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INTRODUCTION

A predominantly agricu ltura l country with the vast 

majority o f i t s  population liv in g  in  v illa ge s  has to

necessarily depend upon aux ilia ry  industries with a rural

bias to ra ise  the standard o f liv in g  o f i t s  people. Among 

such rura l aux iliary  occupations livestock industry plays the 

most v it a l ro le . A healthy and productive livestock  industry 

thus forms the backbone o f Indian rural economy. One o f the

most urgent and important problems that confronts the

livestock industry in  th is country i s  the poor reproductive 

performance o f our ca ttle .

The average annual milk production o f the Indian cow is  

considerably low when compared with cows o f the advanced 

countries. The per capita a v a ila b ility  o f milk in  India is  

estimated to be about 110 gm per day as against 284 gra 

recommended by the Nutritional Advisory Committee (P a te l,19 7 6 ) .  

The reason fo r  th is deplorable position has been identified  

and e ffo rts  are afoot to improve the production potential o f 

the indigenous cattle  by better breeding and management 

practices. Cattle improvement programme lays emphasis on 

upgrading the lo ca l cows with high yielding exotic breeds With
t

the ultimate object o f evolving a dairy type o f animal, suitable  

fo r  the agro-clim atic conditions o f the state . For this purpose, 

massive crdss breeding programme launched by the Government 

i s  being implemented by several agencies.



2

Poor reproductive performance o f the cross bred cows 

as a lim iting factor fo r  the f u l l  exploitation o f i t a ^in­

duction potential has attracted attention o f research workers 

in  the recent past. I t  is  an accepted fact that a dairy  

cow must conceive and deliver a fu l l  term c a lf  each twelve
i1

months during her l i f e  span in order to f u l f i l  her potential 

milking and reproductive a b ility . Better reproductive e f f i ­

ciency o f a female sustains regu larity  in breeding. A good 

dairy cow must have a long lactational period, shorter dry 

period, better breeding effic iency , low age at f i r s t  calving  

and better milk production.

Belay in resumption o f cyclic sexual activ ity  sifter 

calving has long been recognised as a cause fo r prolonged 

intercalving period. For e a r lie r  and e ffective  post-partum 

breeding adequate information on oestrum, ovulation and re la ­

ted phenomena a fte r calving is  a prerequisite. Studies on 

the reproductive phenomena o f the post-partum cow have been 

done extensively in the exotic breeds o f cattle  (Morrow et a l . , 

1966, Marion et a l . ,  1968; Roberts, 1971? Olds and Cooper, 

1970). Similar studies have also been carried out in the 

Indian cattle  (Francis and Raja, 1971? Jana and Mishra, 1978; 

Pahdey et a l . , 1979). However, perusal o f lite ra tu re  reveals 

paucity o f information on the post-partum ovarian activ ity  o f 

cross bred cows (Jana and Mishra, 1978). Considering the 

importance of the cross bred cow in  the livestock industyv
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o f the state, i t  is  f e l t  that detailed studies on the 

various aspects o f post-partum breeding o f cross bred cows 

are warranted. With th is  object in view, a detailed investi­

gation was talcen up on the onset o f post-partum oestrum 'and 

the facto rs  that influence i t  in cross bred cows.
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REVIEW OP LITERATURE

Extensive studies have been carried out by many workers 

in  different parts o f the world on post-partum oestrus in ter­

va l in cows (Menge et a l . , 1962| Morrow et a l .„ 1966;

Marion at a l . , 1968; Jana and Mishra, 1978). The onset o f 

post-partum oestrum and subsequent conception are d irectly  

related. Many factors have been found to influence post-partum 

breeding o f bovines and the studies carried out on various 

aspects o f th is problem have yielded varying resu lts. I-Iovrever, 

p e ru sa l o f lite ra tu re  reveals paucity o f information in this  

regard in cross bred cattle  in  India and abroad.

Chapman and Casida (1937) reported average interval from 

calving to f i r s t  oestrus as 69+38 days in Holstein-Friesian  

cows. Clapp (1937) observed average post-partum oestrus 

interval o f 69, 46 and 72 days respectively in three groups 

o f Holstein cows. Casida and Wisnicky (1950) have also con­

curred with the above findings. In Jersey cows, Fallon (1958) 

recorded a mean post-partum oestrus interval o f 40+23 days. 

Fosgate at a l . (1962) also observed in the same breed a mean 

post-partum oestrus interval o f 45 days with f i r s t  ovulation 

at 35 _+ 19 days. In Hereford cows, Warniok (1955) reported 

post-partum oestrus interval o f 63 +_ 29 days while 

Trimberger and Fineher (1956) observed 50 days as post-partum 

oestrus .interval in Brown Swiss breed. F irst ovulation in  

th is breed was observed at 44 days post-partum.



Francis and Raja ( 1 9 7 1 ) observed post-oartum oestrum 

from 56 to 127 days with an average of 103 days in Sindhi 

sows* Jana and Mishra (1978) studied post-partum interval 

Ln Bos indieus (Red Sindhi, Sahiwal and Tharparkar) ,  Bos 

taurus (Brown Swiss,. H o lste in ,; Jersey) and their crosses.

They observed that _Bo_g J.ndicus showed; post-partum oestrus 

at 49.28 +_ 2.41 days and Bos taurus at 46.86 ^  7.26 days.

Karan. Swiss cows exhibited f i r s t  post-partum oestrum at 

55.35 + 3.96  days while Holstein x Sahiwal cows showed at 

44.89 £  6,64 days and Bos taurus x Tharparkar cows at 43.41 _+ 

2.91 days. In cross breds of Friesian, Brown Swiss and JSrsey, 

Pandey et a l . (1979) observed f i r s t  post-partum oestrum at

54.0 +_ 4.8, 48*2 >  3.1 and 50.9 + 3.2 days respectively. !ln
l;

Dangi breed of pows, Purbey and Sane, (1979) recorded f i r s t  

post-partum oestrus at 159.2 +_ 8.1 days and f i r s t  fe r t i le  

heat in 185.0 +_ 9.7 days.

Many workers conducted post-partum studies in  cows with
. . .  , ■ i;

respect to ovarian activ ity  and involution o f uterus.

Morrow et a l .  ( 1 9 6 6 ) observed that the size o f uterus decrla- 

sed slowly during four to nine days post-partum and from ten
i

to fourteen days the rate o f decrease was rapid. The involu-
■. ' i1

ting uterus approached almost i t s  former non-gravid size tiy
I1

25 days in  normal and 30 days in  abnormal calvers. Johanns; 

et a l .  (1967) reported complete involution o f uterus in  21 +'-v
■ 1 1

44 days in dairy cows. Gier and Marion ( 1968) opined that 

due to vasoconstriction and muscular contractions a fter
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parturition  the gravid, horn showed rapid decrease in the dimen­

sions. Length of uterus was reduced to h a lf o f i t s  gravid size 

in 15 days, to a third in  30 days and complete involution  

a fte r 50 days, Height of the uterus was also found to reduce 

from nine kg at parturition to one kg at 30 days and to 0.75 kg 

at 50 days.

Morrow et a l .  (1969) reported that the gravid horn remain­

ed s ligh tly  thickened and never involuted to i t s  pre gravid  

position. The involuting uterus approached i t s  former size hy 

25 days in  normal calvers and hy 30 days in abnormal calvers. 

The f i r s t  oestrus a fter calving was noticed in dairy and beef 

cattle  from 32 to 76 days and 46 to 104 days respectively  

(Hafez, and Jainudeen, 1974). Roberts (1971) observed complete 

involution o f uterus at 26 to 52 days and post-partum oestrum 

at 30 to 76 days in dairy ca ttle , and 38 to 56 days and 40 to 

48 days respectively in beef cows. Itamer and Schindler (1977) 

observed that about 90 per cent o f the f i r s t  oestrous period 

occurred in  le ss  than 60 days a fter calving in  197 animals 

observed.

The ovarian activ ity  o f the post-partum cow is  influenced 

by the uterine changes like  involution of uterus and regres­

sion o f the corpus luteum of pregnancy. Maturation o f fo l ­

l i c le s  in the ovary is  also related to the regression o f the 

corpus luteum o f the previous pregnancy (Buehhalz and Busch, 

1977). Benjaminsen and Tomasgarrd (1978) observed that,
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fo llow ing regression o f pregnancy corpus luteum, the f i r s t  

corpus luteum was formed, between 11 and 20 days a fte r calving 

in  more than 15 per cent and between 51 to 60 davs in 80 per 

cent and in  71 to 80 days in 100 per cent o f the animals. 

Agarwal et a l ,  (1978) reported n eg lig ib le  fo ll ic u la r  develop­

ment on the day of parturition .

In normal cows, f i r s t  ovu la tion  was observed at about 1 ft 

to 15 days and two ovulations were recorded within 30 to 35 

days post-partum whereas, abnormal cows had only one ovulation  

during the period (Morrow et a l . ,  1966). Johanns et al, ( 19 6 7 ) 

noticed ovulation and corpus luteum formation within 30 lays

o f  calving in  normal cows.. In early post-partum period^ high
. . . . . .  . . . . . .  i _ _ ,,

occurrence o f (18 to 44 per cent) s ilen t or unobservable oes-
i;

trum accompanied by ovulation was recorded by Morrow et [a l. 

(19,69)* Usoanga (1973) opined that expression o f oestrus was 

quickly followed or preceeded by a period o f fo ll ic u la r  [atresia  

and one or more unobserved ovulations.

Perusal o f lite ratu re  revealed that several factors like  

breed o f cow, parity , season, milk production and abnormal 

calvings s ign ifican tly  influenced involution o f uterus and 

onset o f post-partum heat in animals. Beef cattle  tended to 

have a longer in terva l from parturition  to f i r s t  succeeding 

oestrus than in  dairy ca ttle , Roberts (1971) reported that 

the f i r s t  post-partum oestrus in  dairy and beef breeds varied  

from 32 to 76 days. In dairy cows, Baker (1969) observed
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post-partum ovulation from 20 to 45 days, while in  beef cows 

the in terva l ranged from 36 to 71 days. Similar observation 

were also made by Roberts (1971). He observed complete involu­

tion o f uterus in  dairy and beef cattle by 26 to 52 and 38 to 

58 days respectively.

While studying the effect o f parity o f the cow on the 

onset o f post-partum oestrum, Marion et a l. (1968) noticed on 

interval o f 40.6 and 34.0 days respectively fo r  pluriparous 

and primiparous cows. Raja and Patel (1972) observed shorter 

in tervals with succeeding calvings in  Kankrej ca ttle .

Uscanga (1973) opined that the interval was longest for p r i -  

mipara, shortest fo r  middle aged cows and again increased for  

cows over seven years. Hammond and Sanders, as cited by 

Morrow et a l . (1969), observed that the length o f time decrea­

sed with parity  to the third or fourth parturition and then 

increased. On the contrary, no effect o f age on post-partum 

oestrus was observed by Yadava et a l . (1976). Jana ana Mishra 

(1978) observed 41.00 _+ 2.27 and 50.64 4.31 days respecti­

vely  as post-partum oestrum interval fo r pluriparous and 

primiparous cows o f Sindhi, Sahiwal and Tarparker breeds.i
The values fo r  Sahiwal x Bos taurus cows (Brown swiss,

Holstein, Jersey) were 63.58 +_ 5.05 and 40.07 +_ 3.99 days for  

primipara and p luripara respectively. Panday (1979) also 

observed sim ilar differences.
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singh et a l ,  (1y65) observed no sign ificant influence o f
' ‘ 1 ' 1

season on post-partum oestrus. But, Baker (1969) observed 

that month of calving had direct errect on post-partum oestrus 

in terva l. In Africander cows, <Steenkamp et a l .  (1975) noticed 

that month o f calving had influence over the next conception 

and as date o f calving advanced from September to A pril, con- 

ception chances were reduced'. They surmised that th is may be 

due to the seasonal e ffect on post-partum ovarian activ ity .

In bu ffaloes, El— Sheikh and Mohamed (1977) did not observe any 

sign ificant e ffec t o f season on uterine involution. Poit-partum

uterine involution in  two groups o f buffaloes during Rainy,
/ ■ I

Winter and Slimmer season were 22.1, 23.0 and 20.7; and 27.54,
• • ii

26.17 and 25.45 days respectively (Gudi and Beshpande, 1977).
I1

in Dangi breeds o f cows, Purbey and Sane (1978) observed sig ­

n ifican t e ffec t o f season on post-partum oestrus. Seasonal 

distribution  o f heat was 40.4 per cent, 25.6 per cent

33.9 per cent during Summer, Monsoon and Winter respectively. 

Cows calving during Spring in  Ireland were found to have' short 

in terva l from calving to f i r s t  oestrum (aierington  et al„1978).

Onset o f post-partum oestrum was found sign ificantly

correlated idth leve l o f milk production o f the previous lac ta -
’ ' ' '■ ' ' ■ ' I'

tion. Donaldson et a l . (1967) observed an increase in  fe r t i l i t y

in  laotating animals (32 per cent) than in  nonlactating

(19 per cent) animals. Interval from parturition to f i r s t  heat
i*

was reduced from 90 to 72 days in these animals. Similar
.  '  ' I

observations were reported by Baker (1969) a lso . Olds and Seath,
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as cited by TJscanga (1973), reported that there was significant  

relationship between interval to f i r s t  oestrum and milk pro­

duction, But no significant Influence o f lactation  on post­

partum oestrum was observed by Yadava et a l ,  (1976).

Reports on the influence o f sex o f the c a lf  on the onset 

af post-partum oestrum in  cows are contradicting, Yadava 

et a l.(1976 ) observed that cows that had male calves had'

Longer post-rpartum oestrus in terva l, on the contrary Singh 

|t a l,(1965 ) and, BI-Sheikh and Mohamed (1977) observed no 

such influence in  cows and buffaloes respectively.

eooa nutrition before iand' a fte r  calving reduces the 

duration o f post-partum oestrus (Baker, 1969). Steenkamp 

~  (1975) reported that heavy cows could conceive even
■ i :

though they fa iled  to increase or lo st  weight, but smaller 

cows remained barren unless they gained weight considerably, 

Yadava et a l .  (1976) observed that f i r s t  oestrus a fter ca l­

ving was not affected by the difference in  body condition. 

Topps (1977) reported that sexual ac tiv ity  was d irectly  cor­

related to gain in  body weight during post-partum period; 

Yaudan and King (1977) have also concurred with the same; 

Raising le v e l o f feed. 45 days pre-partum to leve ls  above!,
'I

recommended allowance had no sign ificant influence on -poht- 

partum oestrus and, conception rate. But ra is in g  leve ls  o f
. p

feed intake during post-partum, increased reproductive perfor­

mance o f cows which were on leve ls  below recommended allowance 

(Bond and Weinland, 1978).
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Influence o f minerals on reproductive effic iency  in  

cows were studied by Hignett ana Hignett (1951 ) • Thejj: 

observed a d irect relationship between fe r t i l i t y  and pa l-  

eium-phosphorus intake in  dairy animals. Mathai et a l . 

(1973) observed that administration o f phosphorus compounds 

and vitamin A helped normal involution o f gen ita lia  arid 

also hastened the resumption o f oestrous cycle. Ghannam 

and A'ed-Elraheem (1978) reported that though vitamin A
iiI

supplementation fa iled  to show any apparent e ffect on Iconce-
i .

ption rate or gestation lengtn ix  nexpea early  onset o f 

post-partum heat in dairy cows.

Johanns et a l .  (1967) opined uua ip uvruiwiOL 

a fte r parturition  did not accelerate uterine involution.
ji'i

a it  Marion et a l .  (1968) found that administration o f 30 mg 

o f progesterone each day s ign ifican tly  increased the involu­

tion  period in  both intact and ovariectomised cows.

Mathai et a l . (1971) reported that in jection  o f 50 iu  o f 

oxytocin six  hour a fte r  calving promoted contraction o|f 

myometrium and enhanced involution o f  uterus. Kessler
jl

(1978) observed no sign ificant e ffec t on treatment with
■ "  "  ~  j !

10Q meg gonadotrophic release hormone from day one to day 

19 post-partum on f i r s t  oestrum a fte r  calving.

Pathological cond itions affecting uterine involution  

and post-partum oestrum were studied by many workers.
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Morrow et a l . ( 1966) observed that milk fever, dystocia 

and retained placenta, delayed uterine involution.
i

Menge et a l . (1962) reported that though uterine invoid- 

tion was la rge ly  independent o f ovarian activ ity , patho­

logy o f uterus as in pyometra and mucometra retained ihe
-!!

corpusluteum and affected the fo ll ic u la r  formation in the 

ovary, Johanns et a l .  (1967) observed that bacteria jjn 

la rge  number or their powerful toxins may a ffec t fe r t i l i t y
j ,

in  the post-partum period. Roy and Iwktuke ( 1 9 6 2 ) opined 

that, abnormal parturition causing damage to the uterus may 

delay i t s  involution fo r  several days. Morrow et_ a l .

(1969) also reported that mild uterine infection delayed 

normal involution fo r  seven to ten days and postponed the
i

onset o f post-partum oestrum. Studies on Swedish Friesian
i

cows by philipson (1976) revealed that any pathological 

changes in the uterus or trauma while calving delayed jjln-
'I

volution o f uterus. The genital tract o f post-partum 'cows
i

revealed Oorynebaoterium pyogenes. Coliformis, Streptococci 

or combination thereof, as the main pathogens 

( Studer and Morrow, 1978),





MATERIAL AND METHODS

One hundred and fifte en  cross bred cows (Jersey x Sindhii
and Jersey x lo c a l) calved during the period from February 

1978 to March 1979, belonging to the University Livestock 

Farm, Mannuthy, formed the material fo r th is  study. 'A ll 

the animals were maintained under identical conditions of 

feeding and management and were s ta llfed . The data of 

calving and other calving particu lars o f these animals were 

recorded. Subsequently, a l l  the cows were observed daily  

fo r  vu lval involution and looh ial discharge. Rectal palpa­

tion o f the cows were" done on day five  post-partum, and sub­

sequently at varying in terva ls  to observe the stage of re­

gression o f pregnancy corpus luteum and development and 

ovulation o f the fo l l i c le .  Cows which had dystocia,
!

abortion, retained placenta and m etritis were grouped as 

abnormal calvers and a l l  other animals were grouped as 

normal oa!vers. The animals were grouped into three, as 

low (below 4 l i t  o f m ilk ), medium (4 to 6 l i t )  and high 

(above 6 l i t )  on the basis o f average daily  y ie ld  upto 90 

days post-partum. The seasons were grouped into three as 

summer, rainy and winter (Mathai et a l . ,  1973). For studying 

the e ffect o f parity , oows were grouped as f i r s t  calvers  

(primiparous) second calvers and those calved thrice and 

above. The fo llow ing observations were made during the 

study.



Lochial discharge

A ll the cows were observed fo r the period of cessation 

o f loch ia l discharge. The period of loch ia l discharge was 

assessed from the day of parturition  t i l l  the day of 

stoppage o f loch ia even a fte r  gentle recta l massage.

Pregnancy corpus luteum.

The interval from the day o f parturition t i l l  the 

disappearence o f pregnancy corpus luteum in the ovary, as 

assessed by recta l palphtion was considered as the time for  

complete regression o f pregnancy corpus luteum.

Uterine involution

The completeness o f involution was considered by the 

return o f uterus to the normal location in pelvic or near 

pelvic region, approximately normal size o f uterine horns 

and attainment of normal uterine tone (Buch et a l , , 1955;

Roy and Luktuke, 1962).

Ovulation

The occurrence o f f i r s t  ovulation was ascertained by 

recurrent recta l palpation o f ovaries fo r  fo llic le s ,, This 

was la te r  confirmed by palpation o f corpus luteum a fte r four 

to six days o f the suspected day o f ovulation. The date; 

o f occurrence o f second ovulation was also noted as above 

and the in terva l from the day o f parturition was recorded.

14



la ter confirmed by rectal examination of genitalia.

Vulval involution

The measurement o f vu lval l ip s  was made from the 

dorsal commissure to, the ventral commissure immediately
j

a fter parturition  and subsequently at weekly in terva ls t i l l  

no more reduction in size was noticed, yulval regression  

was presumed to be completed when no further reduction in  

size and no additional appearence of fo lds on vulval lip s  

was noticed.

The aaxa were c la ss ified  according to the normality 

o f calving,breed, parity , season, milk y ie ld , weight and 

sex o f c a lf  to study the e ffect o f these factors on the 

d ifferen t parameters observed. The data collected were 

tabulated and analysed according to Snedecor and 

Cochran (196?)





RESULTS

With the object o f studying the post-partum oestrus 

and factors a ffecting  i t  in crossbred cows, a detailed  

investigation was conducted on 115 cross bred cows belons -
i'

ing to the University Livestock Farm, Mannuthy during the 

period from February 1978 to March, 1979, The observations 

on xne period ror, 1 . cessation o f loch ia l discharge 

2. degeneration o f pregnancy corpus lnteum, 3, uterine and 

vulval involution, 4, f i r s t  and second ovulations sand 

5* onsex or posx-parxum oestrum are presented in  Tables 1,
j

3* 5, 7, 9* 11 and 1?. nuxuence ox normalcy o f calving,
■ , i

breed, parity , season, milk y ie ld , sex and weight o f c a lf  

bn each o f the above parameters has - also been,studied.

Iiochial discharge

In normal and abnormal calvings loch ia l discharge 

ceased in  18.15 + 0.59 days and 29,35 + 1.07 days respe­

ctive ly  (Table 1 ). The difference was found to be highly 

sign ificant (Table 2 ). Jersey x. Sindhi and Jersey x lockL 

cows took 18.08 +_ 0.73 and 18.25 0.98 days respectively

(Table 3 ) fo r cessation o f loch ia. On analysis, the 

variation  was found to be not Significant ( Table 4 ). The
j . i

loch ia l flow  continued upto 18.434- 0.93, 19.00 4- 0.92 and 

17i54 2.84 days respectively in  primiparous, those
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calved twice and fo r  those calved thrice or more (Table’!.5 ). 

Statistica l analysis revealed that parity  had sign ificant  

influence on the cessation o f Idchia (Table 6 ), The 

duration o f  loch ia l flow was observed to be maximum 

(18,57 + 0,68 days) in rainy season j intermediate (18,4-4 + 

0,95 days) in  summer and minimum (16,71 + 1.08 days) in  

winter calvers (Table;7 ); the variation being s ta t is t ic a lly  

sign ificant (Table 8 )* However, the variation  in  loch ia l 

discharge in cows grouped according to milk y ie ld  was found 

to be not significant. (Table 10); the values being I9.0C +_

1*38, 17*45 +.0*81 and 18*01 ■+_ 0*82 days fo r  low, medium
!'

and high y ie ld ing cows respectively (Table 9 ). Cows with 

male calves took 17.97 +0 .8 3  days and those with female 

calves took 18.31 0.79 days fo r cessation o f lochia

(Table 11). Analysis o f data revealed that the variation

was not sign ificant (Table 12). Weight o f the c a lf  also  

showed no sign ificant influence on loch ia l discharge 

(Table 14). Cows with calves weighing 20 kg or below tobk

18.17 +, 0.98 days while those with calves weighing above!

20 kg took 18*14 +, 0.74 days fo r  complete stoppage o f 

loch ia l discharge (Table 13);

Pregnancy corpus luteum

The mean in terva l fo r the, regression of pregnancy 

corpus luteum in the animals presently studied is , given
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in  Table 1. Abnormal calvers were found to persist the 

pregnancy corpus luteum for longer period than normal 

calvers. Regression o f corpus luteum o f pregnancy was 

found to occur by 12.40 ♦ 0.39 and 20.75 +. 0.71 days in 

normal and abnormal calvers respectively, the variation  

being highly s ign ificant (Table 2 ). Jersey x Sindhi and
j

Jersey x Local cows showed 12.33 +. 0.49 and 12.54 + 0.66
*" f

days respectively (Table 3) fo r the complete regression !of 

corpus luteum o f pregnancy. The difference in  days was not 

sign ificant (Table 4 ). Primiparous cows, those calved 

twice and those with three or more calvings took 13.14 t! 0.65
;  I’

12.27 ♦, 0.65 and 12.15 +. O.96 days respectively fo r regres-
i

sion o f pregnancy corpus luteum (Table 5 ). Analysis o f the 

data revealed that parity  had no influence on the regres- 

sion o f pregnancy corpus luteum (Table 6 ). Luring summer, 

rainy and winter seasons, the mean days taken fo r  the 

regression were 13.17. + 0.75» 13.46 ♦ 0.54 and 10.61 ♦ 0;k88 

days respectively (Table 7 ). The data, on analysis, revealed 

sign ificant influence o f season on the regression o f corjms
i'

luteum (Table 8 ). Regression o f pregnancy corpus luteum 

occurred at 12.02 + 1.08, 12.00 + O.6 4  and 13.05 + 0.65 

days respectively in  low, medium and high y ie ld ing cows 

(Table 9 ). The variation  o f period in  the three groups 1 

s ta t is t ic a lly  sign ificant (Table 10). Cows with male calves
i,

took 12.44 ±  0.57 days and those with female calves took



19

12,37 ♦ . 0.55 days fo r the regression o f corpus luteum of 

pregnancy (Table 11); the variation  being not sign ificant  

(Table 12). Mean days fo r the regression o f corpus luteum 

fo r  cows.with calves weighing 20 kg or below and cows with 

calves weighing above 20 kg were 12*75 0.70 and 12*21 +

0.52 days respectively (Table 13). This variation  was not 

s ta t is t ic a lly  sign ificant (Table 14).

Involution o f uterus

Involution of uterus was observed to be delayed by

abnormal calvings, in normal and abnormal calvers, uterus

involuted in 28^70 *_ 0.60 and 37.15 +. 1 .0 9  days respecti-
! ' ' 

vely (Table 1 ). The difference beti-reen the two groups was

highly sign ificant (Table 2 ). Jersey x Sindhi and Jersey x 

local cows took 28.40 ^  0.36 and 29*05 ±  0.48 days respe­

ctive ly  fo r the involution o f uterus (Table 3 ). Analysis 

of data revealed no sign ificant variation  between breeds 

of the cow (Table 4 ). Uterine involution was complete at 

28.07 + 0.97, 29.75 + 0.97 and 28.65 + 1.43 days in  

primiparous, those calved twice and thrice or more (Table 5 ). 

S tatistica l analysis showed that parity  s ign ificantly  

influenced the uterine' involution (Table 6 ). During 

summer, rainy and winter seasons, the uterus was found to 

involute in 28.78 + 1.19, 28.74 + 0.86 and 28.46 +1 .40  

days respectively (Table 7 ). S tatistica l analysis revealed
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that involution o f uterus was not influenced by season 

(Table 8 ) .  Duration o f 29*10 1.54, 28.90 +_ 0.91 and

28.14 £ 0.92 days (Table 9 ) were noticed fo r  low, medium 

and high y ie ld ing cows fo r complete uterine involution. 

However, th is  variation was not found to be significant  

(Table 10). Those cows with male and female calves took 

28.72 ♦ 0 .8 9  and 28.97 ^  0 .8 5  days respectively fo r uterine 

involution (Table 11); the difference being not sign ificant
 ̂ . • i

(Table 12). An average period o f 29.21 + 1.00 and 28.42+ 

0 . 7 5  days was observed in  cows idth calves weighing 20 kg 

or below and those with calves weighing above 20 kg respe­

ctive ly  (Table 15). Analysis o f the data showed no s ign i- 

ficant variation  due to the weight o f c a lf  on uterine invo­

lution  (Table 14)-

F irst ovulation

The mean days fo r the f i r s t  ovulation in  normal and 

abnormal calvers were 29*01 + 1 . 0 7  and 41*20 _+ 1 .9 6  res­

pectively (Table 1 ), Analysis o f the data revealed signi­

ficant difference in  the period fo r  f i r s t  ovulation between 

normal and abnormal calvings (Table 2 ). F irst ovulation 

a fte r calving in  Jersey x Sindhi animals was noticed in

28.04 >  1.32 days and in  Jersey x loca l at 30.03 ^  1.77 

days (Table 3 ). The variation  o f time taken between the 

two types o f animals was not s ign ificant (Table 4 ) .  in  

primiparous cows, ovulation was observed in  28.60 + 1.68
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days and in cows calved twice and,thrice,or more at 

28*62 +_ 1*68 and 31*31 + 2,46 days respectively (Table 5)*
i

On analysi s , no s ign ificant influence was; noticed b etween 

f i r s t  ovulation and parity  status o f the cows (Table 6)| 

Ovulation occurred in 31.11 +, 1*90, 25,49 ♦, 1i36 and 

32.15+/. 2, 24 days respectively during summer, rainy and 

winter seasons (Table; 7 ).  This variation  in the d iffe ren t  

seasons was observed to be highly s ign ificant (Table 8 ).  

Average duration f o r 'f i r s t  ovulation: fo r  low, medium and 

high y ie ld ing cows were 29*00 + 2*84, 28,41 +.1,6? and 

30,20 1,70 days respectively (Table 9 ); however, th is

variation  was not sign ificant (Table 10). Cows wi th malbii
calves took 28,84 ♦, 1 . 5 6  days and those with female calves 

took 29.54 ♦. 1,50 days (Table 11) fo r post-partum f i r s t  

ovulation. On analysis, sex o f c a lf  was not found to in flu ­

ence the f i r s t  ovulation reriod (Table 12}. Sim ilarly, 

cows with calves weighing 20 kg or below had 30.08 + 1.78 

days while those with calves weighing above 20 kg had 

28,42 j* 1.33 days (Table 13). This difference was also  

found to be not s ign ifleant showing that weight o f c a lf  

did not influence the onset o f f i r s t  ovulation (Table 14)'.

Post-partum oestrum

It  could be seen from Table 1 xnax aonormai calvers  

took more time (60.68 +/f,55 days} fo r the onset o f.
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post-partum oestrum than normal calvers (52,40 +_ 5*06 

days). This variation  was found to be highly sign ificant  

(Table 2 ). Jersey x Sindhi and Jersey x loca l cows had

5 4 .0 9  +. 4,33 and 50,80 ♦ 5,92 days respectively fo r  the 

onset o f f i r s t  oestrum (Table 3 ), Analysis o f data re v e le d  

that post-partum oestrum was not s ign ifican tly  influence* 

by the breed o f the cow (Table 4 ),  Post-partum oestrum was 

observed at 58.24 + 4.53* 44.02 +_ 7.97 and 55.55 * 5.92 

days (Table 5) respectively fo r  primiparous, cows cslved 

twice and fo r those calved thrice and more. S ta tistica l 

analysis o f the data revealed that parity  influenced the 

post-partum oestrum sign ifican tly  (Table 6 ). During summer, 

rainy and winter seasons, the f i r s t  heat symptoms a fte r  

calving were observed at 50.96 +_ 6.52, 52.56 +_ 4.97 and 

53.41 *. 7.11 days (Table 7 ) respectively. This, on anal 

revealed that seasonal variation did not a ffect s ign ific
I,

the onset of post-partum oestrum (Table 8 ) .  F irst oestrum 

in  low, medium and high y ie l ding oows were observed at j

51.00 ♦ 8.14* 51.55 ♦ 5.76 and 54.78 + 5.44 days (Table 9 )
'I

respectively . S ta tistica l analysis revealed that onset o f  

post-partum oestrum was not influenced by the milk y ie ld  

o f the cow (Table 10). Cows with male calves took 52.10 ;i+

5.04 days and those with female calves took 52.73 2. ^*76 ,j 

days fo r  the onset o f post-partum oestrum (Table 11)« ;
:i

Analysis o f the data revealed no sign ificant difference in
!i
i
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the onset o f post-partum oestrum due to the sex o f the 

calf, (Table 12). Cows with calves x^eighing 20 kg or below
i!

took:55*53 +5*32 days, while those with calves weighing
ii

above 20,kg took 52.29 ♦ 4*78 days fo r post-partum oestrum 

(Table 13)* Analysis o f data revealed no sign ificant d if ­

ference in  the post-partum oestrum interval between the 

two groups (Table 14)*

Second ovulation

Second ovulation within 60 days post-partum was noticed
: . • ; ■ , ' •: ' j;

m ly in  normal calvers at a  mean in terva l o f 41.57 + 1.7b
i mtm '

lays (Table 1 ). Jersey x Sindhi and Jersey x loca l cows 

book 39*80 * 2.05 and 43*38 3*24 days respectively fo r

bhe second ovulation a fter parturition (Table 3 ). Analysis 

) f  the data revealed that the variation  was not sign ificant  

(Table 4 ). Second ovulation was observed at 47*03 + 3*59*
■ ’ t

38.00 4.25 and 40.25 £ 6.73 days (Table 5) in  primipardus,

cows calved twice and those ca±veq. tnrice or more respecti­

ve ly . S tatistica l analysis revealed no sign ificant d i f ­

ference in the duration between the three groups (Table 6 ). 

During summer, rainy and winter seasons, second ovulation
' ' i

was noticed at 45.17 > 3.60, 38.89 +_ 2.02 and 40.33 ♦ 5.09 

days respectively (Table 7 ),  without any sign ificant d i f ­

ference in  the duration (Table 8 ).  in high y ie ld ing cows 

second ovulation was observed at 42.00 + 2.68 days and in  

low and medium y ie lders at 44*00 +_ 4.64 and 38.58 2„68



days respectively (Table 9 ).  S ta tist ica l analysis did not 

reveal any sign ificant difference between the three groups 

(Table 10y. Cows with male calves and female calves iook
M

4 1 .7 8  +_ 2 .5 8  and 4 1 .4 7  * 2 . 4 0  days respectively (Table 1 1 )  

fo r  second ovulation; the difference being s t a t i s t i c a l l y  

not sign ificant (Table 12Q. Sim ilarly, cows with calves 

weighing 20 kg or below and those with calves weighing above 

2 0  kg had 4 5 .0 9  2. 2 .5 3  days and 3 8 .0 6  + / 2 . 2 0  days respecti­

vely (Table 1 3 )  and th is d i f f e r e n c e  w ag a l s n  not.
1 ; 1

sign ifican t (Table 14).

Involution o f vulva

Involution o f vulva to i t s  pregravid stage was found 

to be delayed ;by abnormal calvings and post parturn com­

p lications. In normal and abnormal calvings, vu lval invo-
ii

lution. was complete in  23.31 2. 0*51 and 30.00 *_ 0.94 days 

respectively (Table 1 ). Analysis o f the data revealed 

sign ificant variation  between the two (Table 2 ). However, 

the breed o f the cow did not have any sign ificant influence 

on vulval involution (Table 4 ). In Jersey x Sindhi cows 

23*64 + 0.64 days were required fo r vu lval involution y h ile  

the same fo r  Jersey x Local cows were 22.97 * 0.86 days 

(Table 3 ). Sim ilarly, parity  o f the cow was also not 

observed to e ffect s ign ificant variation  in  the vulval 

involution period (Table 6 ). In primiparous cows, vu lval
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involution was complete by 25*68 + 0*85 davs and in second 

calvers and cows calved thrice or more tne values were 

23*09 + 0*85 and 23*31 ±  1.25 days respectively (Table 5 ). 

Involution o f vulva was observed in 23.06 +_ 1.01 days in

summer, 25*20 +_ 0.73 days in  rainy and 24*08 + 1.19 days
~  /  , 1,

in  winter seasons,(Table 7 ).  S tatistica l analysis did not 

reveal any sign ificant variation  oetween tne tnree seasons 

(Table 8 ).  Average days, taken by low, medium and high 

yie ld ing cows were 25.10 ♦ 1.28, 22,02 ♦_ 0.75 and 23.01 + 0.77 

days respectively (,TaDie;9 ). Analysis o f the data showed 

sign ificant innuence or mine y ie ld  on duration o f vulval 

involution (Table 10). Cows with male and female calves 

took 22.94 + 0,75 and 23,66 0,72 days respectively

(Table 11) fo r  involution but the variation  was not s ign i-
v

flean t (Table 12). Sim ilarly, cows with calves weighing

20 kg or below took 24.46, + 0.91r days and those with salves 

weighing,above 20 kgtook  22 .23 t 0.68 days (Table 13).

This: difference was ; also not found to be significant iTable 14)

Aberrations o f post-partum oestrum

During the course o f the study, ooservations were also 

made on the incidence o f aberrations o f oestrum in  the
iill

animals studied (Table 151. Tt waa fmms that nut o-P 115  

cows, s ilen t oestrum was observed in  four ( 3 i 48 per c;bnt), 

delayed ovulation in  two ( 1 .7 4  per cent) and anovulatory



oestrum in nine (7.33 per cent) cows. The to ta l 

aberrations were observed to be 13.04 per cent.





Table 1 • Post-partum changes in normal and abnormal calvers.
(in  days)

Type o f 
calving

Lochial
discharge

Regression o f 
pregnancy cor­
pus luteum.

Uterine
involu­
tion

F irst
ovula­
tion

F irs t
oestrum

Second
ovula­
tion

Vulval
invblii*
tion

Normal
calving

18.15 + 
0.59 “  

(67)

12.40 +
0.39 ”  

(67 )

28.70 + 
0.60 ”  

(67)

29.01+
1.07”

(67>

52.40+
3.86”

(89 )*

41.57+ 
1.70”  

(28)

23.31+
0.51”

(67)

Abnormal
calving

29.35+
1.07“

(20)

20.76+
0.71

(20)

37.15+
1.09

(20)

41.20+
1.96
(20)

60.68+
7.55

(22)
N il 30.00+

0.94
(20)

*  Four animals showed s ilen t oestrum

Parenthesis denote number o f observations.
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Table 2. Between normal and abnormal calvings
analysis.

Source ss df Mss df F

Lochial discharge 1932.321 1 23.094 85 83.671**

Pregnancy corpus 
luteum 1073.119 1 10.2101 85 105.104**

Uterine involution 1099.374 1 23.936 85 45-929**

Thirst ovulation 2286.872 1 76.755 85 29«794**

F irst oestrum 1208.563 1 132.772 109 9*102**

Vulval involution 688.639 1 17.699 85 38.908**

* *  Significant at 1 per cent leve l.



Table 3. Influence of breed on post-partum changes
(in  days)

Breed o f  
cow

Lochial Regression Uterine F irst F irst  
discharge o f pregnan- involu - ovula- oestrum 

cy corpus tion tion  
luteum

Second Vulval 
ovula™ involu­
tion tion

Jersey x Sindhi 18.08+
0.73“
(4 3 )

12.33+
0.40~

(43 )

28.40+
0.36 -

(4 3 )

28.04+
1.32“

(4 3 )

54.09+
4.33“

(5 8 ) * *

39.80+
2.05“

( 20)
23.64+
O.6 4

(43 )

Jerset x Local 18.25+
0.98“

(24 )

12.54+
0.66-

(2 4 )

29.05+
0.48“

(2 4 )

30.03+
1.77“

(2 4 )

50.80+ 
5.92 

(3 1 ) * *

43.38+
3.24“
(8)

22.97+
0 . 86“

(2 4 )

Overall 18.16+
0.59“

(67 )

12.43+
0.39“

(6 7 )

28. 72+
0.60“

(67 )

29.03+
1.07“

(67)

52.44+
3 .86“

(8 9 )

41.59+
1.70

(2 8 )

23.30+
0.51“

(6 7 )



Table 4. Between breed group analysis.

Source ss d f Mss df F

LocniaJ. aiscnarge 3*485 1 994.705 2 0.003

Pregnancy corpus 
luteum 0.092 1 540.474 2 0.0001

Uterine involution 17.772 1 566.856 2 0.031

F irs t  ovulation 105.408 1 1219.491 2 0.086

F ir s t  oestrum 3.452 2 278.324 107
/

0.012
I

Second ovulation 73.032 1 84.041 26 0.869

Vulval involution 3.691 1 359.469 2 0.010



Table 5. Influence o f parity on post-partum changes,
(in  days)

Parity
Lochial
dischar­
ge

Regression 
of, pregnan­
cy corpus 
luteum

Uterine
involu­
tion

F irs t
ovula­
tion

F irst
oestrum

Second ' 
ovula­
tion

VUlval
involu­
tion

F irst calving 18.43*
0.93

(2 8 )

.13.14+
0.65“

(28 )

28.07+
0.97“

(2 8 )

28.60+
1.68

(2 8 )

58.24+
4.53“

(3 4 )* *

47.03+
3.59“

(1 4 )

23.68+
0.85

(2 8 )

Second calving 19.00+
0.92

(2 6 )

12.27+
0.65“

(26 )

29.75*
0.97

(2 6 )

28.62+
1.68

(2 6 )

44.02+
7.97

(3 5 )*

38.00+
4.25

(1 0 )

23.09+
. 0.85“  

(2 6 )

Three ?or more 
calving

17.54+
2.84”

(1 3 )

12.15+
0.96“

(1 3 )

28.65+
1.43

(1 3 )

31 .31 -
2.46

(1 3 )

55.55+
5.92“

(2 0 )*

40.25+
6.73”
(4 )

23.31+
1.25

(1 3 )

Overall 18.22+
0.59“

(6 7 )

12.42+
0.39“

(6 7 )

28.72+
0.60“

(6 7 )

29.44+
1.07“

(6 7 )

52.41+
3.86“

(8 9 )

41.64+ 
1.70 

(2 8 )

23.36+
0.51”

(67 )

* *  Two silen t oestrum 
* One silen t oestrum
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Table 6. Between parity status analysis.

Source ' ss d f Mss df F

loch ia l discharge 69.959 4 24.136 81 2.,898*

Pregnancy corpus 
luteum 29.596 4 11.997 81 2.466

Uterine involution 86.281 4 26.614 81 3.241*

F irst  ovulation 72.108 4 78.941 81 0.913

F irst oestrum 50.596 4 17.009 105 2.974*

Second ovulation 61*917 4 188.796 23 0*327

Vulval involution 5.417 4 20.222 81 0.267

* Significant at 5 per cent le v e l.



Table 7. Seasonal influence on post-partum changes..
(in  days)

Seasons
Isch ia l
discharge

Regression 
o f pregnan­
cy corpus 
luteum

Uterine 
■ involu­

tion

F irst
ovula­
tion

F irst
oestrum

Second
ovula­
tion

Vulval
involu­
tion

Sommer 18.44+
0.95"

(18 )

13.17-
0.75"

(18)

28.78+
1.19"

(18)

31.11 + 
1.90“  

(18)

50.96+
6,.52"

(25)

45,. 17+ 
3.60“  

(6 )

23.06+
1.01"

(18)

Rainy 18.57+
0.68“

(35)

13.46+
0.54"

(35)

28.74+
0.86"

(35)

25.49+
1.36”

(35)

52.56+
4.97

(43)

38.09+
2.02

(19)

23.20+
0.73"

(35)

Winter 16.71+
1.08“

(13)

10. 61 + 
0.88“  , 

(13)

28.46+ 
1.40" 

(13 )

32.15+
2.24

(13)

53.41 + 
7.11" 

(21)

40.33+
5.09"
(3 )

24.08+
1.19"

(13)

Overall 18.66+
0.59

(67)

12.37+
0.39
.̂67)

28.73+
0.60 

A /Try \ \Ut )

29.21+
1.07"

(67)

52.39+
3.86
raq)> ~ A

41.48+
1.70

(28 )

23.34+
0.51

(6? )
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Table 8. Between season analysis.

Source ss d f Mss df F

Lochial discharge 95.754 4 16.346 81 5.857**

Pregnancy.corpus 
luteum 32.85X 4 ' 10.185 81 3.225*

Uterine ihvQj.uvion 4.632 4 25.669 81 0.180

F irst ovulation 235.606 4 65.035 81 3.592**

F irst oestrum 1284.521 4 1062;216 105 1.209

Second ovulation 156.408 2 77.811 25 2.010

Vulval involution 15.972 4 18.515 81 0 .8 6 2



Table 9. influence of milk yield on post-partum changes.
(in  days)

Milk y ie ld
loch ia l
discharge

Regression 
o f pregnan­
cy corpus 
luteum

Uterine
involu­
tion

F irst
ovula­
tion

F irst
oestrum

Second
ovula­
tion

Vulval
involu­
tion

low
(6 l i t  and 

below)
19.00+
1.38“

(10 )

12.02+
1.08“

(1 0 )

29.10+
1.54"*

(1 0 )

29.00+
2.84“

(1 0 )

5 1 . 0 0 +
8.14“

(1 7 ) * *

44.00+
4.64“
(4 )

25.10+
1.28“
(1 0 )

Medium 
(4  to 6 l i t )

17.45+
0.81“
(2 9 )

12.00+
0.64“
(2 9 )

28.90+
0.91
(29 )

28.41+
1.67“
(29 )

51.55+
5.76“
(3 4 ) *

38.58+
2.68“
(12)

22.02+
0.75“
(2 9 )

High 
( above 6 l i $  )

18*01+
0.82“
(28 )

13.05+
0.65""
(2 8 )

28.14+
0.92“
(28 )

30.20+
1.70
(28 )

54.78+
5.44“
(3 8 )*

42.00+_ 
2. 68 
(12 )

23.01+
0.77
(2 8 )

Overall 18.14+
0.59“
(67 )

12.35+
0.39“"
(6 7 )

28.71+
0.60“
(6 7 )

29.20+
1.07“
(6 7 )

52.44+
3.86
(89 )

41.53+
1.70“
(2 8 )

23.34+
0.51”
<67)
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Source ss d f Mss d f p

Lochial discharge 32.493 4 22.630 81 1.435

Pregnancy corpus
luteum 36.398 4 10.694 81 3.403*

Uterine involution 25.514 4 23.858 81 1.069

F irst ovulation . 9.509 . 4 80.547 81 0.118

F irst oestrum 154.812 4 1126.5 4 4  105 0.137

second ovulation : 58.595. : 2 85.936 25 0.681

Vulval involution 42.813 4 16.413 81 2.608*

Table 10. ^Between milk y ie ld  analysis.



Table 11. Influence of sex o f ca lf on post-partum changes
(in  days)

Sex o f c a lf
Lochial
discharge

Regression 
o f pregnan­
cy corpus 
luteum

Uterine
involu-
tion

F irst
ovular
tion

First
oestrum

Second
ovula­
tion

Vulval
involu­
tion

Male 17.97+
; 0.83" 
(32)

12.44+
0,57"
(32)

28.72+
0.89
(32)

28.84+ 
1.56" 
(32)

52.10+
5.04"
(4 2 )**

41.78+
2,58
(13)

22.94+
0.75"
(32)

Female 18.31+ 
0.79" 
(35 )

12.37+
0!.55”
(35)

28.97+
0.85"
(35)

29.54+
1.50“
(35)

52.73+
4.76"
(47.)**

41.47+
2.40”
(15)

23.66+
0.72”
(35)

Overall 18.14+
Q.59"
(67 )

12.41+
0.39"
(67)

28.73+
0.60“
(67)

29.11+
1.07"
(67 )

52.41+
3.86”
(69)

41.64+ 
1.70”  
(28)

23.30+
0.51“
(67)
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Table 12. Between sex o f c a lf analysis.

Source ss df Mss d f F

Lochial discharge 51.623 2 22.40? 83 2.303

Pregnancy corpus 
luteum 0.261 2 10.449 83 0.024

Uterine involution 9.558 2 25.300 83 0.377

F irst ovulation 12.712 2 78.298 83 0.162

F irst  oestrum 1367*617 2 1064.818 107 1.284

Second ovulation 13.450 1 86.332 26 0.1155

Vulval involution 6.828 2 18.141 83 0.376



lable 13. Influence of weight o f c a lf on post-partum changes
(in  days)

Weight o f 
c a lf

loch ia l
discharge

Regression Uterine F irst  
o f pregnan- involu- ovula- 
cy corpus tion tion  
luteum

F irs t  Second Vulval
oestrum ovula- involu­

tion tion

20 kg and 
below

18.17+
0.98"
(24 )

12.75+
0.70"
(24)

1.00"
(24 )

?u.ua+
1.78"
(24 )

S9.o?+
5.52"
(42 )**

4>.uy+
2.53"
(12)

<^•46+
0.91"
(24)

Above 20 kg 18.14+
0.74"
(43)

12.21+
0 . 52"
(43 )

28.42+ 
0.75 ~  

(43 )

28,42+
1.33"
(43)

52.29+
4.78"
(4 7 ) * *

38.06+
2. 20"
(1 6 )

22.23+
0 . 68"
(43 )

Overall 18.15 
0.59 ' 
(671

12.44+
0.39"
(67 )

28.74+
O.bO"
(67)

29.03+
1.07“
(67)

52.431
3-86
(89)

41.57+
1.70"(*8)

23.34+
0.51"
(67)
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Table 14. Between weight of ca lf analysis.

Source .......................as . d f Mss d f F

Lochial discharge 15.510 2 23.277 S3 0.666

Pregnancy corpus
luteum 8.918 2 11.651 83 0.765

Uterine involution 12.870 2 24.202 83 0.531

F irst ovulation 117.610 2 75.770 83 1.552

F irst oestrum 1631.254 2 1190.309 107 1.370

Second ovulation 322.005 1 77.115 2b 4.175

VUlval involution 21.733 2 20.015 83 1.085



Table 15. Aberrations o f post-partum oestrum.

Ho. o f .Ho. . o f
observations Animals Percentage

1. Silent oestrum 115 4 3.48

2. Delayed ovulation 115 2 1.74

3. Anovulatory oestrum 115 9 7*83

Total 115 15 13.04





DISCUSSIOH

Reduction in the length o f service period depends 

mainly on the resumption o f oestrous cycle a fter calving  

and fe r t i l i t y  status during the period. A host o f factors  

originating during the post-partum period have been found 

to influence th is . I t  i s  aimed, in the present study, to 

understand the occurrence o f f i r s t  post-partum heat and 

factors influencing i t  in  cross bred cows. Duration o f 

loch ia l discharge, persistence o f pregnancy corpus luteum, 

time taken fo r  genital involution, occurrence o f f i r s t  ovula­

tion and observable heat, were the parameters studied. 

Influence o f pathology o f calving, parity status o f cows, 

seasons o f calving, milk y ie ld  and sex and weight o f c a lf  

on each o f the above parameters have been analysed by close 

observation on an experimental herd o f cross bred cows.

From the data presented in Table 1, 5 and 7 i t  could be 

seen that duration o f loch ia l flow  was influenced by norma­

l i t y  o f calving, parity  status and season o f calving.

Lochial discharge persisted s ign ifican tly  fo r longer period 

(29.35 1.07 days) consequent to abnormal calvings than

normal calvings (18.15 ^  0.59 days). Rasbech (1950) observed 

that ca ttle  often contracted spontaneous puerperal infection  

causing maximal growth in  the uterine lochia. Tennant et a l .  

(1967) observed that about 30 to 35 per cent of a l l  cows
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dad upto 200 ml o f loch ia between 10 to 20 days post-partum, 

whereas only two to fiv e  per cent had th is much volume 

by 30 to 50 days post-partum. The flow  o f loch ia l discharge 

for prolonged period was attributed bv him to nathology o f 

uterus due to in fection  during post-partum period.

Roberts f1971} reported that abnormalities o f calving increa­

sed tne CnailCeS Of nt.f>nne rinT'lnrr miPTnprnl rler-ind.

I t  could therefore be inferred that prolonged vu lval discharge 

presently observed in  abnormal calvers was due to prolonged 

in fection o f uterus. The present stuay aiso revealed that 

the loch ia l discharge persisted fo r  longer period in  abnormal 

calvers.

I t  may be observed from Table b that parity  o f the cows 

s ign ifican tly  influenced the duration o f lo ch ia l discharge.

The duration  was longest  in  second c a lv e rs  fo llow ed  bv n r i -  

mipara and those calved more than thrice . This variable  

duration o f loch ia l discharge in  d ifferen t parous Einimals 

is  in  agreement with the findings of Roberts (1971).

I t  could be seen from Table 7* that season o f calving 

sign ifican tly  influenced the time tatcen fo r  cessation or 

loch ia l discharge, ine perxoa o f loch ia l cliscnarge was1 

shorter during winter and longer in  summer and rainy seasons.
’ ’ ' " . " ■ I,

Perusal o f lite ra tu re  did not reveal any sign ificant in flu ­

ence o f season on the cessation o f loch ia l discharge,

However, uterine involution being concomitant with lochiai
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discharge (Morrow et a l ,  1966 ) the variation  presently  

observed could be attributed to the variation  in  the dura­

tion o f uterine involution in  d ifferen t seasons.

I t  may be observed from Table 1 that pregnancy corpus
I

luteum degenerated by 12,40 0,39 days in normal calvers

and persisted for longer period (20,75 £ 0,71) in  abnormal
i

calvers. In normal cows, the period ranged from 8 to 1|7 days. 

The present finding i s  in  agreement with Morrow et a l .  ,(1969) 

who observed xnax regression o f corpus luteum occurred in  

14 days post-partum in  normal calvers. On the oxner nann, 

heiige so cu., ^ iyo2 ) and Morrow et a l . (1969) observed 

prolonged l i f e  o f corpus luteum when the uterus was infected. 

I t  may be concluded from the present investigation that1 

corpora lu tea  tend to persist in abnormal calvers due to 

uterine pathology. Pregnancy corpus luteum regressed in  

10.61 0*88 days in  winter, 13.46 _+. 0.54 days in  rainy j and

1 3 .1 7  ±  0.75 days in  summer seasons. I t  was revealed that 

season o f calving had sign ificant influence on the regression

of pregnancy corpus luteum. This is  in  concurrence with the
I;

findings o f Morrow et a l .  (1969). The present observation 

revealed that high yield ing cows retained the corpus luteum
l'

fo r longer period (13.05 •+, 0.65 days) than low (12.02 + 1.08 

days) and. medium y ie lders (12.00 +_ 0.64 days). Morrow et̂  a l . 

( 1969) also  stated that corpus luteum o f pregnancy remained
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unchanged fo r a longer period a fte r  parturition, secondary 

to high production. But factors lik e  sex and. weight o f ; the 

c a l f , parity and breed o f the cow were not found to influence 

the duration o f regression o f corpus luteum in this study.

in normal ana aonormal calvers, uterus involuted in  

28.70 + 0.60 and 37.15 +̂ 1.09 days respectively (Table 1 ), 

the difference being highly s ign ifican t. Rasbech (1950).

Buoh et a l .  (1955)* Norwood (1Q6 3 ) and Boyed (1925) andjKhar 

(1969) as cited by Jana and Mishra (1978) and Jana and Mishra 

(1978) also observed that abnormal calvers took sie-eifiean+.iv 

more days fo r  uterine involution. The present observation 

that normal calvers took 28.70 +_ 0,60 days fo r  uterine involu­

tion is  in  keeping with the findings o f Johanns et a l .  (1967)
'r

borrow et a l .  ( 1969 ) and Roberts (1971). The time taken fo r  

uterine involution in abnormal calvers in  th is study i s  com­

parable to the findings o f Jana and Mishra (1978) in crpss 

bred cows. Gier and Marion (1968) put forward the hypothesis 

that these delays in abnormal cases were due to decrease in  

the uterine m otility immediately axter parturition , thus in­

h ib iting the normal rapid regression o f the uterus brought 

about by frequent muscular contractions o f the myometrium in  

the in i t ia l  24 hours. s The period fo r uterine involution was 

shorter in  primipara (2 8 .0 7 + 0 .9 7  days) than bipara ( 2 9 .7 5  ♦

0.97 days) and those calved more than thrice (28.65 * 1*43 days).
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Ehis is  in  accordance with the findings o f Casida and 

Misnicky (1950), Buch et a l .  (1955)* Marion et a l .  ( I 96L ,, 

borrow et a l . (1966  & 1969) and Hafez and Jainudeen (1974,)

In Bos taurus and Jana and Mishra (1978) in  cross bred colws
• ii

who have observed that the duration o f involution o f uterus
' •! <■

>/as less  in  primiparous cows than in  pluripara. Hoy and :
‘! i'

[iuktuke (1961) also observed a positive correlation betweenl!
Involution time and number o f calving in bu ffa loes. On the 

contrary, Bhalla et a l . (1966) in  buffaloes observed that 

jalving sequence had no sign ificant influence on genital

Involution. I t  was also observed that the breed o f the cow,
l:

season o f calving, milk y ie ld  and sex and weight o f the c a lf  

lid not have any sign ificant influence on uterine involution. 

3halla et a l . (1967) and Jana and Mishra (1978) also observed 

.10 marked influence o f breeds on uterine involution. Chauhan 

et a l .  (1976) indicated that the involution o f uterus was \

sign ifican tly  faster during spring and winter in  buffaloes
!'

than in other seasons. On the contrary j Roy and Iuktuke jj

(1962) observed no such influence in bu ffa loes. The present 

observation that milk y ie ld  has no e ffec t on uterine involu­

tion i s  in  concurrence with the findings o f Morrow et a l .

(1966), The observation that neither sex nor weight o f the:.
!

c a lf  influenced the uterine involution is  in  agreement with
j

the findings o f Francis and Raja (1971) in  Sindhi cows and; 

Bhalla et a l .  (1966) in bu ffa loes.
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Data presented in  Table 1 revealed that the onset o f 

f i r s t  ovulation was sign ifican tly  delayed in  abnormal calvers. 

This is  comparable to the reports o f Morrow et a l . (,1969 ) 

who also observed a sign ificant variation in the onset of 

f i r s t  ovulation between normal and abnormal calvers. How­

ever, the duration fo r f i r s t  ovulation in the present study 

in normal calvers was longer (29.01 +_ 1.07 days) than the 

period (15 days) reported by Morrow et a l . (1969). This 

longer duration could probably, be attributed to the manage­

ments! and breed differences o f tne herds. Similar variation  

has also been observed in normal cows by Benjaminsen and 

Tomasgarrd (1978). I t  could also be seen that, occurrence o f 

f i r s t  ovulation in normal calvers ranged from 11 to 54 days 

which i s  comparable to the reports o f Menge et a l . ( 19 6 2 ) 

and Morrow e£ a l .  ( 1966^. The longer in terva l fo r the onset 

of f i r s t  ovulation in  abnormal calvers cou ld .be attributed  

to the delayed regression o f pregnancy corpus luteum. Data 

presented in  Table 7 showed a sign ificant influence o f season 

on the onset o f f i r s t  ovulation, In rainy season, ovulation  

was observed ea r lie r  than in summer and winter. Morrow et a l . 

(1969) a l sd observed a sign ificant variation  in the onset o f

ovulation due to seasons. Hoiirever, breed and parity o f the ' ' • ' **
cow, millc y ie ld  and sex and weight of the. c a lf  were not found 

to influence the onset o f f i r s t  ovulation. :
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Perusal o f data in  Table 1 revealed that the f i r s t  

post-partum oestrum occurred at 52.40 + 3.86 days and 60.68+ 

7.55 days respectively in  normal and abnormal cows. Analysis 

o f the data showed that the interval between parturition and 

f i r s t  oestrum was s ign ifican tly  altered by abnormal parturi­

tion . The f i r s t  post-partum oestrum occurred 8.28 days 

ea r lie r  in  normal than in  abnormal cows. Chapman and Casida 

(1937) noted that f i r s t  oestrum occurred 2.1 days 

(69.3 Vs 71.4) ea rlie r  in  cows with normal parturition than 

those with abnormal parturition , while Buch et a l .  ( 1 9 5 5 ) 

reported a three day (33 Vs 36) longer interval in the la tte r  

group. Sim ilarly, Menge et a l .  (1962), Morrow et a l . (1966 

and 1969) and Jaiia and Mishra (1978) also  noted variation in  

the post-partum oestrous interval between normal aid abnormal 

calvings. Morrow et a l .  ( 1969) attributed th is wide variation  

to the e ffec t o f disease at or near parturition . The number 

of days required fo r the onset o f post-partum oestrum in  

primiparous, biparous and those calved thrice and more were 

58.24 £ 4*53» 44.02 +_ 7.97 and 55*55 5.92 days respectively.

The average interval from calving to the occurrence of f i r s t  

detectable heat was s ig n if icantly higher in primiparous cows 

compared to the other two groups. Herman and Edmond sion 

(1950) as cited by Morrow et §1,(1966), also found that the 

age o f cow was a factor that influenced the interval from 

parturition  to f i r s t  oestrus. They also stated that th is  

period was longest in  primiparous cows (75 days), shortest 

in middle aged cows (50-60 days) and increased (60-70 days)
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fo r  cows over 7 years o f age. Wiltbank aid Cook (1959), 

TJscanga (1973) and Jana and Mishra (1978) also stated that 

post-partum oestrous interval decreased with increase of! 

parity . Howeverj Olapp (1937), Buch et a l .  (1933),

Warniok et a l . (1955) and Foote et a l . (1960) did not find  

any effept o f parity  on the post-partum oestrous in terva l. 

The interval from calving to f i r s t  oestrus was noted to he 

54.09 *_■ 4.33 days in  Jersey x ,Sindhi cows and 50.80 +_ 5.92 • 

in  Jersey x Local cows. However, the difference in  the 

in terva l between the two groups was not sign ificant* Obser-* ' ' 1 ii!
vation sim ilar to th is  has been:recorded by Jana and Mishra 

(1978) in  cross bred cows* I t  could be seen from Table 1,0.* • ij
that milk y ie ld  had no sign ificant influence on the onset

o f f i r s t  oestrum. Olapp (1937), Herman and Edmondson (19(50)
|!

as cited by Mbrrow et al.(1960)and also Morrow et al„ (19&£) 

indicated that there was no sign ificant correlation between 

the in terva l to f i r s t  oestrum and milk production. On the 

other hand, Old and Sheath (1953) reported a s ta t is t ic a lly  

sign ificant relationship between the in terva l to f i r s t  

oestrum and milk production. I t  was also reported that, 

fo r each additional 1000 lb  o f milk with four per cent fa t  

produced, during the f i r s t  120 days o f f i r s t  location, 

there was a period o f 1.5 more days between calving and 

f i r s t  oestrus. The present study also revealed a non sign i­

ficant difference in  the post-partum oestrus interval



between seasons (Table 8 ).  This is  essen tia lly  in keepinte 

with the findings o f Herman and Edmondson (1950) as citec 

by Morrow et a l , (1966), Warniok e t : al., (1955) and Wiltbank 

Cook (1958) who reported that th is  in terva l was not corre la ­

ted with season. In contrast, Chapman and Caisida ,(1937) 

suggested that the post-parturn.oestrus in terva l tended to be 

longer in  spring than in other seasons o f the year. Sim ilarly, 

Buch et a l .  (1955) observed marked variation  in  th is period
.  ’  ‘  "  .  '  f

between spring, summer f a l l  and winter. , Supporting the above 

findings, Carman (1955) also indicated that cows calving

during March required longer interval than cows calving during
■ ' i

September. The present observation that there i s  no s ig n if i ­

cant d ifference between seasons might be due to the n eg lig ib le  

variation in  temperature existing in  th is area between 

seasons. In cows with male and female calves the post-partum 

oestrum was observed to occur at 52.10 +_■ 5.04 and 52.73 +J4.76 

days respectively (Table 11). Analysis o f the data revealed
I

no s ign ificant difference in ’ the onset o f post-rpartum oestrum 

due to the sex o f the c a lf  „ Sim ilarly weight o f c a lf  also was 

not found to influence the onset o f post-partum oestrus 

in terval (Table 14). Perusal o f availab le  lite ra tu re  does 

not throw muoh ligh t on the above factors influencing the j 

nost-partum oestrus interval in cross bred cows.



Second ovulation was observed at a mean interval of

41*57 + 1*70 days in normal cows whereas i t  was not observed 
”  I:

within 60 days in  abnormal calvers. The possible e tio log ica l

factors leading to the delayed onset o f f i r s t  ovulation in

abnormal calvers could be attributed to the delay in the

second ovulation as w ell.

The average values presented in  Table 1 and 9 revealed
i:

that duration o f involution o f vulva was s ign ifican tly  dela-
• j

yed in  abnormal calvers. Roberts (1971) opined that inflam­

mation o f uterus would a ffect vagina and vulva also leading 

to delayed vulval involution. Jana and Mishra (1978) also
f

indicated a positive correlation between vulval and uterine 

involution in  normal and .abnormal calvers. The present 

findings, that vu lval involution is  delayed in  abnormal 

calvers, support the above view. A sign ificant correlation  

was observed between milk y ie ld  and vulval involution  

(Table 10). Duration o f vu lval involution was prolonged in  

low than in  medium and high y ie ld ing cows. Factors like  

breed o f the cow, sequence and season o f calving and sex and 

weight o f the c a l f  had no influence on the duration o f vulval
i

involution. On these aspects, the behaviour of the cross! 

bred cows i s  comparable to those o f buffaloes (Bhalla et ial. 

1966) and Sindhi cows (Francis and Raja, 1971).

During the course o f the study, an incidence o f 3.48i

per cent of s ilen t oestrus, 1.74 per cent o f delayed ovula-
j ;

tion and 7*83 per cent o f anovulation were recorded. The
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incidence o f various aberrations currently observed is  lower 

when compared to the e a r lie r  reports o f Labhsetwar et a l.' i* ■. ~ 1 i
(1963) and Morrow et al* (1969) in nows and w&mbooth.irinad

(1976) in bu ffa loes. This low incidence might be due to 

breed, climate and managerial conditions. I t  could also be 

attributed to the practice o f weaning at b irth  in the herd, 

Thibault and Levasseur (1974) indicated that the incidence 

o f s ilen t ovarian cycle was high in suckled cows.

Prom the foregoing paragraphs, itm ay be concluded that 

the loch ia l discharge was prolonged in abnormal calvings 

than in normal ones. The period o f uterine involution, onset 

o f f i r s t  and second ovulations and the f i r s t  post-partum 

oestrus were also si/mi ficantl.v delaved in  cows with abnormal 

parturition . The corpus luteum o f pregnancy regressed early  

in  normal ones. The above variation  in the abnormal cows 

could be attributed to the pathology o f uterus associated 

with abnormal calvings as corroborated in  the lite ra tu re  

cited . The study also revealed that the breed and sex ana 

weight o f c a lf  exerted no influence on any o f the reproductive 

parameters currently observed. Parity was found to influence 

the cessation of loch ia l discharge, uterine involution and 

the onset o f post-partum oestrus, significant variations  

between season were also noted ib r  the duration o f loch ia  

discharge, time taken fo r  regression o f pregnancy corpus 

luteum and fo r  the onset of f i r s t  ovulation. Milk y ie ld
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during the f i r s t  90 days was also found to influence the 

regression o f pregnancy corpus luteum and -vulval involu­

tion . The incidence o f aberrations o f oestrum (13*04 per 

cent) presently observed was low compared to e a r lie r  reports.





SUMMARY

The aim of the present investigation was to study 

the various reproductive parameters that influence the 

onset o f post-partum oestrum in cross bred cows* : Factors 

lik e  cessation o f loch ia l discharge, regression o f preg­

nancy corpus luteum, period fo r uterine involution, onset 

o f f i r s t  aid second ovulation, occurrence o f f i r s t  oestrum 

and the period for vu lval involution were considered fo r  

the study. The influence o f normalcy o f calving, breed, 

season o f calving, milk yield.and weight and sex o f the 

c a lf  on the above parameters were also observed.

The material used in the present study consisted of 

115 cross bred cows o f Jersey x Sindhi and Jersey x loca l 

breeds belonging to the University Livestock Farm attached 

to the Kerala Agricultural University, Mannuthy. They were 

maintained under identical conditions o f .feeding and mana­

gement and were s ta ll - fe d . After calving, they were grouped 

into normal and abnormal calvers based on the normalcy o f 

parturition .

The time required fo r cessation of loch ia In normal 

and abnormal calvings was observed to be 18,15 0.59 and

29.35 ±  1.0? days respectively? the variation  being s ig n if i ­

cant. The duration fo r cessation o f loch ia, 18.43 i  0.93? 

19.00 +_ 0.92 and 17.54 ^  2.84 days respectively for primipara,



bipara, and fo r those calved thrice or more were found to 

vary s ign ifican tly  between the groups. The loch ia l d is ­

charge ceased at 18.57 ^  0,68 days in rainy, 18.44 + 0.95 

days in summer and 16.71 ♦ 1.08 days in  winter seasons. 

Analysis o f the data showed significant variation  between 

seasons. However, the duration fo r cessation o f lochia in  

cows grouped according to breed, milk vie!d and n#»Tr ^nd 

weight o f the calve was not found to varv si.anif icantly.

Abnormal calvers were found to persist the pregnancy 

corpus luteum fo r  a s ign ificantly  longer period (20.75 ^  .

0.71 days) than normal ones (12.40 + 0.39 days). The dura­

tion fo r complete regression o f pregnancy corpus luteum in 

summer (13*17 + 0.75 days), rainy (13*46 +_ 0.54 days) and 

winter (10;61 0.88 days) seasons also showed sign ificant

variation . Sim ilarly, the time taken fo r complete regres­

sion o f pregnancy corpus luteum ie .  12.02 + 1.08, 12.00 +

0.64 and 13.05 + 0.65 days respectively in low, medium and 

high y ie ld ing cows was also found to vary s ign ifican tly . 

However, factors lik e  breed, parity  o f the cow and sex and 

weight o f the c a lf  showed no sign ificant influence on the 

regression of the pregnancy corpus luteum.

Involution o f uterus was s ign ifican tly  delayed in abnormal 

parturition  (37.15 +. 1.09 days) than, normal ones (28.70 +

0.60 days). The period required fo r comnlete involution of*

55



56

uterus was s ign ifican tly  low in  primiparous than in  p lu r i -  

parous cows. Breed o f the oow, season o f calving, milk 

y ie ld  and sex and weight o f the c a lf  were observednc&.>tcinflu- 

enoe the involution o f the uterus.

The mean days fo r the onset o f f i r s t  ovulation in  

normal and abnormal calvers were 29.01 * 1.07 and 411>20 +■ 

1.96 days respectively; the variation being being s ig n if i ­

cant. Sim ilarly, sign ificant variation was also observed in  

the onset o f f i r s t  ovulation between seasons in the experi­

mental animals studied; the values being 31.11 ♦ 1.90 days, 

25.49 £  1.56 days and 32.15 £  2.24 days respectively during 

summer, rainy and winter seasons, a it , the variations due 

to breed, parity , milk y ie ld  and sex and weight of c a lf  were 

not s ign ifican t.

Cows with abnormal parturition  took sign ifican tly  more 

days (60.69 ^  7.75 days) than normal ones (52.40 +_ 3.86 days) 

fo r exhibiting f i r s t  observable post-partum oestrus, primi­

parous cows also took s ign ifican tly  more days (58.24 + 4.53) 

than bipara (44.02 *_ 7 .9 7 ) and those calved more than twioe 

(55.55 5 .92 ) fo r exhibiting oestrum. However, the duration

for the onset o f post-partum oestrus was not s ign if ioantly  

altered by the breed and milk y ie ld  o f the cow, season o f , 

calving and sex and weight o f c a lf .

The interval between calving and the onset o f second 

ovulation was not found to be altered s ign ificantly  by any 

o f the factors studied.
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Vulval involution was s ign ifican tly  delayed in 

abnormal calvers ( 3 0 . 0,0 +_ 0.94 days) than in  normal one3 

(23,31 ♦. 0.51 davs). The time taken fo r  vulval involution  

in  low, medium and high yielding cows averaged at 25 <.10 

1.28, 22.02 +0 .75  and 23.01 +; 0.77 days respectively. The 

data on analvsi s , showed that the high yielding cows ;took 

s ign ifican tly  niuic uxmc xbr vu lval involution. On the 

other nana, factors lik e  oreea ana parity  or the cow, 

season or carving ana sex and weight o f the c a lf  were not
f

found to influence vulval involution. During the course of 

study, an incidence b f 13.4 per cent o f aberrations o f 

oestrum lik e  s ilen t oestrus, delayed ovulation and anovula­

tion were also observed.

To sum up, i t  could be stated that a l l  the parameters 

studied were adversely affected by abnormal parturition .

In normal cows, parity s ign ificantly  influenced cessation 

o f loch ia , involution o f  uterus and onset o f post-partum 

oestrum. Significant seasonal variation  was observed in  

cessation o f loch ia, regression o f pregnancy corpus luteum
,l

and f i r s t  ovulation. The milk y ie ld  o f the cow was found jjto 

influence sign ifican tly  the regression o f pregnancy corpus' 

luteum and vulval involution. However, breed of the cow 

and sex and weight o f the c a lf  had-no influence on any of 

the reproductive parameter studied.
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ABSTRACT

The object o f the study was to find  out the various 

reproductive parameters thaife influence the onset o f post­

partum oestrus “in cross bred cows. With th is  object in 

iriew. a detailed investigation was undertaken in  a herd 

o f 115 cross bred cows o f Jersey x Sindhi and Jersey x 

loca l breeds belonging to the university livestock Farm 

o f the Kerala Agricultural University, Mannuthy during 

the period irom February 1978 to March, 1979. After 

parturition , they were grouped into normal and abnormal 

calvers based on the normalcy o f calving. A ll the cows 

were s ta l l  fed and were under identical conditions o f 

feeding and management.

The observations maae ana mrerences drawn are 

.summarised below;

There were sign ificant variations in the cessation o f 

lo ch ia l discharge, regression o f pregnancy corous luteum, 

period cOf uterine and vulval involution, onset o f f i r s t  

and second ovulations and the post-partum oestrus interval 

between normal and abnormal parturitions. Duration o f 

lo ch ia l discharge, regression o f pregnancy corpus luteum 

and onset of. f i r s t  ovulation were found to be s ign ifican tly  

influenced by the season o f calving. Parity  of the cow



was found to influence the period o f lochia, involutions 

o f uterus and also the post-part”® oestrus in terva l.

Milk y ie ld  o f the cow sign ificantly  influenced regression  

o f pregnancy corpus luteum and vulval involution.

However, the Areed o f the cow and sex and weight of c a lf  

were not found to have any sign ificant e ffect on the 

reproductive parameters studied. An incidence o f 13.4 per 

cent or aberrations o f oestrum \ra.s also observed.


