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Beel Cows As Community Assets 
James T. Hall, Economist, Management, ES-USDA 

While the importance of agricultural enterprises to 
the economy of rural areas is widely recognized and ac
knowledged, efforts on a community basis to improve 
income from these sources is often not undertaken. Rural 
communities sometimes do not look upon beef cows and 
other agricultural enterprises as being assets to the com
munity economic base which may be developed to im
prove the income of their rural area. On the other hand, 
much effort, time, and money is often expended in rural 
communities on the attraction of outside industries to 
locate in the community. 

These outside industries, while utilizing local labor 
and perhaps other community facilities, may not have the 
impact on improving community income that can be 
realized by development of beef cows or other agricul
tural enterprises if the land resource is underutilized. 

Income multipliers are frequently used to indicate . 
the effect of increased income from various sectors of the 
economy to the overall income of the community. These 
income multipliers indicate the amount of household 
income generated throughout the economy with each 
additional $1 increase in income in a particular sector. 
Income multipliers for cattle and other types of livestock 
are among the highest for any economic sector or enter
prise. Income multipliers will vary considerably depend
ing upon the economic area under study and the inter
relationships among sectors. A study entitled "The 
Structure of the Alabama Economy: An lnput-Ou.tput 
Analysis" produced in 1972 by Auburn University, 
indicated that the income multiplier for all livestock was 
2.39. This multiplier was exceeded only by three other 
sectors in the Alabama economy; these included agricul:
tural processing - 3.26; lumber and wood pro~ 
ducts - 2.54; and furniture and fixtures - 2.78. The in- · 
come multiplier for all sectors of the Alabama economy 
was estim~ted to be 2.14. 

A similar study by the State of Kansas entitled: 'The 
Inter-Industry Structure of the Kansas Economy," pub
lished in 1969, indicated that cattle had the highest 
income multiplier of any agricultural product in that 
state. This was exceeded only by crude oil and natural gas, 
meat products, and grain mill products. Among agricul
tural products, the Kansas study indicated that cattle had 
an income multiplier of 5.0, poultry products 1.8, corn 
1.7, and wheat 1.8. 

While income multipliers are often used to demon
strate the effect of a new industry or other source of 
income being introduced into a community, it should be 
recognized that a portion of the income so generated will 
likely be spent outside of the community - thus its affect 
is somewhat diluted. For example, all of an industrial 
payroll is not spent in the local area., because some 
persons live outside the local area and. commute to work, 
and also some workers who live in the community buy 
goods and services elsewhere. In addition, state, federal, 
and local taxes reduce spendable income. The same is 
true, but, probably to a lesser degree, with increased 
income from agricultural enterprises such as cattle herds. 
One reason for this, of course, is that there does not tend 
to be many commuters among beef herd operators. Al
though they may commute to a~d from town to another 
job, they tend to reside in the community where their live
stock is located. 

Another reason for the high income multiplier 
associated with livestock and cattle enterprises, is un
doubtedly the fact that most of the resources necessary for 
obtaining the output are available in the local area, 
whereas a manufacturing plant or similar facility may im
port large amounts of raw materials into the plant, fabri
cate it._and ship it out __ ~gai~1>. These plants utilize 10cal 
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ample, in the Alabama study mentioned above, the in
crease in direct employment due to the addition of a 
manufacturing industry with $3.0 million yearly sales was 
estimated at 112 persons. 



If an income multiplier of 5 is used for cattle, an addi
tional 10,000 head of cows could increase income 
generated throughout the community by approximately 
$10 to $15 million per year. An industrial plant with a 
multiplier of 2.0-2.5 and sales of $3.0 million per year 
would generate $6.0-$7.5 million per year in income. 

The effects of increased income to the local commu
nity, or communities, from beef cattle can also be realized 
not only through increased numbers, but also by in
creased productivity through better breeding, nutrition, 
and management, which will increase the pounds of beef 
marketed per cow. Additional cows can be added in the 
local area in many cases without clearing additional acres 
through improved utilization of pastures and ranges. It is 
possible to add 25-50 percent additional cow units (cow 
and calf or yearling), or more, through improved pasture 
management. This has been demonstrated in many areas 
in the Southeast. Where many rachers are now utilizing 2-
4 acres per cow unit, it has been demonstrated that, at 
least in some areas, it is possible to maintain a cow unit 
year round on an acre or two acres. Methods for achiev
ing the increased rates of production on the same basic 
land resource are covered in some detail in other sections 
of this handbook. 

An organized effort by a community or several com-
munities in the same geographic area to develop beef 
cattle .production may provide several advantages in
cluding: 

Better utilization of unused or underutilized 
resources. This may include land, labor, and capital 
of which land is probably the most important. There 
are many areas in the South where the land is 
probably suitable only for pasture or timber pro
duction. Determining the number of acres avail
able and the probable best use of these acres should 
be one of the first steps in any developmental pro
gram. The highest value use of the land from both 
an economic and esthetic standpoint will need to be 
carefully considered. 

The additiona.l income generated by increased cattle 
production will accrue not only to those owning the 
cattle, but also to tl)e community as w,as discussed 
above. '. · 

Additional cattle will provide new jobs ! not only 
on the cattle farms, but in the firms serving these 
farms. 

Possible development of new businesses may result 
from increased cattle production, such as a custom 
slaughter plant for locker beef, additional market
ing firms, etc. If volume is sufficient for a custom 
slaughter plant, this should allow people in the com
munity to purchase beef more economically. 

L,rt) ' 
$s 
/} 76) Development of cattle or other agriculture enter-

e prises may make the community more attractive to 
other types of industry or other businesses. A 
vigorous agricultural economy not only provides 
the economic base for most rual communities, but 
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also can provide an aura of progressive leadership 
which is often considered by businessmen seeking a 
location for industry. Also the underpininnings pro
vided by a strong agriculture are likely to result in 
adequate community facilities, public services, and 
cultural and recreational facilities, which are 
important considerations by those seeking new 
business locations. 

Cattle compete less for available labor in a com
munity than some other agricultural enterprises. 
This, too, may be a consideration important to 
those wishing to locate other industries or 
companies in a rural area. 

Finally, it should be noted that the d~velopment of 
cattle as a community asset should not be undertaken out 
of context with overall development of community re
sources for both agricultural purposes and plans for 
future industrial development. The most profitable and 
best use of community resources should be carefully 
evaluated including the highest and best use (most profit
able use) of ,the land resource, and the esthetic and 
cultural values which are deemed important by residents 
of the community. Cattle, as community assets and pos
sible factors in improving the economic situation in a 
community, should not be considered to the exclusion of 
other possibilities, nor should they be ignored as a 
possible important factor in the growth and development 
of most non-metropolitan areas in the south. 

In his book on effective community industrial 
development programs entitled "Bringing in the 
Sheaves," John R. Fernstrom makes the following point, 
"Increased emphasis should be placed on developmental 
policies that exploit inter-relationships between the 
industrial and agricultural sectors so as to promote 
mutual and simultaneous development. There is not a 
"best" blend of agricultural development and industry for 
all areas. The relevant emphasis given to each should vary 
according to resources available, and the ultimate 
potential for development of a particular area." 
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Developing Replacement Heifers 
M. K. Cook, Extension Animal Scientist, University of Georgia 

The objective in selection and development of re
placement heifers is to successfully make producing cows. 
Heifers should be managed in a manner to enable them to 
calve at 23-24 months of age. Research indicates heifers 
bred to calve at two years of age produce approximately 
one more calf in a lifetime than heifers bred to calve at 
three years of age. 

Puberty is a function of both age and weight. Over
feeding heifers to get them to a heavy weight does not 
assure a high percent will show heat. They must also be 
old enough to cycle. For most producers, heifer weight 
will be the most important factor influencing age at 
puberty. 

Heifers of British breeds should weigh 600-650 
pounds before being bred and the larger breeds 700-800 
pounds. Many heifers will cycle at lighter weights than 
this, but to get a high percentage settled and be big enough 
at calving, the above weights are a good guide. 

Replacement heifers should be selected from those 
heifers born during the first half of the calving season. 
These will be the oldest, and should be the heaviest, hei
fers. This will give you a head start in getting them ready 
to breed at 14 months of age. Select more heifers than 
needed for replacements. This gives an opportunity to put 
added selection pressure on growth, pregnancy, calving 
ease and milk production after they calve. 

Weaning to breeding is the most important phase of 
development if you expect a high percentage to conceive. 

The following example illustrates how to calculate 
the necessary gain to breeding time: 

Calculate the average weight of heifers at weaning. 
Determine the number of days from weaning until you 
want to start breeding. 
Weaned heifer, British breed, 450 lbs. at 240 days of age. 
To breed at 14 months, days to breeding= 180 days 
Weight at breeding = 650 lbs. 
Gain per day to breeding: 200 lbs.+ 180 days= I.I lbs. per 

day 

Large breeds should weigh more at weaning and will 
need to weigh more at breeding. Usually most heifers need 
to gain from 1.00-1.25 lbs. per day from weaning to 
breeding. 

Adequate nutrition is necessary if heifers are to reach 

the desired weight at breeding. The nutrient requirement 
for growing heifers are as follows: 

Daily Nutrients Per Animal (OM Basis) 
For 1.1 Lb. ADG 

pounds meal 
Heifer 
Weight DM DP TON NEm NEg Ca 
440 lbs. 11.0 .79 7.1 4.10 1.66 13 
550 lbs. 14.5 .95 8.7 4.84 1.96 14 
660 lbs. 18.1 1.10 10.4 5.55 2.25 15 

g. 

p 

10 
12 
15 

Nutrient Concentration(%) In the Ration (OM Basis) 

Heifer % % % % 
Weight DP TON Ca p 
440 lbs. 7.1 63 .26 .20 
550 lbs. 6.6 60 .22 .19 
660 lbs. 6.1 57 .18 .18 

Many different management systems and feedstuffs 
can be used to achieve the desired gain. Generally, unless 
heifers are on excellent pasture, they will need some sup
plemental energy and protein. If legume hay is available 
the protein requirement will be met from hay. 

Example rations that can be used depending upon 
farm or ranch conditions: 

A. 10 lbs. grass hay 
1/ 2 lb. (41%) cottonseed meal 
2 I / 2 lbs. ground corn 

B. 30 lbs. corn silage 
I lb. (51%) cottonseed meal 

Small-grain or ryegrass grazing can do an excellent 
job growing replacement heifers. 
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Be sure to check the growth of heifers by weighing all 
of them or a random sample. Scales can surely help you 
with your program. Be sure to wei'g_h heifers at or before 
breeding time. Cull heifers that do not grow and those 
with any abnormalities. Identify all heifers by ear tag or 
branding and follow a recommended health program. 

Breed heifers to a bull known to sire small calves at 
birth. Some breeds will need consideration for this, how-



ever, in every breed there are certain bulls that sire small 
calves at birth . 

Start breeding heifers 20-30 days before you start 
breeding cows. Breed heifers over a short period of time; 
seasons as short as 40 days need to be considered. If you 
want cows that calve early in the season, the time to start 
is with heifers. 

Pregnancy test heifers 45-60 days after the bulls have 
been removed. Cull the open heifers. You don't need cows 
that started out as slow breeding heifers. Continue to 
grow heifers after breeding at around a pound per day. 
They should weigh 900-950 lbs. at calving t ime. Do not 
get pregnant heifers too fat , but feed for good growth. 

Keep heifers separate from older cows. This will per
mit feeding them for proper growth and careful 
observation. 

First-calf heifers should be moved before calving to 
an area that is easily accessible. During calving, heifers 

should be checked at least three times a day. You can 
expect more calving difficulty with two-year-olds (15-
20%) than from older cows. By doing a good job here you 
may avoid losing a heifer and / or her calf in calving. 
Record on an individual-cow-record card any difficulty at 
calving. 

Most breeders have experienced problems of getting 
two-year-olds bred back after they calve. Keeping heifers 
separated from older cows, and supplying necessary 
energy, will aid in getting them bred back. Calving heifers 
early will give them more post-calving rest than cows, and 
consequently, a higher percentage will cycle during the 
following breeding season. 

The important thing in managing heifers is to gear 
your management for high fertility , early pregnancy and 
ease of calving. These things should be accomplished be
fore you select for heavier calves at weaning or post
weaning gain. 
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Coping With Calving Difficulties 
Duane Miksch, Extension Veterinarian, University of Kentucky 

Causes of calving difficulty (dystocia) may be 
separated into two categories. I) Contributing causes can 
be identified before the process of giving birth (parturi
tion) begins. 2) Immediate causes are those that can only 
be recognized after a cow is in labor. At that point 
dystocia cannot be prevented; only the severity can be 
minimized. However, the incidence of dystocia can be 
reduced by management decisions based on understand
ing the contributing causes. 

Contributing Causes 

The younger a heifer is when she calves, the more 
difficulty she will have. Regardless of age at calving, the 
highest incidence of dystocia is in first-calf heifers, and 
second-calf cows have more dystocias than mature cows. 

Birth size and shape are heritable. Sires can be 
chosen to reduce calving difficulty. Using a sire breed 
larger than dam breed in a cross-breeding program tends 
to increase calving difficulty. However, within each breed 
are bulls that contribute less difficulty than others. Ease
of-calving data have been tabulated on some bulls used 
widely in artificial insemination programs. 

Level of nutrition plays an important role in deter
ming age and weight at puberty and parturition. Most 
heifers reach puberty before they are large enough to be 
bred and calve without experiencing difficulty. Mal
nutrition may result in an undersized or misshapen skele
ton, including the pelvis. Over-feeding heifers during late 
pregnancy to compensate for small size at breeding may 
favor growth of the fetus, upsetting the balance between 
fetal size and pelvic diameter. Excessive energy intake 
may result in deposition of fat in the pelvic cavity, favor
ing dystocia. An increased incidence of calves presented 
backward in feedlot heifers has been observed. One pos
sible explanation is that abdominal fat prevents reposi
tioning of the fetus after some critical time during gesta
tion. 

Diseases that cause late-term abortion or fetal death 
ofte.n result in dystocia. The dead fetus may be presented 
abnormally or may be distended with fluid or gas. 
Maternal effects of abortion or fetal death include uterine 
inertia, failure of the birth canal to dilate, and retained 
after-birth (placenta). Previous injuries may result in a 
misshapen birth canal or may produce pain during labor 
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that interferes with delivery. 

Immediate Causes 

A large fetus relative to the diameter of the birth 
canal is the greatest cause of dystocia in heifers calving for 
the first time. This also accounts for many calving diffi
culties in second-calf cows and small cows bred to bulls of 
a larger breed. The other major cause of calving diffi
culty, mal-position of the fetus as it approaches or enters 
the birth canal, may occur in any cow regardless of age or 
size. In animals that ordinarily have one offspring, there is 
only one normal position of the fetus during birth: right 
side up, front end first, feet and head extended. 

Relatively infrequent causes of calving difficulty 
include abnormalities of fetus or birth canal, faiiure of 
birth canal io dilate, or failure of uterus or abdominal 
muscles to contract effectively. These less frequent situa
tions usually require professional assistance. 

Normal Parturition 

Normal parturition is arbitrarily described in three 
stages. First stage begins with uterine contractions, 
includes dilatation of the cervix, and ends with entry of 
the fetus into the birth canal. Restlessness and isolation 
from the herd may be the only observable signs during 
this stage. Heifers are generally more restless !han older 
cows. They may appear colicy, lying down and getting up 
frequently or kicking at their abdomen. The first water
bag may appear toward the end of the first stage. Stage
one continues for two to six hours, or sometimes longer in 
heifers. 

Second stage comprises passage of the fetus through 
the birth canal. During this phase the cow actively parti
cipates in delivery. Fetal membranes appear and rupture 
ahead of the fetus, providing lubrication for its passage. 
Point pressure exerted in the cow's pelvis successively by 
the head , shoulders , and hips of the fetus intensify 
abdominal contractions. Mature cows are normally in 
second stage parturition less than two hours. Heifers may 
normally require three or four hours. 

Once feet are showing, they should progressively 
advance and not appear and disappear with each 
abdominal contraction. If feet are protruding through the 
vulva with soles down, they are usually front feet. If soles 



Normal anterior presentation 

_ _______., 
I 

Anterior Presentation with Deviation of Head 

Posterior Presentation 

Breech Presentation 

Figure I. Variation of fetal presentation for birth. Reproduced by permission of S. J. Roberts, author, 
from "Veterinary Obstetrics and Genital Diseases (Theriogenology )", 2nd Edition, 1971. 

are up, they are usually hind feet. In a normal forward 
delivery the front feet are side by side with jaws resting on 
forelimbs and muzzle at about the fetlocks. The calf 
passes through the birth canal in an arc. As it enters the 
pelvic inlet, direction of travel is toward the tailhead of 
the cow, then parallel to the cow's back, then ever more 
ventrally. As the calfs hips enter the pelvis, direction of 
travel is toward the cow's rear feet. This arc keeps the calf 
high in the pelvic inlet and takes advantage of the widest 
horizontal diameter of the pelvic opening. 

Third stage includes passing fetal membranes and 
closure of the cervix. The placenta is usually expelled 
within eight hours, after which the cervix secretes a thick 
mucus that helps prevent infection from entering the 
uterus. Within 24 to 36 hours a person's hand will not pass 
through the cervix; by four days only two fingers can be 
introduced. 

Assessing the Need for Intervention 

Limit the calving season to as short a period as 
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practical. With a short calving season it becomes more 
practical to observe cows often enough to provide timely 
assistance. It is important to have a calving watch so all 
signs can be observed and help given when needed, with
out interrupting normal parturitions for unnecessary 
examinations. Record expected calving dates of indivi
duals; this is practical only with artificial insemination or 
hand breeding but is very helpful in determining which 
cows to watch more closely. 

Cattlemen should develop a competence and confi
dence in determining when to intervene, in aiding 
deliveries, and in assessing the need for professional 
assistance. A cow should be examined if she has labored 
two or three hours without progress or if the calf has not 
been born within two hours after appearance of a water
bag. Overzealous intervention before the cervix is fully 
dilated may result in severe injury to the cow as well as the 
calf. 

A cow can be more easily examined when she is 
standing. Lying down forces her abdominal organs and 



the fetus into or against the pelvic cavity. If a cow will not 
or cannot rise, it will help to position her upright on her 
sternum and stifles with her rear legs ~xtended behind her. 

The vulva and surrounding area as well as the hands 
and arms of the person making the examination should be 
washed thoroughly with warm water and soap. Cleanli
ness at all times during examination and delivery cannot 
be over-emphazized. Thoroughly lubricate the arms of 
the examiner and the birth canal. Lubricating gels are 
available commercially, or one can be prepared by dis
solving mild soap flakes in a small amount of hot water 
and allowing the solution to cool. 

Carefully examine the birth canal to determine if it is 
fully dilated and free of twisting and obstruction. 
Evaluate the size of the fetus in relation to the diameter of 
the passage. Pull on and pinch a foot of the calf to deter
mine if it is alive. Examine the fetus to determine its posi
tion and the presence of any abnormal structures. Normal 
birth is possible only with the fetus in anterior or posterior 
presentation, right side up, with head and limbs extended 
(Fig. 1). The possibility of twins should always be con
sidered. 

Determine whether the feet presented are front or 
rear feet. Front limbs have two joints between the hoof 
and elbow, whereas rear limbs have only one joint be
tween the hoof and hock. A cow is more apt to require 
assistance with a posterior delivery than with an anterior 
delivery. Rear limbs are not as effective in initiating 
dilatation of the birth canal and stimulating abdominal 
contractions as is the head, the tail head of the calf tends 
to impact against the cows back bone, the hair of the calf 
lies the wrong way, and compression of the calrs abdo
men causes its rib cage to expand. With posterior 
presentation, flow of blood through the navel cord is 
impeded early in delivery, and the calfs head is sub
merged in fluid. Once the hips enter the birth canal, deli
very must be rapid for a live birth. 

If examination reveals abnormalities of the fetus or 
birth canal, failure of the tract to properly dilate, or a calf 
apparently too large for safe delivery through the birth 
canal, prok3sional help should be sought at once. 

Assisting the Delivery 

Provide adequate facilities and equipment for aiding 
deliveries. A large well-lighted stall should be reserved as 
a maternity area (Fig. 2). It should be sanitized and well
bedded each time it is used. 

Obstetrical chains are preferred to other traction aids 
because they are more easily disinfected, and handles are 
available that may be quickly attached anywhere along 
their length. Two 30-inch chains , one 60-inch chain, and 
two handles are desirable. Equipment should be cleaned 
and boiled in mineral oil after use to prevent spread of 
disease and rusting. Cotton sash cord works well but 
should be discarded after use. A good mechanical calf 
puller is needed , not for the amount of pressure it will 
exert, but for the directions of traction that can be 
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Figure 2. Maternity stall with stanchion and swing-away 
restraint panels. 

achieved (Fig. 3). Other methods of applying traction, 
such as block and tackle or fence stretchers, apply no 
opposing force to stabilize the cow and allow pulling 
parallel to her body only. 

,__,. __ _.. ........ ._....___. ___________ <::".I 

____ _... ...... --<:::> 

------..-------------~-·~-------..C> ........ __ .-...: __ .,.._,._..._..........,,.~~-4~~~,C) 

Figure 3. Antiseptic lubricant; obstetrical chains 
and detachable handles; fetal extractor. 

Traction should be applied cautiously until the 
vagina and vulva are fully dilated . Tearing the cervix or 
vagina may result in sterility or death of .the cow. The 
whole purpose of the procedure is to deliver a healthy calf 
and prevent injury to the cow. 

If forced extraction is required, chains should be 
placed carefully on the extremities. If fetal membrances 
interfere, they should be torn away. Place the noose of the 
chain above the fetlock and a half-hitch around the 
pastern. This reduces the risk of fracturing a bone or pull
ing off toenails. 

When one or both front or rear limbs or the head is 
retained in the uterus, manipulation of the fetus is re-



quired before traction is applied. Fetal parts must be 
guarded with the hand to avoid tea~ng the uterus. Some 
manipulations can be made with one hand; others re
quire opposing force. Opposing force is accomplished by 
placing a loop of chain on a foot or the lower jaw and pull
ing on the chain with one hand while repelling the poll, 
shoulder, elbow, hip, or hock with the other hand. Care 
must be taken that the teeth or toes do not tear the uterus. 

Anterior Presentation 

To apply traction to the head, pass the chain loop 
over the poll behind the ears and through the mouth. This 
causes the mouth to open, so care must be taken that the 
calfs teeth don't lacerate the birth canal. Limit head trac
tion on a live calf to relieving impaction of the head and 
extending the neck; pulling on the head to move the body 
may cause injury to the calfs spinal cord. 

If the muzzle appears before one or both feet, the 
elbow(s) may be impacted against the pelvic brim or the 
forelimb(s) may be retained in the uterus. An impacted 
elbow can usually be corrected by moderate traction on 
the foot, however, it may be necessary to apply opposing 
force to the head to make room for correction. If one or 
both forelegs are retained in the uterus, it is often neces
sary to push the head back through the pelvic inlet to 
correc.t the problem. If it is very difficult to get the head 
and 6oth forelegs into the birth canal at the same time, 
mechanical traction should not be applied. Either the 
positioning is faulty or the passage is too small to accomo
date the calf. 

Shoulder lock occurs when the calfs shoulders be
come impacted at the pelvic inlet. To relieve a shoulder 
lock, apply moderate traction to the head and alternately 
apply traction to the forelimbs so the shoulders are 
"walked" through the bony pelvis one at a time. If the 
shoulder lock is severe, a caesarian section should be con
sidered; a shoulder lock relieved with difficulty may be 
followed by a worse hiplock. 

Hip lock (calfs hips impacted at pelvic inlet) should 
be dealt with promptly. The calf usually doesn't survive 
long in hip lock, and the cow may become paralyzed due 
to excessive pressure on the nerves to her hind limbs. 
Direction of traction is very important. If a hip lock 
develops with the cow standing, fasten the forelimbs of 
the calf together with a short chain, step up in the stirrup 
formed by the chain, and swing your weight forward be
t ween the hind feet of the cow. Hip lock can often be 
corrected in a cow lying down by repelling the fetus a_ 
little, then applying traction over the uppermost rear leg 
of the cow toward her shoulder. A chain can be placed 
around the abdomen of the calf and traction applied 
downward. A 45° rotation of the calf will aid in relieving a 
hip lock because the vertical diameter of the pelvis is 
greater than the horizontal diameter. 

Posterior Presentation 

A calf presented backward must be delivered back
ward . It is not possible to turn a calf around in a cow. 

Lubricate the fetus and birth canal before delivery is at
tempted. Place chains above the calf s hocks and attach 
the calf puller before applying traction. Once the hips 
enter the birth canal, traction should be rapid and 
uninterrupted. Alternating traction on the rear legs and 
rotating the fetus 45° may help. If it is very difficult to get 
the hips through the pelvic inlet, a caesarian section may 
be required. This decision should be made before the hips 
are forced into the birth canal and the life of the calf 
jeopardized. 

If a calf is presented butt first (breech), the co~ often 
does not enter second-stage labor as point pressure is not 
exerted within her pelvis to stimulate abdominal con
tractions. The tip of the calfs tail may be protruding 
through the vulva or lying in the vagina. The subtle signs 
of first-stage parturition often go unrecognized, and the 
cow appears sick or discharges a putrid fluid two or three 
days later. 

A breech presentation may be relatively easy or very 
difficult to deal with. Important variables include how 
soon the problem is recognized, whether or not the cow 
will stand during manipulation of the fetus, the amount of 
abdominal space for manipulation, how rigidly the calfs 
hocks are extended, and how hard the cow strains. 

The calfs hips must be repelled forward, upward, 
and toward one flank, the hocks flexed, and the feet ex
tended backward into and through the birth canal. It is 
very helpful if the cow will stand during manipulation of 
the fetus. The calf should be repelled between labor pains, 
and care must be taken not to tear the uterus by pushing 
too hard on the calf. If manipulation is difficult, epidural 
anesthesia (a local anesthetic injected into the cow's spinal 
canal) should be administered to stop straining. 

Efforts by the cattleman to assist delivery should be 
limited to thirty minutes, and should not exceed his 
technical capabilities. To delay calling a veterinarian 
when his help is needed can result in unnecessary injury or 
death of the cow as well as the calf. 

After the Delivery 

Provide adequate aftercare for the calf and its 
mother. Two emergencies may exist upon 9ompletion of 
.the delivery: the calf may fail to breathe, and the cow may 
attempt to prolapse her uterus. The calf can be stimu
lated to breathe by inserting a straw 2 or 3 inches into the 
nostril, by brisk massage, and by slapping the chest. 
Excess mucus should be cleared from the airway, and the 
head kept lower than the chest until the calf is breathing. 
Brisk massage with a rough cloth, such as burlap, will also 
stimulate circulation. Commercial aspirator-respirators 
are available and are helpful in aspirating mucus and ad
ministering oxygen. Directions provided by the manu
facturer should be followed. 

The cow should be encouraged to get up and move 
around so her uterus will fall into the abdomen and labor 
will cease. Straining can sometimes be interrupted by 
vigorously gripping the cow's spine at the middle of her 
back. Examine the reproductive tract for tears and the 
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presence of another calf. 
After emergencies are averted, saturate the calfs 

navel with an iodine solution. Within fifteen minutes after 
birth, the calf should nurse the cow or be given a quart of 
colostrum by nipple or esophageal feeder. Inject cow and 
calf with broad spectrum antibiotics. Avoid putting 
boluses, especially those containing urea, in the uterus. 
They are irritating to uterine mucosa and may result in de
layed conception. If the placenta is retained, continue to 
administer broad-spectrum antibiotics daily until it is 
passed. If the cow goes off feed or in any other way 
appears sick, consult a veterinarian. 

Conclusions 

The incidence and severity of dystocia can be re
duced by sound management decisions in breeding, nutri
tion and herd health. Some calving difficulties will occur 
regardless of precautions taken. Losses from dystocia can 
be minimized by I) close observation of cows during 
calving, 2) recognition of a need for intervention, 3) provi
sion of suitable handling facilities, 4) technical capability 
to aid delivery, and 5) judgement to seek professional 
assistance promptly when indicated. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Introduction 
Reproduction in cattle is the single most important 

factor affecting "Percent Calf Crop" and, thereby, deter
mining the profitability of a cow-calf program. In many 
areas of the Southeast, there is reportedly only a 70% calf 
crop(% Calf Crop= no. cows weaning a calf+ no. cows in 
breeding herd). Approximately 1/4 of the cows are not 
contributing to the ranch income. Adjacent ranchers have 
found a wide divergence in reproduction rates primarily 
refleeting the result of differences in management. High 
reproduction rates can be obtained in any area of the 
Southeast by following good production and manage
ment practices. 

The following emphasizes many factors that are of 
primary importance in management practices for in
creased percent calf crop to provide additional ranch 
income. 

Identification of Calf Losses 
Various factors influencing the percent calf crop 

weaned were compiled from the lJ .S.D.A. Beef Cattle 
Experiment Station at Brooksville and the Beef Re
search Unit at Gainesville, Florida, from 1951 to 1973 as 
shown in Table 1. It is clearly demonstrated that the most 
significant factor contributing to a reduction in calves 
weaned was the 21 % of the cows that failed to become 
pregnant. Other factors negatively influencing% calf crop 
weaned accounted for only 5.8% of the failures. This is in 
agreement with similar trends for the Southeast (Temple, 
1966). 

The largest proportion of these losses were shown to 
occur in the first calf heifer regardless of whether she was 
a two or three year old (Crockett, 1973). This is shown to 
carry over into the 3rd breeding season; most likely result-

. ing from the heifer in many cases having been bred near 
the end of the second breeding season, calving late and 
thus completely missing the third breeding season. After 
the heifers recover from these first two calving 
experiences, as a group, they continue to increase in 
reproductive efficiency, particularly, if a strict culling 
program is observed. 

Table 1. Factors Influencing the% Calf Crop Weaned 

Factors 

Cows open at palpation 
(pregnancy failure) 1,961 21 .2% 

Calves lost during gestation 
(palpation to calving) 79 .8% 

Calves lost at birth 191 2.1% 

Calves lost during first 
4 days postpartum 80 .9% 

Calves lost 4 days after birth 
to weaning 190 2.0% 

Calves weaned 6,756 
Total possible calves: 9,257 

% Calf crop weaned: 73.0% 

The primary reason for this low reproduction in 
young heifers is inadequate nutrition following weaning, 
especially during the winter period. Heifers which do not 
have adequate growth are delayed in reaching puberty. If 
growth is not attained prior to calving, the heifer will 
attempt to acquire the growth during the course of 
nursing her first calf. This is compounded by the need for 
the nutritional level to be maintained for the postpartum 
{post-calving) nursed cow to recycle and breed during the 
subsequent short breeding season. These additional nutri
tional requirements are necessary for the first calf heifer 
to perform all of the body functions of a mature cow such 
as lactation (milking) while at the same time maintaining 
growth. This problem is further compounded by the fact 
that the heifer may be shedding incisor teeth and has a 
limited capacity for grazing. 

Wiltbank ( 1969) reported that two to three year old 
first calf heifers exhibited first estrus after calving 20 to 30 
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days later than the mature cows. This is seen in Table 2 
where 90% of the older cows were in heat by day 70 post
partum versus only 65% of the animals two to three years 
of age. It was 100 days following calving before 90% of the 
two and three year olds were in heat. 

Table 2. Percent Cows In Heat at Varying 
Intervals Following Calving (Whltbank, 1966) 

Days After Calvlng 

Age of Cow 40 50 60 70 80 90 100 110 

% % % % % % % % 
4 years 55 70 80 90 90 95 100 100 

or older 

2-3 15 30 40 64 80 80 90 90 
years old 

These data show that most losses (21%) occurred in 
the cow that was open at pregnancy determination 
following the breeding season. The greatest reduction in 
fertility occurred in first-calf heifers during the second 
and third breeding season. 

Suggestions for Reducing % Open Cows 

Factors Determining Puberty in He(fers 
In the future, more heifers are going to be bred at 13 

to 15 months of age to calve at two years of age to take ad
vantage of the approximately one calf increase in the life
time production if management can improve rebreeding 
efficiently during the second and third breeding season. 
This calls for having the heifer reach puberty and be bred 
at an early age and thus preventing the decline in preg
nancy rate following the first calving. In most all cases, 

Table 3. Age of Puberty In Heifers on 
Two Levels of Nutrition (Bellows, 1987) 

Regime and 

Breed 

Low level 
Angus 

Hereford 

Angus X 
Hereford 

High Level 

Angus 

Hereford 

Angus X 
Hereford 

· Percent in heat by months 

11 

0 

0 

0 

0 

0 

0 

12 13 14 15 16 17 

0 0 33 82 90 100 

11 22 33 38 50 100 

0 12 68 85 100 100 

33 58 100 100 100 100 

12 50 100 100 100 100 

18 76 94 94 100 100 

the following suggestions will apply whether heifers are to 
be bred to calve first at two or three years of age. 

Table 3 shows the effect of nutrition on first expres
sion of estrus in heifers. 
These heifers following weaning were wintered on either a 
low level feeding regime to gain .8 lb/ day or on a high 
level to gain 1.6 lb. In this particular group of heifers, 
breeding at 14 months of age would have resulted in a low 
pregnancy rate for the low level feeding regime subgroup 
since only 33% of these heifers had cycled at that time. 
Whereas, in the high level feeding regime, 100% of the 
heifers were in heat by 14 months of age. It is interesting to 
note the crossbreds cycled earlier and responded more 
favorably on the low level of nutrition than purebreds. 
This was no doubt partially due to the effect of hybrid 
vigor on weight gains and overall earlier maturity. The 
probable reason for the delayed estrus or puberty in the 
group on the level of nutrition was that heifers had not at
tained the weight of heifers on the high level. This 
information indicates that heifers do not reach puberty 
until they have sufficient weight as seen in Table 4 .. 

Table 4. Weight at Which Heifers Reached 
Puberty (Wiitbank, 1972) 

Percent In heat before 

Breed 500 lb 550 lb 600 lb 650 lb 700 lb 750 lb 

Angus 8 

Hereford 0 

Angus X 0 
Hereford 

44 

0 

18 

72 

27 

43 

84 

50 

·68 

88 

62 

78 

100 

88 

93 

Few heifers reached puberty prior to attaining 600 lb. 
weights, and a 650 lb. weight was necessary for at least 
50% of the heifers to have reached puberty in these breeds. 
Thus, age alone may not be as accurate an indicator for 
breeding heifers as a combination of weight and age. It 
would be prudent not to breed heifers at a light weight 
since any advantage is often costly in terms of subsequent 
calves and possible losses from calving difficulties. 

Puberty occurs much later in heifers of Brahman 
breeding than reported for the Hereford and Angus 
heifers of the. above studies. It has been shown, however, 
that age of puberty can be decreased in cattle of Brahman 
breeding through improved management and planned 
mating systems. 

Breeding heifers to calve at two years of age offers the 
added advantages of initiating a selection program for 
early maturity coupled with a rapid growth rate. The late
maturing, slow growing animal will be eliminated due to 
her inability to breed in a short breeding season. How
ever, initially in this type of earlier breeding program a 
large number of replacement heifers will be needed due to 
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difficulty of selecting at weaning, heifers which will cycle 
early. Thus, the need for a good calf crop is emphasized so 
you have sufficient heifers to select for replacements. Cull 
only the tail-end (light weight, poor quality) heifers at 
weaning. There is usually a good market for the open 
yearling heifers. Although, the emphasis is on breeding 
heifers to calf at two years of age the management 
practices discussed apply equally to breeding to calve at 
three years of age. 

Shortened Breeding Season 
A short breeding season (60-90 days) allows a cattle

man to take advantage of technological developments as 
well as efficiently utilize feed and labor resources. The 
season of breeding should be determined based on the 
local climatic conditions and time of maximum forage 
quality and quantity. However, if a producer prefers 
having marketable animals year round, management can 
be altered to provide two controlled breeding seasons a 
year. However, it must be remembered that in every 
operation there is a single date or season (depending on 
environmental conditions, i.e., availability of high quality 
forage) at which calves born at that time will make their 
most profitable gains. Calves born earlier will not neces
sarily have heavier weights even though they are older and 
younger calves will not weigh as much as those born at the 
optimal time of calving. Remember, we are not selling ad
justed 205-day weights but total calf weight at weaning. A 
short breeding season will allow an operation to take ad
vantage of its optimal calving time. 

Actually, there are data that indicates advantages in 
having a 42-day breeding season (2 estrus cycles). A 
breeding season longer than 90 days is futile both in that 
cows conceiving after this time are few and also have a 
tendency for failure to settle the next year. In addition, 
these late calving cows wean light calves. Thus, it would 
be better to replace this animal with a more productive 
pregnant heifer. 

One of the best ways to assure a reproductively 
sound herd of cattle is by starting the heifers calving 20 to 
30 days earlier than the cows. In the southwest region, 
cattle tend to have a calving interval longer than 12 
months. If the cow is pregnant 285 days, this leaves only 
80 days to rebreed and at least 50 days of this will be used 
to involute (return to normal size) the reproductive tract. 
This leaves only 30 days for the animal to show heat and 
rebreed in order to calve every 12 months. 

Many cows, however, take longer than 80days to re
breed after calving. If the cow was bred late the first 
breeding season, subsequent breeding will eventually lead 
to the first estrus post-calving occurring after the short 
breeding season. 

There are two ways to counteract the serious losses 
occurring in first calf heifers. First, start the heifers early 
enough in their first breeding season so as to give them 
time to "mend" and rebreed following their firl>t calf and, 
second, provide an adequate nutritional program, parti
cularly for the cow following calving. 

If difficulties are still encountered in getting these 
heifers to cycle their second breeding season, considera
tion may be given to early weaning of the calves. Early 
weaning of calves removes the stress oflactation enabling 
nutrients to be used for growth and reproduction. This 
may be particularly advantageous during times of 
extreme environmental stress, i.e., drought, cold winters 
and hurricanes. 

Table 5 indicates that cows bred the first estrus 
following calving or soon thereafter are not as fert!le as 
cows that have a longer time to "mend". Heifers bred 20 
days early have 20 days longer for the reproductive tract 
to return to normal following calving. This is reflected in 
the increased pregnancy rate. 

Table 5 demonstrates that animals having a shorter 
interval from calving to start of breeding have a lower 
pregnancy rate on first service than those having a longer 
interval from calving to start of breeding, 33 versus 62%, 
respectively. This shows that the first estrus following 
calving is less fertile than subsequent heats. This may be 
particularly true in the case of first calf heifers where a 
heavy demand for energy is necessary for growth and 
lactation. Florida data shows that limited nutrition nega
tively influences reproduction before inhibiting growth 
and lactation, particularly in cattle with Brahman breed
ing. 

Table 5. Time of Calving and Conception Rate 
(W lltbank, 1972) 

Calving Date 

Feb. 10-Mar. 1 

Mar. 2 - Mar. 21 

Mar. 22 - Apr. 10 

Apr. 11 - May 1 

Avg. No. Days From 
Calving to Start of 
Breeding (May 1) 

70 days 

50 days 

30 days 

10 days 

Cows 
Conceiving 

on 
First Service 

62% 

58% 

33% 

33% 

Not only does the data show that breeding heifers 
e·arly improves reproduction but there is also another 
economical advantage. Cows bred early in the optimal 
breeding season wean heavier calves, when there is a 
single date for weaning. 

Figure I shows that the further into the breeding 
season the cow progresses unbred, the lighter the calf she 
weans. Cows bred the first 20 days of an 80 day breeding 
season produced nearly l Ol' pounds more calf than those 
calves produced from breedings the last 20 days. Each 21 
days that a cow is in the breeding herd and not bred, she is 
cutting into the profit. However, this is just the obvious 
part of the picture, for the loss is magnified next year 
when the late calving cows do not re breed. This is a result 
of the short interval from the time the calf is born until the 
next breeding season. 
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Figure 1. Effect of Time of Breeding Upon 
Subseq4ent Average Weaning Weight of Calves 

(Burns, 1973) 

450 
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Time Cow Conceived From Start of Breeding Season 

The best approach to having the cow herd calve early 
is to start the heifers early as reported above. In addition, 
an adequate nutrition program is necessary particularly 
for the young (lactating or suckling) cow. 

Nutrition Postpartum 
Nutrition has a two fold effect on achieving success

ful pregnancy in the postpartum (lactating) cow. First, 
sufficient levels are necessary for animals to show heat 
after calving and second, there is the additional require
ment for maintaining pregnancy in the early stages. 

Cows should be gaining weight (0.5 lb/ day) during 
the breeding season. The price-cost squeeze makes it 
imperative !O look for alternatives in feeding cattle during 
the winter following weaning or calving. In the Southeast 
one possibility is the grazing of White Dutch clover and 
grass combinations where the soil and moisture condi
tions permit. The primary advantage of the clover-grass 
combination as seen in Table 6, was the 82% versus 48% 
pregnancy rate in the lactating cows and was further 
reflected in the interval from calving to first heat of 72 
versus 90 days. Due to the moisture requirements for 
clover, it may be that winter grazing of annuals, i.e., rye or 
oats would provide similar favorable results . Adequate 
research data on this question is unavailable . 

It was further reported that winter grazing of heifers 
_ on a clover-grass combination resulted in just as favor

able increase in reproduction as supplementation with 
cottonseed meal. Overall replacement crossbred heifers 
raised on clover-grass pastures had a 15% higher preg
nancy rate than half sisters raised on straight grass. This is 
particularly significant with the relatively high cost of 
feed. 

Table&. A Comparison of Reproduction In 
Commercial Cows on Clover-Grass 

Versus Grass Pastures (Warnick, 1989) 

Criteria Clover-Grass Grass 

Acres per cow 
% pregnant, lactating . 
% pregnant, non-lactating 
% weaning, all cows 
Internal calving to 
· first heat, days 

1.33 
82 

100 
84 
72 

2.00 
49 
93 
64 
90 

There was little difference in pregnancy r_ate for the 
non-lactating (non-nursing) cow whether she was on 
clover-grass of pangolagrass alone. This suggests that 
under adverse condition (i.e., drought) or an environ
n:ient that prevents a high pregnancy rate, early weaning 
of calves will possibly improve reproduction. It must be 
emphasized that early weaning is suggested only -as a 
temporary measure. The cause of a low pregnancy rate 
should be dealt with directly to enable the producers .to 
take· advantage of a favorable environment in the South
east for weaning heavier calves. 

Improved Reproduction by Culling Open Cows 
Cows should be eliminated from the herd if they fail 

to conceive during a short breeding season. In a classical · 
s_tudy with Florida (Brahman X Florida Native) native 
cattle purchased in south Florida, it was demonstrated 
that removing open cows from the cow herd had a dra
matic subsequent-effect on increasing reproductive per
formance (Table 7). 

Table 7. Effect of Culling Open Cows on subsequent 
Reproduction of the Cow Herd (Koger, 1973) 

Year % Pregnant Weaning Wt. (lbs.) 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
196.0 to 1964 

44 
55 
82 
86 
88 
88 
92 
94 

350 
415 
432 
428 
431 
422 
406 
508 

Part of the advantage in culling open cows is the im
proved nutrition available to the remaining pregnant 
cows~ improved management and changes in the genetic 
composition of these cows. It must be emphasized that if 
management is poor, the cow_ will not have an opportu
nity to express her genetic ability to reproduce. Selection 
in this case against open cows will not be effective. An 
open cow consumes at least the profit of one weaned calf. 
Identifying the open cow through pregnancy examina
tion 60 days following removal of the bulls will at least 
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recover some of the cost incurred that year and would 
provide selection pressure for future generations against 
subfertile animals. 

Breeding heifers early and maintaining adequate 
nutrition should minimize the "open cow" problem as 
reported earlier. In addition, it also appears that the 
ability of the heifer to conceive at an early age is an indica
tion of an animal with a more efficient lifetime pro
duction record compared to those animals not pregnant 
from the first breeding season. This was verified as seen in 
Figure 2. · 

Figure 2. Effect of Failure to Breed the First · 
Year In the Breeding-Herd on Subsequent 

Reproduction (Bellows, 1968) 

Bred at 2 years of age 
1,589 h~ifers 

Bred 
Average lifetime 

% Calf crop 
86% 

Open 
Average lifetime 

% Calf crop 
55% 

All heifers were exposed to be bred at 2 years of age. 
Heifers that failed to -breed at 2 years of age were then 
assigned to a group to be bred at 3 years of age. The life
time performance of those breeding at 2 years was an 86% 
calf crop compared with a 55% calf crop for those that 
were open-following th.e first breeding season. There is 
comparable data available for.animals bred as yearlings 
to calve at two years of age. 

The tendency in these heifers that do not breed their 
first breeding season is to retain them for the next year's 

breeding. The above argument tends to invalidate this as a 
sound management policy. The same thing applies to 
keeping open cows. In many instances, these animals have 
become sterile~ it is not a case of just not cycling during a 
short breeding season. 

Although little is known about the basic endocrine 
system and physiology of reproduction of the beef cow. 
we do have at hand a vast array of management tools that 
should make poor reproductive performance in most 
herds obsolete. 

Summa.ry and Recommendations 
Females failing to conceive are responsible for some 

80% of losses in the number of calves weaned per cows 
bred. These losses can be minimized by selecting for those 
animals pregnant following removal of the bulls by 
culling open heifers and ~ows . Furthermore, adequate 
nutrition in the form of White Dutch clover-grass 
combinations or other winter feeding programs will result 
in higher conception rates and heifers that reach puberty 
at an earlier age. 

Heifers should be wintered to gain approximately 1.0 
to 1 1I2 lbs. daily if they are to reach puberty at 14 months 
and be bred as yearlings to calve at two years of age. 
Depending on breed, heifers should weigh at least 650 + 
50 pounds at mating to Il)inimize dystocia (calving diff
culty) and loss of heifers. Select heifers to go into the 
breeding herd based on their ability to become pregnant 
at 12 to 15 months of age during a 60 to 90 day breeding 
season. 1hese heifers should be bred 20 to 30 days prior to 
breeding the cow herd to give toe heifer a longer period of 
time to "mend" following calving, and, thereby, increase 
the chances to rebreed the second breeding season. Breed 
cows for 60 to 90 days, pregnancy check and cull those 
that are open. To take further advantage of this type of 
management, shorten the existing breeding season so 
there will be a harvest of older calves of heavier weights at 
weaning. 

In adopting any or all of these management pro
grams, none is meant to preclude the use of common cow 
sense. Although, the emphasis was breeding heifers to 
calve at two years of age the above management practices 
apply equally to breeding to calve at three years of age. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation 
with the U.S. -Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative 

- Extension Service, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 24061 . 

. The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal 
and nondiscriminatory basis. 

An Equal Opportunity/Affirmative Action Employer 
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The value of performance testing for genetic 
improvement of cattle populations has been proven by re
search and demonstrated by cattlemen and is now widely 
accepted by both the purebred and commercial segments 
of the beef industry. Without performance records, no 
objective selection and culling criteria are available so the 
ensuing comments will be made on the assumption that 
individual performance and cow production records are 
available for the selection and culling processes. 

Simply obtaining cow production and calf per
formance records without correct application will not 
lead to genetic improvement. Correct use of performance 
records is made only when the superior animals are 
selected for replacements based on their individual per
formance and the inferior mature cows are culled based 
on the performance of their progeny. 

Selection of breeding animals is the major tool for 
genetic improvement because it is the primary method by 
which the breeder can change the average genetic merit of 
his herd. The traits to be emphasized may vary slightly 
from herd to herd , but to be included in a selection pro
gram they must meet three criteria for genetic improve
ment to occur. First, it must be economically important. 
The economic net return realized is determined by the 
amount and quality of the product produced from a given 
set of resources. Both purebred and commercial pro
ducers should include essentially the same traits in their 
selection programs. 

Second, for a trait to be included in a selection pro
gram, it should be moderately to hiKhly heritahle. With 
moderate to high heritabilities (20% to 60%), accuracy of 
selection based on individual performance records will be 
sufficient to make adequate rates of genetic change within 
a herd. However, selection accuracy will be maximized 
only if the cattle are managed under uniform environ
mental conditions so that observed differences reflect 
genetic differences among the animals. 

1 Associate Professor, Dep_t. of Animal Science, and Specialist 
Cooperative Extension Service, repectively. 
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Third, sufficient measurable variation must be 
present within a herd or breed for selection to be effective. 
If a trait is highly heritable but only a small amount of 
variation exists in the expression of a trait, the difference 
in performance of the selected versus the herd average will 
be minor and only small improvement can be expected in 
the next generation of calves. 

Fortunately growth traits (birth weight, weaning 
weight and post-weaning growth) and carcass traits 
(quality and yield grades) have high enough heritabilities 
and exhibit enough variation to be included in a selection 
program (table 1). Reproduction traits are lowly herit
able and are not included in a selection program per se, 
but must be a major reason for culling. 

TABLE 1. ECONOMICALLY IMPORTANT 
PRODUCTION TRAITS, THEIR APPROXIMATE 
HERITABILITIES, THE AMOUNT OF EXISTING 

VARIATION WITHIN A BREED, AND THE 
EXPECTED GENETIC CHANGE FROM 

SELECTION FOR EACH TRAIT 

Expected 
Trait Heritability Variation Genetic Change 

Repro-
High duct ion 0% Low 

Weaning Wt. 25% High High 

Postweaning 
Moderate High gain 50% 

Carcass qual-
Low ity grade 5a1/o Moderate 

Carcass Yield 
grade 6a1/o Moderate High 



Basically, female selection and culling consists of two 
separate phases: 

1. Replacement heifer selection. 
2. Cow culling. 

Because heifer selection and cow culling are performed on 
two different populations (cows vs. calves) and different 
kind of records are evaluated, it is necessary to discuss 
them separately. 

Selection of replacement heifers 
The proportion of the heifer calves to be kept for 

replacements will vary from herd to herd, depending on 
the reproductive rate in the cow herd; whether the herd is 
being expanded, reduced or maintained at a static size; 
the average age of the cows in the herd, and other factors. 
Due to death loss, age, infertility and low productivity, 15 
to 20 percent of the cow herd is normally culled each year 
and 33 to 50 percent of the heifer crop is retained as 
replacements (table 2). 

TABLE 2. PROPORTION OF HEIFER CALVES 
TO BE RETAINED, BASED ON VARYING 
REPRODUCTIVE AND CULLING RATES 

% of heifers 
Cow herd Calf crop retained as 

Culling rate weaned replacement 

% % % 

15 90 33 
15 85 35 
15 80 38 
20 90 44 
20 85 47 
20 80 50 

Low culling rates in the cow herd permit more 
intense selection to be practiced among the replacement 
heifers (table 2). With a 15 percent culling rate in the cow 
herd and a 90 percent calf crop weaned, only 33 percent of 
the heifer crop is needed as replacements. However. with 
a 20 percent culling rate and a 90 percent calf crop. 44 per
cent of the heifers must be retained. 

The expense and time involved in raising a replace
ment heifer compared to increased rates of genetic 
improvement through shortened generation intervals is a 
point to consider in a commercial herd. In purebred herds 
where shorter generation intervals are sought. 20 percent 
or more of the cows are likely replaced each year. 

A high percent calf crop weaned has a posit ive effect 
on a selection program. With a larger percent calf crop 
weaned, more selection intensity can be practiced and 
greater selection differentials (difference between the 
average performance of the replacement heifers an~ the 
average of the group from which they were selected), can 
be produced (table 2). The new result will be more rapid 
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herd improvement. This advantage is often overlooked 
but is of considerable importance. 

In a practical production situation, sequential selec
tion should be practiced on replacement heifers, i.e., 
selections should be made more than once prior to the 
time of first calving. The heifers should be evaluated 
at: ( 1) weaning, (2) prior to first breeding, and (3) after 
the first breeding season. 

An occasional error will occur by culling some 
heifers at weaning but because of the expense involved in 
developing heifers to breeding age, it may not be feasible 
to retain all the heifer crop to breeding age. Therefore, it is 
suggested that the heifers with the lightest adjusted wean
ing weights, obvious structural faults, inferior conforma
tion, and those too small and too young to fit into the 
breeding program, be culled at this time. The remaining 
heifers should be fed to gain enough weight so that they 
will be cycling regularly at 15 months of age. The post
weaning gain necessary to reach puberty will vary from 
breed to breed so no one recommendation is applicable to 
all breeds. 

Prior to the breeding season, another evaluation of 
the heifers, based on 15 month weights, will determine 
those too small to breed. These small heifers. lacking 
growthiness, should be culled. By pregnancy checking the 
heifers approximately 45 days aftef'the end of the breed
ing season, the open heifers can be identified and sold, 
thus preventing additional costs for maintaining open 
females that may be barren, infertile or have delayed 
sexual maturity. 

The use of sequential selection implies that more 
heifers must be retained at weaning than would be re
quired if final selections were made at this time. The extra 
heifers to keep beyond weaning must be estimated, based 
on anticipated postweaninggrowth and reproductive per
formance. The percent of the heifer crop that must be re
tained at weaning to offset further culling is outlined in 
table 3. For example, if 40 percent of the heifer crop is 
ultimately needed as replacements in the cow herd . and if 
a 20 percent culling rate occurs from the time of weaning 
until first calving, 50 percent of the entire heifer crop 
should be retained at weaning. 

Cow Culling 
After a heifer becomes a producing cow in the herd. 

she should be evaluated on her calf production records . 
Once placed in the herd, the female is compared not only 
to her contemporary herdmates. but to all cows in the 
herd, regardless of age . 

The most important criterion in culling a cow is her 
reproductive efficiency. Cows that produce calves on an 
alternate year basis or skip calving. should be culled first. 
Culling infertile cows and those failing to wean a calf each 
year will improve herd reproductive efficiency more than 
any other management practice. 

The second most important measure of cow pro
ductivity is the weaning weight and weaning weight ratios 



TABLE 3. PROPORTION OF HEIFER CALVES 
TO BE RETAINED AT WEANING 

BASED ON VARYING POSTWEANING 
CULLING AND REPLACEMENT RATES 

%of Heifers 
Needed for 
Replacements 

Postweanlng 
Cu Hing 

Rate 

% of Heifers 
Retained 

at Weaning 

% 

30 
30 
30 
40 
40 
40 
50 
50 
50 

% 

15 
20 
25 
15 
20 
25 
15 
20 
25 

35.3 
37.5 
40.0 
47.1 
50.0 
53.3 
58.8 
62.5 
66.7 

% 

of their calves. Weaning weight ratios are computed by 
dividing the adjusted weaning weight of a particular calf 
by the average for all calves within that weaning group. 
Weaning weight ratios are the most useful measure of cow 
preweaning productivity for within herd comparisons. 
Because of yearly environmental fluctuations and be
cause cows of different ages must be compared, ratios are 
more practical that adjusted weaning weights for com
paring cows of all ages within a herd. 

Cow culling is often practiced, based on the average 
weaning weight ratios of all calves produced by a cow. 
Average weaning weight ratios are acceptable if all cows 
have produced several calves. However, first and second 
calf cows must also be considered in the culling process 
and when only one or two calves have been produced, 
average weaning weight ratios may not reflect the true 
productivity of the young cow. To compare all cows on a 
more nearly equal basis, most probably producing ability 
(MPPA) values should be computed by the performance 
testing organization a nd provided to the breeder. 

The MPPA ranking of cows often differs from the 
average weaning weight ratio ranking as illustrated by the 
example in table 4. The six cows are listed from highest to 
lowest based on average weaning weight ratios. When 
MPPAs are used to rank cows, considerable shifting 
occurs. Among young cows, M PP As tend to increase the 
productivity measures of low producing cows and de
crease the value for high producing cows. Although 
MPPAs bring the production estimates of young cows 
closer together, i.e., lowering the production estimate of 
high producers and raising the estimate of lower pro
ducers, they do not result in the culling of top cows and 
retention of poor cows. Instead, the relatively low pro
ducing young cow has an advantage over the low pro
ducing older cow. Notice in table 4 that the average wean-

TABLE 4. COW PRODUCTIVITY COMPARISONS 
ON THE BASIS OF AVERAGE WEANING WEIGHT 

RATIOS AND MPPAs FOR 
WEANING WEIGHT RATIO 

Number of Weaning weight ratio 
Cow calves Average MPPA 

A 2 115.0 108.6 
B 5 112.0 109.2 
c 3 108.0 105.3 
D 6 93.0 94.4 
E 3 92.0 94.7 
F 1 90.0 96.0 

ing weight ratio for cow D was 93 percent on six calves, 
while cow F had only one calf with a weaning weight ratio 
of90 percent. When MPPAs were calculated, cow F had a 
higher production estimate than cow D~ and .thus cow D 
would be culled before cow F. The use ofMPPAs reduces 
the errors in cow culling, particularly in young cows. 

If postweaning progeny records are available, 
yearling or long yearling M PP As and weight ratios can 
also be used in the cow culling program. Because male 
and female " calves are normally managed differently 
following weaning, yearling or long yearling weight ratios 
~hould be computed within each sex. This will allow a cow 
producing a heifer calf to be fairly compared to one pro
ducing a bull calf. 

Conclusions 
To maximize rates of genetic improvement by 

selection and culling of females, the following 
suggestions should be considered: 
I. Traits that are emphasized should be economically 

important, moderate to highly heritable and have 
sufficient variation expressed to ensure response to 
selection. 

2. Practice sequential selection on heifers. Heifers 
should be culled first at weaning, followed by 
a second evaluation prior to the first breeding 
season. Shortly after the first breeding season 
a third evaluation would be made and all open 
heifers culled. 

3. 

4. 

Cull cows first on reproductive efficiency and 
second, on weaning weight ratios. M PPA esti
mates will ensure that all cows will be fairly 
evaluated regardless of age. If available, post
weaning progeny records can also be utilized. 
Quality of calf is important. Each calf must be 
of acceptable quality and conformation. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of 
Agriculture. w. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity I Affirmative Action Employer 
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Responses from beef cattle specialists in nine 
southern states indicate that · less than 30 percent 
of the herds arc on a controlled, seasonal breeding 
program. These specialists further state that 
summer-born (June-August) calves can be expect
ed to be approximately 70 pounds lighter at wean
ing than those dropped at other times. Some 
studies have shown that nearly 40 percent of the 
calves from herds on a year-round calving system 
arc born in the summer. These figures illustrate 
the tremendous economic loss resulting from sum
mer-born calves. 

The major reasons producers give for follow
ing a year-round calving program are: 

(I) Producers fear they will miss some calves if 
they go on a controlled breeding program. 
They say they would rather have a late calf 
than no calf. 

(2) They feel they can breed more cows to a bull 
by breeding year-round. 

(3) They feel it is too much trouble to confine 
the bulls during the "off-season". 

(4) They want to have calves for sale year-round. 

Reasons for following a controlled, seasonal 
calving program are: 

( 1) Culling and selection of replacements based 
on production records can be better accom
plished. To make meaningful comparisons 
among brood cows, calves must be born with
in a 90 to 120 day period. One of the main 
criteria for culling cows is the relative per
formance of their calves. Accurate compari
sons between cows cannot be made if the 
calving season is too extended. Acceptable 
performance implies not only weaning weight 
but also that a cow produce a calf each twelve 
months. 

tor in a cow-calf operation and care at calv
ing time affects percent calf crop. It is very 
difficult to properly check cows which are 
on a year-round calving season. 

( 3) Herd health and management is facilitated. 
There are many jobs which are important to 
the health and management of a herd which 
are more likely to be properly done if your 
cows are on a controlled calving season. 
Some of these practices are: vaccination, de
horning, castration, identification, worming 
and weaning. If a cattleman can perform all 
these jobs at one time, it is much more likely 
that they will be done and the labor require
ment will be much less. Pregnancy testing 
and culling open cows can greatly influence 
percent calf crop and herd profits. However, 
it cannot be conveniently carried on with 
year-round calving. 

( 4) Brood cow nutrition can be improved. Winter 
feeding of the brood cow is the most expen
sive phase of cow-calf production. If some 
of the cows are dry and some are nursing 
calves during the winter, the herd cannot be 
fed in the most efficient manner. Since cows 
nursing calves require at least 50 percent 
more protein than dry cows, neither group 
can be fed properly if they are running to
gether. 

( 5) Marketing or stocker-finisher operations are 
improved. A calf crop which is uniform in 
age and size can be marketed to a better 
advantage. Large uniform groups of calves 
will usually bring several cents per pound 
more than those sold individually. If calves 
are uniform in age, they will also fit into on
the-farm stocker or feeding programs. 

THE CALVING SEASON 

(2) A. Length of Season Better care can be given cows a.t calving time. 
Percent calf crop is the major economic fac-
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A short breeding season (and therefore a short 



calving season) of 90 or less days is recommended. 
In addition to the reasons for a controlled breeding 
season already mentioned, a short breeding sea-

son is usually most profitable. Assuming a cotf
stant weaning date, early calving cows wean heav
ier calves than those calving late in the season. 

TABLE I. EFFECT OF EARLY AND CONTROLLED BREEDING 
ON AVERAGE WEANING WEIGHT 

Assumptions: Crossbred cows, weaning weight 480 pounds, birth weight 70 pounds and average 
daily gain of 2.0 pounds. (480# W.W. T. - 70# Birth wt.= 410# Gain+ 205 days= 2.0# per day) 

Breeding No. 
Season Days 

4/1 to 8/1 120 
4/1 to 7/1 90 
4/1 to 6/15 75 

Table 1 illustrates that a 75 day breeding sea
son could be expected to produce an average in
crease of 46 pounds over a 120 day breeding sea
son if a constant weaning date was used. Even 
though a 60 or 75 day breeding season is desirable, 
a 90 day season is a more reasonable goal for 
most producers. A 90 day season could •produce 
65 percent of the increase that a 75 day season 
could achieve. 

1. A Split Calving Season . 

Some· producers may prefer a split calv
ing season. For example, a cattleman may 
divide his cattle into two herds with one herd 
calving in October, November, and Decem
ber. The other herd might calve in January, 
February and March. This system could pos
sibly reduce the bull cost by enabling a pro
ducer to breed more cows per bull. However, 
better management and nutrition would have 
to be given the bulls. A split calving season 
might allow some producers to make better 
use of feed supplies and to extend the mar
keting season. The advantages of a controlled 
calving season can still be realized in such 
a system since both herds could be manag
ed separately. The requirement for extra 
labor and facilities should be considered for 
a split season. 

B. Time of Year for Calving 

Avg. Avg. 
Clvg. Wng. Avg. Wng. 
Date Date Age Wt. 

3/1 9/8 190 450 
2/15 9/8 205 480 
2/7 9/8 213 496 

of these factors and how they may influence the 
desired calving season are: 

1. Feed supply. The most expensive 
phase of brood cow nutnt1on is the ·winter 
feeding of lactating brood cows. This is a 
factor favoring a late winter or early spring 
calving for many operators. In areas where 
winter annual pastures are well adapted, a 
fall or early winter season may be desirable. 
Young calves gain rapidly when their dams 
are grazing winter annuals and cows usually 
return in heat early. 

2. Labor. The calving season requires 
a relatively large amount of time and labor. 
A cattleman with a diversified farming opera
tion should consider the availability of labor 
when setting the calving season. 

3. Marketing or use of calves. The aver
age relative price of calves at weaning or sell
ing time is important in deciding on the calv
ing season. For example, if feeder calf prices 
are best in spring or early summer, then this 
would favor falJ dropped calves, providing 
the extra value would offset the extra cost 
of weaning such a calf. If calves are to be 
backgrounded and/ or finished, then a calv
ing season to fit this schedule is important. 

4. Weather. Certain areas within the 
southern states have quite severe winters. 

A general recommendation for season of calv- Thus, a calving season during the coldest 
ing in the southern states would be to a void sum- months would present some problems. Baby 
mer calves. Summer calves are those born from calves may freeze or may get frostbite if born 
approximately June 1 to September I. during severe cold weather. Cold weather is 

Calves born from September I through early usually no problem in the lower coastal 
April may perform satisfactorily in the southern plains area of the south. 
states. The calving period ·which is most desirable A cattleman should consider the above men-
for a specific operation within the recommended tioned factors and any others which may relate 
dates will be influenced by several factors. Some to his operation in deciding on his calving season. 
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~. HOWTOSTARTACONTROLLEDCALVING 

SEASON 

In most herds on a year-round calving season, 
a natural calving concentration already exists. 
Nutrition is the major factor responsible for brood 
cows cycling and conceiving. Since pastures are 
usually at their peak of quality in spring and early 
summer, a natural concentration of calving may 
occur in late winter and spring. No system of get
ting on a controlled breeding program can com
pletely eliminate the delaying of some cows from 
their current calving schedule. However, by taking 
advantage of the natural concentration in a herd, 
the problem can be minimized. 

A system for converting from year-round to a 
90-day controlled calving season over a period of 
three years would present less loss and fewer 
problems than to try to convert in one year. The 
following steps are suggested for getting on a 
controlled breeding system: 

( 1) Build a good, strong bull pen or welHenced 
bull pasture. An electric fence in addition to 
regular fence may be needed. 

(2) Remove bull from herd. Select removal date 
to coincide with latest date you want calves 
born on your farm. 

( 3) Assuming fertile active bulls have been used 
and that there were enough bulls with the 
herd, sixty days after removing the bulls 
from the herd (or at a convenient time near 

this date), pregnancy check all cows and cull: 
a) All non-pregnant dry breeding-age fe

males which have been running with the 
bull. 

b) All non-pregnant cows with calves five 
months of age or older. 

( 4) Put bulls back with herd the first year so that 
calving season will be six months long. 

( 5) Start breeding re.placement heifers 20 to 30 
days ahead of the final long-range planned 
breeding date for your herd. Put bull with 
mature cows for six months the first year. 

(6) The second year, follow the same system as 
outlined in steps one to five except start 
breeding so that calving season will be about 
4 l / 2 months long. 

(7) The third year follow the same system as 
outlined in steps one to five except start 
breeding season so that calving season will 
be 80 to 90 days. Also, cull all open cows 
this year when pregnancy checking regard
less of age of their calves. The breeding sea
son may be reduced even further in follow
ing years. 

The following figures are designed to show 
how the system could work. The example is 
developed for a final long-range January to 
March calving season. Dates could be chang
ed to adapt to .different desired calving dates. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation 
with the U.S. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative 
Extension Service, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal 
and nondiscriminatory basis. 

An Equal Opportunity/Affirmative Action Employer 
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DETERMINING PREGNANCY IN CATTLE 
A.M. Sorensen, Jr. and J.R. Beverly 

Economic returns from the beef cattle industry de
pend largely on the percent calf crop and the weaning 
weight of calves to be sold. 

The following discussion describes a way of improv
ing the calf crop percentage through pregnancy deter
mination and elimination of non-pregnant cows. This 
determination, called palpation, is made by inserting the 
arm into the rectum and feeling the reproductive tract 
for pregnancy indications. 

Equipment 
Little equipment is needed in palpation. The in

dividual doing the palpating should wear protective 
covering on the arm and hand. This may be a rubber 
sleeve or a plastic sleeve which covers the arm to the 
shoulder. This protection guards against disease and 
eliminates irritation of the arm. A lubricant, such as li
quid soap, is preferred over detergent. Use a rubber 
band to hold the plastic sleeve on the upper arm. Dry 
rubber sleeves immediately after use and sprinkle with 
talcum to avoid deterioration. Plastic sleeves may tear 
after several uses, thereby reducing protection. Do not 
attempt to use these later. 

The chute for holding the animal during palpation 
should allow the animal to stand on the ground in a nor
mal position. It should have a front wall or gate and a 
bar just above the hocks in the rear, figure 1. This bar 
eliminates the animal's kicking and protects the 
palpator during manipulation of the reproductive 
organs. 

Figure 1. Chute arrangement for restraining cows. 

*Profeilor, ne,.n-t of Alllmal Sdntt, ... Exlnlioll alliaal re,nNlllCtiH ........ 
TOM AMI Ullffenlty. 

Include an entrance gate in the chute at the rear of the 
animal to allow entrance and exit for the palpator. Pro
vide a gate which will swing across the crowding chute in 
front of other animals coming behind the palpator. 
Squeeze chutes may be used. However, the noise made 
as the animal enters the chute and her unnatural posi
tion sometimes excite the animal, making palpation 
more difficult. 

Palpation alone takes only a few seconds. The speed 
with which pregnancy is determined depends largely on 
management of the livestock as they come through the 
chutes, stage of pregnancy and the palpator's ex
perience. As many as 800 head of cattle can be palpated 
in a normal working day under ideal conditions. 
However, efficiency is greatly reduced if the palpator 
must help bring the cattle into the chute, climb over the 
chute wall to get behind the animal and then palpate the 
animal. 

Palpators should practice certain precautions. The 
first of these concerns the palpator's .safety. Restrain the 
animal so she cannot jump over the side of the chute or 
kick the palpator. Prevent other cattle from coming up 
behind the palpator as he attempts to determine 
pregnancy. 

Consider also the animal's safety. Do not place the 
animal's head in a stanchion or headgate. This tends to 
excite the animal. Replace broken boards in the chute 
that could injure the animal's legs. A dirt floor chute is 
most desirable. Animals in a chute with a slick floor 
may become excited and lose their footing. Cleats across 
the floor stabilize footing. 

Reproductive System 
Thorough knowledge of the fem ale reproductive 

system is essential in palpation, figure 2. The female · 
germ cell, called the ovum or egg, develops in a f ollic/e 
on the ovary, figure 3. The ovaries are suspended rather 
freely in the body cavity by ligaments attached to the 
top of the abdominal cavity. These move from one loca~ 
tion to another in the cavity. 
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Figure 2. Anatomy of the reproductive tract. 

Figure 3. Large mature follicle on right ovary. Mature 
corpus luteum on left ovary. 

The ovaries (two) are located on each side of the cavi
ty. They are approximately Yi-inch wide, ~-inch deep 
and I-inch long in a normal cow. This size varies con
siderably, depending upon the stage of the estrous cycle. 

The ovary should feel firm but not hard. The follicle 
which contains the egg is a blister-like projection on the 
surface of the ovary. It may reach a size of Y2 to ~-inch 
in diameter and protrude approximately ~-inch from 
the surface. The follicle has the feel of a blister or tissue 
filled with fluid. An experienced person can palpate the 
follicle on the ovary. 

As the follicle ruptures releasing the egg, the cavity 
fills with cells to form another body, called the corpus 
luteum, figure 3. This develops as a cellular mass and 
protrudes with a teat-like projection at the point of rup
ture. Approximately 15 days after the animal is in 
estrus, the corpus luteum begins to regress and almost 

cow 

ORIFICE 

completely disappears within the next 10 days. Another 
follicle is growing and will rupture approximately 21 
days after the previous one. This cycle pattern is follow
ed at approximately 21-day intervals, figure 4. The cor
pus luteum can also be palpated on the ovary by an ex
perienced person. 

ESTROUS CYCLE OF THE COW 

OVULATION 
~ 

/ 1 ..l.c.1 -- ---
! #-et-P 
i--~};,., .... 
t./ ~~i-~,,, 

Figure 4. Note the cycle pattern is foil owed at approx
imately 21-day intervals. 

Figure 5. Reproductive system of young cow, viewed 
from inside of animal. 
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Figure 6. Growth off etus. Paturition occurs approx
imately 280 days after fertilization. 

The large follicle on the ovary indicates the animal is 
Lpproaching the time of estrus. A corpus luteum on the 
>Vary indicates the animal is in about the midpoint of 
he estrous cycle or is pregnant. The corpus luteum per
ists in the cow throughout pregnancy. Therefore, 
>alpation of the corpus luteum may either indicate a 
tage in a normal cycle or pregnancy. 

Figure 7. Reproductive tract of mature cow on the floor 
of pelvis. 

After the egg is released from the follicle, it moves in
:o the oviduct, a small tube that acts as a passageway for 
:he egg to go from the ovary into the uterus. The two 
>viducts also act as sites of fertilization. The egg nor-

mally is fertilized about one-third of the way down the 
oviduct by sperm that have entered during copulation. 

The egg moves into the horn of the uterus and, if fer
tilization has occurred, begins its cell division. The egg 
continues to multiply and lay down its membranes, im
planting itself in one of the uterine horns. 

The cow's uterus is made up of two horns with a con
necting body between, figure 2. Therefore, in develop
ment of the membranes, they pass from the tip of one 
horn through the body to the tip of the other horn. At
tachment takes place throughout. The uterus is lined 
with numerous raised prominences, called carunc/es, 
with form attachment points for developing cotyledons 
or "buttons" on the fetal membranes. The next portion 
of the reproductive tract toward the exterior is called the 
cervix, figure 2, and is made up of a connective tissue 
substance that .feels much like gristle. The cervix is tor
tous with folds protruding into the lumen and extending 
in the direction of the exterior. Within these folds are 
numerous glands which secrete fluid abundantly during 
estrus. It becomes thick and tenacious during the func
tioning period of the corpus luteum and during 
pr~gnancy. 

The next portion of the tract, the vagina, figure 2, 
acts as a receptacle for the penis during 1copulation and 
the point of deposition of the spermatozoa. The blad
der, which opens on the floor of the vagina through the 
urethral orifice, from this point to the vagina exterior 
acts as a common passageway for urine and passage of 
young at birth. 

The vagina has the feeling of a thin-walled organ 
similar to that of the uterus. The vulva is the external 
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portion of the reproductive tract and may be seen as two 
prominent lips. 

The entire reproductive organs of an animal vary con
siderably in size and feel with the stage of development 
during pregnancy and also with the size and reproduc
tive history of the animal. Generally, the size of the en
tire nonpregnant reproductive tract is 12 to 18 inches 
long. In young heifers that have just reached puberty, 
the reproductive organs may be only 8 inches long. The 
reproductive tract of older cows that have had several 
calves may extend to 24 inches. Diameter of the uterine 
horns is approximately ~ to 1 inch and the length of the 
horns 6 to 8 inches with a 3 to 4-inch body. The cervix is 
approximately 1 to 2 inches in diameter and 3 to 5 inchef 
long. 

Developmental Stages 
Periods of development in a young calf's life are 

divid~d into three parts. The period of the ovum is that 
time from fertilization until the egg has divided enough 
times to take on a particular form. This occurs about the 
thirtieth day when there is an enfolding of the layers of 
the developing egg. At this stage, the newly developing 
animal is called an embryo. The period of embryonic 
development lasts until attachment of the fetal mem
branes to the lining of the uterus - approximately 38 
days. During the embryonic stage, various organs and 
systems are laid down. These include the respiratory 
system, nervous system, digestive system, circulatory 

Figure 8. Separation of horns on the uterus. 

system and reproductive system. 
The embryo, as it develops, floats freely in the uterine 

cavity, bathed by a secretion called uterine milk. During 
this time, the embryo lays down all of the organs and 
tissues. 

When the embryo is about 38 days old, the fetus 
period begins. This term is used until the newborn is ex
pelled at parturition. During the fetus stage, conijnued 
attachment takes place at the numerous caruncles lining 
the uterus. These attachments provide transfer of 
nutrients and waste materials for the developing fetus. 
Parturition occurs approximately 280 days after fer
tilization, figure 6. 

Palpation 
Either hand may be used in palpation. One hand may 

grasp the cow's tail as a handle. The other hand should 
be well lubricated and shaped into a wedge by bringing 
the fingers together as closely as possible. The hand is 
pushed through the anus into the rectum with one swift 
thrust. As the hand enters the rectum, fold the fingers 
into a modified fist, figure 5. By balling the hand into a 

' modified fist as it enters the rectum, the fecal material is 
pushed aside and the rectum straightened. Folds in the 
rectum do not straighten as easily if the fingers are held 
in a pointed position. This also eliminates puncturing of 
the rectal wall with the sharper pointed fingers. 
However, puncturing is rare, as the rectum is thick
walled and resistant. 

-/ ;~ 

' 

Figure 9. Position of hand in early pregnancy. 
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Cleaning the cow's rectum of fecal material usually is 
not necessary. However, in early stages of learning, 
cleaning the rectum increases feel. Remove fecal 
material of cattle on range since it is so dry. 

Feeling through the rectal wall is similar to feeling 
through a layer or two of thin rubber. Most cattle are 
cooperative. Thus, it should be possible to feel the 
paunch and pick-up the reproductive organs without 
difficulty. 

Usually, the longer the examination, the more 
resistance encountered. Occasionally, a small amount of 
bleeding occurs. This should not upset the palpator. An 
indication of rectum damage is a sandpaper or gritty 
feeling. In this case, the mucosa lining the rectum has 
been rubbed off in the palpation process. It is best to 
stop further palpation when this occurs. 

A thrust of the arm to the elbow is usually much bet
ter than trying to put the hand into the rectum and 
gradually working forward. It is much easier to work 
to the rear, since that is the direction the cow is 
pushing the fecal matter and the inserted arm. In 
palpating, assume the animals are pregnant. Therefore, 
reach farther than wrist deep to pick up the uterus and 
the calf within. 

Certain landmarks are evident inside the cow. The 
pelvis forms a bone cradle for the reproductive system, 
figure 5. The non pregnant tract usually is located near 
the top of the pelvic cradle and felt easily with 
downward pressure. As pregnancy advances, the uterus 
and cervix move down and into the body cavity. 

The cervix with its firm feel is also a good landmark, 
figure 2. After the locating the cervix, the palpator can 
move forward to the uterus to determine pregnancy. 

The paunch, located directly forward and to the left, 
may feel like the end of a football and be rather soft and 
mushy. The feel depends on the amount of feed in the 
paunch. The feedstuff when mashed slowly returns to 
normal shape. It does not have the watery, soft feel of 
the pregnant uterus. 

The "open" reproductive tract normally lies on the 
floor of the pelvis. The horns of the uterus are coiled on 
the front edge of the pelvis or, in older cows, may hang 
slightly into the abdominal cavity, figure 7. The entire 
tract may be held in the hand at this stage. Slight 
pressure by the middle finger will separate the horns of 
the uterus, figure 8. The ovaries are located in the broad 
ligament on each side. 

30-day pregnancy. A palpator, with skill and practice, 
can detect pregnancy as early as 30 days after breeding. 
Palpation at this early stage should be accompanied by 
good breeding herd records. The palpator through 
these records knows the approximate breeding date of 
the animal. 

In the early stage of pregnancy, the uterus, filled with 
a small amount of fluid, will feel slightly thinner. One 
horn is enlarged a little more than the other. Presence of 
the embryonic vesicle at this time is determined by runn
ing the horn betwen the fingers in a milking action to 
feel the vesicle pop through the fingers, figure 9. 

The embryo is only about Yl-inch long. However, the 
vesicle surrounding it is approximately ¥.J-inch in 
diameter and filled with fluid, such as a balloon filled 
tightly with water. On the same side as the enlargement, 
the palpator will find a corpus luteum on the ovary. The 
uterus, in much the same location as a nonpregnant 
uterus, has not been displaced because of size or weight 
at this time. The outer embryonic vesicle, which is 
rather thin with little fluid, may be 18 to 24 inches long. 
By pinching the horn of the uterus carefully, the mem
branes of this vesicle are felt as they slip between the 
fingers. 

Figure 10. 60-day pregnancy. Uterus hangs over pelvic 
brim. 

45-day pregnancy. Most pal pa tors pref er bulls be 
separated from cows at least 45 days before pregnancy 
determination. At 45 days, one horn of the uterus con
taining the fetus is somewhat enlarged and thinner wall
ed and the corpus luteum is on the ovary of the same 
side. The fetus at this stage is approximately 1 inch long. 
The vesicle around it is somewhat egg-shaped and 
measures approximately 1 to 1 Y2 inches long. The outer 
membrane, which contains considerable fluid, may be 
felt through the uterine wall. Attachment of the mem
branes to the uterus has just taken place at approximate
ly 38 to 40 days. Therefore, avoid moving the fetus 
about in the uterus. The caruncles on the uterus join 
the cotyledons on the fetal membranes for nutrient ex
change. 

60-day pregnancy. The uterus has enlarged until one 
horn is about the size of a banana, measuring 8 to 10 in
ches long. Weight of the contents pulls the uterus into 
the body cavity just over the pelvic brim, figure 10. The 
fetus has grown rapidly and, at this stage, is about 2 Y2 
inches long. Th~ embryonic vesicles are still prominent 
and, at this stage, may be felt without feeling the fetus. 

The uterine walls have thinned considerably. The best 
method of feeling the fetus is to bobble it with your 
hand so that by gently tapping the uterus the fetus sw
ings as a pendulum and hits against the wall of the 
uterus and vesicle. The cervix remains on top of the 
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pelvic cradle with the uterine horns moving forward and 
downward over the brim. The ovaries are still suspended 
by the broad ligaments and in early stages will be rather 
high in relation to the uterus. As before, a corpus 
luteum should be on the ovary of the same side as the 
developing fetus. The presence of the fetus eliminates a 
need for feeling other structures. 

90-day pregnancy. The uterus will have enlarged con
siderably by this time, filled with fluid and increased; 
growth of the fetus, figure 11. The fetus now is about 
6 Yi inches long and has displaced itself to the floor of 
the abdominal cavity, indicating the uterus has stretched 
considerably. The cervix may be pulled to the pelvic 
brim so that the cervix, body and horns of the uterus are 
in the abdominal cavity. 

The ovaries are usually pulled down with the uterus to 
much lower than normal and may be palpated to either 
side of the uterus. In larger animals, this is a difficult 
stage of pregnancy because of displacement and the 
distance from the anus to the developing fetus. 

Factors other than presence of the fetus itself may 
have to be considered at this stage. Displacement of the 
uterus, an indication of pregnancy, should be con
sidered. Another indication of pregnancy is enlargement 
of the uterine artery with its characteristic "whirring" 
pulsation. This artery passes in the forward fold of the 
broad ligament supporting the uterus. At 3 months, it is 
approximately 1/8 to 3/16 inch in diameter. The pulse 
of the heart beat is felt easily as blood is carried into the 
uterus to nourish the developing fetus. 

Do not confuse the uterine artery with the fem oral 
artery lying on the inside of the thigh which supplies the 
hind legs. The femoral artery is lying in the muscle but 
may be palpated. Remember that the uterine artery is in 
the broad ligament and may be moved 4 to 6 inches, 
whereas the femoral may not. Another pregnancy in
dication is presence of a corpus luteum on one of the 
ovaries, although this corpus luteum may appear here 

even in a normal cycle. The best indication of pregnancy 
in absence of the fetus is the presence of cotyledons. 
Cotyledons in a 3-month pregnancy should be flattened 
and egg-shape and measure ~ to 1-inch across. 
Although rather soft to the touch, they are firmer than 
the thin-walled uterus. The membranes still are filled 
tightly with fluid, figure 12. 

120-day pregnancy. At this stage, the fetus is displac
ed similarly to the 90-day fetus. However, it has enlarg
ed to approximately 10 to 12 inches long. The head is 
about the size of a lemon. Often the head of the 
developing fetus is picked up before any other part. 

The enlarged fetus fills a greater portion of the ab
dominal c;avity and is easier to feel than the 3-month 
fetus, figure 13. All other characteristics have changed 
some. Presence of the cotyledons is more noticeable, 
since they have developed to approximately 1 Yi inches 
in length. The pulsating uterine artery may be palpated, 
as well as the corpus luteum and displacement of the en
tire reproductive tract. 

Over 5-month pregnancy. The main change until par
turition will be in size, figure 14, as the fetus enlarges 
rapidly utilizing more of the abdominal cavity. Table 1 
summarizes outstanding identifying characteristics. 

Other Factors 
The paunch.As one reaches into the rectum, feeling 

directly forward and to the left, the dorsal posterior sac 
of the paunch may be palpated. This paunch in an 
animal on good pasture or on full feed will be rather 
firm and plastic to the touch. By mashing the paunch 
you notice an indentation which gradually smooths 
back over indicating that the paunch is full of feedstuff. 
This dorsal posterior sac may feel much like the end of a 
football, coming to somewhat of a point. This may be 
misinterpreted under careless examination as a large 
uterus in latter stages of pregnancy. 

(Continued on page 9) 
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Figure 11. Position of 90-day fetus. The fetus is now 
about 6 ~ inches long and has displaced itself to the 
floor of the abdominal cavity. 

Figure 12. 79-day fetus, with surrounding membranes 
filled tightly with fluid. Grid scale Y2 inch. 
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TABLE 1. FETAL SIZE AND CHARACTERISTICS USED IN DETERMINING PREGNANCY 

Fetal Size 
Days of Length 

Gestation Weight Inches Identifying Characteristics 

30 

4S 

60 

90 

120 

ISO 

180 

210 

240 

270 

11100 2/S 
oz. 

118- 1-1 ~ 
~oz. 

~-112 2112 
oz. 

3-6 oz. S-6 

1-2 lb. 10-12 

4-6 lb. 12-16 

10-16 20-24 
lb. 

20-30 24-32 
lb. 

40-60 28-36 
lb. 

60-100 28-38 
lb. 

One uterine horn slightly enlarged and thin; embryonic vesicle size of large marble. Uterus in ap
proximate position of nonpregnant uterus. Fetal membranes may be slipped between fingers from 
30 to 90 days. 

Uterine horn somewhat enlarged, thinner walled and prominent. Embryonic vesicle size of hen's 
egg. 

Uterine horn size of banana; fluid filled and pulled over pelvic brim into body cavity. Fetus size of 
mouse. 

Both uterine horns swollen (3 to 3112" in diameter) and pulled deeply into body cavity (difficult to 
palpate). Fetus is size of rat. Uterine artery 118 to 3/16" in diameter. Cotyledons ~to l" across. 

Similar to 90-day but fetus more easily palpated. Fetus is size of small cat with head the size of a 
lemon. Uterine artery ~" in diameter. Cotyledons more noticeable and 1112 inches in length. 
Horns are 4 to 6'' in diameter. 

Difficult to palpate fetus. Uterine horns are deep in body cavity with fetus size of large cat-horns 
6-8" in diameter. Uterine artery ~ -3/8 in diameter. Cotyledons 2 to 2 Y2" in diameter. 

Horns with fetus still out of reach. Fetus size of small dog. Uterine artery 3/8-112" in diameter. 
Cotyledons more enlarged. From sixth month until calving a movement of fetus may be elicited by 
grasping the feet, legs or nose. 

From 7 months until parturition fetus may be felt. Age is largely determined by increase in fetal 
size. The uterine artery continues to increase in size-210 days, 112" in diameter, 240 days-
112 to 5/8" in diameter; 270 days, 112 to ~"in diameter. 
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Figure 13. 4-month pregnancy. Tract lies on floor of ab
dominal cavity. Palpation of uterine artery. 

Figure 14. 5-month pregnancy. Enlarged calf now fills 
abdominal cavity. 

Cotyledons. Cotyledons may be interpreted as ovaries 
or vice versa. Cotyledons do not have the solid feel of an 
ovary but are rather soft. The best comparison is to that 
of dried apricots soaked in water. The ovaries are more 
rounded and egg-shaped with a firm feel. Only two are 
present. 

Pyometra. In this condition, the uterus is filled with 
white blood cells attempting to clear up disease 
organisms. The uterus may be fluid to the touch or may 
be somewhat solidified, feeling rather plastic. This stage 
may be confused with early pregnancy stages if the 
uterus is in a fluid condition and only partly filled. In 
the latter stages of pyometra, the uterus becomes rather 
firm. 

Large uteri. In older cows that have had many calves, 
the uterus may not return to its normal size as in a 
younger cow. The enlarged uterus may feel as if dis
placed over the brim of the pelvis as in a 3 to 4-month 
pregnancy. Careful manipulation of the uterus shows 
no fluid and no cotyledons developing in the open cow. 
Relaxation of the broad ligament tends to cause a 
similar condition. 

Bladder. The urinary bladder may be interpreted as 
pregnancy in the 60 to 75-day stages. At this time, the 
full bladder feels similar to the uterus filled with fluid. 
Careful tracing should indicate a bladder, where there is 

only one body, or a pregnant horn of the uterus, where 
both horns can be palpated and traced back to the cer
vix. 

Enlarged cervix. In some Brahman and Brahman 
crossbred cattle, an enlarged cervix is found that is firm 
and has the feel of a developing fetus in the latter stages. 
Tracing the reproductive tract distinguishes between the 
two. 

Breed differences. Brahman, Brahman crossbred, 
Santa Gertrudis, C.harolais, Holstein and Brown Swiss 
cattle, becuase of their increased size, are slightly more 
difficult to palpate in certain stages of pregnancy than 
the smaller European breeds. 

In 3 to 4-month stages, the uterus has dropped so 
deeply into the body cavity it is almost impossible to 
palpate. In such instances, pass the hand under the cer
vix and lift the uterus to feel the fetus itself. By lifting 
the uterus and quickly moving the hand down into the 
body cavity, the presence of the fetus is felt by bobbing 
the fluid and the fetus through the wall of the uterus. 

Brahman and Charolais breeds appear to have more 
tissue inside than smaller breeds. More folds of the 
omentum seem to cover the intestines, making it-slightly 
more difficult to pick up the uterus. 

Charolais cattle seem to have less flexibility in the rec
tum. It is commonly harder to feel deep in the body 
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cavity in these cattle, and lateral movement is somewhat 
restricted. 

The uteri of heifers of Brahman breeding vary con
siderably. It is not uncommon to find 1,000-pound 
heifers with uteri measuring only 4 to 6 inches in length, 
as compared to a normal uterus which would be 10 to 12 
inches. 

Hiahly finished cattle for show or on lush pastures 
may be filled with fat which interferes with movement 
and feel. These cattle are very difficult to palpate. 
Repalpate at a later date in case of doubt. 

Recommendations 
Practice! Experience is the key to palpation. In many 

instances the ranch manager should not be the one to 

palpate but should supervise the operation and critically 
observe the cows. Unhealthy, unsound and undesirable 
types should be eliminated as well afl open cows. 

Shorten the calving interval by reducing the time dur
ing the breeding season when the bulls are with the 
cows. Cows that settle first are those most adapted to 
reproduction. Wait approximately 45 days after the 
bulls are removed to palpate. Most cows should con
ceive at the beginning of the season, and only a few will 
be short-tern pregnancies. 

Cull as critically as feasible. If every open, unsound 
cow can be removed, cull immediately. 

Remember, palpation is an art and a skill. It pays 
dividends to the person who uses it wisely. 
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I. Estrus Detection 
The success of an AI breeding program depends on 

adequate facilities, good herd management and ex
perienced, well-trained and, most important, en
thusiastic cattlemen. The major downfall to a breeding 
program is generally the result of lack of interest, 
human error or misjudgments - not the cows. In other 
words, if the cattle are undernourished and won't cycle, 
do not blame the cattle. 

Breeding cows at the wrong time and missed heats 
have probably been among the most important causes 
of low fertility in a controlled cattle breeding program. 
Most experienced cattle producers are now willing to ad
mit that good heat detection is of key importance to suc
cessful use of artificial insemination in cattle. 

Assume that the responsibility of estrus (heat) detec
tion in the breeding herd is not easy! In this case, man is 
trying to duplicate, with only one or two hours of obser
vation daily, the same job that would be expected of 
herd bulls during a 24-hour-a-day, seven day-a-week 
vigil. Accurate estrus detection and record keeping are 
probably the most time consuming and least interesting 
duties associated with a cattle breeding program. Ob
viously, the larger the herd, the more difficult the task. 
However, estrus detection in large as well as small herds 
can be mastered if ranchers will improve skills in obser
vation, cultivate more patience, become more familiar 
with the reproductive process of their cattle, improve 
record keeping, and employ better herd management 
practices. 

The Estrous Cycle 
The estrous cycle is the time interval from the onset of 

heat (estrus) until the beginning of the next recurring 
period of receptivity (behavioral estrus) in the female. 
During these continuous cycles, ripening follicles 
culminate in the ovulation of one or more ova into the 
reproductive tract of the cow for fertilization by sperm 
cells. 

The estrous cycle is usually divided into four main 
parts (Table l ). The first of these parts is termed Estrus 
which is the period of female acceptance of the male for 
mating. Heifers cycle every 18 to 22 days (average 20 
days) and cows cycle between 18 to 24 days (average 21 
days). 

Table 1. THE BOVINE ESTROUS CYCLE 

1. Estrus (day 0 of the cycle) 
2. Metestrus 
3. Diestrus (luteal function) 
4. Proestrus 

Estrous Cycle Length 

6-14 hrs. 
5-7 days 
10-12 days 
3 days 

Range: 19-22 

The period of behavioral estrus is relatively short in 
cattle compared to other farm animals, usually only 6 to 
14 hours in length. 

During estrus the vulva and vagina become enlarged, 
the cervix is relaxed, mucous fluids increase in the 
reproductive tract, the female seeks out the bull and 
stands for mating. 

The second stage termed Metestrus is the phase im
mediately following behavioral estrus and is normally 5 
to 7 days in duration. During this interval the cell lining 
of the ruptured Graafian follicle undergoes rapid 
changes (luteinization) subsequently forming a corpus 
luteum (CL), which in turn, secretes progesterone into 
the blood circulation of the female. 

Diestrus is essentially a quiet period of IO to 12 days 
after metestrus. The vaginal secretions are scanty and 
viscous in nature, the cervix has constricted and the 
vagina is pale and anemic in appearance. 

Immediately preceding estrus, Proestrus is indicated 
by a rapid increase in activity of reproductive tissues 
and organs during a 36 to 72-hour period before the 
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onset of the next heat period. The new developing folli
cle contributes estrogen to the circulation of the female, 
adding color back to the vaginal lining, increasing 
uterine weight and enhancing external genitalia swelling 
in the female. 

Signs of Behavioral Estrus 
There are numerous suggestive behavioral patterns 

observed in cows and heifers that are many times 
mistaken for estrus by cattle owners. The only sure sign 
of estrus, however, is a female in "standing" heat. It is 
important to keep in mind that cows exhibiting 
behavioral estrus stand to be mounted by other cattle. 
Some cows in estrus will actively mount other cows, but 
occasionally will not stand to be mounted. There ap
pears to be at least one or two of these females in every 
cow herd, so cattlemen should make a special effort to 
recognize the activity of these individuals. Generally, 
most cows mounting other cows are not in heat. 

Other observable signs can be helpful to the producer 
for detecting estrus, but many times are not completely 
reliable and certainly vary too much to be used alone. 
Many of the signs appear before the cow comes into 
standing heat and then do not appear again until she is 
going out of heat. Some of these common signs of the 
different stages of estrual behavior are given in Table 2. 

Most females are noticeably different in the way they 
exhibit behavioral estrus. In fact, some cows can be 
easily identified by their behavioral patterns during 
various stages of estrus. In addition to those signs men
tioned in Table 2, the producer should be keenly aware 
of any visual differences or behavioral changes that are 
different from normal day-to-day herd behavior. Such 
things as mud on the flanks or the top line, roughed-up 
or worn hair over the tailhead, small patches of skin lost 
about the rump, dried mucus on the tail or pin bones 
usually indicate that standing heat has already passed. 
These are important clues that should not be overlook
ed. 

The rancher should make special note of hungry, 
bawling calves in the herd. Many times beef cows in heat 
have a sharp drop in milk production during estrus. 
Heat checkers should also watch the older bull calves in 
the herd. These calves are usually excellent heat detec
tors and many times will pick up a cow coming into 
estrus 12 to 24 hours before she actually stands to be 
mounted. In general, the better cattlemen know and 
observe their cattle, the more accurate they are when it 
comes to detecting estrus. 

Table 2. COMMON SIGNS FREQUENTLY OBSERVED DURING ESTRUS IN CATTLE 

Cattlemen STAGES IN ESTRUS BEHAVIOR 
May Obeerve 
a Change in Cominc into Heat Standing Heat Going Out of Heat 

Appetite noticeable decrease sharp decrease slowly returning 

Nervous und 
restless behavior very noticeable very noticeable not 1ceable 

Fence walking 
or wandering frequent less frequent frequent 

Bawling frequently mut·h less frequent very little 

Persistent trailing 
of other am ma ls yes yes ,·ery little 

Temperament toward almo9t back 
other animals very antagonist 1c less antagonistic to nonnal 

ma\' increase 
Head butting quite frequent much less frequent frequency 

Licking other 
animals yes yes yes 

Mounting behavior will iump others . will )Ump others. ma\ iump others . 
but not stand but will stand but not stand 
to be ridden to be ridden to be ridden 

Response to cautious: maybe at interested . 
observers times "spooky " friend I~· sh\ : a\ntclinjZ 

Mucus present occasionally may occur frequently more frequent I' 
while mount mg n~enecl 

Mucus consistency very watery . clear cohesive strand• . coht'>l\e -1rnncl, 
clear clear 

Eaternal genitalia It"!'.< ""''lien" 11 h 
(vulva) red and puffy red and pufTv ~.ome redn~!'-

Bloody discharge not usually not usuall\' ma,· be "h~n·ffi 

I ••r ~OR\' 11ftf'r 
enci of ~:i;.lru~ 
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Optimal Results With Visual Heat Detection 
The number of times a day and the respective time 

periods in which cattle are observed during a 24-hour in
ter:v'al appear to be most critical to the success of a beef 
AI program. The ultimate schedule would undoubtedly 
be a continuous visual observation of your cattle, bm 
this certainly is far from practical in most commercial 
herds. 

If herd size is not large enough to warrant continuous 
night heat checking, the best recommendation for cat
tlemen would be to check every eight hours or three 
times a day. Heat checks in the evening at dusk, 11 :00 
p.m., and again in the early morning at dawn will give 
optimal estrus detection. The producer should consider 
feeding the breeding herd in centrally located, lighted 
lots (close to the main buildings) after the evening heat 
check (dusk). He then could return to the same lots to 
observe for estrus at 11 :00 p.m. before turning the 
females back out to pasture for the night. If beef pro
ducers are willing to spend this extra time during the 
breeding season, pregnancy rates should increase, off
setting the extra time and labor expense. 

How to Approach the Cow Herd for Heat Detection 
Although some dairy cattle owners pref er to heat 

check their animals afoot, this practice has worked suc
cessfully only when the cow herd is completely aware 
and accustomed to man's presence before the onset of 
the breeding season. This is not a recommended prac
tice, especially when teaser bulls are used to assist in 
heat checking duties. Most producers know at least one 
cowman that has been injured by a so-called "tame" 
bull. Therefore, it is not worth the risk! 

Motor vehicles and horses are used most often for 
estrus detection chores. Although small trucks can be 
used successfully, the best approach for optimal results 
in horseback. The rider is less conspicuous and can easi
ly mingle with the herd to slowly sort out those females 
standing. Furthermore, the vehicle which is normally 
used to transport feed to the cattle may actually mask 
signs of behavioral estrus. Heat checks should not be 
made near feed bunks at feeding time. 

A heat checker on horseback should remain some 
distance from the cow herd (on a hill or a knoll) and 
observe the animals with field binoculars before making 
close-up observations. Cattle should be at ease in their 
environment to express the most pronounced signs of 
behavioral estrus. 

Who Should Assume the Herd Estrus Detection Duties? 
Understanding the economic importance of good 

estrus detection in breeding herds should be discussed 
with heat checkers before they are assigned to estrus 
detection duties. It is recommended that herd owners 
send heat checkers to AI technician or other training 
schools, even if they are not the ones that will be in
seminating the cows. This training investment will pay 
dividends in the long run. 

Many times the herdsman assigns the critical job of 
estrus detection to his least capable employee when, in 
fact, the person or persons assigned to this task should 
be the most capable on the farm or ranch. Employees in 
this position should be dedicated, experienced and have 
good "cow sense." 

II. Estrus Detection Aids 
Heat Detector Patches for Cows 

In recent years, several estrus detection aids have 
come into prominent use in certain regions of the coun
try. One aid that can be purchased is the heat patch, 
which is glued to the rump of the cow. These heat detec
tor patches contain a small plastic corked tube filled 
with red dye that is released by four to five seconds of 
direct pressure . This patch is placed midline (over the 
spinal column) between the left and right hip bones 
(hooks) of the female. When a cow comes into estrus 
and stands to be mounted, pressure from the mounting 
animal will change the color of the detector patch from 
white to bright red. 

Most ranchers using heat patches apply them as the 
cows are worked through the chute prior to the onset of 
the breeding season. Patches are then replaced after the 
cow or heifer is inseminated so return rates may be 
monitored by the herdsman. Many producers are now 
using the heat patch to help detect puberty in heifers and 
the onset of estrous activity in their postpartum cows. 

If used properly, heat patches can increase the 
number of females detected in estrus during a breeding 
season. How ever, this detection aid can also fail 
miserably if it is used as the only source of estrus detec
tion in your cattle. Cattlemen list some of the problems 
with heat detector patches as: false positive or negative 
responses; patches lost during mounting activity , handl
ing required to replace patches when animals are not in
seminated, and cost per animal bred. A producer should 
figure on purchasing 1.5 to 2.5 heat detector patches per 
cow bred in the herd. 

Marking Devices for the Male 
Presently, the chin-ball marking harness is the most 

widely used marking device for teaser bulls. When tli.e 
bull mounts a cow in estrus, he rolls bands of the mark
ing substance across the top line of the female . Teaser 
(Gomer) animals wearing these marking halters have 
now become one of the most popular and useful aids to 
estrus detection in cattle. 

When fitting a new teaser bull with the marking 
harness, do not tighten the straps too tightly - in this 
case the bull will attempt to remove the device on fence 
posts, feed bunks or water tanks. 

It is best to place an empty marking harness on a new 
checker bull three or four days before the animal is to be 
used. Then, on the day the teaser is to be placed in the 
breeding herd, adjust the halter straps and fill the reser-
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voir with the marking fluid. Teaser bulls may empty the 
fluid from the marking harness the same day it is filled 
by compressing the stainless steel ball on the reservoir 
against flattened or protruding objects. The cattlemen 
should watch the feed bunk and trough areas for pools 
of colored marking fluid. This is especially true with a 
fresh teaser male or with others where the harness is fit
ted so it is uncomfortably tight about the muzzle. If the 
strap is too tight behind the poll it will irritate or cut the 
skin to the point that flies may deposit eggs - leading to 
big trouble. Fitting the harness too loosely can also ir
ritate the bull, causing him to attempt to remove it. 
Remember, a damaged or bent reservoir on a chin-ball 
marking harness may hold marking fluids for only a day 
or two. 

It is recommended that several extra marking 
harnesses be purchased so that they may be used as 
spares when others need to be repaired. 

Care should be taken to check and refill the chin-ball 
marking harness every five to seven days during the 
heavy breeding season. Rotating the color of the mark
ing fluid every 16 to 18 days can be helpful in identifying 
cycling females. No chin-ball harness should go un
checked by the herdsman for over 14 days. If more than 
one teaser bull is kept in a cow herd, consider placing a 
different colored fluid in each bull's harness. This 
method will let you quickly identify poor quality 
checker bulls so they can be culled. 

To flow properly in cold climates, the marking fluids 
may have to be diluted with a light-weight oil. Damp or 
wet hair coats of cattle in the humid southern states may 
prevent clear markings from marker bulls. 

III. Using Teaser Animals for Heat Detection 
Teaser Bulls 

Teaser males used for heat detection in cow herds are 
now often referred to as "Gomer" bulls by the cat
tlemen. Since these Gomer bulls range with the cow 
herds to aid the cattleman in estrus detection, it is 
recommended that they be surgically altered so that the 
cows are not bred at the time of mounting. Not allowing 
the marker bulls to penetrate the vagina reduces the 
possible spread of cow herd veneral diseases such as 
trichomoniasis and vibriosis. 

To maximize efficiency of this detection method it is 
better to surgically prepare several young bull calves (a 
year or younger) and then later select the ones that ex
press high levels of sexual aggressiveness for heat detec
tion duties in the herd. 

In a year-to-year breeding program, the rancher 
should plan to replace these older sluggish bulls with 
fresh young bulls as needed. Most surgically prepared 
bulls will handle heat detection duties for one to two 
years before their effectiveness begins to decline. 

Choosing a Gomer Bull 
In choosing a teaser male, the cattleman should select 

a breed type that is large enough to easily mount and ef
fectively mark the larger cows in his herd. However, it 
should be noted that too large a bull may cause injury to 
young heifers at mounting. Some smaller beef and dairy 
breeds are known for their aggressiveness and sex drive. 
However, body stature does not allow them to be an ef
fective Gomer bull while wearing a marking harness. 
Many of these smaller bulls will also lose a great amount 
of weight during the breeding season from over
working. 

Bulls 12 to 20 months of age, weighing between 750 to 
1,000 pounds, appear to be the optimal size checker 
male in beef herds. 

Crossbred beef bulls are likely to be more aggressive 
estrus detectors than straightbred beef bulls. This is due 
to the hybrid vigor attained from crossbreeding. 

Dairy crossbred and straightbred bulls have been the 
most aggressive of all the Gomer bulls. The dairy-type 
bull calves are usually more economical to buy for this 
purpose in comparison to the beef calf. Besides being 
typically aggressive, the young dairy bull appears to 
keep his weight more in check than the beef bull during 
an active breeding season. Most crossbred dairy bulls 
will function very effectively as estrus detectors for two 
or more years. 

Using Teaser Bulls in Breeding Herds 
Nutrition: It is important to keep teaser bulls in good 

condition prior to and during the breeding season. The 
producer should consider giving quality hay and a feed 
grain ration (8 to 10 pounds of TDN) daily to under
conditioned Gomer bulls before the onset of the AI 
breeding interval. If bulls are to be used together in one 
pasture, they should be fed together in smaller pens 
prior to the time breeding begins. 

Gomer bulls that are too lean and hungry may spend 
their time foraging instead of detecting estrus in your 
herd. Older bulls have a little different problem; they 
usually gain weight on good pastures and can very easily 
become sluggish, losing their sexual aggressiveness. 

Hardworking teaser bulls may lose considerable 
weight (several hundred pounds) during a heavy 
breeding season, much the same as a good herd bull. 
However, if bulls lose more than two hundred pounds 
of their body weight anytime during the season, they 
would profit from receiving a rest and a ration contain
ing one pound of grain for each 100 pounds of body 
weight, especially if pastures are sparce and dry. 

Managing Gomer Bulls: When more than one bull is 
placed in a single pasture, the bulls should be of similar 
body weight. Older, heavier bulls many times will in
timidate the lighter bulls, keeping them from mounting 
standing cows. It is recommended that young bulls all 
be dehorned at least six months before the breeding 
program begins. 
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If possible, teaser bulls should be switched into dif
ferent cow herds. This technique will help maintain the 
checker bull's interest in heat detection. 

Gomer Bulls vs. Herd Size: Research indicates that 
one marker bull to each 30 cows is an optimal bull to 
beef cow ratio for estrus detection (Table 3). 

Table 3. ·ESTRUS DETECTION WITH DIFFERENT 
RATIOS OF BEEF COWS 

TO MARKER BULLS FOR 19 DAYS 

Cow: Bull Ratio 
Item 30:1 60:1 100:1 

Cows, number per 
pasture 210 295 300 

Bulls, number per 
pasture 7 5 3 

Visually detected in 
estrus(%) 74 71 79 

Estrus cows marked 
(%) 95 66 51 

Marked, not seen 
standing ( % ) 4 1 

Animals marked per bull 21 28 41 

1(from L. G. Beerwinkle, 1974) 

Pasture size also appears to have an effect on teaser 
bull efficiency. Gomer bulls in larger pastures tend to 
stay with the females in estrus longer than when the 
teasers are placed with the same number of cows in 
smaller pastures. When the ratio is kept at one bull to 45 
cows in the larger pastures, the number of cows detected 
in estrus usualy drops 15 to 20 percent. 

The size and age of females allotted to each breeding 
pasture should be considered by ranchers before using 
Gomer bulls. Older, heavier cows should be grouped in 
pastures separate from the younger heifers. This is done 
to discourage dominant social behavior among animals 
when they exhibit behavioral estrus. 

Steroid-Treated Animals for Heat Detection 
It has been shown that hormone-treated cows, heifers 

and steers will work effectively as heat checkers in beef 
herds. In fact, results show that testosterone-treated 
females and steers perform equal to or better than pro
ven Gomer bulls in detecting estrual activity . After an 
initial injection period, treated animals actively seek out 
and mark estrual females for up to 21 days - after 
which booster injections are needed to maintain their 
aggressive behavior for the remainder of the breeding 
season. 

In addition to their heat detection capabilities, 
hormone-treated steers and heifers offer certain advan
tages over Gomer bulls; 

a. They usually have a higher sale value per pound at 
the time of disposal; 

b. Selling them at the end of the breeding season 
eliminates year-round maintenance costs; 

c. No surgery is needed prior to the onset of the 
breeding season, which reduces initial costs; 

d. Culled cows or heifers can be used in the program; 
e. Their smaller size allows their use with smaller 

cows and heifers. 

IV. Preparing for Artificial Insemination 
Preparing for the AI Season 

Best success working cows during the artificial 
breeding season comes following preseason planning. 
The rancher should place his herd in shaded pastures 
that are accessible to the breeding area. Separate cows 
and heifers into different pastures to decrease the social 
dominance in the herd and to provide proper nutrition. 
It is recommended that heifers be inseminated for 30 
days before herdmate cows. This practice will allow a 
greater chance for first calf heifers to recuperate and 
settle following their first calving. 

Be observant! The rancher should monitor the estrous 
cycles of the nursing cow herd while inseminating the 
heifer group. Approximately 60 percent of the suckling 
females should be cycling during this interval. Also, bet
ter than 95 percent of the dry cow herd must be detected 
in heat during the first 30 days of the breeding season -
or the AI program is in trouble before you start. Under 
good management, the Al breeding season should not 
exceed 60 days on cows and 90 days on replacement 
heifers. Many of the better producers have now decreas
ed total AI exposure days to 45 and 65 for cows and 
heifers, respectively, without altering pregnancy rates. 
The key to success for shortening the breeding season is 
good nutrition and culling nonproductive cows on an 
annual basis. 

Handling Your Cattle Prior to AI 
When a female is observed in standing heat, the herds

man should follow a "standard operating procedure" 
which has been developed for his particular animals. 
From signs of heat observed during proestrus and 
recorded during previous heat checks, the herdsman 
must, to the best of his ability, determine when the cow 
first exhibited standing estrus. 

Cows should be in pastures with an accessible gate. 
This will ease handling in transport to the AI breeding 
chute. Cows in heat should be removed from pastures 
only after they have displayed standing mating 
behavior. Females in estrus left in pastures too long may 
face excessive jostling or prolonged mounting from 
herdmates, and may ultimately become injured or ex
hausted prior to insemination. This would likely be 
detrimental to conception rates. A good rule of thumb 
would be to remove animals from pastures a mbimum 
of three hours prior to breeding. 
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The primary rule is to keep your females calm and 
cool at all times. By bringing estrual females to pens 
-hree hours prior to AI allows them time to calm down 
md cool off prior to insemination. Holding areas must 
have adequate shade and plenty of fresh water. Pen 
::alves of cows in heat with their mothers. Calves nurs
ng in the holding pens will also help to calm the cows. 
<\lways try to move cattle early in the morning or late 
in the evening when it is cooler . 

A procedure used to decrease stress on cattle is to 
hand feed them in the AI holding pens on a daily basis 
so the females relate to the holding pens with a positive 
stimulus. It is much easier to keep estrual cows in the 
holding pens and let the others out, than it would be to 
bring one or two co '<vS to the pens alone. Some cat
tlemen have also trained their cows to walk through the 
AI chute daily with the help of a grain feeding stimulus. 
This training approach for beef cattle should be in
itiated three to four weeks prior to the onset of the 
breeding season. 

Cows and heifers that are not exhibiting a ''standing 
reponse,'' but have exhibited other various signs of be
ing in heat, can often be verified to be in standing estrus 
by grouping with unfamiliar animals in a new location. 
Also, removing females that are in standing heat from 
the herd will allow the checker animals to actively seek 
out others in estrus, thereby increasing estrus detection 
accuracy without overworking the teaser animals. 

AI Holding Facilities 
Handling facilities are of key importance to an eff ec

~ ive, efficient Al breeding program. They need not be 
elaborate but must be well planned and functional. 
Most university extension services have AI handling 
facility plans available on request. 

Holding pens should be set to hold 5 to 6 percent of 
10ur breeding herd at any one time. The pen area should 
oe centrally located, well drained, and arranged in at 
!east two lots so cows can be divided into a.m.-p.m. in
semination groups. A minimum size holding area 
;hould be 400 to 500 sq. ft., even with a small herd. Do 
1ot forget that fresh water and ample shade are a must 
in these pens. Fresh hay can be made available but addi
~ ional grain feeding is not recommended because it may 
:ontribute to excess body heat. 

A semicircular trap is needed to sort cattle and direct 
them into the breeding chute area. 

AI Breeding Chute 
The pathway leading to the Al breeding chute is very 

important in basic construction. This extension to the 
breeding crate should have a concrete floor (4 to 6 in
.:hes thick) so it is passable under all weather conditions. 
A curved extension of 20 to 30 feet in length will keep 
the cows moving better than a straight one. 

The extension to the breeding crate should not be 
more than 22 to 25 inches wide for 850 to I ,000 pound 

females, and 26 to 30 inches wide (figure 1) for larger 
breeds (greater than 1,000 pounds) . The walls of the ex
tension must be at least 6 feet high and covered at the 
top to discourage climbing. Wood planks covered com
pletely with heavy plywood are preferred over metal 
sides (see figure 2). Metal materials tend to increase the 
noise factor. 
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Figure 1. An example of a breeding chute system for 
handling beef cattle (American Breeders Service). 
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Figure 2. An AI breeding crate with a protective roof 
(Simmental Shield, 1976). 

The AI breeding crate (chute) should not be the same 
squeeze chute used for vaccinations, drenching, bran
ding or dehorning on the ranch. Cows will likely 
remember these painful experiences, and may later fear 
this chute facility. The crate should be faced in a north
south direction so that cattle will not be blinded by the 
sun on entering the breeding stall. Correspondingly, 
when the headgate of the breeding crate is open, the cow 
must be able to see other animals and a little daylight 
before she will travel into the breeding chute. 

1009.6 



V. Artificial Insemination 
When Is the Best Time to Inseminate Your Beef Cow? 

Data collected from thousands of dairy cows ar
tificially inseminated with semen from commercial bull 
studs indicate that optimal pregnancy rates result when 
cows are inseminateu near the end of standing heat 
(figure 3). 
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Figure 3. Optimal time for inseminating cattle 
(G. Heersche, Jr., 1977). 

The standard rule of thumb (used by most commer
cial studs over the years) is to breed the cow in the even
ing (of the same day) if she is observed standing in the 
morning, and to breed the cow in the morning of the 
next day if she is observed standing in the evening. This 
a.m.-p.m. rule of thumb has withstood the test of time 
in many herds. This approach has been hampe~ed 
somewhat by the switch to once-a-day insemination ser
vice by commercial AI technicians. 

If the cattleman still is relying on the commercial 
technician for AI service, he might consider the follow
ing modifications to the a.m.-p.m. rule of thumb. When 
a female is first observed in heat in the late afternoon, 
breed her in the morning. The cow first observed in the 
morning presents a problem. If she has been in since 
midnight or came in early in the morning (before 4:00 
a.m.), she needs to be inseminated that morning. If she 
came in after 4:00 a.m., she also should be bred that 
morning on once-a-day service. If in doubt, breed any 
cow standing early rather than postponing the service 
until later that evening or the morning of the following 
day. 

If the producer has an on-the-farm AI program, he 
has the latitude of inseminating his animals when he 
wishes. Table 4 used as a guide in addition to quality 
estrus detection will be helpful in the "guessing game" 
for timing of insemination. This also shows that more 
frequent observation for estrus will be to the producer's 
advantage, since it will give him some leeway in the time 
to insemination. 

Table 4. BEST TIME TO INSEMINATE BEEF 

CATTLE IN RELATION TO OBSERVED ESTRUS 

(G. Heersche, Jr., 1977) 

Best time to breed 

Hours between time cows were 
last 'observed and first seen 

in standing heat 

3 
6 
9 

12 
15 
18 

Breed this many 
hours later• 

9-17 
9-14 
9-11 
8-9 

7 
5-6 

(12) .. 
(10.5) 
(10) 
(8.5) 
(7) 

(5.5) 
•For optimum conception, breed this many hours after first seen in 
standing heat. 

••Number in parenthesis is the best time to breed. 

Some purebred breeders have been reporting increas
ed pregnancy rates by breeding estrual females twice a 
day (10 to 12 hours apart) and others are inseminating 
when first observed in standing estrus and again 12 
and/ or 24 hours later. 

The AI Technician 
The inseminator is a key link in the chain of events 

that lead to a successful Al program. If a commercial 
technician is used, he or she should be affiliateq with a 
reputable bull stud. A full time technician is usually 
more concerned about his success rate than one who 
works on a part time basis to supplement his income. It 
is important to have a good back-up inseminator in 
cases of emergencies or sickness. If the producer has 
chosen an on-the-farm approach to AI breeding, the 
person chosen to go to the training school should be 
competent and enthusiastic about this opportunity. 

It is recommended that the person who inseminates 
the herd in an on-the-farm program be the same person 
who is involved in estrus detection. Do not discourage 
youths or housewives from AI training, since many 
times they will out-perform a seasoned herdsman in this 
task. 

Inseminating Beef Cattle 
The step-by-step procedure for inseminating beef cat

tle will not be covered in the scope of this discussion, 
since it is clearly given in the AI manual of the training 
school which you attend. 

Before the breeding season, it is recommended that 
technicians (rookies and "ole pros") be given a chance 
to practice passing the inseminating pipette on cull cows 
or heifers going to market. Plan for at least one AI 
technician for every 200 beef females in your herd. 
Technician fatigue has been shown to lower pregnancy 
rates. 

The herd owner should buy semen from a reputable 
dealer and have it delivered at least a week before the 
breeding season. Stock up on breeding supplies (plastic 
gloves, pipettes, etc.) before you breed the first female. 
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Since Al pregnancy rates are not usually 100 percent on 
first service, the cattleman should order 1.5 to 2 units 
(ampules, straws, etc.) per female to be bred. Match 
respective females with your choice of bulls and order 
semen accordingly. 

The technician should always use good "cow sense" 
when handling and inseminating cattle. Keep your 
fingernails clipped so as not to injure the cow and for 
personal hygiene. Remember, lighting speed during in
semination is not as important as proper placement of 
the sperm cells. Do not handle the ovaries, since the 
largest follicle is quite fragile and may rupture at this 
time. Many of the technicians believe that 4 to 5 seconds 
of mild continuous uterine massage (postier to the cer
vix) and manual clitoral manipulation (less than 10 
seconds) following deposition of the semen enhances 
sperm transport and increases pregnancy rates. Always 
fill in the breeding records on completion of each cow. 

Technicians and cattlemen should be aware there are 
cattle diseases that are communicable to man while 
handling cattle. Brucellosis (Bang's Disease) of cattle is 
a serious crippling disease when contracted by man. 
Vibriosis infection has also been reported to occur in 
man. The technician should always wear gloves during 
insemination, handling aborted fetuses and at calving 
time to protect any small cuts present on his skin sur
face. 

Faulty Semen Handling 
One of the major problems involved with on-the-farm 

AI programs today is faulty semen handling. This sub
ject matter is often one of the first forgotten following 
an AI training school. 

Liquid nitrogen is the refrigerant used to store frozen 
semen at the desi.red temperature of -320 degrees F. If 
the liquid nitrogen evaporates and the temperature rises 
above -176 degrees F., the semen will be rendered wor
thless and must be discarded. A good rule of thumb is to 
keep at least 4 to 6 inches of liquid nitrogen in the tank 
at all times. It should be measured (metal dip stick) at 
least once a week throughout the year and filled when 
necessary. The semen storage tank should be kept ·in a 
cool location (out of direct sunlight) and under lock and 
key at all times. 

Until semen is thawed for use, it should never be ex
posed to the atmosphere for anything but the brief est in
terval. The producer should not lift canisters higher 
than the frost line in the tank. The cane or the goblet 
should be raised no higher in the neck of the tank than is 
necessary. Removing a unit of semen must be ac-

complished within a few seconds (less than eight 
seconds) and the remaining units should be immediately 
re-immersed in the liquid nitrogen. Valuable time can be 
saved if the inseminator will place a 3" x 5" card on the 
outside of the tank, indicating which bulls (in black ink) 
are in each canister in his tank. Always close the semen 
tank and wait two minutes before lifting the same 
canister. 

At the onset of each breeding season, a sample of 
each semen batch from each bull should be evaluated by 
a qualified laboratory. Several units might be lost with 
this checking procedure, but it may be far cheaper than 
that of a partial or complete loss of a calf crop. 

Semen is packaged in pipettes, ampules, and more 
commonly today, in straws. The inseminator must 
follow precisely the instructions for thawing the semen 
that are recommended by that particular supplier. 

Once the semen is thawed, it again becomes 
vulnerable to the environment. Protect the semen from 
temperature increases and decreases (cold shock). Hav
ing covered AI facilities will help keep semen from ex
posure to direct sunlight. Semen should be used as soon 
as possible after thawing. 

Summary 
This discussion by no means has covered all the facets 

to beef Al, although it should have brought out that a 
successful AI program encompasses much more than 
placing the semen . in Lhe uterus of a cow in heat. 
Knowledge of the cow's estrous cycle, knowing and be
ing able to detect estrus, good nutrition, efficient cattle 
handling, workable facilities, proper timing of in
semination, having a qualified technician, knowing how 
to handle semen and a positive attitude are essential to a 
successful program. 

Improving estrus detection is one of the best ways 
that a cattle producer can improve breeding efficiency 
without adding a great deal of expense to his cow opera
tion. Quality estrus detection requires observational 
skills, time, enthusiasm, patience and persistency of the 
degree that few busy beef producers .achieve. Likewise, 
simple dedication cannot be substituted for good 
management practices in a beef breeding program. 

The beef industry should keep in mind that dairy pro
ducers have used artificial insemination extensively dur
ing the last two decades, and the results have been a 
dramatic increase in herd average milk production. This 
same potential for increased beef production exists for 
beef producers who want to make AI work for them. 
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TABLE 1A 

NUTRIENT REQUIREMENTS FOR GROWING-FINISHING STEER CALVES AND YEARLINGS 
(DAILY NUTRIENTS PER ANIMAL) 

Wt . a ADG DMb Roughageb TP DP NEm NE 9 
TON b,c Ca p Vitamin A 

lbs. lbs. lbs. Pct. lbs. lbs. Meal Meet I lbs. lbs. lbs. Thou. IU 

300 0 5.6 100 0.48 0 .26 3.07 0 3.2 .008 .008 5 
300 1.0 7.8 70-80 0.88 0.56 3.07 1.12 4.6 .031 .024 7 
300 1.5 7.9 50-60 1.03 0.70 3.07 1.60 5.5 .042 .029 8 
300 2.0 7.8 25-30 1.14 0 .79 3.07 2.15 6.0 .053 .035 8 
300 2.5 7.7 < 15 1.23 0.90 3.07 2.76 6.5 .062 .042 8 

400 0 7.0 100 0.59 0.33 3.81 0 3.9 .011 .011 7 
400 1.0 10.9 80-90 1.19 0.66 3.81 1.38 6.1 .031 .026 9 
400 1.5 11.1 70-80 1.25 0.81 3.81 1.98 7.1 .040 .031 11 
400 2.0 9.9 30-40 1.27 0 .85 3.81 2.61 7.6 .051 .037 11 
400 2.5 9.7 < 15 1.35 0.93 3.81 3.33 8.0 .062 .045 11 

500 0 . 8.7 100 0.72 0.39 4.51 0 4.6 . .013 .013 8 
500 1.0 11.4 75-85 1.29 0.73 4.51 1.53 7.2 .031 .029 11 
500 1.5 12.7 55-65 1.34 0.85 4.51 2.32 8.3 .040 .035 13 
500 2.0 12.3 45-50 1.43 0.92 4.51 3.09 9.1 .051 .040 13 
500 2.5 12.1 < 15 1.56 1.00 4.51 4.04 9.6 .060 .044 13 

600 0 10.0 100 0.81 0.46 5.17 0 5.4 .018 .018 9 
600 1.0 12.8 65-70 1.22 0.75 5.17 1.78 7.2 .033 .029 12 
600 1.5 15.5 55-65 1.42 0.89 5.17 2.67 10.2 .040 .035 14 
600 2.0 15.6 45-55 1.63 1.03 5.17 3.54 10.7 .049 .042 15 
600 2.5 15.4 20-25 1.70 1.05 5.17 4.62 11 .4 .057 .046 15 
600 3.0d 14.4 < 15 1.7.5 1.15 5.17 5.58 12.6 .066 .051 15 

700 0 . 11 .0 100 0.92 0 .52 5.79 0 6.0 .020 .020 11 
700 1.5 16.9 55-65 1.55 0 .97 5.79 3.05 10.7 .041 .036 15 
700 2.0 18.9 45-55 1.76 1.12 6.79 3.98 12.2 .049 .042 17 
700 2.5 17.1 20-25 1.81 1.15 5.79 5.24 12.9 .055 .049 17 
700 3.0 d 16.8 < 15 1.90 1.22 5.79 6.28 14.0 .064 .051 17 

800 0 12.0 100 1.03 0.59 6.41 0 6.6 .022 .022 12 
800 2.0 17.9 45-55 1.78 1.09 6.41 4.43 13.0 .044 .040 16 
800 2.5 18.3 20-25 1.86 1.16 6.41 5.74 14.3 .051 .044 17 
800 3.0 d 18.3 < 15 1.97 1.24 6.41 6.98 16.0 .057 .049 18 

900 0 13.2 100 1.13 0 .63 7.00 0 7.3 .024 .024 13 
900 2.0 20.9 45-55 1.88 1.14 7.00 4.92 13.8 .046 .044 18 
900 2.5 19.7 20-25 1.95 1.21 7.00 6.58 15.6 .051 .046 19 
900 3.0d 19.7 < 15 2.04 1.27 7.00 7.48 17.1 .055 .049 19 

1000 0 14.2 100 1. 19 0.68 7.58 0 7.9 .026 .026 14 

1000 2.0 22.5 45-55 1.94 1.13 7.58 5.32 15.5 .044 .044 19 

1000 2.5 22.1 20-25 2.09 1.25 7.58 6.85 17.1 .051 .049 20 

1000 3.0 d 20.8 < 15 2.16 1.32 7.58 8.21 17.9 .053 .051 20 

1100 0 15.4 100 1.32 0.75 8.14 0 8.4 .029 .029 15 
1100 2.0 23.1 45-55 2.09 1.23 8.14 5.60 16.5 .042 .042 23 
1100 2.5 22.9 20-25 2.12 1.27 8.14 7.38 18.9 . 044 .044 23 . 
1100 2.9 22 .0 < 15 2.15 ·· 1.33 8.14 8.87 20.6 .048 .049 23 
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NUTRIENT REQUIREMENTS FOR GROWING-FINISHING HEIFER CALVES AND YEARLINGS 
(DAILY NUTRIENTS PER ANIMAL) 

Wt. ADG OM Roughage TP DP NEm NE ~ TON Ca p Vitamin A 
lbs. lbs. lbs. Pct. lbs. lbs . Meal Meal lbs. lbs. lbs. Thou . IU 

300 0 5.8 100 0.48 0 .28 3.06 0 3.2 .008 .008 6 
300 1.0 8.1 70-80 0.90 0 .58 3.06 1 .13 4.8 .031 .024 8 
300 1.5 3.1 50-60 1.05 0 .70 3.06 1.80 5.7 .042 .031 8 
300 2.0 8.2 25-30 1.14 0.79 3.06 2.41 6.3 .053 .037 8 
300 2.5 8.2 <15 1.30 0.93 3.06 3.21 6.6 .064 .044 8 

400 0 7.1 100 0.61 0.35 3.74 0 4.2 .011 .011 7 
400 1.0 11.4 75-85 1.12 0.71 3.74 1.38 6 .8 .029 .026 12 
400 1.5 11.6 65-75 1.25 0 .81 3.74 2.24 7.6 .031 .030 12 
400 2.0 10.6 30-40 1.30 0.85 3.74 2.99 8.1 .051 .037 12 
400 2.5 10.1 <15 1.40 0 .96 3.74 3.99 9.0 .062 .044 12 

500 0 8.4 100 0.72 0.41 4.50 0 4.7 .013 .013 9 
500 1.0 13.6 80-90 1.30 0.77 4.50 1.76 8.0 .029 .029 14 
500 1.5 13.4 60-70 1.35 0 .83 4.50 2.65 8.8 .040 .035 14 
500 2.0 12.3 35-45 1.45 0 .90 4.50 3.54 9.5 .048 .037 14 
500 2.5 12.4 <15 1.52 1.04 4.50 4.73 10.8 .055 .042 14 

600 0 9.6 100 0.81 0.46 5.16 0 5.4 .015 .015 9 
600 1.0 15.2 80-90 1.39 0.82 5.16 1.89 8.9 .031 .031 14 
600 1.5 13.6 55-65 1.41 0.85 5.16 3.08 9.7 .037 .033 15 
600 2.0 13.9 35-45 1.48 0 .94 5.16 4.05 10.7 .046 .037 15 
600 2.5 14.7 <15 1.68 1.08 5.16 5.43 12.5 .055 .045 15 

700 0 10.8 100 0.92 0.52 5.79 0 5.9 .020 .019 11 
700 1.0 17.0 80-90 1.47 0.87 5.79 2.13 9.5 .028 .028 16 
700 1.5 15.6 55-65 1.52 0.90 5.79 3.48 10.9 .035 .031 17 
700 2.0 16.0 35-45 1.58 0.99 5.79 4.55 12.1 .042 .037 17 
700 2.5 16.9 < 15 1.78 1.10 5.79 5.96 13.8 .051 .044 17 

800 0 12.0 100 1.03 0 .57 6.40 0 6.6 .022 .022 12 
800 1.0 18.4 75-85 1.61 0.91 6.40 2.35 11 .1 .033 .033 18 
800 1.5 17.9 55-65 1.63 0 .92 6.40 3.77 12.2 .033 .033 18 
800 2.0 18.0 25-35 1.69 1.01 6.40 5.04 13.4 .037 .037 18 
800 2.5 18.4 < 15 1.80 1.12 6.40 6.69 15.4 .044 .040 18 

900 0 13.2 ·100 1.12 0.63 6.99 0 7.4 .024 .024 13 
900 1.0 18.5 70-80 1.57 0 .92 6.99 2.57 11 .8 .033 .033 18 
900 1.5 18.9 50-60 1.74 0 .99 6.99 4.09 13.3 .035 .035 19 
900 2.0 18.6 20-25 1.76 1.04 6.99 5.54 14.1 .037 .037 19 
900 2.4 18.4 < 15 1.81 1.09 6.99 6.99 16.1 .042 .040 19 

1000 0 14.2 100 1.21 0 .68 7.57 0 7.9 .026 .026 14 
1000 1.0 20.0 70-80 1. 71 0 .98 7.57 2.77 12.6 .035 .035 19 
1000 1.5 20.1 55-65 1.79 1.03 7.57 4.36 14.2 .037 .037 20 
1000 2.0 19.5 25-35 1.83 1.06 7.57 5.98 15.7 .035 .035 20 
1000 2.2 18.7 < 15 1.83 1.06 7.57 6.75 16.3 .042 .042 20 

2000.3 



REFERENCES - TABLE 1A 

a) Average weight for a feeding period . 

b) Dry matter consumption, ME and TON allowances are based on NE requirements and the general 
types of diet indicated in the roughage column. Most roughages will contain .86 to 1 M cal of ME / lb 
dry matter and 90-100% concentrate diets are expected to contain 1.4-1.5 Meal of ME / lb. 

c) TON was calculated by assuming 1.64 Meal of ME/ lb of TON . 

d) Most steers or heifers of the weight indicated. and not exhibiting compensatory growth . w ill fail to 
sustain the energy intake necessary to maintain this rate of gain for an extended period . 

TABLE 18 

NUTRIENT REQUIREMENTS FOR PREGNANT YEARLING HEIFERS-LAST THIRD OF PREGNANCY 
(DAILY NUTRIENTS PER ANIMAL) 

Wt.a ADG DMb Roughage b TP DP NE m NEg TDNb.c Ca p Vitamin A 

lbs. lbs. lbs. Pct. lbs. lbs . Meal Meal lbs. lbs. lbs. Thou. IU 

700 1.0 15.6 100 1.37 .79 5.79 .84 8.1 .035 .035 20 
700 1.5 19.6 100 1.75 1.00 5.79 1.86 10.8 .044 .044 23 
700 1.8 21.1 85-100 1.91 1.10 5.79 2.43 12.2 .049 .043 27 

800 1.0 16.6 100 1.46 .84 6.41 .91 8 .5 .036 .036 21 
800 1.5 21.5 100 1.88 1.08 6.41 2.06 11 .6 .045 .045 26 
800 1.8 23.4 85-100 2.04 1.17 6.41 2.70 13.2 .049 .048 30 

900 1.0 18.2 100 1.58 .91 7.0 .98 9.3 .038 .038 24 
900 1.5 23.4 100 2.05 1.18 7.0 2.25 12.5 ' .049 .049 33 
900 1.8 25.8 85-100 2.24 1.29 7.0 2.94 14.2 .049 .049 33 

NUTRIENT REQUIREMENTS FOR DRY PREGNANT MATURE COWS-MIDDLE THIRD OF PREGNANCY 
(DAILY NUTRIENTS PER ANIMAL) 

Wt. ADG OM Roughaged TP DP NEm NE 9 TON Ca 
p Vitamin A 

lbs. lbs. lbs. Pct. lbs. lbs. Meal Meal lbs. lbs. lbs. Thou. IU 

800 12.5 100 0.73 0.34 6.4 6.8 .023 .023 17 

900 13.6 100 0.79 0.37 7.0 7.4 .025 .025 18 

1000 14.8 100 0.87 0.40 7.6 8.0 .027 .027 19 

1100 15.9 100 0.94 0.44 8.1 8.6 .029 .029 21 

1200 17.0 100 0.99 0.47 8.7 9.1 .030 .030 22 

1300 18.0 100 1.06 0.51 9.2 9.6 .032 .032 23 

1400 19.1 100 1.13 0.54 9.8 10.2 .034 .034 25 
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NUTRIENT REQUIREMENTS FOR DRY PREGNANT MATURE COWS-LAST THIRD OF PREGNANCY 
{DAILY NUTRIENTS PER ANinriAL) 

Wt. ADG OM Roughage 0 

lbs. lbs . lbs . Pct. 

800 14.3 100 

900 .9 15.5 100 

1000 .9 16.7 100 

1100 .9 17.9 100 

1200 .9 19 .2 100 

1300 .9 20.5 100 

1400 .9 21.9 100 

TP DP NEm NE, 
lbs. lbs. Meal Meal 

0 .94 0.43 8.0 

1.08 0.46 8.6 

1.10 0.50 9 .2 

1.12 0.53 9.7 

1.18 0 .56 9.9 

1.24 0 .59 10.1 

1.30 0 .63 10.3 

TD~ 

lbs. 

8 .2 

8.8 

9.4 

10.0 

10.6 

11.2 

11 . 7 

Ca 

lbs. 

.028 

.030 

.032 

.034 

.036 

.038 

.040 

p 

lbs . 

. 028 

.030 

.032 

.034 

.036 

.038 

.040 

Vitamin A 

Thou. tu 

21 

22 

23 

25 

26 

27 

29 

COWS NURSING CALVES-AVERAGE MILKING ABILITYe-FIRST 3 TO 4 MONTHS POSTPARTUM 
(DAILY NUTRIENTS PER ANIMAL) 

Wt. ADG OM Roughage TP DP NEm NE, 
lbs. lbs. lbs. Pct. lbs. lbs. Meal Meal 

800 18.4 100 1.69 0 .99 9.4 

900 19.4 100 1.78 1.05 9.9 

1000 20.5 100 1.88 1 .11 10.5 

1100 21 .6 100 1.98 1 .17 11 .1 

1200 22.7 100 2.08 1.23 11 .6 

1300 23.8 100 2.18 1.29 12.1 

1400 24.9 100 2.29 1.35 12.7 

TON 

lbs. 

9.9 

10.5 

11.1 

11.7 

12.3 

12.9 

13.5 

Ca 

lbs. 

.054 

.055 

.058 

.060 

.062 

.062 

.063 

p 

lbs. 

.054 

.056 

.058 

.060 

.062 

.062 

.063 

Vitamin A 

Thou. IU 

34 

36 

37 

39 

41 

43 

44 

COWS NURSING CALVES-SUPERIOR MILKING ABILITY1-FIRST 3 TO 4 MONTHS POSTPARTUM 
(DAILY NUTRIENTS PER ANIMAL) 

Wt. AOG OM Roughage 

lbs. lbs. lbs. Pct. 

800 22.8 1 OO' 

900 23.8 100 

1000 24.9 100 

1100 26.0 100 

1200 27.0 100 

1300 28 .1 100 

1400 29 .2 100 

TP DP NEm NE, TON 
lbs. lbs. Meal Meal lbs. 

2.48 

2.60 

2.72 

2.84 

2.95 

3.06 

3 .18 

1.45 

1.52 

1.59 

1.67 

1.74 

1.81 

1.88 

2000.5 

12.5 13.0 

13.0 13.6 

13.6 14.2 

14.2 14.8 

14.8 15.4 

15.4 16.0 

16.0 16.6 

Ca 

lbs. 

.097 

.098 

.099 

.100 

.101 

.101 

.101 

p Vitamin A 

lbs. Thou. IU 

.087 42 

.089 44 

.091 45 

.093 47 

.095 49 

.095 50 

.095 52 



NUTRIENT REQUIREMENTS FOR BULLS, GROWTH AND MAINTENANCE-MODERATE ACTIVITY 
(DAILY NUTRIENTS PER ANIMAL) 

Wt. ADG OM Roughage TP DP NEm NE, TON Ca p Vitamin A 

lbs. lbs. lbs. Pct. lbs. lbs. Meal Meal lbs. lbs. lbs. Thou. IU 

700 2.2 20.5 70-75 2.09 1.29 5.6 3.8 13.2 .064 .053 

900 2.0 24.7 70-75 2.33 1.39 6.9 4.1 15.8 .052 .051 

1100 1.5 26.9 80-85 2.36 1.36 8.5 3.7 16.5 .048 .048 

1300 1.1 26.2 80-85 2.29 1.32 9.7 3.0 15.9 .047 .047 

1500 0.7 27.9 90-100 2.35 1.33 10.8 2.0 15.2 .050 .050 

1700 24.6 100 1.90 1.07 11.9 0 12.3 .040 .040 

2000 25 .2 100 2.15 1.22 13.4 0 13.9 .046 .046 

2200 27.3 100 2.32 1.32 14.4 0 15.2 .049 .049 

REFERENCES - TABLE 1 B 

a) Average weight for a feeding period. 

b) Dry matter consumption, TON requirements are based on the general type of diet indicated in the 
roughage column. 

c) Approximately .65 to 1 lb. of weight gain/day over the last third of pregnancy is accounted for by 
the products of conception. These nutrients and energy requirements include the quantities esti
mated as necessary for conceptus development. 

d) Average quality roughage containing about .86-.91 Meal ME/lb dry matter. 

e) 1Oto12 lbs. of milk/day. Nutrients and energy for maintenance of the cow and for milk production 
are included in these requirements. 

f) 20 to 24 lbs. of milk/day. Nutrients and energy for maintenance of the cow and for milk production 
are included in these requirements. 

g) Good quality roughage containing at least .91 Meal ME/lb dry matter. 
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TABLE 2A 

NUTRIENT REQUIREMENTS FOR GROWING-FINISHING STEER CALVES AND YEARLINGS 

(NUTRIENT CONCENTRATION IN DIET DM) 

Wt. b ADGC DMi: Roughage c TP DP NE~ NE' 
l 

TDNd,t Ca p 

lbs. lbs. lbs. Pct. Pct. Pct. Meal-lb Meal-lb Pct. Pct. Pct. 

300 0 5.6 100 8.6 4.7 .53 0 57 .14 .14 
300 1.0 7.8 70-80 11.3 7.2 .60 .42 60 .39 .31 
300 1.5 7.9 50-60 13.0 8.9 .71 .45 70 .53 .37 
300 2.0 7.8 25-30 14.6 10.0 .82 .54 77 .68 .45 
300 2.5 7.7 <15 16.0 11. 7 .94 .62 84 .81 .55 

400 0 7.0 100 8.3 4.6 .53 0 55 .15 .15 
400 1.0 10.9 80-90 10.9 6.1 .56 .34 56 .28 .24 
400 1.5 11.1 70-80 11.3 7.3 .60 .42 64 .36 .28 
400 2.0 9.9 30-40 12.8 8.6 .80 .51 77 .52 .37 
400 2.5 9.7 <15 13.9 9.6 .94 .59 83 .64 .46 

500 0 8.7 100 8.3 4.5 .53 0 53 .15 .15 
500 1.0 11.4 75-85 11.3 6.4 .56 .46 63 .27 .25 
500 1.5 12.7 55-65 10.6 6.7 .74 .39 65 .31 .28 
500 2.0 12.3 45-50 11.6 7.5 .79 .50 74 .41 .33 
500 2.5 12.1 <5 12.9 8.3 .84 .55 79 .49 .36 

600 0 10.0 100 8.1 4.6 .53 0 54 .18 .18 
600 1.0 12.8 65-70 9.5 5.9 .60 .42 56 .26 .23 
600 1.5 15.5 55-65 9.2 5.7 .71 .32 66 .26 .23 
600 2.0 15.6 45-50 10.5 6.6 .74 .41 69 .31 .27 
600 2.5 15.4 20-25 11.0 6.7 .82 .51 73 .37 .30 
600 3.0° 14.4 <15 12.2 8.0 .94 .62 86 .46 .35 

700 0 11.0 100 8.4 4.7 .53 0 55 .18 .17 
700 1.5 16.9 55-65 9.2 5.7 .71 .35 63 .24 .21 
700 2.0 18.9 50-60 9.3 5.9 .71 .37 65 .26 .22 
700 2.5 17.1 20-25 10.6 6.7 .82 .52 75 .32 .28 
700 3.0° 16.8 <15 11.3 7.3 .94 .59 83 .38 .30 

800 0 12.0 100 8.6 4.9 .53 0 55 .18 .18 
800 2.0 17.9 45-55 9.9 6.1 .74 .48 70 .27 .24 
800 2.5 18.3 20-25 10.2 6.3 .82 .54 78 .28 .24 
800 3.0° 18.2 <15 10.8 6.8 .96 .60 86 .31 .27 

900 0 13.2 100 8.6 4.8 .53 0 55 .18 .18 
900 2.0 20.9 45-55 9.2 5.5 .74 .43 71 .22 .21 
900 2.5 19.7 20-25 9.9 6.4 .82 .59 79 .26 .23 
900 3.0° 19.7 <15 10.4 6.4 .98 .62 86 .28 .25 

1000 0 14.2 100 8.4 4.8 .53 0 55 .18 .18 
1000 2.0 22.5 45-55 8.6 5.0 .74 .52 69 .20 .20 
1000 2.5 22.1 20-25 9.4 5.7 .82 .53 80 .23 .22 
1000 3.0° 20.8 <15 10.4 6.3 .98 .62 86 .25 .25 

1100 0 15.4 100 8.6 4.9 .53 0 55 .19 .19 
1100 2.0 23.1 45-55 9.0 5.3 .74 .46 72 .18 .18 
1100 2.5 22.9 20-25 9.3 5.6 .82 .56 83 .20 .20 
1100 2.9d 22.0 <15 9.7 6.0 .98 .62 86 .22 .22 
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NUTRIENT REQUIREMENTS FOR GROWING-FINISHING HEIFER CALVES AND YEARLINGS 
(NUTRIENT CONCENTRATION IN DIET OM) 

Wt.b ADG DM C Roughage TP DP NE~ NE 1 
& 

TDNd.1 Ca p 

lbs. lbs. lbs. Pct. Pct. Pct. Meal-lb Meal-lb Pct. Pct. Pct. 

300 0 5.8 100 8.3 4.8 .53 0 55 .14 .14 
300 1.0 8.1 70-80 11.1 7.2 .60 .37 59 .38 .29 
300 1.5 8.1 50-60 13.0 8.6 . 71 .47 70 .52 .38 
300 2.0 8.2 25-30 13.9 9.6 .82 .54 77 .65 .45 
300 2.5 8.2 < 15 15.9 11 .3 .94 .62 81 .78 .54 

400 0 7.1 100 8.6 4.9 .53 0 59 .15 .15 
400 1.0 11 .4 75-85 9.8 6.2 .57 .29 60 .25 .22 
400 1.5 11.6 65-75 10.7 7.0 .67 .37 66 .27 .26 
400 2.0 10.6 30-40 12.3 8.0 .80 .50 76 .48 .35 
400 2.5 10.1 <15 13.9 9.5 .94 .62 86 .61 .44 

500 0 8.4 100 8.6 4.9 .53 0 56 .15 .15 
500 1.0 13.6 80-90 9.6 5.7 .56 .31 59 .21 .21 
500 1.5 13.4 60-70 10.1 6.2 .69 ,38 66 .30 .26 
500 2.0 12.3 35-45 11.8 7.3 .80 .53 77 .39 .30 
500 2.5 12.4 <15 12.3 8.4 .94 .62 86 .44 .34 

600 0 9.6 100 8.4 4.8 .53 0 56 .16 .16 
600 1.0 15.2 80-90 9.1 5.4 .56 .32 59 .20 .20 
600 1.5 13.6 55-65 10.4 6.3 .74 .47 71 .27 .24 
600 2.0 13.9 35-45 10.6 6.8 .82 .53 77 .33 .27 
600 2.5 14.7 <15 11.4 7.3 .94 .59 85 .37 .31 

700 0 10.8 100 8.5 4.8 .53 0 55 .18 .18 
700 1.0 17.0 80-90 8.6 5.1 .60 .29 56 .16 .16 
700 1.5 15.6 55-65 9.7 5.8 .73 .45 70 .22 .24 
700 2.0 16.0 35-45 9.9 6.1 .81 .51 76 .26 .23 
700 2.5e 16.9 <15 10.5 6.5 .94 .55 82 .30 .26 

800 0 12.0 100 8.6 4.8 .53 0 55 .18 .18 
800 1.0 18.4 75-85 8.8 4.9 .60 .31 60 .18 .18 
800 1.5 17.9 55-65 9.1 5.1 . 71 .42 68 .18 .18 
800 2.0 18.0 25.35 9.4 5.6 .80 .51 74 .21 .21 
800 2.5e 18.4 < 15 9.8 6.1 .94 .58 84 .24 .22 

900 0 13.2 100 8.5 4.8 .53 0 56 .18 .18 
900 1.0 18.5 70-80 8.5 5.0 .60 .38 64 .18 .18 
900 1.5 18.9 50-60 9.2 5.3 . 71 .45 70 .19 .19 
900 2.0 18.6 20-25 9.5 5.6 .86 .53 76 .20 .20 

900 2.4 e 18.4 < 15 9.8 5.9 .94 .62 86 .23 .22 

1000 0 14.2 100 8.5 4.8 .53 0 56 .18 .18 
1000 1.0 20.0 70-80 8.6 4.9 .60 .37 63 .18 .18 
1000 1.5 20.1 55-65 8.9 5.1 .72 .45 71 .18 .18 
1000 2.0 19.5 25-35 9.4 5.4 .86 .56 81 .18 .18 
1000 2.5 e 18.7 < 15 9.8 5.7 .94 .62 86 .22 .22 
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REFERENCES - TABLE 2A 

a) The concentration of vitamin A in all diets for finishing heifers is 1000 IU/lb of dry diet. 

b) Average weight for a feeding period . 

c) Dry matter consumption . ME and TON allowances are based on NE requirements and the general 
type of diet indicated in the roughage column. Most roughages will contain .86 to 1 Meal of ME/lb 
dry matter and 90-100% concentrate diets are expected to have 1.4 to 1.5 Meal of ME/lb. 

d) TON was calculated by assuming 1.64 Meal/lb TON . 

e) Most heifers of the weight indicated. and not exhibiting compensatory growth, will fail to sustain 
the energy intake necessary to maintain this rate of gain for an extended period. 

f) Due to conversion and rounding variation. the figures in these columns may not be in exact agree-
ment with a_ similar energy concentratiom figure calculated from the data of Table 1A. 

TABLE 28 

NUTRIENT REQUIREMENTS FOR PREGNANT YEARLING HEIFERS-LAST THIRD OF PREGNANCY 
(NUTRIENT CONCENTRATION IN DIET DM) 

Wt. b ADG DMC Roughage c TP DP NEi 
m 

NEi g 
TON i Ca p 

lbs. lbs. lbs. Pct. Pct. Pct. Meal-lb Meal-lb Pct. Pct. Pct. 

700 1.0d 15.6 100 e 8.8 5.1 .49 .17 52 .23 .23 
700 1.5 19.6 100 8.8 5.1 .49 .17 52 .21 .21 
700 1.8 21 .1 85-100 9.0 5.3 .56 .27 58 .21 .21 

800 1.0d 16.6 100 8.7 5.0 .49 .17 52 .22 .22 
800 1.5 21.5 100 8.7 5.0 .49 .17 52 .20 .20 
800 1.8 23.4 85-100 8.7 5.0 .54 .23 56 .20 .20 

900 1.0d 18.2 100 8.7 5.0 .49 .17 52 .21 .21 
900 1.5 23.4 100 8.7 5.0 .49 .17 52 .20 .20 
900 1.8 25.8 85-100 8.7 5.0 .53 .23 55 .19 .19 

NUTRIENT REQUIREMENTS FOR DRY PREGNANT MATURE COWS-MIDDLE THIRD OF PREGNANCY 
(NUTRIENT CONCENTRATION IN DIET DM) 

Wt. ADG OM Roughage TP DP NEm NE 9 TON Ca p 

lbs. lbs. lbs. Pct. Pct. Pct. Meal-lb Meal-lb Pct. Pct. Pct. 

800 12.5 100e 5.9 2.8 .49 52 .18 .18 

900 13.6 100 5.9 2.8 .49 52 .18 .18 

1000 14.8 100 5.9 2.8 .49 52 .18 .18 

1100 15.9 100 5.9 2.8 .49 52 .18 .18 

1200 17.0 100 5.9 2.8 .49 52 .18 .18 

1300 18.0 100 5.9 2.8 .49 52 .18 .18 

1400 19.1 100 5.9 2.8 .49 52 .18 .18 
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NUTRIENT REQUIREMENTS FOR DRY PREGNANT MATURE COWS-LAST THIRD OF PREGNANCY 
(NUTRIENT CONCENTRATION IN DIET DM) 

Wt. 

lbs. 

800 

900 

1000 

1100 

1200 

1300 

1400 

Wt. 

lbs. 

800 

900 

1000 

1100 

1200 

1300 

1400 

Wt. 

lbs. 

800 

900 

1000 

1100 

1200 

1300 

1400 

ADG 
lbs. 

. 9~ · 

.9 

.9 

.9 

.9 

.9 

.9 

OM Roughage 

lbs. Pct. 

14.3 

15.5 100 

16.7 100 

17.9 100 

19.2 100 

20.5 100 

21 .9 100 

TP 
Pct. 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

5.9 

DP NEm NE 9 TON 
Pct. Meal-lb Mca I-lb Pct. 

2.8 .49 52 

2.8 .49 52 

2.8 .49 52 

2.8 .49 52 

2.8 .49 52 

2.8 .49 52 

2.8 .49 52 

Ca 

Pct. 

.18 

.18 

.18 

.18 

.18 

.18 

.18 

p 

Pct. 

.18 

.18 

.18 

.18 

.18 

.18 

.18 

NUTRIENT REQUIREMENTS FOR COWS NURSING CALVES-AVERAGE MILKING ABILITYf 
FIRST 3 TO 4 MONTHS POSTPARTUM (NUTRIENT CONCENTRATION IN DIET DM) 

ADG 
lbs. 

OM Roughage 

lbs. Pct. 

18.4 

19.4 100 

20.5 100 

21.6 100 

22.7 100 

23.8 100 

24.9 100 

TP 
Pct. 

9.2 

9.2 

9.2 

9.2 

9.2 

9.2 

9.2 

DP NEm NE& TON 
Pct. Meal-lb Meal-lb Pct. 

5.4 .49 52 

5.4 .49 52 

5.4 .49 52 

5.4 .49 52 

5.4 .49 52 

5.4 .49 52 

5.4 .49 52 

Ca 

Pct. 

.29 

.28 

.28 

.28 

.27 

.25 

.25 

p 

_ Pct. 

.29 

.28 

.28 

.28 

.27 

.25 

.25 

NUTRIENT REQUIREMENTS FOR COWS NURSING CALVES-SUPERIOR MILKING ABILITY 9 

FIRST 3 TO 4 MONTHS POSTPARTUM (NUTRIENT CONCENTRATION IN DIET OM) 

ADG 
lbs. 

OM Roughage 

lbs. Pct. 

22.8 

23.8 

24.9 

26.0 

27.0 

28.1 

29.2 

100 

100 

100 

100 

100 

100 

TP 
Pct. 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

DP NEm NEg TON 
Pct. Meal-lb Meal-lb Pct. 

6.4 

6.4 

6.4 

6.4 

6.4 

6.4 

6.4 

.53 

.53 

.53 

.53 

.53 

.53 

.53 
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.55 

.55 

.55 

.55 

.55 

.55 

.55 

Ca 

Pct. 

.44 

.42 

.40 

.39 

.37 

.36 

.35 

p 

Pct. 

.39 

.38 

.37 

.36 

.35 

.34 

.33 



NUTRIENT REQUIREMENTS FOR BULLS, GROWTH AND MAINTENANCE-MODERATE ACTIVITY 
(NUTRIENT CONCENTRATION IN DIET OM) 

Wt. ADG OM Roughage TP DP NEm NE 1 TON Ca p Vitamin A 
lbs. lbs. lbs. Pct. Pct. Pct. Meal-lb Meal-lb Pct. Pct. Pct. Thou. IU 

700 2.2 20.5 70-75 10.2 6.3 .64 .32 64 .31 .26 

900 2.0 24.7 70-75 9.4 5.6 .64 .30 64 .21 .21 

1100 1.5 26.9 80-85 8.8 5.1 .60 .30 61 .18 .18 

1300 1.1 26.2 80-85 8.5 5.1 .60 .30 61 .18 .18 

1500 0.7 27.9 90-100h 8.5 4.8 .53 .26 55 .18 .18 

1700 24.6 100h 8.5 4.8 .53 0 55 .18 .18 

2000 25.2 100h 8.5 4.8 .53 0 55 .18 .18 

2200 27.3 100 h 8.5 4.8 .53 0 55 .18 .18 

REFERENCES - TABLE 28 

a) The concentration of vitamin A in all diets for pregnant heifers and cows is 1273 IU/lb dry diet; 
for lactating cows and breeding bulls. 1773 IU/lb. 

b) Average weight for a feeding period. 

c) Dry matter consumption, ME and TON requirements are based on the general type of diet indicated 
in the roughage column. 

d) Approximately .66 to 1.1 lb of weight gain/day over the last third of pregnancy is accounted for by 
the products of conception. 

e) Average quality roughage containing about .86 to .91 Meal ME/lb dry matter. 

f) 10 to 12 lb of milk/day. 

g) 20 to 24 lb of milk/day. 

h) Good quality roughage containing .91 Meal Me/lb. dry matter. 

i) Due to conversion and rounding variation, the figures in these columns may not be in exact agree
ment with a similar figure calculated from the data in Table 18. 
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Body 
Wt. 
(lb) 

- COOPERATIVE EXTENSION SERVICE - SOUTHERN STATES 

EXTENSION DIVISION 
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY · 

SOUTHERN REGIONAL 

BEEF COW-CALF HANDBOOK 
SR-2000 

NUTRIENT REQUIREMENTS OF BEEF CATTLE 
Curt is W. Absher 

Ex tension Beef Cattle Specialist 
University of Kentucky 

from Fourth Revised Edition , National Research Council, 1970 
(Converted from metric system and to even 100 lbs. of body 
weight by Pfander, Ross & Sewell, University of Missouri) 

Table 1: Daily Nutrients Per Animal 

Avg. Digest- Vitamin 
Daily Dry Total ible A 
Gain Matter Protein Protein TDNb Ca p (1,000 
(lb) (lb/heada) (lb) (lb) (lb) (lb) (lb) IU) 

Finishing Steer Calves 
300 1.9 6.8 0.89 0.59 5.3 .045 .032 6.9 
400 2.1 9.8 1.21 0.81 7.3 .049 .036 9.8 
500 2.3 12.3 1.50 1.00 9.1 .053 .039 12.3 
600 2.4 14.4 1.76 1.17 10.7 .055 .041 14.5 
700 2.4 16.3 1.96 1.30 12.2 .057 .042 16.5 
800 2.4 18.0 2.07 1.34 13.4 .056 .043 18.2 
900 2.4 19.6 2.18 1.39 14.5 .054 .044 19.8 

1000 2.3 20.8 2.30 1.49 15.3 .045 .046 20.9 

Finishing Heifer Calves 
300 1.7 6.8 0.89 0.59 5.3 .038 .028 6.9 
400 1.9 9.8 1.21 0.81 7.3 .044 .032 9.8 
500 2.0 12.4 1.51 1.01 9.2 .047 .035 12.4 
600 2.1 14.7 1.79 1.19 10.9 .050 .038 14.8 
700 2.2 16.6 1.99 1.31 12.3 .051 .040 16.8 
800 2.1 18.0 2.07 1.34 13.3 .051 .041 18.2 
900 2.1 19.4 2.15 1.38 14.3 .051 .042 19.7 

Finishing Yearling Steers 
500 2.9 14.7 1.63 1.04 10.6 .064 .043 14.9 
600 2.9 17.0 1.88 1.20 12.3 .064 .045 17.1 
700 2.9 19.1 2.11 1.35 13.8 .064 .047 19.2 
800 2.9 21 .1 2.33 1.50 15.2 .063 .049 21 .2 
900 2.9 22.9 2.54 1.63 16.5 .062 .051 23 0 

1000 2.8 24.1 2.68 1.72 17.4 .059 .054 24.3 
1100 2.7 25.3 2.82 1.81 18.3 .057 .057 25.6 

Finishing Yearling Heifers 
500 2.7 15.7 1.74 1.12 11.4 .060 .044 15.7 
600 2.7 17.7 1.96 1.26 12.8 .060 .044 17.9 
700 2.7 19.8 2.18 1.40 14.3 .061 .046 20.0 
800 2.7 21 .9 2.42 1..55 15.8 .064 .050 22.1 
900 2.6 23.7 2.63 1.69 17.1 .064 .053 23.9 

1000 2.4 24.3 2.70 1.72 17.5 .052 .053 24.4 
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Table 1. (Continued) 

Avg. Digest- Vitamin 
Body Daily Dry Total Ible A 
Wt. Gain Matter Protein Prote!n TDNb Ca p (1,000 
(lb) (lb) (lb/head 31) (lb) (lb) (lb) (lb) (lb) IU) 

Finishing Two-Year-Old Steers 
700 3.1 21.3 2.26 1.51 15.1 .066 .052 21.2 
800 3.1 23.3 2.57 1.65 16.5 .066 .054 23.4 
900 3.1 25.3 2.80 1.77 17.9 .066 .056 25.6 

1000 3.1 27.4 3.04 1.83 19.4 .066 .061 27.7 
1100 3.1 29.5 3.28 1.89 20.9 .066 .066 29.8 
1200 2.9 30.1 3.34 2.13 21.3 .066 .066 30.3 

Growing Steers 
300 0.00 5.6 0.43 0.22 3.1 .011 .011 5.6 

0.55 6.0 0.68 0.46 4.0 .018 .014 5.9 
1.10 6.0 0.77 0.51 4.6 .025 .022 5.9 
1.65 5.9 0.87 0.60 4.9 .038 .029 5.8 

400 0.00 6.8 0.53 0.28 3.9 .012 .012 6.9 
0.55 8.8 0.90 0.56 5.2 .018 .017 8.8 
1.10 9.4 1.07 0.70 6.2 .028 .022 9.4 
1.65 9.5 1.13 0.73 6.9 .039 .030 9.6 

500 0.00 8.0 0.62 0.34 4.6 .014 .014 8.1 
0.55 10.9 1.04 0.63 6.3 .020 .020 11.0 
1.10 12.5 1.33 0.84 7.6 .030 .024 t2.6 
1.65 12.8 1.43 0.92 8.6 .040 .032 13.0 

600 0.00 9.2 0.71 0.39 5.3 .017 .017 9.3 
0.55 12.5 1.13 0.68 7.2 .022 .022 12.6 
1.10 15.3 1.56 0.97 8.9 .030 .029 15.6 
1.65 15.8 1.76 1.13 10.1 .039 .032 16.0 

700 0.00 10.4 0.81 0.44 6.0 .019 .019 10.4 
0.55 14.1 1.23 0.72 8.1 .025 .025 14.2 
1.10 17.8 1.74 1.05 10.1 .032 .032 18.1 
1.65 18.4 1.96 1.24 11.5 .038 .034 18.5 

800 0.00 11.5 0.90 0.49 6.6 .021 .021 11.5 
0.55 15.7 1.33 0.75 9.0 .028 .028 15.9 
1.10 19.7 1.83 1.08 11.2 .035 .035 20.0 
1.65 20.3 1.95 1.17 12.8 .039 .037 20.4 

900 0.00 12.6 0.99 0.54 7.2 .022 .022 12.6 
0.55 17.3 1.43 0.77 9.9 .032 .032 17.5 
1.10 21.7 1.92 1.10 12.3 .039 .039 21.9 
1.65 22.2 1.94 1.11 14.1 .040 .041 22.3 

Growing Heifers 
300 0.00 5.6 0.43 0.22 3.1 .011 .011 5.6 

0.55 6.2 0.73 0.48 4.0 .018 .014 6.1 
1.10 5.9 0.76 0.51 4.5 .025 .022 6.1 
1.65 6.0 0.87 0.61 5.1 .038 .029 6.1 

400 0.00 6.8 0.53 0.28 3.9 .012 .012 6.9 
0.55 9.0 0.93 0.58 5.2 .018 .017 9.0 
1.10 9.5 1.09 0.71 6.3 .028 .022 9.7 
1.65 10.2 1.19 0.77 7.3 .039 .030 10.3 
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Table 1. (Continued) 

Avg. Digest- Vitamin 
Body Daily Dry: Total Ible A 
Wt. Gain Matter Protein Protein TDNb Ca p (1 ,000 
(lb) (lb) (lb/heada) (lb) (lb) (lb) (lb) (lb) IU) 

Growing Heifers (Continued) 

500 0.00 8.0 0.62 0.34 4.6 .014 .014 8.1 
0.55 11.1 1.06 0.64 6.3 .020 .020 11.2 
1.10 12.9 1.39 0.87 7.9 .030 .025 13.1 
1.65 13.8 1.53 0.97 9.2 .040 .033 13.9 

600 0.00 9.2 0.71 0.39 5.3 .017 .017 9.3 
0.55 12.7 1.15 0.69 7.2 .022 .022 12.8 
1.10 16.1 1.65 1.01 9.4 .039 .030 16.3 
1.65 17.0 1.88 1.20 10.9 .039 .032 17.1 

700 0.00 10.4 0.81 0.44 6.0 .019 .019 10.4 
0.55 14.3 1.25 0.72 8.1 .025 .025 14.4 
1.10 18.9 1.85 1.11 10.8 .034 .034 19.0 
1.65 19.7 2.05 1.32 12.4 .039 .035 19.8 

800 0.00 11.5 0.90 0.49 6.6 .021 .021 11 .5 
0.55 15.8 1.34 0.75 9.0 .028 .028 15.9 
1.10 20.9 1.94 1.14 11.9 .037 .037 21 .0 
1.65 21.7 2.08 1.26 13.7 .041 .039 21.9 

900 0.00 12.6 0.99 0.54 7.2 .022 .022 12.6 
0.55 17.3 1.43 0.77 9.9 .032 .032 17.5 
1.10 22.9 2.03 1.18 13.0 .041 .041 23.0 
1.65 23.7 2.07 1.20 15.0 .042 .043 24.0 

Dry Pregnant Mature Cows 
700 11.9 0.69 0.32 5.6 .019 .019 13.0 
800 13.1 0.77 0.36 6.4 .021 .021 14.4 
900 14.3 0.85 0.40 7.1 .023 .023 15.7 

1000 15.1 0.87 0.42 7.6 .026 .026 16.9 
1100 16.7 0.97 0.46 8.4 .026 .026 18.2 
1200 17.5 1.03 0.49 8.8 .026 .026 19.4 
1300 18.7 1.09 0.52 9.3 .028 .028 20.5 
1400 19.9 1.14 0.56 9.9 .031 .031 21.7 

Cows Nursing Calves, First 3-4 Months Postpartum 
700 18.0 1.64 0.95 10.2 .054 .043 31.4 
800 19.4 1.78 1.03 11.0 .056 .045 3~ . 9 
900 20.8 1.92 1.12 11 .9 .058 .047 36.6 

1000 21 .9 1.99 1.18 12.4 .062 .049 38.7 
1100 23.1 2.14 1.26 13.2 .062 .051 41 .0 
1200 24.3 2.28 1.34 14.0 .062 .053 43.2 

Bulls, Growth and Maintenance [Moderate Activity) 
600 2.3 18.4 2.60 1.81 11.8 .053 .040 32.7 
700 2.2 19.7 2.72 1.87 12.7 .050 .040 34.9 
800 2.1 21.0 2.83 1.93 13.6 .045 .040 37.0 
900 1.9 22.4 2.98 2.01 14.4 .042 .040 39.4 

1000 1.7 24.4 3.25 2.19 15.0 .044 .043 43.0 
1100 1.5 26.4 3.52 2.38 15.3 .046 .046 46.5 
1200 1.4 26.1 3.45 2.24 15.5 .046 .046 46.0 
1300 1.2 25.7 3.17 2.10 15.3 .046 .046 45.4 
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Table 1. (Continued) 

Avg. Digest- Vitamin 
Body Daily Dry Total ible A b 
Wt. Gain Matter Protein Protein TON Ca p (1,000 

a 
(lb) (lb) (lb/head ) (lb) (lb) (lb) (lb) (lb) IU) 

Bulls, Growth and Maintenance (Moderate Activity) (Continued) 

1400 1.0 26.1 3.12 2.04 15.4 .048 .048 46.7 
1500 0.8 26.7 3.11 2.00 15.7 .050 .050 48.6 
1600 0.5 25.7 2.87 1.81 14.8 .048 .048 46.6 
1700 0.2 23.3 2.45 1.51 13.4 .043 .043 41 .7 
1800 0.0 22.1 2.21 1.34 12.5 .040 .040 39.0 
1900 0.0 22.9 2.29 1.39 13.0 .041 .041 40.4 
2000 0.0 23.7 2.37 1.44 13.5 .042 .042 41.8 
a 

Feed intake was calculated from the NE requirements and average NE values for the kind of ration being fed. 

b Total digestible nutrient requirements for growing and finishing cattle were calculated from NEm and NE gain requirements 
for weights and gains. 

Table 2: Nutrient Concentration of the Rations 

% of Ration Dry Matter 

Avg. Digest- Vitamin 
Body Dally Dry Total Ible A 
Wt. Gain Matter Protein Protein TDNb Ca p (1,000 
(lb) (lb) (lb/heada) (%) (%) (%) (%) (%) IU/lb) 

Finishing Steer Calves 
300 1.9 6.8 13.1 8.7 78 0.66 0.47 1.0 
400 2.1 9.8 12.4 8.3 75 0.50 0.37 1.0 
500 2.3 12.3 12.2 8.1 74 0.43 0.32 1.0 
600 2.4 14.4 12.2 8.1 74 0.38 0.29 1.0 
700 2.4 16.3 12.0 8.0 74 0.35 0.26 1.0 
800 2.4 18.0 11.5 7.4 74 0.31 0.24 1.0 
900 2.4 19.6 11.1 7.1 74 0.28 0.22 1.0 

1000 2.3 20.8 11.1 7.1 74 0.22 0.22 1.0 

Finishing Heifer Calves 
300 1.7 6.8 13.1 8.7 78 0.56 0.41 1.0 
400 1.9 9.8 12.4 8.3 75 0.45 0.33 1.0 
500 2.0 12.4 12.2 8.1 74 0.38 0.28 1.0 
600 2.1 14.7 12.2 8.1 74 0.34 0.26 1.0 
700 2.2 16.6 12.0 8.0 74 0.31 0.24 1.0 
800 2.1 18.0 11.5 7.4 74 0.28 0.23 1.0 
900 2.1 19.4 11.1 7.1 74 0.26 0.22 1.0 

Finishing Yearling Steers 
500 2.9 14.7 11 .1 7.1 72 0.43 0.29 1.0 
600 2.9 17.0 11.1 7.1 72 0.38 0.27 1.0 
700 2.9 19.1 11.1 7.1 72 0.34 0.25 1.0 
800 2.9 21.1 11.1 7.1 72 0.30 0.23 1.0 
900 2.9 22.9 11.1 7.1 72 0.27 0.22 1.0 

1000 2.8 24.1 11.1 7.1 72 0.24 0.22 1.0 
1100 2.7 25.3 11.1 7.1 72 0.23 0.22 1.0 
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Table 2. (Continued) 

% of Ration Dry Matter 

Avg. Digest- Vitamin 
Body Daily Dry Total Ible A 
Wt. Gain Matter Protein Protein TD Nb Ca p (1,000 
(lb) (lb) (lb/head 8

) (%) (%) (%) (%) (%) IU/lb) 

Finishing Yearling Heifers 
500 2.7 15.7 11.1 7.1 72 0.38 0.28 1.0 
600 2.7 17.7 11.1 7.1 72 0.34 0.25 1.0 
700 2.7 19.8 11.1 7.1 72 0.31 0.23 1.0 
800 2.7 21.9 11.1 7.1 72 0.29 0.23 1.0 
900 2.6 23.7 11.1 7.1 72 0.27 0.22 1.0 

1000 2.4 24.3 11 .1 7.1 72 0.22 0.22 1.0 

Finishing Two-Year-Old Steers 
700 3.1 21.3 11.1 7.1 71 0.31 0.24 . 1.0 
800 3.1 23.3 11.1 7.1 71 0.28 0.23 1.0 
900 3.1 25.3 11.1 7.1 71 0.26 0.22 1.0 

1000 3.1 27.4 11 .1 7.1 71 0.24 0.22 1.0 
1100 3.1 29.5 11.1 7.1 71 0.22 0.22 1.0 
1200 2.9 30.1 11 .1 7.1 71 0.22 0.22 1.0 

Growing Steers 
300 0.00 5.6 7.8 3.9 55 0.20 0.20 1.0 

0.55 6.0 11.4 7.7 68 0.30 0.23 1.0 
1.10 6.0 12.9 8.5 76 0.42 0.37 1.0 
1.65 5.9 14.7 10.1 83 0.64 0.49 1.0 

400 0.00 6.8 7.8 4.1 57 0.18 0.18 1.0 
0.55 8.8 10.3 6.4 60 0.21 0.19 1.0 
1.10 9.4 11.4 7.4 66 0.30 0.23 1.0 
1.65 9.5 11.8 7.7 72 0.41 0.31 1.0 

500 0.00 8.0 7.8 4.3 58 0.18 0.18 1.0 
0.55 10.9 9.6 5.8 58 0.18 0.18 1.0 
1.10 12.5 10.7 6.7 61 0.24 0.19 1.0 
1.65 12.8 11.1 7.2 67 0.31 0.25 1.0 

600 0.00 9.2 7.8 4.2 58 0.18 0.18 1.0 
0.55 12.5 9.1 5.5 58 0.18 0.18 1.0 
1.10 15.3 10.2 6.4 58 0.20 0.19 1.0 
1.65 15.8 11.1 7.2 64 0.25 0.20 1.0 

700 0.00 10.4 7.8 4.3 58 0.18 0.18 1.0 
0.55 14.1 8.7 5.1 57 0.18 0.18 1.0 
1.10 17.8 9.8 5.9 57 0.18 0.18 1.0 
1.65 18.4 10.7 6.7 63 0.21 0.18 1.0 

800 0.00 11.5 7.8 4.3 57 0.18 0.18 1.0 
0.55 15.7 8.5 4.8 57 0.18 0.18 1.0 
1.10 19.7 9.3 5.5 57 0.18 0.18 1.0 
1.65 20.3 9.6 5.8 63 0.18 0.18 1.0 

900 0.00 12.6 7.8 4.3 57 0.18 0.18 1.0 
0.55 17.3 8.3 4.5 57 0.18 0.18 1.0 
1.10 21.7 8.8 5.1 57 0.18 0.18 1.0 
1.65 22.2 8.8 5.0 64 0.18 0.18 1.0 
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Table 2. (Continued) 

% of Ration Dry Matter 

Avg. Digest- Vitamin 
Body Daily Dry Total Ible A 
Wt. Gain Matter Protein Protein TDNb Ca p (1,000 
(lb) (lb) (lb/head a) (%) (%) (%) (%) (%) IU/lb) 

Growing Heifers 
300 0.00 5.6 7.8 3.9 55 0.20 0.20 1.0 

0.55 6.2 11.8 7.8 65 0.29 0.23 1.0 
1.10 5.9 12.8 8.6 76 0.42 0.37 1.0 
1.65 6.0 14.5 10.2 84 0.63 0.48 1.0 

400 0.00 6.8 7.8 4.1 57 0.18 0.18 1.0 
0.55 9.0 10.3 6.5 58 0.20 0.19 1.0 
1.10 9.5 11.4 7.4 66 0.29 0.23 1.0 
1.65 10.2 11. 7 7.6 71 0.38 0.29 1.0 

500 0.00 8.0 7.8 4.3 58 0.18 0.18 1.0 
0.55 11.1 9.6 5.8 56 0.18 0.18 1.0 
1.10 12.9 10.8 6.7 62 0.23 0.19 1.0 
1.65 13.8 11 .1 7.0 66 0.29 0.24 1.0 

600 0.00 9.2 7.8 4.2 58 0.18 0.18 1.0 
0.55 12.7 9.1 5.4 57 0.17 0.17 1.0 
1.10 16.1 10.2 6.3 59 0.20 0.19 1.0 
1.65 17.0 11.1 7.1 64 0.23 0.19 1.0 

700 0.00 10.4 7.8 4.3 58 0.18 0.18 1.0 
0.55 14.3 8.8 5.1 57 0.18 0.18 1.0 
1.10 18.9 9.8 5.9 57 0.18 0.18 1.0 
1.65 19.7 10.4 6.7 63 0.20 0.18 1.0 

800 0.00 11.5 7.8 4.3 57 0.18 0.18 1.0 
0.55 15.8 8.5 4.8 57 0.18 0.18 1.0 
1.10 20.9 9.3 5.5 57 0.18 0.18 1.0 
1.65 21.7 9.6 5.8 63 0.19 0.18 1.0 

900 0.00 12.6 7.8 4.3 57 0.18 0.18 / 1.0 
0.55 17.3 8.3 4.5 57 0.19 0.18 1.0 
1.10 22.9 8.9 5.2 57 0.18 0.18 1.0 
1.65 23.7 8.9 5.1 63 0.18 0.18 1.0 

Dry Pregnant Mature Cows 
700 11.9 5.9 2.8 50 0.18 0.18 1.1 
800 13.1 5.9 2.8 50 0.18 0.18 1.1 
900 14.3 5.9 2.8 50 0.18 0.18 1.1 

1000 15.1 5.9 2.8 50 0.18 0.18 1.1 
1100 16.7 5.9 2.8 50 0.18 0.18 1.1 
1200 17.5 5.9 2.8 50 0.18 0.18 1.i 
1300 18.7 5.9 2.8 50 0.18 0.19 1.1 
1400 19.9 5.9 2.8 50 0.18 0.18 1.1 

Cows Nursing Calves, First 3-4 Months Postpartum 
700 18.0 9.2 5.4 57 0.29 0.23 1.8 
800 19.4 9.2 5.4 57 0.29 0.23 1.8 
900 20.8 9.2 5.4 57 0.28 0.23 1.8 

1000 21.9 9.2 5.4 57 0.28 0.22 1.8 
1100 23.1 9.2 5.4 57 0.27 0.22 1.8 
1200 24.3 9.2 5.4 57 0.27 0.22 1.8 
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Table 2. (Continued) 

% of Ration Dry Matter 

Avg. Digest- Vitamin 
Body Daily Dry Total Ible A 
Wt. Gain Matter Protein Protein TD Nb Ca p (1,000 
(lb) (lb) (lb/head a) (%) (%) (%) (%) (%) IU/lb) 

Bulls, Growth and Maintenance (Moderate Activity) 
600 2.3 18.4 14.1 9.8 65 0.29 0.22 1.8 
700 2.2 19.7 13.8 9.5 65 0.25 0.20 1.8 
800 2.1 21.0 13.5 9.2 65 0.21 0.19 1.8 
900 1.9 22.4 13.3 9.0 64 0.19 0.18 1.8 

1000 1.7 24.4 13.3 9.0 62 0.18 0.18 1.8 
1100 1.5 26.4 13.3 9.0 60 0.18 0.18 1.8 
1200 1.4 26.1 13.2 8.6 60 0.18 0.18 1.8 
1300 1.2 25.7 12.4 8.2 60 0.18 0.18 1.8 
1400 1.0 26.1 12.0 7.8 59 0.18 0.18 1.8 
1500 0.8 26.7 11.6 7.5 59 0.18 0.18 1.8 
1600 0.5 25.7 11.2 7.1 58 0.18 0.18 1.8 
1700 0.2 23.3 10.5 6.5 57 0.18 0.18 1.8 
1800 0.0 22.1 10.0 6.1 57 0.18 0.18 1.8 
1900 0.0 22.9 10.0 6.1 57 0.18 0.18 1.8 
2000 0.0 23.7 10.0 6.1 57 0.18 0.18 1.8 

aFeed intake was calculated from the NE requirements and average NE values for the kind of ration being fed. 

bTotal digestible nutrient requirements for growing and finishing cattle were calculated from NE m and NE gain requirements 
weights and gains. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. w. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose Is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Water for Beef Cattle 

D. G. Fox2 and 0. E. Olson3 

A successful livestock enterprise requires a good 
water supply, in terms both of quantity arid quality. While 
shortage is obvious to the stockowner, he sometimes 
needs the help of a laboratory in evaluating the quality of 
a supply. 

Water Consumption 
The water requirements of cattle are influenced by a 

number of physiological and environmental conditions. 
These include such things as the rate and composition of 
gain, pregnancy, lactation, physical activity, type of 
ration, salt and dry matter intake, and environmental 
temperature. 

The minimum requirement of cattle for water is a re
flection of that needed for body growth, for fetal growth 
or lactation, and of that lost by excretion in the urine, 
feces, or sweat or by evaporation from the lungs or skin. 
Anything influencing these needs or losses will influence 
the minimum requirement. 

The amount of urine produced daily varies with such 
things as activity of the animal, air temperature, and 
water consumption, as well as with certain other factors. 
The antidiuretic hormone, vasopressin, controls reab
sorption of water from the kidney tubules and ducts, and 
thus it affects urine excretion. Under conditions of re
stricted water intake, an animal may concentrate its urine 
to some extent by reabsorbing a greater amount of water 
than usual. While this capacity for concentration of the 
urine solutes is limited, it can reduce water requirement 
some. When an animal consumes a diet high in protein or 
in salt or containing substances having diuretic effect, the 
excretion of urine is increased and so is the water require
ment. 

The water lost in the feces depends largely on the diet 
and the species. For instance, substances in the diet which 
have a diuretic effect will increase water loss by this route, 
and cattle excrete feces of a high moisture content while 
sheep exercise relatively dry feces. 

1This fact sheet is adapted from GPE 1400 from the Great Plains Beef 
Cow-Calf Handbook 
1Extension Animal Nutritionist, Michigan State University. 
3Professor, Experiment Station Biochemistry, South Dakota State 
University. 

The amount of water lost through evaporation from 
the skin or lungs is not obvious to us, but it is important 
and in some cases it may even exceed that lost in the urine. 
If the environmental temperature and/ or physical activi
ty increase, water loss through evaporation and sweating 
increase. 

From a practical point of view, all of these factors 
and their interplay make the minimum water require
ment difficult to assess. And still another matter adds to 
this difficulty. Since feeds themselves contain some water 
and since the oxidation of certain nutrients in feeds pro
duces water, not all must be provided by drinking. Feeds 
such as silages, green chop or pasture are .usually very 
high in their moisture content while g~ains and hays are 
low, and high energy feeds produce much metabolic water 
while low energy feeds produce little. These are obvious 
complications in the matter of water requirements. Fast
ing animals or those on a low protein diet may form water 
from the destruction of protein or fat, but this is of minor 
significance. 

Water requirements have been measured in a practi
cal way by many investigators by determining voluntary 
water intake under a variety of conditions. In brief, the re
sults of these studies imply that thirst is a result df need 
and that animals drjnk to fill this need. The need results 
because of an increase in the electrolyte concentration in 
the body fluids which activates the thirst mechanism. 
There is experimental evidence which supports this 
reasoning. 

As this discussion suggests, water requirements are 
affected by many factors and it is impossible to list speci
fic requirements with accuracy. However, the major in
fluences on water intake in beef cattle on typical rations 
are dry matter intake, environmental temperature, weight 
and stage of production. Table I has been designed with 
this in mind. It is a guide only, and it must be used with 
considerable judgment. 

Factors in Water Quality 
Most ground or surface waters are satisfactory for 

livestock. Some are not, however, resulting in poor per
formance or even death in animals confined to them. 
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What makes water unsatisfactory for livestock? Very 
often it is excessive salinity-too high a concentration of 



Table 1. Estimated Dally Water Intake of Cattle, Gallons 

Mean Cows Growing Cattle2 Finishing Cattle 

Temp. Nursing Bred, Dry 400 600 800 600 800 1000 1200 
Month OF Calves1 Cows & Heifers Bulls Lb. Lb. Lb. Lb. Lb. Lb. Lb. 

Jan. 36 11.0 6.0 7.0 3.5 5.0 6.0 5.5 7.0 8.5 9.5 

Feb. 40 11.5 6.0 8.0 4.0 5.5 6.5 6.0 7.5 9.0 10.0 

Mar. 50 12.5 6.5 8.6 4.5 6.0 7.0 6.5 8.0 9.5 10.5 

April 64 15.5 8.0 10.5 5.5 7.0 8.5 8.0 9.5 11 .0 12.5 

May 73 17.0 9.0 12.0 6.0 8.0 9.5 9.0 11.0 13.0 14.5 

June 78 17.5 10.0 13.0 6.5 8.5 10.0 9.5 12.0 14.0 16.0 

July 90 16.5 14.5 19.0 9.5 13.0 15.0 14.5 17.5 20.5 23.0 

Aug. 88 16.5 14.0 18.0 9.0 12.0 14.0 14.0 17.0 20.0 22.5 
Sept. 78 17.5 10.0 13.0 6.5 8.5 10.0 9.5 12.0 14.0 16.0 
Oct. 68 16.5 8.5 11.5 5.5 7.5 9.0 8.5 10.0 12.0 14.0 
Nov. 52 13.0 6.5 9.0 4.5 6.0 7.0 6.5 8.0 10.0 10.5 
Dec. 38 11.0 6.0 7.5 4.0 5.0 6.0 6.0 7.0 8.5 9.5 

'Cows nursing calves during first 3 to 4 months after parturition-peak milk production period. 
2Requirement will be a little less for wintering on range. 

Table prepared by Paul Q. Guyer, University of Nebraska 

dissolved salts of variQus kinds. Of lesser importance is ni
trate content, and on rare occasions alkalinity or other 
factors may become involved. 

Salinity. Water is a very good solvent, and all natural 
waters contain dissolved substances. Most of these are in
organic . ~alts, the calcium, magnesium and sodium chlo
rides, sulfates, ahd bic~rbonates predominating. Occas
ionally these are present in such high concentrations that 
they cause harmful osmotic effects resultirtg in poor per
formance, illness or even death in animals confined to 
them. The various salts have slightly different effects, but 
these differences are of no practical significance. Thus, 
while sulfates are laxative and may cause some diarrhea, 
their damage to the animal seems no greater than that of 
chlorides, and magnesium salts seem no more of a prob
lem than calcium or sodium salts. Further, the effects of 
the various salts seem additive, which means that a mix
ture of ttlem seems to cause the same degree of harm that a 
single salt at the same total concentration does. 

A number of observations have been made relative to 
saline livestock waters, some of them verified by experi
mental findings. At high salt concentrations that are 
somewhat less than toxic, increasing salinity may actual
ly cause an increased water consumption, even when at 
first the animals refuse to drink for a short period of time. 
On the other hand, at very high salinities animals may re
fuse to drink for many days, followed by a period where 
they drink a large amount at one time and become sud
denly sick or die. Older animals are more resistant to 
harm from salinity than are the young. Anything causing 
an increase in water consumption such as lactation, high 
air temperatures, or exertion also increases the danger of 
harm from saline waters. Animals do seem to have the 
ability to adapt to saline water quite well, but abrupt 
changes from waters of low to waters of high salts con
centrations may cause harm while gradual changes do 
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not. Whenever an alternate source is available to them, 
even every two or three days, livestock will avoid exces
sively saline waters. And finally, when animals suffering 
from the effects of saline water are allowed water from a 
source of low salts content they make a rapid and com
plete recovery. 

Salt is sometimes used in feeds to regulate their in
take. Special care to supply a drinking water of low salt 
content should be taken in these instances. 

· A guide to the use of saline waters for livestock is pre
sented in Table 2. Considerable judgment should be exer
cised in using this guide. It has built into it reasonable 
margins of safety, and adherence to it should prevent 
deaths or economic losses with rare exceptions. 

Nitrates. The poisoning of cattle by nitrates was first ob
served prior to 1900, and there have been many cases 
since. As a rule, it results from their eating forages of high 
nitrate content. The nitrates are not themselves very 
toxic, but in the rumen the bacteria reduce them to ni
trites which then get into the blood stream. There the ni
trites convert the red pigment hemoglobin, which is re
sponsible for carrying oxygen from the lungs to the 
tissues, to a dark brown pigment, methemoglobin, which 
will not carry oxygen. When this conversion is about 50% 
complete, the animal shows signs of distress suggesting a 
shortage of breath, and at 80% or more conversion, the 
animal usually dies from a type of suffocation. 

Non-ruminants may convert small amounts of in
gested nitrate to nitrite in their intestines, but the amount 
so converted is not harmful. It has been found that ni
trates in the diet may interfere in the conversion of caro
tene to vitamin A under some circumstances, but an im
pressive amount of experimental data shows this to be of 
no practical significance. Further, the experimental evi
dence suggests that chronic nitrate poisoning does not oc
cur in livestock and that the young are no more suscep-



Table 2. A guide to the Use of Saline Water for Livestock and Poultry 

Total dissolved solids 
(milligrams/literor 
parts/million),. Comments 

Less than 1000 From the standpoint of its dissolved solids, this 
water should be excellent for all classes of live
stock. 

1000 to 2999 This water should be satisfactory for all classes 
of livestock. Those waters approaching the upper 
limit may cause some watery droppings in poul
try, but they should. not adversely affect the 
health or production of the birds. 

3000 to 4999 This water should be satisfactory for livestock. 
If not accustomed to it they may refuse to drink 
it for a few days, but they will in time adapt to 
it. If sulfate salts predominate, they may show 
temporary diarrhea, but this should not harm 
them. It is, however, a poor to unsatisfactory 
water for poultry. It may cause watery feces, 
and particularly near the upper limit it may 
cause increased mortality and decreased growth, 
especially in turkey poults. 

5000 to 6999 This water can be used for livestock except 
those that are pregnant or lactating, without 
seriously affecting their health or prod.uctivity. 
It may have some laxative effects and be refused 
by the animals until they become accustomed 
to it. It is unsatisfactory for poultry. 

7000 to 10,000 This is a poor livestock water that should not 
be used for poultry or swine. It can be used for 
older, low-producing ruminants or horses that 
are not pregnant or lactating with reasonable 
safety. 

Over 10,000 This water is considered unsatisfactory for all 
classes of livestock. 

*Electrical conductivity expressed in micromhos per centimeter 
at 25° C can be substituted directly for total dissolved solids with
out introducing a great error in interpretation. 

tible to the acute type than are older animals. Nitrates are 
occasionally found at toxic levels in water. Nitrites are 
also found in water on many occasions, but not at levels 
dangerous to livestock. As a rule, reports of water 
analyses include nitrites with the nitrates. 

Comments relating to the use of waters containing 
nitrates are shown in Table 3. In using this table, it is 
important to take into account the way in which the 
nitrate content is expressed on the report of analysis. 
Some express it in parts per million (ppm) of nitrate 
nitrogen (N03N). Others express it as parts per million of 
nitrate (N03) or of sodium nitrate (NaN03). The rela
tionship between these various methods of expressing it 
are as follows: 

1 ppm of nitrate nitrogen =4.43 ppm of nitrate or 
6.07 ppm of sodium nitrate. With livestock waters 
having a total dissolved solids content of less than 
1000 ppm or a conductivity of less than 1400 
micromhos/ cm at 25°C, there is no need to make a 
nitrate determination. 

Table 3. A Gulde to the Use of Waters Containing Nitrate for 
Livestock and Poultry. 

Nitrate content* 
(ppm nitrate nitrogen) Comments 

Less than 100** Experimental evidence to date indicates that 
this water should not harm livestock or poultry. 

100 to 300 

Over 300*** 

This water should not by itself harm livestock 
or poultry. When feeds contain nitrates, this 
water could add greatly to the nitrate intake 
to make it dangerous. This could be of some con
cern in the case of cattle or sheep during drought 
years and especially with waters containing 
levels of nitrates that approach the upper limits. 

This water could cause typical nitrate poisoning 
in cattle and sheep, and its use for these animals 
is not recommended. Because this level of ni
trate contributes significantly to salinity and 
also because experimental work with levels of 
nitrate nitrogen in excess of this are meager, 
the use of this water for swine, horses or poultry 
should also be avoided. 

*Includes nitrite nitrogen. 

.. Less than 443 ppm of nitrate or less than 607 ppm of sodium 
nitrate. 

.... .. Over 1329 ppm of nitrate or over 1821 ppm of sodium nitrate. 
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Alkalinity. Many and perhaps most waters are alkaline. 
This is fortunate since if they were acid they would cor
rode pipes and plumbing. Only in a very few instances 
have they been found too alkaline for livestock. Alkalini
ty is expressed either as pH or as titratable alkalinity in 
the form of bicarbonates. A pH of 7.0 is neutral, below 
that is acid and above that is alkaline. Most of our waters 
have pH values between 7.0 and 8.0, which means that 
they are very mildly alkaline, and this further means that 
they contain bicarbonates. As the pH goes up, the waters 
become more alkaline, and at values of around l 0, waters 
are very highly alkaline and they contain carbonates. 
Most waters have alkalinities of less than 500 parts per 
million, and these are not harmful. 

Excessive alkalinity in their water can cause phy
siological and digestive upset in livestock. The level of 
alkalinity at which it begins to become troublesome and 
its precise effects have not been thoroughly studied. 
Therefore, the establishment of guidelines to the suit
ability of alkaline waters for livestock is difficult. 

Waters with alkalinities of less than 1000 ppm are 
considered satisfactory for all classes of livestock and 
poultry. Above that conventration, they are probably un
satisfactory, although for adults they may do little harm 
at concentrations less than about 2500 ppm unless car
boQates are present in excess over bicarbonates. 

Other Factors. On rare occasions, natural waters may 
contain or become contaminated with certain toxic ele
ments such as arsenic, mercury, selenium, cadmium, etc., 
or radio-active substances. While these may harm ani
mals that drink these waters, our major concern is that 
they do not accumulate in the meat, milk or eggs, making 



them unsafe for human consumption. These are analy
zed for only when there is good reason to suspect their 
presence at excessive levels. 

Persistent organic pesticides have been found as con
taminants in most surface waters. However, their con
centration is so small in these waters (because of their low 
solubility in water) that they have been found to be no 
problem to livestock. 

Occasionally, heavy algal growths occur in stagnant 
or slow-flowing bodies of water. A few species of these 
can, under some circumstances, be toxic. We have no tests 
for these toxins, and at present we can only recommend 
avoiding using any stagnant source of water for livestock. 

While we have no meaningful laboratory methods to 
measure it, filth in livestock waters must obviously be 
avoided. A reasonable effort should always be made to 
provide animals a clean and sanitary supply. 

Miscellaneous 
a. In most cases the mineral content of water should 

be disregarded and mineral supplements supplied to 
cattle. However, in some cases water may supply a por
tion or all of an animal's requirement for certain minerals. 

b. Hard waters have often been suggested as a cause 
of urinary calculi (kidney stones or water belly). Experi-

mental evidence shows that this is not true, however, and 
hardness might, in fact, actually contribute to the pre
vention of certain types of calculi formation. 

c. The results of water analyses have been expressed 
in a number of ways. Some of these ways and their inter
relation are shown below. 

One part per million (ppm) means one pound per 
million pounds of water. For all practical purposes, 
milligrams per liter (mg/ I), milligrams per kilogram 
(mg/ kg), and parts per million (ppm) mean the same 
thing. One grain per million is equivalent to about 17 
parts per million. 

d. Highly saline waters are often mistakenly refer
red to as "alkali" waters. They may or may not be highly 
alkaline, and usually they are not. Sometimes they are re
f erred to as hard waters. If most of their salinity is in the 
form of sodium salts, however, they may actually be soft 
waters, as hardness is due largely to calcium and magne
smm. 

Additional Reference: Nutrients and Toxic Substances in 
Water for Livestock and Poultry 1974. National Aca
demy of Sciences, Washington, D. C. 

Issued in furtherance of Cooperative Extension work, Acts of May B and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose Is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Vitamins For The Beel M•RI. t r.a.RA.R? 

H.J. Gerken, Jr. and M. B. Wise, Virginia Polytechnic Institute and State Univ9/;,fvJ.dla<'f9frg· Va. 

Beef cows require a minimum level of several vita
mins to provide for body maintenance. milk production 
and reproduction. and to avoid certain metabolic and 
deficiency diseases. Fortunately. pasture and medium to 
high quality stores roughages normally contain sufficient 
quantities of vitamins to meet these needs. Also several of 
the vitamins are synthesized by bacteria normally pre
sent in the bovine rumen. Breeding cattle fed low quality 
forage such as over-mature or weather-damaged hay. 
crop-residue feeds, drought-stricken pasture or dry 
winter forage are mo e likely to require vitamin supple
mentation. 

Vitamins are classified as water soluble or fat soluble 
on the basis of their chemical nature. The water-soluble 
vitamins include the several B vitamins and vitamin C 
while the fat soluble vitamins are vitamins A. D. E and K. 
The B vitamins are seldom. if ever, deficient in practical 
systems of furnishing nutrients to the brood cow. Cattle 
have no dietary requirement for vitamin C which is syn
thesized within body tissues . 

Among the fat soluble vitamins. A is the one of 
greatest concern, Dis seldom a problem.Eis almost never 
deficient and K is synthesized in the digestive tract and is. 
therefore, rarely of concern in cow-calf management pro
grams. Problems of dietary insufficiency of vitamins A 
and E may arise when forages are rain damaged. over
heated in storage. or stored for Jong periods of time. 

In the following discussion of the individual vitamins 
and their role in nutrition of the beef cow herd, greatest 
emphasis will be placed on those vitamins considered to 
be essential. This means that the vitamin or its source or 
precursor must be present in the ration either because it is 
not synthesized within the animal's body or is not syn
ethesized in sufficient quantity to supply daily needs 
under specific conditions. The vitamin requirements of 
the pregnant and lactating beef cow will be given primary 
consideration. Each vitamin is dis-cussed relative to 
its: (I) general characteristics and function. (2) animal 
requirements, (3) deficiency symptoms. ( 4) sources of 
supply. and (5) practical supplementation. 
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Vitamin A. Vitamin A is a complex 20 carbon organic 
molecule that has a specific biochemical role in the pro
cess of vision and is also required for maintenance and 
normal functioning of epithelial tissues of the body 
including the skin, digestive system, respiratory passages 
and reproductive organs. Vitamin A is found only in 
animal tissues; its precursor, carotene is found in plant 
tissues . Green forages are particularly rich in carotene 
which is converted to vitamin A by the animal. Beef cattle 
convert l milligram of beta carotene to 400 International 
Units (l.U.) of vitamin A. This is an average conversion 
rate and may be influenced by type of caretenoid, breed of 
animal. individual differences in animals, level of feed or 
carotene intake and ration antioxidants . Extremely hot 
weather. viral infections, altered thyroid function and 
other conditions which stress cattle are thought to reduce 
conversion ( l ). 

Cattle store vitamin A and carotene in the liver and 
body fat during times of abundant intake, particularly 
when grazing green forages. These reserves may be large 
enough to meet the metabolic needs of the cow for a 
period of 3 to 4 months. This can reduce or eliminate the 
need for supplemental vitamin A or carotene during 
limited periods when rations deficient in carotene are fed . 
An alternate possibility is that the needs of cattle for 
supplemental vitamin A may be increased because of 
destruction of vitamin A or carotene in feeds during 
storage or even in the digestive tract. Also, intestinal 
parasite and liver fluke infestations may adversely affect 
carotene absorption and conversion to vitamin A. 

Among the signs which may appear when vitamin A 
stores are depleted and the ration is deficient are night 
blindness. bulging and watery eyes. and muscle inco
ordination. Bronchitis and coughing may appear and 
progress to pneumonia. Chronic symptoms are rough 
haircoat. emaciation, edema or swelling of the brisket or 
forelegs. If the cow is pregnant, vitamin A deficiency may 
result in abortion, weak calves that often fail to survive, or 
calves that are born hairless or blind. There may be a 
greater incidence of retained placentas and breeding 



efficiency in cows may be reduced. In bulls, vitamin A 
deficiency may result in reduced sexual activity and sperm 
production. 

Fresh grazed or chopped forages contain high levels 
of carotene and stored forages which retain a portion of 
their green color usually furnish sufficient vitamin A for 
brood cows. Grains, straw, corn stalks and cobs, and 
bleached or weathered roughage are normally a poor 
source of this vitamin. 

lJ nder practical feeding conditions, several points 
should be kept in mind. During drought years with pro
longed feeding of bleached grasses or hays, body stores of 
vitamin A may become low. Carotene content of dried or 
sun cured forages decreases in storage. The rate of caro
tene loss depends on temperature, exposure to air and 
sunlight, and length of storage. Vitamin A losses occur 
when feeds are processed with steam or pressure or when 
mixed with certain minerals or organic acids . Supple
mental vitamin A added to rations or mineral mixtures 
should be in a stabilized or protected form to prevent 
oxidation and rapid loss of potency. 

Intramuscular injection of vitamin A palmitate into 
the muscle or rumen at the rate of l million I. lJ. 
apparently provides sufficient supplemental vitamin A to 
prevent deficiency symptoms for 2 to 4 months in grow
ing or breeding beef cattle (I). The recommended daily 
requirements of vitamin A per pound ration dry matter is 
1000 I. U. for growing and finishing steers and heifers. 
1300 I. U. for dry pregnant cows and 1800 I. U. for breed
ing bulls and lactating cows . When it becomes necessary 
to supplement carotene deficient rations with vitamin A. 
dry _ pregnant cows should receive up to 30 .000 I. U. per 
day while lactating cows and breeding bulls should re
ceive up to 45,000 I. U. per day. New born calves of cows 
suspected of being deficient in vitamin A may benefit 
from an intramusclar injection of I million units of 
vitamin A since liver stores are quite low in young calves . 
Commercial preparations of injectable vitamin A may 
also contain vitamin D and / or vitamin E. The combined 
products or one containing only vitamin A may be used 
interchangeably to supply vitamin A. The same state
ment can be applied to dry vitamin supplement prepara
tions containing A, D and E whic:h are intended for use in 
mixed rations or mineral-vitamin supplement mixtures. 

Commercial brood cow supplements such as forti
fied liquid molasses supplements, range cubes or protein 
blocks usually contain supplemental vitamin A. Pro
ducers should be aware the amount of vitamin A pro
vided by such supplements based on daily per head intake 
of the supplemental feed. Farmers mixing their own beef 
cow supplements should include vitamin A in the mixture 
when prolonged feeding of low carotene content 
roughage is a necessity. The concentration of vitamin A 
should be sufficient to provide the daily levels of intake 
stated above . Table l presents the daily requirements of 
various sizes of beef cows for vitamin A. 
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TABLE I. DAILY VITAMIN A REQUIREMENTS 
OF BEEF COWS 

Dry, Pregnant Lactating, Mature 

Body Middle Last Average Superior 
weight 3rd of 3rd of milking milking 
lbs. preg. preg. ability abiHty 

1.U. l.U. l.U . l.U . 
700-900 17000 21000 21000 34000 
900-1100 20000 24000 24000 38000 
1100-1300 23000 27000 27000 43000 
Over 1300 25000 29000 29QOO ~5000 

--------· ------

Vitamin D. Absorption of calcium and phosphorus 
from the digestive system and deposition of these 
minerals in the bone are dependent upon the presence -of 
vitamin D. Beef cattle usually receive sufficient amounts 
of this vita:nin by exposure to direct sunlight or from sun
cured forages to meet an estimated requirement of 125 
International Units (I. U .) per pound of dry ration . The 
sun's radiation activates ergosterol in forage or 7-
dehydrocholesterol in the skin to produce the active 
forms of the vitamin. These are designated as vitamin D2. 
ergocalciferol, and vitamin Dl, cholecalciferol. 

Young, growing animals have a greater requirement 
for vitamin D than mature animals. It should be pointed 
out that vitamin D deficiency in beef cattle is relatively 
rare. Whenever cases do occur. the signs of deficiency 
may be preceded by a decrease in blood inorganic phos
phorus and may include poor appetite, digestive disturb
ances, stiffness in gait, labored breathing. arching of the 
back, and erosion of joint surfaces causing pain and diffi
culty in walking. Fractured vertebrae may result in birth 
of dead, weak or deformed calves. 

Only animals kept indoors and not fed sun-cured 
forages are likely to develop vit.amin D deficiency. Con
sumption of 3-4 pounds of sun-cured forage daily will 
supply adequate vitamin D to animals denied exposure to 
direct sunlight. Commercial vitamin D preparations. 
often combined with vitamin A and E, are available for 
feeding or injection. Estimated requirements of vitamin D 
for beef cows are presented in Table II. 

Vitamin E. Vitamin E is widely distributed in the ether 
extract portion of livestock feeds where it occurs as com
plex organic alcohols known as tocopherols. Several 
tocopherols have biological activity of varying potency; 
the most potent form with which others are compared is 
alpha-tocopherol. Vitamin E activity is measured in 
International Units which are equal to milligrams of d !
alpha tocopherol acetate. Vitamin E facilitates the 

absorption and storage of vitamin A in the animal's body 
by serving as an antioxidant. Muscle integrity 1s 



TABLE II. DAILY VITAMIN D REQUIREMENTS 
OF BEEF COWS 

Dry, Pregnant Lactating, Mature 

Body Middle Last Average Superior 
weight 3rd of 3rd of milking milking 
lbs. preg. preg. ability ability 

1.U. l.U. l.U . 1.U. 
700-900 1600 1900 2400 2900 
900-1100 1900 2200 2700 3200 
1100-1300 2200 2500 3000 3500 
Over 1300 2500 2800 3200 3700 

dependent upon the presence of vitamin E. A number of 
biochemical roles in animal cells appear to be related to 
the antioxidant capability of vitamin E. 

Under almost all conditions, natural feedstuffs 
supply adequate quantities of vitamin E for adult cattle 
and deficiency symptoms are not observed. However, 
white muscle disease does occur in calves in some areas 
and is due to vitamin E or selenium deficiency or both. 
Th~ requirements for beef cattle for vitamin E have not 
been critically measured, however, estimates of the need 
for young calves range from 7 to 27 I. U. per pound of dry 
ration. Levels in this range will prevent nutritional 
muscular dystrophy or white muscle disease in calves. 

Signs of the disease are white muscle, heart failure 
and generalized paralysis which may range in severity 
from slight lameness to inability to stand. The muscle 
degeneration may sometimes be observed in the tongue of 
the affected calf or in a deformed or swayed back. 

Ceral grains, green forage and good quality hay are 
very good sources of vitamin E. Alfalfa and wheat germ 
oil are especially rich natural sources of the vitamin while 
active synthetic products are also available. Due to oxida
tion, the vitamin E supply in ground feeds deteriorates 
gradually. Abnormally high levels of nitrites in feeds may 
lead to vitamin E deficiencies. 

The trace mineral selenium and vitamin E are inter
related. Selenium can partially replace or spare vitamin E 
in the prevention or cure of white muscle disease in calves 
but each is considered necessary for normal body meta
bolism. An effective means of preventing losses of calves 

from vitamin E deficiency is supplementation with alpha 
tocopherol in the ration of the pregnant cow or the calf 
shortly after birth. Injectable vitamin E combined with 
selenium may also be administered intramuscularly to 
calves in herds where white muscle disease may be a 
problem. The incidence of losses from nutritional 
muscular dystrophy in affected areas has been lower 
among calves whose mothers received 2 or 3 pounds of 
grain mixture during the last 2 months of pregnancy. 

Vitamin K. Vitamin K is synthesized in the rumen of 
cattle in adequate amounts under most feeding condi
tions and re<~uirements have not been estimated. Vitamin 
K is active in the blood clotting process where it is re
quired for the synthesis of prothrombin, a required blood 
clotthing factor. Moldy sweet clover hay sometimes con
tains high levels of a substance called dicumarol which 
causes sweet clover poisoning or bleeding disease. Dicu
marol interfers in the synthesis of prothrombin. Mild 
cases of the disease may be treated by administering 
vitamin K. Of course, the disease-causing hay should be 
removed from the ration. 

B Vitamins. This group of vitamins includes thiamin 
(81), riboflavin (82), niacin or nicotinamide, biotin, 
pantothenic acid, folic acid, vitamin 812, pyridoxine and 
choline. All are water soluble. Most function as neces
sary factors in enzyme systems in the animal body. B _vita
mins are synthesized in sufficient quantities by rumen 
bacteria to meet the requirements of cattle including the 
pregnant or lactating cow. Unusual feeding conditions 
such as severe protein deficiency may retard rumen 
fermentation enough to cause a 8 vitamin deficiency, 
however, this kind of situation has not been demon
strated in beef cattle production programs. Vitamin 812 
deficiency can occur when there is a cobalt deficiency in 
the ration. In those areas where cobalt deficiency is 
known to occur, mineral or salt supplements should con
tain this trace mineral. Suckling calves normally receive 
adequate 8 vitamins in milk from their dams until their 
own rumen fermentation is established. 

REFERENCES: 
( l) National Research Council, 1976. Nutrient Require
ments of Beef Cattle. Fifth Revised Ed. National 
Academy of Sciences. 
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Mineral 
C. B. Ammerman, Professor, Departm Of 1 "197Jlience, Univ. of Florida, Gainesville 

Minerals arc an essential part of the diet of all ciencies of many elements have been observed in grazing 
animals and influence the efficiency of productio:BW61fciBURG beNf~~ severe mineral deficiencies are usually not 
cattle. About five percent of the total weight of the body seen under feedlot conditions. 
consists of minerals. Certain of the mineral elements (cal- Other trace minerals which may be essential include 
cium, phosphorus, magnesium, potassium, sodium, molybdenum, fluorine, vanadium, nickel, chromium, tin, 
chlorine and sulfur) are required in relatively large and silicon. Deficiencies of these elements have not 
amounts and are often referred to as macro-minerals. appeared in domestic animals and they will not be 
Others including iron, manganese, copper, iodine, cobalt, discussed in detail. 

zinc, and selenium are required in trace amounts. The Mineral Requirements of Beef Cattle 
words .. trace", "micro" or "minor" used in connection Dietary mineral requirements for beef cattle, as 
with the latter group of minerals are not intended to reported by the National Research Council (N .R.C.), are 
suggest a lack of importance but to indicate the relatively shown in table I . The values presented represent the best 
small amounts present in the animal's body and required estimates from available literature of the minimum 
in the ration. In certain areas, several minerals may need requirement for each mineral. Many nutritionists use 
to be added as supplements to natural rations to promote somewhat higher values which can be considered as 
maximum performance in beef cattle. Mineral defi- "dietary allowances" rather than requirements. The latter 
cicncics arc generally "area" problems related to soil values include a margin of safety. In addition, the require-
composition and the availability of soil minerals to plants ments for certain minerals may be influenced as other 
have been given geographical locations. Gross defi- nutrients in the diet are varied. 

Mineral 
Cal et um 
Phosphorus 
Sodium 
Chlorinec 
Magnesium 
Potassium 
Sulfur 

Iron 
Manganese 
Copper 
Zinc 
Cobalt 
Iodine 
Selenium 

TABLE I MINERAL REQUIREMENTS OF BEEF COWS 
(All values expressed on a dry matter consumed basis)' 

Dry 
Pregnant 

Cows 
0.18 
0.18 
0.06 

0.04-0. IOd 
0.6 -0.8 d 

0.1 d 

(ppm or mg per kilogram) 
JO d 

20 
4 d r 

20-30d 
0.05-0.10 
0.05-0.10 
0.05-0.10 

(%) 

1N.R.C .• Nutrient Requirements of Beef Cattle. 1976 

bHigher le\els of calcium and phosphorus required for cows with greater milkin~ ahilitv. 

Lactating 
Cows 

0.25-0.44b 
0.25-0.39b 

0.06 

0.18 
0.6 -0.8 d 

0.1 d 

10 d 

20 c 

4d 
20-30d 

0.05-0.10 
0.05-0.10 
0.05-0. JO 

'No requirement for chlorine shown. Requirement will be met by sufficient NaC I to rrovide sodi um requirem_cnt . 

dValues listed were .obtained with growing and finishing steers and heiiers . 

'Value obtained with dry. pregnant cow. 

(i;,.h l,.u,.lc nf mnlvhfiPn11m in the foral!e Or feed Can increase the COr>per requirement OV a factor Of _1 \0) time.; 



Deficiency Signs 
Calcium and Phosphorus - Calcium and phos

phorus are the major mineral constituents of the skeleton 
with some 99% of total body calcium and 80% of the total 
phosphorus present in this part of the body. In addition to 
their requirement by the skeleton, these elements have 
many functions in soft tissues. A deficiency of either or 
both causes a decrease in efficiency of animal per
formance and severe deficiencies may result in bone 
fractures. A deficiency of phosphorus also results in 
reduced reproductive performance in beef cows. Phos
phorus deficiency is observed frequently in grazing cattle 
but is less of a problem in feedlot cattle. Forages tend to 
be high in calcium and,Jhis element is less critical under 
grazing conditions than under feedlot conditions. 

Magnesium - Magnesium is closely associated with 
calcium and phosphorus in its distribution and metabo
lism in the animal body. Unc~mplicated magnesium defi
ciency in beef cattle rarely occurs under normal feeding 
programs. A condition in grazing cattle referred to as 
"grass tetany", and by other terms, is definitely related to 
abnormal magnesium metabolism and responds favor
ably to magnesium therapy. This subject will be discussed 
in detail in another fact sheet. 

Potassium - Experimental potassium deficiency re
sults in growth retardation, reduced potassium level in 
several body organs and pathological changes in the 
heart, kidneys, and other tissues. Forages contain con
siderable quantities of potassium and, thus, grazing cattle 
are not likely to suffer from a deficiency of this element. 
Extremely mature, low quality forages sometimes used in 
wintering brood cows may not contain adequate levels of 
potassium. 

Sodium and Chlorine (Salt) - Sodium and chlorine 
occur mainly in the fluids and soft tissue of the animal 
body. A deficiency of these elements results in a loss of 
appetite and inefficient gains or loss of body weight. The 
storage of sodium and chlorine in the body is limited; 
consequently, there should be a regular supply of these 
two elements in the diet. In most circumstances, grazing 
cattle will require supplemental dietary sodium and 
chlorine which are generally provided as common salt. 

Sulfur - Sulfur is required by the animal body in the 
form of amino acids and other organic compounds rather 
than in the form of inorganic sulfur. For the ruminant, 
however, the rumen bacteria can utilize inorganic sulfur 
to synthesize sulfur-containing amino acids. In general, 
grazing cattle will receive adequate sulfur. Supplemental 
sulfur may be beneficial when very mature, low-quality 
forages are being grazed or fed. When non-protein 
nitrogen sources such as urea are used to supply a major 
portion of the nitrogen or "protein equivalent" needs of 
the animal, sulfur should be included at a 12: I ratio of 
non-protein nitrogen;inorganic suifur. 

Manganese - A manganese deficiency in breeding 
cattle produced under experimental conditions results in 
reduced fertility of cows and weak legs or pasterns in new
born calves (figure I). The deficiency has been reported 
under grazing conditions in localized areas of certain 
countries. 

Figure 1. - Manganese deficiency- Weak legs in ca(ffrom 
dam receiving 15.8 ppm dietary manganese. (Courtesy I. 
A . Dyer, Washington State University). 

Zinc - A zinc deficiency results in general unthrift
iness, scabbing of the skin over the legs and loss of hair 
and dermatitis over the entire body (Figure 2). Beneficial 
effects from supplementing feedlot rations with zinc have 
been obtained, but a consistent improvement in animal 
performance with zinc supplementation has not been 
shown. Supplemental zinc has increased weight gains of 
cattle grazing rangeland. Based on forage zinc levels , it 
appears that zinc deficiency could occur in several areas 
of the world. 

Figure 2. - Zinc deficiency- Calf on the left received 3 ppm 
dietary zinc. Note general dermatitis and scalv lesions on 
legs and nose. Calf on the right received I 00 ppm supple
mental zinc. The zinc deficient calf gained 53 pounds in I 7 
weeks, while the calf receiving supplemental zinc gained 
132 pounds. (Courtesy£. A. Ott, W. H. Smith, and W. M. 
Beeson, Purdue University). 

Iodine - The entire Great Lakes area and much of the 
northern section of the U.S. are subject to an iodine defi
ciency. The typical sign of an iodine deficiency in breed
ing cattle is that of a goiterous condition seen parti
cularly in the newborn calf (Figure 3). Although a defic
iency of this element is seldom apparent in finishing 
cattle, supplemental iodine is generally provided to feed
lot cattle as well as to most cattle under grazing condi
tions. 
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Figure 3. - Iodine deficiency- Goiter in calf resulting.from 
dam receiving iodine deficient diet. (Courtesy l. R. 
McDowell, University of Florida). 

Cobalt - Cobalt deficiency signs are generally non
specific, and frequently the animal has the appearance of 
suffering from extreme starvation or from heavy parasi
tism. Cobalt functions within the animal body as a part of 
vitamin 8 12, which is synthesized by rumen micro
organisms. Cobalt deficiencies are observed under 
grazing conditions in certain geographical areas of the 
world including sections of the United States. Positive re
sponses to supplemental cobalt have been reported with 
finishing cattle as well. Orally administered heavy pellets 
made of cobalt oxide and clay which remain in the reticu
iorumen for several months have been found effective in 
supplying cobalt to cattle. The pellets are best suited for 
use in areas where only cobalt is deficient or where it is by 
far the most limiting deficient mineral element. In areas 
where other deficiencies exist, cobalt can be supplied 
along with other minerals. 

Copper - Copper deficiency in cattle results in 
unthriftiness, bleaching of the hair and anemia. Many 
areas of the world, including Australia, New Zealand, 
England, the United States and the lowlands of Europe 
are subject to copi}er deficiency. In general, however, the 
deficiency occurs under grazing conditions, with few 
repons indicating problems under dry lot feeding. When 
higher than usual levels of molybdenum are present in 
forage, the animal's copper requirement in increased. 

· Iron - Iron deficiency results in an unthrifty, anemic 
condition in the animal. The levels of.iron found in most 
forages and feedstuffs in most areas of the United States 
are considered adequate for cattle. Unless there are 
complicating factors such as parasites, it seems unlikely 

that an iron deficiency would occur in yearling or older 
cattle. 

Selenium - A deficiency of selenium results in white 
muscle disease (nutritional muscular degeneration), a 
condition which occurs primarily in young calves born to 
selenium deficient dams . At the present time, selenium is 
not approved by the Food and Drug Administration for 
inclusion in ruminant rations or mineral supplements for 
ruminants. It can be given only under the supervision of a 
veterinarian or obtained by using feedstuffs or feed 
supplements known to be high in selenium. In selenium 
deficient areas, the use of injectable selenium-vitamin E 
preparations with pregnant cows has been effective in 
reducing the unthriftiness in new born calves and in 
reducing the incidence of retained placentas. 

Mineral Composition of Feeds 
The mineral composition of several forages is given 

in table 2. The composition data may be compared with 
the requirement values listed in table 1, to provide a 
general impression with regard to which minerals may be 
present in adequate or inadequate amounts in forages. 
The few examples listed indicate the considerable varia
tion in mineral content among samples of the same type of 
forage. Several surveys have indicated that the content of 
trace minerals in feeds has been decreasing over the years. 

Supplying Supplemental Minerals 
The quantities of certain macro-minerals, phos

phorus as an example, to be added to the diet are 
generally determined as the difference between that 
present in the basic dietary ingredients and the N.R.C. 
requirement or other acceptable allowance. The neces
sary amount is then provided in an inorganic supple
mentary form. Frequently the levels of trace minerals in 
the basic dietary ingredients will be ignored in formulat
ing rations, and 50 to 100% of the N.R .C. requirement or 
an accepted allowance will be added. This is done be
cause of the tremendous variability that exists in the trace 
mineral composition of feeds, the difficulty or cost 
involved in obtaining accurate trace minerals at levels 
which will assure adequate nutrition. The chance of iron 
being deficient in a usual ration for mature cattle seems 
rather remote, and supplementation with 50% of N.R.C. 
requirement should be adequate. Iodine is deficient in 
many areas of the United States, and zinc, manganese 
copper and cobalt are known to be deficient in certain 
areas of the country. Therefore, it may be desirable to 
provide 100% of the requirement or allowance for these 
elements, especially in areas where they are known to be -
low in feedstuffs. Iodine may be added at slightly higher 
levels beca~e of its known stability in mineral mixtures. 
High molybdenum in the forage can increase copper 
requirement by three to five times the indicated 4 ppm. 
Animal scientists within individual states will have 
information concerning which mineral elements are most 
likely to be deficient in their area. 

In general the most satisfactory way of providing 
supplemental minerals to grazing animals is through the 
use of one "complete" mineral mixture (containing 
macro-and trace-minerals) which is offered free-choice in 
a single compartment ._feeder. This system requires close 
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TABI~E 2 MINERAL CONTENT OF FORAGES AND CORN SILAGE' 

Legume {?rage Grass forage Corn Silage 

(992) (352) (7179) 

Element Average Range Average Range Average Ran!!e 

% dry matter basis 

Calcium 1.18 .03 -2.23 0.49 ; IO-L58 0.27 .01-1.88 

Phosphorus 0.30 .14 -0.56 0.22 .09-0.56 0.23 .01-0.93 

Sodium 0.024 .001-0. IO 0 .014 .00-0. 11 0.005 .00-0.35 

Magnesium 0.24 . to -0.58 0. 16 .04-0.42 0. 18 .01-0.55 

Potassium 2.55 .21 -4.93 1.68 .24-4.04 1.07 .02-3. 28 

ppm, dry matter has is 

Iron 221 .7 41 - 800 184.4 32 .. 1200 200.1 5 - 1800 

Zinc 28.1 11 - 260 27.6 12 .. 112 30.8 3 - 416 

Manganese 44. 1 8 - 1080 76.4 12 - 689 38.1 1 - 267 

Copper 13. 1 2 - 214 12.9 2 - 69 8.1 2 - 110 

'From Adams (J . Dairy Sci. 58: 1538. 1975) .. Most of the samples originated in Pcnnsvlvania and "Jew York . Value~ 
determined by emission spectrometry. 

hNumber of samples represented . 

supervision to assure that clean, fresh minerals are a 1ail
able on a continuous basis and that consumption re
mains within reasonable limits. It will probably prove 
most economical to make use of commercial mineral 
mixtures~although the indfvidual may wish to prepare the 
desired mineral mixture if the cattle operation is of suffi
cient size to warrant this practice. 

Mixtures containing approximately one-third to 
one~half trace mineralized salt and one half to two-thirds 
of a suitable feed grade calciwn phosphate (usually 
defluorinated phosphate or dicakium phosphate) are 
sometimes prepared on the farm or ranch for free-choice 
feeding. In general, relatively small amounts of the trace 
minerals itt relation to requirements will be provided by 
such mixtures. Thus they are suitable for use only in area~ 

here it is known that no serious deficiencies of the 
essential trace elements exist. 

The brood cow's requirement for minerals and al~o 
protein and energy will be highest during early lactation. 
If this coincides with the winter season, protein supple
ments in either dry or liquid form will generally be pro
vided. Additions of phosphorus, sulfur (if non-protein 
nitrogen is present) and limited amounts of trace ele
ments to this supplement can help meet the peak demand 
for minerals. 

Mineral mixtures are sometimes used as carriers for 
pesticides and certain additives . An example is the ad
ministration of larvicides for the control of flies . When 
additions of this kind are made to mineral mixtures, it is 
important that the normally required consumption of the 
mineral is not reduced. 

sa-lt unle~s the salt content of the cattle's drinking water is 
high. An example of the amount of various . minerals 
supplied by a mineral mixture offered free-choice to cattle 
on range or pasture is shown in table 3. 

It is assumed that the consumption of the mineral 
mixture will represent about 50 gr;ams per cow daily (2 
ounces equals 60 grams; 0. 1 pound equals 45 grams) or 
approximately 0 .5% of the total dry feed intake based on 
a feed consumption of 10 kilograms (22 pounds) for a 500 
kilogram ( 1100 pound) lactating cow with average 
milking ability. (The intake of 22 pounds is somewhat 
high for many animal~ bu_t it allows an easy approxima
tion, on a concentration basis of minerals consumed). 
Dietary requirements are listed in column 2 and the 
composition of the mineral mixture is shown in column 3. 
The percent of each mineral added to the animal's ration 
and the percent of the dietary requirement represented by 
this amount are shown in the next two columns. There
fore, for phosphorus, the mineral supplement increased 
the dietary phosphorus by .03% and supplied about 11% 
of the total dietary phosphorus requirement (.28%). 
Supplemental iron was supplied at a level of 50 ppm com
pared with a minimum requirement of I 0 ppm. Thus, the 
supplement provided 500% of the minimum require
ment. The use of a comparison such as this allows one to 
determine fairly quickly whether meaningful levels of 
minerals are being supplied by the mixture in question. 
Although 50 grams or 0 . I pound ( 45 grams) of the mineral 
mixture is a reasonable average daily consumption figure, 
the intake will vary due to the type and quality of forage 
or feed available. 

Determining Adequacy of a Mineral Mixture Mineral Feeders 
Complete mineral mixtures offered free dH1ice to Feeders for providing minerals should be spaced not 

grazing animals should contain a minimum of 6 to 8<f0 farther than one-half mile apart and be adequate in 
phosptwrus and a calcium level not to exceed three times number for the maximum stocking rate of the pasture. 
the level of phosphorus. They &ht>uld contain 25 to 30% The feeders will be more accessible to cattle iflocated near 
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TABLE 3. MINERAL REQUIREMENTS AND PROPORTIONS OF THE REQUIREMENT 
SUPPLIED BY A MINERAL MIXTURE CONSUMED AT THE RA TE OF 0.5% 

OF THE TOTAL DIETARY DRY MATIER INTAKE 

Mineral 

Calcium 
Phosphorus 

Iron 
Zinc 
Manganese 
Copper 
Cobalt 
Iodine 

Dietary 
require men~ 

(%) 

o.2sc 
o.2sc 
ppm 

10 
30 
20 
4f 

0.1 
0.1 

aN.R.C., Nutrient Requirements of Beef Cattle, 1976. 

Mineral mixture 
compositionb 

(%) 

18.00 
6.00 

% 
1.00 
0.25 
0.20 
0.10 
0.02 
0.01 

Supplied from 0.5% 
mineral mixture 

(%of (%of 
ration) requirement) 

o.09d 2e 
0.03 11 
ppm % 
50.0 500 
12.5 42 
10.0 50 

5.0 125 
1.0 1,000 
0.5 500 

bcomposition similar to certain mineral mixtures available commercially. Salt (sodium chloride) present in the mix level of 26 to 30% will 
meet the sodium and chlorine requirements. 

CRequirements listed for a 500 kg (1100 lb) lactating cow with average milking ability. 

dlndicates that dietary calcium was increased by 0.09% by consumpti~n of the mineral mixture. 

elllustrates th~t the mineral mixtures provided 32% of the total dietary calcium requirement of 0.28%. 

fHigh levels of molybdenum in the forage or feed can increase the copper requirement by a factor of 3 to 5 times. 

water tanks, shaded loafing areas, and areas of best 
grazing. Mineral consumption will vary due to changes in 
quality of available forage and to the palatability and 
condition of the mineral supplement. Feeders should be 
checked on a weekly basis, and a clean, fresh s~pply of 

minerals maintained at all times. Since mineral supple
ments are -corrosive to metal, the compartment for 
holding minerals is usually made of wood or fiberglass. If 
the mineral feeder is to be in a permanent location, the 
trough can be constructed of concrete. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. 
Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia 
Polytechnic Institute and State University, Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and 
nondiscriminatory basis. 

An Equal Opportunity/ Affirmative Action Employer 
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FEEDING AND MANAGEMENT OF .THE BEEF FEMAUE 
·-'' ·'·--) ---·------~~J 

John T. Johns, Extension Specialist; Curtis W. Absher, Extension Specialist; 
and Nelson Gay, Professor of Animal Science, University of Kentucky 

In discussing the feeding and management cycle of 
the beef female it is logical to start with the replacement 
heifer calf at weaning. Since productivity in the cow 
herd is the result of both genetic and environmental in
fluences, certain basics should be considered. (I) 
Growth rate and mothering ability are highly heritable, 
thus making performance records essential. (2) Ex
cessive fat on a replacement female can be harmful; 
therefore, the . feeding program is important. (3) 
Reproduction is dependent on nutrition, disease or 
other environmental influences. 

Heifers selected as replacements should be in the top 
one-half of the herd in performance, out of cows that 
calve regularly, dropped early in the calving season, 
properly immunized and free from disease. 

Normal growth and development are breed and in
dividual animal dependent. Acceptable growth rates in 
one breed or for some animals may be unsuitable for 
others. A feeding and management program that may 
be adequate for some heifers could cause excessive fat
tening in others and yet possibly not provide sufficient 
nutrients for proper development in other heifers. 
Therefore, producers should know normal growth rates 
for their breed and set goals for their replacement 
heifers. 

Replacement heifers should: (1) reach puberty at 
14-16 months of age; (2) be large enough at breeding so 
that 90% or more are cycling and (3) be large enough at 
first calving to minimize difficulty. Body condition 
should be sufficient to support milk production and 
rebreeding without interferring with parturition. A 
definite production scheme must be developed to allow 
these goals to be met. Feeding heifers to a specific 
weight at a specific age or the "target weight concept" is 
an example of such a scheme. The following can be used 
to develop this concept. 

Values from the U. S. Meat Animal Research Center 
on age and weight at puberty of crossbreed heifers are 
given in Table 1. All heifers are crosses of Herefords 
and Angus with the sire breed shown. Target weights at 
which 80 to 900/o of females reach puberty for some 
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straight bred heifers are: Angus, 550-650 lbs; Shor
thorn, 550-600 lbs; Hereford, 600-700· lbs; Brahman, 
675-750 lbs; and Charolais, 700-800 lbs. 

TYPICAL REPLACEMENT HEIFER 

Table 1. Age and Weight at Puberty 
of Crossbred He if ersa 

800/o Puberty 900/o Puberty 

Average Average Average Average 
Breed Age Mos. Wt. lbs. Age Mos. Wt. Lbs 

AxH + HxA 14.0 675 14.5 695 
Char-X 14.5 730 15.3 760 
Jersey-X 12.3 550 13.2 575 
Lim-X 14.7 690 15.8 735 
Sim-X 13.9 705 14.6 730 
South Dev-X 13.6 685 14.5 715 

avalues extrapolated from MARC data 

Birth dates and weaning weights are essential to use 
the target weight concept. Comparison of on-farm 
weights and ages with values in Table 1 will give the 
amount of needed gain and the available time to add 
this gain in order for 80 or 900/o of the heifers to cycle. 
With this information producers can formulate specific 



rations for both the heavy and light half of replacement 
heifers. Research has shown (Table 2) that feeding ac
cording to the target weight concept will allow more 
heifers to reach puberty and conceive during a breeding 
season than treating all replacements alike. See your 
local Extension Agent for Agriculture and SR-2000 and 
SR-2001 for specific nutrient requirements and informa
tion on ration balancing. 

Table 2. Effect of Target Weight Concept on 
Reproduction in Heif ersa 

Fed Fed 
Separately Together 

Light Heavy Light Heavy 

Number 19 20 10 10 
Initial Weight (lbs) 374 464 376 475 
Winter ADG (lbs) l.80 l.23 l.25 l.47 
Spring weight (lbs) 675 671 587 717 
OJo Cycling at Breeding 

Season 79 90 60 90 
OJo Pregnant End of 

Breeding Season 79 90 60 80 

aJAS 44:165, 1977. 

Ranges in nutrient requirements and suggested rates 
of gain for the beef fem ale are given in Table 3. As il
lustrated, nutrient requirements change with age and 
rate of development; therefore, it is important to use ra
tions balanced for the specific age and rate of gain that 
meets your situation. 

A variety of feedstuffs can be combined into simple 
but balanced rations for the replacement heifer. Exam
ple rations for wintering weanling heifers at 1.0 to 1.25 
pounds per day are given in Table 4. The rations are 
based on individual forage analysis or SR-2001. 

Table 4. Wintering Rations for Weanling Heifers 
Weight 500 lb., Gain 1-1.25 lb./Day 

Ingredient 

Corn Silage 
Grass Hay 
Mixed Hay 
Ear Corn 
Shelled Corn 
Soybean Meal 

30 

Ration (lbs. per day) 

II III 

10 10 
5.0 

4.5 

IV 

10 

4.0 

.5 

Mineral nutrition, particularly calcium and 
phosphorus, should be observed closely when feeding 
corn silage. The analysis of the silage used in this exam
ple is taken from a Forage Testing Program Summary 
and will just meet the minimum calcium and 
phosphorus requirements. Free choice supplementation 
of equal parts of calcium and phosphorus is advisable 
when corn silage is fed. When hay is average or better in 
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quality, vitamin and mineral supplementation is 
generally not necessary. However, poor quality hay will 
need vitamin A and probably phosphorus supplementa
tion. In this case, the supplement should be low in 
calcium and high in phosphorus. In general, calcium, ~ 
phosphorus and vitamin A supplementation are inex
pensive and use in most cases can be justified. 

All cattle need protein; however, before purchasing 
and using a protein supplement, consideration must be 
given to the actual amount and type of protein needed. 
The dry pregnant mature cow can consume enough feed 
containing only 5 to 60Jo crude protein to meet needs 
while a cow in lactation will have to consume a feed con
taining 9-lOOJo crude protein in order to meet needs. Ob
viously supplementation needs of the two groups will be 
different. In general, poor quality feeds such as overly 
mature or weathered hay or standing grass will need 
protein supplementation. Well made high quality grass 
or grass-legume hays fed in sufficient quantity generally 
will not require protein supplementation. 

Protein supplementation may come from either 
natural or chemical sources and when supplements must 
be purchased producers · should be aware of what type 
they are using. In general natural proteins are more 
suited to low energy feeds and young light-weight cattle 
while chemical sources (urea containing sources) can be 
well utilized with higher energy rations. Many commer
cial supplements contain at least some chemical or non
protein nitrogen. For best results with heifers, no more 
than l/J of the supplemental protein should be from a 
nonprotein source such as urea. 

Pasture is an important source of feed for the beef 
herd. Heifers can make adequate growth rates on high 
quality pasture during and after the breeding period. 

The desired rate of gain during the second wintering 
period again will depend on the heifer's condition, 
weight and breed. Lightweight thin heifers will need to 
gain more than heavy fatter heifers. Judgement should 
be used to adjust rations so that proper gain may be 
maintained. Rations for wintering bred yearlings at 
about 1 .. 0 pound per day are shown in Table 5. 

Table 5. Wintering Rations for Bred 
Yearling Heifers 

Ingredient 

Corn Silage 
Grass Hay 
Mixed Hay 
Soybean Meal 

Weight 800 lb., Gain 1.0 lb/Day 

Ration (lbs. per day) 

II Ill 

40 

•Minimum 9-lOOJo crude protein and 50-550'/o TDN 

IV 

20 

The grass hay used in the example rations must be of 
high quality or both protein and energy supplementa
tion will be needed. Calcium and phosphorus sup
plementation should not be necessary if at least 



"average" feeds are used. If additional minerals are 
needed, a supplement containing equal parts of calcium 
and phosphorus could be used. 

It should be apparent by now that proper ration for
mulation depends on the nutrient content of the 
feedstuffs used. Using book values will give you ac
curate rations only if you produce 'lVerage feeds. A feed 
analysis is inexpensive and the only accurate method to 
obtain a precise ration. See your local Extension agent 
for help in obtaining a feed analysis. 

After calving, the heifer's nutritional status is most 
critical. An increase in nutrient intake is necessary since 
requirements have increased considerably. The most 

. critical time during the life of the beef female is that 
foil owing calving as a 2-year-old. This heifer must pro
duce milk, rebreed and continue to grow and develop. 
Under less than ideal nutritional conditions, many will 
fail to rebreed. Suggested rations to allow a heifer to 
rebreed, produce milk and gain at the rate of .5 pounds 
per day are shown in Table 6. 

Table 6. Rations for the Lactating Reif er 
Immediately After Calving 

Weight Range 850-900 lbs., Gain .S lb/Day 

Ingredient 

Corn Silage 
Grass Hay 
Mixed Hay 
Shelled Corn 
Soybean Meal 

Ration (lbs. per day) 

I 

45 

3 
1.5 

II III 

3 
.5 

•Minimum of 9-IOOJo Crude Protein and 50-550Jo TON 

Feeding and Managing the Mature Brood Cow 
One of the most important goals for a cow-calf pro

ducer is to have a calf per cow per year. Most cows have 
a gestation period of 280-290 days. Therefore, on the 
average, the cow has 80 days to recover from calving, 
cycle and conceive if a 12 month calving interval is to be 
maintained. Proper management must be aimed at caus
ing this to happen. 

An important part of management involves meeting 
the cows nutritional needs. Research has shown that 
conception rate and time of conception are related to 
nutritional status before and after calving. 

Nutrient requirements change greatly with calving. 
Average energy and protein needs increase by 45 and 
1420Jo respectively. If cattle in different production 
stages (dry and lactating) are fed together, one or both 
of the groups is usually improperly fed. Dry cows are 
usually overfed and cows with calves underfed. 
Underfeeding will lower conception rates and delay con
ception while overfeeding will create fat cows, reduce 
productivity and is costly. 

The use of a short breeding season, and thus a short 
calving season, makes it easier to meet the nutritional 
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needs of a brood cow. When calving occurs, lactating 
and dry cows may be separated and feed increased for 
cows with calves. While separation is preferred, when it 
is not possible, a short calving season will allow a herd 
to be managed as one unit. When calving begins, all 
cows may be put on the cow with calf rations. 

Timing of the calving season should be based on 
available feed, labor and/or personal preference. A spr
ing calving season synchronizes cow nutrient needs and 
cool season pasture production. Legumes should be in
cluded in the pasture for maximum cow gain and con
ception rate and maximum calf performance. 

Fall accumulated fescue is an excellent source of feed 
that the cow can harvest herself. Fescue is higher in 
energy and digestibility during late fall than at any other 
time of year. Protein content of accumulated fescue will 
be adequate until late winter, since the dry cow's needs 
can be met with feed containing only 60Jo crude protein. 
Vitamin A may be deficient and should be sup
plemented. 

Crop residues which remain following grain harvest 
off er potentially useful and economic cow feed. Crop 
residues should be considered as energy sources only 
and best fit the needs of the dry cow. 

Corn can be a more economical source of energy than 
hay. Kentucky research has shown that both lactating 
and dry cows may be wintered on nothing but corn as an 
energy and protein source. Care must be taken to insure 
that all cattle can eat at the same time to prevent 
founder. The substitution rate of corn for hay is five 
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pounds of corn for eight to nine pounds of hay. 
Hay remains the major source of winter feed for the 

cow herd. In a labor saving effort, large round bales and 
stacks have replaced conventional bales on many farms. 
Cattle access to these big packages must be limited or 
large amounts of waste will occur. A feed rack or fence 
will be needed to keep waste at a minimum. Weight and 
dry matter content of these large packages may vary 
considerably. These should be known to insure that the 
proper amount of feed is being provided. 

Regardless of the source of feed, the important con
sideration is that enough is available to properly winter 

the herd. Feed needs should be evaluated well before 
winter. An inventory of the cattle to be wintered and 
their feed requirements are necessary to determine if 
sufficient feed is available. Use the Southern Regional 
Fact Sheet SR-3006 ''Grouping the Commercial Beef 
Herd for Winter Feeding" as a guide in determining in
ventory and feed requirements. 

Management of the cow herd is a year round job and 
high percentage calf crops can only be achieved by 
careful attention to all aspects of brood cow manage
ment. 

Table 3. Nutrition and Development of the Beef Female 

DAILY NUTRIENT REQUIREMENTS 

Vil A, 
Average Fttd, Air CRUDE Thousands, 

Weight Daily gain, Dry, lbs. PROTEIN, TON, Ca. lbs. p lb. IU 
LIFE CYCLE ST AGE PERIOD* Change lbs. lbs. lbs. 

Weanling calf Dec. I- 400 to 1.0- 12-
April 15 600 
135 ·days 

1.5 15 1.34 8.5 .034 0.32 14 

Yearling Apr. 15- 600 to 
Heifer (Pasture) June 31 700 1.0 

75 days 1.25 18 1.47 9.9 .03 .o3 16 

Bred Yearling July 1- 700 IQ_ 
(Pasture) Oct. 15 800 1.0 19 1.54 10.5 .03 .03 17 

105 days 

Bred Yearling Oct. 15- 800 to .5-(Wintering) Apr. 15 925 
1.0 19 8.7 .035 21 1110 days 1.43 .035 

First-Calf Heifer April 15 - 850 to 
Lactation, Rebreeding Sept. 15 900 

150 days + .5 27 2. 17 11.5 .059 .060 43 

Dry, Pregnant, Mature Sept. I-
Middle Y1 Pregnancy Nov . 30 IOOO -.5 16.5 .86 7.9 .026 .026 19 

75 days 

Dry Pregnant, Mature Dec . I-
Last 1/ 1 Pregnancy Mar . I 1000 

120 days + 1.0 19 1.05 9.4 .033 .033 23 

Mature Cows, nursing Mar . I-
Average Milking, Abil. July 31 1000 0.0 23 1.9 II .057 .057 23 

150 days 

Mature Cows Nursing Mar. I-
Superior Milking Abil. July 31 1000 0.0 28 2.7 14.1 .I .09 36 

150 days 

•Dates are relative to cows calving in March and April. Dates would vary for herds calving at other seasons. 

Virginia Cooper.1tive Extension Service programs, activities, and employment opportunities are available to all people regardless of 
race, color, religion, sex, age, national origin, hand!cap, or political affiliation. An equal opportunity/affirmative action employer. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 1977, in cooperation with the 
u. s. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia .Po.ly~echnic 
Institute and State University, Blacksburg, Virginia 24061 ; M. C. Harding, Sr., Administrator, 1890 Extension Program, V1rgin1a State 

University, Petersburg, Virginia 23803. 
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Beel: Individual Identification of Cattle 
Curtis Absher, Fred Thrift, and Nelson Gay, University of Kentucky 

Cattle are identified primarily for two purposes: (1) 
to provide positive identity for recording performance 
and/ or family relationships; and (2) to serve as a means 
of establishing legal title. To fulfill the first purpose, each 
animal in a herd must have a unique identity; that is, it's 
identification must in some way be unlike the identity of 
all other animals within a herd. On the other hand, owner
ship identity is established when each animal belonging to 
an individual or firm bears the same mark of identifica
tion. 

To establish identity for record purposes, numbers, 
letters or a combination are assigned to individual 
animals. While individual identity is helpful in establish
ing ownership, it is inconclusive 5ince many animals in 
different herds can bear the same number or letter 
identity. Furthermore, brand laws usually exclude the use 
of letters or numbers as legal ownership marks. 

A system of identification should be developed for 
each herd by the owner who desires a complete record 
keeping system. 

The identification system should provide for the 
following: 

(I) Unique and positive identity for each individual. 

(2) As much information about the individual as 
possible at a glance. For . example, Calf No. 11 
could mean that this was the first calf bor:n in 
1971 while 192 would mean that this was the 
19th calf born in 1972. Also, cow No. 1072 could 
mean that she was the first cross, 1072, in an 
upgrading system and was the 1072 calf born 
in 1972. T1'is system has been used in herds up
grading to purebred and works well for fewer 
than 100 cows. 

(3) Easy recognition. 

Methods of Identification 

Some of the commonly used methods for individual 
identification are discussed· below. 

I. Tattoo: An ear tattoo is required for the registra
tion of most purebred animals. Tattoos are permanent 
and simple to apply by the experienced herdsman. How
ever, the main disadvantage of tattoos is that the animal 
must be caught and restrained in order to identify it. 
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Good tattoos can be achieved if the following steps are 
followed: 

(I) Clean all wax and dirt from the area of the ear to 
be tattooed. 

(2) Set tattoo pliers to desired numerals. Check by 
tattooing a piece of cardboard tattooing the ear. 

(3) Firmly clamp the ear with the tattoo pliers. 

(4) Rub the tattoo punctures full of ink until the bleed
ing ceases. 

A few tricks by experienced cattlemen to obtain 
legible tattoos are: 

(I) "You won't have a good tattoo unless your thumb 
is covered with ink." However, some successful 
tattoos have been made with roll-off. bottles or 
old toothbrushes. 

(2) "Avoid the ribs in the ear." 

(3) "New tattoo numerals or letters may be too sharp 
to make a sufficient opening to allow an adequate 
supply of ink to get under the skin." Therefore, 
some cattlemen recommend "dubbing" the new 
figures with a file. 

2. N eek Chains or Ropes: N eek chains or ropes are 
rapidly becoming an antiquated method of identifi
cation. This method has served well up to the time of 
improved techniques because neck chains are easy to 
install and allow for identification without restraining the 
animal. Neck chains are reasonably permanent if the 
chain is kept properly adjusted and worn links are re
placed regularly. But, some problems are associated with 
the use of neck chains for individual identification of 
cattle. Chains must be adjusted frequently on growing 
animals and the incidence of death by strangulation due 
to the entanglement of the chain is not uncommon. In 
order to be completely safe, neck chains should be 
equipped with "weak links" or"spring type links" that will 
allow the chain to give under extreme pressure. But if this 
is done, neck chains become to a degree, temporary 
identification. 

3. Identification tags: Tags, generally made of 
plastic or light metal have been used many years as a 
temporary means of individual identification. Up until 
recent years, the most permanent ear tags were small and 



when placed snugly in the ears were somewhat free of 
snagging. Tag manufacturers have discovered that a 
principal of successful identificati9n with tags is flexi
bility. Manufacturers of large, easily visible tags have 
used a flexible, almost rubber-like plastic or recom
mended that the tag be installed in flexible areas, such as 
near the end of the ear, in the loose skin of the dewlap, or 
the flank, rather than in the ear close to the head. Tags 
that have been most successful are free-swinging, flexible, 
and are free of corners or projections that allow them to 
become caught in fences, brush and equipment. 

Fig. 1: Ear Tagging is a convenient method of identifica
tion 

The most common place for installation of tags is in 
the ear. However, some producers have been satisfied 
with the permanency of brisket tags. Brisket tags have the 
disadvantage of being difficult to read when cattle are in a 
squeeze chute or grouped in a pen. 

Application of numbers and figures to the tags is 
important. Most tags can be purchased prenumbered, in 
which case figures are embossed or bonded to the tags' 
surface. Many producers prefer to number their own tags, 
however. If this is done, an ink or paint that bonds with 
the tag material is preferred. If a non-bonding ink is used, 
tags should be numbered well in advance of their installa
tion and then renumbered to insure permanency of the 
identification figure. 

Different color tags and/ or ink can be used to 
designate sire, herd, year or month of birth. A combina
tion of up to four digits is easy to read and allows number
ing of 999 calves per year with a year digit included. 

4. Branding 

A. Fire Branding of the hide with hot irons is one of 
the oldest and most permanent techniques of es
tablishing legal title to cattle. Also, the technique 
can be used for individual identification if num
erals or letters are used. Fire branding is permanent 
and provides a mark that can be easily recognized 
at fairly great distances. The disadvantages of this 
technique are: (l) a certain degree of experience 
is required to make legible brands, (2) brands must 
be clipped in the winter to allow complete legibi
lity, (3) there is damage to the skin that is objection
able to the tanning industry and (4) the technique 
is considered inhumane by some people. 

Figure 2: A good fire brand 

A few clues to good fire brands are: 

(I) Use a properly heated iron. The iron is properly 
heated when it looks silvery-grey in the daylight 
but glows a cherry-red color when held at the bot
tom of a 5-ga/lon bucket. An iron that is too hot 
easily burns through the skin, while a cool iron re
quires an extended time of application which in
creases the chance of blotching .by movement of 
the animal. 

(2) Restraining the animal is absolutely necessary. 

(3) Irons must be properly constructed . A face width 
of approximately l / 4 - I/ 2 inch is pref erred and 
circles of corners should be vented to prevent ex
cessive scarring (see Figure 3 below): 

Fig. 3: Branding irons should be vented to prevent 
excessive scarring. 

(4) Brand only dry cattle. Branding wet cattle results 
in scalding and excessive scarring. 

(5) Brand when flies are not a problem. Use insecti
cide on brand if necessary to brand during fly time. 

Brands should be 3-4 inches high. Hot iron 
handles should be 2-1/2 to 3 feet long. 

Techniques for Fire Branding: 
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(I) Restrain animal 

(2) Heat iron as described above 

(3) Select site to be branded. Shoulder, neck and thigh 
marks have all been used but just behind the 
shoulder on the rib cage of the hip are the pre
f erred sites for identification numbers. The jaw is 
reserved by health authorities as a site for identify
ing diseased animals. 



-

(4) Clip heavy hair coats on site to be branded (This 
is necessary only when hair coats are extremely 
heavy or dirty.) 

(5) Hold the hot iron (firmly) on the hide until the 
branded area is a rich tan in color or looks like new 
leather. 

(6) Brands will probably need to be clipped annually 
to insure legibility. 

(7) Smaller, specially designed irons can be used for 
fire branding the horn on horned cattle. 

B. Freeze Branding of cattle with super-chilled 
irons (also called cryogenic branding) has been de
veloped in recent years with the exception of pro
ducing hide marks that are more humane and more 
easily read than fire brands. Also, it was hoped 
that freeze brands would not have to be clipped, 
since the hair of the branded area would be dis
colored or white due to damage by the extreme 
cold to the melanocytes (color producing cells) 
of the hair. 

p. # -.. .... \ ·=""~ . 

Figure 4: Freeze branding 

Freeze branding has not fulfilled all of the early ex
pectations for the technique, even though some people 
have been satisfied with it. Generally, the greatest dis
appointments have been: (1) brands still needed to be 
clipped in the winter for complete legibility, (2) the pro
cess is relatively expensive on small numbers of cattle, (3) 
the visibility of the brand is not as good on yellow, white, 
or red cattle as it is on black cattle. 

Materials Needed for Freeze Branding: 

l. Chute or restraining device. 

2. Hair clippers, brush and squirt bottle. 

3. Branding "irons." 

4. Insulated container for coolant. 

5. Alcohol (95% ethyl, methyl or isopropyl) 
or acetone. 

6. Dry ice or liquid nitrogen. 

Figure 5: A freeze brand-summer. 

Figure 6: A freeze brand-winter. 

Technique for Freeze Branding: 

Essentials of successful freeze-branding are properly 
cooled irons, uniform pressure and correct timing. Key 
steps follow: 

l. Cool "irons" in alcohol and dry ice or liquid 
nitrogen. 

2. Restrain animal. 

3. Clip area on fleshy part of rump or side. 
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4. Clean by brushing, and wet thoroughly with 
alcohol from a squirt bottle or sponge. 

5. Firmly hold the iron for the necessary time. 

Timing Calves Mature cattle 

Alcohol and dry ice 
Liquid nitrogen 

40 seconds 
10-15 seconds 

60 seconds 
20-30 seconds 

C. Ch emical Branding is done by applying a 
caustic liquid or paste to the hide with a specially 
designed iron. The chemical causes irritation to the 
skin, removal of the hair and a scar to form. While 
a minimum amount of skill and equipment is re
quired for this method, ideal weather is necessary 
and smearing of the chemical by riding or tail 
switching must be avoided. Results with chemical 
branding have been highly varied . If this technique 
is chosen, directions supplied by the manufacturer 
of the chemical should be closely followed. 

Angle Brand System 

A universal identification system, based on two 
concentric squares, has been devised by U.S.D.A. 
A_RS workers. In the basic square, numbering starts 
with 2 and continues clockwise 4, 6, 8. Odd nµmbers 
are shown by a second square, rotated an eighth 
turn to the right as shown in figure 7. 

These marks can be applied by either hot or cold 
branding techniques. In recognition trials these were 
more easily read than numbers. 

I I 

'2 
/n 11=1 
"(~=ao _J 

--, l_ is read 1048. 

Figure 7: Angle brand system. 

Summary 

Identification is a must in modern beef production. 
A good identification system may combine two or more 
methods, such as ear tags and tattoos for individual 
identification and fire or cold branding for establishing 
ownership. One simple principle of identification that is 
frequently violated is that every time a number is changed 
on an animal the chance of a record mix-up is increased . 
Where possible, numbers on brands, tags, tattoos and 
neck .. chains should correspond, and once an animal is 
assigned a number, that should be his for life. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose Is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Management of the Beel Cow 
at Calving Time(Prior, During and Alter) 

Fred C. Powell, Associate Professor, and, Haley M. Jamison, Professor & Leader, 
Animal Science-Beef Extension, University of Tennessee 

The beef cow is the most important single link in the 
beef production chain. All advantages gained by genetic 
selection for such desirable economic traits as growth 
rate, feed efficiency and carcass value are lost unless the 
beef cow produces and weans a healthy calf. 

Approximately 15 percent of the Southeastern beef 
cow herd fails to wean a calf on an annual basis. Roughly 
one-half of this loss is due to conception failure with most 
of the other one-half being lost at calving time or shortly 
thereafter. Losses at calving time can be further classified 
as roughly one-half occuring with first-calf heifers and 
one-fourth with second-calf heifers. The remaining one
fourth of calving loss occurs in mature cows four years of 
age or older. 

Experienced beef cow herd managers maintain that 
one-half of the losses at calving time can be prevented by 
prompt application of recommended management 
practices. This indicates that the annual calf crop could be 
increased at least four percent by improving manage
ment at calving time. Since most calving losses occur with 
first and second-calf heifers, this age group might well be 
singled out for special attention. 

The calving period is a critical stage for the beef cow. 
This is particularly true for the first-calf heifer since she is 
undergoing this severe stress experience for the first time. 
Even for older cows, this is the greatest stress period of the 
year. As calving time approaches, the cow becomes 
nervous and is more susceptible to other environmental 
stresses such as unfamiliar sights or sounds. A voiding un
necessary stresses is an excellent beginning for a success
ful calving period. Keeping the cow herd comfortable and 
in familiar surroundings will reduce potential stress 
problems. 

Prior To Calving 
During the last 30-45 days of pregnancy, the cow 

herd will generally need a 10-15 percent increase in the 
ration if being fed stored roughages. This can be in the 
form of an extra 2 pounds of hay or hay equivalent in 
order to furnish an additional pound of TON (Total 
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Digestible Nutrients). Ration quality can be improved at 
the same time by slightly increasing the protein level. For 
example, the extra 2 pounds of hay might be legume or a 
legume-grass mixture. Other methods of increasing the 
protein level might include protein blocks, liquid supple
ments, range cubes, protein-salt mixes, or grazing small 
grain pastures for 4-5 hours once every 4-5 days. If the 
cow herd has been wintered on accumulated permanent 
pasture growth such as f es cue, legume-grass hay or silage 
properly supplemented, the ration should need little if any 
supplemental protein. The 10-15 percent increase in 
quantity will take care of the additional requirements of 
the unborn fetus. Forage testing can be helpf\il in match
ing available feed supply to specific cattle needs. 

Location of a calving site is important for ease of ob
servation. A small, clean, heavily sodded pasture best 
serves this purpose from the standpoint of sanitation and 
disease prevention. This also permits the cow to calve 
under natural environmental conditions rather than 
being restricted to a stall, shed or pen. A void muddy lots, 
open water supply areas and crowded enclosures. 

Separate heavy "springers" from the herd and move 
them to the selected calving site several days (5-10) in ad
vance of the calving period. This makes frequent observa
tion an easier task and also permits the cows to accustom 
themselves to the slight change in their environment. The 
cows closest to calving can sometimes be recognized by 
sunken flanks, distended abdomen, swollen vulva and 
enlarged udder. 

Constant observation of "close-up" cows is unneces
sary. Casual observation at 3-4 hour intervals is generally 
adequate to detect calving difficulties. First calf heifers re
quire more frequent observation than mature cows. 

During Calving 
As the beef cow approaches parturition she becomes 

nervous and restless. Labor pain begins a few hours 
before birth and increases in both frequency and inten
sity until the act of calving is performed. The cow 
becomes more restless and feverish due to stress inten-



sity. Most cows will attempt to calve in seclusion away 
from both man and other animals if they have a choice. 

The beef cow will normally calve in a 1-3 hour 
period. If calving proceeds normally, the cow should be 
left alone. Actual birth is first indicated by appearance of 
the fetal membrances and breaking of the water bag 
which has been the embryonic home of the calf during the 
gestation period. This stage is soon followed by ap
pearance of the calf. A normal presentation is both front 
feet first with the head on the knees. 

After Calving 
The time immediately after the calf hits the ground is 

critical. If delivery has been normal, few probl~ms will be 
encountered. A quick examination to determine if the calf 
is breathing is about all that is necessary. If the nostrils are 
covered with fetal membrances or filled with mucous 
fluid, these obstructions should be quickly removed. 
Initial breathing can often be induced by blowing into the 
calfs nostrils, applying pressure to the chest areas (arti
ficial respiration) or using a straw to tickle inside the 
nostril causing sneezing or coughing. 

Within 30-45 minutes after birth the calf should 
stand and nurse. If weak or chilled, the new calf should be 
rubbed briskly with a dry cloth or burlap bag to speed up 
circulation and helped to stand and nurse. Getting the 
colostrum or first milk from the cow into the calf is 
important. This first milk is highly concentrated in food 
nutrients suited to the young calfs digestive system. In 
addition·, this first milk contains antibodies that are help
ful in prevention of young calf diseases, particularly of the 
digestive system. Dipping the umbilical or navel cord of 
the young calf into a disinfectant solution is recom
mended as a means of preventing infection. 

Once a young calf is claimed by the cow, standing 

and nursing, most problems of calf loss at birth have been 
eliminated. Many early calf losses after this are due to 
scours which are undetected and untreated or do not 
respond to treatment. Calf scours may be nutritional (too 
much milk), bacterial (dirt or filth) or viral. Each type of 
scours may require a different treatment. If scouring is 
common in the calf crop, a veterinarian may be needed for 
diagnosis and treatment. 

After calving, the cow needs only rest and quiet for 
the first day along with access to water. Her need for extra 
feed above the gestation ration will need to be met when 
the calf has reached 2-3 weeks of age. This need can be met 
by increasing the gestation ration by 50-60 percent. If 
roughly one-third of the hay ration is legume or a ~egume
grass mixture, the ration requirements will be met. 
Rations consisting primarily of grass hay or silage will re
quire protein supplementation at the rate of I to 1-1/2 
pounds of 40-45 percent crude protein per day. 

The cow should "clean-off' by expelling the fetal 
membranes or afterbirth remaining in her reproductive 
tract. If this final stage of parturition has not taken place 
within 24 hours, steps should be taken to insure that the 
action does occur. These steps may involve either 
manually removing the afterbirth or administering 
hormonal injections to speed up expulsion. A retained 
afterbirth putrefies rapidly and can result in toxemia 
(blood poisoning) causing a delay in the rebreeding sche
dule or the cow becoming a non-breeder. 

In order to rebreed on schedule (within 80-85 days 
after calving), the brood cow must recover from calving 
stress, repair her reproductive tract, furnish milk for her 
growing calf and start cycling. She can meet these require
ments only if free of disease and parasites and her nutri
tional requirements have been met. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic I nstltute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Management of the 
Commercial Cow-Call Herd 

for High Call Crop Percentage 
James B. Neel, Assistant Professor, Animal Science Extension-Beef, University of Tennessee 

Percent calf crop weaned is the single most 
important factor that influences returns from a cow-calf 
operation. Percent calf crop should be defined as the ratio 
of calves weaned to all females in the herd that were 
exposed to a bull during the breeding season. Table I 
shows that as percent calf crop increases, pound of calf 
and profit per cow increase along with a decrease in 
production cost per hundred pounds of calf weaned . 

TABLE I 

The Influence of Calf Crop Percentage on Pounds 
of Beef Produced Per Cow and Production Costs 

at Various Weaning Weightsa 

Calf Crop Weaning Weight (lb.) 

Percentage 500 450 400 350 

100 500b 450 400 350 
$25.20C $28.00 $31.50 $36.00 

95 475 428 380 332 
$26.53 $29.44 $33.16 $37.95 

90 450 405 360 315 
$28.00 $31.11 $35.00 $40.00 

85 425 382 306 298 
$29.64 $32.98 $41.18 $42.28 

a $126.00 variable annual costs were assumed. 

b Top figures in each row represent pounds of beef produced 
per cow for each weaning weight and calf crop percentage. 
Pounds of beef produced per cow was calculated by multiply
ing average weaning weight by percent calf crop. 

c Bottom figures in each row represent cost per cwt. of calf pro
duced. Production cost per cwt. was calculated by dividing 
annual cow costs by pounds of beef produced per cow. 

Not only does a low calf crop percentage have an 
adverse effect on returns, but it also reduces the number 
of animals available for selection and thereby could 
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reduce the amount of genetic progress that might be 
made. 

Calf crop percentage varies widely throughout the 
South. The Southern Beef Industry has made outstand
ing progress in improving individual animal per
formance traits. However, corresponding gains in repro
ductive efficiency have not been realized despite the tre
mendous importance of calf crop percentage on returns to 
a cow-calf operation. 

Calf crop percentage is affected more by manage
ment than indiv.idual animal performance traits. Perhaps 
one of the problems in improving management and 
consequently calf crop percentage is that the decisions 
carried out during the current year will not be known until 
12 to 15 months later and more than likely will not be fully 
realized until years hence. For this reason, some pro
ducers may become discouraged and slow to make 
improvements in management. 

Failure of beef females to become pregnant and 
losses during calving are the leading causes of poor calf 
crop percentages. With increasing production costs, the 
cow-calf producer must make an intensive effort to 
reduce losses in both of these areas if profits are to be 
realized. 

The following discussion briefly outlines basic 
management practices that will contribute to both 
increased calf crop percentage and returns. 

Select Older, Heavier Heifers For Replacements 
Heifers that are heavier and older at the onset of the 

breeding season will usually experience greater calving 
percentage than younger, lighter weight heifers. Occur
rence of puberty (sexual maturity) is a function of weight 
and age. Most English Breed heifers reach sexual 
maturity at about 600-650 lb. 

One of the biggest problems in breeding heifers is 
that they might be either too light or too young to breed 
earlier than or with the cow herd. This results in a 
reduction of the conception rate and the number of calves 
at weaning. Some of the lighter weight heifers will breed; 



however, calving problems can be expected. 
1

Weight should not be confused with .. fat" which has 
an adverse effect on future reproductive performance. See 
SR I 000 for more information on selection of replace
ments. 

Select Replacement Heifers Based on Reproductive 
Performance 

Select replacement females from the older group of 
heifers in the calf crop and from dams that have had a 
history of regular calving. Approximately 50 percent 
more heifers than are needed for replacements should be 
selected; expose the heifers to a bull for 60 to 70 days; and 
then cull all open heifers. Another culling and final selec
tion should be made following the second breeding 
season. 

Give Replacement Heifers Proper Winter Care 
Following selection at weaning, replacement heifers 

should be separated from the other cattle and be managed 
to gain 1.0 to 1.25 lb. per day or weigh 650 to 700 lb. at 
breeding. Heifers wintered at a greater rate of gain will ex
perience decreased lifetime reproductive efficiency. This 
is why it would be to the producer's advantage to select 
heavier, older heifers at weaning. Younger, lighter weight 
heifers would have to be wintered at a faster rate of gain to 
weigh 650 to 700 lb. at breeding. 

Breed Heifers Approximately Thirty Days Before The 
Mature Cow Herd 

First calf heifers tend to breed back slower than 
mature cows during their second breeding season. Several 
factors contribute to delayed conception: the heifers are 
still growing, starting lactation, recovering from the stress 
of calving, and getting their reproduction tract back in 
shape. By breeding heifers 30 days before the mature cow 
herd, this extra month allows added time after calving to 
build th~ir body up and will be on the same breeding and 
calving schedule as the mature herd. This also provides an 
opportunity for the heifers to receive extra attention 
during calving. 

Breed First Calf Heifers To Bulls That Produce Calves 
With Small Birth Weights 

Calving problems with first calf heifers can be re
duced by breeding heifers to bulls that have a known per
formance of siring calves which were lighter in weight at 
birth. This does not advocate a certain breed, size or age 
of the bull. There is no validity to the old belief that a 
young bull will sire smaller calves. 

Do not breed heifers to a large, heavy muscled, thick 
shouldered bull or a bull with excessively large rear
quarters. 

Separate Heifers Calving as 2 Year Olds From Mature 
Cow Herd and Winter Separately 

Heifers calving as 2 year olds will probably be 
.. bossed" by older, mature cows and not receive their fair 
share of feed. These heifers need adequate feed to conti
nue their growth and to meet the nutrient requirements of 
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the unborn calf. Most calving problems occur with light
weight, weak heifers. Separating these young heifers and 
providing them the necessary feed to assure growth and 
development will help to reduce these problems. 

Provide Adequate Nutrition Prior to Calving and During 
the Breeding Season 

The nutritional intake of the beef female 45 to 60 
days prior to and 90 days following calving is the most 
critical factor in the brood cow's 365 days production 
cycle from a reproductive and energy requirement stand
point. Dry, pregnant mature beef cows' energy require
ment can be adequately met by providing about 8 lb. of 
TDN intake per day up to about 45 to 60 days prior to 
calving. See SR 2000 for more information on nutrient 
requirements of beef cows. During these last 45 to 60 days 
of gestation, the TDN level should be increased to 9 lb. 
per day. Following calving, the TDN requirements in
crease up to about 16 lb. of TDN per day. 

Inadequate TDN levels prior to calving will result in 
an increase in the number of days it takes for the cow to 
come into heat following calving; whereas, insufficient 
TDN following calving results in an increase in the 
number of services per conception. 

The big factor to remember is that inadequate nutri
tion will result in delayed rebreeding and consequently 
later calving dates and decreased calf crop percrntage. 

Provide Adequate .. Bull-Power" To The Cow Herd 
During The Breeding Season 

Adequate "bull-power" can be defined as the cap
ability of the herd sire to mate with and settle cows during 
a fertile heat period at the proper time during the breed
ing season. Bull-power would be influenced by the age 
and condition of the bull, semen quality, abnormalities of 
the bull's reproductive tract, reproductive diseases, 
skeletal weakness and the number of cows allotted per 
bull. 

Bulls should be in a good condition, not fat, prior to 
onset of the breeding season. Young, growing bulls may 
need to be provided extra feed during the breeding season 
to meet their protein and energy requirement. Generally, 
good pasture will adequately meet the bull's nutritional 
needs. 

Bulls should be purchased no later than 40 to 60 days 
prior to the breeding season. This will allow ample time 
for the bull to overcome any stress that might have 
occurred during sale or transportation and to adjust to his 
new environment. 

Examination of the bull's reproductive tract and 
semen evaluation should be made each year, 15 to 20 days 
prior to onset of the breeding season. This may identify 
problems that might reduce fertility and allow ample time 
to make corrections without losing a whole calf crop or 
having late calves. 

Condition of the bull's feet and legs is as important as 
his reproductive capability. Bulls with feet and leg 
problems will not be able to locate and mate with cows in 



heat. A missed mating will result in either a late calf next 
season or an open cow at the end of the breeding season. 

Yearling bulls should be assigned 12 to 15 cows and 
mature bulls about 25 to 30. 

See SR 3003 for more information on ll)anagement 
of herd bulls. 

Cows Should be Allowed Adequate Rest Following 
Calving Before Exposure to a Bull 

Cows that are exposed to a bull less than 45 to 50 
days following calving will probably experience de
creased conception rates. Cows need a period of rest to get 
their reproductive tract back in shape and clear up any 
infections that might be present. 

Observe the Cow Herd Frequently During the Breeding 
Season 

The cow herd should be checked regularly during the 
breeding season. Watch the bulls closely to make sure 
they are finding cows in heat and mating with them. 
Record breeding dates and observe these cows carefully 
16 to 22 days later for return heat. If the percentage of 
repeat breeders is high, check for factors that may inter
fere with conception. 

Develop a Definite Breeding and Calving Season 
The season or time of year that calves are born will 

have an influence on calf crop percentage. The limited re
search on this subject suggests that cows calving during 
the winter and early spring in the Southeast tend to wean 
a higher percent calf crop. 

The beef brood cow has the need for a high level of 
energy during breeding to achieve satisfactory concep
tion rates. Pasture availability and consequently energy is 
normally at its highest during the spring and lowest 
during late fall and winter. As a result, conception rates 
are the highest in the spring, which is the time when winter 
and early spring dropped calves are conceived, and lowest 
in the late fall and winter. Observations by cattlemen and 
research have indicated that cows start cycling and are 
settled when green grazing comes in the spring. The exact 
date when grass becomes available would vary through
out the Southeast. 

There are other environmental conditions, such as 
temperature and humidity, that occur during the spring 
that are also favorable to improved fertility in both the 
bull and cows. 

Another factor to consider in developing and 
planning a definite calving season would be the labor 
available to observe the cows and provide assistance if 
needed during calving. 

With a definite calving season, slow breeders and 
open cows could also be identified and culled which 
would result in an increased calf crop percentage. 

When all factors are considered, conditions are more 
favorable for a greater calf crop percentage when the cows 
are bred in the spring and early summer to calve in the late 
winter and early spring. 

Check the Cow Herd 3 to 4 Times Daily During the 
Calving Season 

The majority of calf losses during calving is due to 
abnormal presentations and delayed or difficult de
liveries. A very high percentage of these calf losses could 
be prevented by being "close at hand" and providing aid 
in difficult births. Calving problems occur in cows of all 
ages; however, most problems occur in first calf heifers. If 
possible, first-calf heifers should be located in pastures 
that are easily accessible for frequent observations. 

See SR 3001 for more information concerning 
management of the cow herd during calving. 

Pregnancy-Check and Cull the Open and Slow Breeders 
Cow-calf producers should set the goal of a calf every 

12 months from each cow. A cow must produce a calf 
every 12 months to pay for her upkeep. Approximately 65 
to 70 percent of the slow breeders or nonbreeders fail to 
conceive even when exposed for a longer period of time. 

Cows should be pregnancy checked about 4-5 
months after the onset of the breeding season. Open cows 
should be marketed before they lose weight and condi
tion. 

Most veterinarians, artificial insemination techni
cians and some experienced cattlemen may be able to 
carry out pregnancy checks. The cost for the service is 
minimal when the expense of carrying an open cow for a 
year is considered. 

Develop and Utilize Adequate Working Facilities 
Adequate corrals, chutes and head gates are essential 

for carrying out necessary management practices, such as 
vaccinating, pregnancy checking, branding and sorting. 
Working facilities need not be expensive or elaborate but 
should be designed and constructed to work efficiently 
and fit the needs of the herd. 

Develop and Utilize An Effective Identification and 
Record Keeping System 

Good herd management cannot be realized without 
an identification and record system. In fact, most of the 
management practices outlined in this discussion could 
not be carried out without re<:ords. Keep the records that 
will help in identifying problems and making manage
ment decisions. These records should include calving 
care, calving dates, heat periods and breeding dates. 
These records should be used when culling cows, select
ing replacement heifers, selecting bulls and planning 
breeding groups. Keep records simple and workable. 

Develop a Complete Herd Health Program 
Diseases often contribute to decreased calf crop per

centage. These may be divided into categories; those that 
affect reproduction and those that produce calf losses be
tween birth and weaning. 

Reproductive diseases may cause abortions, sterility, 
birth of weak calves and breeding difficulties. These dis
eases would include Brucellosis, Leptospirosis. Vibri
osis, Trichomoniasis and Vaginitis. Further information 
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concerning reproductive diseases is outlined in SR 6000 
series. 

A large percentage of calves dropped do not survive 
until weaning. Scours, respiratory disorders and Black
leg are common calfhood diseases that may be prevented 
through good management and immunization. 

Consult with a veterinarian and with his assistance 
plan an effective disease prevention program. Some 
veterinary practices can be satisfactorily carried out by 
the producer but a veterinarian should be consulted to 
diagnose illness or causes of death. 

Veterinanians could be utilized in evaluating bulls 
for reproductive soundness and pregnancy checking cow. 

Consider Crossbreeding 
Crossbreeding and the use of crossbred females 

appear to have a slight advantage over straight breed 
matings in reproductive efficiency. Heritability of repro
ductive efficiency is low and averages 10 percent. Cross
breeding improves reproductive efficiency about 10 per
cent. Increased conception rate, reduced embryonic 

death, improved mothering ability and increased surviv
ability of the crossbred calf are some of the factors that 
contribute to increased calf crop percentage. 

However, some crosses may _experience reduced 
reproductive efficiency if not provided a high level of 
management and nutrition. Crossbred cows generally 
produce more milk than straightbred cows which will 
result in an increased demand for energy. Energy for milk 
production will take precedence over reproduction. 

Summary 
Improving the calf crop percentage is probably the 

biggest challenge facing the cow-calf producer in the 
Southeast. Improvements have been made in rate of gain, 
weaning weight and other individual traits. However, calf 
crop percentage has improved very little in spite of its 
great effect on returns. 

Calf crop percentage is sensitive to many factors. It is 
up to the cow-calf producer to control these factors. 
Application of the above menagement practices will help 
to reach and maintain a high calf crop percentage. 

Issued in furtherance of Cooperative Extension work, Acts of May B and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 
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Castration and Dehorning 
Mason Morrison. Extension Livestock Specialist, Duane Miksch, Extension Veterinarian, University of Kentucky 

Castration and dehorning are essential procedures in a 
competitive beef cattle operation. Each of these 
practices, when properly done, increases 
return-to-management. Both can be done at the same 
time, preferably when the calf is quite young. Older 
calves are more difficult to restrain and suffer a greater 
setback. Neither procedure should be done within three 
weeks of weaning {which may be a very traumatic 
experience itself). Sanitation and control of bleeding are 
fundamental to success of any surgical technique. Hands 
and surgical instruments should be sanitized between 
calves to prevent introduction or spread of infection. 

Castration 
Steers are preferred by feedlot operators because they 

are generally more docile than bulls. The beef marketing 
system favors steer carcasses, and steers can be marketed 
through more channels. Bulls castrated at or following 
weaning often retain a staggy appearance and attitude 
for some time afterward. Obviously inferior purebred 
bulls should be castrated early. Those culled at weaning 
can still be profitably castrated, but bulls culled as 
yearlings should -probably be carried to slaughter as 
bulls. 

Methods of Castration 
Method of castration will vary with operator 

preference, age of calf, and season of year. 
Surgical Castration. A positive technique is with a 

knife or scalpel. Newborn calves can be readily castrated 
by one person. The rear legs and at least one forelimb 
should be. securely bound. Remove the lower third of 
the scrotum {Figure 1 ). Express the testicles 
one-at-a-time through the incision {Figure 2). Pull on 
the testicle until the muscle separates and sever the 
spermatic cord as high as possible by scraping with the 
knife blade. An .emasculator which crushes as it cuts the 
cord reduces hemorrhage in older calves. Avoid "fishing" 
for the testicles with your fingers because of the danger 
of introducing infection. Apply an effective, 
non-irritating antiseptic and, if during fly season, apply 
an insect repellenL 
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(Figure 1) 

(Figure 2) 

A combination castration, docking instrument is 
available that simplifies the job of surgical castration. 
This instrument has a scissor-like cutter and teeth that 
aid in gripping and removing the testicles. This 
instrument is especially useful for castrating young 
calves. 



The above technique works equally as well on older 
calves and may be done with the calves standing or 
cast. Some operators prefer to make vertical incisions 
rather than removing the end of the scrotum. Important 
to the success of either surgical approach is that 
adequate drainage be established from the lowest point 
of the remaining scrotum. 

The larger the calf the more difficult restraint 
becomes. With large calves, casting may require two 
assistants whereas standing restraint requires orie 
assistant with a halter or headstock. A large calf can be 
held on its side by the first assistant placing a knee 
across the neck and keeping the upper foreleg pulled 
back and flexed. A second assistant can restrain the 
hind legs by sitting on the ground directly behind the 
calf, grasping the upper hind foot and pulling it 
backward. The assistant's feet are then placed against 
the other hind leg just above the hock, pushing it 
foward to prevent kicking. 

A positive tail-hold is the best assurance against 
kicking when castrating a calf standing. The assistant 
should stand against the calf s side with one knee 
pressed under its flank. The calf s tail should be grasped 
near the base and bent sharply upward and over the 
back toward the calf s head. Some judgement must be 
exercised that the tail is not broken. 

· Emasculatome. An emasculatome (Figure 3) provides 
a bloodless and satisfactory method of castration if used 

(Figure 3) 

properly. "Clamped" bulls may remain stags due either 
to improper technique or an improperly adjusted or 
sprung emasculatome. Clamping is best done with the 
calf standing and a tail-hold applied. First, make sure 
the emasculatome closes properly. Each cord should be 
crushed separately. Restrain the calf as described above 
and position one cord against the outside of the 
scrotum. Clamp approximately mid-way bewteen the 
testicles and the twist. Feel for the cord to make sure 
it didn't slip out. A knee-crutch on one handle of the 
emasculatome is very helpful and frees one hand to 
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position the cord. Before closing the emasculatome, 
always be sure it doesn't include the tail or the inside 
of the thigh. Repeat the procedure on the other· ~ord 
just above or below the first clamp mark, making 
certain to leave the median undamped for free 
.circulatio_n of blood to the scrotum. 

Elastrator. The elastrator provides a bloodless method 
of castration used by some producers. It is not to be 
recommended, primarily because of the danger of 
tetanus and other clostridial infections. The rubber rings 
sometimes fail to hold and void the operation. Complete 
removal of the scrotum is also objectable to some 
stockmen. If the elastrator is used; restrain the calf, 
expand the rubber ring and press both testicles -through 
the ring. Release the rubber ring and remove the 
elastrator. The testicles and scrotum will fall off in 
about two weeks. Elastrator bands can only be used on 
calves before the testicles become too large to pass 
through the expanded ring. 

Dehoming 
Cattle without horns are preferred by feedlot 

operators over cattle with horns. Hornless cattle require 
less space in transit, in the feedlot and at the feed 
bunk. They fight less and inflict fewer injuries to each 
other. There are several effective methods of dehorning, 
depending on operator preference and age of the 
animals. 

Chemical Dehoming. A caustic paste or stick can be 
used on very young calves (usually up to two or three 
weeks of age) where only a button can be felt. Hair 
should be clipped from over the horn button and 
petroleum jelly applied below the area ~o protect the 
calf s eyes. If using a caustic stick, either the horn 
button or the end of the stick should be moistened. 
After applying caustic, keep calf away from its dam 
until the treated area is hardened or dried. Be careful to 
avoid contact of the chemical with your skin or eyes. 

Spoon or Tube Dehomers. Horn buttons or small 
horns just emerging can be readily removed with spoon 
or tube dehorners {Figure 4). The tube must be . large 

(Figure 4) 
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enough to fit over the base of the horn and include 
about one-eighth of an inch of hair around the horn. 
Push and twist until the skin has been cut through and 
then, using the cutting edge of the tube, cut under the 
horn and remove it. There is usually very little bleeding 
but calves should be watched closely for a few days. 

l 

Apply an antiseptic, and an insect repellent if indicated. 
Hot Iron. A hot iron may also be used to dehorn 

calves with buttons or small horns. Electrically-heated 
irons are designed to maintain proper temperature. 
Fire-heated irons (Figure 5) should be heated only to a 

(Figure 5) 

dull red. Fire-heated irons usually come in sets so the 
proper size iron can be selected to fit over the base of 
the horn. Success depends on holding the iron on long 
enough to destroy the ring of growth cells around the 
base of the horn. The horn or button can be knocked 
off with the hot iron or it will drop off in four to six 
weeks. The hot iron method of dehorning is practically 
bloodless. 

Barne 's-Type Dehor:n,ers. Barne's-type dehorners 
(Figure 6) can be. used on horns too large for tube or 

(Figure 6) 
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hot iron but small enough for the instrument to fit 
properly and include a ring of skin and hair . . They are 
available in calf and yearling sizes.· Close the handles to 
fit the blades around the base of the horn. Spread the 
handles and twist while applying considerable pressure 
against the skull and toward the ear. 

Control hemorrhage by pulling major exposed arteries 
with forceps (Figure 7). The best forceps for this use 

(Figure 7) 

are suture-needle holders. The major source of bleeding 
is usually from a large artery in the lower part of the 
cut on the side next to the ear. Depending on pattern 
of arterial branching ·and plane of cut, there may be 
one or two others that should be pulled; one being near 
the top and one near the bottom of the cut. Arteries 
are elastic and when pulled they stretch, break and 
retract into the surrounding muscle where they are 
sealed off. A hot iron may be used to cauterize small 
blood vessels. 

Apply a non-irritating antiseptic and a fly repellent if 
needed. Do not use anticoagulant powders, especially if 
there are openings into the sinuses. These powders are 
generally partially insoluble and cause a tissue reaction. 
If at all possible, cattle should. be placed on pasture 
until dehorning wounds are healed to reduce the 
chances of wound contamination with foreign matter. 
Draining sinus infections can be treated with hydrogen 
peroxide followed by mastitis ointment. 

Removing large horns. Cattle with horns too large to 
be removed with the above methods can be dehorned 
with saw, clippers or obstetrical wire. Removal of a ring 
of flesh and hair around the horn is essential, not only 
to prevent regrowth, but to expose the arteries so 
hemorrhage can be controlled. Clippers must be kept 
sharp so they cut rather than crush the bone. Dehorning 
wounds in large cattle heal slowly and care must be 
taken to prevent sinus infection and fly-blow. Cost and 
risk should be carefully weighed against expected 
benefits. 
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Creep-Feeding Nursing Beel Calves 
James R. Hill, Jr., and John N. Williams II, Professors of Animal Science. Clemson Universitr 

Creep-feeding is the practice of providing supple
mental feed to nursing calves in a · facility that prohibits 
the brood cow from having access to the feed. Creep
feeding is not a new management practice. but it is one 
which must be used judiciously. Even though it will 
almost always yield a response of increased growth rate in 
calves, it is not always economically profitable. 

Only limited data are available on large, fast-grow
ing, and late-maturing animals; therefore, their response 
may not · be the same as that reported in this paper. 

The decision to creep-feed depends on the relative 
values of the feed and the increased gain produced. and 
the future use of the calves.-

Effect on Calf Growth 
Generally, creep-feeding results in an increased 

growth rate of .10 to .25 pounds per day. The response to 
creep-feeding depends on the type of feed, the amount 
and length of the feeding period, the pasture conditions, 
milk production of the dam, and the inherent growth 
potential of the calves. The greatest response to creep 
feeding would be obtained when the calfs growth 
potential cannot be realized because of poor milk pro
duction and pasture conditions. As milk flow decreases, 
creep consumption increases. 

Calves that are supplemented with grain usually out
perform those that are supplemented by grazing high 
quality forage. However, most studies show that the high 
forage supplementation is often more economical than 
the use of grain. 

Effect on Condition of Calves 
Creep-fed calves are generally fatter at weaning than 

non-creep-fed calves; therefore, it may be advantageous 
to creep-feed calves which are to be sold for slaughter at 
weaning or soon thereafter. The additional fat is generally 

· not beneficial if the calves are to go into a backgrounding 
or feedlot program. 

Effect on Reproduction and Maternal Performance 
Generally, heifers which are to be kept for breeding 

should not be creep-fed. Oklahoma and South Carolina 
experiments show that creep-fed heifers had poorer 
maternal performance than those which were not creep-

fed. The poor maternal performance is because heifers 
often use the supplemental feed to fatten rather than 
develop additional skeletal size. Excess fat in the udder 
impairs milk secretion which reduces maternal rerform
ance. 

Creep-feeding may be advantageous to heifer calves 
from cows nursing their first calves or where milk produc
tion is extremely poor. Heifers which do not grow suffi
ciently to reach approximately 650-700 pounds (this 
varies according to breed) by the beginning of the breed
ing season will have a low reproductive rate because of the 
high proportion which fail to reach puberty at lighter 
weights. If heifers are creep-fed. they should be fed a 
ration which will promote skeletal development rather 
than fattening. 

Effect of Creep-Feeding on Postweaning Performance 
Most studies show that creep-fed calves are less 

efficient in the feedlot; however, the response of creep-fed 
calves in the feedlot depends largely on the amount of fat 
the calves have at the beginning of the feedlot period. 
Calves which have utilized the feed to grow in skeletal size 
with very little fat deposition seem to perform better than 
those that have used the supplemental feed to fatten. 

When to Creep-Feed 
Creep-feeding of beef calves is certainly not a 

practice that is routinely recommended. It is only under 
special conditions that creep-feeding should be con
sidered. The following are situations under which creep
feeding may be beneficial: 

- periods of drought 
- poor milking cows 
- calves from first-calf heifers or old cows 

· - cows on poor pasture 
- when heavier calves at weaning bring a higher price 

per pound than lighter calves 
- grain is cheap 
- late calves being pushed for a set market date 
- fall and winter dropped calves 
- just before weaning to teach calves to eat 
- calves are to be fed for slaughter immediately after 

weaning 
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Situations under which creep-feeding probably will 
not increase returns are as follows: 

- cows milk well 
- pastures are high quality and abundant 

such as clover-~ass com bi nations 
- calves are to be fed for relatively low 

rates of gain after weaning 
- calves are being raised for replacements 
- grain price is high relative to the price of calves 

Most discussions of creep-feeding center around the 
question of whether the cost of the creep-feed (grain or 
grazing) will be more than repaid by increased market 
value of the animal when sold. In addition, the labor and 
equipment cost of creep-feeding should be considered and 
counted. Equipment may include the feeder, appropriate 
cost of tractor and wagons or truck to haul feed to the 
feeder, and cost of grinding where it may be necessary for 
mixing protein supplement with grain. Each producer 
must decide on his own farm whether or not creep-feeding 
will be profitable for him. -

Cost and Returns of Creep-Feeding 
· It requires 4-12 pounds of feed to put on a pound of 

gain above the gain made by non-creep-fed calves. Many 
experiments show that the average response is 10 pounds 
of feed per pound of gain. Whether or not the creep-feed 
results in profit is dependent upon a number of things 
including the price relationships of the grain and the 
cattle. When calves are low in price relative to heavier 
cattle, it presents an unusual set of circumstances. The in
creased gain of a calf from whatever source results in an 
increased value. For example, at times when a 400-pound 
calf brings $25 per hundred, a 500-pound calf brings more 
and the price increases as the weight of the calf increases. 
In this case, there is a positive margin for increasing the 
calfs weight and the first 400 pounds of the calf may be 
sold at a much higher price by putting on additional 
weight. 

The following table gives the cost per pound of gain 
from creep-feeding with varying feed costs and amounts 
of feed to put on a pound of gain. 

Facilities for Creep-Feeding 
The facilities for creep-feeding will vary some with 

the farm and the importance the operator places on the 
practice. The simplest facilities will be used for creep 
grazing where it will only be necessary to construct some 
slats in the fence so that_ calves can get to the grazing while 
excluding the cows. These slats should be a bout 15-16 
inches apart with a horizontal slat about 30 to 36 inches 
from the ground as in figure 1. 

Placement of the creep in the fenceline for grazing is 
important. To get maximum use, it should be near the 
place where cattle congregate for water, salt, shade, or 
other feeds (such as hay racks during winter feeding). This 
may take some management such as moving hay racks or 
salt troughs near the fence adjacent to the creep grazing. 
The creep should be in the f enceline near a corner for 
calves to learn to go through initially. If it is desirable to 
have the creep away from the corner, it may be necessary 
to build a wing fence at the desired location at 90° angles 
from the line fence in order to train calves to go through 
for grazing. This wing fence should be 15 to 20 feet long. 

Grain creep-feeding requires not only the slatted 
fences but a covered trough for the grain as well. Some of 
these are combined into one unit, especially in the com
mercial units. Many producers use commercial creep 
feeds while others construct their own. The feeder which 
is portable has some advantages because it can be moved 
when cattle are moved from one pasture to another.Most 
of the portable feeders are built on skids so they can be 
pulled by a tractor. However, a very practical unit, especi
ally for a commercial operator is one in which a covered 
feeder is enclosed in a fence with a permanent facility 
around the feeder. 

The openings in the creep-feeder should be 15-16 
inches wide and 30-36 inches high. These may be made of 
tubular steel or other metal or they may be made of wood. 
Figures 2 and 3 illustrate two types of creep feeders which 
may be constructed· on the farm. 

Creep Rations 
The rations for creep feeding should be made up pri-

marily of grain and preferably that which is most avail

Table 1. Cost/Lb. of Gain from Creep Feeding 
able on the farm. In many cases, the calf obtains enough 
protein from the cow's milk and, therefore, should not 
need protein supplement in the creep ration. 

Feed Consumed Cost of Feed per CWT($) 

Per Lb of 3.00 4.00 5.00 6.00 7.00 

Extra Gain Cost of Gain (Cents/Lb.) 

4 12 16 20 24 28 
6 18 24 30 36 42 
8 24 32 40 48 56 

10 30 40 50 60 70 
12 36 48 60 72 84 
14 42 56 70 84 98 

The grain may be fed whole in most cases. If it is 
necessary to increase palatability or where protein supple
ment is added, it may be desirable to roll or crack the 
grain to obtain a good mix and keep the supplement from 
separating out of the grain. 

Some sample creep rations are: 
For young calves on pasture up to four months of 

age, equal parts by weight of whole oats and shelled corn. 
Whole oats may be used alone for the younger calves. 

If older than four months, use five parts shelled corn 
and two parts oats. If grazing is short or feed supply 
otherwise inadequate, add one part of protein supple-
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Figure 2. A 42-bushel calf creep-feeder similar to USDA Plan 5768. 
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Figure 3. Type of calf creep feeder which may be farm constructed. 

ment to the mixture (all parts by weight). Do not use over 
about I/ 3 oats for the grain ration for any of the calves. 

The following feeds may be used for creep-feeding 
suckling beef calves: 

Grain-Whole oats or rolled shelled corn makes a 
satisfactory creep-feed. Oats are particularly good as a 
starter ration. They are bulky and not as apt to ca•1se 
scours if calves overeat. Grain sorghum may he used. hut 
it mav be a little less palatable and should he ground. A 
mixture of oats and corn will have more energy and 
provide faster growth than oats alone. Cracked or rolled 
corn is generally more palatable than finely ground corn: 
however, it may be fed unground . 

Protein supplements- Generally. if the cows are 
providing abundant milk and clover-grass pasture is 
available, protein supplement is necessary. cottonseed 
meal, soybean meal. peanut meal. or linseed meal are 
satisfactory. 

Molasses - Can be added to a creep-feed to improve 
palatability and keep down dust. but should he added in 
small amounts (less than 100'(.). since molasses tend to 
scour calves. 

Commercial Feed\' - Many companies make excel
lent quality calf feeds which are very palatable and 

nutritious . 
Grazing-- ln recent years. there has heen increased 

interest in allowing calves to have access to high quality 
grazing such as sorghum, sudan hybrids, or millet in the 
summer, or small grain or clover pastures in the fall, 
winter, and spring. 

Such a practice has its greatest advantage when the 
availability of high quality forages is in short supply. The 
young calf may be able to utilize such forage more· effi
ciently and reap more benefit than the mature cow. Calves 
can be grazed on small grain with little damage to the 
crop. 

Starting Calves on Cree~Feed 
Sometimes it may be a problem to get calves to 

eat the creep-feed. Even though the feeders are con
veniently located, some calves may not readily go in and 
eat. Most people use an older calf which knows how to eat 
as a decoy and drive the calves in and close the openings 
for a couple of hours per day in order for them to start 
eating. Another procedure is to feed ground grain or 
wheat bran. As the fine material sticks to the moist nose of 
the calf, he will lick it off and go back for more. After 
calves begin to eat well, the grain may be fed whole as 
desired. 
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Credit for Beel Cattle Operations 
Robert W. Price, Assistant Vice-President, Federal Intermediate Credit Bank, Louisville, Kentucky, and 

Haley M. Jamison, Professor & Leader, Extension Animal Science-Beef, University of Tennessee, Knoxville 

Beef cattle operations require very substantial 
amounts of capital and those needs seem to increase every 
year. Even though cattle prices go up and down, the cost 
of land, buildings, equipment, and most other items 
needed are now much higher than they were two or three 
years ago and usually only go up. More and more pro
ducers are finding it either necessary or desirable to use 
credit in their operations. The purposes of this fact sheet 
are to help producers gain a better understanding of how 
some agriculture lenders go about making loan decisions 
and to provide additional information about major 
sources of agricultural credit. The intent is not to become 
involved with specific lending rates or rules of thumb 
which may or may not be applicable in specific areas. The 
local lender should be contacted for specific information. 

The first contact a cow-calf operator often has with a 
lender is an office visit or a phone call inquiring what 
amount he might borrow on a certain type of cattle or 
dollar value of cattle. If the lender knows the prospective 
borrower and knows of his situation, the correct answer 
isn't difficult. If the lender does not know the person call
ing, he will not know his management ability, financial 
position, repayment capacity, etc. and at this point, is not 
in ttie position to give a satisfactory answer to the 
borrowers request. Even though the purpose for which 
credit is requested is important and has a substantial 
impact on the outcome of the loan being approved, most 
lenders do not consider the purpose the most important 
factor in making loan decisions. 

Other questions that come quickly to an experi
enced agricultural lender's mind as he evaluates a cattle 
loan are the following: 

l) Who is going to provide the needed management for 
the cattle and do they have the necessary experience 
and ability to be successful? 

2) What type and quality of feed and facilities will be 
available and are they adequate? 

3) ~ho will be doing the buying and selling of the cattle? 
Are the cattle being purchased for a reasonable price 
based on current market conditions and outlooks? 

S) Will this loan provide all the funds needed for the live
stock project? 

6) If not, what is the expected source of the additional 
funds and is that source likely to develop as expected? 
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Often a lender can loan one person I 00% or more of 
the current value of cattle and in another instance must re
fuse to even become involved. The reason for this vast dif
ference between a borrower who easily obtains all the 
credit he needs and one who has trouble receiving any 
credit at all is the difference in how the lender has 
evaluated the person requesting the credit. Basically, 
most lenders do not look at loans strictly as cattle loans, 
or equipment loans, or real estate loans but rather as 
PEOPLE LOANS for such purposes. Most experienced 
lenders have learned the quality of the person and his 
ability to operate and produce the desired results has 
more to do with the ultimate success of the loan than does 
just how much or for what purpose the funds will be used. 

Lending organizations with considerable experi
ence and success in financing cow-calf operations norm
~. lly base their credit decisions on an analysis of several 
different credit factors. To help in making the necessary 
evaluation of a request for credit the lender will generally 
ask the borrower to furnish the following basic informa
tion. 

(I) A current financial statement 
(2) Information on past and projected income and 

expenses. If a large amount of funds are in
volved, projections may be requested for several 
years in the future to correspond with the terms 
needed to repay the loan. 

(3) Some basic information about the borrower 
such as past work experience, family obliga
tions, credit references, insurance coverage and 
banking connections are also requested to give 
the lender a better chance to evaluate the credit · 
worthiness of the borrower. 

The lender will then use the information obtained from 
the prospective borrower, along with other information 
and experience he has to make the final loan decision. 
Briefly, here are five important factors lenders look at in 
loan analysis and some of the questions that need to be 
answered before loan decisions are made. 

The man - is he a good, moral business risk? What is 
his credit rating and what credit experiences has he 
had previously? ls he a good manager? Does he get 
good production and yield? Can he manage his 



finances? Will he work? If he is married, does he have 
the help and cooperation of his wife and family? 

Financial Position and Progress - What is the man's 
present financial position? How did he get where he is? 
Which way is he heading now? Where does he want to 
go financially and how fast is he trying to get there? 
Can he afford to take the risk involved? 

Repayment capacity - Will the operation be suffi
ciently profitable to pay expenses and service existing 
and proposed debts? ls there an adequate margin for 
adversity if prices should fall or yield be reduced from 
those projected? Are projections of earnings reason7 

able? What is the current outlook for this type opera
tion or product? 

Purpose of loan - ls the loan for a sound purpose? 
Will it improve income and repayment ability? If not, 
is there presently sufficient earnings to repay debt on 
terms available? If the loan is for non-essential pur
poses, can necessities be provided for when needed? 

Security Offered or Available - Does the loan need to 
be secured? ls adequate security available? Will suffi
cient security be pledged if needed? 

Having looked at factors used in making credit deci
sions, you will now understand better why it is necessary 
for the lender to evaluate many more factors contribut
ing to the soundness of a loan other than just the purpose 
of the loan. This additional information is necessary for 
the lender to make sound credit decisions. When an 
individual, unknown to the lender, asks how much he can 
borrow on cattle, he is asking a question that cannot be 
answered properly until there is an opportunity for the 
lender to more completely evaluate several other very 
important credit factors. 

More and more items such as cattle and machinery 
are now financed as part of the overall credit package 
rather than as specific, unrelated items. This has gener
ally been in the best interest of both the borrower and the 
lender. The borrower benefits by having only one or two 
major sources of credit rather than m~ny, thus making his 
debt and financial management much easier. The lender 
benefits by being in the position of seeing the "whole 
picture" thus better able to keep abreast of situations and 
to better service the borrower's needs. This is not possible 
when the lender is providing just one of many sources of 
credit used in an operation. 

With the ever increasing cost of farm operations, one 
of the most important things most livestock producers 
need to do is to carefully select a lender or lenders who 
pos.sess the combination of funds, knowledge, ability, 
desire and terms to provide the credit necessary to ade
quately and properly finance their operations. Get a 
lender who is big enough to meet your needs but not too 
big to appreciate your business! Find a lender who will 
stay with you in good times and bad for this is extremely 
important. Things don't always work out as projected or 
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expected and when problems develop or the unexpected 
happens, having an understanding flexible lender can 
make the difference. Anyone who has been around the 
cattle business for even a few years knows how fast things 
can change and how difficult it is to project the future. 
Credit alone won't solve the problem when a business be
comes unprofitable due to the sudden market drop and 
cost increase, but having an understanding, dependable 
source of credit can provide the additional time needed to 
work out of these situations. 

When a producer selects a lender, he needs to be 
completely honest with him and keep him informed. Too 
often borrowers only want the lender to see only their 
'best side' and this can lead to overstating assets and 
income while debts and expenses are underestimated. 
Most experienced lenders are not easily fooled. How
ever, if a borrower does mislead a lender into granting a 
loan he otherwise would not make, then he, the borrower, 
has made a mistake. By overstating assets or income and 
understating debts or expenses these misleading state
ments can lead the lender to establish a repayment plan 
which is not based on correct figures and therefore can
not be met. In such cases if the borrower cannot perform 
as expected, he has to let the 'cat out of the bag' and has 
lost some credibility with the lender. 

1 tis always a good policy for a borrower to 'tell it like 
it is' and if anything leave a little margin for error so he 
can do what the lender will expect of him. If a problem 
develops which will affect a borrower's ability to meet his 
projected repayment schedule, the lender should be in
formed at an early date. Don't wait until loan payments 
are past due to tell a lender you have problems. Persons 
who cooperate and keep their lenders informed get along 
much better generally than those who do not. 

Another mistake often made by borrowers is failing 
to discuss major purchases with the lender before a final 
decision is made. When considering major purchases 
which will substantially affect a person's credit needs or 
his ability to repay, the lender should be consulted be
fore, rather than after such decisions are made. Better 
still, get to know the lender well enough so you know 
about how much credit he might be willing to furnish and 
under what terms and conditions the loan could be made 
available. Having access to an adequate line of credit can 
give a person the flexibility needed to make fast decisions 
and still not become over extended with his lender. 

Expect good farm lenders to ask questions and to 
make an occasional farm visit. Lenders need to know first 
hand, once in a while, how things are going. The better the 
lender knows and understands a farm operation, the 
better he can work with it. By helping the lender stay in
formed, the borrower is improving his ability to obtain 
better credit services. 

Most livestock financing is provided by one of the 
following major sources: 

l) Production Credit Associations 
2) Banks 



3) Individuals 

On occasion individuals will obtain financing for 
their cattle from the seller or other persons. Such loan 
agreements may vary greatly because there are few restric
tions governing one person's credit dealings on an indivi
dual basis with another. A loan between a father and son 
may be very favorable with low interest rate and very 
favorable terms. However, some of the least favorable 
credit arrangements are individual agreements. Indivi
dual situations change often, and these changes can ad
versely affect credit agreements. 

If one farmer chooses to finance livestock with an
other individual, the major point with which to be con
cerned is this; make sure he can live with the rate, terms, 
and conditions agreed upon in the loan contract. Also, the 
purchaser should be careful not to pay an excessive price 
for the item being purchased simply because the seller is 
providing or arranging the financing. 

Commercial Banks are the best known and most 
readily available source of credit.Not all banks have agri
culture credit specialist on their staff, but most do make 
agriculture loans. How extensively a particular bank will 
finance beef cattle operations will depend to a large ex
tent on their present policies and past experiences with 
such loans. Bank loans to farmers can generally be 
divided into three types. 

(1) Short term operating loans repayable within one 
year. This is by far the most common type loan 
made and the type loan one would normally get 
to finance feed, fertilizer, feeder cattle and other 
items which produce income in a short period of 
time. 

(2) Intermediate term loans repayable to one to 
seven years. Such loans are made on items which 
have a useful life of several years such as brood 
cows , equipment , cars, trucks, buildings and etc. 

(3) Long term real estate loans - Some banks invest a 
small percentage of their funds in long term real 
estate loans. Such loans are normally limited to 
60 - 80% of the present market value of the 
property and are repayable in 7 to 25 years. 

To be sure what type farm loans are available through the 
bank of your choice, you would need to check further 
with them. 

Production Credit Associations. PCAs are farmer 
owned credit cooperatives and they provide a major 
source of agriculture credit all across the U.S. The PCA 
office may not be as convenient as the local bank, but if 
you look around you will find the office that services your 
area. PCAs also vary some in the terms and conditions 
under which they make loans, but the following types of 
loans are normally available through your local PCA 
office: 

Regular Loans which generally mature in one year 
are the most common. These loans often are for multiple 
purposes such as cattle, equipment and operating ex-
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penses. Even with a one year maturity loan, not all the 
funds are generally expected to be repaid during that year. 
How long a person is normally given to repay a livestock 
loan will depend on when the livestock or offsprings will 
be sold. When heifers and cows are added to the herd, 
such loans are normally expected to be repaid over a 
period of about three years. In the case of steers which will 
be purchased, fed and sold, that portion of the loan would 
be expected to be repaid as the steers are sold - probably 
being only a few months. · 

Intermediate Term Loans - these are 3-7 and some
times IO year loans for capital purchases such as brood 
cows, equipment, barns, silos, real estate and other items 
that have a useful life of several years. 

Revolving loans - these loans are a line of credit in 
amounts up to $100,000 in most areas and are normally 
set on a three year basis. This is a real good loan for live
stock producers who have a lot of cash flowing in and out 
of their operation. Money can be paid in and drawn out as 
needed without having to take the time necessary to pre
pare any additional notes or applications. Interest on 
such loans accrues only while the funds are outstanding so 
this too is saving. The size of line of credit loans depend on 
a careful analysis of all credit factors and the borrower's 
needs. 

Inventory Loans - not too common a loan but some
times larger operations are financed on a basis of current 
inventory. If the inventory drops below a certain level, the 
loan is paid down to correspond. This is a good loan 
where about the same number of cattle and value of cattle 
are on hand at all times. 

Livestock producers that need or use much credit in 
their operations may need more than one type of credit to 
best meet their needs. Most producers who own cattle 
also own land, buildings, equipment and are involved in 
the production of feed so their capital needs are more 
diverse than one might first imagine. Often the right com
bination of short, intermediate and long term ( 10 to 40 
years) can best be combined to meet the individual needs 
of a producer. It is not generally best to use several 
sources of the same type credit but it is often desirable to 
use dif erent types of credit to finance different types of 
credit needs. If a producer uses short or intermediate 
credit to finance his long term credit needs he may get into 
a squeeze he hasn't planned on. The same is true for the re
verse. If a producer gets too much of his capital funds tied 
up in operating expenses, he m«;ty end up depleting his 
capital without hardly knowing where the money went. 

When long term credit is needed, producers are wise 
to go to a long term lender to get it. Long term loans are 
normally secured with first mortgage real estate and most 
lenders limit such loans to not more than 60-80% of the 
current maket value of the real estate. Major sources of 
long term credit are: Federal Land Bank Associations, 
life insurance companies, and some local banks. To find 
out just what sources of long term credit are available in 



your area check with any knowledgeable agriculture 
lender. 

Capable lenders working with capable cattlemen can 
pretty well tailor the financing needed to fit the specific 
needs of each individual operation. The best thing most of 
us can do is have a select lender who we can trust and one 
who knows and understands us and our operation. We 
then need to discuss our plans and needs with him. The 
right lender can and will give you good credit advice and 
service. On occasion, his advice may well be that a diffe
rent type of credit is needed than he has available and he 
may suggest another lender. 

Having and maintaining adequate dependable 
sources of credit is extremely important in this day and 

age of farming. All indications are that still more credit 
will be needed and utilized as more and more producers 
expand in an effort to improve their efficiency. Project
ing into the future as must be done when major expan
sion takes place generally means that some calculated risk 
must be taken. Even with the best of information and 
assistance unexpected problems can develop. How well 
problems are avoided or solved depends a great deal on 
the management ability and resourcefulness of both the 
producer and his lender. While capable cattlemen financ
ing with capable lenders won't always make right deci
sions they can sure improve on the odds; and if some
thing goes wrong, a satisfactory solution can generally be 
found. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. w. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic I nstltute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose Is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Cow Herd Taxes 
R. Edward Brown, Jr., Extension Economist-Farm Management, University of Georgia, Athens, Georgia 

Cattlemen are confronted with several special 
income tax provisions. The way in which these provi
sions are handled can often affect the amount of income 
tax due at the end of the year. The purpose of this fact 
sheet is to discuss these tax law provisions and illustrate 
how cattlemen can manage their financial transactions 
throughout the year so that income tax is held to the legal 
minimum. 

The Internal Revenue Service allows farmers to use 
either the cash method or the accrual method of account
ing. The choice of method is made when the first farm re
turn is filed. The method chosen must be used each 
successive year unless written consent is obtained from 
the Internal Revenue Service to change method. The cash 
method is used by the majority of farm operators. Thus, 
the material in this fact sheet will deal with the cash basis 
taxpayer. When the cash method is used, all taxable farm 
income, whether received in cash or property, is included 
in income in the year it is received. Further, under this 
method, all farm business expenses are deductible in the 
year in which they are paid with the possible exception in 
certain cases of feeder cattle and prepaid feed expenses 
(these items will be discussed in more detail later). 

The proper handling of a cattle sale on the income 
tax return depends on the purpose for which the animals 
were held. For income tax purposes cattle can be divided 
into two groups: ( 1) animals held for sale in the ordinary 
course of business and (2) animals held for breeding pur
poses. This grouping is necessary in order to determine 
whether a cattle sale results in ordinary income which is 
fully taxable or long term capital gains only one-half of 
which is taxable. 

Sales of cattle that are held primarily for sale 
generate ordinary farm income which should be reported 
on Schedule F. This applies to both raised animals and 
animals that have been purchased for resale. The cost of 
raising the animals including such items as feed, supplies, 
labor, etc., are deducted each year. However, the pur
chase price of animals purchased for resale should be de
ducted in the year of sale. For example, if feeder calves are 
purchased in one year and then fed out and sold in the 
next year the cost of the calves should be deducted in the 
year the cattle are sold. 

Cattle held for breeding purposes are treated as 
capital assets when sold. The sale of such animals can re-
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suit in capital gain or ordinary income depending upon 
the period of time held, the cost, the selling price and the 
amount of depreciation taken. In order for the sale of beef 
breeding animals to be eligible for long term capital gains, 
the animals must meet both the use and holding period re
quirements. If they do not meet the requirements, the gain 
will be ordinary income and fully taxable. The holding 
period requirement for beef breeding animals is two 
years. 

Determining whether cattle are held for breeding 
purposes depends upon the facts and circumstances in 
each case. The purpose for which an animal is being held 
is determined by the actual use of the animal. The follow
ing examples help to illustrate whether or not cattle are 
held for breeding purposes. 

Example 1. Mr. Cattleman discovers a cow he 
intends to use for breeding purposes is sterile and he sells 
this animal within a reasonable time after the discovery. 
This animal would be considered as being held for breed
ing purposes. 

Example 2. Mr. Cattleman is in the business of 
raising registered cattle for sale to others foruse as breed
ing cattle. It is his business practice to breed heifers one 
time before sale, to establish their fitness as registered 
breeding cattle. This practice does not demonstrate that 
he is holding the heifers for breeding purposes. However, 
the brood cows and bulls that are actually in his breeding 
herd would be considered as breeding stock when sold. 

Example 3. Mr. Cattleman retired and sold his entire 
herd including young animals he would have used for 
breeding had he remained in business. In this case the 
young animals are considered to have been held for breed
ing purposes, but they must still meet the holding period 
requirements. 

Depreciation 

Raised breeding cattle are not depreciable because 
the cost of raising the animal was deducted each year. The 
cost of purchased breeding cattle is recovered through 
annual depreciation. All allowable depreciation should 
be claimed; however, there is no advantage in over 
depreciating cattle because the recovery of depreciation 
when the animals are sold is treated as ordinary income 
rather than as a capital gain. 



The first step in calculating depreciation is to esti
mate salvage value and the years of useful life. Salvage 
value is an estimate of the amount the animal will sell for 
at the end of its useful !if e. With wide fluctuations in cattle 
prices, it is difficult to accurately estimate salvage value. 
However, an estimate must be made in order to calculate 
depreciation. The practices of the individual cattleman 
has a great deal to do with the estimate of salvage value. 
For example a cattleman who keeps breeding animals 
until they are no longer suitable for such use, should use 
an estimate of cutter or canner slaughter cattle prices for 
salvage value. On the other hand if the cattleman custo
marily sells the animals to someone else to continue to use 
for breeding purposes when they are culled from his herd, 
the estimate of salvage value would probably be higher. 

r The useful life of a breeding animal is an estimate of 
the number of years the individual cattleman plans to use 
the animal for such purposes before it is sold. The Internal 
Revenue Service has established a set of depreciation 
guidelines which includes a seven year life for breeding 
cattle. However, lives different than the guideline life can 

' be used if existing or intended practices indicate the 
animal will be kept for a shorter or longer period of time. 

The income tax regulations provide a choice as to the 
method used in figuring the annual depreciation. The 
three most common methods are: ( l) the straight line 
method, (2) the declining balance method and (3) the 
sum of the years - digits method. Of these three, the 
straight line is the most commonly used. 

The straight line method distributes the cost of an 
animal, less its salvage value, equally each year over its 
useful life. The depreciation for each year is computed by 
dividing the cost, less salvage, by the years of useful life. 

Although the straight line method is the simplest to 
compute, the declining balance and sum of the 
years - digits methods may have a definite advantage. 
These "fast write-off' methods result in larger depreci
ation deductions in the early years of life and gradually 
smaller deduction in later years. In many cases it pays to 
depreciate an asset as fast as possible by using one of these 
methods. However, there are limits on the use ofthe"fast 
write-off' methods. Only new depreciable property with a 
life of three years or more qualifies for the delining 
balance and sum of the years - digits methods of de
preciation. Breeding animals are regarded as new pro
perty if the animals have not been previously used for 
breeding purposes. If the animals have been previously 
used for breeding they are regarded as used property. 

Under a special provision called "additional first
year depreciation," a cattleman may deduct an addi
tional 20 per cent first year depreciation on new or used 
breeding livestock that have a useful !if e of six years or 
more when purchased. This allowance can be taken only 
in the first tax .year that some regular depreciation is 
allowable. Even if the animals were purchased late in the 
year the full 20 per cent additional first-year depreciation 
can be taken. After taking this allowance, regular 
depreciation for the year or portion of the year may be 

taken; however, the cost basis of the animal must be re
duced by the amount of additional first year depreciation 
taken before computing regular depreciation. There is a 
limit on the amount of property to which the additional 
first-year depreciation allowance can be applied -
$10,000 cost of property for a separate return and $20,000 
for a joint return. 

In addition to livestock, there are many other 
depreciable items on cattle farms such as buildings, 
fences, machinery and equipment. In general the same 
depreciation rules explained above apply for these items 
as well. (See the Farmer's Tax Guide for more complete 
details on depreciation.) 

Determing Gain or Loss on Sales of Cattle 

Livestock held for breeding is treated as a capital 
asset when sold. In some cases the sale of such animals can 
result in a long-term capital gain, only half of which is tax
able. However, to qualify for long-term capital gains, 
cattle must be held at least two years. 

4001.2 

In the case of raised breeding cattle, the selling price 
less any expense of sale is a capital gain. The cost basis of 
raised animals is zero, because the cost of raising is de
ducted during the years the animals are being raised. 

In the case of purchased breeding cattle, any gain re
sulting from depreciation taken after 1969 is treated as 
ordinary income. Any other gain is treated as a long-term 
capital gain. The following example illustrates how the 
gain is determined in the case of a purchased animal. A 
farmer bought a cow January I, 1973 for $400. At the time 
of purchase he estimated the useful life of the cow at five 
years and a salvage value of $150. Using the straight line 
method, he claimed $50 of depreciation each year. 
Assume he sold the cow on December 20, 1976 for $250. 
Since he took $50 depreciation each year for four years, 
the remaining cost basis at the time of sale would be $200. 
Thus a total gain of $50 would result from the sale ($250-
200 = $50). Since he had taken $200 in depreciation on the 
cow and the gain on the sale was $50 the entire gain would 
be ordinary income. 

One situation in which some capital gain can result 
from the sale of purchased breeding cattle is the case 
where the selling price of the animal is more than the pur
chase price. In this case the difference in the selling price 
and the purchase price would be a capital gain, and any 
depreciation taken would be recaptured as ordinary 
income. 

The sale of breeding livestock should be report.ed on 
Form 4797. The computations on this form will deter
mine the amount of capital gain and ordinary income 
from the sale. 

Casualty and Theft Losses 

In many cases casualty and theft losses of cattle re
sult in a deduction on the income tax return . This deduc
tion depends on whether the animals are raised on the 
farm or purchased. Losses of raised livestock whether for 
sale or breeding purposes are not deductible if the cash 



method of accounting is used since the cost of raising the 
animals has already been deducted and the loss of anti
cipated income does not qualify as a casualty loss. On the 
other hand, losses of purchased livestock are deductible. 
This deduction, equal to the cost o-r the adjusted cost basis 
of the animal, would be taken as a regular expense item on 
Schedule F for animals raised for sale, but reported on 
Form 4797 for purchased breeding animals. The loss 
claimed would be reduced by any insurance or other pay
ments received. The present value of the animal has no 
effect on the amount of casualty loss claimed. 

The following example illustrates how to calculate 
the amount of casualty loss. A cattleman bought a cow for 
$400 in 1973 and he claimed $50 of depreciation each year 
on the animal. In 1975 the cow was killed by lightning. He 
received an insurance recovery of $175. He calculated his 
loss by first determining his remaining cost basis (initial 
cost of $400 minus depreciation taken of $I 00 = $300). 
From the $300 he subtracts the $175 insurance recovery 
and the amount of the deductible loss is $125. This loss 
would be claimed on form 4797. 

Investment Credit 

All purchased breeding cattle qualify for the invest
ment credit. This credit is subtracted directly from tax 
and must be taken in the year the animals are purchased. 

In order to qualify for investment credit, the animals 
must have an estimated useful life of at least three years 
when purchased. However, the animals must have a use
ful life of seven years or more to fully qualify. If the useful 
life is 5 or 6 years, only two-thirds of the investment 
qualifies for the credit. For animals with a useful life of 3 
or 4 years, the credit is allowed on only one-third of the 
investment. The useful life used for computing invest
ment credit must be the same as the life used for calculat
ing depreciation. 

Up until January 21, 1975, the investment credit was 
7% of the qualifying investment. However, for items pur
chased on or after January 22, 1975, the investment credit 
rate is 10%. This higher rate is scheduled to remain in 
effect until December 31, 1976 and after that date it will 
drop back to the 7% rate unless the higher rate is ex
tended by Congress. 

The following examples illustrate the calculating of 
investment credit: ( l) The investment credit on a $1,200 
bull with a seven year life would be $120 ( 10% of $1,200), 
(2) if another $1,200 bull an estimated useful life of five 
years, the qualifying investment would be $800 (2 / 3 of 
$1,200) and the credit would be $80 (I 0% of $800), (3) .if 
still another $1,200 bull had an estimated useful life of 
three years, the qualifying investment would be $400 ( 1I 3 
of $1,200) and the credit would be $40 ( 10% of $400). 

A special rule applies in determining the amount of 
investment credit if substantially identical livestock is 
sold during a one-year period beginning six months be
fore the date of acquisition. In this case, the cost of the 
livestock acquired must be reduced by the amount 
realized on the sale of the identical livestock. For ex-

ample, a cattleman sells a herd of breeding cattle for 
$20,000 and five months later buys another herd of sub
stantially identical breeding cattle for $25,000, the 
amount of the investment qualifying for the credit would 
be $5,000. The sex and age of livestock and its use deter
mine whether the livestock disposed of is substantially 
identical to the newly purchased livestock. For example, a 
cow that had been used for breeding purposes is sold and 
within six months another cow is acquired of approxi
mately the same age to be used for breeding purposes, the 
two cows are considered to be substantially identical. 
However, if the cow disposed of is not suitable for 
continuing use as breeding stock at the time of sale, it is 
not considered substantially identical to the cow ac
quired. 

It is important to distinguish between new and used 
property for purposes of investment credit because there 
is a limit on the cost of used property that qualifies for the 
credit in any one year. The limitation on used property for 
tax years 1975 and 1976 is $100,000. This limit is ex
pected to be changed for 1977 and subsequent years. 
There is no limit on the amount of new property that 
qualifies for the credit. 

Breeding animals would be considered new pro
perty if the animals had not been used for breeding or 
dairy purposes before they were purchased. In a case 
where the animals had already been used for breeding 
purposes prior to the time of purchase, the animals would 
be considered as used property in calculating the credit. 

The investment credit is calculated on Form 3468 
and then it is subtracted directly from tax due on Form 
1040. The amount of credit that can be claimed in any o.ne 
year is limited to the lesser of the credit available, the tax 
liability, or $25,000 plus one-half of the tax liability in ex
cess of $25,000. If the credit is more than the tax due for 
the year, the unused credit may be carried back to the 
three preceding years and the balance still unused in those 
years may be carried over to the seven succeeding years. 

If breeding cattle are disposed of before the end of 
the period used in computing the credit, the credit must be 
recomputed by substituting the actual time the animals 
were owned. Any unearned credit is recaptured by add
ing it back to the tax due for the year. 
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In addition to breeding livestock, there are usually a 
number of other items on cattle farms that qualify for 
investment credit at time of purchase such as machinery, 
equipment, trucks, fences, silos, and grain bins. 

Leveling Out Income To Reduce Tax 

The net income on most cattle farms fluctuates from 
year to year. This fluctuation is usually undesirable from 
an income tax standpoint because it usually means more 
tax over a period of years. In general, the less income 
fluctuates from year to year, the lower the tax due over a 
period of years. This is true because of the graduated tax 
rate and because personal exemptions cannot be accumu
lated and carried forward. 



Tax management offers several methods of reduc
ing the fluctuations in income. One way is through the 
choice of depreciation method. In a high income year, 

. taxable income can be reduced by using a "fast write-off' 
method of depreciation and claiming the additional 20% 
first year depreciation on items purchased during the 
year. 

When the cash method of accounting is used there is 
often an opportunity to reduce fluctuations in income by 
shifting receipts and expenses from one year to another. 
In a high income year, cattle or other items that would 
normally be sold near the end of the year can be held off 
the market until after December 31. In this way some of 
the income is shifted into the next year. On the other hand 
it is possible to lower taxable income in a high income 
year by buying feed or other items before the end of the 
year that will not be used until the following year. How
ever, this practice should be used with extreme caution 
because of a ruling by the Internal Revenue Service on 
prepaid feed expenses. 

Prepaid Feed Expenses 

According to a recent ruling by the Internal Revenue 
Service a cash-method farmer may deduct in the year of 
payment amounts paid for feed to be consumed by his 
own livestock in the following taxable year provided each 
of the following tests are met: ( l) the expenditure is for 
the .purchase of feed rather than a deposit, (2) the pre
payment is made for a business purpose and not for tax 
avoidance, and (3) the deduction will not result in a 
material distortion of income. 

This ruling lists some of the factors that can be con
sidered in determining if the three tests are satisfied. In 
order to insure that the expenditure will not be classified 
as a deposit, the agreement or contract should specify the 
quantity offeed being purchased and the price of the feed. 
It should also state that the buyer does not have the right 
of refund or the right to substitute other products for the 
feed ingredients specified in the contract. 

In order to insure that the second test is met there 
needs to be a reasonable expectation of receiving some 
business benefit as a result of the prepayment. Examples 
of business benefits include fixing a minimum price to 
avoid the risk of higher prices in the future, securing an 
assured feed supply and being able to get preferential 
treatment in case of a feed shortage. 

Even though the first two tests are adequately met, 
there is still the possibility that the deduction will be dis
allowed if it results in a material distortion of income. 
This third test on income distortion is more difficult to d.e
fine because it depends on the facts and circumstances in 
each individual case. However, the Internal Revenue 
Service Ruling does list the following factors that can be 

used to determine if income is materially distorted: the 
use of prepayments in the past as a part of the customary 
business practice of the farmer; the amount of the 
expenditure in relation to past prepayment purchases; 
and the size of the expenditure in relation to the farmer's 
income for the year. 

If all of the tests concerning purchase rather than 
deposit, business purpose and nondistortion of income 
are met the prepayment will be allowed as a deduction in 
the year of payment. On the other hand if any one of the 
tests is not met, the deduction will not be allowed in the 
year of payment but it will be allowed in the year or years 
in which the. feed is actually consumed by livestock. 

This ruling does not mean that cattlemen can no 
longer deduct prepaid feed expenses. On the other hand it 
does mean that caution should be used in making pre
payments so that the three tests can be met. The ruling 
mentions only feed: however, there is a possibility that 
the Internal Revenue Service might also use this ruling as 
a basis to disallow deductions for prepayments on other 
farm inputs such as fertilizer, seed, pesticides and fuel. 

Income Averaging 

Although tax management principles are applied in 
an effort to level out income, there may still be years when 
income is unusually high because of high cattle prices, the 
sale of a herd of cows, the sale of land, or other reasons. In 
these high income years, tax liability might be reduced by 
using the income averaging method to calculate tax. This 
method can be used if income in the current year is at least 
$3,000 greater than 120% of the income for the four pre
ceding years. 

Almost all types of income, including long-term 
capital gains can be included in averagable income. Use of 
this method results in a tax saving, because part of the 
income is taxed at a lower than normal rate. A more de
tailed discussion of income averaging can be found in 
Internal Revenue Service Publication 506, "Computing 
Your Tax Under the Income Averaging Method," avail
able from Internal Revenue Service offices. 

Summary 

Income taxes, like other farm costs can be reduced by 
good management. A good tax manager is one who 
"thinks taxes" all during the year and does not rely on 
year-end planning alone. A cattleman doesn't have to be 
an expert in income tax filing, but he should know enough 
about the tax regulations to recognize the income tax 
implications of each farm business decision. 

More detailed information on the topics included in 
this Fact Sheet can be found in the" Farmer's Tax Guide," 
an annual publication of the Internal Revenue Service. 
Free copies are available from County Extension Offices. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Cow Herd Budget 
James M. Moore, Extension Farm Management Specialist at V.P.I. & S. U., 
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Budgets can be prepared in a number of forms and 
relatively few have them broken down into as many 
sections as this one. However, all have much the same 
information and can be used equally well in decision 
making. This budget was prepared for one cow but repre
sents income and costs associated with a 50-cow herd. 

The three main areas in all budgets are the incotne, 
operating expenses, and fixed costs (called Fixed Capital 
Costs, Fixed Labor Costs, Land, Risk and Manage
ment). 

The income section lists all sources of income from 
the enterprise and places an expected value on each one. 
The sum of these values shows the gross returns from the 
enterprise. Often ar. enterprise provides returns to the 
farm operation that are not in the form of cash. For ex
ample, a beef cow herd provides manure, an alfalfa crop 
provides ni!rogen, etc. These are also returns generated 
from th~ enterprise. Quite often a value is put on these and 
they are included in the Income section. 

The Operating Expense section lists the inputs used 
in the enterprise that tend to vary directly with the size of 
the enterprise. For example, if one cow eats one ton of hay 
a year, two cows would need two tons. If there is a $4 sales 
commission to market one cow, there is an $8 commis
sion to market two, etc. However, there are some inputs 
that do not change in direct proportion to changes in the 
size of the enterprise. For example, it may take 30 minutes 
a day of machinery time to feed 20 cows, but it does not 
take 31.5 minutes to feed 21 cows. One bull can breed 20 
cows, but he can also breed 21. So if one cow is added, the 
budget is never adjusted upward for five percent of 
another bull. 

These types of costs fit better in this section than in 
the fixed cost sections. So they are included here al
though they will not change with small changes in the size 
of the enterprise as these variable operating costs are 
expected to do. 

Fixed Capital Costs, Fixed Labor Costs, Land, Risk 
and Management are fixed costs associated with the 
enterprise. These are costs that are incurred on the farm 
irrespective of the size of the enter rise or whether the 
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enterprise is there or not. For example, if there is 200 acres 
of pasture, there will be taxes and an interest charge for it 
if there is one cow or 100. There will be a cost to the farm 
operation for taxes, insurance, depreciation, interest and 
repair on buildings that are or would be solely used for the 
beef enterprise. Often labor is a fixed cost to the farm even 
if some of it is hired labor. Thus fixed costs are costs 
charged against the total farm operation but are gener
ally allocated to one or more enterprises. 

Ii1 long-run planning, fixed costs are a very 
important part of the planning process. However, these 
costs may be of little use in short-run decisions. In the 
short run, gross income and operating expenses are the 
key factors with which to make decisions. 

At three points in the budget there are entries with 
headings started "Returns to ... ".These entries show the 
remaining dollars available to cover those costs after all 
expenses in the previous sections have been deducted. For 
example, the line Returns to Land, Labor, Capital, 
Machinery, Risk and Management shows that after the 
Operating Expenses have been subtracted from the total 
receipts, there is $54.28 to apply to the costs of land, 
labor, capital, etc. 

In this sample budget, Total Income per cow is 
$152. 97 and Total Expenses other than land, risk and 
management is $170.99 ($98.69 + $53.79 + $18.51). This 
means that income from this cow lacks $18.02 of paying 
the costs (not including land, risk and management) asso
ciated with having her on the farm. Does this mean the 
enterprise should be liquidated? Not necessarily. The 
Fixed Capital Costs and Fixed Labor Costs of $72.30 per 
cow would still be there whether she was on the farm or 
not. They are fixed costs. 

Income and Operating Expenses give a better indica
tion of what to do at least in the short run. Income is 
$54.28 greater than Operating Expenses. This means that 
if the cow herd is kept, the total receipts will pay all 
operating costs and leave $54.28 to apply to the fixed 
costs. The enterprise is losing money but the farm will 
incur a smaller loss by keeping the cow herd than by 
selling it. 



BEEF HERD (PER COW), 900/o CALF CROP, STEERS WEANED AT 475 LBS. HEIFERS WEANED AT 425 LBS. 

LIVESTOCK INVESTMENT 
Beef Cow 
Beef Bull 
Beef Heifer 

Total Livestock Investment 

INCOME 
Steer Calves 
Heifer Calves 
Cull Cows 
1.0 Percent Death Loss 

Total Income 

OPERATING EXPENSES 
Hay 
Salt & Min. 
Vet Medicine 
Supplies and Mis. 
Corn 
Pasture 
Sales Comm. 
Sales Comm. 
Hauling 
Hauling 
Taxes 
Tractor Fuel Cost 
Tractor Repair Cost 
Tractor Lube Cost 
Machinery Repair Cost 
Equipment Repair 

Total Operating 
Expenses 

UNITS 
HD. 
HD. 
HD. 

UNITS 
CWT. 
CWT. 
CWT. 
DOL. 

UNITS 
Tons 
CWT. 
DOL. 
HD. 
BU. 
A 
HD. 
HD. 
HD. 
HD. 
HD. 

NUMBER VALUE/UNIT 
1.00 300.000 
0.04 600.000 
0.16 220.000 

WEIGHT PRICE VALUE/UNIT 
4.75 40.000 190.00 
4.25 35.000 148.75 
a.so 21.000 178.50 

TOTAL 

TOTAL 
UNITS PRICE 

1.440 40.00 
0.480 4.00 
1.000 6.00 
1.000 1.00 
1.500 2.50 
2.500 6.00 
0.740 4.80 
0.151 5.50 
0.740 2.00 
0.151 3.00 
1.000 3.00 

PER COW 
VALUE 
300.00 

24.00 
35.20 

359.20 

VALUE 
85.50 
43.14 
25.88 

1.55 
152.97 

VALUE 
57.60 

1.92 
6.00 
1.00 
3.75 

15.00 
3.55 
0.83 
1.48 
0.45 
3.00 
1.77 
1.27 
0.27 
0.70 
0.10 

98.69 

RETURNS TO LAND, LABOR, CAPITAL, MACHINERY, RISK AND MANAGEMENT 54.28 
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FIXED CAPITAL COST (interest, depreciation, taxes and insurance 
ANNUAL OPERATING CAPITAL 

VALUE 
7.43 
4.92 

.97 
1.88 

38.59 
53.79 

TRACTOR (on share used for cattle) 
MACHINERY (on share used for cattle) 
EQUIPMENT (on share u~ed for cattle) 
LIVESTOCK (interest and taxes only) 

TOTAL CAPITAL CHARGE 

RETURNS TO LAND, LABOR, RISK AND MANAGEMENT .49 

FIXED LABOR COSTS 
Machinery Labor 
Equipment Labor 
Livestock Labor 

Total Labor Cost 

RETURNS TO LAND, RISK AND MANAGEMENT 

PRICE 
2.500 
3.000 
3.000 

HOURS 
2.710 
0.011 
3.900 

VALUE 
6.78 
0.03 

11.70 
18.51 

-18.02 

16% of heifers kept for replacements, herd wintered 180 days on hay, hay Is hauled to pasture and fed on the ground 

If one looks at these figures from another ~ngle, he 
could ask what would happen to net farm income if one 
average cow is sold? Gross farm income would decrease 
$152.97 and operating input costs would decrease$98.69. 
The cash income to the farm would be reduced $54.28 so 
the farm family would have this much less to live on and 
service debts. 

On the other hand, if Total Income is less than 

Operating Expenses, a decision needs to be made. Under 
these circumstances, there are actual out-of-pocket losses 
being incurred. If Total Income is not expected to be 
above Operating Expenses shortly, it may be wise to 
liquidate the herd. 

Total costs are the important costs to use in making 
long-run decisions. Operating Expenses are the most 
important costs to use to make short-run decisions. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic I nstltute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose Is dedicated to serve all people on an equal and nondiscriminatory bHIL 
An Equal Opportunity/Affirmative Action Employer 
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The Cost of Credit 
LeRoy D. Luft, Extemion &onomist, Montana State University 

The cost of credit is the difference between the total 
money the borrower receives for his use from the lender 
and the total amount of money he pays to retire the loan. 
It consists of interest costs and frequently includes non
interest costs such as service fees, stock investment 
requirements and minimum deposit requirements. Both 
must be included wh.en consid~ring .the cost of credit. 

The cost of credit is influeqceq by · .. several factors . 
Among these are (1) the cost Qf money in .the money 
market, (2) the cost of servicing loans, including making, 
handling, collecting and keeping records on the loan, and 
(3) the risk associated witht he particular loan. 

If the cost of credit is an important factor in select
ing a lender don't stop shopping when you find the lowest 
interest rate. It is the actual dollar cost that should be 
compared between lenders. Even when two lenders quote 
the same interest rate, the actual dollars charged may vary 
considerably. The difference arises in the manner in which 
the interest is charged. 

This fact sheet will review sevetal methods of charg
ing interest. Examples will be given for each method. 

Simple Interest 
Simple interest is what you pay for borrowing money 

that is repaid in a simple lump sum. It is computed on the 
basis of the amount of money (principal) borrowed, the 
annual interest rate and the length of time the money is 
used, expressed in years or fraction thereof. The interest 
cost is principal times interest rate times time. 

An example of this would be a loan of $500 for one 
year at 9 percent interest. 

Interest Cost= Principal X Interest rate X Time 
= $500 x .09 x 1 
= $45 

At the end of the year the borrower pays the $500 prin
cipal plus $45 interest. 

The annual interest rate cari be~oni.puted when the 
dollar cost is known., · 

Cost 
(I), Interest Rate = 

Principal X time (in years) 

Discount Method 
The discount method means that interest is taken in 

advance. The lender subtracts the interest charge and any 
other charges at the time the loan is made and the 
borrower does not get the total amount of the loan. Thus, 
if the loan example under simple interest were dis
counted at the same 9 percent rate, the interest charge 
would be the same $45, but you'd only have the use of 
$455 during the year, rather than $500. The true interest 
rate would then actually be .'higher than .9%. : 

- ' 45 
= 9 .89 percent 

455 >< 1 

Flat Interest Charge 
This method of charging interest is normally used on 

short term loans of no more than a few months. Assume 
you need $500 for four months. The 9% loan charged at a 
flat rate would cost $45 without reference to the time 
involved. If the flat rate is stated at $45 for 4 months (I/ 3 
year) the annual percentage rate would be 27 percent. 

45 = 27 .0 percent 
500 x 1I3 

At an annual percentage rate ofO percent the four months 
loan would cost only $15.00 

Add-On Method 
This method is used frequently when financing 

machinery, equipment, automobiles or other types of 
consumer installment loans. With this method, interest is 
calculated on the original loan for the entire period of the 
loan. The sum of total interest and principal is divided by · 
the numer of payments to obtain the amount of each 
installment payment. Assume you are told you are getting 
a $500 loan at 9 percent for two years. 

The amount of the monthly installmerits can be cal
culated if you "add~n" t<:> _the .:'$SOo t~e }Otfi in!erest 
charge of $90 ($500 ~.' .09 X? = 90).for a tot~l 0~$590 and 
divide by 24 payments making the monthly installments 
$24.58. As it turns out, you only borrowed the full $500 
for one month. The amount of loan outstanding the 
second month would be the $500 less $20.83 principal 
payment, or $479.17. In this case, the simple interest 
formula does not reveal the true annual percentage rate. 
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For installment loans, a more complicated formula is 
use~ to calculate the true annual percentage rate: 

Total Finance Number of 
Charge Payments 

x x Annual 
1
,2 of original Number of Number of Percentage 

loan Years Payments+ I Rate 

Lets now calculate the annual percentage rate.for the 
$500 loan at 9 percent for two years, using the above 
formula. 

$90 
x 

$250 

24 
x 

2 

2160 
= = .1728 or n .3% 

25 12500 

Remaining Balance Method 
Assume you have a $600 loan at 8 percent to be paid 

off in 12 installments. The payments would be $50 on 
principal plus an interest payment on the outstanding 
balance each month. The average amount of money avail
abte during the 12 months would be $325 ($600 the first 
month plus $50 the last month divided by 2 equals $325). 
To figure . the interest for the first and last months, con
vert the.annual interest rate of 8 percent to a monthly rate 
by dividing_byU (8·.percent divided by 12 months equals · 
. 0067 or 2/ 3 o(.pne percent per month). Then multiply the 
$600 and $50 each by .0067. The total amount of interest 
paid would be $26 ($4 the first month plus 33¢ the last 
month, divided by 2 equals $2.167 X 12 months equals 
$26). 

The $26 interest charge could also be calculated by 
taking the average amount of money available, the $325, 
times the interest rate of .08. The interest charge again 
comes to $26. 

For this type of loan you can figure the total amount 
of interest to be paid and the average amount of the loan 
by using this procedure. The figure, while not exact, is 
close enough for most practical purposes. 

Using the simple interest formula, (I), the annual 
rate is computed as:. 

$26.00 
-;;;::::8.0%annualrate 
$325.00 

Variable Interest Rates 
Much of the farm credit system now uses variable 

interest rates. Some commercial banks are also be
ginning to use it. Lenders using variable interest rates will 
quote their percent rate and stipulate that the rate you pay 
may slide up or down with the cost of money on the 
money market. As the market cost of money varies the 
lenders add a "differential" or "margin" to cover their cost 
of operation. 

Some lenders use a formula for interest which pro
vides that when its cost o~ money varies to a certain 
amount, such;as, one-four~h perGent, the rate they charge 
borrowers-i~ Jikew.ise ac(j~!eq i~ t~e same direction . 

A drawback ofvafiable nites is that it is difficult to 
project interest charges over the life of a loan. An ad
vantage is that variable rates allow you to ride with the 
cost of money and to lock in on the state of the economy. 

It is important to know how to calculate the true 
annual rate of interest if the cost of credit is a concern to 
you. Numerous methods are used and the methods vary 
between lenders. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation 
with the U.S. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative 
Exte'1SiQn Service, Yirginia Polytechnic lnstitu.te and State u.niversity #Blacksburg, Virginia 24061. 
The Virg1~ii .. Cooperative Exten'sion Se~vice .l;>y law an,d purpose is dedicated to serve all people on an ~qua I 
and n:ondiscrimin~tory basis. " · · · · . · · · .· -:-

.. · An Equal Opportunity/Affirmative Action .-Employer 
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Grazing Systems 
W. H. Sell, Extension Agronomist, University of Georgia 

Forages supply almost all of the feed requirement for 
cow-calf production. The cow-calf producer in the South
east has many opportunities to improve the utilization of 
forage crops. Cow-calf producers are faced with the 
challenge of using forage crops in such a manner as to 
assure optimum crop yield and carrying capacity, while at 
the same time maintaining optimum quality and animal 
performance and continuous growth of the plants 
throughout the growing season. Forage crops contain 
their highest level of nutritional value in the young, leafy 
stage of growth. However, the greatest yield of dry matter 
is usually obtained when forage plants are utilized at more 
mature ·stages of growth. A happy medium between high 
quality and high yield should be the goal of cattlemen in 
most situations. 

Grazing techniques or systems offer cattlemen flex
ible management tools for producing and utilizing forage 
crops efficiently. In order to use these management tools 
effectively, one must understand some of the basic char
acteristics of forage plants. 

Genetic characteristics of plants and environmental 
conditions under which they grow influence rate of 
growth and quality of forage crops. The quantity of 
forage available may vary greatly during a growing 
season. In addition to fluctuation in growth rate of the 
plant (amount of forage available), forage quality also 
changes. Soil moisture, temperature and fertility are 
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major factors influencing rate of plant growth for a given 
specie. 

Forage produced during the early part of the grow
ing season is better quality than forage produced from the 
same plants later in the growing season. This char
acteristic is largely due to higher temperature and longer 
days, which increase the fiber content of the forages. 
However, throughout the growing season, younger, leafy 
forage is better quality than older, less leafy and more 
stemmy growth. Stage of maturity of a given plant species 
is the major factor affecting forage quality, thus animal 
performance. 

Perennial grasses and perennial and biennial 
legumes store energy that is used for regrowth in various 
parts of the plant. Leaves, roots, stolons, rhizomes and 
stem bases serve as energy storage for regrowth. Stored 
energy is in the form of available carbohydrates and is 
used to initiate growth after dormancy and after each 
cutting. Perennial plants such as bermudagrasses, bahia
grass, tall fesuce, orchardgrass and white clovers develop 
leaves quite low on the plant that function as energy for 
regrowth after harvesting. These forage crops can, in 
most instances, be grazed or harvested closer and more 
frequently with good regrowth than tall growing annual 
forage crops such as millets, sudangrass, cereal grains, 
ryegrass and annual legumes. Regrowth of annual forage 
crops is largely dependent on leaf area and stem remain
ing at)he base of the plant after grazing or harvest. Most 
perefinial and biennial legumes, such as alfalfa and red 
clover, require short grazing periods followed by long rest 
periods to maintain a stand under grazing conditions. 

Maximum amount of stored energy in plants usually 
develops as the plant reaches maturity. Thus, the nearer 
maturity that harvest occurs on perennials and biennials, 
the easier it is to maintain plant vigor and long periods of 
production. However, protein content decreases and fiber 
content increases with increased maturity, which lowers 
forage quality. In a practical farm situation, forage crops 
should usually be utilized in the vegetative, immature 
stage of growth. 

Efficient utilization requires careful attention to 
stocking rate of cattle. Some method of balancing the 
number of animals with forage supply must be planned. 



Researchers throughout the Southeast generally 
agree that the optimum stocking rate on pastures is some
what above the level that will produce the best individual 
animal performance. Higher stocking rates usually 
reduce daily gains and increases total production per acre. 
Thus, optimum grazing pressure becomes a compromise 
between maximum output per animal and maximum per 
acre production. See Figure I. 
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Figure 1. The influence of grazing pressure on 
the production per animal and the 
production per acre. 

Various grazing systems and techniques can aid in 
providing good quality forage, good crop yields, good 
animal production and extend the longevity of the forage 
plants. 

Continuous, rotational, strip and zero grazing 
patterns are the more common methods of grazing used 
by the cow-calf producer at the present time. Limited 
grazing or supplementary feeding while on grazing are 
grazing systems that are becoming more popular with 
cattle producers. These practices offer considerable possi
bilities for more efficient forage utilization. 

Continuous Grazing 
This is the most common system used at the present 

time by the cow-ca!f producer. Continuous grazing 
usually requires less labor and management than any 
other system. In most situations, potential production per 
acre is less than for other system. This is especially true 
when intensive forage production practices are followed. 
Stocking rate of cattle is often based on available forage 
at the plant's lowest or near lowest growth rate. Contin
uous grazing often results in undergrazing during periods 
of slow plant growth. Excess growth may be harvested for 
feed and used during periods when grazing is not suffi
cient to meet animal needs. If forage in excess of cattle 
needs is not harvested, it is largely wasted due to decline in 
nutriti<?nal value as plant growth ages and plants reach 
maturity. 

Forage production may be seriously reduced by 
overgrazing; this may cause damage beyond optimum re
covery and sometimes total loss of less persistent species. 

Research findings usually indicate that individual 
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animal performance is better with continuous grazing 
than other grazing patterns, especially at less intensive 
stocking rate. This is due primarily to selective grazing of 
better quality forage. Total animal production per acre is 
usually greater ·with more intensive stocking rates. The 
higher stocking rate provides for more complete utiliza
tion of forage, (see Table I). Similar data has been re
ported on other grasses and grass legume mixture 
throughout the South. 

Table 1. EFFECT OF STOCKING RATE ON 
STEERS GRAZING COASTAL BER
MUDAGRASS, TIFTON, GEORGIA, 
1957-61 

Pounds of Gain 

Total Gain Avg. Daily Gain 
Steers per A. Per Acre/Yr. Per Steer 

1.5 
2.0 
2.5 

350 
419 
454 

1.47 
1.33 
1.15 

Fertilized with 100 lbs. N and 250 lbs. 0-10-20 per 
acre per year. 

Continuous grazing pressure that keeps perennial 
grasses between two and four inches in height provides a 
better quality forage than taller plant growth. Legumes 
such as white clover persist better under short grass condi
tions. 

Stocking rate should be based on the potential pro
duction of the species of crops being grazed and the 
management practices being used. The amount of 
fertilizer used is a major factor in determining stocking 
rate (see Table 2). In general, more productive species of 

Table 2. FORAGE YI ELD AND STEER GAi N ON 

Grass 

Coastal 
bermuda 

THREE SUMMER GRASSES WITH VARY
ING RATES OF NITROGEN AT THE 
ALABAMA WIREGRASS SUBSTATION, 
1953-57 AVERAGES 

Nitrogen Oven-dry 
Applied Forage Steer 
Per Acre Yield/ Ac. Gain/ Ac. 

Lb. Lb. Lb. 

0 5,050 250 
80 7,810 340 

160 11,300 480 
320 13.420 620 

Avg. Daily 
Stocking 

Rate, 
Steers/Ac. 

No. 

1.4 
1.7 
2.6 
3.5 

Pensacola · 
bahia 

0 
80 

3,200 
5,480 

220 1.2 
290 1.8 

Common 
bermuda 

160 

0 
80 

160 

6,470 

2,480 
5,160 
7,400 

350 2.0 

100 0.7 
230 1.4 
300 1.8 



perennial grazing crops can support a cow-calf unit on 
one to two acres of land. Two to four acres of land is re
quired on less productive grazing crops. 

Rotational Grazing 
This practice provides for pastures to be grazed 

during optimum yield and quality stage of growth while 
regrowth of forage plants is occurring in a previously 
grazed pasture. Optimum time to move cattle from one 
pasture to another becomes a judgement decision for the 
cattleman. The decision should be based on the nutri
tional requirements of the cattle being grazed, the avail
ability of forage, the nutritional value of the forage and 
the damaging effect of overgrazing or loss in nutritional 
value by under-utilization. Some type of harvesting may 
be needed when available forage is in excess of grazing 
needs. When forage production is in excess of cattle 
needs, a rotation that includes grazing and harvesting is 
an excellent method of keeping young, leafy forage avail
able for cattle. Cattle can usually be moved to harvested 
pastures two to three weeks following harvest. A rotation 
of harvest and grazing is especially useful with fast grow
ing forage crops during periods of maximum growth. 

Rotational grazing can be used as an aid to more 
efficient forage production and utilization. By the· use of 
rotational grazing, a needed rest period can be provided 
following grazing for crops like alfalfa, millet and 
sundangrasses. 

Rotational grazing does not usually improve indivi
dual animal production. However, with rotational 
grazing total animal production per acre is increased by a 
higher stocking rate than for continuous grazing. An 
example of the influence of rotational grazing and contin
uous grazing is shown in Table 3. 

Table 3. MILK PRODUCED PER COW DAILY AND 
PER AC. AND THE CARRYING CAPA
CITY FROM THREE MIXTURES GRAZED 
ROTATIONALLY AND CONTINUOUSLY, 
1958 AND 1959. 

Mixture and Milk Per Carrying Cap. Milk 
Grazing Mgt. Cow Cows Per Ac. Per Ac. 

Daily Lbs. Days Inc. Lbs. %Inc. 

Alfalfa -
Orchardgrass 

Continuous 27.1 150 3726 
Rotational 28.4 216 43% 5233 40% 

Ladino clover-
Orchardgrass 

Continuous 27.4 144 3288 
Rotational 23.3 149 10% 3265 0 

White Clover 
Bluegrass-Birds-
foot Trefoil 

Continuous 25.4 147 3077 
Rotational 25.6 187 27% 4204 37% 

Average 
Continuous 26.6 147 3364 
Rotational 25.8 187 27% 4234 25% 

Virginia Polytechnic Institute Research Division Bulletin 45, 
Pg. 42. 

Rotational grazing with first and second grazing 
groups of cattle clearly indentifies the superior quality of 
the first growth of a forage crop. Researchers in Virginia, 
using common mixtures of grasses and legumes, showed 
an increase in crude fiber and a decrease in protein after 
the first grazing period. In many situations, the first 
growth of a forage crop can be used most efficiently by 
cattle that have high daily nutritional requirements. The 
second or regrowth of forage may be used more effi
ciently with animals with lower nutritional requirements. 

Strip Grazing 
Strip grazing is designed to provide a limited area to 

be grazed. Grazing areas are usually stocked heavier and 
grazed down more readily than in a rotation grazing 
system. A temporary divider fence (usually electric) is 
used and moved frequently (daily or every other day) to 
provide the forage needs for a given number of cattle. This 
system allows for desired plant growth accumulation and 
assures full utilization when nutritional value is at an opti
mum level. More labor and management is required than 
for a rotational grazing system. Total animal production 
is usually somewhat greater than continuous or rota
tional grazing. This is due to an increase in stocking rate 
and a more complete utilization of forage. As in rota
tional grazing, individual animal production is usually 
not increased over continuous grazing. 

Strip grazing is most often used when tall growing 
plants like millets, sudangrasses and sometimes alfalfa are 
being grazed. Like rotational grazing, strip grazing favors 
efficient utilization at the optimum stage of plant growth. 
It also provides for grazing down to optimum plant height 
and a rest period for regrowth. 

Zero Grazing or Soiling 
Mechanical harvest and immediate feeding provides 

for almost complete use of forage produced since there is 
very little field or storage loss. This system, like strip graz
ing, also favors efficient utilization of forage during its 
optimum yield and quality stage of growth. Fencing is not 
necessary for this system since forage is mechanically har
vested and hauled to the cattle, however, more labor and 
equipment is required. Total animal production per acre 
is usually about twice as much for zero grazing as for 
continuous grazing. Forage crops with high yield and 
high nutritional value should be used for this sytem to 
have the greatest economic advantages. Forage in excess 
of daily animal needs can be stored for future feeding. 

Since cutting heights can be controlled with this 
system, plant height and leaf area can be maintained for 
optimum regrowth of the plants. An example of contin
uous grazing compared to soiling is found in Table 4. 

Continuous Grazing, With Limited Animal Intake From 
Pasture 
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This pasture system may have potential value to 
many cow-calf producers. Continuous grazing with con
trolled intake of the pasture forage provides for a higher 
stocking rate and more efficient utilization of forage 
during rise and decline of plant growth. The system is 



Table 4. C 0 A S T A L B E R M U DAG R ASS 
UTILIZATION: CONTINUOUS 
GRAZING COMPARED TO SOILING. 
MAY 13 TO SEPTEMBEt:t 17, 1958, 
AMERICUS, GA. 

Acres of replication 
Avg. grazing days/acre 
Avg. beginning wt. (lbs.) 
Avg. final wt. (lbs.) 
Avg. daily gain (lbs.) 
Feed/gain ratio 
Beef produced (acre) 
Excess grass harvested: 

as hay 
fed but not consumed 

Total Beef Equivalent 

*Converted by 12.9/1 ratio 

Conv. Grazing Soi/age 

1 1 
735 685 
575.7 560.2 
652.1 691.2 

0.62 1.14 
12.9 

457 784 

83* 
81* 

457 948 

Journal Range Management, Vol. 14, No. 6, Nov., 1961. 

quite flexible and provides for an economic use of some 
feed material that may be otherwise wasted. Controlled 
grazing plus feed is the opposite of increasing or decreas
ing stocking rate as amount of forage varies. With this 
system a rather constant cattle population is maintained. 
As cattle needs become greater than forages can provide, 
supplemental feed is supplied. The amount of supple
mental feed used is based on the amount and quality of 
forage available and desired animal performance. · 

Limited Grazing or Ration Grazing . 
The nutritional needs of cattle are balanced by using 

forage and supplemental feeds. Forage intake may be 
limited to the amount needed to provide a specific compo
nent of the animals' needs (protein, for example). The 
other nutritional needs may be supplied by other feed 
items that may have an economic advantage over grazing 
crops. For example, crop residue, hay, citrus pulp, silage 
or protein supplement may be used alone or in combina
tion to balance a ration that includes some grazing. 

A practical example of this system is in the use of 

winter annual forage crops that usually have a protein 
content of 20 percent or more. The brood cow is per
mitted to graze only enough forage to supply the daily 
protein requirement. Various other farm grown feed 
items or purchased feeds may be used to supply the 
animals' total needs. By limiting animal intake of grazing 
crops, it is possible to increase the stocking rate. As excess 
forage accumulates, use of supplemental feeds can be 
reduced and grazing increased. This system provides for 
an efficient utilization of the forage crop and insures a 
balanced ration for the cattle. 

Def erred Grazing 
The practice of allowing an accumulation of forage 

to develop in the fall and used in mid-winter is a method 
of grazing management used successfully by some pro
ducers. Fescue is the most common used forage crop used 
for def erred grazing in the south. Plant growth of fescue 
that develops early to mid-fall is much better quality 
forage than growth accumulated during the summer. A 
good def erred grazing program begins by removing 
accumulated growth in late summer. This can be ac
complished by mowing or forced grazing. After growth is 
removed, fertilizer should be added to stimulate new 
growth. Growth will continue as long as temperature and 
moisture is favorable. Deferred grazing is usually used 
most efficiently by strip grazing. Strip grazing provides a 
limited area and cattle are forced to graze all available 
forage before moving into a new area. 

Deferred grazing is favored more in the northern 
areas of the south. In the lower south winter tempera
tures are more favorable for growth during the winter. 
The shading affect of accumulated forage prevents daily 
growth of fescue when other growing conditions are 
favorable. New growth of fescue during the winter- is 
usually better quality forage than accumulated fall 
growth. 

Knowledge of plant growth and quality char
acteristics along with well planned grazing systems will 
enable the cattleman to develop an efficient cattle feeding 
ptogram. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 
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Forage-Related Cattle Disorders 
Garry Lacefield, Duane Miksch and Curtis Absher, 1 University of Kentucky 

Cattlemen often sound a sigh of relief when the time 
comes to move cattle from a winter feeding program to 
spring pasture. This is because health problems of cattle 
are usually minimized by the availability of adequate 
quantities of high quality forage. Forage supplies the 
major portions of protein, energy, minerals, and vitamins 
in the diets of most beef cattle. 

Infrequent observation of cattle on pasture and the 
difficulty of treating grazing animals often result in deaths 
of severe production loss when pasture-related disorders 
occur. Because of the threat of such problems are bloat or 
prussic acid poisoning, cattlemen may avoid some agro
nomic practices that could greatly increase productivity. 

This publication is not intended to ,be a gµide for the 
diagnosis and tr<:atment of cattle diso.rders, but pasture 
situations that may possibly result in major health 
problems are discussed and management steps to mini
mize their probability of occurrer{ce are offered. General 
descriptions of symptoms and the treatments that may be 
necessary are presented. 

Some disorders are closely rela~ed. Prussic acid 
poisoning and nitrate poisoning are different disorders 
but are often confused because both can occur in cattle 
consuming certain plants of the sorghum family. 
Similarly, nitrate poisoning and grass tetany may be con
fused and lumped together as "pasture poisoning" when 
two different situations actually exist - poisoning from 
high nitrate levels and, separately, a deficiency of magne
sium. Bloat can be a symptom of several of the disorders 
discussed in this publication. Professional assistance may 
be needed for proper diagnosis of disorders encountered. 

Forage Bloat 
Bloat describes a digestive disorder of ruminants 

characterized by over-distention of the rumen with gas. It 
is a serious practical livestock problem resulting in signifi
cant economic losses each year. Even greater economic 
losses result from the limited use of high-yielding legumes 
in pastures because of the fear of bloat. 

Bloat may occur in a variety of feeding situations. 
Grain rations rich in protein, carbohydrates or fat pre
dispose feedlot cattle to bloat. The majority of bloat on 

'Extension Specialist in Forage, Veterinary Science and Beef Cattie, 
respectively. 

5001.1 

pasture, however, occurs with animals grazing succulent 
legumes. Lush pastures, particularly those dominated by 
rapidly growing legume plants, are most commonly asso
ciated with serious bloat. Such pastures do not always 
induce bloat, nor are other types of pastures always safe. 
The legumes most commonly identified with bloat are 
immature ladino clover, persian clover and alfalfa. 

Causes: Forage-induced bloat results from the 
formation of a stable foam in the rumen, a retention of gas 
with increasing pressure, and an inhibition of the belching 
mechanism. The exact causes of bloat ~re not fully under
stood, but the production of stable foam in the rnmen is 
due to a complex interactiqn of animal; plant, and micro
bial factors. 

Marked differences exist among animals in their su~ 
ceptibility to bloat. Some animals in a herd are bloaters 
and some are not . .Knowing there are animal differences 
in susceptibility and plant differences in. pre<li.sposition, 
researchers have attempted to isolate and identify chemi
cal causative agents of bloat. Much information has been 
gained from these studies, but no compound has been 
accepted as the singular cause of bloat. Theories have 
been proposed, but none has provided a completely satis
factory explanation. 

Symptoms: In exceptional cases, the bloating and 
death of susceptible animals have occurred within an 
hour after entry to the pasture. Usually, however, several 
hours of grazing pass before severe symptoms develop. 
The animal's inability to expel gas as it forms allows pres
sure to increase within the rumen. As pressure increases, 
the rumen becomes distended on the animal's upper left 
side between the last rib and the point of the hip. As the 
pressure continues to increase, the upper right flank also 
becomes distended. This sign is usually accompanied by 
labored breathing, excessive salivation, staggering, and 
occasionally vomiting. After the animal is no longer able 
to stand, death follows within a few minutes. 

Prevention: Although it may be impossible to pre
vent all bloat, some precautions can greatly reduce the 
incidence of this problem: 

I. Plant grass-legume pasture mixtures instead 
of pure legumes. 



2. Provide a full feed of dry roughage before 
turning animals into a lush legume stand, and 
observe animals frequently during grazing. 

3. Avoid grazing very immature legumes. 
4. Where bloat has occurred, remove cattle to 

hay at night or alternately graze legume and 
grass pasture. 

5. Cull chronic bloaters (susceptibility to bloat 
is heritable). 

6. Feed hay on young legume pasture if a his
tory of bloat exists. 

7. Put animals on legumes only when plants are 
free of surface moisture (dew or rain). 

8. Restrict the area grazed and the length of the 
grazing period . 

A combination of the above management practices 
has reduced the incidence of bloat in many herds. Re
cently developed additives have also successfully pre
vented bloat. Poloxalene, in either a dry or liquid feed 
supplement, is quite effective if all animals consume the 
recommended amounts daily. 

Treatment: A defoaming agent should be given 
immediately. A pint of vegetable oil, such as peanut oil or 
corn oil, or about one-fourth cup of mild detergent given 
as a drench is sometimes effective. Agag 1to1-1 / 2 inches 
in diameter should be placed in the animal's mouth in the 
position of a bit in a horse's mouth (Figure 1). The 
animal's chewing on the gag often induces belching. If re
lief is not soon evident, a veterinarian should be 
summoned. Sustained pressure may cause ruminal gases 
to enter the bloodstream, resulting in a toxemia. 

Figure 1. A yearling heifer with a gag in her mouth to 
induce belching. 

A large diameter trocar and cannula (a sharp, 
pointed instrument fitted in a tube) may be used to 
puncture the rumen at the highest distention on the left 
side (Figure 2). If death appears imminent, relief may be 
attained by making an incision 3 to 4 inches long in the 
highest distention on t})e left side. This rent must then be 
surgically repaired and antibiotics administered to mini
mize infection. 
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Figure 2. Th.e correct positioning of a trocar and can
nula is at the high point of distension mid
way between the last rib and the point of 
the hip. In an emergency, a 3 to 4 inch inci
sion can be made at this location. 

Red Clover Slobbers 
Excessive salivation (slobbering) has occasionally 

been observed in livestock consuming second or later 
cuttings of red clover hay. This condition is associated 
with a disease of red clover called "black patch." The 
name "black patch" is due to microscopic dark brown to 
black filaments, on the leaves and stems of red clover, 
produced by the fungus (Rhizooctonia leguminicola). It 
should not be inf erred that all second-cutting red clover is 
unpalatable or that it will cause slobbering when eaten. 
Black patch is transmitted through infected red clover 
seed and from plant to plant. Growth of the fungus is 
favored by a high relative humidity, a ten:iperature be
tween 75F and 85F, and a soil pH of 5.9 to 6.5. Delaying 
hay harvest beyond the early bloom stage results in lower 
palatability and a build-up of the fungus. The fungus or 
the toxin it produces dissipates gradually from stored 
hay. 

Cause: Slaframine, an alkaloid produced by the 
black patch fungus, is converted to an active compound 
by enzymes produced in the liver. This "slobber factor" 
has a stimulating effect, causing excessive activity of 
involuntary muscles in certain systems of the body. The 
effects of the toxin are long-lasting, and will persist for 
several days after feeding of the affected hay is dis
continued. 

Symptoms: The most prominent sign is excessive 
salivation. Infected hay is dusty and unpalatable, result
ing in reduced consumption. Other symptoms are tear 
shedding, diarrhea, frequent urination, reduced gains and 
lowered milk production. · Subnormal temperature and 
bloat are signs of severe poisoning, requiring immediate 
treatment. 

Prevention: The fungus is present in most red clover 
fields and no resistant varieties are available. Seed should 
not be harvested from a known infected field. To mini-



mize the severity of the problem when a field is infected: 
(1) harvest each cutting of red clover during early bloom; 
(2) mix later cuttings of red clover hay with other hay for 
feeding if slobbering problems exist; and/ or (3) store 
second-cutting red clover hay until the next year's feed
ing season, or feed it last during the winter following 
harvest. 

Treatment: Remove all infected hay from the diet of 
affected animals. Administer phenothiazine derivative 
antihistamines and/ or atropine to counteract the effect of 
the toxin present in the body. 

Fescue Foot 
Fescue foot is a noninfectious disease of cattle char

acterized by rear leg lameness which progresses to dry 
gangrene of the rear feet, occasionally the tail and, rarely, 
the ears. The condition has been observed in cattle graz
ing tall fescue in New Zealand, Australia, and the United 
States. In the U.S. the condition has been reported from 
most areas of the Southeast with the majority of cases 
occurring in a belt extending from Kansas through 
Missouri, southern Illinois and southern Indiana to Ken
tucky. 

Fescue foot results in severe economic losses within 
affected herds; but, when the total number. of cattle 
grazing fescue is considered, the percentage affected by 
this disease is very low. Other conditions often confused 
with fescue foot are foot rot, injury, frostbite and ergot 
poisoning. Fescue foot may occur any time during the 
year, but most cases are found in animals grazing 
unclipped pure stands of fescue during late fall and 
winter. 

Cause: The specific cause of fescue foot is unkno~n. 
Evidence suggests it may be caused by a toxin produced 
by a fungus that grows on or in conjunction with the 
fescue plants. 

Symptoms: The first symptoms usually develop 
within 5 to 15 days after cattle begin grazing tall f es cue. 
Affected cattle often isolate themselves from the rest of 
the herd and have a depressed appetite. Early signs are a 
slightly arched back, a rough hair coat, soreness and 
lameness in one or both hind feet . While standing, the 
animal may ~hift from one rear foot to the other. As the 
condition progresses, a reddened indented line or band 
usually encircles the rear limb just above the hoof (Figure 
3 )." With increased severity, that portion of the foot 
below the line sloughs. The tip of the tail and outer one
third of the ears may also fall off. Emaciation is common 
as feed intake is reduced. There is a higher incidence of 
fescue foot among malnourished cattle than among well
fed cattle. 

Preventivn: Pasture mixtures of fescue and legumes 
appear to cause less trouble than f es cue in pure stands. 
Pasture rotation, a sound soil fertility program and 
clipping may reduce the incidence of fescue foot. 

Treatment: Experimentally, thiabendazole has been 
effective when administered early in the course of the 

Figu,re 3. An inflamed band at the top of this rear 
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hoof indicates an early case of fescue foot. 

disease. Treatment with this compound is expensive and 
recommended levels have not been developed. If affected 
cattle are removed from fescue pasture, protected from 
extreme cold and supplied with another feed source 
before dry gangrene has commenced, they will usually re
cover. 

Grass Tetany 
Grass tetany is sometimes referred to as magnesium 

tetany, hypomagnesemic tetany, transitional tetany, grass 
staggers, wheat pasture poisoning, lactation tetany and 
winter tetany. It is a noninfectious disor~er of cattle and 
sheep characterized by abnormally low levels of magne
sium and, usually, calcium in the blood. Although this 
condition can occur in cattle of any age or condition, it 
most often affects adult, lactating cows grazing grass 
pastures in winter and early spring. Heifers, cows that are 
dry, or cows with calves over two months old and stocker 
cattle are less susceptible to grass tetany. 

The incidence of grasJ tetany is influ~nced by forage 
species, weather and soil fertility. Forage species differ in 
their seasonal growth patterns and magnesium contents. 
Legumes usually have a higher magnesium content that 
do grasses. The level of magnesium increases in both 
grasses and legumes during late spring and summer. 

Temperature appears to be a factor in that grass 
tetany usually Ol:curs either during cool weather or 
following a sharp weather change, resulting in a rapid 
growth of grass. Grass tetany is a threat any time the mean 
daily temperature is between 40F and 60F. After the soil 
temperature has reached 60F, the occurrence of grass 
tetany is low. Although the problem is more common in 
early spring, it also occ..irs in fall and winter. The addi
tion of high levels of nitrogen and potassium fertilizers to 
the soil has increased the incidence of grass tetany. 

Cause: Tetany may result any time the diet of cattle is 
sufficiently low in magnesium or when, for some reason, 
magnesium in the ration is insufficently absorbed or 
utilized in the body. Contributing factors are age of the 
animal, lactation status, type of forage, Jther feed avail-



able, weather, and content of other elements such as 
nitrogen and potassium in the diet. 

Symptoms: Initially, the affected animal is usually 
nervous with pricked ears, head held high and staring 
eyes. The gait is stiff, and the animal may stagger. Muscle 
tremors, especially of the face and ears, develop. A blood 
serum magnesium level below 1.5 Mg% indicates a high 
probability of tetany. As the condition progresses, the 
animal becomes dull in appearance and separates from 
the herd. Within a few hours, or up to several days follow
ing onset of symptoms, extreme excitement and convul
sions may develop. Following a convulsion, the animal 
may lie flat on its side with only occasional movement of 
the forelegs and jaw. Normally when treatment is delayed 
or ineffective, death will occur during one of the convul
sions or the animal may pass into a coma and then die. A 
chronic form of tetany, characterized by a stiff gait and 
gradual loss of condition, can persist for a few weeks 
without apparent depression of appetite or milk yield. 
This chronic form is followed either by recovery or by the 
acute form described above. 

Prevention: Preventive measures are primarily 
aimed at increasing the magnesium and energy' intake of 
susceptible animals during danger periods. The follow
.ing management practices should be considered to pre
vent or decrease the incidence of tetany: 

I. Supply supplemental magnesium to suscep
tible cattle. Necessary supplemental intake 
depends on level of magnesium in ration as 
well as other ration components and suscept
ibility of animals. Cows with young calves 
have a higher magnesium requirement than 
dry cows and are more susceptible to tetany. 
The incidence of tetany in young, growing 
cattle is usually limited to nitrated, small 
grain or winter annual grass pastures. In herds 
where history and conditions indicate the 
risk of tetany to be high, 1-1 / 2 to 2 ounces of 
magnesium oxide should be supplied to each 
cow in a palatable form. In herds where there 
is only a mild risk of tetany sufficient magne
sium supplementation can be obtained by 
providing a magnesium-containing mineral 
mix that provides .33 to .5 oz. of Mg. per day. 
Mineral containers should be placed in several 
locations and checked often . 

2. Graze the more susceptible animals on lower 
risk pastures. 

3. Feed small amounts of hay or grain to cattle 
on lush pasture during susceptible periods . 
On cereal grain pastures it is often best to 
li~it grazing to 2 to 3 hours per day while 
offering hay, d ry pasture or other d ry feed 
during the off-pasture period . 

4. For short periods of protection magnesium 
oxide can be sprayed or dusted on standing 
forage at the rate of 25 pounds per acre. The 
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duration of benefits is dependent upon the 
frequency and amount of rain following ap
plication. Bentonite slurry permits plants to 
retain the magnesium longer. 

5. Test the soil and adjust fertilizer programs to 
avoid high soil potassium levels. Apply ferti
lizers based on soil test and use no more potas
sium than recommended, since grasses are 
luxury consumers of the element. 

Treatment: The animal's heart is severly affected by 
electrolyte changes caused by grass tetany and by effec
tive medication. Treatment, to have a high degree of 
success, must be prompt and correctly administered. A 
proprietary solution containing both calcium and magne
sium may be given intravenously if administered slowly. 
If the animal is severly affected, calcium may be given 
intravenously followed by magnesium subcutaneously. A 
sedative may be required to control severe tetany or 
convulsions. A veterinarian familiar with the herd and its 
management should be consulted about treatment proce
dures and the practicability of keeping emergency 
medication and equipment for administration on hand. 
To prevent relapse, the recovered animal should be 
removed from pasture, fed hay and concentrate, and sup
plemented with 2 oz. of magnesium oxide daily for at least 
a week. 

Prussic Acid Poisoning 
The primary cause of hydrocyanic (prussic) acid 

poisoning in domestic animals is the ingestion of plants 
containing this potent toxin. Cyanide-producing com
pounds ( cyanogenic glucosides) occurring in living plant 
cells are converted to prussic acid when cells are crushed 
or otherwise ruptured . 

The prussic acid potential of plants is affected by 
species and variety, weather, soil fertility and stage of 
plant growth. Plants of the sorghum group and leaves of 
wild cherry trees have a potential for producing toxic 
levels of prussic acid. There are wide differences among 
varieties. Some of the sudangrasses, such as Piper, are low 
in prussic acid. Pearl millet is apparently free of prussic 
acid in toxic amounts. 

Cause: Prussic acid is one of the most potent toxins 
in nature. As ruminants consume plant materials con
taining cyanide-producing compounds, prussic acid is 
liberated in the rumen, absorbed into the bloodstream 
and carried to body tissues where it interferes with oxygen 
utilization. If -toxin is absorbed rapidly enough, the 
animal soon dies from respiratory paralysis. 

Symptoms: When lethal amounts are consumed, 
dead animals may be found without visible symptoms of 
poisoning. Symptoms from smaller amounts include 
labored breathing, irregular pulse, frothing at the mouth 
and staggering. 

Prevention: Forage species and varieties may be 
selected for low prussic acid potential. The risk from 
potentially dangerous forages may be reduced by follow-



ing certain management practices. 

I. Graze sorghum or sorghum cross plants only 
when they are at least 15 inches tall. 

2. Do not graze plants during and shortly after 
drought periods when growth is severely re
duced. 

3. Do not graze wilted plants or plants with 
young tillers. 

4. Do not graze for two weeks after a non-killing 
frost. 

5. Do not graze after a killing frost until plant 
material is dry (the toxin is usually dissipated 
within 48 hours). 

6. Do not graze at night when frost is likely. 
7. Delay feeding silage 6 to 8 weeks following 

ensiling. 
8. Do not allow access to wild cherry leaves 

whether they are wilted or not. After storms 
always check pastures for fallen limbs. 

Treatment: A proprietary sodium nitrite-sodium 
thiosulfate combination can be administered and re
peated once only if necessary. It must be injected 
intravenously and very slowly; the dosage and method 
administration are critical. Most animals that live two 
hours after onset of symptoms will recover. 

Nitrate Poisoning 
Nitrate and nitrite poisoning may be considered as 

one entity. When nitrates are ingested, they are reduced to 
nitrites before being absorbed from the digestive tract. 
Nitrate poisoning in ruminants usually occurs as a result 
of consumption of nitrate fertilizer or forage with a high 
nitrate or nitrite content. Cattle with access to nitrate 
fertilizers, especially if they are deprived of salt may con
sume toxic quantities. Cattle consuming plants contain
ing normal amounts of nitrates are able to convert the 
nitrates to protein. 

Few plants normally contain high nitrate levels. 
Under normal growing conditions, roots of forage plants 
absorb nitrate from the soil. Shoot tissues convert nitrate 
into protein about as fast as it is absorbed. Under certain 
conditions, such as high nitrate fertilization, drought, or 
sudden weather changes, plant species used for pasture, 
hay or silage can develop potentially dangerous nitrate 
levels. 

Cause: Nitrites or nitrates, when consumed more 
rapidly than they can be converted to protein, enter the 
bloodstream as nitrite. The absorbed nitrites combine 
with hemoglobin of red blood cells to produce methemo
globin, a form incapable of transporting oxygen. 

Symptoms: Oxygen deprivation (asphyxiation) 
results from tying-up of hemoglobin. Symptoms include 
rapid , labored breathing; rapid, weak heart beat; stagger
ing; muscle tremors; and pupil dilation. Affected animals 
may die within an hour after the appearance of 
symptoms. More often, signs of asphyxiation persist for 3 
or 4 hours before death occurs. Animals that are severely 
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affected but recover may develop emphysema and conti
nue to experience difficult breathing for IO to 14 days. 
Pregnant cows may abort following recovery from nitr~te 
poisoning. A brown (chocolate)-colored blood is char
acteristic of nitrate poisoning. 

Prevention: Nitrate fertilizer should be stored where 
cattle cannot get to it. Accidental spills should be cleaned 
up if there is any possibility of cattle gaining access to 
them. A void grazing warm season grasses fertilized with 
high amounts of nitrogen when growth ceases due to 
drought or cold damage. Cool season grasses and small 
grain pastures that have been heavily fertilized with nitro
gen should be grazed continuously or not at all during 
early spring when cool, overcast days retard growth. Sus
pected forage should be tested for nitrate level. Consult 
your County Extension Agent for Agriculture for 
information concerning sampling, sample preparation 
and location of a testing laboratory. Forage with high 
nitrate levels can be mixed with forage or grain known to 
be low in nitrate to reduce the risk from feeding. Cattle 
have the ability to increase their tolerance to nitrates in 
their diet. To aid in increasing this tolerance, the diet 
should be sufficient in energy, vitamin A and the trace 
minerals normally contained in trace mineral salt. 

Treatment: Animals showing symptoms of nitrate 
poisoning should be removed from the source of toxicity 
and fed a high concentrate diet. Mineral oil or other emol
lients may be given to protect the lining of the digestive 
tract. A 2% solution of methylene blue injected intrave
nously aids in converting methemoglobin back to hemo
globin. 

Acute Bovine Pulmonary Emphysema2 

Acute Bovine Pulmonary Emphysema (ABPE) is a 
respiratory disorder associated with sudden changes in 
the diet of cattle. The disorder most frequently occurs 
when cattle are suddenly changed from a less to a more 
palatable forage diet such as a change from dry feed to 
lush pasture or from a grass pasture to a pasture contain
ing a high proportion of legumes. While ABPE does not 
appear to be a major problem, the frequency of occ:ur
rences is not known and there is no method of predicting 
it. Cows that have recently calved appear to be most sus
ceptible. 

Causes: Causative agents have not been identified. 
Since ABPE is nearly always associated with feed change, 
the cause may be some toxic substance derived from the 
feed which is peculiar to the digestive system of cattle. 

Symptoms: ABPE is characterized by the sudden 
onset of acute respiratory distress; labored breathing, 
grunting while exhaling and frothing at the mouth. There 
may be some frothy nasal discharge and infrequent 
coughing. A slight elevation in body temperature may be 
present. 

i Adapted from "Acute Bovine Pulmonary Emphysema" CPE 3154. 
Great Plains Cow-Calf Handbook by James H. Bailey. DVM, 
Extension Veterinarian, South Dakota State University. 



Due to the forced expiration, there may be an 
accumulation of air beneath the skin over the rib and 
brisket areas. Death may occur in as short a time as 12 
hours but many fatal cases survive until the second or 
third day. The average mortality rate is about 30% and 
those which survive often have chronic emphysema and 
are unthrifty. A chronic form may occur which is more 
slow in onset and the animal may be affected three or four 
days before being sufficiently sick for the fact to be 
recognized. There is an increase in the rate and depth of 
respiration with frequent deep coughing and a fall in milk 
yield and a loss of weight. 

Complete recovery occurs rarely. Death may not 
occur for weeks or months and there may be periods of 
partial recovery during this time period. Most affected 
animals that are chronically involved are disposed of be
cause of poor condition. 

Pr~vention and Control: With acute bovine 
pulmonary emphysema, like other animal diseases with
out clearly identified causes, the only control measures 
known are those based on avoiding the circumstances 
under which the disease is known to occur. The following 
management and feeding practices may reduce the chance 
that ABPE will occur: 

1. Cattle placed on a more succulent pasture 
or during the first few days on the new pas
ture should be fed some palatable grass or 
legume hay. 

2. Introduce cattle gradually on pastures that 
contain young green forages. Particularly 
dangerous is regrowth following a frost or new 
growth hidden beneath mature plants. Limit 
access to such a pasture to less than one hour 
the first day and gradually increase the time 
taking at least one week to reach unrestricted 
use. If this practice is impractical or cases of 
ABPE still occur, mow and windrow the field. 
If all these practices fail in a particular field 
one may have to further limit its use for graz
ing. 

3. If an outbreak of ABPE has occurred , gently 
remove all the cattle from that field and place 
the visibly affected ones in drylot and the re
mainder of the herd in a field of grain stubble 
or corn stalks or dry mature grasses. Avoid 
exciting the cattle. If excited , the afflicted 
ones may suddenly die and additional cattle 
may begin to show symptoms. 

4. Certain drugs are useful in treating afflicted 
cattle. Atropine appears to be the most eff ec
tive. Consult your veterinarian. 

Because several different diseases may cause sudden 
death, often before any animals are observed to be sick, it 
is advisable to have dead animals posted to establish a 
diagnosis. 

Treatment: Treatment must be initiated immedi
ately in the acute cases but must be done without exciting 
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the animal for any exertion may prove fatal. Affected 
animals should be removed from the herd to protect them 
from any jostling or being pushed around by the other 
cattle. Grazing cattle should be removed from the pasture 
immediately and if necessary a small portable corral 
could be used to pen the animals separately. 

Atropine sulfate administered intravenously may 
give quick temporary relief. Atropine causes a relaxation 
of the muscular coat of the bronchi and produces a dilat
ing affect allowing easier passage of air. The secretions of 
the nose and throat or bronchi are diminished thus lessen
ing the amount of fluid in the respiratory tract. 

Treatment may be repeated at 8 to 12 hour intervals 
depending upon the response. Antihistamines and corti
sone have been used extensively with varying results. 

Bermudagrass Tremors3 

Bermudagrass Tremors have been reported in Okla
homa, Arkansas and the Gulf Coast States. One of the 
biggest outbreaks occurred in 1971 in Louisiana affect
ing over 25,000 cattle in over 500 herds, resulting in the 
death of over 600 animals. 

The problem occurs where cattle are grazing ber
muda pastures which have been allowed to grow tall and 
rank. Tremors have been observed mostly during the fall 
and winter months following a period of cloudy, damp, 
humid weather which is thought to promote the growth of 
toxin producing fungi. Hay cut from problem pastures 
has also remained toxic even after a year of storage. The 
disease seems only to affect cattle. 

Causes: The causative agent has not been specific
ally identified, but is suspected to be toxin producing 
fungi whose growth on forage is favored by cool, cloudy, 
damp, humid conditions. 

Symptoms: Symptoms are similar to ergot pbison
ing. Infected cattle twitch, tremble, become stiff legged in 
the hind quarters, weak in the front legs and poorly co
ordinated. When excited, cattle may fall to their knees. 
Down cattle will frequently not get up when prodded, but 
may later get up on their own. Animals remain alert and 
continue to eat if feed is available. Rapid loss of weight 
and condition is frequently, but not always, observed. 

Deaths generally have been associated with 
secondary causes. Down and weakened cattle are sus
ceptible to pneumonia, and to dehydration from not 
being able to reach water. Affected cattle that make it to 
water frequently drown. 

Prevention: Manage pastures to prevent tall rank 
growth which tends to fall over and matt, retaining 
~oisture during wet weather. No problem has been ob
served on short-grass pastures beside problem pastures 
containing rank, old growth. 

Treatment: Animals recover readily when removed 
from toxic pastures or hay and are fed grain and non
toxic forage. 

3
This section prepared by Dennis B. Herd , TEXAS A & M University . 



Ergot Poisoning 
Ergot is a parasitic fungus that grows in the seed 

heads of small grains and pasture grasses such as rye
grass, dallisgrass and Bahia grass. Ergot poisoning in 
cattle is most commonly observed on pastures contain
ing a high percentage of dallisgrass. A toxin produced by 
ergot is extremely poisonous to livestock, especially 
cattle. 

Symptoms: The toxin produced by ergot interferes 
with circulation, resulting in reduced blood flow to the ex
tremities of the limbs and tail. Lameness is often an early 

symptom with a sloughing of the tip of the tail and pos
sibly the feet if cattle are continued to be subject to the 
ergot. The central nervous system can be stimulated and 
then depressed. Elevated body ·temperature and in
creased respiratory or pulse rate may also be observed. 

Prevention: Since ergot grows primarily in seed
heads, pasture clipping and grazing management that 
retards or prevents seedhead development should be 
practiced. 

Treatment: Cattle should be immediately changed to 
an ergot-free diet. 

Issued in furtherance of Cooperative Extension work, Acts of M•y 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. w. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic I nstltute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose Is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Hay Feeding Systems 
Garry Lacefield and J. Kenneth Evans, Extension Forage Specialists, University of Kentucky; 

Joe Bums, Extension Forage Specialist, University of Tennessee. 

Forages (pasture, hay and silage) constitute the most 
important feed consumed by beef cattle. The most 
convenient approach in producing feed is to provide 
quality pastures during as much of the year as possible 
and permit animals to graze growing forage to the 
maximum. To provide a year-round feed supply, 
however, one must usually rely on stored feed when 
growth is inadequate to meet animal needs. 

Hay is the most common source of stored feed used 
in most beef cattle operations. Nutrients provided in 
hay harvested at the proper stage of plant growth and 
undamaged by weather usually cost less to produce than 
those in other forms of feed, with the exception of 
pasture or silage. 

The primary objective of any hay feeding program 
should be to provide ample quantities of high quality 
hay to meet, in so far as possible, the animal's needs. 
High quality hay is early cut, green, leafy, pleasant 
smelling and free of foreign material and toxic factors. 
Such hay when chemically analyzed will us'Ually be high 
in protein and low in fiber content. 

Quality of hay is influenced by many conditions, 
such as, I) -forage species and mixtures, 2) available 
moisture during the growing season, 3) fertility level of 
soil, 4) stage of maturity when harvested, 5) extent to 
which the hay is damaged by handling and weather, 6) 
leaf content, and 7) amount of weeds and other foreign 
material. For more detailed information concerning 
quality_ hay production see Southern Regional Beef 
Cow-Calf Handbook SR-5004 "Quality Hay Production. " 

Since there are many factors which affect hay 
quality, most beef-cattle producers usually have on hand 
a hay supply with wide quality variation. Most farms 
also have a variety of animals which have different 
nutritional needs. If the hay is stored in such a manner 
that it can be identified and separated according to 
quality; hay quality and animal requirements can be 
more closely matched. For specific animal requirements 
see SR-2000 ''Nutrient Requirements of Beef Cattle. " 

Hay can be most efficiently fed when it is separated 
according to quality and animals are separated and fed 
according to needs. This system allows the matching of 
hay quality to livestock needs so that the highest 

5002.1 

quality hay is fed to livestock that have the highest 
nutrient requirements. Best quality hay should be fed to 
young calves, yearlings, bred heifers, and lactating cows, 
leaving the lower quality hay for the mature, dry 
pregnant cows whose nutrient requirements are much 
lower. 

Types of Hay Packages 
Developments over the past few years have led to 

considerable change in haymaking. The introdution of 
new types of haymaking machines, along with increased 
cost and difficulty in obtaining farm labor, has brought 
a bout increased interest in the mechanization of 
handling, storing, and feeding hay. Farmers can select 
from many different machines which package hay in 
small round bales, small rectangular bales, - large round 
bales, and large stacks. Big package equipment is now 
available for making a variety of sizes of both large 
round bales and stacks. 

Considerable variation can exist in package weights of 
hay made with a given machine. This variation occurs as 
a result of moisture content, type of hay, tightness of 
package, and storage conditions. These variations along 
with the difficulties in weighing big packages has led to 
a common problem of overestimating package weights. 
Research observations show normal weights to be ~ to * of the specified capability of the machines. Thus 
overestimating package weights can result in providing at 
feeding only 50 to 80% the amount of hay desired. 

Quality of hay stored in big packages can be equal 
to conventional bales when packages are made and 
stored properly. Alabama workers found no difference 
in nutrient content of hay baled in conventional bales 
arid stored under shelter and large round bales stored in 
the field (Table I). 

Hay Losses During Feeding 
Hay losses during feeding can be expected with any 

feeding system. The amount of loss varies with the 
particular system used. The major objective for all 
feeding systems should be to keep losses to a practical 
minimum level, thus permitting animals to utilize the 
majority of hay offered at feeding. 



TABLE 1. CHEMICAL COMPOSITION AND DIGESTIBILITY 
OF JOHNSONGRASS HAY FOR TWO METHODS 

OF BALING ANO STORING. 

Conventional bales 1 

At baling At feeding 

Crude protein 
Ash 
Dry Matter 
Digestibility 

----% 

11.20 
6.73 

70.52 

1 Outside storage covered with tarpaulin 
20utside storage no cover 

11.97 
9.53 

63.43 

Round Bales2 

At baling At feeding 

----% 

12.83 
6.71 

70.03 

11.94 
9.54 

64.82 

Source: L.A. Smith, W.B. Anthony, E.S. Renoll, and J.L. Stallings. "Hay in Round and Conventional 

Bale Systems," Agricultural Experiment Station, Circular 216, Auburn University, Auburn, 

Alabama; June 1975. 

Kinds of feeding losses include: trampling, leaf 
shatter, chemical and physical deterioration, fecal 
contamination, overconsumption, and refusal. These 
losses are associated with feeding method, intervals 
between feedings, amounts fed at one time, weather 
conditions, and number of animals being fed. 

Feeding losses in various research trials have ranged 
from less than 2% under conservative feeding methods 
to over 60% where no attempts were made to reduce 
loss. Feeding losses of 3-6% are quite common and 
acceptable for most conservative feeding programs, 
although the lower losses are usually associated with 
systems of feeding requiring high labor inputs and daily 
feeding. 

Methods of Feeding Different Package Types 

Conventional bales: Conventional bales are stored 
under shelter and are usually either moved from the 
shelter and placed in some type of structure (bunk, 
manger, rack, wagon, trough, etc.) or transported to an 
outside area where cattle are located. Either system 
requires considerable labor inputs. Where conventional 
bales are transported to an outside area and fed on sod, 
the amount of hay wasted will be small when only a 
one-day hay supply is given, and hay is fed in such a 
manner that all animals have access. An advantage of 
field feeding is that manure can be distributed around 
different feeding areas in the field rather than 
concentrated in the barn or along a feed bunk. 

Small round bales: Although not as common as in 
the past, the small round baler is still in use on some 
farms. The most common use of the small round bales 
is for baling grass hay in late summer, leaving the bales 
in the field where they are dropped for winter use. This 
method is satisfactory when proper management is used. 
Excessive losses usually occur when animals are turned 
into a field containing small round bales where no 
attempt is made to restrict the amount of hay to which 
animals have access. Research using small round bales 

has shown an additional hay requirement of 
approximately 35 percent was needed when animals 
were allowed unrestricted access to small round bales as 
compared to allowing animals only a three week supply 
of bales. One small round bale will furnish enough feed 
for one cow for 2-4 days depending on the amount of 
growth around the bales. If animals are restricted to a 
two-week feed supply by using temporary electric 
fences, considerable saving of hay will result. Once the 
hay supply in the fenced area is used, the fence can be 
moved to provide another two weeks hay supply. 

Feeding big packages: A major conclusion drawn 
from research as well as from farmers using a big 
package system is that unrestricted animal access to 
large round bales or stacks will result · in excessive 
feeding waste. To reduce this waste many techniques 
have emerged. It is generally agreed that some type of 
barrier between the hay and the feeding animal will 
reduce waste. This barrier can be a device such as an 
electric wire, feeding racks, panels, wagons, gates, etc. 

Feeding racks: Feeding racks are now available in a 
variety of shapes and sizes. In addition, blueprints are 

Figure 1. Feeding racks are available in various sizes, 
shapes, colors, and prices .. Blueprints are no'w available 
through some Universities for home construction of 
feeding racks and/or panels. University of Kentucky Plan 
No. 11. 731-3 or Oklahoma State University Plan No. 
OK724-28. 
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available through some Universities for home 
construction of feeding racks. Racks can result in hay 
savings, as shown by research from Purdue University 
(Table 2). Where no rack was used an additional 23 to 
39% more hay was required depending on type and size 
of package. 

In an Auburn University study, animal performance 
and feed efficiency were compared using different 
systems of feeding hay (Table 3). Steers fed round bales 
in panels made best gains, gains of those receiving round 
bales on SQd without protection were intermediate, and 

cattle on conventional bales gained the least. H~y 

required per I 00 pounds of gain was reduced 40% by 
using panels with round bales. Utilization of 
conventional bales on sod and round bales in panels was 
essentially the same. 

Under conditions where racks or panels are not used 
a large group of animals is needed to eat the hay in a 
relative short period of time. Waste can be reduced by 
having at least I cow for each foot of outside 
dimension of the hay package. 

TABLE 2. HAY FED PER COW-DAY AND WASTAGE 
ASSOCIATED WITH FEEDING LARGE HAY PACKAGES 

WITH AND WITHOUT RACKS. 

Dry Matter/cow day Additional Hay Needed 
Package Type No Rack Rack Without Racks 

-lbs- -lbs- ----%-------
Hesston 10 Stack 28.38 21.01 35.1 
Vermeer 605 Bale 24.00 19.58 22.6 
Hawk-Silt 480 Bale 27.45 19.80 38.7 

Source: Adapted from V.L. Lechtenberg, W.H. Smith, S.D. Parsons and D.C. Plltritz. Journal of Animal 
Science, 39:1011-1015, 1974. ~· 

TABLE 3. DAILY FEED AVAILABLE AND STEER PERFORMANCE 

FOR THREE HAY FEEDING SYSTEMS. 

Conventional Round bales Round bales 
Item bales on sod on sod with panels 

Hay (Dry matter basis) 
Lbs./ day 9.11 19.13 12.29 

Corn lbs./day 2.00 2.00 2.00 
CSM 41 % Lbs./ day 1.50 1.50 1.50 
Animal, No. 17 17 17 
Days on test, No. 79 79 79 
Initial average wt., lbs. 535 538 538 
Final average wt., lbs. 615 635 646 
Gain, lbs. 80 97 108 
Average daily gain, lbs. 1.01 1.23 1.37 
Hay required/lb. of gain 9.00 15.58 8.99 

Adapted from: Hay in Round and Conventional Bale Systems. L.A. Smith, W.B. Anthony, E.S. 
Renoll and J.L. Stallings. Circular 216, Auburn University. June 1975. 

Electric wire: An electric wire has also been used 
with success to restrict animal access to packages. The 
wire is relatively inexpensive~ however, it must be 
moved at intervals and is somewhat less dependable. 
over time, than racks. Some problems have been 
encountered with this method. Where large numbers of 
cattle are feeding along the wire, cattle can be forced 
into the wire or post, thus destroying the barrier. In 
addition, extended power failures have also resulted in 
allowing animals unrestricted access to the hay. These 
problems can be minimized by frequent observation 
during feeding. 

Fence line feeders: Three-sided permanent feeders can 
be built into a fence line for feeding big packages. This 
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system a11ows easy access to the feeding area with most 
moving equipment. Once the package is in place, cattle 
can eat from three sides. Concrete or rock pad can be 
placed around the feeding area to offset muddy 
conditions during feeding. 

Package reducing methods: Several pieces of 
equipment are available for grinding, unrolling, or 
cutting and windrowing large hay packages. These 
methods usually require additional equipment but have 
worked well under proper management. . 

Sites of big package feeding: Since most big packages 
are fed outside, a decision regarding a site for feeding 
should be made with caution. Packages to be moved 



from storage to pasture for feeding can be fed in one 
area throughout the feeding season or fed at a different 
area in the field at each feeding. Both systems have 
advantages and disadvantages. Feeding in only one area 
causes excessive sod destruction, and usually involves 
muddy conditions. Some farmers who feed in one area 
prefer to feed on concrete or have large gravel hauled in 
where the hay can be placed on a solid foundation. 
Also some who feed in only one area feed the lowest 
quality hay first, causing excessive hay wastage; but 
providing a foundation for further feeding. Feeding in 
one area permits selection of a convenient area which is 
easily accessible with moving equipment and reduces the 
size of area in which sod is killed. In addition to sod 
kill, heavy traffic on sod during wet conditions can 
result in soil compaction and ruts in the field. Feeding 
in different spots each day allows manure to be spread 
more uniformly over the field and improves fertility of 
bare or thin spots in the pasture. 

Under either system where sod kill is encountered, 
reseeding of these areas should be completed as soon 
after the feeding season as possible. 

Several conclusions can be made relative to hay 
feeding. 

1. Try to produce, harvest, and store only high quality 
hay. 

2. Match hay quality to animals needs. 

3. When feeding outside, feed on a well-drained site to 
reduce bottom spoilage. 

4. Restrict animal access with racks or panels and length 
of feeding period. 

5. Restrict animal access to small round bales left in the 
field by using temporary fence. 

6. Force clean up of hay by animals which have low 
nutrient requirements before feeding more hay. 

7. Reseed area of sod killed as a result of feeding. 

lssu~d in furtherance of Cooperative Extensio':' .~ork, Acts of. May 8 an,d June .30, 1~1~. in cooperation with the U.S. Department of 
Agriculture. Vo!· . E_. Skelton, Dean, Extension D1v111on, Cooperative Extension Service, V1rg1nla Polytechnic I nltitute and State University 
Blacksburg, V 1rg1n1a 24061. ' 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/ Affirmative Action Employer 
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Small Grain Pastures1 

W. H. Sell, Extension Agronomist, and, Qyde Triplett, Extension Animal Scientist, University of Georgia 

Small grains, ryegrass and cool season annual legumes 
can · be used throughout the south for fall, winter and 
spring grazing. These crops produce more forage in the 
lower southeast than in the upper area of the . southern 
region. Grazing can be extended in the more northern 
area during the fall and spring with these crops. 

Small grains (wheat, rye, and oats) grown alone or in 
combination with ryegrass and/or an adapted legume are 
commonly used crops for winter annual grazing. 
Digestible energy and protein content of these crops are 
excellent - usually better than other forage crops. 

With good growing conditions, small grains planted 
on a prepared seedbed can be grazed in about six weeks 
after planting. Research work conducted throughout the 
lower south indicates that about 300 pounds of animal 
gain per acre can be expected for yearling cattle grazing 
winter annual forages for a period of 180 to 200 days. 
(See Appendix Table 1 for estimated cost and returns). 
Additional gain is possible when supplemental feed is 
used in addition to the forage. Weaned calves can be 
stocked at approximately 500 pounds of live weight per 
acre (beginning weight) with grazing only. Stocking rate 
can be increased when supplemental feeding is practiced. 
Several brood cows can be grazed per acre by practicing 

ration grazing, that is, allowing one to two hours 
grazing per day. 

Forage growth is influenced by both temperature and 
moisture. Rye usually produces more fall and winter 
growth and less spring growth than other small grains. 
(See Table 1.) 

Crude protein content of small grains ranges from 
approximately 18-22 percent during the fall, winter and 
early spring. Protein content drops rapidly as seedheads 
are formed. (See Table 2). Crude fiber content is quite 
low in small grains until seedheads begin to develop, 
therefore, dry matter digestibility ranges from 
approximately 70-75 percent during the vegetative 
growth period. 

Winter annual grazing is usually rather expensive to 
establish. Careful consideration should be given to 
production and utilization practices to assure optimum 
return from winter annual forage crops. 

Soil 
Well drained, fertile, sandy loam and clay loam soils 

are best suited for small grains and legumes. Land areas 
subject to flooding for several days should not be 
planted to these crops. 

TABLE 1. FORAGE YIELD FOR SEVERAL CROPS BY GROWING PERIODS. 
Three year average experiment, Georgia 1959 - 1962 

Species Nov. Dec. 

Oats 933 338 
Wheat (\:' 657 iA·' 281 
Rye ,, 'Jo 773 '\-° 530 
Oats & Ryegrass 943 212 
Wheat & Ryegrass 739 225 
Rye & Ryegrass 929 425 
Mean 829 335 

11This information is discussed as it applies in general to the 
Southeast. For more detailed information and application to 
fringe areas, contact your local Extension Qffice. 

Ory Forage Yields, Lbs.IA. 

Clipping Oates 

Jan .. Feb. 

497 
,,o 747 

4r"'1037 
436 
532 
834 
680 

5003.1 

Mar. Apr. May Total 

1778 822 1810 6178 
t; 

'" 2545 "'4 640 'J4. l906 6776 
~.., ... 3300 .--' 483 1'\ 01438 7561 

'4 

1807 969 2027 6394 
2325 791 2046 6658 
3169 612 1605 7574 
2487 720 1806 

For maximum production and early grazing, a well 
prepared seedbed is necessary. Although turning the soil 
is not necessary, thorough disking and planting on a 



TABLE 2. PROTEIN OF WINTER ANNUAL FORAGES BY GROWING PERIODS: 
Three year average experiment, Georgia 1959-1962. 

Species Nov. Dec. 

Oats 19.6 23.3 

Wheat 19.5 22.0 

Rye 21.0 21.3 

Oats & Ryegrass 20.0 27.3 

Wheat & Ryegrass 19.4 20.4 

Rye & Ryegrass 19.3 22.2 

Mean 19.8 22.8 

firm moist soil decreases the risk of poor stands and 
improves early growing conditions. 

Planting 
Several methods of planting may be used. To get a 

good stand from a minimum amount of seed, a grain 
drill with a small seed attachment or culti-packer seeder 
is usually the best equipment. Broadcast seeders are 
faster, and seed mixed and spread with fertilizer speeds 
up the total operation even more. To get the most land 
area planted while germination conditions are good, the 
faster seeding methods may be considered. In many 
instances air seeding on soybean at about half leaf drop 
has been successful. It is advisable to increase seeding 
rates IO to 20 percent when some indirect method of 
seed placement is used. Planting should be done in early 
fall (August 15 - Sept. 1 5) in the northern area of the 
south and mid-fall (Sept. 15 to Oct. 15) in the lower 
region. 

Crop seed do not respond to dates on a calendar -
only to soil conditions in which they are placed. The 
following factors should be considered in planting winter 
annuals. 

1. Seed must have warm, moist soil for germination. 
2. A loose soil will dry out faster than a firm, 

settled soil. 
3. Seedlings may be destroyed by disease, insects or 

drying, if seed are planted too· early. 
4. Cold, freezing and heaving of the soil will destroy 

young seedlings. 
5. Competition for water and light by well 

established plants will destroy small, young plants. 
6. Plants established early in the fall will provide 

earlier grazing than will later established plants. 
7. Legumes must be inoculated with the proper 

strain of inoculant. 

Rate of Seeding 
When seeded alone, approximately 100 to 150 

pounds of small grain seed should be planted. When 
ryegrass is used in the mixture, plant 20 to 30 pounds 
per acre and reduce the amount of small grain seed by 
an equal amount. Legumes should be added to the 
mixture at the rate of approximately 15 - 20 pounds 

Percent Protein 

Cli[!(!ing Dates 
Jan-Feb. 

21.9 

22.0 

21.0 

20.2 

22.1 

21.3 

21.4 
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Mar. Apr. May Mean 

19.2 15.2 6.3 17.7 

17.9 17.2 6.0 17.4 

17 .1 16.9 5.6 17.2 

19.0 14.9 5.8 17.9 

17.4 15.7 5.8 16.8 

16.6 15.8 5.9 16.9 

17.9 16.0 5.9 

per acre for crimson clover or vetch and six to eight 
pounds per acre for arrowleaf clovers. 

Fertilization 
Winter annuals for grazing may follow a summer row 

crop that has been highly fertilized. Additional 
phosphorus, potassium and lime may or may not be 
needed for the winter crop; a soil test should be used 
to determine fertilizer needs. Some complete fertilizer is 
usually helpful in getting seedlings established and 
producing fast healthy growth. Winter annual small 
grains and grasses also respond quite well to nitrogen. If 
full utilization of optimum pr0duction is expected, 
apply up to 150 pounds of actual nitrogen per acre. 
This is especially true when ryegrass is present. Three 
equal applications - fall, midwinter and spring - are 
usually the most efficient way to apply nitrogen in an 
intensively managed grazing system. Animals should 
utilize forage growth as it is produced: otherwise, forage 
will be wasted. Waste comes from freezing, trampling of 
rank growth and declining quality as forage matures. 

If ryegrass and/or clovers are included in a mixture, 
fall application of nitrogen topdressing should be 
delayed until about two weeks before the time some 
cattle will be availa~le for grazing. Highly fertilized 
small grains will create excessive shade and destroy 
ryegrass and clover before they become established. 
Light grazing during the early fall will help the smaller 
plants become established. 

Utilization 
Cool season annual plants (rye, wheat, oats, ryegrass, 

crimson and arrowleaf clovers) make excellent feed for 
weaned calves and yearlings. The digestible energy and 
protein of these crops is quite high and will provide the 
nutritional needs of the young cattle. The average 
protein content of winter annual forage crops is 
approximately 20 percent for 160 to 180 days grazing. 
The average total digestible nutrient content for the 
same period of time is approximately 70 percent. 

Winter annual pastures are rather costly to establish. 
Therefore, maximum utilization is necessary for 
optimum profits. Grazing should begin when root 
systems are established well enough to keep the plant 



from being pulled out of the soil and four to six inches 
of top growth has accumulated. Plant growth of four to 
six inches provides for optimum utilization throughout 
the growing season. When weather conditions are such 
that plants cannot maintain optimum growth, provide 
supplemental feeds such as hay, ground snap corn, or 
silage to prevent overgrazing. Supplemental feeds should 
be fed on a permanent sod area adjacent to winter 
grazing where cattle can be held for a few days if 
necessary to protect the grazing crop. Overgrazing and 
trampling causes damage to the crop from which it 
cannot recover and produce optimum yield. 

Some supplemental feeding during the winter, when 
grazing crops grow less, also permits a higher stocking 
rate and more total animal production. In addition, 
rapid spring plant growth can be more fully utilized 
with the greater number of cattle by withholding the 
supplemental feed as forage crops increase their rate of 
growth. 

Since winter annual grazing crops are high in protein, 
some classes of cattle may consume more protein than 
needed when the animal is allowed to consume its daily 
feed intake from grazing. The nutritional needs of brood 
cows or yearlings can be balanced by limiting the daily 
intake from grazing and supplying additional daily needs 
with other feeds such as corn, citrus pulp, silage, hay or 
similar feeds. When winter annual pastures are ration 
grazed, more cattle can be stocked per acre. With free 
access to grazing, approximately one animal per acre can 
be grazed. Heavier cattle tend to destroy sod and reduce 
forage production more than light cattle. The nutritional 
value of the grazing crops, available supplemental feed 
and the desired animal performance should be 
considered in determining the desirable stocking rate. 

Overseeding Summer Sod With Winter Annuals 
Warm season perennial forage crops like bermudagrass 

and bahiagrass supply forage for five to six months. 
Overseeding this land with winter annuals can provide 
an additional 60 to 90 days grazing of . high quality 
forage. As growth of winter annual declines in late 
spring, growth of the summer perennials is increasing. 
Thus, cattle have a continuous supply of forage during 
the spring months. 

Annual cost of maintaining a brood cow is a major 

cost to the cow-calf producer. Since land costs usually 
comprise about one-third of the total cow expenses, 
intensification of land use is one method of improving 
production efficiency. 

Many cattlemen in the south plant for a mid-winter 
and early spring calving season. Figure 1 shows the 
seasonal nutrient requirements of a brood cow. 

Even though many ~eef producers in the south plant 
small grains on clean-tilled soil following cash crops, 
they usually destroy these pastures in early March in 
preparation for summer crops. On many farms the 
greatest nutrient requirements for brood cows are from 
March through early summer. This is when the calf 
needs the most milk, and it is the breeding season for 
many herds. There is a real need for improved nutrition 
during this season. 

Advantages of Overseeding 
(a) Uses the same land on which permanent 

warm-season perennials are grown. Even though 
overseeded cool-season annuals may retard the early 
growth of Coastal and Bahia, most cattlemen feel it is a 
good trade off. 

(b) Extends the grazing season. Southern farmers can 
count on 150 to 1 70 days grazing from warm season 
perennial pastures. Overseeding can extend the grazing 
season of these high quality cool-season crops another 
60 to 90 days. 

(c) Provides grazing at a critical time. The late winter 
and early spring grazing provides good nutrition when 
most needed. Of course, to work best, a complete herd 
management system including a properly timed 
controlled breeding season, must be followed. 

(d), Reduce cost. Compared to a hay and protein 
supplement wintering program, using over-seeding 
systems usually costs less, especially when forage quality 
is considered. 

(e) High quality feed. Cool season annual crops are 
high in protein and digestible energy. They stimulate 
milk production ip the brood cow, induce early estrus 
after calving and may serve as a creep feed for the 
suckling calf. 

(f) Dependable crop. When proper cultural practices 
are followed, grazing from overseeded pastures can 
usually be expected. 
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Figure 1. Theoretical energy requirements for a mature 1000 lb. beef cow 
during her 12 month production cyc{e. (Maddox, 1966 - Texas 
Ag. Exp. Sta. Bulletin 1044) 
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Figure 2. Plan for Combining Forages to Meet Nutritional Needs for Brood Cows 

*1. Winter Annuals 
(Prepared Seedbed) 

2. Winter Annuals 
(Sod-seeded) 

3. Summer Perennials 

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 

*Crop usually destroyed by Mid-March in the lower south in preparation for summer cash crop. 

Figure 2 illustrates how prepared seedbed and 
sod-seeded winter annuals can work in combination with 
warm-season perennials to provide grazing over a long 
period of time. 

Fall overseeding usually does not provide fall and 
early winter grazing. Quantity of forage increases rapidly 
from overseeded crops in mid-winter and early spring. 
The growth period of overseed winter annuals coincides 
with increased brood cow needs on farms with a winter 
calving season. Forage production continues until 
summer grasses begin growth. Growth of summer grasses 
may be delayed by the winter annuals if a dense growth 
of the winter annual is allowed to accumulate in late 
spring. If surplus forage occurs, it should be harvested 
for hay to permit near normal development of the 
summer grasses. 

Overseeded crops are usually more successful and 
require less land preparation on sods of bermudagrass 
and dallisgrass than on bahiagrass sod. Poor production 
on overseeding is usually caused by: ( 1) failure to 
remove growth of summer crop before seeding winter 
annuals; (2) failure to get seed of the overseeded crop 
in contact with the soil; (3) lack of adequate plant 
nutrients. 

Any of the adapted annual cool season grasses or 
legumes can be used to overseed. Crops with larger seed 
require more land preparation than the crops with small 
seed. Ryegrass, crimson and arrowleaf clovers are well 
suited for overseeding. Rye, wheat and oats can be used 
alone or in a seed mixture with ryegrass and/or clovers. 

Research data at the Coastal Plain Experiment 
Station in Tifton, Georgia indicated that approximately 
225 - 250 pounds of steer gain per acre can be 
produced with 80 to 90 days of grazing with overseeded 
winter annuals. Overseeded crops on bermudagrass sod 
produced approximately 50 pounds more total gain per 
acre and 25 more days grazing than the same crops 
overseeded on bahiagrass sod. 

Overseeding must be done when summer grasses 
become dormant or near dormant. This means about the 
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time of first frost. If the overseed crop is seeded in an 
active growth of established grass, new seedlings are 
often crowded out and a poor stand will occur. Late 
overseeding will result in slow growth due to colder 
temperatures, thus late grazing. 

Growth activity of the warm season grass should be 
used as a guide to date of planting rather than a 
calendar date. The above described dormancy usually 
occurs between October 15 and November 15. Adequate 
moisture for seed germination should be available at the 
time of planting. (Note: Advanced dormancy has been 
created with chemicals. Discuss this practice with your 
county agent for latest recommendation on this 
practice.) 

Before seeding, growth of summer grass should be 
removed as close as possible. this can be done by 
intensive grazing, harvest of hay or other mechanical 
clipping. Light disking of the soil to disturb the surface 
thatch and to place seed in direct contact with the soil 
will insure a better stand and faster early growth of sod 
planted crops. Grain drills, sod-seeders, spinner seeders 
or similar implements may be used for planting. Bahia 
sods seem to off er more competition to new seedlings 
than bermuda sods. Competition by summer perennials 
may be reduced by chemicals or some type of land 
preparation. New seedlings usually develop faster when 
some type of soil preparation is used. Twice over with a 
tandem harrow set for shallow penetration is usually 
sufficient land preparation. Additional disking may be 
needed on bahiagrass sods. 

Disking, seeding, and dragging (to cover seed and 
smooth .. the surface) in one operation when moisture is 
adequate for seed germination saves time, labor and 
equipment. Use the same rate of seed for overseeding as 
recommended for full season prepared seedbed planting. 
A 25 percent reduction in rate of seeding will help to 
eliminate shade damage to the perennial sod in th-e late 
spring if the forage from overseeded crops cannot be 
grazed close or harvested. Overseeding makes double use 
of the soil. Attention should be given to use of 



adequate fertilizer and lime for two crops. Soil pH 
should be maintained at 6.0 or better and medium level 
of phosphorus and potassium is desirable. Overseeded 
grass crops should be top dressed with nitrogen as soon 
as a stand is present. Ryegrass and rye needs 60 to 90 
pounds of nitrogen immediately after seedlings emerge 
for fast growth and another. 40 to 60 pounds in the 
spring if the forage is needed. If legumes are used in a 
seed mixture, the first application of nitrogen should be 
reduced to 40 to 60 pounds per acre. Higher rates of 
nitrogen may cause shading of the legumes by fast grass 
growth. When legumes are present in sufficient amounts 
to supply grazing needs, a spring application of nitrogen 
is usually not needed. If ryegrass is the primary source 
of spring forage, a third application of nitrogen can be 
utilized. 

APPENDIX 

Grazing Management 
Limited grazing can begin soon after plants are well 

established. Early grazing causes the plants to stool, thus 
making a more dense plant growth. 

Fast growth usually develops in mid and late spring. 
All forage should be utilized for maximum profit. 
Forage in excess of grazing needs should be harvested 
for hay. Normal growth of the summer grasses will not 
develop if the winter forage creates a dense shade. Thus, 
hay should be harvested if forage cannot be grazed 
close. Excellent hay can be made from winter annual 
crops when they are harvested in the boot to early 
heading stage of growth. The use of imagination and 
inovation in implementing systems involving overseeding 
presents a real challenge to southern cattlemen. 

TABLE 1. WINTER ANNUAL GRAZING 

Item 

Item 

Seed 
Complete fertilizer 
Nitrogen 
Lime 
Land preparation, 
planting, etc. 

Total 

4,000 lbs. dry. matter 
or 800lbs. protein 
plus 2500 digestible 
energy 

or 300 lbs. gain 
on yearling cattle 

or 160 cow days 
grazing 

Estimated Cost Per Acre 

Value Your Farm Cost 

$ 20.00 
13.50 
18.00 
2.50 

12.00 

$ 66.00 

Production Winter Annual Grazing 
Estimated Gross Yield 

Price Value 

50.00/T 100.00 
20.00/100 lbs. 160.00 

7 .00/100 lbs. 175.00 

35.00/100 lbs. 105.00 

Your Farm 

I ssu.ed in furtherance of Cooperative Extension wo rk, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of 
Agriculture. V;J. _E_. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, V 1rg1n1a 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/ Affirmative Action Employer 
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Quality Hay Production 
Joe Bums, Extension Forage Specialist, University of Tennessee, 

J. Kenneth Evans and Garry Lacefield, Extension Forage Specialists, University of Kentucky 

Hay is one of the most versatile of stored forages in 
that (I) it can be kept for long periods of time with 
little loss of nutrients if protected from weather; (2) a 
large number of crops can be successfully used for hay 
production; (3) it can be produced and fed in small or 
large amounts; ( 4) it can be harvested, stored and fed 
by hand or the production and feeding can be 
completely mechanized; and ( 5) hay can supply most 
nutrients needed by many classes of livestock. Hay is 
therefore the most commonly used source of stored 
feed on most farms. 

Since hay is such a widely-used source of feed, it is 
important to understand the factors that affect quality 
of hay and how to recognize quality of hay. 

Importance of Hay Quality 
The ultimate test of hay quality is animal 

performance. Quality can be considered satisfactory 
when animals consuming the hay give the . desired 
performance. Three of the factors which influence 
animal performance are : (I) consumption -- hay must be 
palatable if it is to be consumed in adequate quantities: 
(2) digestibility and nutrient content -- once the hay is 
eaten, it must be digested if it is to be converted to 
animal products; and (3) toxic factors -- high quality 
hay must be free of components which are harmful to 
animals consuming it. 

Factors Affecting Hay Quality 
Stage of maturity when harvested: Of all the factors 

affecting hay quality, stage of maturity when harvested 
is probably the most important, and the one where 
greatest progress can be made. As legumes and grasses 
advance from the vegetative to reproductive (seed) stage 

TABLE 1. RECOMMENDED STAGES TO HARVEST VARIOUS FORAGE CROPS 

Plant Species 

1. Alfalfa 

2. Orchardgrass, Timothy or Fescue 

3. Red Clover or Crimson Clover 

4. Oats, Barley, or Wheat 

5. Soybeans 

6. Annual Lespedeza 

7. Ladino Clover or White Clover 

8. Johnsongrass, Sudangrass, Sorghum Hybrids 
and Pearl Millet 

9. Bermudagrass 

Time of Harvest 

Bud stage for first cutting, 1/10 bloom for second and later 
cuttings. For spring seedlings, allow the first cutting to reach 
full bloom. 
Boot to early head stage for first cut, aftermath cuts at 4-6 week 
intervals. 

From early bloom to% bloom. 

Boot to early head stage. 

Mid-to-full bloom and before bottom leaves begin to fall. 

Early blossom and before bottom leaves begin to fall. 

Cut at correct stage for companion plant. 

40-inch height or early boot stage, whichever comes first. 

15 to 18 inch height for first cutting; for later cuttings, mow 
every four to five weeks or when 15 inches high. 
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they become higher in fiber and lignin content, lower in 
protein content, digestibility, and acceptability to 
livestock. The optimum stages of maturity to harvest for 
high quality and long stand life of many hay crops are 
listed in Table 1. Making the first hay cut early permits 
aftermath growth to begin at a time when temperature 
and soil moisture are favorable for plant growth and 
generally increases . total yield per acre. The effects of 
stage of harvest on fescue hay quality and animal 
performance are shown in Table 2. The effects of 
cutting interval on bermudagrass quality is shown in 
Table 3. Early cut hay resulted in high quality feed and 
superior animal performance. 

Curing and handling conditions: After mowing, poor 
weather and handling conditions can lower hay quality. 
Rain can cause leaf loss and can leach nutrients from 
plants during curing. Sunlight can lower Vitamin A 
content through bleaching. Raking dry, brittle hay can 
cause excessive leaf loss. 

Crushing stems (conditioning) at time of mowing will 
cause stems to dry at more nearly the same rate as 
leaves. Conditioning has decreased drying time of 
large-stemmed plants approximately one day and 
resulted in leaf and nutrient savings. Hay plants with an 
80 percent moisture content must lose approximately 

6,000 pounds of water to produce a ton of hay at 20 
percent moisture. Raking while hay is moist (about 40 
percent moisture) and baling (20 percent moisture) 
before hay is crisp will help reduce leaf and stem los~s 
(Table 4). 

Baled hay which is handled in a rough manner before 
it gets to the animal can lose an excessive amount of 
leaves and stems. For the average bale (14" x 18" x 
30") there is about 29 percent of its total volume 
contained in a I-inch depth all around the bale. This 
means that a large portion of the bale is exposed and 
care in handling should be practiced to insure minimum 
loss. 

Soil fertility: Adequate amounts of lime, nitrogen, 
phosphate, potash and certain macro and minor 
elements are needed to produce high yields of hay per 
acre and to maintain stands of desirable plants for long 
periods of time. A soil test should be used as a guide in 
determining the amount of fertilizer and lime needed 
for economical hay production. 

High yields of hay remove large amounts of nutrients 
(Table 5). Since properly inoculated legume plants are 
capable of fixing atmospheric nitrogen, mixtures 
containing more than 25 percent legumes usually do not 
give economical responses to nitrogen fertilization. With 

TABLE 2. EFFECT OF STAGE OF HARVEST OF FESCUE HAY ON QUALITY AND ANIMAL GAIN 

Stage of % 
Harvest Protein 

Late boot 13.8 
to head, 
cut May 3 

Early bloom stage 10.2 
-10% shedding 
pollen, May 14 

Early milk 
stage - seed 
forming, May 25 

7.6 

Dry Matter 
Intake % Digest-
Lb./Oay ibility 

13.0 68 

11.7 66 

8.6 56 

Lb. of hay Lb. of hay 
fed per per acre Lb. of gain 
lb. gain per 1 st cutting per day 

10.1 1334 1.39 

13.5 1838 .97 

22.5 2823 .42 

Fescue hay area was grazed until March 22 when 50 pounds of nitrogen was applied. Holstein heifers weighing 500 pounds were used 
in the experiment and were fed salt and water plus hay. SOURCE-Personal correspondence with Monty Montgomery. Research con
ducted by Monty Montgomery, Bob Bearden, and Karl Barth, University of Tennessee. 

TABLE 3. THE EFFECT OF CUTTING INTERVALS ON THE DRY MATTER INTAKE, DIGESTIBILITY AND DAILY GAIN PER ANIMAL 

ON COASTAL BERMUDA HAY 

Ory Matter Intake Percent Average Daily 
Cutting Interval Per Animal 0 igestibility Gain Per Animal 

4 weeks 11.8 lbs. 55 1.2 lbs. 
8 weeks 9.3 lbs 53 0.9 lbs. 
13 weeks 9.5 lbs. 45 0.0 lbs. 

SOURCE: M.E. McCullough and Glenn W. Burton, Georgia Ag. Research, Volume 4, 1962. 
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TABLE 4. THE EFFECT OF HANDLING CONDITIONS ON ALFALFA HAY LOSSES 

Losses 
Raked and Raked and 

Baled Raked Too Baled Too Baled 
Correctly Ory Ory Too Ory Total 

lb/A lb/A lb/A lb/A Percent 

Ory Hay 2900 700 100 1000 34 

Crude Protein 660 210 60 290 44 

T.D.N. 1710 480 90 680 40 

SOURCE: Adapted from matsials compiled by USDA-University of California. 

TABLE 5. NUTRIENTS REMOVED BY HAY CROPS 

Approximate Lbs. Per Acre Removed 

Yield 
Crop Per Acre N P205 K20 

(Tons) 
Alfalfa 5 225 65 225 
Coastal Bermudagrass 6 240 60 240 
Red Clover-Orchardgrass 4 170 50 160 
Tall Fescue 3 120 45 120 

SOURCE: Data compiled by J.K. Evans and Garry Lacefield, University of Kentucky. 

mre grass stands, nitrogen must be added for high levels 
>f production .. 

Plant species: Legumes are normally higher in quality 
:han grasses, but within each group there can be a wide 
·ange of quality. When both grasses and legumes are 
iarvested at the proper stage of plant growth, legumes 
tre usually higher in total digestibility, rate of digestion, 
Jrotein, many minerals, and vitamins. A mixture 
;onsisting of an adapted grass and legume is usually of 
iigh quality when properly managed. Perenn_ials such as 
tlfalfa, orchardgrass, timothy, fescue, bermudagrass, etc. 
ue usually more economical for hay crops than annuals, 
llthough annuals such as sorghum-sudangrass hybrids, 
pearl millets, small grain, lespedeza, and ryegrass can be 
llsed effectively. 

Variety: Plant adapted varieties · varieties which have 
been tested and proved under local conditions should be 
used. For example, where Danish orchardgrass was 
seeded in Middle Tennessee; a satisfactory stand lasted 
only two years as compared with four to five years for 
Boone and Potomac varieties of orchardgrass. 

Seed quality: Seed high quality certified seed at 
recommended rates and dates for local conditions. Fall 
seedings should be made early ,enough for establishment 
before cold weather stops or slows growth. Late winter 
and early spring seedings should be made early enough 
to provide a vigorous stand in order to survive summer 
drought and weed competition. 

Weeds generally lower hay quality by adding material 
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lower in palatability and digestibility. Some may be 
harmful or toxic. Therefore, clean seed (which is free of 
weed seed) is especially important when planting 
perennial hay crops. 

Evaluating Hay Quality 
Forage testing: The most practical way to determine 

the nutrient content of hay is through chemical analysis. 
If hay is stored in such a manner that a representative 
sample can be taken and submitted for analysis, results 
can be used to assess quality and to determine amount 
and type of supplementation needed for the desired 
level of animal production. The use of an instrument to 
obtain a core sample of hay has been one of the most 
reliable methods of getting a representative sample for 
chemical analysis. Determining hay quality, and 
matching the quality to different classes of livestock 
based on nutrient requirements can lead to a more 
efficient forage-livestock program. 

Visual estimate (judging your own hay): Although 
not as reliable as forage testing, a visual estimate can be 
helpful in determining forage quality. Guidelines for 
sensory evaluation are given in Table 6. High quality 
hay is early cut, green, leafy, soft, free of foreign 
material and has a pleasant odor. 

Making and Storing in Big Packages 
The availability of hay stackers and large round 

balers to farmers has brought about a change in 



I. STAGE OF HARVEST 

II. LEAFINESS 

Ill. COLOR 

IV. ODOR 

v. SOFTNESS 

VI. PENALTIES 

SCORING 

TABLE 6. SCORE CARD FOR HAY QUALITY EVALUATION 

1. Before blossom or heading 
2. Early blossom or early heading 
3. Mid-to-late bloom or head 
4. Seed stage (stemmy) 

1. Very leafy 
2. Leafy 
3. Slightly stemmy 
4. Stem my 

L Natural green color of crop 
2. Light green 
3. Yellow to slightly brownish 
4. Brown or Black 

1. Clean - "crop odor" 
2. Dusty 
3. Moldy - mousey or musty 
4. Burnt 

1. Very soft and pliable 
2. Soft 
3. Slightly harsh 
4. Harsh, brittle 

Sub-total 

1. Trash, weeds, dirt, and 
other foreign material 

Total 

90 and above - Excellent hay 
80-89 - Good hay 
65-79 
Below 65 

- Fair hay 
- Poor hay 

Possible 
Score 

26-30 
21-25 
16-20 
11-15 

26-30 
21-25 
16-20 
11-15 

]J-] 5 
10-12 

7- 9 
0-6 

13-15 
10-12 
7-9 
0-6 

9-10 
7-8 
5 - 6 
0-4 

0-35 minus 

4. Store on a well-drained site. 

Your 
Score 

methods of packaging hay. The principles of packaging 
are essentially the same for all methods, i.e., 
compressing of the loose hay into a package which can 
be handled and stored conveniently. 

5. Top stacks properly to shed water. 

Points to consider when making and storing hay in 
big packages: 

1. H.irvest at proper stage of plant maturity. 
2. Legumes alone usually have higher rates of 

spoilage from outside storage than grasses. This 
loss can be excessive. 

3. Make a tight uniform package at 20 percent 
moisture content or below. 

6. Store hay of similar quality together. 
7. Leave at least two feet between packages. 
8. Consider more than one storage lot if large 

amounts of hay are needed. 

Hay Feeding Systems 
For more information concerning hay feeding systems 

see s ·outhern Regional Beef Cow-Calf Handbook 
SR-5002, "Hay Feeding Systems." 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/ Affirmative Action Employer 
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Forage Testing 

.Joseph N Matthews, Assistant Professor, Plant and Soil Science, University of Tennessee; 
Scott Ca", Extension Specialist, Forage Evaluation, Virginia Polytechnic Institute & State Univ. 

Forages will continue as the basic feed resource for 
the South's growing beef industry. The efficient 
management and utilization of these forages will to a 
large extent determine the success of cow-calf and 
backgrounding dperations. Associated with the efficient 
use of forages are the requirements for reducing costs of 
keeping the brood cow and for increasing the returns 
from the calf crop. Improvement in these general areas 
should be the objective of every beef producer, and this 
is where a forage testing program can be another useful 
management tool. A sound forage testing program will 
provide the necessary information for improving the 
utilization of farm-produced feeds and making thes feeds 
an economical part of complete and balanced rations. 

Another consideration of a forage testing program is 
the concern for quality feeds. Although there is not 
complete agreement on the total costs of feeding a 
brood cow, it is agreed that protein and energy 
requirements comprise the major portion of these costs, 
and high quality forages can reduce feed costs. The beef 
cow can make good use of low quality and otherwise 
wasted feeds but only when these feeds are part of a 
balanced ration. It is true that the beef cow can exist 
on low quality rations, but there is a practical limit for 
utilizing these feeds. Properly balanced rations utilizing 
only forages may provide all of the nutrients required 
for the brood cow, and for practical purposes, can 
eliminate the need for purchasing "off-farm" 
supplements. 

What Is a Forage Test? 
There are several different methods of forage analysis 

avaijable today, including both chemical and "artificial 
rumen" techniques that give reliable measures of feeding 
value for forages. The basic information that a forage 
test should provide are moisture, protein, and reliable 
estimates of digestibility depending on the types of 
rations and livestock involved. The methods employed 
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can vary and are not important if the test resu1ts are 
properly interpreted to provide the necessary basic 
information. Supplying adequate protein and energy will 
account for the major portion of the feed costs for a 
beef animal, and the forage test should provide this 
minimum information. Moisture or dry matter values 
affect nutrient content and is a primary factor in 
determining the palatability of silages. In addition, an 
accurate moisture determination is essential for 
determining feeding rates. 

Whether the forage test should include mineral 
analyses will depend on the feeding program, 
geographical area, and fertilization. Certain minerals are 
critical for the well-being of beef cattle l\ut the margins 
between deficiencies and over-feeding are sufficiently 
wide that average values for different feeds are adequate 
for ration planning. Also, the cost of supplementation is 
generally less than the cost of analysis for the minerals 
most frequently required in cattle rations. This does not 
mean that tests for mineral levels should be ignored, 
especially in areas where deficiencies or toxicities are 
known to exist. The time and expense involved in 
forage testing, and also "tissue testing", can be a 
worthwhile investment when considering the lost income 
from either improper crop fertilization or livestock 
feeding programs. 

What To Sample 
Forages vary considerably in digestible energy and 

protein and it is desirable that each "lot" of forage be 
~ested separately, including any so-called "waste" feeds 
that could provide part of a ration. A "lot" is 
considered as one cutting harvested in a 7-10 day period 
or mixtures of feeds that are fed as one type of forage. 
In instances where it is not practical to test each 
individual hay, different lots may be combined and 
tested together. When more than one lot of hay is fed 
simultaneously, insure that the hays are combined into 
one sample in the same proportion as they are fed. Hay 
and silage samples should be tested separately even if 



they are combined for feeding. Additional samples 
should be tested whenever a change in forage quality is 

observed or suspected. 
Due to the difficulty in obtaining representative 

samples and the rapid change that can occur in 
composition, it is not recommended that pastures be 
tested if results are to be used for ration planning. 
Averages based on the stage of growth are more reliable 
for pastures than are individual test results. 

Sampling Hay 
Baled hay: Sample at least ten bales of each lot, 

preferably with a core type sampler, and always sample 
from the end of the bale. For large hay packages, take 
core samples from two locations in each of five 
packages and sample perpendicular to the roll or 
vertically in a stack-type large hay package. 

Figu.re 1. Representative samples are easily obtained 
with a core sampler. 

Figu.re 2. Insure that samples are obtained from several 
locations on the face of the silo and at least six inches 
from the exposed surface. Samples should be ''fresh" 
silage. 
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Loose hay: Take core samples perpendicular to the 
way the hay is layered in the stack. Sample at least ten 
locations in each stack. 

The core samples from the different locations for 
each lot should be emptied into a large clean container 
and mixed prior to taking the sample for analysis. When 
hay samples are taken with a core sampler a quart 
freezer bag half-full will provide a sufficient size sample 
for analysis. 

Figu.re 3. Mix samples in a large clean container prior 
to selecting the sample for analysis. 

Figu.re 4. Approximately one pint of either hay or 
silage is sufficient sample for analysis. Plastic freezer 
bags make usefu.l containers for submitting samples. 

Sampling Silage 
Horizontal silos: Obtain samples from several 

locations on the face of the silo once feeding has 
begun. On the face of the silo, remove at least six 
inches of stale silage before taking sample. Place samples 
from the different locations in a large clean container 
and mix thoroughly. With grain type silages, especially 
corn silage, insure that samples are not over-mixed 



which will cause the grain to separate from the stover. 
Immediately place the sample for analysis in a plastic 
air-tight container (quart-size freezer bags are 
satisfactory) and seal the container to insure that drying 
does not occur. For silage samples, approximately one 
pint of material is sufficient for routine analyses. If 
there is any delay in mailing or delivering silage samples 
for analysis, the sample may be frozen and held 
indefinitely. New samples should be taken whenever a 
change in quality is observed or suspected. 

Upright silos: Samples of silage stored in upright 
silos may be sampled in the silo, from a mechanical 
unloader, or from feed bunks where mechanical 
conveyers are employed. When sampling silage in the 
silo, picture the exposed area as a pie divided into eight 
equal slices, and collect at least two double handfuls 
from each slice. Combine samples, mix, and select a 
composite sample for analysis. Insure that samples are 
taken at least six inches below the surface of the 
exposed silage for an accurate moisture test. 

When sampling at the unloader, pass a tub or basket 
under the down-pipe several times as the unloader 
rotates in the silo (collect at least two gallons of silage.) 
Mix this composite sample thoroughly for analysis. 

Representative silage samples may be obtained from 
feed troughs or bunkers if precautions are taken to 
avoid errors caused by separation of coarse and fine 
particles. This separation is most prevalent with silages 
that contain grain and when augers are used to move 
the feed. Divide the hunk into at least four areas and 
obtain a simple from each area (all the silage in 1-2 
foot area). When collecting the sample at each location, 
it is desirable that all the silage in the selected area be 
collected as the more dense particles tend to settle to 

the bottom of the bunk. Mix samples collected at each 
location, and select composite samples for analysis. 
Samples should only be collecteq when the silage is 
"fresh". 

Samples collected at ensiling: Grain type silages 
(above 30% dry matter) and wijted- -grass-legume silages 
can be sampled at time of ensiling. ~ufficient samples, 
whether taken from wagons or at the blower, should be 
collected to insure that all areas of a field or lot of 
forage are represented. Results obtained in ·this manner 
are adequate for planning rations but to insure that 
fermentation did not change the composition of the 
forage, it is desirable to verify the test results after the 
silos are opened. When samples are taken prior to 
ensiling, the individual samples should be kept in 
air-tight containers and refrigerated until combined and 
mixed and the composite sample is selected for analysis. 

Sample Identification 
Forages vary greatly in feeding value and much of 

the variation is directly related to stage of growth and 
to harvest and storage conditions. It is important that 
each request for a forage test include information 
regarding the make-up of the sample, when it was 
harvested, when the sample was taken, and any other 
information peculiar to harvest or storage conditions. 
This type of information can be invaluable when 
associating animal performance with particular rations or 
feeding programs. 

A Final Suggestion 
Forage testing only helps in making correct 

management decisions and the test itself doesn't reduce 
protein costs or balance rations. The whole process of 
forage testing is similar to "Schooling" - it is just a 
bother and an expense until the results are applied. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1~1~, in cooperati_on wit_h the U.S. Depart'!'ent of 
Agriculture. w. E. Skelton, Dean, Extension Division, Cooperative Extension Service, V1rg1nia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/ Affirmative Action Employer 
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Introduction 
Most of the pasture, hay, and silage crops grown in 

the South have been introduced from other parts of the 
world. Unfortunately, almost all of the plants native to 
this area are not suited to the demands of modern 
grassland production. In fact, if we had to rely on 
forage species native to the Southeast, our cattle 
numbers would bP. greatly diminished. For example, one 
of the most prevalent native grass species in the 
Southeast is broomsedge. This relatively unproductive 
grass is considered a weed by most cattlemen. 

Practically all of the forage crop species in common 
use are either grasses or legumes. There are approx
imately 1500 species of grasses found in the U.S. Most 
grasses are herbaceous (non-woody) annuals or peren
nials ranging in height from a few inches to 10 or more 
feet. 

The term "legume" refers to the type of fruiting body 
(pod) characteristics of this family of plants. Legumes 
differ from grasses in several ways, including size and 
shape of leaves, stems, roots and flowers. One of the 
most important differences between these two groups of 
plants is the ability of most legumes to form a symbiotic 
(mutually beneficial) relationship with certain bacteria. 
These bacteria (Rhizobia) form nodules on the roots in 
which atmospheric nitrogen is changed into a form that 
can be used to nourish the legume as well as grasses 
growing in mixture with legume. 

Legumes and grasses are further categorized based on 
their growth cycle. For example, perennials are those 
plants which may live for several years while annual 
plants complete their growth cycle in one season or year, 
from seed to maturity and death. Within the perenqial 
or annual category, forage plants are usually grouped 
according to their primary season of growth. Thus such 
expressions as warm-season perennial or winter annual 
are used as descriptive terms (see Figure 1). 
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Figure J. 
Relative seasonal production of annual and perennial 

forages. 

Establishment 
Most forages are established from seed. However, 

certain types such as the hybrid bermudagrasses are 
essentially sterile and must be established from 
vegetative material known as sprigs (rhizomes, stolons, 
and sometimes green clippings). If the species planted 
produces rhizomes or stolons (Fig. 2 and 3), stands may 
become thicker ·with time. Rhizomes are underground 
stems that have the ability to produce roots and shoots 
at each node. Stolons are horizontal stems that creep 
along the ground producing roots and shoots at the 
nodes. 

Bermudagrass is an example of a plant which has 
both rhizomes and stolons, while white clover spreads 
by stolons. Many forage plants do not possess these 
creeping stem parts and thus are of\.en referred to as 
"bunch type" plants (see Figure 4). These plants are not 
able to spread horizontally like the creeping plants. 



BERMUDA GRASS 
(Creeping habit) 

Figure 2. 
Bermudagrass, a warm-season perennial grass, 

spreads by creeping stem parts known as rhizomes and 
stolons. 

Figure 3. 

White Clover 
(Creeping habit) 

·White clover, a cool-season perennial legume, spreads 
by stolons that creep along the soil surf ace. 
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Tall Fescue 
(a Bunch grass) 

Figure 4. 
Tall f escue, a cool-season perennial grass, is a bunch

type plant that produces abundant tillers from the base 
of the plant. 

However, most bunch type plants produce abundant 
tillers, (subterranean or ground level shoots, usually 
erect) which allows these plants to significantly increase 
the area of ground occupied. For the best forage crop 
establishment methods for a particular area, inquire at 
your State Cooperative Extension Service Office. 

Utilization 
Generally, forages are utilized in a manner which best 

suits their specific characteristics. Low-growing (pro
strate) plants are usually best utilized as pasture, while 
more UP,right, tall growing plants are more often used 
for hay, silage or green chop. Many forages serve well as 
a dual purpose crop and some species can be used 
reasonably well by any of several methods. Never
theless, no one forage provides the best utilization 
scheme for all methods (hay, pasture, silage, and green 
chop) even though in practical situations a particular 
forage may be utilized in several ways. 

It is almost impossible to rank forage species based on 
quality without specifying the stage of plant growth. 
Animal performance (weight gains, milk production, 
conception rates, etc.) is the ultimate measure of quali
ty. For harvested forages, such as hay and silage, forage 
testing is the best method of estimating forage quality 
prior to feeding. However, it is impractical to take 



pasture samples for forage testing because of day to day 
changes in pasture quality. 

Adequate fertilization and proper grazing and cutting 
management are the two most important ways to 
favorably influence forage quality and yield. Nothing 
influences quality more than maturity. The older a 
forage becomes before grazing or cutting, the lower the 
quality. Nevertheless, a compromise between quality 
and yield or persistence is often necessary, since some 
forages will not tolerate frequent and close defoliation. 
Harvesting and grazing recommendations made by 
State Extension Services take these factors into con
sideration. 

Adaptation 
The intent of this publication is to provide general in

formation on adaptation of the most important forage 
crops in the Southern United States. In the following 
pages, the shaded portions of the maps for each species 
indicate the general area of adaptation within the 
southern region. Additional information relating to 
growth habit, soil adaptation, establishment, primary 
use, and other specific comments are given for each 
species. Forage species which are only adapted to the 
western two-thirds of Texas and Oklahoma have not 
been included in this publication. Specific information 
about the production and use of a particular species in 
your area may be obtained from local Cooperative Ex
tension Services. 

GRASSES 

Bermudagrass (Cynodon dactylon L. Pers.) 

CLASSIFICATION: Warm-season perennial grass 

SOIL ADAPTATION: Well adapted to most soils including 
deep, sandy soils. Not adapted to poorly drained soils. 

GROWTH HABIT: Prostrate under grazing management; the 
hybrids are upright under hay management. Spreads by 
stolons and rhizomes. 

ESTABLISHMENT: Hybrids - vegetative (stolons, rhizomes 
and sometimes green clippings). Common strains - seed. 

PRIMARY USE: Pasture and hay. 

COMMENTS: More drought tolerant than many warm
season perennials. Most hybrid bermudas are more productive 
and higher in quality than common strains. The hybrids 
Midland and Tifton 44 are cold-hardy hybrids adapted to the 
upper south. Coastal is the most widely grown hybrid in the 
south. 
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Bahiagrass (Paspalum notatum Flugge) 

CLASSIFICATION: Warm-season perennial grass 

SOIL ADAPTATION: Wide adaptation. Well adapted to san
dy, infertile soils. Better adapted than bermudagrass to im
perfectly drained soils. 

GROWTH HABIT: Prostrate, spreads by seed and short thick 
rhizomes, producing a dense sod. 

ESTABLISHMENT: Seed 

PRIMARY USE: Pasture 

COMMENTS: Withstands close grazing. Bahia is occasionally 
used for hay but is not well suited for this purpose because of 
its low growing growth habit. Subject to winter die back in up
per south. Bahiagrass is intermediate in productivity between 
carpetgrass and bermudagrass. Pensacola and Argentine are 
the principle varieties. Argentine is considerably less winter
hardy than Pensacola. Bahiagrass will persist at lower levels of 
soil fertility than the hybrid bermudagrasses. 

Dallisgrass (Paspalum dilatatum Poir.) 

CLASSIFICATION: Warm-season perennial grass 

SOIL ADAPTATION: Best adapted to moist, loamy soils, 
not suited to deep, sandy soils. 

GROWTH HABIT: A semi-erect bunch grass with very short 
rhizomes. 

ESTABLISHMENT: Seed 

PRIMARY USE: Pasture 

COMMENTS: Slow to establish. Very good quality pasture 
grass, particularly in mixture with white clover in Gulf Coast 
area. Dallisgrass will not support as high a stocking rate as 
bahiagrass . 
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Johnsongrass (Sorghum halepense L. Pers.) 

CLASSIFICATION: Warm-season perennial grass 

SOIL ADAPTATION: Best adapted to clay soils. Poorly 
adapted to deep, sandy soils. 

GROWTH HABIT: Tall growing plant that spreads by 
rhizomes and seed. 

ESTABLISHMENT: Seed 

PRIMARY USE: Hay and pasture 

COMMENTS: In the lower south, used extensively in some 
states for hay and grazing. Can be eliminated by continuous 
close grazing. Has become a serious pest in row crops in most 
southern states. Some states classify it as a noxious weed and 
thus seed sales are prohibited. 

Carpetgrass (Axon opus af finis Chase) 

CLASSIFICATION: Warm-season perennial grass 

SOIL ADAPTATION: Adapted to moist, sandy loam soils. 
Tolerates infertile soils. It tends to invade infertile sites 
throughout much of the Gulf Coast. 

GROWTH HABIT: Low growing, sod forming, spreads by 
seeds and stolons. 

ESTABLISHMENT: Seed 

PRIMARY USE: Pasture 

COMMENTS: Carpetgrass is rarely seeded because other 
grasses are more nutritious and productive. It is not suitable 
for intensive use. 

Tall Fescue (Festuca arundinacea Schreb.) 

CLASSIFICATION: Cool-season perennial grass 

SOIL ADAPTATION: Wide soil adaptation. Tolerant of 
poor drainage, but very short-lived on deep, sandy soils. 

GROWTH HABIT: Essentially a bunch grass, but does have 
some very short rhizomes. 

ESTABLISHMENT: Seed 

PRIMARY USE: Pasture, also used for hay. 

COMMENTS: Remains green through most of the winter 
months. Ideally suited for "stockpiling,, fall growth for defer
red grazing during winter months. Grows well in mixture with 
ladino clover and/ or red clover. Best adapted to the mid and 
upper south. 
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Orcbardgrass (Dactylis glomerata L.) 

CLASSIFICATION: Cool-season perennial grass 

SOIL ADAPTATION: Requires medium to well-drained 
soils. Not adapted to deep, sandy soils. Not as competitive as 
tall fescue on shallow, infertile soils. 

GROWTH HABIT: A bunch grass. Produces a relatively open 
sod. 

ESTABLISHMENT: Seed 

PRIMARY USE: Pasture and hay. 

COMMENTS: Grows well with ladino clover for pasture, and 
alfalfa and/ or red clover for hay. Considered a higher quality 
grass than tall fescue. 

Kentucky Bluegrass (Poa pratensis L.) 

CLASSIFICATION: Cool-season perennial grass. 

SOIL ADAPTATION: Well-drained, fertile soils. 

GROWTH HABIT: Produces dense sod, spreads by short 
rhizomes and natural reseeding. 

ESTABLISHMENT: Seed 

PRIMARY USE: Pasture 

COMMENTS: Best adapted to the higher elevations of the up
per south. Grows very well in mixture with white clover. 

Timothy (Phleum pratense L.) 

CLASSIFICATION: Cool-season perennial grass 

SOIL ADAPTATION: Will not tolerate infertile, sandy or 
droughty soils. Best adapted to moist, loamy soils. 

GROWTH HABIT: An erect growing bunchgrass. 

ESTABLISHMENT: Seed 

PRIMARY USE: Hay and pasture 

COMMENTS: Best adapted to the higher elevations of the up
per south. 
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Annual or Italian Ryegrass (Lolium multiflorum Lam) 

CLASSIFICATION: Cool-season annual grass 

SOIL ADAPTATION: Wide soil adaptation; however, it 
responds well to high fertility. Able to survive short periods of 
flooding and poorly drained soils but will produce best on 
well-drained soils. Not productive on deep, dry sand. 

GROWTH HABIT: A bunchgrass with no creeping habit even 
though many tillers are produced. The stems are erect and it is 
nearly impossible to prevent seed head formation even under 
close grazing. 

ESTABLISHMENT: Seed 

PRIMARY USE: Winter annual pasture and to a lesser extent 
hay and wilted silage. It is grown alone or in mixtures with 
small grains and winter annual clovers. Ryegrass is also 
overseeded on warm-season perennial grasses to extend the 
grazing season. 

COMMENTS: Ryegrass produces less growth in the fall and 
more in the late spring than winter rye. If permitted to produce 
seed this plant can prove to be a pest on fields seeded in the fall 
to small grains, alfalfa and other crops. The seed mature in 
June and may lie in the soil several years before volunteering, 
depending on use of land during the fall. 

Pearlmillet (Pennisetum americanum L. Leeke) 

CLASSIFICATION: Summer annual grass 

SOIL ADAPTATION: Wide soil adaptation. Not well suited 
to the high lime or heavy Black Belt soils or to deep, dry sands. 
Better adapted than sorghum-sudan hybrids or sudangrass on 
most upland, well-drained, sandy loams. 

GROWTH HABIT: An erect, tall growing (3-6 ft.) plant with 
leafy stems which tiller at the stem nodes. Grows best between 
65° F and 85° F. Most production occurs during the first 6-8 
week growth period. 

ESTABLISHMENT: Seed 

PRIMARY USE: It is used primarily for grazing and hay but 
also for silage. 

COMMENTS: Pearlmillet is leafier than sudan or sorghum
sudan hybrids and presents no danger from prussic acid. Fox
tail millet, sometimes grown in the southeast, is not as produc
tive and should not be confused with Pearlmillet. 
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Cereal grains (rye, oats, wheat, barley) 
(Secale cerea/e L., Avena saliva L., 

Triticum aestivum L., Hordeum vulgare L.) 

CLASSIFICATION: .Winter annual grasses 

SOIL ADAPTATION: Oats require more moisture than other 
small grains and tolerate a wider pH range and finer textured 
soil than wheat or barley when fertility and drainage are 
moderate. Oats are the least winter hardy of the small grains, 
and frequently suffer winter injury in the upper south. 

Although rye will produce best when grown on fertile, well
drained soils of medium or heavier texture, it is more produc
tive than other small grains on slightly-acid, infertile soils high 
in clay or sand or more poorly drained. Barley is not adapted 
to poorly drained soils . 

GROWTH HABIT: The cereal grains tiller profusely forming 
a semi-erect canopy prior to stem elongation after which the 
plants become upright. 

The maturity range of the small grains influence the amount of 
growth available during the spring. Rye for forage matures 
earliest of all cereals, therefore, mixing it with wheat or 
ryegrass extends the grazing season by 2-6 weeks. 

ESTABLISHMENT: Seed 

PRIMARY USE: The small grains are used for pasture, hay 
and silage. Rye is used primarily as winter' and spring pasture 
in combination with ryegrass and/or wheat, but its advantage 
over other small grains is in the amount of winter (December
February) growth. In areas where wheat is used it is primarily 
for pasture but in the upper south it may be cut (sometimes in 
combination with barley) for silage. Oats are used as winter 
pasture in the lower south but in the northern 2/J of the region, 
rye and/or wheat are a better choice. Barley is not widely used 
except in the upper south in small grain combination for 
silage. Trit\cale (a hybrid between wheat and rye) is used in 
some areas for low moisture silage and winter grazing. 
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Sorghum [Sorghum bicolor (L.) Moench] 
(forage sorghum, sudangrass, sorghum-sudan hybrids) 

CLASSIFICATION: Summer annual grasses 

SOIL ADAPTATION: Wide soil adaptation except for poorly 
drained soils or deep, dry sands. Production is appreciably af
fected by acid soils (below pH 5. 7) but respond to good soil 
fertility, especially nitrogen. 

GROWTH HABIT: Erect, ranging in height from 5 ft. 
(sudangrass) to 12 ft. (forage sorghums) with coarse stems. 
Tillers form at the base of plants. Stem size is influenced by the 
density of the stand but in general the forage sorghums are 
large.st and sudangrass is smallest with the hybrids being in
termediate. 

ESTABLISHMENT: Seed 

PRIMARY USE: Forage sorghum is used for silage; 
sudangrass is used for hay and pasture; sorghum-sudan hybrid 
is primarily used for hay and pasture with limited use as silage. 

COMMENTS: Sorghums are drought tolerant, annual forage 
species; however, they will respond to supplemental moisture. 
The forage sorghums may include the sweet sorghums (sorgo) 
or hybrids of sorgo- and grain-sorghum which have thick, 
sweet stalks. Sudangrass resembles Johnsongrass in ap
pearance thus is leafier and smaller stemmed. Prussic acid is a 
potential hazard when plants are drought stressed, for a few 
days after frost, and before the plants reach 18-24 inches in 
height. The sorghum-sudangrass hybrids have a lower prussic 
acid potential than sorghum but more than sudangrass. 

LEGUMES 

White Clover (Trif olium repens L.) 

CLASSIFICATION: Cool-season p~rennial legume 

SOIL ADAPTATION: Wide soil adaptation. Well adapted to 
imperfectly drained soils, but not adapted to deep, dry, sandy 
soils. 

GROWTH HABIT: Prostrate plants spread by creeping 
stolons that root at the nodes. 

ESTABLISHMENT: Seed 

PRIMARY USE: Pasture 

COMMENTS: Ladino clover is a giant strain of white clover 
and is more productive than the intermediate and "wild" types 
in the upper south. The reseeding, intermediate types are 
grown more extensively in the Gulf Coast area. Highest quality 
of all perennial legumes. In many areas of the lower south it 
performs as a reseeding annual. 
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Alfalfa (Medicago saliva L.) 

CLASSIFICATION: Cool-season perennial legume 

SOIL ADAPTATION: Best adapted to deep, well-drained 
loam or clay-loam soils. Not adapted to poorly drained soils. 
Not highly productive or persistant on deep, sandy soils. Very 
sensitive to soil acidity. Most soils in the south will require lim
ing. 

GROWTH HABIT: Erect growing, non-spreading, crowns 
with deep tap roots. 

ESTABLISHMENT: Seed 

PRIMARY USE: Hay, wilted silage, haylage. 

COMMENTS: Potentially a high quality, very productive 
forage legume. Best adapted to upper South. May be grown 
successfully on some soils of the lower South, but length of 
stand life tends to be less the further south it is grown. 

Red Clover (Trifolium pratense L.) 

CLASSIFICATION: Cool-season perennial legume. 

SOIL ADAPTATION: Best adapted to clay and clay-loam 
soils with good internal drainage. Will tolerate moderately acid 
soils, but will respond to liming. Not adapted to deep, dry 
sands. 

GROWTH HABIT: Erect growing plant with abundant leafy 
stems arising from a thick crown. Non-spreading. 

ESTABLISHMENT: Seed 

PRIMARY USE: Hay and pasture 

COMMENTS: Usually lasts two or three years. Often grown 
as an annual in the lower south. It is usually grown in mixtures 
with perennial grasses. 
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Sericea Lespedeza [Lespedeza cuneata 
(Dumont) G. Don] 

CLASSIFICATION: Warm-season perennial legume 

SOIL ADAPTATION: One of the few perennial legumes well 
adapted to deep, sandy soils. Tolerant of infertile, acid soils, 
but will respond to lime and fertilizer. Widely used on infertile 
roadside slopes. 

GROWTH HABIT: Deep rooted, perennial legume. Most 
varieties have erect growth habit an exception is the variety 
"Interstate." 

ESTABLISHMENT: Seed 

PRIMARY USE: Soil improvement and stabilization, pasture 
and hay. 

COMMENTS: Unpalatable and woody if over mature. Best 
grazed when 6" to 8" tall or cut for hay when 12" to 15" high. 

Kudzu (Pueraria thunbergiana Benth., Thunberg) 

CLASSIFICATION: Warm-season perennial legume 

SOIL ADAPTATION: Best adapted to well-drained clay, 
clay-loam and upland sandy loam soils. 

GROWTH HABIT: Rapid growing prostrate viney growth. 
Spreads by stolons. 

ESTABLISHMENT: Seed usually not available. Vegetative, 
stolons ("crowns"). 

PRIMARY USE: Pasture, hay and soil conservation. 

COMMENTS: Established by vegetative propagation. Slow to 
establish. May be eliminated by overgrazing. Uncontrolled, it 
may become a pest. Winter kills at higher elevations in upper 
south. Forage quality is high, but intolerance of close grazing, 
relatively low forage yield, and its viney growth habit greatly 
limits its usefulness. 
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Crimson clover (Trifolium incarnatum L.) 

CLASSIFICATION: Winter annual legume 

SOIL ADAPTATION: One of the most widely adapted 
clovers in the south. It will tolerate medium acidity and will 
thrive on sandy loam and clay soils. It does not grow well on 
calcareous soils nor those with poor drainage. 

GROWTH HABIT: Seedlings form a dense crown or rosette
type of leaf development throughout the winter. In the spring 
erect stems develop rapidly with many nodes. Growth stops 
when the flower head forms. 

ESTABLISHMENT: Seed 

PRIMARY USE: A companion legume with winter annual 
grasses for grazing. Any ungrazed spring growth may be 
harvested for hay. Also used for overseeding onto warm
season perennial grasses such as bermuda, bahia and 
dallisgrass. 

COMMENTS: Usually matures relatively early in the spring. 
Intensive grazing of mature seed heads may cause impaction. 

Arrowleaf clover (Trifolium vesiculosum Savi) 

CLASSIFICATION: Winter annual legume 

SOIL ADAPTATION: Well-drained, sandy and clay soils. It 
is less tolerant of acidity and low fertility than crimson clover. 
It will not grow on poorly drained or alkaline soils . 

GROWTH HABIT: Makes early growth from a leafy rosette 
similar to crimson clover, later producing branching stems that 
curve upward to a length of 24-60 inches. 

ESTABLISHMENT: Seed 

PRIMARY USE: Almost exclusively used for grazing, in com
bination with winter annual grasses. Occasionally ungrazed 
spring growth is harvested for hay. Also used for overseeding 
warm-season perennial grasses (bermuda, bahia, dallis) to ex
tend the grazing season. 

COMMENTS: Crimson clover generally produces more early 
spring growth than arrowleaf but arrowleaf remains produc
tive 4 to 6 weeks later in the spring, thus extending the grazing 
season. Not widely evaluated in parts of the upper South. 
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Subterranean "sub" clover 
(Trifolium subterranean L.) 

CLASSIFICATION: Winter annual legume 

SOIL ADAPTATION: It is tolerant to acid soils but will res
pond to liming. It doesn't grow well on poorly drained soils. 

GROWTH HABIT: It is a prostrate growing plant which is 
very competitive, sometimes crowding out grasses in spring 
unless grazed closely. It produces its seed in a bur under or at 
the soil surface, even under close grazing. This aids in natural 
reestablishment the following fall if competition from 
associated grass is controlled. 

ESTABLISHMENT: Seed 

PRIMARY USE: Only suited for grazing and is excellent for 
growing in mixture with grass. 

COMMENTS: Inoculation with proper strain of nitrogen fix
ing bacteria is very important. This legume has not been in
tensely evaluated in the south. Well suited for close grazing. 

Vetch - Hairy, Common (Vicia spp.) 

CLASSIFICATION: Winter annual legumes 

SOIL ADAPTATION: Wide soil adaptation including deep, 
sandy soils. 

GROWTH HABIT: Semi-prostrate. Viney growth. 

ESTABLISHMENT: Seed 

PRIMARY USE: Pasture, silage, hay, and green manure 

COMMENTS: Compatable with small grains for grazing or 
silage but may become a pest if grown in rotation with small 
grains. 

Several new varieties of reseeding vetches have recently been 
released and are adapted to the lower south. They are 
nematode resistant but not as winter-hardy as hairy vetch. 
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Annual lespedeza 
Kobe, common [Lespedeza striata (Thumb.) H. & A.] 

Korean (Lespedeza stipulacea Maxim.) 

CLASSIFICATION: Warm-seasonal annual legumes 

SOIL ADAPTATION: Relatively wide soil adaptation except 
for the deep, dry sands. Will grow on relatively infertile soils 
but will respond to lime and fertilizer. Kobe is better adapted 
to sandy loams and low lying, poorly drained soils of the 
Coastal Plain than Korean. 

GROWTH HABIT: Erect to prostrate depending lln manage
ment. Kobe tends to be more erect than Korean. 

ESTABLISHMENT: Seed 

PRIMARY USE: Hay and pasture 

COMMENTS: Kobe matures three to five weeks later than 
Korean lespedeza. Korean is best adapted to the mid and upper 
south. Kobe is more important in the lower south. Common is 
a small, low growing, low yielding type which volunteers in 
many areas of the south. 

FORAGES ADAPTED SPECIFICALLY TO CENTRAL AND SOUTH FLORIDA 

Warm Season Perennial Grasses Requiring Vegetative Establishment 

Species 

Pangola Digitgrass 
(Digitaria decumbens Stent.) 

Star grass 
(Cynodon spp.) 

Lim po grass 
[Hemarthria altissima (Poir) Staph & Hubb] 

Paragrass 
[Brachiaria mutica (Forsk.) Stapf] 

Torpedograss 
(Panicum repens L.) 

Saint Augustinegrass 
[Stenotaphrum secundatum (Waite) Kuntze] 

Warm Season Annual Legumes 

American jointvetch 
(Aeschynomene americana L.) 

Hairy indigo 
(Indigo/ era hirsuta L.) 

Primary Use 

Pasture, hay 

Pasture, hay 

Pasture, hay 

Pasture 

Pasture 

Pasture 

Pasture, cover 
crop 

Pasture, cover 
crop 
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Soil Adaptation 

Moist to well-drained 
sands, not tolerant 
of poor drainage 

Moist, sandy soils 

Relatively wide 
adaptation 

Moist to very wet 
sands and muck soils 

Wet sands and muck 
soils 

Found only in high 
organic muck soils 

Moist sands 

Dry and moist 
sands 

Comments 

Grows during frost-
free periods 

Grows appreciably 
in fall and spring 

"Big Alta" cultivar 
suited to stockpilinE 

Very frost sensitive 

Incidental plant, 
short growing seaso 

Incidental 

Palatable and 
nutritious. Reseed 
well. 

Reseeds well 





Virginia Cooperative Extension Service programs, activities, and employment opportunities are available to all people regardless of 
race, color, religion, sex, age, national origin , handicap, or political affiliation. An equal opportunity/affirmative action employer. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 1977, in cooperation with the 
U. S. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic 
Institute and State University, Blacksburg, Virgin ia 24061; M. C. Harding, Sr., Administrator, 1890 Extension Program, Virginia State 

University, Petersburg, Virg inia 23803. 







- COOPERATIVE EXTENSION SERVICE - SOUTHERN STATES 

EXTENSION DIVISION 
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 

SOUTHERN REGIONAL 

BEEF COW-CALF HANDBOOK 
SR 6000 

Foot Rot in Beel Cattle 
G. W. Meyerholz, D. V.M., Extension Veterinarian, University of Florida 

Foot rot is a term that is commonly used to include a 
variety of conditions affecting the bovine foot. It is a fre
quent problem of cattle, especially in poorly drained, 
muddy pens and pastures. The disease may be found in 
individual animals or may affect up to 80 percent of cattle 
in problem herds resulting in severe economic losses. 

Causes and Contributing Factors 
The most frequent cause of foot rot in cattle is Fuso

bacterium necrophorum, formerly called Spherophorus 
necrophorus, a bacterial organism that is widespread in 
the animal's environment, especially in mud and manure. 
Another bacterial organism accompanied by spirochetes 
has recently been incriminated as a cause of a form of foot 
rot. In addition, yeasts and molds have been suggested 
contributing organisms. 

Before the infectious agent can gain entry, a break in 
the skin or hoof must occur from such causes as sharp 
pieces of stone, metal, wood, stubble, or frozen manure, 
continuous exposure to mud or moist manure that causes 
irritation and erosion, excessive dryness of the hoof and 
skin that cause cracking, or injuries. Hooves that are not 
wearing properly may also contribute to foot rot as they 
may have areas in which filth collects and foot rot starts. 

Clinical Signs 
. Once the infectious organisms become established, 

they cause inflammation and necrosis of tissue resulting 
in slight to severe swelling and extreme pain. The 
reddened swelling is usually more evident bet ween the 
hoof and at the bulb of the heels but sometimes extends 
up the leg. In older chronic cases, a smelly discharge may 
occur from tracts that open between the claws or around 
the hoof. The deeper structures of the foot may be 
involved. 

The signs of foot rot in cattle include lameness, the 
holding or raising of a foot, reluctance to move, impaired 
locomotion, loss of appetite and weight, and reduction in 
milk production. Severe illness or death can occur in pro
longed cases. 

Treatment 
The affected foot should be cleaned, trimmed, and 

inspected for the presence of a foreign body. A veteri
narian may examine the animal and any clinical signs to 
be sure that some other conditions such as virus diseases, 
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founder, or injuries are not involved. An antispetic and 
bandage may be applied after cleaning and trimffiing and 
sulfonamides or broad spectrum antibiotics ad
ministered to combat the infection. Stabling 7 to 10 days 
to enforce rest aids in recovery. In commercial cattle that 
are difficult to handle, sulfonamides, tetracyclines, or 
other recommended drugs may be placed in the feed or 
drinking water. Animals may also be walked through a 2 
to 5 percent solution of copper sulfate, 4 percent 
formaldehyde solution, or other medicated foot bath 
twice daily for several days. If foot baths are not practi
cal, animals may be walked through a mixture of 
powdered copper sulfate and slaked lime. Ask your vet
erinarian for specific recommendations. In some severe 
cases where the joint is involved, removal of one claw by a 
veterinarian may be necessary to salv.ige the animal. Re
covered cattle can usually function well with one claw. 

Prevention 
Prevention measures include removing sources of 

injury and keeping feet dry and clean. M udholes should 
be filled and stagnant pools drained or fenced off. Lots 
should be well drained and manure removed frequently to 
reduce the amount of muddy filth. In areas where cattle 
walk frequently, such as lanes or gateways, grading or fill
ing the area to provide a well-drained pathway for 
walking may help to prevent many foot rot cases. Around 
feed bunks or watering troughs, a concrete standing play
form will help keep feet dry. Lime or phosphorus ferti
lizer along the feed bunk can also be used as a drying 
agent. In valuable cattle and bulls, regular foot care in
cluding trimming of feet as needed will help to prevent 
foot diseases and injuries. 

Foot baths have been used in prevention of foot rot 
with some success. Copper sulfate solution, formalde
hyde solution, and air-slaked lime have been used. Sand 
or lime in the bottom of a foot bath will help prevent 
slippage. However, foot baths are impractical for most 
beef herds. 

Organic iodide added to salt has been used for the 
prevention of foot rot. Although controlled experi
mental data to support use is lacking, many cattl~men 
report favorable results. Chlortetracycline in the feed has 
also been used to reduce the incidence of foot rot. 



Foot rot can be a cause of economic losses in a beef 
herd. Early treatment, control and prevention under the 

direction of a veterinarian will help to keep losses to a 
minimum. 

Issued in furtherance of Cooperative Extension work, Acts of M•y 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose Is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Tuberculosis 
Dr. C. N. Dobbins, Jr., Head, Extension Veterinary Department, University of Georgia 

While tuberculosis is not a common disease in the 
southeastern U.S., it does occasionally appear. Animal 
owners seldom realize the disease is present until animals 
respond to the intradermal test or lesions are noted in the 
slaughter house. 

Tuberculosis is a chronic disease caused by bacteria 
belonging to the genus, Mycobacterium. These bacteria 
do not multiply outside a living animal, therefore, the 
principle reservoir of this disease remains in the animal 
and human populations. Tuberculosis organisms have 
been divided into three main groups: 

I. Human type - is host specific and is rarely found in 
animals other than dogs and parrots. 

2. Avian type - is found mainly in birds but may be 
found in sheep, swine and cattle. 

3. Bovine type - is most common and is capable of 
causing tuberculosis in almost all warm-blooded 
animals. 

The disease begins with the establishment of infec
tion primarily in the lungs of man and cattle although 
lesions may be found in the intestinal tract. Secondary 
lesions of tuberculosis are frequently found in lymph 
glands that drain the primary infection site. When tuber
culosis organisms locate in a portion of the body, they 
stimulate the formation of tumor-like masses called 
tubercles; hence, the name tuberculosis. As these tumor
like masses grow, changes take place in their central 
portions and the growth becomes cheesey or gritty due to 
calcification. 

Occasionally, the animals' body surrounds the 
tubercle with dense, fibrous tissue and the disease is ar
rested. If the tuberculosis organisms escape, they may 
travel by way of the lymph and blood streams to lodge in 
other organs and tissues to establish other tubercles. 

Spread 
Tuberculosis is spread from an infected animal by 

way of discharg~ from the respiratory tract, urine, semen, 
vaginal discharge, milk or feces, to a susceptible animal 
through contaminated air, food or water. Cattle with 
open tubercular lesions in the lungs may scatter infected 
droplets into the air when coughing. These animals also 
swallow the organisms and contaminate pastures, barns 

and other areas with their droppings. Adult animals are 
usually infected by breathing in the organisms or ingest
ing contaminated feed and water. Young calves may be 
infected by drinking milk from an infected cow. From 
every point of view, tuberculosis is potentially a highly 
dangerous disease, not only for lower animals but also for 
man. 

Signs And Symptoms 

In other than acute cases, an animal owner will not 
notice signs of tuberculosis since they depend on the ex
tent and location of the lesion. If the disease is progres
sive, an animal may show a loss of appetite, loss of weight, 
weakness and perhaps a low grade fever. Chronic wast
ing or loss of condition, even when animals are receiving 
good feeding and care, may be the only signs noted. 

Prevention And Treatment 
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Prevention of tuberculosis rests on periodic intra
dermal tuberculin test. Cows are usually injected by a 
Veterinarian in one of the folds at the base of the tail. The 
injection site is examined for characteristic swelling 72 to 
96 hours after the injection. If the animal is suffering from 
tuberculosis, a local reaction characterized by swelling at 
the point of injection may appear. Normal animals gener
ally fail to give such reactions. 

Animals showing a positive reaction to the intrader
mal tests should be reported immediately to the state and 
federal regulatory agencies. These agencies then usually 
conduct a comparative cervical test on all animals 
classified as suspect or deviator. Care should be taken not 
to retest the animals by the intradermal method prior to 
the application of the cervical test. Otherwise, an ex
tended waiting period is required for the animals to come 
resensitized. 

The principal approach in the control of tuber
culosis in the U.S. is the test and slaughter method. 
Animal owners must not be lulled into a false sense of 
security by the assumption that accredited herds are 
somehow exempt from tuberculosis infections. As long as 
tuberculosis has not been eradicated, there is always a 
danger of it occuring in herds of cattle. 

Vaccination and treatment for tuberculosis have 



been tried. Unfortunately, the results have not justified 
either vaccination or specific treatment as a practical 

means of effectively preventing or eradicating the disease 
in cattle. 

Issued in furtherance of Cooperative Extension work, Acts of M•y 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic I nstltute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose Is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Afflrm•tlve Action Employer 
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Pinkeye 
Ralph F. Hall, D. V.M., Extension Veterinarian, University of Tennessee 

Pinkeye (infectious bovine keratoconjunctivitis) is a 
common infectious disease affecting the eyes of cattle. 
The name results from the damage to the cornea (the 
transparent shield over the pupil and pigmented portion 
of the eyeball) and the redness and inflammation of the 
lining of the eye socket (conjunctiva), an early sign of the 
disease. 

Symptoms 
One or both eyes may be involved. Excessive 

weeping of the affected eye and closure due to pain are 
two signs commonly seen. As the infection progresses, the 
cornea becomes cloudy or white (figure l ). An ulcer 
(eroded circular spot) usually develops near the center of 
the cornea. Often, blood vessels extend into the cornea 
from the "white of the eye" (sclera) as healing processes 
begin. 

Figure 1. A typical corneal lesion resultingfrom pinkeye 
infection. 

Cattle with pinkeye keep the affected eye closed to 
avoid bright sunlight. They lose weight and condition be
cause of reluctance to forage for feed and water. The 
course of the infection may run for 4-8 weeks, or even 
longer. As the eye begins to heal, white scar tissue 
infiltrates the cornea. This scar will probably never dis
appear completely. 
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If the ulceration is severe enough to penetrate all 
layers of cells forming the cornea, escape of fluid con
tents of the anterior chamber will occur. This results in the 
iris and/ or lens protruding partially or entirely through 
the ulceration. If this occurs, permanent blindness results. 

Eye disease resulting from infectious bovine rhino
tracheitis (IBR) virus and vitamin A deficiency may 
superficially resemble pinkeye, but there are differences in 
the visible signs of disease. IBR causes conjunctivitis and 
leads to a thick, white discharge from the eye but does not 
usually cause the corneal ulceration seen in pinkeye. 
Vitamin A deficiency results in excessive watering of the 
eye, night blindness, and in severe cases may cause cloudi
ness of the cornea giving the eyeball a dry, lustreless 
appearance. 

Losses 
Pinkeye rarely causes death of affected cattle; how

ever, loss of weight and discounting in the market cause 
substancial losses to the cattle industry. Discounts of $25-
$50 on affected calves at the market are common. These 
animals are unthrifty and unprofitable until the pain sub
sides and the return to normal feeding habits. Cattle blind 
in one eye are nervous and difficult to manage in any 
confinement situation. An animal with both eyes affected 
has extreme difficulty in finding feed and water unless 
restricted to a small pen. 

Causes 
The infectious organism most commonly isolated 

from the eyes of cattle affected with pineye is Moraxe//a 
bovis. Scientists have also found that Mycop/asma bovo
cu/i and IBR virus are capable of causing an eye infection 
resembling pinkeye. A roundworm (nematode) called 
Thelazia has been recovered from the eye of a cow having 
conjunctivitis characterized by congestion and marked 
edema. This condition might be difficult to differentiate 
from the typical signs of pinkeye caused by an infection. 

Environmental and nutritional factors contribute a 
great deal to the development of pinkeye. The ultraviolet 
component of sunlight is necessary to initiate the disease. 
Irritation from weed and grass seed which get into the eye 
during grazing contribute to the infection or may initiate 
or simulate pinkeye. Likewise, dust is a factor. Vitamin A 



deficiency and inadequate protein intake are factors diffi
cult to pinpoint but probably contribute to lessened 
resistance to eye infection. 

The face fly has been associated with ,an increased 
incidence of pinkeye in recent years. The fly feeds on 
s~cretion of the eye and nose of cattle. If any infectious 
organism is present in these secretions, it seems likely that 
the fly will spread it from cow to cow. They may even 
cause enough irritation to assure a .. take" as well as distri
bute the larvae of the eyeworm. The presence of either 
larvae or adult forms of Thelazia causes excessive water
ing of the eye, sensitivity to light and maybe enough irrita
tion to foster development of bacterial eye infections seen 
in "pinkeye." 

The infection can also be spread by direct contact in 
which the eye secretions of an infected animal are rubbed 
into the eye of an uninfected animal. 

Treatment and Control 
An intensive fly control program is essential to limit 

the spread of pinkeye in a herd of cattle. Organo-phos
phate insecticides are generally useful in killing face flies 
and related small flies. Unfortunately, these compounds 
have little residual action so must be applied frequently -
daily applications are best - in order to be effective. Since 
flies breed in the manure of cattle, feeding low levels of 
larvacides such as phenothiazine or the organ-phosphate 
preparations such as Ronnel may be useful in limiting 
-reproduction. Face flies are not limited to a specific farm 
so an area approach to fly control will be more effective. 

Cattle with pinkeye can be helped by prompt treat
ment. Since the cornea heals slowly, any ulceration is 
likely to require several weeks for complete recovery. 
Sunlight is intensely irritating to the damaged eye so 
affected cattle benefit greatly by being confined in a dark 
shelter. This practice also makes feed and water more 
readily available. 

Most antibiotics in eye sprays are effective in reduc
ing the infection. Treat both eyes of all cattle in the herd to 
reduce the source from which the infection spreads. Many 
eye sprays also contain an anesthetic to relieve the intense 
pain due to infection. A dye to act as a filter for some of 
the light rays is also commonly included and probably 
gives some protection to the injured eye. The topical 
sprays are most effective if applied several times a day. 

Injection of an antibiotic-steriod combination under 
the conjunctiva or eyelid has been helpful in reducing 
inflammation and getting treatment into the deeper 
tissues of the eye. This should be repeated at 3-5 days 
intervals. 

Severely affected eyes can be helped to heal more 
rapidly by suturing the eyelids together. This technique 
keeps the eye closed to shut out sunlight and other 
irritants, and helps to bathe the injured cornea with tears 
constantly. Tears hasten healing by washing away 
bacteria and promoting tissue repair. Catgut suture will 
dissolve in 2-3 weeks and allow the eye to open normally. 
A patch can be glued over the affected eye to shut out sun
light and other irritants (Figure 2}. The success of this 
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f. Assemble Materials: clean burlap, back-tag cement, 
antibacterial opthalmic powder or liquid, scissors. 

2. Restrain the animal. 
3. Apply antibacterial to the eye. 
4. Remove long hair around the eye with clippers. 
5. Brush away crusts and dirt and loose hair. 
6. CTrcle the eye with a bead of back-tag cement 3 to 5 

inches in diameter. 
7. Press the burlap patch firmly to the back-tag cement and 

trim off loose edges. 



procedure depends upon the effectiveness of the adhesive 
used. The eye needs protection for 2-3 weeks to allow 
healing. 

Before suturing the eyelids or attaching patch, the 
conjunctiva ought to be injected with an antibiotic
steroid combination. Suturing is a delicate procedure best 
entrusted to veterinarians or their trained assistants. 

Cattle often have grass or weed seeds in their eyes, 
and these materials no doubt irritate the eye and contri
bute to the development of pinkeye. Clipping of pasture 
to reduce the amount of tall grass and weeds can be 
important management technique in controlling pink
eye. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, V irginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Respiratory Infections In Beel Cattle 

John B. Herrick, D. V.M., Extemion Veterinarian, Iowa State University, Ames, Iowa 

Bovine respiratory diseases (BRO) is one of the 
serious disease complexes of the bovine population 
throughout the world. During the last twenty years a 
great deal of interest has been generated relative to this 
disease complex. At the present time a high percent of the 
bovine population has been exposed to a vaccine or to 
animals carrying the disease, sometimes subclinically. 
Many immune animals are carriers. Most of respiratory 
infections in the bovine occuras a result of multiple etio
logical agents, superimposed upon one another. Thus, the 
lesions of a specific disease are seldom found in the field. 

Bovine Respiratory Diseases are of great importance 
to our cattle population. Losses from all aspects amount 
to $10.00 to $20.00 for every animal. The disease process 
can best be formulated by the following: stress + 
multiple infectious agents= BRO. Various surveys indi
cate that the disease complex affects cattle wherever 
found in the United States. 

There are several possible agents capable of pro
ducing respiratory diseases in the bovine and those can be 
categorized into viruses, bacteria and fungi . The 
classification can be also based upon the nucleic acid con
tent illustrated in the following chart. 

One nucleic acid 
DNA viruses 
RNA viruses 

Bacteria 
Mycoplasma 
Chlamydiae 
Rickettsiae 

Fungi 

.VIRUS AS POSSIBLE CAUSES OF DISEASE IN 
THE BOVINE 

RNA VIRUSES 
Picornaviruses - Bovine Enteroviruses - Bovine Pheno
viruses 
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Reoviruses- Bovine Reoviruses-Bluetongue virus 
Orthomyxoviruses - Influenza Virus - not found in cattle 
Metamyxoviruses - Respiratory Syncitial virus 
Paramyxoviruses - Rinderpest - Parainfluenza Type 3 
(Ph) 
Rhabdoviruses - Rabies - Vesicular Stomatitis 
Oncornoviruses - RN A Tumor Viruses 
Togaviruses - Bovine Virus Diarrhea (BVD) viruses 
Coronaviruses - (Nebraska "Corona-like" virus) 

DNA VIRUSES 
Parvoviruses - Bovine Paravovirus 
Papoviruses - Bovine Papilloma 
Herpesviruses - IBR (IPV) malignant catarrtial fever, 
bovine manamititis 
Adenoviruses - Bovine Adenoviruses (9 serotypes) 
Poxviruses - Cow Pox; Bovine Papular Stomatis 

Note that Paramyxoviruses and Herpesviruses are 
commonly found in cattle and are frequently found in the 
complicated bovine respiratory disease complex. The 
Reovirus, Togaviruses and Adenoviruses are also found 
but less frequently. 

The following table lists the viral agents known at 
this time as being capable of causing respiratory 
infections in man. This clearly points out the difficulty in 
having a vaccine to prevent these infections in man. 

BACTERIA COMMONLY FOUND CAUSING 
RESPIRATORY INFECTIONS IN CATTLE 

Many viruses depend upon bacterial agents for their 
disease producing potentiai. The viruses are thought to 
open the gate for the bacteria. Pasteurel/a multocida and. 
P. hemolytica are frequently in the BRO complex. The 
other most commonly mentioned species is Hemophi/us 
somnus. This is the agent of thrombo-embolic meningo
encephalitis (TEME). 

Among the bacteria-like organism, the myco
plasmas are found in most cases of respiratory infections 
in the bovine. However, they are frequently isolated in 
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normal cattle. The Chlamydiae are also involved in BR D 
but their importance like the mycoplasma are not known. 

Intercurrent Infections 
The most classical example of a concurrent bovine 

respjr.atory infection which causes a severe disease than a 
single infection is P/3 and Pasteurella hemolytica. The 
majority of severe respiratory infections observed in 
cattle are intercurrent infections. Severe clinical disease is 
not the usual consequence of monoinfections. An 
organism is a successful pathogen when it can gain 
entrance to host tissues and grown. resist the host's 
defenses and damage the tissues. Some organisms do not 
have all of these factors but when combined with those 
that do, severe organisms commonly found in the bovine 
do not produce disease singularly but when in combina
tion are deadly. The exact explanation is not known but 
the occurrence is well documented. 

Stresses 
The multiplicity of the infectious agents involved in 

BRO and the existence of intercurrent infections are 
verified by diagnostic laboratory reports. The stressors 
and their importance is difficult to assess. Currently there 
is work going on to show the importance of temperature 
changes and exhaustion. Parasitism, nutritional 
deficiencies, fatigue and other insults to the animal as 
exhibited in the field predispose them to respiratory 
infections. 

Prevention 
The fact that stresses plus intercurrent infectious 

agents result in making the animal susceptible to BRO, 
depicts the problem of setting up the procedures neces
sary to prevent the respiratory disease complex in cattle. 
The age of.the animal and the degree of stress all must be 
considered in programming preventive measures. 

Surveys conducted using serological tests reveal that 
65 percent of all adult cattle have been exposed to the IBR 
virus; over 50 percent to the BVD virus and 80 percent to 
the PIJ virus. The incidence of the bacterial agents are not 
known but they are usually considered to be part of the 
bacterial flora of the respiratory tract of the bovine. 

The ideal program of prevention involves a pro
grammed vaccination schedule coupled with the practices 
of good husbandry. 

The vaccines available today contain the antigens of 
pasteurel/a ssp, Ph , BVD and /BR. A vaccine contain
ing antigens to protect against Hemophilus somnus will 
soon be available. Due to the incidence of the disease, the 
economic losses and the problems connected with treat
ment once the BRO is manifested, their use is recom
mended in herd health programs. The goal is to have an 
immunized herd. 

The following immunologic principles will serve as 
guidelines in the use of the vaccines. 
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RECOMMENDED USE OF BRO VACCINES 

Vaccine 

Pasteurella 

IBR 

Pb 

BVD 

Conclusion 

Calves 

Under 3 mos 
of age. Repeat 
at 6 months 

4-6 mos. of age 
Repeat 60 days 
prior to 
breeding 

4-6 mos of age 

Adults 

Doubtful value 

Once properly 
immunized need 
not repeat. Don't 
use on pregnant 
cow 

Doubtful value 
in adults 

6 mos. of age Once properly 
Repeat 60 days immunized rieed not 
prior to breeding repeat 

The bovine respiratory disease complex is caused by 
stress factors and many infectious agents. All of the 
infectious agents have not been identified. There are 
immunizing agents available for some of the infectious 
etiological agents. Routine use of these antigens is recom
mended. 



Principle 

Duration of 
passive immunity 

Immune 
tolerance 

Convalescent 
Immunity 

Local immunity 
resp. tract 

Quality of 
antigen 

Quantity of 
antigen 

Adjuvant 

Route of -adm. 

Re-vac. if vacc. 
10 weeks 

IMMUNOLOGIC PRINCIPLES RELATIVE TO VACCINES OR BACTERINS 
FOR PASTEURELLA, Pb, BVDMD AND IBR 

Pasteurella Para-Influenza 3 BYD IBR 

Not known Persists for variable Persists 7 mos. or Persists for variable 
period up to 8 mos. longer period up to 6 mos 

Not applicable Theoretically, yes Theoretically, yes Theroetically, yes, 
Significance questionable significance unknown 

Variable & related Infection of superficial Circulating antibody Circulating antibody 
to time subse- epithelial cells. Cir- protects against re- protects against re-
quent to culating antibody does infection and disease infection and disease 
exposure not prevent re-infection 

May be important Shown to exist and is Not known Important in 
in preventing in- important in preventing preventing 
fection infection infection 

Virulent phase Both killed and Attenuated live Both killed and 
attentuated live vaccine attenuated live 
vaccine vaccine 

Important (2 mg. Important ( 10. 4·2 Important 104·0 Important ( 104
·
2 

dry wt./ dose) TCID 50/dose) TCID 50/dose) TCID 50/dose) 

Essential Essential with Not essential Essential with 
killed vaccine killed vaccine 

Sub Q. or l.M. Intramuscular Intramuscular Intramuscular 

Essential Essential Essential Essential 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. 
Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia 
Polytechnic Institute and State University, Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and 
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Blackleg and Clostridial Diseases 
Bruce Wren, D V M, Omaha, Nebraska 

The Clostridial diseases are a group of mostly fatal 
infections caused by bacteria belonging to the group 
called Clostridia. These organisms have the ability to 
form protective shell-like forms called spores when ex
posed to adverse conditions. This allows them to remain 
potentially infective in soils for long periods of time and 
present a real danger to the livestock population. Many of 
the organisms in this group are also normally present in 
the intestines of man and animals. 

Black Leg 
Blackleg is a disease caused by C/ostridium chau

voei and primarily affects cattle under two years of age 
and is usually seen in the better doing calves. The 
organism is taken in by mouth. Symptoms first noted are 
those of lameness and depression. A swelling, caused by 
gas bubbles, often can be felt under the skin as a crackl
ing sensation. A high temperature is present. Occa
sionally, sudden death occurs with no symptoms ob
served. 

Upon a post mortem examination, the infected area 
is composed of black, dead (necrotic) muscle which is 
pocked with gas bubbles and is usually found in the 
heavier more active muscle masses of the animal. A 
sweetish odor of rancid butter may be detected from a 
fresh lesion. Lesions may occasionally be discovered in 
the diaphragm, heart or tongue. Diagnosis is based on the 
symptoms of lameness with a gaseous swelling under the 
skin in young cattle and is confirmed by post mortem and 
laboratory tests. 

The chances for survival are poor unless symptoms 
are discovered early in the disease. Large doses of peni
cillin may save the life of the animal if administered early. 

Prevention is readily accomplished by the use of 
Blackleg bacterins which over the years have proven very 
effective. Vaccination at less than 4 months of age will not 
produce a lasting immunity. Calve~ vaccinated at less 
than 4 months should be revaccinated at 5-6 months . 

Malignant Edema 
Malignant edema is a disease of cattle of any age 

caused by C/. septicum is found in the feces of most 

domestic animals and in large numbers in the soil where 
livestock populations are high. The organism gains 
entrance to the body in deep wounds and can even be 
introduced into deep vaginal or uterine wounds in cows 
following difficult calving. 

The symptoms are those primarily of depression, loss 
of appetite and a wet doughy swelling around the wound 
which often gravitates to lower portions of the body. 
Temperatures of 106° or more are associated with the 
infection with death frequently occurring in twenty-four 
to forty-eight hours. 

Post mortem lesions seen are those of necrotic, 
darkened foul smelling areas under the skin, often extend
ing into muscle. Very little if any gas is associated with the 
swellings. 

Diagnosis is based on the history of illness in unvac
cinated cattle, typical symptoms and post mortem lesions 
with laboratory confirmation. Treatment with massiv~ 
doses of penicillin in cases observed early, is occasionally 
successful. 

The disease can be prevented by the use of Clostri
dium septicum bacterins usually produced in combina
tion with other bacterins. 

Clostridium N ovyi 
Infections caused by C/, novyi, infrequently called 

Black disease, in cattle, occur sporadically in cow-calf 
operations as they are more often seen under feedlot 
conditions. The route of infection and transmission are 
not known, however, it is thought to gain entrance into 
the body by a wound infection, or possibly taken in orally. · 
Only sudden deaths are thought to occur and sick cattle 
are not generally recognized. 

Post mortem lesions are similar to those of Cl. septi
cum with a wet, foul smelling lesion being present. 

Diagnosis is based on the history of sudden death, 
significant post mortem lesions and positive laboratory 
confirmation onfresh tissue. No treatment is recognized 
due to the sudden death aspect of the disease. 

Clostridium novyi bacterins are available in 
combination with other clostridial bacterins and are gen
erally thought to offer greater and more solid protection 
with two injections given four to six weeks apart. 
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Clostridium Sor.dellii 
Cl. sordellii is a sudden death disease of primarily feedlot 
cattle, infrequently seen in cows. The route of transmis
sion is unknown, but thought to be by mouth. No 
symptoms are observed as only dead animals are found. 

The post mortem findings are somewhat specific. as 
they tend to be found in the areas of brisket and throat. 
consisting of massive black hemorrhage and smelly 
muscle necrosis with no gas formation. No treatment is of 
value as sick animals are not observed. 

The diagnosis is based on the history of sudden 
death, with the typical post portem lesions of the brisket 
and throat and by laboratory confirmation. Clostridium 
sordellii bacterins are available. 

Tetanus 
Tetanus in cattle is caused by Cl. tetani. Although 

cattle are less susceptible to tetanus than most other ani
mals, it can occur. The organism lives in the intestines of 
many animals and is found widespread in soil. The 
organism is introduced into wounds created by punc
tures or lacerations caused ·either by accident or follow
ing "dirty surgery." 

The organism does not actively invade tissues creat
ing a larger more noticeable wound, but remains in the 
small area where introduced and produces powerful 
toxins or poisons which primarily attack nerve tissue 
affecting both the spinal cord and brain. 

The symptoms observed are those of muscle spasms, 
sometimes .violent, brought about by sudden sounds or 
touch. The spasms make normal locomation difficult and 
animals are often seen incoordinated in early cases. Also, 
in early stages, the ears are erect, the tail stiff and elevated 
and the third eyelid located in the corner of the eye is seen 
to protrude partially across the eye. 

In general, about 60% of affected untreated cattle 
die. No lesions are found at post mortem, and only occa
sionally can the original offending wound be found . 
Diagnosis therefore, is based on typical clinical signs and 
perhaps the history of a recent wound. 

Treatment consists of tranquilization of the animal 
and antibiotics, preferably penicillin to stop the 
organisms from producing further toxin. Tetanus anti
toxin may be used in large doses but some question its 
effectiveness in treatment. Supportive treatment to pre
vent dehydration and starvation may need to be given for 
1-4 weeks. 

Prevention is best accomplished by making sure lots 
and pasture areas are free from objects which might cause 
puncture wounds and by accomplishing surgical proce
dures as cleanly as possible. In areas of high risk, tetanus 
antitoxin can be given at the time of surgical procedures. 

Clostridium Hemolyticum 
Cl. hemolyticum causes an infection commonly 

called red water disease. The disease has somewhat 
limited geographic locations, occuring mostly in Mon
tana and along the coast of Texas, being found primarily 
in marshy lowlands. The organism taken in orally, is 
frequently associated with liver fluke infection. Liver 

tissue damage caused by the flukes allows the bacteria to 
proliferate, grow and produce powerful toxins which 
destroy red blood cells. spilling the released red hemo
globin into the urine, hence the name red water disease. 

Symptoms seen are those of depression. anemia. 
bloody diarrhea, red stained urine. high temperature. 
collapse and death in 1-3 days. Post mortem lesions are 
those of an extremely pale animal. red stained urine in the 
bladder, thin watery blood and usually a large necrotic 
area in the liver. 

Treatment is usually of no avail unless begun early. 
Large doses of penicillin may help. A bacterin is avail
able for use in areas where the disease appears. but must 
be given every six months. In heavily infected areas more 
frequent vaccination may be necessary. 

Enterotoxemia 
This disease condition is caused by Cl. perfringens. 

This organism is found throughout the world in the lower 
intestinal tract of man and animals. The disease entity 
seen most frequently in the cow-calf operation is hemor
rhagic enterotoxemia, caused by Cl. per.fringens type C. 

There does seem to be somewhat of a geographical 
limitation to the condition, as it is seen most frequently in 
the mountain states and the western part of Kansas. 
Nebraska, South and North Dakota. It is. however. seen 
sporadically in the remainder of the great plains area. 

As Cl. perfringens is a normal inhabitant of almost 
all mammals, a specific set of circumstances must exist in 
order for the disease to present itself to the animal. (a) The 
type C strain of the bacteria must be present in the intesti
nal tract. (b) The bacteria must have an abundance of 
nutrients, especially carbohydrates for the bacteria to 
attack, as for instance, would be present in milk and ( c) 
there must be at least a partial slow down or stoppage of 
intestinal tract movement brought about by ingesting a 
particularly large amount of feed allowing the toxins to 
accumulate and be absorbed in the gut. 

These conditions could be met in the case of a young 
vigorous week old calf, who after exercise develops a real 
hunger and drinks more than its normal amount of milk 
from a good milking dam, overloads its digestive tract 
and the right conditions exist. 

The disease is usually seen then in calves one week of 
age or less. Although riders may find only dead calves. 
more often the symptoms observed are those of acute 
abdominal pain as evidenced by kicking at the stomach 
and straining. Later the calves go down, frequently go 
into "paddling" type convulsions and die. usually within 
12 hours after symptoms are noted. Infrequently a bloody 
diarrhea may develop prior to death. 

At post mortem one finds spectacular lesions of an 
extremely reddened section of small intestine, several 
inches to several feet in length which can be easily seen as 
soon as the abdominal wall is opened. A blood-tinged 
thick fluid is found when the gut is opened. Hemorrhages 
may be found on the heart and thymus as well. 

Diagnosis is based on the typical clinical symptoms 
and the spectacular lesion at post mortem. A definitive 
diagnosis can be made in the laboratory with gut content. 
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however. it must be collected and frozen or delivered to 
the laboratory wit_hin six hours of death. 

There is no treatment of value as the animals almost 
always die following the appearance of symptoms. The 
disease can be prevented by giving the calf an injection of 
Clostridium perfringens Type C Antitoxin (antiserum) as 
soon as possible after birth. One preventive injection 
seems to protect almost all of the calves through the 
dangerous early period of life. A more efficient 
method of protection however. if there is a history of a 
problem with the disease on the premises. is to vaccinate 
the cows with Clostriium perfringens Type C T oxoid. 
Two doses are given during pregnancy and a yearly 
booster thereafter. This allows the cow to produce her 
own antitoxin in the colostrum and therefore protects the 
calf after nursing. 

Sporadic outbreaks of type D enterotoxemia do oc
cur. but infrequently. usually occurring in calves after 
weaning and while on dry feed. 

Calves dying of type D do not show the spectacular 
bloody intestinal lesions at post mortem but have hemor
rhages on the heart and thymus. A laboratory confirma
tion is necessary to absolutely diagnose type D. 

Types C & D enterotexemia, of course. do occur in 
feedlot cattle, but rarely in mature stock cows. 

Botulism 
Botulism, caused by C/. botulinum occurs only 

rarely in the United States and has only been reported in 
Texas. The organism is found as a contaminant in feeds 
usually present in a decomposing animal, such as a rabbit 
or rat, which as it grows in the small animal produces a 
powerful toxin which leaks out into the surrounding feed
stuff and cattle ingest the contaminated feed. The 
symptoms are those of a progressive paralysis ending in 
death. 

No significant lesions are present at post mortem. No 
treatment is of value. Since the disease is so sporadic and 
rare no preventive bacterins are available for cattle. Dia
gnosis must be based on presumptive evidence and defini
tive diagnosis is almost impossible. 

Clostridium Biological Products 
The following biological products (bacterins, anti

toxins and toxoids) for immunizing cattle against clostri
dial diseases have been licensed by USDA for production 
in the United States. Some of the less widely used pro
ducts may not be available in all areas. 

Consult your local veterinarian for his recom
mendations for your particular herd health program. 

Bacterins 

I. Clostridium chauvoei 
· *Pasteurella hemolytica-multocida 

2. Clostridium chauvoei 
*Pasteurella multocida 

3. Clostridium chauvoei 
Clostridium septicum 

4. Clostrium chauvoei 
Clostridium septicum 

* Pasteurella hem ol ytica-m ultocida 
5. Clostridium chauvoei 

Clostricium septicum 
*Pasteurella multocida 

6. Clostridium haemolyticum 

•causes secondary bacterial pneumonia. 

by: 

Antitoxins 
I. Clostridium perfringens type D 
2. Clostridium perfringens type C 
3. Clostridium perfringens type C & D 

Bacterin-Toxoids 
I. Clostridium chauvoei 

Clostridium septicum 
Clostridium novyi 

2. Clostridium chauvoei 
Clostridium novyi 
Clostridium soredellii 

3. Clostridium chauvoei 
Clostridium septicum 
Clostridium novyi 
Clostridium perfringens C & D 

4. Clostridium novyi 
5. Clostridium novyi 

Clostridium sordellii 
6. Clostridi um novyi 

Clostridium perfringens types C & D 
7. Clostridium perfringens type C 
8. Clostridium perfringens type D 
9. Clostridium perfringens types C & D 

Common terminology of disease conditions caused 

Clostridium chauvoei-blackleg 
Clostridium chauvoei-malignant edema 
Clostridium novyi-black disease 
Clostridium sordellii-big head 
Clostridium perfringens C & D-enterotoxemia or 

overeating. 

Summary 
The clostridial diseases as a group present a unique 

problem in control and diagnosis. The cow-calf operator 
should work closely with his local veterinarian in eval
uating the prevalence of these agents in his area. As was 
noted in the discussion, prompt post mortem 
examinations and tissue collection for laboratory testing 
are essential for an accurate diagnosis. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of 
Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity I Affirmative Action Employer 
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Chemical and Drug Residues 
Steven S. Nicholson, D. V.M .• Extension Veterinarian. Louisiana State University 

Reasons For Concern 
Unacceptable levels of drug or chemical residues 

detected in edible tissues collected at slaughter may result 
in traceback, quarantine. and possible destruction of the 
contaminated herd. This can mean economic loss and 
embarrassment for the individual cattleman. When a 
residue problem becomes widespread, it is certainly bad 
publicity for the industry and may cause regulatory offi
cials to withdraw useful drugs and chemicals from the 
market. 

This article is designed to assist cattle owners in 
recognizing and preventing potential residue problems. 

Drug Labels and Withholding Periods 
Drugs licensed and distributed for prevention and 

treatment of diseases and parasites, for increasing weight 
gains, for estrus synchronization and other uses in beef 
cattle ordinarily have adequate label instructions. These 
include the period of time that must pass after the last 
dose is given until slaughter of the animal. This period of 
time is known as the withholding period and is usually 
stated in hours or days . The withholding period follow
ing correct use of the drug allows time for elimination of 
unwanted residues from the animal before slaughter. 

Traces of some drugs and chemicals may be allowed 
in certain tissues. This is known as the tolerance level. 
Tolerance levels and residues are usually discussed in 
terms of one part of drug or chemical to one million or 
one billion parts of tissue. For some chemicals no detect
able amount is allowed. 

Insist on adequate label instructions from suppliers 
of medicated feeds and supplements. Know what you are 
feeding. Have a clear understanding of the proper use and 
withholding times for drugs dispensed by veterinarians. 

. Withholding times often differ considerably for 
injectable and oral formulations of the same basic drug. 
The safest procedure is to always review the label before 
each use. Examples or lis~ of drugs and chemical pro
duct withholding periods are not presented here because 
drug and chemical companies sometimes must alter label 
information on some products. Read the label. Products 
purchased months or years ago and stored on the farm or 
ranch may no longer be allowed for use in or on food 
animals. 

A 5 day pre-slaughter withdrawal time means 5 full 
days as shown in the illustration below. 

Pri. Sat. Sun. Mon. Tues. Wed. 

~~[5j~~~ 
The Drug Residue Problem 

Cow-calf operators generally have had fewer 
problems with drug residues than other segments of food 
animal production. Attempting to salvage sick animals by 
treatment and prompt slaughter requires an accurate 
diagnosis and careful selection of drugs. Needle marks, · 
signs of inflammation at injection sites and evidence of a 
recent disease process may prompt meat inspectors to re
tain the carcass subject to laboratory analysis for drug 
residues. Approved drugs given in amounts or frequency 
exceeding label instructions may cause residues to persist 
beyond the indicated withholding period. 

Providing the same drug simultaneously by 
injection, feed or water routes may not be necessary and 
may pose a residue problem. Homemade drug mixtures 
or drugs not intended for use in cattle should not be 
used. Changes in market or financial conditions, feed 
prices, loss of pasture forages or other reasons may force 
sale of treated cattle prior to expiration of certain drug 
withholding periods. These animals should not be 
slaughtered until the withholding period has expired. 

The Chemical Residue Problem 
Prevention of chemical residues above legal toler

ance levels in the edible tissues of meat animals is more 
difficult than prevention of drug residues. Like man. 
cattle may be exposed to a large number of agricultural 
and industrial chemicals. 

Use of pesticide chemicals is more carefully regulated 
now than in the past. Use of these products contrary to 
label instructions could lead to a fine and/ or jail sentence. 
Pesticide formulations designated as restricted-use pro
ducts by the Federal Environmental Protection Agency 
will require applicator certification. At the time this 
publication was being prepared it was not known whether 
any pesticides for use on beef cattle would be classified in 
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the restricted-use category. 
Removal of many of the persistent chlorinated 

hydrocarbon pesticides (DDT, heptachlor, endrin, chlor
dane, etc.) from general agricultural use has reduced the 
residue potential from those products. Products in the 
organophosphate class (methyl parathion, haloxon, fam
fur, guthion, etc.) are replacing the chlorinated hydro
carbons in agricultural use. 

Some organophosphates approved for use on cattle 
have pre-slaughter withholding dates as long as 45 days. 
Repeated or simultaneous exposure to chemicals or drugs 
in this class may cause acute illness. Also, Brahman cattle 
may be more sensitive to some of these chemicals. Please 
read the label. 

In any case, when using chemicals on or around live
stock, all label instructions, precautions and withholding 
periods must be understood and carefully followed to pre
vent poisonings and residue problems. 

Situations Which May Lead To Chemical Residues 
Residues in cattle within a herd may not reflect the 

use of chemicals on that farm or ranch alone. Neighbor
ing agricultural enterprises, nearby industrial chemical 
plants, petrochemical operations and waste disposal sites 
are examples of potential residue sources. Careful use and 
control of chemicals by everyone is essential. 

Purchased feeds or hay can be a source of wide
spread- herd contamination, but fortunately this is an 
infrequent occurrence. 

Proper storage prevents contamination and careless 
errors. 

Marketing cattle for slaughter after proper treat
ment with a pesticide but before expiration of the with
holding period is a potential management error. 

Use of garden or ornamental pesticides on animals 
because they contain the same basic chemical as ·an 
animal formulation is a distinct risk. 

Errors in mixing a cattle pesticide or deli berate over
dosing for "added strength" obviously may increase the 
amount of the chemical absorbed by the animal. Care 
must be taken to avoid contamination of water supplies 
during the mixing and cleaning-up process. Chemicals 
spilled on the ground may be consumed by cattle. 

Herbicides have seldom been reported as a cause of 
residues in food animals. A note of caution, however, 
about using monosodium methane-arsonic acid 
(MSMA). No approved label indications exist for use of 
this organic arsenical on pasture lands or hay meadows. 
Cattle have been fatally poisoned after grazing forages 
sprayed at rates as low as 3 to 6 lbs. per acre of the 
technical material. Hay made from treated forages may 
be contaminated with enough arsenic to produce liver and 
kidney residues above legal tolerances even if clinical ill
ness does not occur. · 

Grass cut and baled along highways and from aerial 
applicator landing fields should not be used for livestock 
feed. 

Another source of toxic and residue producing 
chemicals is treated seed grain fed to livestock. Empty 
seed bags reused to store animal feeds is another known 
hazard. 
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Cotton gin trash, cotton llelds and otner row crop or 
garden sites should be considered potential sources of 
her~ contamination. 

Cattle, particularly calves, may chew, drink or eat 
lubricants, paints, pesticides, fertilizers or other 
chemicals which they find. Farm equipment and the farm 
shop should be fenced away from livestock. 

Lead poisoning in calves has been observed when 
t1sed crankcase oil was applied to the skin. Surviving 
mimals probably had high lead residues in bones and 
)ther tissues for weeks. Don't use crankcase oil for back
·ubbers. 

Report any unusual response of animals to chemical 
>r drug application. The same is true for crops and 

pastures. M1s1aoe1ea or contaminated products need to 
be detected and recalled by distributors as soon as 
possible. Other farms and ranchers may need to be 
warned. Take advantage of educational programs con
cerning safe use of pesticides and drugs offered by the uni
versity extension service. Don't hestitate to obtain profes
sional assistance and advice from the county agent and 
local veterinatian. 

What To Do If A Residue Problem Is Found In Your 
Cattle 

In the unlikely event that you are ever notified by 
regulatory officials concerning residues detected in cattle 
from your operation it may only be a warning that the 
amounts found were near tolerance levels. On the other 
hand, the problem may be more serious and result in 
immediate quarantine with sales limited to animals sent 
to slaughter under permit, the disposition of the carcasses 
subject to laboratory report. 

Even if the reason for the residue problem is known 
or suspected, contact university extension pesticide
chemical safety specialists for advice and assistance. 

Often these people will have had experience in deal
ing with residue problems as a team effort involving live
stock owners, regulatory agencies, laboratories, experi
ment station personnel and veterinarians. 

;sued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation 
1ith the U.S. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative 
xtension Service, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 24061. 

he Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal 
1d nondiscriminatory basis. 

An Equal Opportunity/Affirmative Action Employer 
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INTERNAL PARASITES OF CATTLE 
Ralph F. Hall, D. V.M.; Robert G. Scholtens. D. V.M.; College of Veterinary Medicine. University of Tennessee 

The internal parasites of cattle in Southern United 
States fall into several distinct groups: the roundworms or 
nematodes, the one-celled protozoa, the flukes. and the 
cestodes or tapeworm. Some members ofthese groups 
cause considerable disease. These include the gastroin
testinal roundworms, the coccidia, liver flukes and the 
lungworms. These vary in their life cycle, means of spread 
from animal to animal and method of control and treat
ment and each will be discussed separately in this fact 
sheet. 

Roundworm (Nematodes) 

Twelve different :roundworms can be found with 
regularity in Southern cattle of various ages. Several 
more species are seen occasionally. Of these kinds of 
worms, the medium (or brown) stomach worm (Oster
tagia ostertagi), the stomach hairworm or lesser stomach 
worm ( Trichostrongylus axe1), large stomach wor~ 
( Haemonchus place1) and cooperids ( Cooperia) are the 
most common and most likely to be causing disease 
among Southern cattle. 

A recent Georgia survey of apparently normal cattle 
(beef and dairy cows, yearlings and replacement heifers 
and calves) showed a high level of parasite infestation: 
83.9% of fecal examinations were positive and 100% of 
animals examined at slaughter had one or more types of 
worms in the gut. It is quite likely that this pattern will be 
seen in every part of the Southern region of the United 
States. 

Are Roundworms a Problem in a Particular Herd of 
Cattle? 

While all Southern cattle can be expected to have 
some roundworms in their gastrointestinal tract, it should 
not be assumed that all Southern cattle are suffering from 
parasite-caused disease. The most accurate and least 
practical method to diagnose parasitic disease is to relate 
the clinical signs of disease with a postmortem examina
tion on one or more afflicted animals from a herd and 
look for the presence of roundworms and the signs of in
jury caused by the worms in the gut. 
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Veterinarians and animal scientists, by identifying 
the eggs of various roundworms with the aid of a micro
scope, can learn something about the number and kind of 
intestinal parasites present in cattle. Various physical 
signs such as diarrhea, constipatiOn, anemia, loss of 
weight, rough coat, edema and loss of appetite are some 
indications that cattle may be parasitized. 

Experience in many herds will indicate that worms 
are a burden even though a postmortem is not feasible 
and worm egg counts are slight. "Diagnostic drenching" is 
a useful tool in these herds. A safe, broad spectrum de
wormer will usually bring an end to signs of parasitic dis
ease and improve the condition of the animals. 

How Dlft'erent Roundworms Affect Cattle 

The roundworms that cause serious economic loss to 
Southern cattle producers can be roughly divided into the 
blood suckers and those that cause inflammation and 
damage to the gut lining. The large stomach worm 
(Haemonchus) and brown (medium) stomach worm 
(Ostertagia) bury themselves in the wall of the aboma
sum or true stomach and feed upon blood, producing 
effects upon the host cow or calf by loss of red blood cells 
and albumin. In addition, the brown stomach worm. 
probably the single most devastating parasite for South
ern cattle, causes serious disruption of the digestion by 
drastically reducing stomach acidity and inducing a 
severe diarrhea. 

Among the parasites which cause damage to the sur
face of the-gut, the small stomach worm ( Trichostrongy
lus) and the cooperids ( Cooperia) are the most common. 
These parasites usually produce an irritation to the lining 
of the abomasun and small intestine. 

Stomach worm infections in the south are usually the 
result of both blood suckers and those that cause gut irri
tation being present in the calf or cow. The most likely 
signs seen in these animals with mixed infections are loss 
of appetite, mushy to fluid feces, loss of weight or slowed 
rate of gain. Anemia (deficiency of red blood cells) may or 
may not be observed. Although "bottle jaw", an accumu
lation of fluids under the skin of the lower jaw may be seen 
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in severely parasitized cattle, and is considered a sign di
agnostic of heavy internal parasitism, it should not be ex
pected in every case. 

How Cattle Get Roundworms 

The mature, female worms, living in the gut of a cow 
or calf, produce large numbers of eggs which pass out of 
the animals with the manure. In the fecal pad moisture 
and warmth cause the eggs to hatch and develop into 
larvae. These larvae will emerge out of the fecal pad and 
will migrate when there is proper moisture. The infective 
or 3rd stage larvae will migrate into grass. If the calf or 
cow graze contaminated forage, the animal may acquire 
an active infection of roundworm parasites. Figure I 

Development and survival of the larvae outside of 
the cow or calf depends upon many factors including 
moisture, warmth, character of soil, type of vegetation. 
terrain type and degree of stocking. Once the larvae are 
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accidentally eaten by the cow or calf with the forage. the 
larvae may penetrate the abomasal glands, as in the 
brown stomach worm, or develop into mature parasites in 
the mucosa of the stomach or small intestine. as in the 
lesser stomach worm and cooperids. 

Prevention and Control 

Overstocking of pastures contributes greatly to in
ternal parasitism of cattle because it enhances the move
ment of parasites from animal to animal. Adult cattle and 
yearlings are the source of worm eggs which develop into 
larvae and infect young animals. Therefore. separation of 
cattle by age group as much as possible is helpful in con
trolling parasitism. Larvae require moisture for their 
development and migration; poorly drained pastures en
courage internal parasitism. Rotation of pastures so that 
they are free of cattle for 4-6 months can help greatly in 
controlling parasites in young· cattle. Since roundworm 



parasites have a free-living phase in soil and forage. rais
ing cattle in drylots will help to control parasitism. Fre
' Uent removal of manure and care that it does not con-

minate feed and water will also contribute to the control 
of parasites. 

Immunity and Resistance to Internal Parasites 

Age, diet, treatment programs, amount and types of 
larvae available and inherited resistance are all factors 
which contribute to immunity and resistance of cattle to 
internal parasites. Young cattle are more likely to be ser
iously affected by internal parasites than are cows and 
yearlings. Cattle develop natural immunity with age, in 
part due to infection of calves with small numbers of lar
vae which stimulate resistance. 

Diet is important since the intake of essential nutri
ents aids in resistance to parasitic infestations. The newly 
weaned calf is twice burdened in dealing with internal 
parasites: it loses the supply of mother's milk. rich in 
needed nutrients and ·immunity factors; and it begins to 
graze pasture, often oflow quality, which at the same time 
is likely to be heavily contaminated with larvae. Treat
ment at weaning with movement to clean pasture is 
probably the single most useful set of practices for con
trolling internal parasites in Southern cattle. 

Creep feeding, though not often economically 
feasible, will aid in the control of parasites. Any nutri
tional practice, such as higher quality pastures. which 

ntribute to intake of better quality nutrients. will aid 
greatly in helping young cattle achieve a satisfactory equi
librium with their parasites. 

Current intensive management practices which 
compel excessive numbers of cattle, especially cows and 
calves, to be pastured on limited acreage. contribute 
severely to the parasite side of the parasite-calf equili
brium. In such a management situation. regular thera
peutic medication is necessary to achieve reasonable 
growth in young animals. 

Treatment 

If the cattle producer and/ or veterinarian determine 
from clinical observation, fecal examination or other lab
oratory test that gastrointestinal parasitism is ca using dis
ease, several products are available to help control the in
fection. Two of the most desirable drugs from the stand
point of effectiveness against both immature and mature 
forms of the important parasites of cattle, cost and safety 
are thiabendazole and levamisole. Thiabendazole is more 
desirable for its safety to debilitated animals. Levamisole 
(Tramisol, Ripercol, Levasole) is given orally or is also 
available as an injectable compound to be given sub
cutaneously. It is potentially more toxic when given by 
this route and should be given strictly on the basis of 

tight. Alternating drugs is a useful technique to help re
ce the development of parasite resistance to the drugs. 

Coumaphos (Baymix), haloxon, Ruelene and 
phenothiazine are available for treatment of GI parasit
ism in cattle but are not as widely effective as thiabenda
zole and levamisole. 

Ostertagia Resistance 

The brown stomach worm passes its 4th larval stage 
encysted in the wall of the stomach (abomasum). In this 
phase the roundworm is much more resistant to all known 
anthelmintics. Worm medicine may remove the adult 
worms in the stomach proper, but in a few days the larvae 
develop into adults resulting in a situation similar to that 
prior to worming. It is important to remember that the ef
fects of this parasite on cattle-reduced stomach acidity. 
reduced pepsin production and albumin leakage into the 
gut-result mainly from the damage to the abomasal 
glands exposed by the departing larvae, and that these 
leave the glands when the number of adult worms in the 
abomasum are reduced. Treatment may therefore reduce 
the number of adults, stimulate migration and result in 
more disease. Since the larvae are not killed by currently 
available anthelmintics, 2 or 3 treatments at intervals of 
two weeks may be necessary to remove all parasites from 
the stomach. 

COCCI DIA 

Coccidiosis is a protozoan parasite of cattle which 
may cause anything from few signs of disease or serious 
blood, diarrhea, and death. The oocysts or infective units 
of the disease can be found in the droppings of a high per
centage of cattle in the South. At least 12 different species 
of coccidia have been identified in cattle in the U.S. Of 
these only three have been shown to cause serious disease 
in cattle and the rest apparently live in the gut without 
causing disease. 

Three species of coccidia, E. auburnensis. E. bovis 
and E. zuernii, are usually implicated in outbreaks of 
coccidiosis of cattle. Signs of the disease are diarrhea. 
usually bloody, ranging from a soft dropping with specks 
of blood to passages which are composed entirely of clot
ted blood and mucus. With the diarrhea the animal will 
strain because the large bowel is irritated. Anemia. weak
ness and gaunt appearance usually accompanies an acute 
case of the disease. Secondary disease such as pneumonia 
often occurs as a result of the coccidial infection. 

An outbreak of coccidiosis usually occurs in young 
cattle at the time of some stress such as cold weather and 
the change of rations from high levels of roughage to 
more concent{ates. 

The most serious effect of coccidiosis is probably the 
lessening of feedlot efficiency due to the unseen effects of 
the parasite on cattle. These losses are not recognized be
cause no visible signs of disease are noted. In subclinical 
disease the attack of the parasite on the lining of the gut 
causes injury which is not great enough to be seen exter
nally but results in reduced feed efficiency and rate of gain 

· in the growin~ or feedlot animal. 
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Prevention and Control 

Since a large portion of cattle are carriers of coccidia 
in their gut, calves are exposed to the infection early in 
life. Measures which lessen calves' contact with feces of 
older cattle are important in controlling coccidiosis. 
Regular removal of manure, and segregation of young 
cattle from yearlings and older animals will help. 





Treatment 

The sulfa drugs are effective in the treatment of 
coccidiosis. Those commonly used include sulfametha
zine, sulfaguanidine, and sulfaquinoxaline. Amprolium is 
a relati~ely new drug which has been used with good 
results m the treatment of the disease. Monensin. a 
growth promotant chemical, is also effective against 
coccidia. 

LUNG WORMS 

Southern cattle occasionally are infected with lung
worms due to the moderate temperatures and abundant 
moisture prevailing in most of the region. 

Signs of Lungworm Disease 

This parasite lives in the air passages of the lung caus
ing irritation, mucus production and leading to second
ary bacterial infection. Clinical cases occur most fre
quently in young calves. The most common sign is rapid. 
shallow breathing. Infected animals. usually have a loose 
cough which is made more severe by exercise. Animals 
with heavy infections tend to lose condition and may 
stand with head extended, mouth open with saliva drool
ing from mouth. 

Diagnosis 

The most positive diagnosis is by means of postmor
tem examination. This procedure will expose the lung
worms in the trachea and bronchi of the animal's lungs. 
The standard fecal flotation process for gastrointestinal 
parasites will not show the lungworm since the eggs 
usually hatch into larvae in the gut. The larvae in a fecal 
sample can easily be recovered and identified by the use of 
the Baermann technique. In many cases diagnosis is made 
on the basis of clinical signs; treatment with an appropri
ate anthelmintic will relieve the signs of a moderate infec
tion and confirm the diagnosis. 

Treatment 

The most acceptable treatment in the U.S. for lung
worms is levamisole (Ripercol, Tramisol, Levasole). This 
drug is given either orally or subcutaneously. Animals 
treated with this drug should not be slaughtered for seven 
days and it should not be used on dairy animals of 
breeding age. 

Control 

Since this parasite does not persist on the leaves of 
grass or on the soil for long periods of time, a two-month 
interruption of grazing is enough to free a field of the 
parasite. Treatment of infected cattle before going to a 
clean pasture will reduce the numbers of larvae shed by 
these animals and aid in keeping calves free of the infec
tion. Separation of calves from mature and yearling cattle 
and the careful pasturing of weanling calves will aid in 
protecting them from heavy exposures. 
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LIVER FLUKES 

Disease due to liver fluke occurs in certain regions of 
the South. It is rarely fatal but can cause serious losses due 
to damage to the liver and bile duct. 

Life Cycle of the Fluke 

Fluke eggs pass out of the cow with feces. In moist 
areas these eggs hatch into an intermediate stage which re
quires snails for further development. After 1-2 months in 
a snail, another phase in the life cycle leaves the snail and 
encysts upon water vegetation. After being eaten with 
vegetation the young flukes penetrate the gut wall, mi
grate in the gut cavity and finally penetrate the liver. In 
the liver the fluke causes serious tissue damage and 
reaches maturity in the bile duct where it releases eggs 
which pass out of the cow's body with feces to start the 
cycle again. 

Signs of Fluke Infection 

The liver fluke affects cattle by the damage which it 
does to the liver. This organ has large reserves of tissue 
and tolerates even large numbers of flukes, often without 
showing obvious clinical signs. Among the signs com
monly seen due to liver fluke, anemia, unthriftiness. 
"bottle jaw" and reduced milk flow are the most common. 

Diagnosis 

Eggs of the liver fluke cannot be detected in a 
standard fecal flotation. Sedimentation can be used if 
flukes are suspected since the eggs are heavy and will sink 
to the bottom of the tube for isolation and microscopic 
examination. Production of eggs does not take place until 
after the liver migration and serious tissue injury has oc
curred, so diagnosis in this manner is not helpful to the in
fected animal but is useful in identifying infected 
premises. 

A history of liver fluke disease in a herd which is 
pastured in moist areas with heavy snail populations is 
enough evidence for a presumptive diagnosis of liver fluke 
disease. 

Treatment 

Hexachloroethane is the drug of choice for remov
ing the mature flukes from the bile ducts. Unfortunately, 
this drug is somewhat toxic to the liver and the animal 
with serious liver damage due to the disease may be killed 
as a result of being dosed with any drug capable of re
moving the parasite. 

Control 

Since the disease requires an aquatic snail as an inter
mediate host, it can best be prevented by eliminating ex
posure of cattle to the snail. This can be done by drainage 
to remove water necessary for the snail's environment and 
fencing cattle away from areas where the snail lives. 
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Every cattle producer needs to give various drugs 
and vaccines to his animals on a regular basis. This fact 
sheet provides information about the care of drugs and 
vaccines, the instruments required to administer these 
materials and techniques for getting the medication into 
cattle. 

A veterinarian is the producer's best source of 
information about the type of drug needed and method of 
administration. Most veterinarians doing large animal 
practice dispense drugs and vaccines of known effective
ness for their clients to administer. Vaccines will have 
been refrigerated properly and not allowed to become 
outdated. When preparing to treat his animals, the pro
ducer should ask himself if he would like to be injected by 
his physician with a dirty syringe or a dull needle. His 
animals deserve the same protection from infection and 
pain that he expects. 

Clostridial organisms, the cause of blackleg and 
many other cattle diseases, are everywhere in the farm en
vironment and can easily contaminate equipment for 
treating animals, such as syringes and needles. Blood
borne infections, such as anaplasmosis, are commonly 
spread by contaminated needles , knives and dosing 
instruments in the hands of careless producers and veteri
narians. Many other organisms, such as staphylococci, 
streptococci and coliform types, commonly infect cattle 
because of unsanitary equipment. 

Syringes and needles in manufacturers' packages can 
be considered free of disease causing organisms; all other 
should be sterilized before use by boiling for 15 minutes or 
immersion for 30 minutes in a sterilizing solution such as 
chlorhexidine (nolvasan) ·quaternary ammonium com
pounds or similar products recommended by a 
veterinarian. 

Larger instruments such as balling guns, dose 
syringes, rubber and plastic instruments which, because 
of size and composition, cannot be boiled need to be 
cleaned with detergent and water after use and then im
mersed in one of the previously mentioned 1>actericidal 
solutions. Because of its activity in the presence of organic 
matter, chlorhexidine (N olvasan) is considered one of the 
best for this purpose. 

Modified live virus vaccines (MLV) are extremely 
sensitive to chemicals used for sterilization of instru-
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ments. Only instruments sterilized by boiling and dried 
before use should be used to administer these vaccines. 

Instruments 
Hypodermic syringe, (Figure l, 2) usually called 

syringe or "gun," is used to inject material through the· 
skin and into various parts of the body. The most desir
able syringes are those made of synthetic materials such as 
polyethylene. These are designed to be used once and then 
discarded. If reused, these should be thoroughly washed 
and boiled or disinfected with a solution before use. 

When large numbers of animals are to be given a 
common vaccine or other small volume substance, a 
metal syringe (Figure 2) with pistol grip and dose meter
ing apparatus can be used. This instrument is made of 
steel with a glass barrel and steel or rubber plunger. 
Rubber gaskets seal the ends of this device. In order to 
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FIGURE 1. GLASS OR PLASTIC SYRINGE AND NEEDLE 

116 1111m111& 

FIGURE 2. SYRINGE FOR INTRAMUSCULAR AND 
SUBCUTANEOUS INJECTION 



FIGURE 3. BALLING GUN 

assure sanitary conditions this instrument must be totally 
dissembled after each use, all components thoroughly 
scrubbed and the parts disinfected, either by boiling or 
immersion in a disinfectant solution. Replacement parts 
are available so broken or damaged components can be 
readily replaced. 

Needles are usually of steel or aluminum of various 
diameters (gauge) and lengths to suit various sizes of 
animals and the type of material being injected. 

Needle diameters (gauge) range from I 0-26 ga., the 
diameter becoming smaller as the number becomes 
larger. Some manufacturers color code their needles to 
make location of the proper size· easier. 

Disposable needles (Figure I) of high quality are 
cheap and readily available; they should be used once and 
discarded with the disposable syringe. Stainless steel 
needles are available but should be sterilized after each 
use in the same manner as steel syringes. After repeated 
use, these will become blunt and burred; the use of a whet 
stone can restore their sharpness. 

Balling gun (Figure 3) is a tubular device with 
plunger for introducing pills or boluses into the mouth 
and pharynx of cattle. Usually made of aluminum it may 
have a mouth of soft plastic to lessen the chance of injury 
to the soft palate of the animal. The balling gun should be 
used with a good deal of caution since the soft tissues of 
the mouth and pharynx can be easily penetrated with this 
instrument. 

Dose syringe (Figure 4) is an instrument somewhat 
like the balling gun but designed to hold measured 
amounts of liquids and suspensions for inserting into the 
pharynx of cattle. Here, again, extreme caution must be 
used to avoid damage to soft tissues. Liquid also can be 
drawn into the lungs if improperly administered. 

Other instruments: Veterinarians use many other 
pieces of equipment such as the stomach tube and pump, 
gravity intravenous outfit and intrauterine infusion 
device to give medicine to cattle. The producer needing to 
use these or other instruments for the medication of his 
animals ought to seek the instruction of his veterinarian 
or qualified animal health technician to learn how to use· 
them efficiently and without harm to the animal. 

Care of Vaccines and Biologics 

Most vaccines and biologics in use for the preven
tion of disease in cattle today require refrigeration to pro
tect their ability to immunize cattle properly; ML V vac
cines are sensitive to heat and sunlight as well as chemi
cals such as alcohol. Mixing an ML V vaccine with a killed 
vaccine such as blackleg is likely to reduce the effective
ness of the MLV vaccine. The following guidelines will 
help the user get the most value from biologics he uses: 
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FIGURE 4. DOSE SYRINGE 

1. READ DIRECTIONS ON THE PACKAGE INSERT 

2. Buy from a reputable dealer. 

3. Buy only from supplier who keeps materials 
under adequate refrigeration. 

4. Be cautious about special .. deals": the material 
may be short dated or have been stored improp
erly. 

5. Store vaccines and biologics as indicated by the 
package insert. 

Restraint 

In order to give medicine to cattle effectively without 
injury to either the animals or the person giving medicine 
it is necessary that they be confined in some way. This 
restraint may take the form of a narrow chute into which a 
number of animals may be crowded, preventing their 
~e or injury to the person giving medicine. A single 
animal can often be crowded behind a gate in order to be 
given an injection. If work about the head and mouth is 
required, the animal ought to be restrained in a head gate 
or cattle chute with head catcher. 

Routes of Administration of Medicine to Cattle 

A. Intramuscular (IM) (Figure 5) 

Many antibiotics and some vacci'nes and serums are 
given by the IM route. Because of the vigorous blood 
supply to muscle tissue, substances injected into it are 
picked up by the blood and spread to all tissues of the 
body very rapidly. 

A needle, 1-1 1I2" in length and 16 ga. in diameter, is 
best for making IM injections. The heavy muscle just 
below the pin bone (Figure 6) on the hind leg is the best 
location for IM injection. The heavily muscled neck 
region is also good. Somewhat less desirable is the flat 
region between pin bone and hook bone (Figure 6): cir
culation is less vigorous and if an abscess forms, it is diffi
cult to drain. 

SUBCUTANEOUS SPACE 

FIGURE 5. INTRAMUSCULAR INJECTION 



SUBCUTANEOUS 
INJECTION 

FIGURE 8. INTRAPERINTONEAL INJECTION 

No more than 20cc. of medicine should be given at 
one injection site. If larger amounts are needed, the needle 
should be withdrawn and additional medicine given in the 
opposite muscle. 

8. Subcutaneous (Sub-Q) (figure 7) 

Most vaccines and a few antibiotics are given by the 
sub Q route because absorption is slower from su0cut
aneous tissues. It is not necessary that these substances be 
picked up by the blood as rapidly as those given by the IM 
route; it may be desirable that they be absorbed more 
slowly. 

A needle, 3/4-1 "in length and 16 ga. in diameter, is 
best for this procedure. When attached to the syringe 
loaded with the desired medicine, the unit is thrust 
through the skin and the material injected just beneath the 
skin in the .loose tissue there. If the animal is quiet and 
well-restrained, the operator of the syringe may grasp the 
skin with the thumb and forefinger to create a space 
beneath the skin to deposit the medicine. Use of a short 
needle can effectively prevent the material from being 
injected into the muscle. 

C. Intraperitoneal (IP) (Figure 8) 

Occasionally medicines are put into the peritoneal 
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SUBCUTANEOUS SPACE 

FIGURE 7. SUBCUTANEOUS INJECTION 

SITE OF INTRAPERITONEAL INJECTION 

FIGURE 9. 

cavity. Large volumes of fluids can be given by this route 
and absorption is almost as rapid as by the intravenous 
route. A sharp 2 -3" needle, 14- 16ga. in diameter, is best 
for this procedure. On the right side of the animal the 
operator should locate the triangular region bounded by 
last rib, lumbar processes and hip bone (Figure 9) ~nd 
direct the needle in the center of this triangle straight 
toward the middle of the animal at a 45° angle. A sharp 
thrust of the hand and wrist should drive the needle 
through skin, muscle and peritoneum with one motion. 
The operator will want to move the needle sli~htly .to be 
sure it is not embedded in fat or other abdominal tissue. 
The syringe or other devide for delivering the medication 
is then attached to the hub of the needle and the medicine 
forced into the cavity. Large volumes of fluid can be given 
by gravity using an intravenous tubing outfit. IP fluids 
should be warm. 

Irritating substances such as the sodium solutions of 
sulfa drugs and Terramycin should not be given by the IP 
route because of the inflammation they produce in the 
peritoneal cavity. 

D. Intraruminal 

Liquid medicine is routinely put into the rumen 
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through the mouth by a stomach tube or long-necked 
bottle . The Frick speculum. a hollow cylinder of metal or 
plastic a bout 2 feet long, is placed in the mouth and the 
stomach tube passed through it. The Frick speculum pro
tects the stomach tube from chewing and directs it into the 
pharynx and esophagus . Once in place, a stomach pump 
or drench gun is attached and the liquid administered. 

The long-necked bottle should be used with caution 
since it may be broken by chewing and cause injury to the 
mouth . The liquid should not be forced, but allowed to be 
swallowed so that it does not go into the lungs. 

E. Intravenous (IV) (Figure 11) 

An IV injection requires considerably more skill than 
any of the preceding procedures. The operator should 
receive instruction from his veterinarian or other skilled 
person before attempting it. The animal must be re
strained in a headgate with the head turned to one side 
with a halter or nose lead. After locating the jugular vein 
(Figure 11) the skin over the vein is disinfected using 
alcohol or "tamed" iodine. One hand compresses the vein 
near the point of the shoulder while the other hand thrusts 
a 3", 16 - 18 ga. needle sharply into the vein. As soon as 
blood flows freely from the needle, its full length is 
threaded up the vein toward the head. A syringe can be 
attached, and medicine introduced into the blood stream 
or blood withdrawn as needed. 

An alternative method is to attach needle to syringe 
prior to insertion into the vein. After putting the needle 
into the vein, pulling back on the syringe plunger will 
draw blood into the syringe showing that the needle is 
properly positioned. It is very important to be sure the 
needle is within the vein and not in loose tissue around the 
vein since many substances given IV are very irritating. If 
injected into the subcutaneous tissue around the vein, 
these materials which irritate will" cause much inflamma
tior in the area. 

Medication by mouth 

Jn Feed 

Occasionally some drugs and antibiotics can be 
administered to cattle by mixing with feed or water. More 
often than not this method is not feasible because l) the 
medicine is not palatable, 2) the animal is too sick to eat or 
drink, 3) a higher level of drug is needed than can be con
veniently mixed in feed or water. In these instances it is 
necessary to dose the animal by pill, bolus or liquid 
drench. 

Pill or bolus 

Many drugs are marketed in the form of an oblong 
bolus which can be given by means of a balling gun, 
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FIGURE 11. 

(Figure 3) an instrument having an open-ended cylinder 
with plunger for ejecting the bolus into the l'haryn~ or 
gullet of the cow, calf or steer. Likewise, gelatin capsules 
are available which can be filled with powders or liquids 
and given in the same manner as boluses. 

The operator stands at the head of the animal facing 
the same direction as the animal which is restrained in 
chute or headgate. First and second fingers are inserted 
into the mouth at the point where upper and lower lips 
meet. There are no teeth at this point and pressure on the 
upper jaw will cause the animal to open its mouth. The 
balling gun is then inserted into the back of the mouth 
passing over the prominent ridge at back of the tongue 
where some resistance may be felt. Gentle pressure 
usually causes the balling gun to pass over the ridge and 
into the pharynx where the bolus or capsule should be 
expelled from the balling gun. A small piece of paper 
towel or facial tissue wrapped around the bolus will help 
retain it in the balling gun until ready to be ejected, and 
also will stimulate swallowing when it is placed in the 
pharynx. Boluses may also be lubricated with mineral oil 
or cooking oil to ease passage down the gullet. 

Dose syringe 

This tool is somewhat like the balling gun except that 
the chamber for holding medicine is enclosed and leads to 
a tube for conveying liquids and suspensions into the 
pharynx. After the desired amount of medicine is drawn 
into the dose syringe, the mouth of the animal is opened in 
the same manner as with balling gun and the dose syringe 
inserted over the prominent ridge of the tongue. The 
plunger is pushed, expelling the liquid into the pharynx. 
Presence of fluid in the back of the mouth stimulates the. 
animal to swallow. 

Again, it is extremely important not to ram or other
wise abuse the mouth with the tube of the dose syringe, 
since it is quite easy to penetrate the soft tissues and 
deposit the medicine there rather than in the back of the 
mouth. 

Intranasal 

Certain vaccines are designed for injection into the 
nasal passages of cattle. These products are usually 
supplied with plastic cannulas which resemble blunt 
needles and can be attached to a syringe. The syringe is 
filled with a dose of the vaccine and the cannula attached. 
The animal is restrained with headgate. or chute and the 
operator grasps the muzzle with one hand while directing 
the syringe with cannula into the nostril. When inserted 



well into the nostril, the material is expelled from the 
syringe. It is usually recommended to place l / 2 of the 
dosage in each nostril. A fresh, sterile cannula should be 
used on each animal to avoid transfer of infection such as 
IBR between animal. 

Intraocular 

Putting medicine in the eyes of cattle may be done by 
two techniques: 

I. Ointments, solutions or powders under the upper 
or lowe~ eyelid. With the animal well restrained 
in a headgate, the upper or lower eyelid can be 
grasped with thumb and forefinger and pulled 
away from the eyeball forming a pocket into 
which the desired medicine can be placed. When 
the eyelid is then released, the lid traps most 
of the medication in contact with the eyeball 
where it can be absorbed. 

2. Injection into the lining of the eye socket and 
covering of the eyeball. The conjunctiva, or lin
ing of the eyeball and socket, is a very tough 
membrane and requires a sharp, 20-22 ga . needle 
to penetrate it and deliver a dose of medicine. 
This procedure is capable of causing serious 
damage to the eye of the animal if the needle 
penetrates the interior of the eyeball or causes 
a laceration of the wall of the eyeball. ·The pro
ducer ought to seek information and training 
from his veterinarian or other trained animal 
health technician before attempting intraocular 
injections. 

Intramammary (Figure 12) 

Medicine is sometimes put into the udder of milking 
cows for the treatment of mastitis. Before starting this 
procedure the operator must wash his hands to prevent 
introducing skin bacteria into the udder. The end of the 
teat of the affected quarter is moistened with a suitable 
antiseptic such as alcohol or .. tamed" iodine. Using care 
not to contaminate the cannula with finger contact , it is 
inserted up the teat canal and the medicine expelled into 
teat and udder. The q uarte~ ought to be massaged gently 
after putting the medicine there to assure that the 
medicine is distributed thoroughly. Teat dipping wi th an 
appropriate antiseptic after intramammary treatment 
helps prevent entrance of external infection. 

FIGURE 12. TEAT OF COW 

Implants (Figure 13) 

Growth stimulants are commonly implanted in 
calves and feedlot cattle to promote more efficient growth 
and rate of gain. An implant .. gun" is required to insert the 
implant material just under the skin of the ear. Correct 
site for implanting is about l inch back from the base of 
the ear, or point where the ear attaches to the head. The 
needle of the "gun" should penetrate . the skin at a 30q
angle and penetrate the full length of the needle . The 
needle then should be withdrawn slightly and the pellets 
of implant material expelled into the pocket thus created 
under the skin. The operator should be able to feel the 
pellets beneath the skin after the needle of the implant gun 
is withdrawn. 

FIGURE 13. 
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Introduction 
External parasites suc h as horn flies, stable flies, face 

flies, horse flies , deer flies , mosquitoes, lice, mites, cattle 
grubs, wound infesting larvae, ticks, etc., can attack beef 
cattle throughout the Southern Region of the United 
States. All beef cattle in the Southern Region are attacked 
by at least one type of external parasite during the entire 
year. External parasites and cattle grubs ( 1) cause anemia 
(due to blood loss), (2) reduce weight gains, (3) weaken 
animals, thereby predisposi ng weakened cattle to 
diseases, (4) ruin hides , (5) transmit several important 
beef cattle diseases (anaplasmosis, etc.), (6) irritate 
animals, (7) reduce milk production of brood cows and 
(8) they can kill infested animals. Annual monetary losses 
attributed to external parasites of beef cattle usually 
exceeds $80,000,000 in the Southern Region. 

Beef cattle producers should plan, develop and 
implement a year-round external parasite and cattle grub 
control program to rid their beef catt le of these damaging 
pests. Because, for each $1 spent to control external 
parasites a return of $5 to $10 can usually be rea lized . 

For the most effective, efficient and safe external 
parasite control program, producers should .first deter
mine the external parasite to be controlled. Secondly, an 
insecticide application system must be selected which can 
be used to ejfectively and ej/iciently apply insecticides in 
the specific herd. Then thirdly, an insecticide must be 
chosen which will provide effective, efficient and safe 
control oj the external parasite causing the damage. 

Insecticide Precautions 
l nsecticides must be used in effective external 

parasite and cattle grub control programs. Individual 
animals can sometimes dis play toxicity to certain insecti
cides. ALWAYS Rl:.'FER TO THE INSECTICIDE 
LABEL FOR INSECTICIDE USE PRl:XAUTIONS. 
Remember to follow instructions pnmed un insecticid~ 

labels to the feller to prevent 1he poisoning of treated beef 
callle and to prevent illegal insecticide residues in beef 
and beef by-products. Applicators ~hould be careful 

when handling insecticides to prevent poisoning 
themselves and to prevent unnecessary contamination 
of the environment. 

Insecticides Registered and Cleared For Use On Beef 
Cattle 

The following list of insecticides can be applied to 
beef cattle to control external parasites and cattle grubs. 
Listed are the common names for the insecticides and the 
trade names most often found on the labels of insecticide 
containers 

COMMON NAME TRADE NAME 
chlorpyrifos DURSBAN® 
coumaphos CO-RAL ® 

crotoxyphos CIODRIN®, CIO-RID® 
crotoxyphos + dichlorvosCIOVAP® 
crufomate RU ELENE® 
dichlorvos, DDVP VAPONA® 
dioxathion DELNAV® 
famphur WAR BEX® 
fenthion TIGUVON®, L YSOFF®, SPOTTON® 
lindane* many available 
malathion CYTH ION® 
methoxychlor MARLA TE® 
methoprene AL TOSID® 
phosmet PROLATE® GX-118® 
pyrethrins many available 
ronnel KORLAN®, RID-EZY® 
stirofos RABON® 
stirofos + dichlorvos RAVAP® 
toxaphene* many available 
trichlorfon NEGUVON®, GX-130® 

*Lindane and toxaphene are not recommended for 
use on beef cattle in Virginia 

External Paraside and Cattle Grub Control Program 
In most beet cattle producmg areas, the external 

parasites and cattle grubs which attack beef cattle can be 
separated into three fairly specific groups (FLIES, LICE, 
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GRUBS). Therefore, it is usually more convenient and 
more efficient for beef producers to divide their overall 
external parasite program into three specific control pro
grams ((1) FLY CONTROL, (2) LICE CONTROL, (3) 
GRUB CONTROL). Even though there will be some 
overlapping of control programs, this system of group
ing external parasites will allow producers to initiate con
trol programs which take into account the most effective 
insecticides and the most efficient insecticide delivery 
systems. Other external parasites such as ticks, mites, 
mosquitoes, etc. attack beef cattle. If an effective year 
round external parasite control program is underway, 
these pests may not pose a problem. If they do, then 
specific control measures may be needed. 

grass clippings and other vegetation. Adults emerge frorn 
the breeding site after eggs, larvae and pupae have com
pleted development. 

Other flies, such as various species of horseflies, deer 
.flies, yellow flies, eye gnats, black flies, mosquitoes and 
wound infesting larvae can be serious beef cattle external 
parasites in most sections of the Southern Region during 
the FLY SEASON. Atso, ticks and cattle tail lice can be 
serious pests in some areas. If an effective fly control pro
gram is established during the FLY SEASON (March 
thru October) the problems associated with these pests 
will be greatly reduced or prevented. 

Recommended Insecticides and Insecticide Delivery 
Systems For Fly Control 

I. FLY CONTROL PROGRAM (MARCH Fly control can be obtained by applying insecticides 
OCTOBER) in rubbing devices (backrubbers,facerubbers, dust bags) 

Many kinds of flies (mainly horn flies, face flies and sprays, dusts, feed additives, dips, pour-ons, etc. Pro-
stable flies) attack beef cattle during the warmer months ducers should select the insecticide delivery system which 
of the year (March - October). In the most southerly best suits their overall management program. 
areas, due to favorable temperatures, flies can be a Rubbing devices such as dust bags, backrubbers and 
problem the entire year. facerubbers can provide effective fly control during the 

Horn flies, Haematobia irritans, are about half the entire FLY SEASON, at a reasonable cost, with little 
size of house flies, Musca domestica, and have piercing- labor required. They should be constructed properly and 
sucking mouthparts which they use to pierce the skin and placed so cattle must use them daily such as near mineral 
suck blood from cattle. Adult horn flies stay on cattle stations, water, etc. 
most of the day and night, feeding intermittently as many For more effective face fly control hang dust bags 
as 20 times each day. Most cattle carry populations which vertically in dusting stations to allow treatment of the 
exceed 300 on brood cows and 2,000 on herd bulls. Five faces of cattle. Insecticide dusts for use in dmt bags 
hundred can remove one-half pound of blood daily from include: 1% to 5% coumaphos, 1% famphur, 4% to 5% 
each infested beef animal. malathion, 10% methoxychlor, 3% stirofos and 5% toxa-

Female horn flies mate and lay eggs on freshly de- phene. Some dust bags are commercially available that 
posited cattle droppings. Larvae develop in the manure are either prefilled with insecticide dust or have available 
pat. Pupae develop in the manure pat or in soil nearby. a cartridge of insecticide dust which can be used to charge 
Adult flies emerge from pupal cases to feed on beef cattle. or recharge the dust bag. 
Normally, horn flies do not travel over one-fourth mile To charge backrubbers and facerubbers use oil mix-
to infest cattle. This habit allows producers to carry out tures containing 1% Ciovap, 1% coumaphos, 1% croto-
an effective control program when producers nearby do xyphos, 1.5% dioxathion, 2% malathion, 5% metho-
not apply control measures. xychlor, 1.25% Ravap, 1% ronnel or 5% toxaphene. Re-

Face flies, Musca autumnalis, are the same size as charge backrubbers and facerubbers every two to three 
house flies and possess blunt, sponge-like mouthparts weeks during FLY SEASON to insure effective control. 
which cannot pierce the skin of cattle. Large numbers can Wetting sprays should be applied with high pressure 
be found on cattle in cooler areas (usually in the northern sprayers ( 150-400 psi) to wet the hair and skin of cattle. 
part of the Southern Region). They primarily congregate Up to one gallon of finished spray may be needed to treat 
on the faces of cattle and feed on liquid secretions around a mature animal. Apply high pressure wetting prays con-
the natural openings on the animal's face. Sometimes they taining: 0.06% coumaphos, 0.5% Ciovap, 0.5% to 1 .0% 
will be found on other parts of the beef animal's body crotoxyphos, 0.375% crufomate, 0.15%dioxathion, 0.5% 
where they feed on liquid secretions. to .75% malathion, 0.5% methoxychlor, 0.25% phosmet, 

Female face flies mate and lay eggs on fresh cattle 0.45% Ravap, 0.5% ronnel, 0.35% stirofos or 0.5% toxa-
droppings where the immature forms (eggs, larvae and phene. 
pupae) develop into adults which emerge and attack Low pressure (fine mist) or oil based sprays can be 
cattle. Their annoyance and ability to transmit the causa- applied with low pressure sprayers or mist sprayers to 
tive organism of .. pink eye" makes this external parasite beef ca~tle for effective fly control. However, applica-
very costly to beef producers. tions will normally be needed on a frequent basis. From l 

Stable flies, Stomoxys calcitraus, are similar in size to 2 fluid ounces per mature animal is usually recom-
to house flies and face flies but unlike them, possess pierc- mended for each application. When using oil based sprays 
ing-sucking mouthparts which they use to remove blood be sure to coat the animal's hair coat lightly, do not wet 
from beef cattle. Feeding usually takes place on the legs the hair to the skin. 
and lower portions of the sides of cattle. Dusts can be applied to beef cattle using shaker cans, 

Female stable flies mate and lay eggs on decaying rotary dusters, power dusters or electrostatic dusters. 
organic matter such as manure mixed with straw, piles of Du~ts containing 3% crotoxyphos, 4% to 5% malathion, 
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10% to 50% methoxychlor, 3% stirofos or 5% toxaphene 
are recommended. 

Imecticides as feed additives can be mixed with beef 
cattle feeds, mineral blocks or loose minerals and fed to 
beef cattle. When cattle consume adequate amounts of 
the mixture, and if cattle do not readily become re
infested by flies from untreated cattle nearby, this method 
of fly control can be effective, especially against horn flies. 
Presently, methoprene, ronnel and stirofos are com
mercially available in premixes, ready to use feed mix
tures, mineral blocks and loose minerals. 

Dips offer thorough coverage of animals and should 
contain 0.25% coumaphos, 0.25% crufomate, 0.15'11 
dioxathion or 0.5% toxaphene. 

Pour-ons can be applied with a dipper or similar 
application device which will allow the application of fair
ly exact amounts of the pour-on to cattle. When com
pared with spray, dust and rubbing device costs, pour-ons 
can be quite expensive to use for fly control, but they are 
easy to apply and do not require expensive application 
equipment. 

Ear tags which contain stir of os are cleared for use i11 
some states to control horn flies. This method of apply
ing insecticides for horn fly and face fly control on beef 
cattle is presently being evaluated more completely. 
Controlling Other Pests of Beef Cattle During Fly Season 

Wound infesting larvae, especially primary screw
worm larvae, Cochliomyia hominivorax can infest 
wounds on cattle and, if not controlled, can kill infested 
animals. The primary screwworm has been eradicated 
from most of the Southern Region, however, wounds on 
cattle should be inspected periodically and larvae taken 
from wounds should be submitted for identification. In
fested wounds should be cleaned and an insecticide 
applied as dusts, sprays, aerosol sprays or smears. Apply 
coumaphos 5 % dust or 3 % aerosol spray; lindane 3 % 
aerosol spray; ronnel 5% dust, smear, spray or 2 .5% aero
sol spray. Sprays containing 0.25% coumaphos, 0.15% 
dioxathion or 0.5% ronnel can be applied as preventive or 
wound treatments. 

Ticks can infest cattle during the fly season. The lone 
star tick, Amblyomma americanum; cattle tick, 
Boophilus annulatus; southern cattle tick, Boophilus 
microplus; Gulf Coast tick, Amblyomma maculatum and 
ear tick, Otobius megnini are the most common tick 
species found on beef cattle in the Southern region. 

Tick control may require special efforts in addition 
to regularly scheduled fly control programs. Ticks are 
usually most bothersome where cattle are allowed to 
roam in wooded areas. 

Ear ticks are especially difficult to control due to 
their location on the host. Application of insecticides for 
ear tick control must be directed toward thorough cover
age of the ear and surrounding area or by using insecti
cide impregnated ear tags. 

In general, ticks can be controlled by spraying, dust
ing or dipping animals using the following insecticides. 

xyphos 0.5% to l.O'Yo, dioxathion 0.15%, lindane 
0. 03 O/o to 0. 05 'lo, malathion 0. 5 O/o to 0. 75 O/o, phosmet 
0.250/o, Ravop 0.60/o, ronnel 0.50/o to 0. 750/o, stirofos 
0.50/o or toxaphene 0.5~-

Dips should contain chlorpyrifos 0.25%, 0.125% 
coumaphos, 0.250/o crufomate, U.154'0 dioxathion, 
0.034'0 to 0.050/o lindane, 0.2'1o phosmet or 0.5'11 tox
aphene. 

Dusts are especially effective for ear ticks. These 
include 5o/i coumaphos, 1% lindane, 4% to 5% malathion 
or 5% ronnel. 

Ear tags that have been impregnated with stirofos 
and other insecticides are available and are cleared for use 
in some areas to control ear ticks on beef cattle. In addi
tion they aid in the control of horn flies. 

Cattle tail lice, Haematopinus quadripertusus can be 
serious pests of beef cattle in the warmer areas of the 
Southern Region during the FLY SEASON. Nymphs 
and adult lice suck blood resulting in anemia in lice 
infested cattle. 

Cattle tail lice mate on beef cattle and fem ales 
deposit eggs on the tail hairs. Adults are usually found on 
the tail of beef cattle but during heavy infestations they 
can also occur in the ears. Nymphs emerge from eggs, 
migrate over the body of the animal and suck blood. 

Control of tail lice can be obtained by using insecti
cides and insecticide delivery systems as recommended 
for fly control. 

Cattle mites can be controlled using dips containing 
0.06% lindane, 0.2% phosmet or 0.5% toxaphene or 
sprays containing0.25% Ciovap. lnfested cattle should be 
dipped or sprayed twice, 10-14 days apart. 

Scab mites, Psoroptes ovis, can attack beef cattle 
causing Psoroptic cattle scabies which is a quarantined 
disease. If their presence is suspected, contact personnel 
of your local animal health regulatory agency. Dipping 
with coumaphos, lime-sulfur, lindane, toxaphene or 
phosmet is ettective. 
2. LICE CONTROL PROGRAM (OCTOBER -

APRIL) 
Four species of lice can be found on beef cattle in the 

southern region during late fall, winter and early spring: 
cattle biting louse, Bovicola bovis; longnosed cattle louse, 
Linognathus vituli; shortnosed cattle louse, Haemato
pinus eurysternus; little blue louse, Solenopotes capil
latus. 

Blood sucking and chewing lice numbers increase on 
beef cattle when temperatures begin to decrease during 
the fall and winter months when the beef animal's hair 
coat thickens and the skin becomes dry. Conversely, when 
temperatures begin to increase in the spring the beef 
animal's hair coat thins and becomes oily, then lice 
numbers decrease. Where fly control programs have been 
effective, lice problems usually appear later than normal. 
Also, lice treatments may not be needed on cattle until 
January or later if they have received a systemic grub 
treatment in September or October. 

Adult lice mate on beefanimals. Females attach eggs 
Sprays for tick control should be applied to to hairs. Each female lays about 90 eggs in her lifetime. 

thoroughly penetrate the hair coat. Apply chlorpyr~fos Small nymphs emerge from the eggs and begin feeding on 
0.25%, Ciovap 0.25% coumaphos 0.125%, croto- cattle. Lice can usually be detected by examining the 
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animal for dark patches of bluish lice, especially on the 
head and neck. 

Heavily infested animals appear in poor condition 
and have large areas rubbed free of hair, with the remain
ing hair coat rough and matted in appearance. Heavy 
infestations of sucking lice cause marked anemia. A small 
number of cattle in a herd tend to be more heavily infested 
than the majority of the herd. These animals, called 
"carriers," act as a reinfestation source for the other 
animals. 

Recommended Insecticides and Insecticide Delivery 
Systems For Lice Control 

Sprays should be applied to wet the skin of the 
animal, not just the hair coat. Therefore, high pressure 
( 150-400 psi), penetrating sprays should be used. Couma
phos 0.06%, crufomate 0.375%, ronnel 0.25%, dioxa
thion 0.15%, lindane 0.03%, malathion 0.5%, methoxy
chlor 0.5%, phosmet 0.25% or toxaphene 0.5% are recom
mended. 

Dusts of 3% crotoxyphos, 1% /indane, 4% to 5% 
malathion, 10% methoxychlor, 3% stirofos , or 5% toxa
phene are effective against cattle lice . 

Pour-on systemic insecticide solutions are being used 
increasingly by beef producers for lice control. Little 
equipment is required and during the colder months this 
method of treatment is better than complete wetting of 

the animal. Several insecticides are approved for ap
plication as pour-on solutions for lice control. Some 
pour-on solutions such as korlan 2® and Lysofj® are 
specially formulated for lice control. Others which are 
recommended include: 4 % ready-to-use coumaphos, 
5%, 6.2% or 12.2% ready-to-use crufomate, 13.2% 
ready-to-use f amphur, 3 % or 20% ready-to-use fen
thion, 5% ronnel and 8% ready-to-use trichlorfon. 

Oips offer thorough coverage of beef cattle but 
should be used only during the warmer seasons. A 
dipping solution containing 0.06% coumaphos, 0.25% 
cr4fomate , 0.15% dioxathion, 0.03% lindane, 0.2% 
phosmet or 0.5% toxaphene is effective against lice. 

3. CATTLE GRUB CONTROL PROGRAM (JUNE -
OCTOBER) 

Two species of cattle grubs can infest cattle in the 
Southern Region, the northern cattle grub, Hypoderma 
bovis and the common cattle grub, Hypoderma lineatum. 
The common cattle grub is most common in the Southern 
Region. However, in the northern area/of the Southern 
Region and especially on untreated cattle that were 
brought in from the northern states, the northern cattle 
grub can be found. 

Cattle grub larvae cause damage and possibly irrita
tion when larvae cut holes as they enter the hide on the 
legs and ·1ower body of cattle; as they cut breathing holes 
and exit the hide on the backs of infested cattle and when 
cattle grub larvae migrate through connective tissues. 
Larvae can destroy valuable cuts of meat, especially 
where the larvae mature in the backs of cattle. Adult cattle 
grubs can annoy cattle during egg laying causing 
"gadding". 

Adult cattle grubs (heel flies) emerge from protected 
pupal cases in the soil during early spring. Mating occurs 
and soon after, female heel flies attach eggs to the hairs on 
the legs and lower body of beef cattle. Larvae hatch and 
cut holes in the hide and begin their upward migration 
through the connective tissues. During their migration 
through the connective tissues, larvae of the common 
cattle grub congregate around the esophagus and larvae 
of the northern c:tttle grub around the spinal column of 
infested cattle. Larvae reach the backs of cattle during late 
fall and early winter. Larvae cut holes in the hide in the 
back of cattle where they remain until early to mid-spring 
when they emerge and fall to the ground. There they seek 
a protected site to pupate. 

For most effective grub control, cattle should be 
treated with an approved animal systemic insecticide. 
Best results will be obtained by treating infested cattle 
during migration of the grubs through the connective 
tissues of the animal (normally June-October). Treat
ment should be administered immediately following 
completion of egg-laying activity by the adult heel fly and 
at least 6 weeks before the expected appearance of the 
grubs in the animal's back. Cattle treated when large 
numbers of grubs are present near the esophagus or spinal 
cord, may develop complications because of localized 
edema and swelling in sites where larv<l.e are killed. This is 
followed by . the release of toxic substances into the sur
rounding sensitized tissues. Swelling in the area of the 
spinal cord may result in paralysis. In the area of the 
esophagus, swelling may exert pressure on the trachea, 
causing its partial occlusion and consequent respiratory 
distress. These conditions are referred to as th~ host
parasite reaction syndrome (HPR). Treatment either 
before or after the period (normally October through 
February) during which the grubs are near the esophagus 
or spinal cord will avoid the HPR syndrome. Treatment 
should occur before the critical period. When treating, 
observe the cut off period in your area. 

Recommended Systemic Insecticides 
and Systemic Insecticide Delivery Systems 

For Cattle Grub Control 
Systemic insecticides can be applied as sprays,pour

ons, feed additives, spot-ons and dips. It is extremely 
important that the insecticide come in contact with the 
skin so it can penetrate to the blood system of the animal 
where it is picked up and transported throughout the 
animal, thereby contacting and killing grub larvae. Most 
blood sucking external parasites that are feeding on cattle 
when they are treated with a systemic insecticide for grub 
control will also be controlled. 

Sprays pressures of 200-400 psi are recommended 
depending on the thickness of the animal's hair coat. A 
gallon of spray for each mature animal should be applied 
so as to wet the animal thoroughly. Coumaphos 0.37%-
0.5%, crujomate 0.375% or phosmet 0.25% are effective 
against cattle grubs when used in sprays. 

Pour-on solutions for cattle grub control are effective 
and easily administered. A calibrated applicator Oong 
handled dipper) should be used for pouring the solution 
along the backline. Pour-on insecticides that may be used 

6009.4 



include coumaphos 4%,fenthion 3% and trichlorfon 8%~ 
each preparation is used at the dosage level of 0.5 fluid 
oz./100 lb. of body weight or 12.2% crufomate may be 
used at a dosage level of 1 fluid oz./100 lb. of body 
weight up to 1000 lb. Additionally, crufomate 8%, fam
phur 13.2% or phosmet 3% may be applied at 1 fluid 
oz./100 lb. of body weight up to 800 lb. 

Spot-ons containing ready-to-use 20%fenthion may 
be applied with a topical syringe adapted for this purpose 
at the rate of 4cc / 300 lb. of body weight up to 1200 lb. 

Feed additives include ronne/ 5 .5% (mineral block or 
granules) fed free choice at 0.25 lb/100 lb. of body 
weight for at least 75 days. 

Dips for the control of cattle grubs include 
coumaphos and crufomate, each at 0.25%. 

Ronnel (Karlan) and Crufomate (Ruelene) are no longer manufactured and when supplies 
are exhausted, these products will no longer be offered in commercial trade. 

Trade and brand names are used only for the purpose of information and the Virginia Cooperative Extension Service does not guarantee nor warrant 
the standard of the product, nor does it imply approval of the product to the exclusion of others which may also be suitable. 

KEYS TO PROPER USE OF PESTICIDES 

1. Read the label on each pesticide container before each use. Follow instructions to tht> letter; heed all cautions and wa1 nings, and note precau
tions about re11idues. 

2. Keep pesticides in the containel'S in which you bought them. Put them where children or animals cannot gt>t to them, preferably under lock and 
away from food, feed, seed, or other material that may become harmful if contaminated. 

3. Dispose of empty containers in the manner specified on the label. 

SEE YOUR DOCTOR IF SYMPTOMS OF ILLNESS OCCUR DURING OR AFTER USE OF PESTICIDES. 
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POISONOUS PLANTS 

David M. Bedell, D v M, M . S., Extension Veterinary Department, Universitv of cAP& - 8 1YW 

The rapid development of the livestock industry 
during the past 20 years has placed an increa ed emphasis 
upon the importance of poisonous plants . 

The seriousness of livestoc k poisoning from plants is 
difficult, if not impossible, to determine. This is due to 
the lack of concrete knowledge or information on the true 
nature of toxins involved and, in many instances, the 
identification of plants which are poisonous . 

Texts on toxic plants quickly point out the incom
plete listings of plants producing poisonings in livestock. 
This in dequateness is due to several factors, the princtpdl 
one being the lack of reliable published research on toxic 
plan s. 

Poisonous plants extract their toll from the live
stock industry through acute deaths, exemplifieo in suda n 
grass toxicity (HCN); and through chronic poisonings 
resulti ng in loss of production, such as low level toxicity 
of crotalaria inc ttle , following a single exposure to the 
legume. Cattle may die two-to-six months after eating the 
crotalaria plant. 

Reports in the popular press, as opposed to scientific 
press, suggest that many species current ly not recognized 
as poisonous should be added to this list. Many of these 
are probably poisonous only under certain conditions of 
growth. One example is nitrate toxicity associated with 
heavily fertilized small grains growing during periods of 
reduced sunlight (cloudy weather); or broadleaf plants 
treated with 2,4-D or 2,4,5-T. Nit rate levels in these plants 
can build up sufficently under these conditions to be fatal 
to cattle. 

Each year additional plants are discovered to be 
toxic as a result of improved or intensified management 
practices leading to more accurate information asso
ciated with poisonings. The increase of confirming re
search also aids in toxic plant identification. 

BLACKSBURG, VIRGINIA 
stances are intermediate products in the process of plant 
metabolism and catabolism. Of the three propositions, 
the latter seems most probably, especially if this category 
can be expanded to include stages of catabolism or break
down of the plant tissue. This group of poisonous plants 
is possible best represented by johnsongrass, millet and 
the cherry families, HCN producers. The frost bitten 
sweet potato, which proch.ices gastroenteritis, and the 
more recently popularized Bermudagrass contaminated 
by an ergotamine-like producing fungus causing a cen
tral nervous system problem in cattle are also included 
in this category. 

The poisonous nature of a plant is due to the pre
sence of one or more of several kinds of substances: 

I. Substances themselves toxic to the animal or
ganism: (e.g.), coniine, an alkaloid, is the toxic 
principle in the poison hemlock. 

2. Substances themselves harmless, but upon de
composition may form toxic products either be
fore or soon after they are eaten: (e.g.), the non
toxic glucoside, amygdalin, produced in the wild 
cherry, hydrolyzes to form the highly toxic prus
sic acid or HCN in the digestive tract. 

3. Substances formed by the action of micro
organisms on plants or plant products; (e.g.), 
fungi under certain conditions produce moldy 
hay or silage, forming decomposition products 
some of which may be toxic (mycotoxins). 

4. Substances absorbed directly from the soil and stored 
in harmful quantities in the tissues of certain plants; 
(e.g., selenium in certain species of locoweeds, 
potassium nitrate in oats or amaranthus (pigweed) 
and lead in grasses. 

Poisonous substances in plants 
Why are plants toxic to livestock? The many poisonous substances in plants can 

Numerous reasons have been reported for the pre- be categorized into relatively few groups on the 
sence of poisonous substances in plants. The more com- basis of their chemical nature. Each major group 
monly proposed are: (I) the plant develops a poisonous usually causes characteristic symptoms m a poi-
substance as protection against the plant eating (her bi- soned animal, although a given representative one 
vorous)'animals; (2) poisonous substances are waste pro- may produce unique symptoms in a specific species 
ducts of plant metabolism; and (3) poisonous sub- of animal. Often more than one class of poison 
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occurs in a given plant resulting in symptoms dif
ferent from those either would produce alone. 

A major problem in identifying toxic plants 
is the use of the same common name for several 
different families of plants. Sesbania species and 
Cassia species are both commonly known as coffee
weed. Both of these species as well as Crotalaria 
species are also known as rattlebox and bagpod. 

In view of this problem, genus names and 
chemical group names are used in this section in 
an attempt to more effectively, or at least, more 
accurately describe the nature and source of poison
ous substances in plants. 

Glycosides 
The most common glycosides are glucose de

rivatives of complex chemical compounds. These 
yield breakdown products which are toxic under 
certain conditions. These poisons are widely dis
tributed in vascular plants and are of two major 
types. 
l. Cyanogenetic glycosides yielding hydrocyanic 

(prussic) acid upon hydrolysis. Cyanide poison
ing usually is rapid and produces few symptoms. 
Examples of plants include Prunus, or the Cherry 
family, Triglochlin or arrow grass, Hydrangea 
and Sor1:hum families. 

2. Saponic g/ycosides yielding saponins, complex po
lar substances with many of the physical pro
perties of soaps and/ or detergents. Saponins 
generally cause gastric irritations and may in
duce depressions, shallow breathing, bloody aiar
rhea, vomiting, abdominal pains , and general 
paralysis. Plant examples include Agrostemma 
(corn cockle), Baccharis (silverling) and Dau
bentonia or Sesbania (coffeeweed). 

Other glycosides (including goitrogenic sub
stances, irritant oils, and coumarins) also occur in 
many other genera but in some may be of secondary 
importance in poisoning. Examples of plants include 
Actaea (baneberry), Aesculus (buckeye), Brassica 
(cabbage family), Chemopodium (pigweed). Con
val/aria (lily of the valley), Halemum (bitterweed), 
Nerium (oleander) and Robinia (black locust). 

Alkaloids 
Alkaloid are complex nitrogen-containing com

pounds which are alkaline in reaction and mostly 
insoluble in water. Some are highly poisonous and pri
marily affect the nervous system and heart. Liver damage 
occurs in some cases. Symptoms are varied, and affected 
animals cannot be treated successfully with antidotes . 
Examples of plants include Aleurites (tung tree), Arge
mone (poppy), Baptisia (false indigo), Boxus (box
wood), Cicuta (water hemlock), Crota/aria (rattlebox), 
Datura (Jimsonweed), Delphinium (larkspur), Ge/se
mium (yellow jessamine), Senecio (stinking willie) and 
Labelia (Indian tobacco). 

Organic acids 
Oxalic and tannic acids are the main organic acids 

normally toxic to livestock. Large amounts result ind ull
ness, depression, and finally, death, a few hours after eat
ing. The main cause of death by oxalates is kidney failure 
because of precipitation of crystals in kidney tubules . 
Tannins are of importance when eaten in large quantities, 
causing a severe gastroenteritis and nephrosis or de
generation of the kidney. Plant examples include Rume x 
(dock, containing oxalates) and Quercus (oaks, contain
ing tannins). 

Resins and resinoids 
Resin-like compounds comprise a heterogenous 

group of complex organic materials differing widely in 
chemistry but similar in physical properties. Symptoms 
vary with the species of animals affecting nervous and 
muscular tissues, especially the heart. Examples of plants 
include Asclepias (buckeye), Cicuta (water hemlock), 
Kalmia (mountain laurel), Lyonia (staggerbush), Melia 
(chinaberry) and Rhododendron (great laurel). 

Minerals 
Minerals accumulated by plants to toxic concentra

tions include copper, lead, cadmium, fluorine, manga
nese, nitrogen, selenium, and molybdenum. Though 
s;.: veral of these minerals are important in the Central and 
Western United States, probably only nitrates cause any 
major problem in the southeastern United States. High 
nitrate levels in plants are often associated with droughts , 
heavy applications of nitrate fertilizers, nitrogen-rich 
soils, applications of 2,4-D herbicides, and the particular 
plant species. Numerous species, many of them other
wise innocuous or non-poisonous, concentrate nitrates 
and may be poisonous at times. Ruminant animals are 
most severly affected because of nitrates conversion to 
toxic nitrites in the rumen, whereas horses and swine 
(single-stomached animals) are less likely to be poisoned. 
Swine are more susceptible to nitrate than are cattle , 
sheep and horses, in that order. 

Plants tend to take up elements from soils. Selenium, 
molybdenum, copper, lead, fluorine and manganese have 
been responsible for poisonings when plants containing 
them have been eaten by livestock. These elements will be 
discussed in detail under specific headings of poisonings. 

Deficiency of elements in plant 
Under certain conditions, normally excellent forage 

will produce symptoms of poisoning in livestock. A 
common example is grass tetany or grass staggers, a 
condition developing when livestock are pastured on lush 
grass pasturage, usually occuring in the early spring. The 
particular species of plant involved, whether cultivated or 
wild, seems unimportant~ however. many losses of cattle 
and sheep have occurred on winter wheat, oats, rye and 
fescue pastures. Magnesium deficiency in soils. or a low 
pH of soil reducing the availability of soil magnesium. is 
credited with producing grass tetany in cattle. Manga
nese deficiency in plants is also attributed to the '"crooked 
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calf' syndrome in cattle, a congenital malformity. These 
problems will be discussed in detail under specific head
ings. 

Unknown and miscellaneous poisons 
The chemical or substance in many toxic plants has 

not been determined, and new substances are continually 
being discovered. Important compounds and examples in 
this category include complex alcohols (water hemlock); 
enzymCSi (bracken fern); polyphenols ( bitterweed); phyto
toxin (black locust); and unknown substances (privet, 
redroot and ground ivy). 

Conditions under which poisonous plants are eaten 
During a thirteen-year period, veterinary diagnostic 

personnel reporting on field investigations have ob
served no less than five potentially toxic plants on each 
farm visited in Georgia. This observation does not infer 
the threat of mass livestock poisonings; however, it does 
indicate a potential problem existing on many farms, 
should the plants be eaten. 

The saving factor here is the accepted ••folk tale" that 
animals will not eat poisonous plants. This .. tale" has no 
scientific validity. However, experience does strongly 
suggest that animals do not eat noxious or poisonous 
weeds when more palatable and nutritious forage is avail
able. Most plant poisonings, therefore, occur during early 
spring, late fall, or other periods contributing to a short
age of food. The following conditions are associated with 
plant poisonings. 

Starvation 
Most cases of livestock poisonings are reported 

during winter and early spring, when there is insufficient 
growth of desirable forage. Overgrazing and summer 
droughts create the same problem by limiting a good 
forage supply. Animals then begin eating anything avail
able, often stripping bark from trees. 

Dietary imbalance 
Livestock will sometimes browse harmful plants be

cause of the lack of required minerals or other sub
stances, or because of a simple lack of variety in the diet. 
The better pastures should include several plant species, 
(grass and legume, for example) supplementary 
minerals and salt, to prevent this cause of poisoning. 

Opportunistic feeding 
On occasion, livestock will eat poisonous plants 

when they become available under unusual circum
stances, seemingly for no reason other than the fact that 
the opportunity presents itself. Hedge clippings, garden 
refuse, and kitchen trash thrown into pastures can be 
dangerously poisonous to livestock. Likewise, plowed or 
eroded ground, dried water holes, and ditches may expose 
roots or plant parts not normally eaten but potentially 
dangerous if the opportunity to feed on them develops. 

that death can result. Plants normally avoided by animals 
may be actively sought once tried out of curiosity or by 
chance. This behavior seems very much like "addiction" 
in the animal. Addiction to bracken fern is reported in one 
literature reference. 

Herbicide damaged plants 
Animals sometimes eat poisonous plants which have 

been treated with herbicides such as 2,4-0 or 2,4,5-T. The 
treatment apparently increases the palatability of certain 
toxic species and renders certain plants toxic by increas
ing uptake or retention of nitrates. 

Incidental causes 
Animals moved to new or strange pasture may eat 

poisonous plants which acclimated animals would avoid. 
Dangerous plants also may be intermingled with good 
forage or hay, making consumption unavoidable. There 
seems to be no accounting for the taste of individ ua I 
animals. Some, for no apparent reason, will eat lethal 
quantities of a plant that most would avoid. The old 
dictum, .. The grass is always greener on the other side of 
the fence," hold true for most livestock, and this "greener 
grass" too often includes poisonous species. 

Severity 
Many factors contribute to the severity of poison

ing, or more specifically, to the effect of a toxic substance 
on an animal. Among these factors are: (I) chemical 
nature of the poison; (2) amount eaten, and over what 
time period; (3) part of plant eaten and general condition 
of plant; (4) environmental conditions under which plants 
were grown; (5) species of animal poisoned; (6) size, age 
and sex of the animal; and ( 7) general health of the animal 
prior to ingestion oft he poison. 

Recognition of plant poisoning 
Plant poisoning is often difficult to diagnose. 

Symptoms vary with the plant eaten and the poisonous 
substances contained. When plant poisoning is sus
pected, one must first eliminate the possibility that the 
animal is su1Tering from some infectious disease or 
chemical poisoning from paint, sprays or weed killers left 
around the farm . 

Plant poisoning may be suspected when there is a 
sudden onset of unexplained illness, acute disorders of the 
nervous system or the digestive tract, loss of weight, diffi
cult breathing, weakness, coma or collapse. There is 
usually no fever, except in cases of poisoning by dog
banes (Apocy num sp) and bracken fern ( Pteridium sp). If 
the animal dies, an autopsy finding of identifiable parts of 
poisonous plants in the animal's digestive tract may lead 
to a definite diagnosis. 

When plant poisoning in livestock is suspected or 
recognized, owners should remove animals from sus
peeted materials and call a veterinarian. Diagnosis and 
treatment of a poisoned animal must be done early if the 
animal is to be saved. Some first a id can be given before 

Curiosity and abnormal appetites the veterinarian arrives. This includes placing the affected 
There are a few plants for which animals develop an animal where it is comfortable, quiet, and where treat-

abnormal or depraved appetite, sometimes to the extent ment can be given without subjecting the animal to undue 
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~tress . The treatment will probably be determined by ob-
serving the series of symptoms and treating the symptoms 
or determining what poisonous plant was eaten, thus 
treating the known toxin present. Other livestock should 
not be allowed in the pasture where the poisoning 
occurred, nor should they be fed questionable silage or 
hay until the cause f the poisoning has been determined. 

Treatment of animals 
Treatments for most cases of plant poisoning must 

be , cessarily, symptomatic because there are few 
specific antidotes . Unfortunately, by the time a sick 
animal is discovered and the veterinarian summoned, 
treatment may be useless for that particular animal. Only 
a trained veterinarian should attempt to treat a poisoned 
animal.Successful diagnosis and treatment often de
pends upon correct identification of the responsible plant. 
Accurate identification, in turn, depends upon an 
accurate history of grazing and browsing habits of the 
affected anima ls . A few genera l principles w ill serve as a 
guide to the v t rinarian in prescribing treatment. 

Prevention of absorption 
C hemical or phy ical antidotes (absorptive com

pounds may b used to reduce further a bsorption of 
ingested toxin from the gastrointesti nal tract. 
I. Tannie t1c iJ has been used to complex and pre

cipitat alkaloids, but these poisons act so rapidly 
that treatment is ra ely possi ble. 

2. Oxidizing agents · uch as potass ium permanganate, 
may deactivate er ain poisons by oxidation. 

3. Ahsorbums, suc h as animal and wood charcoals , 
·· ctive ly a bsorb many poisons . 

4. Astringents , such bism uth subnitrate , lime-
water, or alum , a ls nay prese nt further absorption 
by cons tricti ng intestina l capillarie . 

Stimulation of elimioatio 
Physical and chemica l evacuants , frequently 

used to remove unab orbed poisons from the diges
tive and excretory tracts , include the stomach pump, 
emetics , purgatives, and diuret ics. Saline purgatives 
are discouraged except fo r use in animals with the 
strength to withstand the rigorous effects. 

Treatment of symptoms 
Cramps and convulsions are treated witti seda

atives and depressant drugs, but symptoms of para
lysis and depression are treated with stimulants . Both 
classes of medication include dangerous drugs ; they 
are often related chemically to poisons which cause 
similar effects (stimulation or depression) in animals . 
The use of these, therefore, represents counteracting 
one poison with another, and an overdose often may 
do more harm than good. Raw linseed oil or cotton
seed oil may be used to relieve gastrointestinal ir
ritation, and mineral oil administered through a sto
mach tube speeds evacuation or removal of the toxic 
material from the intestinal tract. 

Good farm management prevents losses 
The most frequent cause of poisoning is a hort

age of desirable forage. Therefore, all of the follow
ing suggestions fall under the heading of improved 
pasture and herd management. 
I. Avoid holding or moving animals in areas with 

dense stands of poisonous plants. 
2. Avoid any grazing by excessively hungry or nutri

tionally deficient animals in areas contain 'ng poi
sonous plants . 

3. Improve and maintain pasture by fertilization, re
seedi ng, brush control, control of numbers a n 
kinds of livestock, deferred and rotational graz.ng, 
and location of water and salt to o b in ev n t • 

tribution of grazing. 
4. Fence areas with numerous poisonou pl' 11t 

exclude them from pastured land, or ev n from 
reach through the fence from good pa ture . 

5. Learn to recognize poisonou plants an elim · nat 
them by any of several recommended contr 1 
methods . Digging, cutting, burning, ch mica! an 
biological controls work well in various instan ('S, 

but the last of these - in the form of good p stur 
and grazing management - is sually preferab le. 

6. Keep in mind that prevention i the easi0 t, lea t 

expensive, and ojien the only effective way to re
duce or e/iminate·wsses due to plant poisoning. 

Trade and brand names are used only for information. 
The Cooperative Extension Service does not guarantee 
nor warrant the standard of any product mentioned; 
neither does it imply approval of any product to the 
exclusion of others which may also be suitable. 

Virginia Cooperative Extension Service programs, activities, . and empl.oyment ~pportunitie.s. are av~i.la~le to all people regardless of 
race, color, religion , sex, age, national origin, handicap, or pol1t1cal aff1llat1on . 

An Equal Opportunity/Affirmative Action Employer 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 197~. in c~operation with t~e 
U.S. Department of Agriculture. W. R. Van Dresser, Dean , Extension Division , Cooperative Extension S~rv1ce, V1rgin1a .Po.ly.technic 
Institute and State University , Blacksburg , Virginia 24061 ; M. C. Harding, Sr., Administrator, 1890 Extension Program, V1rg1nia State 

University, Petersburg, Virginia 23803. 
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Hay Storage for a Cow-Call Operation 
Frank Hedden, Department of Agricultural Engineering, Clemson University 

Quantity of Hay Needed 
When asked how much hay is needed annually per 

cow for a cow-calf operation, producers gave various 
answers. Their answers were based on experience with the 
production and management system of their own farms. 
An average of 1-1/4 tons per cow is needed to supple
ment winter grazing. Need for hay varies from a 90-day 
feeding season in the Southern part of the region to 150 
days in the Northern part of the region. Either grass or 
legume hay of average quality is acceptable for beef cattle. 

Hay stored in a hay shed retains its quality longer. 
The pole barn consisting of an open-frame with a gable 
roof is. probably the most economical, efficient and pro
tective storage for hay. A plate height of 16 feet and a 
width of 24' or 26' clear span has been a popular hay barn. 
Poles are 5" top diameter set 5' in the ground and spaced 
12' apart. A typical barn of this type is illustrated in 
Figure 1 by USDA Plan 5847 and is available through the 
County Agent. 

Figure 1: This barn plan allows 15- to 30-ton capacity per 
12-foot section (depending on tightness of bales). 

The length of this pole-type shed may be increased in 
units of 12 feet. End walls are braced. Siding and doors 
can be added. 

The plans show construction suitable for areas with 
snow loads up to either 20 or 30 pounds per square foot or 
winds up to 88 mph. 

The complete plan, showing details of construction, 
should be obtained by anyone planning to build this 
structure. 
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Farm machinery manufacturers have developed hay
making equipment to mechanize the haying operation. A 
stack wagon which picks up, transports, and stacks the 
whole load of hay under a shelter requires a building 
height approaching 18 feet. For efficiency reasons, widths 
of hay storage buildings which accommodate mechanized 
hay stacking equipment are in multiples of the width of 
the stacking equipment. 

A common sight in recent years is large bales along 
the edges of hay fields. Most of the hay in this form is 
stored directly on the ground and usually does not have 
the protection over the top of the bales. Substantial 
deterioriation of the hay in the surface layer takes place, 
but the overall savings in labor and investment seems to 
offset these losses in quality. Machines to lift and trans
port large bales are continually undergoing. change. 

Storage space requirements for hay vary, based on 
the weight per cubic foot. Weights of conventional baled 
hay range from 12 to 25 pounds per cubic foot. Thus, for 
planning purposes, 100-210 cubic feet of dry storage is 
needed to store 1-1/4 tons of hay needed by each cow in a 
cow-calf operation. Large bales weigh about 10 pounds 
per cubic foot and would require 250 cubic feet of dry 
storage for the same amount of hay . 
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Figure 2: One type of feeding panel plan. The pinned 
corner connections allow panels to collapse thus pro
v.iding complete hay cleanup. 

Large bales mentioned above require an enclosure to 
reduce trampling losses. A collapsible portable feeding 



fence such as the one illustrated in Figure 2 may be erected 
on lots or pastures. This is a practical device to allow 
cattle to consume the large bale or stack with a minimum 
loss. 

Producers should give adequate attention to the best 
feeding method for their particular operations. Feeding 
can have a relatively high continuous labor demand. A 
variety of portable hay feeding racks are used. When 
located on pasture, hay must be hauled to the cattle with 
some regularity. An individual producer may approach 
his individual hay and storage reqriirements by the length 
of time and amount of hay he expects to feed. Thus 
depending on feeding practices, 15 to 25 pounds of hay 
may be fed per day per cow weighing 1,000 pounds. The 
storage weight or volume can be computed. 

MOVABLE HAY RACK 
PLAN NO. 5777 

Figure 3: This plan illustrates a wheel-mounted hay rack 
which may easily be moved with the farm tractor. 
Capacity is one-half ton of hay. 

Tqe slatted hay rack illustrated in Figure 3 may be 
used for cattle with horns. The light metal roof to protect 
the hay is optional. 

The rack shown in Figure 4 will hold one-half ton of 
hay. It is not suitable for cattle with horns unless openings 
are made wider than those shown on the drawings. 

Both types are fitted with sliding tow bars which may 
be pushed back to avoid injuring the cattle. 

An alternate facility for storing and feeding hay is 
illustrated by attaching an overhanging roof over a hay 
feeding manger along the side of a hay barn. Hay is fed at 
the place of storage thus eliminating the necessity of haul-

ing to the place of feeding. 

MOVABLE HAY RACK 
PLAN NO. 5777 

Figure 4: Wheel-mounted hay rack not usually suitable 
for cattle with horns. One-half ton capacity. 

A con OP THIS PLAH II AVAILAlll 
THIU TNf COUNTY AOIHT 

Figure 5: Overhanging roof to be attached to side of barn 
to cover hay feeding manger. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University , 
Blacksburg, Virginia 24061. 

The•Vlrginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Gates and Passageways 
Harold Watson, Specialist, Agricultural Engineering, Alabama Cooperative 

Extensi9n Service, Auburn University 

Wood and Metal Gates 
Well-built gates, properly hung and braced, save 

time in operation and reduce maintenance costs. Light
weight gates are easier to operate than heavy ones, but, if 
too light, are more easily broken by livestock and 
vehicles. Barnyard and paddock gates must be strong 
enough to withstand frequent shocks from livestock. 

Common heights of gates are 48-, 50-, and 55-inches. 
Common widths are 8-, 10-, 12-, 14-, and 16-feet. How
ever, width will depend on the number and kind of live
stock and the kind of vehicles to be driven through the 
gate. 

Gates are braced to prevent sagging and racking. 
Different methods of bracing gates are shown in detailed 
plans available at county Extension offices. Braces in 
wooden gates should be held securely with bolts and well
clinched nails. 

Use substantial gateposts of sufficient diameter and 
length. Set the posts at least 4-f eet in the ground and 
anchor them firmly. Gateposts may creep or spread apart 
from the combined action of frost, gate weight, and fence 
tension. To prevent creeping, they may be permanently 
tied together. 

Lag screws are not recommended for hinge anchors. 
If water rots and weakens the wood, they may pull out. 
Hook bolts extending through the post are more satis
factory. 

Wire Gates 
Make wire gates by attaching the wire to 3-inch dia

meter poles or stakes and attaching the gate stakes to the 
fence anchor poles with loops of wire. For a sheep tight 
gate, place the gate stakes 4- to 6-inches from the fence 
post. If the gate is more than 12-feet wide, add an inter
mediate stake to keep the wires from sagging. If the gate 
sags when closed by hand, use a gatecloser. Some gate 
closers are shown in Figure 1. 

Electric Fence Gates 
A gate for an electric fence is relatively simple. It con

sists of a single wire (or a double wire on a two-wire fence) 
attached to an insulated handle. It has a spring to main
tain tension. When building a gate anchor the line wire 
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Figure 1. Some simple gate closers: (a) deformed steel 
bar; (b) wire and wooden lever; (c) hinged steel gate 
closer. 

with a strain insulator to the end post and wrap it back. 
Attach a spacer insulator to the side of the post to hold the 
gate wire. Splice the gate wire to the line wire and make an 
eye at one side of the gate. At the other side make a 6-inch 
loop in the gate wire, attach a screen door spring to the 
loop and stretch the wire across the gate opening; attach a 
gate hook. Some gate hooks have a spring attached so the 
loop is unnecessary. Attach the gate hook so the spring 
will put tension on the wire when the gate is closed, as 
shown in Figure 2. 

I I 
LINE WIRE 

I, 

GATE WIRE 

Figure 2. Simple gate for electric fences. 



Semiautomatic Gates 
These gates facilitate the passage of vehicles through 

the fence lines. 
Semiautomatic gates are of three types - swinging, 

tilting, and sliding. They may be operated by a pull rod or 
by a lever or cam operated by the vehicles. 

Swinging, or bumper, gates must be carefully 
operated to avoid damage to the vehicle or gate. 
Floodgates 

A floodgate may be used to restrain livestock where 
the fence line crosses a wide stream or gully. 

Figure 3 shows one kind of floodgate. Strong, well
secured end-post assemblies are required on each bank, 
and precautions should be taken to prevent soil erosion 
around the posts. 

Figure 3. Fl.oodgates are used where fence lines cross 
wide streams and gullies. 

Cattle Guards 
Where vehicular traffic is heavy, install a cattle guard 

to facilitate passage of vehicles while restraining live
stock. Cattle guards may be purchased commercially or 
may be built from plans available through country 
agricultural extension offices. A cattle guard should beat 
least 8-feet wide with a pit 12- to 18-inches deep under the 

grating. Wings from the ends of the cattle guards to the 
anchor posts prevent livestock from walking around the 
ends. Crank case oil controls weeds and mosquitoes in the 
pit. Build a wide conventional gate adjacent to the guard, 
Figure 4, to allow passage of heavy trucks and farm 
machinery and, at times, livestock themselves. 

Figure 4. Cattle guards allow vehicles to pass through 
the fence line, but restrain livestock. 

Other Passageways 
Where people cross a fence frequently, provide a stile 

(Figure 5 a, b, c) or walk-through (Figure 5 d, e) passage 
to prevent damage to the fence. Stiles will turn all kinds 
and sizes of livestock; a walk-through will tum only large 
animals . 

• 
=- . "' • .. . ~,_fil~ .··· ,; . tr.. .·.· .· ~ i. 
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Figure 5. Passageways for humans to eliminate some 
gates. 

Plans 
Detailed working drawings for all types of gates and 

passageways may be obtained from your county Exten
sion office. 
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Electric Fences 
Harold Watson, Specialist, Agricultural Engineering, Alabama Cooperative 

Extension Service, Auburn University 

Electric fences have many uses on the farm. They can The amount of current and the time that it is allowed 
be used for enclosing fields and temporary pastures or for to flow is critical. It is, in fact, what determines whether a 
rotational grazing. They can be installed on irregular manufacturer's product is approved or not approved. To 
ground with slopes or terraces as well as on flat land. Be- give an effective shock to livestock but still be completely 
cause electric fences are simple, light, easily moved and safe for both livestock and humans, controllers must limit 
quickly installed, they can be relocated as needed. One- current flow to 0.025 ampere with only 0.1 second of ON 
wire electric fences protect other more permanent fences time alternating with 0.9 second of OFF time. 
from unnecessary damage by fence-jumping and fence
rubbing livestock'. 

A good electric fence has an approved electric-charge 
controller, four-point barbed wire to carry the charge 
directly to the skin of livestock, sturdy posts with good 
insulators for attaching the wite, and a good electrical 
ground. Materials for such a fence cost a third as much as 
a four-wire barbed wire fence and a fourth as much as a 
medium we~ght, woven-wire permanent fence. The cost 
of operating a 115-volt electric fence controller is about 20 
to 30 cents a month for a mile of fence. 

How They Operate. 
An energized wire leads from the controller and con

nects to .the barbed wire (see Figure l ). The energized wire 
provides an open circuit, and the barbed wires can "dead
end" at one or several places, depending on the number of 
confined areas. The circuit is closed or completed when an 
animal (or person), in contact with the ground, touches 
the wire. Then, a careful~l' limited amount of electrical 
current flows from the controller through the animal to 
the ground. 

MIN.•I ' 
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FIGURE 1. Electric Fence Installation 
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Approval Agencies. 
Today, there are two agencies that check and 

approve manufactured units - - the' Underwriter's 
Laboratory, Inc. (U.L.) and the Industrial Commission of 
Wisconsin. There are minor differences in the codes of the 
two, but if approved by either, a unit is considered safe 
when properly installed, used and maintained. While the 
U. L. approval is recognized in most states, Wisconsin and 
a few other states require the Wisconsin industrial 
tommission approval. Not all models of any one manu
facturer may be approved. Check the label of the model 
you intend to purchase, whether it is a 6- or 12-volt direct 
current or a 115-volt alternating current controller. 

Many units are approved only if housed indoors. If 
one is to be used near farm buildings, install the control
ler in a clean, dry, dust-free place like a garage or shop. 
Provide a weatherproof shelter for a controller used in a 
field. 

A controller that delivers currents strong enough to 
burn weeds is unsafe. There have been incidents where 
units have killed livestock and started forest fires during 
dry weather. This means the current was ON from 5 to 15 
times longer than the safe ON time established by the 
code. 

Choosing A Controller. 
You need only one controller for a continuous metal 

fence. First, be sure it is an approved unit. Other features 
to look for are a flasher to tell when the unit is operating 
properly, a high-low switch to give more voltage when the 
ground is dry, and an easy mounting feature for battery 
operated units. This mounting feature is especially 
important if you must use battery-powered units in 
remote fields. A 6-volt, hot-shot battery will last about 2 
or 3 months; thus, the cost will be about $1.20 per month 
of operation. 

The dependability and durability of a controller 



depends on its design, how you will use it, and how well 
you take care of it. Th~ new hermetically-sealed and solid
state controllers tend to last longer than the older units, 
which had an average life of from 2 to 4 yea~s. 

Never use a homemade controller or one that pro
vides a continuous current. Both children and livestock 
have been electrocuted by such units. 

Installing Your Unit. 
Install your approved controller in a dry place. Use 

an 8-foot length of either 1/2-inch copper or ~ / 4-inch 
galvanized iron pipe as a ground rod. Securely fasten a 
No. 10 AWG copper conductor to the fence and this 
ground rod with an aproved grounding clamp. Protect 
the controller against lightning damage by installing a 
lightning arrester. 

Lay out the areas to be fenced. Set solid corner posts 
and stretch light-weight, four-point barbed wire between 
them. Space line posts about 40- t~ 50-feet apart if fencing 
level areas. Posts should be closer together over ditches, 
terraces or rolling land to keep wire at the proper height. 
Line posts may be pressure treated wood, steel or special 
rod-type posts. Any of these can be driven into most soils 
with relative ease. 

Wire is attached to the posts with insulators. The 
insulators may be the glass (telephone-wire) type, porce
lain or polyethylene plastic. According to USDA engi
neers, polyethylene plastic forms a better insulation than 
some porcelain units. You can get plastic insulators in 
many shapes. There are strain insulators for the ends of 
fences, line insulators for fastening to permanent fence 
posts or to portable fence stakes, and gate insulators. Two 
types of portable fence stakes or supports using polyethy
lene plastic pipe are shown in Figtire 2. Several types of 
insulators are shown in Figure 3. 

/ 
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FIG'URE 2. Portable Posts Using Plastic Pipe As 
Insulators 

Running the Wire. 
While four-point barbed wire is most effective, two-
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FIGURE 3. Types of Electric Fence Insulators 

point and smooth wire have been used with success. Wire 
height will depend on the kind and age of livestock being 
confined. Most one-wire fences are used for cattle and 
horses with the wire placed at a height equal to 1/2 to 2/ 3 
the height of the animals, usually 30 to 36 inches. It is best 
to use two wires for hogs, sheep, calves and goats. For 
hogs, .run the lower wire 4 to 6 inches above the ground 
and the top wire about IO to 15 inches above ground, 
depending on the size of the hogs. For sheep and goats, 
run the lower wire about 8 inches above ground and the 
top wire about 16 to 22 inches. Use a spring-loaded, 
insulated-handle gate made of the same wire as the fence 
for equipment entrances. Keep charged wire at the same 
height as the rest of the fence. 

You can train livestock to respect the electric fence 
wires. Confine them for a very short time to a comer of 
the pasture or feed-lot with feed on the other side of the 
fence. The feed will tempt them and they will get the "feel" 
of the shock from the fence. 

Maintaining The Fence. 
As with any farm operation, success depends on 

management. Inspect the controller regularly and fre
quently. Replace broken insulators, reset leaning posts, 
and tighten sagging wires to keep everything in good 
working order. Check the fence lines often, especially in 
timber areas and brushland. For fewer weed problems, 
some farmers drive steel posts at an angle so weeds can be 
mowed under the wire. This works best with single wire 
fences for cattle and horses. 

Safety Rules. 
l. Do not use homemade or unapproved control

lers. 
2. Do not tamper with controllers; have authorized 

dealers make repairs. 
3. Use only one controller on a fence. 
4. Do not put electric fences near water pipes, irriga-



ti on ditches, or stock tanks. Do not let electric fence wire 
come in contact with other fence wire. 

5. Use only pulsating-type controllers. 
6. Show all farm personnel how to disconnect con

trollers in an emergency. Warn children about electric 
fences. 

7. Buy for quality, not price. Look for the approval 
label and safety features. 

8. Fasten yellow signs with Electric Fence painted 
on both sides in black to fence posts not more than 200 
feet apart. The signs should be 4 X 8 inches with letters not 
less than I inch tall. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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COW-CALF FEEDING FACILITIES 
GeorKe F. Grandle, Instructor, AKricultural EnKineerinK, University of Tennessee 

The cow-calf herd can be fed a great number of 
different ways-many of which evolve by adding onto 
existing buildings and equipment. Since few completely 
new cow-calffeeding facilities are ever constructed, it may 
be somewhat meaningless to discuss the specific details of 
a "typical" facility. Seldom are there two cow-calf opera
tions alike, but there are some general considerations for 
those producers planning to improve or add to existing 
facilities. 

The term "feeding facilities" does not mean feedlots 
in this fact sheet. "Feeding facility" means a feeding area 
and applies only to cow-calf herds. 

Planning the Facilities 

The "typical cow-calf feeding facility is not difficult 
to plan, but it is sometimes difficult to find a farm where 
the "typical" plan can be used. One of the first considera
tions in planning is for the number of cows, calves, and re
placements which must be fed. Also, the type of feeding 
program must be decided before the feeding equipment 
can be planned. For example, producers feeding only hay 
may need a different type of feed rack than those pro
ducers who feed silage. If a producer wants to feed extra 
grain to his calves, some type of creep feeder should be 
planned. 

Long range planning adds very little to the initial cost 
of a feeding facility, and yet future expansion is often 
overlooked during the planning stage. In general, leave 
the feeding facilities "open at one end," so additions can 
be made easily. In other words, plan for expansion even 
though expansion is not planned. 

Planning should include a means for getting service 
equipment into and out of the feeding area. Allow easy ac
cess and space to turn wagons or trucks when unloading 
feed. Leave room to fill feeders and plan them so that 
waste removal is easy. 

Location and orientation are important considera
tions in planning the total cow-calf feeding facility. Slope 
the site at least 2% for good drainage but less than 8% for 
cattle to walk without slipping. Feeding areas should be 
paved or mounded to keep animals as dry and clean as 
possible. Orient the feeding facilities with the open sides 
away from the prevailing winds. 

The sun angle can be used to an advantage in many 
installations. Tall objects, such as silos, should be located 
on the north end of the feeding facilities so as to not cast a 
winter shadow on the lot. Roof overhangs can be con
structed to use heat from the sun during winter while 
shading from the sun during summer. 

Consider the relationship of the feeding facilities to 
the other parts of the operation. Even though the hous
ing needs for cow-calf herds are generally minimal in the 
South, some thought should be given to the movement of 
cattle from the housing or resting areas to the feeding 
area. Locations of water supply, feed storage, and cattle 
handling facilities should also be considered in relation to 
the feeding area. 

Selecting the Feeding Equipment 

Regardless of the size of the operation, almost all 
cow-calf herds need hay feeders of some type . No more 
than one day's supply of hay should be placed in an un
covered feeder each day. Slant or V-neck slats are effec
tive in reducing the amount of hay wasted. Permanent 
type hay feeders are often attached to or built into the hay 
storage building. Such feeders are convenient for daily 
hay feeding, but the heavy traffic can cause drainage and 
waste handling problems. Therefore, fixed or permanent 
feeders may require a paved apron in front of the feeder. 
Portable feeders such as those shqwn in Figures 1 and 2 
are very useful in some operations. Portable feeders can 
help reduce the waste and drainage problems caused by 
feeding in the same location. 

FIGURE 1: Portable cattle feeding rack for hay and silage -

7003.l USDA PLAN NO. 5925. 



FIGURE 2: Portable hay feeding rack - USDA PLAN NO. 
5772. 

- ,~-·· ~!•"" 
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FIGURE 3: Portable feeders for big package hay bales -
USDA PLAN NOS. 6242, 6245, and 6249. 

Large package hay feeding will require a somewhat 
different type of feeder such as those shown in Figure 3. 
Ideally, the feeder should have a roof-especially if the 
package is larger than can be eaten in one day. 

Many producers utilize silage in their cow-calf feed
ing program. The permanent feeder in Figure 4 is easily 
mechanized when used in combination with an upright 
silo. Fence line feeders and side unloading wagons are 
ofte.n used in combination with horizontal trench or 
bunker silos. Fence line feeders can also be used with 
upright silos when the animals are to be fed at several 
locations away from the silo. 

Grain supplements may sometimes be fed in addi
tion to the regular forage program. Creep feeders such as 
those in Figure 5 can be used for selectively feeding extra 
grain to calves. 

There are many different types of mineral feeders 
which can be purchased or built at home. Figures 6 and 7 
show two common types. Since all cattle and calves need 
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minerals, producers sometimes combine face fly control 
with mineral feeding. Dust bags can be attached to the 
mineral feeder, or the mineral box can be fenced so that 
all animals must pass under a back rubber or face cloth 
before getting to the minerals. 

Constructing the Feeding Facilities 

When constructing feeding facilities, particular 
attention should be given to grading and drainage. Some 
sites have good natural drainage, while others require di
versions or even tile drainage. Remember to provide con
trol for the rain water runoff. 

Heavily used portions of the feeding area will re
quire paving, and concrete is by far the most widely used 
paving material. Because concrete is so durable. it is 
important to see that it is placed in the right location with 
the proper slope. It should be finished even and smooth 
but not slick. A wood float finish is generally recom
mended. A l" per foot slope as indicated in Figure 4 is 
considered self cleaning and is the maximum slope that 
should be used for animal traffic. A minimum slope of 
l / 4" per foot is necessary to prevent ponding during 
heavy rains. In no case should the slope be less than l I 8" 
per foot. The following concrete slab of thicknesses are 
recommended: 

2Je; CORRUGATED METAL 
ROOFING 

: ~ 

: :1'' I I 
I I 
I I ...... 

FIGURE 4: Permanent feed bunk for hay or silage -
Typical dimensions as shown. 

2"11 6" 

4"-Alleys and floors used only by livestock and 
small tractor manure scrapers. 

5"-Alleys and driveways with lightweight truck and 
tractor traffic. 

6"-Driveways used by heavy trucks and wagons. 
For concrete aprons with slopes less than I" per foot, 

a concrete step should be provided as shown in Figure 4. 
Neck rails help prevent animals from throwing feed out of 
the bunk and are therefore recommended for all bunks. 
Neck rails are essential for feeding calves. Typical dimen
sions for hay and silage bunks are shown in Figure4. The 
required feeding space is determined by the number and 
size of the animals which must eat. If all the animals must 
eat at once, allow space as follows: 

calves to 600 lbs ...................... 18" - 22" per animal 
600 lb. to market .................... 22" - 26" per animal 
mature cows .... .. ...................... 26" - 30" per animal 



(a) 

A, /;,. • . /,. -

FIG URE 5: Calf creep feeders, (a) Movable calf feed.er with attached creep - USDA PLAN 
NO. 5763, (b)Movable calf feederand creep fence - USDA PLAN NO. 5764, (c) Portable 
calf creep feeder - USDA PLAN NO. 5 768. 
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FIG URE 6: Mineral feeder for cattle - USDA PLAN 
NO. 5844. 

If feed is always available, the following dimensions 
apply: 

silage or hay ............................... 4,. - 6,. per animal 
grain or supplement .................... 3,. - 4,. per animal 
In conclusion, have a plan on paper before starting 

construction. The illustrated plans in this fact sheet which 
have identifying plan numbers are available from your 
local County Agricultural Agent or from the Extension 
Agricultural Engineer at your Land Grant University. 

FIGURE 7: "Weathervane" mineral feeder for cattle - USD.1 
PLAN NO. 5844. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation 
with the U.S. Department of Agriculture. W. R. Van Dresser, Dean, Extension Division, Cooperative 
Extension Service, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal 
and nondiscriminatory basis. 

An Equal Opportunity/Affirmative Action Employer 
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Fenceposts 

Wooden posts are plentiful in the South and are 
generally less expensive than steel posts. Strength and 
resistance to bending, misalignment and withdrawal are 
major advantages to wooden posts. For permanent fen
cing select either a decay -resistant variety, such as black 
locust, or posts which have been pressure treated with a 
preservat ive material. Table l shows the Ii fe expectancy 
of wooden posts from different tree varieties. 

Table 1. Life Expectanc~· for Untreated and 
Pressure-Treated Posts from Different Woods 

Variety 

Red Cedar, 
Black Locust, 
Mulberry 

White Oak 
Sou thern Pine, 

Hick ory, 
Red Oak, 
Sycamore, 
Poplar, 
Cott onwood 

L~(e Expectancy 
(Years) 

Untreated 

15-25 
5- 10 

2-7 

Pressure-Treated 

25-30 

25 -30 

Wood preservatives help guard against decay. Several 
types of preservatives are available, but the ones most 
commonly used for posts are pentac~lorophenol (pen ta) 
and creosote. Press ure treatment is a process which 
forces preservative into the wood under press ure. Fence 
posts should be treated to retain 6 to 9 pounds of prese r
va tive per cubic food of wood. Applying a preservative 
to the surface of wooden posts is not recommended 
because the wood will not absorb enough for effective 
protect1vn from deca y. 

Wooden posts from 5 112 to 8 feet long and from 2 1/ 2 

to 8 inches or larger in diameter are readily available. 
The larger the top diameter, the stronger the post. A 
4-inch post has twice the strength of a 3-inch post, while 
a 5-inch post has four times the strength of a 3-inch 
post. Line posts can be as small as 2 1/2 inches, but larger 
ones will give a stronger, more durable fence. Corner 
posts and gate posts should have a top diameter of at 
least 8 inches. Posts used to brace corner posts or to add 
strength to lines of steel posts should be 5 inches or 
more. 

Posts must be long enough for the fence height and 
the depth of setting. Anchor post s should be set no less 
than 3 1/3 feet into the ground. Set line posts 2 to 2 1/2 feet 
deep. Add together the depth of setting, the height of 
the top wire above the ground, and 6 extra inches to get 
the desi red post length. For example, a corner post set 
3 1/2 feet deep for a 4-foot fence would have to be 8 feet 
long . 

Wooden post sizes are usually given by top diameter 
in inches followed by length in feet. A post that is 7 in 
ches in top diameter and 8 feet long would be called a 
seven-by-eight and written 7" x 8'. 

Steel posts offer three major advantages. They weigh 
less, can be driven into the ground rather easily, and arc 
fireproof. They also ground the fen ce against lightning 
when the so il is moi st. 

Steel fence posts vary from 5 to 8 feet long in 6-inch 
increments. Steel posts usually cost more than wooden 
posts, and they can be bent or forced out of line by the 
livestock. Using wooden anchor posts every 50 to 75 feet 
may help keep steel posts from bending. 

Wire 

The two most common types of wire for pasture use 
are barbed and woven. A fence of either type or a com
bination of both is satisfactory. 

Most wire sold today is coated to protect it from rust 
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Figure I - Fence styles 
(a) 4 wire barbed fence for use with cattle or horses. 
(b) 3 wire barbed wire fence used primarily for temporary or 
intermediate fence lines - not for outer line use. 

and corrosion, such as galvanized wire. The degree of 
protection depends on the thickness of the galvanizing. 
Class I has the thinnest coating and the shortes t life ex
pectancy. Nine-gage wire with Class I coating will start 
rusting in 8 to IO years; the same wire with Class Ill 
coating will not rust for 15 to 20 years. 

Aluminum coating is also being used. Aluminum 
coated fencing will resist corrosion three to five times 
longer than galvanized wire with the same coating 
thickness. 

The stay (or vertical) wires in woven wire are 6 to 12 
inches apart and usually the same gage as the in
termediate wire. 

The style or design of woven wire is designated by a 
three or four digit number. The last two digits indicate 
the height of the wire in inches, while the first one or 
two digits indicate the spacing of vertical stays followed 
by the gage size of intermediate wire. For example, a 
style I047-6-9 is a 47-inch high fence with IO line wires, 
vertical stays every 6 inches, and 9-gage intermediate 
wire. Additional information on woven wire classifica
tion and gages is shown in Table 2. 

Table l. Weight Classifications and Wire Sizes for 
Woven Wire Stock Fencing 

Weight 

Light 
Medium 
Heavy 
Extra Heavy 

Gage of top and Gage of intermed-
bottom line wires iate line wires 

II 
10 
9 
9 

14 Y2 
12\/i 
II 
9 

Barbed wire is less expensive and somewhat easier to 
work with than woven wire fencing . It is sold in 80-rod 
rolls (80 rods= 1320 feet = 114 mile) and is available in 
several wire sizes and patterns. The more common sizes 
are listed in Table 3. 

Fasteners 

Wire is normally fastened to wooden posts with 1 Vi 
to 2-inch staples. Staples are sold by the pound and are 
available with grooved or plain shanks. Grooved shank 
staples provide greater holding power. 

(c) (d) 
5-4" 

(c) Combination fence for cattle or horses. 
(d) Combination fence for use with cattle or horses and hogs. 
Upper barbed wire strands can be eliminated if used for hogs 
only. 

Table 3. Available Sizes and Descriptions 
of Barbed Wire 

Line Wire Points per Barb Spacing 
Gage Barb (inches) 

12 \/i 2 4 
13 Y2 H.T .* 2 4 
14 2 4 
14 \/i 4 5 
]3 VJ H.T.* 5 

*High tensile steel wire. 

Specially designed metal clips to fasten wire to posts 
come with steel posts . 

Fence Styles 

Figure 1 shows several fence styles using barbed and 
woven ~ire. Use barbed wire with woven wire to keep 
large ammals from leaning over and breaking down the 
fence and to keep small animals from digging under the 
fence. Choosing a fence type should be based on the 
type of animals being confined, cost, and personal ex
perience or preference. 

Fence Construction 

Corner and Brace Assemblies 

Once the fence line has been cleared of brush and 
other obstructions, the next step is locating and install
ing corners and brace assemblies. This is the most im
portant part of constructing fences. A fence is no better 
than its corners and braces. Installing assemblies often 
takes up to half the total fence construction time. 

Figure 2 shows proper construction of a double span 
assembly for wooden anchor posts. A double span 
assembly is more than twice as strong as a single span; 
use it whenever the fence will be more than 200 feet 
long. A corner post will need a brace assembly for each 
fence line leading to it. Post depths shown in Figure 2 
are minimums. Use deeper settings for clay or wet soil 
conditions. The proper way to secure brace wire is 
shown in Figure 3. 
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FiRure 2 - Double span brace post assembly. Post depths 
shown are considered to be minimum. 

(b) 

When a fence is more than 650 feet between corner 
posts, use braced line post assemblies every 650 feet in 
the fence line. A braced line assembly is the same as a 
single span braced corner except that a second diagonal 
brace wire is used to take fence pull in the opposite 
direction. Figure 3A illustrates anchor and brace loca
tions for fences. 

Steel corner post and brace assemblies can be used in
stead of wooden assemblies. Set posts and braces in con
crete. The concrete anchor for corner posts should be 20 
inches square and 3 1/i feet deep. Braces may be an
chored in 20-inch-square blocks that are 2 feet deep. 

8RACt 
POST 

(g) 

1:.1 
I ' 

I: 
ii 
;, 
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1. 

.... . .... ..... ,~ .. 
Figure 3 - Correct procedure for threading the nine gage 
smooth wire used as diagonal in the brace assembly. 

Line Posts 

Stretch a cord or wire between the completed corner 
and brace assemblies to help align the line posts. Line 
posts should be 12 to 20 feet apart. Use 15-foot spacing 
for steel posts and for wooden posts with top diameters 
of less than 3 'I~ inches. 

Posts may be driven or set with either power or hand 
tools. A power driver or auger is highly recommended if 
more than a few hundred feet is to be constructed. Set 
or drive line post s at least 2 1/2 feet deep. 

Be sure to turn steel line posts the right way for at
taching the wire before driving them into the ground. 
Wire is normally placed on the inside (or pasture side) of 
the post. However, wire may be run on the outside of 
the post to improve the appearance of the fence. 

Wife 

The last step in fence construction is installing the 
wire. Use the following procedure. 

General Instructions 

I. Install and stretch wire in sections, running from 

one corner and/or brace post assembly to the next. 
2. Always work from the bottom up when installing 

wire. Install the bottom wire first, then the next highest, 
etc. 

3. Attach wire to the side of the post closest to the 
livestock being fenced , except where appearance is im
portant. 

4. Use galvanized staples or the wire clips that come 
with steel posts to attach wire. Staples should never be 
smaller than 11/i inches. Do not staple the vertical or 

Tension 
Curves 

Figure 4 - Typical tension curve in woven wire. This 
curve should be straightened by VJ when fence is proper
ly stretched. 
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ANCHOR-AND-BRACE LOCATIONS FOR FENCES 

STRAIGHT FENCES 
ON FLAT LAND 

_ts;)_ 
( 0) 

Up to 10 Rods .. 1 

( b) -~-
10 to 40 Rods-----------.... 

(c~0- mbly _]~_ 
I • ~to 10 Rods 10 to 40 Rods ---------..... 

CURVED FENCES 

( e ) 

Figure JA - Types of anchor-and-brace assemblies and 
where to locate them. (a) For fence lengths of JO rods or 
less, use single-span end construction. (b) For fence 
lengths of JO to 40 rods, use double-span end construc
tion. (c) For fences more than 40 rods Ion!!,, use a brace
lirre-post assembly to divide the fence lenf!,ths. rd) On 
rolling land, fence stretching is easier ~f braced line-post 

stay wires, only the horizontal or line wires. Staples 
should be driven so that the wire is held closely to the 
post but not tight. Remember, the wire should be free to 
move through the staple because of expansion and con 
traction. Good brace assemblies keep the wire tight. 

Woven Wire 

1. To attach the end of woven wire to the anchor 
post, remove a few vertical wires, wrap the line wires 
around the post and splice them back onto themselves. 
Also, staple securely at each line wire . 

2. Unroll wire along the ground next to the row of 
posts and stand the roll on end at the next anchor post . 

3. Prop the wire up against the line post. 

assemblies are located at the foot and top of each hill. 
(e) Contour.fences, more than 20 rods lonf!., should have 
a braced-line-post assembly installed to keep the stret
ches to 20 rods or less. Install in straif!,ht section at least 
one post span away from a curve. Don't install on a 
curve. It won't hold well. 

4. Attach the stretcher unit to the fencing . Use a 
single jack for fence less than 35 inches tall and a double 
jack for a taller fence. 

5. Stretch the fence slowly. As stretching pro
gresse~. the wire should be shaken loose from posts or 
any other obstructions so the tension is evenly 
distributed along the length. 

6. Staple each line wire to the anchor posts. Cut the 
center line wire, leaving enough to wrap around anchor 
posts and splice onto itself ju)t as in step I . Cut alter
nate line wires above and below center wire and wrap 
and splice as above. Top and bottom line wires should 
be cut, wrapped and spliced last. 

7. Fasten wire to line posts, starting at the end far
thest from the stretcher. 

7004.4 



Barbed Wire 

Follow the same general procedure given for woven 
wire but take the following precautions. 

1. Unroll wire straight off the roll, not off the side. 
2. There are no tension curves in barbed wire to aid 

in stretching. Stretch wire until it is fairly tight, being 
careful not to break it. 

3. Wear protective clothing and use extreme caution 
when working with barbed wire. 

Special Problems 

Two problems occur often enough to merit special at
tention. They are contour fencing and uneven terrain. 

Contour fences are most often associated with ter
races. When the fence line curves, reduce post spacing 
to prevent wire tension from overturning the posts. Use 
the following steps to determine the proper spacing. 

1. Stake out a smooth curve for the fence line using 
stakes at 14-foot intervals. 

2. Select any three adjacent stakes on the curve and 
stretch a string between the first and third stake (Figure 
5). 

-----\_-- -- - - - - -
StrinQ 

------- Line Stokes 

Figure 5 - Method of measuring curvature for contour 
fences. Use "distance" measurement to determine pro
per post spacing. 

3. Measure the distance from the string to the center 
stake and use the following table to determine post spac
ing. 

Distance (inches) 

4 
8 

12 
10 

Post Spacing (feet) 

14 
10 
8 
7 

When setting posts on a curve, slope them outward 
about two inches and attach the wire to the side of the 
post facing the outside of the curve. Posts will 
straighten when the wire is stretched. 

Crossing low spots requires special precautions to 
prevent post withdrawal or washout. In locations not 
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subject to frequent flooding, use extra-long posts set 
3 1/J to 4 feet deep or set posts in concrete to prevent 
withdrawal (Figure 6). A hinged floodgate may be used 
in low spots that flood where fences cross streams 
(Figure 7). 

. '• 
,~. : :~ 

/r~ :.1 
Concrete ~I 

~ 
Diameter 

Figure 6 - Line post anchored in concrete to prevent 
withdrawal or washout because of its gulley location. 

Figure 7 - Hinged flood gate assembly for use over 
streams or in gullies subject to frequent flooding. 

Gates 

You can buy or build gates for fences. Several plans 
for gates, man-passages and cattle guards are available 
through your local Extension office. 

Maintenance 

A fence that is properly cared for will give long and 
trouble-free service. Make the following part of your 
regular maintenance program. 

I. Repair or replace anchor post assemblies 
whenever they show signs of weakness. 

2. Refasten loose wires to posts and splice broken 
wires when necessary. 

3. Keep the fence properly stretched. 
4. Keep the fence line clear of weeds and brush. 
5. Plan and follow a regular inspection routine for 

any needed maintenance. 
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Silage Storage and Feeding 
L. Bynum Driggers, North Carolina State University, Raleigh, N. C. 

The silo is the major component in a silage storage and 
feeding system. 

Silo types fall into two general classifications, tower and 
horizontal. Tower silos are classified as conventional, such as 
the concrete stave, or gastight. Horizontal silos are classified 
as bunker above ground, trench below ground and temporary 
stacks. 

Silage losses during storage occur from seepage, surface 
spoilage and fermentation and vary with the type of silo (Table 
I). 

Table 1. Estimated Nutrient Losses for 
Corn Silage By Type of Silo 

Type of Silo 

Gas tight 
Concrete Stave 
Horizontal (trench or bunker) 
Stack 

Tower Silo Systems 

Percent loss of nutrients 
Average Range 

6 
11 
15 
20 

2-12 
5-15 

10-25 
12-25 

A tower silo with unloader, properly located with respect to 
a covered silage feed bunk with mechanical conveyor, permits 
a completely mechanized and automated system of moving 
silage from storage to the cattle. Fresh feed is provided by the 
convenience of feeding small amounts more frequently. 

Large diameter silos present a definite economic advantage 
in cost per ton of capacity, but the size selected has to be mat
ched to the feeding rate. At least two inches of silage should be 
uniformly removed daily in the winter from conventional silos 
to prevent spoilage. A minimum of three inches is desirable -
during the summer. 

The approximate capacities of tower silos are given in Table 
2. The amount of feedable silage is the capacity listed less the 
losses shown in Table I. 

If a central feeding site is selected and the area fenced, the 
silos should be located outside the lot. In this case where 
animals have access to both sides of the feed bunk, there 
should be at least 12 feet of clearance between the fence and 
the end of the feed bunk. An overhead cross conveyor delivers 

Table 2. Estimated Capacity of Tower Silos, Tons at 
68 to 72 Percent Moisture 

Silo Silo Diameter (feel) 
Height 

ft. 16' 20' 24' 26' 28' 30' 

40' 209 237 470 552 640 735 
50' 271 424 610 717 830 955 
60' 527 760 892 1033 1188 
70' 1059 1227 1410 

The above capacities must be reduced by the nutrient losses given in 
Table 1 to obtain the feedable silage capacities. 

the silage to the bunk feeder. This arrangement provides free 
movement of the animals around the bunk and facilitates 
scraping of the manure (Figure I). It also permits loading of 
silage into a wagon for feeding at other locations. 

A minimum of I 0 feet of pavement should be provided adja
cent to the feed bunk. This provides a firm footing for the cat
tle while eating and allows manure removal by scraping. 

A roof over the bunk protects the cattle from rain, snow and 
the hot sun. It also protects the feed in the bunk from the 
weather. figure 2 illustrates a covered feed bunk where cattle 
eat on both sides. A 4-inch to 6-inch step alongside the bunk 
keeps the bunk cleaner by discouraging cattle from standing 
alongside or backing up to it. 

Horizontal Silo Systems 
The type of horizontal silo selected, trench or bunker, will 

generally depend upon the terrain. In either case, the walls 
should be constructed of a tight durable material such as 
pressure treated wood or reinforced concrete and sloped I to 2 
inches outward per foot of depth for better and easier packing. 

Floors should definitely be surfaced with concrete, crowned 
in the center and sloped enough to provide adequate drainage, 
normally '14" per foot. 

Horizontal silos are less expensive than tower silos but re
quire greater skill in filling and sealing because of the larger 
surface area. Two silos constructed side by side as shown in 
Figure 3 might be more desirable than one wide silo because 
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8°( MIN) 
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STEP MAY BE USED TO 
KEEP BUNK CLEANER 
BY DISCOURAGING COWS 
FROM STANDING ALONG 
SIDE BUNK OR BACK ING 

~UP TOIT 

IJ.J..l~-...,.-a 4 " TO 6 " 

I I 

I 
I 
I I 

!... J 

6"x 12 " FOOTING 

Figure 2. Covered feed bunk for cattle eating on both sides with a step alongside lo keep bunk clean. 

the exposed surface area is less when the silo is opened and 
more silage is removed from the front face each day thereby 
reducing the losses. Table 3 lists the approximate storage and 
feeding capacities of horizontal silos. 

Table 3. Approximate Storage* and Feeding Capacities of Horizontal Silos, 
680Jo ~ 720Jo Moisture Content 

Sidewall Average Capacity per No. animals to remove 4" 'daily 
Width Height Depth Foot of 40 lbs./day 50 lbs./day 60 lbs./day 

Length 

20' 6' 6' -6" 2.7 tons 46 36 30 
8' 8'-6" 3.6 60 48 40 

24' 6' 6' -6" 3.3 54 43 36 
8' 8' -6" 4.2 71 57 47 

30' 6' 6' -9" 4.2 70 56 47 
8' 8' -9" 5.4 90 72 60 

10' 10'-9" 6.7 111 89 74 

36' 6' 6' -9" 5 83 67 56 
8' 8'-9" 6.5 108 86 72 

12' 12'-9" 9.4 157 126 105 
16' 16'-9" 12.4 207 165 138 

40' 6' 7'-0" 5.7 96 77 64 
8' 9'-0" 7.4 123 98 82 

12' 13' -0" 10.7 178 142 118 
16' 17'-0" 13.9 232 186 155 

•Based on settled silage weighing 40 pounds per cubic f 001. 
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Figure 3. Silos constructed side by side reduces construction costs 
and reduces exposed surf ace area resulting in less spoilage. 

Filling and Packing 
Dump trucks or wagons with mechanical unloaders are 

preferred for filling because the forage can be spread in thin, 
even layers. If the forage is blown or dumped into the horizon
tal silo, a tractor with a blade should be used to spread the 
material into thin layers for better compaction. 

Continuous packing with a wheel tractor, driven back and 
forth over the forage, forces the air out of the pile and cor
respondingly prevents spoilage. There is no danger of over
packing and no damage will result from continuous packing. 
A crawler tractor with tracks will result in a poorer compaction 
because of the low bearing pressure. 

Fast filling, thorough packing and immediate covering 
results in lower spoilage losses. 

Covering 
When the silo is filled, the cover should be applied im

mediately. The silage should be crowned several feet above the 
sides before the cover is applied. A covering of black 
polyethylene plastic film of 6 to 8 millimeter thickness is 
economical and effective. The cover, securely anchored along 
the windward side first, is then spread tightly over the forage. 
To minimize spoilage, particular attention should be directed 
to thorough compaction and the exclusion of surface water 
along the sides. All edges must be sealed to exclude air and 
water. A slight channel along both sides will direct rain water 
to the lower end of the silo, reducing seepage and thus spoilage 
along the sides (Figure 4). Old tires, sawdust or some other 
suitable material can be used to weight and protect the cover 
and keep it pressed firmly against the forage. 

\ IRES, SAWDUST 

WATER DRAIN 

6 MIL PLASTIC 

HORIZONTAL SI LO COVER 

Figure 4. Cover the silo and seal edges to exclude air and water. The 
channel on both sides directs the water towards the end, eliminating 
seepage into the silo. 

Economics 
Several types of silo systems are suitable to choose from, 

and there are claims and counterclaims concerning their ability 
to make quality silage. They differ in cost, convenience and 
storage losses . However, there is little difference in silage 
quality from the various types of silos with similar manage
ment. Quality silage can be made in most any silo, but silage 
quality can vary because of management, moisture level and 
quality of silage put into the silo. 

Storage losses occur in any silo (Table 1) even with the best 
management. The losses are usually lowest in a gastight silo 
and highest in the bunker and trench silos with losses in the 
concrete stave falling between the gaslight and the horizontal 
silos. These losses affect the total value of silage in a particular 
silo. For example, if the loss in nutrients is 6 percent in one silo 
and 12 percent in another and silage is worth $30 per ton, 
silage from the silo with the 12 percent loss would cost $1.80 
per ton more than that from the silo with 6 percent loss. 

Investment costs for silos vary according to their size and 
type of construction. A meaningful way to compare the invest
ment is by the cost per ton of feedable silage. Feedable silage is 
storage capacity less the storage losses. Investment cost per ton 
of f eedable silage is lowest for horizontal silos and highest for 
gaslight silos. This cost can be reduced by filling a silo more 
than once during the year. One big question the farmer must 
answer is: Will the reduction in dry matter losses pay for the 
added cost? 

Ownership costs, a major category of expenses, include 
depreciation, taxes, interest, insurance and repairs and these 
costs exist whether or not the silo is used and must be covered 
if the investment is to be profitable. 

Annual ownership costs are estimated at 14.6 percent of the 
investment cost for concrete stave and horizontal silos and 
14. l percent for gastight silos. 

Feeding Systems 
Figure 5 schematically depicts several alternative feeding 

systems. 
Self-feeding directly from the silo, using a gate or electric 

wire, is the simplest method of feeding out of a horizontal silo. 
But, in a cow-calf operation, the cattle eat more than enough 
to meet their requirements. To self-feed, it is generally agreed 
that one-third more silage is required than when feed con
sumption is controlled. 

Four to six inches of silo width per animal is sufficient for 
self-feeding if the animals have continuous access to the silo. 
Unless access to the silo is available at all times or unless all 
animals can eat at once, self-feeding may not be satisfactory. 
No less than 3 to 4 inches of silage must be removed daily from 
the open end to prevent spoilage and thus must be considered 
when determining the silo width . Table 3 shows the number of 
cattle that must feed from different width silos in order to 
remove 4 inches daily from the open end. A self-feeding gate 
across the silo as shown in Figure 6 provides access to the open 
face. Normally, the silage depth should be limited to 6 feet 
when self feeding. Otherwise the silage above this depth must 
be removed by hand and deposited behind the gate. Do not 
allow the cattle to eat ho.ck into the silage permitting it to 
bridge over their head. A sudden collapse of the bridged silage 
can result in injury to the cattle and man. 

The method used mostly to remove silage from a horizontal 
silo is a tractor mounted front-end loader, as shown in Figure 
7. With this equipment the silage is: 
a. deposited directly into f enceline box feeders, 
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TOWER SILO 

SI LO UNLOADER 

~ECHANICAL BUNK FEEDER 

SILAGE LOADER 

WAGON w/ 
CROSS CONVEYOR 

BUNK FEEDER 

HORIZONTAL SILO 

SELF- FEEDING WAGON 

FRONT END SELF- FEED 
TRACTOR LOADER 

WAGON w/ 

CROSS CONVEYOR 

BUNK FEEDER 

SELF- FEEDING 
WAGON 

FENCE LINE 
BOX FEEDERS 

BUNK FEEDER 

Figure 5. Silage feeding can be mechanized several ways from both tower and horizontal silos. Select the system that fits into your operation 
for maximum efficiency. 
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b. loaded onto trucks or wagons for filling a permanent bunk 
feeder or portable feed bunk, 

c. or placed directly into a fenceline bunk feeder. 
A side unloading wagon quickly and easily deposits the 

silage in a bunk feeder as pictured in Figure 8. Large amounts 
can be transported to several remote feeding areas. 

Fenceline bunk feeders allow animals to eat from one side of 
the bunk only. Thus, twice the bunk length is required com
pared to those with access to both sides. However, a fenceline 
feeder is preferred in many cases because the feed is placed in 
the bunk without taking the equipment into the lot with the 
cattle. Figure 9 shows a typical covered fenceline bunk feeder. 

Portable bunk f ceders are very effective where cattle are 
transferred to different pastures periodically and the installa
tion of a permanent bunk is not feasible. Properly constructed 
on skids or wheels, a portable bunk can easily be moved to dif
ferent pastures or different locations within a pasture to avoid 
muddy conditions or the trampling and killing of the grass 
around the feeder. 

Figure 6. A self-feeding gate in a horizontal silo. A maximum silage 
depth of 6 feet is recommended, otherwise the silage above this depth 
must be hand removed and deposited behind the gate. 

Figure 7. A front end loader is used to remove the silage from the 
silo and fill the side unloading wagon. 
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Figure 8. A side unloading wagon quickly and easily deposits silage 
in a bunk feeder. 

Figure 9. A fenceline bunk feeder can be filled without taking the 
equipment into the lot with the cattle. A side unloading wagon or 
truck is normally used to fill the bunk. 



Stack Silos 
Stack silos are considered as temporary or emergency 

storages made by piling silage into a neat stack on a well
drained site. The principles of filling, packing and covering 
permanent horizontal silos also apply to stack silos. A furrow 
around the stack into which the edges of the cover are inserted 
before the furrow is back filled provides an effective means of 
sealing this type of silo. The cover must be weighted in the 
same manner as prescribed for the permanent horizontal units. 
Since there are no sides, shifting silage might cause a tractor to 
overturn. Therefore, extreme care must be exercised when fill
ing and packing. 

Plastic Bags 
Recent research at Auburn University offers a new method 

of silage storage in plastic bags holding approximately 100 
tons. The large plastic bags that resemble giant sausages when 
filled do require a specialized piece of equipment for filling . 

Economy, good silage quality, minimum spoilage losses and 
operational versatility are strong points of the plastic silos ac
cording to the researchers. 

Care must be exercised to assure uniform filling and to pre
vent tearing the bag. 

Normally the bags are placed directly on the ground or a 
grassed area. Repeated vehicular movement in and out when 
unloading the silo could create muddy conditions. 

Silo Safety 
Nitrogen dioxide (silo gas) is a product of the ensiling pro

cess that is extremely toxic to people and animals. Nitrate con
centrations are more severe when excessive nitrogen is 
available to the growing forage and when plant growth is 
retarded by adverse weather conditions. The gas begins to 
form within two hours after the first silage is placed in the silo 
and can continue for a year. However, the greatest danger is 
during the first 12 to 60 hours of filling but extreme care 
should be exercised during the first two weeks. 

Silo gas is heavier than air, yellowish-brown, smells like 
some laundry bleaches and is lethal. It is toxic at concentra
tions as low as 25 parts per million (ppm) but is not identifiable 
by odor or sight at this level. Thus, it can be present, creating a 
very unhealthy atmosphere, requiring extreme caution in and 
around the silo. 

Don't go in the silo unless necessary. Run the silage blower 
15 to 20 minutes before entering. Have someone else with you 
and attach a safety rope if you must enter the silo. 

Inhalation of even a small amount of the gas causes a short
ness of breath, coughing, burning sensation in nostrils, throat 
and chest and unusual tiredness. Nausea may occur with 
higher concentrations. 

Get into fresh air immediately and CALL YOUR DOCTOR 
if exposed to silo gas. 

Virginia Cooperative Extension Service pr<?wams, a~tivities, and_ ~mploy_n:ie~t opportunities are avai!able t_o all people. regardless of 
race, color, religion, sex, age, national origin, handicap, or pol1t1cal affll1at1on. An equal opportun1ty/afflrmat1ve action employer. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 ~nd J~n.e_30, 1914, and ?eptembe~ 30, 197~. in C<?operation with t~e 
u. s. Department of Agriculture. W. R. Van _Dr~s.ser, Dean, Extens10~ D1v1s1on, Co_operat1ve Extension S~rv1ce, V1rg1nia _Po_ly_technic 
Institute and State University, Blacksburg, V1rgin1a 24061; M. C. Harding, Sr., Administrator, 1890 Extension Program, V1rgin1a State 

University, Petersburg, Virginia 23803. 
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Webster defines "shrink" as a loss in value. This sense 
of lost value is particularly appropriate when the term is 
applied to cattle and calves. Shrink in cattle is a loss in 
weight due to loss of gut fill or tissue. Causes of shrink, or 
drift, as it is sometimes called, are many and varied, but 
feed and water deprivation or exposure to other stresses 
account for most of them. 

Cattle weigh less at the sale barn than in the pasture, 
less in the feedlot than in the sale barn, and less at the 
packing plant than in the feedlot. These weight 
differences represent lost dollar . value to the seller or 
buyer and .an enormous loss to the industry. 

Traditionally, cattlemen have thought of shrink as a 
simple loss of fill which is regained when the animal 
drinks and eats. Actually, shrink is both fill and tissue 
loss. In general this loss is greater and of more significance 
than the average catteman realizes. This is especially true 
when the combined effects of other stresses are 
considered. 

Studies reported from Iowa by Self and Gay, 1972, 
indicated an average shrink of 9.2% for cattle purchased 
through sale yards while the average length of time 
required to recover shipping shrink was 10.5 days . 
Naturally, there are time and feed costs associated with 
this period of getting cattle back to their payweight. You, 
as a cowman, may feel this is the feeder's problem, which 
is true, but the feeder must take these costs into con
sideration when bidding for your feeder calves.You must 
be able to estimate shrink, under your conditions of 
marketing, and translate this into dollars and cents when 
you are bargaining with buyers. Table I shows the results 
of a Wyoming study with feeder cattle handled under dif
ferent conditions. This is additional evidence that shrink 
must be considered when cattle are purchased or sold. 

Table 1. Shrink In Feeder Cattle 
Exposed to Different Conditions 

Conditions 

8 hour drylot stand 
16 hour drylot stand 
24 hour drylot stand 

8 hours in moving truck 
16 hours in moving truck 
24 hours in moving truck 

Percent Shrink 

3.3 
6.2 
6.6 

5.5 
7.9 
8.9 

8000 _1 

Factors Influencing Shrink 

Time in Transit 
Time in transit appears to have the greatest influence 

on gross shrink. A study from Wyoming by Tippets and 
co-workers, involving over I 00,000 cattle, revealed that 
shrinkage occurs rapidly during the early part of trans
port, levels off and then gradually increases. In this study, 
cattle shrank about I% per hour for the first three to four 
hours, then about I/ 4% per hour for the next 8-10 hours 
and after that .066% per hour. The distance hauled, which 
is closely related to time, was studied by Self and Gay. 
They observed 8% shrink in cattle which were hauled an 
average of 636 miles. An increase or decrease of 100 miles 
distance resulted in an increase or decrease of 0.61 % 
shrink. 

Amount of Fill 
Cattle on lush grass or silage rations shrink more 

than those on dry grass or lower moisture, feedlot rations. 
You have likely observed that buyers avoid or bid less for 
"over-filled" cattle. They unfortunately do not compen
sate accordingly for "shrunk out" cattle. The practice of 
withholding feed and water before shipping is not sound 
for feeder cattle. When shrink exceeds 10-12% of 
"normal" weight, the animal is unduly stressed and will be 
more susceptible to disease organisms. This amount of 
shrink can occur with 24-36 hours in transit. 

Weight and\or Condition 
Since heavier animals tend to be fatter, they tend to 

shrink less on a percentage basis. However the relation
ship between weight and shrink is not great. Highly 
finished animals shrink less than animals of similar 
weight but lesser finish. The Iowa study found 673 pound 
yearlings shrank 9.62% while 504 pound calves shrank 
9.49% from payweight. 

Season of the Year 
Higher temperatures are related to greater shrink 

losses and greater stress, so summer shipments shrink 
more than winter shipments. Of course, the feed that 
animals are exposed to varies with the season, which in 
turn influences shrink. A sudden change in weather or 
temperature will make for a change in consumption of 
feed and water or fill. 

Handling and Shipping Procedures 
Another study from Iowa (Self and Gay) compared 



handling and shipping procedures and found that total 
shrink from "pasture weights" was less when cattle were 
handled as quietly as possible and shipped directly from 
the ranch to their final destination. Both buyer and seller 
benefited by direct shipment when compared to the 
seller's delivering the cattle to a shipping point for sort
ing, weighing and reshipment. Continued handling or dis
turbance of cattle causes continued shrink and stress . 

Recent studies by Koers and co-workers in Texas 
compared feeding methods for cattle assembled at yards 
in the Southeast for reshipment to Texa s feedlots. 
Feeders exposed to hay and water were stressed more by 
subsequent shipment than those given a pelleted, com
plete ration. Less mortality and morbidity were 
experienced with the calves which had consumed the 
complete ration before shipping. 

Some Do's and Don'ts for Buyer and Seller 

(1) Precondition cattle for stress and shipment. 

(2) Make sure transportation is as direct and 
short in time as possible. 

(3) Don't overcrowd or underload shipments. 

(4) Don't mix extremes in size. 

(5) Don't keep cattle off feed and water for 
extended periods before shipment. 

(6) Don't overfill before shipment. 

(7) Don't rush, crowd and excite cattle during 
handling. 

(8) Don't leave cattle at auction barns follow
ing sales without feed and water. Again, com
plete ration with available energy and protein 
is needed to reduce shrink and stress. 

Comparing Actual Prices to Prices Bid or Paid 
After Shrink Is Considered 

When price .comparisons are made, a point of 
reference is necessary. First, consider yourself a cowman 
who is selling feeder calves. Your calves weigh so much in 
the pasture. Getting paid on this basis would be nice, but 
there is no way to determine weight without handling and 
disturbing the calves and thus causing some shrink. Per
haps, if you are within a few miles of a sale yard and 

handle the calves carefully. you may get by with 2-J9 
shrink from pasture weights. A buyer knows shrink wi 
continue if the calves are confined in the sale yard tor IC 
12 hours. possibly an additional 2-30'< . He also knows thc1 
the calves will continue to shrink as they are shirret 
probably another 2-3%. depending on the time involvet 
Instead of bidding on a delivered basis. the buyer ma 
offer you 35<r with a 4% pencil shrink. Looking at Table 
(a and b) you can see this is equal to $33 .60 as delivere< 

Table 2a. Relationship of Actual Prices to Bid 
After Considering Shrink 

Price Shrink to Payweight In Percent 
Offered 

cwt 2 4 6 8 10 

$45 44.10 43.20 42.30 41.40 40.5( 
40 39.20 38.40 37.60 36.80 36.0( 
35 34.30 33.60 32.90 32.20 31.5( 
30 29.40 28.80 28.20 27.60 27.0( 
25 24.50 24.00 23.50 23.00 22.5( 
20 19.60 19.20 18.80 18.40 18.0I 

Table 2b. Relationship of Actual Price to Prict 
Paid After Considering Shrink 

Price 
Paid/cwt 2 4 6 8 10 

$45 45.90 46.80 47.70 48.60 49.5l 
40 40.80 41.60 42.40 43.20 44.0I 
35 35.70 36.40 37.10 37.80 38.51 
30 30.60 31.20 31.80 32.40 33.01 
25 25.50 25.75 26.00 26.75 27.51 
20 20.40 20.80 21.20 21.60 22.Qi 

Assuming the calves shrink a total of 10% from r• 
weight, the buyer would actually pay $37 .10 on 
delivered basis, ~ven if you allowed him the 4% per 
shrink. If you give him 2% pencil shrink. the calves c 
him $37.80 laid in. plus commission and trucking. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 
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Organization of Feeder Cattle Sales 
J. S. Buchanan, Extension Professor, Animal Science, North Carolina State University 

A number of states in the Southern Region have 
operated an organized State Graded Feeder Cattle 
Marketing Program for some time. These sales were first 
started as demonstrational sales to promote the coopera
tive marketing of feeder cattle produced in this area. The 
many small producers located in some of the Southern 
states with cow herds or steer grazing operations have 
found that a good market can be established and main
tained by the co-mingling of ownership of feeder cattle 
where they can be offered for sale in large numbers and 
sold in uniform lots according to their breed, sex, weight, 
and grade. 

This kind of marketing program does promote 
recommended breeding, feeding, management, and 
marketing practices and attracts buyers to states where 
Graded Sales are held. One of the greatest benefits of this 
system of marketing feeder cattle is its indirect influence 
on the methods of selling and on prices received through 
sales at weekly livestock auction markets and other 
marketing channels. A well-organized and operated State 
Feeder Cattle Marketing Program is an excellent way to 
provide producers with a dependable market and the 
feeder cattle buyer a reliable supply of healthy, good 
quality cattle. 

A State Cattlemen's Association or a similar 
organization, the State Department of Agriculture, the 
Agricultural Extension Service and Livestock Auction 
Market Operators rhust work together in the organiza
tion and operation of State Graded Feeder Cattle Sales. 

Each county should be encouraged to have a County 
Beef Cattle or Livestock Association and a producer 
representative selected from this group will represent his 
county on the board of directors of the Area Feeder Cattle 
Marketing Association. This Area Feeder Cattle Market
ing Association is responsible for the operation of the 
Stated Graded Sales in its area. They elect a sale manager 
who is usually a producer but in some locations may be 
the Extension Livestock Agent in the county where the 
sale barn is located. The sale manager and one producer 
representative, elected by the area association, will repre
sent this sale, or possibly a group of sales in the same 
general area, as members of the State Cattlemen's Associ
ation- Feeder Cattle Committee. With this kind of 
organizational structure, each county and area associa
tion makes a definite contribution to the State Feeder 

Cattle Marketing Program. Each State Graded Feeder 
Cattle Sale is required to operate under uniform rules and 
regulations approved by the state committee, but each 
sale will also have their own rules and regulations that 
apply to their particular sale. 

A standing committee of the State Cattlemen's 
Association serves as the governing body of the Feeder 
Cattle Marketing Program. This committee is composed 
of the sale manager and one producer from each sale loca
tion in the state. It is important that the State Feeder 
Cattle Sale Committee have full control over the opera
tion of a state-sponsored feeder cattle sales program. This 
group approves the rules and regulations for all sales, the 
addition of new sales or elimination of sales from the state 
program and approves a complete sales schedule for the 
entire state. It is responsible for a yearly budget for the 
operation of the state program, including sale charges to 
producers for state advertising expenses and other costs 
involved in the operation of the sales. This State Feeder 
Cattle Committee will meet at least once a year as a full 
committee, and the Executive Committee needs to meet 
one or two times a year. 

All of the State Feeder Cattle Sale Program's 
financial transactions should be handled by the State 
Cattlemen's Association. The Executive Secretary of the 
Cattlemen's Association will assist with sales promotion, 
public relations, transportation for cattle purchased in 
sales and with coordinating all phases of the organiza
tion and operation of the marketing program. 
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Grading or sorting of the cattle may be done by 
university or State Cattlemen's Association employees. 
Representatives of the State Department of Agriculture 
in some states are primarily responsible for the grading of 
cattle. They supervise a training program for additional 
cattle graders that may be needed and prepare a grading 
schedule for all sales. The State Veterinarian should co
operate with the State Feeder Cattle Committee on all 
h.ealth related regulations and activities. 

Most Graded Cattle Sales will be held at weekly 
Livestock Auction Markets. The auction market opera
tors are licensed and bonded and have experienced 
personnel that are qualified to handle the cattle and office 
work in an efficient manner. Each Area Feeder Cattle 
Marketing Association should make their own arrange
ments for conducting the sale with the Livestock Market 



Operator. Marketing charges to the producer should be 
within brackets approved by the State Feeder Cattle Sales 
Committee. A Livestock Market Operator who has the 
confidence of the producers and buyers is an asset to any 
sale. 

The Agricultural Extension Service is primarily 
responsible for the educational phase of a Feeder Cattle 
Marketing Program. Through the news media, County or 
Area Feeder Cattle Associations and personal contact, all 
beef cattle producers should be kept informed of the rules 
and regulations and the time and place of the Graded 
Feeder Cattle Sales in their area. Extension Animal Hus
bandry Specialists should assist with the organization of 
the Feeder Cattle Marketing Program on a county, area , 
and state level. Also, they will work closely with the State 

Feeder Cattle Committee in the preparation of a sales 
schedule and the advertising budget, in addition to keep
ing all county livestock agents infor:med of any changes or 
improvements in the marketing program. Extension 
Specialists should prepare a complete summary of state 
graded feeder cattle sales each year and make this 
information available to individuals and organizations 
interested in this system of marketing cattle. 

A State Feeder Cattle Marketing Program must be 
properly organized to be successful over a long period of 
time. It affords a good opportunity for the feeder cattle 
producers, commodity organizations and agricultural 
agencies to work together on providing the best possible 
marketing system for feeder cattle produced in the 
Southern Region. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic I n1titute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 

8001.2 



COOPERATIVE EXTENSION SERVICE - SOUTHERN STATES 

EXTENSION DIVISION 

VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSIT'f 

SOUTHERN REGIONAL 

BEEF COW-CALF HANDBOOK 
SR 8002 

The Use of Futures Market 
for Hedging Beel Cattle 
By Emmit L. Rawls and B. G. Hicks, Assistant Professor and Professor, 

University of Tennessee Agricultural Extension Service. 

Futures trading in fed cattle contracts has been in 
existence for over IO years. The Chicago Mercantile Ex
change initiated trading in what is termed .. Live Beef 
Cattle" futures contracts on November 30, 1964. Seven 
years later, futures trading in feeder cattle contracts 
began. These are the twQ contracts the cow calf producer 
may use to hedge his beef cattle in the futures market. The 
feeder cattle contract calls for 550 - 650 lb. cattle, there is 
no futures contract for the typical southern 350 to 500 lb. 
weaned calf. Therefore, futures for hedging beef cattle 
would be most applicable to the cow calf producer who is 
backgrounding his own calves for sale as yearlings or one 
who is planning to either finish his calves himself-or have 
them finished in a custom feedlot. · Needless-to-say theJe 
contracts are also applicable to beef producers who might 
be purchasing calves to backj?;round and either sell, finish, 
or have custom fed. It would also apply to producers pur
chasing yearlings to finish themselves. 

Trading in live beef cattle or feeder cattle contracts is 
designed to provide those owning feeders and those hold
ing fed cattle inventories with a means of shifting to others 
the risk of loss from sharp price declines. The process is 
known as hedging. Hedging is a cattle producer who may 
use the futures market to price cattle he will have ready for 
delivery at some time in the future. 

Regardless of whether a producer hedges, profits are 
derived from efficient production and from coordinating 
production and marketing. It is through the buying and 
selling of futures contracts that the hedger is able to insure 
himself of a particular price that the futures market may 
be offering him. 

To evaluate the role futures markets might have in a 
beef cattle operation, at least a good understanding of 
futures trading is needed. In some locations those who 
wish to use futures contracts may need to know more 
about futures trading and hedging than their broker 
knows. In such areas, brokers seldom have an opportu
nity to study and get involved in either the economics of 
producing and feeding cattle or trading live cattle and 
feeder cattle futures trading. 

The objective of this leaflet is to give producers 
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enough information to let them decide for themselves if 
the futures market has a place in their operations. The 
purpose is not to encourage producers to use the futures 
market in their beef cattle operation. 

TIIE FUTURES MARKET 
Trading in commodity futures contracts is con

ducted at specialized institutions called "exchanges" or 
.. boards of trade". These facilities serve only as a place 
where the buying and selling of contracb can take place 
among speculators11 and those who want to "hedge". In 
addition to furnishing physical trading facilities, the ex
change or board of trade establishes the rules under which 
trading takes place, uniform contract specifications, 
trading regulations and delivery terms. 21 

WHAT IS A FUTURES CONTRAC11 
A futures contract is a commitment-a legally bind

ing agreement-to deliver or receive a specified quantity 
and quality of a commodity at a specific place, price, and 
time in the future. Price of the commodity in a futures 
contract at any given moment is determined in the trading 
pits of the futures market facilities by open bidding (auc
tion). The ·bidding is between members of the futures 
market who execute, buy and sell orders for hedgers and 
speculators. Terms of the contract are carefully defined 
and cannot be changed by the buyer or seller. 

Even though deliveries will be made on only a very 
small proportion of these contracts, an effective con
tract - one in which delivery terms such as weight, 
quality, and time and location can be precisely specified 
and carried out - is essential if an operational futures 

1. The person who buys or sells contracts in order to assume price risk is a 
"speculator." Such a person need not own an inventory of the product; 
he buys (or sells) futures contracts with the hope of making a profit by 
"speculating." He profits when he can sell a contract for more than his 
purchase price (or buys a contract below his selling price.) His activity is 
vital to making a market in which the hedger can participate. 

2 Livestock futures trading falls under the regulatory authority of the 
Commodity Futures Trading Commission. Traders now must abide by 
their rules as well as those of the market. 



market is to be maintained. 
The most important characteristic of such a market 

is that the futures market price moves closer and closer to 
the cash market price as the date of contract maturity ap
proaches. 

As the delivery date for a specific contract ap
proaches, the Omaha, Nebraska cash market(Omaha isa 
par delivery point) and the futures market for that month 
will tend to become equal. If the futures and cash markets 
are equal, it is usually more practical to offset any out
standing futures contract and to buy or sell in the cash 
market rather than deliver or accept delivery on the 
futures market. If the Omaha cash market price for the 
delivery month was less than the futures price, it would be 
profitable to buy cattle on the cash market and sell con
tracts to deliver the cattle on the futures market. Such 
action would tend to bring the futures price down to the 
cash price level. If the cash price was higher than the 
futures price, it would be profitable to buy (and accept 
delivery of) cattle through the futures market and sell 
them on the cash market. This action would tend to 
equalize the two prices of increasing the price in the 
futures market to the cash market level. Though few con
tracts are ever delivered, it is the possibility of delivery 
through the futures market which allows the price
equalization forces to operate during the delivery month. 

Every contract may be fulfilled by taking or making 
deliv~ry of the actual commodity. However, the usual 
practice is to make an offsetting transaction prior to the 
delivery date. In other words, a person who has bought a 
contract will sell a contract before the delivery date, thus 
removing his obligations to take delivery. Similarly, the 
same person who has sold a contract may later buy back 
an offsetting one. Since there must be a buyer for every 
seller, it is possible for all contracts to be offset or can
celled prior to maturity. In this case, not a single steer 
would be delivered as a result of the futures transactions , 
because none of the contracts would have been allowed to 
rea.ch maturity. 

CONTRACT SPECIFICATIONS 

Feeder Cattle 

TRADING UNIT: 42,000 lbs. (5% variation) 

DELIVERY POINTS: Omaha, Nebraska; Sioux City, Iowa-Par 
Value 

PAR DELIVERY: 

St. Paul, Minnesota; Kansas City, Missouri; 
St. Joseph, Missouri; Wichita, Kansas; 
Greeley, Colorado; Oklahoma City, Okla
homa; Amarillo , Texas; 

Billings, Montana-75¢/cwt. discount. 

80% Choice and 20% Good Steers weigh
ing 550 to 650 lbs. 

DISCOUNTS: Grade: Up to 10 additional head of Good steers 
can be substituted at $4/cwt. discount. 

Weight: Each pound over 650 lbs. will be discount
ed $ .015 per cwt. (No animals over 850 
lbs. or under 550 lbs.) 

CONTRACT MONTHS: March , April , May, August , September, 
October and November. 

MAXIMUM PRICE $1.50/cwt.lday from previous day's 
CHANGE: close. 

Live Fed Cattle 

TRADING UNIT: 40,000 lbs. (5% variation) 

DELIVERY POINTS: Omaha, Nebraska; Sioux City, Iowa; Pe
oria, Illinois; Joliet, Illinois-Par Value. 

Guyman, Oklahoma- 75%/cwt. discount. 

PAR DELIVERY: USDA Choice steers (40,000 lbs.) 

Yield Grade 1~ 2, 3 or 4 
1050-1125.5 Est. Hot Yield 62% 

1125.6-1200 Est. Hot Yield 63% 
Average weight 1050 lbs.-1250 lbs. with 
no steers weighing more or less than 100 
lbs. of the average weight of the lot. 

No more than 8 head of yield grade 4 
Choice steers permitted . 

DISCOUNTS: Yield: 50¢/cwt. each 1/2% lower yield. Average 
hot yield of the lot less than 60% not ac
ceptable. 

Weight: $3/cwt. each steer 100-200 lbs. over av
erage (average weight of lot used to com
pute). 
Not acceptable 200 lbs. under or over av
erage. 
Not acceptable if individual less than 
950 lbs. or over 1300 lbs. 

Good Steers: $3/cwt. each steer up to 8 head USDA 
Good Steers. 

Yield Grade: $3/cwt. for yield grade 4 up to 18 head. 
Greater ~han 18 head not deliverable. 
Yield Grade 5 not deliverable. 

CONTRACT February, April , June, August, October 
MONTHS: and December. 

MAXIMUM 
PRICE CHANGE 

$1 .50/cwt./day from previous day's 
close. 
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MECHANICS OF FUTURES TRADING 
Buying and selling futures contracts can be com

pleted only by a ••broker" who represents a company with 
membership or trading privileges on the Chicago Mer
chantile Exchange. Local brokers send customers' orders 
to their clearing house for execution of the purchase or 
sale order. 

Once the transaction has been completed in the 
"pits" of the market where contracts are bought and sold 
openly by bid and offer, it is recorded by the institution 
and the brokers notify their respective customers. 

The charge for this broker service is about $50. This 
fee represents the total cost for the "round turn" or a com
plete in-and-out position in the futures market. 

All futures transactions, whether buying or selling, 
require an initial margin deposit. Brokers are not allowed 
to accept less than the established minimum, but they may 
ask for a larger amount. Why a margin? Because the value 



of a contract fluctuates with movements in the futures 
price, and the margin requirement is designed to protect 
and assure performance by both contracting parties. It is, 
in effect, "good faith" money. 

An individual entering into a futures transaction 
depm~its the margin money with his broker who main
tains a separate account for each customer. Additional 
money may be called for, or some money may be with
drawn, depending on the changed value of the contract. 

For example, suppose a producer sells one contract 
of feeder cattle for $40.00/ cwt., and the initial margin 
requirement by the brokerage firm is $1000 with a mainte
nance margin of $700. If over the following week the price 
of that contract increases to $41.00/ cwt. the market will 
have moved against the hedger by $1 per hundred or $420 
per contract. Under such circumstances, the hedger will 
receive a margin call for $420. Similarly, if the price 
declines by $I/ cwt. the hedger can withdraw $420 from 
his margin account. Normally the hedger will not receive 
a margin call until the market moves against the hedger 
(goes up) enough to make his margin account move below 
the maintenance level - $700 in this case. Brokerage firms 
vary widely in the amount of initial margin required. It is 
usually less for repeat customers than for new ones. By 
asking for larger initial margin, the frequency of margin 
calls is lessened. Some producers can also have a line-of
credit established with their lending institution, whereby 
it receives the margin call. When the futures contract is 
cancelled by an offsetting transaction, the margin (ad
justed for any profit or loss on the futures contract, and 
commission) is returned to the individual if he wishes to 
close out his account. Otherwise, the profit or loss is re
flected in his account. 

WHAT IS A BEEF CATTLE HEDGE? 
Cattlemen can use the futures market to protect 

themselves from unfavorable changes in the price of 
finished cattle or feeder cattle by hedging. Hedging means 
taking a protective action, and it involves making a trans
action in the futures market opposite that made in the live 
or "cash" market. Cattle feeders might think of hedging as 
the act of selling live (fed) cattle futures contracts while at 
the same time owning feeder cattle that will be ready for 
the fed slaughter market at a future date. 3 

Cattlemen producing 650 pound feeders might think 
of hedging as the act of selling feeder cattle futures con
tracts while at the same time owning feeder calves that will 
be ready for the feeder market at a future date. In either 
operation a hedge can be initiated when the cattle are ac
quired or calves are born, but not more than 12 months 
prior to the delivery month (when trading begins for that 
contract). Producers may desire to wait for some later, 
more opportune time. In any case, the hedge should not 

3 Producers who feed large numbers of cattle, buy their feeder cattle, or 
purchase most of their feed may also use the futures market to hedge 
against an increase in grain and protein price increases, as well as to 
hedge against an increase in the price of feeder cattle which are to be 
bought some months in the future. These means of hedging will not be 
discussed in detail in this leaflet. 
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be made until the cattle to be fed or pregnant cows are 
owned. 

MAJOR HEDGING CONSIDERATIONS 

Beef cattle producers who might consider hedging 
can be divided into at least two groups. The first would be 
those who have committed their resources to a particular 
stage of cattle production, be it production of a 650 lb. 
feeder or a 1100 lb. Choice slaughter steer. Resources 
which are committed are sunk costs and are essentially 
irrelevant to production decisions at this point. Since re
sources have been committeed in these two cases, the rele
vant question is whether the owner ought to buy price 
insurance against an unfavorable change in cattle prices 
by hedging. This will depend on his price expectations 
and on his ability and willingness to accept the price risk. 

Some cattlemen, for example, may desire to hedge 
(protect their position) only when feeder cattle or fed 
cattle futures reach a particularly high level. Others may 
be willing to hedge at a somewhat lower price rather than 
accept the risk of prices falling low enough to cause losses. 
In such a case, cost of production becomes particularly 
relevant, since a producer would not want to insure him
self a loss by hedging at a price that will not cover the out
of-pocket cost of continuing the production process. 

The other group of beef cattle producers who might 
want to consider hedging are those who are in between 
stages of production. Included in this group would be the 
cow-calf operator who has just produced a group of 
weaned calves, and the operator with a pen of 600 - 700 
lb. feeders. Both are at a point where they might consider 
hedging. A producer having calves at weaning may decide 
to background them producing 600-700 lb. yearling 
feeders, feed them to slaughter weight of about 1,000 lbs. 
or market them as calves. Cattlemen having 650 lb. 
feeders have the options of marketing immediately, feed
ing to slaughter weight themselves, or having the cattle 
custom fed. 

Producers planning to retain ownership of their 
cattle rather than market them should examine the 
expected costs and returns of such an action. The futures 
market does off er an expected price which can be used in 
this budgeting process. Furthermore, this approximate 
price can be "tied down" using the futures market, thereby 
helping to attain the expected return calculated. How
ever, this expected price may not necessarily be one that 
would offer a profit to the grower or feeder of cattle. 

Knowing when to hedge by selling a futures con
tract - if at all - is critical in setting up an effective hedge. 
A true hedge eliminates any chance to benefit if the cash 
market prices turn out more favorably than expected. 
Therefore, a producer may wish to hedge only under 
certain conditions. 

Once a producer has decided that his expected 
market price or the futures price is high enough to yield a 
satisfactory profit in his cattle backgrounding or finish
ing operation, he may consider hedging if one of the 
following conditions exist= 



I. He does not expect the cash market (cattle 
prices) to rise above the level indicated by the 
futures market; or 

2. He is not willing ·to accept the risk of a price 
decline; or 

3. He has to hedge in order to obtain credit to 
finance the operation. 

These conditions should also exist for producers 
planning to purchase calves to background or feeders . 
to finish out. 

HOW AN "IDEAL" HEDGE MIGHT WORK 
Assume that a producer has 65 head of 400 lb. feeder 

steer calves ready to wean in October. He could market 
them now or background them to a weight of 650 lbs. by 
May at a total cost of $33 per cwt., including the feeder 
calves valued at market price. Assume further that in 
October, May feeder cattle futures are selling for $36.00 
per cwt. The producer can wean the calves, place them on 
feed (or pasture), sell a May futures contract, and assure 
himself a price of around $36 per cwt. for his cattle and $3 
per cwt. profit. Suppose he does decide to background the 
calves and sells one May futures contract, then, h~ has 
obligated himself to deliver the number, weight, and 
quality of cattle specified in the contract (with allowable 
tolerances and substitutions) during the contract month 
according to established exchange procedures. What. is 
more likely, however, is that he would buy a May con
tract sometime before the maturity date to offset the 
original sale. 

If the cash market for Choice steers turns out to be 
$37 per cwt. in May, the producer will be able to sell his 
cattle and realize a gain of $4 per cwt. on his background
ing operation ($37 less $33 per cwt.) Since the cash market 
price and the futures market price move very closely to
gether in the delivery month, especially at maturity, May 
futures will also be near $37 per cwt. This, of course, 
would represent a rise of $1 from the $36 level which 
existed when the producer entered his hedge in October. 
The producer must buy an offsetting May futures con
tract at the current price of $37, losing $1 per cwt. on the 
futures transaction. In this example, the producer would 
have made $1 per cwt. more without hedging, but he 
would not have had any price protection. By back
grounding the steers and hedging, he realized the $3 per 
cwt. profit ($4 less $1 per cwt.) he figured on back in Octo
ber. 

Instead of buying the futures contract back at a $1 
loss, the producer could have delivered the cattle on the 
futures contract to an alternate point such as Sioux City 
or Omaha for $36 per cwt., or to Amarillo for$35.50 cwt. 
The producer would also bear all delivery cost such as 
hauling, yardage, inspection, etc. 

Suppose the cash market had declined to about $35 
per cwt. in May instead of rising. The producer could 
have sold his cattle for $35 and made $2 per I cwt. on his 
backgrounding operation ($35 less $33 per cwt.). He 
would then need to buy an offsetting May futures con-
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tract for $35, making $1 per cwt. on the futures trans
action to realize the same $3 per cwt. ($2 plus $1 per cwt.) 
profit as before. An ideal hedging example for a pro
ducer finishing cattle would work in the same manner. 

COST-PRICE 
HEDGING CONSIDERATIONS 

Cost: There are additional costs not included in the 
"ideal" example that potential hedgers should consider. 
First, there is the minimum initial margin deposit re
quired on each contract. This becomes an added cost of 
production either in the form of interest charges on the 
money or as lost earnings the hedger could have received 
had he invested the money elsewhere. As mentioned pre
viously brokers may ask for more than the minimum 
amount of margin money required by the Chicago Mer
cantile Exchange. Assuming the broker requires a margin 
deposit of $1000 per feeder cattle contract, the interest 
costs could amount to around $52.50. (This would be 
about 12.5¢ per cwt.). The $52.50 amount is based on 9 
percent interest for 7 months. This interest cost on margin 
money ($1000) for the live (fed) cattle contract (40,000 
lbs.) would amount to $37.50 or 9¢ per cwt. based on a 5 
month feeding period. Actual interest cost would vary 
from these depending on whether futures prices in
creased or decreased from the hedged price causing 
margin requirements to increase or decrease. 

Another cost connected with futures trading is the 
brokers commission charge for negotiating the trans
action. This amounts to $50 per round turn - a complete 
buy and sell transaction - or l 2¢ per cwt. for feeder cattle 
and 12.5¢ for the fed cattle contract. 

We conclude, therefore, that it costs a minimum of 
about 24.5¢ per cwt. to operate in the feeder cattle futures 
market and 21.5¢ per cwt. in the live (fed) cattle futures 
market. The potential hedger must deduct these costs of 
the futures transaction from the Chicago futures price (or 
add it to his production cost) in his hedging calculations. 

One other cost aspect of futures trading tha_t should 
be mentioned is production cost. The cost of producing 
the cattle, whether feeder or finished cattle, must remain 
fairly stable over the feeding period if the actual returns 
from feeding and hedging are to equal those estimated. 
This is especially true of feed costs which can fluctuate 
widely. Producers may want to hedge, contract or in some 
other way lock in a fixed price for their feed. 

Price: In evaluating hedging possibilities offered by 
the futures markets at a particular time, feeders should 
realize that the futures quotations represent the base price 
at par delivery points for a prescribed weight, class and 
quality of steers. For feeders to estimate the equivalent 
local futures price, they should make appropriate adjust
ments in the futures price. For example, if the feeder's 
local market price is normally about $1 per cwt. below the 
futures price in the delivery month, then the futures price 
should be reduced by $1 to estimate the equivalent price 
the futures market is offering him locally. This price 
difference is called "basis." But this price still represents 



mostly Choice steers within a prescribed weight range, so 
that further adjustments are required if the feeder ex
pects to market primarily Good grade steers or heifers -
neither of which are deliverable on the contracts. It is 

essential that these discounts be made in order to esti
mate the hedging outcome and potential profit. The more 
deviation a producer has from the contract specifica
tions, the less precision he will have in planning and carry
ing out an effective hedge. 

A HEDGING EXAMPLE 
An example of how an ideal hedge might work has 

been previously discussed. It is defined as a hedge where 
the expected profit from a hedging transaction turns out 
to be the actual profit. This hedging example will show: 
(I) how to determine whether a profit could be made at 
the indicated futures price level, and (2) how profits 
would be affected by a declining market when the 
difference in local cash prices and Chicago futures prices 
differ by more than the expected amount (basis widens) at 
the time of marketing. 

Assume that in October a beef producer has 75 
head of 400 lb. feeder steers which he plans to either se; 
at auction in October or background them on small grain 
pasture and sell them later. He figures that the steers will 
weigh 650 lbs. and be Choice grade feeders by May of the 
following year. Further assume that in October the May 
futures price is quoted at $38.00 / cwt. and that the pro
ducer's local market is usually $5 below that in Sioux City 
or Omaha as represented by the futures price. The 
producer's price calculations might look something like 
this: 

Net Futures Price to Producer 
May futures price at $38.00/ cwt. 

Less price difference between futures 
and local market 

Less quality weight, etc. price 
discount 

Discounted futures price 
Less hedging costs 

Net futures prier t0 feeder 

5.00 

0.00 
$33.00/ cwt. 

0.25 

$32.75/ cwt. 

The producer estimates his total cost of production to be 
$28.00/ cwt. leaving a profit of $4. 75 /cwt. ($32. 75 -
$28.00), if he does decide to retain ownership of the calves 
and hedge (sell May futures). Since the producer is willing 
to background the calves for this kind of return, he weans 
the calves and puts them on the pasture. Thinking that 
prices might fall below the $38.00/ cwt. offered by the 
futures market (discounted to $32.75 locally), and being 
unwilling to accept the risk of a decline in prices, the pro
ducer also decides to hedge. In this example, let's suppose 
the producers fears were well founded, i.e., prices by May 
were substantially lower. Here's how the outcome might 
appear: 
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The Producer's Cash Market Transactions 
In October, he puts the calves on pasture and 

figures all his cost to be $28.00 /cwt. 
In May he sells the 650 lb. feeders 

locally at 27. 75 

Net loss on backgrounding operation $ .25/ cwt. 

The Producer's Futures Market Transactions 
In October, he sells May futures at $38.00 /cwt. 
In May, he buys May futures at 33. 75 

Gross return on futures 
Less hedging costs 

Net return on futures 

4.25 
.25 

$ 4.00/ cwt. 

Hedging and Backgrounding Results 
Net loss from backgrounding $ 0.25/ cwt. 
Net profit on futures transactions 4.00 

Net hedged outcome $ 3.75/cwt. 

Feeder prices in this example were much lower in 
May when the producer sold his feeders than the level 
indicated '.:>ack in October by the futures market. As it 
turned out, the producer lost 25 cents per cwt. on the sale 
of his cattle, ~ut he made $4.00 per cwt. on his futures 
tran~action. The producer actually realized a net return of 
$3.75 per cwt.; that, of course. is $1 less than the$4.75 per 
cwt. estimated when he decided to hedge. The $1.00 lower 
net return was cause.: by a widening of the basis or 
difference in Chicag' futures price and the local cash 
price from $5.00 to :i.6.00 per cwt. This difference does 
fluctuate from day to day and usually makes the hedging 
outcome slightly different from that proiected. 

This example used futures contracts for feeder cattle 
to illustrate how an approximate price and profit could be 
"locked in". An example using the live fed cattle contract 
would be handled in a similar manner. The major differ
ence would be in the hedging costs. Also producers 
planning to pur~hase calves to background or feeders to 
finish would need to include their cost of procuring these 
animals. 

PRACTICAL CONSIDERATIONS OF HEDGING 
Contract Specifications: Part of the difference in the 

local market price and the futures price has to do with the 
extent to which the cattle exceed or fall short of those 
called for in the contract specifications. Producers should 
be aware of these specifications and be sure to adjust the 
basis or price discount in making their calculations, 
especially if their cattl~ are of lesser quality, etc., than the 
contract calls for. 

Failure of the Local Market to Respond Predictably in 
Relation to the Chicago Futures Market: Price 
differences between local markets in the Southeast and 
the par delivery points vary from month to month. It is 
suggested that producers who are not familiar with these 



price differences between locations should contact Exten
sion personnel at their Land Grand University for 
assistance. 

One method of eliminating changes in basis for 
finished cattle would be to contract with a local meat 
packer to purchase the cattle at the Omaha price or at a 
fixed amount under Omaha price for the weight and 
grade he would be producing. This would essentially fix 
the basis, eliminating its variability. The producer could 
then hedge in the normal manner. 

Delivery of Cattle in Months Other than Futures 
Contract Months: Ideally the cattle would be marketed 
during the same month as the futures contract matures. If 
the cattle will be ready for market in a month other than a 
futures delivery month, a contract which matures in the 
month after the cattle are actually sold should be selected. 
It is recommended that the futures contract be bought 
back as soon as the cattle are sold locally, (otherwise the 
producer becomes a speculator in futures). When de
livery is in a month other than a contract month the 
relationship between the futures price and the local cash 
price will probably be different from the basis when the 
cattle are sold in the futures contract month. The pro
ducer's basis relationship depends on the trend in prices 
from the time of local delivery to the time the futures con
tract matures. Cash and futures prices tend to move to
gether as contract maturity approaches. Assuming cash 
prices at the local market are normally under futures; and 
assuming that the cattle are to be marketed in the month 
before the contract maturity month; the actual basis will 
be greater than the estimated basis for the contract month 
when prices are trending upward and will be smaller than 
.the estimated basis for the contract month when prices are 
trending downward. The extend to which the basis will be 
larger or smaller will be equal to the amount of the price 
trend expected between the cattle are sold and the time 
when the contract reaches maturity. 

Ease of Entry and Exit From the Market: 
Entry and exit from the futures market normally 

does ·not present a problem. However there have been 
times when the futures price might move up or down the 
maximum allowable limit, $1.50 per cwt. for feeder cattle 
and live cattle. During such periods, it is difficult, if not 
impossible to buy or sell a contract. The last time this 
happened for an extended period was in late summer of 
1973. Problems can also develop when there is a low 
volume of trading activity for a commodity. Feeder cattle 
are one such commodity. Because trading volume is low 
in this contract, particularly for the most distant months, 
it might be difficult to find a buyer when one wants to sell 
a contract or vice versa. This would present problems 
when closing out a hedge by buying a contract. One can 
always deliver on the contract, but this would be quite 
expensive and generally not practical for most pro
ducers. Thus entry or exit from the futures market is one 
of the limitations of using feeder cattle futures for hedg
ing purposes. 
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Removing a Hedge Priorto Saleofthe Cattle: There 
are times when producers will hedge their cattle by selling 
a contract, then have the market start moving against 
them (up). This results in calls for additional margin 
money and often causes hedgers to panic and lift their 
hedges at the worst possible time. The fact that the market 
rises one day does not mean it will rise again the next day. 
Just because a market has been moving consistently 
against a hedger is not sufficient justification for off
setting the futures position (buying a contract). Off
setting at a loss before the cattle are ready for sale simply 
builds added cost into the cattle operation and returns the 
hedger to a speculative position in his cattle operation. If 
a hedge is lifted at a loss, the former hedger is then 
speculating that the market will continue to rise suffi
ciently to improve his profit position above that which he 
figured on at the beginning of the hedge. If the hedged 
position is maintained, losses in the futures market will be 
offset by profits from higher priced cattle and the net price 
initially anticipated will be realized. 

Margin calls can be cause for serious concern if the 
producer does not have sufficient liquidity or credit. 
Failure to meet a margin call in a hurry may force the pro
ducer to lift his hedge at a loss. Even if margin calls are 
met, they result in larger sums being tied up in increased 
hedging costs (interest costs). On the other hand, if the 
futures declines below the hedged price, margin money 
can be withdrawn and used as operating capital, re
ducing interest costs. 

Some hedgers are inclined to remove their hedge 
when the futures price has fallen significantly giving the 
hedger a profit in the futures market. The hedger would 
again be speculating that the price received for the cattle 
plus the futures profit would be high enough to yield a 
profit equal to or greater than the expected profit he had 
"locked in" by hedging. Once unhedged the producer is 
unprotected from price declines. However, if the price 
should rise he would be increasing his profits on the cattle 
in addition to the profit he made on the futures trans
action. 

DOES HEDGING PAY? 
It depends on the objectives of the hedger. If one 

desires to receive the highest possible price, hedging prob
ably will not insure that. USDA researchers studied live 
fed cattle futures over the period 1965-1972, a time of 
rising prices, and found that if one's-object was to shift his 
risk, he could best accomplish this by hedging three 
quarters of a steer for every steer on feed. This minimum 
risk hedging level resulted in the greatest stability of 
returns to the cattle feeder. A Kansas State study covering 
1965 - March 1974 found that a strategy of hedging only 
when futures prices exceeded both the cash and break
even prices at the time the cattle were placed on feed, re
turned $2.16 per head more than selling the slaughter 
cattle unhedged. During a period of generally rising cattle 
prices, the futures market will tend to underestimate or 
forecast actual prices just as when prices are falling it will 



initially underestimate a decline in prices. The futures 
market is helpful as a budgeting tool, but it cannot be 
relied upon to be an accurate predictor of price. It is safe 
to say that during a rising market one should not con
sider hedging unless required to do so by a creditor, or 
unless he places a high value on locking in an acceptable 
profit. During a period when prices are expected to 
decline below futures market prices, the producer should 
consid~r hedging as a pricing alternative. H_owever, this 
should only be attempted if the producer is familiar with 
hedging and has the number and kind of cattle specified . 

SUMMARY 
Use of futures for hedging is a management and 

marketing tool which can be used to establish a price prior 
to the date the cattle will be marketed. It is neither a get-

rich-quick scheme nor a risky gamble. A thorough under
standing and high level of managerial ability are required 
to use the live cattle or feeder cattle futures market effec
tively. The producer should realize that a hedge restricts 
his potential gain but at the same time it effectively re
duces his risk of loss from price changes. 

Producers should realize that the "lock in" process 
by itself does not automatically insure a more favorable 
price or even profit. To insure a profit, the producer must 
be certain that the futures price, reduced to a local basis, 
can more than cover all his costs. This may also involve 
forward pricing of feed by hedging or contracting. 

The decision to hedge or not to hedge a given price 
risk situation is that of the cattle owner, and no general, 
blanket recommendation can be made. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose is dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 

8002.7 





-- COOPERATJVE EXTENSION SERVICE - SOUTHERN STATES 

EXTENSION DIVISION 
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 

SOUTHERN REGIONAL 

BEEF COW-CALF HANDBOOK 

SR 8003 
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A good cattle marketing system should be efficient in 
operation and effective in pricing. The operational effic
iency may be judged on how well the system performs the 
functions of assembling, processing, packaging and 
distributing the cattle to the new owners. Pricing effic
iency may be determined on how well the system reflects 
supply conditions and how accurately prices reflect buyer 
dema~d for quality and services. 

Because of production patterns feeder calf market
ing within a state or area is very seasonal' in nature. This 
concentration of marketing in a relatively short period of 
time sometimes overloads the available transportation, 
markets' physical facilities and buyers' capital require
ments. This overloading reduces marketing efficiencies 
and can cause price fluctuations not otherwise warranted. 

There are several alternative marketing methods 
available to cow-calf producers of the Southeast. No one 
system can be classified as the best, but cattlemen should 
always be striving for improvements in their marketing 
procedures, just as they are in production. 

In order to provide some systematic approach to the 
marketing alternatives available to calf producers, this 
discussion will be divided into three general categories: 

I. Private Treaty 
2. Auction Systems 
3. Vertical or Partial Integration. 

A brief discussion of the points to consider in prepar
ing calves for market is covered as the last section of this 
fact sheet. 

PRIVATE TREATY 

The marketing of calves by private treaty may be 
further divided into two categories: 

I. immediate delivery 
2. forward contracting. 

When considering private treaty for immediate 
movement there are three basic sales outlets: direct to 
farmers and feeders, order buyers and dealers, and 
terminal markets. 

Direct to Farmers and Feeders 
This procedure is best suited to producers who can 

provide semi-trailer loads of 75 or more calves that are 
uniform in sex, breed, weight and quality, particularly if 
the calves must be moved 200 or more miles from the pro
ducer's location. 

If this marketing method is employed, some 
principles that should be followed include: 

I. Develop a clientele of buyers that can use 
the kind of calves you produce to the best 
advantage. 

2. Keep in touch with three or more prospective 
buyers, because weather and other condi
tions create a different situation each year. 

3. Concentrate on producing calves that will 
meet the specific needs of your buying 
clientele and develop a pricing system that 
will reward you. 

4. Take advantage of any preconditioning 
program that would be profitable. 

5. Establish a sound pricing systetn based on 
some market or formula that will reflect an 
accurat.e market value in your area. 

Order Buyers and Dealers 
Any individual or company buying, selling or 

dealing in livestock is required to register with the Packers 
and Stockyards Division of the U.S. Department of Agri
culture either as an order buyer or a dealer. 

The P & S Division has established certain rules and 
regulations that must be adhered to in conducting live
stock marketing transactions. Violators are subject to 
prosecution in civil court. 

An order buyer is restricted to acting as an agent for 
his customer. The calves purchased by an order buyer 
must be billed to the person receiving them, and the actual 
buyer pays the seller by draft, check or some other agreed
upon method. A dealer may perform the same function as 
an order buyer or he may pay for the calves from his 
company account, take full possession and resell for his 
own account at any price he can get. 
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The number of calves handled by order buyers and 
dealers has increased in recent years primarily because the 
farmers and feeders buying calves have increased the size 
of their operations so that it is no longer practical for 
many of them to perform their own buying. 

The same general principles apply for developing a 
good private treaty marketing program with order buyers 
or dealers as suggested for selling direct to farmers and 
feeders. A good order buyer or dealer will have contacts 
with a wider ·variety of buyers and can sometimes mer
~handise your calves to a price advantage. 

During the marketing season it is advisable to keep in 
close touch with your marketing agent because he can be 
helpful in keeping you informed on market conditions, 
trends and the most opportune time for moving your 
calves. However, keep in mind that order buyers and 
dealers are professional buyers and you need to keep well 
informed from many sources on price and use a depend
able market or a good formula for setting your selling 
price. 

Terminal Markets 
When calves are consigned to a terminal market a 

third person, the commission agent, becomes involved. 
The commission agent's responsibility is to provide pens, 
feed and water and merchandise the consignor's calves to 
a buyer by private treaty. The commission agent pays the 
consignor and collects from the buyer. For these services 
he collects a commission dependent somewhat on time re
quired to sell and feed consumed, but usually compar
able to the commissions collected at auctions. 

The volume of calves moving through terminal 
markets has not kept pace with other marketing methods 
in recent. years. The reasons for this trend are variable and 
somewhat debatable, but the terminal market may offer 
you some advantages no other market outlet can provide. 

If the terminal market is used, there are a few basic 
principles to be foil owed: 

1. Select an active, reliable commission firm 
and get to know the agent well so that he 
will give your interests a high priority. 

2. With the help of your agent, become familiar 
with the market, the most popular demands 
of the buyers, when to sell and what kind 
of preconditioning programs pay. 

3. When the marketing season approaches, 
keep in close contact with your commission 
agent for trends · in supply, demand and 
price and keep him informed of your plans. 

Forward Contracting 
There are basically two outlets for forward contract

ing calves direct to farmers or feeders or to order buyers 
and dealers. Hedging on the commodities exchange may 
be considered a method of forward contracting and is 
covered in detail in another fact sheet. 

The volume of calves purchased for a future delivery 
date varies considerably by areas. The procedure of 
selling calves for a future delivery date was practiced more 
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extensively prior to the establishment of auction markets. 
The forward contracting procedure is practiced more 

by dealers and order buyers who deal with producers of 
large groups of calves. Most contracts are made 30 to 60 
days ahead of delivery date, with the price based on a 
combination of the current situation and what is ex
pected at date of delivery. This procedure helps buyers 
utilize their time more efficiently, since they can make 
contracts ahead of the busy marketing season. More time 
is also available to buyers for arranging resale or filling 
orders of regular customers. The forward contract 
method also provides buyers the opportunity to establish 
delivery dates that are convenient and transportation can 
be arranged well in advance. 

Some feeders and other users of calves pref er to con
tract at least part of their calves for a future delivery date 
and thereby avoid having to purchase all of their replace
ments during the season when they are extremely busy 
harvesting crops. 

Some producers prefer to contract their calves for 
future delivery because there is more time that can be allo
cated to settling on a price. Some producers feel this is a 
hedge against possible price drops during the heavy 
marketing season. Plans can be made well in advance for 
actual weighing and delivery of the calves. 

Selling in advance for actual delivery at or near the 
farm of production using the commodity exchange 
futures market as the price-establishing mechanism could 
be developed for calves as it has for other agriculture com
modities, such as grain. 

AUCTION METHOD 

Weekly Auction Sales 
Most markets sell all species of livestock at their 

weekly sales. However, some markets with large volumes 
are moving toward more than one sale a week with 
specified kinds of livestock sold on the different days. For 
instance, one day a week may be set aside to sell livestock 
destined for immediate slaughter and another day for 
selling feeder-type cattle. 

In the Southeast more calves are marketed through 
weekly auction sales than all other market outlets com
bined. These markets do provide the cattle producer with 
a small number of calves the opportunity to economic
ally ex·hibit his product to a number of buyers. The 
auction system helps assure the seller a "market" price on 
the day of sale. The auctions also provide a service to 
buyers by assembling calves from many producers, allow
ing them to be more efficient and productive than in 
~uying small groups directly from the farm. 

A. Ownership Groups 
Weekly auction market operators do some sorting o 

calves into uniform groups, but for the most part do not 
mix one consignor's calves with another's. Feeder type 
calves are sold by weight throughout the area, and in most 
states calves are weighed just prior to or immediately after 
moving through the auction ring. A few states in the Mid
Atlantic area of the country sell calves on the weight taken 



at time of arrival or on so-called "in weights." 
Calf producers can do a great deal toward obtaining 

higher prices for themselves and helping the general price 
level at their local auction market by observing a few 
rules. 

1. Keep in close communication with your 
market operator. He can be of help on cattle 
movements, buyer demand and short-run 
price trends. 

2. In cooperation with your market operator, 
plan the date for your marketing and try 
to avoid the weeks when the real heavy 
volume is expected. This can save you time, 
less shrinkage and return above-average 
prices. 

3. If you plan to market 20 or more calves at 
one time, let your market operator know a 
week in advance. 

4. Attempt to avoid arriving at the market at 
the busiest time of the day; your market 
operator can advise you on this. 

S. If hauling cows or other large cattle with 
calves on the same truck, separate the 
larger cattle with a partition gate to keep 
the calves from getting messed up. 

6. Don't overcrowd calves on the truck; it 
will cost you even for a short run. 

7. Don't attempt to fill or stuff calves; the 
word will get around. 

8. Your livestock market operator is in busi
ness to serve you, his customer. Give him 
a chance to do just that. 

8. Sorting or Grading and Comingling at Weekly Sales 
In recent years some livestock market operators have 

adopted the practice of having a market employee or an 
official livestock grader sort or grade calves and pool 
these calves from different owners into uniform groups at 
the weekly auction sales. This technique has been em
ployed mostly during the heavy marketing season of the 
year. 

Calves arriving at the market are sorted into groups 
according to sex, breed, or color, weight and quality and 
sold in these homogeneous groups, with each owner of 
calves in a pen receiving the same price per pound. This 
method requires calves to be weighed on arrival. This 
procedure permits the selling of larger sale gro~ps and 
thereby reduces the selling time per head. According to a 
study conducted in Virginia in 1973, this increase in 
selling efficiency, in addition to the convenience pro
vided buyers to purchase larger groups of uniform calves, 
results in higher average prices. 

SPECIAL SALES FOR FEEDER CALVES 
ASSEMBLED AND COMINGLED 

Most of the special sales for calves are sponsored by 
organiutions of producers. However in some areas live
stock market operators sponsor sales independent of any 
organiution. 

A. Producer-Sponsored Special Sales 
These sales developed out of a need for cow-calf 

operators with small herds to group their calves with 
other producers who had calves similar in age, condition 
and background so they could attract prospective buyers 
from a wide area. The procedure as developed is to 
assemble the calves at the market on a specified date, 
individually grade and weigh each calf, and then pen 
according to sex, breed, grade and uniform weight with
out regard to ownership. Where these sales are popular 
there is usually a formally organized producer group co
ordinating the sale or sales at each location. 

Most of these sales are held at local livestock 
markets. However, in some localities the producer groups 
have developed separate facilities just for special sales. In 
the states where these sales are popular the siate cattle
men's associations have been involved with establishing 
guidelines for rules and regulations, coordinating sale 
dates and developing and carrying out advertising and 
promotional programs. For these sales to be successful 
calves must be graded by an unbiased third party. 

The basic principle supporting this method of 
marketing is that by preparing calves for market, 
assembling large groups of uniform lots of fresh calves, 
scheduling sales in series, and providing other buyer con
veniences, the consignor will receive a premium above the 
cost of providing these services. Buyers have been will~ng 
to pay a premium for calves sold in this manner, which 
has not only benefited the consignors to these sales, but 
has also helped to establish a price level for calves sold 
through all market outlets in the state where the sales are 
held. 

The special sale programs provide an opportunity 
for calf producers to be more actively involved in improv
ing their marketing methods and techniques. 

Here are some suggestions for improving and 
expanding the special sales program for calves: 
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l. If you do not have a special sale in your 
area, get together with your County Exten
sion Agent and explore the possibilities. 

2. If you have a sale, be an active participant. 
Every sale group needs more consignors, 
more calves and especially goodwill ambass
adors among producers and buyers. 

3. Be active in the affairs of the local sale 
association and the state organization. 

4. Strive for new and improved marketing 
techniques and procedures. 

5. Use the results of the sales for improving 
your production and management programs. 

B. Market-Sponsored Special Sales 
The market sales for feeder calves sponsored 

by the market operator are similar to the producer
sponsored sales in the following procedures: 

1. Sales are held on specified dates, separate 
from the scheduled weekly sale. 

2. There are restrictions on the class of cattle 



to be included, such as calves only. 
3. Calves are graded and penned in uniform 

groups with comingled ownership. 
4. Some special advertising is arranged by 

the market operator. 

Most market-sponsored sales differ from the 
producer-sponsored sales in the following manner: 

1. No prior consignment is required. 
2. There are no regulations on quality or pre

paration for market that must be complied 
with. 

These market-sponsored special calf sales 
perform a service in some areas and succeed in 
improving the merchandising techniques over those 
usually practiced at the regular weekly sales. 

ON-FARM SALES FOR FEEDER CALVES 

Producers with 350 or more calves to sell at one time 
have developed their own sales conducted on the farm. 

These sales are listed with the state cattlemen's 
association and scheduled in a convenient series with 
other farm sales or sales where calves are assembled at 
markets. 

There must be facilities on the farm for processing, 
weighing and penning the cattle. An official grader sorts 
the calves into semi-trailer loads. 

The calves must be grouped and available for inspec
tion prior to the sale. The sale is conducted by auction on 
the farm, usually based on weights taken after the sale. 

It is suggested that four loads is the minimum 
number for such sales, and scheduling in a series with 
other sales in the area is highly desirable. The calves in an 
on-farm . sale should meet the same requirements for 
quality and preparation for market as the other sales it is 
listed with. 

This procedure provides the producer with a large 
number of calves the opportunity to cooperate with his 
state and local associations in promoting and advertising 
programs, yet he does not have to bear the expense and 
problems involved in moving a large number of calves to a 
market facility. 

BOARD AUCTION SALES 

The board sales may be conducted by one producer 
or any number of producers that can provide large groups 
of calves that are uniform in weight, quality, and breed, of 
the same sex. Semi-trailer load lots are desirable for a 
board auction but not absolutely essential if there are 
local buyers participating, or if enough smaller lots are 
provided so buyers can buy two or more groups and make 
up a load. 

If more than one producer is participating it is desir
able to involve a marketing organization or agency to co
ordinate the sale proceedings, provide the record keep
ing, pay consignors and collect from buyers. 

Consignment to these sales is required and prospec
tive buyers are notified of the date, number of loads, 
number of head, breeding and management programs, 
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vaccination and parasite control measures, and other 
pertinent information about the cattle. 

The calves for these sales remain on the farm until 
after the sale but are arranged in pastures for convenient 
inspection by prospective buyers prior to the sale. The 
sale may be conducted at any convenient location where 
the buyers and sellers can be assembled. The information 
on each lot of calves is listed on a sheet of paper and 
specific details about weighing conditions and pick-up 
dates are announced at time of sale. Calves are sold in 
ownership groups. An auction is conducted to determine 
the highest bidder for each lot and the highest auction 
price, any sealed bids and telephone bids are listed on a 
blackboard to determine the buyer; consequently the 
name 'board auction.' 

Sellers reserve the privilege of no-saleing a lot if the 
price is not acceptable. 

To be successful the board auction requires: 

I. Honesty and integrity on the part of sellers 
in describing the cattle and the conditions 
under which they will be sold, because not 
all buyers will be familiar with or get to see 
all the cattle. 

2. Uniformity in each lot is important; other
wise a seller is limiting his buying clientele 
to dealers who can put loads together and 
sort to develop useable packages. 

3. Some uniformity in management practices 
and preparation for market is desirable so 
prospective buyers can purchase more than 
one load that has been treated similarly. 

4. The development of a good list of prospec
tive buyers is a must. 

S. Continuity is important. Sellers must conti
nue with the program annually if they are 
to develop a sound sales program buyers 
can depend on. 

The board auction provides an opportunity for 
producers with fairly large numbers of calves to 
pool their resources for promotional and advertising 
efforts, and yet each can maintain his own identity 
in developing a reputation for his calves. 

TELE-AUCTION SALES 

Tele-Auction sales are unique in that the auction is 
conducted by a conference telephone call with buyers. 
The calves remain on the farm until after the sale and the 
buyers have designated the date for accepting delivery. 

To be successful, the offerings on the Tele
Auction must be in semi-trailer load lots. Two or 
possibly more producers who have calves that 
are similar can make up a load of 40,000 to 45,000 
pounds. A group organizing a Tele-Auction should 
employ a marketing agency to help with coordinat
ing the sale. 

Some of the more important procedures for 
conductiong a Tele-Auction sale for feeder calves 
are listed below. 



Consignor 
I. Some m1mmum requirements for the calves 

and preparation for market should be estab
lished for all consignors. 

2. Calves should be consigned to the coordinat
ing agency or organization three to four 
weeks prior to a sale. 

3. The consignor agrees to deliver calves to 
the local assembly point on the date and 
time requested by the buyer. 

Marketing Agency or Organization 
1. Arrange for an unbiased trained grader 

to grade all the calves on the farm and com
plete a prepared consignment form that will 
provide information as to the number of 
head, sex, breed, average weight, weight 
range and the number in each grade. 

2. Inform prospective buyers of the sale and 
provide them with all available informa
tion on calves that will be offered. 

3. Arrange for Tele-Auction and conduct sale. 
4. Be responsible for assembling and weighing 

calves on date requested by buyer. 
5. Collect from buyers and pay consignor's. 

Buyer 
1. Must accept delivery within IO days after 

sale. 
2. Is responsible for transporting calves from 

local assembly point to destination. 
3. Make payment within 24 hours after re

ceiving bill. 

This marketing method requires absolute 
honesty and fairness on the part of the seller, the 
grader and the marketing agency or organization 
since the buyer in most transactions does not see 
the calves until they are unloaded at their destina
tion. The marketing agency should have a good 
knowledge of the financial status of all prospective 
buyers on the telephone. 

VERTICAL OR PARTIAL INTEGRATION 

'There are several alternatives available to calf pro
ducers that choose to retain ownership beyond the wean
ing stage in order to utilize feed resources and achieve 
greater gross returns to the farm operation. 

The first aild short-term alternative is to weave 
calves, place them on a preconditioning feed for 30 to 60 
days, and develop market outlets for these specially pre
pared calves. Estimate cost of gain carefully and deter
mine whether there is a profit to be gained from the weight 
added; if not, you need to contract with some one that will 
pay a premium over the market price. 

The second alternative is to keep calves for approxi
mately six months on a growing ration and market at 600 
to 700 pounds to go directly into feedlots. 

Calves held for six months should be grazed on 
winter pasture or fed a high quality silage to gain 200 to 
300 pounds. Calves should be fed a higher quality feed 
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than cows, so on most farms the calves would not be in 
competition with cows for the same feed supply. 

The third alternative is to keep calves on a growing 
feed for approximately one year after weaning and 
marketing 700 to 900 pound yearling feeders to go directly 
into feedlots. Under this system the calves would most 
likely be on pasture for a large part of the period and thus 
be in competition with the cow herd. This would require 
reducing the cow herd or securing additional pasture 
through renting, renovating or some other means. 

In periods when feed grain prices are relatively high 
and the cost of gain in the feedlot is near or exceeds the 
price of finished cattle, feeders will place greater emphasis 
on purchasing heavier cattle to put on feed and the 
systems of growing calves to heavier weights could return 
a positive margin per pound. 

Conversely, when feed grain prices are low relative to 
the price of fed cattle, feeders will be more interested in 
purchasing calves and a producer should expect a reverse 
margin per hundredweight when growing calves to yearl
ings. 

The fourth alternative is to place the cattle in a 
custom feedlot at the end of any of the systems mentioned 
from weaning on. Any system of maintaining ownership 
beyond the weaning stage requires some additional 
capital investment and the capital requirements increase 
rather significantly if ownership is maintained through 
the finishing phase. However, the possibility for improve
ment in returns can be enhanced by retaining ownership 
and by hedging on the futures market the risk can be 
minimized. The number of custom feedlots located in the 
Southeast has increased in recent years and the avail
ability of this service is expected to continue to expand in 
the area. 

PREPARATIONS FOR MARKET 

The variations in management, disease and parasite 
problems, as well as the variation in methods of market
ing and buyer demand, make specific recommendations 
on preparing calves for market very difficult. Some pre
parations pay handsome dividends; for others the returns 
are less obvious. It is suggested that feedlot operators and 
other calf buyers will become more conscious of the losses 
incurred in moving and getting calves started on feed and 
greater emphasis will be placed on records and knowl
edge of where the calves with the least problems originate. 

The practices listed are somewhat in order of 
desirability, but may vary considerably under 
differing circumstances: 

l. Castration. 
2. Dehorning. 
3. Vaccinate for Blackleg and Malignant 

Edema. In some areas calves are vaccinated 
before they are three months of age. In this 
situation they should be re-vaccinated at 
least two weeks prior to marketing. Some 
producers are using a Multi-Valent Bacterin 
in place of the Blackleg Malignant Edema (a 



7-way Clostridial bacterin is available). 
4. Vaccine for the Shipping Fever Complex and 

other respiratory diseases. 

a. Hemmoragic Septicemia Bacterin 
b. PI-3 (Para-Influenza 3) 

c. IBR (Infectious Bovine Rhinotracheitis) 
d. BVD (Bovine Viral Diarrhea) 

These vaccines should be given at least two 
weeks prior to shipment or exposure. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, In cooperation with the U.S. Department of 
Agriculture. W. E. Skelton, Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, 
Blacksburg, Virginia 24061. 

The Virginia Cooperative Extension Service by law and purpose ls dedicated to serve all people on an equal and nondiscriminatory basis. 
An Equal Opportunity/Affirmative Action Employer 

8003.6 







-- COOPERATIVE EXTENSION SERVICE - SOUTHERN STATES 

EXTENSION DIVISION 
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 

SOUTHERN REGIONAL 

BEEF COW-CALF HANDBOOK 
SR 9002 

MAY 1980 . 

FINISHING BEEF CATTLE WITH SILAGE 

R.G. Crickenberger and R. W. Harvey, North Carolina State University, Raleigh 

High quality silage can be used as a major 
feedstuff in cattle finishing rations. Well preserved 
silage is a palatable, nutritious feed, and with proper 
supplementation will support desirable feedlot per
formance. Researchers throughout the United States 
have developed practical systems for utilizing silage 
in finishing programs. 

A corn or sorghum crop harvested and fed as silage 
will yield the maximum total digestible nutrients 
(TDN) and beef production per unit of land 
cropped.Cattle finished on silage or silage-grain ra
tions will produce high-good to low-choice carcasses 
with yield grades of two or three. Since silages do not 
contain as much net energy per unit of dry matter as 
grain, cattle fed silage require more time on feed to 
reach a given slaughter grade than cattle fed primari
ly grain. 

A profitable operation should be the goal of every 
cattle feeder. Profitability of cattle finishing is deter
mined by the price spread (difference in buying and 
selling price of the cattle), the feeding margin (dif
ference between the selling price and the cost of 
gain), and the total weight gained. Feed costs, days 
on feed, and overhead are critical factors affecting 
the feeding _margin. Feed costs per unit of gain may 
represent 70 percent or more of the total production 
costs. However, producers should also consider 
nonfeed costs associated with time on feed when 
estimating profitability and breakeven prices. 

This fact sheet discusses the management and use 
of silage in beef cattle finishing programs. Recom
mendations for feeding management and protein 
supplemenatation are applicable to silages made 
from corn, sorghum and small grains. However, high 
silage rations based on sorghum or small grain silage 
will require energy supplementation to support per
formance similar to rations high in corn silage. 
Specific fe.eding programs for high quality corn 
silage are presented. 

Silage Characteristics 

Silage quality is a critical factor that feeders should 
consider when planning a silage feeding system. Pro
ducers who finish cattle with silage and a protein 
supplement will require silage that has a high grain 
content and about 70 percent TDN (dry basis). Corn 
silage should be made from corn that would yield at 
least 100 bushels of grain per acre. High silage 
finishing rations containing sorghum or small grain 
silages with no added grain will support a lower level 
of performance than high quality corn silage rations. 
When sorghum or small grain silages are sup
plemented with energy to 70 percent TDN, animal 
performance should be similar to that expected with 
corn silage. If silage is used principally as a source of 
roughage in high grain rations, silage quality is not 
as critical. Under these conditions, the silage con
tributes only a small amount of energy, and silages 
made from sorghum, small grains, or corn should 
support similar feedlot performance. 

When formulating rations, it is important to know 
the nutrient composition of the feeds to be used. This 
information is especially critical for silages, which 
may vary substantially in dry matter, energy and 
crude protein content. Table 1 gives the average 
nutritive values of several silages.Routine forage 
analyses are essential for development of a sound 
nutritional management program (See Fact Sheet 
SR 5005). 

A successful silage finishing program requires ade-
quate supplies of well-preserved, palatable silage. 
Most crops for silage should be ensiled at approx
imately 35 percent dry matter, chopped finely ('14 ''to 
W'), harvested rapidly, and packed well in a suitable 
storage structure. To prevent spoilage and to assure 
an adequate supply of silage, storage capacity 
should match both daily and total silage needs of a 
given operation. 

Virginia Cooperative Extension Service programs, activities. and employment opportunities are available to all people regardless of race. color, religion, sex, age, national origin, 
handicap, or political affiliation. An equal opportunity/affirmative action employer. 

Issued in f.urtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, and September 30, 1977, in cooperation with the U.S. Department of Agriculture. W. A. Van 
Dresser. Dean, Extension Division, Cooperative Extension Service, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 24061; M. C. Harding, Sr .. Administrator, 

1890 Extension Program, Virginia State University, Petersburg, Virginia 23803. 
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Table 1. 

Average Nutrient Content of Various Silagesl.2,3 

Type of Silage 

Item Pct. Corn, Corn, not Sorghum Sorghum Whesit 
well-eared well-eared forage grain vegetative 

Dry 
Matter 

Crude pro
tein 

TDN 

NEg,Mcal/ 
lb. dry 
matter 

Calcium 

Phos
phorous 

35 

8.0 

70 

.45 

.27 

.20 

35 26 

8.4 6.2 

65 58 

.38 .28 

.34 .35 

.20 .20 

lNRC. 1978. Nutrient Requirements of Dairy Cattle. 
2NRC. 1976. Nutrient Requirements of Dairy Cattle. 

29 

7.3 

57 

.26 

.25 

.18 

3All Values except dry matter are gi ven on a mois ture- free basis. 

Feeding Management 

26 

11.9 

62 

.33 

.27 

.27 

Proper feeding management maximizes ration in
take and growth rate by cattle on a given feeding 
system. To obtain maximum performance, the 
following feeding management factors should be con
sidered. 

Starting Cattle on Feed. The objective of starting 
cattle on feed is to get them to full feed as quickly as 
possible without causing digestive disturbances. 
Several factors may influence the time required to 
start cattle on feed, including the type of feed con
sumed previously, ration palatability, age of the cat
tle, whether or not they are accustomed to eating 
from feed bunks, and weather conditions. Upon ar
rival at the feedlot, cattle should be allowed free ac
cess to feed and water. Most cattle will readily begin 
eating if good quality hay is placed in the feedbunk 
over the silage ration. Producers should assess each 
set of cattle relative to the factors above and use 
starting programs that get cattle on full feed rapidly. 

Research has shown that calves and yearlings can 
be started on feed with properly supplemented high 
quality silage. If cattle are to be finished on a high 
silage ration, they should be rapidly worked up to a 
full feed as quickly as possible. 

Feedbunk Management. Proper feedbunk manage
ment helps obtain maximum performance, 
minimizes digestive disorders, and assists in keeping 
cattle on full feed. A possible disadvantage of 
feeding silage is that it must be fed soon after 
removal from storage to prevent spoilage. Fresh feed 

should be before cattle at all times, and stale feed 
should not be allowed to accumulate in bunks. Cattle 
should be fed at the same time every day. When 
feeding silage during the summer, twice daily 
feeding is recommended to assure freshness of feed 
and maximum intake. If rations contain urea-treated 
silage or urea added at feeding, the feeding level 
should be monitored closely to prevent release of am
monia in the feed bunk, which can cause depressed 
consumption. Feeders should also be aware of peaks 
in eating activity during various seasons of the year 
or changes in eating habits associated with varia
tions in weather conditions. By knowing the eating 
patterns of cattle, feeders can adjust rations and 
feeding schedules to maximize feedlot performance. 

Ration Changes. Ration nutrient content and feed 
quality should be as consistent as possible from day 
to day. Special attention to the ration composition is 
needed when ration or feed ingredient changes occur. 
An abrupt change to a high grain ration from a high 
silage ration may cause bloat, founder, or acidosis. A 
simple procedure should be devised that gradually 
changes the ration without upsetting feed intake or 
rate of gain. One method that may be used is to 
replace five percentage units of silage dry matter dai
ly with and equal amount of grain until the desired 
level of grain is consumed. This procedure is il
lustrated in Table 2. 

Table 2 

Schedule for Switching Cattle From High Silage to Hi 
Grain Rations 

Ration dry matter composition,% 

Corn Silage Corn Supplement 

Day % lb as fed % lb as fed % lb a1 fe< 

0 88.4 (44) 0 11.6 (2.1) 
83.4 (42) 5 ( .9) 11.6 (2.1) 

2 78.4 (39) 10 (1.9) 11.6 (2.1) 
3 73.4 (37) 15 (2.8) 11.6 (2.1) 
4 68.4 (34) 20 (3.8) 11.6 (2.1) 
5 65.3 (32) 25 (4.7) 10.7 (1.9) 
6 60.3 (30) 30 (5.6) 9.7 (1.7) 
7 56.3 (27) 35 (6.4) 8.7 (1.5) 
8 52.3 (25) 40 (7.3) 7.7 (1.3) 
9 48.3 (24) 45 (8.2) 6.7 (1.2) 

10 44.3 (22) 50 (9.2) 5.7 (1.0) 
11 39.3 (19) 55 (10.1) 5.7 (1.0) 
12 34.3 (17) 60 (11.0) 5.7 (1.0) 
13 29.3 (14) 65 (11.6 5.7 (1.0) 
14 24.3 (12) 70 (12.5) 5.7 (1.0) 
15 19.3 ( 9) 75 (13.4) 5.7 (1.0) 
16 14.3 ( 7) 80 (14.3) 5.7 (1.0) 
17 13.2 ( 6) 81.1 (14.5) 5.7 (1.0) 

As fed amounts of feed are given in parentheses based on 32% dry matter sila, 
85% dry matter corn, and 90% dry matter supplement for 700 lb steers fed moni 
sin. Dry matter intake was estimated at 16 lblday from day 1 to day 6, 15.6 lbld 
from day 7 through day 12, and 15.2 lb/day from day 13 through day 17. 
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Another often overlooked ration change occurs 
when silage dry matter content varies. With high 
silage feeding systems, moderate changes in silage 
dry matter can cause rather large fluctuations in ra
tion protein, mineral, and additive content. 
Therefore, silage dry matter levels should be 
monitored closely, preferably weekly, and ration for
mulations should be adjusted when silage dry matter 
deviates more than four percentage points from the 
value used to formulate the ration. 

Feed Additives, Growth Stimulants. Performance of 
cattle on silage or silage-grain finishing programs is 
generally improved when growth stimulants, monen
sin, antibiotics, and parasite control are included in 
the management system. The increased gain, feed ef
ficiency and carcass value resulting from use of these 
management practices improve the profit potential 
of a feeding enterprise. 

Feed Preparation. Cattle should be fed a mixed, 
complete ration to insure adequate nutrient intake 
and to obtain maximum performance from a given 
feeding system. However, where mixing equipment 
is not available, acceptable performance may be ob
tained by top-dressing silage with supplements, pro
vided adequate bunk space is available for all 
animals to eat at one time. 

Grain processing has received much research at
tention in recent years. Processed grain is more 
digestible than whole grain, and it may improve 
animal performance. All grains, with the possible ex
ception of corn, should be processed by some method 
when fed with silage. Research data show a slight im
provement in feedlot performance when rolled, crack
ed, or ground corn, instead of whole corn, is fed with 
silage. If the extra cost of dry processing is not more 
than covered by improved performance, then corn 
should be fed whole. Compared to dry processing, 
greater improvements in performance have been 
demonstrated when grain is either steam flaked or 
stored and fed as a high moisture, rolled feed. 
However, many small farmer feeder operations can
not justify the high cost of grain processing equip
ment. 

Adjustments For Year lings And Heifers. Age and 
sex of cattle influence nutrient requirements, ex
pected feed intake, and performance level. Yearling 
cattle will consume about 10 percent more dry mat
ter than calves of a comparable weight with a cor
responding increase in rate of gain. 

Under normal conditions, feedlot heifers are likely 
to be the culls remaining after replacements have 
been selected to go back into cow herds. As a result, 
at a given weight, typical feedlot heifers may be ex
pected to have slower, less efficient gains than an en
tire steer calf crop. Throughout the finishing period, 
heifers have a higher daily enery requirement for 

gain than steers at a similar weight and rate of gain. 
This is due to the higher percentage of fat in each 
pound gained by heifers. Daily protein needs are 
about the same when steers and heifers are compared 
at similar weights and rates of gain. 

When feeder cattle are assembled, they should be 
grouped uniformly according to age, sex, and 
framesize of outcome group. This practice will 
simplify nutritional management and marketing of 
finished cattle. When developing feeding programs, 
consult Fact Sheet SR 2000 for daily nutrient re
quirements for specific groups of cattle. 

Protein Supplements for 
Silage Finishing Rations 

Crude protein supplements for silage or silage
grain finishing rations include natural sources (soy
bean, cottonseed, or peanut meal), nonprotein 
nitrogen (NPN) sources (urea or ammonia), and plant 
protein sources (HBP) that are not readily degraded 
in the rumen (corn gluten meal, brewers grains, or 
distillers grains). Selection of the proper protein 
source for a given feeding program may be influenc
ed by several factors. 

Feeder Cattle Weight and Ration Energy Level. 
Weight of feeder cattle and ration energy level or ex
pected rate of gain determine daily protein needs and 
influence the type of protein supplement that should 
be fed. Feeder cattle lighter than 500 pounds are 
unable to obtain sufficient protein for maintenance 
and to support maximum gains from high silage ra
tions supplemented with NPN. Therefore, high 
silage rations fed to lighter cattle should be sup
plemented with either natural or HBP sources of 
crude protein. Rate of gain and protein requirements 
(as a percentage of the total ration) decrease as cattle 
mature; cattle heavier than 500 pounds should main
tain acceptable performance on high silage rations 
supplemented with NPN. Under most conditions, 
silage rations with added grain (greater than 70 per
cent TDN on a dry basis) contain sufficient energy to 
enable growing and finishing cattle to perform 
satisfactorily with NPN supplements. 

Addition of Protein Supplements To The Ration. 
Protein supplements may be added to silage at ensil
ing or at feeding time. Supplements containing 
natural or HBP protein sources should be added to 
the ration only at feeding. Urea, anhydrous ammonia 
(USS Cold-flo NPN® ), or Pro-Sil® (ammonia-mineral
molasses suspension) may be added at ensiling to 
raise the silage crude protein content to 11to13 per
cent on a dry basis. Treatment of silage with NPN is 
often more economical than supplementation with 
other protein sources, and silage treated with Pro
Sil® has a longer feedbunk life after removal from 
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ration, and energy use of grain is highest in a high 
grain ration. Also, the two-phase system may allow 
for compensatory growth when cattle are switched 
from high silage to high grain. 

The two-phase system is suited to most cattle 
finishing programs. It works well with steer nd 
heifer calves or yearlings. It also is useful for various 
frame sizes of cattle, but it would appear particularly 
suited to larger framed cattle because of the higher 
rates of gain and greater need for energy during the 
latter part of the finishing period. As shown in Table 
3, the two-phase system produces about the same 
rate of gain as the 1 percent continuous grain 
system, but silage and protein supplement re
quirements will be decreased. Grain requirements 
.will be as great or greater than in the -1 percent 
system, depending on daily grain intake and the 
length of the high grain phase. 

Special care should be given when switching from 
all silage to high grain rations. A simple method of 
making the ration change should be used so that cat
tle stay on feed and to prevent digestive disorders. 
Refer to Table 2 for a feeding schedule for switching 
to high grain rations. 

Supplementation. Under practical conditions, 
many feeders will feed silage, grain, and a protein
mineral-vitamin supplement. Table 4 provides a sup
plementation scheme, including supplement nutrient 

· content and feeding levels for each feeding system 
discussed above. In some cases calcium and 
phosphorus may be slightly over-fed to minimize the 
number of supplements needed. The supplement for
m!Jlations given provide guidelines for feeders mix
ing their own supplements or considering commer
cially available supplements. 

Table 4. 

Supplement nutrient content and feeding levels for three feeding systems. 

Supplement feeding 
Su22Iement nutrient content, %1 . level, lb/hd/dal 

Feeding system CP Ca p TM salt Period 1 Period 2 

,t' 

All silage 41 1.7 1.3 3.4 1.85 1.50 

1% grain 

Untreated silage 41 2.1 .8 3.6 1.60 1.10 
Urea-treated silage 41 4.5 1.4 3.6 .80 
Urea-treated silage2 . 1.8 4.0 1.00 

Two-phase 

High silage 40 1.8 1.4 3.1 1.65 
High grain3 40 5.0 .7 4.0 1.0 

lAdd 20,000 JU vitamin A per pound of supplement (40 million JU/ton). 

2Mineral supplements mixed with corn as a carrier. The mixture should contain 90% corn, 6% limestone, and 4% TM salt. Feed at a rate 
of 1 lblhdJday in place of 1 lb of corn. 

3The supplement should contain 2.0 to 2.5% potassium for the high grain phase. 

Summary 

All silage plus 1 percent body weight as grain, and 
two-phase systems can be used to finish cattle. The 
system used depends on the type of cattle to be fed, 
feed supplies on individual farms, price relationships -. 
between forage and grain, interest rates, and the 
availability of equipment and labor. Feeders should 
emphasize the importance of producing high quality 

silage. Proper combinations of high quality silage, 
supplemental feeds and feeding management are 
necessary to maximize profitability from a silage 
finishing system. 

Trade and brand names are used only for informa
tion. The Cooperative Extension Service does not 
guarantee nor warrant the standard of any product 
mentioned; neither does it imply approval of any pro
duct to the exclusion of other which may also be 
suitable. 
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storage than untreated silage. However, NPN treat
ment requires more labor and capital outlay at 
harvest time, and silages treated with urea or 
anhydrous ammonia still require the addition of 
calcium, phosphorus, trace mineral salt, and vitamin 
A at feeding. 

Feeders normally store either all treated or all un
treated silage. When feeder cattle lighter than 500 
pounds are fed rations containing treated silage, a 
limited amount of a natural or HBP protein source 
should be provided to obtain maximum performance. 
Beyond 500 pounds the natural or HBP protein 
source may be withdrawn from the ration. When 
finishing rations contain only small amounts of 
silage as a roughage source, treated silage may not 
provide adequate crude protein to maintain max
imum rates of gain. Therefore, cattle feeders should 
examine protein supplementation needs for the en
tire growing and finishing period before deciding to 
treat silage with NPN. 

Treatment of corn silage with urea and limestone 
( 10 pounds of each per ton of 32 percent dry matter 
silage) improves silage nutritive value and feedlot 
performance compared to treatment with urea only. 
Silage treated with these levels of urea and limestone 
should contain 11.5 to 12.5 percent crude protein and 
.8 percent calcium on a dry basis. 

Cost of Protein Supplementation. After a feeding 
system has been developed, a feeder should estimate 
the cost of protein supplementation with alternative 
sources of protein. Select the source and level of pro
tein supplementation which will support satisfactory 
performance for the least cost. 

Corn Silage Finishing Systems 

Many cattle feeders use silage as a part of their 
finishing program. Performance and feed re
quirements may vary depending on the feeding 
system. Three systems of using corn silage in 
finishing rations are discussed below. Table 3 in
cludes expected feedlot performance by steer calves 
weighing 500 to 600 pounds initially for each system. 

All Silage System. A feeder may benefit by feeding 
all silage rations when grain prices are high in rela
tion to forage, when interest rates are low, and when 
equipment and labor are available. Since high silage 
rations support lower rates of gain than high grain 
rations, more time on feed is required when feeding 
high silage rations. Thus, if time on feed is of little 
importance or if cattle may be marketed at less than 
choice quality, producers may improve profit poten
tial by feeding high silage rations. 

Starting and projected finished weights of cattle 
should be considered when deciding to use an all 
silage feeding system. With a given feeding system, 
faster gaining cattle are more efficient than slower 

gaining cattle, since maintenance makes up a smaller 
percentage of total energy needs. Due to decreasing 
rates of gain as cattle mature, an all silage system 
often prolongs the length of the last half of a 
finishing period. Research and field observations 
suggest that feeders weighing 500 to 600 pounds 
with average or smaller frames are more suitable to 
silage finishing than are larger framed cattle. 

Silage quality and energy content are critical in an 
all silage system. Physical characteristics, dry mat
ter, and grain content of the silage regulate energy 
intake. In a recent two-year study (Michigan. State 
University Res. Rep. 353:215) researchers found that 
ration grain content accounted for 80 and 93 percent 
of the variation in daily gain and feed efficiency, 
respectively. Therefore, producers who finish cattle 
on high silage rations should attempt to maximize 
silage grain content. 

Daily feed allowances for finishing steers given in 
Table 3 should support the predicted levels of perfor
mance. To grade choice, cattle of a given frame size 
fed an all silage ration should be heavier at slaughter 
than cattle finished with grain. In Table 3, calves on 
the all silage system were predicted to grade choice 
at 1100 pounds, whereas cattle of similar frame size 
fed silage with added grain were predicted to grade 
choice at 1050 pounds. 

1 Percent Grain System. With this feeding system, 
cattle are given a full feed of silage plus one pound of 
grain per 100 pounds of body weight. Average frame 
calves finished on this system should gain in excess 
of two pounds per day and yield choice carcasses in 8 
to 10 months. This system is simple because it 
uses both silage and grain, and it minimizes ration 
changes. 

The 1 percent system allows acceptable perfor
mance by cattle over a wider range of silage qualities 
than does the all silage system. Performance may be 
slightly lower when sorghum, small grain, or low 
quality corn silage is used in this system compared 
to high energy corn silage. The system is suitable to 
calves and yearlings of either sex, and it may be used 
with cattle of any frame size. 

In Table 3 both plant protein and NPN (urea
treated silage) supplementation options are given for 
the 1 percent system. Feed requirements differ 
slightly for two programs depending on the amount 
of supplement added at feeding. 

Two-Phase System. A two-phase feeding system 
is a combination of all silage and high grain systems. 
During the growing phase, rations contain large 
amounts of silage. During the finishing phase, cattle 
are switched to a high grain ration, resulting in in
creased growth rates, a shorter finishing period, and 
decreased maintenance costs. Some researchers have 
observed that maximum digestion of silage or grain 
occurs when each feed is fed as the principal ingre
dient in a properly balanced ration. For example, 
energy utilization of silage is highest in a high silage 
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Table 3. 

Expected feedlot performance, daily feed requirements and total feed requirements for finishing 500 to 600 lb., 
average framed steer calvesl 

Feeding system 

All silage 1 % grain + silage Two-phase 

Untreated silage Urea-treated silage2 Silage Grain 

Item Period 1 Period 2 Period 1 Period 2 Period 1 Period 2 Period 1 Period 2 

Initial wt, lb 550 800 500 700 500 700 500 700 
Final wt, lb 800 llOO 700 1050 700 1050 700 1050 
Period 
mid-wt, lb 675 950 600 875 600 875 600 875 
Days/period 152 189 102 164 102 164 124 140 
Days to 
choice 341 266 266 264 
ADG, lb 1.63 1.59 1.95 2.13 1.95 2.13 1.60 2.50 
Cumulative 
ADG, lb 1.60 2.05 2.05 2.08 

Daily feed, lb 
Corn silage3 40 52 24 32 25 34 37 7 
Corn4 5.0 7.0 6.0 8.0 15.0 
Soybean 
meal. 44% 1.7 1.4 1.5 1.0 .7 1.5 .9 
Limestone .03 .08 .05 .08 .04 .03 .13 
Di calcium 
phosphate .06 .01 .03 .06 
TM salt .04 .05 .03 .04 .03 .04 .05 .04 

Total f eed/hd 
Corn silage, T 8.0 3.8 4.1 2.8 
Corn, bu 30 34 37.5 
Soybean 
meal, lb 524 317 71 312 
Limestone, lb 5 16 15 22 
Di calcium 
phosphate, lb 9 1 3 8 
TM salt, lb 16 10 10 12 

lAll feeding systems include a growth stimulant and monensin, and performance and feed requirements refiect an initial 14 days to 
regain in-shrink. 

210 lb urea per ton of 32% dry matter silage. 

3Jn high silage rations, silage NEg=.47 McaVlb dry matter. In silage+ grain rations, silage NEg=.46 McaVlb dry matter. Average 
dry matter = 32%; crude protein = 8%. 

4Corn dry matter = 85%. 

9002.5 
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