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.ABSTF..ACT 

The ob j ectives  o� this study were to determine the 

length of interval from p artur ition to �irst oestrus and 

investi gate �actors tha t might influenc e thi s interval .  

S ixty-one records were c ollected in 1975 £rom the breeding 

herd at Massey University's No . 3 sheep farm Tuapaka ,  

anotner 207 records covering the yea rs 1971 to 1973 and 1975 

were obta ined from the herd of the Whatawhata Hill C ountry 

Researc h Station, Ministry of .Agriculture and Fi sheries ,  

Hamilton . The  hla ssey herd c onsisted of  .Angus c ows a ged 

4-years and older while the Vihatawhata Angus her d  c onsi sted 

of  cows aged 2-years  and olde r .  

Oestrus w a s  detected at each location b y  the use of 

c hin-ba ll m ating harnesses attac hed to entire or va secto­

mi sed bul l s . Management of the c ows followed normal New 

Z eala nd hill country practices witll the exc eption th a t  in 

the Ma ssey herd p o st-ca lving treatments were imp o sed . 

T hese  treatments were : 

( i )  On the hill throughout the tria l  (H ) 

( i i ) Removed from the p a d  a t  b i rth ( PB ) 

(i i i ) Removed from the p a d  at 20 day s ( P20 ) 

( iv ) Removed from the pad at 40 days ( P40 ) 

.After calv ing , c ows and c a lves  were grouped into three  

block s according to  calf age w ith treatments nested within 

block s .  

The analysis consi sted of a study o� the relationships 

b etween the length of the interval from c a lving to first 

o e strus and the nutritional treatment s ,  milk pro duction, 

cow livewe ight change s, and c a lf variables . 

The least squares mean s  for post-partum interval to 

�ir st o estrus were 79 .2 days and 74.5 days for the Ma ssey 

and Whatawhata herds , respectively . The regression of 
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c a lving da te signific antly ( P< 0 . 01) influenced the po st­

p artum interval in the Ma ssey herd, but the effects of 

block, trea tment, age of dam and sex of c alf were non-signi­

fic ant . For the Whatawhats herd, year of reco rd (P< 0 . 001 ), 

age of dam ( P  <. 0 . 01 ) and the regres sion of' calving date 

( P  < 0 . 001) all influenced the post-partum interval. The 

sire of c a lf at foot  and sex of calf were non-signific ant 

while  the regression of cow liveweight change po st-c alving 

to ma ti ng approached signi.ficance (0 . 05<P <0 . 10) .  

Milk product ion of the dam f'or the Ma ssey data was 

asse ssed by the w eigh-nurse-we igh method . Twenty-day milk 

produc tion wee s ignificantly c orrelated ( r  = 0 . 25, for 59 df, 
P < 0 . 05) with p o st-p artum interval t o  f'irst oestrus, but 40-

and 60-day milk produc tion wa s no t related to thi s interval. 

Calf' pre-weaning gain wa s correla t ed ( r  = 0 . 28, for 205 df', 
P<0 . 05) w ith thi s interval in the Whatawhata da ta . 

Po st-cal ving l iveweight s of t he c ows were influenced 

by treatments w ith the P20 and P40 c ows be ing l ight er than 

the H or PB cows . These differenc e s  in cow liveweight did 

no t influenc e the length ot the p o st-p artum interv a l . This 

result indica ted tha t pre-calving nutri t ion wa s more important 

th an po st-calving nutri tion . 

The calv ing interva l f'or the Massey herd wa s 367 . 6  days 

compa red wi th 365 . 1  days for the Wha tawha ta herd . Calving 

interval was  p o si tively and s ignificantly correlated w i th 

po s t-p artum interval to first o estrus ( r  = 0 .29, f'or 49 df', 
P<.0 . 05,  and r = 0 .54, f'or 82 df, P<0 . 01, f'or the Ma s sey 

and Whatawhata  herds, respec tively) . 

It wa s concl uded from thi s  study that if' the interval 

to f'irst  post-partum oe strus in Angus cows was 80 day s, then 

m a t ing should c ommence 70 days a ft er calving and cont inue 

f'or 42 day s . Young heif'ers exp erienc e a longer po st-partum 

a noestrus and consequently should b e  mated 21 days b ef'ore 

the·mature he rd . Particular a t tention needs to be given 

to pre-calving nutrit ion, while  f'or the first 40-days post-
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partum cows c an be red to maintain liveweight . 

Adoption or th ese practices should lead to a substan­

t i al improvement in the reproductiv e  status or a bee� breed­

ing herd . 
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C H A P T E R 0 N E  

INTRODUC'l'ION 

The bas i s  of a profitable b eef cattle bre eding enter­

prise re sts largely on the reproductive rate of the cow , 

i.e., her ab ility to produc e  a viable cal:f or calve s  w ithin 

12-monthly interval s. Low calving percentages mean fewer 

stock for sale and less  cull ing of low producers and inferior 

animals. 

Selection for traits associated with fertility i s  

generally unsucces sful , s ince these characters are of low 

heritab ility ,  Hence management �ractices tend to �lay a 

major role in improving reproductive performance. 

An early return to service after calving is nec e s sary 

if a cow is  to have a calving interval of 12 months or l e s s ,  

i.e., she must calve , resume oe strous cycle s ,  b e  mated and 

c onc e ive within a maximum period of 90 days. Consequently 

the period b etween parturition, first o e strus, and c onception 

i s  of considerable economic significance in the b eef-breedin8 

her'd. The length of the po st-partum anoestrous interval 

( period during which cows do not show oe strus ) and the vari-

8ble s controll ing thi s must be known in order to regulate 

the breeding season and manage the herd for maximum fertility 

and �roduction. 

Research into dairy cattle r eproduction has provided 

a foundation for research in beef cattle reproducti on. 

However, the basic differences  in �roduction goals , manage­

ment, nutrition and environmental stre sses b etween beef' cows 

and dairy cows , prevents direct incorporation of dai ry cattle 

re sults into a management system for the beef c ow herd, 

Hill country conditions under which beef cattle pro duction 

o ften takes place make record keeping difficult and conse­

quently information on b eef cattle  reproduction has been 

accumulated slowly. 
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The bulk o� the informat ion available on this subject 

consists o� data :f'rom experimental herds in the Uni ted States 
o:f' America. However, these herds have been mena�ed differ­

ently to  those in New Zealand . There is  virtually no infor­

mation on beef cattle reproduct ion relating to the New Zealand 

situati on .  

More data are needed on calving intervals and the period 

between parturi tion and first oestrus . In view of this the 

present study was designed to o btain information on these in­

tervals,  in a s ingle-suckled Angus beef cow herd run under 

typical New Zealand hill country conditions. The date used 

came from two locations: Messey University's No . 3 sheep 

�arm, Tuapaka and lvhe�tawhata Hill Country Research Station, 

Ministry of .AgricultuPe and Fisheries, Hamilton. 

The analysis consisted of a study of the relat ive 

effects of various factors controlling the lengths of these 

post-partum intervals . Factors considered include various 

nutrit ional treatments imposed,  milk pro ducti on, cow live­

weight changes and calf variables . 



G H .A P T E R T W 0 

REVIEW vF LITiill.A'l'URE 

A .  The Ph.ysiological Changes that Oc cur in the 

Post-Partum Cow 

3 

Partur iti on i s  ac comp anied by a marked alteration in 

th e pituitary-ovar ian relationship . The reproductive 

system undergoes gz•eat changes .from the time o.f pregnsncy 

termination to a c ondition capa ble o.f initiatinb and main­

taining a new pregnancy . In mare s,  there is en oe strous 

cycle which may b e  .fertile within one to three weeks .follow­

ing parturition . However,  parturition in the c ow ,  ewe and 

go at is  not .followed by resumption o.f oestrous cycl e s  ( Ha.fez , 

1974) a s  soon a s  i s  the c a se .for the mare. 

Immedi ately .following calving a c ow ' s ovaries  remain 

qui e scent, conta ining only the corpus luteum o.f pregnancy. 

Wh�le the uterus i s  involuting, the c orpus luteum from the 

previous pregnancy i s  regre ssing and ovari an .follicular 

growth i s  initi ated. Follicular growth is usually limited 

at the time o.f parturition and incre a s e s  until ovul ation 

o c curs and oestrous cycles are resumed . 

The time period  required a.fter calving .for re-ad j ustment 

by individua l s  i s  variable and appears to b e  influence d  by 

a variety o.f environmental and. genetic .factors. The l itera ­

ture on change s in the po st-partum cow will b e  reviewed in 

thre e  sections : involution o.f the uterus ;  initiation o.f 

cycle activity ;  and the rel ationship o .f  these to sub sequent 

.fertility . 

1 • Involution o.f the uterus 

Following expul s ion o.f the .foetus and plac enta , the 

return o.f the uterus to its normal non-pregnant size is 

termed uterine involution . Rasbech (1950) ha s indi c ated 

that uterine inv olution ha s two components . One i s  the 
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decrea se in size due to musc ular contractions and the other 

is the regressive tissue changes that occur following par­

turition . Thi s means that neither gro ss size nor histologic 

criteri a  are completely reliable indicators of the proc e s s  

of involution . Research workers studying involution of 

the uterus do so either by rectal palp ation of cow s  from the 

time of c a lvinb, or they may make hi stological studi e s  on 

r eproductive tracts from cows sla ughtered at predetermined 

intervals  from calvin5 . 

Involutionary proc esses  in the genital tract commence 

immedi ately after calving . Gier and Marion ( 1 968 ) studi ed 

change s in tne uteri of 57 clinic ally normal post-partum 

da iry cow s  to determine at what stage the uterus can be  con­

side�ed to have returned to "normal" . They sta te tha t in 

the cow immedi ately af'ter part urition, the uterus i s  a large 

fl abby sac, nearly a metre long and weighing 9 kg . 

Dra stic reduction in s ize and re-organisation of tissue s 

i s  necessary b efore another pregnancy can bE: :ua inta ined . 

Gi er and Marion ( 1 9 68)  indicated that these changes may b e  

consi der�d a s  three overlapping proce sse s :  reduction in 

size;  loss  of ti s sue; and repa ir of tissue. 

During the fir st few days after parturition, there wa s 

a rapi d �ecrease  in the dimensions of the post-gravi d  horn 

due to va soconstriction and muscular constriction . The 

length of the post-gravid horn wa s reduced to a half of the 

parturition s i z e  at 15 day s and to a third at 30 day s . 

Fifty days after parturition the normal involution proce sses  

were complete . The weight of the average uterus decre a sed 

from 9 . 0 kg at parturition to 1 .o kg at 30 days and 0. 75 kg 

at 50 day s . The carnuncles  in the gravid horn at parturition 

averaged 70 mm in length, 35 mm in w i dth, and 25 mm in height . 

Each carnuncl e  consi sted of a crumpled mass of s eptums and 

blood vessel s . Five days after parturition, necro s i s ,  due 

to v a soconstriction resulted in complete septal di sorganisation . 

At 1 2  day s the c arnuncular sy stem ha d sloughed, leaving a 

raw surfac e  with protruding remnants of blood v e s se l s . Under 
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normal conditions, the carnuncular surface was covered again 
by epithel ium at 25 days after parturit ion. Shr:i,nkage ot' 

the vascul ar system and muscular contrac tion cont inued to 
reduce the size of the po st-gravid uterus unt i l  it reached 
near pre-gravid  size within 40 t o  50 days after parturi t i on 
( G ier and Msrion, 1 968 ) . 

Morrow et al . ( 1 966 ) obta ined data by examining 204 

da iry c ows per rec tum twice weekly. They c oncluded, l ik e  
G ier and Marion, that the size o f  uteru s  decreased slowly 
during the first 4 t o  9 days po st-partum. From 1 0 to 1 4  

days po st-partum t here was a marked decrease in uterine s ize . 
Involut ion was assoc iated with uterine lochial discharge. 
The involuting uteru s wa s appro aching i t s  former non-pregnant 
size a t  day 25 . 

Riesen ( 1 968 ) ,  w eighing uteri from 75 primiparous c ow s, 
found tha t  th e uter ine weight of ca ttle slaughtered 1 0  days 
po s t-partum was one third of that found 
immedi ately after parturi t ion. Twenty 
the uterine weight wa s only one-ninth. 

in c9ws slaughtere d  
days after partur i t ion 
After 30 days po st-

partum, few changes were observed in the uterus. Tennant 
et al . ( 1 967 ) observed from 2, 388 rec tal examinat ions that 
decrea ses in uterine volume oc curred rapidly between 1 0  and 
30 days wit h only minor reductions th ereafter . S imilar 
result s  came from the study of Wagner and Hansel ( 1 969 ) . 

They observed that  the ut erine muco sal epithelium was re­
established in mos t  cows wi thin 30 days po st-partum. 

It is  probable tha t the majority of involut ion changes 
have occurred before day 30 po st-partum, but, there i s  no 
doubt other changes may cont inue to occur after this peri od . 
This i s  probably why Buch et al. ( 1 955 ) reported a period of 
50 days for the involution pro c e s s  to be completed. Gier 
and Marion ( 1 968 ) sta t ed tha t hi stological  involution had 
occurred by 25 days po st-partum although shrinkage of t he 
vascular system and muscul ar contrac tions caused further 
reductions in s ize until 40 to 50 days po st-partum. 



.An integral part of the involution process is the 

uterine contractions which increase to one contraction 

every three minutes during the first few days post-partum. 

During the next three or f'our days they gradually diminish 
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to one every 10 to 12 minutes. These contractions cause 

shortening of the elongated uterine muscle cells (Hafez, 1974) .  

Another integrel part is the uterine discharge which normally 

occurs durin� the post-partum period. This is composed of 

mucus, blood, shreds of foetal membranes, and c�rnuncular 

tissue. For the first two or three days this discharge is 

blood stained; it then becomes paler in colour; then between 

the seventh and fourteenth day it is mixed with an increased 

quantity of blood due to haemorrhage from carnuncular tissue 

sloughing (Hafez, 1974) .  Wagner and Hansel (1969) report 

that the surfa ce of' the bovine carnuncular, which is devoid 

of epithelium immediately af'ter parturition begins to r·egene­

rate within 12- to 14-days post-partUQ by proliferation from 

surrounding tissue and is normally completely re-established 

within 30-dsys post-partwn. 

While the uterus is involuting, the size of the cervix 

is gradually decreasing, as assessed by rectal pa�pation. 

Morrow et al. (1966) observed that these changes to the 

cer�ix are largely completed at day 30. Moller (19 70b) 

concluded that changes in the diameter of the uterine horns 

can be observed for some time after maximum reduction in the 

diameter of' the cervix apd they probably bear a closer re­

lationship with the involutionary process than do cervical 

changes. 

The involution of the uterus and cervix can be detected 

by rectal palpation. The entire uterus is definable by 

rectal palpation within 8 to 10 days post-partum according 

to Rasbeck (1950) . He reported that the complete uterus can 

be palpated at this stage, its surface is smooth and soft 

with fluctuations fl'eg_uently noticeable in the post-gravid 

horn, and the carnuncles detectable as hazel-nut shaped pro­

cesses. The cervix has become hard. Later, i.e., 10- to 

18-days post-partum, the uterus is a soft plastic body. 
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The cervix c ontinues to diminish in size to a diameter 

similar to tnat of the po st-gravid uterine horn . During 

the final stages, 1 8  to 25 days post-partum, uterine tone 

increases and the po st-gravid horn becomes very similar to 

the non-gravid horn . Hafez (1 974 ) indicated that the non­

gravid horn regressed almo st completely wherea s the pregnant 

horn ( po st-gravid) and cervix remained l arger than b efore 

even after involution wa s c ompleted . This is supported by 

1ilagner and Hansel ( 1 969 ) who found that at day 30 the non­

gravid horn was  approximately 1 cm smaller in diameter and 

weighed 1 00 g less  than the gravid horn . In his review, 

Moller (1970a ) c ame to the same c onclusion; i,e . ,  the po st­

gravid uterus rarely returned to its pre-gravid size , 

Beca use of th e c omplexity of the process  of involution, 

a precise definition embra cing uterine, cervical and vaginal 

change s is  not fea sible .  Perhap s Buch et al . (1 955 ) propo sed 

the best set of criteria to determine when involution wa s 

c ompleted . The se were:  

( i ) Return of uterus to a normal location in 

th e pelvic o r  near pelvic regio n 

( ii ) Normal and approximately e�ual size of the 

uterine ho rns with little further reduction 

in their size 

(iii ) .Attainment of the normal uterine tone and 

c onsistency 

It is clear that the aim of these v arious processes  is  

to  prepare the reproductive tra ct so that conception is a gain 

po s sible . 

2. Initiation of  cyclic a ctivity 

Naturally, the o b jective mentioned above c an be achieved 

only if a normal ovum is released at ovulation in a s so ciation 

with overt symptoms of oestrus ; this being the initiation 

of po st-parturient ovarian activity . It is rea sonable to 
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a s sume that fo r oestrus to  occur after parturi tion, the 

pat tern of' synth esis  and release of' p i tuitary gona do trophins 
th a t  typifies a normal breeding sea son must be resumed. 
Hormonial imba lanc e s  e stablished to support pregnancy and 
i t s  aub se�uent t erminat ion are gradually re-adjus t ed af't er 
c a lving to  re-establi sh no rma l oe strous cycles . Mo st re­
search workers seem to  agree that f'ollicular growth and 
ovulati on occur sooner after parturi tion than i s  commonly 

supposed . It must be remembered tha t the ma jority of' the se 

workers have used dairy cows as  experimental animal s  and 
th e se are more of'ten than not b eing milked, and hence do 

no t have a c alf' a t  f'o o t, like the b eef' c ow .  

Re-e stabl i shment of' oe strous ac tivity following partu­

ri t iqn i s  prec eded by re sump tion of f'olli cular development . 

The expre ssion o.f o estrus may f'o llow �ui ckly or there may b e  

a p eriod of' f'ollicular atre sia ,  o r  even one or more ovul at ions, 

b efore there is normal o estrus . The c ow at  the time of' par­

tur i t ion shows as l ittle f'o llic ular  development in the ovari e s  
a s  a t  any other t ime i n  her adult life ( Ca sida e t  al . ,  1 968) .  

Follicular size  a t  thi s t ime i s  minimal,. ( Labhsetwar et  al . ,  

1 964 ) . There i s  a decrea se  in follicular  size  during the 
course of' pregnancy , which pre sumably i s  due to inhib it ion 

of anterior p ituitary gona dotrophin hormone secretion by high 

levels of oestrogen during the lat ter p art of pregnancy . 
�f't er pregnancy the development of  fo llicles to approxima t ely 

mature siz e  was no ted a t  21 -day s po st-p artum by Labhse twar 

et  a l . ( 1 964 ) ,  and Sa iduddin et al . ( 1 968 ) showed that there 

wa s an increa sed follicular fluid weight as early as 1 0-days 

po st-part urn .  

Morrow e t  al . ( 1 966 ) could detect  ovarian fo llicles 

wi thin 5 to  7 day s po s t-partum w i th f'irst  ovul a t ion occurring 

a t  1 5  days . O ther workers f'ound tha t  follicles large enough 

to mature and ovulat e  were present 1 to 2 week s  post-partum 

in lactating dairy c ows ( Wagner and Oxenreider,  1 971 ; VVagner 

and Hansel , 1 969 ) . S uckling tended to  increa se the po s t­

p artum interval to the o ccurrence of a follicle grea ter t han 

1 0  mm diamet er ( Wagner and Oxenreider, 1 971 ) .  The interval 
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wa s 1 6  days :for suckled da iry c ows , 9 day s :for non-lactat ing 

and 1 3  day s :for mi lked da iry cows . Howeverr S a iduddin 

e t  al . ( 1 968 ) :found no di:f:ferenc e s  in :fol l icular development 

b e tween s uckled and non-suckled animals at 1 0- ,  20- and 30-

days po st-p artum . 

Ha:fez ( 1 974) sugge sted tha t the po st-p artum ano e strus 

may be due to inadequa te pi tuita ry gonadotrophic rele a s e  and 

low ovari an sensi t ivity . The p i t uitary luteni sing hormone 

( L .H . ) activi ty i s  low at calving and increa s e� throughout 

anoestrus unt il ovula t ion occurs and a cyclic pattern i s  re­

e s t a blished . Follicle st imula t ing hormone ( F . S .H . ) a c t ivity 

in the pituitary gland app ears  to be  inverse t o  thi s ,  suggest­

ing tha t  thi s  hormone i s  being relea sed, caus ing increased 

:fol l i cular development unt il L .H .  is  rel ea sed  and oe strus 

and ovula t ion occur, ending anoe strus . Thi s theory i s  backed 

by the work o:f Lsbhsetwar et a l .  ( 1 964 )  in whi ch it wes :found 

tha t  a decline in p i t uitary levels o:f F . S . H .  occurred between 

p arturit ion and 21 day s la ter . Saiduddin et a l . ( 1 968 ) 

not eg a decre a s e  by 1 0  day s wi th a :further decrea se by 20  days 

while Riesen e t  al . ( 1 968 ) and Fo o t e  ( 1 971 ) suggested tha t  

there i s  a cont inual gra dual release  o :f  F . S . H .  to  stimul a t e  

ovarian :follicular development in prep ara tion :for ovul ation . 

Wagner and Oxenreider ( 1 971 ) also o b served the pituitary 

level o:f F . S .H . hormone to b e  a t  a p eak a t  p arturit ion de­

clining over the :fir st 20 or so day s post-pa rtum and L .H .  

levels gradually r o s e  a:fter parturi tion C i�·at;ner and Oxenreider,  

1 971 ; Riesen e t  al . ,  1 968; Labhsetwar e t  a l . , 1 964; and 

S a i duddin et a l . ,  1 9 68 ) .  Arije e t  al . ( 1 974 ) studi ed the 

levels o:f various hormones in blo o d, o:f three mult iparous 

b e e:f cows :from 3- to 4-week s post-partum . L .H .  levels  were 

low pre-partum, wi th periodic increa s e s  a:fter 2 weeks po st­

partum until o e strus ,  when a p eak occurred some 27  hours 

b e:fore ovulation . The level then declined unti l  a p eak at  

the sub sequent o estr us . These res ults c an be  interpreted 

a s  a pituita ry accumula tion o:f L.H. prep aratory :fo r ovul a t ion . 

First ovula tion o ccurred  more :frequently on the ovary 

oppo si t e  the previously gravi d  uterine horn, ( Bri t t  e t  al . ,  
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1 974; Morrow , 1 969 ) . This  t endency decreased as the inter­
vel to ovulation increa sed. Similarly Marion and Gier ( 19 68 ) 
no ted tha t 9�� or first ovula tions pefore 15 days after par­
turition occ urred from the ovary oppo s i t e  the previously 
gravid horn, while  6�o or the ovulati ons between 1 5  and 20 
day s occurred in the ovary oppo site the gravid horn . Subse­
�uent rre�uency or first ov ul a t ion from each ovary wa s normal , 

There i s  a sugges tion, ( Menge e t  a l . ,  1 962 ) ,  that  there is a 
relationship be tween the length o� the interval from partur i ­
tion t o  fir st oe strus and the length o r  the first  p o st -part um 

oestrous cycle . Thus c ows exhibit ing oestrus early aft er 

c alving had a higher fre�uency of' short c ycles and cows ex­

hi b i ting oestrus la ter had a hi�her perc entage of long cycl e s  
among the 229 Fri esian da i1�y c ows i n  their investi gat ion . 

Numero us st udi e s  have indic ated that the interval from 

pa rturition t o  first o estrus wa s longer than the interval 

from p artur i t ion to ovul a tion . Thi s i s  due to  "silent 

o e strus" ( q_ui et ovula tion ) or the occurrence of ovulat i on 

witho ut the overt symptoms of' o e strus . 'l'he first po st-

partum ovul a tion i s  no t alway s a ccomp anied by oe strus, although 

the inc idenc e of  �ui et ovul a t ions decrea ses  a s  o e st rous det e c  

t i on i s  improved . The oc currenc e of ovulation wi thout o e st rus 

a s  one form of early p o st-partwn ovarian activ ity ha s b een 

recogni sed in a numb e r  of studie s. Sa iduddin et a l . ( 1 968 ) 

ro und first ovul a t ion was no t prec eded immedi a t ely by o e strus 
in 46 .�6 or calv ing int erva ls st udied . Morrow et a l . ( 1 966 ,  

1 969b ) studied occ urrence of  silent or unobserved o e st rus 

and ov ulation and no ted i t  decrea sed in fre�uency w i th each 
succ eeding o e strous cycle . The 79 . 0%  frequency o r  silent 

oestr us at first o e strus decre a s ed to 55 .0% a t  the second 

o e strous period and w a s  further decre a sed to 35 . qf� a t  the 
third oe strous perio d . Furthermore,  Whi tmore et a l . ( 1 974 ) 

not ed tha t  of  386 fir st ovulat ions studied in dai ry cow s ,  
1 6 5  or 43�� occurred w i thout detec ted oe strus . 'l'hese workers 

also not ed tha t  cows on a high p lane or nutr i tion c ompared 
w ith tho se on a low p lane , showed a higher inc i denc e or quie t  

ovulat ions, namely , 4�6 and 367o respectively . Similar re­

sul t s  were reported by Sa id uddin et al . ( 1 967b) where i t  w a s  
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observed that o estrus wa s not detected et fi�st ovulation in 
3�6 of c ows fed a medium level of c oncentrate s  during the 
ca lving interva l  while of those fed a high level 49% did not 
show oestrus at first ovulat ion. 

Grave s et al . ( 1 968 ) found a difference between suckled 
and non-suckled beef cows in the incidence of quiet ovulationa. 
In the non- suckled group, 42 .4�6 of th e first ovulotions were 
qui et while in the euckled group, 70 . 61o of the :first ovuletions 
w ere quiet. There was also e di1'ferenc e at the second ovu­
l ation, suckled cows showing 5�o quiet ovulstion, whereas, 
non-suckled cows  showed 2 6 . 1 ;3'� as quiet ovulations. 

Early wo:t'kers, Ca si da and Wisnicky (1950), estimated 
that 68?� of cow s  showed at least one quiet ovulation without 
mani�est oe strus befo re the first oe strus . In a mo st com­
prehensive study by Mylrea ( 1 962 ) invo lving a total of 870 

po st-paPtum heat periods  of Australian Illawarra Milking 
Sho rthorn cows, it w a s  shown that qui et ovulations were highe st 
at the fir• st po st-c a lv ing ovulation ( 46 . 9% ) , were progre ss­
ively lower for the second a nd th ird ovulations and then 
settled at an inc idenc e  of 2()7� for· the fourth and subsequent 
ovulations. In terms of cows, 53. 6�� had no silent ovulations 
before first detected heat, 28 . 1 1o experienced one silent ovu­
lation, 1 1  • 7�6 had two, and 6 . 6�6 had three or more silent ovu­
lati ons before first observed heat. Other reports quote 
levels of silent heats of 1 8 . 6�b ( Trimberger and Fincher, 1 956 ) ,  

23 . 7% from 3 , 076 ovu l ations, ( Labhsetwar et a l., 1 964 ) and 
6�b of first ovulati ons being silent ( Menge et a l., 1 962 ) . 

Two po ssibl e explanations of qui et ovulations are that 
normal s igns of heat o ccur, but are not observed; and/or 
signs of heat are weak or of short duration. The fir st 
explanation i s  classed a s  a management factor and involv e s  
variat ions i n  the effi c i ency of the observer in detecting 
heat . Thi s c ould account for the w i de range s in observations 
reported in the l iterature . The second explanation i s  more 
of a biological nature and it may or may not play a role in 
oestru s once normal o e strou s cycl es  are establi shed. In 
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this connection, it must be remembered that in most beef' 
herds, cows at all �tages from l�te p�·egnvnoy t�ough to 

having calves at foo·t are I'W1 together. .Mylrea ( 1962) n�s 

looked at the effect of silent he8ts on the length of the 

post-partum anoestrous period. In this study, the portion 

of cows which had not shown heat at 60-days post-calving was 

25.5%, while at 90 days it was 6.��' yet the proportions 

which had not ovulated were only 7 .1�o and 1 .�6, respectively. 

Mylrea concluded that the occurrence of a lone;er post-partum 

anoestrous period is more likely to be indicative of quiet 

ovulations than of ovarian inactivity. 

It may be that these so-called quiet ovulations are 

just a matter of failing to detect heat, there being perhaps, 

no hard and fast line between an expressed oestrus and a 

sub-oestrus grading into a completely quiet oestrus. Wh,at 

the actual percentage of' quiet oestrus would be very difficult 

to determine as its qetermination is related to the checking 

procedure employed. 

One unusual phenomena is the expression of oestrus 

during pregnancy. .Mylrea (1962) found that 4 cows from 

1 98 (2.0�) had exhibited signs of oestrus during pregnancy. 

These were at 24-, 31 -, 50- and 1jQ- days post-conception, 

respectively. El Sheikh and El Fouly (1964) studied 1,231 

pregnancies in Friesisn cows and found 32. 7fo of the cows 

exhibited post-conception oestrus. Most occurred within 

70 days of conception ( 9(J}�) with the average interval to 

oestrus being 33.9 days after conception. If this phenomenon 

is important in beef cows, then it surely would influence 

heat detection programmes where first heat is actually occur­

ring during the breeding season. 

Periparturient disease has a marked effect on post-

partum reproductive activity in the cow. Diseases such as 

dystocia, retained placenta, milk fever and ketosis all tend 

to prolong involution. Multiple births ( not a disease in 

this sense, but associated with calving problems ) fall into 

a similar category. Buch et al. (1955), Gier and Marion 
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( 1 968 ) , and J[!arion ..,.ct,.....,t,_..a..,.l . ( 1968) found in representative 

numbers of  animals tha t these c ondi t ions  will delay invo­
lution by 5 to 8 days . G i er and Mari on ( 1 968 ) put forward 
th e hypothesis  that such delays are due to a decrease in 

uterine mot i l i ty immediately aft er parturition thus inhi bit­

ing the normally rapid regres s i on of the  uterus brought about 
by frequent musc ular contract ions of the myometrium in the 
ini t ial 24- hours po st-partum . Morrow et  al . ( 1 966 ,  1 969b ) 
found the mean interva l  to first ovulat i on wa s 1 5 . 0 days in 

norma l c a lv ing cows and 34 .4  for abnormally calving cows . 
Cows with periparturi ent di seases tend to  have l onger 

calvin�o, intervals,  for exampl e ,  22 day s longer in one study 
of 50 dairy cows over 123 lacta t i ons ( Morrow, 1 971 ) . 

3. Relat ion to s ub seguent fertility 

Uter ine involution in the cow involves ext en sive slough­

ing of carnuncular t is sue and expul sion t hrough the vagina . 

Thi s provides a most unfavourable milieu for spermatozoa or 
for fert ilised ova during the fi rst 2 to 3 weeks post-partum . 

Buch et  al. ( 1 955 ) po stula ted that involut ion of the uterus 

may be nec essary for a cow to c onceive rea dily following par­
turi t i on . Trimberger ( 1 956 ) di sagreed with this as  hi s re­

search on c oncept ion rates  from service at vari ous intervals 
after part urit ion, showed that v ery frequently a c ow will 
co nce ive and carry to term even though the uterus is not in­

voluted . Furthermore , Perkins and Kidder ( 1 963 ) c ollec t ed 
data on 255 serv i c e  periods of H ereford and Angus c ow s  and 

indi cated that concept i on rate  was not affected by the in­
volut ionary s tate of the uterus at the t ime of mating . The 

average number of day s from first mating to c oncep t i on b eing 

31 . o  day s and 35 . 6  day s for non-involuted and involuted groups ,  
respect ively . They al so found that the conc eption rate  of 

cows no t conce iving when ma ted prior to involution of the 

ut erus wa s no t impaired a t  second mating . Thus i t  would 

appear tha t  l ength of the interval from parturit i on to  breed­

ing may be of greater importanc e  in ac hieving sat i sfactory 

conception rat e s  than i s  the involut ionary state of  the uterus . 

'rhi s theory i s  supported by Menge et al . ( 1 962 ) who stated 
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tha t the proc ess  o£ uter ine involut ion app e a r s  t o  b e  l argely 

independent of ovari en activ ity � s  i t  w a s  not s ignifi c antly 

a s so c i a ted w i th t he length of the interval to  first o e strus . 

Ca sida e t  al . ( 1 968 ) also  questions the nec es s i ty for 

th e uterus to be cumpletely involuted for c onc ept i on to occur . 

�n e s t ima t e  rrom the se workers on the proporti on of c ow s  a t  

given po st-p artum int erva l s  which had shown a heat p er i o d  and 

also had involuted were : 30 day s ,  6��; 45 day s ,  44?'�; 60 day s ,  

751� ; 75 day s , 8 7�� ; 90 day s,  9 6/o ; 1 05 day s , 99% ;  1 20 days ,  

1 OOjb . 

Ferti li ty of cow s ma ted a t  first o estrus w a s  gre a t er 

for the longer t ime intervals  following p arturi t ion than for 

th e shorter ( Sa iduddin e t  al . ,  1 968 ) . During the first  20-

day s post-paPtum fert ility w a s  very low and thi s Elpp eared to  

be due ma inly to  a b sence of fertili sation and th a t  thi s may 
have been relEJ ted to  the uterine chan�:,es  during thi s p eri o d .  

Perkins and Kidder ( 1 963 ) no ted higher c oncep t i on ra tes  when 

cows were mated  79-day s po s t-pa rtum or l a ter , than for cows 

mated at  a shorter p o s t-partum interval . Higher fert i l i ty 

w a s  a l so no ted a t  similar int erv a l s  from p artur it ion,  when 

ovulation occu.�.·red on the side of the formerly non-pregnant 

horn, compared to the preenant horn . 

The relat ive importanc e of the interval from p art uri t i on 

unt i l  first breeding and the interval to  involut i on o f  the 

uterus and their  effect  on fert ility ha s b een a s se s sed by 

Vt il  tbank and Cook ( 1 955 ) ,  C a s i da e t  a l . ( 1 968 ) and Foo t e  

e t  al . ( 1960a ) . Of the two , t he interv a l  from c alving t o  

first ma t ing, w a s  more import ant . The standard part i a l  

regre ssion of ferti l i ty on interval  t o  involut ion o f  the 

uterus and on int erval to  first serv i c e  w a s  found to b e  0 . 02 
and 0 .40,  re spectively ( Foote et al . ,  1 960a ) .  

Present a s ses sment of the l imi t a t ion of fer t il i ty during 

th e po st-partum period i s  that  depre s sed fertil i ty mo st  

obviously i s  brought about a t  fir st by  a bsenc e of'  f'olli c ular 

development and then by a b senc e of' o estrus with a c comp anying 
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ov ula t ion . I f  o e strus o c c ur s  e a rly th en fert i l i s a t i on ra t e  
i s  th e l im i t ing £a c t o r  due t o  th e s t a t e  of the re�ro duc t iv e  

t r a c t  a t  tha t  t ime . 

B .  The Post-Partum Interval 

1 • Inte rv a l  to fir st o e s trus 

A revi ew o£ the l i tera ture rev e a l ed a wi de v a r i a t ion 

in p o s t -partum ova r i an a c t iv i ty and in the t ime from p a rtu­

r i t ion to first o e st r u s . The exp er iment a l de s i gn ,  occur­

r enc e of s i l ent o e s t r us , methods used to detect o e strus,  

and nut r i t ional s t a t us were po s s i b l e  fa c t ors re sponsi b l e  

fo r the se reported d ifferen c e s . The di l i genc e  w i th whi ch 

c o w s  have b e en o b se:t•ved an d  th e  promptne s s  wi th whi ch o b ­

serv a t ions have b e e n  s ta r t e d  after p art ur i t i on have undoub t e dly 

v a r i e d  in different s t ud ie s . Some s t ud i e s  did no t b eb in 

un t i l  20- to 40-day s p o s t-partum and a s  a r e s ult many e arly 

pos t-p a rtum ovul a t i ons may have b een overlooked . M a t erna l 

ins t i nc t  may overri de the no rmal o e s t rous express ion, and 

so m ake it  di .fficul t to det e c t  o e s trus in cows nur s ing c a lv e s . 

Much o f  the early da t a  on the length of thi s interv a l  c ame 

from b reeding herds in which o b s ervat ions of o e strus were 

m a de and recorded a s  an a i d to b reeding and health mana gement . 

Thes e  o b servat ions w ere pro b ably l e s s  exa c t  th en tho se made 

spe c ifica lly to furni sh exp eriment al da ta . There i s  the 

impress ion tha t b ee.f and dairy cow s di ffer in the l ength of 

the interva l ,  b ut there i s  a dearth of info rma t i on rega rding 

t h i s  interv a l  in b eef ca t tle under range o r  r un  cond i t i ons . 

Thi s may be p a rt ly due t o  the absenc e of a sui t a b l e  

m e th o d  o f  ea s i ly i dent ify ing the o e strous anima l .  Con t in-

uous o b serva tions o f  c ow s prov ide rea sona b ly a c c ura t e  infor­

ma t i on ,  but th is is  often impract i c a b le with la rge herds , 

o r  wi th c at tl e  graz e d  under ext ens ive condi t ions . A h e a t ­

mount det e c to r  a tt ached t o  the cow and which change s  from 

r e d  to w hi t e  when p re s sure i s  ma int a ined for 4 or 5 sec onds 

ha s b e en t e s t ed by Baker ( 1 965 ) and at Wha t aw ha t a  H i l l  
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Country Research S t a t ion, Long et  e l . ( 1 968 ) .  J U tho ugh 
bet ter than vi sua l  methods fo r recor ding o e s trus , eome 

dete c t o rs were rubbed off , and the colour change in others 

wa s activated by cows mounting each o the r,  according to 

Lang et al . ( 1 968 ) . Charact eristic s of ca ttle tha t  must 

be co nsidered in the design of equipment suit a ble for mark­

ing the o estrous cow,  are the varied coat colour s ;  a c c en t u­

a t e d  ha ir shedding;  mow1t ing betwe en f emales ; mud, dust 

and dung cont amina t i on; a long mating period; and gre a t er 

imp a c t  forces a t  cop ulat ion o r  when lying down or rubb ing on 

o b j ec t s  when com9ared to sheep . 

Lang e� a l . ( 1 968 ) have come rea so na bly close to  a 
device sui table for m�rk1ng o e strous c ows ! Thi s i s  the 

chin-ball ma ting harne s s ,  which is at tached to the chin o! 

a bull, ei ther intac t or v a sectomi sed . 'Nhen mounting a cow, 

the b ull pulls hi s chin down the b ack and rump of a cow, so 

rubbing a ball-bear ing and a l lowing a marking s ub st anc e to 

streak the c ow .  .Jatho ugh re a sonably succ essful , even t his 

dev ice  ha s its l imi ta tions . If t ime and money permitted,  

th ere is no sub s t i t ute  for the eye of a skilled observer 

who c hecks his cows regula rly for oestrus . Foo t e  ( 1 9 75 ) 

est i ma t e s  that Vli th good  checlcs  at  dawn and dusk he can de­

tec t a b out 90;� of the hea ts . 

A cla ssi c  exampl e  of how vari a ti on in time to first 

post-partum oe strus can occur simply by opera t ing two methods 

of observ a t ion come s  :from King et al . ( 1 976 ) . They studied 

the onset of ovari an frn1c tion in two groups of  Holstein cows 

over the first �0-day s post-pa rtum . Group one c onsi sted of 

36 animals housed in a fre e -stall area and observed c ontin­

uously fo r oestrus wit h  c losed c irc ui t television and a t ime­

l apse videorec order . Gro u1? two consisted of 33 cows housed 

in tie stalls w i th oe s tro us detect ion done by a herdsman tw ice 

daily . A s ignific ant difference was o b s erved b e tween the 

two groups in days from p artur ition to first detected o estrus,.  

34 . 5  and 5 6 . 6  day s for groups one and two , respec tively . 

Morrow et al . ( 1 969a ) reported th a t  there was a wide 
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variat ion in the reported interval f'rom part urit ion to f'irst 

ob served oe strus . '.L'hey reviewed 1 3  studi es w i th da iry 
cattle  and 5 studies with beef' cattl e .  Range s f'o r each 

were 30 to  76 .3  days f'or dairy ,  snd 52 . 2  to  80 . 2  day s f'or 

beef' cow s �  respect iv ely . In anoth er comprehensive rev i ew ,  

C a s i da et  a l . ( 1 968 ) no ted tha t th e range f'or 21 dif'f'erent 

studie s  on dairy cow s  w a s  of' th e order of' 30  t o  72  day s .  

Comparab l e  fig ures f'rom th e same rev i ew f'or 1 8  studi e s  on 

beef' cows were 46 to 1 04 day s . F'rom Table 2 . 1 the range 

for st udi e s  concerning da iry cows i s  32 . 1  to 71 . 8  days while  

f'or b eef' cow s  it  is  52 . 2 to 1 04 . 0 days . 

However , it mus t b e  remembered tha t al l the se reported 

po st-p artum int ervala ar-e :x•el a t ive t o  the envi ronment in 

which they w ere collec ted . An example i s  the Peport of' 

Kohli an d  S uri ( 1 960 ) working in Indi a wi th Hariana cow s ,  

where it  wa s found th a t  th e interval w a s 267 day s f'rom 576 

c alvings . Thi s i s  an extremely long post-p artum interval 

and is  perhap s rela ted to the harsh envirorunen t in which 

the se cattle  live . Dessouky and Hakha ( 1 9 61 ) ob served in 

Egypt 335 :Fri esian cows and reported a po st-p artum int erva l  

of' 85 day s whi ch i s  co nsi derably longer than mos t  publi shed 

data  on thi s charac teri stic  of' dairy c a t tle . 

The ma j or i ty of' the studi e s  reported in T a b l e  2 . 1 come 

from Amer ic a . Not iceable in the li terat ure i s  th e complete 

lack of' New Zealand dat a  on thi s sub j ec t . Barton ( 1 958 ) 

stated tha t  cows do not usually experience thei r  first post­

partum hea t  p eriod until 3 to 8 weeks follow ing c alv ing . 

Under run conditions t he interval f'rom ca lving t o  first hea t  

may avera ge nearly 1 1  weeks  and indeed there may b e  some cow s  

tha t  will not experienc e their post-c a lving hea t  for 1 4  weeks  

or  more . H i s  statement wa s b a sed on the view s  of cat tlemen 

but not on any investi gation into the post-partum interval  

in b eef' cows in  New Zealand . 

2 .  Interval to involution of the uterus 

I t  has  b e en ment ioned in an earl ier sec t ion tha t  invo-
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T a bl e  2 .j  

Summary of', som,e studi e s  report ing the interva l  

:from part ur ition to :first o b s e�ved oestrus in 

yaPious br_eeds ,of daJ..ril and beef' c a t  t.J,e 

No , of 

par.t uri tions 

29 s 
80 M - 2.x 

1 80 m - 4x 

322  

1 646 Herd 1 
Herd 2 

1 70 

472 

426 

1 398 

340 

4 00 

9 68 

1 46 

383 

61 

7 1 1 

54 

97 
255 

1 40 

1 39 M - 2x 

266 s 
35 M - 2x 

34 s 

Breed 

Holstein 

Holstein 

Holstein 

Hol stein 

Hol s t e in 
J{ol ste:tn 

Holstein 

Dairy 

Hol stein 

Dairy 

Holstein 

Holste in 

Dairy 

Da iry 

Jersey 

Hereford 

Hereford 

.Angus 

Hereford 

Here:ford 

Angus 

Bonsmara 

Shorthorn 

Shorthorn 

Sho rthorn 

Shorthorn 

Mean interval to He:ference 

:first oestrus 

�da;x:sl 

71 , 8  Clapp ( 1 937 ) 

46 .4 Cl  a pp ( 1 937 ) 
69 .4 Cl a pp ( 1 937 ) 

33 . 0  Buch e t  al . ( 1 955 ) 

55 .4 carmen ( 1 955 ) 

71 . o  Carmen ( 1 955 ) 

69 .3 Chapman and Ca sida ( 1 937 ) 

32 . 1  Olds end Shea th ( 1 953 ) 

32 .4 Menge e t  al . ( 1 962 ) 

43 . 0  Tha tcher and Wi lcox ( 1 973 ) 

39 . 0  Whitmore et  al . ( 1 974 ) 

50 . 2  Trimb erger ( 1 956 ) 

57 . 0  Herman and Edmondson ( 1 950  

4 0 . 1 Norwoo d ( 1 963 ) 

40 . 1-t Fallon ( 1 958 ) 

58 . 6  Foote et al . ( 1 960a ) 

80 . 2  Lasley and Bogart ( 1 943 ) 

59 . o  Warnick ( 1 955 ) 

63 . 0  Warni ck ( 1 955 ) 

and 52 . 2  Perk ins and Kidder ( 1 963 ) 

66 , 6  Bo sman and Harwin ( 1 969 ) 

74 . 0  Wilt b ank and Cook ( 1 958 ) 

1 04 , 0 Wiltbanlt and Cook ( 1 958 ) 

54 . o  Wiltbank and Cook ( 1 958 ) 

84 . 0  Wiltbank and Cook ( 1 9 58 ) 

M - 2x = milked tw ice  dai ly 

M - 4x = milked :four times da ily 

S = suckled 
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lut i on o �  the uterus i s  di��icult to define; the problem 

i s  one of det ermining the end-point . Morrow et  al . ( 1 9 69a ) 

stated  tha t m o st studies inc lude one o� the �ollowing criteria 

t o  determine whether involution .he s  b$en c ompl eted , 

( i ) Return o� the ut erus to a normal locat ion 

in t he p elvic cavity 

( i i )  Normal  and app roximately equal size of the 

uterine horns 

( i ii ) Normal Qterine t one and cons istency ha s 

been ret urned 

Morrow et  al . ( 1 969 a ) has rev i ewed 6 st udi e s  with da iry 

c a ttle  and showed th s t  the interval t o  invol ut ion of the 

ut erus ranged �rom 26 . 2  t o  52 . 0  day s . The 3 studi e s  he 

reported with b eef c a ttle indicated  a range of 26 to 56 day s . 

C a si da et al . ( 1 968 ) o b tained average value s  in dif�erent 

studi e s  rang ing from 26 to 56 day s . From Ta ble 2 . 2 the 1 5  

studi es involving dairy cows showed ranges from 25 . 0  t o  57 . 0  

day s . The 1 0  studie s  of beef' cows ranged from 30 . 0  to  5 6 . 0  

d ay s .  Perhap s it  i s  p o s s ible t o  observe from these l imit ed 

f i gure s  tha t th e uteri of'  b eef cows t ake longer to involute 

t han those of dairy cow s . �t  E>ho Qld b e  mentioned that t he 

wide ranges rep orted in the interval to involution o f  the 

uterus could reflec t the t echniques used in which some studie s  

used p alpation o f'  th e uter us while o thers  employed histologi­

cal me thods . 

3 .  Interva l t o  first  breeding 

Variat ion in the duration of thi s interval  i s  in p art 

due to  th e biologi c a l  varia tion up to  first p o st-p artu.Til 

o e strus and, in p art , t o  the management practice  of the 

breeding herd . There may b e  instanc e s  when cow s are mated  

as  soon as  f'irs t�a t  

cows  SQCkling a c� , 

t ime after calving . 

occ urs,  e speci ally in the c a s e  of' beef' 

or th ere may be  a delay until a f ixed 
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Iable 2 .2 
Int§tyal from QBr�urit ion �q invo�t ion 

of' tit�. uterus 

No , of Breed Int erval to 

parturit ions involut i on ( days)  

252 
60 

385 
59 - M 
76 - s 

426 
204 

57 

35 - M 
34 - s 

2338 

44 
27 

50 
1 46 

61 
1 1 8  

1 37 
20 

1 8  

25 

22 

9 

8 

1 0 

Ho lstein 
Hol ste in 

Dairy 

Da il"'Y 

Dairy 

Holstein 

Da iry 

Dairy 
Shorthol"•n 

Sho rthorn 

Dairy 
Holstein 
Holstein 

Holstein 

Dairy 

Hereford 

Hereford 

.Angus 

Hereford 

Hereford 

.Angus 

.Angus 

Shorthorn 

Jersey 

Holstein 

M = milked da ily 

S = suckled 

47 . 0  
29 .4 

39 . 0  

31 . 6  

.31 . 6  

42 .3 
25 . 0 
57 . 0 
44 . 0  
56 . 0  

40 . 0  
30 . 0  

42 . 0  
2 6 . 2  

42 . 2  

43 . 7  
36 . 5  

38 . 7  

47 . 0  

4 6 . 0  

30 . 0  

40 . 9  

42 . 6  

27 . 0  

27 . 8  

Reference 

Buch et al . ( 1 955 ) 

C a sida and v ii sni cky ( 1 950 ) 

M a r i o n  e t  al . ( 1 968 ) 

Moller ( 1 970b ) 

Moller ( 1 970b ) 

Menge et al . ( 1 962 ) 
Morrow et al . ( 1 969c ) 
Gi�r and Merion ( 1 968 ) 
Wiltbank and Cook ( 1 958 ) 

Wiltbank and C ook ( 1 958 ) 
Tennant et al . ( 1 967 ) 
\iiagner and Hansel ( 1 969 ) 

Britt  et  al . ( 1 974 ) 
Ca sida and Venzke ( 1 936 ) 

Norwood ( 1 963 ) 

Foote et al . ( 1 960a ) 

Perkins and Kidder ( 1 963 ) 

Perkins and K i dder ( 1 963 ) 
Foote and Hunter ( 1 964 ) 

Foote  and S a i duddin ( 1 964 ) 

Oxenre ider ( 1 968 ) 
Foote e t  a l . ( 1 960b ) 

Foote et al . ( 1 9 60b ) 

Fosgate  et  al . ( 1 9 62 ) 

Fo sgate e t  a l . ( 1 962 ) 
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Fallon ( 1 958 ) indicated th� t fert ility a t  :f'iret h e a t  
was related more to  the length of the po st•part um interval 
to  first o estrus then t o  any other charac teri stic  of first 
heat per se . Thatch er and Wilcox ( 1 973 ) reported tha t  in 
dairy cows as the numb er of oe strous periods before 60-days 
post-partum increases,  services p er conc eption decrease 

during the breeding season beginning at 60-day s post-partum . 
Lasley and Bogart ( 1 943 ) have o b served tho t  as the interval 

between calving and first observe d  o es trus increased, ferti­
lity also increa sed . In their experiment , only 48 . 6� of 
the cow s  mated 1 0  to 40 days aft er calving settled with one 

inseminati on, while 7�� of tho se ma ted 1 61 to 1 90 days after 
c alving settled wi th one insemina ti on . The se workers sugge st­
ed that it  would b e  edvisabl e to mat e  cows 70 to  90 days eft er 
calving to  �ake i t  po ssi ble for them to conce ive and prod�ce 

a calf at yearly intervals .  

In hi s revi ew, Bri tt ( 1 9 75 ) indi cated t hat dairy c ow s  

inseminated between L�O- and 60-days po st-partum had conc eption 
rates  of about 5�b; delayed first mating until 60-days po st­
partum increased concept ion rate by an addi tional 1 W� . 

The effec t of early mating on calving interval has b een 

st udi ed even l e s s  than the r elat ionship between early mat ing 

and fertili ty . Whi tmore et al . ( 1 974 ) assigned cows b efore 
first calving to be mat ed early ( first post-partum o estrus ) 

or  late  ( first o es trus after 74-day s po st-partum )  during 
their sub sequen t  lac tation in th e herd . The average calving 

interval for the early mated group was 1 1 . 2 months c ompared 

to  1 2 .4 month s for the late  mated group . Thus it appear s  
t ha t  calving interval i n  dairy cows can be  reduc e d  by short­

ening the interval from calving to firs t  inseminat ion, but 

thi s  may no t be the case w i th b eef c ows . 

Morrow et al . ( 1 969 d )  reviewed much of the work done on 

the interval from calving to fi rst  mat ing ( see Table 2 .3 ) . 

From thi s table i t  appears that the conc eption rate ,  which 
vari e s  from 57 . 8  to 88 . �6,  was highest  during the perio d  

90  t o  1 1 0  days after calving than during any o ther perio d . 



T a b l e  2 ,3  

No ,_srf 

Summary o �  s tudie s  repo r t i ng the opt imum po s t-partum interval reguired �or 

maximum b reeding e��i c i ency in da iry and b ee� c ow s  

From : Morrow et  al . ( 1 969d ) 

Bre e d  Opt imum C o nc ept ion Re�erenc e 

c oncept i ons interval ( days) r a t e  % 

291 Her e�ord 70 - 90 62 .9 La sley and Bo gart ( 1 943 ) 

1 1 , 685 Da iry 61 - 90 73 . 1  :3:dwards ( 1 950 ) 

1 ' 674 D a iry 80 - 1 20 57 . 8  Van D emark and S a l i s bury ( 1 950 ) 

( Angus 
1 00 ( Her e�ord 91  1 1  0 88 ,9 ·v-v'arnick ( 1955 ) 

( Heref'ord 
2 5 5  ( Angus 

8 0  99 75 . 0 Perkins and Ki dder ( 1963 )  

[\) 
1\) 
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Morrow et ab . ( 1 969d ) concluded from these re sult s  that a 

60-day pos t -p�rtum non-gravid interval appears ��tis£actory 

which after � 28 0-day pregnancy allows 25 days in which a 
cow has to be come pregnant if a yearly calving interval i s  
t o  be mainta ined . Hence there i s  only time for one oestrous 

cycle . All cows would need to have experienced their first 

p o st-partum oestrus by the start of the matin� season at 

60-day s po st-partum . I t  is hi�;;hly prob able tha t  bee1' cows 

suckling a calf will not have experienced their first oestrus 

by thi s time and indeed, some will experience this oestrus 

only towards the end of a mating season, lasting for 45 days . 

C .  Factor� t,D:at mt1y Influence the Post-P,Ntum Ipterval 

1 • Genetic factors 

There are breed differences in the length of the interval 

from calving to first oestrus . It  ha� been stated earlier 

that differences in this characteristic r.xist  between beef 

and dairy cow s, due probably to the different management of 

these two types of cow s  together with the suckling effect in 

the case of the former . 

In a survey of the literature, Casida et al . ( 1 968 ) 

indicated that different group s  of dairy c ows had averages 

ranging from 30 t o  7 2  days and for beef cows from 46 to 1 04 

day s in the length of the lactational ano er;trous period . 

Hafez ( 1 974 ) quoted average differences in po st-partum 

intervals to uterine involution ,  first ovulation and first 

oestrus of 46 and 44 days ;  49 and 26 days ;  6 0  and 33 days,  

respectively for Hereford and Holstein cows with the lesser 

figure for each characteristic being that of the Holstein 

cow s . Hafez concluded that differences between beef and 

dairy cows in endocrine funct ion may be due to genetic 

factors , milk production level, method  and frequency of 

milking , suckling effect and to nutritional influences .  

Baker ( 1 968 ) stated in his review that the mean post-
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partum o estrous interval in Europ ean breeds o� ca ttle in 

the u . s .A .  l i e s  in t he range of 46 . 9  to 80 ! 2  days . He 

also stated that Bo§ indicus cattl e and crosses or the se 

with Europ ean breeds - show protracted periods of lacta tional 

anoestrus ranging from 116 to 467 days . Reynolds ( 1 967 , 

1973 ) reported th e average interva l  from calving to first heat 

as b e ing 63 days for Angus cows,  79 day s for Brahman, 74 days 

for Brangus and 80 day s for �fricander x Angus cows . These 

figures indi cate a 16-day difference between the Angus and 

the Brahman cow . Beker ( 1 968 ) o b s erved no o estrus in Short­

horn and Z ebu x Shorthorn cows when they suckl ed  calv e s  up 

to 4 months of age . IIowes  et al . ( 1 960 ) r eported from their 

study that Brahman cows may, in fact, deplete their body 

reserves to a greater extent to benefit the c a lf than will 

cows of the British breeds and that thi s resulted in their 

del ayed o e strus . 

\Vil tbank et al . ( 1 961 ) studi ed the records of Angus, 

S horthorn, Herefo rd, Brahman x .Angus and .Afri c ander x .Angus 

c ows of all  age s . .Angus c ows had the shorte st interval s 

from calv ing to first o e strus . The se authors did not give 

specific times,  but note.ij that considerably more of the 

Brahman x Angus and .Afric ander x Angus cows did not show 

o e strus by 100-days po st-partum compared to .Angus, Herefo rd 

or Shorthorn cows . 

A comprehensive breed evaluation programme i s  con­

currently b eing conducted at C lay Center, Nebra ska , (Anon . ,  

1974,  1975 ) . S ire breeds used for cro ssing w ith Angu s  and 

Hereford c ows to form a cro ssbred cow population have inc luded 

Jersey, South Devon, Limousin, S immental ,  Charola is together 

with straightbred Angus and H ereford and crosses b etween them . 

Stra ightbred .Angus and Herefo rd 2-year heifers had intervals  

to  first post-partum oe strus of 90  and 83  days, whil e  for 

3 -year-olds th e interval was 58 and 67 days for .Angus and 

Hereford heifers,  respectively . The shortest interval  re-

corded in the 2-y ear-old group came from the L imousin x 

Hereford heifers taking 71 days ,  while  the gro up taking the 

long est time to return to oe strus post-pa rtum wa s the Angus x 
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Hereford heifer a t  9 0  day s . �t 3 -years-ot-age,  t he South 

Devon c ros sed wi th either the Angus or He�etord c ow produc e d 
a crossbred cow that returned to po st-partum oestrus fa ster 

than mo st other b reeds and crosses . Resul t s  from thi s study 

are only prel iminary, wi th perhap s the greatest single fac tor 

emerging, b e ing the wide variat ion within breeds and crosses 

a s  w ell a s  b etween breeds and cro sse s .  

Warnick ( 1 955 ) obta ined an average po st-p artum interval 

to  first  oestrus of' 62 . 7  days f'or Hereford c ow s ,  which was  

considerably shorter than the 80 . 2  day s  reported by La sley 

and Bogart ( 1 943 ) f'or range  cows  of' thi s breed . These 

differenc es in findings more than l ikely arise b ec a use  of 

different nutritionel, management , or clima tic  fac tors, or 

an interaction among the se  :fac to .N> . In the same study, 

Warnick observed a 59 . 2  day s post-p artum interval in Angus 

cows,  thi s b eing con si derably shorter than the 69 .3 day s 

reported by Chapman and C a si da ( 1 937 ) . 

Perkins and Kidder ( 1 9 63 ) report ed tha t  the average 

interval to uterine involut ion wa s 36 . 5  days f'or Hereford 

cow s  and 38 . 7 days :for Angus cow s, but the se differences  

were not sta ti stically different . Ust inov ( 1 973 ) observed 

in 1 24 Angus cows,  an interva l  :from parturi t ion to :first 

oestrus of 67 . 1  day s while in 1 1 1  Shorthorns the interval  

wa s 90 . 7  days . La ster et a l . ( 1 973 ) noted Brown Swi ss  cows 

had longer intervals  than any of' the :following c ows, in 

their investiga tion :  Red Poll, Hereford, Angus,  Charo l a i s  x 

Angus, and Charola i s  x Hereford . Thi s differ ence wa s con­

s idered to be due to the grea t er milk-producing a b il i ty of 

the Brown Swi s s  cow . 

Cundi:ff' et al . ( 1 974 ) have compared the e:f:f0cts  of 

heterosis  on reproduc tion in an experiment involving straight­

bred Hereford, Angus and Shorthorn :females  and the rec iproca l  

crosses  o f  the se breeds . Analysis  of the 570 matings of 

strai ghtbred cow s and the 687 mat ings or crossbred cows re­

vealed tha t  the int erval :from parturiti on to :first o e strus 

wa s significantly ( P <  0 . 05 ) reduced by 2 . 7 days due to  
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hetero s is . Thi s het ero sis ef'f'ect w a s  great er in the Angus 
x Shorthorn than in the .A ngus x lieref'or•cl cx•o s s e s  due pro b a bly 
to the Sho rthorn hav ing a longer 1nt erv a l  to p o st�p artum 
o e strus, namely 63 . 2  days comp a red to 50 . 6  and 55.1 day s 
than f'or H er efo rd and Angus , r e sp ec t ively . 

Menge et a l . ( 1 962 ) no ted th at inbred anima l s  involuted 
s i gnific ant ly earl i er than outbred animal s  ( 39 . 6  day s versus 
45.0 day s ) . Olds and Sheath ( 1 953 ) f'ound signi£ic antly 
more vari a t ion b etween daughters of' different bul l s  than 
b etween daught ers of th e same bul l . Brown et a l . ( 1 954 ) ,  

however, showed t hat c a lving interv a l s  w ere not influenced 
by sire breed of dam . The li tera ture i s  not very c lear on 
thi s sub j ec t ,  but it i s  obv i ous that l arge animal v ari a t ion 
exi st s  in the int e rv a l  t o  first o e s t rus with some of thi s  
b e ing genet ic i n  o r i g in . 

Koger et a l . ( 1 962 ) and England et a l . ( 1 973 ) have indi­
c ated tnat a s i gnific ant intera c t i on b etwe en breed and lac­
t a tional st atus occurs b ec a use non-la c t a t ing cows of a ll 
breeds perfo rm a t  ne arly the same l evel while l a ct a t ing c ow s  
show wide breed differenc e s . D eut scher and Whi ternan ( 1 971 ) 

o b s erved th a t  suckli ng w a s  confounded w i th breed differenc e s . 
They c ompared Angus and Angus x Holstein heifers and .found 
tha t the cro s sbreds ha d poorer rebreeding p erformanc e whi l e  
nur s ing c alv e s ,  w i th only 1 3�b of th e s e  r e  breeding c omiJ ared 
to 65�b of the stra i ght bred .Angus he ifer s . The se authors 
suggested that feeding l evel wa s too  low to support the 
increa sed milk IJroduction f'rom t he cro s sbred heifer s . 
S imil ar resul t s  were no ted by Morgan et a l . ( 1 974 ) ,  who 
found tha t th e .fert i l i ty of 2-year-old Fri e s i an heifers wa s 
reduc ed more t han that of 2 -y ear-old Hereford heifers when 
they suckl ed th eir first c a l f .  Thi s is proba bly due to 
the hi gher milk pro duction and gre a t er wei ght lo s s  in the 
Fri e si an heifers .  

In their study, Dunn et al . ( 1 969 )  o b served b re ed-by -
nutri t i on int e ra ct i ons . Their dat a  indicated breed-by-
p o st-c a lv ing nutrit i on interact ions at 1 00- and 2 00-day s 
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po st-p artum • A hi gher prop o rt ion of Hereford c omp ared t o  
.Angus c ow s  exhibited o estrus at 1 00-days :po st-p artu.rn when 

the energy l evel fed wa s increa sed from a low l evel,  to a 

modera te,  and then to a high l evel,  resp ect ive p erc entages 
of  Hereford cow s  show ing o e s t rus were 70,  90  and 1 00 at the 

low, modera te  and high energy levels while for the Angus 

cows th e proport ions were 91 , 94 a nd 95%,  resp ec t ively . I t  

can be  concl uded th ez•efore,  tha t breeds will differ i n  repro ­

ductive p erfo rmance  under any given env ironmenta l condit i ons . 

2 .  Age and parity of cow 
The age of the cow i s  a fac tor infl uenci ng the int erval 

from c a lving to  firet o estrus . It must b e  rememb ered when 

reviewing publi shed resul t s  on the influenc e of a ge that  in 

well-managed herds there i s  cont inuous selec tion for repro­

duc tiv e  effic i ency . Thi s favour s  older C O VI S ,  for tho se that 

survive to  an advanc ed age have demonstra ted their higher 

fertility . 

The interval  from c a lv ing to first o estrus in c ow s  

suckling c a lves  wa s longer in t he younger than i n  the older 

c ow s  in the study of Vi il t bank et a l . ( 1 961 ) • Cow s  with 

one calv ing had longest intervals in the work of Flore s 
( 1 971  ) and in the study of Wilson and Willis ( 1 974 ) . W ilt­

bank ( 1 970 ) reported that younger cows have a longer int erval 

than older cows . In one breeding sea son the average  inter­

val from calving to first o estrus wa s 53 .4 days in c ows which 

were 5-years-old or older , 60 . 2  days in 4-year-old c ows,  66 . 8  

days in 3-y ear-old c ow s  and 9 1  . 6  days in 2-y ear-old  cows . 

Wiltbank further stated that a t  80-days po st-partum,  80}b of 

the cows 5-years-old or older had shown o estrus compared with 

only 68% of the 3-year-old  c ows . Consequently the interval 

from calving to first oestrus was too  long to p erm i t  a c alv­

ing interv a l  of 1 2-months in 32�� of  the young cows and in 1 1 �� 

o f  the older cows . 

Bo sman and Harwin ( 1 969 } ,  work ing in South Afri c a ,  

found po st-partum int ervals  for 2- ,  3-, 4-, 5-, 6-,  9 - and 



1 0-year-old and older c ows of 

end 65 . 6  day s ,  respect ively . 

statistica lly signifi cant but 
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82. 6 ,  66 . 0 ,  64 . 9 ,  65 . 0 , 67 . 9  

These differenc es were no t 

th ere wa s a tendency for the 

y o unger age group to  have longer po st-partum int erval s . 

S imiler trend s wer•e found in the resul t s  of the ext ensive 

re search b eing carried out a t  th e u . s .  Meat end Animal Re­

search Center, Nebra ska (Anon . ,  1 9 75 ) . It wa s found that 

the average over a ll breeds for th e interval to first po st­

partum oestrus was e4 . •  9 day s for b35 2 -year-olds . For 427  

3-year-olds it  wa s 62 . 8 day s and for 230  4-year·-olds it  was  

57 .4 days . 

In terms of calv ing interval,  Brown et al . ( 1 954 ) noted 

that this tra it  tends to decrea se as  c alving sequence in­

crease s ,  be ing 1 5 .4 months from fir st to second c a lving � 

1 4 . 2 months for the ne xt calv ing interval end 1 2-month s for 

the third interval . In thei r  study , age  accounted fo r 1 7 . 5� 

of the to tal variance in t ime to first po st-partum oestrus . 

In New Zealand, Fi elden et al . ( 1 973 ) examined 370 cow s ,  out 

of a pop ulat ion of 2 , 576,  because they ha d no t been seen in 

o e strus ; the inc i denc e of susp ected anoe strus being highest 

in the youn5est age group ( 21 %  of the 2 -y ear-old he ifer s ) de­

crea sing to  1 o%  in the mature age group . Ninety -two p ercent 

of the 2 -year-old he ifer s were cla ssifi ed as having inactive 

ovar i e s ;  the comparable figures for 3-year-old and ma t ur e  

cow s were B2r� and 52%, respec t ively . 

In a ll of the l it erat ure revi ewed t here i s  a c lear in­

di cat ion that heifers are prone to exp er i ence longer interv a l s  

t o  first po st-partum o estr us than older c ows . There have,  

however,  been some rep ort s where parity and age have had no 

infl uence on thi s int erval .  In his  study , Warnick ( 1 955 ) 

found the average interval to  first oe strus following c alv­

ing among various a ge group s  varied from 55 . 0  day s in 6-y ear­

old cows to 76 . 5  day s in 5-year-old cows . There was no 

apparent trend a ssoc i ated  w i th a ge and mean differences  were 

not sta ti stically signific ant . Others to  find no effect of 

age were Clapp ( 1 937 ) ;  Buch et al . ( 1 955 ) ;  and Foot e  et  al . 

( 1 960b ) . 
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The other phenomena a s socia ted with age i s  the decl ine 

in reproduc t ive effic iency w i th age . Herman end Edmondoon 

( 1 950 ) noted the interval  wa s longest , about 75 day s for 

first-calf heifers aged 1 � - to 2�-years;  shortest ,  ( tha t i s ,  

50 to 6 0  day s ) for c ows from 2�- t o  7 -years, and increa sed 

again to between 60 end 90 day s for cows older than 7-years . 

Other authors who no ted a decrea se with increa sing a ge in­

c lude Wiltbank and Cook ( 1 958 ) and Lindley et a l . ( 1 958 ) . 

These lat ter authors found that c a lving interva l  increa sed 

in c ows grea ter than 1 0-years-of-age with the regres si on of 

c ow age on c a lv ing interval being curvilineDr ind ic a t ing a 

decl ine with advanc ing age . S imilar results  were o b ta ined 
by Schalles ( 1 967 ) whose study involved 769 Angus cow s  c a lv­

ing over a 1 1 -year peri od . 

Belling ( 1 963 ) observed the mo st efficient peri o d  of 

repro duction to be between the a ges of 3- to 7-years . He 

found that cows older than 8 -years-of-age had longer c a lving 

intervals . Pla sse et a l . ( 1 968 ) working wi th B .  indicus 

ca ttle in Florida , have noted that c a lv ing interval s decrea sed 

in length w i th increa sing a ge .  Thi s may have been due to 

the adver se environment affec t ing younger cows more than 

older cows which may have become more adapted t o  the stres ses 

of lact a t i on under the condi tions prevail ing in Florida . 

Mahadevan et al . ( 1 972 ) have considered that  a s  the cow 

a ges,  t here i s  an increa sed product ion of milk w i th each 

successive c a lv ing . If feed supply is inadequa te t o  meet 

this  increa se there then bec omes less nutrient s ava ila ble 

for the reproduc t ive processes . C onsequently these workers 

consider calv ing interval increa ses with age .  

Age and parity were shown t o  have an effec t on the 

involution rate  in the work of Morrow et al . ( 1 966 ) ;  Ca eida 

and Wi snicky ( 1 950 ) ;  Buch et al . ( 1 955 ) and .Marion et a l . 
( 1 968 ) . A l l  t hese worker s  found primiparous c ows involuted 

fa ster than p luriparous cows . Norwood ( 1 963 ) observed in 

h i s  study t ha t  pluriparous c ows  involuted in 40 .3 day s  while 

primiparous c ows took 35 . 3  day s .  Tennant et al . ( 1 9 67 ) and 
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M o l l er ( 1 970 b )  c on s i dered a g e  ha d n o  infl uenc e o n  the inv o -

lut i on ra t e  o f  t h e  uterus . The s e  a uthor s sugg e s t  o ther 

factors such as d i s ea s e ,  nut r i t i on and the s uckl ing s t imilus 

may b e  more imp o r t ant and hen c e  mak e  interpret a t i ons of age 

effec t s  difficul t . 

3 . M i l k  produc t ion and s uck l i ng s t a tus of c o w  

M i lk p r oduc t i on o f  th e dam a c c o unt s  fo r a s i gni fi c an t  

proport i o n  of t h e  v a r i a t i o n  i n  growth r a t e  of b ee f  c a lv e s ,  

( Nev i l l e ,  1 962 , B a r t on, 1 970 ) . C o rrela t ions b e tw e en m i lk 

y i eld and avera g e  da i ly g a in of c a lve s range from 0 . 58 t o  

0 . 85 in t he st ud i e s  o f  Furr and Nel so n  ( 1 964 ) ;  Melton e t  a l . 

( 1 967 ) ;  Je�rery e t  e l . ( 1 971 ) and Nev i l l e  ( 1 962 ) . The 

que st i on i s  whether l ev e l  of m i lk p ro duc t i on w i l l  influenc e 

reproduc t iv e  p erfo rmanc e .  There i s  an op ini on held by m a ny  

a utho r s  that h i gh m i lk p roduc t i on i s  anta goni s t i c  t o  effi c i ent 

reproduc t i o n . 

'l'he effe c t  of suckl ing and/o r  l a c t a t ion on r epro duc t iv e  

a c t ivity h a s  b e en a b ly demons tra t e d  b y  many wo rkers . I t  

ha s b e en shown tha t the int erv a l  t o  fir s t  o e s trus i s  s i gn i ­

f i c antly l onger i n  c o w s  b eing sucKled than i n  c ow s  from which 

c a lve s were removed at b i r t h . C l app ( 1 937 ) w a s  one o f  t h e  

f i r s t  to demonst ra t e  t hi s effec t .  In hi s exp eriment , c ows 

m i lked four times da i ly app eared to have a pro long e d  ano e s trous 

p er i o d  ( 69 days ) c omp a red to suckled c ow s  ( 72 days ) whi l e  

tho se m i lk e d  only tw i c e  da i ly had an interval t o  first p o s t ­

p a rtum o e s trus o f  4 6  day s . W i l t b ank and Cook ( 1 958 ) r ep o r t e d  

tha t Shortho rn c ows h a d  t h e i r  f i r s t  p o s t -p artum o es t rus 54 

day s a f t er p a rtur i t i on when m i lked tw i c e  da ily , whi l e  o e strus 

did no t app e a r  in t ho s e  t ha t  nur s e d  c a lv e s  unt il 84 day s  

p o s t -p a rtum . Thi s differenc e o f  3 0  day s wa s h i ghly s i gni ­

f i c ant ( P  < 0 . 01 ) .  

Grav e s  e t  a l . ( 1 9 68 ) wo rking w i t h  b eef cows found over 

a series of exp er i m ent � , tha t interva l  from partur i t ion t o  

f i r s t  o e strus w a s  35 t o  54 day s sho rt er fo r non-suckl e d  than 

fo r suckled c ow s . These da t a ,  t o gether w i th tho se o f  
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S a i duddin et a l .  ( 1 968 ) show a gre a t er differenc e b e tween 

da i ry and b eef c a t tl e  when they were s uckl ed than when t hey 

were no t suckl e d . B e ef cow s are delay ed more by s uckl ing 

a single c alf th an da iry c ow s ,  d ue p erhap s t o  a bre ed-by­

s uckl ing and/o r  l a c t a t ion intera c t i on .  S a i duddin et a l . 

( 1 967 a ) fo und tha t da i ry c ow s  sucl< l ing a calf' were d e t e c t ed 

in o e strus 1 5  days l a t er than cows dr ied off soon a f t e r  

c a lv ing ( 45 v er sus 30 day s ) wh i l e  W a gner and H a n s e l  ( 1 969 ) 

s a w  no ne of the ir 1 1  suckled c o w s  in o e s tru s pr ior to 

s la ugh t er at 30 day s ,  al though 2 ha d ovul a t e d . In a more 

rec ent s t udy of' 45 Angus c ow s ,  Engl and et a l . ( 1 973 ) ,  no t ed 

tha t suckl ing l engthened the p o st -p a r t um int erval t o  f i r s t  

ovula t i on ( 43 v e rsus 23 days ) and to f i r s t  po st-p a rtum 

o e strus ( 65 v e r sus 38 day s ) . 

In an exp e r imen t conduc t e d  by Randel et a l . ( 1 976 ) a 

t o t a l  of 28 Hereford and H erefo rd x A ngus cows from 3- t o  9 -

year s-of-a ge w a s  e�ua l ly a l lo tted a t  c a lvi ng t o  b e  non­

suckl ed or suckl ed . 'rhe non- s uckled c ow s  ha d th e i r  c a lves 

removed 1 2  ho urs after c a lving . Bo th group s  were fed t o  

m a int a in p o s t - c a lving livew e i ght . Return t o  o e s trus a f t e r  

p artur i t ion t ook 50 . 1  days in t h e  suckl ed gr oup a nd 1 6 . 1 

days in th e non- s uckl ed group . C onner e t  al . ( 1 974 ) no t e d  

int erv a l s  t o  fi r s t  p o s t-p a r tum o e s t rus Qf 47 day s for non­

suckl ed heifer s and 76  day s fo r s uckl ed heifer s . D e  A l b a  

( 1 960 ) h a s  stu d i e d  th e effec t o f  s ucklin� o n  c a lv ing int erv a l  

i n  C r i l l i o  c ow s  i n  tropi c a l  La t in hmer ic a . S uckl ed c ows 

re t urned to oe strus 1 08 day s p o st -p a rtum and h a d  a c a lv i ng 

int erv a l  of 41 8 day s . 'l'he corre sponding fi gur e s  fo r non­

s uckled cows were 64 and 389 day s ,  re sp ec t ively . 

L a c t a t ion and/o r  m ilk removal do e s  have a def in i t e  

infl uenc e o n  p o st-p artum r eproduc t i on .  The c o mp l e t e  suckl ing-

o va r ian ina c t iv i t y  sys t em i s  no t c l ea r ly unders t o o d . W a gner 

a nd Oxenreider ( 1 9 71 ) have s ugge s t e d  th a t elev a t e d  b l o o d 

levels o f  proge s t e rone an d cor t i so l  from the a drena l s  in 

response t o  m i lk r emo v a l  m ay be the l im i t ing fa c t or . S uck­

l ing dep res sed s erum l uteni s i ng ho rmone in the study o f  

Randel e t  a l . ( 1 976 ) . Moller ( 1 9 70 b ) indi c a t ed tha t  fo l l i c l e  
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giving ri se t o  the forma t ion o r  follicles  on the ovaries�  
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but the main inhibi t ing fa ctor  is insufficiency a t  luteni s ing 

hormone . I t  ha s been reported by Oxenre ider and Wagner 

( 1 971  ) , tha t cows suckling c a lves  are sub j ect to more frequent 

mammary stim ul a t ion than cows mill{ed twi ce  da ily and tha t 

thi s  may contri b ute  to hormoni al differences in suckled and 

m i lked c ows . 

Lac ta ting cows requi re more nutri ent s than non-la c t a t ing 

cows because of the a dditional nutri ent s required for milk 

production . Dunn e t  al . ( 1 969 ) and W i l t bank et  al . ( 1 964 ) 

have shown tha t  increa s ing energy intake followi ng calving 

will shorten the po st-p artum int erva l .  In mo st of' the re­

ported exp eriments involving the effec t of lactat ion on p o s t ­

part um interva l ,  the nutrient intake may not have been c om-

pletely a d j usted for lactat ional status . Therefo re, i t  

may b e  argued tha t  i f  th e nutr i ent intake of non-lacta t ing 

or lower-produc ing c ows wa s no t reduced suffic iently , then 

they may c ome int o  oe strus earlier beca use they had more 

nutrient s ava ilable for repro duc t ive a c t iv ity . 

When a c ow i s  no t suckled or milked fo llowing partur i t i on, 

a considera bl e  amount of milk rema ins in the udder unt il she 

i s  " dr ied off" . Thi s residua l milk can affect neural 

st imuli arising from the mammary gland and consequently have 

an inhibi tory influence on o e s trua l activity similar to tha t  

o f  milk ing or suckl ing . A t echnique to  test th i s  theory i s  

by m a s t ectomy involv ing th e removal of all mammary t i s sue 

and the tea t s .  

Short e t  al . ( 1 972 ) used this technique to t e s t  for the 

effec t of suckling st imulus . In their experiment,  34 Angus 

c ows were a s s igned a s  follows : 1 2  cows were suckl ed int ac t ;  

1 3  were non-suckle d  inta c t ;  and 9 were non-suckled and 

ma stectomi sed . The interval to fi rst post-part um o estrus 

for the 3 group s  wa s 65 days ,  2 5  day s and 1 2  days , resp e c t ively . 

Non-suckling and non-suc kl ing p lus m a st ec tomy progre s s ively 

short ened the interval  from c a lving t o  first o estrus . The 
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ma stec t omy group further reduc ed the interval  compared t o  

the non- suckled gro up . The mechanism whereby ma st ec t omy 

shortens the post-:pex•tum interval i s  pre suma bly via ma gni ­

ficat ion of the effec t  of non- suckl ing by c omplet ely removing 

any inhib itory effect of lactat ion and/or nursing . Not  

only i s  all milk produc t ion el imina ted , but a l so the m a j or 

neura l connect i ons with t hi s area are severed . 

Perhap s one way of removing the suckling effec t when 

ra i sing b eef calves from th e da iry herd c ame f'rom the work 

of Ugarte and Preston ( 1 975 ) .  They studied 1 20 Holste in 

cows and a s signed them t o  one of two gro up s ,  namely, one 

gro up of cows suckled their own calves twice a day just efter 

milking, and the othe r  group o.f cows ected e s  a control with 

t heir c alvee sep era ted a t  b irth . Weaning q cq �rred a t  1 0  

weeks in the suckl ed group . An unexpec ted finding wa s t ha t  

the interval  and manifest a t ion o f  first oe strus d i d  no t 

differ between control and suclcled c ows . Interval to first 

oestrus being 89 . 6  day s in the restricted suckling gro ups  

and 88 . 5  days in the milked c ontrol gro up . The rea son for 

thi s difference may be in th e management sy s t em adopted, 

sinc e in the method used th e  c a lves were in phy s ic a l  cont ac t 

w i th their dams for a t  the mos t  1 hour da ily , whereas in 

traditi onal beef c a ttle management,  c alve s  are with their 

dams v irtually co ntinuously . 

Suckl ing of c a lves ha s be en found to have a benefic ia l  

effect o n  uterine involut ion ( Lauderdale et al . ,  1 9 68 ,  Hiesen 

et al . ,  1 968 and Riesen, 1 968 ) .  In contra st , Wiltbank and 

Cook ( 1 958 ) found that suckl ing had the oppo site  effec t .  

In their experiment suckled Shorthorn c ow s had c ompleted 

invol ut i on by 56 days while  milk ed c ows took only 44 day s . 

Wagner and Hansel ( 1 969 ) after weighing uteri report ed that 

nur sing did no t affec t the sp eed of the invol ut ionery p ro c e s s . 

S imi lar  conc lusions were drawn by Oxenreider and Wagner ( 1 971  ) , 

Conner et al . ( 1 974 ) and Oxenreider ( 1 968 ) .  Working with 

da iry c a t tle in New Zealand, Moller ( 1 970b ) ha s c omp ared 

uterine involut ion in milked and nurse cows suckling 3 or 

4 c a lves . H i s  re sult s indic a ted no si gnificant differences 
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in the sp eed of involut ion between milked and suckled cows,  

the time for the two group s  be ing 31 o 6  day s and 31  .7  days , 

respect iv ely . 

Nurse cows  exp erienc ed more qui et ovul a t i on s  than 

milked cows ( Viil  tbank and Cook, 1 958 ) ,  with nurse cows  

having an average of 1 . 6  more quiet  ovulat ions a s  aga inst 

0 .9 by milked cows . Graves  et al . ( 1 968 ) working with 

beef cows no ted tha t  th e  p erc entage of f'irst ovulat ions 

c l a ssified a s  quiet was  42 .4;� and 70 . 6�,� ;for non- suc kled and 

suckl ed cows,  respec tively . Suckled cows a lso had a higher 

perc entage of second ovula ti ons tha t  w ere qui et a s  c ompared 

to  non-suckl ed c owe ( 50 . �� versus 2 6 . 1 % ) . Engl and et al . 
( 1 973 ) found th e s ame trend . The inc idence of' quiet ovu­

lations b efore first  manife st oestrus in the ir study was 

1 . 26 for suckled cows and 0 . 64 for milked cow s . Moller 

( 1 97 0b ) noted 57% of ovul at ions in the first 6 0  days were 

sil ent in milked cow s while  the correspondi ng fi gure in 

nurse c ow s  suckling 3 or 4 c a lves wa s 1 0�b . 

Moller ( 1 97C'b ) st a t ed th a t  multiple suckl ing, while 

not inf'l uenc ing the speed ot· uterine involuti on, doe s  delay 

ovula t ion and supress  o estrus . Everit t et al . ( 1 9 68 ) found 

in a New Zealand da iry herd tha t  mult iple suckl ing delayed 

oestrus, w i th these c ows completely fa il ing to show signs 

of oestrus until 5 t o  7 days after weaning at 1 0  weeks . 

In a second experiment , the same workers found t ha t  weaning 

at 7 week s  improved reproduc t ive effic i ency a s  thi s  a llowed 

more t ime for t he cow to ret urn to hea t . Mol l er ( 1 970b ) 

no ted multiple suckl ing delayed first ovulation significantly 

c ompared to milking tw ice da i ly ( 42 .3  versus 64 . 9  days ) .  

The mul tiple-suckled cows were suckled by 3 or 4 calv e s ,  but 

of th ese cows tho se that were suckled only twic e dai ly ex­

p erienced b etter ova r i an growth than tho se suckled co nt inu­

ously , but not a s  good a s  tho se milked twice daily . Resul t s  

for t ime to first po st-p artum ovulat ion for cows suckling 4 

calves continuously , 3 calves co nt inuously , suckl ing 3 c alve s  

tw ice dai ly a nd for c ows milked were : 7 1  . o , 61 . 8 ,  60 . 6  and 

35 . 7  days ,  respec tively . 
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Wetteman et a l , ( 1 976a ,  b ) have also studied the influ­

enc e  of' sucl�ling intensity on the length of' the post-partum 

anoe strous interval . In their tr ial , 44 Hereford x Hol stein 

cows were a s si gned a t  c a lving to one of' three suckling in­

tensi t i e s  nDmely, own si ngle calf', a single fo ster c a lf' or 

a fo ster calr and their own calf' .  The cow s  were mainta ined 

under range condi t i ons and suppl emented so 1 iv eweight lo s s  

during Octob er to  .April w a s  similer for all trea tment s .  

The first  post-partum oe strus occurred e arli er after calv ing 

in c ows nur sing the ir own ( 67 day s ) or fo ster c a lv e s  ( 62 
day s ) than in cows nursing two calves ( 95 days ) . Only 

42 . 8�& had shown oes trus by 90 day s p o st -par•tum compared to 

88 . 8�o of' tho se suckling foster c a lv e s  and 71 .4% o!' tho se 

nursing their own oalves . No te here tha t  in no gro up were 

all of' the cows  ready to re-mate by 90-days p o st-p artum . 

Da ta obtained in tha t study indi c ated tha t  increa sing the 

suckling int ensi ty increased the interval  from calving until  

the time  when the ovary become s funct i onal . S inc e thi s 

ef'f'ect i s  independent of th e nutri t ional status of' the cow s ,  

i t  suggest s that suckling probably inhib i t s  secret ion of' 

gonadotrophic hormone s by the anter ior p ituitary . 

Kai ser ( 1 975 ) carri ed o ut a series of' exp eriment s to  

study th e  effec t of' mul t iple  suckl ing ( 2 , 3 or  4 calve s ,  

respect ively ) during early l a c t a tion on the interval  t o  

f'irst p o s t-partum oestrus . Multiple sucklin� significantly 

inhi bi ted the onset of' the fi rst po st-partum o estrus . Only 

3 of' 57 suckled cows were o b served in oestrus before weaning . 

Suckled cows did no t lo se more liv eweight than milked c ows ,  

but suckling iilliibi ted o estrus ( 93 days versus 24 days ) , 

Both suckled and milked cows received th e same nutri tional 

treatment,  an d  therefore the a bove re sul t s  indica t e  that 

suckling per se rather than nutritional effect s ,  was  the 

l ikely factor  responsible for the delay in first po st-p artum 

o estrus in mul t iple-suckled cow s .  Thi s interval  i s  more 

strongly rela ted to  the dura t ion of the suckling p eriod,  

rather than to the actual strength of suckling st imulus, 

a s  controlled by the numb er o f  c alve s b eing suckled . 
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It i s  ot'ten ststed tha t  en increa se in beet' produc t i on 

could b e  achieved by increa s ing the inc i denc e  of mul tipl® 

births . However, �f thi s were the case,  and c a lv e s  born 

a s  twins or triplets  were left with their mother s ,  suc c e s s  

could be  l imi ted by the inadequacy o f  milk produc t ion of 

the dam and of th e sucklin� effect in delaying p o st-partum 

reproduc tive ac tivity . Bellows et al . ( 1 974 ) s t udi ed thi s 

problem in beef cow s trea ted with foll icle st imul ating hor­

mone ( F . S .H . )  to induc e multiple births . The inci dence of 

ret ained placenta increased in darns produc ing mul tiple births . 

These autho rs c oncluded tha t  prolonged po st-partum intervals 

no ted in darns which nur sed mo re th an one calf, were a re sult 

of milk produc t ion or the suckl ing st imulus , a ssoci ated wi th 

nursing more than one c a lf and no t th e influence of multiple 

birth s per se . Similar resul t s  came from Turman et  al . 

( 1 971  ) who f'ound 257·� of the cows  nur sing twins aft er F .  S . H . 
treatment , did no t re-ma te while  lacta ting, but did cGnceive 

w ithin 6 weeks aft er the c a lves were weaned . 

One way of overc oming th e suckling effect is  by early 

weaning . \·i'eaning at  3 day s in the experiment of Bellows 

et al . ( 1 974 ) resulted in an average po st-partum interval 

of 1 9 . 6 day s compa red to  an int erval  of 39 . 0  days .for c ows 

whi ch were weaned at  35 days . Thi s  o ccurred i rr e sp ec t ive 

of whether the c ows were nursing a single calf or twin c a lve s . 

B i swal and Rao ( 1 9 60 )  studied the fertility r a t e  i� 

c ows who se calves were weaned at b i rth c ompared with tho se 

weaned at  the normal t ime and found tha t  80 .3% of weaned 

c ows came into o estrus w i thin 1 20 days of c alving c ompared 

w i th 62 . 8% of the non-weaned cows . La ster et al . ( 1 973 ) 

have inve stiga t ed the effec t s  of w eaning 1 week b efore the 

start of the mat ing period . Their r esults  indic a t ed that 

weaning increased the perc en t a ge of  cows exhib i t ing o e strus 

b efore the end of thi s mat ing p eriod by 29% in 2-year-olds,  

26 .7% in 3-year-olds and by 1 6 . 2r� in mature c ow s . 

Scho t tler and Williams  ( 1 975 )  confirmed thi s suggest ion 

that early weaning will advanc e the da t e  of sub sequent c alving . 
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They reduc ed age at  weaning from 7 months to 4 months and 

advan c ed date of sub se quent c alv ing by 39 days . I t  remains 
to be seen if th is c onvey s any overa ll advantage in terms of 
c a lf growth, and cow reproduct ive p erformanc e . C erta inly 
pre sent management systems wo uld need to be  reviewed in New 
Zealand if early weaning was t o  be prac tis ed, esp ec ially in 
t erms of' feeding of the young weaned calf .  

There have b een few studi es  done on the effec t  o f  level 
of milk produc t ion and t ime to first oestrus in beef c a ttle . 
Thi s is  mo st pro bably a reflec tion of the difficul ty of  ob­
ta ining reliable mil.k produc t ion data from the suckled beef 
cow,  espec i �lly under run or open range condi t ions . There 
is some informat i on on thi s topic from studie s  w i th da iry 
c ow s . Olds and Sheath ( 1 953 ) reported � very sma ll c orre­
lation of 0 . 09 b e tween int erval to first oestrus and milk 

produc t ion ( P  < 0 . 05 ) . They showed tha t for each a ddi t ional 

1 ,  000 lb of 4�6 fa t-corrected milk produc ed during the first 

1 20 days of lacta tion, there was a p eriod of about 1 . 5 days 

more between calv ing and first oestrus . Whi tmore et al . 

( 1 9 74 )  no ted interv a l s  to  first post-partum ovulat i on and 

to o estrus were hi gher on average,  from genet ic ally high­

producing than for geneti c a lly low-pro duc ing c ow s  ( 31 versus 

29 days for t ime to first ovulation and 42 versus 36 days 

for t ime to first o e s trus , re spec t ively ) .  A c t ua l  60-day 

milk produc tion showed a signifi c ant and po si t ive  c orre ­
lat ion wi th p o st-pa rtum interval to  first ovula t i on ( r  = 0 . 1 3 , 

for 276 df, P < 0 . 05 )  and to first oestrus ( r  = 0 . 1 6 ,  for 276 

df'' p < 0 .  05 ) • 

Further experiments on the influence of milk pro duc t i on 

on r eproduc t ive a c t iv i ty po st-calving were carri ed out by 

M arion and G i er ( 1 9 68 ) .  They divided a to tal o f  250 dairy 

c ow s  after parturi t ion into 3 product ion group s  b a sed on 

level s  of da ily milk produc t ion, namely , under 22  kg,  22  to  

3 0  kg,  over 30 kg. Avera ge da i ly interval from p artur it ion 

to first ovul at ion a nd first o estrus for the three  group s  

were respectively; low ,  1 3 . 1 and 28 . 4 ,  medium, 1 4 . 0 a nd 

33 . 1 , high, 1 5 . 5 and 3 6 . 9 ,  wit h differenc es  between low a nd 
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hi gh produc ers b e ing signi� icant . S a i dudd in e t  al . ( 1 968 ) 
�ound t he int erval t o  � ir s t  o e s t rus a�t er p a rtur i t ion w a s  9 
day s longer in gene t i c a lly high-mi llc pro duc er s  c ompared to 

gene t ic a lly low produc er s . o imilarly , D um i t rescu ( 1 969 )  
s t udied 44 hi gh-pro d uc ing Brown .A lp ine ( 5900 l i tr e s/day ) 
cows and 40 medium produc ing ( 3200 l i tre s/day ) c o w s  o �  t he 

same breed and no t e d  th e p erc e nt a g e  i n  o e strus wi thin 60 

days o �  c a lv ing . They were for w inter and summe r  c alving s 

resp ec t iv ely , 65 a nd 9�b for high pro duc ers and 8 0  and 1 0�� 

fo r the low pr oduc ers . 

There i s  one rep ort indi c a t ing milk pro duc t i o n  do e s  no t 

i�luenc e the in terv a l  from p ar t ur i t i o n  to f irst o e s trus 

( H erman and Edmondson, 1 9 50 ) . Apart �rom thi s s tudy most 

o �  the l i t era tur e  a grees tha t g ene t i c a lly high milk-produc ing 

c o w s  hav e  longer p o st-p a rtum i n t erv a l s  to fir st o e st r us than 

gene t i c ally lower m i l K-p ro duc ing cows . Thi s  i s  the c a se in 

da iry-b red c ow s ,  but for b e ef-bred c ow s  few st udi e s  have 

b e en co nduc ted on th is sub j ec t  and the s i t uCJ t ion i s  largely 

un.l<.nown . Tradit i o na l  b e ef-bre d  c o w s  m Dy no t ha v e  a high 

eno ugh milk produc t io n  to inhib i t  ovariBn act ivity . There 

i s  an incre a s ing use o f  du al-purp o se b reeds , such a s  the 

f·r i e s i an and S imment a l ,  in si ngl e - suckl ed bee� he rds and 

these breeds may , ho wever, have a m i lk produc t ion h i gh enough 

t o  inhi b i t  p o s t -p a rt um oe strous a c t iv i ty . E'urther s tudi e s  

a re required in t h i s  a rea befo re any definite answers c an b e  

g i v en . 

4 .  S ex o� c a l� 

'Ehe re sul t s  in t he l i t era ture a re vari able a s  t o  a s ex 

of c a lf effec t on int erv a l  to first po s t -p ar t um  o es t rus . 

Barton ( 1 97 0 )  from hi s rev i ew o f  th e l i t erature sugge s t ed 

th a t  m al e  c a lv e s  t end to nur s e  more fr equently due l argely 

to t h e i r  gre a t er s i z e  and tha t  th i s  may s timula t e  gre a t er 

m i lk produc t i on o �  thos e dams nur s ing m a l e  cal ves . Bo sman 

and H a rwin ( 1 969 ) have found in the i r  w o rk th a t  th e sex o f  

c alf ef�e c t  approac hed s i gnifi c an c e  a t  t h e  5% l evel . Their 

c ow s  nm� s ing fem a le c al v e s  exhi b i ted o e s trus 6 day s  e a rl i er 
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then th o s e  nur sing male c a lv e s . S im i l a r  res uJ. t s  were pre­

sented by T omar and J� rne j a ( 1 972 ) w o rk ing in Ind i a  on 446 

H a r i ona co w s . They t'oW1d th a t  cows nUL· s ing m al e  c al v e s  

re t urn to p o st-p artum o e str us o n  E;tverage in 228 . 7  days whi le 

th o s e  nur sing f'em a l e  c a lv e s  t ook 1 95 . 1+ day s . 

Bell ing ( 1 9 63 )  ha s not ed th a t  sex of c a lf' inf'luenc e s  

c al ving int e rva l s . In hi s study of 406 Hereford cows tho se 

nurs ing female c al v e s  had a c alv ing int erval of' 355 day s  

c omp ared to 367 day s  f' o r  tho s e  nur s ing m a l e  c a lv e s ,  t he 

difference be ing hi ghly si gni f i c a nt ( P < 0 . 01 ) • Pl e s s e  

e t  al . ( 1 968 ) a l so f ound tha t  s ex of' c a lf inf'luenced th e  

c alv ing interv a l  w it h c o w s  nur sing m a l e  c a lve s  hav ing an 

averag e interval of 41 5 . 1 day s ,  whi l e  th o s e  nursing fem al e 

c alves had an avera ge int erv a l  of 404 . 7  days . T he se autho rs 

sugge s t ed th a t  thi s  m ay b e  d ue t o  a l onger gesta t i on p eri od 

f'or ma l e  c a lv e s . Pre s t on and W i l l i s  ( 1 974 ) no ted from a 

rev i ew of' th e l i ter a t ure th a t  f'ema le c a lv e s  were generally 

c a rri ed for a sho r t e r  p er i o d  t han m a l e  c alves a l though no t 

a l l  workers found si gnifi c ant differenc e s  in gesta t i on 

l ength a c c o r d ing t o  s ex o f'  th e fo etus . 

Numero us repor t s  indic a te tha t there i s  no inf'luenc e 

of' sex on p o s t -p ar tum int erv a l . No t a bl e  among the se i s  

the study o f'  h a rn i ck ( 1 955 ) who o b s erv e d  th a t  the aver a g e  

interv a l  to p o st-p a r t um  o e s trus in c ow s t ha t  gave b i rth to 

male c alves wa s 61 . 5  day s and 61  .o day s  for c ows which gave 

b i rth to f'ernale c a lv e s . La sl ey et a l . ( 1 961 ) have indic a ted 

tha t  s ex of suckl ing c a lf' had no influenc e on c a lv ing i nt er­

val . Vl i l son and W i ll i s  ( 1 974 ) f'ound only sma l l  differenc e s  

in c a lv ing interval due t o  sex of' c a l f'  influenc e .  I n  

S anta Gertrudi s c ow s  i t  w a s  3 days wh i l e  i n  Brahman c ow s  

i t  w a s  5 . 6  days . O th er worker s who f'o und no cons i s t ent 

s ex influence were A c harya et a l . ( 1 971 ) and Choudhury et a l . 

( 1 974 ) ,  the la t t er authors a l s o  f'ound no sex influence on 

t he rate of ut erine i nvo lut ion . 



5 .  £I1ll...r i t i on o f  ...£§.m 
The rep ro duc t iv e  and milk produc t ion of b eef c a t t l e  

i s  c l o s ely a s s o c ia t ed w i t h  t he i r  nutrit iona l  s t a t u s . 

Thro ughout the l i t era t ur e  there i s  a c l e a r  inferenc e tha t 
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a great de a l  o f  v a r i a t ion in r ep r o duc t ive p e rf o rm anc e wa s 

r e l a t e d  t o  t he l ev el of nut r i t i o n . Ina dequa t e  nutrition 

w i l l  s uppr es s o e strus i n  y o ung , grow inL fema l e s  more than 

in a d ul t s . Low l e v e l s  of ene rgy l ea d  to ov a r i a n  inac t ivity 
and anoestrus i n  suc kl e d  b e ef co w s . The number o f  c ow s  

w i n t er e d  on hi l l  e o  unt ry w i l l  usual ly de termine the nwnbel ... 

c a rr i ed thro u8ho ut the y e a r  an d  i t  i s  i n  the wint er months 

when a b e ef cow is norma l ly in the l a t e  stages of pr egnancy . 

Nut r i ent requi reme n t s  of the pr egnant c o w  a r e  elevated sub ­

s t ant i a lly during t h e  la s t  t r im e s t er of pregnancy . 

The imp o r t anc e of a d e qu a t e  nut r i t i on b efore and after 

c al vi n g  in o rder to dec r e a s e  the dur a t ion of the po st-partum 

o e s t rous int e rv a l  ha s b een dernonstra ted by var i ous a utho r s . 

l<' o remo s t  among the s e  ha s been the vvo rlc of iiJ i l  tb ank e t  a l . 

( 1 962 ) .  Their s t udy w a s  a imed a t  det ermining the effec t s  

of two l ev el s  o f  ene rgy on re_Q ro duc t ive .Q erfo rmsnc e of 

ma t ure b e ef c o w s . E i ghty -e ight ma t ure , p regnant H erefo rd 

c o w s  w e re fed p r i o r  t o  c a lv ing on t w o  dii'ferent level s of 

en ergy , namely , 9 lb o f  t o t a l  di ge s t i b l e  nutri ent s ,  (' l' .D .N . ) 
p er h e a d  da i ly ( hi gh ) and 4 . 5 l b  of T . D . N .  p e r  head da ily 

( low ) . Fol low ing c a lv ing one - h a lf o f  t he c ow s  on e a c h  of 

th e high a nd low r a t i o n s  r e c ei v e d  1 6 . 0  lb of T .D . N . p er 

h e a d  d a i ly ( hi gh-high and l ow-high, re sp ec t iv ely ) . The 

rema inder r e c e i v e d  8 .0 lb T .D . N .  per he a d da i ly ( hi gh-low 

and l ow -low , r e sp e c t i v e ly ) . 

The r e sul t s  indi c at ed tha t  the energy l ev e l  fed c an 
ma rke dly influenc e repro duc t iv e  p erfo rma nc e i n  t he mature , 
suck l e d  b e ef c ow . Pr i o r  t o  c a lvi ng c ow s  in the h i gh-hi gh 

and h i gh-l ow gro up s  gained w eight , whil e  c ow s  in  the low ­

high a nd low-low group s  l o s t  w e i ght . T h e  lev e l  of energy 

fed following c a lv i ng al so i nfluenc ed l iveweight . Tre a t-

ment , whi l e  no t s i gn i f i c a nt ly affecting the int erval from 

calv ing to involution of th e ut eru s ,  d id affe c t the occurrence 



of o estrus . The interv a l s  from c a lving to first oestrus 

for the low-low, low-hi gh, high-lo w and high-high gro up s 

w ere 52 , 65 , 43 and 48 day s , re spect ively . The low-high 

gro up wa s s i e;n if i c an t ly hi gher than the o t he r  3 group s  
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(P < 0 , 01 ) . O e s trus was exhib ited sooner after calving in 
t he gro up o:f c ows .fed the h i gh-energy ra t i o n  prior to c a;tv­

ing . Thi s gro up also ha d a h i gh prop o rt io n of cow s cyc ling 

by 9 0-day s p o s t -p a r t um . 

Altho ugh pre- and p o s t - c a lv ing energy l evel s  influenc ed 

ons et of oe stru s ,  the l evel of energy p rov ided b efo re p a r­

t urition appea red to b e  r e  l a  ti v ely more import ant . The 

respons e o:f t he c ow s  to the level of energy o :f:fered them 

a:fter c alv in5 app e a r e d  to be cond i t ioned by the i r  p re -c a lv ing 

energy l evel . The po s t -c a lv ing energy l evel ha d l i t t l e  

e:ffec t o n  c o w s  t ha t  ha d rec e ived a h i gh l evel of energy prior 

to c alving . A l a rge numb er o :f  cows fed on a low p l ane c on­

t inuou sly f'a i l e d  to show o e s t rus by 90 day s po st-pa rtum com­

p ared to th o s e on t he low-high :feed  l evel . 

T hu s  i t  a pp e a r s  th a t  a low level o:f energy pr ior t o  

c alving exer·t e d  an ef':fec t  o n  the t ime to :firs t  po st-pa r t um 

o e s trus which wa s no t re a di ly overc ome , even by :feeding a 

h i gh l evel 9 os t-calving . 

In another exp e r im en t ,  i\l i l t b ank et al . ( 1 9 64 )  s t udi ed 

the influenc e o:f :feeding di:f:ferent l ev el s o:f ener gy a:fter 

c a lving on t he r eproduc t iv e  p erformanc e o:f b ee:f c o ws . 

Thi s exp er i m ent involved 69 ma ture H er e:ford c ow s ,  a l l  fed 

the same ra t i on ,  nam e ly ,  4 .7 l b  T .D . N .  d a i ly ( i ,e . ,  one ­

ha lf of r ecommen ded a ll owanc e) over the last  1 40 days  of 

pregnancy . P o s t -c a l v ing nutr i t i o n  w a s e i t her inc r e a s ed 

imme d i a tely aft e r  p a rturi ti on o r  delay ed for 28 day s . 

Cows  were a l lo t t ed t o  one o.f the following trea tments :  

( a ) 1 2 . 5 lb T . D .N ,  daily 

( b ) 1 6 . 5  l b  T .D .N .  da i ly 

( c ) 25 . 0  l b  T .D .N .  da ily 

( d ) 8 . 5 l b  T . D . N .  for 28 days an d  th er eaft er 

1 6 . 5 l b  'l' .D .N . da i ly 



( e ) 8 . 5 lb  T .D .N .  for 28 days and thereafter 

25 . 0  lb  T .D .N .  da ily . 
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C ows wei ghed 500 kg a t  t he start of the experiment , 24 

hours po st-c alving they weighed 389 kg . The respectiv e  

treatment group average l ive�v e ight s a t  04 days p o s t-calv ing 

were 383 kg, 403 kg, 51 0 k g ,  397 kg and 465 kg for trea tment s 

( a )  to  ( e ) ,  resp ectively . 

According to N , H . C. ( 1 958 ) treatment ( b )  wa s cons i dered 

to be 1 0�� o f  the reco�nended energy lev el . The post­

partum intervals  to  fi rst hea t  for th e 5 respective treat­

ment s were 73 , 49 , 72 , 78 and 82  days . Trea tment  ( b )  was  

si gnific antly sho rter thEm the other trea tments  (P  < 0 , 01 ) . 

'l'he f'eeding o:f 75}6 ( treatment ( a ) ) or 1 50}� ( trea tment (c ) )  

o:f the rec ommended l evel si gnificantly delayed the fir st 

p o s t-partum heat a s  did :feeding 5�o :for the :first 4 weeks 

post-p artwn and then increa sing th e lev el to 1 00 and 1 50}o, 

resp ec t ively ( treatment s ( d )  and ( e ) ) .  

It  is  c le a r  :from the study , tha t  c ows on inadequate  

levels o:f energy po st-calving do  not show oestrus during 

the breeding s e a son . Wiltbank ( 1 970 ) reported on cows 

which c a lved at 2-years-o:f-age and had been f'ed 8 lb  o:f 

T .D .N .  da ily prior to c a lv ing, while at  calving they were 

a s signed to a low level ( 7  lb T .D .N . ) ,  a medium level ( 1 3 lb 

T .D .N . ) ,  or El hie;h level ( 22  lb  T .D .N . )  of' energy . Only 

8 1 �� of' the heifer s f'ed the low l ev el of energy had shown 

o estrus by 1 00-osys :post-p artum comp ared wi th 9T/o and 98J6 

of  the medi um- and high- energy group s . It shoul d b e  no ted 

th at there is  little  differenc e b etween the medium- and 

hi gh- energy l evel group s . 

Turman et al . ( 1 964 ) in their study of 80 yearling 

Herefo rd heifers,  a llot t ed these heifers to 4 levels  o:f 

wint er supplem ent : low-low, low-high,  high-low and high­

hi 8h,  indi c a t ing resp ec t iv e  :feed levels pre- and p o s t - c a lving . 

The low l evel female s lo st 2�6 of  th eir autumn livew eight 

through to c alving whi l e  the heifers  in the high l evel  



43 

m a in t a ined the i r  a ut wnn l iv ew ei ght . C oml) ar inB t he extrem e s  

in tre atmen t ,  t h e  l ow-low gro up o� he if'erf> exh i b i t ed the ir 
f i r s t  po s t -p ar t um  he s t  92 . 6  day s p o s t -p a r t um  whi l e  t h e  h i gh­

hi gh gro up r e turned t o  h e a t  55 . 6  da y s p o s t -p a r tum . T h i s 

hi ghl i ght s the o b s erva t i o n  t ha t  th e l evel of' fe ed i ng b efore 

c a lving i s  th e imp o r t ant f'fl c t o r  c omr arec1 to th e l ev el o f' 

nut r i t ion p o s t -c a lving . 'l'hi s i s shown by th e  p o st -p a r t um  

int e rv a l  t o  f i r s t  he a t  fo r th e hi ch- l ow gro up b e ing 63 . 6  
d ay s a s  a t;clin s t  7 0 . L!. day s fo r the l ow -h i gh gro up . 

Dunn e t  al . ( 1 969 ) a l s o fo und th a t  the level o f  p r e ­

c a lving energy c a us e d  a gre D t e r  ef'f'e c t  th an p o s t - c a lv in g  

energ-y l ev e l s . In th e i r  study ,  203 2 -y oa r- o l d h e i f e r s  wer e  

a s si gned to 5 gro u:p s,  the s e  b eing l ow-mo derC� t e ,  low-hi gh, 

h igh- l o w ,  h i gh-m o d era t e  a nd hi gh-hi gh , e a ch rep re s ent ing 

p r e - an d  p o st-c a l v ing energy l evel s , r e s p ec t i v ely . By 

40 -day s p o s t - c a lv in g  2 5?o of' th e c o w s  f'ed the h i gh p r e - c a lv ing 

l ev e l  ha d s hown o e s tr u s  c omp a re d w i th 6� of tho s e  f e d  t h e  

low lev el . By 60-cleys po st-partwn , 69�o o :f  h i g h  lev e l  group 

and 4L��o o:f th e l ow p re-c a lving group h a d  shown o e s trus , 

wh il e a t  80-dBys ,  88�o o f  th o s e  on the hi gh l ev e l  a nd 8 0}� 

on th e l ow l evel of energy pri o r  to c a l v ing ha d sh o wn o e s t r us . 

T h e  effec t  o f  th e p re - c a lving energy l ev e l  had qi sapp e a red 

a t  1 00-d.ays post-p artum . 

The se fi nd ing s indi c B t e  t ha t  fe e di ng low p o s t -c Blv ing 

energy l ev e l s i nhi b i te d  th e occurrenc e of oe s t rus l a t e  i n  

the po st-p artum p eriod . Furthermore , t h e  detriment a l  

e f�ec t o f  f'e e dine l o w  l ev e l s  o f  energy i n  l a t e  g e s t a t i on 

a r e  no t c omp l et ely ov erc ome by fe e d ing hi gh l ev el s p o s t ­

c a lv ing . 

In a more r e c en t  s tudy , F'a lk e t  a l . ( 1 975 ) o b t a in e d  

i n t e rv a l s  from p ar t ur i t ion t o  fir s t  o e s t rus of' 63 , 67 a n d  

78 day s r e sp ec t ively , for 73 he ife r s  i n  gro up s  of' h i gh ,  

m e d i um o r  l o w  energy l ev el s  for 1 50-day s pre-part um . 

The s e  fi nd ing s  a g r e e  wi t h  tho s e  of' Z imme rman e t  a l . ( 1 961 ) 

where p ro t e in, a s  w e l l  a s  en er gy i nt ak e s , w ere r e s t ri c t ed 

b ef'o r e  c a lv ing . T h e i r  r e s ul t s  indi c a t e d  that a d equat e  



energy in t ake we1 s mo re c r i t i c a l than prot e in intake f'or 

ma i nt a ining opt imum reprod uc tive func t ion . 

C on t1• a ry to th e a b ove f'i nding s ,  C o :rah et a l . ( 1 975 ) 
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f'ound pre-p art um nutr i ti on di d not s i gnifi c antly influen c e  

the interv al to f ir s t  p o st-p a r t um  o e s t :rus in e i ther he ifers 

or c ows . J-.c c o rding to these a uth o r s ,  th i s  may be exp l a ined 

at l e a st in the c a s e  of' the hei fers by the exc ellent con­

dit i on ( a s  mea sured by fat cover ) they were in a t  th e c ommenc e­

ment o f'  the t:rea trnent p er i od . 

In New Z e a land ,  H i ght ( 1 966,  1 968 a ,  b ) ha s studi ed 

the f'eed in� l evel o f'  suckled b e ef' c ow s  over th e l a t e  s t a g e s  

of' prehnancy end dur ing e arly lact a t i on . h s i gnifi c ant 

r e sul t from thi s seri e s  of' exp erim ent s we s th a t  c ows in t he 

group fed a low l ev e l  of' nut r i ti on in l a t e  pregnancy and 

b etween c a lving an d  we aning conta ined a h igher' proport ion 

of' dry cows . Thi s gro up a l so ha d a 1 9-day delay in mean 

onset of' c a lv ing the f o l l ow ing s ea son ,  due to a delay in 

th e on set of oe strus fol low ing c a lving . In cont ra st , no 

differ en c e s  in sub s equent fert il i ty were o b s erved b e tween 

the hi gh-high� hi gh-low or l ow-hi gh group s ( e a c h  rep re s ent ­

ing p re - and p o s t-c a lvin8 nutr i t i ona l his tory ) s uggest ing 

tha t ferti l i ty respons e s  of cow s to l ev e l  of' nutrit i on given 

after c alving a r e  i nfl uenc e d  by the p re-c a lving level of' 

nut ri t i o n . 

P l e a sant s ( 1 9 74 )  found that 2 -year-old in-c a lf' he ifer s 

w i nt ere d on a sawdus t p a d ha d only a 64�& p o s i t iv e  pregnancy 

di a gno s i s  follow ing the i r  sec ond mat ing whi l e  the comp ar a b l e  

f i gure f'o:r th e he ifers wintered on the h i l l  wa s 93 . 3% .  

Thi s w a s  de sp i t e any si gnif i c ant differenc e s  in the live­

wei ght of th ese heifers on r emoval from the p a d . There 

were no di fferenc e s  in the per c en t a ge of m a t ure c ow s  di a g ­

n o s e d  p regnant th a t  c a lv e d  o n  t he p a d  c omp a red w i th tho se 

cows wh i ch c a lv ed on the hill . 

C a lv ing i nterv a l s  o f  1 8  months or more are not unc ommon 

in Queen s l an d  be ef herds ( Lamond, 1 9 69 ) . One rea son f'or 
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t h i s i s  th a t  lql, ue en s l en d  her d s  c a lv e  durinr; the w e t  summer 

s e a s on .  h s  e c ons e quenc e l a t e  p re gnancy and fr eq uently 

e arly l a c t a t i on o c c ur dur ing th e dry s e a son . S up p l emen­

t a t ion of c ow s  ov e r  th i s  p er i o d  ha s b e en prop o s e d . Li t t l e  

( 1 975 ) fo und th a t  p ro t e in s up p l ement a t i on p l u s  pho sphorus 

s i gn if i c an t ly reduc e d  th e int erv a l  from c a lv ing to fir s t  

p o s t -p a rt -wn o e s t rus b y  467o , wi th a ll an ima l s  exh i b i ting 

o e st ru s  wi thi n 2 mont hs of c a l v in g . Thr e e  month s aft er 

c a lvi ng , onl;y 50}b of' the c ontro l s  and 70:� of tho se g iven 

pho sphorus a lone h a d  shown o es trus . Cows under l im i t e d  

fe ed co ndi ti ons o v e r  l a t e  p r e gnanc y  and early l a c t a t i on w ill 

n e e d  some supp l em en t a t ion t o  m a int a i n sa t i sfac t o ry repro ­

d uc ti v e  p erform anc e . 

'There i s  a p o s s i b le r ela t i o nship b et w e en nu tri t i on a l  

int ak e and the l a c t a t i on a l  s t a t us of s uck l e d  b eef c ow s . 

T h e  m ark ed depre s s i on of fert i l i ty in f i r s t -c a lf b eef heifer s 

m ay be due to a c o m b i na t i on of l a c t a t i onal s tr e s s ,  suckl ing 

of c a lv e s , a ne e d  for co nt inued b o dy growth and to ma rgi na l  

nut r i t i onal intake . The r e sul t s  o f  O x enre i d er and Wa gner 

( 1 971 ) sho we d  th a t  e w i de v C>r i a t ion in energy intake di d no t 

a l t er the t im e  to f i r s t  ov ula t ion in anim a l s no t sub j ec t ed 

to th e s t r e s s  of l a c t a ti on .  Howev e r ,  none of the s uckl e d  

c o -.,v s  o n  th e low o r  me d i  urn energy d i e t  ovul a t e d  p r i o r  to 

s l a ught er a t  56 da y s . Thi s s trongly sup p o r t s the imp o r t an c e  

of a h i gh energy di e t  for y o ung c o w s  dur ing th e l ac t a t ion 

p er i o d .  T h e s e  erf ec t s  o c c urred ev en though a ll anim a l s  

w e r e  f e d  a normal m a in t enanc e p r i o r  to p artur i ti on . Suc h  

effec t s  a r e  m o r e  pronounc e d  if the anim a l s  are fed ina dequa t e  

l ev e l s during l a t e  pr e gnancy a s  i l l us t r a t ed by W i l t b ank e t  a l . 

( 1 964 ) • 

The detriment a l  effec t s  of l ow l ev e l s  of fee d in g  a r e  

c l e a r ,  but th e re i s  a l s o a s ugg e s t i on i n  t he l i tera ture 

th a t  h ig h  l ev e l s  o f  fee d ing may b e  j us t  a s  de t r im en t al . 

P inney e t  a l . ( 1 972 ) ha v e  s hown th a t  h i gh l ev e l s  of w i nt er 

f e e d ing reduc e th e l ife sp an, impa ir th e m i lking a b i l i ty of 

b e ef f em a l es , and are exc e s siv ely c o s t ly . W i l tb a nk  e t  al . 

( 1 9 64 )  found f e e d ing hi gher l ev e l s  tha n  tho s e  rec omm en d e d  



p o s t -c a lv ing, di d no t decr e s s e  th e i nt erv a l  rrom c a lv ing 

to oe s trus ; a ls o  th a t  h i gh e r  l ev e l s  of fee d ing a r t er 

c a lving d i d  no t ov er c om e  the effec t s  of a low l ev e l  o!' 

nut r i ti on b efore c a lv ing . 
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l 1 o rk i ng i n  Z amb i a , Sym ing t on e t  al . ( 1 967 ) f'ound that 

p o s t -p ar t um o e s t rus w a s ret a r d e d  by a p l ane of' nut r i t i on 

wh ic h :f a i l e d  t o  supp o r t  l i vewe i gh t  duri ng e arly l a c t a t i on .  

'l'hey a l so no t e d  th a t  t he r e  w a s  no ev i dence th at th e onset 

o f  p o s t -p a r t um o es t r us wa s ha s t ened by a p l ane o f  nut r i ti on 

wh i ch a ll o w e d  l ivew e ight to inc r e a s e  during t he e a rly s t a g e s  

o f  l a c t a t i o n  comp ared w i th a p l ane o f  nut r i t i o n  whi ch ma in­

t a ined a lmo s t  c onst ant l i vew e i gh t  duri ng th i s  p e r i o d .  

B o dy co ndi t io n  a t  c a l v ing m a y  b e  one c h a r a c t er i s t ic 

whic h i s  imp or t ant i n  the manife s t a t i on of an e a rly p o s t ­

p a rtum o es trus . v1 hi tma n  et al . ( 1 9 75 ) fo und b o dy c ondi t i on 

a t  c a lving a c c o un t e d  for a si gni f i c ant p o r t ion of th e 

v a r i a t i on in the l ik el ih o o d  of o e s t r u s  30- to 9 0 - d a y s p o s t ­

p a r t um  (P < 0 . 01 ) • .A c ha ry a  e t  a l . ( 1 97 1 ) a l so not e d  e a c h  

a dd i t i on s l  1 0  k g  i n c re a s e  i n  l i v ew e i ght a t  c a lv in g  decrea s e d  

c a l v i n e;  interv a l  b y  2 .3  day s .  Manipul a t i on of nut r i ti on 

c an hav e a m a rk e d  effec t on the t im e  to fi r s t  po st -p artum 

o e st ru s . C ow s  n ee d  to be fed t o  g a in l i vewe i ght o v e r  the 

l a s t  8 w eek s of p r e gnancy and t h e r e aft er they sh o ul d  b e  

o ffered a m o d er a t e  l ev e l  o f  feed ing t o  m a int a in l iv ew e i gh t  

t o  gi v e  b e s t  re s ul t s  duri ng t he e a rly s t a g e s  of l a c t a t ion, 

b o t h  in t erms of m i lk pr o duc t ion a nd in rep r o duc t iv e  p e rform-

a nc e . 

6 .  S e a so n  a n d  y e a r  o f  c al v ing 

T h e  s e a s on of c a lv i ng ha s b een o b serv ed by Buch e t  a l . 

( 1 955 ) to h av e  a s i gnif i c ant eff e c t  on t h e  leng t h  of' t h e  

p o s t -p a rtum int e rv a l . The longe s t  i n t e rv a l s  f'oll o w e d  w in t e r  

c a lving s ,  th e sho rt e s t  int erv a l s  fol lowed summer c a lv i n g s  

wh i l e  sp r ing and a ut umn c al v ing s w ere int ermed i a t e  b e tw e en 

t he s e  extr eme s . S im i l a r  r e s ul t s w ere o b t a ined by D e s s o uky 

a nd Hakha ( 1 961 ) b ut �elf and Burre l l  ( 1 975 ) no t e d  a u t umn-
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c a lv ing cows had sho r t er int erva l s  than sp ring-c a lving cows . 

Herman c:md Edmondson ( 1 950 ) and Wil  tbank and Coolt ( 1 958 ) ,  

however, di d no t ob serve any rel a tionship between sea son 

of  th e year and l ength of the period from c alvinG to first 

o e s trus . 

W a rni ck ( 1 955 ) found the average  i n t erva l  to first 

post-p artum oe strus for c ows  w h i c h  c al v e d  in th e first 

half' of' the sea son c omp ared to those  whi ch c a lved during 

the l a st half' of the s ea son wa s 28 .3  day s longer for Hereford 

c o w s  and 25 . 5  days l onger f'or Angus c ows . Coveri anc e  

analy sis  produced a signific ant nega t ive  rel a t i onship b e­

twe en date  of c a lvi ng and int erv a l  from c a lv ing to the 

p o s t -p art um o es t rus . The re '<Vert: ne g a t iv e  regress ions of.' 
-0 . 51 f'or the Angus and -0 . 64 for t he Hereford cows . Thi s 

phenom eno n should contri bute to a mo r e  uniform c a lv ing inter­

val f'rom 1 year to the next . 

La s t er et  a� . ( 1 973 ) fo und i n  the ir s t udy tha t calv ing 

dat e  sff'ec t�d ( P  < 0 .05 ) the interval  to first oe strus in 

cow s  4-y ears and older, but no t in the 2- and 3-year-olds . 

cov1s c a lving earlier in t he sea son ret l.lllned to oestrus in a 

short er p er iod of tim e . Thi s finding i s  a t  v a r i anc e wit h 

the work of �-varnick ( 1 955 ) but the herd c alved in the autumn 

and c o ns e q uently there may hsve been a sea sonal effec t in­

vol7ed . 

Ben-Dav i d  ( 1 964 )  working in I srael,  not ed tha t  the 

amount of dayl ight occ urring monthly wa s signific antly 

c orrelat ed with the average number of day s to first o estr us 

after calving ( r  = 0 . 52 ) . Thi s ,  t ogether wi th o ther en­

vironmental fac tors such s s  qua lity and quant i ty of feed 

supply , t empera ture c hanges and an int era c t i on of these 

fact ors c o uld be po ssible rea sons for seasonal differenc e s . 

Sea son a l so affec t ed ut erine involut ion rate  in the 

s tudie s  of Norwoo d  ( 1 963 ) ,  Buch et al . ( 1 955 ) and Marion 

e t  al . ( 1 968 ) ,  w ith inv o l ut io n  be ing longest  in the winter 

months and short e st in sumJ!lGr .  C o nt r a ry to the findings  
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of' the s e w o rke r s ,  Jvio r r ovt ,U. a l . ( 1 966 ) f'ound no si gn i f icant 

d if'f'erenc e s  in r a t e  of ut e r in e  inv o l ut i on a t tr i but a b l e  t o  
s ea sona l  di:ff'erenc e s . Labhsetwar e t  a l . ( 1 9 63 ) :r o und a 

h i gher inc i denc e o r  qui e t ovula t i ons in the w a rm e r  months 

of' th e y e a r  c o mp a red to the c o o l er months . 

Y e sr d ifferenc e s  a r e  l ikely t o  a f'f'ec t the p o s t -p ar t um  

i n t erv a l  t o  f i r s t o e s trus . Brown e t  al . ( 1 954 ) fo und y ear 

o f'  c a lv ing c o nt r i bu t e d  to 6 .  T� of' th e t o t a l  vari anc e in thi s 

int erva l .  Fl o r e s  ( 1 971 ) no t e d  i n  hi s inve s t i g a t i o n s  c on­

duc t ed a t  t w o  l o c a t i o n s ,  y e a rly v a ri a t i o n  in t h e  i nt e rv a l  

from c a lv ing to f'i r s t  o e s t rus . A t  one l o c a t i o n  t h e  int er­

val w o s 88 . 3 dsy s and 99 .9 d ay s , fo r two c onsec u t iv e  y e a r s  
wh i l e  w i th o ow s  a t  th e o ther l o ca t i o n he rec orded intervals 
o f  74 . 0  day s and 91  . 6  day s  for t h e  two y e a r s , re sp e c t i v ely . 

S im i l arly , � a rni ck ( 1 955 ) o b s e rv e d  a hi ghly s i gni f ic ant 

d iffe renc e in p o s t -p a rt um  i n t e rv a l  due t o  y e a r s . The 

a v e r a g e  int erv s l s  f o r  c o w s  in hi s st udy w a s  50 . 2  day s in 

1 951 , 59 . 8  days i n  1 9 52 and 7 1 . 2  day s i n  1 953 . O ther s a l so 
fo und y ea r  di ffer enc e s  (A c ha ry a  e t  al . ,  1 971 and S e lf and 

Burrel l ,  1 975 ) . 

C a lv ing int e rv a l  w a s inf l u enc e d  by y e a r  in the st udie s 

o f'  La s l ey e t  a l . ( 1 961 ) a nd 'ili l son and Vv i l l i s ( 1 974 ) whi l e  

Scha l l e s  ( 1 967 ) n o t e d  c ow s  whi ch c a lv e d  e a r ly in t h e  sp ring 

ha d @1 o r t e r  c alv ing int erva l s . Clima t i c  effe c t s , e sp ec i a lly 

on p a s t ur e  produc t i o n ,  a r e  l i�ely t o  a c c ount fo r the m a j o r  

p a r t  o f  t h i s y e a r ly v o r i a t i on .  



C H A P T E R T H R E E 

MATERULS AND W.E'l'HODS 

A .  Source of Data  

1 • Mqssey Un�versity Data 
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The exp erimental  herd wa s loc a t ed a t  Tuapaka , which 

i s  t he University ' s  No . 3 sheep farm of 462 ha of which 
some 400 ha i s  steep ,  wet and expo sed hill c ountry of  p o or 

soil  fert ili ty . It i s  si tuated on the Tarerue range,  west 

of the Manawatu Gorge . 'l'he highest  point on the property 

is 300 m above sea-level at  it s b ack boundary . 

Because of the nature o f  thi s type of c ountry,  together 

w i th the carrying capacity of Tuapaka ,  a sawdust pad was 

installed to ena b le a larger numb er of beef c ow s  t o  b e  

wintered . For a deta iled description o f  the p a d  the reader 

i s  referred to Pleasants ( 1 974 )  and Pleasant s and Barton 
( 1 974 ) .  Treatment s were applied in this present study to 

s uit the use of the sawdust pad . 

Angus c ows aged 4- to  1 1 -years were used in the experi­

ment . For purp o se s  or  analysi s they were group ed into 4 
age classe s :  4-year-olds , 5- and 6-year-olds, 7 -ye ar-olds, 
and 8 -year-olds and older cows . 

The management of the herd after weaning followed 

typical hill c ow1try b eef breeding herd practice .  The 

herd wa s set st ocked over the whol e  farm throughout the 

autumn, early-winter period . During this period  the cows 

lo st up to  1 5% of their autumn l ivewei ght . For the re­

maining 8 week s  of gestation the cows were fed to gain live­

weight so a s  to recover any earlier l o s se s  tha t may have 

occ urred . 

All c ow s  had th e  same pre-c alving treatment to 1 7  July 

1 975,  after which 4 treatment gro up s  were establ i shed a s  



follows : 

( i )  On the hill throughout the trial ( H )  
( ii )  Removed f'rom the pad  a t  b irth ( PB )  

( ii i ) Removed f'rom the pad a t  20 days ( P20 ) 

( iv )  Removed from the pad a t  4 0  day s  ( P40 ) 

( end of pad  trea tment ) .  

In Block B,  trea tment P20 w e s  ident ical  to treatment 

P40 because of' a negligible liveweight diff'erence b etween 
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the two . For the purpo se s  of analy si s ,  however, they were 

considered a s  2 tre a tment s .  

Af'ter c alving , cows and c a lves were grouped into three 

blocks according to  calf' age . Block s  c onsi sted or cows 

f'rom each trea tment group and each block was run as a se�­

arate mob . 

The cows on the pad received a dai ly ration of' 4 . 5 kg 

of'  hay , 2 .3 kg of  b arley straw and 1 . 4  kg of b arley meal p er 

animal . Tho se c ow s  wintered on the hill rec e ived no supple-

ment , b ut grazed wint er-saved p a sture . 

Calv ing c ommenc ed on 1 August and any cows c alving 

after 1 5  Sep temb er were excluded from the experiment . From 

1 April the cows were wei ghed at 2-weekly intervals  up to 

1 7  July . Post-partum c ow liveweights  were t aken at 2 0-day 

int erva ls to 1 00-days post-p artum . A t  b irth, or soon there­

after, the c alves were weighed and tagged . 

Milk produc t i on da ta were obtained by the weigh-nurse­

weigh metho d .  The c a lf' wa s separated from the cow overni ght , 

weighed next morning, a llowed to nurse ,  t hen immedia tely 

w ei ghed . The dif'f'erence between the two wei ght s  w a s  a ssumed 

to be th e amount of' milk consumed by the c alf, but i s  re­

garded here as that  pro duced by the c ow . The f'igure o b t a in­

ed i s  really only an e stima t e  of' the c alf' ' s appetite ( Barton, 

1 970 ) ,  but does serve t o  indicate  rel ative dif'f'erence s  be­

tween treatments .  
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A�ter calving , va sectomised yearling Angus bulls,  each 

equipped wi th a c hin-ball mating harne ss  ( Lang et al . ,  1 968 ) , 
w ere  run w i th the cows to det ermine the interval �rom c alv­
ing to first oes trus . The bull s  were rotated be tween mob s ,  
had their harnesses checked and the marker dye changed a t  
3-weekly interval s . 11atings were recor ded i n  the fi eld 
every third day . Ent ire bulls , also �it ted w ith chin-ball 
ma ting ha rnesses,  wer e  introduc ed on 2 0  October . Matings 

c ont inued to be rec orded until removal of the ent ire bulls 

on 20  Dec ember . 
the analysis . 

Any c ow s  not marked were excluded �rom 

A new method fo r the detection of o estrus propo sed by 

Dr K .L .  MacMillan ot the New Z e�l and Dairy Board ' s Art i�icial 
Breeding C entre , AWahuri , was eva luated and c ompared wi th 

the chin-ball mat ing harne ss . Thi s t echnique involved 

applying a white strip of paint to the c ow ' s rump . When 

th e c ow was  mounted the paint �laked o�, making the de­

tect ion o� oestrus c learly p ercept ible . 

The 1 976 calving dat e s  were also rec orded �or use in 

a st udy o� calving int erval s . 

2 .  Mini stry o� Agriculture and Fi sherie s '  Data 
The second part o� this study i s  b ased on dat a  �rom 

207 Angus c ow s  at the Whatawhat a  Hill Country Research 
Sta tion, Ministry o� A gr iculture and Fi sheries,  Hamilton . 

Data  were c ollec ted over the years 1 971 to 1 975;  the 1 974 
data were excluded due to oe strous synchronisation exp eri­

m ent s b eing conduc t ed w i th the cows in that y ear . For 

purp o se s  o� analy si s c ow s  were group ed into 5 age c la s se s; 
namely, 2-year-old, 3-year-old, 4-ye ar-old,  5-year-old and 

6-year-old and older . 

C a lv ing in the earl i er years ext ended �rom August t o  

November,  but w a s  gradually condensed t o  August and September 

only, by the 1 975 c a lving . Vasectomised bulls each ri tted 

w it h  chin-ball mating harnes ses  were run with the cows from 



c alving onwards , Ma ting to Angus bulls  commenc ed on 

approximately 1 November each year . The mating p erio d 
extended �rom the beginning o� November to January in the 
e arlier y ears,  but for the 1 975  ma ting sea son it  wa s o£ 9 
week ' s durat ion , 
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Matings were recorded every 7 days,  but classified 

into 1 4-day int erval s ,  when th e c olour o� the mark er ink 

wa s changed , Prior t o  ma ting, c ows wi thin each age  c l a s s  

were randomly a s s igned to ma ting group s .  Each group wa s 

then run separat el�r until the end o� mating when they were 

regroup ed into one mob , 

Po st-weaning mana gement �ollowed norma l hill-c ountry 
management prac t ices . Thi s consi sted of roughage graz ing 

( i ,e , ,  �ern, rank gra s s ,  plus some hay ) t o  a s si st in p a sture 

development , During thi s peri od, c ow s  may lo se up to  1 �� 
o� their autumn livewe ight , I� c ows do lo se weight they 

are �ed to increase their weight over the last  8 weeks  o� 
gesta t ion , All c ows were graz ed rota tionally over the 

winter with the a im o� increasing herbage ut i l i sation and 
l ivev'leigh t gain . 

C al� weights  ( b irth-weight s )  were recorded while the 
c ows were weighed within 48 hours  o� c alving , The c ows were 

weighed at  ma ting and weaning ,  then at  monthly intervals 

through to  ca lving , 

A study o� c a lv ing intervals were carri ed out w ithin 

the 1 971 /72 and 1 972/73 years , 

B ,  Method o �  Analysi s  

The data used i n  thi s study were analysed using the 

method o� least  squares a s  describ e d  by Harvey ( 1 975 ) . 
Only l inear "�ixed" e��ec t s  were considered , 



wa s :  

1 .  Mas sey University Data 

( i )  Int erval to fi rst post-partum oe strus ( day s ) ,  

milk product ion of  the dam ( kg ) , and c alv ing 

interval ( days) 
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The mathema ti c a l  model chosen to descri b e  these tra i ts 

y
i jklm = p + bi + ti j + ak + sl + p ( xi jklm - x )  + 

where : 

e i jklm • • • ( 3 • 1 ) 

Y . "kl = the rec ord of the m th indivi dual � J  m 
sp ec ifi ed by the sub scripts  i ,  j,  

k and 1 ,  

� = the popul a t i on mean when equal 

frequenc ies  exi st in all subcla sses,  

= the effec t of th e ith  block ( i  = 1 to 3 ) , 

= the effect of the j th trea tment ne sted 

wi thin the ith 
block ( j  = 1 to 4 ,  

denot ing the resp ec t ive treatments,  

H ,  PB, P20 and P40 ) ,  

ak = the effec t  of the kth age o f  dam class  

( k  = 1 to 4 ,  denot ing 4-, 5- and 6-,  7-

or 8-year-old and older dams,  respect ively ) ,  

= the effec t of the lth sex of calf born 

(1 = 1 or 2 , denot ing male or femal e  

respect ively ) ,  

xi jklm = dat e  of birth of the mth calf spec ified  

by  sub script s i ,  j,  k and 1,  

-x = t he mean date  of b i rth, 



wa s :  

p = the regres sion coe�ficient mea suring 
the change in Yi jklm �or a di��erence 

of 1 day in age,  

ei jklm = t he error pec ul i ar to each Yi jklm . 

( ii )  Post-partum cow liveweight 

The mathematic a l  mo del chosen t o  represent this tra it 

yi jklm = P + b
i + ti j  + ak + sl + p ( xi jklm - i) + 

q( z i jklm - z )  + ei jklm • • •  ( 3 . 2 )  

where : Y . "kl = t he record of the m th individual � J  m 
specified by th e sub scrip t s  i ,  j ,  

k and 1 ,  

The o the r  e�fec t s  a r e  a s  i n  Model ( 3 . 1 ) excep t tha t ,  

2i jklm 

-

= the autumn l iveweight of the mth cow 

specified  by sub scrip t s  i ,  j ,  k ,  and 1 ,  

z = the mean autumn cow liveweig ht , 
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q = the regression coeffi c i ent mea suring the 

wa s :  

change in Y i jklm �or a di �ference o� 1 

kg in autumn cow liveweight, 

ei jklm = the error pe c uliar to  each Yi jklm . 

2 . Mini stry o� Agr icult ure and Fi sheri es ' Dats 

( i )  Interval  to  �irst  po st-partum oestrus 

The mathemati c al model cho sen to describe this  trai t  



yi jklmn 

where : 
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p + ti + si j  + mik + al + sill + p ( xijklmn - x ) + 

q( z i jklmn - z )  + ei jklmn • • •  ( 3 .3 )  

Yi jklmn = the recor d  of the nth individual 

specified by the sub script s i ,  j ,  

k ,  1 and m,  

p = the popul a tion mean when equa l frequen-

t .  � 

s 
m 

xi jklmn 

-X 

p 

z i jklmn 

c ie s  exi st in a ll subcla sses ,  

= the effec t  of  the i th year ( i  = 1 to  4 ) ,  

t .
th 

. t d = the effec t of h e  J s�re nes e 

. t h . th . th ( . 1 t 5 )  w� �n e � year J = o , 

th �� t � t h  kth t •  = e e� � ec o� e ma �ng group 

nested wi thin the i th year ( k  = 1 to 4 ) ,  

th 
= th e effect of the 1 age of dam c l a s s  

( 1 = 1 to 5,  denoting 2-, 3-,  4 - ,  5- or 

6-year-old and older dams,  respect ively ) ,  

= the effect of the mth sex of c a lf born 
( m  = 1 o r  2 ,  deno ting male or female ,  

re spe c t ively ) ,  

= the date of b irth of the nth c alf 

specified by sub scripts  i ,  j ,  k, l 

and m,  

= the mean date  of birth, 

= the regression c oefficient me a suring 

the change of Yi jklmn for a difference 
of 1 day in age ,  

= the cow liveweight change from p o st­

calving to  pre-mat ing of the nth c ow 

spec ified by sub scrip t s  i ,  j ,  k ,  l and m ,  



wa s :  

-

z = the me an cow liveweight change,  

q = the regre ssion co e��icient mea suring 
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the change in Y . . , 1 �or a differenc e l J.r>: mn 
o� 1 kg in cow liv eweight change , 

ei j klmn = the error pecul i ar to  each Yi jklrnn . 

( i i )  Calving interval  

The mathema t ic a l  model cho sen to de scrib e  thi s  tra i t  

Y i jklmn = P + t i + si j  + mik + al + sm + p( xi jklmn 
- i )  + 

ei jklmn • • •  ( 3 ·4 ) 

where : yi jklmn = the record o.f th e nth individual 
specified by th e sub scrip t s  i, j ,  k ,  

l and m , 

The o the r e�f'ect s  are a s  in Model ( 3 .3 ) exc ept  that 
there i s  only one covariat e .  

x . "kl l J . m 

-

= the da te of' b irth o� the nth cal� 

speci�ied by sub scripts  i ,  j ,  k ,  l 

and m ,  

x = the mean date of' birth, 

p = the regres sion c oe�f'icient me a suring 

the change in Y . "kl f'or a diff'erence l J  mn 
o� 1 day in age . 

In each o� th e mo dels  the e '  s were a ssumed to be  nol'mally 

and independently di stri buted, with mean z ero and vari ance 
2 �e • If' tests  of' significance are t o  be  made then it i s  

a s sumed the error s  are al so normally di s tri buted, with mean 

zero and variance 6e2 • 
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The first-order int erac t ions among block, a ge of dam 
and s ex effec t s  for the Ma ssey University dat a  were t e st ed 

by individual applica t ion of Model s ( 3 . 1 ) and ( 3 , 2 ) .  The 

same procedure wa s appl i ed to th e first-order intera c t i ons 
among year, age of' dam and sex of calf for the Minis try of 
.Agriculture and Fi sheri e s ' da t a ,  i ,� . , Models ( 3 . 3 )  and ( 3 .4 ) . 

The se tes t s  indic a t ed tha t the first-order int erac t i ons were 
non-significant ;  c ons equently they were excluded from the 

model s . 

The mo dels may be wri t ten in matrix terms a s :  

where : 
y = Xb + e 

y = a known ( n  X 1 ) vec tor of' observati ons 

where n i s  the t otal  number of rec ords ,  

X = a known ( n  X p )  matDix of' effec t s  

defined in th e mo del s ,  where p i s  the 

to tal  number of effect s ,  

b = an unknown ( p  x 1 )  vec t or of parameters 

be ing estimated,  

e = an unknown ( n  x 1 ) vec t o r  of random 
error effec ts  in whi ch the elements 

are a s sumed to be normally and inde­
pendent ly dis tributed with an expected 
value of  z ero and a vari ance-covariance 

matrix of �I,  where I i s  an ( n  x n )  

identi ty matrix . 

The me tho d of least square s used t o  est ima te  the b ' s  

involves  minimising t he sums of squares of the devi a tions 
of the y ' s from thei r  expected values ( Se arle , 1 966,  1 971 ) .  

Since y = Xb + e 
and E ( e )  = 0 

hence E ( y )  = Xb 
and e ' e  = ( y  - Xb ) '  ( y  - Xb ) 

= y ' y - 2b ' X ' y + b ' X ' Xb 
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Choosing as the estimator of � tho se val ue s of b that 

minimi se e ' e  involves different iat ing e ' e  wi th respect  to  

the element s of  b and then equat ing t o  zero . Thi s leads 

t o  the following equations : 

"' 
X '  Xb = X '  y 

These are the normal equations . Prov ided ( X ' X ) -1 

exi s t s  they have the unique solution : 

b = ( X ' X ) -1 X ' y  

"' 
where b is  the estimated value of b whi ch minimi ses e ' e .  

The equations making up the X ' X  ma trix in thi s study were 

no t of full rank ; i , e . ,  l inear dependenc ies exi sted among 

the equa tions . Therefore ( X ' X ) -1 doe s  not exi st  and to  

solve the normal equa t ions, restrictions must be impo sed to 

reduce the X ' X matrix to a full rank ma trix . The restrictions 

appli ed were tha t  the e s t imates  wi thin a given group sum to 

z ero . 

In t erm of Model ( 3 .1 ) thi s  would b e :  

= L �k = L �  = o 
k 1 

The indiv idual sums o f  squares  for each effect were 

c alcula ted by the direct method ( Harvey , 1 975 ) 

whe,re : 

Sums of squares 

"" 
B ' = a row vector of the constant e s t imates 

for a given set ,  

z-1 = the inver se of the segment of the 

inv erse of th e variance-covari ance 

matrix c orresponding, by row and 

column, t o  thi s set  of' constants ,  



A 
B = a column vector o� lea st squares 

est imates obtained �rom the full 

model . 
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The estimation o� standard errors followed the proc edure 

outlined in Harvey ( 1 975 ) . Here the standard error o� a 

lea st squares mean "8j_ i s  de�ined a s :  

where : 

s a 
+ '8'-. = 

� 
vfc c i i  + e ll  + 2cli ) �e2 

c = the inverse o� the reduc ed ( X ' X )  matrix, 

with super scrip t s  denot ing the appro­

pri ate  row and column, 

&e� = the error mean square . 

With the restriction imp o sed tha t  the sum of a group 

o� ef�ec t s  equa l s  zero the inv erse e lement s for the la st 

effect in each group are computed from the dependenci es which 

c a use  the inverse e lement s within a set to sum to z ero by 

rows and columns . 

Where the analysis  of var i anc e showed the means to b e  

signi�icantly different , Dunc an ' s mul t iple range t e s t  a s  

outl ined by Harv ey ( 1 975 ) wa s used to  make comp ari sons  among 

least squares means . 

Produc t-moment c orrela tions ( Snedec or and Cochran, 1967 ) 
were determined for all  thes e  data . The follow ing variables 

were c orrela t ed wi th t ime to  first p o st-p artum o e s trus :  cow 

l iv ew eight , calf b irth-weight , milk produc tion or the dam 

a nd c a lv ing interv a l . 



C H A P T E R  F 0 U R 

1tESULTS ;.ND DISCUSSTON 

A .  Me s sey Univ er s i ty D a t a  

1 • .!:£,s t -pa rtum o e s trous int erval 

'l'he a na ly si s  of' vari anc e of m a in effe c t s f'or the 

in terv a l to f i r s t  :p o s t -p ar t um o e s trus (Mo d e l  3 . 1 ) i s  p re ­

s ent e d  in T a b l e  4 .1 . 
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I t  w i l l  b e  no t ed in Ta b l e 4 . 1 t ha t  the only s ignifi ­

c ant so urc e  o f' va r i a t i on i s  th e regre s s i on o f' c a lv ing da t e  

on t ime t o  f ir s t o e strus . Block s, tre a t ment s ,  a e, e  of' dam 

and s ex of' c a lf' a l l  h a d non- s i gnifi c ant F ra t i o s . The 

fir s t -o rder int er 8 c t i o n s f'or the m a in non-n e s t e d  ef'f'e c t s 

namely , block s x a g e , blocks x sex and sex x a g e w er e  t e s t e d ,  

b ut fa i l ed t o  re a c h  s i gnifi c a nc e and w ere t herefore no t con­

s i dere d  p art o f'  Model 3 . 1 . 

'rhe l e a s t  squa r e s  e s t ima t e s an d means f'or e a c h  o f' the 

m a in ef'f'ec t s  are :p r e sented in T a bl e  4.2. 

( i) Blocks - C ow s  w ere gro up ed in t o  b l o ck s  aft er 

calving a c cording to c a lvin g  da te . Thi s a s s i s t ed in the 

manag e m ent of' the herd a nd remo ved th e  app l i c a t i on of' tr e a t ­

ment s a c r o s s  c ov1s i n  v a ry ing s t a g e s  o f'  l a t e  pre gnancy and 

e arly l ac t a t i on . 

Le a s t  square s  m eans f'or e a c h  b l o ck a r e  shown in T a b le 

4.2. Ave r a g e  c a lving d a t e s f'o r the blocks  wer e , day 223 , 

day 230, and day 246 (Day 1 = 1 January ) f o r  Blo cks A ,  B 

and C ,  r e sp ec t iv e ly . The s e  differ enc e s  b e tw een blocks w er e ,  

howev e r ,  no t st a t i s t ic ally di f'f'erent . 

( i i ) T r e a tment s - Ta b l e  4.3 giv e s t he l ea s t  s �uar e s  

m e ans f'or t he effec t of' t r e a tment s on p o st -p a rtum int e rv a l .  

'l'h e  effec t o f' t r e a tment s di d no t a c c o unt f'oi' any si t:,nif'i c ant 
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vari ation in thi s trai t . No c lear trends a re recogni sable 
�rom these da ta . Due to depre s se d  nutrit iona l levels i t  

wa s c onsi dered t hat  tho se treatments involving removal of 
c ows from the p a d  at 20- o r  40-days po st-partum, would result 

in a delayed interval t o  first post-partum o e strus compared 

w ith tho se c ows  remaining on hi gher nutritional l ev el s 
ei th er on the hill throughout or  removed from the pad at 

birth . 

From the review of' li tera ture ( Chapter Two ) i t  i s  c lear 

that  the effec t of' nutri t ional level po st-c a lving on t ime  
to  first  oe strus is  c ondi t ioned by  p re-c alving nutri ti onal 

level s . 'l,he c ows in thi s exp eriment more than l ilcely re­
c e ived high enough nutriment prior to c alving to c arry them 

over the lower l evel s o� feed intake while on the pad for 

e ither 20- or 40-day s po st-calving . 

The la ter calving gro up s  ( Block B and Block C ) were on 
the pad fo r a longer peri od prior to calving c omp ared to the 

early-eel ving group ( Block A )  • Thi s could have influenc ed 
their o e strual ac tiv�ty aft er calving . Block C c ows removed 
from the pad at 20 and 40 days ,  rec ommenced po st-c a lvine; 

oestrous ac tivity at 94 . 6  and 93 . 1  days ,  respec t ively . For 
Block B the re sp e c t ive int e rvals for these two trea tment s 

were 87 . 4  and 82 .3  days,  while for Block A they were 72 . 8  

and 65 . 8  days for c ows rem oved a t  20- and 40-days post-partum, 
resp ec tively . The se dif'�erenc es are no t st a t i st ically sig­

nificant and in part may b e  expla ined by the variation in 
cow weights between the treatment group s . 

( i i i ) Age of' dam - The lea st squares means for the 

infl uence of a ge of' dam on p o st-p artum interva l  are pre sented 

in Tabl e 4 . 2 .  

It  will b e  no ted tha t  the average interval to  first 

oestrus �allowing c alving among the various a ge group s  varied 

from 7 7 .4 days in 5- and 6-year-old c ow s  to 8 2 . 8  days in 

8-year-old and older cows . Thus th ere was an appa rent trend 
a s so c iated with ageing, but mean dif'�erence s  between ages  were 



Table 4.1 

.Analysis of' varianc e  of' th e main ef'f'e c t s  

for interval to  fir st po st-partum oestrus 

Source of' vari at ion df' Mean sguare 

Blocks 2 228 , 33 

TPeatment s 9 307 . 84 

.Age of' darn 3 30 . 28 

Sex of' ca lf' 1 1 32 . 38 

Regression on c alving date 1 747 . 1 7 
)� �  

1 

Error 44 21 2 . 8 6  

* *  p < 0 . 01  
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T a bl e  4.2 Least  sguares means and s tandard errors  for 

po st-par tum interval t o  first oe strus 

Source 

General mean 

Block s  

.A 
B 
c 

Block A 

H1 

PB1 

P201 

P401 

Block B 

H 
PB 

P20 
P40 

Block C 

H 
PB 

P20 
P40 

Age of dam 
4 years 

5 + 6 years 

7 years 
8 + years 

S ex of c a ll 

Male 

Female 

No , of 

r ecords 
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1 8  
21 
22 

7 
6 
2 

3 

7 

3 

5 
6 

5 
2 
8 

7 

7 
1 3  

36 

5 

34 
27 

Regre s sion on calv ing dat e  ( day s/day ) 

Mean ( days ) 

79 . 2  .±2 .9  2 

72 . 6  .±5 . 8  
80 , 8  +4 .6 
84 .3  .±5 , 8  

66 . 0  .±6 .4 
85 .9  .±5 .9  

72 . 8 .±9 .3  
65 .8  .±8 .4 

81 .8  .±5 . 6  

7 1  • 7 .±7 .9 
87 .4 .±6 .5 
82 .3 .±6 . 5  

81  .2  .±7 . 4  
68 , 2  .±1 0 . 1 
94 . 6  .±5 . 4  
93 . 1 .±5 . 6  

78 . 1  .±6 .2  
77 .4 ±4 . 2  

78 . 6 .±2 . 7  
82 .8  .±8 . 1  

80 .9  ,.±3 . 7  
77 . 5  .±,3 . 6  

-1 . 05 .±0 . 3 6  
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No t e :  1 n - o n  hill throughout 
P20 - off pad a t  2 0  dsys 

PB - off pad at birth 
P40 - off pad  at  40 day s 

2 - standard error 
'l'his no tation will b e  used thro ughout thi s  the si s . 



Table 4.3 

Block J. 

Block B 

Block C 

Lea st squares means and standard errors for the effect of treatment s 

on u o st-partum int erval 

Means and standard 

errors ( days) 

72 . 6  .± 5 . 8 

8 0 . 8 .± 4 . 6 

84 . 3 .± 5 .8 

H 

66 . 0  .± 6 .4 

81 . 8 .± 5 . 6 

81 . 2  .± 7 .4 

Trea tment s 

PB 

85 .9  .± 5 . 9 

71 . 7 ,± 7 . 9 

68 . 2  + 1 0 . 1  

P20 

72 . 8 .± 9 .3 

87 .4  .± 6 . 5 

94 . 6  .± 5 .4 

P40 

65 . 8  .± 8 .4 

82 .3 ± 6 . 5 

93 . 1  .± 5 . 6 

_g: 
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not s ignificant . W arni ck ( 1 955 ) al so noted no mean 

differences b etwe en different age cla s s e s  in hi s study in­
volv ing .Angus and Hereford c ow s . He:port s  in the l itera ture 
generally agree tha t older c ows take longer to  return to 
oestrus after calving . Thi s i s  cons i stent with the fi ndings 

of' the present study tha t 8-year-old and older cows hav e  

the longest pos t-p artum int erva l .  'l'he ef'f'ect i s  somewhat 
ma sked by sele c t i on w i thin the herd f'or cow s tha t conc e iv e  

regularly wi thin the 8-week mat ing season . 

some b i a s  on da ta f'�om the older age c l a s ses . 

Thio p l a c e s  

It should 
b e  mentioned in thi s c onnec t ion tha t no data on 2- or 3 -
;rear-old cows were inc luded in th i s  part of'  the study . 

( iv )  S�x of' c alf' - The average interval to  the first 
po st-partt� o estrus in cows tha t gave birth t o  mal e  c alve s  
w a s  80 . 9  days and to  female calves 7 7 . 5  days ( Table 4 . 2 ) . 
Thi s differenc e of' 3 .·4 day s wa s not sta t istically different 

( 'I' a ble 4 . 1 ) and so sex appeared to have no effec t on int er­

vel to first oestrus in thj_ s  study . 

The l itera ture on thi s s ub j ect i s  somewhat co nfus ing . 

Some a uthors ment ion t here are d:i,;ff'erenc es in favour of' male 
c alves , o ther s suggest fema l e  c alves have sho rter interv a l s ,  

while Warnick ( 1 955 ) , Bo sman and Harwin ( 1 969 ) have found 

no si gnific ant effect of' sex of' calf' on the length of' thi s 

interval .  Insufficient numb ers in tho se investiga t ions 

and in the present study are p erhaps the reason for the in-
c onsi stent results  be ing o bt a ined . No real conclusive 

stat ement can be m ade as to  th e influenc e of' s ex of' c a lf' 

on the p o st-partum i nt erv a l  except perhap s that there i s  a 

sli ght inc rea se in the interval in cows that  suckl e  male 

calve s . 

( v )  Calving dat e  - The regression of' calving da te on 
int erval  to  first p o st-partum oestrus was -1 . 05 days , thi s 

b e ing highly si gnif'i cant ( P  < 0 . 01 ) • For each day later in 

the sea son that a c ow c a lved,  the perio d from calv ing t o  
first o estrus wa s reduc ed by 1 . 05 day s . This i s  difficul t  

t o  reconc ile w i th  the l ater-c alving group ( Block C )  having 
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a longer int erval to .f i r s t  o es trus, tha t  is ,  84 .3 dsys, 

compered with the two early-c alv ing gro up s  ( Block A and B )  
t aking 72 . 6  and 80 . 8  day s, resp ec tively . The size  of' the 

regre ss ion coefficient i s  somewha t greater than tha t  re­

ported in o ther studies . Bo sman and Harwin ( 1 969 ) c a lcu­

la ted a regression coefficient of' -0 .42 while Warnick ( 1 955 ) 
.found regression coeffic i ent s of' -0 . 51 for Angus and -0 . 64 
.for Herefo rd c ow s . 

( vi ) Freguency of o estro us ac tivity - Ta ble 4 .4 present s 

the perc entage of' the total cows over all trea tment s tha t  

had exhibited an  observed  o estrus and co uld have been re-

m e t ed .  From the t able i t  i s  seen that a t  50-day s po st-

p a rtum only .3 . 3�-6 of' the c ows had exhibited oestrus ,  while 

et 70 days the proportion was  1 8 . 0 .  A t  90 days only 80 .3% 
of' the herd had exhibi ted o estrus ,  while  at 1 1 0 days p o st­

partum the proportion wa s 95 . 1 . All the cow s had shown 

oestrus within 1 25 day s po st-partum . 

Vari ous facto rs are probably related to the high in­

ci dence of' cow s  ( 1 9 . 7�o ) no t experienc ing their .first hea t  

before 90-day s p o st-p artwn . These wo uld  include the suckl ing 

stimulus of' the c a lf,  inadequa t e  nutrit ion, or the cow s  may 

have simply had a silent heat or have missed being detec t ed 

in oestrus . 

2 .  Milk pro duction of' dam 

Analysis  of vari ance .for milk produc t ion of' the dam a t  

20-, 40- and 60-days a po st-partum a r e  presented i n  Table 

4 . 5 . Ma in effec t s  only are gi ven a s  the int eract ions be-

tween the main effec t s  were tested independent ly and .found 

to b e  non- significant and so consequently were di sregarded 

.from .further analy sis in Model 3 . 1 . 

( i ) Blocks  - Least  squares means for the effect  of' 

block s on milk pro duct ion of the dam t ogether with the 

general mean are shown in Table  4 . 6 .  Mean differences  

b etween blocks were significantly dif ferent (P  < 0 . 05 ) at  



Tagl e  4.4 

D ays 

Cumul & t iv e  freguency o f  po s t-partum 

o e s trua l act i v i ty 

po s t -partum Cumul a t iv e  freguency 

5 0  3 .3 

70 1 8 , 0 

9 0  8 0 ,3 

1 1  0 95 . 1  

1 25 1 00 , 0  

67 

( 2�) 



Table 4 .5  

.AnelN.si s  of' veri anc e o f'  th e main e'f'ec t s  f'or 

2 0-daN, 40-day and 60-day milk produc t ion 

Sourr.:e of' df' 20-dey /;tO-day 

68 

pO-d a� 
v�1riation mean sguar�. meen sg uar e  mean S<JUSr e  

Blocks 2 

T r e a tmen t s  9 

.A g e  of' dam 3 

Sex of' c a lf' 1 

Regr e s s ion on 

c e lving da t e  1 

Error 44 

ns 
0 , 05 < P < 0 . 1 0 

p < 0 .05 
"' *  p < 0 . 01 

4 . 1 2  
* 

6 , 88
* 

5 . 72ns 

2 . 31 n
s 2 . 73 1 • 79 

2 , 72ns 1 1  ,32 ,..,,, 2 , 54 

4 . 68 *" 
0 , 64 2 . 1 4  

0 .36 4 .  71  3 .47 

1 . 1 4 1 . 90 2 ,38 



Table 4.6 

Genera l  

Block .A 

Block B 

Block c 

Le ast  sguares means and _stpndard errors f'or the 

ef'f'ect of' blo,ck s on milk E.foduction of' the dam 

Milk nroduc tion (kgl 
20-day 4;0-dax 60-day 

mean 4 . 9 .± 0 , 2 5 . 0  .± 0 ,3 4 .7 .± 0 .3 

4 . 6 .± 0 ,4 6 , 2 + 0 , 59 5 . 8 .± o . 6 

5 . 5  .± 0 ,3a 4 .8 .± 0.4 4 . 6 .± 0 . 5 

4 . 6  + 0 ,4 4 . 1 + 0 . 5  3 . 7 + 0 . 6  

Not e :  Sup erscripted values are s i gnificantly different 

f'rom unsuperscrip ted or  differently sup erscripted 

va lues a t  the 5% l evel of' significance , 

69 
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20- end 40-days post-partum while at  60 days the me an 
dif'.ferencee appro ached s ignif'icance ( 0 . 05 < P < 0 . 1 0 ) . The 
general trend i s  f'or milk produc tion t o  increase  up to 
approximately 4 0-day s po st-partum and then to dec line . 

The earl ie s t-calving group .followed th is pattern ( Block 
A ) ,  but Blocks B and c had th eir hibhe st milk pro duct ion at 

20-days post-partum . Thi s more th an liKely re.flec ted the 
calving time in  rela t ion t o  f'eed suppli es . The earli er 

calving group was on a somewha t restr ic ted diet .for a short­

er period  prior to c alving than the o ther two group s ,  but 

also tho se on the hill went on to less  pa sture than lat ter 
ca lving group s . These two .fac t ors  proba bly accounted .for 
the prolonged high product ion mea sured .from cows in Block A .  

Blo cks B and C reach a peak a t  20-days post-p artum . 

Thi s i s  too e arly to allow the c alf' to ut ili se the increa sed 

milk produc ed at this sta ge ,  and so c onsequently the cow may 
dry of'f' . Thi s then leads to a situation develop ing some 

weeks l ater , whereby the calf' ' s  app et ite ha s inc rea sed, but 

the cow cannot mee t it s increa sed demand f'or milk . 

Blo ck C produc ed th e  lea st amount of' milk a t  20-, 40-

and 60-day s po st-part um . Thus it would appear tha t  calving 
as  early a s  po ssible,  even duri ng late wiqter, will result 

in pest results  in t erms of' milk production of' the c ow . 
Thi s would allow the milk produc tion of' the c ow to match the 

needs of' the calf' as  it  ages . 

( i i )  Treatments - Treatment ef'f'ec ts  on milk produc tion 

were non-significant a t  40- and 60-day s po st-partum and only 

approached s ignifi c anc e a t  20 day s ( 0 . 05 < P < 0 . 1 0 ) .  The 

least squares means f'or this ef'f'ec t  are shown in Table 4 .7 .  

It was thought tha t  removal of' the c ows f'rom the pad at  20-

or 40-days post-pa rtum would re sul t in a surge of' milk pro­

duct ion simil ar to tha t  no ted by Plea sant s ( 1 974 ) . One 
po s sible rea son f'or this was that cow s  confined to  the .feed­

ing pad ( po ssibly under stres sful condi tions ) would increa se 
their milk produc tion when they were transferred f'rom the 
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•rable 4.7 

Lea st  sguares mean s  end s t andard erro rs ror the 
I 

errect  or trea tment s on milk product ion or the dam 

Trea tment Milk :12ro duct ion (kg} 
20-dey 40-day 60-day 

Block A 

H 5 .4 .± 0 . 5  7 . 0 .± 0 . 6 5 . 6 .± 0 . 7 

PB 4 .3 .± 0 .4 5 . 2 .± 0 , 6 5 . 6 .± 0 , 6 
P20 4 . 3 .± 0 . 7  6 .4 .± 0 ,9  5 .8 .± 1 .o 
P40 4 . 5 ..± o . 6 6 . 2 .± 0 , 8 6 , 2 .± 0 . 9 

Block B 

H 6 .4 .± 0 .4 4 . 6 .± 0 . 5  5 . 1 .± 0 , 6 
PB 5 . 7 .± 0 . 6  5 .4 .± 0 ,8 4 . 2 .± 0 ,8 
P20 5 . 7 .± 0 . 5 5 . 0  .± 0 , 6 5 . 6 .± 0 . 7  
P40 4 .4 .± 0 . 5  4 . 2 .± 0 . 6 3 . 6 .± 0 , 7 

Block c 
H 4 .4 .± 0 .5 5 . 4  .± 0 . 7 4 .3 .± 0 . 8 
PB 5 .4 .± o .  7 2 . 2 .± 1 . o  2 . 9 .± 1 . 1 
P20 4 .3 .± 0 .4 4 .3 .± 0 . 5 3 . 9 .± 0 . 6  
P40 4 .3 .± 0 .4 3 . 8  .± 0 . 5 3 . 7 .± 0 . 6  
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pad to hill pastux•es and allowed there to gra z e  under more 
natural cond�t ions . In thi s triel there w a s  only a sl i ght 

surge or mi� pro duct ion upon removal rrom the p a d  no t ic e� ble 
in the cows in Block A, but no such s urge was o b served in 

ei ther Block B or C cows . 

The lowered amount or milk �roduc ed by c ows in Blocks 

B and C c ompared to Block .A i s  dif'ri cul t to expl a in . I t  

may be  that the longer p eriod sp ent on the p a d  prior t o  calv­

ing by Block B and C cows c o uld have been a rac tor in de­

crea sing milk pro duc t i on . In thi s c onnec tion, Renbarger 
et a*• ( 1 964 ) have ro und that low reeding lev e l s  b erore 
calving ere no t rec overed in term s o� m i lk produc t i o n  by 
l iber�l �eed!ng a �ter ca lving . 

( i i i ) Age o� dam - The lea st squares means ror the 
errect of age or dam on milk production are shown in Table 

4 .8 .  The age or dam inrl uenc e appro ached s i gnific anc e 

( 0 . 05 < P < 0 .  01 ) a t  2 0-day s post-par•tum, wa s highly signifi­

cant at 40 day s ( P < 0 . 01 ) , but wa s non-si gni�ic ant at 60 day s .  
The older cows 8-years and older, had the highest estimates  

a t  2 0- and 40-day s pos t-partwn, but not  et  60  day s,  when 7-

yea r-ol d  cows ha d the highest  milk produc t ion estimate . 

Similar fi ndings were obta ined by Plea sants  ( 1 974 ) .  This 

result i s  likely t o  be due t o  the bet ter tempe ramen t or older 

c ow s  during mea s urement s ,  thereby promo ting a greater milk 

flow . 

Four-y ear-ol ds pro duced l e s s  milk at  40- end 60-day s 

post-p ar t um,  signi fic antly so at  40 days,  but the 5- and 6-

y ea r-olds produced the lea st amount or milk at 20 -days p o st­

p artum . The rea son fo r t he low produc t ion in 4-yea r-old 

cows c ould be  due to the exc i tability or young c ows whi l st 

mea surements  were being t ak en, thereby inhib i ting milk let­

down . 

( iv ) Sex of c a lf - The resul t s  or  the present study on 
the in�luence of sex or c alf on milk c onsump tion or the c alf 
are conrlicting . For instanc e a t  2 0-days po st-partum 
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Tab le 4.8 

Lea st squares me ans and st andard erro�s fo r t he effes� 

of age of qam, �ex of c a lf, and the r egre ssio n c oeffi c i�nt 

of calving d a t e  on milk pro d uc t i o n  of the dam 

General mean 

A�e ot: dam . . 
�:a:e�r sl 

4 

5 + 6 

7 

8 + 

Sex of c a lf 

Male 

Fema le 

Regre s si on on 

ca lving date  

' da:a:sL:kg � 

Milk 

No 1 of 20-dax 

recorgs 

61 4 . 9 .± 0 . 2 

7 4 . 7 .± 0 . 5  

1 3  4 . 3 ..± 0 .3 

36 4 . 7 .± 0 . 2 

5 5 . 9 + o . 6 

34 5 . 2  + 0 .3
* 

27 4 . 6 .± 0 .3 

61 0 . 01 5  ..± 0 . 026 

:Qroduction (kg} 
�=§.�� 60-da;£ 

5 . 0 ..± 0 .3 4 .7 ..± 0 . 3 

3 .4 + 0 , 6 8 4 . 1 .± 0 . 7 ..... 

4 . 5  .± 0 .4 a b  5 . 0 .± 0 .5 

5 . 5 + 0 . 3bc 5 .3 .± 0 . 3 

6 . 5 .± o . 8c 4 . 5 .± 0 . 8 

4 . 9 .± 0 .4 4 .7 .± 0 .4 

5 . 1 .± 0 .4 4 .9 + 0 .4 ..,.. 

0 . 054 + 0 . 034 0 . 047 .± 0 . 038 

�: Superscrip ted V8lue s  are s ignific antly different :from 

unsuper scrip ted or dif'ferently s uperscripted va lue s 

a t  the 5% level o f  s ignificance . 

* P <  0 , 05 
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( 'l'able 4 . 8 )  mal e c al v e e  cons um ed e i gni:ficantly ( P  < 0 .  o;;) 
mo re milk than :fema le c a lve s ,  but a t  40- and 60-days thi e 

w a s  reversed w i th :fema l e c alves cgnsuming more, al though the 

mean di:f:ferenc e s  w ere not sta t i sti c a lly si gni:fic ant . These 

r e sult s are co nsi st ent wi th th ose o:f Plea sant s ( 1 9 74 )  who 

in one year :found male c alves c onsume d more milk, but in 

t he next year th e reverse w a s  ob served . 

Male c alves a r e  hea v i er at bi rth than :female s .  This 

w a s  th e c a s e  in all c ompar i s on s  revi ewed by Pre s t on and 

W i l l i s  ( 1 974 ) . Plea sants ( 1 974 )  working a l s o  with the 

Angus herd at Ma s s ey Univer s i ty o b s erved tha t males were 

c o ns istently heav i er at b i rth than :femal es, although resul ts 

w e re  only signi:fic a�t ( P <  0 . 05 ) in two o� the y e a�s o :f  hi� 
study , pro b ably due to the low numb er of' animal s involved . 

The larger s i z e  o:f the ma le c alf' imp l i es th at it s demand :for 

milk is gre a t er a t  an earl i er a ge than that o:f t he sma ller 

:fema l e  c a lf' .  In r e sponse to t his inc rea sed demand and in-

crea s e d suckl ing :fre quency the dam pro duc es m o re milk .  

Pl ea sant s ( 1 974 ) c o nsi dered th a t  clima t ic condi tions c o uld 

af'f'ec t th e  sexe s differ ent ly , w ith m a l e  calves more sui ted 

to a dverse cl imat i c condi t i ons . 

( v )  C alving dat e  - The le a st squa r e s  regr e s s i on c o effi­

ci ent s are shown in Ta ble 4 .8 . The v alues are low and posi � 

t ive indi c ating an increa se of' 0 . 01 to 0 .05 kg of' milk f'or 

each day l a t er that a c alf' wa s born .  These re sult s are 

contrary to wh at is exp ec t ed . A s  a c a lf' age s i t  wo ul d  be 

expec t ed to consume m o re m i lk,  but in the pr esent work it 

may b e  tha t there was no more milk av a i l a ble to t he c a lf' 

l a ter in the l ac t a t ion p eriod . Plea s ants ( 1 974 ) found 

small ne ga t ive regr e ssion c o effi c i en t s  of' the order of' 0 . 02 

to 0 . 03 kg of' milk c o n sumed f'or every day o:f a g e  of' the c a lf' .  

He sugg e s ted th a t  o l der c a lv e s  :fini sh s uckling earl i er and 

therefore hav e more tim e to def'a ec ate and/or ur j na t e  b efore 

reaching the w e ighing s c a l e s . If' th i s  i s  the c a s e ,  thi s 

c o ul d  a c c ount f'or the po s i tive regre s s i on c oeffic i ent s  found 

in the �res ent study . 
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3 .  Cow l iveweights 

Post-calv ing c ow l ivewei ght changes were s tudied in the 

hop e tha t they would explain the re sults  or th e o e strous 

o b serv a ti ons r epor ted earlier . The analysis  or variance or 

c ow livewei gh t s  ( Mo de l  3 . 2 )  taken at 20-, 40-, 60-, 80- and 

1 00-days post-p artwn are present ed in Table 4 .9 .  It will 

b e  seen in the t a b l e  tha t block s ,  treatment s and age or dam 

a re  all s ignificant sources  of varia tion at every me a s urement 

whil e  sex of suckl ing c alf infl uenced cow l iveweight s only 

a t  1 00-days p o st -partum . 

( i )  �loc�s - Lea st  squares means fov th e effect of blocxs 

on cow l i v ewei ght a r e  shown in T � b le 4 . 1 0 , The general 

mean indic ates  th a t  c ows in this  exp eriment incre�a s ed in 

l iveweight by appro x imately 40 kg rrom 20 -days post-part� 

to 1 00-days po st-part um .  The c ows in Block A increa sed by 

some 50 kg but started from a c omparat ively low liv ew e i ght 

of 359 . 6  kg compared to the mean starting livewe ight or 382 

kg . Block B c ows increased by 1 5  kg over this perio d whi le 

Block C inc reased by 50 kg up to 441 k g  or 20 kg above the 

mean at  1 00-days po st-pa rtum . 

These liveweight changes ,  wi thin each of the blo cks,  are 

a l so represent ed in Fig . 4 . 1  where c ow l ivewei ghts are plotted 

a ga inst days pos t-partum .  The weight s of th e  cows in Block 

A show a gradua l increa se w i th time . Block B cows,  however , 

experienc ed a cons i derable liv ewei ght loss  be tween 20- and 

40-day s po st-partum, but thereafter they recovered to the 

same level a s  Block A cow s . The l ikely explanat ion or thi s 

would be the fac t th at  full rations were w ithheld from Block 

B cows for 2 to 3 week s  following c alving . Block C cows 

h a d  a similar liv eweight loss over thi s  period,  but not a s  

s evere, and th en s ub sequently recovered to the highest 1 00-

day livewe i ght of any of the three blocks . 

Block A c ows were the lighte st a t  20-day s  p o st-p artum, 

yet th� recov ered to nearly reach the general mean li vewe ight 

of 421 kg a t  1 00-day s p o st -partum . This finding endor s e s  

th e b e l ief tha t cows need no t be fed quite  so well i n  t he 



Table �.� 
Analysis of' varianc e of' the main effec t s  :for po st-partum cow liveweight 

Source of' df' 
variat ion 20 

Blocks 2 41 20 .49* * *  

Treatments 9 894 . 54* * 

A ge of' dam 3 1 1 70 . 55 
* 

S ex of' calf' 1 390 . 08 

Regression on 
calving date 1 1 8 . 87 

Regre ssion on 
* * *  

a utumn c ow 1 .33409 . 7 7  
l ivewei ght 

Error 43 286 . 54 

ns * 
0 . 05 < P < 0 . 1 0  

Mean sguares ( da�s po st-partum} 
!iQ. 60 

851  . 59ns 
1 647 . 5t: 

21 02 . 67* * *  1 230 . 78* *  

1 1 1  8 . 9 21,<  835 .49* 

56 . 70 971  • 71 

1 03 . 89 55 .47  

* * *  
249.35 . 25 25787 . 73 

* * * 

271 . 04 .350 . 54 

* *  
P <  0 . 05 p <. 0 . 01 

80 

287 .61 

1 508 • .57* * * 

832 .48ns 

1 1 77 .55ns 

32 . 89 

1 3228 .51 * * * 

307 .64 

* * *  

1 00 

1 584 . o3* * 

1 1 32 . 59* * * 

984 . 94* 

* *  
2000 .24 

0 .31 

27881 . 9i� * * 

265 .38 

p < 0 . 001 -..J 
0'\ 



Table 4.1 0 

Lea st sguares means and standard errors for the effect or blocks on 

c ow liveweight (kg) 

Days post-partum General Mean Block A Block B Block C 

Note : 

20  382 . 5  .± 3 . 5 359 . 6  .± 6 , 8  a 
396 .3  .± 5 .3 391 .3  .± 7 . 1  

40 378 .4 .± 3 .4 381 . 2  .± 6 . 6 369 . 6 .± 5 . 2  384 . 5  .± 6 .9 

60 396 . 5  .± 3 .9  390 . 7 .± 7 .58b 384 .9  .± 5 .9 
a 

41 3 . 8 .± 7 . 8 
b 

8 0  405 . 7  .± 3 . 6  403 .3 .± 7 . 1 400 .9 .± 5 . 5  41 2 .9 ± 7 .3 

1 00 421 . 2  .± 3 .4 41 1 . o  .± 6 . 6 41 1 .4  _t 5 .1 441 . 1  ± 6 . 8 
8 

Sup erscrip ted values are significantly different from unsup erscripted or  differently 

superscripted values a t  the 5% level of significanc e , 

-....) 
-....) 



Fig, 4.1 

C ow livewei ght versus interval from 
parturit ion ( for each Block ) 
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first three or so week s  after parturi t i on prov i ded th e�� are 
well fed after thi s to recover their lo ss of weight . 

( ii ) Tr_�atment,s - Least squares means for the effec t C>f' 

trea tments op c ow liv�weights are shown in Taole 4 . 1 1 . 
From Table 4 .9 i t  can be seen th a t  treatment s were highly 

s ignificant sour ces of variation e�t 20-days ( P  <. 0 . 01 ) , 40-
days ( P  < 0 . 001 ) ,  60·days ( P  < 0 . 01 ) ,  80-days ( P  < 0 . 001 ) and 

1 00-days post -p arttun ( P  < 0 . 001 ) • 

Tho se c ow s th a t  rema ined on th e  hill throughout the 

experiment or were removed from the pa d a t  the t ime of the 
birth of their c a lve s were c onsi s tently heavi er than tho se 

remaining on the pad until 20- or  40-days po st-p$�tum . Thi s 

advantage remained ri ght thro ugh to  1 00-days post-p artum . 

In Block B the cow s  in the trea tment s ,  namely, off the pad 

at 2 0- and 40-days post-partum, lo st 3 . 0 kg and 2 .5 kg re-

spectively ,  over the per i od of the exp eriment . These cows 

had restri cted rat i ons for the fi rst two to three weeks after 

calving and this t ogether with the longer period sp ent on 
the pad before c alving ( compa red with Block A )  allowed these 

cows to j us t  mainta in the ir liv ewei ght over the first 1 00 

days after calving. 

Block C cows actually g a ined more livewei ght than Block 
A cow s  in all treatment group s .  Thi s  wa s pro bably due to 

the better qua lity and greater quantity of pa sture ava ilable 

to  this block of cows . It should also be mentioned that 
Block C c ow s  c alved on avera ge 23 days later th an Block A 
cows . 

( iii ) Age o f  dam - Least squares means for a ge of dam 

influence on cow l iveweights are shown in Ta ble 4 . 1 2 .  The 

mean difference s  in Table 4 . 1 2 were significant ( P <  0 . 05 ) 

a t  2 0-,  40-, 60- and 1 00-days po st-p artum and approached 

s i gnificanc e at 80-days ( 0 . 05 < P < 0 . 1 0 ) . Four-y ea r-old 

c ows were the l i ghtest animals in this study . They wer e  

l i ghtest a t  20-day s po st-partum an d  remained s o  to 1 00-days 

post-partum . Thi s refl ec t s  t he heavy dra in of lac t a tion 
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Table 4,1 1 

Least sguares means and s tandarq error s ror the 

errect of' t trea tments Oll COW liveweight 'kgl I 

Trea tment Days Block A Blocl1: B Blo ck C 

po st-partum 

F i ll 20 356 . 8 .± 7 .4 397 . 7  + 6 . 5 
-

41 8 . 5 .± 8 . 6 

40 38 2 . 1 .± 7 . 2 394 .4 .± 6 .3 399 .4 + 8 .4 
-

60 389 .8  .± 8 . 2 402 . 1  .± 7 . 2 434 . 8  .± 9 . 6 

8 0  394 .9  .± 7 . 6 41 8 . 0 .± 6 . 7 432 . 6  + 8 .9 -

1 00 402 .3 ,± 7 . 1 429 . 7  .± 6 . 2 453 . 6  .± 8 .3 

PB 20 349 . 1  .± 6 . 9 393 . 3  .± 9 . 2 4 00 • 6 .± 1 2 • 1 

40 383 .3  .± 6 . 7 390 .4 .± 9 . 0 399 . 6  .± 1 1  . 7  

6 0  395 . 5  .± 7 . 6 400 .3  +1 0 . 2 41 8 . 1 .± 1 3 .3 

8 0  41 2 . 8 .± 7 . 1 41 8 . 5 .± 9 . 6 41 5 .4 .± 1 2 . 5 

1 00 420 . 2  .± 6 . 6 427 . 3  .± 8 .9 442 . 8  .± 1 1  • 6 

P20 20 370 . 7  .±1 0 . 8 392 . 5  .± 7 . 6 381 . 9  .± 6 .3 

4 0  401 .9  .±1 0 . 5 349 . 7  .± 7 .4 381 . 5 .± 6 . 1 

60 397 .4 .±1 2 . 0 366 . 3  .± 8 .4 41 2 .9 .± 6 .9 

8 0  41 3 . 8 +1 1  . 2  380 .3 .± 7 .9 41 2 . 7 .± 6 .5 

1 00 421 . 1  +1 0 .4 389 . 6  .± 7 .3 444 . 7  .± 6 . 1 

P40 2 0  358 . 9  .± 9 .8 401 . 6  .± 7 . 6 364 . 2  .± 6 .5 

4 0  357 . 5  .± 9 . 5 343 . 9  .± 7 .4 357 . 6  .± 6 .3 

60 380 . o  .±1 0 . 8 370 . 8  .± 8 . 5 389 . 5  .± 7 . 1 

8 0  391 • 7 .±1 0 .  2 386 . 7  .± 7 . 9 390 . 9 .± 6 .7 

1 00 400 .4 .± 9 .4 399 . 0  .± 7 .4 422 . 9  .± 6 . 2 



Table 4.1 2  

Least sguares means and standard erro rs for the effect of age of dam on c ow 
liveweight (kg) 

Days l2o st-12artum 

20 bill 60 80 1 00 

General mean 382 . 5  .± 3 . 5 378 .4 .± 3 .4 396 . 5 .± 3 .9 4C5 . 7  .± 3 . 6 421 • 2 -t 3 .4 

Age of' dam 

( ;irears 2 
4 

5 + 6 

7 

8 + 

6 - a 3 6 , 2 .± 7 .3 

378 . 5 .± 5 .4ab 

391  .7  .± 3 . 2b 

393 .4 .± 8 . 6b 

363 .4 .± 7 . 1 a 

37 � 
9 

5 _ab  b • .± .;; 

-z - 1 3 1 b .:1� 1 • .± • 

- · ,.) o  2 8 48b  
J U  • .± • 

38.) .3 .± 8 . 1 8 398 .4 .± 7 . 6 

39 5 .4 .± 6 . oab  403 .4 .± 5 . 6 

406 . 8  .± 3 . 6 b 
41 8 . 1 .± 3 . 3 

400 .4 .± 9 . 5 ab 402 . 9  .± 8 .9 

407 . 7  .± 7 . 0 a 

4 - 2 � 28 0  1 d  • .± ::> .  

432 . 0  .± 3 . 1 b 

426 . 9  .± 8 .3ab 

�: S up erscripted values are signific antly different :from unsuperscr·ip ted or dir--:ferently 

sup erscrip ted value s a t  the 5�� level of significance . 

()) 
-l. 
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on younger immature cows . 

The 8-yeoz·-ol d  cows weve the heaviest  at the start o:f' 

the �eriod, but then lost weight up to 40-days po st-partum . 

They sub sequently rega ined this wei ght plus more by 1 00-

days post-partum . 'l'hi s age  group produc ed the most milk 

at  40-days post-p artum whi ch would ac count for the drop in 

their l iveweight . The c ows in the 7 -y ear-old age group 

were the heaviest in the experiment . 

( iv ) Sex of c alf - Cow s  suckling male calv e s  were lighter 

than tho s e  suckl ing femal e c alves ( Table 4 . 1 3 ) . These 

di fferenc es  approached signifi canc e  a t  80�days post-partum 

( 0 . 05 < P < 0 . 1 0 ) and were s i gnific ant at  1 00-daye post-partum 

( P < 0 . 01 ) . The difference at 1 00-days post-p artum wa s 1 4  kg . 

If i t  is a c c ep ted th a t  the male c a lf suckle s mo re frequently 

than the female c alf' and so inc reases  its  dam ' s milk pro­

duc tion, then the drain of' this extra milk produc tion could 

explain the l iveweight dif'f'erence o b t a ined . 

Male calves c onsumed signific antly more milk a t  20-day s 

p o st-partum, but at  40- and 60-day s p o st-partum female c alves  

c onsumed more a l though sex dif'f'erences f'or th e last  two ages 

were not stat ist ica lly signific ant . It is p o s sible that 

male calve s have a more pro longed influence on the l ivewe ight 

of' th e  c ow . Unfortunately cow livew e ight at w eaning wa s 

not obtained in thi s study,  but i t  w o uld be int eresting to 

not e  if' the difference cont inued up to that stage . 

( v ) C alving da te - The regre ssion coefficients of' date  

of c alving on  p o st-p artum c ow l ivew e i ght s are shown in 

Table 4 . 1 4 .  The values presented  in the table are small  

and positive up to 80-days po st-p artum, ranging f'rom 0 . 1 0  

to 0 .25 days/kg . At 1 00-days po st-p artum the value i s  neg-

a t ive,  namely , -0 . 01 days/kg . Dat e  o f' birth o f' th e c alf 

influences  cow liveweight s at the early po st-partum weighings , 

but t his ef'f'ec t i s  ne gligi ble  a t  1 00-days post-partum . 

( vi ) Autumn l iveweight of' the cow - Autumn livewe ight of' 



T a ble 4.13 

Days 

ns 

* *  

Lea s t  sgua re s means snd standard errors £or 

the effect of sex o f  calf on cow livewe ight 

C ow l i  v ew e it�ht 'kg) suckl ing 

po st -pa rtum Mal e c alf Femal e  c alf 

20  379 . 5 .± 4 .4 385 .4 .± 4 .3 

40 377 . 3  .± 4 . 3 379 . 5 .± 4 . 1 

60 .391  .8 .± 4 .9 401 . 2  .± 4 . 7  

80 400 . 5  .± 4 , 6ns 
41 0 . 9  .± 4 .4 

1 00 41 4 .4 .± 4 . 2 
* *  

428 . 0  .± 4 . 1 

0 . 05 < P < 0 . 1 0  

p < 0 . 01 
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Table  4.1 4 

The least  sguu res regress ion coeffic ients for 
t he ef'f'ec t of' da t e  of' c a lving and of' the autumn 

liveweight of the cow on her l iveweight po st-partum 

Regres sion coef'f'ic i ent 

84 

Days po st-part um Date of' ca lving 
( days/kg) 

Autumn l iveweight 
(kg/kg) 

2 0  0 . 1 09 0 . 721 * * * 

40 0 . 255 
* * *  

0 . 623 

60 0 . 1 86  6 4
* * * 

o . 3 

8 0  0 . 1 44 
* * *  

0 . 653 

1 00 -0 . 01 4  0 . 659 
* * *  

p < 0 . 001 
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the c ow wa s expressed in Model .3 . 2 as a s econd covaria t e . 

The regre s sion c o effi c i ent � are g iven in •r abl e  4 . 1 4  and 

these range from 0 . 6 2  to O G 72 kg . A s  w a s  exp ec t ed the 

effec t of a utumn l iv ewe i ght w a s  hi ghly s i gnifi c ant ( P  < 0 . 001 ) 

a t  each o f  th e po st-partum w e i ghing s . 

4 .  C a lv ing interv a l  

T h e  analy si s  of' v arianc e of th e ma i n  effec t s  f'or 

c a lv ing in terv al ( Mo del 3 . 1 ) i s  shown in •r able 4 . 1 5 . The 
only s i gnific ant sourc e of vari a t i on wa s the regression of 

c a lv ing date on sub sequent c a lving int erv a l . A l l  o ther 

fa c t o r s  had non- eigni fi c ant F r a ti o s .  The l ea et aquaree 

mean was 367 . 6  day s .  

( i ) Blocks - T a b l e  4 . 1 6  p re s ents the lea st squa re s J 

means and their standard errors fo r the effec t o f'  blocks 

on ca lv ing interval . The shortest mean interv a l  ( 361 . 1  
day s ) w a s  found in Block A whi l e  the longest m ean int erval 

( 376 . 8  day s ) was tha t of the cow s in Block C .  The same 

trend was ob served in the p o s t-p artum int erval to fir st 

o estrus , where Block A cows had the shortest ( 7 2 . 6  day s ) 
and Block C cows the longe st ( 84 .3 days ) interv a l . The s e  

differenc e s  be tween blocks,  howev e r ,  w ere not stat i s t ically 

di fferent . 

( i i ) Trea tment s - The l e a st squa re s  means for t he effec t 

of t re a tment s on c alv ing int erv al a re present e d  in T able 4 . 1 6 .  

Like t he effec t of trea tment on p o st-p a rtum interv a l  the 

effect on calving int erv a l  w a s  a l so non- s i gnifi c ant . 

The c ow s  in treatment s P20 and P40 of' Block C had re­

lat ively l onger c a lv ing i nt ervals ( 371  .4 and 374 .3  day s ,  

resp ec t iv ely ) c omp ared t o  the m ean ( 367 . 6  days ) . Block C 

cows were on the p a d  for a n  ext ended p eri od p r i or to calv i ng ,  

consequently they ha d l onger po st-p artum int erv a l s  t o  first 

o e st ru s . 

interva ls . 

Thi s may a c c ount for th e i r  p ro longed c a lv ing 



Table 4 .1,2 

Ana lysi s  o f' vari anc e  of' the ma in ef'f'ec t s  f'or 
c a lving interv a l  

So m�ce of' vari a tion df' Mean sguare 

Blocks 2 1 50 .45 

'l'reatment s 9 1 1 2 . 99 

A ge of' dam 3 59 .37 

Sex of' c a lf' 1 2 . 06 

Regre s sion on c alving date 1 507 . 55* 

Error 34 86 . 1 3 

p < 0 . 05 
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T able 4.1 6 

Source 

Lea s t  sgua r e s  m e ans end stan d a rd e rro rs ror 

ca lv ing int erv s l  

No , o:f 
recol�ds 

Mean ( days) 

General mesn 51 367 , 6  .± 2 , 2 

Block s 
A 
B 

c 

Block A 

H 

PB 

P20 

P40 

Block B 

H 

PB 

P20 

P40 

Block c 
H 
PB 

P20 

P40 

.Age or de m 

4 years 

5 + 6 yesrs 
7 years 

8 + years 

Sex o:f calf' 

Male 

Female 

1 7  

1 9  
1 5  

7 

5 
2 

3 

6 
2 

5 
6 

4 
2 

5 

4 

4 

9 

33 

5 

27  

24 

361 ' 1  .± 4 . 2 

364 .9  .± 3 .3 
376 . 8  .± 5 . 6 

364 . 0  .± 4 .4 

370 .3 .± 4 . 2 

365 . 5  .± 6 , 0 

370 . 7  .± 5 . 7 

374 . 3  .± 3 .9 
355 .9  .± 6 . 2 
373 . 8  .± 4 .3 

366 .4 .± 4 .4 

358 . 5  .± 5 . 5 

366 . 1  .± 6 .4 

371 .4 .± 4 . 1 

374 . 3  .± 5 . 2 

364 .3  .± 5 .3 

367 . 6  .± 3 . 7 
366 . 0  .± 1 . 8  

372 . 5  .± 4 .8 

367 .9  .± 2 . 7 

367 .4 .± 2 , 6 
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Regre s s ion on calving da te 51 -0 .85  .± 0 .35 
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( ii  i )  iu;e of' dam - The lee s t  squa res means t'o r the 
influence of' a ge of' dam on c a lvinB int erv a l  ere g iven in 
T a bl e  4 . 1 6 .  An unexpec ted o b s erva t ion wa s th a t  the 4-yeer­
old cows had the sho rt e st int erv a l  ( 364 . 3 days ) e nd the 8.­
year-old and older cow s  had th e longest int erv a l  ( 37 2 . 5 days ) .  

The trend f'o r c a lv ing inte rvals to l engthen e a  c ows 
become ol der has b een not ed ea r l i er by Belling ( 1 963 ) ,  who 
f'ound that the mo st ef'f'ic i ent p er io d  o f'  reproduc t i on to be 
between the ages o f'  3- to 7 -y ears . H e  a l so showed that 
cow s older than 8-y e a r e-of-a�e had longer c a lv ing int erval s . 

'l'he diffe renc e s  betVl e en age cl a s s e s ,  how ev er , were non­
signifi c ant , with resul t s  being restri c ted by the low sub­
c la s s  number s . 

( iv )  Sex of' c a lf' - There wa s no difference in c alving 
int e rvals between cow s s uckl ing either male or fema l e  calve s . 

( v )  Calv ing date - C a lving dat e s i gnifi c antly infl uenc ed 
th e sub sequent c a lv ing interv a l  (P < 0 . 05 ) .  'I' he regress ion 
c o effi c i ent o b tained w a s  -0 . 8 5  ( Ta b le 4 . 1 6 ) .  Thi s suggest s 
th at for every day la ter in the c a lving sea son a cow ca lve s ,  
th e s ub sequent c al v ing int erv al w i l l  b e  decrea sed by 0 . 85 
day s . Over a 60-day c a lv ing sea son thi s woul d  amount to a 
51 -day decre a se in c a lv in g  int e rv a l  b e tween the first and 
l a st day of' the c alv ing sea son . 

( v i ) Freguency of' ca lving int ervals - Ta b le 4 .1 7  indi­
c a t es th e different frequen c i e s  of' c alving int ervals . Only 
47 . 1 %  of th e cows exh i b it ed a 36 5-day c a lv ing int erv a l . 
Howev er, after 1 3 -months from the prev i ous c a lv ing a lmo s t  
a l l  c ows ( 96 . 1 % )  had c a lv ed .  

5 . Correl a t i ons 
Pro duc t -moment c orrel a t ions b e tween int erv a l  to first 

po st -p artum o es trus and vari ous c ow and c alf variab l es are 
' 

g iven in T a b l e  4 . 1 8 .  
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'f able 4.1 7 

Cumul a t ive freguency of calving interval 

Calving int erval Cumulative 

( days) freg uency (%} 

335 0 , 0  

350 3 . 9 

365 47 . 1 

38 0 92 . 2  

39 5 9 6 . 1  

400 1 oo . o  



'r a ble 4.1 8 

Correlot ions between time to f'irs t  po s t -partum 

oestrus (X variabl e )  and vari ous c ow Bnd c a l� 

tra i t s  ( Y  vari ablesl 

I1: ean t ime to fi rst pos t -p artum o estrus ::: 81 . 2  days 

Standard devio tion 

V aria ble (Y) No . of' 

records 
Calving interval ( days )  51 

Calf' b ir th-�eight ( kg ) 59 

Milk produc t ion of' cow (kg) 

20 day s 

40 day s 

60 days 

61 

61 

61 

Cow liveweight (ks) 

1\pril 61  

61 

* 

June 

.April to June -

dif'f'erence 

July 

1 5 July 

June to 1 5  July -

di�f'erenc e 

61 

61 

61 

61 

20 days pos t-partum 61 

40 days po st-part urn 61 

60 days post-partum 61 

8 0  days pos t-part llll1 61 

1 00 days pos t-partum 61 

20 to 1 00 days po st-part um -

difference 61 

p < 0 . 05 

= + 1 6 . 1 day s 

Mean (Y) 

367 . 2 

28 .9  

4 .7 

5 . 1 

4 . 9 

428 . 8  

41 4 . 7 

1 4 . 1 

422 . 5  

420 .3 

5 . 6 

384 . 6  

382 . 0  

4 00 . 1 

409 . 8  

424 .9  

40 .4 

Correl ation 

c oef'f'icient 
* 

0 . 29 

0 . 1 9  

0 . 25 

0 . 04 

0 . 1 2  

0 . 07 

0 . 09 

-0 . 03 

0 . 07 

0 . 02 

-0 . 22 

0 . 01 

-0 . 02 

-0 . 09 

-0 . 02 

-0 . 0.3 

-0 . 04 

* 

90 
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Calv ing interval showed a positive and signi�icant 
correlati on with the int erval to first po st-p artum o e s trus 

( r  :;: 0 . 29 ,  �or 49 df', P <  0 . 05 ) . 'rhis indicates th a t  the 

post-partum int erval acc ount s for 8�� of' the variation in 

ca lving interval . Flore s ( 1 9 71 ) found tha t  the p o st-partum 

oestrus interval contr ibuted to 52 . Q6 of th e varia tion in 

calving interval . Thi s i s  considerably greater than that 
ob served in thi s  pre sent study . 

Cal� birth-wei�ht wa s not correla ted with post-partum 
interval nor w a s  milk pro duct ion o� the dam at 40- end 60-
days post-pe:vtum . Milk p ro duc t i on at  20-days pos t-p artum, 
however, wa s positively and signific antly correla ted witn 

p o st-part um interval ( r  = 0 . 25 ,  f'or 59 df, P <  0 . 05 ) . Actual 
60-day milk p roduc t i on in the study o� Whi tmore e t  al . ( 1 974 ) 

showed a significant but low c o rrela t ion with po st-p artum 

int erval to firs t  oestrus, ( r = 0 . 1 6,  for 276 df, P < 0 . 05 ) ;  

but the cows in the ir study were of' dairy breeding . H�rman 

and Edmondson ( 1 950 ) ,  a l so working with da iry c ow s ,  did not 
find any relat ionship b etween milk pro duction and post-partum 

interval,  while  Kaiser ( 1 975 ) did no t f'ind a c orrelatiop 
wi th butterf'at produc t i on over th e  first 6 weeks o� lactat ion . 

None of' t he c ow liveweights recorded pre- or  post­

calving ( Table  4 . 1 8 )  was  significantly c orrel ated with po st­

p artum interval to first  oestru s . Kai s er ( 1 9 7 5 ) ha s ob served 
th e c orrela tion of' cow liveweight change from c alving to 40-

days po st-p artum t o  be low and non-signif'icant . Small sub­

c la s s  numb ers are a c ontri buting fact or to  these low and 

non-significant c orrelat ions in b o th Kai ser ' s and thi s pre­

sent study . 

Calving interval  w a s  po s it ively and s ignificantly 

( Table 4 . 1 9) c o rrelated wi th 2 0-day milk production ( r = 0 .32 ,  
for 49 df ,  P < 0 . 05 ) . Milk produc t ion a t  40- and 60-dey s ,  

however, wa s no t correla ted w ith calving interval . 

None o f  the c ow liveweight s recorded ( Table  4 . 1 9 ) was 

signif'icant ly correlated with c a lving interval . 



Ta ble 4.19 

C orr ela ti ons be tween c alving int erval 

(X variab l e ) and vari ous c ow and c alr 

t ra i t s  (Y variabl e s )  

Mean c a lving int erval = 367 . 2  day s 

Stan da rd dev i a t i on = +9 . 9 day s 

9 2  

Variabl e (Yl No 1 or Mean (Y l C o rrelat ion 

records c o erri c i e;Q.1  

Interval to rirst 

p o st.-p artum o e s trus ( day s )  51 8 0 .3 0 . 28 * 

Milk 12ro d uc t ion of' cow (kgl 
20 days 51 4 . 7 0 , 32* 

40 day s 51 5 . 1  0 . 04 
60 day s 51 4 . 9 0 , 02 

Cow liv eweight s  12o st-:12artum (kgl 
20 days 51 391 . o  0 . 08 
4 0  day s 51 38 6 . 5  0 . 1 3  
60 day s 51 404 . 1  0 . 09 
8 0  day s 51 41 4 . 0 0 , 08 

1 00 days 51 428 .4 0 . 1 4  
20 to 1 00 day s - di f'f'erenc e 51 37 .4 0 . 07 

* p < 0 . 05 



B .  Ministry of Agriculture and Fi sheries ' Data 

1 • Post-partum o estrous int�ryal 
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The analysi s of varianc e of the main effect s  on interval 

to  first post-partum o e strus included in Model 3 .3 ,  is  pre­

s ent ed in 'l'able 4 . 20 . The only signific ant sources  of vari­
a ti on were year of reco rd and a ge of dam . All oth er factors, 

including the regres si on of c ow l ivewei ght change p o st-partum 
on time to first o estrus , had non-signifi c ant F ratio s . 
How ever, the regression coeffi c ient of dat e  of calving on 

time to first oestrus w a s  a signific ant source of variation . 

The first-order int eracti ons b etween the non-nested 

effect s  of year x sex, year x age and a ge x sex fai led to 
reach si gnific ance so were excluded from Model 3 .3 .  

( i ) Year of record - Year of rec ord proved to b e  a 
signific ant sourc e of vari at ion ( P  < 0 . 001 ) on interval to 

first post-p artum o es trus . Lea st squares means and standard 

errors for the 4 y ears are present ed in Table 4 . 21 . The 

e s t imate s range from 67 . 9  days in 1 975  to 84 .9  days in 1 973 

w i th the general me an being 74 . 7  days . The ma j or c omponent 

of thi s yearly va ri a tion i s  probably due to c lima t ic condi­

tions . 

The longest interval  wa s recorded in 1 973 whi ch wa s one 

of the three driest years experienced in New Z ealand sinc e 

rec ording began in 1 900 ( New Zealand Met eorological Service ,  

1 973 ) . At  Vihatawha t a  the yearly rainf'all totalled 1 339 mm 

in 1 973 c ompared wi th 1 772  mm in 1 971  and 1 889 mm in 1 97 2 . 

A dry autumn and early winter leads to a shortage of feed 
for the cows in the late winter and early-spring p erio d when 

feed requirement s a re a t  a maximum . Thi s may have c ontri­

buted to the delay in post-partum ovarian activity . Howev er ,  

the relat ively mild autumn-winter period of' 1 975 ( New Zealand 

Gaz ett e ,  March, 1 975 to October, 1 975 ) probably resul ted in 
better feed supplies being ava ilable and therefore reduced 

the period to first o es trus . The unusually wet spr ing of 

1 97 1  may have c ontri but ed to the delayed resumption of' po st-
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rr:_able 4.2 0 

Analysis  o r  variance or the ma in effect s  for 

interval to first po st-partum oestr us 

Sourc e o:r varia tion 

Year 

Sire 

Ma ting group 

A ge of dam 

Sex of calf 

Regre ssion on calving date 

Regression on c ow liveweight 
change 

Error 

ns 0 .  05 < p < 0 . 1 0 

* *  p < 0 , 01 

* * *  P <  0 , 001 

elf' 

3 

1 2  

1 0  

4 

1 

1 

1 

1 71 

.Mean sguare 

2774 .48 
* * *  

338 .51 

377 . 1 7 

1 1 61 .39* *  

8 0 . 59 

1 5 , 058 . OB 
•• , >I' 0:< 

1 049 .49ns 

287 .86  



Table 4.21 

Year 

1 971  

1 972  

1 9 73 

1 975 

Lea st sguares means and standard errors ror 

the erfect of year on interval to 

rirst po st-partum o estrus 

No , of' rec ords Mean ( days ) 

58 7 7 . 3a 
.± 2 , 8 

64 68 , 6b 
.± 2 ,8 

51 84 .9
c .± 2 ,8 

31 67 . 9b 
.± 3 . 7  

General mean 204 74 . 7 .± 1 , 8  

95 

Not e :  Superscripted values are dif'ferent f'rom unsup erscripted 

or difrerently superscripted v alues at the 57� l evel of' 

signiricanc e ,  
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partum ovari an a c t ivity in tha t year , 

There is  a need for c lo ser monitoring of cow l iveweight 
changes w i th me terol o gi c al dat a  before any sound c o nclusions 
can be made a s  to the relat ionship between wea ther and the 
l ength of the po st-partum period , 

( i i ) Age of dam - Lea s t  squares means for age of dam 
influence on t ime to post-p artum o estrus are shown in Table 

4 . 2 2 . The 2-y ear-old and 3-year-old  c ow s  had the longest 

interval s .  These :fi ndings ere consi stent with tho se report­
ed in the literature . 

An intere st ing ob servation w a s  the t 3-year-old cows 

ret·urned to  o estrus in 83 . 6  dBys c ompa red with 79 , 8  day s 

for 2-ye ar-o l d  c ows . Thi s difference ,  although non-signi­
fic ant , may b e  a ttributed to the stress of first c a lving a s  
EJ 2 -year-o J. d , The findings suppo rt the recommenda tion that 

1 5-month heif'ers sho uld b e  ma t e d  20 dBy s b efore the ma in 

herd . Thi s should en sure tha t they w ill c alve earlier the 

following sea son and therefore will  have a longer p eriod in 
whi ch to return to  cycl ic activity . 'l'hese heifers should 

also be fed preferent i ally ri gh t  through to their second 

c alving a t  3-y e a r s-of-a ge , so th at their growth will no t be 

impeded . 

Observat ions made in the pre sent study indi c a t e  tha t 

this interval  shortens a s  the cow a ges and this i s  in a gree­

ment wi th result s  in the l i terature . Insufficient numbers 

however, prevented a study of the effec t s  of' old age on t ime 

to first post-partllill oestrus . 

( ii i ) Sex of calf - Contrary t o  the finding s a t  M a ssey 

University the 1 04 c ows  tha t nursed male c alve s  returned to  

oe strus earl i er ( 1  . 3  day s ) than the 1 00 c ows nur sing female 
calves ( 'I'a ble 4 . 23 ) . However, the se d ifferenc es were not 

s t a t i s t ic ally signific ant . 

( iv )  C alving date - Date of c a lving signific antly 

(P  <. 0 , 001 ) influenced the interv a l  to first p o st-partum 



T a bl e  l.J. .22 

Age of' dam 

2 

3 

4 

5 

6 

Le a st sguare s means and s t anda rd erro r s  �o r t he 

eff e c t  of age o f  dam on int erva l t o  �ir s t  

po s t -par t um  o e s trus 

(ye a r s ) No , of' r e c o r d s  M e a n  ( days ) 

1 7 7 9 . 8 8b .± 4 . 8 

1 4  83 . 68 .± 5 . 0  

24 73 . 38b 
.± 3 .9 

21 7 0 . 7b 
+ 4 . 1 

+ 1 28 66 . 2b .± 2 . 7 

G eneral m e an 204 74 . 7 + 1 . 8  

97 

No t e :  Sup e r s c r i p t e d  values a re d i fferent from uns up er sc r ip t ed 

or d i fferently sup er s c r ip t e d v a lues at the 55b l ev e l  of 

s i gn i f i c a nc e . 
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Table 4.23 

Lea st sguare s  m eans and st andard error s  for the 
effect of sex of c a lf and the regr e s sion c o effi c i ent s 

of da te of c a lving a nd c ow livew e ight change on 
int erv a l  to first o es t rus 

G eneral mean 

S ex o r  calf 
Ma l e  
Pema l e  

Regre s sion o n  c a lving da t e  
( days/day ) 

Regre ss ion on cow l i veweight 
change ( day s/kg ) 

ns 0 , 05 < P < 0 . 1 0 

* * *  p <. 0 , 0 01 

No , of 
rec ords 

2 04 

1 04 
1 00 

2 04 

204 

Int erv a l  t o  
fi rst oestrus ( days ) 

74 . 7  .± 1 , 8  

74 . 0  .± 2 , 1 
75 .4 .± 2 , 2 

-0 .47 .± 0 , 06 
* * *  

-0 , 1 1 + o . 07ns 
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o e strus . The estimated regre ssion coef'i'ic ient o£ da t e  o:f: 
calving on time to first oestrus is shown in Table 4 . 23 . 

The value i s  -0 .47 , which means that for each day later tbat 
a cow calved, the period from calv ing to first oestrus wa s 

reduced by 0 .47 day s . Thus over the 90-dey c a lving sea son 

a t  ii.hatawhat a ,  th i s  pro duc ed a differenc e of' 42 days b etween 

cows calving on the f'irst and last day or the season . 

( v )  Cow l iv ewe10ht change - The difference in c ow l ive­

weight s recorded prior to ma ting an d within 48 hours or 

calving :fa iled to reach significanc e ( 0 . 05 <  P < 0 . 1 0 ) . The 

average change in cow l iv ewe ight over thi s  period wa s 1 8 . 6  

kg and the estimated regre ss ion coe:ffic i ent wa s -0 . 1 1 kg/day 

( Table 4 .23 ) .  Thu s  for every 0 . 1 1  kg livewei ght change a 

decrea se in t ime to first o estrus of' 1 day i s  ob served . 

( vi )  Sire ot c alf' - The si re or the suckled c alf' had no 
influenc e on th e  post -pa:rt urn interval . 

( vi i ) Mating group - In thi s st udy ma ting group had no 

effect on po st-partum interval . Thi s c an be expla ined 

p ar tly by the o b servation tha t some cows showed oestrus before 

they j oined a mat ing group . 

The separate grazing of' the group s  may have result ed 

in a paddock effec t ,  but thi s wa s no t demonstrated in these 

da t a . Thus it wo uld appear tha t  any nutritional influence 

on po st-part um oestrus was determine d  prior to  the f'o�mation 

of' mat ing group s . 

( viii ) Frequency of' cows showing o estrus - Ta bl e  4 .24 

present s the p erc ent age or the total cows in each year which 

exhibi ted o estrus at various po st-partum int ervals . The 

short est post -partum interval s occurred in 1 972 and 1 97 5  

( T able  4 . 21 ) which explains why th ese  y ears hav e  a high pro­

portion or c ows showing o estrus w i thin 90 day s . 

If' a 9 0-day po st -partum interval  is taken a s  the maximum 

p o ssible to ensure a 365-day calving interval, the percentages 

or cows that did not meet this  standard were : 1 6 . 9 ,  9 .4 ,  



T able 4.24 

Cumula t ive frequency of  po st-partum 

oestrua l a c tivi ty 

Cumula t ive freguenc� 

Year of record 

Days po s t -partum .1.21.1 12ll. 1.2.U 

50 1 1  .9  32 . 8  3 .9 

60 27 . 1  46 . 9 1 1  . 8  

7 0  42 .4 65 . 6  2 7 . 5  

8 0  67 . 8  82 . 8  54 . 9  

9 0  83 . 1  90 . 6  74 . 5  

1 00 93 . 2  95 . 3 8 8 . 2  

1 1  0 9 6 . 6  96 . 9 98 . 0  

1 40 1 oo . o  1 o o . o  1 oo . o  

1 00 

( 9o J 

21 . 2  

42 .4 

66 . 7  

8 1  . 8  

97 . 0  

97 . 0  

97 . 0  

1 oo . o  
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25 . 5  and 3 . 0  for 1 971 , 1 97 2 ,  1 973 and 1 975 ,  resp e c t iv ely . 

Clima t i c  varia ble s are pro bably responsible for this ye arly 

vari at ion . 

2 .  Calving interval 

The analysi s of vari ance of the ma in effec t s  for calving 

interval i s  shown in Table 4 . 25 . The only factors that s i g­

nificantly influenc ed thi s  int erval were mat ing group s ( P < 0 . 05 )  
and the regression coeffic ient for da te o f  b irth on c a lving 

interva l  ( P  < 0 . 001 ) .  'rhe least equsres m ean was  365 . 1  day s . 

( i ) Ma ting grouE - Le a st squares means for the effect 

of' mat ing group on calving interval  are present ed in Table 

4 . 26 . The values are si gni fi c antly di�ferent ( P <  0 . 05 )  and 

range from 353 . 3  to 388 .3 days . The group with the longest 

c alving interval also had the longest  post-partum interval . 

This was mat ing group No . 6 ,  which had a mean calv ing inter­

val of 388 . 1  day s and po st-partum o e strus interval of 85 .8  
day s .  In compa r i son, mat ing group No . 8 had the shortest 

mean c alving int erval of 353 . 3  days and a po st-partum oestrus 

interval of 57 . 8  day s . 

The mat ing group effec t ha s two component s ,  a bull 

effect and a paddoclc e.f'f'ec t . Howev e.L· , the cows v:ere only 

in mating groups for 3 months , so i t  was  unlikely tha t this 

contribut ed to the vari at ion to  any extent . 

The bull effec t ,  through i t s  influenc e on gestation 

length is  more import ant . Hafez ( 1 974 ) stat e s  that  the 

genotype of the foetus i s  r ecogni sed a s  play ing a part in 

the dur a t i on of p regnancy in cows . In their rev i ew s ,  

Anderson and Plum ( 1 9 65 )  and Pre s t on and Willi s ( 1 974 ) not ed 

tha t sire effec t s  w ithin breeds may be as great as differ­

ences b etwe en breeds in influencing the gesta t ion length . 

( i i ) Year of' record - Year of  record accounte d  for 

l i t tle or no vari a t i on in c a lving interval . The c a lv ing 

interval for 1 9 7 1 /72  wa s 366 .4 days while for 1 97 2/73 i t  



Table 4.2,5 

Analysi s  of variance of  the main effect� 
for c alving interval 

1 02 

Source of' va ria tion £f. Mean sguare 

Year 1 93 . 79 

S ire 7 21 5 . 69 

Mat ing group 6 780 . 53 
* 

.A ge or dam 4 264 . 7 6  

Sex of calf 1 0 , 28 

* * *  
Regre ssi on on calving date 1 1 21 07 . 51 

Error 63 1 8007 . 74 

p <. 0 . 05 

* * *  p <. 0 , 001 



1 03 

T a b l e  4,26 

Mating 

1 

2 

3 

4 

5 

6 

7 

8 

General 

Lea s t  sguare s means and standard errors for 
the effect o f' ma t ing gro up on c alving interval  

grou12 No . No , of records C alving int erval 
( days ) 

1 3  360 , 2  .± 6 , 5 

1 3  374 . 6  .± 6 .4 

1 0  364 . 1  .± 5 . 7 

1 2  361 . 5  .± 5 . 6 

1 3 360 , 8  .± 5 . 5 

5 388 . 3  .± 7 .9 

7 357 . 8  .± 6 . 7 

1 1  353 .3 .± 5 . 7 

mean 84 365 . 1  .± 3 .4 
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wa s 363 . 8  day s . Thi s difference may b e  rela ted to po st­

partum oestrus intervals for 1 971  and 1 97 2  of 77 .3  and 68 . 6  
days,  r espectively . 

Clima tic conditions �n different years pro bably iP1lu­

enc e c a lving intervals  through their effect on p a sture pro­

duc tion . Other wo rlcers have found signific ant yearly vari­
a t ions in thi s tra it ( W ilson and � ill is ,  1 974 ; Mahadevan 

et a l . ,  1 9 72 ) . 

( i ii ) Age of dam - Least square s means for the effec t 

of age of dam on calving int erval are given in Table 4 . 27 . 
The differences  between age cla s ses were not significant . 

There wa s ,  however, a gen eral trend t owards calving interv a l s  

b eing short er as  cows bec ome older . '1'he longest interval 
( 371 .8  day s ) was in the 2 -year-old age group ,  while the 

shortest  int erval ( 358 . 2  days ) was  in the 6-year-old and 
ol der age group . 

Pla sse et al . ( 1 968 ) have no ted that  calving interval s 

decrea sed in length with increa sing age while Lindley et al . 
( 1 958 ) have ob served tha t c alving intervals c ont inue to de­
c re a se in cows up to 1 0-years-of-age after which they increa se . 

( iv ) Sex of c a lf - There was  no differenc e in calving 
interval between c ows suckling mole or femal e  calves . 'l'he 

sex of the foetus however, wa s not included in Model 3 .4 .  

( v ) Sire of' calf - The sire of· the suckled c alf had no 

effect on calving interval . The sire of  c alf c arried 1Q 
utero would be a more imp ortant fac t or than sire of c alf at  

foo t . 

( vi ) C a lving date - Calving dat e  significantly influenc ed 

c alving interv a l  ( P  <. 0 .001 ) • 'rhe regression coeffic i ent 

w a s  -0 . 69 ( Table 4 .2 7 ) . Thi s means tha t  for every day la ter 

in the calving sea son a c alf is  born the c alving interval is 
decrea sed by 0 . 69 day s . Over a 90-day c alving sea s on, such 

a s  exi sted at What awha ta , thi s  amounts to a 60-day decrease 
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Table 4.27 

Lea s t  squa r e s  means and standard errors �or the 

e��ect o� yea r of' record, age of· dam1 s ex of' c a lf' and 
regression c o efficient of c alving dat e  on calving interval 

Year o� record 

1 971 
1 972  

Age o f'  dam (years)  

2 

3 
4 

5 

6 + 

S ex of' calf' 

Male 
Femal e  

Regression on calving date 

( day s/day ) 

* * *  
P <  0 , 001 

No , of' 
records 

48 

36 

2 

7 

1 3  
1 6  

1-t6 

39 
45 

84 

Calving interval 

( dalsl 

366 .4 ± 3 .5 

363 . 8  .± 4 . 7 

371 . 8  +1 4 .5 

365 .4 .± 7 .3 

369 .4 .± 5 . 5 

360 . 5  .± 4 . 7 

358 . 2  .± 3 . 2 

365 . 0  .± 3 .9 
365 . 1  .± 4 .2 

-0 . 69 .± 0 . 1 1 * * *  
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in calving interval betw een a cow c a lving on the first and 
l a s t  day of the c a lving sea so n .  

( vii ) Frequ�ncy of' c a lving interval s - 'l' a bl e  4 . 28 shows 
the different calving interval s and t he frequency ob served 
in each of' these int erva ls o Only 63 . 1 }b of the c ow s had a 
1 2-month c a lv ing int erv a l . However, the ma j ority ( 91 . 7% )  

c a lved wi thin a 1 3-month int erval,  while all had calved 
w i thin 1 4-rnonths . 

3 .  Correl a t ions 

Produc t-moment c orrela tions between intez•val to first 
:post ... .Dartum oestrus , and vario us c ow and c alf variable s are 

present ed in T able  4 . 29 .  

C a lving int erval showed a si gnifi cant and posit ive 

correl at i on w i th post-p art um interval  to first o estrus 

( r  = 0 . 54 , fo r 82 df', P < 0 . 01 ) . Thi s  means that the po st­

part·wn int ervsl  account s for 297o of the variat ion in calving 

interval . 

The calf ' s  liveweight gain is  c ons idered a rea sonable 

indirec t ind ica tor of a dam ' s milk :produc t ion ( Barton, 1 970 ) . 

Many authors c onsider that hi gh milk produc t ion may be detri­
mental to  repro ductive effic iency . If' thi s is  true, then a 

po sitive co rrel ation i s  expec ted between calf gain and the 

po st-partum interval t o  first  o estrus . The value obtained 

w a s  posit ive and si gnific ant ( r  = 0 . 2 8 ,  for 2 05 df', P < 0 . 01 ) .  

There wa s no significant correlat ion between calving int erval 
and calf liveweight gain . 

C ow liveweight  change between April and July was  negat ive 
and signific antly c orrelated w i th po st-partum interval t o  

first o estrus ( r = -0 .33,  for 1 81 df' ,  P < 0 .  01 ) • Cow l ive­

w e ight s taken post-calving and pre-mating were also s i gnifi­

c ant ( r  = 0 . 1 9 ,  for 2 03 df, P < 0 . 01 and r = 0 . 1 9 , for 2 04 dt', 
P < 0 . 01 ) . The only o ther cow liveweight tha t showed a si g­

nific ant c o rrelation wi th po st-partum interval t o  first oestrus 
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Table 4.28 

Cumul a t ive .freguenc.y o.f c a lving interval 

Calving interval C umulat ive 

� days)  .freguency ( 2b l 

335 1 5 . 5 

350 34 . 5  

365 63 . 1  

380 84 . 5  

395 91 • 7 

4·t 0 98 .8  

424 1 o o . o  
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Table 4.29 

Correla tions between t ime to firs t po st-partum 

oe strus (X variable )  and various cow and c alf 

tra i t s  (Y variables)  

Il!ean t ime to  fir st po st-partum oe strus = 70 .3 days 
Standard deviation = ±. 2 0 .9 day s 

Variable (y) 

C alf birth-weight (kg ) 

C a lf liveweight gain to 

weaning ( k g ) 

D ay conc eived1 

C alv ing interval  ( days ) 

C ow liveweight s  (kg) 

.Apri l 
June 

No . of 
records 

204 

207 

201 

84 

1 84 

205 
July 206 

April to July - differenc e 1 83 
Pre-c alving 

July to pre-c a lving -

difference 

Po st-calv ing 
Pre-mat ing 

2 06 

2 05 

2 05 
206 

Po st-c a lv ing t o  pre-mating -

differenc e 204 

� :  
1 Day 1 1 January = 
* p < 0 . 05 
* *  

p < 0 . 01 

Meon (Y) 

28 . 2  

0 , 86  

341 

359 . 6  

407 . 1  

402 . 2  

402 . 1 
-7 . 6  

41 4 . 1 

1 1  . 9  

380 .4 
398 . 8  

1 8 . 5 

Correl at ion 
coeffic ient 

0 . 03 

* *  
0 . 1 9  

* *  
0 . 54 

-0 . 01 

-0 . 08 

-o . 1 1 
* *  

-0 .33 
* 

-0 . 1 5 

-0 . 08 
* *  

-0 . 1 9 
* *  

-0 . 1 9 

-0 . 03 



wa s the pre-calving livewei ght ( r = 0 . 1 5 , ror 204 df, 

p < 0 , 05 ) .  
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The correlat ions involving cow liv eweight s,  however, 

contain some b i a s  a s  they di d  no t t ake age or cow into 
account . None or the trait s reported in Table 4 . 29 was  

signif'ic antly c orrelated with c alving interval . 
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C H A P T E R F I V E  

CONCLUDING DI SCUSSION 

Perhap s the mo st signific ant finding in thi s present 

study wa s the s imilarity in l ength or the interval rrom 

parturi t ion t o  rir st post-partum o e strus b etween the two 

loca t ions . The mean interval ror the Angus c ows on the 

Ma ssey University Tuapake rarm wa s 79 . 2  days compared with 

74 . 7  days for the Mini stry or Agri culture and Fisheries ' 

herd et  the Whatawhe t a  Hill C ountry Re search Station . 

There ere no other New Zealand dat a  available to use 

as a direct comp arison; however, the intervals were longer 

than tho se report ed in the oversee s li terature ror single­

suckled Angus c ows . Warnick ( 1 9 55 )  noted  the interval wa s 

or 59 . 0  day ' s  duration while Perkins end Kidder ( 1 963 ) re­

port ed an interval or  52 . 2  day s .  Ust inov ( 1 973 ) a lso work­

ing with Angus cows observed en interval  of 67 . 1  days while 

Lasley and Bogert ( 1 943 ) indicated an int erval of 80 . 2  days 

in Hererords . 

The c a lving intervals ror the two loc at ions were 367 . 6  

end 365 . 1  days for the Mas sey Universi ty end the Ministry 

or Agriculture end Fi sheries herds, respectiv ely . The 

correlat ions between post-partum interval to rirst oestrus 

and calving interval ror the Ma ssey University end the 

Mini stry or A griculture end Fi sheries ' date ,  were 0 . 29 and 

0 . 54,  respectiv ely . These figures indic ate tha t po st-p artum 

int erval to ri rst oestrus contribute s  to 8% end 29% of the 

variat ion in calving interval respect ively for the two lo­

cat ions . However, there ere many o ther rectors involved, 

such as nutrit ion during the gesta tion p erio d  and sire of 
the foetus, both of which could not b e  considered in thi s 

study . 

It  was  stated in the introduc t i on to thi s p resent work 

tha t  a 90-day interv a l  to fi rst post-p artum o estrus i s  the 



maximum a llowa b l e  if a calving interva l of l e s s  then 365 
days i s  to be achiev ed . The re sults  indicate  th�t up to 
2 5% or the c ows did not show o es trus wi thin 9 0-dey s po st­

p artum end th ererore would not c alve at yearly interval s .  
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In the Ma ssey Univer sity herd only 8 0%  or the cows had 

e po st -p art um oestiUus int erval  or l ess than 90  days . The 

p roport ion or these same c ows that c alved wi thin 365 days 

the rollowing year was 47 . 1 % .  However, 9 2 . 2.%  had c alving 

intervals of 38 0 day s . Thi s indic ates  that approximat ely 

5 0%  or the c ow s  c onceived e t  rirst detected p o st-partum 

oe strus ,  while the rest  probably conc eived et  the next o estrus . 

There were 1 0  cows ( 1 6% )  in the Mas sey University herd 

that  di d no t conc eive . Sev en of these were in the lett er­

c alving group ( Block C )  and consequently did no t come into 

o estrus until the last  week of the ma ting sea son, when possibly 

the bulls had lost intere st . The o ther three c ows experi­

enced unusua lly long p o s t -p artum intervals  of 84, 96 and 1 24 

day s,  respec tively , whic h  woul d al low ror only one cyc le 

wi thin the mating sea son . 

Fir st po st-partum oestrus in thi s study w a s  taken a s  

first detected oestrus a lthough i t  i s  hi ghly likely however, 

that cow s  will experi ence e silent or quiet ovula tion before 

rirst detected oestrus . Data  are also limited by the us e 

o f  chin-ball meting harnesses  a s  this method of heat detec tion 

on hill c ountry c an l ea d  to mi ssed records . It was ob served, 

ror instance that a bul l  mounting e cow up hill will often 

no t leav e a mark on the c ow ' s rump . In addi ti on, some or 

t he larger bull s learnt to hold their heads t o  the s ide 

while mount ing and di smount ing and consequently did not mark 

s ome  of the c ows . Irri t a tion from the leather of the har­

nes s  on the bull ' s  head m ay have c aused thi s a berrant b e­

haviour while  mount ing a c ow .  

There are a number of rec t ors controlling the length 

or the po st-partum int erval .  The most important or these 

b eing nutrit ion ( both pre- and post -calving ) ,  age of dam, 
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date of  calv ing end year of  record . 

Date of calving infl uenc ed the post-p artum interval 

end calv ing interval at b oth locations . This was also the 

e sse in the study of Warnick ( 1 955 ) ,  but contrasts w ith the 

work of Laster et al . ( 1 9 73 ) in which it was noted that the 

post-partum interval was shorter for c ows calving earli er 

in the season . The ir herd calved in the autumn, so season­

al effects may have b een invo lved in producing this differ­

ence between the result of the various workers . 

The reason for the early return to hest of late-calving 

cows is no t cl ear . Warnick ( 1 955 ) suggested that dif':fer­

enc es in day length co ul d  act on the pituitary gland to pro ­
duc e  an earlier and higher gonadotrophin secretion . This 

c ould c ause oestrus to occur earlier in l ater-calving cows . 

The possibil ity also exists that gonadotrophin was suf'ficient 

early in the season to c ause ovulati on without the overt 

symptoms of oestrus . The early calvers may then experi ence 

more si lent heats . The time of f'irst ovulation was not 

determined in this study . 

Other environmental  factors such as quality and quantity 

of' feed ava ilable,  temp erature changes and an interaction of 

thes e and othe r !'actors coul d  well b e  responsible for these 

seasonal dif'ferences . The seasonal nature of' pastoral farm­

ing in New Z ealand m eans that natural selection is against 

late-c a lving cows sinc e they may not conceive b efore the end 

of the mating season . 

The delayed interval to first post-partum oestrus in 

b eef c ows c ompared to dai ry c ows ( see Table 2 . 1 ) is b el i eved 

to be th e result of the suckling stimul us of the calf . 

There have b e en few studies on the actua l lev el of milk pro­

duction and its influence on post-partum interval in beef 

c ows . 

An attempt was made in the Massey University data to 

relate milk production, as a ssessed by the weigh-nurse-w eigh 

method,  to the post-partum interval . Twenty-day milk 
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produc t ion wa s c orrelated s ignificantly w ith p o st -p artum 

int erval to first oestrus,  but 40- and 60-day milk production 
wa s not relat ed to  this interval . 

Thi s indic ates  tha t the Ma ssey University herd had 
surfic i ent nutrit ion for b o th lactation and reproduction . 

If nutritional l evels are inadequate then the reproduc t ive 

pro c e s se s  are more likely to  be imp aired than would lacta­
t ion . Thi s is espec i ally so in the c a se of y oung heifers 

or high milk-pro duc ing cows . Deutscher and Whit eman ( 1 971 ) 
have noted extremely poor rebreeding performanc e of Angus x 
Fri e sian c ows ( 1 3% )  that nursed calves compared t o  strai ght­
bred Angus cows ( 63�6 ) and they suggested that the level of 
nut ri t i on wa s too low to support both high milk pr oduction 

and rebreeding in their c ro ssbred c ows . 

Milk p roduc t ion tak en at  20-days po st-pa rtum in the 

Ma s sey Universi ty dat a  wa s significantly correlated with 

c al ving int erval . This i s  probably c au sed by the 20-day 

milk p roduc t i on influenc e on the po st -partum interval . 

Climatic variables prov ide a ma j or contribut ion t o  the 

vari ation in po st-partum interval to first o estrus and c a lv­

ing intervals . The se  a re best demonstra ted through the 

yearly variation ob t a ined in the Mini s try of A gri c ul ture and 

Fi sheries data . Climatic conditions can al so influence the 

po st-pa rtum interval in a pa storal system of farming through 

t heir effect on nutri t ion . Throughout the l it erature there 

i s  referenc e to la rge varia t ions in reproduct ive performance 

related to the level of nutrit ion . 

The work of Wiltbank et a l .  ( 1 962,  1 964 ) suggests that  
pre-calving energy levels are more important than post­
c a lv ing energy level s .  Thi s explains why the po st-c alv ing 

trea tments in the Ma ssey Univers ity dat a  had no influence 

on the p o st-p artum interval . A ll c ow s ,  i t  seems ,  were fed 
a dequat ely b efore entering th e pad and any depression of 

nutrit ion l evel s  after c alving had no effect on their return 
to cyclic  activity . 
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R e c ent rese arch by S omerv i l l e  e t  a l . ( 1 976 ) s upport s 

thi s �indi ng .  In their s t udy , Here�ord x Fr i e s i an c ows 

w ere �ed e i th er hj, gh or low nutrit ive l evels during the 

£irst 1 50 day s o� l a c t a t i on .  They p ro duc ed the s ame amount 

or milk end th eir c alves had s im i l a r  l iveweigh t  g a i n s ,  

al tho ugh the low level c ow s  lo st _ c ons i derably more w e i ght . 

These author s s ugge s t  th a t  th e low plane c ows mob i l i s ed body 
r e s erv e s  to ma inta in the i r  mi lk produc t i on ,  how ever, thi s 

had no e�re c t  on the ir sub sequent reb ree ding p e r�ormanc e , 

The c ow s  wei ghed 500 kg a t  c alv ing, which sugg e s t s  t hey were 

s t il l  in a suita ble cond i t i on £or rebreeding ev en e£t er 

s om e  wei ght l o s s . Bak er and Barker ( 1 976 ) a l so no t e d  tha t 

a lowered l evel or nutri t ion over the ri rst 54 days or 

l a c t a t i on had no er£e c t  on milk pro duct i on or e el£ l ivewei ght 

ga in . 

The infl uence o£ nut r i t i on on the repro duc t ive p er£or­

man c e  or the b e e£ c ow c anno t b e  ov er stres eed . To o bt a in 

op t imum reproduc t iv e  p e rfo rmanc e c ows sho ul d  b e  in goo d 

c ondit i on a t  c alv ing . T h e  rep ro duc t ive perfo rman c e  a£t er 

ca lving will largely b e  det ermine d  dur i ng  the l a s t  3 t o  6 

weeks of ge s t a t i o n . T o  a llow feed t o  be saved fo r thi s  

peri od, cow s may lo se up t o  1 5% of the ir autumn l ivewe i ght 

ov er the early-winter p eri o d . For the fi rs t 40 day s a£t er 

c a lv ing , c ows c an be fed only ma int enanc e l ev e l s . 

Henc e th e pre -c al v in g  nutri t i ona l  level i s  a c r i ti c al 

£ a c t o r . How ever, i f  thi s l evel ha s b een ina dequa t e ,  a 

hi gher p l ane of nutri t i o n  aft er c alving w il l  b e  requi red i f  

th e cows are t o  return e arly t o  cyc l i c  a c t i v i ty . I n  g ener a l ,  

l a c t a t i ng c a t tl e  sho ul d  b e  offered an a dequa t e  supply of 

nut r i ents from p artur i t i on to concep t i on, re gardl e s s  or the i r  

pre-c alving nut r i t ional b a ck ground . 

Lamond ( 1 9 70 ) has sug g e s t ed tha t i t  i s  ne c e s sa ry t o  know 

the minimum l ivew e i ght and body c ondi t i on ( henc e nutri ent 

s t a tus or th e animal ) in l a c t a t ing c ow s  if normal fer t i l i ty 

i s  to be a t t a ined . The metho d by whi c h  thi s p art i c ul ar 

" c r i t ic al "  l ivew e i gh t  i s  a ch ieved depends on t he fa rm m an ager . 

H owever, i t  i s  sug g e s t e d  tha t due to hi gh feed requi remen t s  
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on mo st hill c ountry sheep/bee£-cat tle £arms during the 

sp ring, i t  may be advisable to ensure tha t pre-calving 

energy levels are such tha t  cows c an be red to ma intain 

liveweight over the rirst 40 day s of lactation . Evi denc e  

from the present stuqy support s thi s  theory . 

Cows bred £or hi gh milk production may complicate  the 

above theor•y . Willham ( 1 970 ) suggested that with such cows 
there is a po s sibil i ty that reed requirement s m ay b e  under­

estima ted end that thi s would re sult  in lowered reproduc tive  

pe rformanc e .  He further stated tha t  for a giv en available 

intake , increas e  in milk production c anno t  exceed tha t which 

l eaves enough nutrient s for the c ow to rebreed succe ssfully . 
Natura l selec ti on operat ing thro ugh reproductive  potenti al ,  

has  been against inc rea sed milk producti on i n  the typical 

beef production system . 

The mo s t  imp ort ant p ro b l em s f a c in g  b e ef c a ttle breeders 

in New Ze aland are l owered calf crop s and long calving 

sea sons,  both of whi c h  pe rp e tua t e reduced product ion . The 

opp ortuni ty fo r indi vi dual cows to ha ve calving int ervals  

of longer tha n 1 2-months i s  i nc r ea s ed in herds which hav e  

l ong rather than sho rt mating sea sons . Furthermore, manage­

ment of the c ow s b ec omes ea si er when calv ing is  conc entra ted . 

If the time to fi rst p o s t -p a r tum oe strus i s  8 0  day s ,  

then la te- c a lving cow s d o  no t ha v e  suf'f'ic i ent t ime t o  return 

to o e s trus early in the ma t ing s e a s on . Thi s  i s  support ed 

by the work o f  R eyno ld s ( 1 967 ) who showed that c ow s  which 

became pregnant early in the ma t ing s ea son one y ear ha d a 

better opportuni ty to bec ome pregnant the next year . He  

f'o und th at of  1 45 young c ows wh ich conceived during the flrst 

42 day s o f  th e ma t ing sea son, 7gj� b ec ame pregnant the follow­

ing season . In c ontrast o nly 4�� of the yo ung cows which 

b ec ame pregnant b etween the 43rd and the 75th day of t.he 

fi rst mat ing sea son were pregnan t the second y ear . 

Short mating end c a lving sea sons wi ll lengthen t he 

period between the end of' c alv ing and the start of' the next 
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mat ing season , 

The mo st effec tiv e  improvements in reproduc tive p er­

formance are made thr•ough incre3 sing t he numb er of cows 

that show oestrus dur ing the first 21  day s of the ma t ing 

season, and then sub sequent ly increasing the conception rat e 

at  first serv ic e . The p roport ion of cows tha t  show o estrus 

early in the ma ting season i s  largely det ermined by : 

( i )  The interval from c alving to fir st oes trus 

( i i )  The interval from calving to the beg inning of 

mating 

( ii i ) Age of the cow 

( iv ) The level of nutri ti on before and after calv ing 

The average t im e  from p art ur it ion to fir st oestrus 

in suck led Angus be ef cows i s  80 day s,  therefore ma t ing 

should c ommenc e approxima t ely 70 day s aft er c a lving . 

Ma t ing should co ntinue for tw o cyc le s, i ,e . ,  42 day s, although 

in some c a ses it may b e  desirable to have a 60-day mating 

sea s...o..n_. Mai den heifers need to b e  mated uu to 21 -days 
---- --- � 

fo re th e main herd since they exp erience a longer post- I -

rtum anoe strus following the b irth of thei r first c a lf 

an do mature cow s , 

The informat ion c ollec ted in this study, on the po st­

p art·um interval to fi rst o estrus , provide the b a si s for the 

development of new approaches towards the improvement of 

reproduc t ive performance . In summary it  can b e  stat ed tha t  

for grea ter performanc e of  the cow mating should commenc e  

7 0  days after calv ing , and continue for 4 2  days . Ma iden 

heifers should be mated 21 days before the ma in herd . Par­

ti cular a ttention needs to  b e  given to  pre-calv ing nutriti on, 

while for the first 40 days post-partum, cow s should be fed 

to ma int a in l iveweight . .A dopt ion of . these pra c t i c e s  should 

lead to a sub stant i al improvement in the reproduc t iv e  st a tus 

of t he breeding herd . 
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