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ANTRODUCTION

The growing importance of grassland and all its produets is becom-
ing more evident, A grassland economy 1s the backbone of the sheep,
deiry cattle, and beef cattle industries. Grassland farming makes for
a more permenent type of agriculture. An inereased acreage in sod
ocrops results in less erosion, better soil structure and drainage,
and higher organic matter. Soil productivity can be maintained or
improved under grassland farming practices.

A generel appreciation of the value of pasture as a source of
livestock feed, improvements in strains of grasses and legumes, and
better knowledge of fertilizer usage have encouraged the increase in
acreage of highly produetive pastures. Well msnaged pastures sre
highly produetive and supply nutritious herbage high in minerals and
protein,

The Northern Virginis Pasture Research Station at Middleburg,
Virginie has experiments under way to measure quantity of production
and the nutritional value of pasture herbage when grased by dairy
and beef cattle (1 and 2), These experiments are designed to meagure
the value of species, mixtures, methods of rotational grazing, and
continuous grasing of one mixture as compared with grazing different
mixtures in a rotational sequence., Data are being obtalned on carrying
capecity, livestock gains, carcass characteristies, palatability, and

rate of milk produetion,
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This study was underteken to gain supplementary information on
the established grazing experiments at Middleburg. It was postulated
that data on animal behavior would help interpret the animal responses
observed. This report gives data on animal grazing frequency; however,

data on other aspects of enimel behavior were obtained.
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REVIEW OF LITERATURE

Grazing habits of cattle are influenced by supplemental feeds,
rotational grazing, amount of forage herbage available, succulence of
herbage, climate, season, and by derkness. The discrepancies reported
in literature may be assoclated with differences in environments,
plant species, animals, management practices, and experimental designs
and procedures.

One of the first recorded studies of animel behavior was reported
by Shepperd (15) in 1927. Three Hereford steers were observed every
15 minutes for a 24 hour period, The steers grazed 8-1/4 hours per
2/~hour day on a sweet clover pasture. The main grezing activity oc-
curred during the periods 7:00 to 10300 P. M., and 5300 to 10300 A. M.
The steers were lying down during the period 10300 P, M., to 5:00
Ae Mo A pimilar time schedule was observed for these steers when gras-
ing sudan grass. The results agreed with those for sweet clover,

Cory (5) obtained detailed data for behavior of cattle under range econ-
ditions in Texass. During a peried of three years, 461 minutes daily
(.e., from getting up in the morning to bedding down at night) were
spent grasing.

Moseley, Stewart, and Graves (14) studied three pasture mixiures
grazed by Holstein-Friesian cows during two days in June end one dey
in August. They reported no grasing at 4300 A. M., when the cows vere
removed from the pastures for the morning nilking; however, observations

were not made between 9300 P, M., and 4300 A. M. Cows on pasture alone
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grazed an average of 9.16 hours per day snd cows on pasture supple-
mented with alfalfa hay grazed 29 percent less. When cows on pasture
were given one pound of grain per six pounds of milk produced, they
grazed 39 percent less time, than cows on pasture alone. Cows on pas-
ture with grain ration of one pound of grain to each three pounds of
milk grazed 42 percent lese time than those on pasture alone. Thesge
‘observations indicate that the rate of supplemental feeding is asso-
ciated with grasing periods,

Gi%bel and Lindbom (8) found that the intensity of grazing at
night is as great as during the day, and the grasing periods alternate
fairly regulsrly with rest psrieds, Hodgson (11) compared the length
and number of times spent grazing under & continuous grazing system
with a 1ike area of land divided into six pastures. Four cows were
used on esch of the two treatments. Cows on rotational passture grazed
about 28,02 minutes less time end spent 38,38 minutes more tims lying
down than similar cows on eontinuous pasture. Cows on rotational pas-
ture grazed 8,33 times and laid down 3,13 times, as compared with 7.87
times and 2,38 times, respectively, for cows on continuously grased
lots. As grazing progressed, the cows on rotational pasture expended
less time grazing and more time in lying down. The reverse was true
on a continucusly greazed pasture.

In 1931 snd 1932 at Beltsville, Maryland, records were taken every
15 minutes for three 24~hour periods by Hein (10). The animals used

were long yearling and short two-year old steers in 8 gaining condition.
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The amount of feed present affected the total time spent grazing during
a 24~hour peried. Approximately 8-3/4 hours were spent grasing pas-
tures with a bundent herbage, as compared to 10 hours per day on pas-
tures with less herbage. About 66 percent of the grazing occurred dur-
ing the daylight period from 6300 A. M., to 6300 P, M,

In New Zealand, Bruee-Levy (3) studied the habits of dairy cattle
to obtain information on the reason for differences in the flavor be-
tween night and morning milk, Comparatively little grazing was done
between midnight and milking time in the morning. It was suggested
that this may have an important significance when eoupled with the
mild feed=flavor of the morning cresm as compared with the strong feed-
flavor of the night cream. It was discovered that if the cows did not
eat flavor influemeing herbage 4 to 5 hours prior to milking, the milk
had 1ittle or no feed flavor. The suggestion was made that flavor in-
fluencing herbage might be used in the evenings since cows grase very
little at night.

Hein (9) in 1937 at Beltsville, Maryland, reported that no sig-
nificant differences were obgerved in the gains made by steers, at
the rate of one head per acre, on pastures grazed heavily and alter-
nately, end on pastures grased heavily and continuously.

Kennedy (13) reported in 1941 that about 8 hours of the day is
spent grazing with the time equally divided between night and day.

Cows on the test walked 2.55 miles during 24 hours, 2,01 miles of which
were covered during daylight hours. Rapidly growing, tender herbage

not over 4 to 6 inches in height was preferred by the cows.
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Johnstone~Wallace and Kennedy (12) studied the grazing habite of
Aberdeen—ingus and Hereford beef cows on pasture without supplementary
feed over certain continuous periods of 24 hours during the months of
July, August, and September. The cows spent from 7 to € hours grazing
regardless of the herbage length. About 5 hours of the 7 %o 8 hours
could be regarded as employed in gathering herbage and the balance of
the time was spent in walking short distances and in selecting the area
to be grazed. Approximately 60 percent of the grazing was performed
by day. The cows traveled about 2-1/2 miles during the 24 hours, 2
miles of which were by daye.

The behavior of dairy cattle under normal commercial eonditions of
menagement was studied in two series of observations by Castle, Foot,
and Halley (4) at the University of Keading., Four cows wsre observed
sontinuously for 24 hours on four vccasions at spproximately two-week
intervals and & herd (average of 52 cows) was observed contimuouvsly
for 24 hours on twelve occasions at epproximately ome month intervals.
These workers found that enimals grazed for a shorter time, walked
less, and took fewer drinks on "good" pastures es compared to "poor"
pastures., Major peeks of grazing were noted after each milking fol=
lowed by periods of lying down, especisally 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 wes found
to bLe strongly related to either current milk produetion or air tem-

perature. The time when grazing coaged and the herd bedded down was
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related to the time of sunset. The cows grazed 6,52 hours and walked
an average of 1,74 miles per 24 hours, exeluding trips to the cowshed.

In 1951, Waite (16) reported on two groups of Ayrshire dairy cows
observed for twenty-two 24-~hour periods during the months of May to
September. The cows received no supplement at any time, Ome group
of cows grazed under a system close-folding (grasing one day in a pas-
ture) and the other in small rotationsl paddocks. Close~-folding in-
creased the grasing time and decreased the weight of herbage eaten,
but the differences between the two systems of management were smsll,
The pattern of behavior was very consistent over the 24~hour period
with both groupse The longest gradnglporiod followed immediately
after the evening milking. The amount of grazing during the hours of
darkness was found to be small at all times of the yesr, but tended to
increase as the nights became longer. The cessation of evening gras-
ing was closely linked with the fall of darkness. The activity during
the days was fairly regular with three msin periods of grazing, one of
which occurred immediately after the morning milkings it being separa-
ted from the other grazing periods by two main periods of rest. Cows
in various stages of lactation grased for similear times when observed
in 1949 and 1950, The grasing time required by cows on rotational
pasture increased as the pasture was defoliated.

Fisher (7) studied the grazing habits and related activities of
lactating Holstein cows during two observation periods of 240 consecu-

tive hours each, One of the 10-day periods was made in July and the



w8

other in September regardleas of weather conditions during the test
periods, On the average, cows gragzed 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 grazing per-
iods daily was reported throughout the observations. The grazing per-
iods following morning and evening milkings were the longest and most
intense. Selective grazing was high vhen eows were first turned on a
new pasture. High temperatures depressed the overall grazing time of
eows and markedly changed the day-night ratio, Grazing time was de-
oreased by & large quantity of forage of low quality. The cows gra-
ged more during daylight than during the hours of darkness. The graz-
ing time of eows was decreased by 7.75 percent when the pasture herbage
was supplemented with one pound of grain to every six pounds of milk
produced.
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GENERAL PROCEDURE

The procedure given here was generally employed in all experiments
discussed in this maenuscript. Any variance from this general procedure
will be reported with the individual experiment.

Data were taken for the animal activity (lying down, standing,
walking, and grasing) snd the fisld location (shade, near water, and
out in the open). In this report only the grasing activity is discus-
sed. Pasture and westher conditions were recorded for each day of ob-
servation.

The period from 10300 P. M., to 2:00 A. M., was not observed, es
it was assumed that the cows were bedded down. Observations were made
during s 20-hour day at selected time intervals. The observations mede
at 1/2 hour intervals were made during the periods of greetest animal
activity so that when the grasing stopped, the break in grazing would
be more accurately recorded. This interval was widemed for what was
considered the "less critieal" or resting periods. The times of ob-
servation were as followss

Ae M, = 2:00, 4300, 4330, 5300, 5330, 6300, 7300, 7330, 8100,

8330, 9:00, 10300, and 11300,
P. M, = 1300, 2100, 33100, 4300, 4330, 5100, 5330, 6330, 7100,
7330, 8300, 8330, 9100, 10300,

In presenting the data for beef cattle grasing and for the se-
quence experiments (Tables 4 and 16), the day was broken down into
eleven 2-hour periods to simplify caloulations. The time sones were

based upon the sssumption that the data not having been taken continuously,
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would not be sensitive enough to warrant calculating on the basis of
each individual observation. However, more frequent observations were
taken when observing deiry cows and the individual observations were
used for calculating the grazing data for the dairy experiment.

The figures used in the celoulations were the perscent of the ani-
mals grazing at any given observation time, For exampleg if 4 animals
were in a lot at 10:00 A. M., and 3 of them were grasing, the value for
10100 A. M., was 75 percent, The observations that fell within a 2-hour
gone were added together and divided by the number of observations, to
give spperent grazing percent. The assumption that the percent grasing
at & given observation time wes constant for a given period is subject
to error since this obviously did not always occur. For this reason
the terminology; percent, hours, or time of grasing as used in this
manuscript 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 aseumption that the cattle did not grasze during the 4
wnobserved hours at night. The grasing percent of the 20=-hour day was
used to calculate the hours of grasing per 24~hour day, hence the value
expressed as hours will tend to be larger than the actual hours spent
in graszing.

The animels were observed by walking near or through the various
lots, but care was teken not to unduly disturb the animals. A high
powered flashlight was used at night and binoculars during the day
whenever the terrain permitted. The same observer took all dats for

the duration of the experiments.



A field experiment was established in August, 1949, to obtain data
on the comparative production and quality of herbage from tall and low
growing mixtures and/or species. The following six mixtures were useds

Ireatment Mixture
a Orechardgrass
b Kentueky 31 fesoue
e Orchardgrass-ladino clover
4 Kentuoky 31 fescue~ladino clover
. Kentucky bluegrass-Virginia white clover
b o Orchardgrass-redtop-Korean lespedesa

A 36 acre land area was divided into 18 lots of two acres each in
such a manner as to give the leest possible soil variation between the
six lots within each of three replicated blocks. The six treatments
were assigned at random to the six lots within a replication. Each
lot was subdivided into three sub-lots and graszed rotationally in
replications I and II, Water was available in each of the sub-lots
from a small stream running through the experiment and shade was not
equally available in all lots,

The number of heifers or steers used as the grasing animsls ranged

from 1 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 beceme apparent that a better knowledge of animal behavior might

help interpret the graszing data. Animel behavior data were recorded
for 15 different days for replications I and II, during June, July,

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

data using a split-split plot design (Table 1),

Resulte and Discussion

When all observations were averaged, the grazing time for the
gix mixtures tested did not differ (Tables 1 and 2)*, The grazing
time ranged from 6.7 hours for orchardgrass-redtop-Korean lespedesa
mixture to 7.9 hours for orchardgrass-ladino clover mixture. Table 2
gives a summary of the estimated grasing time for the various mixtures.
During the 15 days observed, the time eattle spent grasing per
day ranged from 25,0 to 37.4 percent (Table 2). The differences among
days in this experiment could not be associated either with maximum
or minimm daily temperatures (Graph 1). The temperature data used
for ecomparison were for the weather station at Lincoln, Virginia. The
intensity of grazing was often eontrary to an expected decrease of
grazing during hot days. The grazing aetivity was low during July 8 and
9, days of medium to low maximum and minimm daily temperatures, and during

* 211 references to differences are based on statistical significance.
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Table 1. Analysis of variance for beef grazing experiment.

3 s t
Source s D/F 3 MS $ F

Replications 1l 2.8000 0.,000747
Mixtures 5 1801 .8920 4807994
Error a 5 3747700

Deys 1 1652.9029 3.168538%#
Days X Mixtures 70 496.6590 0.952072
Error b 84 521,6610

Time 10 96941,8200 1923459884+
Time X Days 1,40 1655.6186 3.284976%%
Time X Days X Mixtures 700 507.4370 1.006825
Error e 900 503.97

Total 1979

#¢ ] percent level of significance.



Teble 2., Estimated grazing time of beef cattle as related to mixtures on different days and their interaction,

1 H ]
t Dates of observation ] H
Mixtures 3 _2 Percent : Hours
:19:22:23:30:8:9:14:2(3:21:30:3 t 4 112 19 : 20 3 grazing : per day
— : y y - y ysAug Aungusts Adgusts Auguptsfugupt
Bluegrass-Virginia
white clover 3604 27.9 35.8 26,3 22,3 27.5 30.9 2442 25,2 28,8 29,0 37.7 26.,5 31.3 27.8 29,2 7.0
orch.rdgr‘” 28.3 32.4 ‘201 37.1 25.2 27.3 3302 29.0 32.6 2402 4002 39.0 3305 25.9 3307 3203 T7
xentuch 31 fescue 2904 40.8 39.8 2809 31.0 32.8 3306 33.3 3005 3007 33‘1 3305 ”03 3507 25.7 32.6 708
Orchardgrase-ladino
clover 34.5 36.0 31.8 31.0 18.2 22.6 35.3 3202 23.7 2900 2803 42.6 3607 4208 5000 33.0 709

Kentucky 31 fescue-
ladino elover ”09 3104 3302 23.4 23.5 29.‘ 2902 26.3 36.0 15.5 2808 3606 24.1 28.2 29.9 28.4 6.8

Orchardgrass-red top-
Korean l.m‘n 29.2 26.1 3607 2605 2906 2401 29.0 21.6 26.7 Zl;.l 3300 35.2 2909 19,3 2504 7.7 6."

Wh s GED WP SN W G SN GNP BN W G WS G WIS VD TR I GEN AEN WIS M WS NS GNP WP R AES GNP GER G GE WEE GED GHP SUD M0 G WIS R M SID U G Cn N G WD AR U N GIP e GAP W M MIP e WD IR N GED b GIB A% W

Average 3105 3R 36,6 28,9 25.0 27.3 31.9 27.8 29,1 25.4 32.1 37.4 30,2 30,5 3R.1
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July 20, 21, and 30 wvhen the maximum and minimm daily temperatures were
medium to high., High grasing aetivity occurred during June 23, a day
with high maximum and medium minimum daily temperatures.

The meon apparently had no effect on the grazing behavior of the
steers in this experiment (Graph 2). During two of the intense moon-
light periods, June 19 to July 1, and Auguet 20, the percent of grazing
was fairly high, but during a similar period, July 20 to July 30, the
grazing activity was quite low. High activity was noted June 22 and
23, medium activity August 20, and low activity July 20, 21, end 30
near the full moon phase. During July 8 end 9, the grasing was quite
low but during August 3 and 4, the grasing activity was much higher;
both periods were between the last quarter and new moon phase. There
was no consistent relaetionship of grasing activity to the moon phases,
Undoubtedly many unknown factors contributed to the differemce among days.

The animal grazing behavior for two consecutive days showed more
similarity then observations 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 ecattle are not
creatures of habit in the sense that they grase exactly the same
amount from day to day. The greater similarity in grasing habits of
consecutive days as compared to non-conseoutive days, indicates that
some climatiec or light factors do influence grazing habits. It is also
poéaibla that pastures are more nearly alike on consecutive than on

non-consecutive days.
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Although the interaction of days by mixtures was not signifieant
(Table 1), there was much variation in grazing behavior among the mix-
tures during different days (Graphs 3 and 4). The technique employed
and the use of only two of the three replications in the experiment
was not adequate to obtain statistical significance. The subsequent
paragraphs give some reasons for the mixture by day variability.

The grasing habits on fescue pasture varied eonsiderably from the
other pastures on June 22, Apparently a palatability factor entered
into the incressed graszing activity for both repliesations, ranged about
50 percent of 9-10 inch and about 50 percent of 1-1/2 to 2 inch herbage
providing ample pasture for the steers. The high grasing percentage
for orchardgrass on the 23rd of June undoubtedly is a reflection of
the laek of available herbage for the animals in replication I. The
fescue plots on the 23rd of June averaged 45 percent of & inch or
higher grass so a lack of herbage is not reflected in the high percent
of grazing.

Low grasing time was recorded for orchardgrass-ladino mixture as
compared to other mixtures on July 8. The lot in replication I con=
sisted of 35 percent of 7=8 inch and 65 percent of 2 to 2-1/2 inch
herbage ae compared to a nearly ungrased lot in replication II of 75
percent of 8 inch and 25 percent of 2«3 inch herbage. Apparently suffic-
cient palatable herbage remained for orchardgrass-ladino mixture that

it took less time to get a £ill, The other mixtures were in various

stages of grasing.
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The fescue grazing percentage was high on July 9 and 14, and the
amount of herbage was 50 percent or more of 6 inch or taller herbage
with some ranging to 14 inches. Apparently the low palatability of
fescue influenced the grazing behavior.

The fescue-ladino mixture showed eonsiderable need for rain on
July 213} hence the ladino clover was not resovering rapidly, leaving
mostly the fescue. Apparently the animals disliked fescue which re-
sulted in a longer grasing time to obtain a fill,

The extremely low grazing time for fescue-ladino mixture on July
30 is the reflection of new pastures in which the ladino clover had
practically recovered, giving more variety te the available herbage,
hence the animals atteined a fill more gquickly,

The high percentage of grazing for orchardgrass on August 3 re-
flects a lack of succulence, hence a longer time to attain a fill.
Sufficient herbage was furnished by the lots which eonsisted of 45
percent of 7-12 inch and 50 percent of 9-13 inch herbage respestively.
A lack of rain undonbtadly’reducod the succulence of the orcherdgrass.

The low percent of grszing for orchardgrass-redtop-Korean lespe-
deza for the 19th of August is not explainable. The high activity on
orchardgrass=ladino mixture on the 19th end 20th of August, may be
associated with a low herbage supply. The hot weather and lack of
rain eliminated the ladino clover and reduced the succulence of the

orchardgrass,
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The amount of herbage available and its peslatability both contri-
bute to the amount of time spent to obtain e fill, The percent of
grazing aotivity for a day may be related to the palatability and
amount of herbage present.

The time of grazing fell into two major periods and one minor
period during the day (Table 3 and Graphs 5 and 6). The major periods
weres in the morning end evening with the minor period occurring during
mid-day. The evening period was the period of greatest grazing aetivity.
About 45.7 to 49.4 percent of the animals were active from 4300 to 8:00
A. M, During the mid=day periods the grazing intensity was low (16.5 to
27.5 percent), but by 6300 P, M., 70.6 percent of the steers were gras-
ing. By 8300 P. M., or about dark, the steers were bedding down for
the night.

The interaction of time and mixtures was not significant at
either the five or one percent levels (Table 1). However, a variance
in the data may be attributed to the differences in the amount of
grasing on the mixtures during mid-dey (Graph 5). The steers on blue-
grass~white clover lots grazed very little during the mid-day period,
but the steers on the other mixtures behaved in a manner similar to
the average setivity curve for all mixtures.

The amount of animal grasing for a given time varies among days,
henee the highly significant day and time interaction (Tables 1 and 4

and Graph 6). On June 23, 82,6 percent of the enimals were grasing
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Table 3. Steer grazing times spent on different mixtures during different periods during a day
(resulte are average of 15 days).

#*

3 Time of observation
Mixtures 1A M, P, M,

s : t 3 i 3 ) s s s : 3
$ 24 3 L=6s 6=8 3 8210 5 1C=12 3 12-2 § 2=4 t Lt=6 3 6B : B~10 3 10-12 3 Aversge

Bluegrass~Virginis white clover 0.0 45.1 45.6 16.1 6.7 20.0 27.5 67.1 70.0 22.8 0.0 29,2
Orchardgrass 1.7 48.6 52.0 19.3 19,2 25.0 35.0 63.3 71.2 16.1 3.3 32.3
Kentucky 31 fescue 0.0 49.7 48,2 15.0 34.9 15.0 33.2 66,1 76.2 19.2 1.1 32,6
Orchardgrass-ladino clover 1.7 47.1 57.1 23.3 32,5 23,1 23,9 59.8 7T0.2 22.5 1,7 33.0
Kentucky 31 fescue-ladino clover 0.0 44.5 419 10.6 27.5 13,9 23.6 63.6 67.5 16.1 3.3 28,4
Orcherdgrase-red top~Eoreen lespedesza 3.3 393 51.7 145 20,8 15.0 21,7 51.8 68.3 15.6 3.3 27.8
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Graph 5. The grazing behavior of steers varied with mixtures
within a day.



Percent grazing

=25-

100
961
921
881
841
80

76 23 June
o] (A1l Mixtures)

e
681 &

841 19 August

60 (A1 mixturii%;/*

561
521
481 -4
444 r A
s | |
3 | |
32| ||
el ]
241
204
164 |
12 I ‘:
11
4

O “ - - v A} hd Al hd v ®
2«4, - 4=6 6-8  £.10 1C-12 12-2 2-4 4-6 6-8 £-10 11g-f1,2

.M.

Time of observation

Graph 6. The grazing behavior of steers within a day
varied with days.
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Table 4. ureszing time of steers as influenced by the time of day on differemnt deys.

Time t 3
of ] Dates of observation 1
Observation; 3 Average
1 1933 22 ¢+ 23 3 30 ¢+ 8 : 9 g 14 ¢ 20 3 21 : 30 3 4 ¢+ 12 s+ 19 3 20
A, M, 3 June J A4 jupe r 3 Jul 1y 3 Jul ly 3 Augus Aurns 1:1E AUPUE fucugt 3
23 00=4300 0,0 0.0 Le2 Lol 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.3 0.0 0.0 0.0 1.1
43 0063 00 42T  51le2 82,6 464 52,1 4943 5442 4548 413 49.7 31,9 50.0 4540 12,0 31.6 4567
6!00-3:00 “00 33.3 4402 4102 5201 6106 3903 5402 34.7 32.4 6101 57.1;. 6509 46.3 73.6 4904
8300-10300 23,6 13.9 506 9.3 S5¢1 143 el 2.8 13.9 97 16,7 2402 16.6 4043 45.8 1645
10:00-12:00 11.8 32,6 17.4 12.5 £e3 17e4 1349 304 2.9 1.6 & o5 60.6 72 20.8 34.0 23.6
P. M,
12:00-2300 264 23.6 33.3 4.2 1%5.3 6.9 473 6.3 25,0 0.0 16,7 20.8 C.0 2942 25,0 18,7
2300=4,3 CO 22,9 18,8 31.3 29,2 1l1.1 18,0 21,5 27.1 20,8 25.0 42 oy 4945 15.4 50,0 2942 27.5

4300-6300 T2.9 61l 54.2 63,5 59.0 50,7 594 535 5743 Bheb 67.6 52,6 78.9 68,8 4545 62.0

68w-83w 7108 80.3 75.9 8109 5808 5903 8303 59.7 8006 62.0 67.0 8000 7903 5006 65.5 7006
8100=-10500 2946 4162 45.1 2544 13.0 2242 2644 20.8 15.3 144 2.8 566 11,1 18,1 2.8 18,7
10:60-~12:00 G.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

- G W B GI W GRS I G M NS NS P IR W e G Gt IR GNP MR AN P WD WU AR S GNP GNP D GO I G Wb G P W A S GRS G I G NS et SIS M WP G @ WE Sl MD EF S WD @R W W R W T A R e e e e
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from 4300 to 6300 A. M., and 45.1 percent from 8300 to 10300 P. M.,

as compared to 12,0 percent and 18,1 percent, respectively, for August
19, Both of these days differ-eonsiderably from the average grazing
curve for all mixtures for the summer (Graph 6). There is also much
variance for time among other days. Six out of 12 steer lots were
turned into new pasture on June 20 vhere there was abundant herbage.
Observations taken on June 22 end 23 show a high grasing incidence

for these days. The nsw herbage in these lots may have encouraged
peak gragzing periods during these days as compared to the results for
given times during other days.

The herbage was graszed closely on 10 ocut of 12 lots on August 19.
The lack of adequate luscious pasture herbage may have caused the er-
ratic grazing behavior during this day as compared to other days. The
lack of adequate palatable herbage may sccount for the low grazing in-
cidence during early morning and the low incidence during mid-day.

The steers did not follow a preecise pattern when turned into new
pastures. Steers, grazing an orchardgrass-ladino mixture on Jume 22,
were turned into a fresh field of the mixture on Jume 23. After the
steers were given s fresh pasture, the grazing incidence was low when
compared with the previous day (Graph 7). The low grazing incidence
mey be assoclated with a quick fill., The opposite behavior was ob-
gserved on orchardgrass pastures during July 20 and 2l. When the
steers grazed a new pasture on July 21, they graszed heavily and shifted
their afternoon period of grasing to nearer noon thsp the day before
(Graph 8), This indicates that the grasing pattern from day to day is
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Graph 8. The effect of new and old orchardgrass pasture on
steer grazing behavior.
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influenced by pasture conditions. These inconsistencies gontribute
to the signifiecance of the interactions of time and days; time and

mixtures; and time, days, and mixtures.



An experiment was established in 1950 to measure the effect of
pasture management and grein feeding on milk produetion. The pas-
ture treastments weres (a) orchardgrass-ladino clover, 10 lots grazed
rotationally; (b) ladino clover, 4 lots grazed rotationally; end (e)
orchardgrase=-ladino clover, 2 lots grazed rotatiorally.

A 2/=acre land area was divided into & lots of 4 acres each
making 2 replicated bloeks with three lots per block. The three
treatments were assigned at random to the three lots within a rep-
lication. Each lot was supplied with running water, but the amount
of shade varied for the lots.

The number of Holstein-Fresian cows per lot varied from 3 to 6
depending upon the herbage available. The rations of the three test
cows on each lot were as follows: (1) no grain, (2) 1 pound of grein
per 9.7 pounds of milk produced, and (3) 1 pound of grain per 4.6
pounds of milk produced, respectively.

Data on animal behavior were taken for 13 different days during
June, July, and August, 1953. Data were recorded for all animels in
a given lot, but in this report only the test cows are considered.

In this experiment more observations were obteined at half hour in-
tervals than for the Leef cattle experiments to cbtain more precise

data. The closer intervals should give a more accurate estimste of



the dally grazing patterns. The periods of observation were taken at
the following times:

A. M. - 2300, 3:00, 7:30, 8:00, 8130, 9100, 9330, 10300, 10330,

11300, 11330, and 12:00,
P, M, - 1:00, 1330, 2:00, 2330, 3300, 63130, 7300, 7330, 8300,
8:30, 9:00, and 10:00,

The cows were removed from the pastures for milking twice daily
at approximately 4100 to 7500 A, M., and 33530 to 6300 P. M. A stat-
istical snalysis was made using a split-split-split plot design
(Table 5).

During August 17 end 18 continuous observations were made during
the period between the morning milking and the time when the cows
were removed from pasture for the evening milking. Group data were
taken for the three test cows in a lot on two of the three pasture
treatments. Observations were mede 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.

Results and Discugpien

The cow grazing times for the three pasture treatments did not
differ (Table 5) even though the values ranged from 8.8 hours to 11.0
hours. Table 6 gives a summary of the graszing time for the various

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

Ttem 1 DfF X M8 f F

Replication 1 0.,0000 0.0000
Pasture treatment 2 4e4535 3.8542
Error a 2 1.1555
Grain levels 2 044240 0.7207
Cows X treatment 4 0.5755 0.9782
Error b 6 0,5883
Days 12 3.0123 35445400
Days X treatment 24 044335 4827/ %%
Days X gresin levels 2/, 0.0725 0.8073
Days X grain X treatment 48 0.0917 1.0212
Error ¢ 108 0,02898
Time 23 16.6073 102.,26)7%%
Time X treatment 46 0.6347 3,9083%%
Time X grain levels 46 0.,0953 0.9636
Time X grain X treatment 92 042072 1,2759%
Time X days 276 0.,5073 30123880
Time X days X treatment 552 0,257 1,5831
Time X days X grain 552 0,0745 0.4587
Time X days X grain X treatment 1104 0.0688 0.4236
Error d 2691 0.1624

T et ses T

* 5 percent level of significance,
#% 1 percent level of significance.



Table 6. Time spent grazing by dairy cows under three pasture treat-
ments and under three grain levels (results are averages for

13 daya).
3 10 t 4 lots s 2 lots
Grain t lots s Ledino 3 Ledino-
Levels t Ladino- : Clover s Orchardgrass : Average
3 Orchardgrass ] H

Hours per day 9.3 8.8 . 1140
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The grazing time of the cows fed different grain levels did not
differ, the time ranged from 39.1 to 42.0 percent (Table §).

The graging time for the various days differed., The days were
ranked at the five and the one percent levels by Duncan'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 showing that there is little relationship between
dates within the same week or month.

In general, when the maximum temperatures were high, the grazing
time decreased and when maximum temperatures were low, grasing time
increased (Table 8 and Graph 9). Two high pesks of grasing occurred
during June 15 and August 6 to 11 when the temperatures were low.

On July 10 and 23, moderate grazing accompanied 2 moderate drop in
temperature. During high temperature periods, July 2, July 17, and
July 28, a slump in dally grazing 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 graszing activity was on the decline, while at
another intense moonlight period it reached a peak. Grazing 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 & peak in another full moon period. Grazing was high on two

occasions and low on one occasion during the new moon phase.



Table 7. Days ranked in order by the Dumcan Multiple Range Test.

Date of observation

17 3 29 ¢ 2 s 28 1 10 s+ 24 1 23 31 22 3 16 s 15 3 n t [ s 10

July s July 3 July 1 July : July s June s July t August: June s June s Auvgust H August t August

04280 04319 3 0,324 3 0.3 0,361; ©,366 0,3943 0,398 0,419 0,/ 04481 0,516 0,560
2.percent




Table 8, Grasing time of dairy cows for different days on three pasture treatmemts.

H
3 Date of obserwation
Pasture treatments . .
3 17 3 23 3 28
] i ALY 1} JULY
Orchardgrass-ladino
(10 lots) 479 431 37.5 33e3 32,6  24.3 31,9 31e3  37.7 45.1 5643 45.8 375 38,6
Ladino
(4 lots) 33.3 33,3 375 3IR.6 28,5 23.6 42.4 3.9 2.8 53.5 5442 37.5 38,2 30.5
Orchardgress~ladino
(2 lots) 60eh 49e3  34e7 31e3 4742 36,1 43.8 403 33.3 5643 57.6 61.1 43.8 45.8

Avemc 47.2 41.9 3606 320‘ 3601 28.0 39.‘ 34.5 3109 5106 5600 48.2 3908 4003




-38-

Degrees Fahrenheit

ot

oY

0$

06

0t

ott

*seanyesedwe) AT}ep UMWUTW pus

wnmixew £q pedusnTJuf 8B 93380 AIfep Jo (sjueuwlwes) aanysed [[8 jo e3vieas) ewpy 3uizean °6 ydsip
UOF}BAISSQO JO 8898(
1sn3any Lup sunp
44 1ot 9 62 82 %4 LT 01 Z (4 9T 61
b 'y a A A 2 A 2 A A
92
)
3urzsad quadaag o€
@
O b ¢
N
' \ A
! N\ r 8¢
Nl §44
WO U T
17\
X \
2NN O | X1/
\\l\ / A v / // \/ \/\\\ / \ Q)
\/ D \//\ \ \L.\.NU N NN T
\ / zl\//\/.\ Wnu X8 /
Y s
W
89

Percent grazing



*uoow 8y} 03 payB[ex 88 Jujzsxd eT3380 LIFB(Q

UO}3BAISEQO JO 8838(

1sndny

2z TOoT 9

ATnp
62 82 €2 LT ot

eunp

k(4

n

°QT ydeap

9T ¢1

.z.m
00:L
00:3
. 00%6
£ 00101
@,
590°TT
© J0:2T ]
m [] 4
= 00:T
oo.mm
003€

8188 UOOK
%

2037

O

asue

i 6 B8

Jul euou JI0 81331

— =

3utzead juedoaed

8906 UOOW x 898 I UOO| *

[

X

mmw C
_ esuejuy _ suou J0 STIITT

1y3fTuoouw jJo junowr pus seseyd UOOR

01

D

x
X
s /

X
x

W4

O

esuejuy

- 0§

euou JI0

92

]9

7€

8¢

Percent grazing

-7

- 89

o)

9TIITI



«40=

The day and pasture treatment interaction is significant at the
one percent level (Table 5), as the thres pasture treatments did not
give uniform data on given days (Table 9 and Graph 11). When eonsider-
ing the orchardgrass~ladino clover mixtures, there was more day to day
variation for the 2-lot rotational thsn the 10-lot rotational graszing
plan. This may be attributed to greater day to day differences in
available pasturage in the 2-lot system than the 10=lot plan. In the
10-1lot grazing system, cows were concentrated on a small ares where
the feed was grazed down in three deys. In the 2-lot grassing plen,
cows stayed on a given pasture for more than two weeke. The large
day to day variation of the 2-lot system probably was produced by the
gradual change from the large amount of fresh herbage when first turned
into a lot to & small amount of herbage on & fouled pasture prior to
rotating to & new pasture.

The emount of grazing for the various observation times for all
days together was different. A Duncan Multiple Range Test was applied
at the five and one percent levels to the times (Table 10). Times
from various parts of the day were similar while others were not. Any
observation times not underscored by the same line are significantly
different at the level indicated., This test shows very clearly the
difference in times. The time of graszing (average for all days) fell
into two major periods and one minor period during the day (Table 11
and Graph 12). The major periods were in the morning end evening fol-
lowing the return of the cows to the pasture after milking with the



Table 9. Grazing time for different days and different pasture treatments.

Date of observation
Pasture treatments

]
b
3
)
L4

15 s 16 31 24 : 2 s 10 s 17 3 23 s 28 31 29 3 6 3 10+ 11 s 22

:
Average

...........

Oraghardgrase-ladino
(10 lots) 47.9 431 37.5 33.3 32,6 24.3 31.9 3.3 37.7 45.1 5643 45.8 37.5 38.6
Lad:f(.no ) 33.3 33.3 37.5 32 06 28.5 23.6 420‘ 31.9 2708 53.5 54.2 3705 3802 3605
4 lots
604  49.3 347 3143 A7.2 36,1 43.8  40.3  33.3 56.3 57.6 61.1 43.8 45.8
Orchardgrass~ladino
(2 lote)
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Table 10. Observation times ranked by Duncan Multiple Range Test.

Tire of observation

PM, tPM, tAM. 3PMe tAM, sAM, thAeMe 3AM, sPM, tP.M, sP.M. tP.M. tP.M. 3A.M. 3A.M. tA.M. sNoon sP.M., 1A.M. 1P.K. t4.M. 1A.M. sP.M, 1F.M,
10300393 00 33300 38330 $12:00 3113003103 3031050031330 12300 32:30 33500 31200 39530 39300 $11330212:0088300 38530 $7:30 s8:00 27330 36330 37300
0.030:0 620,124:0,128:0 !2_0 DRl 0252202823 Ce282:C,3C8104312:0 B: 043682044023 06410:0,42380447030459030,72630,83830,88030,88 Q230

pesaedivane

Z.percent




Table 11, Grasing time as related to time of dey end to various pasture treatments with dairy cattle.

s
] Times of observation
Pasture 3
3 i Me
Treatments ¢ 2:00 3 3300 : 4300 ¢ 7130 3¢ 800 : €130 ¢ 92:0C : 9130 3 10300 3 10:30 ¢ 11300 s 11:30
s 3:1CC : 4106 3 7430 ¢ 8100 : 8530 31 9300 : 9330 ¢ 10300 s 10330 s 11300 3 11330 s 12:00
1 s : % s z;-_ é 3:__ s
Crehardgresse
ledine (10 lots) 14.1 15;10 82.1 71.8 /4,4.9 ?9.5 3509 2/{ OA 2609 %06 50,0
. .
Ladiro (1;. Iota) 11.5 1145 Hiia 91,0 &2.1 /;5.‘4.7 29.2 23.1 940 19.2 16'7 19,7
Orcherdgrusce Time
ladino (2 lots) 28.2 10.3 91,0 9704 83.3 6208 51.3 10203 2802 17.2 3303
Average 18,0 12.4 88,0 83.8 59,0 40.2 36,8 25,2 2449 23,5 41,0
3
3 Times of observation
Pasture i P ¥,
) : ] ) 3 t t ) ) ? t ' s 1 )
Treatments s 12:00s 1300 s 1:30 s 28003 2:303 3300 ; 3330 63303 7:00 s 7330 : 800 83303 9100 3 10100 byerags
s 1:00; 1:30; 2:00: 23303 3:003 3:30: 6330 : 7:00: 7330 s+ 85003 8130 s 9:00 3 10:00 s+ 11500 3 &
3 3 3 3 3 3 3 H 3 3 3 3 1 3 1
Oreha s '
ledino (10 lots) 35,9 30,8 23.1 359 34,6  30.8 e 84,6 91,0 69,2 35,9 lhd 644 39 38,6
i ¥ 1k-
Lsdino (4 lots) 50.0 3008 2301 1401 2-4-"0 3805 :lng 9409 8907 6902 4203 1003 309 309 3605
Orchardgrass— Tine
ladino (2 lots) 41,0 397 3845 34.6 33.3 24, o4 85.9 89,7 795 62.8 141 6.4 1.3 45.8

-----‘—‘-——~——’—--—-----——.—-‘-———---—-—--—-—--—-—c.-————nnn-—_-w———-—-—n—-—.
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minor period ocourring during mid-day. The evening period was the
period of greatest grazing with ebout 88,5 to 90.2 percent as compared
to about 83,8 to 88.0 percent during the morning period. The cows
were bedded down for the night shortly after dark.

The interaction of times and pasture treatments was significant
et the one percent level (Table 5), as shown by a differemce in the
percent of grasing on the pesture treatments at a given time of ob-
servation (Table 11 end Graph 13). There was more grazing on the two
lot system from 8300 to 10300 A¢ M., than for the other pastures. 4
lower herbage supply on the 2-lot than on the 10-lot system at the time
the data were taken may have increased the length of grazing period.
During mid-day the grasing patterns for the mixtures were not eonsis-
tent. The herbage supply on the 2-lot system was not graged uniformly
and the supply was somewhat short just before being removed to the al-
ternate lot.

The time and day intersction was significant at the ome percent
level (Table 5) as shown by a difference in the amount of graszing at
given times on given days (Tsble 12 and Graphs 14 and 15). The con-
gecutive days of June 15 and 16 vary considerably from each other with
90 percent of the cows grasing at 9130 A, M., on the 15th whereas none
were grazing at the same hour on the 16th. A difference of approxi-
mately 40 percent occurred at 1330 P. M., between these two days with
e smaller difference of 20-25 percent at 23130 P. M The major variance
between given observation times during different days seems to be be-

tween the major grasing peak following the morning milking and preceding
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Table 12. Frequence of Grazing by dairy cows as influenced by day and time of day.

Dates of ; i Time of observation (A. M.)
observation $ 2300 : 3300 : s 7330 s 83003 83303 9500 ¢ 9330 3 10300 ¢ 10330 s 11100 s 11:30
3 3;00 3 g@: 3 800 83130 93 00 9:30 3 1 0 3 11300 123 ¢
15 June 16,7 22.2 100,06 100.0 72.2 50.0 88,9 33.3 22.2 0.0 72.2
16 June 16.7 506 100.0 8809 5506 44.‘ 0.0 3303 16.7 33.3 61.1
24 June C.0 000 Milk- 3809 8809 7202 61.1 6607 61.1 27.8 MOA 27.8
2 July 11.1 11.1 ing 100.0 9% 27.8 0.0 16.7 0.0 5.6 16,7 0.0
10 July 27.8 1.1 100.0 50,0 22.2 222 50.0 2242 38,9 16,7 16.7
17 J’Uly 2202 11.1 Time 72.2 6607 MOA 33.3 3303 1101 5.6 11.1 5.6
23 Juj-y 0.0 11.1 8809 66.7 “04 27.8 5000 50.0 3303 1607 11.1
28 July 222 16.7 77.8 77.8 61,1 22,2 33.3 0.0 1.1 22.2 27.8
29 Jnly 11.1 16.7 100.0 m.o 3303 1101 000 5.6 3303 5.6 38‘9
6 August 38.9 22,2 944 100.0 9444 72.2 333 27.8 16.7 33.3 66.7
10 August 38,9 16,7 T7.8 66,7 83.3 83.3 50.0 Lol 33.3 bh o 77.8
Avmg‘ 18.0 1204» 88.0 83.8 59.0 10.2 36.8 25.2 24.8 2305 4100

Dates of i
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the evening milking. Graphs 14 eand 15 are excellent illustrations of
this difference.

In analysing the continuous observation data, only the times of
day were significently different st the five and one percent levels.
When comparing the continuous data with 30-minute data graphieally,
the 30-minute grasing ocurve, in general, follows the trends of the

continuous observation line (Graph 16).
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The sequence experiment was established in 1952 to measure the
quality and yield of herbage under continuous grasing and the twelve
months! feed plan. Under the feed plan, the excess spring growth is
saved for winter feed and more mixtures éhd acres sre grazed during
the sumer months than in the spring. The following five nixéuroa

were used:
~Mixture L U T)

a -~ Orchardgrass-bluegrass-white For rotational grazing
clover—-ladino clover-red the entire season
clover

b « Orchardgrass-~lespedeza For rotational grazing the

entire season

¢ = Orchardgrass-ladino clover- First cut for silage,
red clover thereafter for

’ rotational grasing

d - Alfalfa~orchardgrass-ladino First out for silage,
clover then hay, hay, grazing

e - Alfalfa-orchardgrass First cut for silage,

then hay, hey, grasing

A 24-gcre land area wes divided into four replicated blocks of
6 acres each. Three acres of the six were designated permanent pas-

ture and the remaining three scres 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 grazed 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 individuslly, but as
part of s pasture management system; i.e., continuocus or rotationsl
grasing., A statistical anslysis was made of the data using a eplit-

gplit plot design (Table 13),

The grazing time for continuous and rotational pasiures was simi-
lar (Table 13), being 6.7 and 6.5 hours respectively (Table 14).

The time spent grazing per day was different for each of the
5 test days. The time spent grazing daily tended to increase as the
surmer progressed (Table 14 and Graph 17). The difference between days
eould not be associated with temperature as the maximum dasily tempera-
ture for the 5 test days was fairly constant whereas the smount of
time spent grasing varied from 22,5 to 34.0 percent (Graph 17). A
similer situation existed between miniwum daily temperature and the
grazing behavior. It is possible that the lower grasing time during
the early season when compared with the late season may be assoclated
with the more palatable herbage during June and early July. During
August there was a drought period; hence the herbage may have been

consumed slowly cwin though there was not an acute shortage of herbage.
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Table 13. Anslysis of variance for sequence experiment.

3 )
D MS
Source /Fﬁ _® F
Replications 3 571.087 1.542
Management 1 95,510 0.258
Error a 3 370,240
Days 4 1962.533 6.969%+
Days X Msnagement 4 559115 0,196
Error b 24 281,613
Time 10 19595.708 47.083%%
Time X Management 10 577.086 1.387
Time X Days 40 1451.837 3.489%%
Time X Days X Management 40 460.414 1.106
Error ¢ 300 416,195
Total 439

#% Siomificant at 1 percent level.
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Degrees Fahren

20 v v v
25 15 22 5 21
June July July August August
Dates of observation
Graph 17. Grazing time of beef cattle (all

pasture mansgements) as related ta
maximum and minirmm daily temperatures.
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Apparently the moon had no influence on the grasing behavior of
the cattle in this experiment (Graph 18). During three intense moon-
1light periods, grazing aetivity 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 of grazing at the various observation times during the
day were different. The greatest grazing activity occurred during
two major periods from 4300 to 8:00 A, M., and from 43100 to 8:00 P, M.,
(Teble 15 and Graph 19)s The evening peak was the largest with 70.9
percent of the animals grasing as compared to 55.2 percent for the
morning period. The cattle tended to rest during mid-day and to bed
down shortly after dark.

The animsls grasing on rotational and continuous pestures grased
about the pame smount at the various times during the dey (Table 15).
The differences were not enough to give & time and management inter-
aection,

The amount of graszing for a given time varied for different days,
hence the intersction of time and day was highly significant (Tables
13 end 16)., Among the various days the grasing ranged from 22.3 to
45,9 percent during 4:00 to 6300 A. M., and from 19,1 to 84.6 percent
during 6100 to 8300 A. Ms On August 21, 12,5 percent of the animals
were grasing during 10300 to 12:00 P. M., as compared with none during
the other days. The time by day interaction is not explainable, but
it may be attributed to differentiasl responses of the enimals to pas-
ture eonditions and climatie oonditions.
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Graph 18. Daily beef cattle grazing time as
related to the moon.
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GENERAL DISCUSSION

The teehnique employed in this investigation is subjeoct to criti-
cism since the cattle obviously did not alweys behave the same through-
out a time interval as they did at the start of the time interval during
the observations, The data for periods of intense grazing were more
precise estimates of grazing behavior than those for periods of less
intense grazing because there was more enimal variability during the
latter periods. The estimates were poorest for the wider intervals
and for the periods of greatest animal varistion. However, the con-
tinuous date with deiry cows gave daily patterns simllar to those made
at intervals. This indicates that the data taken at selected time in-
tervals give a rather reliable trend of the graszing aetivity. Since
this investigation was eonducted to get trends for a large number of
varieblee rather than extremely detailed data, the technique used may
be suitable. The method employed is useful for survey information
thet is to be the basis for future planning of grasing behavior ex-
periments.

The results showed significant differences for day to day behav-
jor. The day to day differences in behavior did not seem to be as-
sociated with moon phase and light or menagement of the animals.

The day to day variance was associated with temperature on the dairy
grazing experiment. These experiments were nutritional experiments
that could not be changed to make grazing behavior the primary objee-

tive., Since the pastures conditions such as amount of herbage and
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succulence differed for the different pasture mixtures during days
obaserved, it is possible that these factors alone could cause some of
the day to day varistion. To overcome this situation, the pasture
eonditions of the experiment must be the same from one day to the
next to obtain asccurate day to day data., It would be very desirable
to obtain eontinuous and non-continuous data on another experiment
where the pasture econditions, especlelly the availability of herbage
could be earefully controlled. It would be dosifnble to have other
environmental conditions such as shede, water, and age of animals be

egsentially the same.

There was no significant difference between mixtures as indicsted
by the analysis of varianee., The amount of herbage for mixtures was
not equal within or among the days. These differences may have aver-
aged out in such a menner that anyldifferencos in rixtures were eon-
founded. It would be desirable to establish an experiment where the
smount of herbage available for all mixtures within a dsy is constant.

In the case of the dairy grasing experiment, the grazing behavior
was associated with temperature but no such relationship could be
esteblished with beef cattle. In view of the three experiments report-
ed, the odde are two to one against temperature effeoct on grazing hebits
of cattle, The literature reviewed indicates that temperature effects
deiry cattle grazing behavior but there were no reports on temperature
data for beef cattle. It may well be that deiry cattle are more sen-

sitive to temperature changes than beef cattle. Perhaps the data
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taken at closer intervals for dairy were more sensitive to changes in
grazing behavior than in experiments with bgef eattle. It would be
desirable to check this fector more closely by recording the tempera-
ture at the time of each observation. Generally, beef cattle gains go
down during mid-summer. This might be assoscisted with the high tempera-
tures that occur during this period of the grasing season. The sattle
may not grase as much ag during the cooler part of the grazing season
go consequently gains are less.

The differences in time of grasing within a day are very large.
The differences are so large that they should be accepted as real dif-
ferences, It was noted that a general grasing pattern was similar for
all days but that the pattern shifted some from day to day. Perhaps
more 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
moonlight do not influence the average time spent grasing per day.

It would be of interest to follow the grazing patiern during days
when the moonlight intensity is high and low to see 1f the grasing
pattern is shifted within the day due to this faetor.

The summer of 1953 was not a normal or average summer for Northern
Virginia, The maximum and minimum daily temperatures were higher and
the rainfall was considerably less than the average. It was especially
hot and dry during the month of August. The succulence and quentity of
herbage available to the cattle was reduced. Some pasture plants are



w66

more drought and heat resistant than others, therefore, some lots proQ
vided more herbage.

When studying carryling capacity and animel gains per aers, the
cattle were moved to new pastures when in the judgement of the ex-
perimenter or his helpers, the mixtures and or species had been grazed
to & point where there waes an herbage shortage. A departure from the
normal grazing pattern might be useful in estimating grazing intensity
more precisely than the usual estimation of herbage supply available.
If a general grazing pattern can be established, it might be possible
to essoeiate grazing during uvnexpeeted times with over grasing or herb-
age shortage.

It was planned to obtain data on individual animels in these ex-
periments, Beceuse of great diffieulties in finding methods of identi-
fication of animals both in the daytime and st night, this procedure
was dropped in favor of group date for beef oattle. Disks earrying
the enimal mumbers were put on neck chains but the mummbers were diffi-
cult to see at a distanee even vhen using binoculsrs. A band of white
house paint was peinted around the midesection of the test steers on
the beef grazing experiment, The animals ate and rubbed most of the
paint off and the remsinder wae washed off by the rain., The dairy
test cows were identified by different solored pieces of cloth attached
to their neck chains. This procedure was not entirely satisfactory
for the colors became wet, faded, and soiled thus making them difficult
to identify at any distanee. The cloth could not be seen if the cows

were looking sway from the observer or very clearly at night, especially
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vhen the observer remained away from the animele so as not to disturd
them. Some sort of luminous devices or paint probably would be more
satisfactory than the markings tried,

Some dairy workers refer to grasing at night in their reports.
This 48 a misleading statment for night gresing gemerally refers to all

graszing starting immediately following the evening milking until one
hour before daylight,



Graging behavier data were recorded for beef and dairy cattle om
three established nutritional experiments at the Northerm Virginia
Pasture Research Station, Middleburg, Virginie during 33 differemt
deys in June, July, and August, 1953. The time spent grazing was re-
corded for different pasture mixtures and/or species, for different
methods of rotational grazing, for continuous graszing of one mixture
as compared to rotational grazing, and for dairy cows receiving dif-
ferent grain supplements,

The data were taken at various imnterwvals throughout a twenty-
hour day with the exception of two days when continuous data were
recorded for dairy cows. The calculations are based upon the assum-
ption that the behavior at the time of observation is representative
of the interval of time between cbservations; hence the values reported
are apparent figures. A statistieal analysis was made on all data.

From the data obtained, the coneclusions are:

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

significantly when grazed by beef cattle during 15 days
in a three-month period.

2. The total time spent grasing per day differed significantly

from day to day.

3, Maximum and minimm daily temperatures did not influence

the grazing behavior of beef cattle but influenced the

grazing behavior of dairy cows.
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The intensity of moonlight and moon phase could not be
associated with the total time spent grasing.

The amount of time spent grazing per day varied less between
consecutive days than between separated days.

Beef cattle grazed a daily pattern of high grasing ectivity
at approximately 4300 to 8300 A, M., and at 4300 to 8:00

P. Mo, with medium grazing at 10:00 to 12400 A. M.

When eonsidering an average for all mixtures during all
daye, beef cattle grased more from 4300 to 8300 P, M.,

than any other time during the day.

Deiry cattle grased heavily following return to the pasture
in the morning and evening with a mid-day period of moderate
grasing.

There was no significant difference in the amount of grasing
per day with different pasture mansgements or mixtures with
dairy eattle.

There was no significant difference in daily grasing time
by dairy cows fed various smounts of grain supplements.
Taking observations of grazing behavior at one~half hour
intervals gave a rether relieble trend of the grasing be-
havior and would be useful for survey work preceding a de-
tailed continuous experiment.

Daily grazing did not differ significantly for beef cattle

when gragzing rotationsl end continuous pastures.
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13, A daily graszing pattern may be e useful index for the amoumt
of herbage and the intensity of grasing on experimental
lots, thereby eliminating the errors in judgment and preju-

dice of experimenters.
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