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INTRODUCTION.

In view of the intensive grassland husbandry practiced
in New Zealand and the conseguent importance of pasture grass
for dairy production, it is surprising that there is so little
factual information about the relationship existing between
grazing cows and pasture.

In particular, there is little known about animal behav-
iour under the free—-grazing free—-intake conditions of husbandry
carried on in New Zealand.

It has been pointed out (1) that the special ability of
ruminants to utilise grass is the result of their physiological
structure, whereby the relatively coarse feedstuffs normally
consumed are sub jected to softening and partial fermentation
before being re—-gurgitated for more leisurely mastication.

This function of rumination possessed by some species of
Herbivora is associated with their ability to graze rapidly
and with less regard for a selective diet. The evolution of
species suggests that this attribute of rapid grazing has
served in a protective sense to wild l1life, as it has resulted
in less exposure of ruminants to attack by other animals.

Domestication has entailed the exploitation of Herbivora,
primarily of ruminants, which have become the great intermed-
iary between grass and human welfare, so that sheep, beef cattle,
and dairy cattle have become real economic assets.

The actual feed requirements of a dairy cow depend on
many factors, among which the most important are milk and butter-
fat production, ability to digest and utilise ingested food,
size, exercise, disease, and physiological make-up.

On the other hand, the grazing behaviour of dairy cows
appears to be governed by the extent of their feed requirements
in a complex enviromment in which the density, composition,
length, dry matter content, digestability and palatability of
the pasture, along with weather, season and size of paddock
all play a part.

It is apparent then, that an& objective data on the graz-

ing behaviour of dairy cows would be of fundamental importance
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and might at the same time be expected to throw some light on a
number of pasture management and animal husbandry problems.

A survey of the 1iterature showed that there exists very
little information on grazing behaviour; Such studieé as are
reported have been carried out for the most part, on only a few
animals over a short period, and for this reason are of limited
significance.

It was therefore decided that the present study should be
conducted as a preliminary survey, with the main obJject of estab-
lishing a standard of "normal" or"average" behaviour under New
Zealand conditions, so that any subsequent investigations along
the same 1lines couldbe interpreted against an estabiished back-—
ground of information.

In view of the popularity of Jersey cows in New Zealand, it
was hoped at the same time to compare their grazing behaviour
with that of Friesian cows under somewhat similar conditions.

With these broad objectives in view, data have also been
collected on some other aspects of animal behaviour including
water consumption, the influence of high or low production, and

the behaviour of individual cows.

——= 000 ===



_3_

SUMMARY OF TLITERATURE.

Owing to the paucity of literature about the grazing
behaviour of lactsting dairy cows in particular, some pub-
lished results obtained with grazing beef cattle and dry
stock have also been included in this review.

The earliest record of the grazing habits of cattle is
contained in some essays by a Scottish farmer, James Anderson
in 1797 (2) who, 2s a rsult of his observations, suggested
the .adoption of a system of rotational grazing.

There exists in the early literature other stock man-
agement suggestitions based on observations of the grazing
habits of livestock (3), (4) and these early writers were
evidently aware that the amount consumed by grazing animals
was devendent on the amocunt and condition of the herbage
presente.

Shepperd 1921 (5) made observations simultaneously in
four pastures of 100, 70, 50 anad 30 acreg, in each of which
were 10 two year old Hereford steers. He found, as a re-—
sult of only one day's observation, that the animals trav-
elled further in a large paddock.

Shepperd 1927 (6), after one 24hr.observation with three
Hereford steers on sweet clover pasture, found they spent
8% hours grazing, 7% hours 1lying, 42 hours sleeping and 4
hours standing-

Cory 1927 (7) reports a study made of cattle, sheep and
goats under range (free—-grazing) conditions at monthly inter-
vals over a period of three years. He finds that range
animals are regular in their habits, and the length of time
they spend in feeding 1is largely determined by the length of
daylight and to a lesser extent by air temperature. Mature
Hereford cows spent an average of }J61 minutes feeding out of
817 minutes<i.e. 56% of their time. He also records the
time spent by the animals travelling, resting, licking salt,
drinking, ruminating and idling.

The same author cites a Norwegian publication (8) which

N



he suggests is of l1limited significance.

Ellingboe (8) does state, however, that animals on pasture,
having gone to rest, will stay at rest during the hours of
darkness.

Fuller 1928, (9) who reports some observations on stall-
fed dairy cows, finds a slight breed difference in time spent
standing.

Mosely et al 1929 (10) report some observations made from
0500 to 2100 hours= on‘Holstein cows on irrigated pastures in
Montana.

From four observations — two each in June and August -
they show that cows on pasture graze an average of 9.16 hours
per day while cows on pasture plus :- Alf-Alfa hay, Jimited
grain ration, and full grain ration graze respectively 29%,
39% and U2% less than on pasture alone.

Hodgson 1933 (411) made observations concerning the time
spent grazing by Holstein cattle under systems of rotational
and continuous {unrestricted) grazing. His observations,
made during daylight only from 0600 hours onwards, showed that
the cows grazed 63 - 7 hours daily under rotational grazing
and 7-7% hours daily under continuous grazing-.

Giobel and Lindbom 1934 (12) in Sweden remvorted that
milking cows on pasture spent approximately half their time
in effective grazing, and the remainder chewing the cud and
resting.

The intensity of grazing during the day and night was
similar. -

LeYy 1935, (13) during an investigation into feed-flavour
in cream, carried out some night observations on a large Jersey

herd in the Walkato district.

*To avoid confusion, the international 24 hour day has been
followed throughout this account. Thus, midnight is 2400
hours and noon 1200 hourse.



_5_

He found 1little or no grazing done by well-Ted cows
between 0100 hours and morning milking.

Atkeson et al 1942 (14) studied the comparative time
spent in grazing by milking cows on six different pastures:
observations being taken during a daylight period of 11.7
hours for three consecutive days on each pasture.

Although the animals received supplementary feed, they
spent 31% more time in grazing on poor pasture (average 7.3
hours) than on good pasture (average 5.6 hours).

The same authors made a more detailed study of 56 dry
cows and yearling heifers depastured continuously on 30
acres of excellent Balbo rye pasture 6-10" high, and receiving
no supplementary feed. They recorded the number of animals
grazing, standing and lying down at 5 minute intervals during
three consecutive 24 hour periods.

The animals spent an average of 7 hours grazing, 4 hours
standing or walking, and 13 hours lying down during each 24
hour period.

During 14 hours of daylight, 4LO% of the time waé spent
grazing. No mention is made of the breeds of cows used in
these experiments.

Johnstone-Wallace & Kennedy 1944 (15) investigated in
detail the grazing behaviour of three Aberdeen Angus cows and
one Hereford cow, only one observation being devoted to each
animal. They report that whatever the length of the herbage,
the animals spent only 7-8 hours per 24 hours in grazing, of
which an estimated 5 hours is actually employed in gathering
herbage, while the remainder was spent in walking short distanc-
es and in selecting the area to be grazed.

On the average 60% of the grazing was performed by day,
when the distance walked was two miles, and J40% by night when
the animals travelled only about half a mile.

Data was also collected on the time spent lying down,
cudding, frequency of defaecation, weight and extent of dropp-—

ings, frequency of urination, number of drinks.
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Seath & Miller 1946 (16) have studied the effect of
warm weather on the grazing perfformance of three Jersey and
three_Holstein cows during five 24 hour periods, and report
that air temperatures above akout 72° F. exerted a marked
effect on the proportion of time spent grazing between day
and night.

Because of the wide variety of conditions under which
all the above studies have heen conducted, it is apparent
that the results need not n=cessarily apply to the grazing
behaviour of New Zealand dairy stock.

A useful paper by Hancock & Wallace 1947 (17) was read
to the N. Z.Society of Animal Production in which the authors
report the results of observations on six pairs of lactating
monozygotic twin heifers.

They report that cows spend an average of 28% of their time
grazing, of which three-fifths tskes place while in the 'day'
paddock and two fifths in the 'night' paddock.

They presented data showing the great similarity in
grazing behaviour within sets of twins, the welil defined
grazing cycles - four during daylight and one during the
night, the distrivbution of natural functicns, the varijiation
in number of bites and number of rtoluses chewed, the distance
walked, and the influence cf hot westher.

These observations were carried out on good pssture of
approximately the same density and height (5-6") and represent

a real contribution to our knowledge of animal behavioure.

—~=—= 000 ===
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METHOD

(a) COLLECTION OF DATA

Twenty-six 'day-time' & and Twenty—-four 'night—time'
observations were carried out in the field st intervals
from Jan. 7th 1947 to Dec. “4st. 1947 on lactating Friesisan
and Jersey cows of the lMsssey College herds. An observer
stetioned either in the pasddock or in a position over—looking
it recorded the number of animals grazing, standing not
grazing, and lying down at eitheir ten or fifteen—-minute
intervals between milkings, and any other information includ-
ing weather, condition of pasture, use of shade and shelter.

A preliminary study showed, szmong other things, that it
was physically impossible for one observer, during hot
weather, to maintain a 24 hour vigil, and accordingly each
24 hour oktservation was carried out in two stages: -

(a) Day—-time - from morning to evening milking on one day.
(R) Night-time - from evening to morning milking on the
subsequent night.

Wwhile recording. what hes been termed 'herd behaviour' at
rifteen minute iIntervals, wherever possible one or two
individual animals were kept uhder continuous observation,
depending on thé shape of the paddocck, the number of cows
in the herd, and on weather conditions. The animals used
for these 'individual beheviour' studies were chosen mainly
on the basis of production, and also because of distinctive
appearance for ease in identification. The otject was to
gain some idea of the variability of individualé compared
with the whole herd of which they were members.

Management: The three herds on which observations were

carried out comprised:-

(1) A grade Jersey herd with a few pure-breds.
(2) A pure-bred Jersey herd with a few grades.
(3) A puré-bred Friesian herd.

# Unless otherviise specified in this account, 'day-time' and
'night—-time' observations refer, for convenience, to the
interval tetween milkings rather than to the actual period of
day light or darkness.
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Each herd was managed separately as a unit, the Jerseys for
normal seasonal production (Spring calving) and the Friesians
for winter milk production. {(Autumn calving).

In May, a'combined herd' was created by including with
the newly-calved ¥Friesians any carry-over cows from the pure-
bred Jersey herd (e.g. late calvers, 'empty' cows, 'strippers').
This combined herd was managed for winter production.

In August, freshly calved pure—-bred Jerseys and some
Friesians were added to the winter herd until enough numbers
were available to Justify the formation, once again, of
separate Friesian and Jersey herxds.

Feeding: For practically every observation period during

the year, except in the late spring, the cows received one or
more of the following supplements:-— meadow hay, grass
ensilage, chou moellier (in situ or carted out), soft turnips,
and mangolds; they can be considered well fed at all times,
as Judged by the amount of supplements not utilised and by
the pasture available. An attempt was made to record, on
certain occasions, the time spent eating hay or ensilage as
distinct from actual%y grazing. No attempt was made to
estimate the wastage due to trampling and soiling.

The preliminary studies indicated that cows would not
readily graze the rank patches of growth resulting from
previous stock excretions, and this suggested the possibility
of measuring the remaining '"grazeable pasture" as an indication
of the amount of hertage per acre actually available for
eating.

Accordingly, on a number of occasions, sample areas of
short palatable 'grazeable pasture' were selected at random
over the paddock, and on each area 9 sq. ft. of herbage was
cut by hand with special grass shearse. This herbage was
weighed, and a representative aliguot was oven-dried to
determine the Dry Matter per cent and hence the '"grazeable
D. M. /acre". Sampling was carried out by placing a 3' x 3'

square wire frame over the area selected for clipping.
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Individual Behaviour: On several occagions records of the
distance walked were collected using the method of Johnstone-
Wallace and Kennedy. (15)

Numbered pegs were spaced systematically at 22 yard
intervals, so that the abserver could record on graph paper
the position of the individual cow at any instant with
refference to one or more of the pegs. Appendix I shows the
type of infformation collected in the field by this method.

For individual behaviour the data recorded were:-—
exact timés spent grazing, standing not grazing, lying down,
ruminatihg, and the number of drinks. The rate of eating i.e.
number of bites per minute was recorded for some animals at
half-hourly intervals, while the number of chews per bolus
was in some cases noted when animals were ruminating.

An attempt was also made, using a stop-watch to record
the time spent actually eating as distinct from walking
short distances and/or selecting herbage tc be eaten. (15)
This was later discontinued, since the only type of stop-
watch procurable — the orthodox type — proved unsuitable
for observations of this nature.

Attempts were also made to estimate the weight of solid
excretions from individual cows by collecting freshly voided
dung with a shovel and weighing, which presented some cGonsider-
able difficulty. Apart from this, when many cows were
present, or in larger paddocks of 5 - 6 acres, the animal
in question could often defaecate without being abserved;
the method was therefore discontinued as being unsatisfactory
after some data had been collected.

Night Observations: These were carried out between evening

and morning milking, and while fairly satisfactory for herd
behaviour, were less suited for observing individual animals
due to the comparatively large size of the paddocks. For
these observations, the observer was seated in a motor-vehicle
stationed in the centre of the paddock, getting out at fifteen

minute intervals to record herd behaviour with the aid of a



spotlight. Unfortunately, it was not until June thst a
sufficiently powerful 5-cell spotlight could be procured, and
even then, complete coverage of a 5 acre paddock from one
position was rarely possible. The procedure generally
adapted was to walk around among the animals, which did not
avpear to be disturbed to any extent by the light. B8 ome
animals, because of their colouring, were extremely difficult

to identify with the spotlight except at close guarters.

Production Records: These were collected as available from
Group Herd Test figures, while in some cases, total milk
weights across the stage at the Dairy Factory were used.

Me teorological Data: This was obtained from standaid

recording apparatus at the Grasslands Division ad jacent to

the College Farm.

Water Qonsumption: This-was measured in the

paddocks and in the yard by attaching an ordinary household
water-meter to suitable troughs. Faving filled the trough
to a pre-determined level, the ball—-cock was tied back,

thus stopping the water inflow. At intervals during the
day, water was introduced through the meter, and finally,
when the herd was taken out, the trocugh was filled through
the meter to the previous level. This allowed an estimate
off the total free-—-water consumption; from which the average
consumption per cow could be calculated.

General: Notes were taken on any other aspects of behaviour
likely to be relevant to the investigation, including the use
of shade and shelter, condition and palatability of the
pasture, the effect of rain, and of animals in aestrus.

These are discussed in appropriate places in the results.



(B) DISCUSSION OF METHOD

It is desired to emphasize in connection with the
method adopted that:-—
(1) Farm management could not be interfered with, so that
observations had in most cases to be mede as opportunity
offered.
(2) There are considerable practical and physical limitations
when only one observer is available to conduct a study of this
nature, and some of the obJjections discussed below could be
partly overcome with adequate facilities and labour.
Casual help was obtained from time to time, but could not
be considered altogether reliable.

Intervals between observations: In view of the primary

object of this study i.e. to establish a standard of behaviour,
and also because each observation eifénding over one day and
night accounted for approximately 2%+ days of the writer's time,
;t was decided that regular fortnightly observations for 11
months would provide reasonably complete information on

animal behaviour throughout the year. For reasons of
personal comfort, and because data was required under '"normal"
conditions, it was necessary to conduct observations during
periods of reasonably settled weather. Again, only certain
paddocks were of a suitable size and shape, so that for
various reasons the interval between successive observations

was as much as 34 days.

Recording Herd Behaviour: Since the observer was usually

recording the behaviour of 1 — 2 cows continuously, along
with herd behaviour, 15 minutes was found the most conven-
ient interval to use between consecutive counts. Fowever,
as the method developed, it was found that 10 minute intervals
could be adopted in the da&-time without loss of accuracy,
and this was done from May onwards.
this
To test the validity of,assumption, one day-—-time

observation on nerd hrehaviour at 5 minute intervals was

carried out, and the times spent in various activities



were comnared when calculated on fhe basis 6f 5, 10, and 15
minute intervals respectively. (Tablel)
Table I:

Commnarison of Herd Behaviour on the basis of

\n

iy 10y and 45

minute intervals between counts.

35 Friesians Mar. 31

5 MINUTE 10 MINUTE | AS 2 OF§45 MINUTE | A3 ¢ OF
INTRRVALS INTERVALS | CoL. (4}INTERVALS | cot.. (1)
(1) (2) £5) ~
GRAZING 5508 hiss 5%49.8 hrsks 102.0% [5.23 hrs. 103 0%
NOT GRAZING 3.46 hrs. 3.42 hrs. 98.8% §3.57 hrs. | 103.1%
| |

From Table I it is seen that the accuracy lost by adopting
15 minute intervals is up to 3%, compared with 5minute intervals.

Actually, a series of counts msde at, say, 10 minute
intervals Zives no infommaition on he i*d bHehaviour during the

int=2rvening neriod of time. In analysing the d=ta, thereflfore,

- . AxD - .
use was made of a moving average S during two successive

int 1 PN 1le: — ACTUAT, MOVING

intervels for example: SO UNTS [
n\

A Number grazing at C800 hrs. 14 352 = 12

B " 1 1] 08 10 n 1 7

c L " " 0820 " 26 — 21.5

Thus, an average of 14 animals were grazing for 10 minutes from
0800 hrs. to 0810 hrs. This figure was also used in compiling
the per-centage of cows grazing (see Results.)

Management: It was somewhat unfortunate that, wu.til the *twvo

rriesian and Jersey herds were combined for winter production,
breed comparisons had of necessity to be made on different days
and in different paddocks. It should be noted that Friesians
generally had access to longer and more luscious pasture during
the dry summer and esutumn months. The winter policy of feeding
offf autumn saved grass in breaks with an electric fence made

it difficult to estimate the amount of food available, since on
most occasions the animals were fed chou moellier in situ for
about forty minutes after ﬁorning milking, and also received

hay while on the day—-paddocks of autumn saved grass. On



night paddocks they received hay or ensilage and either chou
moellier, turnips or mangolds. No autumn saved grass was fed
on the night paddocks. Further remarks concerninmg management

will be considered in the results.

ng and Night Observations: The discontinuity of day and night
observations, due to physical limitations, had two effects:-

(A) Herd behaviour on the day-paddock could not readily be

compared with behaviour on the night paddock of the same day.

(B) No total milk weights were availablg in respect of the

day or night period studied, since evening and morning milk was

mixed toge ther for weighing at the factory. I"rom June onwairds,

when assistance was obtained, a continuous 24 hour period was covered

at each observation.

Feed Available: When this study was commenced in January most

Paddocks had many rank patches of growth as a result of previous
Stock excretions, and it was noticed that cows preferred to

gbaze the remaining uncantaminated areas which were comparatively
Sbort. The estimation of this "grazeable pasture" (see
"Collection of Data" above) was thereforé a legitimate measure of
the amount of feed available for grazing.

wWith the approach of dry weather in late summer, however,
Pastures rapidly declined in productivity, and it became almost
impossible to decide, by any means, what constituted grezeable
pPasture. This difficulty was also apparent when stock were
depastured on hay aftermmath, on autumn saved grass, and on
Spring grass.

The procedure in estimating the feed available was to clip
the grass as soon as possible after the commencement of grazing,
and leave the paddock for up to 30 minutes while the samples
wWere weighed and put in a drying-oven. From previous work it
had been established that all animals in the herd could be relied on
Jo graze continuously only for the first hour after entering the
Paddock. Therefore, because of the work involved in selecting
and ctipping sample areas, and the time 1limit imposed, the number

Oof samples was limited in practice to six.
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The calculation of "grazeable Dry Matter per acre" from
>nly six random samples of 9sq. ft. (- 54 sq. ft. = 3%3 acre)
would be apen to very serious objection in any critical studies
of pasture yield, (18) but in view of the arbitary nature of the
grazeable pasture concept and the presence of other hncontrollabile
complicating factors, such a measure is, in any case, no more
than a guide to the duantity of pasture available. There
seemed no way of overcoming the fact that the moisture content
of the grass could be seriously affected by rain, dew, or frost,
while an attempt made to weigh samples in the paddock proved
unsatisffactory because sulficiently sensitive scales were not
available.

d

The main criticism in interpreting the guestion of fee
available is in the fact that am:practically every observection
way, the animals 1ecelived some form of sunpiementary feed in the

paddock, so that even an sccurate measure of the amount of
pasture wresent would not necesssrily represent the guantity of

feed avsilaoble. It was not Dowmaille; wider the conditions of

this study, to measure the amount of sunplementary feed excent in

the case of baled hay. Appendix II shows the average weight of
a bale of hay to be 501bs. In view of all these objections, it

is concluded that estimations o¢f the amount of food available
for consumption should be interpreted with caution.

Night Observations: These were carried out on herd behaviour at

15 minute intervals and on some occasions at 30 minute intervals.
Some nmight observations on individual cows were completed, but
proved of considerable difficulty in the large paddocks with the
ffacilities availasble.

Conclusion: Under the circumstance of this study, the presence

of éo many uncontrollable factors is unfortunate, and must detract
from the significancesof the results. In marticulair, the
coenfusing effects of feeding suppicineznts to cows on pasture
constitutes a serious weakKness in any attempt to measure

objectively the behaviour of grazing animals, and while any

conclusions can be applied to the conditions under which this



study was conducted, they cen not, for the most part, be
ceneralised to include other different systems of husbandry.
Although some data were collected on the time spent eating

hay or ensiluage, (as distinct from srass) the size of the paddocks

and the number of cows in the herd generally made 11 necessary
or the observer to regard all feeding activities — whether esting
hay, ensilsge, turnips, mangclids, chou moellier or grass — as

G epaoming! .



TABLE TII:

Illustrating the procedure followed in analyvsing

the crude Data.

Per-centage of herd engaged in grazing at 10 minute

intervalse.

23 Friesian cows

in Paddock 21

(Winter Grass) July 25.

’ OVING |COL. (3) MOVING | COL. (3)
NO. A+B AVGELAS o NO. A+B AVGE[LAS 3
: 1 GRAZING 2 OoF 23 GRAZING ——2——— OF 23
TIME (2 &) () TTIME £ 2) (3) L)
0640 23 - -— 1240 5 27 30
0650 23 25 100 1250 5 5 22
0700 23 23 100 1300 8 6.5 28
0710 23 23 100 1310 9 8.5 37
0720 23 23 100 1320 6 7.5 35
0730 23 23 100 1330 7 6.5 28
o740 23 23 100 1340 8 s B 33
0750 22 22.5 98 1350 11 9.5 LA
0800 19 20.5 89 1,400 10 10.5 L6
0810 9 14 61 1410 9 9.5 L1
0820 6 7+5 33 1420 16 12.5 54
0830 3 L.5 20 1430 12 14 61
o840 3 3 13 1440 12 ~ dF2 52
0850 i 3.5 15 1450 10 11 L8
0902 5 3.5 15 1500 12 11 L8
0910 (S 4.5 20 1510 9 10.5 u6
0920 212 14 51 1520 11 10 L)y
0930 23 22.5 98 1530 10 10.5 u6
0940 22 22.5 98
D950 23 22.5 98 [
1000 242 22.5 98 i —
1010 20 21 91 ST TR T
1 OBO 1 LL- 1 6 . 5 72 LOLAL MINUTHS = 614.9 X 10
10L0 18 16 70 | o= 5L90 minutes
1100 12 12 57 AVGE PrER COW = 6%20
]};8 Z gg g; - = 282 minutes
1130 5 o 15 = 4.70 hours
11240 8 5.5 24
1150 7 75 33
1200 8 7«5 33
1210 8 8 35
1220 8 8 35
1230 9 8.5 £ 7/
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RESULTS

METHOD OF PRESENTATION : The laerge volume of data collected

in the field was in a florm which made it difficult to
summarise without obscuring the cyclic nature of grazing
activities (Appendix IIT)

It was therefore decided to present the results in
graphical form by expressing, as a per—-centage of all cows
in the herd on that day, the numbe1r grazing, standing =» and
lying down at intervals throughout the period being studied.

This enables relative kehaviour to Tte viewed on a
comparable basis.

For further economy of space, each graph has been photo-
graphed and reduced in size.

The procedure followed in @nalysing the crude data has
been discussed above (see "Discussion of Method") and is
illustrated, in the case of grszing, in Table ITI.

It will be observed from this Tahkle that the moving
average (column (3)) rather than the crude data (column (2))
has been used to celculate the per—-centage ol the herd grazing
at any time. This tends to smooth fluctuestions in the crude
data, and results in a clearer visual picture when these per-
centages are pnlotted against time in the granhs presented.

An identical procedure has been followed for calculating the
rer—-centages and the average time per cow spent standing and
lying down.

On each graph, the area representing the per—-centage of
cows standing has been shaded, and is the remainder after
plotting the per-centage of cows grazing and lying down.

On day and night paddocks, midday and midnight respectively
Is denoted by a broken vertical line, while the breed is
indicated by the letters (F) Friesians and (J) Jerseys.

®* 'Standing' includes all other activities spart from
grazing or lying down and would embrace walking, drinking,

idling, scratching, fighting, licking other animals observing
distractions, as well as actually standing.
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SEGTION I HERD_BEHAVIGQUR
Graphs of 62 separate observations on herd behaviour carried
out on 50 different days and nights from Jan. 7, 1947 to
Dec 1, 1947, are presented in chronological order.

In the legends referring to each graph, under 'Behaviour',
is set out the average number of hours per cow devoted to
Grazing, Standing and Lying Down, while in brackets sfter
each activity are given the per-centarse it represents of the
total time in the paddock, e.g. on Jan 7 the friesians in
paddock 18 spent 59.8% of their time (2.00 hrs) in grazing.

(see Grsph No 1). Other information given briefly in the

legends includes: —

Date
Paddock number and area (where available)

Number and Breed of cows in the herd.
NMotes on PFeed supplies.

Notes on "Weather conditions.
With reference to "Temperature' it should be remembered

that the maximum occurs Tetween 1330 - 4430 hrs snd the minimum

between O030C - OLOO hrs, subiject to westher conditions, the

increments being in cpproximsately a straigsht line between these

extremes. It should also be realised that while the duration
of actual darkness is governed primarily by the times of
"sunset' and 'sunrise', season and weather conditions also play
a parte.

The following abbreviations have been used: -

Pad - Faddock.

Max. temp. - Maximum temperature.

Min. temp. - Minimum temperature.

Sr. - grazing.

IR = Standing.

Lying - Lying Down.

Total time - Number of hours in paddoci.
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GRAPIT ..
NUMBIERS LEGZNDS.

(1) Jan 7 ; Pad. 18 (7.65 acres); U2 Friesians.

Feed: Pasture 3 - 4'" high. Hay aftermath of rye-
grass and clover. Classed as excellent.
Weather: ¥ine and sunny, mild, with light northerly

wind Max. temp. 62.9F
Be haviour: Gr. 5.33 hrs (59.84); St .87hrs (9.745);

Lying 2.75 hrs (30.5.5); Total time 9.920 hrs.

(2) Jan 8; Pad 24 (5.65 acres); L2 Friesians.

Feed: Pasture 2 - 3" high. Hay aftermath of rye-
gress and clover. Classed as goode.
Weather: Overcast with a keen W - W wind, such that cows

preferred to remain in the shelter of a boxthorn hedge.

Max. temp. 63.7F
Behaviour: Gr. 6.33 hrs (71.756); St. .36 hrs (L. 16);

Lying 2.14L hrs (24.2%5); Total time 8.83 hrs.

Animals distracted by other stock at 0900 hrs.

(3) Jan 15; Pad 28 (5.57 acres); L1 Friesians.

Feed: Pasture 2 - 3" high. Hay aftermath of ryegrass,
cocksfoot and clover. Classed as good.

weather: Cvercast, with rain showers at 0850 hrs and at
1030 hrs. Max. temp. 58.5%

Behaviour: Gr. 5.55 hrs (61.14); 8t. .68 hrs (7.5%);

lying 2.85 hrs (31.44); Total time 9.08 hrs.

Animals distracted by several bulls in adjacent paddocke.

(4) Jan 16 — 17; Pad L4 (6.24 acres); L1 Friesians.
Feed: Pasture 2 - 5" high, with much clover. Many rank

patches, but classed as good cow pasture.

Neather: Cloudy and mild, with light N - W wind dying away.
Moderate dew. Min temp. 42.0F (s»xir) 37.2F (Grass) Sunset 1955n1
Be haviour: Gr. 2.76 hrs (23.2.3); St. -89 hrs (7.54);

Lying 8.26 hrs (69-3%); Total time 11.91 hrs.
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'5) Jan 30; Pad. L (6.24 acres); 41 Friesians.

6)

Feed: Paesture 2 - 3" high.of ryegrass and much clover.
Some rank patches, but classed as good. Several animals

"bloated" by 0930 hrs.

Weather: Cloudy and mild, later beccming very hot and sunny.
Light westerly breeze. Most animals stood in the shade of
scme trees when not grazing. Max. temp. 76.0F.

FPehaviour: Gr. 3%.98 hrs (L2.7%); St. 3.16 hrs (33.9%) :

lying 2.19 hrs (23.4%); Total time 9. 33hrs.

Jan 31 - Feb 1; Pad 11 (7.10 acres); U441 Friesians.
Feed: Pasture 2 — 6" high, mainly of ryegrass and white clover
with scme cocksfoct and red clover. Many rank patches, but

classed as good.

Weather: Clear sky and mild after a hot day. Heavy dew.

Min. temp. 49.2F (Air) L2.2F (Grass) Sunset at 1945 hrs.

BRehaviour: cr. 3.64 (30.5%); St. 1.20 (10.1%); Lying 7.08

(59.L%) ; Total time 11.92 Hrs.

(7)Feb 6 - 7; Pad 5 (5.00 actres); 41 Friesians.

Feed: Pasture 2 - 4" high. Hay aftermath of ryegrééé-and
cocksfoot with much clover. Classed as goode. All cows

turned into chou moellier for 40O minutes.

Weather: Cloudy and mild. Light westerly wind. Full moon,
but partly obscured by clouds. Min. temp. £59.8F (Air)

53.0F (Grass). Sunset at 1935 hrs.
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Feb 7; Pad 18 (7.65 acres); 6l; Jerseys.

Peed: Pasture 1+ - 3V high. Aftermath, of ryegrass, cocks-—
fcot and considerable cbver. Classed as good.
Vieather: Sunny and wearm with l1ight N - E wind. Becoming

hot a2t 414130 nrs, when many animals sought the shede of some trees.
Max. temp. 73.2F.

Behaviour: Gr. 4.73 hrs (51.132): St. 2.76 hrs (229.8%):;

Lying 1.76 hrs (1€.0%); Totsl time 2.25 hrs.

Feb 8 — 935 Pad 11 (7-10 acres) ; 6, Jerseys.
Feed: Pasture 1% — 4" high. Many rank patches of ryvegrass
and clover. Classed as ave:zage. Approx. & cwt. cof soft

turnips fed in the mpaddock.

Weather: Overcast and mild aftex & hot day. Full moon
partly obscured by clouds. Min. temp. 61.1F (Air) 57.0F (Grass)
Sunset 2t 1932 hrs. Sunrise at 0536 hrs.

Behaviour: Gr. L4.38 hrs (34.6%); St. 1.51 hrs (14,9%);

Lying 6.77 hrs (53.5%); Total time 412.66 hrs.

Feb 8 - G; ©Pad 12; 41 Friesians.

Feesd: Pasture 2 - 4" high. Aftermath of ryegrass, cocksfoot
and clover. Classed as average. A11 cows @&llowed on chou

moellier for 4O minutes.

Weather: Same as (9) above.

Behaviour: Gr. 3,91 hrs (32.8%); St. .59 hrs (5.0%);
Lying 7.42 hrs (62.2%); Total time 11.92 hrs. '

)Feb 213 TFad 30 D.R.I. (1.9 acres); 39 Jerseys.

Fe&d: Pasture 2 - 7" high of ryegrass and much clover.
Classed as good. 655 1bs D.M./acre 'grazeable pasture".

Approx. 8cwt chou moellier fed at 1045 hrs.

Weather: Bright sunshine, moderate W - W wind and mild
temperaturé. Max. temn. 69.5F.

Behaviour: Gr. 5.30 hrs (61.1V/%); St. 1.56 hrs (18.0%)

Lying 1-81 hrs (20.9%); Total time 8.67 hrs.
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Feb 25; Pad 10 D.R.I. (1.24 acres);_ 39 Jerseys.

Feed: Pasture 2 - 5" high of ryegrass, cocksfoot and clover.
Uneven, but classed as good. 6051bs D.M./acre of grazeable
pasture. Approx. 8 cwt. chou moellier and a few turnips fed

at 1030 hrs.
Weather: Overcast, light N - W wind, slight rain from 1730 hrs
0820 hrs. Max. temp. 68.0F

Behaviour: Gr. 5.10 hrs .(57.5%); St. 1.91hrs (21.5%) ;

Lying 1.86 hrs (21.0%); Total time 8.87 hrs.

Feb 26 - 27; Pad 14 D.R.I. (1.40acres); 32 Jerseys.

Feed: Pasture 2 - 5" high, of ryegrass, cocksfoot and clover,
with some Yorkshire fog and seed—heads. Classed as average.
4901bs D.M./acre grazeable pasture. Approx. 6cwt. chou moelliea

fed in paddocik.

Weather: Clear sky, light easterly wind, light dew, slight
frost. Min. temp. 328.5F (Air) 30.0F (Grass) Sunset 1911 hrs,
Sunrise 0558 hrs.

Behaviour: Gr. 3.92 hrs (32.4%); St. 1.38 hrs (11.4%)

Lying 6.80 hrs (56.2%); Total time 12.10 hrs.

Mar 4; ©Pad 30 D.R.I. (1.9 acres); 39 Jerseys.

Feed: Pasture 3 - 4" high with ryegrass and much clover.
Classed as good. 8401bs D.M./acre of grazeable pasture.
Approx. 8cwt. chou moellier fed at 1100 hrs.

Weatheit: Fine and sunny, light westerly breeze. Max. temp.77:(

Behdviour: Gr. 4.79 hrs (52.3%); St. 2.28 hrs (24.9%) ;
Lying 2.08 hrs (22.7%); Total time 9.15 hrs.

Mar 7; Pad 49 (5.74 acres); 58 Jerseys.

Feed: Pasture 2 - 4" high,/of—ryggrass and cocksfoot, and

very dry. Classed as average. - 870l1lbs. D.M./acre grazeable
pasture. All cows had 35 minutes on chou moellier.

Weather: Sunny, calm,'becoming very hot by 1230 ﬁrs. Max. temp.
76.0F

Behaviour: Gr. 5.66 hrs (61.3%); St. 1.62 hrs (17.5%)

Lying 1.96 hrs (21.2%); Total time 9.24 hrs.
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Mar 10 — 141; Pad 3 (5.00 sacres); 35 Friesians.
Feed: Pasture 2 - 6" high of ryegrass and clover, somewhat un-
even. Classed as good. 890Lbs D.M./acre grazeable pasture.

All cows haed LO minutes on chou moellier after milking

Weather: "Cloudy and mild with light westerly breeze.
Min. temp. 59.5F (Air) 54.2F (Grass) Sunset 1852 hrs.

Sunrise 1812 hrs.

Behaviour: Gr. 4.00 hrs (33.3%); St. .69 hrs (5.8%

Lying 7-31 hrs (60.9%) ; Total time 12.00 hrs.

Mar 18 - 19; Pad 12; 64 Jerseys.

Feed; Pasture 1— 223" high of ryegrass and clover. Very dry,
classed as average. Approx. 14 cwt. ensilage fed in the
paddoclk.

Weather: Clesr, calm, moderate temperature, heavy dew.

Min. temp. 51.1F (Air) LO.8F {Grass) Sunset 1838 hrs.
Behaviour: Gr. 2,64 hrs (21.3%); St. 1.47 hrs (11.8%) ;

Lying 8. %1 hrs (66.9%) ; Total time 12.42 hrs.

Mar 20; Fadéd 23; 63 Jerseys.

Feed: Pasture 12 - 32" high, of cocksfoot, ryegrass and clover
Fairly dry, classed as average. 6601bs. D.M./acre grazeéable
pasture. Approx. 15cwt. ensilage fed at 1010 hrs.

Weather: Sunny, becoming hot by 1130 hrs. Moderate N — W win

Max. temp. 72.8F.
Behaviour: Gr. 4.96 hrs (53.3%); St. 3.84 hrs (41.2%);

Rying .51 hrs (5.5%); Total time 9. 31 hrs.
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Mar 29 - 30; Pad 3 (5.00 acres); 35 Friesians.

Feed: Pasture 1% - 6" high of ryegrass and clover. Uneven,
fairly dry, classed as everage. 5601bs.D.M./acre grazeable
pasture. Approx. 15cvwt. ensilage fed in paddocke.

Weather: Cloudy and mild with light dew. Min. temp. 47.8F
(Air) 37.6F (Grass). Sunset 1820 hrs. ; N
Behaviour: Gr. 3.29 hrs (26.7%); St. .76hrs ( 6.2%);

Lying 8.29 hrs (67-.1%) ; Total time 12.34 hrs.

Mar 31 ; Pada 4 (6.24 acres); 35 Friesians.

Feed ; Pasture 27+ - 33" high, of ryegrass with considerable
amount of clover. Patchy, classed as good. 5001lbs. D.M.//acre
grazeable pasture. Approx. 9cwt. ensilage fed at 1000 hrs.
Weather: Sunny, becoming hot at 1200 hrs. ILight N — W breeze

Max. temp. 71.8F
Behaviour: Gr. 5.23 hrs (56.1%) ; St. 3.57 hrs (38.3%);

Lying .53 hrs (5.6%); Total time 9.33 hrs.

Apr. 14 - 15; Pad 27 D.RR.I. (1.88 acres); 29 Jerseys.
Feed: Pasture 2 - 3" high of ryegrass, cccksfoot and’clover.
Fairly dry, classed as average. 4701bs. D.M./acre of graze-

able pasture.
Weather: Overcast, with rain at 1745 and very strong wind of
gale force, which spent itself by 2330 hrs. Liltle shelter

available for the animals which stood about in a group.

Min. temp. 47.8F (Air) 45.4F (Grass) Sunset at 1754 hrs.
BRehaviour: Gr. 3.88 hrs (30.8%); St. 5.70hrs (45.3%);

Lying 3.00 hrs (23.8%); Total time 12.58 hrs.

Apr 18; pad 30 D.R.I. (1.9 acres); 29 Jerseys.

Feed: Pasture 1% - 2" high of ryegrass and clover. Uneven,
classed as poore. 2301lbs. D.l./acre of grazeable pasture.

1751lbs. good hay fed at 0905 hrs.

Weather: Sunny, moderate N - W breeze. Max. temp. 67.1F
Behaviour: Gr. 5.72 hrs (64.8%); St. 2.36 hrs (26.7%) ;

Lying .75 hrs (8.5%); Total time 8.83hrs.
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COMBINED HERD:

April 28 - 29; Pad 10 (5.00 acres); 24 Friesians.

Feed; Pasture 2 - 3" high, of ryegrass, cocksfoot, and white
clovere. Uneven, classed as fair cow pasture. 2501bs. of
good hay in the paddock. 4101lbs. D.M./acre grazeable pasture.
Weather: Clear sky, no wind, 1light dew, moon half full.
Sunset at 1733 hrs. Min. temp. 49.7F (Air) L4L4.2F (Grass)
Behaviour: Gr. 1.77 hrs (14.3%) ; St. 1.41 hrs (11-4%);

Lying 9.16 hrs (74.2%); Total time 12.34 hrs.

April 28 - 29; Fad 10 (5.00 acres):; 4O Jerseys.
Conditions similar to (23) above. _
Behaviour: Gr. 2.94 hrs (23.8%); St. 1.21 hrs (9.8%);

Lying 8.19 hrs (66.4%); Total time 412.34 hrs.

May 2; Pad 17 (7.84 acres) ; 23 Friesians.

Feed:; Pasture 3 - 4" high, of ryegrass and white cloverf
Very even; classed as good cow pasture. 440lbs. D.N./acre
grazeable pasture. 1501bs. hay fed at 0950 hrs.

Weather: Fine, slightly overcaest, mild, with light easterly
wind. Max. temp. 62.8F.

Behaviour: Gr. 5.10 hrs (60.0%) ; St. 2.11 hrs (24.8%);

Lying 1.29 hrs (15.2%); Total time 8.50 hrs.

May 2; Pad 17 (7-84 acres); 38 Jerseys.
Conditions similar to (25) above.

Behaviour: Gr. 5.03 hrs (5%.2%); St. 1.95 hrs (23.0%) ;

Lying 1.51 hrs (17-.8%); Total time 8.42 hrs.
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7)

3)

2)

COMBINED HERD:

May @2 = 15 Pad L4 (6.24 acfes); 23 IFriesians.

FPeed: Pas ture 1% - 3" high, of ryegrass and white clover;
Patchy, classed as average. 3751bs. D.M./acre grazeable
pasture. 2501bs. average quality hay in the paddock.

Weather: = 'Clear sky, calm, moderate dew, moon in last qguarter

Sunset at 1716 hrs. Min. temp. 44.0F (Air) 34.1F (Grass).
Behaviour: Gr. 151 hrs (12.5%); St. 1.46 hrs (12.1%) ;

Lying 9.13 hrs (75.5%); Total time 12.09 hrs.

May 12 — 13; ©Pad 4 (6.24 acres); L1 Jerseys.
Conditions similar to (27) above.

Behaviour: Gr. 2.23 hrs (18.4%%); St. .97 hrs (8.0%);

Lying 8.88 hrs (73«L%); Total time 12.09 hrs.

May 17; Fad 4 (6.24 acres); 22 Friesians.

Feed: Pasture 1% - 2" high. of ryegrass and white clover.
Patchy, classed as poor cow pasture. 2201bs. D.M./acre of
grazeable pasture. Approx. 10 cwt. of chou moellier carted
out and fed at 1030 hrs. 1501hs. average quality hay fed at

114C hrs.
VWeather: Overcast, cold easterly wind of moderate force.
Max. temp. 56.3F.

Rehaviour: Gr. 4.97 brs (63.4%%); St. 1.45 hrs (18.5%);

Lying 1.42 hrs (18.133); Total time 7.84 hrs.

May 17; ©Pad 4 (6.24 acres); 23 Jerseys.

Conditions similar to (22) above.

Behaviour: Gr. 5.62 hrs (71.7%); St. 1.56 hrs (19.9%);
Lying .66 hrs (8.4%); Total time 7.84 hrs.

Jerseys in particulsr preferred to stand or lie down neear

plentation, and sheltered from the wind.
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COMBINED HERD:

May 31; Pad 19 (5.74 acres); 17 Friesians.

Feed: Pasture 1% - 3" high, of ryegrass, cocksfoot and white
clover. Classed as average cow pasture. 4301bs. D.li./acre
of grazeable pasture.

All cows had 60 minutes on chou moellier

before entering the paddock. 1001bs. good hay fed in paddock
at 0840 hrs.

Weath:er: Overcast and dull after a heavy dew and slight frost.

A little rain at 0905 hrs, then weather improved until bright

sunshine at 1410. Temperature mild. Max. temp. 52.5F.

Behaviour: Gr. 4.21 hrs (56.0%); St. 1.49 hrs (19.9%) ;

Lying 1.80 hrs (24.0%); Total time 7.50 hrs.

May 313 »Pad 19 (5.74 acres); 6 Jerseyss

Conditions same as (31) above.

Behavicur: Gr. 4.323 hrs (57.7%); St. 1.88 hrs (25.1%);
Lying 1.29 hrs (17.2%); Total time 7.50 hrs.

May 31 - June 13; Pad 11 (7-10 acres); 17 Friesians.

Feed: Pasture 1z - 23" high, of perennial ryegrass and quite
a lot of white clover. Patchy in places, classed as average.
4001bs. D.M./acre of grazeable pasture. Approx. 3 cwt. chou
moellier and 1501bs. hay in the paddock.

Weather: Clesr sky, calm, full moon, frost. Min. temp. 30.C
(Air) 22.0F (Grass). Sunset 1701 hrs.

Behaviour: Gr. 2.86 hrs (21.6%); St. 2,00 hrs (15.1%) ;

Lying.8.39 hrs:(63.3%); Total time 13.25 hrs.

May 31 - June 1: Pad 11 (7.10 acres); 6 Jerseys.
Conditions same as (33) above. . T
Rehsviour: Gr. 3.19 hrs (24-1%); St. 3.38 hrs (25.5%);

Lying 6.68 hrs (50.8%); Total time 13.25 hrs.
Both breeds, when not grazing, remained under some trees to

keep out of a heavy frost.
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COMBINED HERD:

June 27; Pad 3 (5.00 acres); 19 Friesians.

Feed: Autumn saved pasture. 8 — 10" high, of ryegrass and
cocksfoot, with some clover. Classed as excelkent pasture.

3001bs. of good hey fed at 100C hrs.

Wesather: Overcast, moderate to cool temperature, with 1light
rain at 1210 hrs, becoming very heavy and continuous by 1230 hr
Max. temp. 50.5F.

Behaviour: Gr. L.10 hre (50.0%) ; St. 3.08 hrs (37.7%);

Lyving 1.01 hrs (12.3%); Total time 8.18 hrs.

June 27; Pad 3 (5.00 acres); 12 Jerseys.
Conditions same as (35) above.

Behaviour: Gr. 3.75 hrs (45.8%); S®. BwmbSl (L3.B%)5

Lying .88 hrs (10.8%) ; Total time 8.18 hrs.

A1l animals disturbed by student demonstration at 0815 hrs.

June 27 - 28; Fad 24 19 Friesians.
Feed: Pasture 2 - 5" high, of 1yegrass, cocksfloot and white
clover. Patchy, classed as average. Approx. 12 cwt. chou

moellier and 300 1lbs. average guality hay fed in paddock.

Weather: Overcast, moderate to cool temperature. Very heavy
rain at 1500 hrs, continuing until 22CO hrs. Min. temp. 40.,O0FR
(Air) U4JO.OF (Grass) Sunset st 170C hrs.

Behaviour: Gr. 2.89 hrs (22.0%); St. 4.38 hrs (33.57);

Lying 5.82 hrs (LU4.573); Total time 13.09 hrs.

June 27-28; Pad 24 14 Jerseys.
Conditions same as above.

Behaviour: Gr. 3.28 hrs (25.1%); St. L.77 hrs (36.47);

Lying £.04 hrs (38.5%); Total time 13.09 hrs.

Notice (Graphs 37 and 38) tne effect of heavy rain on herd

behaviour.
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COMBINED HERD:

July 1 ; Pad 23; 19 PFriesians.

Feed: Autumn saved pasture 8 - 9" high, of ryegrass, cocksfoc
and clover. Classed as excellent. 10201bs. D.M./acre of
hertage on the fresh pasture. 3001bs. good hay fed at 0950 h:
Neather: FPine and sunny, with light N - W wind and cool
temperature. Max. temp. 48.5F |

Behsviour: Gr. 5.322 hrs (65.7%);: St. 1.26 hrs (15.6%);
Lying 1.52 hrs (%8.8%); Total time 8.10 hrs. Of 5.32 hrs

grazing, .68 hrs (or 13% of grazing time) were spent eating hay

(as shown by the dotted line in graphs 39 and LO)

July 1; Pad 23%; 13 Jerseys.
Conditions same as (39) above.

Behaviour: Gr. 4.83 hrs (59.6%); St. 1.67 hrs (20.6%)
Lying 1.59 hrs (19.7%); Total time 8.10 hrs. of 4.83 hrs

grazing, .&3 hrs (or 17% of grazing time) were spent eating hay.

July 1 - 2; Pad 24; 19 Friesians.
Heed Pasture 2 - 4" high, of ryegrass, cocksfoot and white
clover. Somewhat uneven, classed as average. Approx. 10cwt.

chou moellier and 3001bs. hay fed in the paddock.

Weather: Clear sky, light easterly wind, full moon, and heavy
frost. Min. temp. 31.0F (Air) 22.0F (Gress) Sunset at 1701
Behaviour: Gr. 2.51 hrs (19.2%); St. 1.36 hrs (10.L%) ;

Lying 9.21 hrs (70-4%)3 Total time 13.09 hrs.

July 1 - 2: Pad 24; 13 Jerseys.
Conditions same as (41) above.

Behaviour: Gr. 2.61 hrs (20.0%%); St. 1.81 hrs (13.8%);

Lying 8.66 hrs (66.2%); Total time 13.09 hrs.

All cows endeavoured to shelter from the heavy frost when

resting. (c.f. graphs 33 and 34).
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COMBINED HERD:

July 25; Pad 21 (5.65 acres); 23 Friesians.

Feed: Autumn saved pasture 9 - 10" high, of ryegrass, coacks-
foot and white clover. Classed as excellent cow pasture.
8101bs. D.M./acre of herbage on the fresh pasture. 2001bs. of

good hay fed at 0910 hrs.

Weather: Fine and sunny, light N-W wind, Max. temp. 52.5F.
Behaviours: Gr. 4.70 hrs (53.7%); St. 1.42 nrs (416.2%);
Lying 2.63 hrs (30.1%); Total time 8.75 hrs. Of 4.70 hrs

grazing, .70 hrs (15% of the grazing time) were spent eating

hay as shown by the dotted line on graphs 43 and 44.

July 25; Pad 21 (5.65 acres) ; 16 Jerseys.

Conditions same as (43) above.

Behaviour: Gr. 4.58 hrs (52.3%); St. 2.21 hrs (25.3%) ;
Lying 1.96 hrs (22.4%); Total time 8.75 hrs. .46 hrs, (10%

of the grazing time) were spent eating hay.

July 25 - 26 rad 25 (3.57 acres) ; 24 Friesians.

Feed: Pasture 1 - 1z" high, of ryegrass and clover. Classed
as poor cow pasture. Approx. 13 cwt. mangolds and ;00Olbs. of
average quality hay fed in the paddock. A1l cows on chou

moellier for 30 minutes after milking.

Weather: Clear sky, light breeze dying away, froste. Min.
temp. 345F (Air) 25.0F (Grass). Sunset at 1718 hrs.
Behaviour: Gr. 3.38 hrs (28.0%); St. 2.84 hrs (23.5%);
Lying 5.86 hrs (48.5%); Total time 12.08 hrs.

July 25 - 26; Pad 25 (3.57 acres) ; 17 Jerseys.

\

Conditions same as (45) above.

Behaviour: Gr. 3.04 hrs (25.2%); St. 2.81 hrs (23.3%)

we

Lying 6.23 hrs (51.6%); Total time 12.08 hrs.

All animals sheltered under some trees from the frost when not

grazinge.
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1)

2)

7)

8)

Aug. 14; Pad 11 (7.10 acres); U9 Jerseys.

Feed: Pasture 12 - 3" high, of ryegrass, cocksfoot and clover.
Uneven, classed as average. Approx. 15 cwt. ensilage and

1501bs. of hay fed at 1015 hrs.

Weather: Overcast, becoming fine by 1130 hrs. Max. temp.
S¥i I8 .
Behaviour: Gr. 5:64 hrs (67.7%); St. 1.03 hrs (12.4%);

Lying 1.66 hrs (19.9%) ; Total time 8.33 hrs.

Aug 19 - 15; ©Pad 27 (3.36 acres); 52 Jerseys.
Feed : FPasture 12 - 24" high. of ryegrass and clover. Classed
as poor. Approx. 18 cwt. ensilage and 3001bs. of hay fed in

the paddock.

Weather: Cloudy, light Northerly wind, mild. Min. temp. 44.6:
(Air) 38.0F (Grass) Sunset at 1737 hrs.
Eehaviour: Gr. 2.90 hrs (22.6%); St. 1.14 hrs (8.9%);

Lying .79 hrs (68.5%); Total time 12.83 hrs.

Aug 24; Pad 11 (7-10 acres); 35 Friesians.

Feed: Pasture 2 - 3" high of ryegrass, cocksfoot and clover.
Classed as everage. 3311bs. D.M./acre of grazeable pasture.
Approx 12 cwt. chou moellier and Z0OOlbs. good hay fed out the
previous day.

Weather: Fine and sunny, light easterly wind. Max. temp.61. 3]

Behaviour: Gr. 6.00 hrs (56.1%) ; St. 1.08 hrs (11.9%) ;

Lying 2.00 hrs (22.0%); Total time 9.08 hrs.

Aug 24 - 25; ©Pad 5 (5.00 acres); 35 Friesians.
Feed: Pasture 2 - 3* high, of ryegrass, cocksfoot and clover.
Classed as average. Approx. 12 cwt. of ensilage, 8cwit. mangold

and 1501bs. of good hay fed in the paddocke.

Weather: Clear, later clouding over with a little rain at 2345
hrs. Min. temp. 44.6F (Air) 34 .8F(Grass) Sunset at 1747 hrs
Rehaviour: Gr. 3.73 hrs (30.3%) ; St. 1-.04 hrs (8.4%);

Lying 7.56 hrs (61.3%); Total time 12.33 hrs.
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Sept 20; Pad 28 (5.57 acres); 70 Jerseys.

Feed: Pasture 2 - 4" high, of ryegrass, cocksfoot and clover. -
Classed as good. Approx. 12 cwt. of ensilage fed at 1010 hrs.
Weather: Cool and overcasi with moderate N — W wind. Max.

temp. 58&. 8F.

Rehaviour: Gr. 5.12 hrs (60.8%); St. 2.08 hrs (24.7%);
Lying 1.22 hrs (14.5%); Total time 8.42 hrs. 1.38 hrs (27%

of grazing time) spent eating ensilage as show by dotted line in

graph 49.

Sent 20 - 251 5 Pad 235 70 Jerseys.

Feed: Pasture 2 - 5" high, of ryvegrass, cocksfoot and clover.
Classed as good-. Apprrox. 12 cwt. of ensilage fed in the
paddocke.

ﬁeather: Overcast, mild, with l1light N - W breeze. Min. temp.
U6.0F (Air) 38.2F (Grass) Sunset at 1814 hrs.

Behaviour: Gr. 3.20 hrs (24.9%) ; Sit. 1.50 hes (11.7%) ;

Lying .14 hrs (63.4%) ; Total time 12.84 hrs.

Sent 20 - 21; Pad 243 41 Friesians.

Feed: Pasture 3 ~ 6'' high, of ryegraess, cocksfoot and clover.
Classed as good. Approx. 8cwt. of ensilage fed in the paddock.
V'eather: Same as (50) above.

Behzviour: Gr. 2.18 hrs (15.9%) ; St. .65 hrs (5.0%);

Lying 10.07 hrs (78.1%); Totzl time 12.90 hrs.

Sept 23; Pad 29 (5.98 acres); 42 Friesians.

Feed: Pasture 4 - 7" high of>ryegrass snd clover. Classed
as good pasture.

Weather: Fine, slightly overcast, and light northerly breeze.
Max. temp. 59.6F.

Behavipur: Gr. 5.48 hrs (60.9%); St. 1.08 hrs (12.0%) ;

Lying 2.44 hrs (27.1%); Total time 9.00 hrs.
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Oct 113 Pad 29 (5.98 acres); 43 Friesians.
Feed: Pasture 4 - 6" high, of ryegrass and clover. Classed

as excellent.

Weather: Overcast with a little rain in morning. Fine and
windy after 1000 hrs. Max. temp. 61.1F.
Rehaviour: Gr. 4.80 hrs (52.9%9); Ste 142 hrs (45-6%);

Lying 2.86 hrs (31.5%); Total time 9.08 hrs.

Oct 11 — 12 Pad 24 43 Priesians.
Feed: Pasture 5 — 7" high, of ryegrass, cocksfocot and clover.

Classed as excellent.

Weatherxr: Overcast, with several light rain showers during the
night. Min. temp. L9.4T (Air) U48.0F (Grsss) Sunset 1836 hrs.
Rehaviour: Gr. 3.21 hrs (25.5%); St. 1.03 hrs (8.2%) ;

Lying 8.34 hrs (66.323%); Total time 12.58 hrs.

Oct 19; Pad 30 (&5.32 acres); 74 Jerseys.

Feed: Tasture 4 - 7" high, of 1vegrass and clover, with scme
cocksfoot. Classed as excellent.
eather: Fine 2nd clowdy, with moderate to strong N - W wind.

Max. temp. 60.6=.

Rehaviour: ar. 5.03 hrs (59.2%); St. 1-47 hrs (17-3%);

.ying 2.00 hrs (23.5%); Total time. .50 hrs.

Animals endeavoured to shelter from the wind when not graziug.

Oct 19 - 20; Pad 2 (5.00 acres); 74 Jerseys.

Feed: New Pasture, 4 - 5" high, mainly ryegrass with some
clover. Classed as excellent.

Wealther: Overcast and mild, with light easterly wind.

Min. temp. 52.0F (Air) 541.0F (Grass). Sunset at 1845.

Behaviour:. Gr. 3.36 hrs (27.1%); St. 1.60 hrs (12.9%);
[ 8
Lying 7.L6 hrs (60.0%); Total time 12.L2 hrs.
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Nov. 22; Pad 4 (6.24 acres); L5 Friesians.

Feed: Pasture 4 — 7" high, of ryegrass and clover-. Patchy,
but classed as excelent.

Weather: Cloudy and mild, with bright sunshine at1 300 hrs.
Max. temp. 66.5T.

Behaviour: Gr. 4.83 hrs (53.1%) ; $t. 1.98 hrs (21.8%);

Lying 2.28 hrs (25.1%); Total time 2.09 hrs.

Nov. 22 — 233 Tad 243 L5 ¥riesians.

Feed : Pasture % - 6" high, of ryegrass, cocksfoot and clover.

Clessed as excellente.
Weather: Clear, but beccming cloudy, temmrerature mild, light

N - W wind. Min. temp. L7.5F (Air) UJ2.0F (Grass) Sunset at
1926 hrs.

Behaviour: Gr. 3.49 hrs (27.8%); St. .80 hrs (6.L%) ;

Lying 7.21 hrs (65.7%).

Nov. 303 Pada 4L4Og 7% Jerseys.

Feed: Pasture 4 - 8" high, of ryegrass, cocksfoot and clover,
with some other species. Classed as excellent.

Weather: Sunny, becoming hot, with moderate Qesterly wind all
day. Max. temp. 76.2F.

Behaviour: Gr. 5.18.bBprs (60.kH%); St. 1.80 hrs (21.0%);

Lying 1.60 hrs (18.6%); Total time 8.58 hrs.

Nov 30 — Dec 1; Pad 2 (5.00 acres); 73 Jerseys.

Feed: Pasture 3 - 4" high, mainly ryegrass with some clover.

Classed as excellente.

Weather: Cloudy, light easterly wind, rain shower at 1900 hrs.

Min. temp. 51.CF (Air) 44.O0F (Grass) Sunset at 1936 hrs.

Behaviour: Gr. %.37 hrs (26.6%); St. 2.15 hrs (17.0%) ;

Lying 7-.15 hrs (56.4%); Total time 12.67 hrs.



TABLE ITI:

Summary of Herd Behaviour.

Friesian Cows - Day Paddocks.

AVERAGE TINE PER COY SPENT "
GRAPH | DATE | PAD. | NO. |NO. OF ATR
NUMBER » OF | HOURS GRAZING STANDING LYING TEND,
1947 | NO. | cows|IN
PADDOCK HRS. % | HRS. % | Hms. % Op
1 [ JAN 7 | 18 | L2 9.00 5.38 1598 |] 87 |' 9.7 ||2.75 || 38 § 62.9
2 "8 29 L2 8.83 63 fllgiaw | .36l || LA 2ok Wl 2owe } 63.7
3 "5 | 28 | U4 9.08 5.55 | 61.1 68 | 7.5 [ 2.85 | 31.4 | 58.5
5 " 30 Lo} W 8.53 3.98 | 42.7 | 3.16 | 33.9 | 2.19 | 23.h | 76.0
20 NAR 31 4 35 9.33 5.253 56.1 | 3.57 | 38.3 .53 5.6 71.8
25 | MAY 2 | 17 | 23 8.50 5.10  §| 60,0 2.n9 Veu.8 | 5.29 4 452 | 62.8
29 "7 L | 22 7.84 4.97 | 63.4 | 1.b5 [18.5 | 1.42 | 16.1 | 56.3
31 iz 1 19 § 17 7.50 4,21 | 56.0 | 1.L9 [19.9 | 1.80 | 24.0 | 52.5
35 | JUNE27 3119 8.18 4,10 | 50.0 | 3.08 |37.7 | 1.01 | 12.7 | 50.5
39 | JULY 1 | 23 | 19 8.10 5.32 | 65.7 | 1.26 | 15.6 | 1.52 | 18.8 | L8.5
L3 noo5 | 29 | 23 8.75 L.76 | 53.7 | 1.42 [16.2 | 2.63 | 30.1 | 52.5
L7 | AUG 24 11 35 9.08 6.00 [ 66.1 |1.08 [11.9 ]| 2.00 | 22.0 | 61.3
55 | SEPT23 | 29 | L2 9.00 5.48 | 60.9 | 1.08 | 2.0 | 2.4 | 27.1 | %9.6
57 | OCT 11 | 29 | 43 9.08 hoger | loe.a || 142 5.6 |2v8s 1§ 5.5 § 61.9
53 | NOV 22 L | 45 9.09 4.83 | 53.1 |1.98 | 21.8 | 2.28 | 25.1 | 66.5
MEANS 8.71 5.07 | 58.2 | 1.67 |1i9.2 | 1.98 | 22.6 | 60.3
“STANDARD DEVIATION . 665 .907 .707




TABLE IV: Surmary of Herd Behaviour. Friesian Cows - Night Paddock

LVERAGE  TIME PR W SPR MIH,
GRAPH DATE bAD, | NO. | NO. OF 0 T R e ' Téﬁp.
NUMBER OF | HOURS GRAZING STANDING LYING OF
4947  No. | cCOWS | IN :
PADDOCK | HRS. % HRS. | % | HRS g |AIR ] GRASS
L JAN 16-17 | L L4 11. 91 2.76 23,2 .80 | 7.5 | 8.26 | 69,3 (L2.0 | 37.2
6 | JAN 31-FEBi[11 L1 11,92 3.6l 70.5 | 1.20- 10,1 | 7.08 |59.4 |L9.2 L2.2
7 FEB 6 - 715 ol 11.92 Lo 37.7 65 | 5.5 | 6.78 |56.8 |59.8 | 53.0
10 | FEB 8 - 9 |12 Iy 11.92 3.9 32,8 .59 | 5.0 | 7.42 |62.2 61.0 | 57.0
16 | MAR10 -11 |3 35 | -12.00 L. 00 33.3 69 5.8 | 7.31 60,9 |59.5 | B2
19 " 29 -30 |3 35 | 12,34 3.29 26.7 .76 | 6.2 | 8.29 [67.1 |L7.8 | 37.6
23 | APR28 -29 |10 2l 12,34 o] il 3 1.41 Wb} 9.16 [ 7he2 | L9.7 Lb.
27 | MAY12 13 |4 23 | 12.09 1451 12.5 | 1.46 2.1 | 9413 | 5.5 LWL, 0 | 341
33 | MAY34-JUNEA{11 17 | 13.25 2,86 01.6 | 2.00 5.1 | 8.39 [63.3 |30.0 f22.0
37 | JUNE27-28 (2 19 | 13.09 2.89 0.0 | 9.38 [73.5 | 5.82 |ub.5 | 40.0 | 40.0
1y JULY 1- 2 |2 19 13.09 2.51 19.2 1.36 (10,4 | 9.21 | 70.4 | 31.0 } 22.0
L5 v 05-26 |25 oy | 12.08 3.38 3.0 | 2.8y P3.5 | 5.86 [Lb8.5 |35 [ 25.0
L8 | AUG 24-25 5 35 | 12.33 3.73 20,3 | 1.04 | 8.4 | 7.56 | 6%.3 L. 6 | 34.8
56 | SEPT 20-21 |24 I 12.90 2.18 16.9 .65 | 5.0 |[10.07 | 78.1 L6.0 | 38.2
58 | OCT 11-12 {24 L3 | 12.58 3,21 5.5 | 1.03 | &.2 | 8.3 | 66.3 L9.l | L.
54 | NOV 22-23 |24 L5 | 12.50 3.49 7.8 80 | 6.1 | 8.21 | 65.7 |L7.5.| L2.0
MEANS '
STANDARD DEVIATION 12.39 | 3.40 | 25.1 | 1.16 | 9k | 8.07 [65.3 46.0 | 39.5
<799 1,018 1,20




TLBLE V: Summary of Herd Behaviour. Jersey Covs - Nay Paddocks.

iy >

AVERAGE TIME PER COW SPENT

GRAPH | DATE | PAD.| NO. {NO. OF MAX.
NUMBER OF | HOURS . . AIR
1947 | NO. | cows | IN s St LA TEMP.
PADDOCK HRS. % | HRS. | % | HRe. | % oF
8 FEB 7 D;? 64 9.25 o |l Bl 2.76 [29.8 | 1.76 [19.0 | 73.2
i "1 sd 39 8.67 5.320 6141 1.56 [18.0 1.81 120.9 69.5
DRI.
12 LIS () 39 8.87 5.10 57.5 1.94 [21.5 1.86 [21.0 68.0
DRL
14 MAR L] 30 | 39 9.15 4.79 | 52.3 | 2.28 |24.9 | 2.08 [22.7 | 71.0
15 "74) 19 |58 9.24 5.66 | 61.3 1.62 117.5 1.96 [21.2 76.0
18 w20 | 23 | 63 9. 31 L.96 | 53.3 | 3.8L [L41.2 51| 5.5 | 72.8
DRI

22 APR.18 | 30 | 29 8.83 .| 5.72 64.8 | 2.36 [26.7 75| 8.5 | 67.1
N 26 NMAY 2| 17 | 38 8.49 5.03 9.2 1.95 123.0 | 1.51 [17.8 | 62.8
30 A 7.84 5.62 | 71.7 | 1.56 [19.9 66 | 8.4 | 56.3
32 " 311 19 6 7.50 4,33 | 57.7 | 1.88 |25.1 | 1.29 |17.2 | 52.5
36 JUNE27 | 3 | 12 8.18 E. 5 | 45.8 3.2& 7.3 .88 [10.8 | 50.5
o {Jumy 1| 23 {13 | 8.10 83 | 8.6 | 1.67 |20.6 | 4159 [19.7 | 8.5
LY "5 | 21 16 8.75 4.58 | 52.3 | 2.21 [25.3 | 1.96 [22.4 | 52.5
51 AUG 14 | 11 L9 8.23 5.64 | 67.7 1 1.03 |12.) 1.66 119.2 | 57.8
L9 SEPT20 | 28 | 70 8.L2 5.2 | 60.8 | 2.08 [24.7 | 1.22 [14.5 | 58.5
61 0CT 19| 30 | 74 8.50 5.03 | 59.2 | 1.47 [17.3 | 2.00 |23.5 | 60.6

59 NOV 30 | LO | 73 8.58 5.18 | 60.4 | 1.80 [21.0 | 1.60 118.6 | 76.2
MEANS 8.59 5.02 | 58.6 | 2.09 [24.2 | 1.48 [17.2 | 63.2

STANDARD DEVIATION NN .723 .506




2 . o ¢

TABLE Al Summery of Herd Behaviour. Jersey Cows - Night Paddocks.
SR oate 4 e | wo. | we. oF AVERAGE TINE PER COW SPENT .
NUMBER OF | HOURS e
oum 50, | cowEd o GRAZING ATANDING LYING TR
PADDOCK | gps, % PRS. | % | ERS. | ¢ ATR | GRASS
9 | FKB €-9 | 11 64 | 12.66 | L4.38 | 34.6 1.50 | 1.9 | 6.77 | 53.5 | 61.0 | 57.0
DRI I
13 il 2=aq || b o )| wemg (L3692 | s 158 M0 J6.80 |56.2 | 8.5 ] 30.0
17 | MAR 18-19 @%L aly | #2:42 ||fi2a64 '1(21.58 17 Lt 1ol | b BasT 16659 (| B | |ui058
21 | APR 14-15] 5 29 | 12.58 | 3.88 | 30.8 5.7C Y593 ||| 7004|2520 1] 478 | |eli5ls
2l " 28-29( 10 Lo | 12.34 [ 2.9y | 23.6 1.21 | 2.8 | 8.19 [ 66. | U49.7 | LL.2
28 | MAY 12-13] 4 L 12009 (] 2.25 || MEL 971 8.0 |8.88 | 73.0h | L4.O | 3L.1
34" | MAY31-JUNY | 11 6| 13.25 | 319 | 2.4 3,38 | 25.5 | 6.68 | 50.L4 | 30.0 | 22.0
38 | JUNE27-281| 24 4 1 15108 (|['3a28 4254 L.77 | 36.4 | 5.04 | 26.5 | L0.0 | LO.O
Lo | JULY 1-2 | ? 12 ¥ 15466 ||} 261 ||'2680 1,81 |43.8 | 8.66 | 66.2 | 31.0 | 22.0
52 | AUG 14-15| 27 50 ) 12.83% ]2.90 | 22.6 1.1 | 8.9 | 6.79 | 68.5 | L4.6 | 38.0
M 50 | SEPT20-21| 23 70 | 12.84 | 3.20 | 24.9 1.50 | 41.7 | 814 | 63.01 | L6.0 | 38.2
' 62 | ocr 19-20] 2 4| 12,42 | 3.36 | 27.1 1.60 |12.9 | 7.6 | 60.0 | 52.0 | 51.0
60 |NOV30-DECY| 2 v | 12n67 (%37 | 26.6 2.15117.0 | 7.15 | 56.4 | 51.0 | 44.0
MEANS 12.60 | 3.21 2F, 5 2.2 1 17.7 | 7.15 | 56.8 | Lu.b | 38.0
STANDARD DRVIATION .569 1.4L2 1.626
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DISCUSSICN.

The most obvious feature on consideration of the graphs
resented is the cyclic nature of animal behaviour, particularly
in regard to grazing, such that there are threse feeding periods
on the day raddock and two on the night paddock. It is noted
that although adverse climatic conditions of excessive heat
(Graphs 5, 8, 15, 18, 20 and 59) or heavy rain (Graphs 21, 35,
36, 37 and 38) increases the standing time at the expense of
lying down, such weather extremes do not affect either the dur-
ation or the cyclic pattern of grazing activities to the same
extent. This supports the findings of Hancock and Wallace (17)
that a much higher persistency of action exists for grazing than
for standing or lying down.

It will also be noticed that on occasions when supplements *
were fed to cows while they were in the paddock, (Graphs 11, 12,
14, 18, 20, 22, 25, 26, 29, 30, 33, 32, 35, 36, 39, LO, L3, L4,
49 and 51) practically all animals not already grazing were in-
duced to begin feeding‘activities once again, and if this induced
feedingiperiod did not happen tc coincide with the usual grazing
cycle, the effect was to upset herd behaviour for the remainder
of the day on that vaddock (Grarhs 25, 26, 39, 40, 43, 44 and 49)
Since the three normal davytime grazing cyvcles are spaced more or
less evenly over the time available, we may conclude that supple-
ments should be fed to coincide with the grazing cycles only at
the following times :-— (A) wWithin 1 hour of cows entering the
paddock. (B) Between 1000 - 1100 hours.

(C) Between 1330 - 1400 hours.

It mast be conceded, however, that feeding suprlements even
at supposedly ccrrect times (Grephs 14,15, 29, 30, 35, and 36)
appears to alter the behavicur compared with that on pasture only.
(Grarhs 1,2,53, 55, 57 and 61) although we must not exclude the
possibility of other causes such as stage of lactation and season
operating as well.

It 1s of interest to note, from the few pccasions on which

time devoted to eating supplements was recorded, (Graprhs 39, 4O,

o
Used in the sense of all feed other than Tasture.
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43,44 and 4Q9) that although nearly all animals begin to eat hay
or ensilage, they persist in this activity only for a short time,
preferring to resume grazing pasture. It may be that the 1little
studied question of palatability and variety of diet are contrib-
stiiim oy 1 aciteol: sk Since grazing cvcles are reported to be so regul
ar, (17) it does not seem probable thet curiosity alone would
account for the keen (if transitorv) interest which cows show in
supplements.

In most of the night paddocks, supplements had already been
fed out on the pgsture and it was not possible to obtain any
further information cn this point.

Turning now to herd behaviour on nignt paddocks, we see that
here again the anifnals displey a regularity in their habits,
having two well-defined grazing periods.

FEeference to the data presented shows that the first grazing
meriod cccurs until scon after sunset, when darkness sets in,
and the second period occurs sabcut or just before midnight.

The effect which mconlight may have on behaviouvur is in
some doubt, and although Levy (13) reported more grazing done
from O0100-0O4C0O hours when there was scme moonlight, our data do
not supprort these conclusicns (Grarhs 7, 9, 10, 23, 24, 27, 28,
3%, 34, 41 and 42). It is considered that the effect of moon-
lisht is much less important than that of weather conditions.

No satisfactory explanation can be o fered to explain the
anomalous behaviour illustrated in Grarhs 4, 23, 27 and 56 un-
less the animals are able, if the have enough time for a com-
‘plete £ill before dark, to do without any further grazing.
Elsewhere (12) under carefully controlled conditions, workers
have scmetimes encountered similar variations in behaviour with-
out any apprarent reasone.

The effect of weather conditions in influencing behaviour is
evident in many of the graphs. It was noticed early in the in-
vestigaticn that sunshine was of indirect importance only in so
far as it was associated with air temperature; similar con-
clusions are reached by Galaas (20) who reports, however, that
keeping cows in the sun at high air temperatures caused an aver-

age rise of .79 F in body tenrperature as comparz=d with body
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temperature when the same cows were in the shade at the same
air temperature.

Consideration of the graphs and the summaries presented
in Tables III, IV, V and VI reveals that air temperatures above
about 70°© F. arpear to interfere with normal behaviour, the
animals preferring to stand in any shade available rather than
lie cdown. Forbes Et. Al. (21) have studied the rate of m stab-
olism of cattle in a respiration calorimeter, ancd f ind that the
increase in heat production for staending as compared with lying
is 15.1 Cals/X.G. L.W./hour. On the other hand, it has been
found (20) that the respiration rate increases uniformly with
air temperature, and cne observation made by counting flank
movements on three Jersey cows at 1400 hours on March 20, when

<
the maximum temperature was 72.8° F, gave the fcllowing results:-—

Cow Resrirations/Minute Respirations/Minute
Lying Standing
1 39 by
29 30
3 L5 L7

In view of the variation in the figures published by Galaas
(20) one would hesitate to draw any conclusions fron so few datae.
It does seem possible, however, that animals may be able to
respire a greater volume of air when standing than when lying
down, which would account for their standing in hot weather.
Hancock and Wallace (17) found that excessive day temperatures
affected grazing behaviour the ssme evening, but we have no data
cn this point.

Since the relative humidity at no time exceeded 76% in
these studies, it has been disregarded because both Mitchell (22)
and Kriss (23) have shown, with cattle, that a relative humidity
up to 80% plays no modifying role in the evaporation of water
(and hence heat elimination) fron the body.

The cooling effect of wind (1) is thought to explain the
almost normal behaviour shown on Graph 59, when the maximum

temperature reached 76.2° F.

Although heavy frost does not aprpear to affect herd behaviour
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(Graphs 33, 34, 41, 42, 45 and 46) nearly all animals seek the

“"shade" of any available trees when not grazing. Various

workers (1), (24), (25), and (26) are agreed that dairy ccws

can tolerate freezing temperatures without discomfort provided

the air remains still. However, the effect of strong ccld

winds, heavy rain (Graphs 35, 36, 37 and 38) or a combination

of both, apparently causes some adjustment in behaviour, such

that stormy conditions (Graph 21) bring about three grazing

cycles instead of the normal two.

As Levy (13) has pointed cut, the greater '"feed

flavour"

in evening milk is probably the result of a cow's natural graz-

ing behaviour.

TABLE VII: Distribution of grazing and lyving between

day and

night paddockse.

k3

FRIESIANS JERSEYS

Period Grazing Lying Period Grazing Lying
covered % on Da % on Dayicovered % on Dey| % on Day
(24 hrs) Paddock. Faddockd(24 hrs) Paddock.| Paddock.
1947 . 1947,

Feb /-9 51.90 50.6
Jan 15-17 66.8 25.6 Feb 25-27 56.5 20 |
Jan 30-Feb 1 52.2 23.6 Mar 18-20 65.3 5.8
Mar 29-31 61.4 £.0 Apr.14-18 59-6 20.0
ApT B8~May 21 TuTeo [T T13.3 T [Apr Z8Tnmay 2| T B3:A 1576
May 31-June 1 59.5 17.7 May 13-June 1| 57 .6 16.2
Jun 27-28 58.7 14 .9 June 27-28 53.3 14.9
July 1-2 67.9 14.2 July 1-2 64 .9 15.5
July 25-26 58.2 31.0 July 25-26 60.1 DA
— — — — — — — —— — —_— —_— —— — — — —— ’_ —— —— —_— — — el — w— m— — e | an— ow— m— —— -
Aug 24-25 61.7 20.9 Aug.14-15 65.7 15.9
Sept.20-23 Gilss 119115 Sept.20-21 61.5 B0
Oct.11-12 59.8 255 Oct. 19-20 60.0 21 .1
Nov.22-23 58.1 21.7 Nov . 30-Dec 1 60.6 18.3
Me ans 65.6 19.0 60 .8 16.4
SR 7e2 6.9 St 5.3

The broken lines indicate days on which the t wo breeds were in

the same herd.

In Table VII above is given the distribution of
activities between day and night paddocks. For the
ered by each daytime and night-time observation, the
in one particular activity (e.g. grazing) on the day
expressed as a per—centage of the total time grazing
hours.

'Standing' has been omitted because animals nece

the wvarious
¥ riod cov-
time spent
paddock 1is

each 24

ssarily

stand in the yard during milking as well as in the paddock.
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It will be noticed from ihis Table that, although some
fluctuations occur, both Friesians and Jerseys, on the average,
do approximately three-fifths of their grazing on the day
paddocks and two-fifths on the night paddocks, and from this
we mayv conclude that 4O% of the available grazing area on a
dairy farm should be used for night paddocks. While no fig-
ures are available, it is the writer's impression that many
farmers use considerably less than 40% of their farm as night
paddocks. The variation in the figures is largely accounted
for by the discontinuity of daytime and night—-time observat-
ions, (see "Discussion of Method' 13 ) and it will be not-
iced that on those occasions where a 24 hour period was covered

with each observation, the variation is much smaller, and the

means - 60.5% for both Friesians and Jerseys - are in agreement
for the two brceds. It ils of intieresit that bBhe Teedimal leFf

supvlements in this study did not cause the dey: night paddock
grazing ratio to differ from that found by Hancock and Wallace
(17) on pasture alone, even though the practice generally adopt-
ed on the College Farm during the winter was to feed adequate
supplements on a comparatively bare night paddock. It is
possible, therefore, that the rate of dry matter intake for

supplements is of the same order as f'or pasture.

TABLE VII: FRIESIANS: Mean time spent grazing, standingzg and
lvying down each 24 hours.

Observation Noﬂ GRAZING STANDING * ITYING DOWN NOT GRAZING
Period | of T Hrs/ . % of EBrs/ |7~ of .Hrs/ % of Hrs/ % of
1947. Cows Cow dihrs Cow 24 hrs Ccw 2y hre  Cow 24 hrs
Jan 15-17 | 41 8.31 33.6 4.57 1.0 41.12 L4J46.3 15.69 65.3
Jan 30-Feb.1. 41 7.62 31.8 7.11 22.6 .27 38.6 16.38 68.2
Mar.29-31 35 8.52 35.5 6.66 27.8 8.82 36.8 15.48 6L4.6
Apr. 28May 2. 23 6.87 28.6 6.68 27.8 10.48 L43.5 17.16 I/ ) -
May 12-17 22 6.48 27.0 6.98 2.1 10.54 L43.9 17.52 73.C
Mgy 31-Jun 1. 17 7 .07 29.5 6.74 28.1 10.19 Lu2.4 16.93 70.5
Jun .27-28 ' 19 6.99 29.1 10.18 L2.4 6.83 28.5 17.01  70.S
July 1-2 19 7.83 32.6 5.44 22.7 10.73 LL.7 16.17: 67.4
" =26 23 8.08 33.7 743 31.0 SalySl B55.35 [M5.-92] 663
Sep.20-23 42 7.66 - 31.9 3.83 16.0 12.51 52e ,16.3&; 68.1
Oct.11-12 43 8.01  33.4 L4.79 20.0 11.20 L46.7 15.99! 66.7
Nov.22-23 ;45 8.32 34.7 .5.19;, 21.6 10.49 L43.7 .15.68: 65.3
Means ; 7 .81 32.5 6.18. 25.8 10.01 L1.7 16.19: 67.5
Standard

Deviation - 85t - 1.673 1.407 | C1 .50

* 'Stand ng' in Tables VIII and VIV is calculated by sub-
tracting from 24 hours the total time spent grazing and lying
down. It therefore includes time standing in the yard plus time
standing in the paddock.

'Not Grazing' equals time standing plus lying down.
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TABLE IX: JERSEYS: Mean time spent grazing, standing and lying
down each 24 hours.

Tbservation No. GRAZING STANDING LYING DOWN NOT GRAZINC
Period +of Hrs/ | % of | Hrs/ | % of | Hrs/ ,% of |Hrs/ % of
1947. Cows Cow 24hrs Cow ' 23 hrs Cow 24 hrs!Cow ‘24 hr:
Fela,7=-8 ey | 9.11 | 38.C ! 6.36 26.5 8.53 35.5 14.89 62.0
Feb .25-27 39 ' 9.02 37.6 6.32 26.3, 8.66 . 36.1 14.98 62.4
Mar.18-20 63 760 31.7: 7+58 | 3161 882 ; 36,7 "16.L0, 68.3
Apr.1i4-18 29 9.60 46.0710.65 :4L.L: 3.75 } 15.6 i114.40 60.0
Apr.28-May 2 39 7.97 33.2 6.33  26.4 . 9.70 L4O.4 16.03 .66.8
May 12-17 B2 .85 588 6.60 ;: 27.5" 9.54 "59:8 16.14 67«3
May 31+—-Jun 1. 67 7.52 31.3 8.51 i 35.5" 7.97 ,33.2 {16.48 68.7
Jun.27-28 13 7.03 29.3 11.05 L6.O .  5.92 "2L.7 i16.97 70.7
July 1-2 13 =il 2%.0@ 6.5 26.2 10.25 L2.7 16.56 69.0
J‘Llly 25_26 16 7.62 31 08 8.19 3Ll>o1 ) 8.19 3&01 16038 68.0
Aug.14-15 50 8.54 35.6 5.01 20.9 10.45 43.5 15.46 64.6
Sep.20-21 70" 8.32 " B4 . 6.2 26..5-1 9.560“59.0 " 5.68 65.3
Oct.19-20 T 8.39 355.0 6a15% 25.6 9.46 B9y p1Ba61 65.0
Nov.?%0-Dec 1. 73 8.55 35.6 6.70 27.2 8.75 36.5 15.45 4.4
Means 8.18 34.1 7.29 30.4 8.53 35.5 :15.82 65.9
Standard

Deviation 735 1 .749 1.771 1.763

Tables VIII and IX set out the mean time sient in various
activities each 24 hours, calculated from the period covered by
a daytime and night time observation. The data show that both
breeds sprend, on the average, about one—-third of their time
grazing, 26+28% standing, and 27-42% lying down.

In the 'grazing' column of both tables there appeared tc be
a slight but definite trend towards shorter grazing times during
the winter months, and the following grarhs (¥Figures I and II)
were constructed from the 'vper—-centage' columns of Tables VIII
and IX respectively. It would aprear from the grachs that a
relationship exists between hours of daylight (i.e. from sunrise
to sunset) and thes time devoted to grazing; to test this assump-—

tion, correlation coefficients were calculated after the method

of Snedecor (27)

FRIESIANS: JERSEYS:
r =.1086 (N.S.) r = .1271 (N.s.)

The non-significance of the correlations was brought about
larely by variations in the data available, but in view of the
efffect of daylight, through the anterior pituatary gland, on
breeding activities in sheep, (28) it would not be surprising
to find a scmewhat similar effect on grazing habits of cattle.

It will also be noticed from Figures I and II that, while

grazing behaviour is reasonably steady, lying down and standing
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vary widely in opposite directions, aprearing to be inter-
dependent. This feature of behaviour was noted throughout
the investigation; it did not seem to be of much importance
to resting animals whether they were standing or lying down.

' Another rpoint worth recording is in connection with
tire effect of rain on the palatability of pasture. As stated
earlier, animals generally refused to eat any rank patches
of growth, but it was noticed on one occasion that after
heavy rain the previous night, they lightly grazed most of
the rank patches of herbage, Presumably because the rTain
had allayed the unpleasant smell of PpPrevious stock excretions.
The implication is that “cleaning up" a paddock of uneven
growth is best accomplished after heavy rain.

Animals in oestrus were observed to interfere with the
behaviour of other animals in the herd only when they were
either standing or lying downj; they did not distract animals
which were already grazing, due to the relative persistency

of this activity.
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SECTION TIT BREFED COMTARISONS.

Jersey: .cows are generally thought to be more economical
than IFriesians under New Zesland ccnditions. zince the hicher
carrving cbpacity znd their supposedl: better foraging ability
make for greater efficiency of production. There is the
further advantage that, being smell, they punish the sward

less under wet conditions.

As menticned in the introduction, one of the objects of
this study was to compare the behavicur cf the two breeds, snd
some of the sbservations on herd behaviour have been used for
this purpose. Since the only strict comparisons that can be
made are when both Jerseys snd Friesisns are subject to identical
feed and climatic conditicns, this limits us to data collected
on the combined winte:1r herd. The 1results set out in Tables X
and XI have teen extracted from the data already presented on
herd behaviouvur, and represented by the graphs nos. 23 — 46
which have been arrenged in pairs to fecilitate a visual com-—
parison.

From both Table X and the graphs we see =2 surprising
degree cof similerity in the grazing behaviour of the two breeds,
and 2 similer but less marked corresmpcondence between standing
and l1lying down. However, there is a tendency for Jerseys to
graze, on the average, 24 minutes (or 3%) longe: on the night
raddocks than the Friesians, and this extra feeding is done
mostly during the midnight grazing veriod, s will be seen by
a comparison of the night-paddock graphs for the two breeds.
Taktles X and XI also show that Jerseys tend to stand more in
botlh the day and night paddocks at the exmense of 1lying down
and this festure was noticed throughout the investigation.
Although the differences between means proved non-significant
in every case by Snedecor's "t" test, (27) this is probhably

because too few data were avezilakle, while the stendard

deviations were at the same time comparatively large.
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TABLE X: Comparison of the behavicur of Jersey a&nd IFriesian
Cows demrnastured on the same psddocks.
DAY TADDOCKS.
L : i
PAD- [LENGTH OF GRAZING STANDING LYING DOWN
E | DOCK [TIME IN
} NOw (EabDO0R. J reromys FRIESIANS JERSEYH FRIESIANS| JERSEYS g§i§
’ HRS. HRS. HRS, HRS, _HRS, HERS
17 8.50 5.03% 5. 46 1.95 el T e 29 T 25
100% 59. 2% 60.0% [3.0% |2L.&% h7.8% hs5.29
L 7.8L 5. 62 L4.97 1.56 1.45 .66 1.4
100% 71 7% 63.4L% 19. 9% 18.5% 8. L,% 18 .49
19 750 L.33 L.21 1.88 1.09 1.29 1. 8C
100% 57.7% 56.0% P5.1% [19.9% h7.2% bu.os
3 8.18 D’ D 4.10 3.5L4 3.08 . 88 1.01
100% L5 . 8% 50.0% 13 . 3% 37.7% h 0. 8% 12 . 3%
23 8.10 L.83 5. 32 1.67 1.26 1.59 1.52
1 00% 59. 6% 65. 7% PO . 6% 15.6% MS. 7% 18 . 8%
21 8.75 L.58 L.70 2.21 1.042 1.296 2.67
¥ 00% 52.3% 53.7% P 5. 3% 16.2% P2 . L% 30. 1%
8.15 L.69 L.73 2k 1.80 1.%2 1.62
e 100% 57.5% 58.0%2 b6.3% |b2.0% M6.2%  O.0g
. 636 .L92 . 728 . 691 -479 o 55
NIGHT PADDOCKS.
v gggi %?E%T?NOF GRAZING STANDING LY ING DOWN
NO. |PADDOCK.
JERSEYS | FRIESTANS| JERSEYS | FRIESIANS JERSEYS| FRIE
SIAN
7 HRS. HRS. HES. HRS. HRS. HRS
/Lt10 12.3Y 2.94 1.77 1.21 1.041 8.19 9.1
L 100% 23.8% 14« 3% 9.8% 11 .L% 66 . L7 74L.2
/51 L 12.09 2.23 1.51 -S7 1.46 £2.88 9.1
1CO% 18. L% 12.5% 8.0C% 12.1% 73. L% 75.5
6111 13.25 3.19 2.86 3. 38 2.00 6.68 8.3
100% 24 . 1% 21.6% 25.5% 15.1% 50. 4% 63.3
/6l21 13.09 3.28 2.89 L.-77 L.38 5. 04 5.8
| 1 00% 25.1% 22.0% 36.L% 33.5% 38.5% uh.5
ﬁ 24 13.08 2.61 2.51 1.81 1. 36 8. 66 9.2
i 1 0O0% 20.0% 19.2% 13.8% 10.L% 66.2% 70. L4
'b7 25 12.08 3.04 3. 38 2.81 2.84 6.23 5.8
1 00% 25.2% 28. 0% 25. 2% 23.5% 54 .6% L85
feANS - 295 .77 1.334 1.189 1.535 | 1.6
' D. 100% 22.8% 19.7% 19.7% 17 . 6% 57.5% |62.7
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TABLE XI: summary of the dats on breed comparisons from Table X
AVGE. GRAZING STANDING LYING DOWN
LENGTH OF
i TIME IN JERSEYS {[FRIESIANS |JERSEYSI|FPRIESIANS |TERSEYS| FRIE-
PADD OCK. SIANS
1 HRS. HRS. HRS. HRS. HRS. HRS. HES.
| 8.15 L.€69 L.73 2.14 1.80 1.32 1.62
IDDOCKS 1 00% 575 .} 58.0% 26. 3% 22 .0% 16.2% | 20.0%
4 12.65 2.88 2.49 2.L9 - 2.23 7.28 7.9z
{TADRDCEY 1007 22.8% | 19-7% 19.7% | 17.6% 57-5% | 62.74
20. 80 A 57 7.22 L.63 L.03 8.60 9.5¢
D NIGHT 100% 36.49% 34 . 7% 22.3% 1S9. L% L1.3% | L5.9%
% OF 9. 2% 62.0% | 65.5% L6.2% | LL.79 15.3% | 17 .0%
7/ - e < - (] e« /0 - s - 4 « D) - d
Ioay anp | ° ’ % % 5. 5% /
{7
| =
TABLE XII: Comparison of distsnce walked by Jerseys and Friesian
under identical conditions con the same day-paddock.
FADDOCK GRAZING DISTANCE
cow DATE NUMBER TIME WALK®ED
B (minutes) (minutes)
"7TOY" (Jersey) May 17 L 320 2172
“LOTTIE" (Friesisn}) " w 1 340 2036
"UNA" (Jersey) July?25 21 287 1370
"VERNA" (Friesian)} " " i 279 1251
In Table XII is given a breed comparison of distance
walked, carried out on two dsy paddocks; it is fortunate that

the grazing times were approximately the ssme in each case.
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DISCUSSION:

In view of.their smeller size and lower milk production, it
is of some interest that Jerseys tend to graze for slightly
longer than Friesians; specially on the night paddocks (compare
rables II1II, IV, V, and VI covering all observations) and,
noreover, they travel further - on the day mpaddocks at least -
ljuring approximately the same grazing time.

Because the theoretical feed regquirements and the dry meatter
intake are less for smsller animeals (29), and our own data (see
Section IV) do not indicate &ny significant difference between
rate of eating, we may conclude that Jerseys are more selective
Feeders than Friesians, since they take at least as many mouth-
fuls of herbage for a smaller dry matter intake.

While New Zealand Group Herd Test figures do not disclose
any advantage in average butter—-fat production for either breed,
"riesians appear to . be surerior in average individual production
inder semi-officisel testing, where feeding is 1likely to be
retter. (30) Under the conditions of dairy husbandry in New
Zealand, where a cow must gather her own feed, our data provide
some factual evidence to Justify the confidence placed in Jersey
ows &s superior foragers, which is to be expected from their
smaller siczce. It is also probable that Iriesiz=ns, being less
selective feeders, necesssrily consume and presumably make use
> the coarser elements of pasture although whether there is a
dreed difference in efficiency of the digestive processes
remains an open guestione.

The data on temperature are not extensive enough to permit
any breed ccmparisons, and in any case seve:ral workers (31), (32),
(33) are agreed that it is not until air temperature reaches 80 -
35°F that European cattle have difficulty in heat disposal
through the lungs. Seath and Miller (32) have showed that
*friesians are less tolersnt of air temperatures zbove 80°F than
Jers~ys, while Rhozsd (34) finds a genet -‘ic difference in efficienc
>f heat disposal above 70°F between four types of cattle.

The similar effect of hours of dayvlight upon the two breeds



whll be noited in Figures I and II in Section TI.
‘ In conclﬁsion, it was noticed during this stuay that
FFiesian cows seemed more stable in their grazing habits than
Jerseys, taking less notice of distractions and generally settl-
ihg down more quickly on entering the paddock. Anc ther feature
with the Jerseys wss their tendency, srecially during the third
dgytime grazing period, for almost the whole herd suddenly to
tegin grazing for a short time. Hanccck and Wallace (417) have
calculated that any two rsndom animals in a herd pursue the

same activity for an average of 6®% of the time.
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SECTICN ITITI: WATER CONSUMPTION.

Water ié of importance in dairy cow nutrition because it
represents 87% of the composition of milk and over 50% of the
cow's body tissues. (35)

Atkeson and Warren 1934 (36) have reviewed the considerable
body of literature on the use of water by dairy cows, and they
point out that few of the published results can be used to pre-—
dict the water requirements of cows under conditions differing
from those of the particular experiment reported.

More recently, Ritzman and Benedict 1938 (1) have studied,
among other things, the role of drinking water in the digestion
and absorption of food nutrients by cattle. Their results
support the findings of other workers that water requirements
arg& determined primarily by the amount of dry matter consumed,
by the type of body tissue formed ( as in growth or fattening)
by the amount of milk yielded, and by temperature as affecting
loss by wvaporisation.

The following Tables give the results of some measurements *
of the free-water consumption of lactating Jersey and Friesian

cows carried out by the method enumerated on page 10.

b The water consumption in the yard was invariably negligible,

and subsequent measurements were all confined to the paddocke.



*@BLE XITIIA:

Free-water intake of lactating Friesian Cows.

DAY-TADDCCKS
NO. D.M. % OF{INTAKE REMARKS.
or PASTURE GALLONS /|
COWS cow
35 22.0% 5. 66 Hot, sunny, slight wind
55 23.0% 5.69 Hot, sunny, calm
35 16.8% 6.60 Very hot, sunny, calm
55 19.1% L.06 Mild, overcast, light wind
55 13.1% 3.65 Mild, rain showers all dav,ca
L2 16. 7% L.67 Cool, fine, moderate wind
4u5 16.9% 5.82 Warm, overcasst, light breeze
MEANS 18.2% 546
NIGHT-FADDOCKS
MAR 10-11 35 25.0% 5.24 ‘Mild, overcast, light wind
MAR 16-17 35 2L4.7% 5.06 Moderate, cléar sky, light de
MAR 22-23 35 26.9% L.89 Miid, clear sky, light dew
APR 2—- 3 35 26.4% 3.83 Cool, clear sky, moderate dew
AUG 24-25 B5 15.5% L.13 Cool, overcast, slight rain a
2300 hrs.
SEPT18-19 39 16 . 0% 1.95 Mild, rain showers all night
MEANS 22.4% .48
TABLE XIIIB: 24 HOUR TOTAL INTAKE.
PERIOD INTAKE ESTIMATED RATIO
TOTAL GALLONS PRODUCTION T"bs. "WATER PER
PER COW MILK/DA%/COW 1b. MILK
 D— S lbs.
MAR 10—-11+11 10.96 AL =2 2.93
MAR 16-17+18 10.75 3.5 3.12
MAR 22-234+31 11.49 30.8 3.73
A4PR 2—- 34+ 9 7 . 89 28.1 2.81
AUG2L4 =+24-25 7-78 BifdaS 2.09
SEPT18-19%26 6.62 Lt e 1.50
MEANS 9.24 35.0L 2.7
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TABLE XIVA: Free-water intake of lactating Jersey Cows.
DAY-PADDOCKS
DATE NO. D.M. % OF |INTAKE REMARKS.
1947 OF PASTURE GALLONS/
cows cCOow
MAR 7 58 30.0% 6.83 Hot, sunny, calm
MAR19 63 U1.0% 6.93 Hot, sunny, calm
APR 1 60 19.4% 3-17 Mild, slight rain, moderate
. wind
AUG15 52 20.2% 2.74 Mild, rain showers, calm
SEPT20 65 17 -2% 3.83 Cool, no rain, light wind
NOV1Yy 72 16.7% L.12 Warm, fine, medium wind
MEANS 2. 0% L.60
NIGHT-PADDOCKS o
MAR15-16 63 31.1% 2R ST Mild, clear sky, modeate
dew
MAR18-19 64 30.8% 1-49HF Mild, clear sky, heavy dew
MAR31 —Aprif 58 35.6% 1.90 Mild, clear sky, heavy dew
SEPT 5-6 65 15. 4% 1.85 Cool, avercast, rain at
2200 hrs.
SEPT26-.7 | 65 18.3% 1.46 Cool, light wind, rain
showers during night.
SEPT20-21 65 16.1% § 2.38 Mild, overcast, no rain, .
i light wind.
NOvVAIL—-15 " 72 15.3% 2.63 Moderate, clear sky, medium
wind, no dew.
MEANS 23.2% 2.10
TABLE‘XIVB: 24 TFIOUR TOTAL INTAKE
PERIOD INTAKE ESTIMATED RATIO
TOTAL PRODUCTION lbs. WATER PER
GALLS/COW MILXK/DAY/COW j 1bs. MILK.
1lbs. il
MAR7+15-16 9.40 19.3 L.87
MAR18-19219 8.84 17-9 4.94
MAR 31 +APRA 5.07 15.2 3.34
AUG15+SEPT5-6] L4.59 28.6 1.60
SEPT30+20-21 6.21 29.8 2.08
NOVIL4+14-15 6.75 30.0 2.25
MEANS 6.81 23.5 3.18




ABLE XV A: Free—water intake of lactating Friesian and Jerse:
i ows (Combined Winter Herd.)

_ DAY - PADDOCKS.
SRS | ! | !
~“bate . No.Cows  Totel D.M.% Intake
-A947. | of each | No. . of . Gals pern REMARKS.
i Breead. Cows. Festure Cow. ,
1 3 : ]
WMay 17  22P&23J @ L5 18.1% L4.02 Cool,Cloudy,Easterly
Mey 31 17P& 6JF . 23 23.3% 5.48 Moderate,overcast,hvy
Jun 26 19F& 14J 23 & 1.18 Cmtimtpus heavy rain a
Jun 27  19F & 12J 31 - 3. 29 Cool,Hvy rain at 120C
Psul. 1  19F& 137 32 22. 3% 5.09 oderate,sunny after
Jdl. 5 ' 19F& 7 J 26 23.5% 7.54 oderate,sunny light
Jul. 8 0F& 7J 27 22.1% 5.97 oderate,sunny after
. Jul. 9 2OFa& 7J 27 25.4% 5.85 col,o'cast,no rain, 1
Jul.10 2XXF& 8J 28 - 2.54 ain showers all A4dsy.
Jui.z5 2% & 16 J 3 21.6% 28 Mod. , sunny ,frost in r
MEAN - 62 ’
i
| RIGHT — PADDOCKS.
I
-
Mayt1243 P & AT ey 18. 7% .83 Mild,Hvy dew, calm.
Jn 2728 1SP & W J 33 — - LKe9hL Cool,Hvy rain after1
Wl 1-2 PBP & 137 32 24 . 1% 2.88 Cool,clear sky ,eastex
Jal 89 XP& 7J 27 22.6% 3.93 Cold,clear sky,j,frost
Jul 9-10 DF & 8T 28 20 . 5% 1.54 Cool,ov'cast,rain at
~.Jul10-11 20F& 8J 28 — 1.32 Much rain during nig
JulN 112 2OF& 8T 28 - 1.35 Much rain during eve:
AulZS26 BFP&EATT L1 23.4% _ 3.37 Cold,clear sky,frost

MEAN 2.52

TABLE XV B; 24 Hour Total Intake.
T T Estimated ;

| PERIOD ; Intake - Production : Ratio

i " Total Galls Milk/Day/Cow ~Lbs Water per

‘ Per Cow. (Factory Returns) 1b Milk.

;June 27-28  8.23 27.4 3.00

July 8-9 9.90 26.5 3. 74

July 9-10 7-39 27.3 , 2.92
- ~-July 10-11 3.96 25.7 1.54L

July 25-26 8.65 28.0 3.09

MEANS 7.68 | 26.7 | 2.91
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DISCUSSION:

Comparisons within and between Tables XIII, XIV and XV

reveal that:-

(1) The average 24 hour water consumption for Friesian and
Jersey cows over the whole experimental period was 2.24 and

6.81 gallons respectively. The average estimated milk productior
per cow per 24 hours * over the same period was 35.41bs (Friesiar

and 23.51bs (Jerseys).

(2) The dry matter content of the pasture exerts a marked effect
on water consumption such that, under comparable climatic condit-
ions in March, for example, Jersey cows consumed more water than
the Friesians, even though producing, at that time, only 52% as
much milke.

(3) Water consumption varies greatly under different weather
conditions, presumably through the effect of rain, dew or frost
on the D.M¥. content of the feed. It should be noted that the
results for the column "D.M.Content of Pasture'" were determined,
for the most part, on dry pasture samples and therefore do not
necessarily indicate the effect of rain, dew, or frost. Their
significance is further obscured by the fact that no D.M. deter-—
minations were made on any supplements, which themselves-were
subject to varying weather ccnditions.

L) The higher average ratio of water intake: estimated milk
production in the case of Jerseys (Tables XIII B and XIV B) is
probably because they generally received less succulent pasture
than Friesians during the March—-April period.This explanation is
strengthened by the fact that the ratio for the Combined Herd
(Table XV B.) is intermediate between that for the Jerseys and
Friesians separately. In any case, no breed difference in the
proportion of water intake: milk production has been reported in
the literature.

% Calculated by interpolation from Group Herd Test Monthly
Sheets over the same period.
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(5) The per—-centage of the total 24 hour intake consumed on

the day paddocks is given below.

Friesians 55.8%
Jerseys 67.5%
Combined Herd 60.1%

ME AN 61 .1%

In view of overseas results demonstrating that water

intake shows a close relationshii to dry matter ingested (37),
(1), (38), (39), (LO), ana (u1b it is considered that the above
results enable us to extend the conclusions already drawn from

a study of herd behaviour (Section I.). Thus, the fact that
dairy cows spend some 60% of their 24 hour grazing time on the
day paddocks (Section I.)(17), and also consume 60% of their
free water on the same paddocks, leads to the conclusion that,
under our conditions, the dry matter intake is in the same pro-
vortion between day and night paddocks as grazing time and water
intake, viz 60: 4O.

(6) The effect of hot, sunny weather (when the maximum tempsir-
ature was above 70° F.) of increszsing water intake is not sur-
rrising in view of the role of water in heat elimination. (1)
Similar ccnclusions have been reached elsewhere (L2), (u3),.

It is alsc to be expected that a relationship exists between
the water intake and average body weight of the th'breeds,
although, according to Gowan milk prrocduction is to scme e xtent
a function c¢cf body weighte.

It has been pointed out (1) that although there is a relative
constancy between water intake, feed level, and milk production
under similar conditions, this stability is often masked by daily
f}uctuations of a temporary nature due to various causes. While
not enough data are available in this study to demonstrate stat-
istical significance, the variation in the figures presented
agree with overseas results. This temporary variation is ad-
vanced as a reason for the abnormally high water comnsumption on
the night of June 27-28 (Table XV A, Combined Herd). It should
also be remembered that at high 1e§e1s off production, the water
in the milk represents a greater proportion of total water re-

quirements, so that the ratio of free water: milk will vary accor«

inglv.
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The data presented on the water intake of cows are of interesi
in emphasizing the importance of an ample suprply, the variation in
average daily consumption due to weather, and the Jdifference
between Friesians and Jerseys. While Atkeson and Warren (36)
conclude that the most dependable method of measuring the water
Fequirements off cows consists of the water in milk plus a definite
amount of water per round of dry matter, we must agree with them
when they point out that attempting to arrive at average figures
Epplicable evenn in a general way to all cows is a matter of great
Gifficulty except under strictly controlled conditions.

Comparison of our own and overseas results incdicates that
New Zealand dairy cows consume considerably less free water than
dairy cows in the United Kingdom and the United States, where it
is generally agreed that some 15—-30 gallcns per day of free water
are necessary (44). Since many dairy herds in the United King-
dom apparently become accustomed to receiving water cnly twice
a day (45) it seems possible that New Zealand cows, recguiring
less water, need be watered only in the yard during milking, with
a consi@erable saving of reticulation costs on most farms.

Before recommending such a practice, more information on a field
scale 1is reguired, while the e fffect of high temperatures in
increasing the number of drinks (17) may be an additional factor
under New Zealand conditions, where several dairying districts

sometimes suffer from periods of hot dry weather.
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SECTION 1V 1NDIVIDUAL BFEHAVICQUR

As mentioned on page 9, sSsome observations were made ,where
practicable, on individual cows, and some of the results are
given in Tables XV1 and XV11l. A few night observations were
discarded as being unreliable.

The figures in red are the per-centages of total time
devoted to each activity, while for comparison herd behaviour
on the same day is given.(for grazing only) in the last
columm. As might be expected, the times which individual
animals spend grazing tend to vary in the same manner as herd
behaviour on that particular day and it is believed that the
quantity and quality of the feed available is largely res-
ponsible for this variation.

The Dairy Research Ingstitute have been conducting an ex-
periment in which ene group of cows are kept before calving
on a very low plane of nutrition, and the opportunity weas
taken, on Aug. 4, to make an observation on six dry Jersey
cows, and a detailed study of two of them. The following re-

gsults were obtained:-

Time in Average hours per cow spents:
Faddock Grazing Standing Lying Cudding
8.50 nhrs 5.86hrs 2.94hrs nil .33hrs
(07€0-1530) (70.27%7) (29.8%) (3.92)

One animal spent 85%Z of the time grazing, and another 72%
The feed available for these cows was extremely poor, such
that no pasture could be clipped with the grass shears, but
some 5% 1bs. of hay/fcow was fed out. It is worth recording
the remarkable way in which the animals were able to consume
every straw, so that there was no trace of hay left within
an hour. These results are Qquoted because they show:-

(a) The foraging ability of cows on pasture classed as
poor, even for sheep.

(b) Under such conditions they grazed 70% of 8.5hrs as

compared with 59% of &.6hrs (Table V page 36)or only 1l1% more

than lactating cows on normal pasture, which is within their



TABLE XV1:

Behaviour of Individual Cows

Frie31anséDay Paddocks
Cow Fad4qonte) Time Spent Noe. Time| Kerd
No. Graz- Stan- Ly~ Cud- |Drinks on |{Grazing
1947 ding ing ding Pad-{ Behav-
! dockj| iour
min. mine. min. mine. Mmin.! mine.
“Redbreast™ 18| 7/1 15 195 z | 54C 323
=z 1 3 36 ifce 6C
"Whitey" 18 7/1 305 60 175 3 54cC 323
= 11 32 1ccC
"Redbreast™ 21! 8/1} 375 10 150 2 535 380
&5 70 2 28 1Ce W 72
“Whitey" 21| 8/1l 35 110 1 ! 535 ! 38C
<3 7 20 | 1¢c 72
"Redbreast'| 28 |15/1 20 85 2 i 545 { 333
i % 4 16 l 1cc 61
"Whitey"® z8lis/1) 370 40 135 | | 545 1333
4 68 7 25 1ccC 61
"Redbreast 4131/3 19C 5¢ 105 3 ! 560 | 314
% 34 19 | 1cC 56
"Lottie"® 4117/5 8 50 65 a [ 475 298
4 c 3 all | 14 { 1ccC 63
"Lottie™ 19{31/9 345 55 25 3¢ 2 475 1 25
< 7 28 6 ! 1icé ‘ &
"Utility™ 19131/% 315 65 95 2 1 { 475 » 253
% 66 14 20 16 i1cce 56
"Verna® 21 125/7 < 133 113 140 A 5¢5 | 282
% 25 22 o 1C¢O 54
*Superb” 11,24/ 4g 158 110 2 560 | 360
= 28 20 i1co 66
*"Yelda' 11124/ 53 152 65 1 560 | 360
[ 10 27 12 EE €6
“Winter™ 11 {24/ nil 75 7 2 v 560 | 360
S0 13 5 1CO 66
"Lottie" alzz/ 55 15 65 2 545 | 290
o 4 10 2 12 1CC 53
TABLE XV11 = Jerseys-Day Paddocks
"Vesper” 21) |18/ 102 42 65 = 500
5 71 20 8 1g 1¢C -
"Vesper” 30) |21/2 315 123 97 5 2 535 | 318
Yo 23 18 p U 1CC 61
“Unit* 10) |25/2 44 253 106 1 590 | 306
% 8 43 18 1ccC 58
"Unit*™ 30) ! a4/3 109 228 64 2 560 { 287
% z0 41 ol 1CC 52
"Vesper" 30) 1 4/3 z 70 138 38 2 550 | 287
% < 13 25 7 1CoO 52
“Iris" 19 7/3| 405 &5 65 60 B 555 | 340
{ % 15 1z 11 1CC 61
“¥im" - 30) |118/4 220 nil1 120 1 530 | 343
} 4 4z _ 23 A CC 65
"Toy"™ 23 |20/3 290 20 20% 4 560 | 29&
24 45 52 37 1CC 53
»Toy" 4 |17/5 320 145 10 65 3 475 { 337
s 14 1CC 72
"Toy™ 19 31/% 295 180 nél 60 1 475 Z26C
. 62 38 13 1GC 58
"Una" l19 31/5 260 55 155 125 z 475 <6e
55 12 33 26 1C0O 58
“Toy" 3 27/6 250 18 55 85 490 223
% 51 g i 17 BEIC 46
*Una" 3 27/4 175 265 50 88 _ 490 2z3
%1 36 54 10 18 10 46
»Toy™ 53 1/7 268 132 Bg 55 1 485 | 290
#! 55 27 1 11 1cC 60
*Una" 23 1/7 305 125 55 105 _ 485 290
. 7 26 1l 22 1CO 6C
“Brunn- 28 20/9 319 140 50 20 2 505 3C7
ette” % 28 10 4 1CcC 61

D.R.I.Paddocks shown in brackets




- 59-

range of variation. These experimental cows were all dry, al-
though almost at full term, and no data is available on their
grazing behaviour subseguent to parturitione.

The level of production of most of the cows used for these
individual studies was considerably above the herd average,
and an effort was made to test the assumption that high prod-
ucers spend more time grazing than low producers. However,
when the grazing times of the highest and lowest »Producers in
the herd were arranged either together or separately by breeds,
the standard error in each case was of the same order as the
difference in grazing times; this being far outside the limits
of significance, (46) the data proved inconclusive. Hancock
and Wallace (17), under more strictly controll=sd conditions,
found that grazing times are no guide to the feed requirements
of cows, altnhough whether all animals conform to theoretical
standards (on which correlations of this nature must be based)
is a matter which awaits further researche.

Some studies of the distance walked were made, and the
results are set out in Table XV11ll. Although little data is
availabie,it would appear that the distance travelled, which
shows considerable variation , is governed by:-

(a) The amount and type of feed available

(b) The time devoted to grazing

(c) The size of the paddock
The comparatively short distance walkXed by the low plane cows
"Yugo"™ and "Yodel™ is probably Dbecause they were observed to
graze more "intensively" on the meagre pasture available.

Although the mean distances travelled by the two breeds
(Terseys 2117 yards, Friesians 1549 yards) on the day paddocks
is not great, it gives the animals a fairly complete coverage
of the grazing area;(see Appendix 1) this feature was in
evidence on both the day and night paddocks. Our results on the
distance walked support those found by Hancock and Wallace(17)

and by Johnstone-Wallace and Kennedy with beef cattledis)



TABLE XV11ll: Distances walked in paddock.

Jerseyse.
Observation| No.and bow razeable ; Time spent Distance
Period size of M./acre Grazing Yalked
(1547) Paddock 1 (1bs) (min) (yards)
1 -
Day (217 . ["Ves- | 356 1 2455
Feb.18 2.62ac. | per"® . ! 7L
|
Day (30) *Ves- 655 ] 315 214C
Feb.21 l.90ac. | pexr" 5C%
Day (10) "Unit"| 605 293 1463
Feb.25 l.24ac. ; ! 505
Day (30) "Unit”| 840 e 18c6
Mar. 4 1.90ac. 405
Day 19 “Iria™ H70 405 3335
]‘k‘iar. 7 50 74a05 § 73;0
|
Day (30) »Vim™ { 230 310 2194
Apr.18 1.90ac. | 58
Day a "Toy" 220 320 2172
Day 21 “Una“i 810 =281 1370
July 29 544
Nignt (14) "Unit’ 272 1520
Feb.26-27 J 375
Day (9) “YugoY Low 4%2 2252
Aug. 4 l.25ace. Plane 5
" = “Yodel" Y 367 ) 2245
725
FPriesians
Day a4 ‘Lottid~ 220 ; 340 2036 -
May 17 6.24ac.| 72%
Day 21 “Verna* 810 279 1z51
culy 25 5.65ac 535
Day 11 Sup - 330 360 1472
Aug.z4 7.10ac lexrb" 644l !
i
Day 11 _
Aug.24 7.10ac MPYelda? 330 355’ 144C
; 635
Night 2 leRed - J 230 1810
Mar. 10-11] 5.COac Jbreast" Sre== 327

In Table X1X are givem some data collected on the num-

ber of bites per minute while grazing, for each of the two

breeds. The counts were made at half-hourly intervals while

the animals under observation were grazing, and they have
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been used to estimate the total number of bites per daye.

TABLE X1X: Rate of eating on Day Paddocks.

FRIEBESIANS B 1 JERSEYS )
Cow and Grazing Esti- Cow and Grazing | Esti-
Date Avge. Time | mated | Bate Avge. Time ‘ma ted
bites/ total | . bites/ total
minute bites/! minute : bites/
(min) | day 1 _ (min) day
*Red- i "Vesper” L
breast" 58 320 18560 18/=2/47 48 356 17¢c88
31/3/47 !
"Util- I"Iris"
ity” 51 315 16065 K87/3/47 45 405 18225
31/5/47
"Vernan” h*Toy™
25/7/47| 53 279 | 14787 117/5/47 | a9 I 320 15680
"Lottiet | »Una~ ‘
22/11/4y 49 335 16415 j25/7/47 a7 281 13207
Means 53 312 16456 {Means a7 341 15746

No significance can be demonstrated in the rate of eating
between the two breeds on these data. It is interesting, how-
ever, to make a theoretical calculation of the number of bites
per 24 hours. Although no regular observations were carried
out on the rate of eating in the night paddocks, a few iso-
lated counts on both breeds (not presented here) showed that
the number of bites per minute was of the same order as on the
day paddocks; this agrees with findings elswhere.(17)

Allowing, then, that the ratio of days night paddock
grazing is 60:40, and that the rate of eating is the same in
both cases, the total number of bites in 24 hours is approx-
imately <£4,000. With an assumed daily dry matter intake of
251bs (Jerseys), and 18% of dry matter in the pasture, it can
be calculated that'with each bite, a cow takes less than
one-twelfth ounce of green herbage. This provides evidence
from another direction that dairy cows, despite their size,

can be very selective grazerse.



DISCUSSION

The variation in behaviour between different cows 1s
considerable, both in respect of grazing time and the numbér
of grazing periods, since some animals on day paddocks may
have four -or five periods, while others have only two or three
of longer duration. It was noticed, however, that the same
cows tended to behave in the same fashion on different days,
and in view of the very high correspondence reported in graz-
ing within identical twin pairs, (17) it would seem that the
grazing habits are genetically determined. Johnstone-%¥allace
and Kennedy (15) have stated that beef cattle do not graze
longer than 7-8 hours in each 24 whatever the condition of
the pasture, and although we made no continuous observations
after 1530 hours on the low plane cows, it does seem likely
that there is an upper 1imit to the time an animal will de-
vote to gathering food. The fact that on several occasions
the low plane cows were observed to be Testing durin: the
hours of darkness tends to strengthen this conclusion.

The times devoted to chewing the cud (page 58) show
much wvariation, and in any case do not take account of cud-
ding either in the yard or in the night paddocks. It was
noticed nevertheless, that once a cow began ruminating, she
could be relied on to persist without a pause for scme 15-z«C
minutes, before abruptly stopping; this feature nas been
remarked on elswhere. (17)

The number of drinks varied from none to four, according
to the weather and the type of food, although it often hap-
Penced that animals went to the trough to drink only a small
quantity if water. ost cows in the herd watered themselves
before 113C hours and this was especially noticeable after
they had received hay. Cn the night paddocxs, most of the
herd drank water before settling down for the night, while
the consumption in the yards was invariabiy negligible.

The figures for distance walxed are mainly of academic

interest, but also serve to illustrate how animals are able
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to range over the whole of the grazing area, and they pro-
vide some further evidence of the superior foraging ability
of Jerseys.

In connection with the rate of eating, the figures given
in Table X1X are averages only, but a tendency was ncticed
for the number of bites per minute to decrease slightly to-
wardé the end of, and subseguent toc the first grazing period.

These studies of individual animals have given us somxe
factual evidence on the way a cow divides her day into well-
Adefined periods of different activities, so thét once graz-
ing begins, animals generally persist in this action for at
least twenty consecutive minutes, and usually much longer.

A similar persistency of action is apparent when ruminating,

but not when standing or lying down.

---000---
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SUMMARY AND CONCLUSICNS

(1) The circumstances of this investigation were such
that it was impossible to control the many variable factors
governing the behavaé@our of dairy cows(page 1 ) and it was
decided, therefore, to carry out a survey with the object of
establishing a standard of behaviour for lactating driesian
and Jersey cows over a period of eleven months.

(2) The literature pertaining to animal behaviour has
been briefly reviewed (page 3)

(3) The criticisms of the method adopted were causéd, in
the main, by physical rather than technical limitations, while
the feeding of supplements tended to confuse the interpret-
ation of the results.(pp 7-15)

(4) A considerable body of data from observations carried
out on the Massey College Herds have been presented and
discussed under the headings Hexrd Behaviour, Breed Comparisons,
Water Consumption, and Individual Behaviour. (pp 16-63 )

(5) The following conclusions were arrived at:-

(A) Dairy cattle are regular in their habits, haviné four
feeding cycles during daylight and one during the night.

(B) While weather conditions have been shown to have some
effect on animal behaviour, specially air temperature and
rain, they do not inter fere greatly witn feeding activities.

(C) Dairy cows spend approximately one-third of each 24 hours
in feeding activities, which are divided between day and
night paddocks in the ratio of 60:40.

(D) The time devoted to grazing varies with the season so
that less is done during the winter months.

(B) WNo statistically significant differences were found

between Jerseys and Friesians, but there was a tendency for

Jerseys to graze slightly longer on the night paddocks.

(F) Dairy cows can be very selective feeders, and in this

respect, Jerseys are'superio; to Friesians.

(G) The free-water consumption of 9.24 and 6.81 gallons for
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Friesians and Jerseys respectively is largely influenced by
the dry matter content of the feed, and by milk production.
(H) The average daytnight water consumption ratio agrees
with the days:night grazing ratio; hence the conclusion that
the dry matter intake is in the same ratio.

(I) No significant relationship could be established between
the time spent grazing of the highest and lowest producing
cows in the herd.

(J) No significant difference between the two breeds in the

number of bites per minute could be established.

-—000--
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APPENDIX I Disgram of peddock 21 D.R.I. Farm
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APPENDIX IT:

The weights of 30 bales of hay selected
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at random on ¥eb. 3, 1947.
Number WE%%?? Number W€i§2§
- 52«6 17 48.9
2 50.9 18 49.7
3 51.0 19 50.7
4 47.4 20 49.8
5 523 21 49.5
6 49.5 22 49.3
7 48.8 23 51.2
8 49.8 24 50.4
9 50.1 25 50.0
10 50.6 26 50« 5
11 49.3 27 49.7
1z 50.0 28 50.7
13 49.1 29 5le2
14 51«0 30 48 a7
L2 P lean 50.1
16 50.3
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APPENDIX III 3. IXlustrating the type of data collected

in the ¥ield YNotebook.

Herd Behavéour. Paddock 21 (Winter Grass)

July 25 Combined Herd
Friesians Jerseys
Time | No. No. No. No. Noe. Noe.
Graz- Stand- Ly- Graz- Stand- Ly-
ing ing ing ing ing ing _
0640 23 - s 10 = —
o650 | 2 _ _ 16 . —_
0700 2‘3 _ - 16 = _
0710 2 —— — 16 — - =
0720 2 _ il 16 . _ =
0730 a8 _ = 14 2 =
0740 2 —— _ 14 2 .
0750 22 1 _ 13 3 e
0800 19 3 1 10 6 —
o810 9 ) 5 6 10 ____
0820 6 % 10 5 E
0830 g 5 15 V/ 8 =
0840 8 3 1g g ) 2
0850 4 1 1 5 3
0900 3 2 18 4 9 3
0910 6 1 16 7 6 %
0920 22.: 1 — 7 7 £
0930 | 23 — — 12 3 o
0940 22 1 _ T2 3 5L
0950 23 = = S 13 2 1
1000 22 1 — 13 = 1
1610 20 3 punil 14 1 b 1
1020 19 4 - 11 3 2
1030 | 14 7 2 8 5 2
1040 | 18 2 3 7/ 3 6
1050 14 4 5 6 6 a4
1®CO 12 9 2 6 38 P
1110 7 13 3 5 9 2
1120 4 17 2 3 11 g
1130 3 16 4 E 6 7
1140 8 e 13 5 1 ic
1150 7 1 15 b - 11
1200 8 _ 15 7 = 9
1210 8 - 15 7 x 8
1220 8 e 15 8 1 7
1230 9 1 lg 7/ - S
1240 5 - 18 2 i 10
3250 1 1
1300 g 5 10 7 1 g
1310 9 2 12 8 2 6
1320 6 2 15 5 5 6
e o e o o o e e o o et‘cq te!‘a. e e e e e e o o
1520 | 11 10 2 10 4 z
1530 L_10 i S 4 2 9 2 2

Remarks: All cows entered paddock at 0640 hrs
4 Bales good hay fed at 0920 hrs
Cows removed at 1530 hrs
Weather:
Condition of pasturce.
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