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IN'rRODUCT ION. 

In view of' the intensive grassland hus bandry practiced 

in New Ze alan d and the conseq_uent importance of' pasture grass 

for dairy production� it is SUl .. pris tng that th ere is so little 

f'actual inf'e>rmat ion about the relationship existing between 

grazing cows and pasture. 

In particular, there is little known about animal behav­

iour under the f'ree-grazj_ng :t're e-intake conditions of' husbandry 

carr ied on in New Zealand. 

It has been pointed out ( 1 )  thatr the special ability of' 

ruminants to utilise grass is the result or their physiolog ical 

structure, whereby the relatively coarse f'eedstur.rs normally 

consumed are subjected to softening and partial f'ermentatj_ on 

be:t'ore being re-gurgitated :Cor more leisurely mastication. 

This f'unction of' rumination possesse d by some species or 

Herbivore is associated with their ability to graze rapidly 

and with less regard :t'or a selective diet. The evolution or 

spe cies suggests that this attribute of' rapid grazing has 

served in a protective sense to wild lif'e� as it has resulted 

in less exposure of' ruminants to attack by other animals. 

Domestication has entailed the exploitation or Herbivore� 

primari ly of' ruminants� wh ich ba ve become the great intermed­

iary between grass and human welfare, so tbat sheep, beef' cattle, 

and dai ry cattle have become real economic assets. 

The a ctual re ed req_uirements or a dairy cow depend on 

many :factor s, among which the most important are milk and butt e r­

rat production, ability to digest and utilise ingested rood, 

size, exe rcise , dise ase, and physiologica l  make-up. 

on the other hand, t he grazing beha viour of' dairy cows 

appears to be governed by the extent or the ir reed req_uireme nts 

in a complex environment in whic h the density, composit ion, 

length, dry mat ter c ontent, digestability and palatability or 

the pastur�, along with weather, season and size or paddock 

all play a part. 

It i s  apparent then, that any object ive data on t he graz­

ing behaviour of' dairy cows would be of' r undamental importance 
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and might a t  the same time be exp ected to throw some light on a 

number of pasture man a gement and an im al h usbandry prob le ms . 

A survey of th e  li terature s how ed that there exists very 

littl e information on grazing behaviour. Suc h studi es as are 

reported h av e  been c arri ed out for the most part �  on onl y a few 

animals over a short period � and for this reason are o f  l imi ted 

significance. 

It w as ther efore decided that the presen t  study should be 

conducted as a pr el i minary survey� with t he m ain object of e stab-

lishing a standard of "normal" or" aver age " behaviour under Ne w 

Zealand condi tions� so 

the same l ines couldbe 

ground of informat ion. 

tha t any subsequent investigati ons along 

interpreted agains t  a n  e stabl.ished back-

In view of th e popul arity of Jerse y cows in New Zealand� it 

was hoped at th e same time to compare their grazing behavi our 

with that of Fri esi an cows und er somewhat similar conditions. 

With these broad obje ct i ves in view� da ta have also bee n 

�oll ected on some other aspects o f  animal behaviour i ncluding 

wat er consump tion � the inf l uence of high or low pro duc t ion , and 

the behav iour of i ndividual cows. 

--- oOo 
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SUMMARY OF L I TERATURE. ��--��������� 

Owing to the paucity of" literature about the grazi ng 

behav iour of" lactat i ng dairy cows in parti cular� some pub­

l ished results obtained with grazing beef" cattle and dry 

stock ha ve also been included in this revi ew. 

The earli est record of" the grazi ng hab its of" cattle is 

conta ine d  in some essays by a Scott ish f"armer, James Anderson 

i n  1 797 (2) who� as a result of" his observati ons� suggested 

the .adopt i on of" a system of" rotati onal graz ing. 

There ex ists in the early l iterature oth er stock man­

agement SU£"gestj_ons based on observations of" the graz ing 

hab i ts of" l ivestock (3)� (4) and these early wri ters were 

evidently aware that the amount consumed by grazing an imals 

was dependent on the amount and condi t ion of" the herbage 

present. 

Shepperd 192 1 (5) made observat ions simultaneously in 

f"our pastures of" 100� 70� 50 and 30 acres, in each of" wh i ch 

were 1 0  two year old Hereford steers. He found� as a re-

sult of" only one day's observation, that the an imals trav­

ell ed further in a large paddock. 

Sheppe rd. 1 927 ( 6) � after one 2l..jhl;'.observat ion wi th three 

Heref"ord st�ers on sweet clover pas ture, f"ound they spent 

8� hours graz ing� 7± hours ly ing, 4� hours sleepi ng and 4 

hours stand ing. 

Gory 1 927 (7) reports a study made of' cattle� sheep and 

goats under range (f"ree-graz ing) cond itions at monthly i nter-

vals over a per i od of" three years. He f" i nds that range 

animals are regular in the ir habits, and the length of" t ime 

they spend in feeding is largely determined by the length of" 

daylight and to a lesser extent by air temperature. Mature 

Heref"ord cows spent an average of" 461 m i nutes f"eeding out of" 

81 7 minutes,i.e. 56% of" their ti me. He also records the 

t i me spent by the an imals travelling� rest i ng� l icki ng salt, 

drink ing, ruminating and idling. 

The same author c ites a Norweg ian publication (8) whi ch 
.. 



he suggests 1s or l1m1ted s1g nificance. 

Ell1ng boe (8) does state, however, that an1mals on pasture, 

hav1ng gone to rest, w1ll stay at rest during the hours or 

darkness. 

Ful l e r  1928, (9) who reports some observations on stall-

red dairy cows, finds a sl1ght breed d�rence in time spent 

standing. 

¥osely et al 1929 (10) report some observations made from 

0 500 to 2100 hours• on Holste1n cows on irrigated pastu1�s in 

Montana. 

From rau r observations - two each 1n June and August -

they show that cows on pasture graze an averag e of 9.16 hours 

per day wh1le cows on pasture plus :- Alf-Al:f"a ha;sr, limited 

gra1n rat1on, and full gra1n rat1on graze respectively 29%, 

39% and 42% l ess than on pastur·e alone. 

Hodgson 193 3 ( 11) made observations concerning the time 

spent grazing by Holstein cattle under systems or rotational 

an d contj_nuous {unrestricted) grazing. g1s observations, 

made during daylight only from 0600 hours onwards, showed that 

the cows grazed 6i - 7 hours daily under rotational grazing 

and 7-7� hours daily under continuous grazing. 

Giobel and Lindbom 1934 (12) in Sweden reported that 

milking c ows on pasture spent approximately half their time 

in errective grazing, and the rem ainder chewing the cud and 

resting. 

The intensity or grazing during the day and night was 

similar. 

Le� 1935, (13) during an investigation into reed-f lavour 

in cream, carried ou t some nigh t observations on a large Jersey 

herd in the Waikato distr1ct. 

•
To avoid conrusion, the internation al 24 hour day has bee n  

followed throughout th1s account. Thus, midnigh t is 2400 
hours and noon 1200 hours. 

... 



He round little or no grazing done by well-fed cows 

between 0100 hours and morning millcing. 

Atkeson et al 1942 (14) studied the comparative time 

spent 1n grazing by milking cows on six different pastures, 

observations being taken during a da;ylight period or 11.7 

hours for t hree consecutive days on each pasture. 

Although the animals received s upplementary reed, they 

spent 31% more time in grazing on poor pasture ( average 7-3 

hours ) than on good pasture (average 5.6 hours) . 

The s ame aut:hors made a more detailed study or 56 dry 

cows and yearling heifers depastured continuously on 30 

acres or excellent Balbo rye pasture 6-10" high, and receiving 

no su pplementary reed. They recorded the number or animals 

grazing, standing and lying down at 5 minute intervals during 

three consecutive 24 hour periods. 

The a nimals spent an average or 7 hours grazing, 4 hours 

standing o r  w alking, and 13 hours lying down dur ing each 24 

hour period. 

During 14 hours o:f' daylight, 40% or the time was spent 

grazing. No mention is made or the breeds or cows used in 

these experiment s. 

Johnsto ne-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 t hat whatever the length or the h erbage, 

the animals s pent only 7-8 hours per 24 hours in grazing, or 

which an estimated 5 hours is actually employed in gathering 

herbage, while the remainder was spent in walking short distanc­

es and in sele cting the area to be grazed. 

On the averag e 60% or the g razing was performed by day, 

when the distance walked was two miles, and 40% by night when 

the animals travelled only about half a mile. 

Data was also collected on the t ime spent lying dow�, 

cudding, frequency or defaecation, weight and extent or dropp­

ings, frequency or urination, number or drinks. 
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seath & M�ller 1946 (16) have st ud�ed the effect of 

warm weather o n  t he grazing performa nce of three Jersey and 

three Holstein cows du r�ng five 24 ho u r  periods, and report 

that a ir temperatures abov e abo ut 72° F. exerted a marked 

effect on t he proporti on or time spent grazing between day 

an d ni ght. 

Because of' the wid e  var� ety of cond�tions under which 

all the above stu d�es ha ve been condu cted, it i s  apparent 

that the results need no t necessar�ly app ly to the grazing 

behavi o ur of New Ze aland da �ry stock. 

A usefu l p aper by Hanco ck & Walla ce 1947 (17) was read 

to t he N. z.soci ety of Animal Producti on in which the authors 

report th e r esults of o bservati ons on s�x pa �rs of l actat�ng 

monozygot�c twin heifers. 

They report that cows spend an a verage of 28% o f  their tim e 

grazing, of wh�cl1 three-fifths takes place while �n the 'da y' 

p addock and two f'if't.hs in t he 'nie;ht' paddock. 

They presented data showing the great similarity in 

grazing behav�our with in set.s of' twins, the well defined 

graz�ng cycl.e s - four duri ng daylight and one during the 

night, the d istributi on of natur al f'unct�ons, the variation 

in number of b�tes and number o f  bo luses chewed, t.he distance 

walked, a nd the influence of hot weather. 

These obsepvati.ons were c arri ed o ut on g ood pasture of 

approx:i.mately tbe same density and height (5-6") and. represent 

a real cont:!'·i but. ion to our kn owl ede:;e of a nimal behav�our. 

--- oOo ---
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METHOD 

(A) CQT.LECTION OF DATA 

Twent;y-six •day-time' * and Twenty-f'our 'night-time' 

observations were carried out in the f'ield et �n tervals 
from Jan . 7th 1947 to Dec. 1st. 1947 on lactating Friesian 

and Jersey cows of' the Massey College herds . An observer 

stationed either in the paddock or in a position over-looking 

it recorded the number of' animals grazing, standing not 

gra zing, and ly � ng down at either ten or fifteen-minute 

intervals b_etween milkings, and any other inf'ormatj. on includ-

ing weather, condition of' pastur-e, use of' shade and shelte r . 

A preliminary study showed, among other things, that it 

was physically impossible for one observer, during hot 

weather, to maintain a 24 hour vigil, an d accordingly each 

24 hour observation was carried out in two stages: -

(A) Day -time - f'rom morning to evening milking on one day. 

( P) Nigh t-ti me from evening t o  morning mil k ing on the 

subsequent night. 

VVhile recording. what has been termed 'her d behaviour' at 

fifteen minute rntervals, wherever possible one or two 

individual animals were kept under continuous observation, 

depending on the shape of' the p�ddock, the number of' cows 

in the herd, and -6n weather conditions. The animals used 

for these 'individual behe.viour' studies were chosen mainly 

on the basis of' production, and also because of' distinctive 

appearance for ease in identif'ication. The object was to 

ga in some idea of' the variabilit;y of' individuals compared 

with the whole herd of' which they were members. 

Management: The three herds on which observat ions 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 pu�-bred Friesian herd. 

* Unless otherVlise specified in this account, 'day-time' and 
'night-time' observations re fer, f'or convenience, to the 
interval between 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 product ion (Spring calving) and the Fries ians 

for winter m ilk production. ( Autumn calving) . 

In May, a 'combined herd' was crea-ted by including w ith 

the newly-calved Fries ians an;y carry-over cows from the pur·e­

bred Jersey herd (e.g. late calvers, 'empty' cows, ' strippers' ) .  

Th is comb ined herd was managed for winter product ion. 

In August, freshly calved pure-bred Jerseys an d some 

Friesians were added to the winter herd until enough numbers 

were ava ilable to justify the format ion, once aga in, or 

separate Fries ian and Jersey berd.s. 

Feeding: For pract ically every observat ion per iod during 

the year, except in the l�te spring, the cows rece ived one or 

more or the following supplements:- meadow hay, grass 

ens ilage, chou moell ier (in s itu or carted out) , soft turn ips, 

and mangolds; they can be cons idered well fed at all times, 

as judged by the amount or supplements not utilised and by 

the pasture available. An attempt was made to record, on 

certain occas ions, the time spent eat ing hay or ensilage as 

d ist inct from actually graz ing. 
�. 

No attempt was made to 

estimate the wastage due to trampl ing and so iling. 

The prelim inary studies indicated tbat cows would not 

read ily graze the rank patches or growth result ing from 

previous stock excretions, and this suggested the poss ibility 

of measur ing the remaining "grazeable pasture" as an indicat ion 

or the amount or herbage per acre actually available ror 

eat ing. 

Accord ingly, on a number or occas ions, sample areas or 

short palatable 'grazeable pasture' were selected at random 

over the paddock, and on each area 9 sq. rt. or herbage was 

cut by hand with special grass shears. This herbage was 

w� ighed, and a representative aliquot was oven-dr ied to 

determ ine the Dry !·!i_atter per cent and hence the "grazeable 

D.". M. /acre". Sampl ing was carr ied out by placing a 3' x 3' 

square w ire frame over the area selected ror cl ipp ing. 
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Ind i v idua l Beha v i o ur :  On s e veral occ a s i o ns re cord s of the 

d i st.ance w a l ke d  we re co l l e c ted us i ng the me thod of John s t one­

Wa l l ace a n d  Ke nne dy .  (15) 

Numbe red pe g s  we re space d  sy s tema t ic a l ly a t  2 2  y ard 

i n te rva l s , s o  tha t t he ab s e rve r co u l d  record on graph pape r 

the po s i t i on of the i nd i v i dua l cow a t  a ny i n s tan t wi th 

re f e rence t o  one o r  mo re of the pe g s . Appe ndix I show s the 

type o f  i n�o rma t i o n  collected i n  the �ield by th i s  me thod . 

F o r  ind i v i dua l b eha v i our the d a t a re co rde d were : ­

e xa c t  t ime s  spen t g raz i ng ,  s ta nd i ng no t g ra z ing ,  ly i ng down , 

rum i na t i ng ,  and the n umb e r  o� d ri nk s . The ra te o� e a t i ng i . e .  

numb e r  o f  b i te s  pe r mi nu te wa s re c o rde d �o r s ome a n ima l s  a t  

ha l f-hou rly inte rva l s , wh i le the numb e r of' che ws pe r b o l us 

wa s i n  s ome ca se s no te d when anima l s  we re r·Umi na t i ng .  

An a t t emp t wa s a l s o ma de , us i ng a s t op-wa tch to re cord 

the t i me s pe n t  a c t ua l ly e a t i ng a s  dj.s t i nc t  from wa l k i ng 

sho r t  d i s t a nce s a n d/o r  s e l ect ing he rb age to be e a te n .  (15) 
Thi s wa s l ate r di sco nt i nue d , s i  nee ·the o n ly type o� s t op-

wa t ch procurable - the o r t hodox type 

fo r ob s e rv a ti o ns o� th i s  na ture . 

p ro ve d  u ns u i t a b l e  

A t tempt s we re a l s o  ma de t o  e s t i ma te the we i �h t  o �  s o l i d  

e xc re t i o n s  from i nd i v i du a l cows b y  c o l le c t ing � re shly v o ide d 

d u ng wi th a sho ve l  a nd we i gh i ng , whi ch pre se nted s ome dons i de r­

a b l e  d i ff i cu l ty . Apa r t  f rom th i s , whe n many cow s  we re 

pre s e nt ,  or in l a rge r  p a d docks of 5 - 6 acre s , the a n i ma l  

i n  que s t i on could o f te n  de fae ca te w i t ho u t  be i ng ab se rved ; 

the me thod was there fore d i s con t i nue d a s  be i ng uns a t i sf ac t o ry 

a�ter some da ta had been co l lec te d .  

N ight Ob serva t i ons: These we re ca r r i e d  out between e ve n i ng 

and mo rn ing m i lk i ng ,  a n d  wh i le fairly s a t i s factory f'o r herd 

b ehav i our , we re l e ss su i te d  f'o r obse rvi ng i nd i v i dua l a n i ma ls 

d ue to t he compa r a t i ve ly large s i ze of' t he padd o cks . For 

these obse rva t i o ns ,  the ob s e rver w a s  s e a ted i n  a mo t o r-v eh icle 

s t a t i o ne d  i n  the cen tre of the pa d dock , ge t t i ng out a t  f' if' te e n  

mi nu te i n te rv a ls t o  reco rd he rd b e ha vi o ur wi th the a i d  of' a 
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spotlight. Unrortunately, it was not until June tha t a 

surriciently pow errul 5-cellspotlight co uld be procured, and 

even then, comple t e  coverage or a 5 acre paddock rrom one 

position was rarely possible. The p rocedure generally 

adapted was to walk arou nd among th e animals, which did not 

appear to be di sturbed to an y extent by the light. Some 

anima ls, because or their colouring, were extremely dirficul t 

to ide ntiry with the spo tlight except a t  close quarters. 

Production Records: These were collected as ava ila ble rrom 

Grou p Herd Tes t  figures, while in some cases, total milk 

weights across the s tage a t  t he Dairy Factory were used. 

Meteorological Da ta: This was o btained fro m s tandard 

recording appara tus at t he Grasslands D ivision adjacent to 

t he College Farm. 

Wa t er 9onsumption: This-wss measured in t he 

paddocks and in the yard by a ttaching an ordinary ho usehold 

wa t er-me ter to suitable troughs. Having rilled the trough 

to a pre-determined level, the ball-cock was tied back, 

thus s topp ing the water inrlow. At in tervals during the 

day, water was in troduced through the meter, and rinally, 

when th e herd was t aken out, the t rough was rilled through 

the me ter to t he previous level. This allowed an est imate 

of the total rree-water co nsumption; from which the average 

consumption per cow could be calculated. 

General: Notes w ere taken on any other aspects or beha viour 

likely to be relevant to t he investigation, including the use 

or shade and shelter, condition and palatability of the 

pasture, the efrect of rain, and of an imals in aestrus. 

These are discussed in appropria te places in the results. 
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( B) D I SC U S SION OF METHOD 

I t  i s  des i red t o  empha s i ze i n  c o n nec t i o n  w i th t he 

meth o d  a d op ted t h a t : -

(1) F arm ma nageme n t  co ul d n o t  be i n te r�ered w i th ,  s o  t h a t 

ob serv a t i o ns had i n  mos t  c a ses t o  be made a s  oppo r t u n i ty 

o��ere d .  

( 2) There are c o ns ider ab le p r a c t i ca l  a nd phy s i c a l  l im i t a t i o n s  

when o n ly o ne ob serve r i s  ava i la b le t o  conduct a s t udy o �  th i s  

na t ure ,  a nd so me o �  t he objec t i o ns d iscu s sed belo w  cou l d be 

pa r t ly o verco me w i th a d equ a te �aci l ities a nd l abou r .  

C a s ual help wa s o b tained �rom t i me t o  t ime ,  bu t cou l d  no t 

be cons i dered a l to ge t her re l i ab l e. 

In terva ls be tween ob s erva t i o ns : In v iew o� t he p r imary 

objec t o �  t his study i .e .  t o  es tab l i sh a s ta nd a rd o �  beha v i o ur ,  

a n d  a l s o  bec ause each ob s erv a t i o n  extend i ng o ver o ne d ay a nd 

n i gh t  a c coun ted �or approxima tely 2� days o� the wr i ter's t i me , 

i t  w a s dec1ded th a t  regul ar f or t n igh t ly ob serv a t i o n s  fo r 11 

mon th s  wo ul d pro v ide rea so nably c ompl e te i n�orma t i o n  o n  

a n�ma l beh a v i our thr o ugh out the year. For reaso n s  o �  

perso nal c omf ort , a nd because da ta was requ ired under ''normal'' 

cond i t i o n s , i t  was neces sary t o  c onduc t ob serva t i ons dur i ng 

per i o d s  o f  rea s on ab l y  set tled wea t he r. Ag a i n ,  o nly cer t a i n  

p a d d o c k s  were o� a s u i table s i ze and sha pe ,  s o  th a t  f o r  

v a r i ous rea s o ns the i n terv a l be t ween suc ces s i ve ob serv a t i o ns 

wa s a s  much a s  34 d ay s. 

Rec o rd i ng Herd Beh a v i our : S i nce t he ob server wa s usua l ly 

reco rd ing the beha v i o ur o �  1 - 2 c o w s  c o nt i nuou s l y , a l o ng 

w i th herd b eha v i o ur ,  15 mi nutes wa s �ound the mo s t  co n ven-

ien t  in terva l  to use between c o n sec u t i ve co unt s .  Ho wever , 

as t he me t hod devel o ped , i t  wa s �ound tha t 10 mi nu te in terva l s  

c ould be a d op ted i n  t h e  d ay- t ime w i t h o u t  lo s s  of accu racy , 

a nd th i s  wa s done �rom May o nw a rd s . 
this 

To tes t the v a l i d i ty o�Aa s s ump t i o n ,  one da�- t i me 

ob serva t i o n  on iJerd beha v i o ur a t  5 m i nute in terva l s  was 

carr ied out , a nd t h e  times s�nt in v&rio us act ivi t ies 
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were comp er ed when calculated on the b asis o� 5, 10, and 15 

minute intervals respectivel�- (T able!) 

Tab le . 'I: 

Comnarison of Herd Behaviour on the basis of 5, 10, and 15 

minute intervals be tween cou nts .  

35 Friesians Mar. 31 

5 MINUTE 10 MINUTE As ;0 OF 15 MINUTE AS % OF 

INTERVA.LS INTERVALS COL. ( 1 I�'JTERV.l\LS C�OJ..�. ( 1 ) 

( 1 ) (2) � (3) 
GRAZING 5-08 hrs. 5-18 _h rs . 10 2. o;1o 5- 23 hrs. 103-CJ16 

NOT GRAZING 3-46 hrs. 3-4 2 h rs . 98·. 8% 3-57 hrs. 103- 1% 

From Table I it is s een t h a t  the a c c ura c y  los t by a dopting 

15 minute intervals is up to 3%, compared with 5minute intervals. 

Actually, a series of counts made at, say, 10 minute 

intervals ,::1ves no information on :hr:::::-·c1 !:>tc'hr:;viour dui�inc the 

in te rve ni r\s per 1.o<l o:f' time. In analysing the data, therefore, 

use was made of a moving average 

intervals for example:-

A 

B 

c 

Number grazing '3t 0800 hrs. 
" " 

" lt 

" 0810 
!I 08 20 " 

A*B 2 du r ing 
i� .. CTUAL 
COUNTS 

1 1 

17 
26 

two 

A+B 
-2-

B+C 
-2-

BUccessive 

= 

MOVING 
.A.VERAGE 

""14 

21 . 5 

Thus, a n  average of 14 animals were g razing for 10 minutes from 

0800 hrs. to 0810 hrs .  This figure was a lso used in compiling 

the per-centage of cows grazing (see Results.) 

Ma na;;remen t: It was s omewlJat unfo r tunate t1l�1t, u_,_til the t,v.;o 

.t'' rie sian a nd Je rsey he rds we re c o mbine d f or wi n te r  produc t io n ,  

bre e d  c o mp a r isons h a d  o f  necessi ty to b e  m a de o n  diffe rent days 

a �d in dif�e re n t  p addocks . It shou l d  b e  no te d  th a t  F riesia ns 

ge nera l ly had a c c ess t o  l o nger a nd mo re l usc ious pasture duri ng 

the d ry summe r a n d  autumn mo n ths .  The winter p o lic �r o �  �e e ding 

o�� a utumn save d g rass i n  b re a ks w i th a n  e le c t ric �e n c e  m a d e  

i t  diffic ult to estima te the amount o f  f o o d  a v a il ab le , si n c e  o n  

most o c c asi o ns the a n i ma ls we re fe d c h o u  moe llie r i n  situ f o r  

about f o rty m i nutes afte r mo r n i ng mi lking, a nd a lso re c e ive d 

hay wh i le o n  the day-p a d d o c ks o f  a u t umn save d g rass. On 
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n gh t paddo ck s they re ce i ve d  h ay .o r  e ns i l a ge a nd e i the r ch o u  

m e l lie r ,  tur nip s o r  mango l d s . No autumn s a ve d gra s s  wa s f e d  

0 the nigh t paddock s . Fur th er remark s  co nce rn ing ma nage me n t  

w,ll be cons i dere d in the re sul t s .  
I I D�y and Nigh t Ob serva t i o ns : The dis co n t i nu i ty of day and n igh t 

obse rva t i ons , due t o  phys i c a l  l im i ta tion s , had two e ffec t s : -

(A) He rd b e h a v i o ur o n  the day-paddo ck could no t re a d i ly b e  

compare d wi th b e h a v i our o n  the n igh t paddo ck o f  the same day . 

(B) No to t a l  m i lk we i�h ts we re a v ail ab l e  i n  re s pe c t  of t h e  

day or n i g h t pe r i o d  s t ud i e d ,  s i nce e ve ning and mor n i ng mi lk wa s 

mixe d t oge th er for we i ghing a t  the f ac tory . From June onw2rds, 

whe n  a s s i s t a nce was ob t a i ne d ,  a co n t i nuo us 24 hour pe r i od wa s co v e red 

at e ach o b s e rva t i o n .  

Fee d A v a i lab le : Whe n t h i s s tudy was commenced i n  Janua ry mo s t  

Pr ddock s  had many rank p a tch es of growth a s  a resul t o f  p re vious 

s tock exc r -e t i o ns , and i t  wa s no t i ce d  tha t cows pre ferred t o  

g�aze the rema i n i ng unca n t am i n a te d  a re a s  wh ich we re compa r a t i ve ly 

s�ort .  The e s t ima t i o n  o f  tb i s  "gra ze ab l e  pa s ture " ( se e  

"Co l le c t i on o f  Da t a "  ab o ve ) wa s t he re f o re a le g i t i ma te me a s ure of 

the amou n t  of f eed a va i l ab l e  fo r gra zing. 

W i th the a ppro a ch of dry we a ther in l a te summe r ,  h owe ver , 

pa s ture s rap i dl y  dec l i ne d  in p ro duc tivity , a nd i t  became a l mo s t  

impo ssible to deci de , by a ny me a n s , wha t cons tituted gre ze ab le 

�a s ture. This diff i cu l t y  wa s a l s o  a pp a re n t  whe n s to ck 

�epa s t ure d on h ay af te1�a t h , o n  a u tumn s av e d gra s s ,  a nd 

sp ring g ra s s .  

we r e  

o n  

The proced u re in e s t ima t i ng t h e  fee d  a vail a b le wa s to cl i p  

the g ra s s a s  s o o n  a s  p o s sibl e a f t e r  t he comme n ceme n t  o f  g r a zing , 

a nd le ave t he p addock fo r up t o  30 mi nu te s while t he s a mp l e s  

�e re we ighed a nd put in a drying -ove n. From p re vious wo rk it ,a d  b e e n e stab li s h e d  t h a t a l l a nima l s  i n  t he he rd could b e.re lie d  

�o g ra ze co nt i nuo us ly o n ly fo r the firs t h o u r  afte r e n t e ring t he 

Paddock . The refore , b e ca us e  of the w o rk invo l ve d  in s e l e c t i ng 

a nd cl;ipping s ample a re a s , a nd the t i me limi t impo sed , t h e numb e r  

Of s ample s wa s limite d i n  p ra c tice t o  s ix. 

o n  
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The calculation of' ''grazeable Dry Matter per acre'' f'rom 

:)nly six r•andom samples of' 9sq. f't. 54 sq. f't. 
1 

= so6 acre) 
would be &pen to very serious objection in any critical studies 

:)f' paeture yield, (18) but in view of' the arbitar�,r nature of' the 

grazeable pa sture concept and the presence of' other illnco ntrollable 

:::!omplicating f'actors, su ch a measure is, in any case, no more 

than a guide t o  t he qu antity of' pasture available. There 

seemed no way of' overcoming the f'act that the moistur·e cont e
.
nt 

of' the grass could be seriously affected by r·ain, dew, or f'rost, 

while an attempt made to weigh sa mples in the paddock proved 

unsatisfactory because suf'f'icientl;y sensitive scales were not 

available. 

The main cr iticism in interpreting the quest ion of f'eed 

ava i lable is in the f'act that�m�practically every observrtion 

u.a;y, the ecnimEcls reec_�:.i.vcd s ome f'o rm of' suppleme n t a ry feed in tbe 

paddock, so that even an accurate measure of' the amount of' 

pasture l_::Jresent wou ld n ot ne cessa r i ly rep resen t t h e  qu a nti t y of' 

feed o.vailcble. 

this study, t o  measure the amount of' s upplemen tB.ry feed except in 

the case of' baled bay. Appendix II shows the average weight of' 

a ba le of' hay to be 50lbs. In view of' all these o b j ecti ons, it 

is concluded that estimations of' the amount of' food available 

f'or consumpti on s hould 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 night obse rv a ti ons on individual cows were com pleted, but 

proved of' co nsiderable dif'f'iculty in t he large paddocks with t he 

facilities available. 

Conclusion: Under the circumstance of' th is study, the presence 

of' so many unco ntrollable factors is unfortunate, and must detract 

f'rom the signif'icance2of' t he r esvlts. In � a r t icul a r , the 

constitutes a se rious wealcness in any attempt to measur e 

objectively the be haviour of' grazing animals, and while any 

conclusions can be applied t o  the conditions under which this 
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tudy wa s conducted, they can not, for t he most part, be 

eneralised to i n c lude o ther dif ferent systems of husb andry . 

Al t hougb s o me data were collected on the t i me spen t ea t i ng 

ay or en s ilage, (as di s t i nc t  from grass) the size of the pa ddoc k s  

nd the number of' cows i n  t h e  herd gener'a l ly made i1.; necessary 

1tror the obs e rve r to regard all feeding a c t i v i t ie s  - wbether eating 
I 

�ay , ensil aee, turnips, ma n�c·J_ds, chou �oellier or grass - as 

--- oOo 



TABLE II: Illustrating the proceoure followed in analysi� 

the cr.ude Data. 

Per- centage of herd engag ed in graz2ng at 10 minute 
intervals. 

23 Friesian cows in Paddock 21 (Winter Grass ) July 25. 

I MOVING COL-/ 3) MOVING COL. ( 3) 
NO. A+B AVGE AS NO. AVGE .AS -f /0 A+B ./0 
GRAZING 2 OF 23 GRAZING OF 23 

TIME (2} ( 3) (4) TIME ( 2) 
2

(3) (:4) 
0640 -23 -- -- 1240 5 ''7 30 
0650 _.23 23 100 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 33 
0730 23 23 100 1330 7 6.5 28 
0740 23 23 100 1340 8 7-5 33 
0750 22 22-5 98 1350 1 1 9-5 41 
0800 19 20.5 89 1400 10 10.5 46 
0810 9 14 61 1410 9 9-5 41 
0820 6 7-5 33 1420 16 12. 5 54 
0830 3 4-5 20 1430 12 14 61 
0840 3 3 13 1440 12 12 52 
0850 4 3-5 15 1450 10 1 1 48 
0900 3 3-5 15 1500 12 1 1 48 
0910 6 4-5 20 1510 9 10.5 46 
0920 22 14 61 1520 1 1 10 44 
0930 23 22-5 98 1530 10 10-5 46 
0940 22 22-5 98 
0950 23 22-5 98 
1000 22 22-5 98 TOTAL 649 1010 20 21 91 = 

1020 19 19-5 85 . INTERVALS - 10 MIHU'l'ES 
1030 14 16.5 72 . . �'O'l'AL MINU'i'E3 = 649 X 10 
1040 18 16 70 = 6490 minutes 
1050 14 16 70 NO. O:F' CO'i'/8 IN rmRD = 23 
1100 12 13 57 . . AVGE J?ii:R cow = 6490 

23 1110 7 9-5 41 282 minu:tes 1120 4 5-5 24 
- -

1130 3 3-5 15 = 4-70 hours 

111.+.0 8 5-5 24 
1150 7 7-5 33 
1200 8 7-5 33 
1210 8 8 35 
1220 8 8 35 
1230 I 9 8.5 37 



RESULTS 

M�THOD OF PRESENTAT I ON: The l arge volume of' d a ta col lec ted 

in tbe f'ield wa s in a :t:drm wh i ch m ade it di:ff'icult to 

s umma ri se with out ob s curing the cyclic nature o f'  g r a zing 

ac tivities ( Appendix lii) 
It was th e re:f'ore decided to p resent the results i n  

g ra phic a l  form b y  exp res sing, as a per -centa ge o f'  a ll c o w s  

in the herd o n  th a t d a;:..r, the number grazing, s t anding * and 

l ying down a t  inte rvals throughout the pe riod being s tudied. 

This enab les relative behaviour to be viewed o n  a 

co mparabl e  basis. 

Fo r f'urth� r economy of' space, each g raph h a s  been ph o t o -

g raphed a n d  reduc ed in size. 

Th e p ro cedure followed in an a lysing the crude data h a s  

been discussed abo ve ( see "Discussion o f'  Me th od" ) a nd is 

i llust ra ted , in the c ase of' g razing , in Table II. 

It will be obse rved f'rom this Table that the mo v ing 

a verage (co lumn (3) )  rath e r tha n t he c rud e data ( co lumn (2 ) ) 

ha s b �e n  used �o calcul ate the per-c�n t age or t he he rd gra zing 

a t  a n y  time. T h i s  tends to smo o th :fluctuati o ns in the c rude 

d ata , and results in a clea rer vis ua l  pic ture when the se per-

centages a re plo tted against time in the g raph s p resented . 

An id entical p ro c edure has bee n  f ollowed f'or c a l c ul a ting the 

per-c enta ges a nd the average time pe r cow spe n t  standi ng a nd 

lying down. 

On e a c h  g raph ,  the a rea representi ng the pe r - c entage o f'  

c ows s t an ding has been s h aded , a nd is the remainder a f' ter 

plo t ting th e pe r - c en ta ge o f'  c ows gra zing a nd lying do wn. 

On day and nigh t p addoc ks ,  m�dda y  a nd midnight res pec tively 

i::s deno ted by a b roken ve r tic a l  line , while the b reed is 

indicBted by the let te rs ( F ) F riesians and ( J) Je rseys . 

• ' S ta nd ing ' inc ludes a l l o ther a c tivities apa rt f rom 
g ra zing o r  lying down and wou ld emb ra c e  wa lking , d rin�ing , 
idling , sc ra t c hing , fighting , lic king o ther a nima l s  observing 
di s tra c tio ns , a s  wel l a s  a c tua lly stand in g .  
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Graphs of 62 separa te observations on her d be haviour c a r ried 

out on 50 different days and nights from Jan. 7, 1947 to 

Dec 1, 1947, are p re sen ted in c hr onological order. 

In the legends ref er ring t o  each graph, under 'Beh aviour' , 

is set out the average number of hours per cow devoted to 

Gra zi ng, Standin g and Lying Down, while in brackets after 

e a c h ac tiv ity a re given the per -cen t ape it r€prese nts of' t he 

total time in the paddock, e.g. on Jan 7 the Frie sians in 

paddock 1 8  spen t 5 9 . 8% o:f' their t i me (9. 00 hrs ) in gra�ing. 

( See Graph No 1) . Other inf ormation e::;iven briefly in the 

legends i ncludes : -
Date 
Paddock number and area (where a va ilable ) 
Number and Breed o:f' c ows in the herd. 
Notes on Feed s upplies. 
Notes on 1ll'ea ther c ond i t ions. 

1�./ith reference to 'Temperature' ii; should be remembered 

that t:he maximum oc curs between 1330 - 1430 brs and t be minimum 

be tween 0300 - 0400 hrs, sub ject to weether conditions, the 

increments being in approximately a straight l ine between these 

ext remes. It sh o ul d also be realised that while the duration 

of actual darkness is governe d prima rily by tbe times of' 

'sunset' and 'sunrise', se ason and weather co nditions a lso pl�J 

a part. 

The followi ng abbreviations have been used:-

Pad Paddock. 

Max. temp. Maximum temperature. 

Min. temp. Minimum temperC:Jt.UPe. 

Gr. v-raz ing. 

� t. Standing. 

Lying Lying Down. 

TotAl time Number o:f' h ou rs i1.1 p8ddock. 

( 
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NUM BER S 

( 1 )  • ...T a n 7 
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L E G E J�DS . 

Pa d .  1 8  ( 7 .  6 5 a c re s ) ; 42 F r ie s i a ns . 

P a s t u re 3 4 ' '  h i g h .  Ha y a f' t e rma t h  o f  rye -

g ra s s  a nd c l o ve r . C l a s s e d  a s  e x ce l l e n t . 

W e a t he r :  F ine a nd s unny , m i l d , w i t h  l i g ht n o r t he r l y  

w i nd M a x . t e m p .  6 2 . 9F 

Be ha v i  o u r : G r . 5 - 3 8  h r s  ( 5 9 - 8 � ) ; S t  . 8 7 h rs ( 9 - 7/; ) ;  

L y i ng 2 .  7 5  h r s  ( 3 0 . 5/6 ) ; T o t a l  t ime 9 . 00 h r s . 

( 2 ) J a n  8 ;  Pa d 2 1  ( 5 . 6 5 a c re s ) ; 4 2  F r ie s i a ns . 

F e e d : P a s t u re 2 3 "  h i g h . Ha y a f t e rma t h  o f' rye -

g ra s s  a n d  c l o ve r .  C la s s e d  a s  g o o d . 

We a t he r :  Ove r c a s t  w i t h a ke e n  N - W w i nd , s u c h  t ha t  c ows 

p re fe rre d t o  re ma i n  i n  t he s he l t e r  o f' a b ox t h o rn  he d ge . 

M a x . t emp . 6 3 - 7F 

B e  l'la v i  o u r : G r .  6 - 3 3 h r s  ( 7 1 . 7/6 ) ;  S t . .  3 6  h r s  ( 4 . 1 ;-b ) ; 
L yi ng 2 . 1 4  hrs ( 24 . 2� ) ; T o t a l  t ime 8 . 8 3 h r s . 

A n ima l s  d i s t ra c t e d  �Y o t he r  s t o c k  a t  09 00 h r s . 

( 3 )  J a n  1 5 ; Pa d 28 ( 5 . 5 7 a c re s ) ;  4 1 F r i e s i a n s . 

F e e d : Pa s t u r e  2 - 3 "  h i g h . Ha y a ft e rma t h  o f'  rye gra s s , 

c o c ks f' o o t  a nd c l ove r .  C l a s s e d  a s  g o o d . 

·�ve a t he r :  

1 03 0  h r s . 

Ove r c a s t , w i t h  ra i n  s h o we rs a t  0 8 5 0  h r s  a nd a t  

M a x . t e m p . 5 8 - SF 

B e ha v i o u r : G r .  5 ·  5 5  h r s  ( 6 1 . 1 /b ) ; s t .  . 6 8 h r s  ( 7 .  5>b ) ; 

l y in g  2 . 8 5  h r s  ( 3 1 - 4/6 ) ;  T o t.a l t i me g .  08 h r s . 

A n ima l s  d i s t ra c t e d  by s e ve ra l b ul l s  i n  a d j a ce n t  pa d d o c k .  

( 4 )  J a n  1 6  - 1 7 ;  Pa d 4 ( 6 . 24 a c re s ) ;  4 1  F r i e s i a ns . 

Pa s t u re 2 - 5 "  h i g h ,  w i t h  mu c h  c l ov e r .  M a ny ra nk 

pa t c he s , b u t  c l a s s ed a s  g o od c ow pa s tu re . 

We a t he r : C l o u d y  a nd m i l d , w i t h  l i g ht N - W w in d  dy i n g  a wa y . 

M o d e ra t e  d e w .  

B e ha v i o u r : 

M i n t e mp .  42 - 0F ( h i r )  3 7 - 2 F  ( G ra s s ) S uns e t 1 9 5 5 hl 

G r .  2 . 76 hrs ( 23 . 2 . .; ) ; S t • •  89 h r s  ( 7 • 5/b ) ; ... 
L y i ng 8 . 2 6  h r s  ( 6 9 - 3.-;b ) ;  T o t a l  t i me 1 1 • 9 1  h r s . 
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: s )  J a n  3 0 ; Pa d .  4 ( 6 . 2 4 a c re e ) ; 4 1  F l" ie s i a n s-

F e ed :  P a s t ure 2 - 3 "  h i gh . o f'  r:Yegr® s s' · a n d  muc h  c l o v e r .  

S ome ra nk p a t c h e s �  b ut c l a s s e d  a s  g o od .  S e ve ra l a n ima l s  

" b l o a t ed " by 09 3 0  h r s .  " 
W e a the r :  C l o udy a n d  m i l d , l a te r  be c om i ng ve ry h o t a nd s un ny .  

L i gh t  we s te rly b re e z e . Mo st a n im a l s  s t o o d  i n  t he � h a de o f'  

s o me t re e s wh e n  no t g ra z i ng .  Ma x .  t e mp . 7 6 . 0F .  

Be h a v i o ur : G r .  3 - 9 8 hrs ( 4 2 . 7% ) ; S t .  3 . 1 6  h r s ( 33 - 9% ) ,.  

l y i ng 2 . 1 9  h rs ( 2 3 - 4% ) ; To t a l t i me 9 - 3 3 h r s . 

6 )  J a n 3 1  - F e b  1 ;  P a d  1 1 ( 7 . 1 0 a c r·e s ) ; 4 1  F r i e s i a n s . 

F e ed : P a s t u re 2 - 61 1  h i g h , ma i n l y  o :f'  rye g ra s s  a nd w h i t e  c l o ve r 

w i t h  s o me c o c k s :f' o o t  a nd re d c l o v e r .  M an y  r a n k  p a t c h e s � b u t 

c l a s s e d a s  g o o d . 

W e a th e r :  C le a r  s k y  a nd m i l d  a f t e r a h o t  day . H e a vy de vJ .  

M i n  • .  te mp . 4 9 - ZF ( A i r )  4 2 . 2F ( G ra s s )  S u nse t a t  1 94 5  h r s .  

Be hav i o u r : G r . 3 . 64 ( 3 0 - 5% ) ; S t .  1 . 2 0  ( 1 0 . 1 % ) ; L y i ng 7 . 08 

( 5 9 - 4% ) ; To t a l  t i me 1 1 . 9 2 H r s . 

( 7 ) F eb 6 7 ;  P a d  5 ( 5 . 00 a c re s ) ;  4 1  F r i e s i a n s . 

Fe ed : P a s t u re 2 - 4 "  h igh . H a y  a f te rma th o :f'  rye g ra s s  a nd 

c o c k s f' o o t w i t h  muc h c l o ve r .  C l a s s ed a s  g o od .  A l l  c o w s  

t u rn e d  i n to c h o u  mo e l l i e r  f'o r 4 0  m i n u te s .  

V./e a  the r : C l o udy a nd m i l d . L igh t we s t e rly w i n d . F u l l m o o n ,  

b u t  pa r t ly ob s c u red by c l o u d s . M i n .  temp . 5 9 - 8 F  ( A i r ) 

5 3 ·  OF ( G ra s s ) . S un s e t a t  1 935 h r s . 
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�8 ) F e b  7 ;  Pa d 1 8  ( 7 - 65 ac re s ) ;  64 Je r s e y s . 

Fe e d :  P a s tu re 1 }� - 3 "  h i g h . Af t e rma t h ,  o f  rye g ra s s ,  c o c k s -

f o o t  a nd c o ns i d e rab le c):) ve r .  C l a s se d  a s  go od . 

we a tb e r :  S u nny a n d  w & rm w i t ll  l i gh t N - E w i nd . Bec o m i ng 

h o t :3 t 1 1 30 �fJ r s , w 11e n m21ny a n i ma l s  s ougb t tl:e s }-J e, Ci e  of s o me t ree s .  

Jvi a x • t e mp • 7 -:1J • 2 P • 

Be h a v i o u r : Gr . 4 - 7 3 h r s  ( 5 1 - 1 ;1. ) ; S t .  2 . 7 6  h rs ( ? 9 - 8% ) ; 
Ly i n g  1 - 7 6  h rs ( 1 0  om ) . ./ • /0 , To t a l  t i me 9 - 25 b r s . 

3 )  F eb 8 9 ; Pad 1 1  ( 7 - 1 0  a c re s ) ;  64 Je rs eys . 

Fe e d : Pa s t u re 1 -1·  - 4" h i gh . M a ny r a nk p a t ch e s of rye g ra s s  

a nd c l ove r .  C l a s se d  a s  a v e ::: ·a ge . App r ox .  8 c w t .  c f  s o f t  

t u rn i p s  fe d i n  the p a dd o ck . 

We e th e r :  O ve rc a s t a nd m i l d  a f te r a h o t  d a y .  F u l l  moo n 

p a r t ly ob s c u re d  by c l oud s .  M i n .  temp . 6 1 . 1 F ( A i r )  5 7 - 0F ( G ra s s ) 
S un s e t e t  1 932 h rs .  Su n r i s e a t  0 5 3 6  h rs .  

Be h EJ v i ou r :  G r .  4 - 38 h rs ( 34 - 6% ) ; S t .  1 - 5 1 h rs ( 1 1  , 9% ) ; 

Ly i ng 6 . 77 h r s  ( 53 - 5% ) ; T o t a l  t ime 1 2 . 6 � h rs .  

J)  Fe b 8 9 ; Pad 1 2 ;  4 1  F r ie s i a ns .  

F e e d : P a s t u re 2 - 4 "  h i gh . Af t e rma t h  of rye g ra s s , c oc ksfoot 

a nd c l o v e r .  C l a s se d  a s  a v e rage . A l l  c ow s  a l l owe d on c h ou 

moe l l i e r  f o r  40 m i nu te s .  

W e a th e r : S a me a s  ( 9 ) ab ove . 

Be h a v i our : G r .  3 , 9 1  h rs ( 32 . 8% ) ; S t .  - 5 9 h rs ( 5 . 0% ) ; 

Ly i ng 7 � 4 2  h rs ( 62 . 2% ) ; To t a l  t i me 1 1 . 92 h rs . 

) Feb 2 1 ; 

Fe e'd : 

F a d  30 D .  R .  I • ( 1 • 9 ac re s ) ; 39 Je r s e y s . 

Pa s ture 2 - 7 "  h i gh o f  rye g r�J S S  a nd muc h  c love r .  

C l a s s e d  a s  go o d .  6 5 5  l b s D .  M • /a c re " g r a ze ab l e  p a s  t u  re " • 

Appro x .  8 c w t c b ou moe l l i e r fe d a t  1 04 5  hrs . 

We a th e r :  Bri gh t  s u nsh i ne , mode ra te N - W w i nd a nd mi l d  

tempe ra t ure . M ax . tem:':"1 · 69 . 5F .  

Be h a v i o u r : G r .  5 - 30 h rs ( 6 1 . 1 VJ% ) ; S t .  1 . 5 6  h rs ( 1 8 . 0% )  

Ly i ng 1 . 8 1  h rs ( 2 0 . 9% ) ; To ta l t ime 8 . 67 h rs . 
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Feb 2 5 ; P a d  1 0  D . R . I .  ( 1 . 2 4 a c re s ) ; 3 9  J e r s eys . 

Fe e d : P a s t u re 2 - 5 "  h i gh of' rye g ra s s �  c oc ks f' oo t a nd c l c:;> ve r . 

Une v e n �  b u t  c la s s e d  a s  g o o d . 605 lb s D . M . /a c re o f'  g r a ze ab le � 

p a s t u re .  App r ox . 8 c w t . c h o u m o e l l i e r  a n d a f e w  t u rn i p s  f'ed 

a t  1 0 3 0  h r s . 

W e a th e r :  O v e rc a s t ,  l i g h t  N - W w i nd , s l i gh t  r a i n f ro m  1 7 30 h r s 

0 8 2 0 h rs . M a x . temp . 6 8 . 0F 

Be ha v i o u r : G r - 5 - 1 0  h r s _ ( 57 - 5% )  S t . 1 • 9 1  h r s  ( 2 1  • 5% ) ; 

L y i ng 1 . 8 6 h rs ( 2 1 . 0% ) ; To t a l  t i me 8 . 87 h rs . 

D )  Feb 2 6  - 2 7 ; Pa d  1 4  D . R . I .  ( 1 . L�Oa c re s ) ; 39 Je r s e y s .  

Fe e d : P a s tu re 2 5 "  h i gh ,.  o f'  rye gra s s ,  c o ck s f' o o t  a n d c love r ,  

w i t h  s ome Yo rksh i re f' o g  a nd s e e d-he a d s . C l a s se d  a s  a ve ra ge . 

490lb s D . M . / a c re gra ze ab l e  p a s ture . App rox . 6 c w t .  c h o u  moe l l i e 1  

f'e d i n  pad d oc k .  

W e a t he r :  C le a r  s k y , l i ght e a s t e rly w i nd ,  l i gh t d e w ,  s l i gh t  

fro s t . M i n .  t�mp . 3 8 - 5F ( A i r) 30 - 0F ( G r a s s )  S u n s e t 1 9 1 1  h r s ,  

Sunr i s e 055 8 h rs .  

Be h a v i o u r : G r . 3 - 9 2 h rs ( 32 - 4% ) ; S t .  1 . 38 h rs · ( 1 1 - 4% )  

Ly i ng 6 . 80 h rs ( 5 6 . 2 % ) ; T o t a l  t i me 1 2 - 1 0  h rs .  

Q4) M a r  4 ;  P a d  3 0  D . R . I .  ( 1 . 9 a c re s ) ;  39 Je r s e y s . 

Fe e d : P a s tu re 3 - 4 "  h i gh wi th rye g ra s s  a nd muc h  c l o ve r . 

C l a s se d  a s  g o o d .  840 lb s D . M . /a c re o f'  g r a z e a b l e  p a s t u re .  

App rox . 8 c w t . c h o u  mo e l l ie r  f'e d a t  1 1 00 h rs .  

We a t he :f' :  F i ne a n d  s u n ny �  l i gh t  we s te rl y b re e ze . M a x .  te mp .  7•r ;; c  

Be h'8 v i  o u r :  ·G r .  4- . 7 9 h r s  ( 5 2  . 3% ) ; S t • 2 . 2 8 h r s  ( 2 4 . 9% ) ; 

Ly i ng 2 � 08 h r s ( 2 2 - 7% ) ; T o t a l  t i me 9 - 1 5  h rs .  

f; )  M a r 7 ;  P a d  1 9  ( 5 - 74 a c re s ) ; 58 Je r s e y s . 

Fe e d : P a s t u re 2 - 4 '' h i gh ,  ,c-:r--ry� g ra s s a nd c o c k s f'o o t ,  a n d . ...... 

ve ry d ry .  

pa s tu re .  

Vl.1e a th e r :  

7 6 . 0F 

B e ha v i o u r : 

C l a s se d  a s  ave r a ge .  · 870lb s . D . M . /a c re g ra ze ab le 

All c ows - h a d  35 m i nu te s  o n  c h o u  moe ll i e r .  

S u n ny ,  c a lm �  b e c omi ng ve ry ho t b y  1 2 30 h rs .  M a x .  t e mp .  

G r .  5 . 66 h r s ( 6 1 - 3% ) ; S t .  1 • 6 2  h rs ( 1 7 .  5% ) 

Ly i ng 1 - 9 6 h rs ( 2 1 - 2% ) ; T o t a l t i me 9 • 2L� h r s • 
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J 6 )  M a r  1 0 - 1 1  ; P a d  3 ( 5 . 00 �cre s ) ; 35 Fr ie s i a ns .  

Fe ed : ---
Pa s t u r-e 2 - 6 "  h i gh o f'  rye gra s s  and c lo ve r ,  s omewhat . u n -

e ve n . C la s se d  a s  go o d . 8 9 0Lbs D . M . /a c re gra ze ab l e  pas ture . 

Al l c ow s  b e d  40 m i nu te s o n  c h o u  mo e l l ier a f ter mi l k i ng 

We a the r :  C l oudy a n d mi l d  wi t h  l i gh t we s te rly b r-e e ze . 

M i n . temp . 5 9 - 5F ( A i r )  5 4 - 2F ( Gr a s s )  S un s e t 1 852 h rs . 

S unri s e 1 8 1 2  hrs . 

Be h a v i o ur : Gr . 4 . 0 0 h r-s ( 33 - 3% ) ; S t .  • 6 9  h r-s ( 5 .  8% ) 

Lyi ng 7 - 3 1  hrs ( 6 0 . 9% ) ; T o t a l  t i me 1 2 . 00 hrs . 

M ar · 1 8  - 1 9 ;  P a d  1 2 ;  

Fee d ;  Pa s  tu re 1- 2 � "  

6 4  Je rs e ys . 

h ig h  o f'  r-ye gra s s  and c l o ve r .  Ve ry dry , 

c l a s s e d  a s  a ver a g e . Approx.  1 4  c w t .  e ns i l a ge f'e d i n  t he 

paddoc k .  

We a t he r : C l e a r ,  c a lm , m o der a te tempe r-a t ure , h e avy de w .  

M i n .  te mp . 5 1 . 1 P ( A ir )  4 0 . 8F (Gra s s )  Suns e t  1 8 38 hrs . 

Be h a v i ou r : Gr . 2 ,  64 hrs ( 2 1  . 3% ) ; S t .  1 . 4 7 hrs ( 1 1  . 8% ) ; 

Lyi ng 8 . 3 1 hrs ( � 6 . 9% ) ; To t a l  t i me 1 2 - 4 2 hrs . 

3 )  M ar 2 0 ;  Pad 2 3 ; 63 Je r s e y s . 

F ee d :  Pa s ture 1 � - 3 ;;. "  h igh ,  of' c o c ks f' oo t ,  ryegra s s  a nd c lover 

F a i rly d ry , c l a s se d  a s  a ve r a ge . 660lb s . D . M . /a c re gra z� ab le 

pa s ture . Appro x .  1 5c w t .  e n s i l a ge f'e d a t  1 0 1 0  hrs . 

We a the r :  Sun ny , b e c omi ng ho t by 1 1 30 hrs . M odera te N - W w i n 

Max . te mp . 72 - BF .  

Be h a v iour : Gr . 4 . 9 6 hrs ( 53 - 3% ) ; S t .  3 - 84 hrs ( 4 1 - 2% ) ; 

Ey i ng . 5 1 hrs ( 5 - 5% ) ; To t a l  t i me 9 - 3 1  hrs. 
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I Mar 2 9  

- 2 3 -

- 3 0 ; P a d  3 ( 5 . 00 a c res ) ; 35 Fr i es i a ns .  

Feed : --- Pa s ture 1 �  - 6 "  h igh of ryegra s s  a n d  c l o ver . Uneven , 

fa irly dry , c la s sed a s  eve rage. 5 6 0lb s . D . M . /a cre gra zeab le 

pa s t ure . Approx . 1 5c w t .  en s i la ge fed i n  p a ddoc k .  

V\1ea the r :  C l ou dy a n d  m i ld wi th l i gh t  dew . M i n .  temp . 4 7 . 8F 

( A i r )  37 . 6 F  ( Gr a s s ) .  S u nset 1 82 0  h rs .  

Beh av i o ur : Gr . 3 . 2 9 hrs ( 2 6 . 7% ) ; S t  . •  7 6hrs ( 6 . 2 % ) ; 

Lyi ng 8 .  2 9  hrs ( 6 7  - 1 % ) ; T o t a l  t i me 1 2 - 34 h rs .  

Mar 3 1 ; Pad 4 ( 6 . 2 4  a c re s ) ;  35 Fr ies ia n s . 

Feed ; P a s t ure 2 {- 3 -; "  h i gh ,  of ryegra s s  w i t h c o ns i dera b l e  

amo unt o r  cl o ver . Pa tchy , c l a s sed a s  g oo d .  5 0 0  l b s . D • M • /a c rE 

grazea b le p a s ture . Appr o x .  9c w t .  ens i la ge fed a t  1 000 hrs . 

Wee the r :  S u nny , bec om i ng ho t a t  1 2 0 0  h rs . L i gh t N - W breeze 

Max . t emp . 7 1 - 8F 

Beha v iour : Gr . 5 - 2 3 hrs ( 5 6 - 1 % ) ; S t .  3 - 5 7 hrs ( 38 - 3% ) ; 

Ly i ng - 5 3 hr s ( 5 . 6% ) ; T o ta l t i me 9 ·  33 hrs . 

Apr .  1 4  1 5 ; P a d 2. 7 D . !� • I . ( 1 • 8 8 a c re s ) ; 2 9  Jersey s . 

Feed : Pa s t ure 2 - 3 "  h i gh o f'  ryegra s s , c o cksfo o t· a n..-d'; c l o ver . 

Fa irly dry , c l a s sed a s  a verage . 470lb s .  D . M . /a c re of gra ze -

ab le pa s tu re .  

Wea ther : O verc a s t ,  w i t h  ra i n  a t  1 745 a nd very s tro ng w i nd or 

g a le force, wh i c h  spen t i t self b y  2 330 h r s . L i t t le s hel ter 

ava i l able for the an ima l s  wh i c h  s t o od ab o u t  i n  a grou p .  

M i n .  temp . 4 7 . 8F ( A ir ) 45 - �F ( Gra s s )  S unset a t  1 754 hr s .  

Beh av i o ur : Gr . 3 . 8 8 hrs ( 30 . 8% ) ; s t .  5 - 70hr s  ( 45 - 3% ) ; 

Lyi ng 3 . 00 hrs ( 2 3 . 8% ) ; To t a l  t ime 1 2 . 58 hrs . 

Apr 1 8 ; 

Feed : 

pad 30 D .  R .  I • ( 1 • 9 a c res ) ; 2 9  Jersey s . 

Pa s ture 1 �  - 2 "  h i gh or ryegra s s  a nd c l o ver . Uneven , 

c l a s sed a s  p o or . 230lb s . D . M . /a c re o f  grazeab le pa s ture . 

1 75 lb s . g o od hay fed a t  0905 hrs . 

Wea t her : S u n ny ,  moder a t e  N - W breeze . Max . temp . 67 . 1 F 

Beh a v i o ur :  Gr . 5 - 72 hrs ( 64 . 8% ) ; s t .  2 . 36 h rs ( 2 6 . 7% ) ; 

Ly i ng - 75 hrs ( 8 . 5% ) ; To.t a l  t i me 8 . 8 3 h rs . 
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C OMB INED HE RD  : 

- 2 4 -

B) A p  r i l 2 8 - 2 9 ; Pad 1 0 ( 5 • 0 0  a c re s ) ; 24 F ri e s  i a  n s  • I Fe e d ;  Pa s tu re 2 3 "  h igh , o r  rye g ra s s ,  c oc ks f'o o t ,  a nd wh i te 

c l·o ve r. Une ve n ,  c l a s se d  a s  f' a i r  c o w  p a s t ure . 2 5 0 lb s .  o r  

g o o d  h a y  i n  th e paddock . 4 1 0 lb s . D . M . /a c re g ra ze ab le p a s ture . 

We a t he r :  C l ea r  sky , no wi n d , l i gh t  d e w ,  mo o n  h a lf' f'ul l . 

S un s e t a t  1 73 3  h rs .  M i n . temp .  49 · 7F ( A i r ) 44 - 2F ( G ra s s )  

Be h a v i ou r : G r .  1 - 77 h rs ( 1 4 - 3% ) ; S t .  1 - 4 1  h rs ( 1 1 - LJ% ) ; 

Ly i ng 9 - 1 9  h rs ( 74 - 2 % ) ; To t a l  t ime 1 2 . 34 h r s . 

) Ap r i l - 2 8 - 2 9 ; Pa d 1 0  ( 5 . 00 a c re s ) ;  40 Je rs e y s . 
C o nd i t i o n s  s i m i l a r  t o  ( 2 3 ) ab o ve . 
Be h av i o u r : G r .  2 . 94 h rs ( 2 3 . 8% ) ;  S t .  1 . 2 1  h r s ( 9 . 8% ) ; 

L y i ng 8 . 1 9  h rs ( 6 6 . 4 % ) ; T o t a l  t ime 1 2 . 34 hrs . 

.May 2 ;  Pad 1 7  ( 7 . 84 a c re s ) ;  2 3  F ri e s i a n s .  

Fe e d ;  P a s t u re 3 - 4 "  h i g h , o:£' rye g ra s s  a n d  wh i te c l o ve r .  

Ve ry e ve n ;  c l a s se d  a s  go od c o w  p a s t u re . 4� 0 lb s . D . M . /a c re 

g ra ze ab le p a s t ure . 1 50lb s . h a y  f'e d a t  09 5 0  h rs . 

\Ve a the r :  Fi n e , s l igh t ly o ve rc a s t ,  mi l d ,  w i t h  l i gh t  e a s te rly 

w i nd .  M a x .  temp . 62 . 8F .  

Be ha v i o ur :  G r .  5 - 1 0  h rs ( 60 .  0% ) ; S t .  2 . 1 1  h rs ( 24 . 8�lc; ) ; 

Ly i ng 1 . 2 9  h rs ( 1 5 . 2% ) ;  T o t a l  t ime 8 . 5 0 h rs . 

M ay 2 ;  Pad 1 7  ( 7 . 84 a c re s ) ; 3 8  Je r se ys . 

C o nd i t i o n s s imi la r t o  ( 2 5 )  ab o ve . 

Be ha v i o u r : G r .  5 . 03 h rs ( 5 9 - 2% ) ; S t .  1 .  95 h rs ( 2 3 . O% ) ; 

Ly i ng 1 - 5 1  h rs ( 1 7 - 8% ) ; To t a l ti me 8 . 4 9 h r s . 



)0-

HE R D  BE H A V I OR 
.:r. a  

:.l.)UO 

N I C HT- P A D D O G K 

= 
"'-""-

N I G HT- P A D D OG K 
= 

(f) 

- lC 
- 40  � 
- $(.• � 

(JJ 

O! J UO � (.. )(.C 

.,,r-���--�--�----�--�--�--�--�--�----�--�� 
-)0 

- ...o w 
so ! 
&o �  1l 
7CJ E Bo : 

.L----.---S���_j_�::§��� ·< ,; 

2. 9  

: so· 
!! 
I! •o-

)0-

H E R D  B E H A V I O R  D A Y- P A D D O C K 
n.:,:..;;; 

CFJ 

(JJ 

- )0 
- .a  t1 

" - "'  � 
"l 

- 6u ,., � 
• 7U g 
- llu � 

� 



- 2 5 -

C OMB INED H ERD : 

7 )  M a y  1 2  1 3 ;  Pa d 4 ( 6 . 2 4 a c re s ) ; 2 3  J:<' r ies i a n s . 

Feed : Pa s t u re 1 -:1- - 3" h i gh ,  o f'  ryeg ra s s  a nd wb i te c l o ver ; 

Pa t c hy ,  c l a s sed a s  a v e r a �e - 37 5 lb s . D . M . /a c re g ra zea b le 

pa s t u  re . 2 5 0 lb s .  a ve r a ge qu a l i t y  h ay i n  t he pa d d o c k . 

Wea ther : ·  C lea r sky , c a lm , modera te dew , mo o n  i n  l a s t  qu a r t e r 

Sun s e t  a t  1 7 1 6  h r s . :M i n .  temp . 4 4 - OF ( A i r )  34 . 1 F ( G r a s s ) . 

Beha v i ou r : G r . 1 : 5 1  h r s  ( 1 2 - 5% ) ; S t .  1 • 4 6  h r s  ( 1 2 .  1 % )  ; 

Ly i n g 9 - 1 3  h rs ( 75 - 5% ) ; To t a l  t i. me 1 2 . 09 h r s . 

3 )  M a y 1 2  - 1 3 ;  P a d  4 ( 6 . 24 a c res ) ; 

C o n di t i o n s s i m i l a r  t o  ( 2 7 )  abo ve .  

Beh av i o u r :  G r .  2 • 2 3 h rs ( 1 8 • 45�- ) ; 

4 1  �Je r sey s .  

S t . . 9 7 h r s ( 8 • O% ) ; 
Ly i n g 8 . 8 8  h r s  ( 7 3 - 4 % ) ; T o ta l  t j me 1 2 . 0 9 h r s .  

� )  M a �r 1 7 ;  P a d  4 ( 6 . 2 4 a c res ) ; 2 2  F r ie s i a n s . 

Fee d : P a s t u re 1 ;- 2 "  h i g h ,  o f  ryeg ra s s  a nd wh i te c l o ver . 

Pa t c h y , c l a s sed a s  po o r  c ow p a s tu re .  2 2 0 lb s .  D . M . /a c re o f  

g ra zeab l e  pa s t u re .  A p p rox . 1 0  c w t . o f  c b o u  mo el l ier c a r ted 

o u t  a nd fed a t  1 0 30 h r s . 1 5 0 lb s . a v e r a ge qu a l i ty h a y  fed a t  

1 1 4 0 h r s . 

Wea th er : O verc a s t ,  c o l d  ea s te r l y  w i n d  o f  mo der a te f o r c e .  

M a x . temp . 5 6 - 3F -

Beh av i o u r : G r . 4· . 9 7 b r s ( 6 3 . LJ ;.:S ) ; s t .  1 • 4 5 h rs ( 1 8 .  5% )  ; 
L y i ng 1 - 4 2  h rs ( 1 8 . 1 % ) ;  T o t a l  t i me 7 - 8 4 h rs . 

) ) Ma y 1 7 ;  P a d  4 ( 6 . 2 4 a c res ) ; 2 3  Jer seys . 

C o ndi t ions. s i mi l a r  to ( 2 9 ) abo ve . 

Ee ba v iou r· :  G r .  5 ·  62 h r s ( 7 1 . 7% ) ;  
/ 

S t . .· 1 • 5 6  h r s  ( 1 9 .  9% ) ; 

Ly i ng . 6 6 h r s ' (8. 4 %) ; Tot a l  t i me 7 - 84 h r s . 

Je rs e �r s  in pa rt i c ul a r p refe rre d  to s t and o r  l i e  dow n  nea r 

p l ant a t i o n ,  and s h e lte red f rom th e w ind. 
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C OMBINED HERD : 

Pa d 1 9  ( 5 - 74 a c re s ) ;  1 7  F r i e s i an s .  May 3 1  ; 

Fe e d :  Pa s t u re 1 -i2- - 3 "  h i gh , o f  rye g ra s s ,  c o c ks f'o o t  a n d  wh i te 

c l o ve r .  C la s se d  a s  a v e rage c o w  p a s tu re .  � 30 lb s . D . � . / a c re 

of' g ra ze ab le pa s tu re . A l l c o ws h a d  6 0  minu te s  o n  c h ou moe l l ie r  

b e fo re e n te ri ng th e p a dd o c k .  1 00lb s . g o od h a y  fe d i n  pa dd ock 

a t  0840 h rs .  

We a th e r :  Ove rc a s t  a nd du ll a f te r  a h e a vy de w a n d  s l i g h t  fro s t .  

A l i t t le ra i n  a t  0905 h rs ,  t h e n  we a t he r imp ro ve d u n t i l b r i gh t  

s u n s h i ne a t  1 4 1 0 .  T e mpe r·a tu re mi l d .. Max . 

Be ha v i o ur : G r .  4 - 2 1 h rs ( 5 6 - 0% ) ; S t .  1 - 49 

Ly i ng 1 . 80 h r s  ( 2 4 . 0% ) ; T o t a l t i me 7 - 50 h rs . 

M ay 3 1 ; Pad 1 9  ( 5 - 74 a c re s ) ;  6 Je rsey s i  

C o nd i t i o n s  s a me a s  ( 3 1 ) ab ove . 

temp . 5 2 - SF .  

h r s ( 1 9 • 9% ) ; 

Beha v i o ur : Gr . 4 - 33 h rs ( 57 - 7% ) ; S t . 1 .  8 8  h rs ( 2 5 - 1 % ) ;  

Lyi ng 1 - 2 9  h r s  ( 1 7 . 2% ) ; To t a l  t i me 7 . 50 hrs . 

1; May 31  - June 1 ;  P a d  1 1  ( 7 . 1 0  a c re s ) ; 1 7  F r i e s i a n s . 

Fe e d :  Pa s tu re 1 .;- - 2 ;" h igh , o f'  pe-re nn i a l  rye g ra s s  a n d  qu i te 

a l o t  of wh i te c l o ve r . Pa t c h y  i n  pla c e s ,  c l a s s e d  a s  a ve rage . 

400lb s . D . M . / a c re o f'  g ra ze a b l e  pa s t u re . App ro x . 3 c w t .  cho u 

moe l l ie r  a n d 1 5 0lb s .  h a y  i n  t he paddo c k .  

We a th e r : C l e a r  sky ,  c a l m ,  f'ul l mo o n ,  f'ro s t . M i n .  temp . 30 . c 

( A i r·) 22 . 0F ( Gra s s ) . S u ns e t  1 70 1  h rs .  

Be ha v i our : Gr . 2 . 8 6 h r s ( 2 1 . 6% ) ; S t .  2 , 00 h rs ( 1 5 - 1 % ) ; 

Ly� ng � 8 � 39 h �s -� ( 6 3 - 3% ) ; To t a l t i me 1 3 - 2 5 h rs . 

� )  M ay 3 1  - June 1 :  P a d 1 1  ( 7 . 1 0  a c re s ) ; 

C o ndi t io ns s a me a s  ( 33 )  ab o ve . 

6 Je rsey s . 

Be h a v i o u r : G r .  3 - 1 9  hrs ( 2 4 � 1 % ) ; S t .  3 - 38 h rs ( 2 5 - 5% ) ; 

Lyi ng 6 . 6 8  h r s  ( 50 - �% ) ;  To t� l t ime 1 3 . 2 5 h rs .  

Bo th b ree ds , whe n  n o t  gra z i ng ,  re ma i ne d  unde r s ome t re e s  to 

keep o ut o f  a h eavy f' ro s t .  
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C OM B I NED HE RD : 

) June 2 7 ;  P a d  3 ( 5 . 00 a c re s ) ; 

Fe e d :  Au tum n  s a ve d  p a s tu re .  

c o c k s fo o t ,  w i t h  s ome c l o ve r .  

8 - 1 0 "  h igh , o :E  rye g ra s s  a nd 

C l a s se d  'a s e x c e JJe n t p a s tu re .  

3 0 0 lb s . o f  g o od h a y  fe d a t  1 00 0  h r s . 

We a the r :  O v e rc a s t ,  mode ra t e  t o  c o o l  t e mpe r a tu re , w i th l i gh t 

ra i n  a t  1 2 1 0  h r s , b e c om i ng ve ry he a vy a nd c o n t i n u o u s  by 1 2 30 h r  

M a x . t e mp .  5 0 . 5 F .  

Be h a v i o u r : Gr . 4 . 1 0  .h r s  ( 5 0 . 0% ) ; S t .  3 .  08 11 r s ( 3 7 .  7% ) ; 

Ly i pg 1 . 0 1 h r s ( 1 2 - 3% ) ; T o ta l t i me 8 . 1 8  h r s . 

June 2 7 ; P a d  3 ( 5 . 0 0 a c re s ) ; 1 2  Je r s e ys . 

C o n d i t i o n s  s ame a s  ( 35 )  ab o ve . 

Be h a v i o u r : G r . 3 - 7 5 h rs ( 45 - 8% ) ; s t . 3 • 5 L! ( 4 3 • 3% ) ; 

Ly i ng . 8 8 h r s  ( 1 0 . 8% ) ; To t a l  t i me 8 . 1 8  h r s . 

A l l  a n ima l s  d i s t u rb e d b y  s t ude n t d e mo n s t ra t i o n  a t  0 8 1 5 h r s .  

June 2 7  - 2 8 ; P a d  2 4 ; 1 9  P r i e s i a n s . 

F e e d :  Pa s t u r e  2 5 ' ' h i g h ,  o f' 1 ·ye g ra s s ,  c o c k s :f' o o t  a nd wh i te 
--

c l o v e r .  P a tc h y , c l a s se d  a s  a v e ra ge . App ro x .  1 2  c w t .  c h ou 

mo e l l i e r a nd 30 0 lb s .  a ve ra ge q u a l i ty h a y  f'e d i n  pa ddo c k . 

Vve a  th e r :  O ve rc a s t ,  mo de ra te t o  c o o l  t e mpe ra t u re . V e ry h e a vy 

ra i n  a t  1 9 0 0  h rs ,  c o n t i nu i ng u n t i l 2 2 00 h r s .  M i n .  t emp . 4 0 - 0F 

( A i r ) 40 . 0F ( G ra s s ) S u n s e t a t  1 7 0 0  h rs .  

Be h a v i o u r : G r .  2 . 8 9 h rs ( 2 2 . 0% ) ; S t .  4 . 38 h rs ( 3 3 - 5� ) ; 

Ly i ng 5 . 82 h rs ( 4 4 - 5% ) ; To t a l  t ime 1 3 . 0 9 h rs .  

1 Ju ne 2 7- 2 8 ; Pa d 2 4 ; 1 4  Je r s e y s . 

C o ndi t i o n s s a me a s  a b o ve . 

Be h a v i o u r : G r .  3 - 2 8  h rs ( 2 5 - 1 � ) ; S t .  4 - 77 h r s  ( 3 6 . 4 � ) ; 

Ly i ng 5 - 04 h rs ( 38 . 5% ) ; T o ta l t i me 1 3 - 09 h r s . 

No t i c e  ( G ra p h s 37 a nd 3 8 ) the · e ff e � t o f  h e a vy r a i n  o n  h e rd 

b e h a v i o u r .  
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C O MB INED HE RD : 

l )  July 1 ; Pad 2 3 ; 1 9  F r i es i an s . 

Fee d : A u t umn s a v e d  pa s tu re 8 - o n  J 

a n d  c l o ve r . C l a s se d  a s  exc e l l e n t .  

h i gh �  of' rye g ra s � ,  c o c k s :f o c  

1 02 0 lb s .  D . M . /a c re of' 

h e rb a ge on the :f re s h  p a s tu re .  300lb s . good h a y  fed a t  0950 h i  

"�Ne a th e r :  F i n e  a n d  s unny , vv i "th l i gh t N - W w i n d a n d  c oo l  

tempe r a ture . M a x .  t e mp .  � 8 - 5 F 

Be h a v i o ur : G r . 5 - 32 h rs ( 65 - 7% ) ; :  S t .  1 . 2 6 h rs ( 1 5 - 6% ) ; 

Ly i ng 1 - 5 2 h rs ( � 8 . 8% ) ; T o t a l t i me 8 . 1 0  h rs .  O:f' 5 - 32 h r s  

g ra z i ng ,  . 6 8  h rs (o r 1 3% of' g ra z i ng t ime ) we re s pe n t  e a t i ng hay 

( a s sh o w n  by the do t t e d  l i ne in g ra ph s  3 9  and 4 0 )  

July 1 ;  P a d  2 3 ; 1 3  Je rsey s . 

C o n d i t i o n s  s a me a s  ( 39 )  abo ve . 

Be h av i ou r : G r .  4 - 8 3 h r s ( 59 - 6% ) ; S t . 1 • 6 7 h r s ( 2 0 • 6% ) 

Ly i ng 1 - 5 9  h rs ( 1 9 - 7% ) ; To t a l  t ime 8 . 1 0  h r s . O:f' 4 - 8 3 h r s 

g r a z i ng ;  . 8 3 h rs ( o r 1 7% of' g r a z i n g  t ime ) we re s pe nt e a t i ng hay . 

July 1 - 2 ;  Pad 2 4 ; 1 9  F r i e s i a n s . 

Fa s t u re 2·  - 4 "  h i gh ,  o:f' ry e g ra s s , c o c k s f' o o t  a n d  VJ h i  te 

c l o ve r . S ome wh a t u ne ve n ,  c l a s se d  a s  a v E ra ge . Approx . 1 0c w t . 
c ho u  moe l l ie r  a nd 300 l b s .  hay :f' e d  i n  the pa dd o c k . 
We a t he r : C le a r  sky � l i gh t  e a s te r ly w i nd ,  :ful l mo o n � a n d  he a vy 

:f' ro s t .  M i n .  t emp .  3 1 . OF ( A i r ) 2 2 - 0F ( Gras s )  Suns e t a t  1 70 1  

Be h a v i o u r : G r .  2 • 5 1  h r·s ( 1 9 .  2 % )  ; S t .  1 . 36 h rs ( 1 0 . 1.J.% ) ; 

Ly i ng 9 - 2 1 h rs ( 70 - 4% ) ;  T o t a l  t i me 1 3 . 09 h rs . 

Ju ly 1 - 2 :  Pad 24 ; 1 3  Je rs e y s . 

C o ndi t i o ns s ame a s  ( 4 1 ) ab ove . 

Be ha v i ou r : G r. 2 . 6 1 h r s  ( 2 0 . 0% ) ; S t .  1 • 8 1  h rs ( 1 3 .  8% ) ; 

Lyi ng 8 . 6 6 b rs ( 66 . 2% ) ;  To ta l t i me 1 3 - 09 h rs .  

Al l c o w s  e n de a vou re d  t o  s he l te r  :f'rom the he a vy :f' ro s t wh e n  

re s t i ng .  ( c . :f' .  g raphs 33 a nd 34 ) .  
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C O M B I NED HERD : 

July 2 5 ; P a d  2 1  ( 5 ·  6 5  ac re s ) ; 2 3  F r i e s i a ns . 

Fe e d :  Au tumn sa v e d  pa s ture 9 1 0 " h i gh , o f'  rye g ra s s , c oc k s -

f o o t an d wh i t e c l ov e r .  C l a s se d  a s  e x c e l le n t  c ow pa s t u re . 

8 1 0 lb s . D . M . /ac re o f'  h e rb age o n  the f re s h  pa s tu re .  2 0 0lb s .  of' 

g o o d  b ay fed a t  09 1 0 h rs . 

We a the r :  F i ne a n d  s un ny ,  l i gh t  N-W w i n d ,  Max . temp . 5 2 - SF .  

Be l1 a v i  ou P :  G r .  4 - 7 0  h rs 

Ly i ng 2 . 6 3 hrs ( 3 0 - 1 % ) ; 

I r:: -:z /0'1 '\ • 
\ ;_,} _.} •  / /') / , S t .  1 - 4 2  h rs 

To ta l t ime 8 .  75 h rs .  

( ... c. r,o£ '\ • \ I '::::J.' • £- /U ) , 

Of' 4 - 7 0 h rs 

g ra z i ng ,  . 70 b rs ( 1 5% of' th e g ra z ing t i me )  we re s pe n t  e a t i ng 

h a y  a s  s h o wn by th e d o t te d  l i ne o n  g r a ph s  43 an d 44 . 

Ju l y  2 5 ; P ad 2 1 . ( 5 .  6 5  ac re s ) ;  1 6  Je r s ey s . 

C o n d i t i o n s  s ame a s  ( 43 )  ab ove . 

Be h a v i ou r : Gr . 4 - 5 8  h rs ( 52 .  3% ) ; S t .  2 .  2 1  h rs ( 2 5 - 3% ) ;  

L y i n g  1 - 9 6 h r s ( 2 2 . 4% ) ; To t a l  t i me 8 � 75 b r s . . 4 6 h r s ,  ( 1 0% 

of' t be g ra z i ng ti me ) we re · spe n t  e a t i n g  hay . 

July 25  - 2 6 ; Fad 2 5  ( 3 - 5 7 a c re s ) ; 24 F r ie s i a n s . 

Fe e d :  P a s t u re  1 - 1 � � � b i gh ,  o f'  rye g ra s s  an d c love r .  C l a s se d  

a s  p o o r  c ow pa s t ure .  App rox . 1 3  c w t .  ma ngo ld s a n d  4 0 0 lb s .  of' 

a ve ra ge �ua l i ty ha y fe d in the p addock . 

m o e l l i e r  fo r 3 0  m i n u te s  a f te r mi lk i ng . 

All c o ws o n  c h ou 

We a t be r :  Cle a r  sky , l i gh t  b re e ze dy i ng a wa y ,  f ro s t .  M i n .  

temp . 345F ( Air) 2 5 . 0F ( G ra s s ) .  Su nse t a t  1 7 1 8 b rs . 

Be h a-vi our : G r .  3 - 3 8  b r s  ( 28 - 0% ) ; S t. 2 . 84 h rs ( 2 3 - 5% ) ; 

Ly i ng 5 . 8 6  hrs ( 4 8 - 5%) ; T o t a l  t i me 1 2 . 0 8 h rs . 

Jul y  2 5  - 2 6 ; Pad 2 5 ( 3 - 5 7 a c re s ) ; 1 7  Je r s e y s . 

C o nd i t i o n s  s a me a s  ( 45 )  ab o ve . 

Be h av i o u r :  ( . d:' ) G r . 3 . 04 b r s  2 5 . 2 � ; S t. 2 . 8 1 h rs ( 2 3 - 3% ) ; 

Ly i ng 6 . 2 3 h rs ( 5 1 . 6% ) ; To tal t i me 1 2 . 08 h rs . 

Al l  anima l s  shel te red unde r s ome trees f rom the f ro s t wh e n  not 

g ra z i ng . 
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1 )  Aug . 1 4 ; Pad 1 1 ( 7 . 1 0 a c re s ) ; 49 Je rsey s . 

Fee d :  --- P a s tu r e 1 i  - 3 "  h i gh ,  o f'  rye g ra s s ,.  c oc k s f' o o t  a nd c l ov e r . 

Une ve n ,  c l a s se d  a s  a ve ra ge . App rox . 1 5  c w t . e n s i l a ge a nd 

1 5 0 lb s .  of' h a y  f e d  a t  1 0 1 5  h rs .  

We a th e r :  O ve rc a s t ,  b e c om i ng fi n e  by 1 1 30 h rs .  Max . te mp . 

5 7 . 8F . 

Be h a v i o u r : G r .  5 : 64 h rs ( 67 . 7% ) ; s t .  1 . 0 3 h rs ( 1 2 - 4�s ) ;  

Ly i ng 1 . 6 6 h rs ( 1 9 . 9% ) ; T o t a l  t ime 8 . 33 h rs .  

2 ) A ug 1 9 - 1 5 ; Pa d 2 7  ( 3 . 3 6 a c re s ) ;  5 2  Je rs e y s .  

Fe.ed : P a s t u re 1 .;  2 -& " h i gh , o f'  rye g ra s s  a nd c l o ve r .  C l a s s e d  

a s  p o o r .  A pp rox . 1 8  c w t .  e ns i l a ge a nd 3 0 0 lb s . o f'  h ay fe d i n  

th e p ad d o c k .  

We a th e r :  C l o udy , l i gh t  N o rth e r ly wi nd ,  mi l d .  

( A i r ) 3 8 . OF ( G ra s  s ) S u n se t a t  1 737 h rs .  

IV! i n .  t e mp .  44 . 6: 

Beh a v i o u r : G r .  2 . 90 h rs ( 2 2 . 6% ) ; S t .  1 • 1 4 h rs ( 8 .  9% ) ; 

Lyi ng 8 . 7 9 h rs ( 6 8 . 5% ) ; T o t a l  t i me 1 2 . 8 3 h rs .  

7 )  Aug 24 ; .  P a d  1 1  ( 7 - 1 0  a c re s ) ; 3 5  F ri e s i a ns .  

F e e d :  Pa s tu re 2 - 3 "  h i gh o f'  rye g ra s s , c o c k s f' o o t a n d c l o ve r .  

C l a s s e d  a s  a ve ra ge . 3 3 1 l b s .  D . M . /ac re of' gra z e a b le pa s t u re . 

App ro x  1 2  c w t . c h o u  mo e l l i e r  a n d  2 00lb s . go o d  ha y f e d  o u t  the 

p re v i o us d ay .  

VJ e a  th e r :  F i ne a nd s u n ny ,  l ig h t e a s te rly w i n d .  IV!ax . te mp .  6 1 . 3J 

Be ha v i ou r : G r .  6 .  00 h rs ( 6 6 . 1 % ) ; S t .  1 . 08 h r· s  ( 1 1 - 9% ) ; 

Ly i ng 2 . 0 0 h rs ( 2 2 . 0% ) ; T o t a l  t i ri1e 9 .  08 h rs .  

8 )  A ug 24 - 2 5 ; Pad 5 ( 5 . 00 ac re s ) ; 35 F rie s i a n s . 

Fee d : Pa s·tu re 2 3" h i gh ,  o f'  rye g ra s s ,.  c o c k s f' o o t  a nd c l ov e r .  

C l a s s e d  a s  av e ra ge . App rox . 1 2  c w t .  o f'  e n s i l a ge , 8 c w� .  ma ngo l d  

a n d  1 50 l b s . o f'  good h ay fe d i n  t he pa d do c k .  

We a the r :  C l e a r ,  l a te r  c l o ud i n g  ove r wi th a l i t t le r a i n  a t  2 34 5  

h rs . M i n .  temp . 44 . 6F ( A i r ) 34 - 8F ( G ra s s )  S u n s e t a t  1 74 7  h rs 

B e h a v i o ur : G r . 3 - 73 h rs ( 3 0 - 3% ) ; S t .  1 •. 04 h rs ( 8 .  4% ) ; 

Ly i ng 7 . 5 6  h r s  (61 . 3%) ; To t a l  t i me 1 2 - 3 3 h rs . 
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S e p t  2 0 ; P a d  2 8  ( 5 - 57 ac re s ) ; 70 Je r s ey s . 

Fee d :  P a s t u re 2 - 4 "  h i gh ,  o f' rye gra s s , c o c k s f' o o t  a n d  c love r . -

C l a s s e d  a s  go o d .  Approx . 1 2  c w� . o f'  e n s i l a ge fe d a t  1 0 1 0  h rs . 
. 

We a the r· :  C o o l a nd o v e rc a s t wi th mo d e ra t e  N - W w i nd .  M a x .  

temp .  5 8 . 8P . 

Be h a v i o u r : G r .  5 . 1 2  h rs ( 6 0 . 8% ) ; S t . 2 . 08 h rs ( 2 4 - 7% ) ; 

Ly i ng 1 . 2 2 h rs ( 1 4 - 5% ) ; T o t a l  t ime 8 . � 2 h r s . 1 .  3 8  h rs ( 2 7% 
o f'  gra z i n g t i me ) s p e n t e a t i ng e n s i l age a s  s ho vn by d o t t e d  l i ne i n  

g r a ph 4 9 . 

S e p t .2 0  2 1  ; Pa d 2 3 ; 7 0  Je rse ys . 

F e e d :  Pa s tu re 2 - 5 "  h igh , �") f' rye g ra s s , c o c ks f' o o t a n d  c l o ve r .  

C l a s s e d  a s  go o d .  A p p P o x . 1 2  c v; t .  o f'  e n s i l 8 ge fed i n  the 

p a d d o c k . 

We a the r :  O ve rc a s t ,  mi l d ,  w i th l ig h t  N - W b re e ze . rv! in . t emp . 

4 6 . OF ( Air ) 3 8 . 2F ( Gr a s s ) S u ns e t a t  1 8 1 4  h r s .  

B e h a v i o u r : G r .  3 - 2 0  h rs ( 2 4 - 9% ) ; S t . 1 • 5 0 h r s ( 1 1 • 77-·� ) ; 

Ly i ng 8 . 1 4  h r s  ( 63 - 4% ) ; T o ta l t i me 1 2 . 84 h rs . 

S )  Se pt 2 0 - 2 1 ; Pad 2 4 ; 4 1  F r ie s i a n s . 

Fe e d : Pa s tu re 3 - 6 "  h i gh ,  o f'  rye g re. s s ,  c o c k s f'o o t  a n d c l ove r .  

C l a s se d  a s  go od • App rox . 8 c w t .  o f'  e n s i l a ge f e d  i n  t he p a d d o ck . 

\'Je a tbe r :  . S ame a s  ( 50 )  ab o ve . 

Be r1 a v i  ou r :  G r .  2 . 1 8  h rs ( 1 5 - 9% ) ; S t  . •  6 5  h rs C 5 - W; ) ; 
Ly i ng 1 0 . 07 h rs ( 7 8 . 1 % ) ; T o t a l t ime 1 2 . 96 h r s .  

5 )  Sep t 2 3 ; Pad 2 9  ( 5 . 9 8 a c re s ) ; 4 2  P r i e s i a n e  . •  

Fe ed : Pa s tu re J,j. - 7" h i gh o f'  rye g ra s s  a n d  c l o ve r .  C l a s s e d  

a s  g o o d  p a s t u re .  

We a th e r :  P i ne ,  s l igh t l y  ove r c a s t ,  a nd l i gh t  no rth e rly b re e ze . 

M a x .  t emp . 59 - 6F .  

Be h a v i p u r :  G � . 5 - 4 8 h r s  ( 6 0 . 9% ) ; s t .  1 . 08 h r s  ( 1 2 . 0% ) ; 

Ly i ng 2 . 44 h r s  ( 2 7 . 1 % ) ; T o t a l  t i me 9 . 00 h rs . 
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P a d  2 9  ( 5 - 9 8 a c re s ) ; 4 3  F r ie s i a n s . 

P a s t u  re 4 - 6 "  h i g h , o f  rye g r a s  s a n d c � o ve r  . 

a s e xc e l l  e n  t • 

C l a s s e d 

We a th e r :  Ove rc a s t  w i th a l i t t l e  ra i n  i n  mo rn i ng .  F j_ ne a nd 

w i ndy a f te r 1 00 0  h r s .  M a x . t e mp .  6 1 . 1 F .  

Be h a v i o u r : G r .  4 . 8 0  h rs ( 5 2 . 9% ) ; 

� y i ng 2 . 8 6 h r s  ( 3 1 - 5% ) ; T o t a l  t i me 9 . 0 8 h rs . 

O c .t 1 1  - 1 2 ; Pad 2 4 ; 4 3  F r i e s i a ns . 

Fe e d : P a s t u re 5 -, 7 "  h i g h , o f  r-ye g ra s s ,  c o c k s f o o t a n d  c l o ve r . 

C l a s s e d  a s  e x c e l l e n t .  

We a t be r :  O ve r c a s t ,  w i t h s e ve ra l l i gh t  r a i n  s h o we r s  d u r i n g  tb e 

n i gh t . M i n .  t e mp . 4 9 - 4F ( A i r )  4 8 . OF ( G r a s s )  S u ns e t 1 8 3 6  h r s . 

IBe ha v i o u r : Gr . 3 ·  2 1  h rs ( 2 5 - 5�/v ) ; D t . 1 • 0 3 h r s ( 8 • 2% ) ; 
L y i ng 8 - 34 h r s ( 6 6 . 3% ) ; T o t a l t i me 1 2 - 5 8 br s . 

O c  t 1 9 ;  

F e e d : 

P a d  30 ( 8 . 3 2 a c re s ) ; 74 Je r se y s . 

P a s tu re 4 - 7 "  h i gh ;  o f  l'ye £;- ra s s  a n d  c l o ve r ,  V·' i t h  s ome 

c o c k s :f' o o  t .  C l a s s e d  a s  e x c e l l e n t .  

'-'-!e a t h e  r :  F i ne a nd c l o u dy , w i tb mo de r o te t o  s t r o ng N - W w i n d . 

M a x . t emp . 6 0 . 6F . 

Be b a v { o u r : G r .  5 - 0 3 h rs ( 5 9 - 2% ) ; 8 t . 1 • 4 7 h r s ( 1 7 • 3% ) ; 

L y i ng 2 . 00 h rs ( 2 3 - 5% ) ; T o t a l  t i me .  8 . 5 0 h r s . 

A n i ma l s  e nd e a vo u re d  to s he l te r f ro m  t h e  w i n d  ·wh e n  n o t  gr2 2 i l i g . 

Oc t 19 - 2 0 ; Pad 2 ( 5 . 0 0 a c re s ) ; 74 Je P s ey s . 

Fe e d :  Ne w P a s t u re ,  4 - 5" h i gh ,  ma i n ly rye gra s s  w i t h  s o me 

c lo ve r .  C l a s se d  a s  exc e l le n t . 

We a:tfue r : O ve rc a s t  a n d  m i l d ,  w i th l i gh t  e a s te rly wi n d .  

M i n .  t e mp . 52 . 0F ( A i r ) 51 • OF ( G ra s s )  • Sun s e t a t  1845-

Beha v i o u� :  _ G r .  3 - 36 h r s  ( 2 7- 1 % ) ; S t .  1 . 6 0  h rs (12 . 9%) ; 

To t a l  t i me 12 - 42 h rs .  
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Nov . 2 2 ; P a d  4 ( 6 . 2 4  a c re s ) ; 45 F r ie s i a n s .  

Fe e d : Pa s tu re 4 - 7 "  h i gh , o f'  rye g ra s s  an d c l ove r· . P a t c h y , 

b u t  c l a s s e d  a s  exc elie n t .  

We a th e r :  C l oudy a n d  m i l d ,  w i t h  b r i gh t  s u nsh i ne a t 1 300 h rs . 

M ax . temp . 6 6 . 5F .  

IBe h av i o u r : G r .  4 - 8 3 h rs ( 5 � - 1 % ) ; S t .  1 . 9 8 h rs ( 2 1 . 8% ) 

L y i ng 2 . 2 8 h rs ( 2 5 - 1 % ) ; T o t a l  t i me 9 . 09 h r s . 

N o v . 2 2  2 3 ; P ad 2 4 ; 45 P r i e s i a n s .  

Fe e d : P a s tu re 3 - 6 "  h i gh ,  of' rye g r a s s ,  c oc k s f' o o t  a n d  cl ove r .  

C l a s s e d  a s  exc e l le n t . 

We a t he r :  C l e a r ,  bu t be c oming cl oudy , t e mpe ra t u re m i l d ,  l i ght 

N - W w i n d . M i n .  t emp . 47 - 5F ( A i r )  

1 9 2 6 h rs .  

Be h a v i ou r : G r . 3 - 4 9 h rs ( 2 7 . 8% ) ; 

Ly i ng 7 . 2 1  h r s  ( 65 - 7% ) . 

Nov . 30 ; P a d  4 0 ; 7 3  Je r-s ey s . 

42 . OF ( G ra s s ) S u n s e t a t  

S t .  . 8 0  h r s  ( 6 .  L�%) ; 

Fe e d :  Pa s tu re 4 - 8 "  h i gh ,  o f'  rye gra s s ,  c o cJ:c s f' o o t  a nd c l ove r ,  

w i t h s o me o the r s pe c i e s .  C l a s se d  a s  e x c e l le n t . 

We athe r : S unny , be c om i n g  h o t ,  wi t h  mode ra te we s te r ly w i nd a l l  

day . M ax .  t emp . 76 . 2F . 

Be ha v i ou r : S t .  1 • 80 h r s  ( 2 1 • O%) ; 
Ly i ng 1 . 6 0 h rs ( 1 8 . 6% ) ; To t a l t i me 8 . 5 8  h rs .  

) N o v  30 - De c 1 ;  P a d  2 ( 5 . 00 a c re s ) ; 73 Je rsey s . 

H'ee d : Pa s tu re  3 - 4 "  h i gb , ma i n ly rye gra s s  w i t h  s ome c l ove r .  

C la s s e d  a s  exc e l le n t .  

We a th e r : C l o u dy , l i gh t  e a s te rl y  w i nd , ra i n  s howe r a t  1 900 h rs . 

M i n .  t emp . 5 1 . qF ( A i r )  44 . OF ( G ra s s )  S un se t a t  1 9 36 h r s . 

Be h av i ou r : G r .  3 - 3 7 h r s  ( 2 6 . 6% ) ; S t . 2 • 1 5 h rs ( 1 7 . O% ) ; 

Ly i ng 7 - 1 5  h rs ( 5 6 . 4% ) ; To t a l  t i me 1 2 . 67 h rs . 
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GRAPH 
NUMBER 

1 
2 
3 
5 

20 
2 5 
29 
31  
35 
39 
43 
47 
55 
57 
53 

TABLE I I I : 

DATE P.AD . NO . NO . OF 
OF HOURS 

1 947 NO . I cows IN 
.EADDOCK 

JAN 7 1 8 42 g . oo 
11 8 2 1  42 8 . 83 
11 1 5  2 8  4 1 9 . 08 
l l  30 4 41  9 · 33 

MAR 31  4 35 9 . 33 
MAY 2 1 7  23 8 . 50 

1 1  1 7  4 2 2 7 . 84 
ll 31  1 9  1 7  7 · 50 

JUNE2 7 3 1 9  8 . 1 8  
JULY 1 23 1 9  8 . 1 0  

1 1  25 2 1 23 8 . 75 
AUG 24 1 1  35 9 . 08 
SEPT23 29 42 9 . 00 
OCT 1 1  29  43  9 . 08 
NOV 22 4 45 9 . 09 

MEANS 8 . 7 1  
· ST.4NDARD DEVIATION 

--

Summary of He rd Behavi our . Fries ian Cows - Day Paddo cks . 

AVERAGE T I!V:E PER C01:/ SPEN'r 
MAX. 
)J R 

GRAZING STAND ING LYING TEMP. 

HRS . � HRS . .� HRS . 1 . Op 
5 . 38 59 . 8 . 87 9 · 7 2 . 75 )0 . 5 62 . 9  
6 . 33 71 . 7  · 36 4 . 1 2 . 1 4 29 . 2  63 . 7 
5 · 55 6 1  . 1 . 68 7 · 5 2 . 85 31 · 4  58 . 5  
3 · 98 42 . 7 3 . 1 6 33 · 9  2 . 1 9  2 3 . 4 76 . 0 
5 . 23 5 6 . 1  3 . 57 38 . 3  · 53 1", 6 71 . 8  _, . 

5 . 1 0  60 . 0 2 .  1 1  24 . 8  1 . 29 1 5 . 2  62 . 8 
4 · 97 63 . 4 1 .  Lf5 1 8 . 5 1 . 42 1 8 . 1 56 . 3 
4 . 2 1 56 . 0 1 . 49 1 9 . 9  1 · 80 24 . 0 52 . 5 
4 . 1 0 50 . 0  3 . 08 37 . 7  1 .  01 1 2 . 3 50 . 5 
5 . 32 65 . 7 1 . 26  1 5 . 6  1 .  52 1 8 . 8  48 . 5  
4 . 7e 5 3 · 7  1 . 42 1 6 . 2 2 . 63 30 . 1 52 . 5 
6 . 00 66 . 1  1 .  08 1 1  . 9 2 . 00 2 2 . 0 6 1 . 3 
5 . 48 fi0 . 9 1 .  08 ' 2 . 0  2 . 44 27 . 1  59 . 6 
4 . 80 52 . 9  1 . 42 1 5 . 6 2 . 86 )1 . 5  6 1 . 1 
4 . 83 53 · 1  1 .  98 2 1 . 8  2 . 28 25 . 1  66 . 5  

5 . 07 )8 . 2 1 .  67 "1 9 . 2 1 .  98 2 2 . 6  60 . 3 
. 665 . 907 . 707 

I 

\ 
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TABLE IV : 

GMPH I DA� P.AD . NO . 
NUMBER OF 

. 1 947 �0 . cows 

4 JAN 1 6- 1 ?  4 4 1 
6 JAN 31 -FEB1 1 1  4 1 
7 FEB 6 - 7 5 4 1 
1 0 FEB � - 9 12 4 1 
1 6 MAR1 0 -1 1 3 35 
1 9  If  29 -30 3 35 
23 APR28 -29 10 24 
27 MAY1 2 -1 3 4 2 3 

33 MAY) t -JU!\TE t 1 1  1 7  

37 JUNE27-28  24 1 9 

41 JULY 1 - 2 � 1 9  
45 I f  25-26 25 24 

48 AUG 24-25 5 35 
56 SEPT 20-2 1 24 41 
58 OCT 1 1 - 1 2  24 43 

-

54 NOV 2 2 -23 24 45 

-

MEANS 
STANDA RD DEVIATION 

NO . OF 
HOURS 
IN 
PADDOCK 

1 1 .  9 1  
1 1 . 92 
1 1 . 92 
1 1 . 92 

. 1 2 . 00 
1 2 . 34 
1 2 · 34 
1 2 . 09 
1 3 · 25 
1 3 · 09 
1 3 . 09 
1 2 . 08 
1 2 . 33 
1 2 . 90 
1 2 . 58 

1 2 . 50 

1 2 . 39 

Summary of Herd Behav iour . Fries ian Cows - Nigh t  Pa ddock 

f,VERAGE TIME PER COW SPENT MIN .  
rrEMP .  

GRA ZING STANDING IJYING OF 

HRS . % HRS . % HRS % "UR GRASS 

2 . 76 23 . 2 . 89 7 · 5  8 . 2 6  69 . 3 42 . 0  37 · 2  

3 . 64 .30 . 5 1 .  2 0· 1 0 . 1 7 . 08 59 · 4 49 . 2 42 . 2 

4 . 49 37 · 7  . 65 5 . 5 6 . 78 5 6 . 8 59 · 8  53 · 0 

3 . 9 1 32 . 8 . 59 s . o 7 . 42 62 . 2 61 . 0  57 . 0 

4 . 00 33 · 3 • 69 5 . 8 7 .  31  60 . 9 59 · 5  54 . 2  

3 . 29 26 . 7  . 76 6 . 2 8 . 29 67 . 1 47 . 8 37 . 6 

1 .  77 " i 4 · 3  1 .  4 1 •l 1 . 4  9 . 1 6 74 · ?  49 . 7  44 . 2 

1 .  5 1  1 2 · 5 1 . ! �6 1 2  . 1  9 . 1 3 75 · 5 . 44 . 0 34 . 1 ' 

2 . 8 6 2 1  . (, 2 . 00 ·; 5 .  1 8 . 39 63 . 3 I 
30 . 0 2 2 . 0  

2 . 89 2 2 . 0 9 . 38 .33 · 5 5 . 82 44 · 5 40 . 0  �.0 . 0  

2 . 5 1 ·J 9 . 2  1 ·  36 1 0 . 4 9 . 2 1 70 . 4  31 . 0 2 2 . 0  

3 · 38 28 . 0 2 . 84 2 3 · 5  5 . 86 48 . 5  34 · 5  25 . 0 

3 . 73 30· 3 1 .  04 8 . 4 7 · 56 6 1 . 3 Li4 ·  6 34 . 8 

2 . 1 8 1 6 . 9  . 65 s . o 1 0 . 07 78 . 1 46 . 0 38 . 2 

3 . 2 1 25 . 5 1 ·  03 c: . 2 8 . 34 66 . 3 49 . 4  48 . 0  

--· 

3 · 49 27 . 8  I . 80 6 . 4 8 . 2 1 65 . 7  47 · 5 · 42 . 0 
-

3 . 1 0 25 . 1 1 . i 6 9 . 4 8 . 07 65 · 3 46 . 0 39 · 5 
. 799 1 .  01 8 1 ·  204 

\ 
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GRAPH 
NUMBER 

8 

1 1  

1 2  

1 4  
1 5  
1 8  

2 2  
2 6  
30 
32 
36 
40 
44 
51  
49 
6 1 
59  

TP.BLE V :  

DATE PAD . 

1 947 NO . 

I FEB 7 1 8  
DRJ. 

1 1  2 1  30 
DR.I . 

11 25 1 0 
D.R[\ 

MAR 4 30 
1 1  7 1 9 
11 20 23 

DRJ. 

I APR . 1 8 30 
MAY 2 1 7  

1 1  1 7  4 
11 3 1  1 9 

J1JNE27 3 
JUI1Y 1 2 3  

1 1  25 2 1 
AUG 1 4  1 1  
8EPT20 2 8  
OCT 1 9  30 
NOV 30 40 

MEANS 
STANDf. .. RD DEVIA TION 

-��--

NO . NO . OF 
OF HOURS 
cows IN i 

PADDOCK 

64 9 . 25 

39 8 . 67 

39 8 . 87 

39 9 · 1 5  
58  9 . 24 
63 9. 31 

29 8 . 83 
38 8 . 49 
23  7 . 84 
6 7 . 50 

1 2  8 . 1 8  
1 3  & . 1 0  
1 6 8 . 75 
49 8 . 33 
70 8 . 42 
74 8 . 50 
73 8 . 58 

8 . 59 

Surnrna ry of He !:<LBe"wviour .  

AVJ!:RAGE TIME PER COW SPENT 

GRAZING STAJ\l])ING LYING 

HRS . % HRS . % HRS . � ;o 

4 . 73 5 1 . 1 2 . 76 29 . 8  1 .  76 1 9 . 0  

5 · 30 61 • 1 1 .  5 6 1 8 . 0  1 • 8 1 20 . 9 

5 . 1 0  �) 7 , 5 1 .  9 1  2 1 . 5  1 .  86 2 1  . o  

4 · 79 52 ; 3  2 . 28 24 . 9 2 . 08 22 . 7  
5 . 66 61 . 3  1 .  62 1 7 · 5 1 .  96 2 1 . 2  
4 . 96 53 · 3 3 . 84 4 1 · 2 I • 51  5 · 5  
5 · 72 64 . 8 2 . 36 2 6 . 7 . 75 8 . 5  
5 . 03 59 . 2  1 .  95 2) . 0  1 .  5 1  1 7 . 8  5 . 62 71 . 7  1 ·  56 1 9 . 9 . 66 8 . 4 
4 . 33 57 . 7 I 1 . 88 25 . 1  1 . 2 9 1 7 . 2  

� : �� 45 . 8 I 3 . �4 43 . �  • 88 1 0 . 8 
r-o 6 1 .  7 �o . 6  1 1 59 1 9 . 7  j :; o 

4 . 58 52 · 3  2 . 2 1 25 . 3  1 .  96 22 . 4  5 .  64 67 . 7  1 .  03 1 2  . /j 1 .  66  1 9 . 9  
5 · 1 2  60 . 8 2 . 08 24 . 7  1 .  22 1 4 . 5  
5 . 03 59 . 2  1 . l �7 1 7  · 3 2 . 0() 23 . 5 1 5 . 1 8 90.  L� 1 ·  80 21 . . 0 1 .  60 1 1 8 . 6 

5 . 02 58 . 6  2 . 09 24 . 2  1 . � 8  1 7 . 2  
. 4 84 . 723 , 1=106 -' 

Je l,sey em-! S - l) [lv PAddocks . 

! 

MAX. 
,UR 
TEMP . 

OF 

73 . 2  

69 . 5  

68 . 0  

7 1 . 0  
76 . 0  
72 . 8  
67 · 1  
62 . 8 
56 . 3 
52 · 5  
50. 5 
48 . 5  
52 · 5  
57 . 8  
58 . 5  
60 . 6 
76 . 2  

---

63 . 2 

. 

---------- ·-

-



T.ABLg VI : 

GRAPH DATE E�D . NO . 
NUMBER OF 

1 947 NO . COVIS 

9 FJt;B 8-9 1 1 I 64 

l n
RJ. 

1 3  tl  2 6-27 1 4  39 
1 7 MAR 1 8-1 9 ��L 64 
2 1  APH 1 4-1 5 .. 29 
24 1 1  28-29 1 0 40 
28  MAY 1 2- 1 3 4 41 
34 I MAY31 -JUN1 1 1 6 
38 JUNE27-28 24 1 4  
42 JULY 1 -2 24 1 3  
46 1 1  25-26  2 5  1 7  

� 52  AUG 1 4-1 5 27 52 
I'll 50 SEPT20-2 1  23 70 I 62 OCT 1 9-2 0  2 74 

60 NOV30-DEC1 2 73 

MEANS 
STANDARD DEVIATION 

- -

Summa ry of  He rd Beh8v iour . 

NO . OF AVERA.GE TB(E PER C0\"1 SPENT 
HOURS GRAZING 8T!;NDING LYING IN ---r-�-PADDOCK HRS . % HRS . rJ1 HRS . ;c 

1 2 . 66 4 . 38 34 . 6 1 .  5 1  ' 1 . 9 6 . 77 
.. 

1 2  · 1  0 3 , 92 32 . 1 !  1 . 38 1 i . 4 6 . 80 
1 2 . 4 2 2 . 64 2 1 . 3 1 , 47 1 1 .  8 s :· :51 
1 2 . 5 8 3 . 88 30 . 8 5 . 70 45 · 3 3 . 00 •. 

1 . 2 1 1 9 . 8  1 2 . 34 2 . 94 23 . 8 8 . 1 9  
1 2 . 09 2 . 23 i 8 . 4 . 97 8 . 0  8 . 88 
1 3 · 25 3 · 1 9 1 24 . 1  3 . 38 25 · 5  6 . 68  
1 3 . 09 3 . 28 4 .  77 36 · 4  5 . 04 25 . 1 
1 3 · 08 2 .  61 20 . 0 1 • 81  n . 8  8 . 66 
1 2 . 08 3 . 04 25 . 2  2 . 8 1 2) . ) 6 .  2 3  
1 2 . 83 2 . 90 22 . 6  1 . 1 4 8 . 9 8 . 79 
1 2 . 84 3 . 20 2� . 9 1 .  50 1 1· . 7 8 . 1 4 
1 2 . 42 3 · 36 27 . 1 1 .  60 1 2 . 9  7 .  L�6 
1 2 . 67 3 · 37 26 . 6 2 . 1 5  1 7 . 0  7 · 1 5 

--·- ·· 

1 2 .:IJ1 2:� . 5 
• 569 

2� 1 7 . 7 � 1 . 442 1 . 62 6  

r:1 
, �  

5 3 · 5 
56 . 2 
66 . 9  
2 :; . 8  ./ 

66 . 4  
73 . l �  
50 . L� 
7,8 . J; -' -' 

66 . 2 
5 1 . 6 
68 . 5 
63 . 1+ 
60 . 0 
56 . 4 

·-

5 6 . 8 

t>- � 

Je rsey Cows - Nigh t  Paddoc)c.s . 

M IN .  
11E��Tl . 

AIR  GRASS 
-

6 1 . 0 57 . 0 

38 . 5 30 . 0  
. 5 1  . 1  40 . 8 
4? . 8 45 . 4  
49 . 7 44 . 2 
44 . 0 34 · 1 
)0. 0 2 2 . 0 
40 . 0  40 . 0  
31 . 0 2 2 . 0  
34 · 5 25 . 0  
44 . 6  38. 0 
46 . 0  38 . 2 
52 . 0 51 · 0 
5 1 · 0 44 . 0 
-

44 . L!. 38 . 0  

I 
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D I SCU S S I ON .  

T he m o s t  ob v i ou s  f e a t u r e on c o n s i de r a t i on of' t he gr aph s 

pre s e n t e d  i s  t he cy c l i c  n a t u re of an imal b e h av i ou r , p a r t i c u l a r ly 

i n  re ga r d  t o  vraz i n g ,  su c h  t h a t  t h e re a re t hree f e e d ing pe ri o d s  

on t he d ay p add o c k  an d t w o  on t he n i gh t  p addo ck . I t  i s  n o t e d  

t h a t  a l t hou gh adv e r s e c l i m a t i c  c on d i t i on s  o f  e x c e s s iv e  he at 

( G r aph s 5 ,  8 ,  1 5 ,  1 8 ,  20 and 59 ) o r  h e avy r a i n  ( Gr aph s 2 1 , 35 , 

36 , 37 an d 38 ) i n c re a s e s t he s t an d i n g  time at th e e xpe n s e o f  

ly i n g  d own , su c h  w e athe r e x t reme s d o  n o t  af f e c t  e i th e r  t h e  du r-

a t i on or t h e  cy c l i c  p a t t e rn of gr a z ing a c t i v i t i e s  t o  t h e s ame 

e x t e n t . T h i s supp o r t s t h e fi nd i n gs of H an c o ck an d Wal l a c e  ( 1 7 ) 

t h a t  a mu c h  h i ghe r p e r s i s t e n cy o f'  a c t i on e x i s t s  f o r  gr a z i n g t h an 

f o r  s t aD d in g o r  l y i n g  do wn .  

I t  w i l l  al so b e  n ot i c e d  t h at on o c c a s i on s  whe n sup p l e ment s * 

we r e  f e d  t o  c ow s  wh i l e  t he y  we re i n  th e p a ddo ck , ( G r aph s 1 1 , 1 2 , 

1 4 , 1 8 , 2 0 , 2 2 , 2 5 , 2 6 , 2 9 , 30 , 31 , 3 2 ' 3 5 , 3 6 , . 3 9 , 4 0 , 4 3 , 44 , 

4 9  an d  5 1 ) p r a c t i c al ly al l ani ma l s n o t  al r e a d.y g r a z i n g  we re i n-

du c e d  t o  b e gi n  f e e di n g  a c t i v i t i e s  onc e a ga i n , a nd i f  th i s  i ndu c e d  

f e e � i ng !p e ri o d  di d n o t h a pp e n  t o  c o i n c.i de wi t h  t he u su al g r a z i n g  
! 

cy c l e , t he e f fe c t  w � s  t o  u p s e t  h e r d  b e ha v i o ur f o r  the r e ma i n d e r 

of t h e  day on t ha t  p ad d o c k  ( G r aph s 25 , 2 6 , 39 ,  40 , 4 3 , 44 an d 4 9 ) 

S i nc e t he t h re e n o rmal d ay t ime g r a z i n g  cy c l e s  a re sp a c e d  mo re o r  

l e  s s  e ve nly ov e r  the t i m e  av a i l a"b l e , Y'! e  m ay c on c l u d e  t h at supp l e -

me n t s  sh ou l d  b e  f e d t o  c o i n c i de w i t h  the g r a z in g  c y c l e s only at 

t he f o l l ow i n g  t ime s  : - ( A )  W i th in 1 hou r o f  c o w s  e n te r in g  the 

p addo c k . (B ) B e t we e n  1 000 

( C ) B e tween 1 330 

1 1 00 h ou r s .  

1 400 h ou r s . 

I t  mu s t  b e  c once de d ,  howe ve r ,  t ha t  f e e d i n g  s uppl eme n t s even 

a t  supp o se dly c o rre c t  t im e s ( Gr ap h s  1 4 , 1 5 ,  29 , 30 , 35 , a n d  3 6 )  

appe a r s  t o  a l t e r  t he b e h av i ou r  c om:p a r e d  w i th t h a t  o n  pa s tu re on ly 

( Graph s 1 , 2 , 5 3 ,  5 5 , 57 and 61 ) al t hou gh we mu s t  n o t  e xc lude the 

p o s s ib i l i t y  of o t he r c au s.e s such as s t. a pe of l ac t at i on and s e a so n  

ope r a t i n g  a s w e l l . 

I t  i s  of' i nt e re s t  t o  note , f rom the few oc c a s i on s  on whi ch 

t ime de v o t e d  t o  e at i n g  supp l eme n t s w a s  re c o r de d ,  ( G r a}:> h s  39 , 40 , 

* 
U s e d  i n  the sen se of a l l  f e e d  o t he r  th an p a s t u re . 
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4 3 , 44 and 4 9 ) tha t al t h ou gh n e a r l y  al l a n im a l s  b e g i n  t o  e at h ay 

o r  e n s i l a ge ,  t he y  pe r s i �. t i n  th i s  a.c t i v i t y  o n l y  f o r a sh o r t  t ime ! 

p re f e r r i n g  t o  r e su.me gra z i n g  p a s tu re . I t  may b e  t h a t  t he l i t t l e  

st u d i e d qu e s t i on of p a l a t ab i l i ty and v a r i e ty o f  d i e t  a r e  c on t r ib -

u t i n g  f a c t o r s . S i nc e g r a z i n g  cy c l e s  a re re p o r t e d  t o  b e  s o  r e gu J  

a r , ( 1 7 )  i t  do e s  n ot s e em p r ob ab le t h e  t cu r i o s i ty a l one wou l d  

a c c oun t f o r t he ke en ( i f t ran s i t o ry )  i nt e r e s t  wh i c h  c ow s  s h o w  i n  

suppl e me n t s .  

I n  m o s t  of th e n i ght p a dd o ck s ,  supp l e m en t s h ad a l r e a dy b e e n  

f e d  ou t on t he P A S tu r e  and i t  wa s n o t  p o s s ib l e  t o  ob t a i n  any 

fu rthe r in f o rmat i on on t h i s  p o i n t . 

Tu rn i n g  now t o  he rd b e h avi o u r  o n  n i gh t  p a d do c k s ,  w e  s e e  t h a t  

he re a ga i n  t he ani"ma l s di s p l a;y a re gu l a r i t y  i n  t h e i r  hab i t s ,  

hav i n g  t w o  w e l l - de f i ne d  gr a z in g  pe r i o d s . 

R e fe r e n c e  t o  t he d a t a  p r e s e n t e d  s how s that t he fi r s t gra z i n g  

p e r i o d  oc cu r s  un t i l s o on a f t e r sun s e t , whe n d a rk n e s s  s e t s  i n ,  

an d th e s e c o nd pe r i o d  o c c u r s ab ou t o r  j u s t  b e f ore midn i g ht . 

T h e  ef f e c t  wh i c h mo on l i ght ma,y have on b eh av i o u r  i s  i n  

some d oub t , a n d  al t :t:- ou gh Le vy ( 1 3 ) re1:c o r· t e d  lT, or e  gra z i n g  d on e  

f r om 0 1 00 - 0400 houP s wh en t h e r e w a s  s om e  m o on l i gh t , ou r da t a  d o  

n ot s upp or t t he s e  c onc lu s i cn s  ( G r ap h s 7 ,  9 ,  1 0 , 2 3 ,  24 , 2 7 , 28 , 

3 3 , 34 , 41 a n d  4 2 ) . I t  i s  c on s i d e r e d. t h at t h e  e ff e c t  o f  m o o n -

l i p-ht i s  mu c h  l e s s  imp o rt ant th an th at o f  we n t h e r c o n di t i on s . 

N o  s a t i s f a c t o ry e xp l a nat i on c an be d' f'e re d  t o  e xp l a i n  t he 

an om a l ou s b e h av i ou r  i l lu s t r a t e d  i n  G ra :::;h s 4 ,  23 , 2 7  and 5 6  un-

l e  s s  t he a n imal s are ab l e , if they h ave e n ou gh t ime f o r  a c om-
1 

p l e t e  f i l l  b e f o re da rk , t o  d o  vr i th out any f u r t he r gr a z in g .  

E l s ewhe re ( 1 9 ) un d e r  c a re fu l l y co n t ro l le d  c o nd i t i on s , work e r s 

have s ome t i me s  e n c oun t e re d  s i m i l a r  v ar i at i on s i n  b e h av i ou r  w i th -

ou t any app a re n t  r e a s on . 

The e � f e c t  of w e athe r c o nd i t i on s  i n  i n f l u en c i n g  b e hav i ou r  i s  

e v i d e nt i n  m any o f  t h e  graph s . I t  w a s  n o t i c e d  e a rl y i n  t he in-

ve s t i gat i on t ha t  sun sh i ne w a s  of' ind i ·:··e c t  i mp o r t an c e  o n ly i n  s o  

f a r  a s  i t. w a s  a s s o c i a t e d  w i  t :'l.  a i r  t e mpe r a t u re ; s im i l a r c on -

c l u s i on s  a re r e a c he d  by G a l a a s  ( 20 )  who r e p o r t s ,  h owe v e r ,  t h a t  

k e ep i n g  c ow s  i n  t he sun a t  h i gl"l a i r t emp e r a t ur e s c au se d  an ave r-

a ge r i se of -:> 0  . ( F i n  b ody t e ffipe r a t u re a s  c omp a r e d  w i t h b ody 
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t em p e r a t u re whe n  t he s ame c ow s  we re i n  t h e sh ade a t  t h e  s ame 

a i r  t em:pe r a t u re . 

C o n s i d e r at i o n  o f  th e g r aph s an d th e summ a r i e s :p re s en t e d  

i n  T ab l e s I I I , I V ,  V an d VI reve a l s t h a t ai r t e mp e r a t u re s ab ove 

ab o u t  7 0 ° F .  a p pe a r  t o  i n t e rfe re w i th n o rm a l  b e h a v i o u r , t he 

an imal s p re f' e r r i n B  t o  s t an d  in any sh ade av a i l ab le r a t h e r  t han 

l i e d own . F o rb e s E t . Al . ( 21 )  h a v e  s t u d i e d th e r a t e  of' nl e t ab -

o l i sm o f  c a t t. l e  i n  a re sp i ra t i on c a l o r i m e t e r ,  a n d f' i nd th a t  t h e 

:in c re a s e  i n  he at p r o du c t i oh f' o r  st and i n g a s  c ompp r e d wi th l y i n g  

i s  1 5 . 1  C a l s/K . G . L . W . /h o u r . On t he o t. h e r  h and , i t  h a s  b e en 

f' ou nd ( 20 ) t hat t he r e sp i r a t i on r a t e  i n c re a s e s  u n i f o rmly w i t h  

a i r temp e r at u re , an d on e ob s e rv a t i o n m a d e  b y  c oun t i n g  f' l ank 

m o v e me nt s on t h re e Je r sey c ow s  a t  1 40 0  h ou r s on March 2 0 , wh e n  

the max i mum t empe r a t� re w a s  7 2 . 8 °  F ,  gave t he f o l l ow i ng re su l t s : -

C ow 

1 

2 

3 

R e s n i r a t i on s/M i nu t e 
Ly i ng 

39 

29 

4 5  

R e spi r a t i on s/M i nu t e  
S t an d i ng 

4 4  

3 0  

47 

I n  v i e w  o f'  t h e v a r· i at i o n i n  t he f' :i gu re s pub l i s he d  b y  G a l a a s  

( 20 )  one w ou l d he s i t a t e  t o  d r aw any c o n c l u s i on s  f' r om s o  f' e w d at a .  

I t  d o e s se em p o s s ib l e ,  h owe v e r ,  t h a t  an i m a l s  may b e  ab l e  t o  

r e sp i re a gre at e r  v o l ume o f'  a i r  whe n  s t and i n g  t h an w h e n  l y i n g  

d6wn , wh i ch w oul d a c c ount f' o r t h e i r  s t an d i n g  in h o t  w e a t he r .  

H an c o c k a n d  '.V a l l a c e  ( 1 7 ) f'o und th a t  e x c e s s ive d ay  t emp e r a t u re s 

af'f'e c t e d  g r a z i n g  b e h avi ou :t• t he s am e  e v e n i ng ,  bu t w e  h av e  n o  dat a 

e n  t h i s  p o in t . 

S in c e  t h e  re l a t i v e  hum i d i ty at n o  t i me ex c e e d e d  7 6% i n  

t h e s e s t u d ie s ,  i t  h a s  b e en d i s re g a r de d b e c au s e b o t h  Iv'I i t c he l l  ( 2 2 )  

and K r i s s  ( 23 )  h av e  s h own , wi t h  c a t t l e , t h at a re l at i ve humi di ty 

up t o  8 0% p l ay s n o  m o d i fy in g ro l e  i n  t he e v ap o r a t i on o f'  wa t e r  

( an d h e n c e  he at e l im i n a t i o n ) f' r orn t he b o dy .  

T h e  c o o l i n g  e f fe c t  o f'  w in d  ( 1 ) i s  t h ou ght t o  e xp l a i n  t h e  

a lrc o s t n o rm a l  b eh av i ou r  s ho vvn o n  G r aph 59 , whe n t he ma x imum 

t e m.p e r a t u re re a c he d  7 6 . 2° F .  

A l t h ou gh  he avy f' r o s t  d o e s n o t a pp e a r  t o  af'f' e c t  he r d  b e h avi ou r 
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( G r aphs 3 3 , 34 , 4 1 , 4 2 ,  4 5  and 4 6 )  ne arly al l an ima l s s e e k  t he 

, . shade " of' any av a i l ab le t re e s when n ot graz in g .  V a r i ou s  

w o rke r s  ( 1 ) ,  ( 24 ) , ( 25 ) , and ( 26 )  are a gre e d  t hat d a i ry c ow s  

c an t ol e rat e f re e z in g  t empe rature s w it hou t d i s c omf o r t  prov i de d  

t he a i r  r ema in s s t i l l . H oweve r ,  the ef'f'e c t  of' s t ro n g  c ol d  

w i n d s , he avy r a i n  ( Graphs 35 , 3 6 , 37 and 3 8 ) o r  a c omb ina t i on 

of' b o th ,  apparen t ly c au se s s ome a d j u s t men t i n  b e hav i ou r , such 

t ha t  s t ormy c on di t i on s  ( G-r aph 2 1 ) b r in g  ab ou t  th re e  graz i n g  

cy c l e s  i n s t e ad of' the normal t w o . 

A s  Levy ( 1 3 ) h a s  p o in t e d ou t , t he gre a t e r  " f'e e d  f l av ou r "  

i n  e ve n i n g  mi lk i s  p r ob ab ly t he re su l t  of' a c ow ' s n atural graz-

i n g  b e hav i ou r .  

TABLE VI I : D i s t r ibu t i on o f'  gra z i ng and lyi ng b e twe e n  day and 
night padd o ck s . 

FRIE S I ANS 

P e r i od 
.c ove re d  
( 24 hr s )  
1 947 . 

Jan 1 5- 1 7 
J an 30-F eb 1 
M a r  2 9- 31 

G ra z i n g  
% o n  D ay 
P addo ck . 

6 6 . 8  
5 2 . 2 
6 1  . 4  

Ap r 28-M ay  -2- -
I't. ay 1 2- 1 7 

74-:2-
7 6 . 7  
5 9 - 5 
58 . 7  
67 . 9  
5 8 . 2  

M ay 31 - June 1 
Jun 2 7- 28 
Ju ly 1 - 2 
Ju ly 25- 2 6  

- - - - - - - -Aug 24- 2 5  
S e pt . 20- 2 3  
O c t . 1 1 - 1 2  
N ov . 2 2- 2 3  
M e ans 
S . D .  

6 1 . 7  
7 1 . 5  
5 9 . 8  
5 8 . 1  
6 3 . 6 

7 o 2 

Ly i n g  Pe r i o d  
% o n  D ay c ov e  re d 
P addo ck ., ( 24 hr s )  

2 5 . 6  
2 3 . 6 

6 . 0 

1_24_7 . 
Feb 7- 9 
F eb 25- 27 
Mar 1 8 - 20 
Ap r . 1 4- 1 8 

JERSEYS 

G ra z i n g  
% o n  D ay  
P addock . 

5 1 . 9  
5 6 . 5  
65 . 3  
5 9- 6  

-
- - -1 2 .  3 

1 3 - 5 
1 7 . 7  
1 4 . 9  
1 4 . 2 
3 1 . 0  

- Apr 28-:r<.-! ay -2- -
M ay 1 2- 1 7 

b3-=-1-
7 1 . 6 
57 . 6  
5 3 - 3  
64 . 9  
60 . 1  

r- - - -2 0 o 9 
1 9 - 5  
2 5 o 5  
2 1 . 7  
1 9 . 0  

6 . 9 

M ay  1 3-June 1 
June 2 7- 2 8 
Ju ly 1 - 2 
Ju ly 25- 2 6  

- r- - - - - - - -Aug . 1 4- 1  5 
S e p t . 20- 2 1  
O c t . 1 9- 20 �ov . 30-De c 1 

6 5 . 7  
6 1  0 5 
60 . 0  
60 . 6  
60 . 5  

5 .  1 

Ly i n g  
% o n  D ay  
P addo ck . 

20 . 6  
2 1 . 5  

5 o 8  
20 . 0  
15-:6- -

6 . 9 
1 6 .  2 
1 4 . 9 
1 5 . 5  
2 3 - 9 

1 5 - 9  
1 3 . 0  
21 • 1 
1 8 . 3  
1 6 . 4  

5 - 3  

The b roken l ine s i n d ic a t e  d ay s  on w h i  eh t he t wo b re e d s  we re in 
the s ame he rd. 

I n  T ab le VI I ab ove i s  given t he di s t r ibut i on of' t he v a r i ou s 

a c t i v i t i e s b e twe e n  d ay and n i gh t  paddoc k s . F or t he J:e ri od c ov-

e re d  by e ach d ayt ime and n i ght - t ime ob se rv at i on ,  t h e  t ime spent 

in one pa r t i cul a r a c t i vi ty ( e . g .  gra z in g )  on the day paddo ck i s  

e xpre s se d  a s  a pe r- c ent a ge of' the t o t al t ime gra z in g  e ach 24 

h ou r s .  

' S t and ing '  ha s b een omi t t e d. b e c au se a nimal s ne c e s s a ri ly 

s t and in the y ard dur in g  mi lk i n g  a s  we l l  a s  in the p addo ck .  



I t  wi l l  b e  n o t i c e d  f rom t hi s T ab l e t ha t , a l th ou gh s ome 

f l u c tu a t i on s  o c cu r ,  b o t h  F r i e s i an s  and J e r s ey s ,  on t he a v e ra ge , 

do app r o x imat e ly t h re e - f if t h s  of t he i r g r a z in g  on t h e  day 

p a ddo c k s and t w o - f i f t h s  on the n i gh t  p a ddo c k s ,  an d f r om t h i s  

w e  may c on c l u de t h a t  40% of the av a i l ab l e  g ra z i n g  a re a  on a 

da i r'J f a rm shou l d b e  u s e d  f o r  n i ght p a d do c k s .  Wh i l e  n o  f i g-

ure s a r e  av ai l ab l e , i t  i s  t he w r i t e r ' s i mp re s s i on th a t  many 

f' a rme J' S u s e c o n s i de r ab ly le s s  t h an 40"s of' t h e i r  f arm a s  n i ght 

pa ddo c k s . T he v a r i a t i o n i n  t h e f i gu r e s i s  l a r ge ly _ a c c ount e d  

f o r  b y  t he d i s c on t i nu i ty of' d a y t i rre an d n i gh t - t i me ob s e rv a t -

i on s , ( s e e  " D i s cu s s i on o f  Me t h od " P l.3 ) an d i t  w i l J_ b e  n ot -

i c e d  t h at o n  t h o se o c c a s i on s  wh e re a 24 hou r p e r i o d  w a s  c ove re d 

w i t h  e a ch ob s e rv at i on ,  t h e  v a r i a t i on i s  mu c h  sma l l e r ,  an d t he 

me an s - 60 . 5% f or b o t h  F r i e s i an s  an d Je r s ey s - a r e  i n  a gr e e me n t  

f o r t h e  two b r e e d s . I t  i s  o f  i nt e re s t t ha t  t h e  f e e d i n g  o f  

su pp l e�e n t s i n  t h i s  s t u dy d i d n o t  c au s e t he day : n i gh t  p a ddo c k  

gr a z i n g  r a t i o  t o  d i ff e r  f r om t h at :f' o un d  b y  H a n c o ck an d W al l a c e  

( 1 7 )  o n  p a s t u r e  al one , e v e n  t h ou gh t he p r a c t i c e  gen e r a l l y adop t -

e d  o n  t h e C o l l e ge F a rm d u r ing t h e  w i n t e r  w a s  t o  f e e d ade qu a t e  

su pp l e me n t s  on a c omp a r a t i ve l y  b a r e  n i ght p addo c k . I t  i s  

p o s s ib l e , t he re fo re , t h a t  t he r a t e  o f' d ry m a t t e r  i n t a k e  f o r 

sup p l emen t s i s  o f'  the s ame o rde r a s  f' o r  p a s t u re . 

TABLE VI I : FRIE S I AN S : Me an t ime spe nt gr a z in &L s t an di n rr  and 
l;ri ng dm,vn e a c h  24 h ou r s ."  

Ob s e rva t i o� N o .1 
Pe r i o d I of' . 
1 947 . C ow s  
Jan 1 5- 1 7 l 4 1  .! 
J an  30--!<eb .1� 4 1  
r-,� a r . 2 9- 31 35 
Apr. 28-M ay 2 .  2 3  
M ay  1 2- 1 7 2 2  
Mey 31 - Jun 1 • 1 7 
Jun . 27- 28 ' 1 9  
July 1 - 2 1 9  
" �5..- 26 2 3  
Aug .  24- 25 35 
Sep . 20 - 2 3  4 2  
O c t . 1 1 - 1 2  4 3  
Nov . 2 2- 2 3  4 5  1 
Me an s 
S t andard 
D e v i a t i on 

GRA Z I NG 
H r s/ % of' 
C ow � hrs 
8 .  31 34 . 6  
7 . 6 2 31 . 8  
8 . 5 2 35 - 5  
6 . 8 7 2 8 . 6  
6 . 4 8 2 7 o 0  
7 . 07 2 9 . 5 
6 .  9 9  29 . 1  
7 . 8 3 3 2 . 6 
8 .  0 8  33 - 7  
9 - 73 40 . 5  
7 . 6 6 3 1 . 9  
8 . 01 33 . 4  
8 . 3 2 34 - 7  
7 .  8 1  3 2 . 5  

• 8 5'+ : 

S T AND I N G *---:L::==-=Y'-'I;;;;_;;;.Nr"G;;__.;::D,_O;;;_'-'-';,-;:;rN::O------:N OT GRAZI NG 
H r s/ 1 �· of - ; H r s/ % of . H r s/ % of 
C ow ' 24- hrs · C ow 24- hrs C ow 24 h r s  

4 . 57 1 9 . 0  1 1 . 1 2  4 6 . 3 1 5 . 69 65 . 3  
7 . 1 1  2 9 . 6  9 . 27 38 . 6  1 6 . 38 68 . 2  
6 . 6 6 27 . 8  8 . 8 2  3 6 . 8  1 5 . 48 64 . 6  
6 . 68 27 . 8  1 0 . 48 4 3 . 5 1 7 . 1 6  7 1 . 3  
6 • 9 8 2 9 • 1 1 0 • 54 4 3 .  9 1 7 • 5 2  . 7 3 • 0 
6 . 74 28 . 1  1 0 . 1 9  4 2 . 4  1 6 . 9 3 70 . 5  

1 0 • 1 8 4 2 • 4 6 .  8 3 28 • 5 1 7 • 0 1 \ 7 0 • 9 
5 - 44 2 2 . 7  1 0 . 73 44 . 7  1 6 . 1 7 1 67 . 4  
7 - 4 3  31 . 0  8 . 4 9  35 - 3  1 5 . 9 2 ' 6 6 . 3 
4 . 71 1 9 . 6  9 . 5 6 3 9 . 8  1 4 . 2 7 ; 59 . 4  
3 . 8 3  1 6 . 0  1 2 . 5 1 5 2 . 1 . 1 6 . 34 i  68 . 1  
4 . 7 9 20 . 0  1 1 . 20 4 6 . 7  1 5 . 9 9 i  6 6 . 7 
5 • 1 9 2 1  • 6 1 0 • 4 9 4 3 .  7 1 5 . 68 ; 6 5 .  3 
6 . 1 8  2 5 . 8  1 0 . 0 1 4 1 . 7  1 6 . 1 9 ; 67 . 5  

1 .673 1 .407 ! 1 .514 i 

* ' S t an d n g '  i n  T ab l e s  VI I I  and VIV i s  c al cu l at e d  by sub ­
t ra c t ing from 24 hou rs t he to t al t ime spent gra z in g  an d ly ing 
down . It the refo re inc lude s t ime s t an d in g  in t he y ar d  p lu s  t ime 
s t an di n g i n  t he paddo ck • 

. --

' No t  Graz iag ' e q�al s t ime s t an din g plu s ly ing doVIr:n . 
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FIG:URE I� :  Rela t ive time spent i£ var ious  act ivi t i es at diff er en t 
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'.L' he Regi s t ra r ,  

-� �-. -��NlVERSI'I'Yi'qFi\*NEWiiiE�l!'.A:�R·��� tanney Agricultural Qtnllege 
PALMERSTON NORTH, N.Z. 

P.O. Box 601,  
PALME RSTO N NORTH. N.Z. 

29 t h  De cember , 1 94 7  

U ni ve r s i ty o f  New Z e o. l a nd ,  
P. O .  Box 1 524 , 
V/ELL ll1GTON. 

Dear S i r ,  

.• I w i s h t o  ce r t i fy t hat  t he t he s i s  e nt i t le d  11 S ome 
ob serva·t' i ons o n  t he gra z i ng be hav i o ur a nd wa t e r  c o ns wnp t i o n of 
l a c t a t i ng }1 r i e s ia n  a nd Jersey cow s 11 and p r e s e nt ed by 

S'4 Q for t he de�ree of l\ t • Agr . S e . ,  i s , t o  t he -, b e s t  of my lmow lenge , t he ca nd i da t e ' s mvn work . 

Your s  fa i t hful ly , 

� 
P rofe s sor of Dairy i n g .  

-- -
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TABLE I X : JER SEYS : Me an t ime 
down e a ch 

s�e nt gr a z i n g2 
2 hour s .  

st anding and l;zi ng 

Ob se rv at 1 on No . GRAZ I N G  STAND I NG LYI NG DOWN - NOT GRAZ I NC 
Pe r i o d  of' H r s/ % of' ; H r s/ o f'  H r s/ of' of' % ! % ! H r s/ % 
1 94 7 .  C ow s: C ow 24 hrs ' C ow :1..+ hrsi C ow ; 24 hr s ! C ow : 24 h r :  
Feb . 7- 9  64 9 . 1 1  38 . 0  6 . 36 26 . 5  8 . 53 35 - 5  ' 1 4 .  8 9  62 o 0  
F eb .25- 27 39 9 . 0 2 37 . 6  6 . 32 2 6 . 3 8 . 66 3 6 . 1 . 1 4 .  98 6 2 . 4  
Ma r . 1 8-2 0 63 7 . 60 31 . 7  7 . 5 8 31 . 6  8 . 8 2 36 . 7 . 1 6 . 40 68 . 3  
Ap r . 1 4-1 8 2 9  9 .  60 4 6 . 0 1 o .  65 44 . 4  3 - 75 1 5 . 6  1 4 . 40 60 . 0  
Apr .  28-May 2 39 7 - 97 3 3 . 2 6 . 33 26 . 4  9 . 70 40 . 4  . 1 6 . 0 3  66 . 8  
Ma:y 1 2- 1 7 3 2  7 . 8 5 3 2 . 8  6 .  60 27 o 5 9 · 54 39 . 8  ; 1 6 . 1 4 67 . 3 
Ma:y 31- Ji.m 1 • 6 7 - 5 2 3 1 . 3 8 . 5 1 35 - 5  7 - 97 33 . 2 ' 1  6 . 48 68 . 7  
Jun . 2 7- 28 1 3  7 - 0 3 29 . 3  1 1  . 0 5  4 6 . 0  5 . 9 2  24 . 7 . 1 6 .  9 7  70 . 7  
July 1 - 2 1 3  7 - 44 31  . o  6 .  31 2 6 . 3 1 0  0 25 4 2 . 7  . 1 6 .  5 6  69 . 0  
Ju ly 25 -.;2 6 1 6  7 . 6 2 31 . 8 . 8 . 1  9 34 . 1  8 . 1 9  34 . 1  • 1 6 0 38 68 . 0  
Au g . 1 4- 1 5 50 8 . 54 3 5 . 6  5 . 0 1 20 . 9  1 0 . 45 4 3 . 5  • 1 5 . 4 6  64 . 6  
S e p . 20- 2 1  70 8 . 32 34 - 7 · 6 .  3 2  2 6 . 3 9 . 36 39 . 0  . 1 5 .  68 65 . 3  
O c t . 1 9 - 2 0  74 8 . 39 35 . 0  6 . 1 5  2 5 . 6 9 . 46 39 - 4  . 1 5 .  6 1  65 . 0  
Nov . ?IJ -:De c  1 • 7 3  8 . 55 3 5 o 6  6 . 70 27 . 9  8 .  75 3 6 . 5 . 1 5 . 45 64 . 4 
Me an s 8 .  1 8  34 . 1  7 - 29 30 . 4  8 . 5 3 35 . 5  ; 1 5 .  8 2  65 . 9  
S t and ard 
D e v i a t i on -735 1 -749 1 .. 77 1 1 .763 

T ab le s  VI I I  an d I X  s e t  ou t t he me an t i me s pe n t  in v a ri ou s  

a c t iv i t i e s e a ch 24 h ou r s , c a l c ul at e d  f' r om t he pe r i od c ove re d  by 

a day t ime and n i gh t  t ime ob se rv at i on .  T he d at a sh ow t h at b o t h  

b re e d s  spen d ,  on t he av e ra ge , ab ou t one - th i rd of' t he i r  time 

gra z in g ,  2 6-a- 2 8% s t anding , an d 27-4 2% ly i n g  down . 

I n  t he ' gr a z in g '  c o lumn of b o t h  t ab l e s  t he re app e a re d  t o  b e  

a sl i ght . b ut de f' in i  t e  t re n d  t ow a r d s  shor t e r  graz i ng t ime s du ri ng 

the w in t e r month s , and t h e  f o l l ow in g  graphs ( F i gu re s  I and I I ) 

we re c on s t ru c t e d  f' rom the ' pe r- c en t a ge ' c olumn s o1� T ab le s  VI I I  

and I X  r e spe c t i v e l y . I t  wou l d  a1�pe a r  f' r o rn the g raph s t h a t  a 

re l at i on sh i p  e x i s t s b e twe e n  h ou r s of' da;y l i ght ( i . e .  f' r em sunr i s e 

. t o  sun s e t )  a n d  t he t ime d e v ot e d  t o  graz i n g ; t o  t e s t t h i s  a s sump-

t i on ,  c o r r e l at i on c oe f'f' i c i en t s  w e re c al cul a t e d af t e r the m e t hod 

of' Sne de c o r  ( 2 7 )  

FRIE S I AN S : 

r = . 1 0 8 6  ( N . S . ) 

JERSEY S :  

r = . 1 2 7 1  ( N . s . ) 
The n on- s i gn i f i c an c e  o f'  the c o rre l at i ons w a s  b ro u ght ab ou t 

l are ly by var i at i on s  i n  t h e  d at a av ai l ab l e , b u t  in v i ew of' t he 

e f'f' e c t  of' dayl i ght , t hr ou .e-,h the ant e r i or p i  tu a t a ry  gl and_ , on 

b re e di n g  ac t iv i t i e s  i n  s h e ep , ( 28 )  it w ould n o t  be surpr i s in g  

t o  f'ind a some wh a t  simi l ar e ff e c t  .on g ra z in g  h ab i t s  o£' c at t l e . 

I t  w i l l  al s o  b e  n o t i c e d  f' ro m F i gure s I an d  I I  t h at , whi l e  

graz in g b e h av i our i s  re a s onab ly st e ady , ly i n g  down and s t anding 
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v a ry  w i de l y i n  opp o s i t e  di r e c t i on s ,  app e a r i n g  t o  b e  i n te r-

de p e n de n t . T h i s f e a t u re of b e h av i o u r w a s  n o t e d  t hrou ghou t  

t he i n ve s t i  gat i on ;  i t  d i d  n o t  s e em t o  b e  of mu c h  importance 

t o  re s'1:. i n g  an imal s wh e t he r th ey we re s t an d i n g or ly i n g  down . 

An o t h e r p o i n t  w o r t h r e c o r d i n g  i s  i n  c o n n e c t i o n ..,-,. i th 

t h e  e f f e c t o f  r a i n  o n  t h e  p a l a t ab i l i t y o f  p a s t u r e .  As s ta t ed 

e a r l i e r ,  a n i ma l s  g en e r al ly r e f u s e d  t o  e a t  any 

o f  g r ow th �  b u t  i t  was n o t i c e d o n  o n e  o c c a s i o n 

r an k  p a t c h e s  

t h a t  af t e r  

h e avy r a i n  th e p r ev i o u s  n i g h t � t h ey l i g h t ly � r a z ed mo s t  o f  

th e r an k  pa t ch e s· o f  h e rb ag e �  pr e s umab ly b e c a u s e t h e  r a i n  

h a d  a l l ay e d t h e  un pl e a s an t  sm e l l  o f  p r e v i o u s  s t o c k  exc r e t i on s . 

Th e i mp l i c a t i o n i s  t h a t  ... c l e an i ng u p "  a pad d o c k  o f  un e v en 

g r o w t h  i s  b e s t  a c c o mpl i s h e d  af t e r  h e avy r a i n . 

An imal s i n  o e s t r u s  w e r e  ob s e r v e d  t o  i n t e r f e r e w i t h t h e  

b eh avi o ur o f  o t he r an i ma l s  i n  t h e h e r d  o n ly w h en t h ey w e r e  

e i t h e r  s t an d i ng o r  l y i n g  d own ; t h ey d i d  n o t  d i s t r a c t an i mal s 

whi c h w e r e al r e a dy g r a z i n g �  d u e t o  t h e  r e lat i v e  p e r s i s t en c y 

o f  t hi s ac t i v i t y . 



SE C T I ON I I  

Je r s e y : . c o w s a r·e ge n e ra l l y  tl1 ou gh t  t o  b e  mo re r� c o n o m i c a l  

t h a n  F r i e s i 8 n s unde r N e w  Ze a l a n d  c o n d i t i o n e � 2 i nc e  th e h i c h e r 

c a rry i n g  c'h p e c i ty a n d  t1J e i r  s uppo s e d l :'r b e t t e r  f'o ra g i n g  ab i l i ty 

ma lce f o r  g re � te r e f f i c i e n c y  of' p ro d u c t i o n .  •rhe J�·e i s  t h e  

fu r t h e r adv a n t a ge t h e � ,  be i ng sma ll � th e y  pun i sh th e s w a r d  

l e s s  u nde r we t c o nd i t i o n s . 

A s  me n t i o ne d  i n  t h e  i n t r o du c t i o n �  o ne o f  th e o b j e c t s o f  

t h i s  s tu d y  w a s t o  c ompa re the b e h a v i o u r  c f  t b e  t wo b re e d s ,  and 

s ome o f  t b e  ab se r v a t i o n s  on h e rd b e h a v i our b E1 Ve b e e n  u s e d  fo r 

th i s  p u rpo s e . S i n c e  t h e  o n ly s t r i c t c o mp a r i s o n s  th a t c a n be 

made a re whe n bo th Je r s e y s  a n d F r i e s i a n s  a re sub je c t  to i de n t i c a J 

fe e d  a n d c l im a t i c  c o n d i t i o n s , t h i s  l i m i t s  us t o  d a t a  c o l le c t e d 

o n  t h e  c omb i ne d w in te r  he rd . T h e  re s u l t s  s e t o u t  i n  T a b le s  X 

a nd X I  h a v e b e e n e x t � a c t e d f r o m  t h e d a t a  a l re a dy p re s e n t e d  o n  J 

h e r d  b e h a v i o u r ,  a n d rep re s e n t e d  b y  t h e g ra p h s n o s . 2 3  - 4 6 
wh i c h  h a ve b e e n a r ra ng e d i n  pa i r s t o  fa c i l i t a t e � v i s ue l c om ­

p a r i s o n .  

F r om b o th T a b l e  X a n d t he g ra ph s we se e 8 s urp r i s i ng 

d e g re e  of s im i l a r i ty i n  t h e  g r a z i ng b e h a v i o u r  o f  t h e  t w o  b re e d s , 

a nd a s i mi l a r b u t  le s s  ma r-ke d c o r re s p o n de n c e  b e t w e e n  s t c. n d i ng 

a n d l y i n g d ow n .  Howe ve r ,  t h e re i s  a t e nde n c y fo r Je r s e y s  t o  

g ra ze , o n  t h e  a v e r a ge , 24 mi n u te s ( o r  3% ) l o n ge ::..·· c: n  t h e  n i gh t 

p a d d o c k s t h a n  t h e  F r i e s i a n s , a n d th i s  e x t r a fe e d i n g i s  d o ne 

mo s t ly du ri n,f'; the m i d n i gh t  g ra z i n g  pe r j. od , a s  w i l l  b e  s e e n  by 

a c o mp a r i s o n o f  the n i gh t -p a d d o ck g ra ph s  f o r  t h e  t w o  b re e d s . 

Tal:: l e s  X a nd XI a l s o sh ow t h ."J. -1:.  Je r s ey s  te nd t o s t a n d mo re i n  

b o t h t h e  d ay a n d  n i gh t  pad do c k s a t  the expe n s e  o f  ly i ng d o w n  

a n d  th i s  fe a t u r e  w a s n o t i c e d  t h ro ugh o ut t he i n ve s t i g a t i o n .  

A l though the d i f f e re n c e s b e twe e n  me a n s  p ro v e d  n o n - s ig n i f i c a n t  

i n  e v e ry c a s e by S ne de c o r ' s " t " te s t �  ( 27 )  th i s  i s  prob Hbl:,y 

b e c au s e too f'ew da t a  we r·e a v a i l ab l e ,  wh i le th e s t e. n d a rd 

d e v l e. t i o n s  we re a t  t h e  s a me t i me . c o mpa ra t i ve ly l a rge . 
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TABLE X :  C omEa r i s o n o :f'  t h e "be h a v j o u r  o:f' Je rsey E: nd F r i e s i a n  

C o w s  d e u a s t u re d  

PAD -
rE DOCK 

NO . 

7 
1 7 

' 
4 

19 

3 

2 3 

21 

· EANS 
. D .  

-
PAD -

E DOCK 
NO . 

I 
7 

(4 1 0  4 
11--. '! 
1

5 4 

I 
k 1 1 

16 24 

7 24 

1/7 25 -
�ANS 
I. D .  

[LENGT H  OF 
T IME IN 
PADD OCK . 

t:3 . 5 0  
1 00% 

7 - 84 
1 00% 

7- 50  1 00% 
8 . 1 8  
1 0 0% 

8 . 1 0  
1 00% 

8 - 75 -; 'f OO% 

J 8 .  1 5  
1 00% 

LENG T H  
T I ME IN 

. . -
OF 

PADDOCK . 

1 2 - 34 
1 OO% 

1 2 . 09 
1 CO% 

1 3 - 2 5  
1 OO% 

1 3 - 09 
1 00% 

1 3 - 08 
1 00% 

1 2 . 08 
1 00% 

1 2 . 65 

1 00% 

o n  the s a me pe, d d o c lc s . 

DAY PP,DDOCK S . 

GRA Z I NG S TAND I NG 

r----
JER S EY S  F R I E S I .t,N � JERSEYS F R IE S I P..NS 

BRS H R R . HRS� J-TRS__._ 
5 - 03 5 .  1 0  1 - 9� 2 - 11 

59 - 2% 6o . C'f%, 12 3 - 0% 24 - 8% 
5 - 62 4 - 9 7 1 .  5 6  1 . 4 !3  

7 1 - 7% 63 - 4% 1 9 - 9% 1 8 - 5% 

4 - 33 4 - 2 1  1 .  8 8  1 . L�9 
57 - 7% 56 - 0% � 5 - 1 % 1 9 - 9% 

3 - 75 4 - 1 0 3 - 54 3 - 08 
45 - 8% 5 0 - 0% �3 - 3% 3 7 - 7% 

4 - 8 3 5 - 32 1 .  67 1 .  2 6  
59 - 6% 65 - 7% 20 . 6% 1 5 - 6% 

4 - 5 8  4 - 70 2 . 2 1 1 .  4.2 
52 - 3% 5 3 - 7% 2 5 - 3% 1 6 . 2% 

4 - 69 4 - 73 2 .  1 4  1 - 80 
57 - 5% 5 8 - 0% 2 6 . 3% 2 2 . 0% 

. 636 . L! 9 2  - 72 5 . 6 91 

N IGHT PADD O CK S . 

GRA Z I NG S TAND ING 

JERSEYS FR IF� S  J:ANS JE RSEYS FR IE S IANS 

HRS . HRS . HRS . HRS . 

2 - 94 1 .  77 ' 1 . 2 1  I 1 . L� 1 2 3 - 8;b 1 4 - 3% 9 - 8% 1 1 - 4 % 
· -�· 2 - 23 1 .  5 1  - 9 7 1 . L�6 

18 - 4% 1 2 - 5% 8 . 0% 1 2 . 1% 

3 - 1 9  2 . 86 3 - 38 2 . 00 
24 - 1 �  2 1 . 6% 2 5 - 5% 1 5 - 1% 

3 - 2 8 2 . 89 4 - 77 4 - 3� 
25 - 1 % 22 - 0% 36 . LJ.% 3 3 - 5� 

2 .  6 1  2 - 5 1 1 .  8 1  1 .  36 20 . 0% 19 - 2% 1 3 - 8% 1 0 . 4% 

3 - 04 3 - 38 2 .  8 1  2 . 84 
2 5 - 2% 2 8 - 0%  23 - 3% 2 3 - 5% 

2 . 8 8 2 - 4 9 2 .  L!-9 2 - 23 
- 395 . 71 7 1 .  331 1 . 1 89 

2 2 . 8% 19 - 7% 19 - 7'!6 1 7 - 6% 
;:,: · ___ 

-I 
!LY I NG DO\Vl'l 

JERS EYS FR II 
S I.A_l 

HRR - J':lRf 
1 . .?1 1 . 2� 

� 7 - 8% 1 5 . 2� -
. 66 1 . 4 �  

8 .  L�% 1 8  • t ;>  
1 .  2 9 1 • 8C � 7 - 2% 2 4 - 0  

. 88 1 .  01  M o . B% 1 2 .  3� 
1 .  59 1 .  5 �  � 9 - 7% 1 8 .  89c 
1 .  96 2 .  6 2  

12 2 . L!-'1'-; 30 - 1 9< 
1 .  32 1 .  6 �  

� 6 . 2% � 0 .  071 -- 479 • 5� 

fLY ING D O\VN )r 

JE R SEYS 

HRS . 

8 . 1 9 
66 . 4-c;� 

e. . 8 8 
73 . LJ.% 

6 . 6 8 5 0 - 4% 
5 - 04 

38 - 5% 
8 . 66 

66 . 2% 

6 . 23 
5 1 . 6% 

7 . 2 8 
1 - 535 

5 7 - 5% 

F R IE 
S I AN 

HRS 

9 - 1  
74 - 2  

9 - 1 
75 - 5  

8 . 3 
63 - 3  

5 - 8  
44 - 5: 

9 - 2 
70- 4 

5 - 8 
48 - 5 

7 - 9  
1 .  6 

62 . � 

. --- ' 
J 
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TABLE XI : summa ry o f  th e d a t a  o n  b re ed compa ri so ns f ro m  T a b l e  'V ..f> 

AVGE . J GRA Z ING ST1U·ID I NG LYING DO'!!JN 
LENG'DB 
T I ME IN 
PADD OCK . 

HRS . 

1lDDO CKS 
8 - 1 5 
1 OO% 

PADDOCKE 1 2 . 6 5 
1 OO% 

2 0 . 80 
ii? N IGHT 1 00% 
1 % OF 39 - 2% . tAY AND 

-

JERS EYS !FR IE S IANS 

HRS . HRS . 

4 � 69 4 - 73 
5"7 �' f>�· ' 5 & - 0% 

2 . 8 8 2 . 49 
2 2 . 8% 1 9 - 7% 

7 - 57 7 - 2 2 
36 - �% 34 - 7% 

6 2 . 0%  I 65 - 5% 

JERSEYS FR IES IAN S JERSEYS FR IE -
S IAN!:: 

HRS .  HRS . HRS . HRS . 
-

2 .  1 4 1 . 8 0 1 .  3 2  1 .  62 
2 6 . 3% 2 2 . 0% -j 6 .  2;:� 2 0 . �  

2 .  L� 9 ·-:: 2 .  2 3  7 - 2 8  7 . 92 
1 9 - 7% 1 7 - 6% 57 - 5% 6 2 . 7<fc 

4 - 63 4 - 03 8 . 6 0  9 - 5 .: 
2 2 - 3% 1 9 . L�% 4 1 - 3% 45 - 9� 

_. 46 . 2;-s 44 - 7% 1 5 . 3% 1 1 7 - 0� 
i . 

TA BLE X I I : C ompa r i s o n  of d i s t an c e  we,lke d_E_:v Je rse;y-s a nd Fri e s i an 

u nde r i de n t ic a l  c o nd i t i o n s  o n  t he s a me d a y -p a d d o ck . 

I I 

t P_.'\DDOCK GRA ZING DI ST.ANCE 
c ow DATE NUMBER T T ME 11VJ\.LEED 

( mi n ute s) .(minute s )  
" TOY" ( Je rsey ) M a y  1 7  4 32 0 2 1 72 
'� LOT T I E "  ( F r ie s i a n  " " " 340 2 036 
" UNA " ( Je r sey ) Ju ly2 5 2 1  2 8 1 I 1 370 
" VERNA " ( F rie s i a n  " " " 2 79 1 25 1  ----

I n  Tab le X I I i s  g i ve n  a p re e d  c ompa r i s on o f  d i s t an c e 

wa lke d , c a rr i e d  o ut o n  two d a y p a d do ck s ;  i t  i s  fo rtuna t e  th a t  

t he g r a z i ng t ime s we re app � o x im a t e ly the s ame i n  e a c h  c a s e . 
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D I S C U S S I ON : 

I n  v i e w  o f  t he i r  s ma l l e r  s i z e a n d  l o w e r m i lk p ro duc t i o n , it 

i s  o f  s o me i nt e re s t t h a t  Je r s e y s  t e n d  to g r a ze fo r s l i gh t ly 

l o ng e r  t h a n  F r i e s i a n s ,  s pe c i a l ly o n  the n i gh t pa d d o c k s  ( c ompa re 

r ab l e s  I I I ,  IV , V ,  a nd V I  c o ve r i ng a l l o b s e r v a ti o n s ) a n d ,  

no re o v e r ,  t h e y  t ra ve l  f u r t he r - o n  t he d a y  p a d do c k s a t  l e a s t  

lu r i n g  a p p ro x i ma te l y  t h e  s ame g r a z i ng t i me .  

Be c a u s e t h e  t h e o re t i c a l  fe e d  re qu i reme n t s a n d  th e d ry ma t t e r 

i n t a ke a re l e s s  fo r sma l l e r  a n i ma l s  ( 29 ) , a n d  o u r  own d a t a  ( s e e  

3 e c t i o n I V )  do n o t i nd i c a t e  a ny s i g n i f i c a n t  d i ff e re nc e b e tw e e n  

r-a t e  of' e a t i ng ,  we ma;>r c o n c l u d e  t h a t Je r se y s  a re mo re s e l e c t i ve 

fee de r s  t h a n  F r i e s ia n s ,  s i n c e  th e y  t ake a t  l e a s t  a s  ma ny m o u t h ­

ful s o f  h e rb a g e  f o r  a s ma l l e r d ry m a t te r  i n t ak e . 

Wh i l e  Ne w Z e a l a nd G ro up He rd T e s t  f i g ure s do n o t  d � e c l o s e  

3 ny a d v a n t a ge i n a v e r a g e  b u t te r - f a t p ro du c t i o n  f o r  e i th e r  b re e d , 

� r i e s i a n s a p pe a r t o  . b e s u pe r i o r  i n  a ve ra ge i nd i v i d u a l  p ro duc t i o n  

.1 n de r s e mi - o f f i c i a l  te s t i ng ,  wh e re fe e d i ng i s  l i k e l y  t o  be 

J e t  te r .  ( 30 )  U n de r the c o nd i t i o n s  o f'  d a i ry h u s b a nd ry i n  Ne w 

2:e a l a n d , wh e re a c o w  mu s t g a the r he r own fe e d ,  o ur d a t a  p ro v i de 

3 ome f a c t u a l e v i d e nc e to j u s t i f y  t h e  c o n f i de n c e  p l a c e d  i n  Je rs ey 

:: o w s�� s s upe ri o r  f o r a ge r s , wh i ch i s  t o  b e  e x pe c te d  f' ro m  th e i r  

sma l l e r  s i z e . I t  i s  a l s o p ro b a b l e  th a t  F r i e s i a ns , b e i ng l e s s  

s e l e c t i ve fe e de r s , ne c e s s a r i ly c o n s ume a nd p re s um a b ly met ke u se 

-:Jf' t he c o a rse r e leme n t s  o f  pa s t u re a l t b o u gh wh e t l""Je r t h e re i s  a 

"J re e d  d if'�e re nc e  i n e f f' i c i e n c y  o f  t h e  d i g e s t i v e  p r o c e s s e s 

P ema i n s a n o pe n q ue s t i o n . 

T h e  d a t a  o n  t e mpe ra t u re a re n o t  e x te n s i ve e n o ugh t o  pe rmit 

s ny b re e d  c omp a P i s o n s , and in a ny c a s e s e ve :::-· a l  ·w o rke r s ( 3 1 ) ,  ( 32 ) , 

( 33 )  a re a gre e d  tha t i t  i s  no t u n t i l a i r t e mpe ra tu re re a c he s  80 -

g5°F th a t  Eu rope a n  c a t t le h a ve d i ff' i c u l ty i n  he a t  d i sp o s a l  

t h r o ugh· t he l ung s . S e a t h  a nd M i l le r  ( 32 )  ha ve s h owed t ha t 

li' r i e s i a ns a re l e s s  t o l e Pa n t o f  a i r tempe ra tu re s  ab o ve 80°F t ha n 

J"e rs ,- y s , wh i l e Rho a d  ( 34 )  f' i n d s  a ge ne t - ic d i ffe re nc e  i n  e f:f' i c i e n c 

-:J f  h e a t  d i sp o s a l ab o ve 7 0 °F b e t we e n  f'ou r type s of c a t t l e . 

The s i m i  l a  r e f'fe c t o :f'  h ou rs o f  da y l i gh t  up o n  the t v-v o  b reeds 



w� l l  b e  no:;. t e d i n  F i gu re s I a nd I I  i n  S e c t i o n  I .  I I n  c o n c l u s i o n ,  i t  wa s n o t i c e d  du r i n g  th i s  s tudy tha t 

Fti e s i a n  c o ws s e em e d  mo re s t ab le i n  t he i r  g r a z i ng h ab i t s tba n  

J rs ey s , t a k i ng l e s s  not i c e  of d i s t ra c t i o n s  a nd ge ne ra l ly s e t t l ­

i�g dow n m o re q u i c k ly o n  e n t e ri ng th e pa ddoc k .  Ano the r fe a t ure 

w f t h  the Je r s e y s  wa s th e i r  te nde n c y ,  spe c ia l ly d ur i ng t he th i rd 

dfy t ime g ra z i ng  pe r i o d ,  fo r a l mo s t  the wh o le h e r d s udde n l y  t o  

b�g i n  g ra z i ng f o r  a sh o r t  t ime . Ea nc o c k  a nd Wa l l a c e  ( 1 7 ) ha v e  

c�l c u l a te d  t h a t  an y t w o r a n dom a n ima l s  i n  a he rd pu rs ue the 

same a c t iv i ty fo r a n  a v e ra ge o f  69% of the t i me . 
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SECT I ON I I I : WATE R C ONS UMPT I ON .  

W a t e r  i s  of i mp o r t ance i n  da i ry c ow nu t r i t i on b e c au se i t  

repr e s e n t s 87� of t h e  c omp o s i t i on o f  m i l k  and ove r 5 0% of t h e  

c ow ' s b o dy t i s sue s .  ( 35 )  

A t k e son an d 'Na r re n  1 9 34 ( 36 ) have re v i ewe d t he c o n s i de r ab l e 

1b ody o f  l i t e r a ture o n  t he u se of w at e r  b y  d a i ry c ow s � and t hey 
I 
l p o i n t  out t ha t  f ew o f  t he pub l i shed re su l t s c an b e  u se d  t o  p re -

d i e t  t he wat e r  r e qu i r e ment s o f  c ow s  u nde r c on d i t i on s  d i ff e r ing 

f rom t h o se o f  t he p a r t i c ula r e xpe r ime n t r e p o r t e d .  

M o re re c en t ly � R i t zman and B e ne d i c t  1 9 38 ( 1 ) ha ve s tudi e d �  

among ot he r  t hin gs , the r ole o f  dr i nk i n g  w at e r  i n  t he d i g e s t i o n  

an d ab s o rp t i o n  o f  fo o d  nut r i e nt s b y  c a t t l e . T he i r re su l t s 

supp o r t t he f i n d i n g s  o f  o the r w o rk e r s  t h a t  w at e r  re qu i r e me nt s 

a r� de t e rm in e d  pr imar i ly b y  t he am ount o f  dry mat t e r  c on s ume d ,  

by t he ty pe of b ody t i s sue f o rme d ( a s  i n  grow t h  or f a t t e n in g) 
by the amount of mi l k  y i e l de d �  an d by t empe r atu r e  a s  a ff e c t ing 

l o s s  b y  v ap o r i sat i on .  

T he f o l l ow i ng T ab l e s  give t he re su l t s  of s ome me a su re me nt s  * 

of the f re e - w at e r c o n sumpt i on of l ac t at i n g Je r s e y  an d F r i e s i an 

c ow s  c a r r i ed out by the me t h o d  e nume r a t ed on p a ge 1 0 . 

* T he w at e r  c on sump t i on in t he y ar d  w a s  i nv a r i ab ly n e gl i gib le � 

and sub se quen t me a surement s w e re al l c onfi ne d  t o  the p add o ck .  
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�ABLE XI I IA : F ree -wa te r i n t ake of la c ta t i ng F ri e s ia n  C o w s . 

DATE NO . 
1 947 OF 

c ows 

MAR 1 1 35 liAR 1 8  3 5  
·. 1\AR 3 1  3 5  
�p� 9 35 
AUG 2 4  35 

' SEPT 2 6 4 2 
NOV 2 2 i 4 5  

MEANS l 

MAR 1 0- 1 1 35 
MAR 1 6 - 1 7 35 
MAR 2 2 -23 35 
APR 2 - 3 35 
AUG 2 4 -25 35 . 

SEPT 1 8 - 1 9 39 

MEANS 

TABLE X I I I B : 24 

PE R I OD 

Qp_R 1 0- 1 1 + 1 1 
MAR 1 6 - 1 7 + 1 8 
�AR 2 2 -23 +3 1 
-t\ PR 2 - 3+ 9 
JO..UG 24 •2 4-25 
�EPT 1 8 - 1 9 lf. 2 6  
I 

MEANS 
. 

DAY- f'J�_ DD O CK S  

D .  !-.1 . % OF INTAKE REI'EARKS . 
, PA S T U RE GALLONS/ 

c ow 
---�··--

I 2 2 . 0% 

I 
5 - 66 Hot , s unny , s l i gh t  wi nd 

2 3 - 0% 5 - 6 9 .1 H o t , su nny , c a lm 
1 6 . 8% 6 . 60 Ve ry h o t , su n ny , c a lm 

I 1 9 - 1 %  4 . 0 6 M i l d ,  ove rc a s t ,  l i gh t wi nd 
1 3 - 1 %  3 - 65 M il d ,  r a i n  showe rs a l l  da;y ,  e a  
1 6 . 7%  4 - 67 C o o l ,  f i ne , mode ra te w i n d  
1 6 . 9%  5 - 82 W a rm ,  o ve rc a s t ,  ·l i gh t  b re e ze 

1 8 . 2% 5 - 1 6  J -

N IGHT-:-PADDOCKS 

2 5 - 0%  5 - 2 4 M i ld , ove rc a s t ,  ligh t wi nd 
2 4 - 7% -5 - 0 6  Mod e ra te , c l e a r sky , l igh t de 
2 6 . 9% 4 - 89 M i ld , c l e a r  sky , l i gh t  de w 
2 6 . 4% 3 - 83 C o o l , c le a r  s ky ,  mo de ra t e  de w 
1 5 - 5% 4 - 1 3  C o o l , ove rc a s t ,  s l igh t ra in a 

2 3 00 h rs .  
1 6 . 0% 1 .  95 M i ld ,  

2 2 - L!% 4 - 1 8 

HOUR TO TAL I NTAKE . 

INTAKE EST IM ATED 
T.O TAL GAL L ON S  PR ODU C T I ON 
PE R c ow 

1 0 . 9e 
1 0 - 715 
1 1 - 49 

7 - 89 
7 - 78 
6 . q2 

--· 
. �. 

9 - 2 4  

M ILK/DAY/C OW 
lb s .  
3/ - 2  
3L� . 5 
30 - 8  
2 8 . 1 
37 - 3  
44 - 2  

35 · L!- .. 

ra i n  s howe rs a l l  n i gh t  . 

I RAT I O 

I Lb s .  '."lA TE R PER 
lb . M ILK 

2 - 93 
-

3 - 1 2 
3 - 7 3 

I 2 .  8 1  
2 . 09 
1 .  5 0 

( 2 . 7e 
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tA BLF.; XIVA : F re e -wa t e r  i n t ake of' l a c t a t i net2e r s ex C o ws . 

DAY-PADDOCKS 

PATE NO . D .  M .  % OF INTAKE REMARKS . 
1 947 OF PAS TU RE GALLONS/ 

c ows c ow 

MAR 7 5 8  30 . 0% 6 . 8 3 H o t ,  s un ny , c a lm 
:MAR 1 9 6 3  4 1 - CP/a 6 - 9 3 H o t , s u n n y , c a lm 
APR 1 60 1 9 - 4% I 3 - 1 7  M i l d ,  s l i gh t  ra i n ,  mo de r a  

! � w i nd 
AUG 1 5  5 2  2 0 . 2% I 2 - 74 M i l d ,  ra i n  sh o we r s , c a lm 
SEPT2 0 65 1 7 - 2% 3 - 83 C o o l , no ra i n , l i gh t  w i nd 
NOV 1 4  7 2  1 6 . 7%  • 4 - 1 2  W a rm ,  f' i ne , me d i um  wi n d  J 

t e  

MEANS 2 4· . 0% I 4 . 6 0 

N I GHT -PADD OCKS 

MAR 1 5 - 1 6 6 3  3 1 . 1 % 2 - 5 7 M i l d ,  c le a r sky , mode a t e 
de w 

fv1AR 1 8 - 1 9 64 

I 
3 0 . 8% 1 .  9 1  M i ld , c l e a r  sky , he a vy d e w  

MAR 3 1  -Ap r 1  5 8  35 · 6% 1 - 9 0 M i l d ,  c l e a r  sk y ,  h e a vy de w 
SEPT 5 - 6  6 5  1 5 - 4% 1 .  85 Go ol , a ve rc a s t ,  ra i n  a t  

2 2 0 0  h r s . 
S E PT2 6 - ; ' 7 65 1 8 . 3% 1 - 4 6 C o o l , l i gh t wi n d , ra i n  

� s h owe r s  du ri ng n igh t .  
S E PT2 0 - 2 1 65 

� 
1 6 . 1 % 2 - 38 M i l d ,  o v e rc a s t ,  n o  r a i n ,  

l i gh t  w i nd .  
NOV 1 4 - 1 5  - 72 1 5 - 3% 2 - 6 3 Mo de r·a t e , c l e a r  s k y ,  me d i um  2 IM EANS 

w i nd ,  n o  de w .  

2 3 - 2% 2 .  1 0  

T A BL E  X I VB : 2 4 HOU R  TOTAL I NTAKE 
� 

PJt::R I OD I NTAKE E S T I MA TED RA T I O  
T O TAL P R OD UC T I ON lb s .  \"lA TER PER 
GALL S/C OW M ILK/DAY/C OW lb s . M I LK .  

lb s .  ' �{ 

MAR7 + 1 5 - 1 6 9 . 4 0 l 1 9 - 3  I 4 - 8 7 
MAR 1 8 - 1 9 Z 1 9 8 . 8 4 1 7 - 9 ' 4 - 94 
MA R 3 1 +APR 1 5 - 07 1 5 - 2  3 - 34 
AU G1 5 +SEPT5 - 6  4 - .59 2 8 . 6  � 1 .  60 
SEPT 30 +2 0 - 2 1 6 . 2 1  2 9 . 8  I 2 . 08 
NOV 1 4 + 1 4 - 1 5 6 - 75 3 0 - 0 

r 
2 - 2 5 

� ·I MEANS 6 . 8 1  2 3 - 5 3 - 1 8 I -



., 
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:.:. · ABLE XV A: · F ree -wate r int ake of' l. a c t at in F ri e s i an and Je r ae' 
C ow s  C omb ine d W i nt e r  He rd. 

! 
- �  DAY PADD OCKS . 

1 . , , �------�----------------------------�-------------------------------------
1 No . C ow s 
i of' e ach 
• Breed. 
. 

J\AI&7 1 7  ' 22P& 23J 

_ · · �ay 

31 1 7' 4 6 J  
. un 26 1 9P 4  14 J . ; �un 27 I 19F & 12 J  
jJU]. .  ' 1 9P4 1 3 .7 
',;rQ1 . · 5 \ 1 9P& 7 J 
J'u.l .  8 20¥' & 7 J  

i 
T ot al. ; D • M ." 
No . of' 
C ow e .  :Fesbl.re · 

45 1 8 . 1 % 
23 2 3 - .3% 
23 
31 
32 22 . �  
26 23. 5% 
27 2 2 . 1 %  

Int ake 
Gal. s pe rj 
C ow  • 

REMARKS . 

4 . 0 2  p o o l. , C l. oudy , E a s t e r� 
5 . 48 Mod e rate , ove r c a st , hvy 
1 . 1 8  Canti.m1 �us he avy rain a 
3 . 29 p o o l. , Hvy rain at 1 20C 
5 . 0 9  
7 . 54 o de r a t e , sunny l. i ght 
5 - 97 o de ra t e , sunny � t e r --- -- --·- �Jul. .  9 20P & 7 J  27 '25 . 4% 5 . 8 5 

eo de rate . sunny art e r  �o o 1 . o ' c a s t . no nnn . �  
'iTul. . 10 a::JP & 8 J  2 8  
Jul .. 2 5  � & 1 6 J  39 

J 
J 
j 

- �llay- �3 � & 41 J  64 
:.1\111 Z'/� : 19F & � J 33 . ·i.J\il. 1 - 2 19P & 13 J 32 
J't1J.. 8- 9 . 2JF &:  7J 27 
Ju1 9-1 0 IDF &: 8J 28 

-·-· ___ .J'tll. 10-1 1 . IDP&: 8J 28 
..J\i11t _, 2 a:::> F&: 8J 28 

·!clbl. � �F& 1 7J 41 
- · ·  ---.-. . • • .  J 

21 . 6%  
VF.Alf 

NI GHT 

1 8 . �  -
24 . 1 % 
2 2 . 6%  
Z0 . 5% 

23 . 4% 
DAB 

2 . 54 �- 28 
• 1>2 ' 

a in showe r s  a l l  day . 
o d .  • sunny , -r r o st in Il 

PADDOCKS . 

. 8 3 1di l d , Hv.Y" dew , calm . 
4 - 94 p o o l , Hvy rai n a-r t e r  1 
2. 88 p o o 1 , c l e a r sky , e a s te:r 
3. 9 3  C ol. d , c l e ar sky , -r' r o s t  
1 . 54 C oo l , ov '  c a st , rain at· 
1 . 32 Much rain dur i n g  n i g: 
1 . 35 Much rain du r in g  e ve 
�- �1 C ol d , cle a r  s ky , -r ro st 
2 . 5 2 

TABLE XV ltr 24 H our T ot al I nt ak e .  

-l 
. ! PERI OD 
I 

j 
· 3 June 

J'u].y 
July 
July . · - · ··- -- . Jul..y 
Jul..y 

27- 28 
1 � 2 
8-9 
9-1 0  

1 0- 1 1 
25- 26 

MEANS 

t J Intake 
T ot al  G al l s  
Pe r C ow . 

8 . 23 
7 - 97 
9 - 90 
7 - 39 
3. 9 6  
8 . 65 

E s t imat ed 
Produ c t i on 
Mi lk/D ay/C ow 
( F ac t o ry  Re turns ) 

27 .4 
2 5 . 3 
26 . 5 
27 . 3  
25 . 7  
28 . 0  

Rat ::1 o  
Lb s wat e r  pe r 
l.b Mi lk . 

3 . 00 
3. 1 5  
3 - 74 
2 . 9 2 
1 . 54 
3- 0 9  
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D I SC U S SI ON : 

C omp a r i s on s  w it h i n  and b e tween T ab l e s XI I I , XIV and XV 

reve al t hat : -

( 1 ) T he ave r a ge 24 hour wate r c o n sump t i on fo r F ri e s i an an d 

Je r sey c ow s  ov e r  the who l e  e xpe rime n t a l  pe ri od w a s  9 .. 24 an d  

6 . 8 1 gal l on s  re spe c t iv e l y . T he ave rage e st ima t e d  mi lk p r oduc t i or 

pe r c ow pe r 24 hour s . * ov e r  t he same pe r i od wa s 35 . 4lb s ( F ri e  s i ar 

and 2 3  .. 5 lb s  ( Je � sey s ) . 

( 2 ) T he dr,v ma t t e r  c on t e n t  of the p a s t u r e  e xe rt s a m ark e d effe c 1  

on wat e r c on sumpt ion su c h  that , unde r c omp arab l e  c l imat i c  c ond i t -

i on s  in March , f' or e xamp l e , Je r sey cow s c o nsume d more w a t e r t h an 

the F ri e s i an s , e ven t h ou gh produ c ing , at tha t t ime , only 5 2% a s  

mu ch m i lk .  

( 3 ) Wat e r  c on sump t i on varie s gre atly unde r d i ffe ren t we athe r 

c ondi t i on s ,  p re sumab ly t h rou gh the e ff e c t  o f  r ai n , dew o r  f ro st 

on the D . M .  c on t e n t  of t he f e e d .  I t  s houl d b e  n o t e d  that the 

re sul t s f o r t he co lumn "D . M . C on t en t  of P a stu re " we re de t e rmin e d ,  

f o r t h e  mo st p a rt , on d ry  pa sture s ample s and the re f o r e  do n ot 

ne ce s s ari ly ind i c ate the e f f e c t  o f  rai n , d ew ,  or f ro st . T he i r  

s i gn i f i c an c e  i s  fur the r ob s cure d by the f a c t  th at no D . M .  de t e r-

minat i on s  we re made on a ny s upp leme nt s ,  whi ch themse l ve s we re 

sub j e c t  to v a r,v i n g  we at he r c on d i t ions . 

( 4 )  T he h i ghe r ave rage rat i o  o f  wate r i n tak e : e s t ima t e d  m i lk 

produ ct i on in t he c a se o f  Je r sey s  ( T ab l e s XI I I  B and XIV B )  i s  

prob ab ly b e c au se t hey gene rally re c e i v e d l e s s  suc c u l e n t  p a s ture 

t h an F r i e s i ans dur ing t he l\1 arch-Ap ri l pe r i od .T h i s e xp l an a t i on i s  

s t re ngthene d by the f a c t  t hat t he rat i o  f or the C omb i n e d  He rd 

( T ab l e  XV B . ) i s  in.t e rme d i a t e  b e twe e n  tha t  for the Je r s ey s and 

F r i e s i an s  separat el y . In any c a se , no b ree d d if f e re n c e  i n  the 

p roport i on of wat e r  in t ak e : m i l k  p rodu ct i on ha s b e e n  re p o rted in 

the l i te ratu re . 

• C al cula t e d  by int e rp o l at i on f rom G r oup He rd T e s t  Monthly 
She e t s  ove.r the s ame p e ri od . 
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( 5 ) T he pe r- c e nt age of t he t ot al 24 hour int ake c o n sume d on 

the d ay  paddo c k s  i s  giv e n  b e l ow .  

F ri e s i an s  
Je r sey s 
C omb ine d He rd 

:MEAN 

5 5 . 8% 67 . 5% 60 . 1 ':% 
61 . 1 % 

I n  v i ew of ove r se a s  re su l t s  demon s t rat ing t ha t  w a t e r 

int ak e  show s a c l o se re l at i onship t o  dry mat t e r i n ge s t e d  ( 37 ) ,  

( 1 ) , ( 38 ) , ( 39 ) , ( 4 0 ) , and ( 4 1 ) it i s  c ons i de re d  th at t he ab ove 
) 

re sul t s e n ab l e  u s  t o  e x t end the c on c lu s i on s  al re ady drawn f r om 

a s tudy of he r d  behav i ou r  ( Se c t i on I . ) . Thu s ,  t he f a c t  t hat 

dai ry c ows spen d  some 60% of the i r  24 hour gra z i n g  t ime on the 

day padd ock s ( Se ct i on I . ) ( 1 7 ) ,  and a l s o c on sume 60o/o of t he i r  

f re e  w a t e r  on t he same p add o ck s ,  l e ad s  t o  the c on c lu s i. on t hat , 

unde r our c o n di t i on s , t he dry m at t e r  int ake i s  i n  t he s ame pro-

:p o r t i on b e twe en d ay and n i ght p addock s as graz ing t i me and w at e r  

int ake , vi z 60 : 40 . 

( 6 )  T he e f'f e c t  of h o t , sunny we athe r ( whe n the max imum t en1l)S i:"­

ature w a s  ab ove 70° F . ) of �n c re e s i n g  w at e r  i nt ak e  i s  n o t  su r-

pr i s in g  in v i e w  of t- he role of w a t e r in he at e l im i na t i on . ( 1 ) 

S im i l a r  co n c lu s i on s  have b e en re ach e d  el sewhere ( 4 2 ) , ( 4 3 ) , .  

I t  i s  al s o  t o  b e  e xpe c te d  that a re l et i on sh i p  e x i st s  b e t�e e n  

the w at e r  i n t ak e  an d  ave rage b ody we i ght of the t w o  b re e d s , 

a l t hough , a c c o rdi ng t o  Gowan mi l k  pro du c t i on i s  t o  s ome e xt ent 

a fun ct i on cf b o dy we i ght . 

I t  ha s b e e n  po int e d  out ( 1 )  t ha t  al thou gh t he re i s  a re lat i vt 

c o n st an cy b e twe en w at e r  int ak e , fe e d  l e ve l , and mi l k  pro du c t i on 

unde r s i mi l a r  c ondi t i on s ,  t h i s s t ab i l i ty i s  of t en masked by dai ly 

fluctu a t i ons o f  a tempo r a ry  n a tu re due t o  v ari ou s  c au se s .  vYhi le 

not e n ou �h dat a are av a i l ab l e  i n  t h i s s tu dy t o  de mons t rat e s t a t ­

i s t i c al s i gn i f i c ance , t he v ari at i on in the f i gu re s  pre sen te d  

agre e w i t h  o v e r se a s  re sul t s .  T h i s t emporary v a r i a t i on i s  a d-

v an c e d  a s  a r e a son fo r t he ab n o rma lly h i gh w at e r  c o n. s umpt i on on 

the ni �ht of June 27- 28 ( T ab le XV A ,  C omb ine d H e rd ) . I t  shou l d  

al s o  b e  rememb e re d  t h at at hi gh l e ve l s  of p rodu ct i on ,  the w at e r 

in t he mi lk r e p re se nt s a gre a t e r p ro p o r t i on of' t ot al w at e r  re­

qu i remen t s ,  so t hat the rat i o  o f  f re e  wate r :  m i lk w i l l  v ar.y ac c o r< 

i n s;;;rlv . 
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T h e  dat a p re s en t e d  o n  t he w a t e r  i n t ake of c o w s a re o f  i nt e re s 1  

i n  empha s i z i n g  t he imp o r t an c e  o f  a n  amp l e  supp ly , t h e  v a ri a t i on i n  

av e r a ge dai ly c o n sump t i on du e t o  we a t h e r ,  an d  t he d i f f e re n c e  

b e t w e e n  F r i e s i an s  and J e r s ey s .  Wh i le A t k e s on and W a r r e n ( 3 6 )  

c on c l u de t h a t  t h e  mo s t  d e p e n d ab l e  me t h o d  o f  me a sur i n g t h e  w a t e r  

re qu i r emen t s of c ow s  c on s i s t s o f'  t h e  w a t e r  i n  m i l k  p l u s a de f i n i t e  

mou n t  o f'  w a t e r p e r p ound of d ry ma t t e r ,  w e  mu s t  a gr e e  w i t h  t h em 

.v he n  t h ey p o i n t  out th at a t t ernp t i n g  t o  a r r i v e  a t  a v e r a ge f' i gure s 

p p l i c ab l e e v e n  i n  a gen e r al w a.y t o  a l l  c ow s  i s  a m a t t e r  o f  g re at 

(3_i f'f i cu l ty e x c e 1) t  und e r  s t r i c t ly c o n t. r o l l e d  c ond i t i on s .  

C omp a r i s on o f'  our ow n a nd ove r s e a s  r e su l t s i n d i c a t e s t h at 

New Z e a l and d a i ry c ow s  c o n sume c on s i d e r ab ly l e s s  f r e e  w a t e r  t han 

da i ry c ow s  in t h e  Un i t e d  K i n gdom an d  t h e  Un i t e d  S t a t e s ,  wh e re i t  

i s  ge n e r a l ly a g re e d  t h a t  s ome 1 5 � 30 g a l l o n s  pe r day o f  f re e  w a t e r  

are n e c e s s a ry ( 44 ) . S i n c e  many d a i ry he r d s  in t h e  U n i t e d  K i n g-

dom app a re n t ly b e c ome a c c u s t ome d t o  re c e i v i n g wat e r  o n l y  t w i ce 

a d ay ( 4 5 )  i t  s e e m s  p o s s i b l e t h a t  N e w  Z e a lan d  c ow s ,  re qu i r i n g  

l e s s  w at e r �  ne e d  b e  w a t e re d o n ly i n  t h e  y ar d  du rin g m i l k i n g ,  wi t h  

a c on s i d e r ab l e s av i n g  o f  re t i cu l a t i on c o s t s  on mo s t  f a rms . 

Be f o re re c ommen d in g  s u ch a p ra c t i c e , m o r e  inf' o rm a t i on on a f i e l d 

s c a l e  i s  re q_u i r e d ,  w h i l e  t h e  e f f e c t  of h i gh t e mpe r a t u r e s i n  

i n c re a s i n g  t h e  numb e r o f  d r i n k s ( 1 7 )  may b e  an a d d i t i on al f a c t o r 

und e r New Z e a l and c on d i t i on s ,  wh e re s e v e r·al d a i ry i n g  d i s t r i c t s  

s o me t i me s  suffe r f rom pe ri o d s  o f  h o t  d ry we a t he r .  

cO o - - -
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As men t i o n e d  on pag e 9 ,  some obs e rv a t i on s  w e r e  mad e , wh e r e 
pr a c t i c ab l e ,  on i n d i v i d ua l  c ow s , and s ome o f  t he r e su l t s a r e 

� i ven in Tab l e s  XVl and XVl l .  A f ew n i � ht o b s e r va t i on s w e r e 

d i s c a r d ed as b ei n g  un r e li ab l e .  

The f i gu r es in r e d  a r e  the p e r - c en t ag e s o f  t o tal t i me 

d evo t ed t o  eac h  a c t i vi ty , whi l e  f o r  c o mp a r i s on h e r d  b e bavi o u r  

o n  t h e  same d ay i s  � i ven . ( f o r  g r az i ng on ly ) i n  t h e  l a s t 

c o l�mn . A s  mi g ht b e  exp e c t e d ,  t h e  t i me s whi ch i n d i vi dual 

an i ma l s  sp en d  g r a z i n �  t en d  t o  v a ry i n  the s ame mann e r  a s  h e r d  

b ehav i our o n  t ha t  par t i cul ar day and i t  i s  b e l i eved t h a t  t he 

q�an t i ty an d qual i ty o f  the f e e d  avai l ab l e  i s  l a r g ely r e s -
p o n s i b l e  f o r  thi s var i at i on . 

The Da i ry R e s ear c h  I n s t i tu t e  hav e b e en c o n d u c ti n g  an ex -

p e r i ment i n  whi c h  o n e  g r ou p  o f  c ows ar e k ep t  b ef o r e c a l v i n g  

o n  a v e r y  l ow plan e  of n u t r i t i on ,  and t h e  o p p o r t �n i ty w a s  

t a k en , o n  Aug . 4 ,  t o  mak e  an ob s e rvat i on o n  s i x  d ry J e r s ey 

c ow s , an d a d e t a i l e d s tudy of tw o o f  t he m .  Th e f o l l ow ing r e -

s u l t s  w e r e ob tai n e d : -

T i me :i n  
Paddo c k 

8 .  50 h r s  
( 0 70 0 - 1 53 0 )  

Av e r age hou r s  pe r c ow 
G r a z in g  S tand i ng Ly i n g  

5 · 86hr s 
( 70 . 2% )  

2 . 94hr s 
( 2 9 . 8% )  

n i l  

spen t : 
C udd i n g  

· 3 3  hr s 
( 3 . 9;.j ) 

On e an i mal sp en t 8 5% o f  t h e  t ime g r a zi ng ,  and an o th e r  72% . 

The f e e d  avai l ab l e  f o r  t he s e  c ow s  w a s  ext r eme ly po o r , s u ch 

tha t n o  p a s tur e c ould b e  c l i pp e d w i th t he g r a s s s h e ar s , .  b � t  

s ome 5� lb s .  of hay�cow w a s  f ed o u t . I t  i s  w o r t h r e c o r d i ng 

th e r ema r kab l e  way i n  wh i c h  the an i ma l s  w e r e  ab l e  t o  c on sume 

e v e r y  s t r aw ,  s o  t hat t h e r e  wa s no t r ac e o f  hay l ef t  w i t h i n  

an hou r .  The s e  r e su l t s  ar e quo t ed b ec au s e  t hey show : -

( a )  Th e f o r ag i ng ab i l i ty o f  c ow s  o n  pa s t u r e c l a s s e d  a s  

po o r , ev en f o r  s h e ep . 

( b )  Und e r  s u c h  c ond i t i o n s t hey � r a z e d  70% o f  e . 5hr s a s  

c ompar ed w i th 59% o f  8 . 6hr s ( T ab l e  V pau; e 3 6 ) o r on ly l l.% mo r e  

th an lac t a t i n g c ows on n o rmal p a s t u r e ,  whi c h  i s  w i t h i n  the i r  



TABLE XVl. : B e hav i o u r  o f  I n d i v i du a l  C o w s  
F r  i e s i an s.;_Day•  - Pad d o c k s  

C ow P a d iD a t � , T i m e  SEe n t  N o . 1 T i me H e r d  
o .  j G r a z - S t an - Ly =-· C u d - D r i n k Sj o n  · G r a z i n g 

· 

1 1 9 4 � i ng d i ng i n g  d i nl;i.: ! l'ad - B e hav -
d o c k  i o u r ------+--+-1 --+---'-'m'-=i n . mi n .  m i n . _m=i=n��·::.-...-+----- -1-...Eli n .  1 mi n=...;•=---

" R e db r e a s t ", 
I 
I "Wh i t ey "  

"R e db r e a s t ·� 
I 

" Wh i t ey "' 

18 7/l 3 3 0 
% 6l 

18 1 7�l 3 5� 
2 1  i 8/1 3 7 5  

/S 70 2 
2 1  8/ 3 90 3 5  

1 9 5 
3 6  

1 7 5  
3 2  

l. 50 
2 8  

'}� l 73 7 
"R e db r e a s t '  2 8  1 5/1 440 2 0  

% I  8 1  4 

1 10 
20 
8 5 
1 6  

"Wb i t ey ..  ! 

" R e db r e a s t � 
" Lo t t i  e "  i 
" L o t t i  e •• 

" U t i l i ty " 

" V e ::r na .. 

" S up e rb " 

"'Ye l d a '• 

-w in t e r  .. 

2 8  1 5/1 3 70 40 %� 6 8  7 
4 3 1/3 3 20 190 

% 57 3 4  
4 1 7/ 3 4 0  81 5 

19 · 3 1)
J 

3 I5 3 � 
�: 1 73 7 

1 9  3 1/ 3 1 5  6 5  
% 6 6  1 4  

1.3 5 
2 5  
50 

9 
50 
l l  
9 5 
2 0  
9 5 
2 0  

2 1  1 2 5/ 279 133 1 13 
% 53 2 5 2 2  

1 1 ! 24/ 3 60 4 5 1 58 
1 % 6 4  8 2 8  

1 1 ! 2 4/ 3 5 5 53 1 52 I �; 63 1 0  2 7  
1 1  2 4/ 48 5 n i l 7 5  

% 8 7  13 
" L o  t t i  e "  4 2 2/ 3 3  5 53 1

2
5 5 

....;.:.;,.==-=--== :--=.----=- _ _:;_:. 6 2 l 0 8 
TABL E XVi1 ': .J e r s e  a -Day P a dd o c k s 
""Ve s p e r "  

•• v e s p e r "  

"' Un i t •• 

" Un i t .. 

21 ) 18/�' 3 56 102 42 
% 7 1 20 8 

3 0 ) 21/ 3 1 5  123 9 7 
% 59 23 1 8  

10 ) 2 5/� 2 93 44 2 53 
% 50 8 43 

3 0 )  4/3 2 23 109 2 2 8  
% 40 20 4 1  

" V e s p e r "  13 0 ) 4/3 3.42 70 13 8 

" I r i  s •• 1 9  7J� 4�� §� i � 
�.: 73 1 5 l2 

·�im� 3 0 ) 18/ 3 10 2 20 n i l.  
I % 58 42 

.. T..,y • { 23 20�3\ 2� 2§.� 2� 
4 1 1 7/ �  3 2 0 14 5 l.O 

•• To y "  

" Un a "  

"'Una•• 
"'Toy '" 

�Una" 
''Br unn ­
e t t e ,.. 

% 6 7 3 1 2. 
1 9  3 1/ 2.9 5 180 n 6 1  

'};, 6 2.  3 8 
l 1 9 3 1/ 260 55 
I 1 % 5 5  1 2  I 3

3 ! 2 7/6 2 50 1
3
8 5 I % , l 51 8 

i 27�� 1I� 2.�1 
1 23 1 1/� 268 13 2. 

% , 5 5  2 7  
23 . I/� 3 0 5 12 5 I % 6 3  2 6 j 28 120/

c
_9 3 1 5  1 40 

1 /t; · r  6 2 2 8  

J:55 
33 
5 5  
1 1  
50 
1 0 �g 
5 5 
1 1 
50 
l O  

1 0 5 
1 9  
6 5  
1 4  
3 0 

6 
7 5  
1 6  

1 40 
2 7  

1 10 
20 
6 5  
1 2  
2 7  

5 
6 5 
1 2  

6 5  �� 
l. l  

10 6 
1 8  
6 4  
1 1  
3 8  

7 
6o 
l l  

1 2 0  
2 3  

20 5 
3 7  
6 5  
1 4  6o 
13 

1 2 5 
2 6  
8 5  
1 7 88 
18 
55 
1 1  

1 0 5 
2 2  
2 0  

4 
D . R . I . Pa d d o c k s  s h o wn i n  b r a c k e t s  

2 

3 

2 

l 

2 

1 

3 
1 

2 

l 

1 

2 

1 

2 

2 

1 

2 

3 

1 

4 

3 

1 

1 

1 

2 

' I l 54C 1 3 23 
I l C O I 6 0  
l 540 1 3 2-3 

l O C 6 0  
53 5 I 3 8o 
l C O  I 72 
53 5 i 3 8C 
l O O  72 
54 5 3 3 3  
l l,; 0  6 1  
54 5 3 3 3  
l C C  6 1  
56 0 . 3 14 

��� 1 2§� l C C  . 63 
47 5 1 � 53 1 C C  I 5b 
47 5 ! 2 53 
l C C  . 56 
52 5 � 8 2  
l O O  54 
560 3 60 
l C O  6 6  
560 3 6 0  
1 C C  6 6  
560 3 60 
lC O 6 6  
54 5 2 9 0  
l O O  53 
50 0 
l O O  
53 5 
l C O  
590 
l C O 
560 
l C: O  
5 50 
l O O  
5 5 5 
l C C  
53 0 
1 C C  
560 

l C C· 
47 5 
l O O  
4 7 5 
1 c 0 
47 5 1 1 0 0  
490 
l O C  
490 
l O C  
48 5 
l O O  
4 8 5 
1C 0 j 
50 5 

lO C 

3 1 8 
61 

3 06 2g� 
52 

2 8 7  
52 

3 40 
6 1  

3 43 
- 6 5  

2 9 8  
53 
3 3 7  

72 
2.6C 

58 
� 60 

58 
22.3 

46 
223 

46 
2.90 

60 
2 90 

6 0  
3 0 7  

6 1  
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:r an g e  o f  var i at i o n .  The s e  exp e r imen tal c ow s  w e r e  all d r y , al ­

t h ough almo s t  at f u l l  t e rm, an d n o  da t a  i s  ava i l ab l e  on th e i r 

g r a z ing b ehavi o u r s ub s e q u en t  to par t u r i t i o n .  

T h e  l e v e l o f  pr o d u c t i on o f  mo s t  o f  t h e  c ow s  u s e d  f o r  t h e s E 

i n d i vi dual s tud i e s  was c on s i d e r ab ly ab o v e th e h e r d av e r ag e ,  

an d an e f f o r t  w a s  mad e t o  t e s t  the a s s ump t i on t h a t  h i g h pr o d ­

uc e r s  s p en d  mo r e  t i me g r a z i n g  t han l o w p r o du c e r s .  H o w e v e r ,  

when th e g r a z i n �  t i m e s o f  t h e  h i � he s t an d l o w e s t p r o d u c e r s  i n  

t h e  h e r d  w e r e a r r an � ed e i t h e r  t o g e th e r o r  s e pa r a t ely b y  b r e e d s , 

t h e  s t an d a r d e r r o r  i n  eac h  c a s e  was o f  t h e  s ame o r d e r  a s  t h e  

d i f f e r en c e  i n  g r a z i ng 

( 4- 6 ) 

t i m e s ; thi s b e ing f a r  o u t s i d e 

t h e  da ta p r o ved i n c on c lu s i v e .  

t h e  l i mi t s  

H an c o c k o f  s i gn i f i c an c e ,  

an d Wa llac e ( 1 7 ) , un d e-r mo r e  s t r i c t ly c on t r o l l e d c o n d i t i o n s , 

f o und t h a t  a r a z i n £ t i me s  a r e n o  g u i d e  t o  t h e  f e e d r e qu i r em en t s  

o f  c ow s , 

s t an dard s 

al t ho ugh wh e th e r  a l l  an i mal s  c o n f o rm t o  t h e o r e t i c al 

( o n w h i c h  c o r r e l a t i o n s  of t hi s n a t u r e mu s t  b e  b a s e d ) 

i s  a ma t t e r  wh i c h  aw a i t s  f u r t h e r  r e s e ar ch . 

Some s t u d i e s  o f  t h e  d i s t an c e  w al k e d  w e r e ma d e , an d  t h e 

r e s u l t s  a r e s e t  o u t  i n  T ab l e  XVl l l .  Al t ho ugh l i t t l e d a t a  i s  

ava i l ab x � , i t  w o u l d  ap p e a r  t ha t  t h e  d i s t an c e  t r av e l l e d ,  whi ch 

s h o w s  

( a ) 

( b )  

( c )  

c o n s i d e r ab l e  var i at i o n  , i s  g o v e r n ed b y : ­

T h e  amo un t an d typ e o f  f e ed ava i l ab l e 

T h e  t i me d ev o t e d t o  g r a z i n g  

Th e s i z e o f  t h e  padd o c k 

Th e c o mpar a t i v e ly s ho r t  d i s tan c e  wal k e d  by th e l o w p l an e c ow s 

"Yug o "· an d " Y o d el "  i s  p r o b ab ly b e c au s e t hey w e r e  o b s e r v e d  t o  

&: r a z e  mo r e  " i n t en s i v ely " o n  t h e  m e a g r e pa s tu r e ava i l ab l e . 

Al t ho ugh the m e an  d i s t an c e s  t r av el l ed by t h e  two b r e e d s  

( J e r s ey s  2� 1 7  yards , Fr i es i an s  1 549 yards ) o n  t h e d ay paddo c ks 

i s  n o t g r e a t , i t  g i v e s  the an ima l s a f a i r ly c omp l e t e  c o v e r ag e  

o f  t h e  g r a zi ng ar e a ; ( s e e  Append i x  l )  t hi s  f ea t u r e w a s  i n  

evi d en c e o n  b o t h t h e  day and n i g ht pad d o ck s .  O u r  r e s u l t s  o n  t h e  

d i s 't anc e walked s up p o r t t ho s e f o und by H an c o c k an d Wal l ac e ( 1 7 )  

and by .J o hn a t o n e -Wa l lac e an d Kenn e dy w i t h  b e ef ca t t l e .( l 5 ) 



TABLE XV1 1� : D i s t an c e s  w a lk e d  i n  pad d o c k .  
J e r s eys . 

Ob s e r vat i on N o . an d  b o w 
I 

$ r a z e ab l e  J? . M ./a c r e  l ( lb s ) 

j T i me sp en t  
P e r i o d s i z e o f  

( 1 9 47 ) Padd o c k  I, G r a z i ng 
( min ) 

' 
Day -· 
F eb . 1 8 

.Day 
F eb . 2 1 

D ay 
F eb . 2 5  

Day 
Mar . 4 

D ay 
M a r . 7 

D ay 
Apr . 1 8 

Day 
May 1 7 

Day 
.Tu1y 2 5  

N i gh t  
F eb .  2 6 -2 7  

D ay 
Aug . 4 

... 

( 3 0 ) 
1 . 9 0 a c . 

( 1 0 )  
1 . 2 4ac . 

( 3 0 )  
1 . 9 0 a c . 

l 

I 6 5 5 
l 

840 

1 
I 

I 
, 

i 
I 
l 
I 
I 

1 9  1 5 - 74a c .  ; 

( 3 0 )  " V im .. l 2 3 0  I 1 .  9 0 a c  • 1  · �  i 

4 .. Toy ... ,. 2 2 0  li 
6 . 24 ac . 1 1 
_ 

( 

;: � _ I  � ::: � ·ji 8 )_ o 

_ _ _ 

{ 9 )  �•Yug o ' ,  L ow 
1 . 2 5a c . j I .? l an e ,� 

•• I ' ' Yo d e� " n 
1 • 

____ ,_ 
Fr i e s i an s  

3 56  
7 1 /::; 

2 23 
40;� 

3 1 0 
58>� 

3 20 
6 7/-.; 

;2 8 1  
54% 

2.72 
3 7;:; 

1 Di s t anc e 

I W al k ed 
( y a r d s )  

I 
l 

I 

I � 1 40 

I I I I 1 8 0 6  

l 

I 33 3 5 
I I 2 1 9 4  
r 
I 
l 

.21 72 

13 70 

D ay 
May 1 7  r-::-· 4 ' L o t t i  " 2.20 I -----2_;-:-:;:0:-::;3:-;6r--------
D ay 
.:-u1y 2. 5 

D ay 
Au� . 2 4 

D ay 
A u g . 24 

1 6 . 2 4ac . 

I 2 1  � V e r n a •  8 1 0  

I 5�� 5a c [' Sup - I 3 3 0 
7� :0 a c  rrb " 1 
7 . 1oac �Ye1da l 3 3 0  

I 
N i g ht _ ., ., I 
J.Ia r .  10� 3 !..R ed- . L _ 

5 . C O ac rr ea s t�
---

I I ' 
I 

I 
I 
l -1 

'd. 79 
53;:; 

3 60 
6 4/� 

23 0 
3 2% 

I 1 4 72 

! ' 1 4 40 

I 1 810 -------
I n  Tab l e  X� ar e giv en s o m e  data c o l l e c t ed o n  t h e  n um-

b e r o f  b i t e s  p e r minut e wh i l e  g r a z ing , f o r  e a ch o f  t h e tw o 

b r e e d s . Th e c o un t s  w e r e mad e  at half -ho ur ly i n t e r va l s wh i l e  

th e an imals und e r  ob s e r va:t i on w e r e gra z i n g ,  an d t h ey hav e 
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b e en u s e d  to e s t i mat e t h e  t o tal numb e r  o f  b i t e s  p e r  day . 

TABLE X1X 1  R a t e  o f  e a t i n t,r  on )ay ·p add o c ks . 

:F';-( I ESIANS 
C ow and ! G r a  i ng 
D a t e l Av� e .  T i m e  

b i t e s/ 1 m inu t e 1 
( mi n ) 

-R e d - I b r ea s t "  I 3 1/3 /4 7 
58 3 20 

" U t i l -
i ty '"  
3 1/ 5/47 

51 3 1 5 

"V e r n a " 
2 5/ 7/47 53 279 

" L o t t i e  
2 2/1 1/4 49 33 5 

Mean s I 53 3 12 

J ER SEYS ____ _ 

E s t i - C ow 
ma t ed 1· B a t  

an d! G r a z:j:n.__ __ Es t i -
e l Avg e .  I T i me 1ma t ed 

to tal I 
b i t e s/ I 1 minu t e  b i t e s/ 
daL ll 11 " V e  s 
1 8 560 

1
118/2 

l b i t e�s t o tal 

I . -. _ d ay 
p-e-r-,-, 1;..--- ·-

/ 4 7 I 48 , 
3 56 1 708 s 

160 6 5 

14 787 

1 641 5 

'l ,. I r i  I s " 

7/3/ 47 

•• Toy " 
1! 1 7/ 5/4 7 
I 

' �·un a tw  
2 5/7/47 

) 

M e an s 

I 
40 5 1 8 2 2 5 

49 3 20 1 5680 

47 1 3 20 7 

4 7  3 41 1 5746 

N o  s i gn i fic anc e can b e  d emo n s t r a t ed in t h e  r at e  of e at i ng 

b e tw e en t h e  tw o b r e e d s  o n  t he s e d ata . I t  i s  i n t e r e s t i n g , h o w -

eve r ,  t o  ma k e  a th e o r e t i c al c al c u l a t i o n o f  t h e numb e r  o f  b i t e s  

p e r  2 4  hour s . Al though n o  r egula r ob s e r va t i on s  w e r e  car r i ed 

o u t  o n  the r a t e  o f  e a t i n �  i n  th e n i gh t paddo c k s , a f ew i s o -

l a t e d  c o un t s  o n  b o t h b r e e d s  ( n o t  p r e s en t e d  h e r e ) s h ow e d t ha t 

the numb e r  o f  b i t e s  p e r min u t e was o f  th e s ame o r d e r  as o n  t h e  

day padd o cks ; thi s ag r e e s  w i th f in d i ng s  el swhe r e . ( l 7 )  

Al l ow i ng , th en , t ha t  t h e  r a t i o o f  d ay t n i ght padd o c k  

g r a z ing i s  60 : 40 ,  and that t h e  r a t e  o f  e a � i n g i s  the s ame i n  

b o t h ca s e s , t h e  t o t al numb e r  o f  b i t e s  i n  2 4  ho u r s i s  app r ox-

ima t e ly 2 4 , 0 0 0 .  W i th an a s s ume d d ai ly dry mat t e r  i n take o f  

2 51b a ( J e r s ey s ) ,  an d 1 8%. o f  d r y  mat t e r  i n  t h e  pas t u r e ,  i t  c an 

b e  c al c ula t e d tha t  w i t h e a c h  b i t e ,  a c ow t ak es l e s s  than 

o n e - tw e l f th o un c e o f  � r e en h e rb ag e . Thi s p r o vi d e s  e v i d en c e  

f rom an o t he r d i r e c t i o n  tha t d a i r y  c ow s , d e s p i t e  the i r  s i z e ,  

c an b e very s e l e c t i ve g r a z e r s .  



D I S C US S I ON 

T h e  va r i a t i o n  i n  b e hav i o u r  b e tw e en d i f f e r en t  c ow s  i s  

c on s i d e r ab l e ,  b o th i n  r e s p e c t o f  g r a z i n g t im e  and t h e  n umb e r 

o f  g r a zin g p e r i o d s ,  s i n c e  s om e  an i mal s o n  day pad d o c k s  may 

hav e f o u :r:--- ·· O r  f i v e p e r i o d s , w h i l e  o t h e r s hav e o n ly tw o o r  thr e e  

of l on g e r  du r a t i on .  I t  w a s  n o t i c e d ,  how ev e r ,  tha t t h e  s am e  

c ow s  t en d e d t o  b ehav e i n  t h e  same f a s h i o n  o n  d i ff e r en t  day s , 

and i n  v i ew o f  the ve ry h i gh c o r r e sp ond en c e  r ep o r t ed i n  

i ng wi t h i n  i d en t i c al tw i n pai r s , ( l 7 )  i t  w o ul d s e em t ha t 

g r a z ­

t ll e 

g r a z i n g  hab i t s  ar e g en e t i c a l ly d e t e rmi n ed .  J o hn s t o n e -Wa l l a c e 

an d  K enn e dy ( 1 5 ) hav e s t a t e d  t ha t b e e f  c a t tl e d o  n o t  g r a z e  

l o ng e r than 7 -8 ho u r s  i n  each � 4  wha t e v e r the c o nd i t i o n o f  

t h e  pa s t� r e ,  a n d  al tho ugh w e  mad e n o  c on t i n u o u s  ob s e r va t i on s 

af t e r  1 53 0  ho u r s  on t h e  l ow p la n e  c ow s ,  i t  do e s s e em l i k e ly 

tha t  t h e r e i s  an upp e r  l imi t t o  t h e  t i me an an i ma l  w i l l  d e ­

vo t e  t o  g a t h e r i ng f o o d .  Th e f a c t t hat o n  s ev e r al o c c a s i on s  

t l:l e  l ow pl an e  c ow s  w e r e  ob s e r v ed to b e  r e s t i ng d u r i n c  t h e  

hou r s  o f  da r kn e s s t en d s  to s t r en g t h en t h i s c on c lu s i o n .  

Th e t ime s d e vo t ed t o  c h ew i n g t h e  c u d  ( pag e 58 ) s h ow 

mu ch va r i a t i o n , an d i n  any c a s e d o  n o t take a c c o u n t o f  c u d ­

d in g  e i t he r i n  t h e  y a r d  o r  i n  t h e  n i g h t  pad d o c k s .  I t  wa s 

n o t i c e d n ev e r t h e l e s s , t ha t  o n c e a c ow b egan r um i n a t i n g , s he 

c o ul d  b e  r e l i e d  on t o  p e r s i s t  w i t ho u t  a pa� s e  f o r  s om e  1 5-�0 

minu t e s ,  b ef o r e  ab r u p t ly s t o pp i n g ; t hi s f e a t� r e h a s  b e en 

r ema r k e d  o n e l swher e .  ( 1 7 )  
Th e  n umb e r o f  dr i n ks var i ed f r om n on e  t o  f o u r , ac c o r d i n � 

t o  t h e  w ea t h e r  and t he t y p e  o f  f o o d ,  a l t houg h  i t  o f t e n h a p ­

p en ed tha t an i ma l s  w e n t  to t h e  t r ough t o  d r i nk o n l y  a s mall 

quan t i ty if wa t e r .  u o s t  c o w s  in t h e  h e r d wa t e r e d  t h em s e lv e s  

b ef o r e  l l3 0  ho u r s an d thi s was e s p e c i al ly n o t i c e ab l e  af t e r 

t h ey had r e c e i v ed hay . (: n th e n i t; ht paddo c ::..,;: s ,  mo s t  o f  t he 

h e r d  d r ank wa t e r b ef o r e s e t t l i n g  d own f o r  t h e  n i ght , w hi l e  

t h e  c on s ump t i o n  i n the y a r d s  wa s i nv a r i ab ly n egl i gi b l e . 

Th e  f i �u r e s f o r  d i s tan c e  wa l�ed a r e main ly o f  a c ad emi c 

i n t· e r e s t ,  b u t  a l s o  s e r v e  t o  i l lu s t rat e how an i mal s a r e  ab l e  
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t o  r an g e  o v e r  t h e  who l e  o f  t h e g r a z i n �  ar e a ,  an d t h ey :p r o ­

v i d e  s om e  fu r t h e r e v i d en c e o f  t h e  s up e r i o r  f o r a g i n g ab i l i ty 

o f  J e r s ey s . 

I n  c o nn e c t i o n w i t h  t h e  r a t e  o f  e a t i n g , t h e  f i Gu r e s  g i v en 

i n  Tab l e  XlX a r e av e r ag e s  o n l y , b u t a t en d en cy wa s n o t i c e d 

f o r  t h e  numb e r  o f  b i t e s p e r  mi nu t e  t o  d e c r e a s e  s l i g ht l y  t o ­

ward s t h e  en d o f , an d s ub s e qu en t  t o  t h e  f i r s t  g r a z i n G  p e r i o d .  

Th e s e  s t ud i e s  o f  i nd i v i du a l  an i ma l s h av e  g i v en u s  s o me 

f a c t u al ev i d en c e o n  t h e  way a c ow d i v i d e s  h e r d ay i n t o  w e l l ­

d e f i n e d p e r i o d s  o f  d i f f e r en t  a c t i vi t i e s , s o  t ha t  o n c e g r a z ­

i n g  b e g i n s ,  an i ma l s g en e r al ly p e r s i s t  i n  t h i s a c t i o n f o r  at 

l e a s t  tw e n t y  c o n s e c u t i v e  mi n u t e s ,  an d u s ual ly mu c h  l o n g e r . 

A s i mi l a r  p e r s i s t en c y o f  

b u t  n o t  w h en s t a n d i ng o r  

a c t i on i s  app ar en t wh e n  r umi n a t i n g , 

ly i n g  d own . 

- - - o o o - - -
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SlThliM..ARY AND C ONCLUS I ONS 

( 1 ) Th e c i r c ums t an c e s o f'  thi s inv e s t i gat i o n w e r e  s u ch 

tha t  i t  was i mpo s s ib l e  t o  c o n t r o l  t h e  many va r i ab l e f ac t o r s  

g o v e r n i ng th e b ehav m o u r  o f'  da i r y c ow s ( pa� e 1 ) an d i t  w a s  

d e c i d e d, t he r e f o r e ,  t o  c a r r y  o u t  a � u r v ey wi t h  t he obj e c t  o f  

e s t ab l i sh i ng a s tan d a r d o f'  b ehav i o u r  f o r  lac ta t i ng :b'r i e s i an 

and � e r s ey c ows o v e r  a p e r i o d o f  e l ev en mo n t h s .  

( 2 ) Th e l i t e r a t u r e p e r t a i n i n g  t o  an i mal b ehav i o ur has 

b e en b r i e f ly r e v i ew e d ( pa g e  3 )  

( 3 ) Th e c r i t i c i sms o f  t h e  m e tho d a d o p t ed w e r e c au s e d ,  i n  

t he ma in , b y  phy s i c al r a th e r  than t e c hn i c al l i m i t a t i on s , wh i l e 

th e f e ed ing o f  s u pp l em e n t s t end e d  t o  c onfu s e  t h e  i n t e r p r e t ­

a t i o n  o f  t h e  r e s ul t s . ( p p 7 - 1 5 )  

( 4 )  A c o n s i d e r ab l e b o dy o f  d a t a  f r om ob s e r va t i o n s  c a r r i e d 

o u t  o n  th e Mas s ey C o l l e g e  H e r d s  hav e b e en pr e s en t e d and 

d i s c us s e d und e r  th e h e ad i n g s H e r d  B ehavi o ur , B r e e d C o mp a r i s o n s ,  

Wa t e r C o ns ump t i o n , a n d I n d i v i dual B ehav i o u r . ( pp 1 6 - 63 ) 

( 5 )  Th e f o l l ow i n g c o n c l u s i o n s  w e r e ar r i v e d  a t : -

( A ) Da i r y c a t t l e a r e r e gul a r  i n  t h e i r hab i t s , hav i ng fo u r  

f e e d i n g  cy c l e s  d u r i n g  d ay l i g ht an d o n e  d ur i n g  t h e  n i ght . 

( B ) W h i l e  w e a th e r  c o n d i t i o n s  h av e b e e n s hown t o  h av e s om e  

e f f e c t o n  an i mal b eh a v i o u r , s p e c i al ly ai r t emp e r atur e an d 

r ai n , th ey d o  n o t i n t e r f e r e g r e a t ly w i t h  f e e d i n g  ac t i v i t i e s . 

( C )  D a i ry c ow s  s p en d ap p r o x i ma t e l y  o n e - t h i r d  o f  e ac h  2.4 h o u r s 

i n  f e e d i n g  a c t i v i t i e s , w h i c h  ar e d i vi d ed b e tw e en day an d 

n i gh t pad d o c k s  i n  t h e  r a t i o  of' 6 0 : 40 .  

( D )  Th e t i m e  d e v o t ed t o  g r a z i ng va r i e s w i th th e s ea s o n s o  

tha t  l es s  i s  d o n e  d u r i ng t h e  w i n t e r  mo n t hs . 

( E ) N o  s t a t i s t i c al ly s i gn i f i c an t  d i f f e r en c e s  w e r e f oun d 

b e tw e en J e r s ey s an d Ji'r i e s i an s , bu t th e r e w a s  a t end e n cy f o r  

J e r s ey s  t o  g r a z e  s l i gh t ly l on g e r  o n  th e n i gh t padd o c k s . 

( F ) D a i ry c ow s  c an b e  v e r y s e l e c t i v e  f e e d e r s ,  a n d  in t h i s  

r e s p e c t , J e r s ey s a r e · s up e r i o � t o  Fr i e s i an s . 

( G )  Th e f r e e -wa t e r  c o n s ump t i o n  o f  9 . 24 an d 6 . 8 1  •all on s f o r 
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F r i e s i an s  and J e r s ey s  r e s p e c t i v e ly 

t h e  d ry mat t e r  c on t en t  o :f  the f e e d, 

i s  l a r g e ly i n f lu en c e d  by 

an d by mi l k  p r o d u c t i o n . 

( H )  Th e ave rag e d ay s·n i ght wat e r  c on s ump t i o n r a t i o  agr e e s 

w i th t h e day : n i gh t  g r a z i ng r a t i o ; h en c e  t h e  c o n c l u s i o n  th a t  

t h e d r y  ma t t e r  i n ta k e  i s  i n  t h e  s ame r a t i o .  

( I )  N o  s i gn i f i can t r e l a t i o nsh i p c ould b e  e s t ab l i s h e d  b e tw e e n 

t h e  t i m e  sp en t g r a z i n �  o f  t h e  hi g h e s t an d l ow e s t  p r o d u c i ng 

c ow s  i n  t he he r d .  

( J )  N o  s i gn i f i c an t d i f f e r enc e b e tw e en t h e  two b r e e d s  i n  t h e  

n umb e r o f  b i t e s  p e r  mi nu t e  c ou ld b e  e s tab l i s h e d . 

---o Oo - -
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APPEND IX l' :I I  t . l �Ius t r a t i ng the type o f  d a t a  c o l l e c t ed -I ' : j  
i n  th e Fi e l d  N o t eb o o k .  

H e r d  B ehav. o U:r . Pa dd o c k 2.1 (Wi n t e r G r a s s ) 

T i m e  

0 640 

0 6 50 
0 70'0 
0 710 
0 72.0 
0 73 0  
0 740 
0 7 50 
0800 
0 8 10 
0 820 
0 83 0' 
0840 
0 8 50 
0900 
0 9 1 0  
0 9 2.0 
0 93- 0  

_ 0 940 
''0 9 50 
1.000 
161.0 
1020 
1.03-0 
1040 
10 50 
llaOO 
1 1 10 
1 1:1!.0 
1. 1.3 0 
1.1.40 
l. l.  50 
].�0 
1210 
122.0 
1230 
1240 
J2·50' 
13 00 
13 10 
13 20 

• • 
1 52 0  
1 53 0  I 

J u ly 2 5  

Fr i e s i an s  
N o . N o . N o . 

C omb i n ed H e r d  

J e r s exs 
N o . N o . N o . 

G r a z - S t and - Ly - G r a z - S t an d - Ly -
i ng 

23 

23-
23 �� 
�J 
22:: 
1 9  

� 
3 
3 
4 
3 
6 

22.-. .:. 
23 
2 2  
2 3  
22 
20 
1 9  
1 4  
1. 8  
1 4 
1 2.  

7 
4 
3 
8 
7 
8 
8 
8 
9 
5 

g 
g 

• . 
l. l  
l. O  

i ng i ng i ng i n,J;r  i ng_ 
.L b  - - - -

: 1 6  - -
1 6  

- -
- -

1 6  
- -

- --
1 6  

- -
- - --

1 4  2 - - -
1 4  2 -1 -
13 3 -

3 1 10 b -
9 5 6 10 -
7 10 5 1 1  
5 1 5  7 8 �-

3 i� g 9 4 
1 5 3 a 1. 8  4 9 3 
1 1. 6  7 6 � 1 - 7 7 

- 1 2  3- : . .- 1' 
l - 1. 2  3 i 

1.3 2 :1 1 -

1.3 C:._ l. --
3 1.4 1 i: -
4 l. l  3 2. 
7 2 8 5 3 2:. 3- 7 � 6 
4 5 6 _4 I 
9 2. 6 8 � 

1.3- 3· 5 9 2. 

1. 7  2 3 1 1  2: 
16 4 3 6 fl 

2 13 5 1 l.O 
l. 1 5  5 - l. l.  

- 1 5  7 9 
- 1 5 7 l 8 

1 5  8 l. 7 1 �� 7 9 
- 5 1 lO 

l8 6 l � � 10 b l 
2. l2 � 6 
2: 1 5  5 5 6 

. • • . . • � .t .} c �  t e r a .  • • . .. .. . . . 
10 2: l.O 4 2 
l. l.  2_ 2 2 2 
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