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The growing importance of grassland and all its products is becom-
ing more evident. A grassland economy ie the backbone of the sheep,
dairy cattle, and beef cattle industri•e• Greenland farming makes for

e more permanent type of agricultue„ An increaaed acreage in sod

erops results in less eroeion, better eoil structure and drainage,

and higher organic matter. Soil productivity can be aintained or

improved uder graealand farming practiees•

A geeral eppreeiaticn of the value of pasture as e source of

livestcck feed, improvemente in strains cf grasaes and legumee, end

better knowledge of fertilizer usage have encouraged the increase in

acreage of highly productive paetures. Hell managed paetures are

highly productive and supply nutritioua herbage high in minerals and

protei¤•

The Northern Virginia Paeture Research Station at Middleburg,

Virginia has emperiments under way to meesure quantity cf production

and the nutritional value of pasture herbage wh graaed by dairy

and beef cattle (1 end 2)• These experimets are designed to neasure

the value of species, mixtures, methode of rotational graaing, and

continucue graaing of one nixture es eonpered with graaing different

mixturee in a rotational eequece• Data are being obtained o carrying

capacity, livestock gaius, carcass characterietics, pelatability, and

rate of milk production•
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This study was undertaken to gain supplementary information on

the established grazing experiment: at H1ddleburg„ It was postulated

that data on animal behavior would help interpret the animal responses

observed• This report gives data on animal grezing frequency; however,

data on other aspects of animal behavior were obtained•
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Grazing habits of cattle are influenced by supplemental feeds,

rotatienal grazing, amout ef forage herbege available, succulence of

herbage, climate, season, and by darkness. The discrepancies reperted

in literature may be associated with differences in envirenents,

plant speeies, animals, management praetices, and experimental designs

and preeedures.

One of the first recorded stuies ef animal behavior was reperted

by Shepperd (15) in 1927. Three Hereferd steers were observed every

15 minutes for a 24 hour period. The steers grazed 8•1/4 hours per

24-hour day en a sweet clever pssture. The main grasing activity cc-

curred during the period: 7:00 to 10:00 P. M., and 5:00 te 10:00 A. M.

The ateers were lying down during the period 10:00 P. M., te 5:00

A. M. A similar time schedule was ebeerved for these steers when gras-

ing sudan grass. The results agree with these fer sweet clever.

Gory (5) obtained detailed data fer behavior of cattle under range cen—

ditiens in Texas. During a period of three years, 461 minutes daily

(1.e., from getting up in the morning to bedding down at night) were

apent grasing.

Moseley, Stewart, and Graves (14) etudied three pasture mixturee

grazed by Holstein-Frieaien cows during two days in June and one day

in August. They reperted ne grasing at 4:00 A. M., when the cowa were

removed from the pesture: fer the morning ailkingg however, ebservatione

were net made between 9:00 P. M., and 4:00 A. M. Cewe en pasture alone
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grazed an average of 9,16 hours per day and cows on pesture supple-

meted with elfalfa hey grased 29 pereent less, When cows on pasture

were give one poumd of grain per six pounds of milk produced, they

grazed 39 percent less time, than oows on pasture alone, Cowe on pas-

tue with grain ration of one pound of grain to each three pounds of

milk grazed A2 percent less time then those on peeture alone, These

fobservations indloete that the rate of supplementel feeding is asso-

ciated with grasing periods,
f(

Gdbbel and Lindbom (8) foud that the intensity of grazing at
in

night ie es grat es during the day, and the grasing periods alternate
yd

fairly regularly with rest perieds, Hodgson (11) oompared the length
Zt)

and number of times spent grazing under a continueus grazing system
(I

with a like area of land divided into six pestures, Four cows were
I

used on each of the two tretments, Gows on rotational pasture grezed

about 28,02 minutes less time and spent 38,38 minutes more time lying

down than similar eows on cetinueus pasture, ows en rotational pes-

( ture grased 8,33 times ad leid down 3,13 times, es oompared with 7,87
1

times and 2,38 times, respeetively, for cows on continueusly grased

lots, As grezing progressed, the cowe en rotational pasture epended

é less time gresing and mere time in lying down, The reverse was true
1

on a eontinuouely gresed pasture,

In 1931 and 1932 at Beltsville, Maryland, records were taken every

15 minutes for three 24-hour periods by Hein (10), The entmls used

were long yeerling and short two-year old steers in a gaining condition,
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The amount of feed present affected the total time spent grasing during

a 24•hour period. Approximately 8-3/4 hours were spent grasing pee-

turee withabundant herbage, es oompared to 10 hours per day on pas-

tures with less herbage. About 66 percent of the gresing occurred dur-

ing the daylight period from 6:00 A. H., to 6:00 P. M.

In New Zeeland, Bruee—Levy (3) studied the habits of dairy cattle

to obtain information on the reason for differeces in the flavor be-

twee night and morning milk. Goperatively little graling was done

between midnight end mdlking time in the morning. It was suggested

that this may have an important signifioance whe coupled with the

ndld feed-flavor of the morning cream as compared with the strong feed-

flaver of the night cram. It was discovered that if the eows did not

eat flavor influencing herbage 4 to 5 hours prior to mdlking, the milk

had little or no feed flavor. The suggeetion was nade that flevor in-

fluencing herbage might be used in the evenings since cows grase very

little at night.

Hein (9) in 1937 at Belteville, Maryland, reported that no sig-

nificant differences were observed in the gaius made by steers, at

the rate of one head per acre, on pestures grased heevily and alter-

nately, and on pasturee grased heavily and continuously.

Kennedy (13) reported in 1941 that about 8 hours of the day is

spent grasing with the timo equally dividd betwee night and day.

Cows on the test walked 2.55 miles during 24 hours, 2.01 mdles of which

were covered duing daylight hours. Rapidly growing, teder herbage

not over 4 to 6 inchea in height was preferred by the cowe•
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Jchnstone-Wallace and Kennedy (12) studied the grasing habits of

Aberdeen-Angus and Hereford beef cows on pesture without supplementary

feed over certain continuous periods of 24 hours during the months of

July, August, and Septebar. The cows spet from 7 to 8 hours grasing

regardless of the herbage length. About 5 hours of the 7 to 8 hours

could be regarded as employed in gathering herbage end the balance of

the time was spent in walking short diatances and in selecting the area

to be grazed. Approximtely 60 percent of the grasing was performed

by day. The cowa traveled about 2-1/2 miles during the 24 hours, 2

miles of which were by day•

The behavior of dairy cattle under normal comercial conditions of

management was studied in two series of observations by Castle, Foot,

and Halley (4) at the University of Reading. Four cows were observed

·
eontinuously for 24 hours on four occasions at epproximstely two-week

intervals and a herd (average of 52 cows) was observed continuously

for 24 hours on twelve occasions at approximately one month intervals.

These workers fond that animals gresed for a shorter time, walked

less, and took fewer drinks on “good” pastures es compered to *poor*

pastures. Major peaks of grazing were noted after each milking fol-

lcwed by perids of lying down, especially during the night. Cows

on sparse herbage walked greater distances in 24 hours than those on

the more lush pastures. No aspect of the grazing behavior was found

to be strongly related to either current milk production or air tem-

perature. The time when grazing ceased and the herd beddd down wu!
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related to the time of sunset, The cowe grazed 6,52 hours and welked

an average of 1,74 mdlee per 24 hous, exeluding trips to the oowshed,

In 1951, Weite (16) reported on two groups of Ayrshire dairy cows

observed for twenty·two 24—hour periods during the months of May to

Septenber, The oows received no auplament at any time, One group

ot cows grased uner a system olose—folding (grasing one day in a pas-

ture) and the other in small rotational paddocks, Close-folding in-

creased the grasing time and deoreased the weight of berbage eate,

but the differences between the two systems of anagement were small,

The pattern of behavior wes very consistet over the 24·hour period

with both groups, The longest grasing period fcllowed immediately

after the evening milking, The amount of grasing during the hours of

darkness was fond to be eall at all times of the year, but tended to

increase es the nights became longer, The ceasation of evening gras-

ing was closely linked with the fall of darkness, The activity during

the days was fairly regular with three main periods of gresing, one of

which occurred imediately after the orning mdlking; it being separe—

ted fron the other grasing periods by two main periods of rest, Cove

in various stages of lactation gresed for similar times when observed

in 1949 and 1950, The grasing time required by cows on rotational 3
pssture increased as the pasture wes defoliated,

Fieber (7) stuied the grasing habits and related activities of

lactating Holstein cows during two observation periods of 240 consecu-

tive_heurs each, One of the l0—day periods was made in July ad the
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other in September regardless of weather conditions during the test

perioda• On the average, cows grased 9 hours and 2 minutes; loafed

5 hours and 58 minutes; were lying down 9 hours and stood up for 15

hours per day. A uniform grazing pattern of four major grasing per-

iods daily was reported throughout the observat1ona• The grazing per-

iods following morning and evening nilkinge were the longest and most

intense. Seleetive graaing was high when cows were first turned on a

new pasture. High tenperaturea depreased the overall grasing time of

cows an narkedly changed the dayenight retio• Grazing time was de-

oreased by a large quantity of forege of low qua1ity• The cowe gra-

sed more during daylight than during the hours of darkness. The gras-

ing time of eowe was decrased by 7•75 percent when the paature herbage

wen supplnented with one pound of grain to every six pounds of milk

produeed• ‘
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The procedure given here was generally employed in all eperiments

discussed in this manuscript, Any variance from this general procedure

will be reported with the individual experiment,

Data were take for the animal activity (lying down, standing,

walking, and grasing) and the field location (shade, near water, and

out in the open), In this report only the grasing activity is discus-

sad, Pasture and weather conditions were recorded for each day of ob-

servation,
‘

The period from 10:00 P, H,, to 2:00 A, H,, was not cbaerved, es

it was aseued that the cows were bedded down, Observations were made

during a 20—hour day at selected tiae intervals, The observations made

at 1/2 hour intervala were made during the perioda of greatest animal

activity so that when the grasing atopped, the break in grazing would

be more accurately reoorded, This interval was widened for what was

coneidered the "lesa critica1“ or reeting periode, The times of ob-

servation were es followsx

A, M, - 2:00, 4:00, 4:30, 5:00, 5:30, 6:00, 7:00, 7:30, 8:00,

8:30, 9:00, 10:00, and 11:00,

P, M, • 1:00, 2:00, 3:00, 4:00, 4:30, 5:00, 5:30, 6:30, 7:00,

7:30, 8:00, 8:30, 9:00, 10:00,

In presenting the data for beef cattle grasing and for the ee-

quence experiments (Tables 4 and 16), the day wae broken down into

eleven 2•hour periods to simplify celculations, The time snes were

based upon the assunption that the data not having been taken continuoualy,
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would not be sensitive enough to warrant oaloulating on the basis of

each individual observation. However, more frequent observations were

taken when observing dairy cowe an the individual observgtions were

used for caloulating the grasing data for he dairy eperimant.

The figures used in the oalculstions were the pereent of the ani-

mals grszing at any given observaticn time. For example; if A animls

were in a lot at 10:00 A. H., and 3 of the·were graaing, the value for

10:00 A. H., was 75 pereent. The ebeervations that Tell within a 2•hour

zone were added together and divided by the number of ohservations, to

give epparent grasing peroent. The assuution that the percent grasing

st a given observation tine was eonsant for a given period is subject

g to error since this obviously did not always occur. For this reason

the terminology: peroent, hours, or time ot grasing es used in this

manusoript are really apparent values. It should also be stressed that

the hours grasing per day are based on observations made during 20

hours with the sssuntion that the oattle did not grase during the L

unobserved hours at night. The grasing peroent of the 20•hou day was

used to ealeulate the hours of grazing per 2A•hour day, henoe the value

expreseed es hours will tend to be larger than the actual hours spent

in gresing.

The animals were obeerved by walking near or through the various

lots, but care was take not to unduly disturb the animals. A high

powerd flsshlight was used at night and binooulars during the day

whenever the terrain permitted. The same observer took all date for

the duration of the experiments.
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A field experimet was established in August, 1949, to obtain data

on the cenparative production and quality of herbage from tall and low

groing mdxtures and/or species• The following six mdxturee were used:

Eizéuxs
a Orchardgrass

b Ketueky 31 feseue

e Orchrdgrass•1adinc clever

d Kentucky 3l4fescue—ladino clever

e Kentucky bluegrasséVirginia white clever
fu Orohardgrass•redtcp•Kerean lespedesa

A 36 aere land area was divided into 18 lots of two acres each in

auch s manner as te give the least possible soil variation between the

stx lots within each ef thre replicsted blocks, The six treatments

were assigned at renden to the six lets within a replication• Each

lot was subdivided into three sub—1ets and grased rotatienally in

replications I and II, Water was available in each of the sub—lots

from a small stresn running through the experiment and shade was not

equally available in all 1ots•

The number of heifers er ateers used ss the grasing animals rangd

from l to 5 depending upon the availability of herbage• During the
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course of the experiment from its origin through the spring of 1953,

it became appsrent that a better knowledge of animal behavior might

help interpret the grasing dat. Animal behavior data were recorded

for 15 different days for replicetions I and II, during June, July,

and August, 1953 (Table 2). A statistical analysis was made of the

data using e split-split plot design (Table l).

When all observations were averaged, the grazing time for the

six mixtures tested did not differ (Tables l end 2)*. The grasing

time ranged from 6.7 hours for erchardgrass•redtop—Korean lespedesa

mixture to 7.9 hours for orshardgrass•ladino clover mixture. Table 2

gives a summary of the estimated grasing time for the various mdxtures.

During the 15 days observed, the time cattle spent grasing per

day ranged from 25.0 to 37.4 percent (Table 2). The differences among

days in this rperiment could not be associated either with maximum

or minimum daily teperatures (Graph 1). The temperature data used

for comparison were for the weather station at Lincoln, Virginia. The

intensity of grasing was often contrary to an epected decreese of

grasing during hot days. The grasing activity was low during July 8 an

9, days of mediu to low maximum and minimum daily temperstures, end during

* All references to differences are based on statistical significance.



Table 1. Analysis of varianee for beef grazing experiment.

2 2 2
Source 2 D/F 2 MS 2 F

Replications 1 2.8000 0.000747
Mixtures 5 1801.8920 6.807996
Errer a 5 376.7700

Days 14 1652.9029 3.168538**
Days X Mixturol 70 696.6590 0.952072

E1·1·ox· b 86 521.6610

Time 10 96961.8200 1%.365988**
Tino X Mixturos 50 669.8890 1.289670

Tino X Days 1/.0 1655.6186 3.284976**

Tino X Days I Mixturol 700 507.6370 1.006825

hror e 900 503.9971

Total 1979

** 1 pereent level of sigzxificance.



Table 2. Eatimated grazing time of beef eattle es related to mixturea on different days and their interaatio.

4 2 2 2
2 Dates of obeervation 2 2

Mixturea 1,...........-----§—-—----—----„..........„„_„, ; Percent 2 Hours
2 19 2 22 2 23 2 30 2 2 9 2 14 2 20 2 21 2 30 2 3 2 4 2 12 2 19 2 20 2 grazing 2 per day
J'u¤:Ju¤•JIJtm• Jul J IJ · Jul J Jul:

;-Bluegrass-Virginia

Orchardgraea 28.3 32.4 42.1 37.1 25.2 27.3 33.2 29.0 32.6 24.2 40.2 39.0 33.5 25.9 33.7 32.3 7.7
‘ Kentucky 31 feaoua 29.4 40.8 39,8 28.9 31.0 32.8 33.6 33.3 30.5 30.7 33.1 33.5 30.3 35.7 25.7 32.6 7.8

Orchardgraae-ladine
clever 34.5 36.0 31.8 31.0 18.2 22.6 35.3 32.2 23.7 29.0 28.3 42.6 36.7 42.8 50.0 33.0 7.9

Kentucky 31 feacue-
ladino clever 30.9 31.4 33.2 23.4 23.5 29.4 29.2 26.3 36.0 15.5 28.8 36.6 24.1 28.2 29.9 28.4 6.8

Orchardgraas-·red top- 4
Korean 1•ap•d•¤ 29.2 26.1 36,7 26.5 29.6 24.1 29.0 21.6 26.7 24.1 33.0 35.2 29.9 19.3 25.4 27.7 6.7

Avurage 31.5 32.4 36.6 28.9 25.0 27.3 31.9 27.8 29.1 25.4 32.1 37.4 30.2 30.5 32.1
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July 20, 21, and 30 when the maximum and minimum daily temperatures were

mediu to high. High grasing activity occurred during June 23, a day

with high maximum and medium minimum daily temperatures.

The asc apparently had no effect on the grasing behavior of the

steers in this experiment (Graph 2). During two of the intense moon-

light periods, June 19 to July 1, and August 20, the percent of grasing

was fairly high, but during a similar period, July 20 to July 30, the

grasing activity was quite low. High activity was noted June 22 and

23, medium.activity August 20, and low activity July 20, 21, and 30

near the full moon phase. During July 8 an 9, the gresing was quite

low but during August 3 and 4, the grasing activity was auch higher;

both periods were betwee the last quarter and ne moon phase. There

was no consietent relationship of grasing activity to the moon phases.

Undoubtedly many unknown factors cntributed to the difference ¤m¤¤E d¤YS•

The animal graeing behavior for two consecutive days showed more

similarity than observstions taken for non·consecutive days. The

variance between consecutive days was 731.99 as compared with 2164.52

for non-consecutive days. The data suggest that beef cattle are not

creatures of habit in the sense that they grsse exactly the same

amount from day to day. The greater similarity in grasing habits of

consecutive days as compared to non-coneecutive days, indicates that

some climatic or light factors do influece graxing habits. It is also

possible that pastures are more near1y alike cn ocnsecutive than cn

non—consecutive days.
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Although the interaction of daya by mixturee wae not eignificant

(Table 1), there was much variation in grazing behavior among the mix-

turee during different days (üraphe 3 and L)• The technique eployed

and the uae of only two of the three replicatione in the experiment

was not edequate to obtain etatiatical aignifiaanee• The eubaequent

paragraphe give some reaeons for the mizture by day variabi1ity•

The grasing habits an feecue paetue varied eoneiderably from the

other paaturee on June 22. Apparently a paletability factor entered

into the increaeed graaing activity for both replieetione, ranged about

50 percent of 9-10 inh and about 50 percent of 1-1/2 to 2 ineh herbage

providing ample paeture for the •teer•• The high grasing percentege

for orchardgraea on the 23rd of June udoubtedly ie a reflection o

the lack of available herbage for the animle in replication I. The

feecue plate on the 23rd of Jue averaged A5 percent of 8 ineh or

higher graea ao e lack of herbage ie not reflected in the high percent

of grazing•

Low grasing time waa recorded for orchardgraee-ladino mixture aa

oompered to other mixturee on July 8, The lot in replicetion I con-

aieted of 35 percent of 7-8 inch an 65 percet of 2 to 2-1/2 inch

herbage aa copared to a neerly ungraeed lat in replication II of 75

percent of 8 inch and 25 percet of 2-3 inch herbage• Apparenthy suf£ic—

cient palatable herbage reained for orchardgraea-ladino mizture that

it took lese time to get a fill, The other mixturce were in varioue

stagee of gras1ng•
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The feecue grazing percentage was high en July 9 and 14, and the

amount of herbage was 50 percent or more ef 6 inch er teller herbege

with some ranging to 14 inchee. Apparently the low palatebility ef

fescue influenced the grazing behavior.
The feecue-ladino mixture ahewed cenaiderable need fer rain en

July 21; hence the ladine waa net recevering rapidly, leaving

moetly the feecue. Apparently the animals dieliked feecue which re-
”

eulted in a longer graaing time to ebtain a fill.

The extremely low grazing time fer feecue-ladine maxture en July

30 ie the reflectien ef new pasturee in which the ledine clever had

practically recovered, giving more variety te the available herbage,

hence the animals ettained a fill more quickly.

The high percentage ef graaing for orehardgress cn Auguet 3 re-

flects e lack ef eucculence, hence e longer time to attain a fill.

Sufficient herbege was furniahed by the lets which eonaieted cf 45

percent of 7-12 inch end 50 percet of 9-13 inch herbage reepectively.
1

A lack of rain unonbtedly reduced the eucculence ef the erchardgraae. '

The lew percent ef grazing fer erchardgraae-redtep-Korean leepe-

deaa for the 19th of.Auguet ie net explainable. The high activity cn _

orchardgress-ledinc mixture on the 19th and 20th of August, may be

associated with a low herbage eupply. The het weather and lack et

rein eliminated the ladino clever and reduced the eucculence ef he

orcherdgraee.
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The amount of herbage available and its palaability both contri-

bute to the amount ef time epent to obtain a fill. The pereent of
4

(

grazing activity for a day may be related to the palatebility and

amout of herbage present.

The time of grazing fell into two major period: and one minor

period during the day (Table 3 and Graph: 5 and 6). The major period:

were in the morning and evening with the minor period eecurring during

mid-day. The evening period wa: the period of greatest grazing activity.

About 45.7 to 49.4 percent ef the animals were active from 4:00 to 8:00

A. H. During the mid-day period: the grazing intenaity wa: low (16.5 to

27.5 percent), but by 6:00 P. M., 70.6 percent ef the ateere were gree-

ing. By 8:00 P. M., or about dark, the steer: were bedding den fer

the night.

The interacticn ef timo and mixture: was not aignifieant at

either the five or one pereent level: (Table 1). However, a varianee

in the data may be attributed te the difference: in the amount of

grasing on the mixtures during mid-day (Graph 5). The ateers en blue-

grass-white clever lot: grazed very little during the mid-day period,

but the eteere en the other mixtures behaved in a manner einilar to

the average activity curve for all mixtues.

The amount ef animal grasing for a given time verde: among days,

heee the highly signifiant day and time interactien (Table: 1 and L

and Graph 6). On June 23, 82.6 percent of the animals were grasing
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Table 3. Steer grazing time: apent on different mixturee during different period: during a day
(results are average ef 15 day:).

i
S
s Time of ebaervation
g A, g, P, M,

Mixturas I I S I _|_ I S I I I S S
z 2-4 = 4-6 z 6-8 g 8-10 z 10-12 z 12-2 ; 2-4 s 4-6 s 6-8 : 8-10 z 10-12 s Average

B1U6§1‘8S8·V~1TgiIli8 white clever 0.0 45.1 45.6 16.1 6.7 20.0 27.5 67.1 70.0 22.8 0.0 29.2

Orehardgreas 1.7 /.8.6 52.0 19.3 19.2 25.0 35.0 63.3 71.2 16.1 3.3 32.3

Kentucky 31 feacue 0.0 49.7 48.2 15.0 34.9 15.0 33.2 66.1 76.2 19.2 1.1 32.6

le?

1•7Kentucky31 feaeue-ladino clever 0.0 44.5 41.9 10.6 27.5 13.9 23.6 63.6 67.5 16.1 3.3 28.4

Orchardgrasa-red top-Korean leepedesa 3.3 39.3 51.7 14.5 20.8 15.0 21.7 51.8 68.3 15.6 3.3 27.8

Average
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Table 4, urazing time of steers aa iufluenced by the time of day ou differet dnyn,

Time g :
ef : Dates ofcbeervatien:

19 :: 22 :. 23 : 30 : 8 : 9 : 14 : 20 : 21 : 30 : 3 : 4 : 12 : 19 : 20 :
A' M' 18 » .4 . .4 = J .. · .„· · .=... J\ ° , . ; .44 »· .6 .. - ; ·

2:00-4:00 0,0 0,0 4,2 4,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 8,3 0,0 0,0 0,0 1,1

4:00-6:00 42,7 51,2 82,6 46,4 52,1 49,3 54,2 45,8 41,3 49,7 31,9 50,0 45,0 12,0 31,6 45,7
6,00-6,00 44,0 33,3 44,2 41,2 52,1 61,6 39,3 54,2 34,7 32,4 61,1 57,4 65,9 46,3 73,6 49,4

10:00-12:0O 11,8 32,6 17,4 12,5 8,3 17,4 13,9 35,4 22,9 14,6 44,5 60,6 7,2 20,8 34,0 23,6

Pl HO

12:00-2:00 26,4 23,6 33,3 4,2 15,3 6,9 47,3 6,3 25,0 0,0 16,7 20,8 0,0 29,2 25,0 18,7

2:00-4:00 22,9 18,8 31,3 29,2 11,1 18,0 21,5 27,1 20,8 25,0 42,4 49,5 15,4 50,0 29,2 27,5

4:00·6:00 72,9 61,1 54,2 63,5 59,0 50,7 59,4 53,5 57,3 84,4 67,6 52,6 78,9 68,8 45,5 62,0
6:00-8:00 71,8 80,6 75,9 81,9 58,8 59,3 83,3 59,7 80,6 62,0 67,0 80,0 79,3 50,6 65,5 70,6

8:0-10:00 29,6 41,2 45,1 25,4 13,0 22,2 26,4 20,8 15,3 1,4 2,8 5,6 11,1 18,1 2,8 18,7

10:00-12:00 0,0 0,0 8,3 0,0 0,0 0,0 0,0 0,0 8,3 0,0 0,0 2,8 12,5 0,0 0,0 2,1

Average 31,4 32,4 36,6 28,9 25,0 27,3 31,9 27,8 29,1 25,4 32,1 37,4 30,2 30,5 32,1



-27.

fra 4:00 to 6:00 A. M., and 45.1 peroent from 8:00 to 10:00 P. M.,

as compared to 12.0 percent and 18.1 percent, respectively, for August

19. Both of these days diff•r~•onsiderably from the average grazing

curve for all mixtures for the sumer (Graph 6). There is also much

variance for time among other days. Six out of 12 steer lots were

turned into new pasture on Jue 20 where there was abundant herbage.

Observations taken on June 22 and 23 show a high grssing incidence

for these days. The new herbage in these lots may have encouragd

peak grazing periods during these days as compared to the results for

given times during other days.

The herbage was grased cloeely on 10 out of 12 lots on August 19.

The lack of adequate lusoious paature herbage may have caused the er-

ratic grazing behavior during this day as compared to other days. The

lack of adequate palatable herbage may account for the low grszing in-

cidence during early morning and the low incidence during mid-day.

The steers did not follow a preeise pattern when turned into new

pastures. Steers, grasing an orchardgrass·ladino mixture on June 22,

were turned into a fresh field of the mixture on June 23. After the

steers were given a fresh pasture, the grazing incideee was low when a

compared with the previous day (Graph 7). The low grazing incidence

may be associated with a quick fill. The opposite behavior was ob-

served en orchardgrass pastures during July 20 and 21. When the

steers graze a new pasture en July 21, they grased heavily and shifted

their afternoon period of grasing to nearer noon than the day before

(Graph 8). This indicates that the grasing pattern fro day to day is
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intlueneed by pasture oonditionm These inconsiatencies •ont1·ibut•

to the signifiaanee of the interactiona of tina and days; tim and

mixturaa; and tim, days, and mixt1u·•••
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G'Bamm

An experiment was established in 1950 te measure the effect of

pesture management and grein feeding cn milk production. Te pas-

ture treatments were: (a) erchardgrass-ladino clever, 10 lots grazed

rotationallyg (b) ladino clever, L lets grazd rotationally; and (c)

orchardgrass-ladine clever, 2 lots grazed rotationally•

A 2L•acre land area was divided inte 6 lets of A ecres each

making 2 replicated blocks with three lots per block. The three

treatments were assigned at random te the three lets within a rep-

lication. Each lot was supplied with running water, but the amount

of shede varied for the lote•

The nuber of Holstein—Fres1an cows per let varied from 3 te 6

depending upon the herbage available, The retions of the three test

eows on each lot were as follows: (1) no grain, (2) 1 pound ef grain

per 9,7 pounds of mdlk produced, and (3) 1 pound of grain per 4,6

pounde of milk produced, respective1y•

Data en animal behavior were taken fer 13 different days during

June, July, and August, l953• Data were reccrded for all animals in

a given lot, but in this report only the test cewe are o0¤eidered•

In this experiment more observations were obtained at half hour in-

tervals than for the beef cattle experiment: te obtain more precise

data. The closer intervals should give a mare accurate estimate of
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the daily grazing patterns. The periods of observation were taken at
the following tines:

A. M. ·· 2:00, 3:00, 7:30, 8:00, 8:30, 9:00, 9:30, 10:00, 10:30,
11:00, 1.1:30, and 12:00.

P. M. ·· 1:00, 1:30, 2:00, 2:30, 3;00, 6:30, 7:00, 7:30, 8:00,
8:30. 9:00, and 10:00.

The cows were removed from the pasturee for milking twice daily

at approximately 1.:00 to 7:00 A. M., and 3:30 to 6:00 P. M. A stet-
iatioal analysis was made using s split-split-split plot design

(Table 5).
During August 17 and 18 eontinuous ohservations were nade during

the period between the morning milking and the time when the oows
were removed from pesture for the evening milking. Group data were

taken for the three test oows in e lot on two of the three paeture

treatments. Observations were made at half hour intervals for the

same period by inspection of the continuous observation data. The

activity at thirty minute intervals was treated in the same manner as

the previous dairy observations.

The oow gresing times for the three peature treatmente did not

differ (Table 5) even though the values ranged from 8.8 hours to 11.0

hours. Table 6 gives a suxmnary of the grasing time for the various

pasture treatments.
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Table 5. Analysis of variance, dairy experiment.

rm ' s/r * um 1 r
Replication 1 0,0000 0,0000

Paeture treatment 2 4.4535 3.8542

Error a 4 2 1.1555

Grain levels 2 0.4240 0.7207

Gsus I treatnent 4 0.5755 0.9782

kror b 6 0.5883

Pal'! 12 3.0123 35.4454**
Days X treatment 24 0.4335 4.8274**

Days I grain levels 24 0.0725 0.8073

Days I grain I treatment
A 48 0.0917 1.0212

&·ror c 108 0.0898

Time 23 16.6073 102.2617**

Time I treatment 46 0.6347 3.9083**

Time I grain levels 46 0.0953 0.9636

Time I grain X treatment 92 0.2072 1.2759*

Time X days 276 0.5073 3.1238**

Time I days I treatment 552 0.2571 1.5831

Time I days Z grain 552 0.0745 0.4587

Time I days X grain X treatment 1104 0.0688 0.4236

Error a 2691 0.1624

** 1 percent level of significanee.
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Table 6. Time sperrt grazing by dairy eevs under three paeture treat•
mente aud under three grain levels (results are averages tor
13 days).

s 10 s 4 lets s 2 lets s
Grain z lets z Ladihe s_ Ladine- z
Levels s Ladiue- s Clever z Orehardgrass s ‘v°”$°z Orehardgrass s z s

None 38.8 40.9 46.3 42.0

Lew 37.2 · A 37.2 44.7 39.7

Mediuu 39.7 31.4 46.3 39.1

Average 38.6 36.5 45.8 40.3

Heurs per day 9.3 8.8 „ ll.0
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The grasing time of the cows fad different grain levels did not

differ, the tina ranged from 39.1 to 42.0 parcent (Table §).

The grasing time for the various days differed. The days were

ranked at the five and the one pereent levels by Ducan°s New Multiple

Range Test (6), (Table 7). Any days not underscored by the same line

are significantly different at the level indieated. The days fall

into general groups shoing that there is little relationship between

dates within the same week er mnth.

In general, when the maximum temperatures were high, the grazing

time decreased and when maximn tamperatures were low, grasing tie

increased (Table 8 and Graph 9). Two high peaks of grasing occurred

during June 15 and August 6 to ll when the temeratures were lo.

0n July 10 and 23, moderate grasing aecopanied a moderate drop in

temerature. During high temperature periods, July 2, July 17, and

July 28, a slump in daily grasing activity occurred.

The moon apparently had no influence on the grasing behavior of

the dairy cows in this experiment (Graph 10). During two periods of

intense moonlight the grasing activity was on the decline, while at

another intense moonlight period it reached a peak. Grasing was

high on two occasions and low on one occasion during periods of low

or no moonlight. Grasing was low during two full moon periods but

was at a peak in another full moon period. Grazing was high on two

occasions and low on one occasion during the new moon phase.
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Table '7• Days ranked in order by the Duncan Multiple Range T•st•

Date of observstioh

17:29:2:28:10:2I•:23:22:1g:15 : ll : E :10
July : July : July : July : July : June : July : August: June s June : August : August : August• _«_;„• 0 3 : 0 ___ 0 __ 0 „· 0 s 0 sz 0 0 • _z_ 0
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Table 8. Grasing time ef deiry eau: for different day: on three puture treatnenta.

: Date of cbeeruticn
Paature treatment: ;

:15:11:24:2:10:17:23:28:29: :10:11:22:
ueE .. 1 *1-.11 1

0r¤hardgra:s•1ad1ne
(101ot:) 47.9 43.1 37.5 33.3 32-6 21--3 31-9 31.3 37.7 45.1 56-3 /-5-8 37-5 38.6

Ladine(416%:) 33-3 33-3 37-5 32-6 28-5 23-6 42-4 31-9 27-8 53-5 54-2 37-5 38-2 36-5
Orchardpise-ledino

(2 let:) 60.4 49-3 34-7 31-3 47-2 36-1 43-8 40-3 33-3 56-3 57-6 61-1 43-B 45-8

Averege 47.2 41.9 36.6 32.1. 36.1 28.0 39.1. 34.5 31-9 51.6 56-0 48.2 39-8 /-0-3
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The day and pasture treatment interaction is significant at the

one percent level (Table 5), as the three paature treatments did not

give uniform data on given days (Table 9 and Graph ll). When consider·

ing the orchardgrass·ladino clover mixtures, there was more day to day

veriation for the 2-1ot rotational than the lO·lot rotational grasing

plan. This may be attributed to greater day to day differences in

available pasturage in the 2-lot syste than the l0-lot plan. In the

10-lot grasing system, cowa were eoncentrated on a small area where

the feed was grazed down in three days. In the 2·lot grasing plan,

cows ;tayed on a given pasture for more than two weeks. The large

day to day variation of the 2-lot system probably was produced by the

gradual change from the large smout of fresh herbage when first turned
\ into a lot to a small amout of herbage on a fould pasture prior to

rotating to a new pasture.

The ameut of grasing for the various observation times for all

days together was different. A Ducan Multiple Range Test was applied

at the five and one pereent levels to the times (Table 10). Times

from various parts of the day were similar while others were not. Any

observation times not undersoored by the same line are significantly

different at the level indicated. This test shows very clearly the

difference in times. The time of grasing (average for all days) fell

into two mjor periods and one minor period during the day (Table ll

and Graph 12). The major periods were in the morning and evening fol-

lowing the return of the oows to the pasture after milking with the
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Table 9, Grazing time for different days and different pesture treetmente,

z Bete of obeervetion
Peeture treatment: ;

:15:16:24:2z10:17:23s28:29: :10x11s22:____
________________ ______ • ••· •e= J •;= ._, J ° __ J _„, J ._ ; ,,1, ‘ we;. _„;·; 4;,-- age

Orchardgraae-ladino
(101ote) /,7,9 /,3,1 37,5 33,3 32,6 2/,,3 31,9 31,3 37,7 45,1 56,3 /,5,8 37,5 38,6

Lßdä-H6 ) 33,3 33,3 37,5 32,6 28,5 23,6 /,2,4 31,9 27,8 53,5 5/,,2 37,5 38,2 36,5
4 let:

60,/, /,9,3 34,7 31,3 /,7,2 36,1 /,3,8 /,0,3 33,3 56,3 57,6 61,1 43,8 45,8
Grchardgraae-ledino

(2 lot:)

Average /,7,2 /,1,9 36,6 32,/, 36,1 28,0 39,4 3/,,5 31,9 51,6 56,0 48,2 39,8 40,3
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Table 10. Observation times ranked by Duncan Multiple Range Test.

Time of observation

PJ!. :P.M. :1.14. :P.H. :1.14. :1.14. :1.M. :1.H. :P.14. :P.M. :P.M. :1*.14. :P.M. :1.M. :1.14. :1.14. :1400:: :P.!•!. :1.14. :P.I4. :1.14. :1.14. :P.M. :P.H.
10:00:9:00 :3:00 :8:30 :2:00 :11:00:10:30:10:00:l:30 :2:00 :2:30 :3:w :1:00 :9:30 :9:Cß :1l:30:12;w:8:00 :8:30 :7:30 :8:00 :7:30 :6:30 :7:00
9 9 • 0 • 012 0 -_ • _! 9- • __' - 2 0 282 0 280 60 "l2 0 -0 ·¢ 0 02-0 , 0 gf- ;„• 0 26 T: • 880 8 j__'.!

Lamai 7

1 ggcagt



Thble 11, Grasiug time as related to time of day an to various pasture treetmsts witheäairy oattle,

2
: ( Times of observstion

Pasture ;
= LL,

Treatmomts : 2:00 : 3:00 : 4,00 : 7:30 : 8:00 : 8:30 : 9:00 : 9:30 : 10:00 : 10:0 : 11:00 : 11:30
: 3:00 : 4:00 : 7,30 : 8:00 : 8:30 : 9:00 : 9:30 : 10:00 : 10:30 : 11:00 : 11:30 : 12:00

8 2 2 2 2 8 2 2 2 2

01·ohardgrass•
lsdino (10 lots) 14,1 15,4 82,1 71,8 44,9 29,5 35,9 24,4 26,9 34,6 50,0

Lsdino (4 lots) 11,5 11,5
M;;;—

91,0 82,1 48.7 28,2 23,1 9,0 19,2 16,7 39,7

Orchardgras :2- Time
ladino (2 lots) 28,2 10,3 91,0 97,4 83,3 62,8 51,3 42,3 28,2 17,2 33,3

Average 18,0 12,4 88,0 83,8 59,0 40,2 36,8 25,2 24,9 23,5 41,0

: Times of observation
PHSÜUTS l geM•2

2 2 2 2 8 2 2 2 2 8 2 2 2 8
Treatmsnts : 12:00: 1:00 : 1:30 : 2:00 : 2:30 : 3:00 : 3:30 : 6:30 : 7:00 : 7:30 : 8:00 : 8:30 : 9:00 : 10:00 : Average

: 1:00: 1:30 : 2:00 : 2:30 : 3:00 : 3:30 : 6:30 : 7:00 : 7:30 : 8:0 : 8:30 : 9:00 : 10:00 : 11:00 :
............;....1......1.......1......JL....„.J.......J.......l......„1.......L.......1.,.....L..1...1.......1.......1.......L.........

6:-,::,,:%:,,,- 1
ladiuo 10 lots) 35,9 30,8 23,1 35,9 34,6 30,8 84,6 91,0 69,2 35,9 14,1 6,4 3,9 38,6

Ladiuo (4 lots) 50,0 30,8 23,1 14,1 24,4 38,5 ing 94,9 89,7 69,2 42,3 10,3 3,9 3,9 36,5

Orohsrd ass- Time
l¤di¤¤ 18 lßtß) 41,0 39,7 38,5 34,6 33,3 24,4 85,9 89,7 79,5 62,8 14,1 6,4 1,3 45,8

Average 42,3 33,8 28,2 28,2 30,8
X

31,2 88,5 90,2 72,7 47,0 12,8 5,6 3,0 40,3
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minor period ocourring during mid-day, The evening period was the

period of greatest grazing with about 88,5 to 90,2 percent es compared

to about 83,8 to 88,0 peroent during the morning period, The oowe

were bedded down for the night shortly after dark,

The interaetion of times and pastue tretments was signifioant

at the oe peroent level (Table 5), as shown by a difference in the

pereent of grasing on the pasture treatments et a given time of ob-

servation (Table ll and Graph 13), There was more grazing on the two

lot system from 8:00 to 10:00.A, M,, than for the other pastures, A

lower herbage supply on the 2-lot than on the 10-lot syaten at the time

the data were taken may have inereased the legth of grasing period,

During mdd-day the grasing patterns for the mdxtures were not consis·

tent, The herbsge euply on the 2-lot system was not grased uniformly

and the supply was somewhst short just before being removed to the al-

ternate lot,

The time and day interaotion was signifioant at the one percet

level (Table 5) es shown by a difference in the amout of graaing at

given times on given days (Table 12 and Graphs 14 and 15), The con-

seeutive days of Jue 15 and 16 vary ooneiderably fron eaeh other with

90 percent of the cowa graling at 9:30 A, I,, on the 15th whereas none

were grazing at the same hour on the 16th, A differece of approxi-

mately A0 percent occurrd at 1:30 P, M,, between these two days with

e ealler difference of 20-25 percent at 2:30 P, M, The major varience

between given observation times during different days seems to be be-

tween the major grasing peak following the morning mdlking and preceding
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Table 12. Fraquaszca cf Grasiug dairy covs as influmced by day and tue cf day.

Time of 0ba•1•v¤tio¤ (A. M.)
ob••x·vati¤¤ s 2:00 z Btm x z 7:30 2 8:00 s 8:30 s 9:001 9:30 z 10•00 s 10:30 z 11:00 s 11:30 s

Ü *9 8 .• ‘ *9 'Q 9 J L* J; L.! U ., J .._- L? Q
4

15 Jtmc 16•7 22.é, 100,0 1(XL0 72•2 50•O 88•9 BBJ 22•2 0•072.216
June 16.7 5.6 100.0 88•9 55•6 44J+ 0•0 33•3 16•7 33•3 61•1

21, Ju¤• 0.0 0•0 Hi1k·- 38•9 883 '72•2 61•l 66.7 6l•l 2'7•8 M»•4 27,8
2 July 11•1 l1•1 ing 100•O 944 2'7•8 O•0 16•7 0.0 S•6 16•7 0.0

10 July 27.8 11.]. 100,0 50•0 22•2 22,2 50.0 22,2 38,9 16,7 16,7
17 July 22•2 11,1 Tina '72•2 66•'7 /+4•l• 33•3 33•3 ll•1 5•6 ll•l 5•6
23 July O•0 11•1 88•9 66•7 444 2'7•8 S0•0 50.0 BB3 16.7 11,1
28 July 22•2 16.7 77•$ ‘77•8 61.1 22•2 33•3 0.0 11,1 22,2 27,8
29 July 11•l 16•7 100.0 1®•0 33•3 ll•l G•0 5•6 33•3 5•6 383
6 *¤E¤¤* 383 22•2 9-ML 100.0 94•/+ 72•2 33•3 27.8 16.7 33•3 66•7

10 August 38,9 16,7 7‘7•8 66•7 83•3 833 50•0 i•4•l• 33•3 Uni; 77•8
11 August 27•8 16•7 9l+•4 9l••Ä• 72.2 50.0 27•8 27•8 U+J• 22.2 72•2
22 August 0.0 0.0 100.0 9l„A. 83•3 Un/+ 27.8 11.1 33•3 38•9 55•6

Avarag• 88•O 83.8 59.0 10.2 36.8 25•2 2l„8 23•S

¤1· ¤b¤«mz1¤¤ (P. u.)
cbsarvation s 12:00 s 1:00 s 1:30 s 2:00 z 2:30 s 3100 z s Em s 7:00 s 700 z 8:00 z 8:30 s 9:00 s 10:00 s
2.15

•T¤¤• 66.7 16.7 16•7 50•0 50.0 16{I 9A,•/+ 94„•L '77•8 50•0 1l•1 ll•1 G•Ü !•7•2
16 Ju¤• 55.6 /•1••/• 61.1 27.8 22.2 1.1.1 83•3 ‘ 9l••4 88•9 55•6 0•0 5.6 0.0 4-1•9
24 JU!10 33•3 2‘7•8 22•2 11•1 33•3 11•1 72,2 94,4 50.0 33.3 0.0 0,0 0.G 36,6

2 July 0.0 11•1 27,8 22•2 0.0 0•B 100.0 100•0 61.1 72,2 72•2 11•1 16.7 32•/•

10 July 22•2 38•9 33•3 33J M4 33•3 Milk- 88•9 83•3 61.1 50.0 0.0 0.0 0.0 36•1

17 July 0.0 11•1 0.0 0.0 11•1 MA ing ‘72•2 '72•2 94•Ä M4 5•6 0.0 0.0 28•0
23 July 38•9 33•3 !J••/• 50•0 61.1 2*7.8 83•3 77.8 61.1 66{7 0.0 0.0 0.0 39•/•
28 July 33•3 16,7 11•1 33•3 38•9 16•7 Till 833 88•9 100,9 27•8 5.6 0.0 0•0 3!+•5
29 July 50•0 0.0 5•6 16•'7 16•7 38•9 88•9 94•4 50•¤ 33•3 11•1 5•6 0.0 31•9
6 Aügülü Ö6•7 83•3 66•7 22•2 1]-•l 55.7 l®•0 l00•0 ‘77•8 MA 5.6 5.6 0.0 51.6

10 A¤¢¤|‘k 77,8 77.8 BBJ 27•8 38•9 '77•8 100.0 88.9 100.0 55•6 33•3 16.7 0.0 56•O

11 A¤8¤|$ Unk U••l• 16•7 33.3 27•8 388 100•0 100•O 9L•!•— 66•'7 22•2 16•7 0•0 48•2

22 A¤g¤•$ 6l•1 33•3 27•8 38•9 I•4•l• 33•3 83•3 83•3 2‘7•8 11•1 0•0 0•0 22•2 39•8

AVOTIQG l•2•3 33•8 28•2 283 30•8 3].3 88.5 90•2 72•7
4‘7•0 l2•8 5•6 3•O 40•3
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vthe evening ¤ilking• Graphe 1L and 15 are exeellent illustration: ot

this differen¤e•

In enalyaing the oontinueus obeervation data, only the times et

day ware eignificantly differet et the tive and one pereent 1evel••

When eomparing the continueue date with 30—miuute data graphieelly,

the 30·m1nute graeing eurve, in general, followe the treds of the

eontinuoue obeervation line (Graph 16),
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M! dfätußw

Rmeeém

The sequence experiment was established in 1952 to meesure the

quality and yield cf herbage under centinueus gresing and the twelve A

monthe' feed plan. Under the feed plan, the exeess spring growth is

saved fer winter feed and nnre ndxtnres and acres are grezed during

the sumnr months than in the spring. The follewing five nixturee

were used:

a · 0rchardgresa•b1uegress~whit• Fer retetionel grasing
clever-ladino clever-red the entire season
clever

h • 0rchadrass·l••pedeza For rotatienal grasing the
entire season

‘ c — 0rchardgrass·1adine clever- First cut fer silage,
red clever thereefter for

A retetionel gresing

d — Alfalfa-orehardgrese·ladine First cut for silage,
clever then hey, hey, grazing

e · A1fe1fa•oreherdgrese First cut fer silege,
then hey, hay, grasing

A 24—acre land area was divided inte four repliceted blocks of

6 acres each. Three acres of the six were designeted permanent pas-

ture and the remaining three acres were divided into five 0.6 acre lots.
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The five mixtures were assigned at random to the five lots and mixture

(a) was used in the continuously grased lots. Water was available in

all lots, but the availability of shade was not uniform.

Beef cows, heifers, and steers were used with 3 to 7 animals per

lot, depending upon the availability of herbage.

In this thesis mixtures are not considered individually, but as

part of a pasture management system; 1.e., cotinuous or rotational

grasing. A etatistical analysis was made ef the data using a split-

split plot design (Table 13).

The grasing time for continuous and rotational pastures was simi-

lar (Table 13), being 6.7 and 6.5 hours respectively (Table 14).

The time spent grasing per day was different for each of the

5 test days. The time spent grasing daily tended to increase as the

suer progressed (Table l4 and Graph 17). The difference between days

could not be associated with temperature ss the maximum daily tempera-

ture for the 5 test days was fairly constant whereas the amount of

time spent grasing varied from 22.5 to 34.0 percent (Graph 17). A

similar situation existed between minimum daily teperature and the

grazing behavior. It is possible that the lower grasing time during

the early season when comare with the late season may be associated

with the more palatable herbage during June and early July; During

August there was a drought period; hece the herbage may have been

eonsumed slowly even though there was not an acute shortage of herbage.
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Table 13. Analysis of variance for sequence experiment. R

Source
‘

D/F
‘

E
‘

F

Replication: 3 571.087 1.5/+2

Management 1 95.510 0.258

m·1·ox· a 3 370.2/.0

Daye 1, 1962.533 6.969**

Day: X Management /+ 55•115 0.196

Error b 24 281.613

Time 10 19595.708 /+7.083**

Time I Management 10 577.086 1.387

Time I Days A0 1451.837 3./+89**

Time X Days X Management 1,0 /.60.41/. 1.106

Error c 300 416.195

Total /+39

** Significant at 1 percent level.
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40 ll0pMaximum .4100g
38 90 §80E

Minimum ,- -·" 70

34 q;50¢g

•r'1

2 6
G 30
Eaß 28
SB

26 e,
24 •T

«¤22

20
25 15 22 5 21

June July July August August
Dates of observation

Graph 17. Grazing time of beef cattle (all
paature managements) as related t¤
maximum and minimu daily temperaturea.
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Apparently the moon had no influence on the grasing behavior of

the cattle in this experiment (Graph 18). During three intemse moon-

light periods, grazing activity ranged from low to high. During July

15, the grasing time was low and during August 5, it was high; both

dates were during periods of low moonlight.

The amount cf grazing et the varioue observation times during the

day were different. The greatest grazing activity occurred during

two major periods from 4:00 to 8:00 A. M., and from.4:00 to 8:00 P. M.,

(Table 15 and Graph 19). The evening peak was the largest with 70.9

percent of the animals gresing es compered to 55.2 percet for the

morning period. The cattle tended to rest during mid-day and to bed

down shortly after dark.

The animals grasing on rotational and eontinuous pastures gresed

about the same amount at the various times during the dy (Thble 15).

The differences were not enough to give a time and managment inter-

action.

The emout of graaing for a given time varied for different days,

hence the interaction of time ed day was highly significant (Tablee

13 and 16). Among the various days the grasing ranged from 22.3 to

45.9 pereent duri¤8 4:00 to 6:00 A. M., end from 19.1 to 84.6 percent

during 6:00 to 8:00 A. M. On August 21, 12.5 percent of the animals

were grasing during 10:00 to 12:00 P. M., as compsred with none during

the other days. The time by day interaetion is not emplainable, but

it may be attributed to differential responses of the animals tc pas-

ture conditions and climatic conditions.
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Moon phasea and amount of moonlight

Intensel Little I Intense I LittleI Intense
gé

NM FQNMLO

38

36

34

ux 32 .
g A~•-• AnzEua BO

+¤S3A 02 280F14

26

24

22

20
25 15 22 5 21

June July July August August‘ Dates of observation
A Graph 18. Daily beef cattle grazing time as” related to the moon.
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The technique amployed in this investigation is subject to criti-

cism since the eettle cbviously did not always behave the same through-

out a time interval ae they did at the start of the thme interval during

the observationa. The data for perioda of intense graeing were nore

preciae estimatee of grazing behavior than those for perieds of lese

intanse gresing because there was more animal variability during the

letter periods. The estheates were poerest for the wider intervels

and fo the pericds of greatest animal variation. thowever, the co-

tinuous data with dairy cowa gave daily patterns similar to those made

at intervale. This indicates that the data take at selected time in-

tervals give a rather reliable trad of the grasdng activity. Since

this investigation was condueted to get trade for a large number of

variables rather than atrenely detailed data, the technique used may

be suitable. The method amployed ic useful for survey information

that ie to be the basis for future planning cf graeing behavior er-

periments.

The result; showed signifieant differaces for day to day behav-

ior. The day to day differanoes in behavior did not seen to be es-

sociated with neon phase and light or managcent of the animals.

The day to day varience wae associated with tamerature on the dairy

graaing experimet. These experiments were nutritional axperimahts
W

that could not be changed to make graaing behavior the primary objec-

tive. Since the pasture conditions auch es ameut of herbage and
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succulence differed for the different pasture mixtures during days

observed, it is possible that these factors alone could cause some of

the day to day variation. To overoome this situation, the pasture

conditions of the experiment must be the same from one day to the

next to obtain accurate day to day data, It would be very desirable

to obtain continuoue and non•continuous data on another axpertmnt y

where the pesture conditions, especially the availability of herbage

could be carefully ccntrolled• It would be desireble to have other

environmental conditions auch as ahade, water, and age of animals be

essentially the same•

There was no significant difference between mixtures as indicated

by the analysis of variance• The amount of herbage for mixtures was

not equal within or among the days• These differences may have aver-

aged out in auch a manner that any differenoes in mixtures were con-

founded• It would be desirable to estsblish an experiment where the

amount of herbage available for all mixtures within a day is conatant•

In the case of the dairy grasing experiment, the grazing behavior

was associated with temperature but no auch relationship could be

established with beef cattle. In view of the three aperiments report-

ed, the odda are two to one against teperature effect on grazing habits

of cattle. The literature reviewed indicates that temperature effects

dairy cattle grasing behavior but there were no reports cn temerature

data for beef oattle. It my well be that dairy cattle are more se-

sitive to temperature changes than beef eatt1e• Perhaps the data
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graaing behavior than in experiment: with beef eattle. It would be

desirable to check this factor more closely by recording the tempera-

ture at the time of each observation. Geerally, beef cattle gaius go

down during md—sumser. This might be associated with the high tempera-
T

tures that occur during this period of the graing season. The eattle

may not grase as much as during the cooler part of the grasing season

so consequetly gains are less.

The differences in time of greaing within a day are very large.

The differeces are so large that they should be accepted as real dif-

fereces. It was noted that a general grasing pattern was similar for

all days but that the pattern shifted some from day to day. Perhaps

mere frequent observations in conjunction with frequent temperature

observations would have helped in obtaining a better knowledge of the

daily grasing pattern.

The data indicated that the moon phase and the intensity of
9

moonlight do not influence the average time spent grasing per day.

It would be of interest to follow the grasing pttern during days

whe the moonlight intensity is high and lo to see if the gresing

pattern is ahifted within the day due to this faster.
d

The summer of 1953 was not a nornal or average summer for Northern

Virginia. The maximue and minimum daily teperatures were higher and

the rainfall was ccnsiderably less than the average. It was especially

hot and dry during the month cf August. The succulence and quantity of

herbage available to the eattle was redued. Some pasture plante are



-66-

more drought and heat resistent than others, therefore, some lots pro-
vided more herbage•

when etudying carrying capacity and animal gaius per acre, the
cattle were moved to new paetures when in the judgemet of the ex-
perimentcr or his helpers, the mixtures and or speoies had been grased
to a point where there was an herbage shortage, A departure from the
normal graslng pattern might be useful in estimatinglgrezing intensity

more precisely than the usual estimation of herbage supply available,
If a general grazing pattern can be established, it might be possible
to associate grazing during unexpected times with ever grasing er herb-

age ehortage,

It was planued to obtain data on individual animals in these e-
perimcnts, Because of great difficulties in finding methods of identi-

fication of animals both in the daytime and at night, this procedure

was dropped in fever of greup data for beef cattle, Disks carrying
the animal numbers were put on neck chains but the numbers were diffi-

cult to see at a distance even when using binoculars• A band of white

house paint was painted aroud the mid-section of the test steere on

the beef grasing experiment, The animals ate and rubbed most of the

paint off and the remainder was washed off by the rain, The dairy

test cows were identified by different colored pieces of cloth attached

to their neck chains, This procedure was not entirely satiafactory

for the colors became wet, faded, and aoiled thus making them difficult

to identify at any distance, The cloth could not be seen if the cows

were looking away from the observer or very clearly at night, especially
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when the observer remained away fro the animals so ae not to disturb

them. Some sort of luinous devices or paint probably would be more

satisfactory than the markings tried•

Some dairy workere refer to graeing et night in their reporte•

This is a mialeading statmant for night graaing genarally refera to all

grasing starting immediately following the evening milking until one

hour before daylight.
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„Grasingbehavior data were recorded for beef and dairy oattle on

three established uutritionl eperiments et the Northern Virginia

Pasture Research Station, Middleburg, Virginia duri¤8 33 different

days in June, July, and August, 1953. The tine spent grazing was re-

corded for different pestura mixtures and/er species, for different

nethods of rotational grazing, for continuoua graaing of one mixture

as conpered to rotational graaing, and for deiry cows reoeiving dif-

ferent grein supplenents.

The data were taken at various intervals throughout a twenty·

hour day with the exception of two days when contiunous data were

recorded for dairy cows. The ealculatione are based upon the assun~

ption that the behavior et the tine of observation is repreaentative A

of the interval of tine between ebservatione; heee the values reported

are apparent figuren. A statietieal analysis was made on all data.

From the data obtained, the conclueions are:

1. The time spent grazing on six pasture nixtures did not differ

significantly when graaed by beef cattle during 15 days

in a three-month period.

2. The total tina spent grasing per day differed significantly

from day to day.

3. Maximu and minimun daily temperatures did not influence

the grazing behavior of beef cettle but influeoed the

grasing behavior of dairy eows.
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L. The intensity of noonlight and noon phase could not be

associated with the total time spent graaing.

5. The amount of tina spent graaing per day varied less between

eonsecutive days than between separated days.

6. Beef cattle grazad a daily pattern of high grasing activity

at approximately 4:00 to 8:00 A. M., and at 4:00 to 8:00

P. M., with medium grazing at 10:00 to 12:00 A. M.

7. When eonsidering an average for all mdxtures during all

days, beef cattle grased more freu 4:00 to 8:00 P. M.,

than any other time during the day.

8. Dairy cattle graaed heavily following return to the pasture

in the morning and evening with a mdd-day period of moderate

grasing.

9. There was no significant difference in the amout of grazing

per day with differet pasture managements or mixtures with

dairy eattle.

10. There was no significant difference in daily grasing time

by dairy cows fad various amounts of grain supplements.

ll. Taking observations of grazing behavior at one-half hour

intervals gave a rather reliable trend of the grasing be-

havior and would be useful for survey work praceding a de-

tailed continuous experiment.

13. Daily grasing did not differ significantly for beef eattle

when grazing rotational and continuous pastures.



13, A daily grazing pattern my he a useful index fer the eneunt

ef herbage and the intenaity ef grasing on experimental

lets, thereby elininating the errors in judgnent and preju-·

dioe of experimenterm
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