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FEEDING DAIRY CALVES

Minor Subject for M. B, Degree in Animal Husbendry

R. M. Patterson, Jre.

To study the growth and development of dairy heifers
during the winter months.,

To determine the relative value of cottonseed mesal,
copra nut meal, and velvet bean meal as concentrates,
fed with corn silage as the sole roughege.

To determine the following:

a. Cost per month.

b. Cost per 100 pounds gain.

¢c. JDevelopment of the individual calf.
d. Average daily gains.

Comparison of these results with those from other ex-
periment stations,

To study the following literature:

Dairy Cattle and Milk Production, by Eckles.
Missouri Bulletin No. 135.

I1linois Bulletin No. 165.

Iowa Bulletin No. 165.

Student will be required to take examination on the
above literature and to present thesis in triplicate.

All feeding, care, and weighing of calves to be done
by student.



The“wintering of Dairy Heifersg, like all practical Agricultu~-

ral problems is one in which a variety of factors are to be taken into

. congideration and knowledge,experience, and, above all,good judgment

Lmust all be brought to play their full weight upon the subject before
best results can be obtained.

The attributes of kmowledge and experience are obvious require-
ments and need no discussion here. But the attribute of good judgment,
though readily oonceded‘to be necessary,is perhaps deserving of a few
. words because it bears directly upon the Yery ro0ot of the whole problem
which is the decision as to the kind and amount of feed to be used in
order to produce the beét results at the leasgt pr0portionat§ coste

The ration which _« . fulfils these requirements is the best,
Or optimum ration, and lies somewhere between the maximum ration possible
to bé fed, and which produces the greatest smount of actual gain ' and

- the mimimum ration necessary to sustain the animals through the winter.

Heither extreme is ever justifiable because they are too expensive:;it is

not the maximum beceuse of the law of diminishing returns,by_ﬁhich there

is a decreasing ratio as the amount of feed increases,between the pro-
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pdrtiongte resvlts obtained and the proportionate profit, nor is it

the ninimum.ration, because,early growth is bohe growth, end it takes
bone to meke size, and size to bring in the returns so that money saved
in feed at this time is later lost through low production.

Since the cost of feed is by far the most important economic

factor involved in wintering calves, and as the price of feeds is con=-

fstantly varying due to market and local conditions, it follows that the
L optimum ration will vary comnstantly also, and, it is in this respect that
the good judgment of the dairyman is put to the tegt,

It will be readily understood that growth must not be confused
with fattening, and that whereas it is & mistake o restrict the ome it is
equally a mistake,and a very expensive one, to encourage the other. How=-
‘ever, it is advisable to have a slight margin on the safe side,especially
'in the case of dairy heifers,because so much of their later prdductian
'of milk at 2 relatigely high sale price is dependant upon their feed at
this perticular time, the feed being relatively low in cost,compared to

to The milk obtained later one.

Due to the present high price of practically all concentrates,

the gquantity of these fed must be kept at & minimum, and, since protein

eed is what one pays highest for, it is advisable to use legume hays for
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: roughage whenever obtainable. | Legumes are often expensive in certain
i localities, or not to be had at all, in which case,as in thé present in-
stance, corn silage may be used with every promise of exceptionally good
f‘results when used in conjunction with Téroteiﬁ . concentrates.
The following experiment was performed as the fourth of a series
‘ of annual experiments in operation at the Virginias Agricultural Experiment

~ Station in order to compare the relative value of several rations composed

of different kinds of feeds.
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FPEEDING EXPERIMENTS FOR THE WINTER OF 1918 - 19.

The feeding experiments were carried on this season to determine

. the relative value end economy of cottonseed meal, copra nut meal, and

E velvet bean meal. The roughage used was the same for each lot,'and GOl
- gisted of 30 pounds corn silage per head per day.

Care of the Animalg:= All heifers ran in the same lot during the

day, but at night they were seperated into their respective lots and stabled
in three similar pens,where the feeding was done., All animals had access

to a tank of water in the lot during the daye. The feed pens ﬁere of ample
size, feed menge¥g were split up into sections so that crowding for feed

was minimized ahﬁ bedding of sfraw was applied daily.

Discussion of Heifers Used:~ Pure-bred heifers of two leading dairy

breeds were used naneiy{ Holstein-Friesian_and Jersey. Iifteen animals
were used ﬁ?ergging_fifteen” : J‘months of age, being divided as
nearly equally as possible with respect to'breed and weight. There were
three lots,consiating of one Jersey and four Hdlstein-Friesians, and the
average weights per lot were 485,485, and 491 1lbs. resgpectively. All the

animals were in thin condition at beginning of test,but all lots made

satisfactory gains during the test. Lots were distinguished by means
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of neck-bands, and individuals by means of ear marks.

Weighings:~ Weights were taken once a week,each animal being
1ﬁmighed serarately. The weights represented by chart were
ftaken at the end of each two week period and is an adequate graphic illus-

;fratién of the changes of weight during the test.

Rations per head per day:~ The following rations were used through-
' out the test:-

Lot I. 30 1lbs. corn silage,2.5 lbs. Cottonseed lleal.
Lot II. 30 1lbs. Corn Silage, 3.25 lbs. Copra nut meal.,
Lot III. 30 1lbs. Corn Silage, 4.0 1hs. Velvet bean meal.

The corn silage was made from corn that would have yielded Ifrom

i -

| 35 to 40 bushels of corn per acre and was of good quality. The concentrates

. carried the following guaranteed analyses:

Protein Carbohydrates. Fat. Fiber.

(percent) (per cent) . (per cent) (per cent)
Cottongeed llegalees.. 3846 2e+0 649 42,0
Copra nut Meale..... 2040 TACR8,0 640 12,0

Velvet bean leal.... 1645 50.0 4,0 15,0
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Table Daily Rations for Growing Heifers Weighing 490 lbs.
T T —— s
1 T Diges'bible I et Energy
! Rations. '  Protein, i Value.
1 T e —
S R s e PR R e 1 Pounds. 1 Therms. .
T
. Armsby's Standard : 1.420 ' 74200
1 T
g i TS 1 T
1 30 1lbs. Corn Silagea 1 e 500 - 1 Le770
1 2.5 1lbs. Cottonseed lMeal. 1 920 ' ___Re336.
1 ! 1.255 ' 7106
| | T
: 30 71bs. Corn Silage. 1 0330 1 4,770
t 3425.1bs. Copra Nut Meal. - 610 ¥ Cebl3
' ; .940 s 74383
T
1 30 1bs. Corn Silage. : « 330 : 4.770
4 1bs. Velvet bean meal. 0629 : 32393
: : 959 , 8,163
T T I
S~ S I 1

Cogt of ['eeds:- The folldwing prices were paid per ton for the

ffeeds used:

Corn Silage 58450
Cottongeed llesl, 65460

} . Copra Nut Meal. 60400
\ Velvet Bean Meal. 55400




RESULTS AND DISCUSSION OF THEIR MEANING.

Table Showing Results of Feeding Tests from Jan.3rd.to Apr.25th,1919,

~——

Lot I. Lot 11, Lot III.

S—

fumber of heifers
_ Per 10t.

gations fed, 1lbs. Corn Silage. 30
Cottonseed

Meal- 2.5

Corn Silage, 30
Copra Nut Meal.
Dpd

Corn Silage. 30
Velvet bean
Me 8.1 - 4 i 0

—

o

iverage first weight

o il ey wd v el il  sm e s wa el o mg el g e wg  mm gy el 4 R

M e e mg ) wmE s e wa v e B e wd wl ™t M mg i ed A ef M W) w4 g w 2w e ) ] ) e = ] v W w4

' per head in pounds. 485 486 491
Average lagt weight
per head in pounds. 629 635 585
Total gain per head
in pounds. 144 150 ! 94
: T
Average daily gain x
- in pounds. .21 1,26 3 79
1
| I
Average cosl per :
. heifer for month of . !
28 days. 95486 $6 .+ 30 ' 36465
|
1
 Average cost per hei- ]
fer for feeding period | i :
of 112 days. 3 23,46 $25420 *  $ 26,60

—— —

Discussion of Results:= PFrom the standpoint of greatest gain for

east cost the concentvates used ranked in the following order: 1lst, Cottongeed
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Meal; 2nd. Copra nut meal; 3rd. Velvet bean Meal, the cost per one

hundred /” gain being $16.29, $16.80, and $27.20 respectively. The

T ¥

rations used were deficient in pratein,/éxcepting Lot I, a trifle in
excess in carbohydrates and fat. It will be noticed that cottonseed
meal, the most economical of the three rations used.was not only the
highest in protein content but also ﬁhe lowest in therms energy, soO
that we may rightly charge the slightly superior gain in weight of Lot
IT to undesirable fat :ather than growth, while Lot III though consider-
ably @igher in therms net energy value, was unable to even approximate
the gains in weight of either of the other two lots. [Here is a case
where we pay dearly for ummecessary carbohydrates and fat. The rela-
tively poor showir® of velvet beag meal is also partly due to unpalata-
bility. Copra nut meal_is an excellent feed in every respect, and com-
pares most favorably with cottonseed meal in cogt, pounds, weight gained,
palatability, and merit as regards imparting sleek coats and quality to
the animals fed.'

The following chart shows average changes in weight of the helifers

-from week to week during the experiment.
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Por dairy heifers of the aﬁove weights it'waé found thet thirty
f pounds of corn silége was amPle roughage, being all they could &onfartably
E handle, All three lots started on feed well, lot III being slightly in-
. clined to dislike the velvet Dean meal, but soon became usged to it. Each
lot cleaned up their fged well throughout thé test. Lot III showed a

somevhat greater tendency to be affected by weather conditions, and not

f only failed to make corresponding gains, but also ranked below the other
i lots, in smoothness and quaiity, in both of which respects lots I amd IT
i were exeellent and practieélly equal to each other.

‘ Discusgion of the Concentratess Cottonseed meal is rich in protein
! and theems net energy, and is very,palatable. It is somevhat constipating.
- It is an excellent supplement to corn silage, promotes growth, and produces
_ exxremely fine condition and quality.

Copra nut meal; or cocoanut meal, is the residue from the process

. of 0il - extraction from the cocoanut. It is rather low in protein com=

'

f”pared %o other o0il- meals and is rich in therms net energy. It compares

| favorsbly with cottonseed meal as a silage supplement, and is distinguished

. by the same characteristics with regard to conditioning gualities. It is

' 1ot so constipating as cottonseed meal, and is very palatiéble., In hot
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weather it becomes rancid if kept more than & few weeks, but as a
winter feed this fact is not an objection. o difficulty was ex=-
experienced,in this respect, during the test.

Velvet bean meal, is rather low in protein, and fairly high in

 therms net energy. It is unpalatable, and proved in this experiment

to be very slightly more than one-half as valuable as cottongeed meal

as a weight producer, and about one-sixth more expensive.
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Development of Individual Calves: Under this heading 1t may be
ftated that the smount of roughage fed, thirty pounds, is.ample for sixX
jundred pound animels, and excessive for animals under four hundred pounds,
et every individuel rapidly attained capacity to handle this emotint, and
there was & minimum of waste throughout. The heifers showed variable
Lharacteristios with regerd to raridity of growth, and number of pounds
;ained.

Thig variability was dug to difference of age, those of lighter
5eight m&king relatively speeégr progress aml greater gain. &

I >~ Deeidedly more individuality was shown with respect to holding up
under temporary adverse conditions, such as rain, or fall in temperature,
?-e neavier animals being less affected.

The Holsteins were superior to the Jerseys in this respect.

But from the standpoint of averages within lots over the full time

Fn test very little breed-difference or "personal equation", was noticeable.

Comparison of results with those of other experimentg: These re-

gults compare favorably with those of other experiments and the statements
mede regarding calf-feeding,and the conclusions drawn are supported by
them especislly in the following respects:
_ l. Corn silage is am excellemnt roughage for growing calves when
tsupplemented by high-protein concentrates. It mey be fed as the sole
roughage without fear of unsatisfactory results.
l‘ Referenceg: Virginia Agricultural Experiment Station bulletin
F’ number 219.
, Purdue Agricultural Experiment Station Bulletin #1.
. Farmers' Bulletin ~ # 578.

2e It is economically sensible to push dairy calves for growth
iduring Thelr first and second winters because of the larger size, and con=-

iaequently greater production obtained, always assuming animalg of hbpeful

dairy qualities are used.
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References: TF. W. Mall, Progceedings, Soc. for Promotion of Agri-
cultural Science, 1912. Xt ’ |
Regsarch bulletin No. 2, Missouri Agricultural Experiment Station.
Bulletin lo. 135 of the same sgtationa
3+ Growth mus$ not be confused with fat, and the latter must be avolded
ecause of sctual expense, and effect upon milking gqualities of dgiry animals.
References: Nigsouri Agricultural Experiment Sta. Bul. # 135.
- " Peeds and Feeding", Henry & Morrison, 16 edition,
page 426, paragraph 704.

4, Because they are easily handled, it has become a common error %o
oglect the ration for growing stock after they have passed six months of ages
hereas experiments show that dairy heifers should be fed so ag to gain at
east one pound a day during the first amd second winters.

Réferences: Virginia Agricultural Bcperiment Sta. Bul. # 219.
"Peeds and Feeding", Henry & lMorrison, 16 edition,
page 426 - Section IV,
WPerm Mansgement™ - Warren.
b Protein concentrates especially 0il or bean adeguately supplement

orn silage, and take the place of a legume roughage in rations for growing

tock, éomparing favorably as regards growth,gain, and cost, as indicated by
irginie Agricultural Experiment Station bulletin No. 219, winter 1915 - 1916.
1830 valuing clover hay at thirty dollars a ton, a ration of ten pounds corn
ilage and ten pounds hay for the same feeding period this winter would have
;st $21.56, which is only $1.99 less that the Cottonseed lot, and not very

uoh less than the copra nut meal and velvel bean lots, And what would the

bins have been? Certainly no more, undoubtedly less, as this ration is sub-
pintenance in both protein amd net energy requirements; being .87 pounds preé
gin and le74 therms N.E.Ve from the standpoint given in Table v 3

| And the condition and "handling" qualities of the animels would undoubt~-
i1y be greatly inferior to any of the concentrate-fed lots.

I 6+ The goncentrates used should be of narrow nutritive ratio. Compare
)t I1T with Lot I and observe that growth,gain and economy were in direct
fopoxtion to protein, vhough Tot I was actually below the standard in

lerms neét energy, while Lot IIT was in excess. Also compare Lot II
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and III, and obgerve that Lot II though lower than Lot III in pro=-
tein content, was a narrower nutritive ratib, and made double the
gﬁin. The putritive ratios for cottonseed meal, copra nut meal,
and velvet bean meal are l:1l.1,~ 1:3.2,~ and 1:4.0 respectively.(See

paragraph 134 - Henry & .lMorrison,"Feeds and Feeding, 16 edition, P.91.)

7« From the above comparisons the comclusion is indicated that,
while it is true that we pay more money for protein the expense lies
rather in feeding rations carrying unnecessary and undesirasble car-
bohydrates and fat. Which sarroborates paragravh lo. 1 and 5, and
drives home the already known fact that it takes protein to make
growth, and confirmg the statement that we can afford to pay for it

Approved: s 2
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