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ABSlRACT 

The main objective of this study was the investigation of behaviours 

which might influence the number and/or weight of calf weaned from single-

suckled Angus cows. The behaviour patterns involved were those relevant 

to parturition, the cow-calf bond and nursing. The effect of such 

factors as maternal experience, sex, and age of calf and the presence of 

non-lactating cows were also investigated. In addition, the liveweight 

of the calves was taken at birth and thereafter at regular intervals 

throughout the course of the study. 

Observations began on average 31 d (range 4 to 65 d) pre-partum and 

continued until 3 weeks post-weaning, c. 3 3  weeks after the start of the 

investigation and involved >900 h of field observations. 

Eighteen pregnancy-tested Angus cows were involved of which 14 
calved. Of these, 5 primiparous and 6 multiparous reared their own 

calf. Two calves, 1 born from a primigravid and the other born fr-om a 

multigravid cow, appeared to die as the result of abnormal maternal 

behaviour. These maternal behaviours resulted in either physical injury 

to the neonate and/or re fusal by the cow to allow the calf to nurse. 

The latter behaviour was followed by hypothermia in the calf, although 

adverse weather conditions pr-obably accentuated this heat loss. Two 

primigravid cows rejected their calves and had to be isolated for up to 

5 d and restrained before the cow would accept the calf's presence and 

nursing activities. 

A method of predicting the order and time of calving for each cow 

was devised. Determination of the calving order was possible in 12 of the 

14 cows prior to the birth of the first calf. 

The use of 24 physical signs allowed prediction of calving time to 

within 48 h in all 14 cows. Changes in such behaviours as posture and 

social activity were associated with calving within the following 3 to 4 
h in all except 1 cow. This animal was found to exhibit dystocia, i.e., 

an extended parturition of >19 h. 



iii 

On average the physical signs were observed before the behaviours 

and more cows were recorded for the presence of physical signs than for 

behavioural signs. However, there \vas wide variation in the number of 

signs recorded and the time they were first observed for each of the 

cows. No single sign could be effectively used for prediction of either 

calving order or the time of calving, i.e., delivery of the calf. 

There was a highly significant difference between the primigravid 

and multigravid cows in their calving time. The heifers showed a 

decided tendency to calve during daylight whilst equal numbers of the 

older cows calved during daylight as during darkness. 

The area chosen for calving did not appear to be random. A very 

highly significant number of cows calved in the same area which provided 

the parturient cow with visual isolation up to 20 m. The importance of 

such isolation and subsequent localization to a specific area on the 

early occurrence of nursing and primary socialization was demonstrated. 

Determination of onset and termination of first-stage labour on the 

basis of either physical or behavioural criteria was only an 

approximation. Overall, it was more difficult to determine the duration 

of the various stages of parturition using behaviours than when using 

physical signs, although there was a tendency for the different 

behavioural para�eters to occur more frequently and/ or at greater 

intensity at specific times during the process. 

The effect of experience on maternal behaviour was demonstrated on 

a number of occasions. For example, lvith one exception all the 

primiparous cows showed a significantly shorter duration of maternal 

grooming of the neonate than did the multiparous cows. 

With the exception of 1 multiparous cow, abnormal maternal 

behaviour was observed only from the primipara. Five of these 6 cows 

showed some form of agonism on first seeing the neonate. 

except 1 cow this ended several minutes after the cow had 

investigated the calf. 

In all 
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Other abnormal behaviours such as orientation toward the calf 

during its teat-seeking activities were recorded only amongst the first 

calvers and on all occasions resulted in a longer time taken prior to 

location of the teat by the calf. 

On termination of the dam-offspring association at weaning the 

response from cows and calves was apparent in changes in their behaviour. 

During the following 7 d the calves showed a very high level of unity in 

their activities and spatial distribution. As well the form of social 

interaction changed and became predominantly agonistic. This resulted 

in rapid establishment of a soc ial rank which appeared to decrease 

further agonism and instead increased such epimeletic behaviour as 

grooming. 

Despite these changes in behaviour the liveweight of the calves did 

not significantly change from 1 1  d pre-weaning until term ination of the 

study 2 1  d later. 

The cows reacted to weaning by increased aggregation, vocalization 

and walking for up to 9 d post-\veaning. These changes were reflected 

in an apparent decrease in grazing and rumina tion duration. Fence 

damage and localized areas of severe pugging was also recorded. 

Nursing was investigated for the form and degree of occurrence of 

both maternal and filial behavi ours, including cross- and non-nutritional 

nursing, as well as the pattern of sucking, i. e. , sucking frequency, 

duration and time spent nursing, and the diurnal and circadian rhythms. 
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( H A P T E R 0 N E 

INTRODUCTION 

The re are two main monetary ret urns from commercial s ingle-suckled 

beef  cat t le in New Zealand. These are the w e i ght of cal f weaned p e r  

lOO cows maintained and , to  a lesser  extent , t h e  value o f  t h e  breeding 

cow when sold  at the end  of he r producti ve l i f e  (Anon . ,  1 9 7 2 a ) . A 

large number of  fac t o r s  have been found t o  i n f l uence the number  and 

we igh t  of calve s weaned ( c f  reviews by Pleasan t s , 1 9 7 4 ; Pre s t on and 

Willis , 1 9 7 4 ) .  Among these fact ors  mo the ring abil i t y , la rgely measured 

as milk p roduction , has  long been recogn ized  as a maj or con tr ibutor  

( Barton , 1 9 70 ) . 

The re is  another  component  o f  mo thering ab ili t y  whi ch has rece ived 

compara t ively l i t t le emphasis and that is  ma t e rnal behaviour .  In a 

recent rev iew on the behavioural p roblems o f  f a rm animals  i t  was s t a t e d  

that : "Hat erna l behav iour , i t s  t r igge rs and controls i s  one of  the 

aspec ts we know leas t about" ( Kiley-Ho r thington , 1 9 7 7 ) . Huch of  the 

wo rk has involved laboratory animals and p r ima tes ( review Rhe ingold , 

1 96 3 ;  Rut t e r ,  1 9 7 2 )  o r  fie l d  s t udies o f  undome s t i c ated ungulates (Len t , 

1 9 7 4 ) . 

S t udies on the dome s t i c  species  have concentrated on s heep , goa t s , 

p igs and t o  a les s e r  e xtent poul t ry ( reviews by  Fras e r ,  1 9 6 8 ; Denenbe rg 

and Banks , 1 9 69 ) . A ve ry recent review on the e t hology o f  free-ranging 

domes t i c  animals no t e d  that much of the avai lable informa t ion on ma t e rnal 

behav iour was res t r i c t ed to  sheep (Arno ld and Dudz inski, 1 9 78 ) . The 

need for  s eparate inve s t iga t ions for each o f  t he domes t i c  species  was 

illus trated  by the f ind ings o f  Po indron and Le Neindre ( 1 9 7 5 )  who 

compared mo ther-young relat ionships  o f  sheep and cat t le .  The two 

spec ies we re found to differ  in many behaviours , e . g .  nurs ing and f il ial 

i dent if icat ion by the dam . Thi s  lack of s imilar i t y  indicates that 

ext rapolat ion f rom one species  to  another is  o ften not valid . 
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Fil ial  behaviour is  ano ther area in which there is  l imited 

informat ion available . Seve ral s tudies have shown that t he behaviour 

of the young  animal i n f l uence d subsequent p roductivity . For e xample , 

C artwright  and Carpent e r  ( 1 9 6 1 )  and Me l ton e t  a l .  ( 1 9 6 7 )  demonstrated  

that  the  calf ' s nurs in g  behaviour had a dire c t  e ffect  on  milk  y i e l d  of  

i t s  dam . 

Of the comparat ively few s tudies involving dome s t ic c a t tle  many 

concent rated on a s ingle  aspect  of behav iour , for example; par t ur i t ion 

( Arthur , 1 9 6 1 ;  Ewbank , 1 9 6 3 ) ; p rimary soc i a l i zat ion (Hudson and 

Mullord , 1 9 7 7 ) ; nurs ing (Hafez and Lineweave r ,  1 9 68 )  and weaning 

(Nicol , 19 7 7 ) . 

Few s t udies have made long- t e rm inves t i ga t ions on the social 

inte rac t ions of  the cow and cal f f rom b irth  unt i l  weaning . Of  these 

mos t  were undertaken under environment a l  and management cond i tions 

d i s s imil a r  to those in  New Zealand , e . g . , Amer ican s t udies (Hagnon , 

1 9 6 3 ) ; Aus tra l i an s t ud ies (Rankine and Don a ldson , 1 9 68) ; Afri can 

s t udies (Hutchison e t  al . ,  1 9 62) and French s tudies (Le Neindre and 

Gare l , 1 9 7 7 ) . The environment (phys ical and social ) is a maj or 

variab l e  affe c t ing behaviour and as New Zealand is unique extrapolation 

of re sul ts  from other  countries  may no t be appropriate . 

Many of  the s tud ies  involve d dairy breeds eithe r  maintained in 

total  conf inement ,  e . g . , Selman et al . (l9 70a  and b) or under very 

intens ive s tocking , e . g . ,  Donaldson ( 19 70 ) . 

To the p re sent only two s tudies on the behaviour o f  s ingle-suckled 

beef c a t t le farmed in  New Zealand are avai l ab le (Walke r ,  1 9 62 ; Nicol  

and Sharafeldin , 19 7 5 ) . Bo th p rovided use f u l  informat ion , with  maj o r  

emphasi s  on nurs ing and graz ing behaviour . Howeve r ,  owing t o  the 

limi ta t ions inheren t  in behavioural f i e ld s tudies , only a small numb e r  

o f  animals  and few s amp le periods we re involve d .  

The maj o r  aim o f  the p resent study was t o  inves t igate cert ain  

behaviour pat t e rns whi ch might influence the number  and weigh t  o f  

calves weaned . Behaviour p a t t e rns re levan t to parturi t i on , p rimary 
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sociali z a t ion and nurs ing were described  and where possib le relat e d  to  

c a l f  s urvival and growth . The e f fect  o f  ma ternal experience , i . e . , 

p r imigravid versus mul t igravid was also inve s t igated . Another area 

s tudied was the e f fe c t  o f  weaning on subsequent calf behaviour and 

we ight changes . 

A me thod of p re d i c t ing the t ime o f  calving \vas devised and s tudied . 

There i s  an obvious advantage in being able to  predi c t  when cows will  

calve as this  allows advance planning of  the graz ing management so  that  

a be t te r  balance be tween an ima l feed  requi remen ts and availab i l i ty of  

feed  c an be achieve d . 



1 .  The Herd 

1 . 1 Compos i t ion 

4 .  

CHAP T ER Two 

EXPER I t"1EN T AL DESIGN 

The herd cons i s t e d  o f  1 8  Angus cows,a l l  diagnosed p re gnant ,  f rom 

t he Univers i t y's No. 3 sheep farm "Tuapaka" . In orde r t o  s tu dy the 

e ff e c t s  of  e xperience on mate rnal behaviou r , the cows were s e l e c t e d  on 

t he bas is o f  p revious maternal e xpe r i ence . Hal f of the herd was 

mul t iparous , the remainder had not p revious ly calved. The age 

d i ff e rence be tween t he two g roups was made as  l a rge as poss i bl e . The 

mul t iparous cows we re be tween 9 and 1 1  years o f  age and had a l l  had at  

l eas t 5 calves . The primigravida cons i s te d  of  4 two-year-olds and 

5 three-year-olds . He rd compos it ion and maternal p e r f o rmance inc l uding 

t he 1 9 7 7  season , has been s ummarized in  Append i x  I .  

Dur ing t he s t udy 14  cows calved , o f  wh ich 1 1  re a re d  the i r  mm calf . 

One mul t iparous cow reared a fos t e red  F r i e s ian bull  cal f .  The 4 d ry 

cows and the 2 whos e calves had d i ed we re  kep t with the l actat ing cows in 

orde r t o  mon i t o r  the  e ffec t s  o f  the ir  p re s ence in a predominantly  s ingle­

suckled herd . 

1 . 2  Manageme n t  

The cat t le we re set-stocked o n  the obs e rvat ion paddock ( P l a t e  2 . 1 )  

f rom the  s t art o f  the trial  ( 1 6  July , 1 9 7 7 )  un til  sho r t ly before weaning 

( 2  Feb ruary , 1 9 7 8 ) . I t  was de c ided to  s e t-stock the anima l s  in o rde r 

to main tain a rel a t ive ly cons t ant envi ronmen t ,  changes in which might 

i n f l uence behaviour and the reby int roduce further random e rror int o  the 

dat a .  This ne ce s s i t ated  fee d ing up to 6 bales of  hay per day during 

calving and the int roduct ion of sheep from late Oc tober onwards to 

u t i l i z e  excess grass . 
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Weaning took p l ace on 1 3  Feb ruary , 1 9 7 8  and followed the s t andard 

p ract i ce used in many commerc i a l  herds . The cows and calves were 

drafted in No . 1 s heep farm yards and the cows immediately removed to a 

paddock c .  0 . 8  km away . Thi s  eliminated v isual , ol fac tory and t o  s ome 

extent auditory con t ac t  between the calves and their dams . The cat t le 

were t hereaf ter observed daily . Live weight measurements of the calves 

were ob tained daily for the fol lowing 1 1  days and then every second or 

third day un t i l  i t  was evident tha t neither behaviour nor wei gh t  changes 

were s t ill  being a f f ected by weaning .  Thi s  occurred on 6 March , 1 9 7 8  

a t  whi ch t ime the s t udy was terminated . 

2 .  The Study Area 

2 . 1 Subdivis ion 

The 2 ha paddock was s i tua ted on Old Wes t Road , 4 km f rom the 

Un ivers ity c ampus . This  loc a t ion ens ured l i t t le d i s t urbance for t he 

cat t le f rom ei ther human or s tock movemen ts  (Plate 2 . 1 ) .  

In order to desc ribe a cow's loca t i on wi th in the paddock the area 

was visually divided into 1 0  sect ions of about the same s i ze ( Fi g .  2 . 1 ) .  

The paddock was relat ively f l a t  and all , excep t for 3 small areas , could 

be s een from any pos i t ion .  Two of these "blind-spots " in T3 and along 

the northern border of T7 and T4 were fenced of f .  The third a rea was 

a st ream bed whi ch divided t he paddock . It  was not possible to fence 

this so the observat ion tower an d the ca ravan (Plate 2 . 2 ) were 

posi t ioned on the northern s ide of the s t ream bed in T4 and T 1  

respect ively , s o  t hat cat tle i n  the s t ream bed could b e  observed . 

2 . 2  Environmen tal fea tures 

The p addock was very exposed to winds , especially eas t erlies , and 

t he re was no shelter availab le . Drain age was inadequate and the ent i re 

p addock became very pugged and wa terlogged during the f i r s t  3 months 

of t he s tudy . The cat tle were moved into the area between gates No . 1 

and No . 3 for several days on 3 oc cas ion s  s o  that they were on drier ground . 

Ret iculated water came mainly f rom t rough No . 2  a l though there was 

some water avai lable f rom t rough No . 1 during the f i r s t  month of the s t udy . 
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3 .  Research Procedures 

7 .  

The experimental des i gn and data  analysis  followed the p rinciples 

o ut l ined by Dunbar ( 19 7 5 )  al though re ference was also made t o  Marler  

and Hamil ton ( 1 9 6 8 )  and Denenberg and Banks ( 1 9 69 ) . 

Dunbar ( 19 7 5 )  presen t e d  5 points  which were considered 

p r erequis i te s  to any behavioural research proj e c t . 

s ummar ized as under : 

His points  c an b e  

( i )  The problem to b e  invest iga t ed has t o  b e  de f ined ; 

( i i )  The kinds of  b ehavioural parame t ers mos t  appropriate  t o  

answering t h a t  p ar ticular ques t ion mus t b e  cho sen ; 

( i i i )  A sampling s t rat egy wh ich  will  provide an unb iased 

e s t ima t e  of these p arame ters  mus t  be  chosen ; 

( iv )  A me thod which i s  both su i t able for record ing the 

data and pra c t i cable in the field mus t  be s e l e c t ed . 

(v) The mos t  app ropriate  s ta t i s t ical t e s t ( s )  for ana lyz ing 

t he data in the form obta ined mus t  be  chosen . 

Dec i sions made on each of  these p o in t s  posed problems and 

d i f f icult ies . Furthermo re , the dec i s ion reached a t  any one o f  these 

p o in t s  p laced cons traints on the opt ions for o t her cons idera t ions . 

The cho ices made  for each o f  these 5 po int s in the present study we re 

a s  follows : 

3 . 1 Aim 

The aim of the study  was to des c r ibe certain b ehaviour pat t e rns 

o b served in s ingle-suckled Angus c a t t le f rom p re-partum through to 

t e rminat ion  o f  the cow- c a l f  assoc iat ion , that is , wean ing , and for a 

l imited t ime the reaf t er . In asso c i a t i on with this , was the obj e c t ive 

o f  examining the func t ions of these behaviours , some o f  the factors  

f o und t o  inf luence the i r  o ccurrence and the  imp o r t ance of  these 

b e haviours in calf survival and growth .  
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The behav ioural p arameters were those relevant t o  p arturit ion , 

p r imary soc i a l izat ion , nursing and weaning .  Live weigh t  measuremen t s  

o f  the calves were also t aken a t  about mont h ly interval s  pre-weaning 

and t hereaf ter at  regul a r  t imes . 

3 . 2  Sampl ing methods 

Samp l ing methods depended on the behavi our being invest i gated and 

t he type of informa t ion requi red f rom the par t icular behaviour . 

A l tmann ( l 9 7 4 )  regarded behavi our in  2 classes ; event s  and s t a tes . 

E ven t s  are i ns t ant aneous and are reco rded either at t he moment o f  ons e t  

o f  the behaviour , or a t  some ot her s ingle def ined instan t . States have 

appreci able durat ion and are recorded whi le t he behavi our is oc curr ing . 

The cho ice between these 2 clas s i f icat ions depends on the type  o f  

i nformat ion required . If frequency data are neces sary t hen the behav iour 

mus t  be regarded as an event . Conve rsely ,  i f  dura t ion informa tion o r  

t he t ime spent in a n  a c t ivi ty  i s  req u i red then the behavi our mus t be 

i nves t i gated as a s t ate . In order t o  determine frequency , sequence o f  

behaviours , durat i on and t ime spen t i n  a part i cular ac t i vity i t  i s  

necessary t o  record tran s i t ion t ime s , that  is , onset and termina t ions 

between exc lus ive c las ses of s t a te .  For percen tage or t ime i nvo lved 

i n  a behavi our it is only necessary to sum durat ion of the s tate of  

i nteres t .  

3 .  2 .  1 Ad libitum s ampling 

Al tmann ( 19 7 4 )  des c r ibed 2 me thods of collec t i ng behavioura l data ; 

ad- libi tum 4:Jr "ad l i b" ) and focal-animal s amp l in g .  The former pro duces 

records wh i c h  usually i nvo lve the observer recording " as much as he can" . 

I n  order t o  do q uant i t a t ive analys i s  on such data  a number of  

cons iderat ions mus t  be recognized : 

( i )  The frequency o f  any 2 c lasses o f  behaviour c an be compared . 

That is , the chance t hat  a behaviour wi l l  be recorded does 

no t depend upon the c lass  of  behaviour being i nves t iga t ed . 

( i i )  Comparisons can be made across  age-sex c l a sses . Tha t  is , 

the likel ihood tha t a behaviour would be observed and 

recorded does no t depend on the sex or age group of the 

individual concerned . 



( i i i )  Some forms o f  behaviour may a f fect the observab i l i t y  o f  

the individual part icipat ing in them .  For example , 

part ur i t i o n  often res u l t s  in t he p arturient animal 

secluding i t sel f in an isolated, inaccess ib l e  a rea . 

( iv )  Whenever more behaviours occur than can b e  recorded 

samp l ing decis ions mus t  be made and if t he samp l ing is 

not syst ema t ic the observer ' s p reference becomes 

involved . 

3 . 2 . 2  Focal-an ima l sampl ing 

9 .  

The a lternat ive method o f  foca l-anima l  sampl ing invol ves the 

recording of all occurrences of speci f ied behaviours and interact ions o f  

t he individual or group o f  ind ividuals dur ing a sample per iod o f  known 

dura t ion . 

Of  t he 2 methods focal-anima l  sampl ing is  recommended by Altmann 

( 1 9 74 )  as i t  o f fers les s b ias . However, i t  was no t a lways pos s ib le t o  

use t h i s  method because only one observer was avai lable . For examp l e ,  

t he 1 32 possib le o u t comes from agonist ic encounters between the 1 2  

calves neces s i t ated the use o f  " ad-l ib " samp l ing despite  i t s  l imi t a t i ons . 

These are mo s t  evident in t he res t rict ions imposed on analys is . For 

example , each cell f requency ref lects t he e f fect of the animal ' s cho ice 

among partners and t he ef fect s ,  not  neces s a r i l y  conscious , by the 

observer to  boost t he freq uencies of  cert a i n  ce lls .  As a consequence 

i t  is not pos s ib le t o  directly  compare cel l s  o r  ask such ques t ions as : 

"Does cal f  A interact more f requen t ly t han cal f  B o r  i f  A interac t s  i s  

i t  more l i kely t o  do  s o  with B rather than wi th cal f  C?" Use o f  the 

d a t a  co l lected in the determinat ion o f  socia l  rank orders based on 

dominance-submis s ive relat ionships  has been p resented in a socio-met ric 

mat rix (Appendix I I ) ; a compact method o f  t abulat ing data  in a 

cont ingency t able . 

Nurs ing , part u r i t ion and p r imary soci a l i zat ion were s tud ied by  t he 

technique described by  Al tmann ( 1 9 7 4 )  as  sequence samp l ing . This  

involved recording all  t he relevant behaviour  patterns in the  order in  

which t hey occurred . The samp le per iod , that  is , the  interval during 
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wh ich data was collected , b egan when the sequence commenced and 

cont inued unt i l  i t  ended . The main di f f ic u l t ies in this  me thod were 

the i de n t i f i c a t ion  of ons e t  and terminat ion of  the behaviour ( s )  and 

t he select ion o f  the behaviour pat terns relevant to the ac t ivi t y . 

3 . 2 . 3  Scan-sampling 

Sampling  dur in g  24 h pe riods was des c r ibed by  Al tmann ( 1 964 ) as  

" s can-sampl ing" in which the  observer recorded al l t he individual ' s 

ac t iv i t y  at pre-selec ted t ime s .  Th is  can be used t o  obtain informat ion 

from a large numb e r  of  individuals by obse rving each in turn . 

Depending on the samp l ing interval , the d a t a  p rovide an e s t ima te  o f  

behavioural synchro ny and the amount o r  pe rcent age o f  t ime individuals 

devot e  to var ious act ivi t i e s . The ma in l imi tation is that i t  canno t 

be used to de termine rates o f  oc currence o r  relat ive frequenc ies  o f  

d if f e rent  behaviours because s t a tes , not even t s , are being recorde d . 

Cont inuous mon i to r ing over the 24 h pe riod was no t possible  due to  

obse rve r fat i gue . Ins tead sampling occurred at s e lected  t imes which 

were chosen on the bas is  of  pub l ished s t ud ies whi c h  have inve s t iga ted 

s imi lar behaviours .  Hull et a l . ( 1 9 6 0 )  found a non- s i gn i ficant 

d i f fe rence in the data ob t ained for graz in g ,  idl ing and rumina t ing 

a c t iv i t ies when a 60-minute sampling inte rval was used as opposed to 

cont inuous record i n g .  Thus sampling for these behaviours was made 

every 60 minutes during the 24 h period . Howeve r ,  the use of  such 

large intervals may not be j us t i f ied when invest iga t ing behaviours such 

as  nurs ing which are charac ter ized by a relat ively low f requency and short 

durat ion of  occurrence . There fore an interval o f  15  minutes was used 

as i t  is evident from the l i terature tha t  this  is  about the length o f  

a n  ave rage nurs ing  bout . In order to minimize observer f a ti gue f rom 

these more f requen t in tervals the i r  use was res t r i c ted to the following 

hours : 19 30 to 2000 ; 2200 t o  0 100 and 0 300 to  0600 as these were 

found by  Hut ch i s on e t  al. ( 19 6 2 )  and Walke r  ( 1 9 6 2 )  to  be the t imes when 

nurs ing was mos t  frequen t .  

3 . 2 . 4  Live-we igh t measu reme n t s 

Live-we ight e s t imat e s  were always o b t ained be tween 0800 and 0 900  h 

on each occas ion . This set  t ime was chos en in an a t t emp t t o  minimize 
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e rrors due t o  f luc tuations in gut f il l . Yates and L arkin ( 1964 ) found 

that  this e f fe c t  could be e xp ressed in a mathematical rep resent a t ion 

whi ch showed mini mum error at  0800 h each day . 

3 . 3  Obs e rv a t ions 

The 33-week  observat ion period made  i t  impossible for  the observer 

t o  intens ively observe the cattle  at all  t imes . There fore , maj o r  

emphasis was placed  on the 10-week period  around calving with an average 

of 7 h of  obs e rv a t ions per day . During the 20 weeks of nurs ing a 

gre a t e r  p roport i on o f  t he obse rva t ions was spen t  on the f irs t 1 2  weeks 

and the las t 4 weeks . This made i t  e a s i e r  to  monitor  changes i n  the 

cow-calf as so c i a t ion . 

During the p re-weaning pe riod day t ime observat ions began be tween 

0 6 30 and 0800 h and cont in ue d un t i l  n i gh t - fall c. 1 700  to 1 9 00 h .  These 

t imes  we re not always ri gidly maintained , as t hey depende d on the 

c i r c ums t ances . Nigh t - t ime observa t ions were also unde rtaken except  

d u r ing the  calving season . Thi s  was b e c ause of the d i f f icul t ie s  

associated  w i t h  observing dark coated ca t t le wi thout prolonged u s e  o f  
art i f icial l i gh t , which was found to d i s t urb the animals . Once calving 

was completed  n i ght- t ime obse rvat ions we re res t r i c t e d  to  the o c c urrence 

of a full moon . These sess ions formed part  of a 24 h ob serva t i on period 

used to de t e rmine ci rcadian rhy t hms in graz in g ,  rumina ting , idling  and 

nurs in g .  

3 . 4  Da t a  colle c t i on 

The behaviou rs inves t i gated  we re recorded in note  books as t hey 

we re obse rved . Provis ion was also made for recording factors such as 

weather or the a c tivit ies of he rdma t e s  whi ch mi ght affect  the b ehaviour 

b e ing mon i tore d . 

Extens ive use was made o f  the following photographic equipmen t ;  

35  mm s ingle lens re f lex came ras ( Pen t ax SP-F and Canon AE- 1 ) ; 5 5  mm ,  
80-200 mm zoom and a 400 mm telepho to lenses . In all  except  4 ins t ance s 

( Plates 4 . 1 0 , 4 . 16 ,  5 . 2  and 5 . 3 ) the pho tographs involved the 

experimental animals observed in t h i s  p re sent s t udy . De t e rmina tion o f  

d u ra t ion data  involve d  the use o f  a Casio  quartz  e le c t ronic s to pwatch . 

F re q uency data  we re comp iled us ing a hand-operated mechani cal  c o unte r .  
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Throughout the s t udy cl imate dat a were ob tained daily f rom the 

Unive rs ity  campus . 

in Appendix I l l .  

A s ummary o f  this  informat ion has been p re sented 

Each animal was ide n t i f ied on both sides o f  the body u s ing a 

p roprietary b le ach "An imark" ,  Tasman Vaccine Laboratory ( Fig . 2 . 2 ) . 

Symb ols were used  in preference to nume rals because they wer e  e as i e r  to  

appl y  and the ir  identi f i cat ion was mo re re l i ab l e .  The b l e ach needed 

to be  re- ap p l i e d  owing to hair loss as  the cat t l e  shed t h e i r  win ter  

coats . The ma t ure animals were iden t i f ied by t he use o f  3 notat ions . 

Fo r examp l e , P2 7 - 1 re fers to  a p rimigravid cow , with the iden t i t y  numb e r  

2 7 ,  who calve d  f irs t ; M30- 1 2  deno tes a mul t igravid cow , numb e r  30 , who 

was the twe l f th to calve . The calves were de scribed in the f o l l owing 

way : P34-B denotes  a b u l l  calf  born to  a p rimigravid cow iden t i ty 

number  34 ; M24-H was a hei fer ca l f  born to the mul t igravid cow numb e r  24 . 

3 .  5 Ana lys is 

In most  instance s s t a t i s tical ana l y s is necessitated the use  of  

non-parame t ric p rocedure s as de s c r i bed by S iege l ( 1 9 5 6 ) ; Robson ( 1 9 7 3 ) ; 

Ros coe ( 1 9 7 4 )  and He yer ( 1 9 7 6 )  whi l s t  p aramet ric me thods we re t aken from 

Snedecor and Coch ran ( 1 9 6 7 )  and Soka l and Roh l f  ( 1 9 6 9 ) . S i e ge l  ( 1 9 5 6 )  

cons ide red that there we re only 2 main l imit at ions associa ted  w i t h  the 

use o f  non-paramet ric an alys is . Firs t , the power-eff iciency of a 

p aramet ric s t a t istical test  i s  higher  when a l l  the assump t ion s  o f  i t s  

s t at ist ical mod e l  are me t and when a l l  the va riables are measured in at  

l e as t  an  inte rval scale . However , in the present study mos t  measuremen ts 

involve d  the o rdinal and nominal scale s .  Also in many ins t ances the 

des ign o f  the e xperiment and the data  obtained fai led to mee t  the 

assumpt ions inherent in a p arame t ric mode l .  There fore , the advant ages 

o f  us ing the h i gher e f f iciency tests  could no t be  real ized . The second 

disadvant age o f  non-parame t ric analy s i s  is the inab i l ity  to  t e s t  

inte ract ions in  the analysis  of  va riance model , unless  special assump t i ons 

are made about  additivi t y . I t  was , t herefore , decided to re st rict 

p ar ame t r ic ana ly s is to those ins tances whe re the requi remen t s  of the t e s t  

and the assump t ions o f  the s t at i s t ical model were me t b y  t h e  data . 
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( H A P T E R T H R E E 

PREDICTION OF CALVING TIME 

A. LI'lERATURE PEVIEW 

1 .  Phys ical S igns 

14 . 

Duf ty ( 19 7 1 ) studied a number o f  phy s ical signs in 4 4  mixed-age 

He r e f o rd cows and came to  the conc lus ion that al though changes did occur 

during the final s tages of  p regnancy , variat ions in the appearance and 

progress ion of the s igns o ften l imi t ed the ir usefulness  in de t e rmining 

the nearness  of parturi t ion . Ewbank ( 1 9 6 3 )  invest igated the occurrence 

and de gree of  p re-par tum s l ackness  of the perineum an d vu lva , re laxat ion 

of the  sacro- s c ia t i c  l i gamen t s , degree of udder deve l opment and the 

d i s charge of mucus from the genital  t rac t of 2 1  Ay rsh ire cows . In 9 o f  

these  animals  i t  was no t expec ted tha t they would soon calve , but  they 

d i d  s o  within 2 to  1 2  h (ave rage 7 h ) ; 6 other cows showed all  the 

s i gn s  and ye t did not calve w ithin the fol lowing 1 2  h .  

1 . 1  Vagina shape and secret ions 

Ewbank ( 19 6 3 )  cons idered that classi fying the s tate  of the perineum 

and vulva was t he most  d i f f i c ult of a l l  the s i gns inve s t igated . Wide 

vari a t ion between individual cows in the occurrence and degree of change 

in these signs was reported  by Craig ( 1 9 3 7 )  and Rob e r t s  ( 19 7 1 ) . 

Vaginal secre t ions we re also found t o  vary in t ime o f  occurrence 

and d i d  not increase in the amount or frequency of d i s charge as 

part uri t ion approached . Only 8 o f  the 20  cows were recorded as  showing 

mucus  at  the last  examinat ion  pre-partum (Ewbank , 1 9 6 3 ) . Rob e r t s  ( 1 9 7 1 )  

recorded the f ir s t  s ign o f  mucus as early as the s even t h  �on t h  o f  

ges t a t ion . Duf t y  ( 19 7 1 )  d i d  repor t a change in the volume and 

appearance of vaginal mucus f rom 7 to 10 d p re-partum.  However , i t  

was only pos s i b le t o  pred ic t the time o f  calving in 4 o f  the 4 4  cows 

us ing this s i gn .  The value o f  these resu l t s  is l imited  as the  c r i t e r i a , 
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i . e . volume and appearance of  mucus  on wh ich predict ion was based were 

not provided . 

Abus ineina ( 19 6 9 )  demons t r a t e d  that the s ize and wei gh t  o f  the 

c e rvix are added to  by each add i t ional pregnancy . When u s ing changes 

of this  s t ruct ure as cr iteria  for p re d i c t ing calving t ime an account mus t  

b e  allowed for this  effect  o f  prev ious calvings . 

1 . 2  Udder s iz e  and secre t ions 

All wo rkers who observed udde r size and secre t ions c ame to the 

conclus ion tha t , although distens ion invariably occurred , the t ime of  

onse t and  de gree o f  deve lopmen t we re very variable (Craig , 1 9 3 7 ; S choll , 

1 9 5 6 ; Arthur , 1 9 6 1 ;  Duf t y , 1 9 7 1 ;  Robert s , 1 9 7 1 ) . Geor ge and Barger 

( 1 9 7 4 )  f ound a range in the ons e t  of  udder development  of  a " few" days 

t o  a " few" hours p re-partum .  S choll ( 1 9 5 6 )  and Ar thur ( 1 96 1 )  f i r s t  

recorded i t s  occurrence 7 d p r i o r  to  calving . Duf ty ( 19 7 1 )  found i t  

impossible  to use udder shape as  a c r i t erion for pred i c t ing the onse t  of 

p arturit ion in 2 6  of  the 44 cows s tudied . Obvious udder developme n t  

was ob s erved in 1 8  of the 44 cows , but on l y  9 of these calved in the 

fol lowing 24 h and in one case , calving did not occur for 10 days . 

This  low assoc iat ion be tween the o ccurrence of  udder development and 

the ons e t  of labour was shown t o  be lessened in cases where the udde r 

s uddenly b e c ame full , to the extent  of milk " spurting" from the t e a t s  

(Arthur , 1 96 1 ) . 

Reproduc t ive s t atus of  the c ow has also been found t o  inf luen ce 

mammary gland development ( Cra i g ,  1 9 3 7 ; S choll , 1 9 5 6 ; Dufty , 1 9 7 1 ;  

Rober t s , 1 9 7 1 ) . Pr imigrav id cows appear to  have a much earl ier onset 

of udder developme n t  than do mul t iparous c ows . Robert s  ( 19 7 1 )  noted 

oedema and enlargemen t by  the 4 th month  o f  ges tat ion in f irst- calvers 

as opposed t o  4 to  2 weeks pre-partum in mul t iparous indi viduals . 

Scholl ( 1 956 ) report ed a s imilar asso c ia t ion between maternal s t atus  

and  udder development ,  but  a t  a much c loser t ime t o  calving . 

The degree of  development has also been found t o  be very variable 

( Crai g ,  1 9 3 7 ;  Schol l ,  1956 ; Ar t hur , 1 9 6 1 ;  Robe r t s , 1 9 7 1 ) . Extens ive 

development was found to be mo re common in higher milk p roducers , 
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especially  among young cows . In  some ins t ances this was so marked 

that i t  interfered with walking and blood c i rculat ion , resu l t ing in 

nec ros i s  o f  the udde r .  Occas ional ly the oedema extended along the 

abdominal floor or  ascended between the hindlegs as h i gh as the vu lva  

( Craig , 1 9 37 ) . In these cows , pre-par t um removal o f  t he milk was 

required (Arthur , 1 96 1 ) . This  variat ion in onset and de gree o f  udder 

development rendered this  me thod of  pred ic t ing the t ime of calving 

unrel iabl e  and i t s  use fulne ss l imited to deno t ing a c t ua l  parturit ion . 

Changes in various prope r t i e s  o f  udder secret ions have also been 

used to  p red i c t  onset  of calving (Ar thur , 1 9 6 1 ;  Duf t y , 1 9 7 1 ;  Rob e r t s , 

1 9 7 1 ) . The secre t ions were found to  change in con s i s t ency , clari t y  

and colour a s  parturit ion approached . These changes we re asso c i a t e d  

with  increases i n  udder development . 

1 . 3  Pelvic l i gament re l axa ti on 

W i l l i ams ( 1 9 4 3) ; Benesch and Wri ght  ( 19 5 1 ) ; Scho l l  ( 1 9 5 6 ) ; Ar thur 

( 1 96 1 and 1 9 6 6 ) ; and Roberts  ( 1 9 7 1 )  a l l  s t ated that relaxat ion of the 

sacro- sciatic ligamen t was a r e l iable guide to the nearne ss  o f  

parturi t ion i n  t h e  cow . Duf t y  ( 19 7 1 )  us i ng this me thod was ab le t o  

a c curat e ly predi c t  the imminence of calving i n  36 o f  t h e  44 cows i n  h i s  

s t udy . Duf ty cons idered t h i s  was the mos t  e f f i cient me thod avai l able 

b e cause t he change s were suf f i c ient ly d i s t inc t to be recogn i z ab l e  in 

mos t  animals . These changes showed a relat ively cons tant t ime 

r e l a t i onship to the onset  of  cervical d i l a t ion and were least  influenced 

b y  ext e rnal factors .  A s imilar conclus ion regarding the reliab i l i t y  o f  

t he s i gn was reached b y  Ar thur ( 19 6 6 ) . 

Roberts  ( 19 7 1 )  reported that in mos t  cows the presence o f  very 

r elaxed ligaments indica t ed that parturit ion would o c c u r  wi thin 24  to 

48 h.  Arthur ( 19 6 1 )  found that  with comp l e t e  relaxa t ion , calving would 

b egin w i thin the next 12 h.  These d i f ferences between report s  are 

p os s ib ly due to interpre tat ion of the degree of  relaxa t ion . 

Thi s  relaxat ion was o ft e n  assoc iated wi th a s ub s iding o f  the gluteal 

"musc l e s" ( Crai g ,  1 9 3 7 )  and a "ris ing" o f  the tailhead ( Scholl , 1 956 ; 

Robe r t s , 1 9 7 1 ) . This eleva t ion was accent uated when the cow arched 
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her b ack (Dufty , 1 9 7 1 ;  George and Barge r ,  1 9 74 ) . Tail  e l evat ion and 

extension from the body were ob served to increase s l igh t l y  within 24 to  

36 h p re-partum and reached a maxi mum during periods o f  s training 

a s s o c i a t e d  with l abour (Dona l d s on ,  1 9 70 ; George and Barge r ,  1 9 7 4 ) . 

Al though re l axation of  t h e  l i gament appears to  provide the mos t  

r e l i ab l e  s i gn for determining onse t o f  calvi ng the me thod was found to 

have l imitat ions . Duf t y  ( 1 9 7 1 )  recorded that accur a t e  asses sment o f  

t he changes in re laxat ion could b e  made only by comb ining external and 

re c t a l  examina t ions . Ewbank ( 1 9 6 3 )  sub s t ant iated t h i s  by showing that , 

when he  used only external palpation , 8 o f  the 20 cows did not exhibit  

comp l e t e  relaxat ion at  the last  examinat ion prior t o  calving , on 

average 7 h ( range 2 to 12 h )  l a t e r . 

Arthur (1 9 6 1) noted tha t on r a re occas ions comp l e t e  relaxat i o n  did no t 

a lways indicate that par tur i t i on would occur in the near fut ure . In 

such c ows t he l i gaments we r e  f ound to " t igh ten up " and a week e lapsed 

be fore the ir relaxat ion p r i o r  to  partur i t ion 

1 . 4  Body conforma t i on 

L i t t l e  empha sis  has been p laced on this as a c r i t erion desp i t e  its  

possible  value . Cra ig ( 19 3 7 )  found that  with  approaching parturit ion 

the abdomen became more pendulous and the flanks and c roup appeared 

h o l l ow .  The spine , espe c i a l l y  in the lumbar region , was observed to  

b e come mo re hori zontal  and in some ins t ances it  appeared to s lope 

d ownward pos t e r iora l ly . 

1 . 5  Ce rvical  d i l a t ion 

Determinat ion of cervi c a l  d i l a t ion requi res d i r e c t  palpat ion 

w i t h i n  the vagina and is mos t  common ly  described in terms of the 

numb e r  of fingers  that can be inserted and the dept h  to wh ich they 

penet rate the c anal of  the c e rvix.  Duf t y  ( 19 7 1 )  f ound that at the 

e xamina t ion prior  to calving 1 6  of  the 2 2  primiparous and 1 1  o f  the 

22 mul tiparous cows had closed  cervices . In 1 9 6 6  i t  was reported  

by Art hur that d i rect palpat ion o f  the  cervix made it  possib l e  to  

ident i fy with c e rtainty f ir s t  s tage l abou r .  



2 .  Phys iological Signs 

2 . 1 Tempe rature 
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A number  o f  s tudies used changes in rec t a l  or vaginal t emperature 

a s  a method of p redic t ing calving t ime ( review Ewbank , 1 9 6 3 ) . All 

rep o rted a common patt ern in which body t emperature increased and then 

d e c l ined immed i a tely before calving , a l though the ext ent of this change 

and the t ime p e r iod over  whi ch it occurred varied . The associ a t ion 

be tween temperature changes and the presence of  phys ical  s i gns was low . 

2 . 2  Heart and respi rat ion rates 

Duf t y  ( 1 9 7 1 )  found l i t t le value in t he use o f  e i ther heart rate or 

r e s p i rat ion rate as s igns for  pred i c t ing onse t of  parturit ion . Any 

c hanges that d id occur we re so sma ll  as to be masked by d iurnal 

vari a t ions . Sharp fluctuat ions in hea r t  rate were mos t  no t iceable in 

e xc i t able an imals  and preve n ted the format ion of  a basel ine f rom wh ich 

s ub s equen t t rends could be evaluated . Changes in r espirat ion rates  

appeared to  be  due mainly t o  changing envi ronmen tal  cond i t ions . As 

the  most  reliable changes in both heart and respirat ion rates  we re 

d u r ing the a c t ual process o f  partur i t ion , the ir value for  p re di c t ing 

t ime o f  ons e t  is obvious ly l imi ted . 

3 .  Behaviour of  the Pre-parturient Cow 

The occurrence of obvious behavioural changes appear to be limited  

to  t he immediate  pre-partum period ( Fraser , 1 9 68 re f e r  Table 3 . 1 ) , 

a l t hough these  behaviours were no t ne cessarily cons is tent b e tween cows 

( Ge orge and Barge r ,  1 9 74 ) . 

3 . 1 Disposit ion and rest lessness 

Scho l l  ( 19 5 6 )  described  the change in the pre-parturient cow as 

" a marked t r ans format ion f rom a doci le , easi ly-mana ged animal into a 

s t ubborn , hel l -bent-for- e le c t ion bovine vixen charac terized by fuss ing 

and f idge t in g" (sic ) . Th i s  ac t ivity  is  commonly t e rmed rest l e s sness  

and  o f ten involves walking , up  to  6 h a day ( Frase r , 1 9 68 ; Donaldson , 

1 9 7 0 ;  George and Barger , 1 9 74 ) . Although it  has been reported  that  

t h i s  appeared to have no mot ivat ion (George and Barge r ,  1 9 7 4 )  it  o f ten 

was con fined to "walking the  fence- l ine " (Donaldson , 1 9 70 ) . 



TABLE 3 . 1 :  Principa l behavioura l even t s  at  par tur i t i on in the dome s t i c  cow ( Frase r , 1 9 68 )  

Late gest a t ion 

Inge s t ive behaviour may 
increase . 

Slower gai t .  

Pre-partum period Parturit ion 

May separate f rom herd I Be llmvs . 
and seek seclusion ( l  day )� 

P . d d . f a1n an 1scom ort  
Anorexia develops . 

Res t lessnes s  begins 
( several hours ) .  

No preparat ion o f  
calving s i t e . 

exp ressed  in very 
re st less  behaviour 
(alternat e ly lying 
and ris ing) . 

Usually re cumbent but 
may s t and during 
expuls ion of  foetus . 

Expuls ion rel a t ively 
slmv (4 hours )  

Pos t -partum period 

Usually e a t s  foe t al 
memb ranes  i f  f resh ; 
somet imes even be fore 
uterine separat ion is  
comp l e t e . 

Haternal drive develops 
to  a degree and for a 
dura t i on dependent on the 
quant i t y  of associat ion 
wi th the calf  permit ted  
in husbanding . 

..... 
1.0 
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The various s tudies  d i ffer  in the t ime this  rest lessness was f i r s t  

recorded . The earlie s t  occurren ce was reported by  Donaldson ( 1 9 7 0 )  who 

observed i t  14 to 7 d p re-partum whi l s t  Rob e r t s  ( 1 9 7 1 )  and Duf ty ( 1 9 7 2 )  

found that it  f irst  occurred wi thin an uns p e c i f i e d  numb e r  o f  hours o f  

calv ing . George and Barge r  ( 1 9 7 4 )  re corded a variat ion in onse t  whi c h  

ranged f rom a few days  t o  a few hours p re-partum .  

Donaldson ( 1 9 70 )  no t iced an inc rease in res t lessness f rom 24 to 3 6  h 

p re-partum .  Frase r ( 1 9 68 )  observed tha t wi th t ime rest lessness was 

superseded by behaviou r very simi lar to the cond i t ion of col ic . 

A change in the cow ' s pos ture was re corded , but no t described by 

Donaldson ( 1 9 70 )  and Duf ty ( 1 9 7 2 ) . George and Barge r ( 1 9 7 4 )  ob served 

an arching of  the back and elevat ion of the t a i l  which occurred f rom 

3 to 1 h p rior to the rupture of the chorio-all antoic memb rane . 

Res t les sness was cons i de red to  ind icate  a build-up o f  pain (Frase r , 

1 9 68 ) . Walser ( 1 965 ) suggested tha t this p a in served to s i gnal the 

fo rthcoming even ts to t he pre-part urient anima l . 

3 . 2  Rest i ng and s lee p 

Donaldson ( 1 9 70 )  observed that the p rop o r t i on of t ime spent res t ing , 

in e ach 24  h period , dec reased 50%  to a total o f  4 to 5 h in the last  

2 weeks o f  gestat ion . Each res t  period was f rom 15 to 30 min . long 

compared to the usual 2 to 4 h du rat ion . Ruc kebusch ( 1 9 75 ) studied 2 

cows and reported a dec rease of 50%  in both non-rap id eye movement and 

rap id  eye movement sleep  during the 24 h per iod prior to parturit ion . 

3 . 3  Vocal i zat ion 

Craig ( 19 39 )  imp l ie d  that bellowing in the p re-parturient cow was 

of f a irly f requent occurrence . 

3 . 4  Self grooming 

The obse rvations o f  self  grooming by George and Barger  ( 1 9 7 4 )  are t he 

only ones t o  have been reported ; the grooming was said  to  be concent rated  

around t he f lank . 



3 . 5 Nutr i t ional ac t iv i t ie s  

2 1. 

Vol un t ary food intake (VF I )  was shown t o  increase during mid­

pregnancy and was observed as a "better  app e t i te " in the pregnant versus 

non-pregnant cow ( Snapp and Bul l , 1 9 44 ) . This situat ion was found to 

reverse during the l a t t e r  part of ges t a tion (Campl ing , 1 9 6 6 ; Johnson 

et al.  , 1 9 6 6 ) . The rate and onset o f  t h i s  dec l ine in VFI varied  f rom 

4 d p re-partum (Marsh et a l . � 1 9 7 1 )  to several hours pre-partum ( Scholl ,  

1 9 5 6 ) . 

Donaldson ( 1 9 7 0 )  observed that ingest ion o f  food and wat e r  became 

sporadic and intermi t tent during the last  7 d of ges t a t ion . Ruckebus ch 

( 1 9 75 )  f ound that p eriods o f  feeding were r e s t ricted  to  the dayt ime 

p r ior to calv i ng , but  therea f t e r  feed ing a l so occurred during n i gh t ime . 

However ,  these obse rvat ions invo lved only t he 2 d e i ther s ide  o f  calving 

and i t  is the refore no t val i d  to assume that  the immediate pre-par tum 

observat ions were d i f ferent f rom earl ier gestat ion periods . 

Towards the end o f  pregnancy rumina t ion t ime rema ined approximately 

con s t ant , but occurred mo re f requently (Ruckebusch , 1 9 7 5 ) . A decrease 

of 5 0 %  in ruminat ion t ime in each 24 h per iod pre-partum was repor t ed 

during the las t wee k  of  ge s ta t ion by Dona l dson ( 1 9 7 0 ) . 

3 . 6  E l iminat ive behaviour 

An inc rease in f requency of bo th  defae cat ion and urinat ion has been 

found to occur in the p re-parturient cow especially in the immed i a t e  

pre-partum period ( Fraser , 1 9 6 8 ; Donaldson , 1 9 70 ) . Anon . ( 1 9 7 2 )  

cons idered this behaviour was "nature ' s  way o f  making certain that as 

much room as pos s ib le would be  availab l e  for the pas sage of the c a l f  

down the vagina" . 

3 . 7  Social behaviour 

3 .  7 .  1 Agonism 

By the lat t e r  hal f  of t he seventh month of ges t a t ion , behaviour 

that  involved b u t t ing or be ing but ted  ceased . Donaldson ( 19 7 0 )  

sugge s t ed two reasons for this  change i n  t he p regnant cow ' s behaviour ; 
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a hard flank at t a c k  could be inj urious t o  the foe tus and b e c ause o f  her 

con d i t ion the cow would be unab le t o  move as quickly or as easily as  

previously . The cow would therefore b e  a t  a disadvantage in foll owing 

and avoiding the movements of an opponent . By the second hal f  o f  the 

eigh th month the p regnant cow no longer interacted in any b ehaviour that 

included pushin g . This involved ac t ive avo idance b y  the cow of a l l  

(phy s ical ) agon is t i c encounters  includ ing cows to  which she was usually 

mor e  dominan t . This was in cont rast to  the non-pregnant cow or  the cow in 

the first  t rime s t e r  of  gest a t ion who t e s t e d  the superiority  of more  

dominant ind ivi duals and frequently a t t ac ked less dominant cows . 

3 . 7 . 2  Isolat ion 

Craig ( 19 3 7 )  and Ar thur ( 1 96 1 )  reported  that unre st rained cows 

sought iso lat ion p rior to calving.  They usually preferred concealmen t  

i n  a wood , among bushes or in tall  vege t a t ion . Arthur ( 1 9 6 1 )  

con s idered that this rep resented a carryover from the anc e s tors o f  dome s t ic 

cat t le who were very vulnerable t o  carn ivore at tack during partur i t ion . 

Conve rsely Lynch and Alexander  ( 1 9 7 3 )  reported that there did  no t appear 

to  be  any such s p e c i f i c  she l t er-seeking behaviour at  calving . 

Donaldson ( 19 7 0 )  observed that dur ing the last s t ages pre-partum 

the cow s t ayed a t  the periphery o f  the graz ing herd . The se cows tended 

to go to water and feed ing t roughs when there were no other or  only a few 

cows present . Donaldson bel ieved this  was part o f  the cow ' s ac t ive 

intent ion t o  avoi d  poss ible agonis t ic encounters . 

Alexander e t  a l .  ( 1 9 7 5 )  found this  isolat ion was shown f rom 1 4  t o  

7 d p re-partum . Donaldson ( 19 7 0 )  and Alexander  e t  a l .  ( 1 9 7 5 )  observed 

that  within the last  2 d p re-partum t h i s  tendency to separate f rom the 

herd  increased .  It was characterized  by  the cow s p end ing a very large 

p roport ion o f  her  time in a small , usually secluded area . In t he 3 6  to 

2 4  h p re-part um t he cow mai ntained a f l i ght  d i s t ance o f  c .  1 5  m f rom 

herdmates  and humans . Fraser  ( 1 9 68)  reported that this isolat ion 

o c curred within an hour or two of par t u r i t ion , but in some cases the 

c ow had s impl y  f ailed to  maintain the grazing movements  o f  the herd . 



B .  RESULTS AND DISCUSSION 

1 .  Materials and Methods 
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The t ime o f  calving was es t imat e d  b y  visual assessment o f  c e rtain 

phys ical and behavioural f e atures . Physiological parame ters s uch as 

temp e rature , heartrate and respirat ion or  o t her  s i gns whose  measurement  

require d  the  use  of yards  and  handlin g  of  the  s tock,  such as c e rvical  

d i l at ion and udder secret ions , were  not  used . 

Physical s igns were in 4 main c a t e gories ; lab i a ,  udder ,  p e lvic 

l i gaments and body conformat ion ( F ig . 3 . 1 ) .  Each o f  these was recorded 

f o r  changes in the ir appearance and shape . As well , both the udde r and 

lab ia were visua l ly assessed  for oedema . The labia were a l s o  assessed 

for colour changes and t he occurrence of  mucoid secre tions . Changes in 

the appearanc e  of the lab i a ,  udde r and p e lvic  l i gaments we re independent ly 

score d  on a s c a le o f  1 to  3 .  However ,  this visual as sessmen t  was 

subj e c t ive and as it  was no t possible to ob tain quan t i t a t ive measurements  

i t  was decided tha t use  o f  these data  f or comparing cows was not  j us ti f ie d .  

Twenty- f ou r  phy s ical  s igns we re used (Appendix IV) a s  t h e  criteri a  

f o r  each cow . Data colle c t ion began o n  the f i rs t  day of t h e  s tudy (D/0)  

1 6  July , 1 9 7 7  and cont inued twice a d ay unt il the cow calve d . This 

occurred on ave rage 3 1  d ( range 4 to  65 d )  late r . The f i r s t  record ing 

s e s s ion was f rom 08 1 5  to  1 0 1 5  h and the second was between 1 7 00 and 1 800  

h ,  which coincided with  the  feed ing of  hay sup p lemen ts . 

Behaviour s igns we re in  3 categor ies ; gai t ,  posture and s oc ia l  

ac t ivi t ies ; wh ich involved 1 1  s igns (Appendix IV) . Because the 

b e haviours could occur at any t ime during the d ay a record was made  

whenever the  behaviour was observed . The length of  data  col le c t ion was 

the same as f o r  the physical  s igns . 

When comp aring the p regnant cow in the l a s t  week of  ges t a t ion to the 

r e s t  of the h e rd (ROH) i t  was evide n t  that the f re quency of grazing , 

res t ing and r uminat ion had increased  whils t  the durat ion o f  e ach session 

was less . I t  was no t pos s ible to ob t ain quan t i t a t ive d a t a  t o  support 

these observat ions so these behaviours were not included as  c ri teria  f o r  

p redict ing calving t ime . 
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The d a t a  were analy sed for  e ach  cow on the basis o f  number  of  days 

p re-partum the s ign was f irst  de t e c t e d  and the number of  s igns recorde d . 

Thi s  p rovided informat ion for comp a ring d i f f e rent  signs and cows for the 

number  of  s igns re corde d , within the 2 cow groups , primi- and mul t i�ravid .  

A b inomial analysis  us ing x 2 , tes t o f  independence was used  (Tab le 3 . 3 ) .  

The number  o f  days f rom D / 0  to  calving was found to  have a ve ry 

h ighly s i gn i fi cant e f fe c t  (Anova P<0 . 00 1 )  on the time the phys i c a l  s i gns 

we re f irs t observe d .  This e f fe c t  o f  length of  obse rvat ion was also 

f ound to d if fe r  s igni f ic antly (Anova P<O . O l )  be tween the p r imi gravid and 

the mul t igravid cows . Because o f  these associat ions i t  was decided not 

to  compare c ows on the basis of  the i r  ma ternal experience for the t ime 

the s igns were f irs t ob se rved ( re f . Table 3 . 2 ) . 

2 .  Phys ical  Signs 

2 . 1 The lab ia 

Changes  in the vulva included relaxa t ion o f  the t issue , elonga t i on 

and some t ime s tumefact ion of the vulva . Frequently the lab ia became 

eve rted  whi ch o f ten expos ed the vag inal mucosa . 

evident when the cow was recumbent (Plate  3 . 1 ) . 

Thi s  was e spe c i a l ly 

In some c ows there was 

a drop p in g  o f  the lab ial re gion re l a tive to the railhead (Plate  3 . 2 ) . 

Mucus f rom the vagina was inf requen tly recorded ; 1 o f  the 6 

primigravid and 2 of  the 8 mul : igravid cows . In all these cows i t s  

p resence was neve r observed o n  more than 2 occas ions . Fur thermore , 

i t s  occurrence had no apparent relat ionship  to the t ime o f  calv ing . 

The p r imigravid cow was recorded f o r  f i r s t  occurrence o f  mucus 6 d p re-

p artum .  The 2 mul t i gravida showed the s ign 1 d and 24  d p re-partum ,  

respe c tivel y . 

Although this  group of  s i gns was the mos t  freque n t l y  observed in 

both the p rimigravid and rnul tigrav i d  groups , there was wide var i a t ion 

in t he numb e r  of  cows recorded f o r  each of the s igns . The f requency of  

occurrence appeared  to be influe nc e d by mate rnal  sta t us . O f  the 9 s igns 

inve s t ig a t e d  5 were exhibited  by t he f irs t calvers versus 9 s igns amongst 

t he mul t igravid cows (x2 , P<0 . 05 ,  Append ix IV) . 
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TABLE 3 . 2 :  Number of s igns observed and t ime (days ) f rom s tart  
o f  observa t ions unt i l  calving for each o f  the COWS 

Iden t i t y  T ime No . o f  No . o f  
No . o f  cow (day s )  Phy s ical S i gns Behavioural S i gns 

* *  '"k* 

P 2 7 - l  4 5 4 

P 2 3 - 2  6 7 0 

P 3 1 - 3  1 6  8 3 

P 38-4 1 7  3 1 

P 34 - 5  1 8  5 2 

P 3 5 - 6  19  3 0 

x ± SD 1 3 . 30 ± 6 . 5 6 5 .  1 7  ± 2 . 0 1 1 .  6 6  ± 1 .  6 3  

Range 4 - 1 9  3 - 8 0 - 4 

M24- 7 20 1 0  0 

M32-8 29  1 2  7 

M22-9  3 1  1 4  1 

M28- 1 0  44 20 5 

M2 1 - l l  48 1 7  5 

M30- 1 2  59  1 3  1 

M33- 1 3  6 1  1 8  4 

M36- 1 4  65 6 3 

x ± SD 44 . 6 3 ± 1 3 . 66 1 3 . 7 5  ± 4 . 5 6 3 . 25 ± 2 . 43 

Range 20  - 65 6 - 2 0  0 - 7 

** 
P < 0 . 0 1 between primigrav i d a  and mul t igravida us ing Anova , 

t e s t  for s i gn i f icance . 
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Plate 3 . 1 :  Hai rloss and eve r ted l ab i a  showing vaginal muc o s a .  

Plate 3 . 2 :  Raised t ailhead , arched b ack and p rominent p elvic  bone s .  

N . B .  Oedema below a flaccid vulva i s  also eviden t . 



2 . 2  The udder 

Udder development included changes in the shape , degree of  

d i s t ens ion and enlargement of  the mammary gland and teat . These 

28 . 

changes were due to oedema and were observed in 5 of the 6 p r imigravid 

cows and 2 of the 8 mult igravid cows . These f i gures sugge s t  a par ity  

o f  c ow effect  as has been shown by Craig  ( 1 9 3 7 ) ;  S choll ( 1 9 5 6 ) ;  

Duf t y  ( 1 9 7 1 )  and Roberts  ( 19 7 1 ) . 

In 4 o f  the 8 mult igravid cows prominent teats  were recorded at  an 

average t ime o f  1 3 . 0  d ( range 1 to  2 6  d )  pre-partum . None o f  the 

f i r s t  calvers were found to exhibi t  this s ign . Irrespect ive o f  the 

o c c urrence of udder devel opment p r ior to the onset  of calving , by  the 

t ime f i rst  s t age labour was in an advanced s tage the udder had 

invariably assumed a t ight , shiny appearance with p rominent teat s . 

Thi s  support s the findings o f  Arthur ( 1 96 1 )  and Duf ty ( 1 9 7 1 ) . 

Unlike Arthur ( 1 9 7 1 )  t here was no evidence of  milk "spurt ing" from 

t he teats . Nor was udder  oedema so severe that it resulted in v i s ible 

n ecrosis or walking d i f f icul tie s  as  observed by Craig ( 19 37 ) . These 

f in dings sugge s t  that  these ext reme resul t s  of  udde r  development may be 

r e s t ric ted to  dairy breeds and possibly only to  the higher milk yielding 

individuals . 

As the udder changed in appearance i t  was accompanied by hai r  loss  

a round the teat  and udder region in  50% of  the mul t igravid cows . The 

e xtent of hair  loss var ied markedly amongst these 4 cows and was 

related to some extent to the t ime (days , pre-partum) it was f i rs t  

ob served . 

2 . 3  Pelvic l igaments  

Mos t  s t udies have referred to  the pelvic l igament s  as e ither the 

s acro-sciatic or the tuber ischii . In o rder to minimize  confus ion 

when discuss ing these l igaments it was decided to use the nomenclature 

p roposed by Anon . ( 19 7 3 )  as  the b road sacro- tuberaZ l igament . In this 

p re sent s t udy the t e rms p elvic bone ( i . e . , the hip) and p in bone have 

b een used to refer to t he anatomical struc tures tuber coxae and tuber 

i schi i , respec t ive ly . 
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Relaxat ion o f  this  l igament was reflec t ed in changes in the 

p o s i t ion of the tailhead and the pos t e rior port ion of  the spine . To 

a lesser extent an increase in the prominence of the pelvic and p in 

b ones and a dropp ing o f  t he labia  toward the body were also observed . 

These s i gns t ended to b e  more frequently observed in the older cows 

( Tab le 3 . 3 ) . 

In two o f  t he four s i gns related to tail  p lacement there was a 

s i gnifi cant d ifference (x2 , P<0 . 02 )  be tween the primigravida and 

mult igravida ,  for the number of cows recorded . The s i gn mos t  

f requent ly observed was extens ion of  the t a i l  o u t  from the b ody . 

This was recorded in 3 o f  the 6 primigravida and 4 o f  the 8 

mult igravida (Table 3 . 3 ) . 

2 . 4  Body conforma t ion 

Recording and moni toring changes in body conformat ion invo lved 6 

s igns (Appendix IV) . Of these disp lacement o f  the body prof ile to 

t he right hand side ( RHS ) was div ided into low , med ium and high . 

These clas s i f icat ions re ferred to  the locat ion of  greate s t  displacement 

when the cow was viewed from beh ind (Fi g .  3 . 1 ) .  

There was cons iderable variat ion in the t ime of  f ir s t  onset  of  

the  6 s i gns , bu t there appeared to  be  a general pattern .  Ini t ially 

t he pelvis and pin b one s became increasingly prominent with progress ive 

relaxat ion of the ligament s around the tail  head and vagina .  Thi s  

prominence was more frequent among the mul t i gravid cows 75%  versus 

3 3% of t he primigravid animals (x2 , P<0 . 3 ) . The other s i gns in t h i s  

category occurred i n  some sort o f  ordered relat ionship . The hol low 

in the flank among s t  the older cows often appeared sho r t ly before the 

abdomen b e c ame displaced toward the RHS . At this s tage many o f  the 

cows were observed to  have a marked d isplacement of the body profile  

in  the  low pos i t ion . These  changes in body conformat ion may have been 

due to  a shift  in t he position o f  internal contents  bec ause they were 

much more  obvious a f t e r  the feeding of  hay supplements and at  the end 

o f  a graz ing sess ion . A pos s ib l e  explanat ion is  that the increased 

rumen con t ents were d i splac ing the uterus and the concep tus  toward the 

RHS . The j us t i f ic a t ion for b e l i ev ing t he s e  to be u t e r ine 



TABLE 3 . 3 :  Frequency o f  occurrence of  the s igns accord ing 
to maternal  exper ience 
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Category S i gn Primigravida Mul t igravida 

A .  PHYSICAL SIGNS 

Lab ia  

Vulva 

Udder 

Pelvic 
l i gament s  

Body 
conformat ion 

sunken 
ha ir  loss 
oedema 

base 
- s ide 
- below 

f laccid 
red  mucosa 
muc us 

prominent teats  
oedema 
hairloss 

prominent tailhead 
ra ised tail  
tail  ridge 
ext ended tail  

prominent pelvis 
prominen t pin bones 
sunken flanks 
d i stended abdomen 
RHS d isplacement 
d isplacement-high 

-med ium 
- low 

B .  BEHAVIOURAL S IGNS 

Gait  

Posture 

Social  

s low 
swaying 
j erky 

P S R  
SNP 
l e g  s t amping 
hypernoea 
t a il movement 

a ssoc iat ion 

f l ight 
i solat ion 

* s igni f icant at 2%  level 
** sign i f ic ant at 1 %  level 

2 
0 
5 
0 
0 
0 
3 
2 
1 

0 
5 
0 

0 
0 
1 
3 

2 
0 
1 
1 
3 
1 
0 
0 

1 
2 
1 

1 
0 
2 
0 
2 

0 
0 
2 

6 
3 
7 
4 * 
5 ** 
4 * 
8 * 
7 * 
2 

4 * 
2 * 
4 * 

6 * * *  
6 * * *  
3 
4 

6 
5 *'� 
5 
3 
5 
2 
3 
2 

1 
1 
2 

3 
2 
1 
2 
4 

5 ** 
2 
5 

*** sign i f icant at 0 . 5 % leve l , us ing x 2 , test  o f  independenc e  



contents  i s  that the r umen is  usual ly  located on the LHS and tha t  as 

parturition approache d  the d isplacement of  the b ody pro f i le shi f t e d  

from the LHS toward the  RHS . Except when t he d isplacement was h igh 

the primigravid cows were not observed to h ave any changes in body 

profile . This sugges t s  that rumen or uterine content s ,  or  both , 

comp r is e  a larger proport ion of  body component s  in the older cow . 

3 .  Behavioural S i gns 

3 . 1 Gait 

Walking was character ized by slow and del iberate movement s . 

3 1 . 

Somet imes the h ind l e g  act ion was j erky and o f ten the cow swayed from 

s ide to s ide as she moved forward . Usually the head was held a t  a 

lower l evel than normally and the ears were of ten horizontal to  the 

ground and held out from the side of the hea d .  These features were 

only exhibi ted by the pre-par turient cow when walking first  s tarted , 

and were most  common a f ter a period of recumbency . 

these types o f  gai t  never exceeded 1 5  s teps . 

Durat ion o f  any o f  

Only 5 o f  the 1 4  pregnant cows were recorded for the s ign , 3 

primigravida and 2 mul t igravida ( Appendix IV) . Of these only 2 cows 

exhib i t ed more than 1 of the 3 features characteris t i c  o f  the gait . 

One pr imigravid showed  2 features ( slow and sway ing) wh ilst  1 mul t igravid 

exhib i ted all 3 ( s l ow ,  swaying and j erky ) . 

3 . 2  Pos ture 

Within a fort n i ght of calving the recumbent cow adopted a 

modi fied pos t ure , part ial sternal recumbency PSR (Pla te 4 . 1 ) ,  f rom the 

usual normal s terna l re cumbency NSR (Plate  3 . 4 ) .  PSR was only 

observed in the p re- and partur ient cow . I t  was characterized by an 

extension of the l imb s , especially the h ind legs , from t he b ody so that 

the cow was less ver t ically incl ined than in  NSR . The head was 

lowe re d ; in  the ext reme case the muzz le was placed on the ground and 

the h ea d  held perpendicular to  the ground . However the posit ion of the 

head d id vary , for example , it was raised d ur ing ruminat ion ( P la t e  3 . 3 ) . 



Plate 3 . 3 :  

Plate 3 . 4 :  

Par t ial  s ternal recumbency ( PSR) in the 
pre-parturient ruminating cow 
N . B .  P3 1 -3 l y ing behind M28 - 1 0  is  showing NSR 

Normal s te rnal recumb en cy (NSR) 

3 2 . 
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Some t imes whi l s t recumbent the cow would  exhib it  heavy , rap i d  

breathing (hypernoea )  which usually increased i n  intensity  and 

frequency over a 20 s to 10 min . period . 

terminated b y  the cow s t anding up . 

This hypernoea was usually  

Another posture observed with inc reas ing frequency up to and 

throughout partur i t i on was de f ined as S tanding Non-strain Pos t ur e  ( SNP 

ref . Chapter 4 B 3 ) . The relat ionship , however , between the 

occurrence of  SNP and onset  of  parturit ion w as not obvious . For 

examp l e , one cow ( P 3 1-3 )  exhibi ted SNP 1 d pre-partum whi l s t  two o thers 

(M28- 1 0  and M3 3- 1 3 )  exhibi ted the pos ture 2 7  and 2 3  d pre-partum ,  

respect ively . 

Whi l s t  s t an d in g  the cow was some t imes observed to a l ternately  l i f t  

each o f  the hind l e gs high up under the abdomen . Often this was 

accomp anied by t ai l  movements of varying intensity , but which usua l ly 

did not  exceed s everal seconds in dura t ion . When these tail  movements  

were the  mos t  evident the legs were forcibly  li fted and replaced on the 

ground . Th is behaviour was def ined and recorded as leg s tamp in g .  

3 . 3  Soc i a l  

O f  the 3 s o c i a l  behav iours invest iga t e d  only 2 were recorded f o r  

pr imigravida . I n  b oth ins t ances this involved social isolation . I t  

was f irst  ob served o n  average 5 d ( range 4 to 6 d)  pre-part um .  Amongs t 

the o lder cows i t  was f irst recorded on average 6 d ( range 1 t o  9 d )  

p re-p ar t um .  Both M2 1 - l l  and M36- 1 4  cont inued this soc ial isolat ion by 

maint a ining a f l i gh t  distance ( de f ined as  the minimum distance the cow 

would permi t  hermat es and humans  to approach) of at least  6 m .  

Withdrawal amongs t the primigravid cows resulted i n  total  s o c ial 

i s o l at ion , but  the mult igravid cows tended to associ a t e  with l a c t at ing 

cows and the i r  c al ves . Thi s  involved deliberate associat ion with and 

maintained proximi ty to lacta t ing cows and / or their c alves . This 

b ehaviour was therefore def ined as assoc iation . I t  i s  sugge s ted  that 

association might be  a premature express i on of maternal interes t b y  the 

p re-parturient cow . 
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As observat i on s  did not begin unt i l  on average 3 1  d ( range 4 to 65  d)  

pre-partum it  was not pos s ib le to monitor  changes in the cow ' s  agonis t i c  

beh aviour a s  e a r ly i n  her ges t a t ion a s  d i d  Donaldson ( 19 70 ) . A s eparate 

pre- and post-partum social rank for each cow could not be  de t e rmined 

b e caus e  it  was not poss ib le to account for the e f fect  of  the presence of 

othe r cows wh ich had calved and/or were rearing calves at  t he s ame t ime . 

Data col le c t ion was made twice a day (0800 to  1000 and 1 700  t o  1 8 30 

h )  when hay was b e ing fed t o  the cows . Due to the large amoun t  o f  data 

i t  was dec ided t o  make an ini t ial analy s is at  the end of July and a 

separate analys i s  at  the end o f  Augus t .  These analyses involved the 

de t ermination of a social rank based on dominan ce*-submiss ion re l a tion­

shi p s  of the cow-pairs . 

As the data  were measure d  in the ord inal s ca le and involved repe a ted 

measurements f rom the same animals the non-parame tric Wilcoxon t e s t  was 

used to compare the 2 social ranks ( Fi gs 3 . 2  and 3 . 3 ) . It was found 

that the soc ial re lat ionships were not a l l  cons tant w ith t ime . This 

was s ubstant i a t e d  by a s igni f ican t d i f fe rence (Wilcoxon , P<0 . 02 )  between 

the  2 social ranks . This ins tab i l i ty o f  soc ial rank with t ime con f l i c ts 

w i th the f in d in gs of many s t udies , for  examp le , Dickson e t  a l . ( 1 970 ) ; 

Z immerman-Mlille r and Zeeb ( 19 70) ; Barton et a l .  ( 19 74)  and Bouis sou 

( 19 74 a , b ;  19 7 5 ) . As herd compos it ion , in this present s t udy , did not 

change it is  s uggested that 1 or a comb ination of the following factors 

might have been  respons ible for the ins t ab il i ty : 

( i )  The p resence of  pregnant cows , Beilharz and Mylrea ( 19 6 3) 

obs e rved on mixing p re gnant and non-pregnant cows that the 

former animals  became more  s ubmiss ive to the la t te r  ones ; 

( i i )  The process o f  parturition ; or the 

( i i i )  E f fect  o f  mat e rnal  d r ive , Donaldson ( 1 9 7 0 )  reported  that 

de fense of  the calf during t he f irst  few days pos t-part um 

s uperseded social  rank . 

* Soc i al d ominance was def ined by Lamb ( 19 76 )  as : " a rel a t ionship 

where an animal through threat , force or mere presence cause s  a 

s ubordinate  animal t o  y i e ld space . " 
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4 .  Frequency o f  Occurrence 

4 . 1 Phys i cal s igns 

The re was a highly s igni ficant d i f ference ( Anova , P <0 . 0 1 ) b e tween 

the p rimigrav i d  and mult i gravid cows f o r  the number  of phy s i ca l  s igns 

the y  showed ( Tab le 3 . 2 ) . Of the 24 physical s igns only 1 3  were 

re corded fo r the first  calvers versus a l l  2 4  amongst the o lder cows . 

On average 2 . 4  ( range 1 to  5 )  of  the 6 p rimigravida cows were recorded 

f o r  each of the 1 3  s i gns observed versus an average of  4 . 4  ( range 2 to 

8) o f  the 8 mul t i gravid cows . This represented a s i gni f icant difference 

( x2 , P <0 . 05 )  in 4 of the 24 s igns (Tab le 3 . 3 ) . 

4 . 2  Behavioural s igns 

There was a non- s i gn i ficant d i f ference Anova between the 2 groups o f  

cows in the number o f  behavioura l s igns recorded (Tab le 3 . 2 ) . O f  the 

1 1  s igns s tudie d 8 were re corded among s t  all 1 1  of the older  age group . 

On average 1 . 4  ( range 1 to  2 )  o f  the p rimigravid cows versus an ave rage 

2 . 6  ( range 1 to  5 )  o f  the multigravid cows were recorded f o r  e ach o f  the 

s i gns observe d .  From Table 3 . 3  i t  i s  apparen t that only 1 o f  the 1 1  

s i gns h ad a s i gni f i cant leve l ( x2 , P <0 . 05 )  of  d i f ference be tween the 2 

groups o f  cows for frequency of  cows reco rded for each o f  the s igns . 

5 .  Time an d Order o f  Occurrence o f  the S i gns 

The ave rage t ime of f irst occurrency of each of  the 4 phys ical and 

3 b ehavioural categories has been p re s ented in Table 3 . 4 .  From the 

large s t andard deviati on uni t s  asso c ia ted with the means i t  is evident 

that there e x i s te d  no c on s is tency b e tween the cows for the t ime and 

o rder the s i gn s  were f i rs t  obs e rve d .  

Compar in g  the 2 groups o f  cows o n  the bas is  o f  the ave rage t ime each 

o f  the catego ries were first  recorde d it was found tha t  b oth the phys ical 

and behaviou r a l  s i gns di f fered in the  order o f  the ir  occu rrence . This 

could be due to  the wide variat ion e i ther b etween individual cows and/or 

b etween the cow groups , or  it  might be  a re f l e c t ion o f  the  low associat ion 

b e tween the s i gns in the t ime of  their  occurrence . 
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TABLE 3 . 4 :  ( a) Average time ( d ays) pre-partum the phys ical  criteria  
we re f i rst observed and the number o f  cows recorded 

P r imigravida  (n  6 )  

Udder 

Body con format ion 

Lab ia 

Pelvic l igaments 

Hul t igravida (n = 8 )  

Lab ia  and vulva 

Body conformat ion 

Udder 

Pelvic l i gaments 

Time 
X ± SD 

6 . 4  ± 5 .  1 

4 .  1 ± 2 . 2  

3 . 2  ± 2 . 5  

2 . 8  ± 2 . 4  

2 0 . 8  ± 12 . 3  

18 . 9  ± 1 1 . 5  

16 . 6  ± 1 1 . 2  

1 3 . 8  ± 1 1 .  2 

No . o f  
cows 

3 

5 

5 

3 

8 

7 

6 

7 

( b )  Ave rage time ( d ays ) pre-partum the behavioural 
c r i ter ia were f i r st observed and the number  of  
cows recorded 

Primigrav i d a  (n 6 )  

Gait 

Social 

Pos ture 

Mul t igrav i d a  (n 8) 

Gai t  

Pos ture 

Social 

Time 
x ± so 

5 . 5 ± 4 . 1  

5 . 0  ± 1 . 4  

2 . 0  ± 1 . 0  

2 5 . 8  ± 5 . 4  

9 . 9  ± 8 . 1 

8 . 0  ± 5 . 7  

No . of  
cows 

2 

3 

2 

2 

5 

6 



6 .  Discus s i on 

6 . 1 P redict ion o f  calving order 
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P r ior t o  the f i rs t  par turi tion , a calvin g  o rder for the 14  pre gnan t  

cows was predicted . This order corresponded t o  the a c tual calving 

s equence ( S pe arman , P < O . OO l ) in all excep t 2 cas e s . Both these cows 

(P38-4 and P 35-6)  were out of sequence by only 1 pos ition .  

I t  was not pos s i b le , however ,  t o  predi c t  the calving order for all 1 4  

cows us in g  only t he s i gns presen t ed i n  Appendix IV . I t  was also 

ne cessary to use subj e c t ive int erp re ta tion of  charac t e ri s t ics , shown by 

the cow , whi ch were not cons ciously  expressed b y  the obs e rve r .  

6 . 2  P redic t ion of  ca lving t ime 

Mon i t o ring t he occurrence and degree o f  change o f  t he phys ical  

s igns enab led the  obs e rver to  p re d i c t  the t ime of  calving t o  wi thin 48  h 

o f  the ons e t  of  parturit ion in al l 1 4  cows . More a c curate predic t ion 

of calving t ime requi re d  the de te c t ion of ce r t a in b ehaviours . The mos t  

reliable  o f  these were socia l  i s o l a t ion and the increas ing frequency o f  

pos t ures charac t eris t i c  of parturit ion ,  e . g .  p ar t ial s te rn a l  re cumbency 

or  s t anding non-s t ra in .  These b ehaviours were fo llowed by calving ( i . e .  

b ir th of  the cal f )  w i th in 3 t o  4 h ,  in a l l  e xcep t one cow ( M36- 1 4 ) . 

6 . 3  Re liab ility o f  t he s igns 

Ini t ial  sele c t i on of the s igns was based on the s t udies  reviewed . 

However , s ome s i gns were of  lit t le or no value bec ause o f  a lack of  

occurrence , e . g . mi lk secre tion , or  the t ime the s ign was f irs t 

obs e rved in relat ion t o  calvin g .  This lat te r  fac tor was especially 

valid for the behavioural s i gns which we re of ten f i rs t de t e c te d  w i th in 

h ours of t he calf ' s del ivery . 

Generally b o t h  groups o f  c ows showed phys ical s i gns earlier than 

the behaviours , but t h is dif ference was not s ignifican t  w i thin e ach a ge 

group . All 1 4  cows were recorded for a t  least  3 o f  the 4 c a t e go r ies 

o f  phys i c a l  s i gns , b ut 2 o f  t he p rimigravid cows (P23-2 and P35-6)  and 

l o f  the mul tigravi da (M24- 7 )  we re not obs erved to show any of t he 

behavioural s igns . 
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Individ ua l  cows vared greatly in  the n umb e r  of s i gns ( Tab le 3 . 2 ) 

and the t ime these s i gns were f irs t observe d . This s upports  the 

findin gs of a n umbe r  of  other s tu d ies ( e . g . Dufty , 19 7 1  and Rober t s , 

1 9 7 1 ) . As the obse rvat ions were res t r icted  to one seas on the 

repea tab i l i t y  of  the res ults  ove r s uccess ive years is unknown . 

In order to ob t a in use ful informa tion f rom the phy s i cal  s i gns i t  

was essen t i al that e a ch cow was s tudied fo r t he evidence o f  s i gns a t  

leas t once a d ay . Th is \vas nece s s a ry because of the w ide variat ion in 

the time of f i rs t  occurrence and the ra te of subsequen t change in each 

s ign fo r the d i f feren t  cows . 

No one s ign could be  used to p re d i c t  e ithe r  calving o r de r  or  t ime 

of calving .  On ave r a ge , the phys i cal s igns provide d  earlier , b u t  less 

de finite  pred i c t ion than did the behavioural s i gns . Of t he 4 phy s i cal 

cat egories  the lab ia was the mos t  commonly obs e rve d in b o t h  age groups . 

Generally a pattern of  de creas ing frequency of  occurrence o f  the phy s i cal 

categories amongs t the rnul ti gravi d cows was ; labia , pe lvic l igaments , 

b ody con f o rma t ion and udder change s . However ,  this was not absolute  as 

there exis t e d  large var iat ion in t he frequency of  cows e xh ib i t ing any 

part icular s ign . This vari a t ion was even more evident amongs t the 

p r imi gravi d cows and made it  unwarranted to describe any pattern amongst 

these cows . 

A s imilar s it ua t ion amongs t t he f i r s t  calvers occurre d  with respec t  

to  the b ehavioural categor ies . Amongs t the multigrav i d  c m,;r s  there was 

a tendency for the 3 behavioural categories to occur in decreas ing 

f re quency as social, pos ture and g ai t .  

I n  o rder fo r a cow ' s calving t ime to b e  a c c urat e ly p rede termined i t  

was necessary f o r  a t  leas t 5 phy s ical s i gns and 3 behav io ural s igns to  b e  

recorde d .  



A .  LITEPA1URE REVIEW 

1 .  Occurrence 

( H A P T E R 

PARTURITION 

1 . 1 Te rmina t ion o f  pregnancy 

4 1 .  

F 0 U R 

Maintenance o f  pregnancy in cattle  is  dependent on t he cont inued 

fun c tion o f  t he corpus luteum and regress ion of this s t ruc ture is 

necessary for partur i t ion to occur (Tho rnburn et a l . ,  1 9 7 7 ) . 

Re gress ion o f  the corpus l u teum was f i rs t  demons t rated in sheep ; 

L iggins e t  a l . ( 1 9 6 6 )  found that maturat ion of  the foe t a l  p i t ui t a ry­

adrenal sys tem was the causal a gent leading to the ons e t  of partur i t ion . 

A numb e r  o f  s tudies  have sub s equently ind icated tha t a s imilar 

s i tuat ion exi s t s  in the bovine ( e . g . Ho f fman et a l . ,  1 9 7 7 ) . 

The luteoly t i c  factor responsible for  corpus luteum regress ion has 

b een i d en t i f ied as pros tagland in , which was found to increase from 5 to 

7 days p re-partum .  These e l evated level s  were closely re lated in t ime 

w i th the sharp decl ine in p lasma proge s t e rone concent rat ions (Fairclough 

e t  a l . ,  1 9 7 5 ) . 

In the bovine , oes t radiol- 1 7 S  f rom the placenta i s  also involved 

in  t he in it iation of partur i t ion , part i cularly in t he e xpuls ion of  the 

p lacenta , and in lactogene s i s  ( Thornburn et a l . ,  1 9 7 7 ) . A second 

oestrogen , relaxin , from the co rpus luteum has been conside red to b e  

important i n  the relaxation o f  the cerv ic a l  canal (Thornburn e t  a l . , 

1 9 7 7 )  b y  causing relaxat ion o f  the pelvic l i gaments ( Fraser , 1 9 68 ) . 

Premature induct ion of  calving by the administrat ion of  potent 

s yn th et ic gluococort icoids a f t e r  2 5 5  days of gestat ion was found to  be  

cons i s t en t ly e f f e c t ive ( review Gordon , 1 97 7 ) . Pract ical use s  of  this  
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t echn i q ue have been studied by  Welch e t  a l . ( 1 9 7 3 ) . Chr i s tiansen and 

Hans en ( 19 7 5 )  also noted the value of the t e chnique , among Bos taurus 

cows mated  to the larger Bos indicus b reeds , in cont rol l ing the s iz e  

o f  the  c a l f  and thus decreas ing dystocia and c a l f  death . 

An alternat ive method for  t e rminat ing p regnancy is  the 

admini s t ration o f  prostaglandins . These  are capab l e  of induc ing 

c a lv in g  during the f irst months o f  ges t a t ion (Millar , 1 9 7 4 )  or  during 

the f inal  month of p regnancy . A disadvant age o f  the t e chnique is  the 

h i gh inc idence of r e tained p lacental memb ranes . 

1 . 2  Circad ian rhythm 

S l ipj er ( 1 9 5 8 )  repor ted that parturi t i on in ungulates  t ended to 

o c c ur d uring the t ime of  least  ac t ivi t y , i . e . , during no rmal rest ing 

p e r io d s . Arthur ( 1 96 1 )  ob s e rved that  two- thirds o f  an unspe c i f ied 

numb e r  of  housed cat tle calved be tween 1 800 and 0600 h ,  when farm s ta f f  

w e r e  u s ually ab sent . A similar f i nd ing was reported by  Fraser ( 1 9 6 8 ) . 

The reason was cons idered to be  a func t ion of  l i ght int ens ity  (Arthur , 

1 9 6 1 ) , or  as a means of  minimi z ing preda t i on ( Frase r ,  1 9 68 ) . \{hatever 

the r eason it is general ly agreed that once the phy s i o logical processes 

of  labour have p rogressed to a certain poin t , the animal is  unl ikely to 

be ab l e  to arres t furthe r p rogress volun tarily . 

George and Barger ( 1 9 7 4 )  observed partur i t ions in 38 mult iparous 

Here fords and re corded that 3 1  calved be tween 1 2 00 and 2400 h ;  and 2 3  

b e tween 0600 and 1 800 h .  

1 . 3  Synch ronizat ion o f  calving 

Fraser ( 19 6 8 )  concluded that t iming o f  partur i t ion appeared in 

many ins tances to be  so arranged as to l imit  the vulnerab i l i ty of the 

neon a t e . This is  reflected  i n  a peak of calving a c t iv i t y . Koh l i  and 

Suri  ( 1960)  over 14 years o f  observat ions found that although calvings 

of Hariana cat t l e  in India t ook p lace a l l  year round , the h i ghes t  

inci de nce occurred be tween January and March . Fras e r  ( 1 9 7 4 )  reported  

t h a t  in the  t rop ics sexual behaviour was  a ffected b y  seasonal cond i t ions 

which could be an explanat ion for synchrony in the c a lvings . 
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Despi t e  the bovine ' s  ab i l i ty t o  b reed throughout t he year , 

dome s ticat ion has resul ted in the es tab l ishmen t  o f  concentrated calving 

p er iods of  as short as s ix weeks in durat ion . 

2 .  Calv ing S i te 

All s tudies  which ob served isolat ion in the pre-parturient cow 

f o und  that t he s i te even t ua l ly became concent rated into a "small " area 

whe r e  the calf was usually  b o rn (Arthur , 196 1 ;  Fraser ,  1 9 68 ; 

Donaldson , 1 9 7 0 ; Alexander e t  a Z . ,  1 9 7 5 ) . I t  appears that select ion 

of the  calving s i te is  made prior  to f i rs t s tage labour and is 

una f f ec ted by sub sequent even t s . 

Donaldson ( 1 9 70 )  observed that 5 7  o f  the 82  cows calved in the 

same 2 . 25 m2 area . This was the corner furthe s t  f rom the barn . I t s  

topography was such that a r ecumbent cow could not b e  s e e n  f rom the 

o th e r  end of the 0 . 2  ha encl osure . Twenty of the r emaining cows 

c a lved wi thin 15 m and on e i t her  side o f  the corner a long the fencel ine . 

The near presence of other parturient cows did  no t appear to affect  

s e le c t ion o f  the  calving s i t e . 

2 . 1 S i te preparat ion 

Arthur ( 19 6 1 ) , Fraser ( 1 9 6 8 ) , George and Barger ( 1 9 7 4 )  not e d  that 

a cow "close " to calving frequent ly pawed the ground and assoc iated 

l i t t e r .  Fraser ( 19 6 8 )  obs e rved that on rare occasions the c ow pawed 

l o o s e  l i t ter  or bedding toget her  as though gathering it into one area . 

2 . 2  S i te maintenance 

Once the s i te has b e en selec ted , as  evidenced by  the cow ' s  

t e ndency to r emain in the a rea , the cow was observed to defend the s i t e . 

Thi s  involved butt ing and d r iving away any encroaching cows , wi th the 

except ion of o ther parturient cows ( Donaldson , 1970 ) . 



3 .  S t ages o f  Labour 

3 . 1  Terminology 

Partu r i t i on is class i c a l ly divided into three phase s .  

44 . 

These 

re f e r  to phy s i ca l  development s  and represent the normal s ituat ion in 

mon o tocous species  (Fraser ,  1 9 74 ) . However ,  partur i t ion c an also  b e  

c l as s i fied o n  t h e  basis o f  behaviour . The relat ionship b etween thes e  

two was described by Fraser  ( 1 968 , Re f .  Table 4 . 1 ) .  The behav ioural 

phases are less de f inite  than the phy s i c a l  equivalen t s  and extend into 

the  b roader p e r iods p re- and post-par t um.  

The three physical  s tages have been described as : f i r s t  s t age -

d i l a t ion o f  the cervix ; se cond stage - delivery of  the foetus and 

t h i rd stage - complete exp u l s ion of t he foe t a l  memb rane s , i . e . , 

p lacenta (Arthur , 196 1 ;  Fraser , 1 9 6 8 ) . Roberts  ( 1 9 7 1 )  a l so incl uded 

u t e r ine invo l u t ion in the t hird s t age o f  labour . 

On reviewing the l i tera ture it became apparent that several of  the 

s t ud ies were not exp l i c i t  in d i s t inguishing b etween the two foe tal  

memb rane sacs  Hhen referring to passage of  the  waterba g .  Ar thur ( 1 9 6 1 )  

d e t e c ted passage of  the a l l antochor ion ( i . e . , the f i rs t water  bag)  in 

40% o f  the cows observed . This sugge s t s  that unqu al if ied references 

to the water  bag  were related to the amnio t ic sac o r  second water  bag , 

whi ch invariab ly appeared a t  the vulva at about the same t ime as the 

f o et us . Arthur ( 19 6 1 )  recorded an ave rage of  24 min . ( range 0 to 90 

m in . )  be tween rupture of  the two wat erbags . Dufty ( 1 9 7 2 )  reported a 

mean of  1 h 1 3  min . (range 2 min . to  4 h 3 9  min . ) for  the same 

phenomenon , in 18 cows . 

Craig ( 19 37 )  reported  that i f  the wat erbags rup tured early the 

vaginal mucous membrane and the foetus would be dry . 

dys t ocia whi ch endangered  survival o f  the foetus . 

3 . 2  Durat ion 

This  c aused 

A numb e r  of  authors h ave repor ted the length of  the physical  

s tages of  labour  and a summary is  presented in  Tabl e  4 . 2 .  As can b e  

s e e n  i n  t h e  Table the re are variat ions i n  the values f rom t h e  d i f fe rent 



Phase  

1 

2 

3 

4 

TABLE 4 . 1 :  Physi cal and behavioural background to parturit ion ( Frase r ,  1 9 6 8 )  

Main phys ical  development s  

Moun t ing t one , conduct iv i t y  and 
a c t iv i t y  of the uterine part s .  
Bui l d in g  up internal  mechan ical 
pressure . 

S o f t en in g  o f  cervical and 
vaginal t issue . D i l a t ion o f  
cervical cana l . 

Great u t e r ine act ivity  - rup ture 
of a l l an toic  and amniot ic  
memb ranes . 

Rap idly decreasing uterine 
a c t ivity . Regress ion of  all  
t issues compri s in g  t he gen i t a l  
t r a c t  wal l . 

Gross behavioural charac t e r i s t i c s  

Reduced general ac t iv i t y  - rest ing . 

Pain shown in  inc reas ing degrees . 

Maximal evidence o f  p a in . Act ive 
abdominal s t raining leading t o  
expuls ion o f  u t e r ine content s .  
B i r th (or  dys t o c ia ) . Expuls ion 
of p lacen t a .  

Sho r t  expuls ion phase . 
Grooming o f  neona t e . 
First  sucking . 

S tage o f  labour 

First  

Foe tal  expulsion 
Second . 
P lacent al expuls ion 
Thi rd . 

� 
Vl 



TABLE 4 . 2 :  Durat ion of  the physical st ages o f  par turit ion in the dome s t i c  cow 

Breed 

Dairy 

Unspec i f ied 

Unspecif ied 

Dairy 

Hereford 

Here ford 

* 

Fir s t  s tage 

Average 6 h .  
Range 4 h 2 8  min . 

to  8 h 2 5  min . 

Average 4 to  1 0  h .  
range 3 h to  2 d .  

Average 2 t o  6 h .  
Range 30 min . 

to  2 4  min . 

P r imigravida 
4 to 6 h .  

Mul t igravida 
2 to  3 h .  

Second s t age 

* 
Average 69 min . 
Range 30 min . to  

2 h 5 0  min . 

Usually comp le ted 
within 1 h .  

Primiparous -
less than 3 h .  

Mul t iparous -
30 min . to 1 h .  

Range 30 min . t o  
3 - 4  h .  

Average -
Primigravida 

3 to 6 h .  
Mul t i gravida 

2 to 4 h .  

. + 
Average 1 h 5 2  rrnn . 
Range 1 7  min . to  

6 h 3 1  min . 

Third s tage 

Average 6 h .  
Range 2 t o  1 2  h .  

30  min . t o  8 h .  
The heavier the 
cm,, the more 
rap id is  the 
expul s ion of 
the p lacent a .  

7 0  min . 
(n  = 1 )  

Average 6 6 ± 8  min .
+ 

Bul l  calves 
(n = 1 7 )  
1 2 . 2 ± 3 . 6  h .  
He ifer  calves 
(n = 1 7 )  
6 . 4 ± 1 . 5  h .  

+ 
Interval f rom rup ture of  the allantochoronic t o  d e livery of  cal f .  

Int e rval f rom rupture o f  the amnion to del ivery o f  cal f . 

No . o f  animals 

Unsp e c i f ied 

Unspec i f ied 

Unspecif ied 

Unsp e c i f ied 

35 

Re f erence 

Arthur ( 1 9 6 1 )  

Fraser ( 1 9 68 )  

Roberts  ( 1 9 7 1 )  

Anon . ( 1 9 7 2 )  

Duf t y  ( 1 9  7 2 )  

George and 
Barger ( 1 9 7 4 )  

..,.. 
"' 
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s t ud ie s .  This may b e  due t o  the problems involved i n  determining the  

t ime o f  ons e t  o f  the  s t ages or a l t e rnat ively , i t  might s imply re f l e c t  

lar ge individual cow variat ion . Arthur ( 1 9 6 1 )  observed that f requen t ly 

associated with the p a in of f irst s t age labour were s t raining e f f or t s . 

Al though t he re was a greater tendency for these  to occur towards the  

end  of  f irst  s t age t hey were recorded as early  as  2 h b e fore the  

allan tochorion rup t u re d . 

Anon . ( 19 7 2 )  recommended that 1 2  hours was the l imit t o  considering 

parturit ion as being "normal " . Craig ( 1 9 3 7 )  found that partur i t io n  

averaged 1 to 2 h ,  b u t  that it  could range f rom 15  min . to 2 d w i t hout  

inj uring t he foe tus . 

An "extens ive " length of  partur i t ion has been shown to resu l t  in a 
de crease in the frequency o f  s t raining bou t s  and decl ine in the numb e r  

and s trength of  abdominal con t ract ions (Du f ty , 197 2 ) . 

4 .  Foetal  De l ivery 

4 . 1 Presenta t ion 

The orientat ion o f  the foe tus at  its d e l ivery is  usually 

describ e d  in t hree aspect s ;  presentat ion , position , and pos ture . 

These include all p o s s ible var iat ions in the way the foetus ent e rs t he 

b irth canal (Robert s , 1 9 7 1 ) . 

S l ipj er  ( 1 9 58 )  cons idered that ungu l a t e s  were normally born in 

the cephalic present at ion with  the head lying on the forward s tr e t ched 

fore l e gs . Studies  involving dome s t i c  cat t l e  indicated this was the 

mos t  common presen t a t ion . Duf t y  ( 1 9 7 2 )  found 50 of 52 calves b o rn 

f rom p rimigravid he i fers were expelled  in  anterior presen t at ion . 

Craig ( 19 3 7 )  and Art hur ( 1 9 6 6 )  descr ibed d e l ivery o f  the bovine as  

occurring mos t  commonly " feet  f i r s t " . George and Barger ( 1 9 7 4 )  

recorded a l l  3 8  calves observed were de l ivered in "normal " p resen t a tion . 

De Snoo ( c i t e d  by Slipj e r ,  1 9 5 8 )  con s idered that c alves e xp el l ed 

pos t e r io rly o f ten d ied due to  premat ure onset  of b reathing which 

result e d  in asp i r a t ion o f  f l u id s . 



Pos i t ion o f  the foetus was sugge s t ed by  S l ipj er ( 1 9 5 8 )  to be  

caused b y  the d i s t r i b u t ion of  space in the abdominal 'tanai ' and by 
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uterine contract ions . Fraser ( 19 7 6 )  p resented a third factor , name l y , 

foe t a l  r ight ing r e f lexes , which in cat t le were found to occur about a 

week  p r ior  to par t ur i t ion . A relat ionship  was also described b etween 

the occurrence of d ys t o c ia and a cond i t ion t ermed " foe t a l  ine r t i a" in 

which the r igh t ing r e f lex did not occur . 

Anon . ( 1 9 7 2 )  obs e rved that at  some s t age during i t s  movement 

through the cervix the  foetus ro t a ted 90° in an ant i-clockwise d i r e c t ion 

wh ich r e sulted in the foe tal head making contact  with the top o f  the  

ce rvix .  However ,  Roberts  ( 19 7 1 )  cons idered rotat ion was unnecessary 

as  the foetus was a l r e ady in the dorsa-sacral  position  by the t ime i t  

had reached the cerv i x .  Pressure of  the foe tal head was found to  

cause furthe r  relaxa t ion and d i lat ion o f  t he cervix (Robert s , 1 9 7 1 ;  

Anon . , 1 9 7 2 ) . 

Arthur ( 1 9 6 1 )  f ound that in 80% o f  the cat tle he observed the 

amn ion rup tured as the foetus was being expe lled . In the remaining  

cases the cal f was  e xpelled comp letely  enc losed i n  the  amnio n .  

4 . 2  Umb i l ic a l  detachment 

Few ins tances of the umb i l icus b e in g  compressed in the pelvic  

r e g ion or twi s t ed a round the foetal ext remi t ies have been recorded . 

S l ipj e r  ( 1 9 5 8 ) provided two explanat ions ; the relat ive short  length 

o f  t h e  umb i l icus b eing only 20  to 30% o f  the  length o f  the  foetus  and 

the s tr etch ing t aut  of the cord during foe t al expuls ion . The ungulate  

umb i li c us was found to  be  ab le to  withs t an d  only one-hal f  to one- e i ghth 

the wei ght of the foetus b e fore  it  rup tured . As the p lacent a  was 

uncommonly exp e l led with the cal f ,  the umb i l i cus usually b roke as the 

foe t us passed through the cervix or when the  cow s tood up ( S l ipj e r , 

1 9 5 8 ; Arthur , 1 9 6 1 ;  Fraser ,  1 9 6 8 ) . 

Arthur ( 1 9 6 6 )  recorded that the umb i l i cus rup tured about 1 3  cm 

f rom the cal f ' s abdomen . S l ip j e r  ( 1 9 5 8 )  reported that  rupturing 

o ccurred e i ther i n  the  umb i l ical r ing o r  at  a d i s t ance o f  5 to  2 0  cm 

f rom the abdomen . A pos sible  funct ion o f  the umb il i c a l  sphinc t e r  

inf luenc ing detachment was d i s counted b y  h im .  
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Haemorrhage f o llowing detachment o f  the  umb i l icus has rarely b e en 

reported . This  i s  apparent ly due to the cont ract ion o f  the two 

umb i l ical arteries  into the b ody t is sues ( C raig , 1 93 7 ) . Drainage o f  

b lood  from the umb i licus was considereJ b y  Roberts  ( 1 97 1 )  t o  b e  aided 

by  the dam l i cking t he cord . 

5 .  Behaviour 

5 . 1 Pos i t ion and pos ture 

Lehrmann ( 1 9 6 1 )  reported  a relat i onship between the pos t ure o f  the 

parturient animal  and the "manner" in whi ch it establ ished care of i t s  

o ff s p r ing.  For example , self-grooming and l icking o f  t h e  eme r gi n g  

foetal  memb ranes a n d  young w e r e  o ften ass o c iated w i t h  mat e rnal 

a s s i s t ance to the emerging foe tus . I t  was suggested that this aspect  

of  b ehaviour may b e  of  cons ide rable imp o r t ance in  analyz ing the 

deve lopment o f  mat e rnal care . 

S l ipj er  ( 1 9 5 8 )  concluded that the mos t  common , and the re fore the 

normal , pos i t ion was recumbency . Howeve r , Lent ( 1 9 7 4 )  cons idered  the 

except ions to  be as numerous as the rule and Naaktgebo ren ( 19 6 3 )  

observed bou ts  o f  cont rac t ions whi l s t  s tanding and lying . 

Donaldson ( 19 7 0)  recorded that in the early periods o f  par t ur i t ion , 

the cow maint a ined a standing posture , but  was seldom stat ionary . 

Dur ing the same interval Arthur ( 1 9 6 1 )  and Fraser ( 1 9 6 8 )  not ic e d  

freq uent changes b etween s t anding and l y i ng .  The se changes were 

interpreted as indicat ing an at tempt  b y  the cow to  obtain r e l i e f  f rom 

labour pains . Donaldson ( 1 9 70)  observed that from 6 to  1 1  h p r ior t o  

de l ivery o f  the foetus the cow was neve r  recumbent . Within the las t 

hour o f  second s tage labour the cow spent  more t ime lying e ither in a 

completely lateral  posture (Donaldson, 1 9 7 0) o r  on her s t e rnum ( Craig ,  1 9 3 7 ) . 

In 7 4  o f  the 82  cows s tudied by Donaldson ( 1 9 7 0 )  the wat erbag was 

exp e l led with the cow in a r ecumbent p o s i t ion . Arthur ( 19 6 1 )  observed 

that for the f i r s t  part of second stage labour the cow usually  s tood , 

but  for expulsion  o f  the foetal head and shoulders the cow was fully 

prone . Crai g  ( 19 3 7 )  believed that such a posit ion occurred only in 

dystocia . 
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The re is a disagreement between the d i f fe rent studies regarding 

the p o s i t ion of t he cow during f inal delivery of  the foe tus . This may 

be due t o  d i f fe rences in the s tage o f  foet a l  expulsion used as the 

ref erence . For e xample , Arthur  ( 19 6 1 )  reported cows which s t oo d  a f t e r  

expuls i on o f  the foetal  shoulders , whi ls t  C r a i g  ( 1 9 3 7 )  and Fras e r  ( 1 9 6 8 )  

ind ic ated that in mos t  cases the cow s tood throughout f o e t a l  del iv e ry . 

Conversely , Geo rge and Barger ( 19 74 )  reported that the cow remained 

rec umbent . 

During s t anding  contract ions a charac teris t ic pos t ure s imilar  to  

tha t shown during  e liminat ion o f  urine or  faeces was des c r ibed b y  

Fras e r  ( 19 6 8 ) ; Donaldson ( 1 9 70 ) ; George and Barge r  ( 19 74 ) . 

5 .  2 S t rain ing 

The s t ra ins inc rease in f requency , intens i t y  and durat ion w i t hin 

and be tween the t h ree stages o f  labour ( Craig , 1 9 3 7 ; Arthur , 1 9 6 6 ; 

Fraser , 1 9 6 8 ,  1 9 74 ; Anon . , 1 9 7 2 ) . Craig ( 19 3 7 )  noted that wi thin each 

cont ract ion there was a characteris t i c  pattern in the s t rength o f  the 

mus c ular activit y . Init ially the intens i ty was low , but i t  p rogressively 

inc reased to  a maximum wh ich persisted for a t ime and then gradua l ly 

sub s ided . 

Rate of  c e rv ical d ilat ion , as a result  of  these cont rac t ions , was 

slower in p r imigravid cows , in ins t ances where the foetus was in a 

pos terior present at ion , or when the ut erus incl ined too far downward 

thus caus ing the cervix to s l ope up t oward the sacrum ( Craig , 1 9 3 7 ) . 

Between each bout of  con t ract ions , rest ing periods o f  varying 

lengths were obs e rved . Arthur ( 19 6 6 )  and Fraser ( 1 9 6 8 )  cons idered 

that these res ts  allowed for the recovery of  the foe tus and d am and 

permit ted the further p reparat ion of t he genital  t rac t . 

Expuls ion o f  the placenta was c on s idered by Roberts  ( 19 7 1 )  to  be a 

complex p roce s s  involving both mechan i c a l  and hormonal factors . Due 

to perist al t i c  waves of muscular contract ions , beginning a t  the apex o f  

the uterine horn , the chorion becomes inverted and the allantoic  membrane 

i s  on the outs ide of  the expelled p lacen t a . 



5 . 3  Voc a l i zat ion 
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Craig ( 19 3 7 )  described  vocalizat ion in the parturient cow as  a 

b e l low whi ch f ir s t  occurred during the r e s t less phase , i . e . ,  f i r s t  

s ta ge labour . Donaldson ( 1 9 7 0)  not ed that  i t  was not unt i l  the  cow 

b e c ame recumbent  that any vocal izat ions were heard . As p ar t u r i t ion 

p r o gressed voca l i zat ions changed in form and d uration and resu l t ed in  

other  cows app roach ing the parturient cow . 

5 . 4  Placentophagia 

Fraser ( 19 6 8 )  cons idered that p l a c ent ophagia was common in cat t le , 

b u t  that it  had become "mo d i f ied" by domes t icat ion . Alexander et a l . 

( 19 7 5 )  reported  variat ions to  b e  such that  placentophagia  was i n f requent . 

George and Barger ( 1 9 7 4 )  observed 1 4  out of  1 7  cows to  exhib i t  

p lacentophagia , but the amount consumed was no t given . Selman et a l .  

( 19 70a) found that only 2 out of  3 0  cows d id not ingest  the p lacen t a . 

Robert s ( 19 7 1 )  rep o r t e d  that on oc cas ions the cow would commence 

inges t ing the p l acenta be fore it was f u l ly e xpelled . 

Craig ( 19 3 7 )  recorded choking duri ng consumpt ion of  the p lacenta  

and Arthur ( 1 9 6 1 )  found tha t the  cow was  h indered because she  was 

unable to  b i te p ieces o f f  the memb rane s . 

When rumentomies were made  the who le p lacent a was found i n t ac t  

( Arthur , 1 96 1 ) . A similar finding was reported by Fraser ( 19 6 8 )  who 

cons idered that consump t ion did  not  p rovide any nut ri t ional advan tage 

b u t  that the behaviour represented  mat e rnal adaptat ion to  predation of 

vulnerable neonates . P lacentophagia appeared to be  charac t e r i s t ic of  

c e r tain spe c ie s  which maintained the i r  offspring close  to  t he calving 

s i t e ,  for several days pos t-partum ,  i . e . , hider-type s p e c ie s , ref .  

Chap ter 5 : A2 .  



B .  RESULTS lU'!D DISCUSSION 

1 .  Occurrence 

1 . 1  Calving data 

The hei fe r s  calved on ave rage 13 d ( range 4 to 19  d)  and t he 

mul t igravida 4 5  d ( range 2 0  to 6 5  d) , a f t e r  the s tart of the s tudy 

( Table 4 . 3 ) .  
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Of  the 1 8  cows , 1 4  calved , o f  whi ch 6 were primigravid ( P )  and 8 

were mult i gravid (M) . Of  t hese 1 4 ,  t here were 3 dead calves 

( P 2 7 -H ;  M30-B ; M36-H) and 2 other calves were rej e cted by  their dams 

( P 3 1 -H ; P 3 5 -H ) . One cow ( M36 - 1 4 )  had a s t i l lb orn calf  follow ing a 

p a r t urit ion las t ing > 7  h .  The h e i f e r  calf  born to P 2 7- 1 died c .  20 h 

p os t -partum .  Death was due to dep le t ion of  energy reserves result ing 

in hypothermi a .  From t he observa tions it was apparent that abnormal 

mat e rnal b ehaviour was the p rincipal c ause . The c al f  of  M30- 1 2  died 

1 8  d pos t-par t um. From the necropsy , behaviour and clima te data dea th 

app eared to be due to s tarvat ion , as the cal f was neve r ob served to 

suckle . The col d ,  we t condi t ions p re s ent prob ably accented hypo thermi a .  

1 . 2  C i rcadian rhy thm 

From Tabl e  4 . 4 ,  9 of the 14 cows calved during t he hours of l i gh t , 

i . e . , 0600 to  1800 h .  When t hese  data  we re analysed for  mat e rnal 

s tatus , i . e . , primigravid versus mul t igravid , there was a h i ghly 

s igni ficant di fference ( Binomial , P <0 . 0 1 ) . O f  the mul t i gravid , half  

c alved at  n ight whils t t here was a marked tendency for the  p r imigravid 

t o  calve du r in g  day light . 

This  h i gher numb e r  o f  daylight calvings supports the findin gs o f  

George and B arger ( 19 74 ) , but  con f l icts  with Arthur ( 196 1 ) . The 

d i f fe rence may be a re f le c t ion of the management s ys t ems in the 

d i f fe rent s tudies . This p resent s tudy and the observat i ons of  George 

and Barger ( 19 74)  involved the p addoc k  s ituat ion , whi ls t  Arthur ( 19 6 1 )  

observed housed cat t le . 
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TABLE 4 . 3 :  Calving data  

Cmv Calving Calf  
i dent i fi c a t ion Maternal  date  Calving Ca�v igg Cal f birthwei ght  

a No . s t at u s  ( day s )  t ime S l t e  s e x  ( kg) 

P27- 1 Primi gravi d  4 1 650 T9 H 2 6 . 4  

P 2 3-2  6 1 020 T3 H 24 . 0  

P 3 1 - 3  1 6  0 9 1 5  T5 H 28 . 1  

P38-4 1 7  * ;'� T6 B 2 3 . 6 

P34-5 1 8  1 250 T 1  B 30 . 8  

P 35-6 1 9  1 500 T4 H 2 7 . 2 

M24- 7 Mul t igravid 20 ;'; ;':: ·k T 1  H 2 7 . 2  

H32-8 29  1 0 2 7  T 2  B 35 . 4  
J. 

M22-9 3 1  '""'** T4 / 7 B 3 1 . 7  

M28- 1 0  4 5  0200 T 7
* H 24 . 5  

M2 1 - l l  48  0700  T 1 o ''' H 29 . 0  

M30- 1 2  5 9  1200 T9 B N . A .  

M33- 1 3  6 1  

"/::
;'::

;':: 
T 1 o''' H 28 . 1  

H36- 14  65  1 4 30 T4 / 7 '� H N . A . 

a 
days a f t e r  o f  observat ions s t a r t  

b 
Ref .  F i g .  4 . 2 

;, 
S t re ambed 

T Gri d  area 

** Calving t ime be tween 2000 and 0900 h 

*** Calving t ime between 0000 and 0900 h 



TABLE 4 . 4 :  

a .  Proport ion o f  p r imigravi d  ( P ) to mul t igravid  (M) cows 
calving in s e c t ions A ,  B and C of the observat ion 
p a d dock ( ref . Fig .  4 . 2 ) . 

S e c t ion P : M  r a t io No . o f  cows 

A 2 ( 3 3 )  1 ( 1 3 )  3 ( 2 1 )  

B 1 ( 1 7 )  6 ( 7 5 )  7 ( 50 ) 

c 3 (5 0 )  1 ( 1 3 )  4 ( 2 9 )  

Total 6 (4 3 )  8 ( 5 7 )  1 4  ( l O O )  

b .  Proport ion o f  dayt ime ( D )  calvings to  night ime 
c a lvings (N ) in the respec t ive sect ions . 

Sect ion D N 

A 2 ( 2 2 )  1 ( 2 0 )  

B 4 ( 44)  3 ( 60 ) 

c 3 ( 3 3 )  1 ( 20 )  

To t a l  9 ( 64 ) 
>'< 

: 5 ( 3 6 )  

Numbers i n  p arenthesis re f e r  t o  percentages 

* 3 / s ( 60%)  cal ved b e tween 0400 and 0800 h 

54 . 
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There was no calving a c t ivity during the p e riod 1 600 to  200 0 h 

( Fi g .  4 . 1 ) .  No e xplanat ion is  readily  available , but i t s  occurrence 

may s ugge s t  that cows are abl e  to exer t some cont rol over ons e t  o f  

p ar tu r i t ion as was p roposed b y  Fraser  ( 1 9 68 ) . However , as only 1 4  

par t u r i t ions we re invo lved it  i s  not p o s s ible  t o  account f o r  a p os s i b l e  

e ffec t o f  chanc e  o n  calving t ime . 

1 . 3  Calving s i te ( re f .  Tab le 4 . 4 ) 

Calving occurred more f requently in certain areas of the 

observat ion paddock (Fi g .  4 . 2 ) .  When t he OP \vas divided into 3 

sec t ions the re was a ve ry h i ghly s ign i f i cant d i f ference (x� t e s t  o f  

independence , P < O . OOl ) i n  t h e  area u s e d  for calving . Of  the 8 multipara 

6 calved in s e c t ion B .  O f  these , all  e xcep t one (M32-8)  calved in the 

s t reambed . Th is  p rov i ded visual isolat ion for the cow fo r up to  20 m .  

The only mul t i gravid cow to calve mo re t han 36 m f rom the s t ream was 

M30- 1 2  and her calving s i t e did  not appear to be of he r O \VD  choice . 

During first  s tage labour the cow moved towards Tl , whi ch was an area 

devoid o f  other cat tle . However , the rest  of  the herd followed and 

soon a f terward M30- 1 2  changed her loca t ion to T 3 .  The rea f t e r  she d i d  

n o t  remain i n  any area and moved thro ugh T3 , T 6  t o  calve i n  T9 . This 

mob i l i ty con t i nued post-partum and p robab ly had an e f fe c t  on subsequent 

mat ernal behav iour . 

In all  except  2 pr imigravida ( P 2 7 - 1 and P 2 3- 2 )  social i s o l a t ion 

by the partur ient cow occurred . Usua l ly this became evident during 

the earlier  p e r iod o f  f i rs t  stage labou r ,  but 3 mul t i grav ida  (M2 2-9 ; 

M28- 10 ; M2 1 - l l )  showed the behaviour u p  to 9 d p re-partum .  

As labour progressed the cow local ized in an area o f  c .  20  m2 . 

This  was esp e c ially eviden t  after  rupt ure o f  the f i r s t  wate r-ba g ,  when 

the area usua l l y  became the calving s i te . The 3 cows which d i d  not 

show this localizat ion a l l  had " abno rmal" parturi t ions . The s i tuation 

relat ing to M30- 1 2  has al ready been d e s c r ib e d . The other cows 

(P 34-5 and M36- 1 4 )  had ext ended second stage labours , i . e . , dys toc ia 

wh ich was re f le c ted in increased mob i l ity ( F i g .  4 . 3 ) and d e c r e ased 

s t ra ining ac t ivity  in comparison to  the o ther part ur ient cows . These 

observat ions con f l i c t  with Arthur ( 1 9 6 1 ) ; Fraser ( 1 9 6 8 ) ; Donaldson 
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D is t r ibu t ion o f  calv ings ove r  the 2 4  h p e r iod 

N . B .  The 6 cows whi ch c a lved during t he hours 2 2 0 0  to  0800 h 

have b een grouped  t oge ther  and averaged ove r the 1 0  h 

period as exa c t  d e t e rmina tion o f  thei r  calving  t ime was 

no t possib le . 
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( 19 70 )  and Alexander et a l . ( 1 9 7 5 )  a l l  o f  whom reported that once 

s e l e c t ion of t he calving s it e  was mad e , during f irs t s tage l ab ou r ,  i t  

was una f f e c t e d  by  subsequent events . 

Unl ike Arthur ( 1 96 1 ) ; Fraser  ( 1 9 6 8 )  or George and Barger ( 19 7 4 ) , 

t here was no evidence o f  the cow "colle c t ing" l i t te r  or grass with  whi ch 

to  make a calvin g  b e d .  Likewis e ,  there was n o  defence o f  t h e  c alving 

area recorded in this p resent s tudy . 

2 .  S t ages o f  Labour 

2 . 1  Terminology 

The term p a r turition is  here use d  t o  denote the 3 physi ca l  s tages 

of l ab our , endin g  in expulsion o f  the p lacen t a .  Calving and b irth were 

rest ricted to  d e s c ribing expuls ion of  the foe tus . 

Firs t  s t age labour is  t rad i t i onal ly accep ted as ending wi th  

d i la t ion o f  the  cervix . This requi res inte rnal p alpation which was not 

p o s s ib le in this s t udy . Also , maximum dilat ion does not occur unt i l  

the f oe tal head and shoulders have passed  through the cervix,  b o t h  o f  

which are recogn i zed a s  characteris t i c  o f  se cond s tage labour .  

Us ing cervical dilation as the c r i t eria it  was extreme ly d i f f icult  

to corre c t ly d e t e rmine when first  s tage labour had f inished . There fore 

it  was dec ided to  use e ither rup t ure of the a llantochorion o r  the 

occurrence o f  s p e c i f ic b ehaviours as the criteria . Jus t i f ic a t ion for the 

use of rup ture of t he allan tochorion was based on its close t emporal 

relat ionship to  the end of  f irs t s t age labour (Arthur , 1 9 6 6 ) . The 

b ehaviours charac teris t i c  o f  this peri od o f  partur i tion included 

inge s t ion of  grass covered in b ir th- f lu id ,  local i z a t ion , i s o l a t ion and 

s e l f-grooming .  Phys ical evidence of f luid and mucus ove r  the h ind­

quarters and t a i l  were also observe d . 

The cri t e r ion for terminat ion o f  s econd s t age l abour was the s ame 

as that proposed by Art hur  ( 1 96 1 ) ; Fraser ( 19 6 8 ) ; Rober t s  ( 19 7 1 ) , i . e . , 

expuls ion o f  t he foetus on t o  t he ground . 
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The delive ry of  t he placenta s igni fied the end o f  thi rd s tage 

labour . Ute r ine involut ion and assoc iated e vents consi de red by  Rob e r t s  

( 19 7 1 )  t o  b e  p a r t  o f  t h i rd s tage were n o t  incl uded i n  thi s  s t udy . 

2 . 2  Durat ion o f  phys ical s t ages 

Exac t determinat ion of  the ons e t  o f  f irs t s tage was not  pos s ib l e  

because many o f  the behaviours us ed a s  cri t e r ia were obs erved u p  to  29  d 

p re-p a r t um .  Accuracy may have b een imp roved i f  cont inuous 2 4  h 

observa t i ons during the las t 4 8  h p re-par t um were pos s ib le . 

Becaus e  o f  t he t endency f or many o f  the behaviours t o  be  observed 

throughout t he p re- and parturient per iod de t e rminat ion of the length o f  

behavioural s t ages o f  l abour was mo re d i f f icult  t o  achieve than 

determin a t i on of the duration o f  the physical  s t ages . However ,  there 

was a tendency for  c e r t a in behaviours to  occur more f requent ly and / o r  at 

greater  i n t ens ity at  certain t imes and these were used as criteria  for 

des crib ing the d if feren t  behavioural s tages of labour ( Re f . Chapt e r  4 : B4 ) . 

Such b ehaviours as locali z a tion and isolat ion were ob s e rved only from 

mul t igrav i d  cows . In these ins t ances i t  was o f ten associ ated with  periods 

of  increased mob i li t y , each las t ing less than 2 min . Other behaviours 

included an increase in eliminat ion , and frequency of graz ing but a decrease 

in the dura t ion of each bout ; adop t ion of PSR ; SNP and S SP ( Chap t e r  4 : B 3 ) . 

A s ummary of  data  ob t a ined f r om 7 cows whi ch were moni tored  throughout 

parturit ion has been p res ented in Table 4 . 5 .  The 2 cows , P 34-5 and 

M36-l4 ,  experienced dys toci a , i . e . , an extended se cond s ta ge labour . 

Desp i t e  this  there was no apparent change in  the length o f  third s t age 

lab our in one of these cows . In one of these cows (M36- 1 4 )  the calf  and 

placen t a  were delivered simu l t aneous ly .  

Dys to c i a  in P 34-5 was due to  a temporary inab i l i ty o f  the c al f ' s  head 

to be p a s s ed through the vagina . 

versus the usual 20  to  30 min . 

This took over an hour to accomp li sh 

The greatly  extended s e c ond s tage lab our 

in  the p rimigravid cow d id not appear to  b e  due to  foe t a l  malpresenta tion 

as del ivery involved "normal " p re s entat ion . There was no  other e xplanation 

availab l e  b u t  an int ernal examination o f  the cow may h ave p rovided some 

reason f o r  the dys t oci a .  
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TABLE 4 .  5 :  Durat i on (min . ) o f  the physica l  s t ages o f  par turit i on 

Cow Elapsed t ime b etween 
ident i f i c a t ion F i rs t Second Thi rd passage of forelegs 

No . St age S t age S t age and b irth 

P 2 7 - 1 7 0  5 6  2 5 0  20  

P23-2 6 9  40 204 5 

P 3 1 -3 7 2  6 0  1 5 6  10  

P 34 -5 8 6  1 14 1 60 80 

M32 - 8  6 0  40 > 1 80  3 

M30- 1 2  7 6  4 7  200 3 

M36 - 1 4  >900  2 70 0 2 70 
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All  calves were delivered  in  normal p resenta t ion , i . e .  cepha l i c  

p resenta tion , dorso-sac ral p os i t ion w ith h e a d  dorsal to  forward s t re t ched 

fore l e gs . 

Neonatal death by suf focati on following rupt ure o f  the umb il ic us 

during f oe t al delive ry was never observed . A p robable exp l anat ion is  

that on all occas ions the amnion always ruptured prior to  passage of  

the  f oe t al head through the  vagin a .  

3 .  Behaviour 

3 . 1 Non-s t ra ining pos tu re s  

3 .  l .  1 Part ial s ternal recumb ency (PSR P l a t e  4 . 1 )  

The parturient cow was f ound t o  l ie down more o f ten on her le f t  s i de 

( X 2 , P < 0 . 10 )  than on he r right  hand s ide . 

P S R  became more frequent  during the l a t ter  part  o f  the f i rs t  s tage 

l abour and throughout second s t age lab our . During e arlier  periods  and 

throughout third s tage the cow spent a g re ater propor t ion o f  her t ime 

s t anding .  

3 . 1 .  2 Squat re cumb ency pos ture ( S RP P l a t e  4 . 2 ) 

S quat recumbency pos t u re was an int ermediate pos ture , b e tween lying 

and s t anding , in which the forequar ters were off the ground whi l e  the 

res t  of the b ody was kep t on the ground . SRP was mos t  frequent ly shown 

a f t e r  a period o f  PSR when i t  lasted for  up to 5 min .  I t  was mos t  

f requently obs e rved during the latter  p art o f  second s tage lab our . 

3 .  l .  3 S t anding non-s t rain pos ture ( SNP P la t e  4 . 3 ) 

The forel imbs we re placed closer t o ge ther than in normal s t anding 

res t  p os t ure as exh ibi ted  b y  o ther cat tle . The hindlegs were wider 

apa r t  and o f t en positioned b e h ind the b ody . Often the t a i l  was s l i gh t ly 

e levat ed and there was a s l i gh t  arching o f  the back .  The p o s t ure  was 

mos t  o ften observed j us t  b e f ore and during first  s t age  labour . 

3 . 2  S t ra ining pos t ures 

3 .  2 . 1 S t anding s t ra in pos ture ( SSP P l a t e  4 . 4  and 4 . 5 ) 

S t anding s t ra in posture was s imil a r ,  but more exaggerat ed t han the 



P l a te 4 . 1 :  

Plate 4 . 2 :  
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Part ial s ternal recumbency (PSR) i n  the par turient cow 
N . B .  Lowered h ead , def l e c ted p innae and 

developed udder . 

Squat recumbency pos ture ( SRP) 



P l a t L· 4 . 3 :  S L t 11 ci i n g n o n- s t J" ; I i n  p u s t u r L· ( S ;\ �' )  

P l a t e  4 . 4 :  S t and i n g  s t ra in pos t u r e  ( SSP ) - an t e r io r  v i ew 
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normal urinat ion post ure (NUP , P l a t e  4 . 6  or SNP , Plate 4 . 3 ) .  The f ront 

l e gs were c .  1 5 t o  30 cm apart  whi l s t  the hindlegs were up t o  1 . 2  m 

apar t . The re was also arching o f  t h e  back and the legs were "drawn-up " 

under the b ody . The ears were out and b ack from the s ide  o f  the head . 

Geo rge and Barger ( 1 9 7 4 )  f irs t observed a pos t ure  analagous to  SSP  

1 to  3 h p r i or to rup t ure of  the f i r s t wat e r-b a g .  In t h i s  p resen t  

s tudy S S P  w a s  once recorded a s  early a s  10 d pre-partum ,  b u t  was mos t 

f requen t ly ob served within 3 h o f  r up ture o f  t he allan tochorion i c  

memb r ane . As parturi t ion progress e d  through the f irs t two s t ages the 

posture b e came more f requent and p ronounced in form . 

3 . 2 . 2  Part ial lateral recumb ency (PLR P l a t e  4 .  7 )  

Wh i l s t  s t ra inin g ,  the recumbent cow would adopt a more late ral 

posture th an in PSR with  the b ody , except the neck and head , on the 

ground . I t  was mos t  evident during the l a t t e r  par t o f  f irs t  s t age and 

throughout s econd s t age labour . Intense s training was charact erized  

by  rap i d  ear , eye  and h ead movement s . 

3 . 2 . 3  Complete  lateral recumb ency ( CLR P la t e  4 . 8 ) 

During CLR the cow was on her  s ide with all  legs extended out f rom 

the body , i . e . , an exagge rated PLR p os ture . I t  has b e en included , in 

this p resent s tudy , as a separate post ure be cause Craig ( 1 9 3 7 )  d e s c r ib e d  

the same p os t ure as CLR b u t  repo r t e d  tha t  i t  was res t ri c t e d  t o  cows 

showing dys t ocia . In this p resent s t udy , CLR was ob s e rved in all  cows 

during the l a t t e r  period of se cond s t age lab our . The p o s ture was also 

some t imes s e en in cows rolling from PLR on to  their s ides , when it was 

accompanied  with vigorous t ail and h ead movements . 

Muscular  con t ra c t ions o f  t he abdomen and u terus were recorded up 

to 10  d pre-par t um .  In the earlie r period o f  firs t s ta ge and throughout 

third s ta ge labour i t  appeared that only u t e r ine mus culat ure  was involved ,  

as vis ib le movements were res t r i c t e d  to t he f lank region . At other  t imes 

during par t u r i t ion abdominal con t ra c t ions were also recorded as a 

sequent i a l  mo t ion along the s i d e  o f  the cow a t  about t he midline . 

Hype rnoea o f t en coincided w i th s t r a ining behaviour . Thi s  was mos t  

obvious dur ing p assage o f  foetal e x t remit ies through the vulva . 
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P l a t e 4 . 5 :  S t and ing s t ra i n  p o s l u re ( S SP )  - l a t e r a ]  v i e w 

Plate 4 . 6 :  No rma l urina t ion  p o s t u re (NUP ) 
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P l a t e  4 .  7 :  P a r t i a l  l a t � r a l  r e c u mb e n c y  ( PL R )  

P l a t e  4 . 8 :  Comp l e t e  l a t e ra l  r0c umbency ( CLR) 
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S trains  usua l ly occurred in a s er i e s , within whi ch each successive 

contraction was o f  gre a t e r  dura tion . An increase in the intens i t y  o f  

s t raining a s  evidenced  b y  more frequent pos tural changes ,  occurred 

through the f irs t 2 st ages of  lab our . These observa t ions suppor t the 

f indings of Craig ( 19 3 7 ) . 

During the f i rs t s t age labour S S P  was the most common pos ture . 

Thereafter  PLR was the mos t  f requently observe d  s training pos ture . In  

all  excep t one  mult igravid cow , the c a lves were  delivered when t he cow was 

recumbent . Expuls ion o f  foe tal head and shoulders involved CLR in a l l  cows . 

Durin g  the thi rd s tage labour mos t  s trainin g  activity  involved S S P . 

This was p robab ly inf l uenced b y  t he c ow ' s  p reoccupat ion w i t h  grooming  

the  c al f . V is ib le movements were rarely ob s e rved and when i t  was i t  

involved  n o  more than 4 cont rac t ions each las t ing less t han 2 sec . 

P r ior to exp u ls i on of  the p lacen t a  the cow became recumbent for  c. 30 to  

40  min . In the s ingle example of  a s t illborn cal f , the p l acenta was 

expelled s imul taneously when the cow was re cumbent . 

3 . 3  S i gns o f  pain (Plate 4 . 9 )  

Although con t ra c t ions were usual ly pre ceded by wha t  appeared to  be  

p a in ful sensa t ions th ey were also  observed independent ly o f  any s t ra ining 

ac tivity . These sens a t ions we re exhib i ted as sudden movements b y  the cow 

and involved a change in pos it ion and /or pos t ure , or s ome p a r t  o f  t he body 

such as head , ear , eye , tail o r  leg .  An alternat ive reason for these 

movements  c ould be  tha t they indi c a t ed ext reme e ffort assoc iated  with 

s t ra ining . However ,  th is is  cons idered  to b e  the less prob ab le 

explan a t i on for  the f o l l owing reasons : 

( i )  The movement s  occurred p r ior t o  v isible muscular cont r a c t ions 

wh ich are indicat ive of the mos t  forceful p a r t  o f  s t ra inin g .  

( ii )  Movement included p a r t s  of  the b ody not involved in 

s training a c t ivity . 

( ii i )  The movements were nearly always accomp an ied  b y  changes in 

pos ture and / o r  pos i t ion which were not obs e rved during 

s training , for examp le , PSR , S RP and SNP ( re f .  Chap t e r  4 : B3 ) . 

The s e  b ehaviours were observed in b oth the recumbent and s t an d ing 

cow ,  but  were res t r ic ted  to the f ir s t  two s tages o f  lab our . 

Movements deno t ing  pain us ual ly occurred immediately p r ior t o  



Plate 4 . 9 :  S i gns of p a in showing head and ear movements 

Plate 4 . 10 :  Self grooming o f  the udder 

6 9 . 
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s t ra in ing ac t iv ity . Movement s of  the head and ears were the mos t  c ommon 

s i gns ( e . g . , Pla t e  4 . 9 ) .  Less f requently recorded were leg , t a i l  ( P l a t e  

4 . 1 4 ) , e y e  and tongue movement s .  Somet imes t h e  cow would rock a long the 

longitudinal axis or roll lat e ra lly . Vocalizat ions , described as grunts , 

we re also  recorded . Tens ion in the udder was evident by the hindlegs 

be ing l i f t e d  up aga inst  the gland or by l i cking of the are a  ( P l a t e  4 . 10 ) . 

3 . 4  Semi-e rec t  pos ture ( SEP Plate 4 . 1 1 ) 

The part urien t cow freq uen t ly showed a unique r i s ing  posture whi ch 

was o f ten maint a ined  for up to  20  s e c .  This  was de f ined a s  the semi-

e re c t  pos t ure wh ich was mos t common dur ing  the lat t e r  part of  f i r s t  

s t age and throughout  second s t age labour . 

3 . 5  Walking (Plate  4 . 1 2 )  

Walking during parturit ion was the same as tha t  de sc ribed in 

Chap ter 3 for the p re-parturi en t  cow .  

Ini t i ally i t  had no apparent p a t t e rn  and the only mo t ive appeared to 

b e  as movement to ma int ain a f light d is tan ce of  9 to 15 m f rom humans and 

herd mates . This  mob i l ity was frequently interrup ted by short p e riods 

of  s tanding ( SNP ) and /or inge s t ion . Throughout s econd s tage labour , 

walking was re lat ively brief  and rarely exceeded 20  s teps . I t  commonly 

occurred  af ter s t ra ining and was especially evident j us t  prior t o  

expuls ion o f  foe tal  ext reme t ies . Walking also followed some d i s t urbance 

due to c lose p roximity of  another animal or by sudden noises . 

Unless second stage labour was extended for mo re than 1 h o r  if 

there  was a pers is tent dis t u rb ance the p a r turient cow remained w i t hin an 

area o f  10 m once f irst s t age was comp le t e d .  In these cows the area 

eventually became the calving s ite . 

3 . 6  Inve s t igat ion ( P late  4 . 1 3 )  

The c ow would slowly move within a 9 m2 are a ,  keeping her muz zle a t  

ground level . Head movements  somet ime s  included  "sweeping" movement s  

p lus occasi onal h e ad j erks , ear movemen t s  and lic king o f  the muz z le . 

Sweep ing o f  the head involved late ral movements f rom one s ide t o  the 

othe r .  They were made ante riorly and a ppeared t o  b e  d irected  a t  a 

p a r t i cular area o f  the groun d .  Dur ing sweeping the head was h e l d  less  

t han 5 cm  above t he ground ( P l ate  4 . 1 3 ) . 



P l a t e  4 . 1 1 :  

P l a t e  4 . 1 2 :  

S e mi - e r e c t p o s t u r e  ( S E P ) 

Wa l k i n g  

N . B . Eye a n d  p innae p o s i t i o n s  

7 1 .  
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The b ehaviour was confined to the area and obj e c t s , inc luding the 

cow , over whi ch b irth f l u i ds and memb ranes had b een depos i t e d .  I t  was 

mos t c ommonly shown imme d i ately a ft e r  a s tra ining  sess ion . The cow 

woul d  t u rn 1 80° 
and put h e r  muzz le over the area in whi ch p reviously 

the gen it a l  region had b e en located . 

3 . 7 Inge s t ion ( P l a t e  4 . 1 4 )  

Inge s t ion p r inc ipal ly involved b irth f lu i ds and membranes ,  but  also 

included grass , soil and b ody hai r covered in mucus and other b i r th 

b y-produc ts . Self-grooming around t he flanks , hindlegs and t a i l  was 

also  re corded ( Plate  4 . 10 ) . 

P r ior t o  rup ture o f  the f irs t water-bag grazing was evident . 

However th i s  activity d i f fered from the usual p rocedure observed in other 

c at t l e . The parturien t cow tended to int ersperse b r i e f  graz ing pe riods 

( 1  to 3 b ites  o f  grass ) with walking , usually less than 6 m. On the 

commencement of se cond s t age labour ,  inge s t ion and assoc ia t e d  walking 

ac t iv i ty became very res t r icted  in area . Two pos s ib le explana tions for 

this  modi fi e d  grazing are : a disp lacement  ac t iv i ty or as a p os i t ive 

r e in forcemen t mechanism . The adap t ive value of the latter  may be to 

ens ure the cow ' s cont inued localiz a t ion in the area . 

Another form of  inge s t ive b ehaviour obs e rved only in the par turient 

c ow was p lacent ophag i a  ( Plate 4 . 1 5 ) . This  was recorded in 1 2  o f  the 1 4  

p o s t -parturient cows . The two except ions were  b o th primigravida 

( P 2 7 - 1  and P23-2) . 

Placentophagia involved the en t ire p lacenta . I t  b egan imme d i ately 

on expuls ion and cont inued un t i l  all had been consume d . Cont rary to 

Ar thur ( 1 9 6 1 )  t here was no evidence of the cow arranging the  p lacen t a  

b e f o re inges t ion b egan . During consump t ion the cow ceas e d  all  o ther  

a c t ivi t ies  inc lud ing maternal grooming o f  the  neonate . In one f irs t-

c alving c ow this  preoccup a t ion w ith the p lacenta resul t e d  in s eparat ion 

b etween the cow and neona te and sub s equent rej e c t ion of nursing a t t emp ts .  

Three primipara were observed to s t art  inge s t ion p r i o r  to the  

complet e  e xpuls ion of  the p lacenta .  Two o f  these cows ki cketl out  at  

and  head-butted  the  h anging memb ranes . Both  cows showed abnormal 

mat ernal b ehav iour , i . e . , agoni sm and d i s in teres t ,  whi ch resul t e d  in 

death of one of t he calves and rej e c t ion of the o t her . 
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P l a t e  4 .  1 3 :  Inve s t i ga t i on o f  b i r t h  f l u i d s  

P l a t e  4 . 1 4 :  I n ge s t ion o f  b i r t h  f l u i d s  



7 4 . 

I t  is sugge s t ed that p lace�tophagia  is  a further example o f  

a t t rac t ion t o  t he b irth f l uids . This  a t t r a c t ion resul t s  in mat e rn al 

acce p t ance o f  the cal f , e . g . , maternal grooming and maintenance o f  the 

cow ' s presence at the  calving s i t e  during and a f t er calving . This  

minimized  the l ikel ihood o f  desertion and increased the  chance s  f o r  

cow-calf  int erac t ions whi ch would a id t h e  s uccess o f  sucking and 

p rimary soc ial i z a t ion . 

3 . 8  Rumina t ion 

Dur ing parturi t ion , ruminat ion ceased and did not recommence unt il  

several hours after  expuls ion o f  the placen ta .  Whe ther this  was d ue to  

reduced gut cont ent , pain  inhib i tion or an  overriding e f fect  o f  

par t u r i t ion o n  non-essent ial a c t ivities , i t  was no t pos sible to  

dete rmine . 

3 . 9  El imina t i on 

The re was an increase in the frequency o f  bo th ur inat ion and 

defecat ion during the early part  of f i rst  s tage labour . Usually 

succe s s ive vo iding sess ions occu rred wit hin minut es . On each occas ion 

the volume was l e s s  than that voided by the non-parturient adu l t  cow .  

3 . 10 Voca l i z ation 

Three d is t in c t  forms o f  vocalizat ion we re recorded ; call , grunt 

and bellow des c r ibed by Se lFtan et a l . ( 1 9 7 0a ) . Each was charac t e r i s t i c  

o f  a part icular t ime during parturit ion . The cows varied in the 

frequency and dur a t ion of e ach of the three forms . Primigravida 

inf requent ly vocal ized p r ior  to  calving , but all reac t ed to their  f irst  

s ight o f  the  neona te by bel lowing . In contrast the  mul tigravida 

frequently exhib i ted the " call" vocal i z a t ion whilst  s training , espec ially 

during rup ture o f  the al lan t o chorionic membrane and expuls ion of foetal 

head and forel e gs . Call vocalization was also made when the cow 

orientated toward some d is t urbance such a s  close proximity o f  herdmates  

or b a rking dogs . 

The third f o rm of  vocal i z a t ion , the grunt , was made by several o f  

t he mult i gravida  when inves t igat ing and inge s t ing b i r t h  f luid s . This  



voca l i z ation was l ater  exh ib i t ed when grooming t he c a l f  and may h ave 

b e en important as a maternal charac teris t i c  learnt by t he calf . 

75 .  

Var iat ions in the  presentat ion o f  t he s e  three vocalizat ions were 

common . For examp le , the cal l was a l t e rnated w ith t he grunt as 

"mmh - moo - mmh" which was repeated without pause 2 to  4 t imes . I t  

occurred during s e c ond s tage labour when t he cow was walking o r  s howing 

v i go rous movements s ugge s t ive o f  pain.  

The be llow was only recorded from f irs t calvers when see ing their  

c a lves o r  by c e r t a in of  the  mul t ipara when showing ma ternal de f en c e  

agains t dogs . I t  involved a characteris t ic pos t ure ; the head was 

extended out f rom t he body , the mouth opened and direc ted e ither a t  the 

c a l f  i f  pr imiparous , or at the dogs . The ears were held  agains t t he 

head and lowe red f rom their usual pos i t ion . 

the  chin was extended forward (P late 4 . 1 6 ) . 

3 . 1 1  Soc ial  b ehaviour 

3 . 1 1 . 1 Th e  part urient cmv 

The eyes were opened and 

The f irst  re corded change in social b ehaviour was iso lat ion . This 

was observed for  a l l  mul t i parous cows , but involved none of  the p rimi­

gravida . Due to this  social isolat ion oppor tunity for intera c t i on with 

o t h e r  cat t le was low and involved only 4 par t urient cows . Only if  the 

i n truder was o f  lowe r soc ia l  rank and there fore less l ikely t o  w in the 

encounter , would agoni sm resul t .  This a gon ism was never shown t o  

calve s , e i ther  i n  response t o  their  proximity or  t o  their phys i c a l  

con t a c t  with the  par tur ien t cow . 

3 . 1 1 . 2  Other cat t le 

Bellow vocal i z a t ion emit ted by firs t-calvers somet imes resul ted in 

h erdmates coll e c t ing around the parturien t  cow and exhib i t ing mo unt ing , 

h e ad-b ut t in g ,  f le hmen and inve s t i gato ry b ehaviour . At  the f irs t 2 

calvings a l l  c a t t le , irre s pe c t ive o f  mat ernal st atus or reproduc t ive 

s t a tus , showed s uch interes t .  With s ucceeding parturit ions this  intere s t  

involved only non-lact a t ing p r imigravida and ceased to occur a f t e r  the 

f o ur th calvin g .  
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P l a t e  4 . 1 5 :  P l a c t.· n t o p lw g .i a  

P l a t e 4 . 1 6 :  Be l lowi n g  b y  t he p o s t - p a r t ur i e n t  c ow 
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The o ccurrence and relat ionships o f  t he behaviours observed in the 

parturient cow have been out lined in Fig . 4 . 4  

Each o f  the st raining postures  tended to become more  f requent as 

partur i t ion progressed , up to the end of second s tage labour . Each of  

these 3 s training pos tures t ended to b e  characteri s t ic o f  certain p er iods 

of partu r i t ion . Init ially S SP was the most  common unt i l  the end o f  

f irst  s t age labou r .  Dur ing the maj ority  o f  the fo llowing s tage PLR 

was the most  f requent ly recorded post ure . CLR became more  prevalent 

dur ing e xpulsion of the foetal  f orequarters and the thorax , al tho ugh 

PLR, and to a lesser extent SSP , \ve re also exhib i t ed . Dur ing mos t  o f  

th ird s ta ge labour all  except one primiparous cow remained s t anding and 

hence S SP was the only st raining posture . From 20 to 60 min . prior to 

expuls ion of the p lacenta the cows became recumbent and t he subsequent 

posture observed was PLR .  

Non-s t raining sessions var i e d  in dura t ion , but on a l l  occas ions 

they \vere  charac te rized by q u i e s c ence and immobi l i t y  f rom the cmv . 

Thi s  sugge sts  that  they rep resen t ed e i ther rest ing p e r iods , al lowing 

recovery of the foe tus and cow as pos tulated by Ar thur ( 19 6 6 )  and 

Fraser ( 1 9 6 8 ) , and /or  that they permi t ted su f f icient t ime for further 

dila t ion o f  the genital tract . 

The group o f  behaviours t ra d i t ional ly included und e r  the general 

head ing of restlffisness  included ; isolat ion , walking and he ightened 

reac t iv i t y  to d is t urbances .  A l l  we re characterized by a high degree 

o f  act ivi ty during which the parturient cow acted inde p enden t ly of the 

rest  of t he herd . Rest lessne s s  was used as the f i r s t  conclusive 

behav ioural evidence that par turi t ion had begun . 

The most  common of these b ehaviours was walking . A s imilar 

conclus i on was reached b y  Fraser  ( 1 96 8 ) ; Donaldson ( 1 9 70 )  and George 

and Barger ( 1 9 7 4 ) . I t  invo lved changes in the gai t  and speed o f  

movement , but appeared t o  b e  unrelated t o  external condi t ions such a s  

weather o r  feed availab i l i t y  and t o  have no goal . As p arturit ion 

progressed  the cow usually exh i b i ted a characteris t ic s t anding pos ture 
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d e s c r ibed as SNP . This was gradually  s ucceeded by frequent changes 

b e tween s t anding and lying , often int ercepted by brief  periods o f  walking . 

Heightened reac t ivity f rom both the physical and soc ial env ironment s  

increased during the f ir s t  2 stages o f  l abour . The cow react ed by 

t urning her head in various direct ions and orientat ing her b o dy toward 

the d isturbance . Usually other act ivi t ies  ceased unt il  e i t he r  the 

d is turbance ende d  or the cow le f t  the area . 
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THE C0\�1-CALF BOND 

A .  LITERATURE REVillv 

1 .  The Dam-Offspring Re lat ionship 

80 . 

Two d i s t inct  fo rms o f  ungulate mo ther- infant relat ion s h ip have been 

d e scribed b y  Walther ( 19 6 1 ,  1 9 6 4 , 1 9 6 5 , 1 96 8 ) . These we re r e f e rred to 

as the ' ;Ab l i e ger Typ "  ( lying-out or  h i der-typ e )  and the "Nachfolger  Typ " 

( followe r- ty pe ) . A d i a grammat i c  represen t a t ion depict ing the 

on togene t i c  d i f f e rences be tween the two forms (Fig . 5 . 1 )  was p resented 

b y  Len t  ( 1 9 74 ) . From b irth unt i l  t e rminat ion of the relat ionship the 

two types (h iders and followe r s )  had s imilar relat ionships w i t h  the 

e xcep t ion of t he "hiding period" during which the infant was isolated  

f r om all soc ial  contact  except with i t s  mo ther . The durat i on o f  this  

p e r iod var i e d  greatly b e tween spe c i e s  ( range 2 to  1 20 d ) , but  i t  was 

reasonab ly constant within each spe c ie s .  In dome s t ic cat t l e , Wagnon 

( 19 6 3 )  and Yeates  and Schmidt  ( 1 9 7 4 )  recorded that during the f irst  2 to 

3 d post-partum the cal f s t ayed c lose to the calving s i t e . When the 

cow was abs e n t  for fee d ing and d r inking the calf remained sec luded . On 

t hose occasions the cow usually s t ayed  away from the cal f t he minimum 

t ime . 

2 .  Maternal  Behaviour 

2 . 1 Impor tance 

In mammal s  maternal behaviour occup i e s  a cent ral pos i t ion in the 

l ive s of the mother and o ffspring and in the social organiz a t ion and 

p rese rvat ion of the spec ie s .  Rhe ingold ( 19 6 3 )  summa r ized the 

i mport ance o f  maternal behaviour w i th the following s ta t emen t  " f o r  the 

mo ther par t ur it ion ,  an event of con s iderable b iological s igni ficance , 

s ignals mat urity  and her behaviour is  profoundly modi f ie d  b y  the presence 

of the young . For the young the behaviour o f  the mother i s  c rucial  not  
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only for l i fe i t s e l f  b u t  for i t s  own sub sequent adj us tment  into the 

environmen t  into whi ch i t  is  born . In this environment  o t her  memb e r s  

o f  i t s  spec ies a r e  prominent e lemen t s ; the ext ent to  whi c h  i t  has 

cont act  w i th them and the nature of this cont ac t are med ia t ed by the 

behaviour o f  its  car e taker" . 

Care b ehav iour need not be  r e s t ricted  t o  the dam ,  but  may also  

i nvo lve s u r rogates , that  i s  rep lac ement mo thers , males  and peers o f  the  

young anima l . Maternal influence on the  inher itance o f  behaviour was  

e xt ens ivel y  studied b y  Broadhurs t ( 1 96 1 ) , but  at that  s t age there was 

no data  ava i lable for dome s t i c  c a t t le . 

2 . 2  Termino logy 

Hed iger ( 1 9 5 5 )  d i s t inguishe d b etween "p a s s ive" and " ac t ive" types 

of  ungu l a t e s  in rela t ion to the behaviour o f  the mo ther during the 

immediate  p o s t -par tum period . Lent ( 19 74 )  observed that thi s period  

was charac t erized b y  intense recip rocal st imulat ion b etween mo ther and 

infan t  and that i t  varied from 1 to  10 h depending on the species . 

Pass ive species were charac terized  by a low level of  mat ernal interest  

in the  neonate . By cont rast a c t ive type mo t hers showed a high degree 

o f  maternal  attendance in the f o rm of  grooming and vocal i z a t ion . 

Two parameters have been used to measure bovine mat erna l  care ; 

d is t ance f rom and at tent ion d i s p l ayed toward the calf  (Broom ,  1 9 7 7 ) . 

I t  was o b s e rved that dur ing the 2 to  3 h immediately f o llowing b i r th 

mos t  cows spen t  90% o f  the i r  t ime within 2 m of  the i r  calves and 

frequent ly sni f fed and l icked the neonate . By the second d ay t he 

med ian d i s t ance between the two had increased and the cow d isp layed 

less a t t e n t ion t oward the c a l f  and ins tead f eeding became mo re f re quent . 

2 . 3 Fac tors affect ing ma t e rnal behav iour 

Herrenkohl and Sachs ( 19 7 2 )  considered that mat e rnal behavi o ur 

should  n o t  be  viewed as a s ingle uni t  as i t  cons i s t s  o f  a var i e t y  o f  

behaviour patterns whi ch achieve a common p urpose , but  are  unde r  

d i f ferent  kinds o f  control . Thi s  may exp l ain  t o  s ome exten t  the 

changes seen in mat e rnal behaviour as the infant ages . These changes 

probab ly refle c t  the rate and f o rm of behavioural devel opment of the 

infan t . 
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No s in gle sensory input appears to be t he sole requ i s i t e  for t he 

e l ic i t at ion o f  mat e rnal behaviour . Lent ( 1 9 7 4 )  believed that movements , 

co lour and vocalizat ion of  the young animal all act e d  t o  s t imulate  

mat e rnal responses . 

The two mos t  important factors  controll ing mat e rnal b ehaviour were 

considere d  by Kiley-Worthington ( 1 9 7 7 )  to be the hormonal s tate  of t he 

dam and e xternal s t imul i from the o f f sp r ing . Donaldson ( 1 9 7 0 )  studied 

dairy cat t le and not ed that a grea ter  variety o f  factors such as 

d i f f iculty  of  labour , previous mat ernal experience , human interference , 

behaviour o f  the c a l f  and d ispo s i t ion o f  the mothe r ,  influenced ma ternal 

behaviour .  

2 .  3 .  1 Hormonal aspe c t s  

Fras e r  ( 1 9 6 8 )  cons ide red that rep roduct ive behaviour was d e t ermined 

partially  by the physio-chemi cal s t ate of the subj e c t , and in part icular , 

by t he endocrine s t ate . Kiley-Wo rth ing ton ( 1 9 7 7 )  sugge s t ed that 

" some th in g" in the ac t ual proce ss  of  partur i t ion t riggered o f f  ma t ernal 

behaviour . The j us t i ficat ion f o r  this was that cows del ivered by 

caesarian section would o f ten not accept  t he i r  calves unt il confined 

with t hem fo r some days in iso lat ion . An al ternat ive reason for this 

reluct ance of  the cow to accep t her  calf born by caesarian sect ion may 

have been due to the e f fec t s  o f  anaesthe s i a  on the exp r e s s ion o f  ma ternal 

behaviour .  

2 . 3 . 2  Naternal exp e rience 

Donaldson et a l .  ( 19 7 2 )  observed tha t cows which we re "poor" 

mo thers  a t  their  f irst calving improved a t  their second , but were s t ill 

inferior  to cows that  had t aken good care o f  their f ir s t  calves . 

The e f fect  o f  experience on maternal behaviour appears to be common 

throughout dome s t i c  specie s .  Hafez  ( 1 9 6 4 )  emphas i ze d  this  d i f fe rence 

be tween p r imiparous and mul t iparous cows . He cons idered that maternal 

behaviour in the e xperienced animal was f acil itated by t he reflexes 

condi t ioned during previous l a c t a t ions ; in primiparous cows the i r  

behaviour was inh ibi ted b y  the pain and shock o f  par t ur i t ion . Lent 
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( 1 9 74 )  cons i de red that  under normal s i tuat ions the p re sence  and act ivity 

of  the ungulate  neonate  provided visual s t imulation which appeared to 

encourage furt her  mat e rnal behaviour . However , in c e r ta in ind ividuals , 

e specially p r imiparous animals , the o f f spring appeared to  " f r i ghten" the 

mother and lead to a postponement o f  all maternal care includ ing nur s ing . 

2 . 3 . 3  Social rank 

Calhoun ( 1 949 ) recorded a relat ionship b e tween a cow ' s social  rank 

and her maternal ab i l i ty .  Usual ly the less dominant individuals were 

the "poorer" mothe rs . Calhoun b e l i eved this  associat ion was a 

re flect ion o f  the respect ive nut r i t ional s ta t us of the cows . The 

theory was that the less dominant animal had t he lower food intake . 

The j us t i f icat ion for  an asso c i a t ion be tween food intake and mat e rnal 

ab i l i t y  was no t pre sented . 

Donaldson ( 1 9 7 0 )  recorded a pos it ive relationship b e tween soc ial 

rank and a cow ' s success in calf  stealing . 

2 . 3 . 4  Rearing me thod 

Donaldson e t  a l .  ( 1 9 7 2 )  found tha t cows hand reared in soc ial 

isolat ion d i f fered in the i r  mo thering ab i l i ty to  those reared in groups . 

Cows raised toge ther we re mo re vocal , ignored the i r  calve s , p a r t i ally  

cleaned them and f a i led to allow nurs ing . Broom ( 1 9 7 7 )  observed that 

heifers  wh ich had been reared in social isolat ion for the f irst  e i ght  months 

o f  the i r  l ives exh ib i ted the same behaviour patterns o f  snif f ing  and 

l icking t he ir calves as did group-reared h e i fers . However ,  they were 

less respons ive to  changes in t h e  act ivi ty o f  the cal f and by  the f i rst  

3 h p o s t-partum were as l ikely t o  t urn away f rom the c alves as toward 

them. 

Although early experience does influence subsequent b ehaviour the 

e f fe c t  o f  this exp e rience is  not  f i xed , but  has been shown to  b e  

depende n t  on a number  of f a c t o r s  such a s  t h e  age o f  t h e  an imal at  the 

t ime of the exper ience and the d urat ion and type of e xp e rience ( King , 

1 9 5 8 ) . 
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2 . 3 . 5  Management over calving 

In one exampl e  cited by Kiley-Worthington ( 1 9 7 7 )  mismo thering was 

rep o r t e d  to have caused 2 5 %  of the calf  deaths which were  a l l  due t o  

t ramp l in g .  This was bel ieved to  be  due to  the "very high" s t o cking 

rates  imposed over calving . Ne ither the number of animals  nor the 

s tocking rate were  specifie d  in the study . Kiley-Wo r t h ington ( 19 7 7 )  

con s i d e red that con f ining together p re-parturient anima l s  leads t o  the 

occurrence of over-solicitous behaviour toward any neona t e  and 

somet imes result s  in mismo thering . 

2 . 4  Descript ion 

2 .  4 .  1 Grooming 

Numerous fun c t ions have b e en sugge s t ed for l icking during the post-

partum p e r iod . I t  has commonly been viewed as one mod e  for  rec iprocal 

s t imu l a t ion be tween mo the r and o f fspring . This s t imul a t ion was 

b e l i ev e d  to increase neuro-exc i tab i l i ty and thus promo t e  motor  

development in  the  neonate , the reby increas ing its  chances  of  survival . 

At the same t ime the mother wou l d  receive olfactory and gus tatory st imu l i  

which appear to b e  important in st rengthening maternal  behaviour in 

general  and in particular the social bond with the o f f s p r ing . Much 

e xper imental evidence to support  this  theory has been d emons trat ed in 

sheep and goat s ( e . g . , He rsher et a l . � 1 963a) . 

Amongs t cat t l e , mat e rnal l i cking and muzz ling appear to b e  the 

p rinc ipal  me thods b y  which the cow grooms and/or s t imulates  t he cal f ,  

a lthough Naaktgeboren and Vandendriessche ( 19 6 2 )  obs e rved cows t o  p rod 

the c a l f  with the head . 

Another role  o f  licking o f ten considered to b e  imp o r t ant is  i t s  

drying  act ion o n  the neona t e ' s  coat thus a id ing in i ts thermoregulation . 

Although no work is  availab l e  on cat tl e , s t ud ies involving sheep found 

that mat ernal grooming was a r e la t ively inef f i c ient d ry ing mechanism in 

comp ar i s on with evaporat ion ( e . g . , Rowley , 1 9 70) . 

Schneirla ( 19 6 5 )  demons t ra t ed that maternal l icking orienta t e d  the 

neonate ' s responses toward the mother ,  e spec ially during the t e a t-seeking 

p e r io d . Licking was also foun d  to  st imulate  urina t ion and defaecat ion 

in t he o f f sp ring (Fraser , 1 9 74 ) . 
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The only quant itat ive d a t a  ava i lable for the durat ion o f  mat e rnal 

grooming o f  the bovine neonate  were provided by Selman e t  a l .  ( 19 70a , 

Tab le 5 . 1 ) .  

TABLE 5 . 1 :  The durat ion o f  i n i t ial , cont inuous mat e rnal grooming 
(Se lman e t  a l . _, 1 9 70a) . 

Dam No . o f  Mean S . D .  
anima ls  (min . ) (min . ) 

Bee f C OW S  1 0  48 . 3
a ± 3 7 . 1 

Dai ry he i fers 8 1 1 . 0b ± 8 . 5  

Dai ry cows 7 3 2 . 9c ± 1 8 . 5  

Not e :  a ,  b and c are s i gn i f i cant ly d i f ferent ( P < 0 . 0 1 )  f rom 
each other . 

L i cking was observed t o  include obj e c t s  such as s t raw which had 

rece ived b irth f luids ( Selman et a l . _, 1 9 70a ) . Licking and ingest ion o f  

p art o f  t h e  umb i lical cord ( Donaldson , 1 9 7 0 )  and meconium ( Selman e t  a l . _, 

1 9 7 0 a ) have also been observe d . 

L icking may be de layed a s  a resul t o f  the cow ' s slowness  in rising 

a f t e r  the cal f is  born ( Selman et a l . , 1 9 70a ) . This was commonly 

recorded in cows which had shown dys t o c ia (Donaldson , 1 9 7 0 ) . The 

f a i l ure of a cow to l i ck her c a l f  was s omet imes found to inf luence 

sub s e q uent mat e rnal attent ion ( Selman et a l . ,  196 7 ) . 

2 . 4 . 2 Pro t e c t ion 

Donaldson ( 19 7 0 )  observed that the cow ceased any protect ive 

b ehaviour dur ing labour and d id not resume unt il she b egan grooming her 

c al f . This  p ro t e c t ion app e ared to be  in defence o f  t he area where the 

c a l f  was s i tuat e d  and no t to  the calf i tself . Typ ically the cow would 

deny access , to  herd mat es and humans al ike , close r than 3 m. 

Wagnon ( 1 9 6 3 )  observed ins tances in which cows a c t ively "hunted" 

for  the i r  calve s .  The searching was restric t ed to  d ay l i ght and in all  

excep t one example the  cal f was  close enough to b e  aware o f  its  dam ' s 

voc a l i z at ion and yet i t  was never observed to make any response to  i t s  

dam ' s act ivi t y . 
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2 . 4 . 3  Voca l izat ion 

Selman et a l . ( 19 70a)  recorded three d i s t inct sounds f rom the post-

parturient cow . Each occurred in associat ion with a p ar ti cular form o f  

mat e rnal behaviour at  d i f f erent  t imes pos t-par tum. Donaldson ( 1 9 70 )  

found an asso c ia t ion b etween a part icular form o f  vocalizat ion d e sc r ibed 

as a b e l low and a t endency for her to show rej ection o f  the neonate .  

Vocalizat ion f rom calves occurred much less frequent ly than f rom 

cows and appeared t o  be res t ricted  to when the calf was f r i ght ened . 

Wagnon ( 1 9 6 3 )  recorded communi c a t ion be tween separated  cows and calves . 

Apparen t ly the two animals were informing each other of  their  resp e c t ive 

locat ion . 

2 . 4 . 4  Nut rit ion 

The most  obvious funct ion of mat e rnal behaviour is  the p rovis ion of 

nut r i ents . This  has been p roved to  be o f  vital impor t ance in the 

t ransfer  of pass ive immuni ty (Mohammed , 1 9 7 5 )  and growth rate especially 

in t he earl ier s t ages of  t he po st-natal p e r iod (Brumby et a l . , 1 9 6 3 ;  

Franke e t  a l . ,  1 9 65 ) . Mos t  behavioural s tudies have d iscussed the 

various components  of maternal behaviour related to nut rient t rans fer in 

the con texts of teat  seeking and nurs ing . 

Ano ther  important cont ribution of  the mother is  in the development 

of  s o l id food intake . To date  no work i s  availab l e  in dome s t i c  c a t t l e , 

b ut evidence in the moose indicated that young calves learned b y  

following their  mo thers and eat ing the s ame vegetat ion that t h e  adul ts  

inges t ed (Edwards , 1 9 7 6 ) . The close  and enduring social  relat ionship  

b etween the mot he r  and infant may also  a f f ec t  the cal f ' s future  f eeding 

s i t e s . Edwards ( 19 7 6 )  found that the t rans i t ion f rom nurs ing to  

graz ing was ini t i a ted by  the  dam ' s refusal  to  allow calves acce s s  to 

the udder . Hodgson ( 19 7 1 )  u s ing dome s t ic cattle  found that w i thdrawal 

o f  access to  milk rap idly s t imulated s o l i d  food int ake . It  is  t h i s  

r e l a tionship which  enables weaning o f  c alves a t  a v e r y  e a r l y  age , i . e . , 

two weeks post-partum .  
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2 . 4 . 5 Abnormal maternal b ehaviour 

Three maj o r  types of abnormal mat e rnal behaviour have been 

des cr ibed in dome s t ic cat t l e ; failure o f  maternal drive to  app ea r  

w i t h  parturit ion ( Kiley-Worthington , 1 9 7 7 ) , rej e c t ion o f  the neonate  

( Fraser , 1968 )  and non-accep t ance o f  t he calf ' s t eat-seeking 

ac t iv i t ies ( Se lman et a l . ,  1 9 7 0a) . 

Donaldson ( 19 70 )  d i s t inguished b etween three d i s t in c t  forms o f  

rej e c t ion of  the neonate ; delayed accep tor , "walk away" rej e c t ion and 

"violent" rej e c t ion . The mos t  out s tan d ing  difference b etween a 

rej e ctor and a de layed accept o r  was that  the rej ector  could e a s i ly be 

dr iven away f rom the cal f whilst  the d e l ayed accep tor  woul d  withs t and 

verbal and phy s i c a l  abuse to s t and over or stay near her cal f .  In 

the "walk away" s yndrome no amount of enforced proximit y  would  evoke the 

mot her  to exhib i t  any mat e rnal behaviour to the cal f . The more  v iolent 

f o rm o f  rej e c tion invo lved the mother a t t a cking the cal f and in one 

ins t ance this was found to be  the d irec t c ause o f  the calf ' s d e a t h . 

Cert ain uns p e c i f ied behav iours o f  the neonate  were found to induce 

agonism from the dam,  espec ially in the case of  weak calves 

(Donaldson , 1 9 7 0 ) . 

Selman e t  a l .  ( 19 70a)  observed a form of  maternal rej e c t ion which 

occurred as the c a l f  at temp ted to teat  seek . This rej e c t ion consisted  

e ither of the  cow moving away from , or  k i cking out  at  the  c al f . At 

some s t age during the 8 h post-part um observat ion period , 1 5  o f  the 30 

cows rej ected t e a t  seeking advances o f  the  cal f .  In 13 of these the 

rej e ct ion was t emporary and was usually rest ricted  to  when t he cal f 

was extra vigorous in pushing at  the udder  or when sucking the udder or 

b e l l y  and nibbl ing  the tea t s . In the remaining 2 cases both  calves  

appeared weak and rej e c t ion lasted 5 h  and  8 h respec t ively . 

3 .  Filial Behaviour 

In 1970  a comprehens ive review on the  mammalian parent-of fspring 

relationship was p resented by Harper . The conclus ion included t wo 

p o in t s  which are o f  interes t  to  this s t ud y . Firs t ,  a d ispropo r t i onate 
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amount o f  emphasi s  was shown t o  have b e en placed on the imp o r t ance  o f  the 

p arent al role in modi fying o f fsp ring behaviour ; the care t aker is also 

a ff e c t e d  by the o f fspring . Secondly , p rior experience with a caretaker 

is  not  always e s s ent ial for the develop ment o f  the o f fspring ' s t en dency 

to display gregariousness , species-typical  soc ial response s  or  exploratory­

mani p ulative behaviour . 

In the post -partum p e r io d  the behaviour o f  the young ungulate  has two 

main e f fects : f o rmat ion of  the dam-of f s p r ing bond ( i . e . , p rimary 

s o c ialization)  and milk inge s t ion ( i . e . , sucking) . 

3 . 1 Forma t ion of  the dam-o f fspring bond 

Mol t z  ( 19 6 3 )  sugge s t e d  a common fac tor  for all s t imul i that  had been 

f ound to lead to  pr imary s o c ializat ion ; he believed that the p rocess  

oc c urred in response to low in tensi ty s t imul i .  This  rel a t ions h i p  b e tween 

the type o f  s t imuli and p rocess of bond format ion was substan t i a t ed by 

Schneirla ( 19 5 9  and 1 9 6 5 )  who deve lope d t he theory of bi-phasi c  app roach / 

w ithdrawal p rocesses  by wh i ch an imals d i s cr iminate be tween s t imul i .  This 

involves posit ive ( tha t is , approach and following) res ponses t oward 

s t imuli of low intensity and negat ive ( tha t is , \v ithdrawal and f e ar) 

responses toward s t imul i  of h i gh int ens i ty .  The relat ionship b e twe en 

s t imuli  el i c i t ing the approp r iate app roach response was presen t e d  by S e i t z  

( 19 40 )  in the law o f  heterogenous summa t ion of  st imuli  ( i . e . , addit ive 

e f f e c t  of  various st imuli) . Th is add i t ive effect  o f  d i f fe rent  types o f  

s t imul i  was demonst rated in  cat tle b y  S o f f ie and Zayan ( 19 7 7 ) . 

The appearance and te rminat ion of  these infant ile behaviour p a t te rns 

whi ch maintained or p revented contac t we re believed by S c o t t  ( 19 6 2 )  to be 

one of  the t iming mechan isms for bond f o rmat ion . The occurrenc e o f  

t h e s e  response s  was f ound to  b e  de pendent on the p e rcep tual and motor 

c a p ab i l i t ies of  the newborn animal . 

3 . 1 . 1 Following response ( Fo . R) 

An alternat ive term t o  " fol lowing response" is  the "heel ing' response ;  

these  behaviours describe the predispos i t ion o f  the neona te  to  relate  to , 

by approaching and /or follow ing , some obj ect . In this  p resent  s tudy the 

t e rm "heeling response" has been used exclusi.vely to refer t o  calf movement s  

t oward a s ta t i onary cow .  "Following response" has b een used t o  des c ribe 

the  calf ' s following of i t s  d arn  in response to her movement away . The Fo . R 
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f un c t ions to  ensure rapi d  at tachment  to some obj ect , whi ch i s  usually 

t he dam ( Fox , 1 9 6 8 ) . Portmann ( 1 96 1 )  consi dered the Fo . R  to  be part 

o f  the b ehavioural repertoire of  all  p r e cocial ungulate infan t s . 

E xp ression o f  t he Fo . R  varies between d if ferent spec ies (Walther , 1964 ; 

1 968 ) especially  be tween hider and follower types . 

Init ially the behav iour occurs as  a generalized following response 

( GFR) by wh ich t he infant a t temp t s  to  maintain proximity to some obj e c t  

i n  i t s  environment .  The GFR can b e  shown to humans and o ther species . 

Al though the response is  initially  non-spec i f i c ,  certain condi t ions are 

more l ike ly to  e l i c i t  the b ehaviour (Wa l the r ,  1 964 ; Lent , 1 9 74 ) . For 

e xample ,  the obj ec t  to which the infan t orientates , approaches and then 

follows should be of  an appropriat e ( i . e . ,  larger than the infan t )  s i z e  

and moving away from or  t angent ially to  t h e  infant . 

Lent ( 1 9 7 4 )  reported that the GFR was associated with a process 

whi ch might result in  only the mo ther o r  mother-obj e c t  e l i c i t ing i t s  

appearance . However ,  unde r adverse condit ions , e . g . , p re sence of  a 

p redator , the spec i f ic following response ( S FR) may be t emporarily 

suppressed and a GFR toward the herd reappears . 

In certain  spe c ie s , especially hider-type species , the mo ther has 

b een ob served t o  inh ib i t  or prevent Fo . R . There have also  been cases 

whe re the dam induced the response . For example , Wagnon ( 1 9 6 3 )  

recorded t h i s  i n  cat t le especial ly when the cow was moving and the 

c a l f  would not follow . 

The e xh ib i t ion o f  a Fo . R  has o f ten  been used as a means o f  

det e rmining whe ther bond format ion has occurred (Mann ing , 1 9 7 2 ; 

Klop fe r ,  1 9 7 4 ) . S luckin and Salzen ( 1 96 1 )  considered that  the  

o ccurrence o f  p rimary socializat ion resulted in t e rmina t ion o f  the 

GFR . Convers ely , Lent ( 19 7 4 )  bel ieved that the bond format ion was 

p a r t ly due to t he presence of  t he SFR , i . e . , the GFR was i t s e l f  

respons ible f o r  the format ion o f  a S FR .  
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3 .  1 .  2 Prone response (Po . R) 

Al ternat ive terms to  "prone response" include "freez ing" , " skulking" 

or  "lying- prone" . The Po . R  was commonly observed in young  hider-type 

ungulate spec ies  (Lent , 1 9 74 ) , and ac ts  as a cut- o f f  mechani sm preven t ing  

exp ression of  the  Fo . R . Waning o f  t he Po . R  i s  associated w i th t he 

development o f  a fear response to  alarming s t imul i .  

These b ehaviours have been d e s c r ibed for several cervids and 

bovids , e . g . , white-tai led deer (Carhart , 1 9 4 6 ) , red deer (Perry , 1 9 5 2 ) , 

Caribou (Lent , 1 9 6 6 ) , dome s t ic goat ( Collias , 195 6 ) , b i son (McHugh , 1 9 5 8 ) , 

Grant and Thomson ' s gaze lles (Estes , 1 9 6 7 ; Aut enrieth and F i cht e r , 1 9 7 5 ) . 

Under a larm situat ions mature ind ividuals have been observed to  

exhib i t  this  behaviour (Lent , 1 9 7 4 ) . This regre s s ion t o  an  inf ant i le 

behaviour was sugge s ted by Bubenik ( 19 6 5 )  to indicate that l earning was 

not involved and that the behaviour was innate . 

3 .  1 .  3 Fear response ( Fr . R) 

Fear r e sponse is c aused by the animal ' s  tendency to avoid 

t he unf ami l i a r .  The occurrence o f  the response has been f o und t o  

increase as  t he animal ages ( Fox , 1 9 6 8 ) . 

�vo othe r funct ions of the fear  response have also been reported . 

Sluckin ( 1 9 6 4 )  bel ieved i t  to  be one of  the events lead ing t o  

terminat ion o f  primary so cial izat i on . Sco t t  ( 19 6 2 )  con s i dered that 

i t  also had t he dual e f fect  o f  f ac i l i t a t ing forma t ion o f  the mother­

young bond and terminat ing the c r i t ical  period for p rimary social i z a t ion .  

3 . 2 Milk inge s t ion 

3 .  2 .  1 Importance 

The t ime involved p r ior  to milk ingest ion is o f  c r i t i c a l  importance 

in ensuring survival o f  the newborn animal . Deple t ion o f  internal 

energy reserves by mus cular a c t iv i t y  and thermogenes is o c curs f a i r ly 

rapidly in t he newborn cal f ,  al thou gh the rate of heat p roduct ion 

t hrough thermogenes is is  dependent on environment condi t ions (Appleman 

and Owen , 1 9 7 1 ;  Holmes and Maclean , 1 9 75 ) . 
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The length of  t ime to  the f ir s t  success ful suck has been shown to 

have a dire c t  e ffect on calf heal th ( Smith , 1962) . The mos t  obvious 

reason is the need for absorpt ion of adequate concentrations o f  

colost rum-derived globulins . Gay e t  a l .  ( 1 9 6 5 )  found a high posit ive 

relat ionship between s erum concentrat ions and survival in 4 to 7 d old  

bull calves .  However ,  uptake is  restricted by the e f f ic iency o f  

absorp t ion f rom the gas t ro intest inal  t ract  (McDonald , 1 9 7 5 ) . Hansen 

and Phillips  ( 1 949)  and Deut sch and Smith ( 1 9 5 7 ) reported t h i s  period to las t  

2 4  t o  3 0  h post-partum. Bramb e l l  ( 1 9 7 0 )  reported a much shorter period 

o f  several hours post-partum. The length o f  maximum absorpt ion was 

reported to  b e  influenced by many factors including the spec i f ic 

immuno globul in under s t udy (review ,  Mohammed , 197 5 ) . Logan e t  a l . 

( 19 7 8 )  demons t rated that there is  a delay of  c .  3 h between a calf  

obtaining its  f irst feed of colost rum and the appearance o f  immunoglobul in 

in the blood . Approximately 5 h is  required between the f i r s t  feed and 

half maximal b lood levels being achieved . 

Locat ion of  the teat has been found to involve two main components : 

d r ive and learning . The term drive is  of ten used in reference to a 

spec i f i c  mo t ivat ion (Hinde , 1 9 7 0 ; Manning , 1 9 72) . Learning was 

defined by Thorpe ( 1 9 6 3 )  as " that p rocess which man i f e s t s  i t self  by 

adap t ive changes in individual behaviour as a result of e xp e r ience" . 

O f  the s i x  c lassif icat ions of learn ing , devi sed by Thorpe ( 1 9 6 3 ) , the 

one which b e s t  fits  loca t ion of  the teat was defined as  " t rial  and 

e rror" . The activities  of the c a l f  which result in the l o c at ion o f  

the teat were explained b y  Fraser ( 1 9 6 8 )  b y  the concept o f  the " innate 

releasing mechanism" ( IRM) . This concept was developed by Tinbergen 

( 1 95 1 )  and symbolizes the spe c i f i c  relat ion between a part i cular st imulus 

character and a certain response . 

Teat s eeking ac t ivi t ies o f  mos t  ungulates can be d ivided into 5 

s tage s ; recumbency movement s ,  elevat ion , ambulat ion , envi ronmental 

e xp lorat ion and udder searching . These were cons idered by Fraser ( 19 7 6 )  

to  represent 5 of  the 7 primary s tages which could b e  recognized i n  the 

repertoire o f  ungulate behaviour during format ion of the mother-of f sp r ing  

bond . 
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3 . 2 . 2  Time to  s t and 

Donaldson ( 19 7 0 )  found that f i r s t  standing by the neonat al calf 

could occur by 20 min . post-partum .  Selman e t  a l . ( 19 70b ) observed 

that all 30 calves s t udied were s t anding by 1 2 6  min . a f t e r  thei r  b ir th . 

Time to  stand has b een found to  be affected by such f ac tors as : 

position o f  the cow at  the calf ' s b irth , breed effect  and mat ernal 

s tatus ( p rimigravid versus mul t igrav id) .  Calves , d e l ivered from 

recumbent c ows , were s lower to s t and  than calves born whi l s t  the cow 

was s t anding (Donaldson , 19 7 0 ; S elman et a l . , 1 9 7 0b ) . Beef calves 

were found to  be s igni ficantly f a s t e r  at standing than wer e  dairy calves . 

C alves o f  p rimigravid cows showed greater variation in the t ime t aken to 

s t and . No account was made of  factors associated with the p r imigravida 

s uch as durat ion of  labour , calf  b i r th weight  or maternal behaviour . 

3 . 2 . 3  Approach 

The c a l f  usually exhib its  a very direct movement toward a spe c i f i c  

object  i n  i t s  environment (Hafez  and Bouissou , 197 5 ) . This was 

described as the resu l t  of an innat e  "drive" ( Fraser , 1 9 6 3 )  and is  

characte r i ze d  by a high level of  a c t ivity in the newbo rn  c al f .  The 

express ion o f  this drive was found t o  differ  between c alves ( Se lman 

e t  a l . ,  1 9 7 0b ) .  Hafez and Lineweaver ( 1 968)  observed that twin calves 

showed weaker "vigour" than s ingletons , and this d i f fe rence  was 

reflected in their  behaviour during the post-partum period . 

The obj e c t  to which the calf  approaches is usually the dam. In 

certain c i rcums-tances ,  as when the cow was not standing o r  was not in 

f ront of  the calf , the approach was made toward some other obj ect , e . g . , 

s tall wal l s  ( Selman e t  a l . , 1 9 7 0b ) . 

3 . 2 . 4  Locat ion o f  the teat 

The ini tial nurs ing behaviour exhibited by the neonate was 

described by Fraser ( 1 9 6 3 )  as the "pushing syndrome" . Fraser ( 19 6 8 )  

b e lieved that express ion of t h i s  depended o n  the I RM  react in g  to s i gn 

s t imul i .  
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These s t imulating features are usually termed releasers .  Lorenz 

( 19 3 5 )  des c r ibed a releaser as a f eature of  a fellow member of  the same 

species to whi ch the subj ect reac t s . A number of d i fferen t  releasers 

have been recognized in young ungulates . Kingscote ( 19 6 1 ,  cited Fraser , 

1 9 6 3 )  b e l ieved i t  to be the shade beneath the dam.  Fraser  ( 19 6 3 )  

cons idered i t  t o  b e  the lower outl ine of  the dam. Rylands ( 1 9 6 8 )  

reported t h a t  newborn l ambs made advances tmvard a source o f  heat . 

Studies in goats  and sheep (Hersher et al . , 1963a and b )  and the horse 

( Fraser , 1 9 6 3 )  ind icated that the releaser was the percept ion of a 

large obj e c t , i . e . , a v isual fac to r .  

s t ud ies made on cat t le . 

To the present there has been no 

Lo cat ion of  the teat by calves involved l icking , muz z l ing and 

s ucking o f  protrus ions or surfaces (Hafez and Lineweaver ,  1 9 68) . 

Fraser ( 1 9 7 6 )  reported that t a c t i le hairs on the muz z le were impor t ant 

in as s i s t in g  the cal f to locate the teat . Calves appear t o  be able to  

discriminate  be tween the obj ects  investigated . Hafez  and Lineweaver 

( 1968)  obse rved that calves spent more t ime inve s t i ga t ing areas whi ch 

" felt " l ike a teat , e . g . , placenta ,  tail  or  leg covered in blood or 

mucus as opposed to areas covered in heavy hai r .  

Fraser ( 19 7 6 )  believed that the neonate was myopic . This l imi ted 

visual comp etence therefore neces s i tat ing the princ ipal use  of the 

muz zle in this exploratory behaviour . This  is in d isagreement with 

Lent ( 19 74 )  who cons idered that textural aspects were unimportant . 

Hafez and L ineweaver ( 1 968)  found that as the cal f aged it  tended to 

rely more on visual factors than on tactile  ones . Lent ( 1 9 7 4 )  reported 

that the r o le of olf act ion , at least in the first f ew hours after b irth ,  

was not important . 

The learning element becomes obvious on s ubsequent movements to  the 

udde r .  S elman et a l .  ( 1 9 70b ) reported a s ignificant V\nova :P<0. 0 1) reduct ion 

in teat-seeking durat ion (TSD) a f t e r  the calves had exp e rienced one 

sucking exp e r ience . However , there is  probably a definite  l imit to 

this abi l i t y  to learn . Seligman and Hager ( 19 7 6 )  p resented evidence 

from wh ich they postulated a "p reparedness  d imension" to  describe and 

del ineate these l imi t s . It was considered that in any g iven s it ua t ion 
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the animal may be in one of  three poss ible s tates ; namely , prepared , 

unprepared and contraprepared . They were cons idered to reflect  t he 

b iological and genet i c  s tatus o f  the  animal and could b e  measured in 

t erms of the number of t rials needed for the animal to  learn . 

In the newborn cal f a high degree of  preparedness t o  associate  the 

correct behaviours lead ing t o  the locat ion o f  the teat  and ingest ion of  

milk i s  o f  obvious survival value . Walker ( 1 950)  concluded from her 

obs e rvat ions on calves that  unles s  the t eat  seeking activit ies  were 

posi t ively reinforced with milk inges t ion then these act iv i t ies  wou l d  

cease . This sugge s t s  that e i ther there exist s  a sens i t ive  period 

assoc iated with this learning and / o r  because o f  the l imit e d  energy 

resources  w i thin the neonate  the calf  exhaus t s  the supply or is 

a ffect ed by muscular exhaus t ion . 

The area where the calf  concentrates i t s  attent ion was found by 

Selman et a l .  ( 19 6 7 )  to be a f f e c t e d  by the shape of the cow ' s lowe r 

out l ine . Cows whi ch had large and pendulous udders had the xipho id-

a uxillary region as the highest part of the ir  ven t ral  sur face . 

Consequen t ly the calf  frequen t l y  showed teat- seeking around the forelegs 

o f  the cow .  This inf luence of  dam shape had a s igni f i cant e f f e c t  

(P<0 . 02 )  on TSD . A breed e f fe c t  on dam shape was a l s o  reported . Beef 

cows t e nded to have less pendulous and smaller udders than d id da iry 

c ows . 

A t e ndency for c alves to begin sucking the ant erior  teats  was 

d emonst ra t ed by Haf ez and Lineweaver ( 19 6 8 )  and Se lman et a l . ( 1 9 7 0b ) . 

This p r e ference was repeated a t  succe s s ive bout s (Walke r , 1 9 5 0 ) . 

Teat  characterist ics such as  shape , s iz e  and p o s i t ion appear  to 

inf l uence the success ( i . e . , abi lity  to  ob t a in milk) o f  the calf ' s 

nursing b ehaviour ( e . g . , Selman et a l . , 1 9 6 7 ; 1 9 7 0b ) . Features such 

as  supernumerary , mal formed or malfunct ioning t e a t s  which may a f fe c t  

t h e  success  of nursing have no t been inve s t i gated . 

The various s t ud ies vary in the elapsed t ime p rior to the f ir s t  

suck . Walker ( 1 9 5 0 )  and Haf e z  and Bouis sou ( 1 9 7 5 )  reported that i t  

occurred from 2 t o  6 h post-part um .  Broom ( 19 7 7 )  observed that when 



suck in g  did  occur i t  was apparen t within 3 h of  the calf ' s b irth . 

Conve rs e l y , Selman e t  al . ( 19 70b ) recorded that 8 o f  the 20 calve s 

s t ud ied  did  not suck until  mo re than 8 h had elapsed . 
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A b reed e ff e c t  was reported  f o r  TSD ( Se lman et a l . , 1 9 7 0b ) . The 

calves o f  beef  cows were s i gn i f i c antly  fas t e r  (P<0 . 0 1 )  than dairy 

calve s .  This  could  have been d ue to the shorter t ime t aken for the 

beef calves to s t and , or the sho r ter t ime t aken by the  b e e f  cows to  

s t and and s t ar t  grooming the  c al f ,  or  both . 

Fea ture s such as cal f s e x  o r  bi rthwe ight have no t b e en st udied in 

relat ion to the t e a t - seeking a c t ivit ies of the cal f . 

4 .  Pr imary Soc i a l i zat ion 

4 . 1 Int roduct ion 

Immed iately a f t e r  birth the neonate  b egins i t s  social  development 

with  p r imary soc ializat ion . Scott  ( 1 9 6 2 )  de fined p rimary soc ial izat ion 

as " the p e riod in wh ich pr imary bonds are formed" . The term bond was 

def ined by Lorenz ( 1 966 ) as " an at trac t ion that cause s  one individual 

to  follow if the p a r tner should move away , or  should the partner s t ay 

in one p l ace , to  s t ay there too for his sake , or to s e a rch for h im 

a c t ive ly should he disappear" . 

The f i rst  systemat i c  observat ions of  this  process invo lved 

p re cocial  b i rds by Spald ing in 1 8 7 2 . I t  was charac t e r ized by an e a r l y  

following response toward t h e  f i r s t  mov ing  o b j e c t  o b s e rve d by t h e 
hat chl ings . The phenomenon was first  de f ined by He inro t h  ( 1 9 1 0 )  a s  

"p ragung" which was given t h e  Engl ish t rans lat ion " imp r in t ing" by 

Lorenz ( 19 35 ) . 

Boch ( 1 960)  showed that imprint ing occurred in respect  o f  p arent s ,  

s i b l in gs and the physical environment .  It  has also  b e en found to have 

a p r o found e f f e c t  on later soc i al a f f i l i a t ions , e . g . , s e l e c t ion o f  

sexual p ar tners ( review , Fox ,  1 968) . Comprehens ive s tudies on 

imp r in t ing have been provided by Sluckin ( 1 964) , Bateson ( 1 9 6 6 )  and 

Hess  ( 1 9 7 3 ) , amongst others . 
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Opinions vary as to whe t h e r  imp r in t in g  as clas s ic a l ly studied in 

p recoc ial  b irds is  the same as  the primary soc ial i z a t ion observed 

b e tween the ungulate  dam and o f fspr ing .  Various characterist ics  such 

as  rap idity  o f  ons e t  of the p rocess and the component s of  an innate basis 

p lus s ubsequent learning are  common to  both processes , but  t here also 

exis t a number of  differences . For examp le , Lorenz ( 19 35 ) and Bach 

( 19 6 0 )  considered that imp r in t ing was f ixed ,  i . e . , i rreve r s ible , but 

ungula t e  s t udies reviewed by Lent ( 19 7 4 )  suggest  that this is not the 

case . Also , imp r int ing appears to be related solely to the neonate 

w i t h  no pos i t ive act ion required by the mother .  Amongst ungulates  

b o t h  mo ther and offsp r ing have been found to p lay a c ruc ial role 

(e . g . , Coll ias , 1956 ; Rev iew Len t , 1 9 7 4 ) . 

Conversely , Hess ( 1 9 7 3 )  believed that the two p rocesses were the 
>'< 

same , because both  are charac terized by a crliical p e r iod , pos t-par tum ,  

of  an ext remely  short dura t ion . Hess  also cons idered tha t both 

p ro cesses  shared the chara c t er i s t ic of  no t influenc ing the nat ure of 

the b ehaviour i t sel f , but that  they had the func t ion o f  influencing the 

obj e c t  to  which the behaviour was dire c t ed so that o thers t ended to be 

e xc luded . Fur thermore , He ss  contended that both p rocesses we re 

i rreversible as once a bond had been fo rmed no other  could be made as 

e as i ly .  

Because o f  these d i f fe rences in op inion i t  was decided t o  refer to 

the association between the cow and calf in this t he s is as a bond and 

to res t r i c t  the term " imp r i n t ing" in reference to p reco c ia l  b ird species . 

The format ion o f  the d am-offspr ing bond to  t he exclus ion o f  other 

individuals has been found to be universal among ungulates  even in those 

spec ie s  whi ch otherwise maintain open social group s (Lent , 1 9 7 4 ) . Bond 

f o rmat ion requires individual recogn i t ion and usua l ly occurs fai rly soon 

a ft e r  b irth . It  is characterized by certain behaviour p a t terns exh i b i t ed 

b y  the dam ( e . g . , grooming and pro t e c t ion of  the neonat e )  and the 

o f f sp r ing (e . g . , following and prone responses ) .  

* 
S luckin ( 1 9 7 0 )  de f ined c r i t ical period as "a c e rtain length of  t ime i n  

ontogeny which is of  crucial importance f o r  t he deve lopmen t  of  some 

charac t e r i s t i c  behaviour p a t tern" . 
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Both imp r in t ing and the ungulate bond form ove r  a rel a t ively short  

period  of  t ime .  Lorenz ( 1 9 3 5 )  called this  the "c r i t ical" period . 

The d urat ion of this period was found to  be species-spec i f ic , but  

variable between d ifferent species  ( Fraser , 1 968) . Hudson and Mul lord 

( 19 7 7 )  with 14  mul t iparous Fr ies ian x Jersey cows found that a 5 min . 

con t a c t  period with a calf immediately post-partum was suf f icient for 

format ion of a s t rong spec i f ic bond . I f  no contact  was allowed for 

periods  up to  5 h post-par t um the bond d i d  not occur in 50%  o f  t he 

cases . 

The belief  that bond format ion could only occur within a d e f inable 

and relat ively short length o f  t ime was f irst  disputed by Sco t t  ( 1 9 6 2 ) . 

He conside red that  the cap ac i ty for such att achment was never los t ,  

a l though i t  migh t  occur more slowly outs ide the p e r iod o f  soc ial ization . 

Thi s  was sub s t ant iated by Hersher et a l .  ( 19 6 3 a ,  b )  when observing goa t s  

and sheep . I t  was pos s ib le to have nannies and ewe s accep t young , even 

those of the o the r specie s , when the young were not  put with the females 
' 

unt i l  2 to 1 2  h pos t-par tum .  This extended int e rval  was termed 

"sens i t ive" to  d i fferen t ia t e  it  from the "c r i t ical " period by S luckin 

in 1 9 7 0 .  

4 . 3 Rat e  of bond formation 

Spec ies var iat ion has b een found in the rate o f  bond format ion 

( Frase r ,  1 9 6 8 ) . It  appears to be a func t ion of  the type of  dam- -

o f f s pring relat ionship . In  hider-type spec ies bond format ion oc curred 

ove r  a much longer per iod than was the case amongs t follower-type 

species (Lent , 1 9 74 ) . 

There has also been shown a d ifference between the dam and 

o f f sp r ing in their respe c t ive rates . The at t achmen t  forms much more 

rapi dly for the mothe r .  I n  contrast ,  the behaviour o f  the young 

animal remains opportunis t i c ,  if the mo ther is no t readily avai l able an 

a l t e rnat ive will  be sought (Len t , 1 9 7 4 ) . S cot t ( 1 96 2 )  in h i s  review 

on p rimary socializat ion conc luded that there were two prin c ipal  

f ac tors determining rate  of  bond format ion in the neonate .  These were 

the exis tence of  a wide range of  s t imul i  in cluding pain , lonel iness and 

hunger and the degree of emot ional arousal exhibi te d  by the young anima l . 
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4 . 4  Ind ividual recogn i t ion 

Fo rmat ion of the bond requires that  the part i ci p ants  can recogn i ze 

and remember t he character i s t ics o f  each o ther . The abi l i t y  t o  rememb e r  

individual characterist ics  was demonstrated in cat t l e  b y  Hudson and 

Mul lo rd ( 19 7 7 ) . The bond was s t ill  evident a f t e r  t he cow and calf  were 

separated for 1 2  h. However ,  after  24 h separat ion the cow was unab le 

t o  recogni ze t he cal f a l t hough she s t i l l  showed s i gn s  of  dist res s .  

Evidence indicat ing a n  aud i tory bas is for ind ividual recogn i t ion 

has b een reported  for sever a l  ungulates  inc luding c a t t le ( Schloe th , 

1 95 8 ;  Temb ro c k ,  196 3 ; Wagnon ,  1 9 6 3 ; Kiley , 1 9 7 2 ) . Selman e t  al . 

( 19 70 a )  and Donaldson ( 1 9 7 0 )  recorded d i f feren t f o rms o f  vocal izat ion 

f rom the cow and the cal f . Each o f  t hese calls was always emi t t ed 

unde r  speci f ic cond i t ions . 

Olfact ion appears to  b e  important , especially for  the mo ther in 

the pos t-partum period ( Bareham,  1 9 7 7 ) . Hess ( 1 9 7 3 )  suggested  that 

o l f ac tory characteris t i cs we re learnt during the p e r iod of intense 

l i cking and muz z l ing post-partum and that this forms the bas is o f  the first 

d i s c r iminat ion by the dam b e twe en young animals . Rendering the 

p re - p ar t urient animal anosmic was found to  preven t any l i cking response 

to  b irth fluid s .  However ,  Po indron and Le Neindre ( 19 7 5 )  considered 

the sense o f  sme l l  was no t of cr i t ical import ance in the cow ' s 

ident ification o f  the cal f .  

Visual recogn i t ion is  less  amenable to  experimental manipulat ion 

and the informat ion on t h i s  aspect of sensory recogn i t ion is probably 

l e s s  prec ise than that ava i lab le for the other sens e s . Schloeth ( 19 5 8 )  

s tudying wild Camargue cat t le observed that visual iden t i f icat ion by 

the calf  was based on the p e rcep t ion o f  spe c i f ic mat ernal behaviour 

p a t t e rns . An alternat ive b as is for v isual ident i f icat ion could involve 

phys ical characterist ics of the ind ividual , but t h i s  has not been 

inv e s tigated in cat t le . 

Once the iden t i ty o f  i ts own young has been e s t ab l ished mos t  

mo t hers were observed t o  p l ay an ac t ive ro le in s t r engthening and 

maintaining t he bond by rej e c t ing and even "driving" away alien youn g 

i � .. � .. , 1 1  • ..; · •: 1:1\�l 
i..IQ• - '' 
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( Fraser , 1 9 68 ) . This b ehaviour has been recorded in c a t t l e  (Wagnon , 

1 9 6 3 ; Rit te r  and Wal se r , 1 9 6 5 ) , and was considered by Hes s  ( 19 7 3 )  to  

i nd icate that  the success of  bond format ion was d ep endent only on  the 

d am with no cont ribut ion required from the off spring .  

4 . 5  Man ipulat ion of sensory recognit ion 

The trad i tional me thod of fos t e r ing calves ont o  cows involves 

removal of  d i s t inguishing calf  odours ( Eve r i t t  e t  a l. ,  1 96 8 ; Kilgour , 

1 9 7 2 ) . 

Maski n g  the cow ' s  s en s e  of sme l l  by e i ther smearing her nose 

wi t h  l inseed o i l  (Crowley and Darby , 1 9 70)  or by admin i s t e r ing a nasal 

anaesthe ti c (Kiley , 1 97 6  unpubl . data)  has been shown to increase the 

l ikel ihood of the cow accep t ing al ien calves . Al ternat ively , it  is  

p o s s ible to disguise the  odour by  cover ing the c a l f  with  the skin of  

t he fos ter cow ' s own cal f .  Although this method is f requent ly used on 

New Zealand farms no exper imental data  regard ing success rate are 

available . 

Trad i t ionally foster ing involves conf ining t he al ien calves wi th 

the foster cow in a res t r ic ted area unt i l  nursing occurs without human 

i nvolvement . Thi s  generally takes about a week  and requires a high 

l abour inpu t and access  to yards or a small  paddock . The te chnique i s  

no t necessar ily succe s s f u l  and i n  some ins tance s a high leve l of  cross­

s ucking has  been reported ( e . g . , Kilgour , 1 9 7 2 ) . This  c ro s s-sucking 

was found to result in wide we ight gain d ifferences between calves 

( Eve r i t t  et a l . , 1 9 6 8 ) . 

In 1 9 7 7  Hudson presented ano ther me thod o f  fos t e r ing cows and 

calves . This  involved introduc ing t he calves w i thin minutes o f  the 

cow calving . On compar ing this  syt em to the previously des c r ibed 

method it was found that  all alien c alves were accepted w i t h in 24 h .  

The level o f  cross-sucking was 3 %  versus 30% i n  " trad i t ionally" 

f o s tered c al ves . Thi s  was reflected  in a sma l l e r  variat ion in weaning 

we ight amongst the calves fos tered b y  the newer system.  
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B l indf ol ding fo s t e r  cows was shown by Crowley and Darby ( 1 9 70 )  to 

i mp rove the success of  f o s t e r ing . Kiley ( 1 9 7 6 )  found that i f  fost e r­

c alves were sub s t i tuted for  the cow ' s own calf  they would  be accep t e d , 

b u t  i f  the cow ' s cal f was no t removed then fos t ering  d i d  no t occur . 

K iley sugge s t ed that e ither  the cow coul d  " count " (sic) up to 2 or tha t  

the facil i t y  to make con t i nual comparisons be tween the calves enab led 

easy i dent i fi c a tion of her  own cal f . 

Evidence indicates that cows vary in their  to lerance and acce p t ance 

of al ien calves . Kilgour ( 1 97 2 )  recorded up to 8 calves sucking 1 cow 

whi l s t  ano ther cow would only suckle 1 calf  al though 4 calves were 

i ni t ially fos tered on to her .  The dominance ( i . e . , soc ial rank) of the 

cow was sugge s ted by K iley-Worth ington ( 1 9 7 7 )  to b e  imp ortant in 

d e t e rmining whe ther a l ien c alves would be accep ted . 

5 .  Terminat i on o f  the Bond 

Termina t ion of  the bond in non-domes t icated  popul a t i ons is a 

gradual process . I t  i s  general ly as a resul t of  a succe ss ive 

p a r tur i tion or puberty in male offsp ring that comple te separa tion occurs . 

Af ter  partur i tion the d am and female yearling usual ly reun i t e  ( Len t , 1 9 7 4 ) . 

I n  ins tances where the dam does no t have any o f f s pring the yearl ing may 

c on tinue to nurse . Yea t e s  and Schmid t  ( 1 9 7 5 )  obs e rved th is in c a t t le 

and sugge s t e d  that i t  was a cont ribu t ing cause of  cros s-sucking . 

5 . 1  Wean ing 

Termina t ion of the ma ternal-f i l ia l  bond in undome s t i ca ted 

populations is  charac terised  by a gradual decrease  in the to lerance o f  

the dam toward her o f f s p r ing .  Eventually this  b ehaviour resu l ts in 

e nforced separation ( Len t , 1 9 74 ) . Conversely , dome s t ica t ion is  almo s t  

invariably a s so c ia te d  wi th a n  abrup t weaning which s igni f ie s  t h e  e n d  to 

any f ur ther associat ion b e tween the dam and o f f s pring.  This  art if ic ia l l y­

i nduced s it ua t ion may expl a in the phenomenon termed "weaning s t re s s " 

whi ch is  f requent ly  repor ted . 

This  s tress has been demonst rated as wei gh t  loss and as p sychological  

s t ress in calves (Young , 1 9 7 3 ; Nico l , 1 9 7 7 ) . However ,  Chr i s topherson 



1 0 2 . 

( 19 7 3 ) a f t er analyzing calf  b lood s amples did not f ind evidence of  

p sychological s tress and suggested that  this  s tress  was not of  

s igni f icance in  comparison to  the e f fect  of  nut r i t ional dep r iva t ion . 

However ,  b y  6 to 8 months  of  age milk intake represen t s  a small  

proport ion of  the  cal f ' s die t . I t  is more p robab le that volun t ary 

food intake , i . e . , graz in g ,  is  reduced and this is  mos t  l ikely a result  

o f  psychological d i s turb ances due to the cal f be ing separated f rom the 

cow . 

5 .  1 .  1 Age a t  wean ing 

Bailey  and Bishop ( 1 9 7 2 ) demons t rated that the longer calves were 

permit ted to  nurse be tween 4 and 1 0  months of age the greater  was their  

growth from 4 to  1 2  months of  age . This  could be due , in  par t , to 

seasonal and/or nut r i t ional e f fect s .  Fo r examp le , Bai ley et a l .  ( 1 9 7 5 )  

over a 2-year period found tha t autumn-born calves weaned , a t  8 months 

of  age , onto dry pasture  gained s ignif ican t l y  less we ight (P<O . OS )  

during the next 2 months than did calves weaned onto a pasture cut for 

hay or  calves whi ch we re suckled for a further 2 months . Howeve r ,  

this wei ght difference d isappeared when the calves weaned a t  8 months 

were given " good" past ure after  weaning . 

Chr i s t opherson ( 1 9 7 3 )  weaned calves at  e i the r 2 . 5  or a t  5-6  mon ths 

of age . Calves weaned at the younger age had a s l i gh t ly greater we igh t  

loss during the f irst  3 d post-wean ing . N icol ( 1 9 7 7 )  reported that the 

heavier calves at  weaning had a b e t ter post-weaning growth than did 

lighter  c al ves . This  e f fect  could have been compounded by age or sex 

o f  cal f . 

5 . 1 . 2 Management 

Nicol  ( 19 7 7 )  compared 2 weaning me thods which d i f fered in the type 

and degree of  post-weaning contact  be tween t he cows and calves . 

Difference s , between t he 2 wean ing me thods , were recorded as the t ime 

the animals took to " s e t t le down" as evidenced by the ir  respec t ive 

behaviour s . Despi t e  t h is d if f e rence the weight changes of the calves 

in t he two groups were s imilar a f ter  the f i r s t  day post-weaning . 
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Young ( 1 9 7 3 )  sub j e c ted calves to 1 of  3 post-weaning t re a tments ; 

f as t in g ,  crowding and t r anspor ta t ion . These were imposed for varying 

intervals of 1 to 3 d .  The pos t-weaning tre atment had relatively 

l i t tle e f f e c t  on the rate  of weight recovery compared with the e f f e c t  

o f  weaning i t se lf . Duration of  the treatmen t  was more importan t  in 

we i ght  recove ry than was the type of  t reatment .  Irrespe c t ive of  e i ther 

the t ype or length of  t r e a tment it  required 19  to  36 d for t he calves to 

regain their weight  at weaning.  

B .  RESULTS AND DISCUSSION 

1 .  Maternal Behaviour 

1 . 1 Ma ternal a t tendance 

The term grooming was found to be inappropria te as it implies that  

the cow concentrated her a c t ivity on only the cal f .  From the 

observations made in th i s  presen t s tudy the a l terna t ive term matern a l  

a t tendance i s  suggested , f o r  the following reasons . Ini t ially the cow 

was only invo lved in the inge s t ion of  membranes o f f  the neonate ( Plate  

5 . 1 ) .  Ma t e rnal grooming occurred later  as the cow trans ferred her 

a ttent ion to the calf . Subsequent grooming was frequently interrup ted  

by o ther ac tivitie s , such as inges t ion of  gras s covered with b lood and 

mucus and sel f-grooming by the cow .  It  was , therefore , ext remely 

d i f f icul t to accurately determine the durat ion of  ma ternal groomin g .  

Instead the followin g approxima tion was used : the dura t ion o f  ma ternal  

grooming began with the  f i r s t  l icking of the neona te and cont inued unt i l  

no  such further behaviour was observed . When maternal grooming was 

interrup ted by o ther ac t ivi t ies then the t ime period over which these 

o ccurred was dis coun te d . With one excep t ion ( P34-5 ) all the p r imiparou s  

c ows showed a sma l ler period of  such ma ternal grooming ,  average 32  min . 

( range 0 to  40 min . ) ,  than did the mul t iparous cows , average 105 min . 

( range 0 to  120  min . ) .  

There were 6 main parts  of  the calf which received maternal  

a t tention (Fig . 5 . 2 ) . The cow tended to groom part icular parts  of  

the  calf ' s body whenever they moved such as the  head and perinal 

region . Howeve r , the l e gs were infrequent l y  groomed despi te cons ider-

able movement . Ini t ially  maternal  a t t ent ion was concentrated on the 
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head and abdomen . Once the c a l f  was s tanding the shoulder and p e rianal 

reg ions were given the mos t  mat e rnal a t ten t ion . 

L icking of the perianal area was s ome t imes assoc ia ted wi th 

e l imina t ion by the nurs in g  cal f . The umb i l icus was more freque n t ly 

groomed by cer ta in o f  the cows a f ter the calf  had nursed , but  i t  was 

also  observed when the calf  was recumben t .  

l .  2 Pro tec t ion 

Con t rary to the f indings of Donaldson ( 1 970)  the cows in th is present 

s tudy were never ob served to show pro te c t ive behaviour to the calving s i te 

( i . e . , a gonism to  p revent access to or cont inued proximi ty by o ther 

anima l s , inc luding dogs and humans ) .  However ,  2 of  the  primiparous cows 

( P2 7 - 1  and P35-6)  showed p ro te c t ive behaviour agains t h erdma tes in defence 

of  the neona te . 

The presence o f  dogs H i thin 2 70 m of  the calves invariab ly resul ted 

in s pec i f i c  cows ( P 2 3-2 ; M2 4 -7 ; H33 - 1 3 )  showing a chara c t e ris t ic 

pro�c t ive behaviour (Plates 5 . 2  and 5 . 3 ) .  The cow would face the 

s t imu lus and s t re tch her head and neck forward with the nose a t  ground 

leve l . The head and ears were periodically shaken wh i l s t  the eyes were 

fully opened and the pup i l s  d i l a ted . The fore legs o f t en pawed the 

ground and dis turbed ground l i t ter and dus t .  Usuall y  these ac t i ons we re 

accompanied by s no r t ing and v igorous tail  movemen ts . The behaviour 

s ignal led the int en t ion of the cow and nearly always resul ted in the 

withdrawal of the intruder from the v i c in i t y . 

Gua rd ing behaviour as de s c r ibed by Wagnon ( 19 6 3 )  and Yea te s  and 

Schmi d t  ( 1 9 7 4 )  was frequen t ly observed (Plate  5 . 4 ) . I t  was no t possible  

to  de t e rmine any cons istent order in  the cows ' presence at  the calf-pool 

The term "cal f-poo l " was used t o  des c r ibe a group composed of  3 or  more 

c alves and wi th a t  leas t 1 lac t a t ing cow in at tendan c e  or rema in ing 

within 20  m of  the calves . Only cer tain of the lac t a t ing cows showed 

t he behav iour wh ich did no t appear to be re lated to mat ernal s t a tus . I t  

i s  s ugges ted tha t the term guarding b e  discont inued o r  quali fied a s  neither 

the occurrence of the calf-pool (Plate 5 . 5 ) nor the p re sence of  cows w ith 

the calves occurred as a means o f  p ro t e c t ing the calves . When po tent ial 

dange r existed all the dams would go to  the calf-pool and on making 



1 0 6 . 

Plate 5 . 2 :  Mat ernal d e f ence  posture - ant e r ior v iew 

Plate 5 . 3 :  Mat e rnal defence posture - l a t e ral  v iew 



1 0 7 . 

P l a t e  5 . 4 :  Ma t e rnal g u a r J J n g o f  L h� c n 1 f 

P l a t e- 5 . :5 :  The c a l f p o n ] and .-J t t endant c m v s  
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con t a c t  with their c a l f  d isperse so as to maximize d i s t ance be tween 

themselves and the d an ger , i . e . , movement  b y  individual cow-ca l f  p a i rs 

away f rom the dange r  ra ther than colle c t ive defense by  the cows of  all  

the calve s  was observed . Also the re was no t always a cow in close  

attendance at  all t:im:=s . However ,  this s tudy involved a 2 ha  area  wi th ready 

access to wa ter and n o  real thre a t  from predation h ence the s itua t ion is  

no t the s ame as  that involved in the s tudies of Wagnon ( 1 96 3 ) ; Rankine 

and Donaldson ( 1 968)  and Yeates and Schmi d t  ( 19 7 4 ) . 

The calf-pool was mos t  o f t en composed o f  calves be tween 4 d and 4 

month s of  age .  The c al f-pool re sul ted f rom the cattle  collec t ing t o ge ther 

in a def ined area . Throughout the observat ions only a l imited numb e r  o f  

a reas were u sed of  which  2 were much more f requently  chosen . By the t ime 

the calf ' s grazing t ime accounted for 30 to 40% o f  the adu l t  c a t t le ' s 

values t he calf  tended t o  rema in w i t h  the herd . Therea f ter the cal f-pool 

and associated cows was only observed during darkness when the herd was 

res t ing and inact ive . This sugge s t s  that the exis tence of the cal f-pool 

was related to development of  solid food intake and / or phys ical mat ur i ty 

o f  the calves rat her than as a means of  p roviding p r o tec t ion for the calves . 

As the calf-pool d id no t occur as  a means of prote c t ing the calves i t  

i s  sugge s ted that i ts exis t ance was an illu s t ra t ion o f  the high de gree of  

group cohes ion evident  amongs t the cat tle . This was also observed dur ing 

g r a z ing when the cows a l l  remained within an a rea o f  less than 0 . 5  ac re . 

1 . 3  Orien t a t ion 

Success ful loca t ion o f  the teat by the cal f required tha t the cow 

f a c e  towards the cal f and then maint a in a s ta tionary pos i t ion . These 

mat ernal behaviours have all been cons idered as orien t a t ion and thei r  

rel a t ionship t o  the calf ' s T-SA have been presented i n  Fig . 5 . 3 .  

Ins tead of showing o r ient a t ion some p r imiparous cows re treated or  

t urned the h indquarters away from the  approaching c al f .  Both these 

abnorma l  behaviours appeared to express  delibera te movement s by the cow 

to main tain  v isual contac t w i t h  t he cal f .  An al ternat ive exp lanat ion 

c ou l d  be tha t the cow a t t emp ted to maintain personal s pace . However ,  in  

the author ' s opinion th is i s  t he leas t l ikely explan a t ion as the  cow 

continually showed maternal a t tent ion toward the cal f ,  e . g .  grooming and 

inves ti ga t ion . These ac t iv i t ies are no t considered de fensive and would 
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there fore n o t  a i d  an a t temp t to maint a in personal space . The mul t iparous 

cows maint a ined v i s ual  and tac t ile con tac t with the calf by turn in g  only 

the head toward the offspring.  Thi s  prov i ded opportun i ty for mat ernal 

grooming and inve s t iga tion of the perianal re gion . 

Cer ta in of the mul tiparous cows were observed to  show moveme n t s  whi ch 

shif ted the calf  toward the udder region and direc ted i t  into a pos i t ion 

suitab le for sucking . These a c t iv i t ies usually involved the c ow muzzl ing 

and l i ck ing the p e r i anal area of the cal f . Less commonly recorded were 

p os i t ional movemen t s  of the hindquar ters toward the calf  or abduc t i on of 

the i p s il a teral h ind leg .  

1 . 4  Abnormal maternal behaviour 

Failure of mat e rnal drive at parturit ion as des c r ibed by K iley­

Worthington ( 1 9 7 7 )  was no t recorded in thi s  p resent s tudy . However ,  

ma in tenan ce of ma te rnal  behaviour did require cont inue d  s t imulation f rom 

the cal f . This app eared to be more than j us t  visual s t imulat ion . For 

examp le ,  one cal f ( P3 5 -H) be came phys ically s epara ted , bu t did no t lose 

visual con t ac t , from i ts dam. Af ter several  hours the cow le f t  the a rea 

and on the following day re fused to acce p t  the T-SA of he r calf . 

Rej e c t ion of  the neona te involved e i ther  the dam displaying agonism 

toward the calf or non-accep tance of  the cal f ' s teat-seeking ac t iv i t ie s  

( T-SA) . Both forms o f  rej e c t ion were not  due to a comp le te failure of 

ma te rnal dr ive as , un l i ke he rdma tes , the dam was no t dis interes ted in the 

calf bu t showed delibe r a te reac t ions to i ts behav iour and presence . 

With the exce p t ion of  one mult iparous cow (MJ0- 1 2 )  abnormal maternal 

behaviour was only obse rved in primiparous cows . Five o f  the 6 f i rs t-

c a lvers  showed some form of abno rmal mate rnal b ehaviour on f ir s t  see ing 

the neon a te . Usually t h is involved be l lowing and head-pushing d irec ted 

t oward the cal f . In a l l  except  1 cow ( P2 7- l )  this agonism ended wit h in 

seve ral  minutes of  b ir th a f ter the cow had inve s t iga ted the c al f .  

The mul t i gravid cow , M30- 1 2 ,  denied the calf access t o  the t e a t  in 

re f us ing to exhibi t mat e rnal  orient a t ion and she rep e a tedly e l i c i ted  

f o llow ing response from the  calf . 



2 .  Calf Behaviour 

2 . 1 Movement  
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P r ior to i t s  f inal expuls ion from the vulva the calf  occasionally 

exhib i ted head and mouth movements . These were usually accomp an i e d  by 

the re lease of  mucus and f luid f rom the mou t h  and snee zing . 

All the calves were expe lled from the c ow into a la teral prone 

pos i t i on (Plate 5 . 6 ) .  Sub sequent movements  appeared to be  init ia t e d  b y  

ma te rnal contac t a s  was also observed by Donalds on ( 19 7 0 ) . However ,  this  

con tac t was not  essential , for examp le ,  1 h e i fer calf  (P3 1 -H) a t temp ted to 

s tand a lthough her dam remained recumbent f or 17  min . fol lowing calving .  

Wi thin 2 min .  o f  b i r th all  calves excep t one M30 -B performed various 

moveme nts whi ch ro t a ted them on to the s ternum . Thereaf ter  they orientated 

toward the neares t cow ( Pla te 5 . 7 ) , wh ich was no t necessarily the dam. 

Some times this orien tation was accompanied by mou th movement s wh ich could 

be des c r ibed as  l ip-smackin g .  S imilar behav iour was also observed in 

b ison by Marj oribanks-Eger ton ( 1 9 6 2 )  and in cat tle by Kirchschofer ( 1 9 63 ) . 

Elevat ion involve d l i f t ing e i ther the shoulders ( Pla te 5 . 8 ) or  the 

rump (Plate  5 . 9 ) . This was fol lowed by an e x tens i on of the legs . This 

"hal f-up " pos ture described by Selman et a l . ( 1 97Gb ) was very frequently 

recorded prior to the  calf s tanding . ( The c r i terion for s tand ing was 

taken as the maintenance of an erect  s tance f o r  at least 1 min . ) .  On 
average there were 8 ( range 2 to 1 8 )  unsuccess ful a t temp ts made before 

f i r s t  s tanding was ach ieved ( Table 5 . 2 ) . All the calves , excep t 1 (M30-B) 

a t temp ted to s tand w i t h in 10  min . of b i r th . The excep t ion was the only 

calf born from a s tanding cow and the calf rema ined mot ionless for more 

than 5 min . in s p i te of maternal grooming and voca l i z a t ion . Des p i te this 

ini tial inactivity the calf s tood much earlier  (Anova P <0 . 02 )  than did  the 

oth er calves ( re f . Tabl e  5 . 2 ) . 

2 . 2  Ambulat ion 

The f i rs t  moveme n t  of the neona te was no t the same as walking in t he 

more balanced and co-ordinated adul t ,  there fore it  was decided to  use 

instead the term p roposed by Fraser ( 1 9 7 6 )  as ambula t ion . 

Uns te ad iness was a p rominent feature o f  this  movement wh ich was 

p robably exaggerated by walking on the foe tal d i gital pads . 
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TABLE 5 . 2 :  

Iden t i t y  
No . of  

calf 

P2 7-H 

P 2 3-H 

P3 1-H 

P34-B 

M32-B 

M30-B
a 

The t ime t aken and the number o f  a t tempts  made before 
standing by the calf  

Firs t a t t empt 
to  s t and 

(min . )  

2 

4 

9 

8 

9 

1 7  

No . of  
attempt s  

8 

2 

2 

6 

6 

1 8  

First  
s t anding 

(min . ) 

* 

46  

35  

48  

4 3  

2 6  

* All at t empts  t o  s t and ceased b y  3 5  min . pos t-par tum .  

a 
Signif icant  d i f f e rence (Anova , P <0 . 02 )  b e tween M30-B and the 
other calves was found . 

1 14 . 



2 . 3 Location o f  the teat  
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Loc at ion of  the teat  included a variety  o f  behaviour colle c t ively 

referred to as teat-seeking ac t iv i t ies (T-SA) . Once the calf made 

phy s i ca l  contac t w ith  t he cow it inves t igated  the cow ' s b ody . Thi s  

involve d  use of  the muz zle and tongue whi ls t  contac t was maintained b y  

the calf ' s p o l l  and h ead , a t  about  the leve l o f  the cow ' s ven tral sur f ace . 

The poll  was pressed agains t the cow and the muzzle rota ted upward w i th 

the neck extende d .  This produced an upward force whi ch direc ted the 

inve s t i ga tory ac tivi t ie s  to  the highes t  par t  of the cow ' s lower abdomen . 

2 .  3 .  1 Area s  invest iga ted 

There were 5 ma in p ar ts inves t igated and their respec t ive p ropor t ion 

of total  teat-seekin g  t ime has been presented  in F i g .  5 . 4 .  The calf  

tended to change i t s  a t tention to  d i f ferent p a r ts as i t s  T-SA p ro gre s s ed . 

Maternal  orientation and posi t ion rela t ive to the calf ' s location tended 

to resul t in the c a l f  making ini tial  con t a c t  around the forelegs . The 

T-SA were then d irec ted  to the abdomen adj acent to the cow ' s l imb s . 

Th ereaf te r , the calf  spent  p roport ionally more time inve s t igating a round 

the hindlegs un t i l  t he udder was located . This p a t tern con f l ic ts with  

Len t  ( 1 9 7 4 )  who reported  a tendency for  the neonate to  inves t i ga te 

spec i f i c  parts in a random me thod . 

There was a s i gn i f i cant (x2 , P< 0 . 02 )  tendency for calves to suck 

f rom an te r ior tea t s .  The main reason was t ha t  in 9 7 %  o f  the observa t ions 

the calf located the t e a t  whi l s t  in the reve r s e-para l l e l  nur s in g  pos i t ion ,  

i . e . , fac ing in the oppos i te direc t ion to the cow.  There was no tendency 

for the calves to nur s e  from one particular s ide of the cow ' s udde r .  

2 . 3 . 2  Tea t -seeking dura tion ( TSD)  

TSD was  fairly cons is tent b e tween 3 o f  the 6 calves born f rom 

primiparous cows and 6 of the 8 calves born from the o lder cows . Amongs t 

these 9 calves TSD ave raged 2 2  min . ( range 1 5  to 40  min . ) .  In these 

animals s ucking occurred on average 80 min . ( r ange 60  to 150  min . ) p o s t­

partum.  Of the o ther 5 calves 2 d ied (P2 7-H ; M36-H)  and 3 were unab le 

to suck due to abnormal maternal behaviour ( P3 1-H ;  P35-H ; M30 -B ) . 

A p o s s ible e f f e c t  of learning was reflec ted  in a s igni ficant (x2 , 
P<0 . 0 1 )  decrease in TSD be tween the first  and subsequen t sucking bouts . 
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The length o f  observat ions on whi c h  this data was b ased averaged 302 min . 

( range 2 10 t o  600 min . ) .  By t he second day a f ter calving t here was no 

f ur ther change in teat-seekin g durat ion . This suppor ts  the f indings o f  

Walker ( 1 95 0 )  and sugge s ts that there does exi s t  a l imi t t o  learning .  

2 . 3 . 3  Re leas ing factors  

No  s in gle  releas ing fac tor was found to be  respons ible  for the 

locat ion of the udder . Ins tead there appeared to be  a s e quence of 

s t imul i  whi ch progress ively d i r e c t e d  the calf to  the t e a t . The p rincipal 

s t imulus was v isual p e rception of the cow , but  the possible  con tribution 

of phys i c a l  contact  cannot  be ignored . 

Even b e fore s t anding , the c a l f  was observed to o r i en t a t e  toward the 

cow. Thi s  orien tation and approach appeared to be s t imula ted by the 

c lose p roximi ty of the cow. When s tanding , the calf approa ched the cow 

(Plate 5 . 1 0 )  apparently in res ponse to the larger s i z e  of  the cow. 

( Approach was also made toward humans and o ther cattle  p rovided they 

were no t r e c umbent and the re fore p r ovid ing a smal ler visual  area . ) 

After  phys ical contact was e s tablished the calf advanced down the 

s ide of the cow along the longi tud inal axis (Fig .  5 . 5 ) . This con t inued 

un til  furthe r  progress  was p revented  by contac t with one of the cow ' s 

l egs , i . e . , the normal axis ( F i g .  5 . 5 ) .  This obs t ruc t ion t ended to 

d irec t the c a l f ' s head into the angle made by the j un c t ion o f  the cow ' s 

leg and lowe r  abdome n ,  i . e . , late ral  axis ( Fi g .  5 . 5  and P l a t e  5 . 1 1 ) . 

I f  the cal f  was a t  the rear of  the c ow th is usual ly resu l t e d  in locat ion 

of the udde r . Thereaf ter the calf  concentrated i ts a c t iv i t ies on and 

around the udder .  Th is s ite p re fe rence sugge s t s  that  some fac tor such 

as the surface  of  the mammary gland , as was pos tulated by Hafez  and 

L ineweaver ( 1 968) , or the tempera ture of the udder , as was the op inion 

of  Ryl ands ( 1968) , may be  involved .  

I f  the calf was a t  the forequa r ters o f  the cow , mat e rn a l  grooming 

usually res u l ted  in the calf moving unde r  the neck and then p rogre s s ing 

toward t he rear of  the cow.  
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2 . 3 . 4  Factors a f f e c t i ng teat-seeking act iv i t i e s  

The c a l f ' s succes s i n  loca t ing the teat , as measured b y  teat-

seeking duration , depended on  a number o f  factors . The neonate ' s 

abi l i ty t o  remain s t anding was a reflect ion of  its  balan ce and 

co-ordinat ion . B y  the 3rd h p o s t -partum there was l i t t le further 

improveme n t  in these abil i t ie s .  In the ins t ances in whi c h  sucking had 

not occurred within 2 h of birth , the calf usually ceased further T-SA . 

This could be due e i ther to fat i gu e  or the lack of pos i t ive r e inforcement 

whi ch wou l d  result in further a c t ivity by t he cal f . 

The c a l f ' s behaviour was also important in locat ing the  t e a t . 

The neonat e  at temp ted to  maintain p hys ical contact with  the dam a t  all  

t ime s .  On reaching the  end of  the  cow ' s b ody the cal f would immediately 

turn unt i l it reached the other s ide  when it would cont inue a long the 

longit udinal  axis . 

Ne i the r calf sex ( 5  males  and 8 female s )  nor b irth  we i ght , average 

28 , &ange 2 4  to 32 kg)  were found t o  s igni f i cantly  e f f e c t  the t ime 

e lap sed pr i o r  to f ir s t  suck post-par tum. Howeve r ,  only 1 3  calve s  we re 

involved and this low number may no t ne cessarily rep resent the t rue 

situat ion . 

Shape of the cow ' s lowe r abdomen appeared to a f fe c t  the cal f ' s 

T-SA in one case (M30- 1 2 ) . In this  cow the udder was the lowes t  part  

of t he cow ' s vent ral outline , i . e . , be low the j unct ion o f  the axis  and 

the calf  spent 80% of the total  t ime spent t e at-seeking around the 

hindlegs a t  a leve l above the udder . 

suck and d i ed 8 d later . 

The cal f was never observed to 

The area of the calf groomed by the cow was also importan t  in 

de termining TSD . I f  the cow pers isted in facing the c a l f  the neona t e  

was unab l e  to  progre s s  toward t h e  cow ' s h indquarters . Howeve r , i f  the 

cow s tood s t il l  and turned her head to groom the per ianal  region t hen 

the calf was d irected  toward the udder region . Cont inued pre sence o f  

the calf a t  this area appeared to  be  s t imula ted  by mat e rnal  grooming a t  

the calf ' s perianal region . 



2 . 4  Filial response s  

2 .  4 .  1 Fol lowing response ( Fo . R) 
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I n  this  present s tudy a d i s t inct ion was made be tween approach 

behaviour ( i . e . , movement towards a spe c i f i c  stationary obj e c t ) and 

following  behaviour ( i . e . , movement in pursu i t  of a moving obj e c t ) .  

Other s t udies reviewed cons idered these behaviours to  b e  express ions 

of  a s ingle response which d i f fered only in their s p a t i a l  consequences . 

Whi l s t  this  may be correc t the d i s t inct ion was cons idered j us t i f ied 

because approach behaviour in this present study involved rrovement by only 1 

an imal whils t the Fo . R  \vas elicited by the cow showing "walk-away " behaviour 

(Plate 5 . 1 2 )  which resulted in t he appropriate response by the cal f  

(Plate  5 . 1 3 ) , i . e . , Fo . R  involved movements b y  2 anima ls in the same direc tion .  

Ini t ially the Fo . R  was non- specif ic , but by the t ime the calf  had 

sucke d , usually wi thin 2 h of i t s  birth , the cal f wou l d  only show the 

response to i t s  dam . Sub sequent gene ralized  responses  t oward non­

spec i f i c  cat t le , as described by Len t ( 1 9 74 ) , were only recorded when 

the herd was being mus tered . 

2 . 4 . 2  Prone response ( Po . R ) 

The Po . R  resul ted when the recumben t calf  was appro ached and 

phys ical contact  was made by humans or cat tle  other than the dam 

(Plate 5 . 14 ) . As a resu l t  o f  t h is contact  the calf  woul d  extend i t s  

head and neck along the ground . The ears were held aga ins t the head 

and the e yes opened . Usually the l imbs were flexed aga ins t the body . 

All these movemen t s  served to min imize the calf ' s body p rof ile 

(Plate  5 . 1 5 ) . 

An a l ternat ive posture in which the young an imal t urns the head 

and neck a long t he s ide of the body has been recorded in several 

specie s , e . g . , Gaze l les (Wal the r , 1 9 6 8 )  and Pronghorns ( Autenrieth and 

Fichter ,  1 9 7 4 ) . However , in t h i s  present s t udy , t h i s  pos tur e  was not  

cons idered to be indicat ive of  Po . R  for a number of  reasons . The 

pos ture was init ially recorded at later ages than was t h e  Po . R  (c . 14 d 

versus 3 d ,  post-partum) and was also of ten shown by the adu l t  cat t le . Also , 

t he pos ture was never exh ib i t e d  in response t o  the p r e sence of  con t a c t  
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Plate 5 .  14 : Elicitat ion o f  the p rone response 
N . B . Inve s t i gatory b ehaviour of the s t an ding calf 

Plate 5 . 15 :  The p rone respon s e  ( Po . R) 
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o f  h umans o r  h erdmates . Also , Ruckebus ch ( 1 975 ) described an analogous 

post ure in c a t tle which he cons i dered to be indicative of rapi d  eye 

movement s leep . 

2 . 4 . 3  Fear response ( Fr . R) 

The Fr . R  d i f fe red from the Po . R  in that i t  was no t chara c te r i s e d  by 

tonic immob i li ty ; nor was there any change in pos ture . The b ehaviour 

was shown by a l l  ca t tle irrespec t ive of age unl ike Po . R  which was only 

e xh ib i te d  by calves . 

Fo . R  could also be d i f feren t i a ted f rom the usual response shown b y  a 

c a t tle  bea s t  on reac ting to some s t imul i .  The Fr . R  a lways invo lved an 

ab rup t cess a tion of the animals ac t ivit ies such as sel f-grooming , sleep ing 

or rumina t ion . Ins tead an increase in arousal was e xhibi ted . The degree 

o f  arousal was related to the intensi ty o f  the s t imulus , e . g . , i f  the 

in truder approached closer than 3 m the calf  would s t an d  and re t re at ; 

however i f  the in t rude r  stopped c .  10- 1 5  m d i s t ance the calf  would  s imp ly 

main tain visua l  and /or o l f ac tory contact  by rotatin g  i t s  head . 

2 . 4 . 4  Oc currence of the responses 

These 3 res ponses were exp ressed  by the calf in response to p ar ticular 

behaviours of ano ther and have been presented in Fig . 5 . 6 . The dam on 

ini t i a t in g  a con t ac t  p e r iod  �vith the c a l f  would approach to c .  8 m and 

then s tand and wait  for the calf to make phys ical con t a c t  ( P l a te 5 . 1 6 ) . 

In mos t  ins tance s , the cow would wai t  for c .  3 min . and i f  there was no 

res ponse f rom the cal f she would e i ther vocal i ze and/or  approach towards 

the cal f .  Phys ical con tac t by the dam invariab ly cons is ted of grooming 

and voca l i z a t ion (Plate 5 . 1 7 )  whi ch wou ld resul t in nurs ing .  Alt e rnatively , 

the cow would e l ic i t  Fo . R  by showing "walk-away " behaviour . 

Int ruders d if fered in the ir  approach and conta c t  behaviour from the 

d ams . Cont a c t  was invar iab ly inves t i ga tory and was made whi l s t  the calf  

was  s t il l  recumbent , i . e . ,  cal l ing-out was never observe d . On a l l  

occas ions the c a l f  reac ted b y  adop t ing the Po . R .  

3 .  Interrela t ionship of  Maternal and Fil ial Behaviours 

The spe c t rum of interact ions be tween t he c ow and i t s  calf in the 

immediat e  pos t-par tum period has been outlined in Fig .  5 . 7 .  Ini t ial 

and subsequent movements  by the recumbent calf were s t imul a t e d  b y  the 
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P l a t e  5 . 1 7 :  

Na t e rnal  o r i e n t a t i on t oward t h e  c a l f 
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f orm and intens i ty o f  mat e rnal  behav iour . On s tand in g , the cow 

approached the recumbent  cal f and then showed one of  two mutually 

e xc lus ive b ehaviours ; inve s t i gation or a ttack.  If  the normal maternal  

b ehaviour o ccurred , i . e . , inve s t igat ion , the cow would then groom the 

c al f ; al t e rnat ively the cow would a t tack the c al f .  This  l a t te r  

behaviour was assoc iated w i t h  a characteristic  vocal i z a tion very s imilar 

to the sexual bellowing of a bul l .  

The maternal  behaviour and the calf ' s  response s t imulated each o ther 

b y  a p roce s s  commonly described as " feed-back" (Hinde ,  1 9 70 ; Manning , 

1 9 72 ) . Ini t ia l ly the feedback was pos i t ive , b u t  w i th t ime the calf  

would s t and in response to mat ernal grooming or would exhib i t  Po . R  if  the 

dam was a t t acking i t .  The Po . R  appeared to appease the c ow a s  further 

a gonism would cease . Af ter the calf  had maint a ined immobi l i ty for c .  
5 min . the cow would inve s t igate and then groom the calf , there a f ter 

normal mate rnal behaviours would usually b e  exp ressed . However ,  2 cows 

( P 2 7 - 1  and M30- 1 2 )  con t inued to show abnormal behaviours . Th e mul t i gravid 

cow re pe a te dly e l i c i ted Fo . R  and nurs ing was never observed . In  the o ther 

e xamp le cessat ion of mat e rnal a t t ack resulted in the calf  moving and this  

invar i ably s t imula ted the cm..r to  a t tack . Eventually the calf  assoc ia ted 

i t s  movemen t with maternal a t t ack and thereaf ter  main tained Po . R  indefin i tely 

The cow then concentrated her at tention on se lf-grooming and placen tophagia 

and no furthe r  contact  be tween the cm• and cal f  \vas o bserved . The calf  

d ied the following day , when a pos t-mor tem examina t ion was made . The calf 

was extens ive ly b ruised , al though no frac tures or excessive haemorrhag e s  

were found . 

The relationship b e tween ma ternal s t a tus a nd the occurrence of 

abnormal maternal behav iour has alre ady been d i scus s e d . The assoc iat ion 

des c r ibed sugge s t s  that  mat e rnal abi l i ty is no t ent i r e ly ins t in c t ive , i . e . , 

innate , b u t  that there is  a learn t  component involved .  I t  would be  wor th­

whi l e  to repea t  calving observa t ions of  the same cows over several years i n  

order t o  s tudy t h e  poss ible e ffec ts  of  maternal exp e r ience . 

I t  was also evide n t  that  cows varied widely b e tween each o ther in the 

intensi ty ,  i . e .  dura t ion and degree of express ion , and the form of maternal 

behaviour shown . De termin a t ion o f  the repea t ab il i ty of  thi s  variat ion 

b e tween individual cows would requi re observa t ions to  be made over 

suc c e s s ive years . Such informa t i on migh t allow for some de termina t ion o f  

the gene t i c  componen t o f  ma ternal behaviour . 



4 .  Weaning 

4 . 1 Changes in b ehav iour 
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The 6 non-lac t a t in g  cows (N-L) were kep t in yards adj acent to the 

weaned calves for the f irs t 3 d pos t-weaning .  The p roximi ty o f  these 

cows was re f le c ted in the b ehaviour o f  the c alves . Whi l s t  the cows were 

in the yards the calves campe d  and grazed wit h in 75 m. Dur ing the f i rs t  

7 d pos t -weanin g  the calve s showed a very h igh level o f  uni t y  and cohesion 

in the ir a c t iv i t ies and s p a ti al d i s t r ib u t ion ( P la te 5 . 1 8 ) . They rema ined 

w i thin 18  m o f  each o th e r  and at  any one t ime a t  leas t 80% showed the same 

behaviour , e . g . , gra z ing , rumin a t ion , res t ing , and walking . 

� removal o f  the N-L cows the calves showed he igh tened reac t iv i ty 

to  sudden noises or p re sence of o ther animals . The i r  social behaviour 

a lso chan ged . Prev iously the mos t  common form of  soc ial in teract ion was 

p l a y , but  now agon is t i c i n t e rac t ions became increas ingly obvious . Th is 

was assoc iated with the format ion of  a social rank ( Fig .  5 . 8 ) .  Th is 

i ncrease in agonism , in  the absence of  adul t c a t tle , could be due to the 

removal of a regula t in g  inf luence . The calves may have feared repr i s a l s  

f rom th e older  catt le . Al t erna t ively , the increase i n  agonism may have 

been a re f l e c t ion of p sychological s tress due to weaning or i t  migh t be 

due to factors such as c a l f  age , or the comp o s i t ion of  the group . 

Soc ial rank was rap idly es t a b l ished and by 6 d ,  pos t-wean ing , t he 

f requency and seve r i t y  o f  agonisrn had de cline d .  The decl ine in agon ism 

was evident when comp a r ing the frequency with which such interac t ions were 

observed on success ive days post -weaning .  This  agonism was replaced b y  

an increase in grooming behaviour .  The c alve s mos t  f re quen t ly groomed 

were the mos t  dominan t ,  i . e . , had the h i ghes t social rank . This  sugge s t s  

that grooming was , to some exten t , an appeasement b ehaviour by the more 

submiss ive calves . The j us t i f i ca t ion for describ ing this  as appeasemen t  

behaviour was supported  by the type of  behaviours observed . For examp le , 

P2 3-H on app roaching M33-H exhib i ted head-bu t t  in tent ion movements . M33 -H 

responded by grooming P23-H . This  ac t ion b y  the s ubmiss ive caTf resulted 

in P 23-H showing no fur ther aggress ive b ehaviour . 

The dams reac ted to loss  o f  con tac t with  the c alves by an apparen t 

increase in ac t ivit y , e . g . , vocali z a t ion and walking .  Dur in g  the f i r s t  

5 d pos t-partum the cows congregated i n  the corner o f  the paddock c lo s e s t  

to the c alves ( P l a t e  5 . 1 9 ) . Th is aggregat ion resu l ted i n  an apparent 

d e c rease in graz ing and rumina t ing t ime over this period . 
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Plate 5 . 18 :  Group cohes ion showing l eadership- fel lowship b eh aviour 

Plate 5 . 1 9 : Aggregat ion of  the cows following weanin g 
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Thi s  a lso  result ed in damage to  the fences and pugging o f  the ground . 

By the 9 t h  day there was no apparent ind icat ion that t he i r  separation 

from the i r  calves at  wean ing was s t ill  influencing thei r  behaviour . 

4 . 2  Changes  in  calf  l ivewe ight 

The average l ivewe ight o f  the 1 1  Angus calves i s  p lo t t ed in 

Fig . 5 . 9 .  Regression analys i s  o f  livewei ght data t aken at certain 

t imes before , at , and after weaning was also made (Table 5 . 3  a and b ) . 

In both  analyses a non-sign i f icant d i f ference in cal f l i vewe ight over  

t ime was  found . This sugge s t s  that  weaning did not  s igni f icant ly 

depress  cal f we i ght . 

A llowing the calves some con t a c t  with N-1 cows may p rovide a 

part ial  exp l anat ion for these resul t s . Alternat ively , the shor tage o f  

pas t ure  over the month pre ced ing weaning may have depres sed milk 

produc t ion to  such an exten t  that by  weaning the cont r ib u t i on of milk 

to the calves d i e t  was relat ive ly unimportan t . De terminat ion o f  the 

milk ava i l ab le to the calves would require measuring milk p roduc t ion 

which was not  undertaken in this present study . The e f fe c ts of calf  

age  a t  weaning and the degree o f  separat ion be tween the cows and calves 

may also  have had an e ff e c t  on subsequent events . 
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TABLE 5 . 3 :  

Source 

Re gre s s i on 

Error 

Source 

Regress ion 

Error 

1 3 3 . 

( a )  Regres s ion analys i s  o f  t h e  l iveweight data  for the 
1 1  Angus calves for 1 1  d :ere-weaning, wean ing and 
3 d pos t -weaning 

s . s .  df MS S F 

2 5 3 . 4 0 5  1 25 3 . 4 0 5  

8 8 6 4 . 35 1 9  4 6 6 . 54 5  
0 . 54 3  NS 

( b )  Regress ion analy s i s  for l ivewe ight data  ob tained 
1 1  d pre-weaning, at wean ing and 2 1  d :eas t -wean ing 

s . s . 

1 6 9 5 . 6 7 

1 1 9 2 3 . 5  

df 

1 

28 

MS S 

1 6 9 5 . 6 7 

4 2 5 . 8 3 8  

F 

3 . 9 8 2  NS 
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A .  LI'IER/I.TURE REVIEW 

1 .  Mechani sm o f  Sucking 

1 . 1 The sucking response 

NURS I NG 

1 34 . 

S I X 

The s ucking response comp l e t e  with i t s  accompany ing orien tat ion 

movements is one of the ear l i e s t  comp lex  behaviour p a t t e rns exhibi ted 

by newborn mammal ian s p e c i e s  (Ross  et a l . , 1 9 5 7 ) . Bal iassn ikowa and 

Model ( 19 3 1 - 3 2 )  de scribed the suck ing response as a chain reflex 

compounded of  search and o r ientat ion re flexe s  accompanied by sucking 

and swallowing act s .  

Wol f f  ( 1 9 58 )  found that mammalian sucking behaviour could be 

d ivided into  2 categories ; nutri t ive mode and non-nu t r i t ive mode , 

according to temporal o rgan iz a t ion . Among mos t  o f  the spe cies  

i nve s t i gated there existed wide variat ion in  the mean sucking rate o f  

t h e  2 mode s .  In calve s the re was no real d i f ference recorded be tween 

the c a t e gories . 

Adler e t  a l . ( 1 9 5 8 )  cons idered that sucking had 2 func t ions ; the 

p rovis ion o f  nut r i t ional and emot ional requiremen t s  for  the young 

anima l . Conversely , Fraser  ( 1 9 6 3 )  cons idered that  these requirements  

resul ted i n  2 d i s t inc t behaviours ,  described a s  the "pushing syndrome " and 
"head-pre s s ing" , resp e c t ively . Thi s  is  supported by Walther ( 1 9 6 4 )  

who observed a d i s t in c t  f o rm o f  s ucking only recorded i n  response to  

s ome d i s t urbanc e .  

Walker ( 19 5 0 )  described the ins t inct ive t endency of  calve s t o  suck 

a t  udder height  as  opposed t o  feeding from a bucket on the ground . 

Thi s  reluc tance may be due not  only to the level the mil k  i s  p o s i t ioned 

at relat ive to the cal f ' s h e ad , but also that inge s t ion f rom a teat i s  

d i f feren t  f rom the me chanism invo lved in drinking f rom a con taine r .  



1 . 2  Pulsat ion rate  
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Martj ugin ( 19 4 4 )  recorded the pulsat ion rate in suckled calves 

b e tween 3 and 105 days  o f  age and found a vari a t ion o f  2 to  3 6  during 

any one sucking perio d .  The number  of p ulsations per minut e  ave raged 

9 1  and ranged between 62 and 1 14 .  Hafez ( 19 6 1) cited by Hafe z  and Bouissou 

( 19 7 5 ) , obt a ined an average of 74  pulsat ions per minute  ( range 57  to 

1 02 ) . Pulsat ion rate was found to  decrease toward the end o f  each 

s ucking period and as the cal f grew older (Mart j ugin , 1944  and Hafe z , 

1 9 6 1 c i ted by Haf e z  and Boui s son , 1 9 75 ) . 

1 . 3  Milk removal 

Hafez ( 1 96 4 )  des cr ibed t he process of  sucking as  a series  o f  even t s  

t imed b y  hormonal and humo ral fac tors . Sucking was divided into 2 

phase s . The first  was con s i dered to last  less  than 1 min . and was 

chara c terized by res t l e s s  ac t ivity in the calf as it s t imulated  the 

udder . Thi s  s t imulat ion resulted in the occurrence of the milk-ej e c t ion 

re f lex  ( Fras e r , 1 9 68 ) , commonly termed milk " let-down" . With the let-

down of  milk , second phase  o f  sucking be gan and was characterized  by 

relat ive immob ility  by the cal f  ( Hafez , 1 9 64 ) . Af ter  a few minutes  

the intramammary pressure decreased as  a comb ined result  o f  withdrawal 

o f  mil k  and relaxation of the myoepi thelium in the mammary gland . As 

this  o ccurred a more ac t ive s t ate , s imilar to that exh ib i t e d  during 

f i r s t  phase sucking , was resumed by the calf ( Cross , 1 9 6 1 ) . 

Martj ugin ( 19 4 4 )  d i s t inguished be tween two dis t inct  aspe c t s  of  

milk inge s t ion , sucking and swallowing , which were ref le cted in pressure 

changes in t he mouth . A wide var iat ion in these pressures b e tween the 

5 c alves was recorded . The n umb e r  of  pulsat ions during sucking varied 

at  d i fferent t imes and b e tween calve s , but  remained f airly cons tant for 

each calf at  any one t ime . 

2 .  Behaviour 

2 . 1 Approach and i n i t i a t ion 

Ini t i a t ion o f  nurs ing s e ssions by the dam has been shown by the 
" calling-out " o f  t he o f f s p r ing . It  was frequen t ly observed in h ider­

type s pe c i e s  (Len t , 1 9 74 ) . S chulle r ( 1 9 5 7 )  report ed on a 2 mth old 
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dome s t ic calf which continued to rea c t  to maternal vocalization  by udder 

searchin g ,  even though it had been handreared . Long d i s t ance vocal  

exchanges p re ceding nursing were  observed by S chloe th ( 19 5 8 ; 1 96 1 )  in  

f e r a l  c a t tle . Wagnon ( 1 963 )  recorded that in  17%  of  an unspe ci fied 

numbe r  o f  observations , the calf responded to maternal vocali za tion . 

S i milar  resul ts were repo r ted by Nicol and Sharfeldin ( 19 7 5 ) . 

Lent ( 1 974 ) describ ed a par ticular behaviour exhibi ted by young 

ungulates  as "heading-off" . Thi s  involved the young animal s t anding in 

f r on t  of its  mother in order to stop her forward movement , thereby 

a llowing nurs ing to occur . 

Various worker s  (e . g . , Wal ker , 1 96 2 ; Wagnon , 1 96 3 ; Kilgour , 1 9 7 2 ; 

Nicol  and Sharafeldin , 1 9 7 5 )  have observed tha t cow-calf pairs tended to 

nurse a t  the same t ime . Thi s  could be explained by the concep t of 
"soc ial f ac i l i ta t ion" def ined by Crawford ( 1 93 9 )  as "b ehaviour showing 

increments in the frequency or intens ity of responses already learnt by 

the individual " . It is f re q uently used to refer to an increase in a 

p a r t icular ac tivity as a resul t o f  the performer being with o ther 

animals  ( e . g . , Kiley-Worthington , 1 9 7 7 ) . 

No t al l approaches necessar ily result in nursing . Wagnon ( 1 9 6 3 )  

repor t ed 9 o u t  of 144  instance s  when the cow denied sucking and 4 o u t  o f  

the same 1 4 4  cases where the c a l f  did not suck , al though i t  inve s ti ga ted 

around the udde r .  Lent ( 1 96 6 )  observed that when Caribou cows were 

d is turbed the y  would adop t a charac teris tic  s t ance and they then would 

no t permi t nursing . 

2 . 2  Po s ition 

Thi s  term has been u sed to descr ibe the orientat ion of  the nursing 

c a l f  to the cow. From the l i terature it appears tha t there are 3 main 

pos i t ions (Le Neindre and Gare l , 197 7 ) , al though within thes e , there was 

found to be large varia tion . The nurs ing pos i t ions d i f fered in the 

amount of phys ical contac t be tween the cow and the cal f .  Selman e t  a l . 
( 1 9 70b) and Lent ( 1 9 7 4 )  cons idered that the varia tion in nursing pos i tion 

increased as the offspring grew o lder . 
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One o f  the posit ions des c r ibed as  reverse-paral l e l , in  whi ch the 2 

animals  face in oppos i t e  direc t ions , was found by Lent ( 1 9 7 4 )  to  permit  

t he dam access  to  the perianal and back regions of the o f f spring . 

There i s  evidence in goa t s  p re s ented by Blauvel t  ( 19 5 5 )  which sugge s t s  

t ha t  t he grooming ac t i v i t i e s  o f  the nanny induces t h e  kid to  ado p t  this  

n ur s in g  posi t ion . 

The s econd maj or p o s i t ion invo lves the of fspring s t anding a t  r i gh t  

angles t o  i t s  dam. Thi s  pos i t ion minimi zes the amount of phys ical contac t 

be tween the p ar t i c ipant s or opportunity  fo r mat erna l  grooming . Hafez  

and Bouissou ( 19 7 5 )  found that in  cat t le this  was t he least  f requen t l y  

observed p o s i t ion . Thi s  sugge s t s  that the cow and cal f purposely 

ma int a in phys ical contact  w i t h  each o ther and t hus nur s ing may be 

p roviding for some psychological requirement s  of the animal s .  

The th ird main po s i t ion involves the cal f nurs ing from the rear of  

the cow , usually be tween her legs a lthough Lent ( 1 9 7 4 )  cons idered this  

pos i t ion to be more chara c t e ri s t ic of  follower- type specie s . In c a t t l e  

i t s  occurrence was found to be  infrequent and when i t  was observed i t  

was usually only mainta ined f o r  a short t ime be fore the cal f changed to 

s ome o ther posi t ion ( Se lman et al . ,  1 9 6 7 ; 1 9 7 0b ) . 

The nurs ing posi t ion ob served in ungulate  mothers was des cribed by 

Hed i ge r  ( 19 5 5 )  as the " abdominal leg  angle " . Frase r  ( 1 96 8 )  found tha t 

in monotocous spec ies the p o s t ure o f  the nursing dam was typically that 

of an " upr i gh t  open s t ance" . Hafez  and Bouissou ( 1 9 7 5 )  in their review 

o f  the l i t erature cons idered that there was l i t t le evidence to show that 

c a t t le var ied f rom this pos ture . 

O t her  s tances such as  sucking by the o f f sp ring while  s t anding on 

the carpal j oint s  or  wh i l s t  the dam was recumbent have been described 

in a number  o f  ungulate  spec i e s  ( review Lent , 1 9 7 4 ) , but not  i n  dome s t i c  

c a t t le . 

2 . 3  Tea t  pre ference 

The t e rm preference is used to denot e  the calf ' s s e l e c t ion of s ide  

and  qua r ter  of  the  udder f rom whi ch i t  sucks . Selman e t  a Z .  ( 1 9 6 7 ; 
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1 9 70b ) , with calves less  than 1 2  h old , ob served that the calves t ended 

to re turn to the s ame s ide o f  the cow each t ime they nursed . Fraser 

( 19 7 4 )  and Hafez and Bouissou ( 1 9 7 5 )  ob served that calves were  abl e  to 

reach all  t eats  without changing the ir  pos i t ion . The re was no 

e vidence to sugges t  that the c alves showed a par t icular p re f e rence for  

any tea t .  A s imilar conclus ion was reached b y  Mar tj uggin ( 1 9 4 4 )  who 

f ound that calves b e tween 3 and 105  d of age s e lected  teats  a t  random. 

On average 4 6 . 2% o f  t o t a l  sucking t ime (TST) involved the ant e r ior  t e a t s  

and 5 3 . 8% f rom pos terior  teat s .  Hafez and Lineweaver ( 1 9 6 8 )  ob served 

t h a t  calves aged up to 6 weeks showed no p reference and selec ted the 

t e a t  clos e s t  to themselves . 

2 . 4  Ac tivity  of  the nurs ing cow 

Wagnon ( 1 9 6 3 )  recorded that during 4 1 %  of the nurs ing ob servat ions 

t he cow was s t anding at  eas e , some t imes grooming he r c al f , in 34% of  the 

c ases  ruminat ion occurred and in t he remaining 25% the cow was inges t ing 

water , gras s or supplement s .  

Ma ternal grooming was considered by Lent ( 1 9 6 6 )  to b e  impor tan t in  

Caribo u .  A s t a t i s t ical ly s i gn i f ican t assoc ia t ion be tween ma ternal l ic king 

and nurs ing was repor ted . Len t  suggested  this indicated a f ac il i ta t ive 

and /or s t imul a tory func t io n  of ma ternal grooming toward nurs ing behaviour .  

2 . 5  Pos ture of  the cal f 

Posture is  used in this  the s i s  to des cribe the nurs ing s t ance o f  

t he cal f .  Hafez and Lineweaver ( 1 9 6 8 )  d i s t inguished be tween 2 dis t in c t  

pos t ur e s  on t h e  b a s i s  to  which the c a l f  lowered i t s  shoulders relative 

t o  i t s  normal height . Thi s  l ower ing o f  the shoulders was b e lieved to 

f ac i l itate  more vigorous sucking wh ile the associated spreading of the 

f orelegs increased the s t ab i l i t y  of the calf . Thi s  posture apparen t ly  

a ided s ucking by  making bun t i n g  more forceful and al lowing "b e t t e r" 

a c c e s s  to  a l l  4 teats . I t  was observed that weake r  and younger calves 

were l e s s  l ikely to ado p t  the lower o f  the 2 p o stures described . 

Se lman e t  a l .  ( 19 6  7 )  observed that the head and neck o f  the nurs ing  

c a l f  were b en t ; apparent l y  t h i s  allowed s ucking to  occur  as  "eas ily a s  

p o s s ib l e " , but  n o  j us t i f icat ion fo r t h i s  s ta t ement was given . A 
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p o s s ib l e  exp l anat ion could b e  taken from the observat ions o f  Hafez and 

Bouissou ( 19 7 5 )  who noted  that as the young cal f increased in s ize i t  

t e nded t o  exh ib it a downward curving o f  the back and neck . Thi s  

resulted i n  dire c t in g  the head upward s o  that t h e  mouth connec ted w i t h  

the  t e a t  at  the " corre c t " orien t a t ion . 

Bun t ing des cribes the a c t ivity  of  the nurs ing calf  as i t  makes 

f orceful contact  with the udder . Lent ( 1 9 7 4 )  considered it to  be  a 

unive rsal behaviour p a t t e rn o f  ungulat e s . In  cattle  bunt ing has been 

de s c r ibed as a prod , s t r ike and but t .  Hafez  and Lineweaver ( 1 96 8 )  

ob s e rved t h a t  bun t ing was more force ful when t h e  cal f  adopted  a low 

nurs ing p o s t ure , presumab ly because the d irect ion of the force was 

upward in to the udder . Bun t ing is o f t en cons i dered to a id in milk 

l e t - down by phys ical s t imulat ion o f  the udder ( e . g . , Fraser , 1 9 7 4 ; 

Haf e z  and Bouissou,  1 9 7 5 ) . Al ternat ivel y ,  bunt ing may indicate  

f r us t rat ion due to the cal f ' s inab ility  to ob t a in mi lk .  

Lent  ( 1 9 7 4 )  found that  bunt ing generally became mo re force ful as  

the  animal grew older . Some t imes the bun t in g  was so  vigorous that i t  

caused the dam to  move or  it  act ual ly propelled  her forward . Hal ther 

( 1 965 ) , in  his  observat ions on gazelles , found that the 2 animals  o f ten 

p ivot ed a s  the of fspring cont inued to bun t . Wal the r described thi s  

b ehav iour a s  "sai.igkre i sen" ( c ircle-nur s e ) . Among a number  o f  ungula t e  

s p e cies Lent ( 1 9 7 4 )  noted  that a s  a resul t o f  being hunted the dam 

would presen t  a thre a t  p o s t ure and in some ins t ances s t rike out at  or  

b it e  her  o f f spring . Lent pos tulat ed tha t  this  agoni sm migh t  p lay a 

r o l e  in weaning .  

Tai l  movement s were  found to be less  obvious in  calves than i n  o ther 

dome s t ic species  such a s  l ambs (Hafez  and Lineweaver , 1 9 6 8 ) . Haf e z  and 

Bouissou ( 1 9 7 5 )  reported  that "peaceful " (sic ) sucking was o ften 

a ccompanied by t a i l  movement s  of  the cal f .  Vigorous t a il-wagging was 

ob served by Selman e t  a l . ( 1 9 6 7 ; 1 9 70b )  to o ccur only when the cal f 

was  not b eing s a t is f ie d  in i t s  demands ,  for  e xamp l e , whi l s t  t ea t - seeking 

or a f ter empt y ing the qua r t e r  or udder of its  availab l e  mil k .  
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2 . 6  Termina t ion o f  nurs ing 

Wagnon ( 1 96 3 )  found that in 8 1 %  o f  the cases the cal f was respon s ib l e  

f o r  ending the nursing s e s s ion . In  those ins t ances in which the cow 

t � rmin a t ed nursing , it was usually due to her walking away or lying down . 

On 6%  o f  these lat t e r  occasions there was no further nur s in g  a c t iv i t ies  

shown by the  cal f ;  in t he remaining observat ions the cal f r e turned t o  

nurse a f t e r  1 t o  2 min . 

Lent ( 19 7 4 )  reported an inc rease in the f requency o f  t erminat ions 

by  the d am as  the o f f s p r ing aged . He bel ieved th�s represented an 

increase in agonism by the  dam which was p a r t  o f  a general t rend , 

re sult ing eventua l ly in weaning . 

3 .  Abnormal Nurs ing 

3 . 1 Non-nu t r i t ional nur s ing (NNS)  

Reference to t h i s  a s  a d is t inct  mode has  already been  made unde r  

t he sucking respons e . Hafez and Lineweaver  ( 1 968)  not ed a negat ive 

relationship b e tween s ucking durat ion ( SD )  of individual calves and 

the o c cu rrence of  NNS . There i s  a commonly he ld belief  that calves 

removed from thei r  dams some t ime after  b i r t h  and thereaf ter  reared by 

b ucket show a higher frequency and inten s i t y  of NNS than do s ingle­

s uckled or  teat-reared calves ( e . g . , Harker and Rol l inson , cited by 

Hafez and Lineweave r ,  1 9 68 ) . 

Wood e t  a l . ( 19 6 7 )  presented a survey o f  9 5 5  Engl ish and We lsh 

dairy herds and found t hat  only 1 3 . 8% o f  the herds exhib ited NNS , but  

w i th in these herds up to  30% o f  the calves were af fect ed . The beh aviour 

was rarely observed in adult cat t le and was l es s  f requent in he rds o f  

mixed b reeds . The mos t  important causal agen t ident i f ie d  was the me thod 

of rear ing . Suckled calves showed the leas t inclinat ion whi l s t  those 

b ucket -reared wi th milk sub s t itutes  were a f f e c ted nearly twice a s  much . 

The areas se lec t ed f o r  NNS have been found to include the she a t h , 

s c ro t um ,  udder and e ar s .  Frequency o f  NNS averaged 1 7 6  and ranged 

b etween 78 and 3 3 7  per 24 h. The occurrence of NNS was found to cause 
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a marked  redu c t ion in d ry mat te r  consump t ion and depressed wei gh t  gains 

(Hafez  and L ineweaver , 1 9 6 8 ) . A relat ionship between d i e t  comp os i t ion 

and NNS o f  hair  was reported by Wiltbank et a l . � 1 9 65 ) . 

3 . 2  Cross-nurs ing 

The term " cross-nursing" or "milk robb ing" is used to describe the 

nurs ing ac t ivit i e s  of a cal f not the o f f sp ring of  the cow . In some 

cases 2 or more calve s  may nurse 1 cow . The t erm is  also used to  

descr ibe  the  ins t ance in which cows and o ther adult cat t le nurse  one 

ano t her . 

Nicol and Sharaf eldin ( 1 9 7 5 )  not iced that the absence of  cros s-nursing 

among the s in gle-suckled ca t t l e  s t udied was due to the cows preven t ing 

it  rather than the absence of a t t emp ts  by calves to cross-nurse . Kilgour 

( 19 7 2 )  found a h igh inc idence in calves f o s t e red  on to  cows . The 

occurrence of cros s-nur s ing was cons idered to be the result  of the cows 

inab i li t y  to disc rimina t e  be tween the calve s .  This lack o f  recogn i t ion 

was though t to be due to fos t e r ing a f t e r  the crit ical p eriod fo r the cow­

calf  bond format ion had elapsed  ( Kilgour , pers . comm. ) .  Kilgour ( 1 9 7 2 )  

cons idered cross-nurs ing might be an impor tan t  mechanism for  the t rans f e r  

o f  disease b e tween cows . Espmark ( 19 7 1 )  observed t h a t  nursing was 

s usce p t ible  to soc ial facilitat ion which st imulated the occurrence of 

cross-nursin g .  

4 .  Pa t tern o f  Sucking 

In general , bovidae are charac terised  by l ow sucking frequency , i . e . , 

number  o f  sucking bouts / 24 h and long sucking dura tion , i . e . , numbe r  o f  

minutes spent sucking f o r  each sess ion o f  sucking. These  fea tures  were 

considered by Len t  ( 19 74 )  to be  typ ical o f  hider-type species . 

All f requency and durat ion values in this  report refer  to 2 4  h 

periods unless o the rwi s e  qual i f ied . 

4 . 1 Sucking frequency (SF)  

From Table 6 . 1  it  was  calcul ated tha t S F  averaged 5 . 2  p e r  day over  the 

ent ire nursing p e r iod a l though values as  high as 1 1  were reported by 

Haf e z  and L ineweaver ( 1 9 68) . Thes e  h igh frequencies were  b e lieved to 



TABLE 6 . 1 :  The relat ionshiE between age and breed of  the calf and nu rs ing behav iour 

No . of 
Age of Sucking Sucking 

To tal s ucking Breed 
calves 

calves f requency durat ion 
t ime (min . ) Ref erence 

(da�s ) (Eer  24 h )  (min . ) 

1 5-8  Walker ( 1 9 5 0 )  
1 4  & o lder 3-5 

Hereford 8 or 9 1 2 0  4 .  1 1 1 . 4  4 8  Peterson and Wool folk ( 1 9 5 5 )  
180  3 . 2  9 . 0  2 9  

Angus 2 1  or 2 7  30 4 . 6  ± 1 . 4  8 . 4  38 . 8  ± 18 . 4  Drewry e t  a l . ( 1 9 5 9 )  
9 0  4 . 8  ± 1 . 3  1 1 . 6  55 . 9  ± 14 . 8  
180 3 . 0  ± 0 . 8  1 0 . 2  30 . 7  ± 9 . 4  

Angus 9 Av . 9 3  4 . 0  1 0 . 0  40 . 0  Walker ( 1 96 2 )  
( 1 6  to  1 6 3 ) ( 3 .  0 to  5 .  0 )  ( 7 . 0  to 1 2 . 5 )  

Hereford 13 188  6 . 7  9 . 2  ± 0 . 5  60 . 3  Wagnon ( 1 963 ) 
( 5 . 4  t o  8 . 0 ) ( 7 . 8  t o  1 0 . 9 ) ( 45 . 1  to  64 . 7 )  

Hereford 25 5 . 0  8 . 9 44 . 5  Haf e z  and Lineweaver ( 1 96 8 )  
( 7  t o  4 2 )  ( 3 . 0  t o  1 1 . 0 ) ( 7 . 8  to  1 0 . 0 )  ( 3 7 . 0  to 5 7 . 0 ) 

Heref ord 1 2  4 2  2 . 89 8 . 5 5 2 3 . 7  Ewb ank ( 1 96 9 )  
( 7  t o  8 4 )  ( 2 . 3  to  3 . 9 ) ( 6 . 3  to  1 3 . 2 )  ( 1 6 . 0  t o  2 7  . 0 ) 

Hereford 4 2  4 7 . 6  S chake and Riggs ( 19 6 9 )  

Angus 24  7 5 . 6  6 30  to  3 5  N icol and Sharfe l d in ( 19 7 5 )  
AA x HH 24 to  1 2 0  3 . 0  1 0  to 1 1  
AA x SS  24 t o  120  

Charolais 5 3 9 . 5  ± 24 . 1 6 . 0  ± 3 . 0  1 1 . 0 ± 3 . 1  62 . 6  ± 18 . 1  Le Neindre and P e t i t  ( 1 9 7 5 )  
x Salens 

AA x HH = Angus x Hereford cro s s  ...... 
-1>-

AA x S S  = Angus x Shorthorn c ross  N 
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t o  be  a resul t o f  t he low milk produc t ion o f  the Hereford cows , a lthough 

no mil k  produ c ti on data were presen t e d . The value o f  4 i s  an average 

f igure , in f a c t  S F  was not con s t an t , but  was found to vary a s  a result  

o .f a number  of  factors including breed , s e x , age  o f  cal f , numb e r  of  

s ib l ings , milk  p roduct ion and mi lk l e t-down (Walker , 1 9 5 0 , 1 9 6 2 ; 

P eterson and Woo l fo l k ,  1 9 5 5 ; Wagnon , 196 3 ;  Le Neindre and P e t i t , 1 9 7 5 ; 

Nicol and Sha f e ldin , 1 9 7 5 ) . Further con s i deration o f  thes e  factors  

has been given in Chap ter 6 : A6 (Fac tors  a f f ec t ing nur s ing behav iour ) . 

Walker ( 19 6 2 )  found that mos t  calves s tudied nursed 4 t imes o r  more in 

eve ry 24 h p e r iod  ( Re f e r  Table 6 . 2) .  

TABLE 6 . 2 :  Percentage o f  cow-cal f p a i rs nursing a t  e ither 3 ,  4 ,  5 ,  6 ,  
or  greater  t imes per day (Wa l ke r ,  1962 )  

Percen t age cow-calf pairs  ( n  = 1 9 5 )  

3 8  

2 2  

24  

1 3  

4 . 2  Sucking dura t ion ( SD)  

SF p er 24  

4 

3 

5 

6 or mo re 

Schloe t h  ( 19 6 1 )  in his s t udy of feral cat t le found tha t the 

populat ion was character ized by " long" S D .  There was n o  quan t i t a t ive 

support  given for  this s t a t emen t  and it is therefore impos s ib le to 

determine f rom the s tudy what e ff e c t s  dome s t ication might exe r t  on 

this  aspect  o f  bovine behaviour . 

McHugh ( 19 5 8 )  working with Bison calves reported SD to b e  8 to  19  

min . SD  in  domes t ic cat t le i s  s imi lar and has  a usual range of  8 . 6 to  

1 1 . 5  min .  ( Re f e r  Table 6 .  1 ) .  SD changes as  t he calf age s , but there 

does not appear to be a consi st ent t r end b etween the various s tudies  

(Peterson and Woo lfolk , 1 9 5 5 ; Hutchison e t  a Z . , 1 96 2 ; Ewbank , 1 9 6 9 ; 

Le Neindre and Pet i t , 1 9 7 5 ) . 

The length o f  inte rval between succe s s ive nursing bouts doe s  not 

appear to  be a f ac t o r  influencing SD . S chake and Riggs ( 1 9 69 )  all owed 

nur s ing twic e  a day at 0800 and 1 6 3 0  h .  The average t ime required for  
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morning and evening nurs ings was 1 4 . 8  and 1 5 . 3  min . respe c t ive ly ,  despi t e  

the f a c t  that the length o f  separation b etween nursing was 8 h during the 

day and 16 h dur ing nigh t - t ime . Hut ch ison e t  a L .  ( 1 96 2 )  obtained a mean 

duration of 9 . 2  min .  for each nursing s ess ion . The only f a c tor  which 

s i gnificantly  a f f e cted this was the individual cow-calf combina t ion which 

showed very h i ghly s ignificant diff er ences (P< 0 . 00 1 ) between mean durat ion 

o f  sucking t ime . 

4 . 3  To t a l  sucking t ime ( TST) 

TST has been used in this thes is as  t he total t ime spent sucking/ 2 4  h ,  

i . e . , TST SF  x SD . Selman e t  aL . ( 1 9 7 0 b )  recorded that mean TST over 

the first  8 h pos t-partum averaged 1 6 . 7  ± 9 . 2  min . Walker ( 1 9 5 0 )  

d e t e rmined TST by separating the cow and c a l f  allowing the c a l f  a c c e s s  to 

the cow 6 t imes per  day for the f i r s t  4 days af ter parturi t ion . TST 

ranged from 9 to  1 4  min . and averaged 1 1  min . This is lower than the 

values reported  by Hafez  and Lineweaver ( 1 968)  in c alves a ged 1 to 4 1  days , 

when TST ranged f rom 1 6  to 2 7  min . and averaged nearly 24  min . over the 

entire period . Wagnon ( 1 9 6 3 )  recorded TST as 4 9  min . and Haf e z  and 

Bouissou ( 1 9 7 5 )  concl uded that TST ranged f rom 37 to 57 min . The increase 

in TST in the las t 2 s tud ies examined could be explained b y  the exis t ence 

o f  another nurs ing period during the hours o f  darkness . 

Ewbank ( 1 9 6 9 )  observed an increase in TST from b ir th to 4 2  days 

p os t-partum ,  thereaf ter  it  declined unt i l  termination of  the s tudy a t  

approximately 9 6  days pos t-par tum .  This change in TST was ref l e c ted in 

a decrease in both  SF and SD . However ,  Nicol and Shrrafeld in ( 1 9 7 5 )  found 

that TST f rom dawn to dusk remained rel a t ively cons tant f rom b i r th to 120  

days post-partum, a lthough there were  changes recorded in SF  and S D .  
'
These changes tended to cance l  each other out  s o  that TST remained 

unchanged . 

5 .  Circadiam Rhythm 

Lent ( 1 974 ) repor ted the occurrence of d is t inc t p a t te rns in nur s ing 

a ct ivi ty in many ungulate specie s , the tendency being mos t p rounounced 

in hider-type species . 

There are  d i fferences in the l i terature regarding the p ropor t ion of  

nurs ing periods that occur during dayl i gh t  versus darkne s s . Pe t e r  son 
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and Woo l folk ( 19 5 5 )  and Ewbank ( 19 6 9 )  found that usually there were the 

s ame numb e r  of sess ions during the day as  during the n i gh t . Conversely 

Cartwri gh t  and Carpenter ( 1 96 1 ) , Walker ( 19 6 2 ) , Hafez and L ineweaver 

( 19 6 8 )  a l l  c ame to the conclusion that there were fewer nur sing bouts 

during d arkne s s .  This i s  sub s t an t i a t e d  by Schake and Riggs ( 19 6 9 )  who 

found that  t he int e rval between nurs in g  s e s s ions was nearly twi c e  as  

long during d arknes s  as  i t  was during daylight . Le Neindre and P e t i t  

( 1 9 7 5 )  r ecorded the ratio o f  noc turnal nurs ing periods t o  t o t al number 

o f  nursing p e r iods to  vary between 1 6 . 3 to 50% between the  legal  hours o f  

s unset  to  sunr ise . However ,  when n i g h t  t ime was res t r i c t ed t o  t h e  hours 

o f  darknes s  the rat io only ran ge d  f rom 4 . 1 to  29 . 4% .  Drewry et a l .  

( 1 95 9 )  no t iced that unless d i s t urbed the sucking o f  calves during the 

nigh t  was ne gligib l e . Walker ( 1 9 5 0 )  believed this was becau s e  the 

calves b ecame aware with increas ing darknes s  that i t  was a " t ime for 

s leeping" and only when the hours o f  d arknes s  exceeded 5 did they nur se . 

Thi s  i s  s uppor ted by Kilgour ( 1 9 7 2 )  who observed that f rom the onse t  of  

darknes s  (c .  2 000 h )  the maj o r i t y  o f  c alves became recumben t , usually in 

close p roximi t y  to the ir  darns . 

Wagnon ( 1 9 6 3 )  observed that nurs ing oc curred throughout the 24  h ,  

but that i t  was mos t  frequent b e tween 0500 and 0600 h with  l e s ser periods 

o f  activ ity  af ter midday , around dusk and about midnigh t . Hut chison 

et al . ( 1 96 2 ) , Hafez  and L ineweaver ( 1 968) , Ewbank ( 1 9 6 9 )  also  recorded 

nursing at a l l  hours  par t i cularly with  young calves .  

Hafez  and Lineweave r ( 19 6 8 )  found a large var iat ion be tween 

individual c alves in the t ime they nursed . They cons idered that this  

was  a r e f l e c t ion o f  phy s io logical  changes in the  d igest ion and rate  of  

growth o f  thes e  animals . Weaver and Tomanek ( 19 5 1 )  sugge s ted  this 

variat ion was due to  the occurrence of nurs ing when the calf was hungry 

or when the cow f e l t  dis comfort . Lampkin and Lampk in ( 1 9 6 0 )  obs e rved 

a s imil a r  l ack of consi s t ency in the t ime of  nursing between individuals . 

Conve r s e ly , Cory ( 19 2 7 ) , Peterson and Woolfolk ( 19 5 5 )  r epor t e d  a h igh 

level o f  regularity  and cons i s t ency in the c ircadian rhyt hm .  Cory 

( 19 2 7 ) concluded that calves sucked 3 t imes a day ; morning , noon and 

nigh t  for  p e riods of  10 to 15 min . each . Nicol and Sharafe l d in ( 19 7 5 )  

reported  a s imilar pat tern i n  calves less  than 100 days o ld . Walker 
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( 1 96 2 )  found that the mos t  regular sucking t ime was around daybreak 

( 0 4 00 t o  0600 h ) during whi ch a l l  cow- calf  pairs nursed . The next 

p e r iod of nursing was between 0900 to  1200 h ,  with the p e ak occur r in g  

f rom 1 100 to  1 200 h .  Dur ing t h e  a f t e rnoon and early evening there  was 

no c le a r  p e r iod of  a c t ivi t y . Thi s  was apparently due to the tendency 

for  cow-c a l f  pairs  which nursed 4 or more t imes a day to  nurse at  some 

s ta ge during this  p e riod . The next regular nursing p e riod was between 

2 2 00 and 0 100  h .  Hut chi son e t  a l . ( 1 9 6 2 )  was able t o  iden t i fy 5 

d i s t inct p e r iods during which nurs ing occurre d .  A s imil a r  lack of  

regular i t y  dur ing part  o f  the 2 4  h p e r iod as  Walker ( 1 9 6 2 )  recorded , 

was found by Hutchison et al . ( 1 9 6 2 ) , but i t  t ended to oc cur between 

l a t e  evening and around midnigh t . 

Le Neindre and Pet it ( 1 9 7 5 )  observed nurs ing at a l l  hours b u t  80  

to 100%  o f  the calves nur sed during t he 3 h around dawn . At pas ture 

the nursing cycles were found to coincide with the grazing cycles of 

t he herd ( Pe t it , 1 9 7 2 ; Le Neindre and Pet i t , 1 9 7 5 ) . P e t e rson and 

Woo l fo l k  ( 1 9 5 5 )  f ound that the t ime of maximum nurs ing co inc ided with  

the b e g inning and end o f  rest  p e r iods . Kil gour ( 1 9 7 2 )  f o s tered ei ther 

3 or 4 calves on to dairy cows and these were observed t o  exh ib i t  a 

v ery obvious nurs ing rhythm with 3 d e f in i te peaks o f  circad ian ac t ivi ty 

per 24 h .  

6 .  Factors Inf l uenc ing Nurs ing Behaviour 

6 . 1 Breed 

Hut ch ison e t  a l . ( 1 9 6 2 )  u s in g  Zebu cat t le (Bos indicus ) found they 

had h i gher  SF values than tho s e  reported in B. taurus populat ions . 

One month o ld Zebu calve s  averaged S F  of  9 . 5  per day but by the 6 month 

of age this had decreased to 5 . 6  per  day . The poss ib l e  e ff e c t  o f  

o ther variables s uch a s  nut r i t ion and management was not d i s cussed . 

Cartwright and Carpenter ( 1 9 6 1 )  reported an average d iurnal SF and TST 

which was greater  for Brahman-Hereford calves (SF = 3 . 5 ,  TST = 2 8 . 7  min . ) 
In the s ame s tudy no apparent b reed e f fect  for  the t ime o f  d ay at  which 

n ur s ing occurred was found . 
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Within dome s t i cated breeds o f  B. taurus there also  exis t  d i fferences , 

e sp e ci ally b e tween "dairy " and "b e e f" breeds . This  may be  due to  the 

grea t e r  milk product ion of  the  dairy b reed s  or  it  might be  a refle c t ion 

of  calf  appe t i t e . Walker ( 1 9 6 2 )  observed that  Here ford x Angus heifers  

nursed their  calves more  frequently  (4 . 5  versus 4 . 0 ) , but  for  a short e r  

t ime ( 9 . 0  versus 1 0  min . ) than d i d  Angus heifer s . This might be  a 

result  o f  hybrid vigour , but in the  same s tudy Angus x Jersey he ifers  

had a sho r t e r  SD ( 8 . 0  versus 9 . 0  versus 1 0 . 0  min . )  than e it her  the  

Hereford x Angus or Angus cat t le . This  sugge s t s  that  breed per se is  

more imp o r t ant than het eros i s . Hafez and Lineweaver  ( 1 96 8 )  reported a 

s igni fican t  effect  (P<0 . 0 1 )  for  breed between Holst e in and Hereford 

c alves for SF.  There was no s igni f ic an t  difference for SD between the 

2 b reeds . A breed effect  for TST when calves were f e d  a s t andard 

vo lume of 7 00 ml of  milk by nur s e t t e  was recorded . Hols t e in calves 

spent 22 to 42 min . wh ilst  Herefords spent 16 to  28  min . per day sucking . 

Thes e  breed e f f e c t s  were found to be related to  di f f erence s  in body 

we ight , with bo dy we igh t  being a funct ion of dry mat te r  consump t ion and 

growth  r at e . Nicol and Sharafeldin (197 5 )  noted that Fries ian x Angus 

calves sucked more o f t en ( 3 . 8 3  versus 3 . 37 )  and for a marginally longer 

SD ( 9 . 98 versus 9 . 69 min . ) ,  resul t ing in a s ignifican t ly (P<0 . 05 )  greater  

TST ( 35 . 6  versus 30 . 9  min . ) t han Angus calves .  An exp l anat ion given by 

t he author s  was t hat , as a result of heterosis , mi lk product ion was 

s t imul a t e d  and this permi t t ed a higher growth rate in the crossbred 

calves .  

6 . 2  Sex of calf 

Cartwright and Carpen t e r  ( 1 9 6 1 )  and Melton e t  a l . ( 1 9 6 7 )  reported 

that  mal e  calves had a higher S F  than female calve s . However ,  Rugh and 

Wils on ( 1 9 7 1 ) ; Le Neindre and Pe t it ( 1 9 7 5 )  and Nicol and Sharafeldin 

( 1 97 5 )  found no real d i f ference in the sucking behaviour of  hei fer  and 

bull  calves of the same age . 

6 . 3  Age of  calf 

Walker ( 19 5 0 )  observed that  newborn calves sucked 5 t o  8 t imes per 

day , b u t  that  this  decl ined t o  3 to 5 t imes f rom 2 weeks onwards .  

Hutchison et a l .  ( 19 6 2 )  found that  SD remained fairly const ant with in 

the  5 calves s tudies , but S F  showed a very highly s igni f i cant (P<0 . 00 1 )  
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decrease with age f rom abou t  1 1  t imes p e r  day to about  5 t imes per  day 

at 6 months of age . 

Thi s  decl ine in SF rela t ed t o  cal f age has a l imit . Nicol and 

S harafe l d in (19 7 5 )  noted a decrease unt i l  24 d post-partum,  thereafter  i t  

remained const ant unt i l  t he en d o f  the observat ional p e r iod ( 1 20 d post­

p a r t um) . Le Ne indre and P e t i t  ( 1 9 7 5 )  recorded a decrease in SF which 

showed the large s t  decl ine in the first  2 months . Wagnon ( 19 6 3 )  

no t iced t he great e s t  drop in SF occurred in c alves 3 months  and older . 

There has been only one report which has found an increase o f  SF with 

t ime and this invo lved calves 6 weeks and younger (Ha f e z  and Lineweaver , 

1 9 6 8 ) . 

The decrease in SF appears to  be associated with  a corresponding increa� 

in SD such tha t  TST remains rela t ively cons tant (Nicol  and Sharafeldi� �9 75)  

However ,  Wagnon ( 1 96 3 )  found TST o f  calves 7 6  d or  younger to  be  greater 

than the TST of calves 7 6  to 1 80 d o f  age . Hu tchison et a l .  ( 1 9 6 2 )  reported  

a very highly s i gnif icant negat ive relat ionship be tween TST and cal f age . 

Le Neindre and Pet i t  ( 1 9 7 5 )  found that young calves which were housed , 

b u t  a l l owed ad lib . access t o  cows increased their TST a s  they aged and 

t h i s  resul ted in a mi lk product ion increase . However , in o lder calves 

run as a single- suckled herd on pastures nei the r  cal f age nor milk 

p roduc t ion s igni f icantly  inf luenced ei ther SD nor TST . 

Hut chinson e t  a l . ( 1 9 6 2 )  not iced that after  the f i r s t  month there 

was l it t le variat ion in mean TST per night , al though the t ime spent 

sucking by  day cont inued to  decrease s i gn i f i cant ly t hrough the remaining 

5 months . Also the calve s , a s  a group , reacted s imil a r l y  to  changes 

from mon th to  month during their  dayt ime sucking , but reacted 

individu a l ly with  regard to  the i r  nigh t  t ime s ucking . 

N i c o l  and Sharafeldin (197 5 )  found that in calves greater than 100 d 

o f  age t he re was no longer any obvious pat t ern in nurs ing . I t  was 

s ugge s t ed that this  might b e  due  to the increase in graz ing t ime in the 

c alves which showed a very marked three p eaked pat te rn by  100 d post­

p a r t um .  However ,  Peterson and Wool fo l k  ( 1 95 5 )  s t ud ied a group o f  4 

month-ol d-calves and again 2 months l a t e r . A very d i s t in c t  pat tern 
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was observed a t  bo th ages . Each calf nursed 4 t imes a day a t  abo u t  6 

hourly  intervals . Walker ( 19 6 2 )  observed that interval s  b etween 

s u c c e s s ive nurs ing sessions increased as the season progressed . 

6 . 4 Development of solid  food intake 

Nicol  and Sharafeldin ( 19 7 5 )  related an age effect to inc reased 

gra z in g  t ime in older calves . 

Changes in nursing b ehaviour with t ime could be due to ei ther an 

increase in c a l f  age and / o r  an increase in solid food intake associated 

wit h  an increase in cal f a ge . The respec t ive e f f e c t s  of  these 2 

v a riables can only be assumed unt i l  experimentation i s  performed whi ch 

can account for independent changes in each o f  the fac tors . 

Nurs ing rhythms are also influenced by the rela t ive propo r t ions o f  

TST  which occur during the n i gh t  versus the day . L e  Neindre and Pe t i t  

( 1 9 7 5 )  f ound nigh t- t ime nurs ing decreased a s  the calf  aged , but  a s  grazing 

t ime increased noc turnal nur s ing  reappeared and i ts t ime of occurrence was 

apparently associated with the grazing cycle . 

6 . 5  Number of  sib l ings 

S tudies involving twins versus s ingle tons in cat tle  have found S F  in 

t wins t o  be gre a ter (Hafex and Lineweaver ,  1 9 6 8 ) . The re are 2 possib le 

e xp lana t ions for this d i f fe rence ; there may be soc ial  fac il i t a t ion within 

t win p a i rs ; and/or because twins tend to nurse a t  the same t ime , availab le 

m il k  may be inadequa te for the comb ined demands of  the calves , therefore 

more frequent sucking may re s u l t  as a means of  f ul f i l l ing  these requ i rement s .  I 
6 . 6  Me thod of  feeding 

Hafez  and Lineweave r  ( 1 9 68 ) studied the d i f ference s in nurs ing 

b ehaviour of s ingle-suckled c a lves and those fed by nurse t t e . SF  in 

nurset te-fed calves was as h i gh as 55 t imes a day . The reason for these 

levels  was cons idered to be due to the very dilu te milk replacer used . 

TST f o r  Hereford c alve s  reared on the nurse t t e  was 1 6  to 2 8  min . per 2 4  

hours as  opposed t o  3 7  to  5 7  min . i n  s ingle-suckled calves . This 

indi ca ted tha t e i ther suckled c alves s pent a large p ropo r t ion of  TST not 

e x trac t ing milk or  that the milk flow r a te was s lowe r . This could b e  

d ue to ine f f i c ien t s t imul a t ion of  the udde r ; poor e x t rac t ion o f  milk ; or  

that some of  the t ime involved in nur s ing i s  unrela ted to nut r i tional needs 

of the calf , i . e . ,  it p rovides some psychological need o f  the cow and the cal f . 
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Swanson ( 1 9 5 6 )  used ident ical twin p airs and e s t imated that calves 

sucking their  mothers drank more milk t han those which were bucket­

r eared . 

Wise e t  a "l . ( 19 4 0 )  shm-1ed that the nipple sys t em in cont ras t t o  

bucke t-rearing s t imul a t ed s a l ivat ion and retarded t h e  rat e o f  

consump t i on resu l t ing n o t  only i n  more sal iva p e r  uni t  o f  milk , but 

also in more mixing o f  the milk and sal iva in the mouth . 

6 . 7  Milk let-down 

The removal of milk from t he udder involves mechan ical withdrawal 

and a pos i t ive milk-ej e c t ion process ( Fraser , 1 9 68) . Hilk let-down 

requires init ial act ivat ion and t ime for the causal agent oxy t o c in to  

c irculate be fore reaching the mammary gland . Find l ay ( 19 7 1 )  in h i s  

review on t h e  relat ionship b e tween behaviour and l a c t a t ion gave a 

numb e r  of examples illustrat ing this  associat ion , 

Milk-ej ect ion was shown by Cross ( 1 96 1 )  to  be inhibited  by var ious 

" s t ress " factors . Thi s  app ears to be due mainly to  the e f fe c t s  o f  

adrenalin (Kon and Cowie , 1 9 6 1 ) . There have been 4 d i s t inct  me chanisms 

reported by whi ch adrenalin acts  in this con text ( Cowie e t  a l . ,  1 9 7 1 ;  

Grosvenor  and Mera , 1 9 7 4 ) . 

6 . 8  Milk produc t ion and compo s i t ion 

Drewry et a l .  ( 1 95 9 ) , f rom the s i z e  and form o f  the correlat ion 

b etween weight of  milk requ ired per uni t  of l iveweight gain , indicated  

that  init ially the heavier and older  calves sucking lower-produc ing 

dams sucked more frequent ly and spent more t ime sucking . However , by  

6 mon ths of  age calves suck ing the  heavier-produc ing dams t ended to 

suck more frequently and spent more  t ime nurs ing . Le Neindre and Pet i t  

( 1 97 5 )  f o und that  a t  the same age , s ingle-suckled c alves run a t  pasture , 

had the s ame SF and SD irrespect ive o f  milk p rodu c t ion . This was not 

the case reported by Nicol and Sharafeldin (197 5 )  who s ubj e c t ed 1 group of 

cows to a low p l ane of nut r i t ion for the f i r s t  40 d of  lactat ion . 

Calves f rom dams in this  low p l ane intake group had a 7 5 %  greater  graz ing 

t ime than other calve s . Th is d i f ference j us t  fai led to reach sign i f ic ance  

a t  t he 5%  leve l , but t he authors considered that  i t  sugges ted that  the  
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calves were abl e  to compensa te to  some degree f o r  low milk p roduc t ion 

by increas in g  their graz ing t ime . However ,  there was no d i f ference 

b e tween the t imes of nur s in g  behaviour . 

Hafez and Lineweaver ( 1 968)  noted that d i f f erences in TST be tween 

s ingle-suckled and nurse t t e-reared calves was due to  d i f f e rences in the 

mil k  compo s it ion , p a r t icularly in the p ercen t age of  total s o l ids . 

Increas ing this  comp onent r esul ted in a decrease in TST and an increase 

in dry mat t e r  consump t ion . 

growth rate . 

B .  RESULTS AND DISCUSSION 

1 .  De script ion 

This change was r e f lec ted in a faster  

1 .  1 Approach and in i t iat ion 

Of  the 3 34 relevan t  observat ions 85% of the initiat ions were due to 

the cal f responding to app roach and orient at ion by the dam and was 

de s c r ibed as calling-out ( ref . Fi g .  5 . 6 ) .  Of the remain ing 1 5 %  all  

re sulted f rom the  c a l f  app roach ing the  dam o f  which 1 1 % occurred 

whi l s t  the cow vJaS f eeding hay supplement s and 4% whi l s t  the cow was 

graz ing . These  f i gures cont rast with the f ind ings of  Wagnon ( 19 6 3 )  in 

which i n  83% of the ob servat ions t he cal f init iated nursing by 

approaching the cow . Whe ther the cal f approached the cow due to  

mat e rna l  presence or  behaviour was not  d i s cussed . 

Heading- o f f  as  d e s c r ibed by Lent ( 1 9 7 4 )  was recorded in 3 o f  the 

c a lves and nearly a lways occurred a f t e r  3 weeks of age . O f  these 

c a lves 2 were born f rom p rimigravida heifers  ( P3 1- 3 ;  P 3 5 - 6 )  both o f  

which ini t ially had t o  b e  res t rained i n  order for nursing t o  occur . 

The remaining cal f was born from a mul t i gravid cow (M2 1 - l l )  and head ing­

o f f  behaviour ceased a f t e r  40 d ,  post -partum.  

Throughout t he s t udy the re was a s t rong t endency for nurs ing to 

involve several cow- c a l f  pairs a t  about the s ame t ime . The numbe r  o f  such 

p a irs averaged 5 ,  b u t  ranged f rom 2 to  1 0 ; i n  86%  (n  = 244 )  o f  the instances 
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in  which init iat ion o f  a nursing sess ion resu l t e d  f rom a cow moving t o  

the calf-pool o ther cows showed the same b ehaviour within the f o llowing 

10 min . Thus i t  may be inaccurate to s ta t e  that t he tendency f o r  more 

than 1 cow-calf  p a i r  to nurse at  the same t ime was due to soci a l  

f ac i l i t a t ion a s  de f ined by Crawford ( 1 9 3 9 )  (re f . Chapter 6A : l ) . Instead i t  

could have been indi c a t ive o f  the h i gh degree o f  synchronizat ion o f  the 

act iv i t ies of the herd . As it  was impract i c al to isola t e  cow-calf  

p airs  it  was not p o s s ib le to show that nursing a c t ivity  increased 

because calves wer e  t oge ther in a group . 

Excep t �vhen t he cow and calf  w2re d is t urbed all  contact  p e r iods 

result ing f rom " call ing-out " led to nurs in g .  In  those ins t ances  in 

which the pair  were dis turbed the cow would e li c i t  Fo . R  unt i l  the p a i r  

had moved c .  9 m away f rom the d is t urbance at  which t ime nursing woul d  

usual ly occur . 

I t  might be that nursing re inforced the bond between the p ar t i c ipan t s  

a s  nearly all  cont a c t  periods fol lowing a period o f  separat ion resulted  

in nurs ing . Also , nurs ing allowed for an  intens ive period  of  mut ual 

s t imulation by grooming and vocalizat ion , e t c .  for both cow and calf  

wh i ch f requently cont inued after  nursing had ceased . 

1 . 2  Pos i t ion 

Four main cal f nurs ing posit ions were s tudied and a summary of t he ir 

respect ive proport ion o f  occurrence has been p resented in Table 6 . 3 . 

The mos t  common pos i t i on was the reverse-parallel (Plate 6 . 1 )  in  which 

the body o f  the cal f was parallel to but  fac ing in the oppos i t e  d i r e c t ion 

to the cow . The next mos t  f requently ob served posi t ion was d e s c r ibed 

as var iable angle (Plate 6 . 2 ) in which the calf f aced in the oppo s i te 

d irec t ion to  t he cow , but there was le s s  phy s ical con t ac t  between the 

animals than o ccurred in reverse-pa rallel pos it ion . In the extreme 

case the calf was pos i t ioned at  r ight angles to the cow (Plate  6 . 3 ) ,  but  

this was only recorded in 1 1 . 7% o f  the 3 34 observat ions . The fourth 

main nursing pos i t ion involved the cal f s t anding behind the cow (Plate 

6 . 4 ) . As is apparen t f rom Table 6 . 3  rear nursing was mos t  f requen t ly 

observed in 2 c alves (P3 1-H and P35-H ) ; in the o ther calves rear nurs ing 

never exceeded 2 %  o f  the observat ions recorded in each inst ance . 
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TABLE 6 . 3 :  ProEo r t ion of  nurs ins £OS i t  ions recorded for 
individual c alves*  

Identi f ication Reverse- Variable Righ t  
Rear 

Tot al No . o f  
No . of  calf  paral lel  angle angle observat ions 

P2 3-H 7 8 . 4  1 6 . 2  5 . 4  0 3 7  

P3 1-H 9 . 8  1 1 . 8  4 1 . 2 3 7 . 3  5 1  

P38-B 5 8 . 1  2 7 . 9  9 . 3 4 . 7  4 3  

P34-B 6 7 . 3  25 . 0  3 . 9  3 . 8  5 2  

P35-H 2 2 . 2  3 . 7  1 4 . 8  5 9 . 8  2 7  

M24-H 5 0 . 0  4 0 . 5 9 . 5  0 4 2  

M32-B 7 5 . 0  1 5 . 0  5 . 0 5 . 0  20  

M22-B 6 4 . 5  2 9 . 0  3 . 2 3 . 3  3 1  

M28-H 83 . 3  8 . 3  0 8 . 3  1 2  

M2 1 -H 7 5 . 0  2 5 . 0  0 0 8 

M33 -H 5 0 . 0  0 0 5 . 0  4 

M36-B 4 3 . 0  28 . 6  0 28 . 6  7 

Total 5 4 ( 1 7 7 )  2 2  ( 7 2 )  1 1 . 7 ( 3 9 )  14 ( 4 6 )  3 3 4  

Numbers in paren thes is represen t number o f  observat ions 

* Values expres sed as percen tage of total  observat ions 
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P la t e  6 . 3 :  T h e  r i gh t  an g l e  nu r ;-, i u g p o s L t i o n  

Plate 6 . 4 :  The r e a r  nur s i n g p o si t i o n 
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The 2 calves (P3 1 -H and P35-H) had no t been ini t ially accept ed b y  t he i r  

mot h ers and throughout the nurs ing period ini t i a t ion o f  nur s in g  was more 

frequently ( Binomial , P<0 . 0 1 )  made by these calves than thei r  d ams . Thi s  

con t rasts  w i t h  the s i tua t ion observed in the o ther 1 0  cow-calf p a i r s . 

Nurs ing whils t the cow was recumbent  was observed on 8 occas ions 

(Plate  6 . 5 ) . I t  involved 3 cow-cal f p a i r s  and was mos t  freque n t l y  

obs e rved i n  the same pair  (P34-5 ) . I n  all  ins tances recumbent nur s in g  

was a con ti nuat ion of  a nurs ing b o u t  which had been interrup ted by the 

cow l y ing down . I f  the calf was nurs in g  on the righ t  hand s ide the cow 

would l ie down on that  same s ide , presumably to obscure the tea t .  The 

cow of ten h indered the c al f ' s  nurs ing by d rawing her legs up under  the 

body and rol l in g  to  a more ver t ical pos ture . 

1 . 3  Teat  preference 

There was no apparen t preference for one s ide o f  the udde r . Of  the 

3 2 9  observa t ions 1 62 and 1 6 7  invo lved the le f t  and r i gh t  hand s ides , 

respec t ively ( Table 6 . 4 ) . 

During the f irst 14 d pos t-par tum the calves tended to suck f rom a 

s in gle teat  on e ach oc cas ion . Th is  did  no t appear to be due to an 

inab il i ty o f  the calf to reach o the r teats  or to a lack of  knowledge of  

the p resence and location of  the o ther teats . Ins tead it  appeared to be 

due to the calf ' s appe t i te and /or ab il i ty to continue sucking lon g  enough 

to  remove a l l  milk from the quarter  be ing suckled . With age the calves 

used all t he teats , to varying de grees , during each nur s i n g  pe riod . This  

ind ic a tes that  there was an inc rease in calf  app e t i te , vigor , and /or a 

decrease in the milk available f rom each of  t he quar ters w i th t ime . 

There was a very h i ghly s igni f icant tendency ( Binomi a l , P<0 . 00 1 )  for  

e ach nurs ing period to commence with  an  anterior teat , usually  on the same 

s ide of  the udder as the calf was loc a te d . A total o f  2 6 4  observat i ons 

were found on the ini tial pre ference for the anterior and pos t e r ior teats . 

Of  these 1 5 6  involved an ant e rior  tea t whilst  108 b egan on a pos terior  

t ea t .  The sequence and frequency with which speci f i c  tea ts  were used 

varied be tween  c alves , but  was reasonab ly consi s tent  for e ach calf a t  

success ive sessi ons . This sugge s t s  tha t calves may learn and remember 

t o  use only those  teats from which milk is  mos t  readi l y  avai l ab l e . 



TABLE 6 . 4 :  The p reference o f  individual calves for t he l e f t  and 
r ight hand s ide o f  the udder 

Iden t i f icat ion Lef t  hand Righ t  hand To tal  No . 

1 5 7 . 

of  
No . o f  calf  s ide s i de Observat ions 

P 2 3-H 29  2 

P 3 1-H  20 28 

P 3 8- B  1 6  2 4  

P 34-B  29  2 6  

P 35-H 2 5 

M24-H 24 2 1  

M32- B 1 4  5 

M2 2-B 1 7  1 4  

H28-H 4 8 

M2 1-H 2 6 

M3 3-H 1 1 

H36-B 4 1 

Total  1 6 2  1 6 7  

TABLE 6 . 5 :  Ac t ivit ies of the nurs i ng cow* 

Ac t iv i t y  Frequency of  
occurrence 

Grooming calf  5 7  

Graz ing 1 0  

Ruminat ion 1 5  

Othe r s  1 8  

* Values e xpressed a s  percent age o f  totals 

Tot al No . observations = 3 2 9  

5 7  

48 

40 

5 5  

7 

45  

1 9  

3 1  

1 2  

8 

2 

5 

329  

P roport ion 
of t ime 

3 9  

8 

34 

1 9  
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The sucking o f  supernumerary teats  was mos t  frequent ly observed in 

t he 2 calves , which o f ten nursed f rom behind the cow ( P 3 1-H;  P35-H) . 

Of  the 1 2  lac t a t in g  cows 8 had mor e  than 4 t eats . In  al l excep t 1 

the s e  extra teats  were on t he posterior  quarters above the teat  p roper . 

Nurs ing f rom these supernume rary t eats  f requent ly resu l t e d  in the cow 

kicking out  at or moving away f rom the cal f , thereby t erminat ing nurs ing . 

I t  was not  pos sible to  de termine whe ther these teat s were funct ional or 

not . 

1 . 4  Ac t iv i t y  o f  the nurs ing cow 

There we re 3 main ac t iv i t ies shown by the nurs ing cow and t he i r  

respe c t ive frequency o f  occurrence and propor t ion of  t ime has been 

summarized in Tab le 6 . 5 .  The cow ' s behaviour o ften changed dur ing 

each nurs ing sess ion and be tween d i f ferent ob servat ions . Of these 

act ivit ies cert a in of  the cows consis t en t ly exh ibited  the same behaviour . 

For exampl e  2 pr imigravid cows ( P 3 1-3 ; P 3 5 - 6 )  f requen t ly grazed whilst 

nurs ing and consequently spen t muc h  less t ime showing maternal interest 

in the cal f . 

Of  the 4 categories of  behaviour invest igated grooming o f  the calf 

was the most f requen t ly ob served and involved a grea ter  p roport ion of 

nurs ing t ime than the other act ivi ties . This  mat e rnal grooming was 

some t imes concen t rated on spec i f i c  areas of t he cal f ' s anat omy such as 

the p e rianal region when i t  was f requen t ly observed to result in 

urinat ion and /or  defecat ion by the cal f (Plate  6 . 6 ) . Those cows which 

cons is tent ly groomed thei r  c al ve s  were less l ikely (Anova, P<0 . 02) to ter�te 

nurs ing t han were those cows whi ch mos t  f requently grazed  or showed some 

o the r non-maternal behaviour .  

The values in this  present s tudy are s imilar t o  those reported by 

Wagnon ( 1 9 6 3 )  with t he excep t ion of graz ing act ivit y . The lower value s 

found in this present study may reflect  the fact  that nurs ing most  

frequently occurred be tween succes s ive grazing cycl e s ,  and mos t  

o ften  imme d ia tely following a p e r iod o f  grazing , than a t  any o t her t ime . 
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1 . 5  Pos t ure ( Pla te 6 . 7  and 6 . 8 ) 

160 . 

Both pos tures described  by Hafez  and Lineweaver ( 19 6 8 )  were 

observed in this  p re sen t s tudy , but  no apparent relationship b e tween 

pos t ure and calf age was found . 

Bun t ing usually involved the muz zle of the calf (Plate 6 . 9  and 6 . 1 0 )  

a lthough some t imes the calf ' s p o ll was used to bunt the udde r . Bun t ing 

was mos t  frequent ly observed following 5 to 10 min . of  sucking and of ten 

resulted in a d i f fe rent t e a t  be ing sucke d . Thi s  supports  the f in d ings 

of  the reviews made by Fraser ( 1 9 7 4 )  and Ha fez  and Bouissou ( 1 9 7 5 )  who 

cons idered that bun t ing aided mi lk le t-down .  There was a pos i t ive b u t  

non-s ign i f i cant re lat ionship be tween calf  a ge and the frequency o f  bun t in g .  

The mos t obv ious increase i n  bun t ing occurred be tween the f irs t and second 

6 weeks pos t-partum (No . bun t ings = 1 5 6  of  whi ch 87  were recorded in the 

second 6 week period) . 

1 . 6  Terminat ion of nurs ing 

Te rmin a tion of  nurs ing by the calf  occurred in 8 7 %  o f  the 3 3 4  

observ a t ions ( Table 6 . 6 ) . Th i s  value is  comparable to the 8 1 % value 

reported by Wagnon ( 1 9 6 3 ) . Con trary to the opinion of  Len t ( 1 9 74 )  the 

cows in this  p resent s tudy rarely terminated nursing or any o ther con tac t 

period with the ir  calves by agonism .  On ly 2 cows were obse rved t o  show 

such b ehav iour ove r  an ex tended per iod and bo th were p r imigravida 

(P3 1-3 ; P35-6 ) . This  agon ism mos t  o f ten involved kicking ou t a t  t he 

calf , al though when the cal f  pers is ted in nurs ing the cow wou ld  head-

b u t t  the cal f . During the f ir s t  1 0  d following partur i t i on a l l  o f  the 

p r imigrav i da were observed to try to p revent and /or terminate  nurs ing .  

This behaviour varied in both i t s  frequency and pers is tency be tween the 

d i f ferent cows . I t  usually involved the cow moving forward o r  

abduc t in g  the app rop r iate hindleg so tha t the tea t  was obscure d . Af ter 

this  period of  maternal rej e c t ion these cows appeared to b ecome more 

tolerant of the ir  calves ' nurs ing a c t iv i t ies , as they less f re quent ly 

t r ie d  to p reven t or termina te nur s ing . A possible exp lan a tion might be 

tha t  p a in in the udder and /or  mat e rnal inexperience were respon s ib le for 

the ini t ia l  terminations by the cow . 

There was n o  evidence available to sugge s t  that maternal  agonism 

resul ting in termina tion of  nurs ing increased in frequency or  sever i t y  

a s  t h e  calf  a g e d  as was repor ted by Len t ( 1 974 ) . Under dome s t i c  
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Pla te 6 . 9 :  Bun t in g - phys ical s t imu l a tion o f  the udder 
N . B .  Higher  head pos ture  o f  calf  and t a i l  

movement of  t h e  cow 

Plate 6 . 10 :  Bunting - resump t ion o f  s ucking 
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TABLE 6 . 6 :  Activities  c ausing terminat ion o f  nursing* 

Act ivity  Calf (% )  Cow (% )  

Lie  down 1 3  4 

Grazing 1 6  1 3  

Head conta c t  4 2  43  

Walk away 2 1  1 7  

Others 8 2 3  

Prop o r t ion ( % )  8 7  1 3  

* values exp ressed as a percentage o f  t o t al observat ions 

To tal  No . obse rva t ions = 3 2 9  

1 6 3 .  
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s ituat ions c alve s  are rarely weaned later  than 8 mth o f  age and p e rhaps 

at  th is  age calves are not forceful enough to  evoke mat ernal ago nism.  

Alt e rn at ivel y ,  cows may be less aggressive t owar d  their o f f sp r in g  t h an 

are d ams of  other ungulate species . 

There were 4 maj o r  activit ies recorded whi ch result ed in t e rminat ion 

of nurs ing ( Table 6 . 6 ) . Terminat ion of  nur s in g  by the cow was usually 

temporary ; within 2 min . the calf would o f t en return to  nurse . This 

pers i s tency by the cal f became more evident as  the cal f grew older . 

Init ially the cow was r�spons ible for terminat ing nursing , but  f rom c .  
1 4  d ,  post-partum ,  ces sat ion o f  nurs ing was mos t  frequently due t o  the 

calf changing i t s  ac t ivity . Thi s  was p robably due to t he calf ' s 

increased t enaci t y  to  nurse desp i t e  a t t empt s  by the cow t o  t ermina t e  

nursing and i n  t h e  c a s e  of t h e  p r imigravida increased tolerance toward 

the calf ' s nurs ing , with t ime . 

2 .  Abnormal Nurs ing 

2 . 1 Non-nu t r i t ional nurs ing (NNS)  

Of the  total  4 1 5  nur sing ob servat ions only  1 2  involved sucking o f  

obj e c t s  o ther t han t h e  teat . ( Excluded from these values are the 

ins t ances during the exploratory t eat-seeking act iv i t ie s  of the neonat e . )  

Spec i f ic obj e c t s  were found to  be mos t  o f t en used by the c alves . 

These included ear-t ags of  other c alves (Plate  6 . 1 1 ) ; body ha i r  o f  

other herdmembers ( P l a t e  6 . 1 2 )  and to a lesser extent , elec t r i c  fence 

s t andards , baling twine and p l as t i c .  Unlike Hafez  and L ineweaver 

( 19 68 )  no relat ionship was found between SD and NNS . All 

observat ions of NNS involved calf ages of  between 8 and 34 d ,  post-partum .  

O n  every occasion NNS app eared t o  result  f rom the calf ' s exp loratory 

behav iour when i t  was inve s t igat ing a novel obj ect in i t s  imme d i a t e  

envi ronment . 

2 . 2  Cross-nursing 

Cross-nurs ing was only observed on 4 o ccasions when i t  i nvo lved 2 

p r imigravida  cows (P3 1 -3 ;  P 34-5 ) . On all  occasions the cow ' s own c al f  

h a d  begun sucking and was p o s i t ioned l aterally to  i t s  dam .  The alien 
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Pl a t e 6 . 1 1 :  N o n - n u t r i t i u n a J  n u r s i n g  ll f <I n t ' c1 r t <1 g  

P l a t e  6 . 1 2 : N o n - n u t r i t i o n a l  n u r s i n g  o f  b o d · h a i r 
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Plate 6 . 1 3 :  Cross-nur s ing b y  an a l ien  cow 

Plate 6 . 1 4 :  Cross-nurs ing b y  an a l i en calf 
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c a l f  or cow n ursed e i ther from beh ind the cow (Pla te 6 . 1 3 )  or  on the 

d is t an t  s ide  of the cow ' s calf ( P l a te 6 . 1 4 ) . 

Nurs ing involving only an a l ien cow-calf  pair always resulted  in the 

two termin a t i n g  con tac t as soon as she had iden t i f ied the cal f ,  usually  

within a min u te of  the commenceme n t  o f  nurs in g .  Th is form of  cross­

n u rs ing invari ably  invo lved ca lves les s  than 7 d old  wh ich had been unab le 

to  nurse f rom the ir  own dams owing to abnormal mate rn a l  b eh aviour . 

3 .  Pa t te rn o f  Nurs ing 

3 . 1 Te rminology 

A d is t in c t ion was made  be tween the terms of  sucking and nurs in g .  

A sucking bout  was cons idered t o  exi s t  when the calf  h ad t he teat  in i ts 

mou th ;  whi l s t  nurs ing was used to de s c r ibe the more general s i tuat ion 

whe n  the c a l f  was en gaged in ac t iv i t i e s  charac ter i s t ic o f  nurs ing , for 

examp le , T-SA and bun t in g .  The nurs ing term was also used when i t  was 

imposs ib le to determine where the teat  was in rela t ion to the calf ' s 

mou th . Dur ing darkness aud ible  sounds  ind icative of  milk inge s t ion 

we re used as the c r i teria for d e t e rmining the occurrence of suckin g .  

Sucking frequency ( S F )  was used in reference t o  the numb e r  o f  sucking 

bou ts s e para t e d  f rom success ive ob serv at ions by at leas t 1 0  min . In 

calves l e s s  than 3 weeks o f  age up to 7 sucking bou ts were o f t en observe d , 

b u t  when they were separated by less  than 10 min . they were recorded as 

the same S F . The relat ionship be tween cal f age and the e x i s t ence o f  

success ive sho r t  sucking bou ts was p robab l y  due to c a l f  f a t igue or  

temporary loss  o f  contact  with the  tea t as a resul t o f  the  cow  sh i f t ing 

her posi t ion . I t  is  unl ike ly t o  b e  due to insuff i c ient mi lk avai lab i l i ty 

as milk y i e l d  i s  around maximum during the f ir s t  weeks pos t -partum . 

Sucking dura t ion ( SD) was measure d to the neares t  min . and included 

the time during whi ch the teat  was in the calf ' s mou th when inge s t ion o f  

mil k  may no t b e  occurrin g ,  for e xamp le ,  s t imul a t ion o f  the udder  prior 

to milk l e t-down . 

Due to observer fat igue only 6 24  h con t inuous pe r iods o f  observations 

were  made . On each occas ion the observations began a t  0 6 00 h and continued 

un t i l  the following 0600 h .  The remainder o f  the observat i ons  were 

divided throughout t he day and n i gh t . Each fortn i gh t  this  d a t a  was 

comb ined to ob t a in the circadian p a t t e rn . 
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3 . 2  S u c k i n g  f re q u e n c y  ( SF )  
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Ove r  t h e  20 \ve e k s  o f  the s t udy SF ave raged 5 . 2 p e r  2 4  h p e r i od \vi th 

a range o f  4 t o  6 ,  an d th i s  v a l u e  was ve ry c o n s i s ten t b e t we e n  ca lve s o f  

a c o mp a r a t i v e  age . Du r i n g  the  3 t o  1 8  Hee k s  p os t - p a r t um p e riod S F  

r ema i n e d  reasonab ly s t ab le ( F i g .  6 . 1 ) , b u t ave raged on l y  3 . 2  ( ra n ge 0 t o  

6 )  d u r in g  t h e  f i r s t  2 4  h f o l l o w i n g  c a l v i n g .  I t  then i n c re ased t o  a 

maximum 6 . 4  by c .  3 r d  day  and t h e re a f t e r d e c r e a s e d  t o  5 . 2  b y  an ave rage 

1 2  d ( ran ge 7 to 2 1  d)  p o s t-pa r t u m .  D u r i n g  the las t 2 weeks p r e -wean i n g  

S F  d e c l i n e d  s l i gh tl y  wh ich was p roba b l y  due t o  depre s s e d  m i l k  y ie l d  

r e s u l t in g  f rom a ve r y  sho r t  amoun t o f  f e e d  be i ng ava i la b l e . An 

a l t e r n a t ive e xp lan a t ion i s  t h a t  b y  c .  5 mon t h s  o f  age t h e  c on t r i b u t i on o f  

mi lk t o  t h e  c a l f ' s  d i e t  may h ave d e c r e a s e d  t o  s uch an e x t en t t h a t  fewe r  

s u c k in g b ou t s  He re r e q u i re d .  Th i s  d e c r e a s e  i n  S F  w i th i n c reas i n g  a ge o f  

c a l f  i s  i n  agreeme n t w i t h  a l l  s t u d i e s  reviewed w i th t h e  e xce p t i on o f  

Ha f e z and Li neweaver ( 1 9 6 8 )  who r e p o r te d  t he oppos i t e s i t u a t ion . 

3 . 3  S u c k i n g  d u ra t�on ( S�) 

Du r in g  t he f ir s t  2 w e e k s  S D  i n c reased f rom an i n i t i a l  value o f  3 min . 

( range 4 2  s t o 5 . 4 m i n . )  t o  1 0 . 2 m i n . ( range 6 . 8  to 1 2 . 2  min . ) .  Th i s  

\vas a c c omp a n i e d  by a d e c re a s e  i n  the t ime s pe n t  n u r s i n g  ( TS N ) . As t h e  

c a l f  a ge d  i t  s pe n t  p ro p o r t io n a l l y mo re o f  the t ime i n v o l v e d  in n u r s i n g  

a c t iv i t i e s  in mi lk i nge s t i o n , i . e . ,  suc k i n g . Th ere \ve r e  2 reasons  \vh i ch 

appe a r e d  t o  b e  re s p on s i b l e  f o r  t h i s ;  an i n c r e a s e  in the ca l f ' s  nu r s i n g  

v i go u r  an d a n  i mp roveme n t  i n  i t s c o- o rd i n a t i o n  and a p pe t i t e . As we l l , 

i n  the c a s e  o f  a l l  t he p r i mi p a r o u s  c ows and one mu l t i p a ro u s  c ow (M3 0 - 1 2 )  

abn ormal ma t e rn a l  behav i o u r  wa s found to d e c re a s e  SD and i n c re a s e  TSN 

d u r i n g  t h e  e a r l y  p os t - p a r t um p r iod . I n  a l l  c alves SD d id not d i f fe r  

s i gn i f i c an t l y  f rom t h e  ave rage 1 0 . 2  min . du r i n g  the r e ma i n in g  1 8  \''eeks 

p r i o r  to wean ing . 

As w a s  a l s o  r e p o r t e d  b y  S c hake and Riggs ( 1 9 6 9 )  t h e  len g th o f  

in t e rv a l  b e tween s u c c e s s ive nu r s in g  bou t s  was f ound t o  h av e  n o  e f fe c t  on 

e i th e r  SD or TSN f o r  any suc k i n g  s e s s i on .  

O f  t he 7 f a c t o r s  kn o\m t o  i n f l u e nce n u r s in g  behav i o u r  wh ich were 

d is cu s s e d  in the l i t e ra t u re rev iew only  3 ;  n ame l y , b re e d , calf  s e x  and 

age , c o u ld b e  inve s t i ga t ed in th i s  p r e se n t  s tu d y . 
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Walker ( 1 9 6 2 )  and Nicol and Sharafe ld in ( 19 7 5 )  both recorded lower 

SF value s  for  Angus calves  than was found in the present s tudy ( 4 . 0  and 

3 . 3 7 ,  resp e c t ively ) . However , the ave rage SD value o f  10 . 2  min . in 

this present s t udy is  in agreeme n t  with the values repo r t e d  by Walke r  

( 1 9 6 2 )  and Nicol and Sharafel d in ( 1 9 7 5 )  for  Angus cat t l e  ( 1 0 . 0 and 9 . 69 

min . , respe c t ively ) for SD . 

Sex o f  cal f  had no s ign i f i cant e f f e c t  in this present  study on any 

of the variables ; S F ;  S D ;  TST o r  TSA . This  re sul t supports  the 

conc lusions of Rugh and Wi lson ( 1 9 7 1 ) ; Le Neindre and P e t i t  ( 1 9 7 5 )  and 

Nicol  and Sharf e l d in ( 1 9 7 5 ) , but con f l i c t s  with the result s of  Cartwright 

and Carpenter  ( 1 96 1 )  and He 1 ton e t  a l . ( 1 9 6 7 )  who found that male calves 

sucked mo re frequen t ly than did female calves . 

3 . 4  To tal  sucking  t ime ( T S T )  

TST averaged 52 . 4 4 min . per  2 4  h p e riod over t h e  2 0  weeks of  

ob s e rvat ion . This is wi thi n t he r a n g e  o f  val ues  reported  by the s t ud i e s  

reviewed ( ref . Tab l e  6 . 2 ) . D u e  to the change s in S F  and S D  over the 

f ir s t  3 weeks post-pa r t um ,  T S T  1 ikeldse changed as shmvn in Fig . 6 . 1 .  

The ma ternal st atus o f  t he co1v had a sign i f i cant (Anova , P<D . 0 1) effe c t  on 

SD and hence on TST dur i n g  the f i rst mon t h .  This e f fe c t  was due , in 

ce r t a in of the cows , to ma t e rn a l rej e c t ion of the c a l f ' s nursing 

behaviour . However , a mo re apparent reason for this mat e rnal e f f e c t  

was a drop in body condit ion  o f  t he heifers  due t o  insu f f i c ient feed 

avai lab i l i t y .  This  drop in body cond i t ion was presumably re f l e c ted in 

low milk y ie lds  as was evident by the t ime spent by the c alves of  these 

cows p rior to sucking in such behaviours as bunting and changing the 

teat used . 

4 .  C ircad ian Rhythm 

Throughout the stud y  nurs ing was observed at all  t imes throughout the 

24 h period  ( re f .  Fig . 6 . 2 )  as was also observed by Hut chison et a l . 

( 1 9 6 2 ) ; Wagnon ( 19 6 3 ) ; Haf e z  and Lioeweaver ( 19 6 8 ) ; Ewbank ( 1 9 6 9 )  

and L e  Ne indre and Pe t i t  ( 1 9 7 5 ) . 
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Desp i t e  the occurrence o f  nursin g  a t  a l l  t ime s t he r e  was a t endency 

for nurs i ng to be  more evident during 4 periods . The most  apparent o f  

t he s e  e x t ended from 0 4 0 0  t o  0 6 00 h ,  i . e . , c .  dawn ; t o  a lesser  extent  

increased nurs ing a c t ivi t y  was a l so recorded be tween the t imes o f  0 8 00 

t o  1 2 00 h ;  1 4 00 to  1 7 00 h and f rom 2 1 00 t o  2 4 00 h .  

Taking into account  the  var i at ion in the t ime o f  dawn and d usk ove r 

t h e  2 0  week p e r iod the same numb e r  of  pe aks o f  nursing ac t ivity we re 

re c orded dur ing day l i gh t as for  d arknes s .  Th is sub s t an t iates the 

f in d ings of Pe terson and \.Joo l f o l k  ( 1 9 5 5 )  and E\vbank ( 1 9 6 9 ) , but is in 

d isagreement  w i t h  the op in ions of Cartwr ight and Carpen t e r  ( 1 9 6 1 ) ; 

Walker ( 1 9 6 2 )  and Ha fez  and Li neweaver ( 1 9 6 8 )  who a l l  reported fewer 

n ur s ing b o u t s  during darkness . 

\.Jhen all  the data  fror:1 the 2 0  \vee k  observa t ion \ve re  combined  and 

e xp ressed  as the percen tage of cow-cal f pairs obse rved , i t  was possible  

t o  o b t a in the  c ircadian rhy thm wh ich is p resented in  Fig . 6 . 2 . 

However ,  when the data  \ve re ana l y sed on the basis o f  t he number o f  

o b s e rvat ions f o r  d i f f e rent p e r i ods  ove r the 2 0  weeks i t  was ap parent 

that  wide var i a t ions exis t e d  in t he ti me at wh ich nurs ing was recorded 

( F i g .  6 . 3 ) . 
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( H A P T E R S E V E N 

CONCLUS I ONS 

A .  GENERAL DISCUSSION 

1 .  Pred i c t i on of Calv i n g- time 

1 7 4 .  

Des p i te the accuracy in predic t ing calving o rder  and calving t ime 

us ing v i sual assessmen t o f  2 4  phy s i cal and 1 1  behavioural s igns there d id 

e xi s t  a n umber  o f  l imi tat ions . For example , i t  was necessary to make a 

da i ly ins p e c t ion of  e ach of  the cows for  the various s i gns . Th is  could 

be made at  spec i f ied  t ime s o f  the day for  the phys ical s i gns , but a 

s imi lar r e s t r ic t ion c ou ld no t be ap p l ied to the behavioural observa t ions . 

Ins tead behav ioural d a t a  ne eded to be c o l l e c ted throughou t each day i f  

complete  and accurate records  we re to b e  ob tained . The need f o r  r e g u l a r  

da t a  colle c t ion was e s pec i a l ly evident dur i n g  the las t 4 8  h preceding 

p a r turi t ion . Howeve r ,  t h� ca l v i n g sea son l a s ted for  65  d and it  was n o t  

poss ible t o  unde r take d e t a i led obs�rvat ions for  t h i s  length of  time . I t  

is cons idered that  this l a c k  o f  deta i led  obse rva t ions may help t o  exp lain 

the re l a t ive ly low numb e r o f  cows recorded for  each of  the behavioural 

s i gn s  in c o mp a r i s on w i t h t h e  number o f  phys i c a l  s i gn s  observed . 

Due to the wide va r iat ion be tween individua l  cows , for  the numb e r  o f  

s igns and t ime they w e r e  f ir s t  recorded , i t  was n o t  possible t o  de termine 

e i ther calving o rde r or  ca lving  t ime by comparing  cows . Ins tead i t  was 

necessary to individually iden t i fy the cows and to compare the data  o f  

each  cow ove r  success ive days and u s e  this as the bas is for  her 

independent p redic t i on .  

Ano th e r  e f fec t o f  these wide var i a t ions was that i t  was no t possible 

to use any one s ign as the sole cri te rion f o r  p redi c t ion ; a t  leas t 5 

phy s i cal s igns and 3 behavioura l s i gns needed to be recorded for  each c ow 

to achieve an accurate  p redic t ion . 

A poss ible e f f e c t o f  ma ternal expe rience on the occurrence o f  s i gn s  

was demons trated b y  a h i ghly s ign i f icant d i f ference in the numb e r  o f  
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phys ical  s igns recorded by the 2 cow groups (pr imigravid versus mul t i­

g ravi d ) . In contras t ,  there was no s ta t is t ically s i gn i f i cant d i f f e rence 

in the numb e r  of b ehavioural s igns recorde d  on the basis o f  ma tern a l  

e xper ience . 

Other possible  e xp lanations for these resul ts could be  the exis tence 

of d i f ferent con t rol mechanisms opera ting for the 2 types of  s igns or 

inaccurac ies in data c o l l e c t i on .  As the s t udy was made in one season 

on ly i t  was n o t  p o s s i b l e  to d e termine wh ich  o f  these was the mos t  

import an t  contr ibu t ing facto r. At lea s t  two re l a t ionships  be tween mat e rnal 

s tatus and certa in p a r turien t  behaviours were f ound in the presen t s tudy . 

Firs t ,  there was a d e f inite  tenden cy for the pr imigravid  h e i fers to  calve 

dur ing day l i gh t  which represented  a sign i f i c an t  d i f f erence f rom the 

mul t igravida who showed no such propens i ty .  Second ly , 7 5 %  of the 

mul t i gravid cows calved in the same area o f  the paddock wh i l s t  the h e i f e rs 

c alved a t  random loca tions . The extent to wh ich these behaviours 

r e f le c ted  maternal exper ience obtained from previous calvings c anno t  be  

determined unt i l  subse quen t calvings invo lving the same animals  are 

s tudied . As only 1 4  c ows (6  primigravid and 8 mul t i gravid)  were involved 

the results  obta ined may b e  due to chance e f fe c t s  and may not repre sent  a 

t rue assoc ia t ion be tween ma tern a l  s tatus and behaviour . 

2 .  Ma ternal Behaviour 

2 . 1 P lacen tophag i a  

The single mos t  importan t parturient behaviour recorded was 

cons idered by th e observer to be the p re-occupa t ion by the par turien t 

cow to  inge s t  the p lacental t i s sues and f luids . The reasons for  t h i s  

opinion a r e  out l ined  in t h e  fol lowing 3 p aragraphs . 

The mos t  common ly  expounded theory for  this  inges t ion is  as  an 

adap t ive me thod to minimize preda t ion . For 2 main reasons th i s  

exp l anat ion i s  no t accep tabl e  t o  the present author . Firs t , e xpul s ion 

of the p lacenta occurred c .  1 2 0  min . ( range 46 to 360+) f o llowing the 

calf ' s b ir th by wh ich t ime the c a l f  was mob il e  and less  vulnerabl e  to 

predat ion . Secondly , c a t t l e  have been dome s t i cate d  for  a numb e r  o f  

centuries and a s  a consequence of th is the thre a t  o f  p reda t ion h a s  been 

grea t ly reduce d .  I f  inges t ion fun c t ions s o l e l y  a s  a pro tec t ive me chanism 
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i t  i s  s urpris in g  tha t  i t  is s t i l l  evident to  such a h igh degree . 

I t  is  the op inion of  the author tha t the following is  a reasonable 

a l t ernat ive explana tion for p lacentophagia in a spe c ies which a t  a l l  

o ther  t imes is h e rb ivorous . Placentophagia was invariably shown 

following rup ture of  the allanto-chorionic membrane and cont inued , 

excep t for 2 p rimiparous , unt i l  comp l e t ion o f  p lacentophagia . I t  is  

sugge s ted tha t thi s  inges t ion a id s  the  cow i n  the format ion o f  a bond 

w i t h  the neonate  by providing a c hemical  bas i s  for d i s c r imina tory 

identi f i ca tion of her cal f .  I t  is  bel i eved that the cow ini t ia lly 

becomes a t t rac t e d  to these chemicals p rior to the c a l f ' s  b ir th . Thi s  

f ixat ion local i z e s  her  t o  the calving s i te . Af ter the b i r th t h e  cow 

remains in the area due to the p resence of b i r th by-products  and n o t  

ini t ia l ly a t  leas t ,  t o  t he neona te . As the cow removes the ma terial  

o f f  the calf  she  changes he r a t tent ion to grooming the  cal f .  At  f i r s t  

this  intere s t  is  due t o  inges t ion of  membranes which cover the c a l f , bu t 

later  by assoc ia t ion , physical  con tac t is  p rogressively made w i th the calf . 

Al though i t  appeared tha t the b ir th by-p roducts  were respo n s ible  for 

prov i d ing pos i t ive rein forcemen t and ensuring continued ma ternal 

inge s t ion , neona tal moveme n ts and / or vocal i z a t ions may have a l so been 

imp o r tan t .  The p r inc ipal sensory bas i s  for  maternal accep tance o f  and 

subsequent a t t achmen t to the neonate appeared to be o l f a c tory . This  is  

suppor ted by the s t udies reviewed wh ich found tha t removing olfac tory 

communication or  manipulation of the c a l f ' s  smell a f fec ted f ormat ion of 

the bond . In this  present  s tudy , w i th the except ion o f  1 cow , ma ternal 

accep tance o f  the neonate  by p r imigrav i d  h e i f e rs occurred a f t e r  the cow 

had inves t iga ted the neona te by smellin g . A possible cont r ibu t ion o f  

gus ta tory sensory perception may a l s o  b e  involved . 

2 . 2  Ac t ive versus pass ive mo the r - t ype 

Us ing the c r i teria  presen ted by Hediger ( 1 95 5 )  for  d i s t inguishing 

between passive and ac tive types o f  ungul a te mo thers , i t  was eviden t 

from this present s tudy tha t the dome s t ic cow could be  included in the 

la t te r  category . Thi s  was demon s t r a t e d  by the rap idi t y  w i th whi ch the 

cow e s tabl ished con tac t and showed mat e rnal  behaviour toward the neonate  

following i ts b ir t h . Th is  involvement  by the cow in the inge s t ion o f  

b i r th by-produc t s  and subsequent maternal grooming was s hown by  a l l  the 
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c ows , inc luding t he 3 p r imigravid and 1 mul t i gravid , wh ich in i t ially  

rej ec ted o r  a t tacked the i r  c alves . 

Ac t ive in teres t o f  t h e  d am in t h e  c alf  was n o t  res t ric ted to t h e  

imme d iate pos t-par t um per i od . During n urs ing  and o th e r  con tac t p e r iods 

a l arge p ropor t i on o f  the t i me i nvo lv�d ma t e r n a l  groomi n g .  The degree 

of  the se maternal behav i ours  varied be tween t he c ows , but t e nded to b e  

charac te ri s t i c o f  i n d i v i dual an i mals . 

3 .  Filial  Behaviour 

3 . 1 Hider ve �sus fol l owe r o f f spr i n g- type 

On the bas is of t he o b s e rva t i o n s  col lec ted d uring  the course of t h i s  

wo rk i t  was no t poss ib l e  to  une q u ivoc a l l y  c a t e go r i ze dome s t ic ca t t le a s  

rep resen t in g  e i ther  a h i d � r  or a f o l lowe r t yp e  spec ies a s  desc ribed  b y  

Wal ther ( 1 9 6 1 ,  1 9 64 , 1 965 , 1 9 6 8 ) . I n s tead t h e  c a t t l e  shmved 

charac te r i s t ics  of  b o th t yp e s  w i t ho u t  demon s t ra t ing t he comp le t e  

b ehavioural repe r to i re o f  ei t he r t y p e . Fo r examp l e , a mod i f ied  h id in g  

per iod was shown , b u t  to  a l e s s  deve loped e x t en t ,  than tha t described  b y  

the species  revi ewed h y  Len t ( 1 9 74 ) . 

Taking in to accoun t the topography and res t ric t e d  area ava i la b l e  in 

wh i ch the ca t t le we re gra zed the loca t i on of  t he h i d in g  s i te did n o t  

appear to p rovide pro t ec t ion by camou f l age , sec lus ion or  inaccessib i l i t y .  

Also , in c on tras t to  the t y p i cal  h ider- type  s pe c ies , the per iods of  

c o n t a c t  b e tween the cow and calf  we re not  re s t r i c t e d  to  nursing . 

Ins tead the cow tended t o  s pend n e a r ly all  h e r  re s t in g  and rumina t ion 

p e r iods alon gside the ca l f . 

Cho ice  o f  the s i t e  was not  t he sole pre roga t ive o f  the cal f ,  as is 

the case in  hider-type s pe c i e s , a l t hou gh on some occas ions the c a l f  

moved to areas inac c e s s i b le to  the cow . I t  was nearly a lways due to 

the cow e l i c i t in g  fo l lowing  re sponse , a behaviour c ons ide red to  be 

charac teris t ic o f  fol lowe r- type spec ie s , tha t the c ow and calf would  

move to a "h iding s i t e " . 

I n  common with h i de r- t ype spec ies the cmv �vould n o t  approach and  

make con t a c t  with her  i n fan t at  i ts h idin g s i te .  In s tead they showed 

a behaviour �vh ich has been  des c r ibed in Cha p t e r  5 as " c a l l ing  out " . 
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Durat ion of  the "h i d in g  phase " varied be tween the d i f ferent cow-calf  

p a irs  and  appeared to  be due  p r incipally to  the exis tence o f  a c a l f  pool . 

Thi s  was demons trated by the t endency for the h id ing phase to decrease , 

t o  a minimum o f  c .  20 h ,  w i th succes s ive calvings and for the cow and 

c a l f  to uni te with o the r calve s at the cal f pool at wh ich a few other 

cows may be prese n t . Howeve r ,  as the lat t e r  calvings all invo lved 

mult igravid cows this tendency migh t have been due to some exten t to the 

cow ' s maternal s tatus . 

I t  is the op in ion o f  this  obse rver that  ins t ead o f  a t rue hiding 

p e r iod the c a t tle demon s t ra t e d  a behaviour desc r ibed by Len t ( 1 9 7 4 )  as 

ma t e rnal isolation . TI1 i s  involved t he peri-par t ur ient an ima l  seeking 

and maintain in g  isolat ion for some time fol lowin g calving.  

3 . 2  Fil ial re sponse 

Th e  oc currence and s ub s e q ue n r  c han ge s in f i lial  responses did appear 

to  be related to the t i mi n g  of p r imary  social i zation . The presence of 

gene ral and spe c i f i c  fol lowi n g  re s po n s e s  we re recorde d .  The lat t e r  o f  

thes e  response s appea red  to be a conse quence o f  bond forma tion a s  was 

the op in ion of  Hanning ( 1 9 7 2 )  and Klopfer  ( 1 9 7 4 ) , b u t  this idea i s  in 

con f l i c t  H i th the op in i o n  of Len t  ( 1 9 74 ) . Th is d i f f e rence in opinion 

is  an examp le of the d i s c repan cy be tween the result s o f  the d i f f e re n t  

s t ud ies  rev iewed f o r  many o f  the behaviours inve s t i ga ted and i t  serves 

to j us t ify the need  for  con t inued inve s t iga t ions to t ry to ac coun t for 

the se  d i f f e rence s o f  op in ion .  

3 . 3  Nurs ing 

Nurs in g  behaviour was mo re represe n t a t ive o f  hider-type species  

t han of  follower- type species , e . g . , a rela t ively long sucking dura t ion 

( average 1 0 . 2  min . ) in compari son to low sucking f requency value s  

( average 5 . 2 )  plus a l ow occurrence o f  devian t nurs ing postures such as  

rear-nurs ing were re corded ( 1 4 %  o f  334  observa t i on s ) . 

The p r inc ipal feature wh ich became apparen t f rom the observat ions 

of n u rs in g  behaviour was t he lack of  cons is tency in the p a t tern o f  

sucking recorded at  d i f fe rent times th rough the study period . This  

incon s is tency is not subs tan t iated by  othe r s tudies reviewed in  Cha p t e r  6 .  
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The o n ly poss ible explana tion  for th is feature o f  the s tudy i s  the l ow 

n umb e r  of  c alves ( n  = 1 2 )  comb ine d wi th the l arge d i f ference in the i r  

ages ( ave rage 3 4  d ;  range 1 to 5 9  d ) . I f  this  is  the reason then f u ture  

s tudies should und e r take i nves t iga t i ons on  larger  numbers  o f  an imals and / 

o r  l imit  the age range of  the e xpe rime n t al anima l s . 

B . RECG1HENDATIONS 

1 .  Da ta  Col lec tion 

Throughou t the st udy i t  \vas eviden t from the large s tandard 

dev iation un i ts tha t the re e xi s ted w ide  va ria t i on be tween the an imals  

d e s p i te th e f a c t  that only  14  cows or 1 1  cow-cal f pairs were  invo lved . 

Th ese varia tions we re e s p e c ially evident whe n  at temp t ing  to p red i c t 

calvin g  orde r and c a lving time . In order to d e t e rmine the ext ent , and 

hence the impor tance , of  these ind ividual c ow d i f feren c e s  more data  

co l le c t ion and  analy s is , u s ing the max imum numbe r of  an ima l s  possible , 

are required . 

As the s tudy was re st ric ted to one calving season no e s t imat ion o f  

the re p e a t ib i l i ty o f  t h e  resul t s  f o r  ind ividual cows could be  ob tained . 

Likewise , i t  was n o t  pos s i b l e  to de termine the e ffe c t  o f  year or  

envi ronmental ( so c i al and physical ) features on the resu l t s  ob t a i ne d . 

De t e rmina tion o f  the se would necess i ta t e  data collec t ion over a 

n umbe r o f  years p re fe rab ly  using the same animals . Haint aining a 

c ons tan t  compos i t ion of  the expe r imental an imals  would be o f  part i cular 

v alue in  accoun t in g  for the e f fe c t  o f  experience  on ma ternal behaviour . 

I f  repea tib i l i ty o f  ma t e rnal behaviour is high and there fore ma terna l  

experience is  o f  re la tively low importan c e  i n  inf luencing  the cow ' s  

b ehaviour i t  migh t be a j us t i f ied management  p o licy to s e le c t  b reeding  

c ows on the basis  o f  the ir p rimiparous p e rformance . 

As was shown in Chapter  6 : B6 p redi c t ion o f  the c a lving order requi red 

some subj e c t ive in te r p re tat ion of  charac teris t ics  of  which quant i ta t ive 

assessmen t was n o t  poss ible . I t  is  sugge s ted that there exis ted  some 

con t r ibut ion of  the " skill o f  s tockmansh ip" in p redic t in g  this  calving 

order . These skills could be de f ined as  t he ab i l i ty to in tuit ive ly 
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assess a si tuation on the basis  o f  the c ow ' s "demeanour" . Hence , i t  is  

recommended that emphasis  be p laced on deve lopin g obj e c t ive des c r i p t ions 

and measurements of these skills whenever fu ture experimen t a t ion in th is 

area is undertaken . 

This s tudy invo lved only Angus c a t t l e  run under set-s tocked p as t ure 

condi t ions . If it is c ons idered necessary to ob tain a more comp l e t e  

e thogram ( i . e . , behavioural reper toire )  o f  s ingle-suckled cattle  i t  would 

be advisable  to also  s t udy other breeds und e r  a varie ty of managemen t an d 

environment al cond i t ions . 

A maj or , bu t unavo idab l e  limi t a t ion o f  the present s tudy was the 

ava ilab i l i ty o f  onl y  1 observe r . Th is was aggravated  by the len g th of 

the s tudy c .  33  weeks . Due p r i n c i pally to  observer f a t igue 2 4  h 

c on t inuous per iods o f  da ta co l l e c t ion we re in f re quen tly  ob t ained . 

As the c a t t le we re un re s t ra ined , n i gh t - t ime obse rvat ions w i th l imi ted  

ligh t ing fac i l i t i e s  we re found to d e c rease  the  ease and accuracy o f  d a t a  

colle c t ion . Hmveve r ,  as t h e  p ro j e c t \vas des igned to s imu la t e  as near as 

p oss ible a comme r c ial farm i n g  s i tua t ion conf inement of the c a t t le t o  

imp r ove obse rva t iona l  t e c h n iques  migh t have de t rac ted f rom the value o f  

the s tudy . 

2 .  S tock Manageme nt  

An increasing p reva len t feature in many he rds inc lud ing this  s t udy 

is the c a lv ing of the p r imi gravida be fore the o lder cmvs . The 

jus t i f ica tion for such a pol icy is tha t  i t  p rovides a mean s o f  d e c reas ing 

the e f f e c t s  of  lac t a t iona l anoe s t rus by inc rea s ing  the t ime be tween 

calving and mat ing for the f o l lowing calv ing season . Another advan tage 

of  th is calving p o l i cy is be t te r  u t i l i z a t i on of feed suppl ies  in order to 

max imize mi lk p roduc t ion of  the p r imigravid c ows . 

In this s tudy the calving pat t e rn o f  the 2 cow groups resul ted in a 

s igni ficant  d i ff e rence be tween the 2 groups o f  cows in their  res pec t ive 

numb e r  of  observa t i on days p r i o r  to  calving . Th is res tricted  the  

ana lys is to  the frequency o f  s i gns ind ica t ive of  calving recorded and 

excluded the use of the t ime (days , p re-par tum) the s i gns we re f i r s t  

obs e rved . 
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Ma intaining p ri miparous cows , whose calves had died c .  calvin g ,  with 

the herd could have been respons ible for some of  the abnormal maternal 

behaviour observed in some cows . The e f f e c t  o f  these non-lac ta t ing 

p r imiparous cows was due to  their  in terest in the post-par turient cow and 

h e r  cal f .  When the interference occurred i t  resul ted in rejec t ion  and 

d e s e r t i on of  the calf  by i ts dam (ref . Chap ter  4 : B3 ) . Wi th succes s ive 

c alvings in th is s tudy it was evident tha t there was p ro gres s ively less  

in terference and co rrespond ingly less abnormal maternal b eh aviou r .  There  

are  2 possib il i t ies presented to  exp lain these  resu l t s . Firs t , due to  

the  decl ine in in tere s t  from herdma tes the p o s t -par turient cow was le s s  

l ikely to  be forced t o  s imul taneously express  epime le t ic maternal 

behaviour toward her c a l f  and pro tec t ive or agonis t i c  responses toward 

herdmates . Hence , the cow would be l ess l ike ly to  show agonism t oward 

the cal f if there was no need for th is response to occur because of the 

l ack of interference from o ther c a t t le . S econdly , the pr imigravid cows 

wh ich c alved toward the end of the season may have learnt the correc t 

response , i . e . , ma ternal grooming ,  by  exposure to the presence of  a 

neonate  at  o ther calvings prior to the ir own . Hence , the presence o f  

their o f fspring would no t b e  a novel s t imul i  wh ich d u e  to i t s  uniqueness 

might e l i c i t  an agonis t i c  response from the dam. I t  was observed that  

mos t  interferen ce involved pr imiparous cows . Fur thermore , both this 

i n terferenc e and abnormal ma ternal behaviour decreased wi th success ive 

c alvings . These f indi ngs sugge s t  tha t the recommend a t ion be made tha t  

mul tigravida  b e  calved  ahead o f  the primigravida . Thi s  might decrease 

b o th unwan ted behaviour s ,  because the materna lly experienced o lder  c ows 

are  more  successful in denying alien cows access  to thei r  calves . Also , 

the  add i t ional "exposure"  to calvings available to the primigravid  migh t 

p rovide them with learn ing oppor tuni t ies . 

Ano ther obvious e f f e c t  o f  the management  me thod used was the age o f  

the calves a t  weaning and the subsequen t degree of  con t a c t  permi t ted 

b e tween the cows and calves . E s t ima t ion o f  the impor tance o f  such 

f ac tors would require the ir manipulat i on .  Thi s  would e i ther necess i ta te 

e xtend ing observa t ions over several y ears o r  u s ing larger numbers o f  

experimental animal s a t  the same t ime . The lat ter  a l te rnat ive would 

require add i t ional labour and possibly gre a t e r  yard and wei gh ing 

f acili t ies , but all the data could be coll e c t ed f rom 1 s eason whi ch 

would grea t ly decrease the t ime involved in such a s tudy . 
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The poss ib l e  value o f  the by-produ c t s  o f  b irth in the forma t ion o f  

t h e  b on d  by  t h e  c ow w i t h  the  neona te has  already been discussed  

( Chap ter 7 : A) .  In orde r to ob tain exper ime n t a l  evidence to sup p o r t  or  

refute  the theory propo sed there , a numb e r  of  approaches could be  

inve s t i gate d . For example ; analysis  o f  t he components  o f  the b i r t h  

f luids and memb rane s throughou t par turi tion . I t  migh t be  poss ib le tha t 

certa in of  these compounds coul d aid in p reparing the cow for the c a l f ' s 

b ir t h  and the appropria t e  sub seque n t  ma t e rn a l  response s .  De terminat ion 

o f  t he re levan t compounds and their  role would require the iden t i f i c a t ion 

o f  the chemicals in them .  Then appl ica t ion of individual and / o r  

comb inat ions of  these chemi cals  t o  cmvs in d i f f e ren t phys iological s ta t e s , 

e . g . , pregn an t , par turien t , lac t a t ing c mvs or app l i c a t ion to a h e i f e r  

which h a s  neve r b e e n  pregnan t could b e  made . A f t e r  app lica tion o f  these 

c ompounds ob serva t ions o f  subse quent chan ges in the c ow ' s behaviou r should 

be mon i tored and recorded . Th e  p re s e n c e  and form of any such changes 

migh t c larify  the  e x i s t e n c e  of such a role of  these compounds . 

An al terna t ive approach \vould be to res t ra in the par turien t c ow in 

o rder to deny her a c c e s s  to f luids and memb ranes  from th e in i t ia t ion 

o f  parturit ion . The c a lf could b e  presented  a f te r  being cleaned  of a l l  

memb rane s .  Al t e rn a t ive ly ,  the cow could b e  a l lowed acce s s  t o  the c a l f  

without human in te rfere nce . Mon i t o r ing o f  the resu l t ing ma ternal  and 

f ilial behaviours migh t allow for the de termina t ion of the cont r ib u t ion 

o f  the b irth  f luids  and memb ranes in the i r  expre ssion . 

The second area requirin g  invest iga t ion is the re lat ive value o f  the 

re leasers re spons ible for tea t  seeking behaviour and the associated  

ma ternal behaviours . Knowledge of  thes e  mi gh t aid an unde r s t an d in g  o f  

h o w  to  ob t a in succ e s s ful  fos t e r ing o f  a l ien c ow-calf p a i r s  w i th minimum 

h uman or resource involvemen t .  The ab i l i ty o f  a cow to rear more than 

l c a l f  may become o f  inc reasing impor tance as the economics o f  f a rming 

the  t radit ional form o f  s ingle-suckled bee f herds  decl ine s . Al t e rn a t ive 

p o l i c ie s  could involve the use of breeds , or  comb inat ions of breed s , 

wh ich p rovide milk e xc e s s  to the requireme n t s  o f  l cal f , e . g . , Fries ian 

or Simme n t al b ree d s  and this poten t i a l  should be utilized . 



I t  was n o t  pos s ib l e  to inve s t igate a l l  fea tures inherent in a 

s in gl e-suckled b e e f  herd such as  the possible  e f fe c ts o f  oes trus on 
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ma ternal and / or f il i a l  behaviours . Likewise , the rel a tion s h ip be tween 

behav iour and produc tivity is an area which requires much more a t t en t ion .  

The maj o r i t y  o f  the l i te rature reviewed concen t ra ted on the re l a t ionsh ip 

be tween nurs ing b ehav iour and calf livewe ight  gains . Howeve r ,  i t  appears 

tha t behaviour has mo re extensive repercuss ions than this . For example , 

in this present s tudy , a de f in i te relat ionship be tween ma t e rnal and f il ial  

behaviours and cal f survival we re found ( re f . Chap ter S B ) . Un f or tuna t e ly 

i t  was not  possible  to mon itor  the i n f l uence o f  behaviour on sub sequen t 

p roduc t ion e xcep t a t  weaning . Hence , a l though i t  is  apparen t tha t 

behav iour does a f fe c t  the numbe r o f  calve s wean e d  i t  was no t possible  to 

de t e rmine the e f f e c ts of behaviour on other p roduc tion parame ters such as 

mi l k  product ion , l ive we ight gains in the cow and c a l f  or  the t ime to  

f i r s t  oest rus . I t  is  there fore sugges t ed that future s tudies are 

des igned to inve s t iga te for  such assoc iat ions . 
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Maternal Performance 

Cow Year No . No . o f  No . o f  No . o f  
ide n t i f icat ion o f  of  calves calves c a l f  

No . b i rth mat ings born \veaned d e a ths 

25 1 9 6 6  9 8 8 0 

2 1 1 9 6 7  8 8 7 1 

24 1 9 6 7  8 7 7 0 

2 8  1 9 6 7  8 8 8 0 

30 1 9 6 7  8 8 6 2 

3 3  1 9 6 7  8 7 7 0 

22 1 9 6 8  7 7 7 0 

3 2  1 9 6 8  7 5 4 1 

36 1 9 6 8  7 6 5 *  2 

2 7 1 9 7 4  1 0 1 

29  1 9 7 4 1 0 0 NA 

3 1  1 9 7 4 1 1 1 0 

35  1 9  74 1 1 1 0 

37  1 9 7 4 1 0 0 NA 

2 3 1 9 7 5 1 1 1 0 

2 6  1 9 7 5 1 0 0 NA 

34 1 9 7 5  1 1 1 0 

38 1 9 7 5  1 1 0 

* Cal f s t i l lborn in 19 7 7 '  C OW reared a fostered Friesian b u l l  cal f . 
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Soc io-me tr i c  mat r i x  showing dominance-submis s ive relat ionships be tween cal f  pa irs 

Calf  
Row 

Iden t ity  23-H 3 1- H 38- B 34- B 35-H 24-H 32- B 2 2- B 28-H 2 1-H 33-H FR-B 
No . 

Tot a l  

P 2 3- H 1 4 2 5 3 1 2 3 2 4 2 29  
' 

P 3 1 -H 0 2 5 5 0 0 ( 1 ) 2 1 1 5 2 1  
'· 

. , 

P 38-B  0 0 1 0 0 0 1 2 

' 

P 34- B 0 0 0 1 0 2 0 2 1 1 7 

P 35-H 0 0 5 0 0 0 4 3 1 2  2 2 6  

M 24-H 0 2 1 4 0 0 1 2 4 9 2 3  

M 32- B 0 2 2 0 4 3 1 1 1 2 . 1 6  

M 2 2- B 0 0 1 3 0 2 0 1 ( l )  1 8 

M 28-H 0 0 0 2 2 4 

M 2 1-H 0 0 0 0 0 0 0 
' 

1 1  1 1  
' 

M 3 3- H 0 0 0 0 0 0 0 
' ' 6 6 ' 

' 

FR- B 0 0 0 0 0 0 0 0 0 0 
--� 0 

Column 
0 5 

Tot al 
1 4  1 2  1 9  8 3 9 5 1 3  24 4 1  1 5 3  

--- ------- ---

The winners o f  each agonis t ic encounter  are represented by the rows and the  losers by the 
columns . The c e l l  entr i e s  are the frequency of  the dyad ic int e ract ions . Numbers in 
parenthesis  represent encoun t e rs wh ich had indecis ive out comes . Blank ce l l s  ind icate  
that  no interac t ion was observed between the calves involved . 

Example : P 2  3- H _ 4 
P 3 8- B 

- 0 
There were 4 encount e r s  recorded of  wh ich 
P 2 3 - H won 4 and P 3 8 - B l o s t  4 ,  i . e .  0 \v ins . 

I I 

N 0 0 



Month 

July 

August 

Sep tember  

October 

November 

Dec ember  

January 

February 

Mar ch 

APPENDIX  I I I  

Cl imatologi cal Data . Mon thly July 1 9 7 7  - �larch 1 9 7 8  inc lus ive 
Soil  Sc ience Department,  Massey Unive r s i ty 

Mean Mean Mean 
Air Maximum Minimum Rainfall  R . H .  Sunshine 

0 0 0 
Temp C Temp C Temp C mm p . c .  h .  

8 . 8 1 2 . 1 5 . 4  2 . 6  8 8  3 . 5  
( 5 .  3- 1 2 .  2 )  ( 8 . 3- 1 7 . 5 )  (- 0 . 3- 1 0 . 4 )  ( 0 .  0- 1 2 . 1 )  ( 7 4 - 9 8 )  ( 0 . 0- 8 . 1 ) 

9 . 9  1 3 . 0  6 . 4  1 . 7  8 3  3 . 5  
( 4 . 0- 1 3 . 0 ) ( 9 . 2 - 1 5 . 5 ) ( - 1 .  4- 1 1 .  1 )  ( 0 .  0- 1 1 .  3 )  ( 6 6- 9 9 ) ( 0 . 0- 9 . 2 ) 

8 . 6  1 2 . 4  4 . 8  
I 

3 . 6 80  3 . 4  
( 3 . 9- 1 3 . 2 ) ( 9 . 0- 1 7 . 0 ) ( - 1 .  3- 1 2  . 4 ) ( 0 .  0-2 1 .  5 )  ( 6 1 - 9 4 )  ( 0 . 0- 1 0 . 8 ) 

1 1 . 7 1 5 . 3  7 . 9  1 . 5  7 4  5 . 3  
( 7 . 5- 1 4 . 7 ) ( 1 1 .  5- 20 . 0 )  ( 0 .  9- 1 1 .  9 )  ( 0 .  0- 1 1 .  8 )  ( 5 7-9 1 )  ( 0 .  0- 1 1 .  7 )  

1 3 . 3 1 7 . 3  9 . 2  2 . 6 7 2  6 . 2  
( 8 . 6- 1 8 . 1 )  ( 1 3 .  1- 2 2 . 6 )  ( 0 . 5- 1 4 . 6 ) ( 0 . 0- 1 8 . 3 ) ( 5 9- 9 7 )  ( 0 . 0- 1 3 . 3 )  

1 4 . 8  1 9 . 1 1 0 . 5  3 . 0  7 3  6 .  1 
( 1 1 . 5- 1 8 . 0 )  ( 1 4 . 1 - 2 2 . 7 )  ( 5 . 5 - 1 5 . 5 )  ( 0 . 0- 1 9 . 1 )  ( 5 0- 9 4 )  ( 0 .  0- 1 3 . 4 ) 

1 7 . 5  2 2 . 7  1 2 . 2 0 . 3  7 6  7 . 7  
( 1 1 . 5- 2 2 . 9 ) ( 1 7 . 7- 2 8 . 5 ) ( 5 . 1 - 1 7 . 2 ) ( 0 . 0- 7 . 3 ) ( 6 6 - 9 0 )  ( 0 . 4- 1 3 . 8 ) 

1 9 . 5  2 5 . 0  1 4 . 1 0 . 3  7 4  8 . 9  
( 1 7 . 3- 2 2 . 7 ) ( 1 9 . 9- 2 8 . 6 ) ( 5 . 2 - 1 9 . 2 ) ( 0 .  0- 1 .  3 )  ( 6 1 - 9 1 )  ( 0 .  0- 1 3 .  3 )  

1 7 . 4  2 3 . 0  1 1 . 9  0 . 5  68  6 .  1 
( 1 2 . 2- 2 2 . 4 )  ( 1 7 . 6- 2 7 . 3 ) ( 5 .  0- 1 7 .  4 )  ( 0 . 0- 4 . 4 ) ( 54 -9 5 )  ( 0 .  0- 1 1 . 3 ) 

Note : Numbers  represent t o t a l  daily  values . Numbers  in parenthes is represent range . 

Mean 
Anemometer  

Run km 

1 80 . 2  
( 5 7 . 9 - 3 8 3 . 0 )  

2 1 2 . 4  
( 0 . 0  -469 . 9 )  

2 3 9 . 8  
( 0 . 0  - 7 4 5 . 1 )  

3 4 6 . 0  
( 10 4 . 6- 7 7 0 . 9 ) 

30 2 . 5  
( 1 3 0 . 3-64 2 . 1 )  

2 9 4 . 4  
( 1 5 4 . 5 - 5 6 9 . 7 )  

3 08 . 9  
( 1 2 5 . 6-5  3 7 . 5 )  

3 05 . 7  
( 1 5 1 . 2- 4 7 4 . 7 )  

2 6 3 . 9  
( 1 2 3 . 9-44 9 . 1 )  

------

N 0 
� 
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Time (days , p re-pa r t um) the phys ical  and b ehavioural s igns we re f i r s t  

Category s i gn 

A .  PHY S ICAL SIGNS 

Lab ia  

Udde r  

Pelvic 
l i game n t s  

Body 
conform-

a t  ion 

sunken 
hairlo s s  
oedema 

- base  
- s ide  
- below 

f laccid 
red mucosa 
mucus 

prominent t e a t s  
oedema 
hai r  loss  

p rominent t a i 1 head 
raised t a i l 
t ai l  r i dge 
extended  t a i l  

prominent pe lvis 
p rominent p in bone s 
sunken flanks 
d i s t ended abdomen 
RHS d i s p lacement  
disp lacemen t-h i gh 

-medium 
-low 

B .  BEt�VIOUR S IGNS 

Gai t  

Pos t u re 

Social 

slow 
sway ing 
j erky 

PSR 
SNP 
leg s t amp ing 
hypernoea 
tail movement  

assoc i a t i on 
f l igh t  
isolat ion 

Ident i t y  No . of p rimig ravida 
2 7 - 1  23-2 3 1- 3  38-4  3 4-5 35-6 

4 

3 

3 

3 

3 
3 

3 

3 

2 

3 

fi 

5 

1 
1 
6 

6 

1 

Calving day 
16  1 7  1 8  

6 

6 

1 5  

6 
1 

6 

7 

7 

1 

1 

1 

4 

1 

1 
1 

6 

6 

6 

6 

2 
2 

9 
9 

1 9  

1 

1 

2 

1 -
N . - • I 
1 -
N . 4 ,.  t' 
N . f\ .  
N .  
1 -�. 

1 '' • 
6 .. � 

' . 
N . A''; 

2 
0 
5 
0 
0 
0 
3 
2 
1 

0 
5 
0 

0 
0 
1 
3 

2 
0 
1 
1 
3 
1 
0 
0 

1 
2 
1 

1 
0 
2 
0 
2 

0 
0 
2 

2 4 - 7  

2 0  

1 3  

7 
5 
6 
6 

7 
7 
5 

6 

Iden t i t y  No . o f  mult igravida 
3 2-8 2 2- 9  28- 1 0  2 1- 1 1  30- 1 2  

2 9  

1 2  

9 

1 1  
1 1  
2 4  

1 1  

9 

5 

8 
1 1  

1 2  

9 

1 9  
24 
2 9  

5 

4 

5 

5 

Calving day 
3 1  4 4  4 8  

1 0  

1 0  
1 0  
1 0  

1 2  
8 

1 
1 0  

8 

9 
1 2  

4 
1 3  
28  

1 

1 3  
1 0  
1 8  
2 3  
2 3  
2 3  
2 4  
1 1  

1 

1 1  

1 1  

1 5  
2 

2 3  
4 

1 4  
9 
2 

3 3  
2 7  

1 
2 7  

1 
9 

1 

4 

2 8  

1 6  

4 1  
1 3  

1 4  

1 7  

1 8  
2 
4 

2 6  

1 3  
3 1  
3 1  

3 
1 5  
1 8  

5 

1 0  

9 
9 
9 

5 9  

3 9  
3 9  
3 8  

3 2  
2 1  

2 6  

2 4  

3 0  
3 0  

2 1  

2 1  
2 1  

5 

33- 1 3  36- 1 4  

6 1  6 5  

4 1  
32  
4 1  
4 1  
3 3  
3 3  
2 6  

3 3  
3 3  

6 

3 3  
2 3  
35 

4 1  
9 

28  
4 1  

1 1  
23  

9 

9 

9 

4 1  
1 5  
35 
35 
3 5  

4 1  

3 1  

2 2  
1 3  

Range 
(day s )  

10-4 1 
10-39  

9-4 1 
1 0- 4 1 

7 - 3 3  
5 - 3 5  
6-4 1 
6-35  
1-24  

1 - 2 6  
1 0- 1 1  
1 1 -4 1 

7 - 3 3  
2 - 3 3  
4 - 2 3  
5 - 2 1 

8-33 
9-23  
2-35  

1 3- 3 3  
1 2-4 1 

3-9 
9-28  

1 8-4 1 

1 9  
24 

2 9- 3 1  

1 - 1 1  
2 3- 2 7  

5 
1 - 5  
4- 10 

1 - 2 2  
9 - 1 3  
1 - 9  

202 . 

No . o f  
cows 

6 
3 
7 
4 
5 
4 
8 
7 
2 

4 
2 
4 

6 
6 
3 
4 

6 
5 
5 
3 
5 
2 
3 
2 

1 
1 
2 

3 
2 
1 
2 
4 

5 
2 
5 
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