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INTROBUCTION



INTRODUCTION

A predominantly agricultural country with the vast
majority of its p0pulaiioh living in villages has to
necessarily depend upon auxillary industries with a rural
bias to raise the standard of living of its people. Among
such rurzl auxiliary occupations livestock industry plays,the
most vital role, A healthy and productive livestock industry
thus forms the backbone of Indian rural economy. One of ﬁhe
most urgent and important problems that confronts the
livestock industry in this country is the poor reproductive

performance of our cattle,

The average annual milk production of the Indian powvis
considerably low when compared with cows of the advanced
countries. The per capita availability of milk in India is
estimated to be about 110 gm per day as against 284 gm'
recommended by the Nuiiitional Advisory Committee (Patel,1976).
The reason for this deplorable position has been identified
and effoits are afoot to improve the production potential of
the indigenous cattle by better breeding and management
PraCtices, dattle improvement ﬁrogramme lays emphasis on
upgrading the local cows with high yielding exotic breeds with
the ultimate object of evolving a dairy type Jf aninal suitable
for the agro-climaxic conditions of the state. For this-pﬁrpose9
massive cf&és breeding programme launched by the Govermment

is being implemented by seversl ageucies.



Poor reproductive performance of the cross bred cows.

as a limiting factor for the full exploitation of its pru=
duction potential has attracted attention of research w#rkera
in the recent past., It is'anAaccepted fact that a daify

cow must conceive and deliver a full term calf each tweyye
months during her lifelsban in drder to fulfil hér pqteﬁtial
milking and reproductive sbility. Better reproductive effi-
Qiency’of a fémale.sustéins régularity in‘breeding. A good
dairy cow must have'é‘ldng‘lactétibnal period, shorier dry
period, better breeding'effiéiency, low age at first calﬁing

and better milk production.

Delay in resumption of cyclic sexual activiiy after
calving has long been recdgnised as a caasé fdi prolonged
interealving period. For earlief and effective post-parium
breeding adequate information on oeétrum, ovulaiionland rela-
ted phenomena after calving is a preréquisife. Studies ?ﬂ
the reproductive phenoména of the post-partum cow heve been
done extensively in the exotic breeds‘of cattle (MorTow éﬁ gl;g
1966, Marion et al., 1968; Roberts, 1971; Olds snd Gooper,
1970). Similar studies have also been carried out in thée
Indian cattle (Franeis and Raja, 19713 Jana and Mishra, 1978:
Pandey gﬁ'g&.,‘1979).'waever,vperusa1 éf literature reveéals
paueity of information oun the post-partum ovarian activify ol
cross bred cows (Jana and Mishra, 1978). Considering the

importance of the cross bred cow in the livestock industwv



of the state, it is felt that detailed studies on the
various aspects of post-partum breeding of cross bred cows
‘are warranted. With this object in view, a detailed investi-
gation was taken'up on the 6nset of post-partum oestrum ‘and

the factors that influence it in cross bred cows.
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REVIEY OF LITERATURE

Extensive studies have been carried out by many workers
in different parts of the world on vost-partum oestrus intér—
val in cows (Menge et al., 1962; Morrow et al., 1966;
Marion et al., 1968; Jena and Mishra, 1978). The onset of
post-partum oestrum and subsequent conception are directly
related. Many factors have been found to influence post-partum
breeding of bovines and the studies carried out on various
aspects of this problem have yielded varying results. However,
perusal of literature reveals paucity of information In this

‘regard in cross bred cattle in India and abroad.

Chapman and Casida (1937) reported average interval from
calving to first oeétrus as 69+38 days in Holstein-Friesian
cows, Clapp (1937) observed average post-partum oestrus
interval of 63, 46 and 72 days respectively in three groups
of Holstein cows. Casida and Wisnicky (1950) have also cou-
curred with the above findings. In Jersey cows, Fallon (1958)
recorded a mean post-partum oestrus interval of 40+23 days.
Posgate et al. (1962) also observed in the same breed a mean
post-partum oestrus interval of 45 days with first ovulation
at 35 + 19 days. In Hereford cows, YWarnick (1955) reported
post-partun oestrus interval of 63 + 29 days while
Trimberger and Fineher (1956) observed 50 days as posi-partum
oestrus._interval in Brown Swiss breed. PFirst ovulation in

this breed was observed at 44 days post-partum,
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Francis and Raja (1971) observed post-partum oestrum
from 56 to 127 days with an average of 103 days in Sindhy
30ws. Jana and Mishra: (1978) studied post-partum inberval

in Bos indicus (Rad Sindhi, ‘Sahiwal and Tharparkar), Bos

‘taurus (Brown Swiss, Holsteln,,Jersey) and their crosses.
Tney:pbserVed thai;gggiiggigua'shqwed;post;partum.bestrus
at 49.28 » 2.41 days and Bos taurus at 46.86 + 7.26 days.

‘Karan Swiss cows exhibited first post-pértum 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*.
.91 days.' In cross breds of Friesian, 'Brown Swiss.amd Jersey,

Pandey gﬁvél.(TQTQ)'observed first postfpazmﬁm.oestrwn at

54.0 & 4.8, 48,2 + 3.1 and 50,9 * 3.2 déys respectively. %#n

Dangi breed of cows; Purbey and Sane, (i979) iecorded firgi

post-partum oestrus at 159 2 + 8,1 days and first fertile

heat in 185 0= 9.7 days.

Many workers. conducted post~partum studies in cows W1th
respect to ovarian activ1ty and involution of uterus.
Morrow et a2l. (1966) observed that the size of uterus decrea—
sed slowly during four to nine days post-partum and from ten
to fourteen days the rate of decrease was rapid. The invo%u-
tlng uterus approached almost 1ts former non-gravid size éy
25 days in normal and 30 days in abnormal calvers, thanns
et al. (1967) reported complete 1nvolution of uterus in 21 +n
44 days in dairy cows. Gier and Marion (1968) opined‘that

due to vasoconstriction ard muécular contractions after



parturition the gravid horn showed répid decrease in the dimen-
sions. ZLength of uterus vas reduced to half of its gravid size
in 15 days, to a third in 30 days and coﬁplete involution

after 50 days. Veight 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 al. (1969) reported that the gravid horn remain-
ed slightly thickened and never involuted to its pre gravid
bosition. . The involuting uterué'approaChed its former size by
25 days in normal calvers and by 30 days in abnormal calvers.
The first oestrus after calving was noticed in dairy and beef
cattle from 32 to 76 days and 46 to 104 days respectively
(Haer~and Jainudeen, 1974). ' Roberts (1971) observed complete
involution of uterus at 26 to 52 days and post-partum ocesirun
at 30 to 76 days in dairy cattle, and 38 fo 56 days and 40 to
48 days respectively in beef cows. Itamer and Schindler (1977)
observed that about 90 per cent of the first oestrous period
occurred in less than 60 days after calving in'197 animale

observed.

The ovarian aetivity of the post-partunm cow is influenced
by the uterine changes like involufion of uterus and regres-
sion of the corpus luteum of pregnéncy.’ Maturation of fol=-
licles in the ovary is also related to the régressioh.of the
corpus luteum of the previous pregnancy (Buchhalz and Busch,

1977).~ Benjaminsen and Tomasgarrd (1978) observed that,
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following regression,of pregnancy corpus luteum, the first
Torpus luteum was - formed between 11 and 20 days after calving
in more than 15 per. cent and between 51 to 60 days in 80 ver
cent anl in 71 to 80 davs in 100 ver cent of the animals.
Agaryel et al. (1978) reported negligible follicular deﬁeIOp-

ment on the day of parturition.

In normal cows. firsi ovulation was observed at shent 1d
to 15 days and two ovulatlons were recorded w1thin 30 to 35
days post-partum.whereas, abnormal cows had only one ovulatlon
during the period (Morrow et 2ley 1966);l Johanns et al. (1967)
noticed ovulation and corrus luteum formetion withln 30 teys
Aof calving in.normal cows.. In early_postfpartum perlodﬁ-high -
occurrence o£“(18>to_44 per[cegt) silent_or uhobserrabl% oes~
trunm accompanied-by ovalation was recorded by Morrow ethal.
: (1969). Uscanga, (1973) oplned that expression of oestrus was
| quickly followed or preceeded by a period of follicular!atresla

and one or more unobserved ovulamions.

Perusal of literature revealed that sesveral factors like
breed of cow, parity, season, mllk production and abnormal
'calv1ngs signlflcantly 1nfluenced involutlon of uterus and
;onset of post-partum. heat 1n anlmals. Beef cattle hended to
'khave a longer interval from parturitlon to flrst succeedlng
oestrus than in dairy catﬁle._ Roberts (1971) reported tnat
the- first post-partum oestrus in dairy and beef breeds varled

from 32 to 76 days. In dairy cows, Baker (1969) observed
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post-partum ovulation from 20 to 45 days, thle in beef cows
the interval ranged from 36 to 71 days. Similar observation
were zlso made by Roberts (1971). He observed complete involu-
tion of uterus in dairy and beef cattle by 26 to 52 aﬁd<38 to
58 days respectively.

While studying the effect of parity of the cow on the
onset of post-partum oestrum, Marion st al. (1968) noticed an
interval of 40.6 amd 34.0 days respectively for pluriparous
and primiparous cows. Raja and Patel (1972) observed sﬁorter
intervels with succeeding calvings in Kankrej cattle.
Uscanga (1973) opined that the interval was i;ngest for pri-
mipara, shoryest for middle aged cows and again increaséd for
COWS OVEeXr Seven years. .Hammond and Sanders, as cited by
Morrow et al. (1969), observed that the length of time decrea-
sed with parity to the third or fourth parturition and then
increased, Qn the contrary, no effect of age on post-partunm
oestrus was observed by Yadava et al.(1976). Jana and Mishra
(1978)lobserved 41,00 + 2,27 and 50.64 + 4.31 days respécti~
vely as post-partum oestrum interval for pluriparous and
primiparous cows of Sindhi, Sahiwal and Tarparker breedsk
The values for Szhiwal X Bos taurus cows (Brown swiss,
Holstein, Jersey) were 63.58 + 5,05 and 40,07 + 3,99 days for
piimipara and pluripara respectively. Panday (1979) alsb

observed similar differences.



Singh et =21, (1965) observed no significant 1nfluence of
season on posi-partum oestrus, but, Baker (1969) observed
thai month of ca1v1ng had direct elrect on post-partum oestrus
1nterva1. In Africander cows, Steenkamp et al. (1975) noticed
. that month of calving had influence over the next conception
and as date of calving advanced from September to April con-
ception chances were reduced, They surmised that this may be
due to the seasonal effect on post-partum ovarian activity.

'In buffaloes, EI-Sheikh and Mohamed 1977) did not observe any
‘significant effect of season on uterine involution. - Post-partum
uterine 1nvolution in two groups of buffaloes' during Rainy,
winter and sunmer season were 22,1, 23.0 and 20 7, and 47 54,
'26.17 and 25, 45 days respectively (Gudi and Deshpande, 1977).

In Dangi breeds of cows, Purbey and Sane (1978) observed sig-
nificanr effect of season on post-partum oestrus. Seasgnal
vdistribnﬁion'of heat was 40.4 per cent, 25.6 per cent =nd

33 9 per cent during Summer, Monsoon and Winter respectﬂvely.
,Cows calving during Spring in Ireland were found to have short

interval from calving to first oestrum (sherington et al,1978)

Onset of posn-pertum oestrum wasg found significantby
correlaied with ievel of nilk production'of the previousilacta~
bion. onaldson et al. (1967) observed an increase in fertility
in lactaiing snimals (32 per cent) than in nonlactating
(19 per cent) animals, - Interval from parturition to f1rst heat
was reduced from 90 to 72 days in these animals., Similsr
observations were reported by Bzker (1969) also. O0lds Qnd Seath,
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as cited by Uscanga (1973), reported that there was signifieant
relationship between interval to first oestrum and milk pro-
duction,  But no significant influence of lactation on post-

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

.Reports on the influence of sex of tne calf on the ‘onset
of post-partum oestrum in cows are contradicting, Yadava
2t 8L.(1976) observed that cows that had male ealves had
Longer‘postepartum oestrus interval,- On the contrary angh
3t al. (1965) and, EI-Sheikh and Mohamed (1977) observed no

such. influence in cows and buffaloes respectlvely.

Food nutrition beiore{endjgfterrcalving,reduces the
duration of postépartum oestrus (Baker; T§69). Steenkamp
et al. (1975) reported that heavy cows could conceive even
though they failed to increase oxr 1ost welght, but smaller
cows remained barren unless they gained welght consi derably,
Yadava‘et -al. (1976) observed that first oestrus after cal-
ving was not ‘affected by the dlfference in body conditlon.
Topps (1977) reported that sexual activity was directly cor-
related to gain in body weight during post-paritum perlodr
Yaudan and King (1977) have also concurred . with the sameL
Raising level of feed 45 days pre-partum to levels above'
recommended allowance had no signlflcant 1nf1uence on oost—
partum oestrus and. conception rate.l But raising levels of
feed intake during post—partum, anreased reproductlve perfor-
mance of cows whlch were on levels below recommended aliowance

(Bond and Yeinland, 1978).1
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Influence of minerals on reproductive efficiency iin .
COWS were studied by Hignett mna ngnett (1951). They
observed a dlrect relationship between fertillty and oal-
elumﬁpnoSphorus intake 1n dalry animals. Mathai et al.
(1973) observed that adminlstration of phosphorus oompoonds
and vitamin A helped normal involution of genlta;ia aqd
also hastened the resumption of oestrous cycle. Ghanﬂém
and Abd-Elraheem (1978) reported that though vitamin A
-supplementaxion failed t0 show auy apparent effect on conce-
ption rate or gestaxion lengtn 1v neipea early onset of

post-partum heat in dairv cows.

Johanns et:al.:(1967) opined e
after parturitlon did not accelerate uterine 1nvoiution.
But Marion et al. (1968) found that administration of'30 ng
of progesterone each day significantly inereased the involur
tion period in both intact and ovariectomised cows.
Mathai et g (1971). reported that injection of 50 iu of
~oxytocin six hour after calv;ng.promote& contraction o?
myometrium and enhanced involution.of uterus. Kesler
(1978) observed no significant effect on treatment wlth
100 meg gonadotrophic .release hormone from day one to day

19 post-partum on first oestrum after-ealving.

‘Pathological cond itions affecting uterine involution

and post-partun cestrum were studied by many workers,
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Morrow et al.(1966) observed that milk fever, dystocié

and retained placenta, delayed uiéfihe involution.

Menge éi al. (1962) reported that thdugh'uterine invoﬁu—
tion was iargely independent of ovarian activity, patéo—
logy of uterus as in pyometra and mucometra retained ﬁhe
corpusluteun and affected the follicular formation in 'the
ovary. dJohanns et al. (1967) observed that bacterie ﬂn
large number or their powerful toxins may affect ferti&ity
in the post-partum period, Roy and Tuktuke (1962) op##ed
that, abnormal parturition causing damage to the terus may
delay its involution for several days. Morrow et al.
(1969) also reported that mil@ uterine infection delayed
normal involution for seven to ten days and postponed mhe
onset of post-partum oestrum. Studies on Swedish Friqglan
cows by Philipson (1976) revealed that any pathologic%i
changes in the uterus or trauma while calving. delayedlﬁn—
volution of uterus. The genital tract of post-partum cows

revealed corgnebacterium pyogenes, Coliformis, Strentococci

or combination thereof, as the main pathogens

(Studer and Morrow, 1978),
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MATERTAL AND METHODS

One hundred and fifteen cross bfed cows (Jersey x Sindhi
and Jersey x local) calved during the period from February
1978 to March 1979,‘belonging to the University Livestock
Farm, Mannuthy, formed the material for this study. iAll
the animals were maintained under identical conditions of
feeding and management and were stallfed. The data of
ealving and other calving particulars of these animalé were
recorded, Subsequently, all the cows were observed daily
for vulval involuiion-and lochial discharge. Rectal palpa¥
tion of the cows were done on day five post-partum, a@d sub-
sequently at varying intervals to observe the stage of re-
gression of pregnancy corpus luteum and development aﬁd
ovulaiion of the foilicle. Cows which had dystocia, |
abortion, retained placenta and metritis were grouped:as
abnormal célvers and all other animals were groupéd as
normal calvers, The'animals were grouped into three, as
lovw (below 4 1it of milk), medium (4 to 6 1lit) and high
(above 6 1it) on the basis of average daily yield upté 90
days post-partum, ‘The seasons @ere grouped‘into threé as
summer, rainy end winter (Mathai et al., 1973). IFor studying
the effect of parity, cows were grouped as first calveis
(primiparous) second calvers and those calved thrice ahd |
above.  The fbllowing observatipns were made during the

study.
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Lochial di=zcharge

All the cows were observed for the period of cessation
of lochial discharge. The period of lochial dischairge was
assessed from the day of parturition till the day of

stoppage of lochia even after gentle rectzl massage.
Pregnancy corpus luteum

The interval from the day of parturltlon tlll the
dlsappearence of pregnancy corpus luteun in the ovary, as
assessed by rectal palpation was con51dered as the time for

complete regression of pregnancy corpus luteum.
Uterine involution

‘The completeness of involution was considersd by the
return of uterus to the normal location in pelvic or near
pélvic region.»approximaiely normal size of uterine horns
and amtdlnment of normal uterine tone (Buch et al., 1955;

Roy and Imktuke, 1962).
Ovulation

The occurrence of first ovulation was ascertained b&
recurrent rectal palpation of ovaries for follicles. This
was later confirmed by palpation of corpus luteum after four
to six days of the suspected day of ovulation. The daté
of occurrence of second ovulatioh was also noted as‘abové

and the interval from the day of parturition was recorded.
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later confirmed by rectal examination of genitalia.
Vulval involution

The measurement of vulval lips was made from tiue
'dorsal commissure to the Ventral commissure immediately
after parturition and subsequently at weekly intervalé till
no more reduction in size was noticed. Vulval regressioun
was presumed tc be completed when no further reduction in

size and no additional appearence of folds on vulval lips

was noticed.

The aava were'classifieé.éecdrding to the normality
of calving,breed, parity, séaéon, milk yield, weight and
sex of calf‘t; studj the effecﬁ of these factors'on the
‘different parameters observed. The data collected'wepé
tabulated and analysed according to Snedecor and |

Cochran (1967)
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RESULTS

With the object of studying the post-partum oestrus
and factors affecting it in erossbred cows, a deteiled
investigeiion was conducted.on 115 cross bred'cows beloﬁg—
ing to the University ILivestock Farm, Mannufhy during tﬁe
period from February 1978 to March, 1979.w,The.observamions
on Tne period ror, 1. cessation of lochial discharge
2. degeneration of pregnancy corpus luteum, 3, uterine and
valval involution, 4. first and second ovuletions and
5. onset o1 post-partum oestrum are presented in Tablesiﬂ,
3;'5. Ty 9, 11 and 15. iuxiuence oI normelcy of calviné,
breed, parity, season, milk yield, sex andtweight of‘caif

on each of the above parameters hag- also been studied.
wchial discharge

In normal and abnormal calvings lochlal discharge
ceased in 18 15 » 0. 59 days and 29.35 + 1, .07 days respe-
ctlvely (Table 1). The difference was found to be nlghly
signiflcant (Table‘2) Jersey x Sindhi and Jersey x local
cows took 18,08 + 0.73 and 18,25 + 0,98 days respectively
(Table 3) for cessation of 10chia. On analy81s, the ,
~ variation was ‘found to be not signlficant (Table 4). The
* lochial flow continued upto 18,432 0.93, 19.00 + 0.92 and
17.54 + 2, 84 days respectively in primiparous, those
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calved twice and for those éalved thrice or more (Table?S).
Statistical analysis revealed that parity had significagt
influence on the cessation of lochia (Table 6)., The
dqrationuof lochial flow was observed to be maximum

- (18457 = 0,68 days) in raiﬁy season, intermediate (18.44 +
0.95: days) in summer and minimum (16,71 + 1,08 days) in
winter calvers (Table 7); the varlatlon belng statistlcally
-signlflcant (Table 8).- waever, the varlatlon in. 1ochlal
discharge 'in’ cows grouped according to milk yield was.found
to' be not significant. (Table 10), the values being 19.0C +
1 38, 17. 45 + O 81 and 18 01+ 0, 82 days for low, mpdlum
and high yleldlng cows respectlvely (Table 9)., Cows w1th
male calves took 17,91.1'9.83 days and those with female
calves took 18.31 # 0.79 days-fof cessation of lochia H
-;(Téble_11).. Analysis of dafa revealed that the variatioL
was not significant (Table 12).' WEight of the calf also
_showed no signlflcant 1nfluence on 1ochlal discharge
(Table 14). Cows with calves weighing 20 kg or bel@w took
18 17 + 0798 days while those with calves weighing above:
20 kg took 18. 14 + O 74 days for complete stoppage of
loch1a1 discharge (Table 13)4

Pregnancy corpus luteum

' The wmean interval for the, regression of pregnancy

corpus luteum in the animals presently studied is.given



18

in Table 1. AbnormalAealvers'were found tolpersist the
pregnancy corpus luteum for longer period than normal
calvers., Regression of cdrpus luteum of pregnancy was
found to occur by 12,40 + 0,39 and 20,75 + 0.71 days in
normal and abnermal calvers respectively, the variation
being highly significant (Table 2), Jersey x Sindhi anq
Jersey x Iocal cows showed 12.33 * 0.49 and 12,54 :_O.6é
days respectively (Table 3) for the complete regression?of
corpus luteum of pregnancy. The difference in days wasinot
significant (Table 4).. Primiparous cows, those calved
twice and those with three or more calvings took 13.14 4 0.65
12.27 :_6;65 and 12,15 * 0,96 days‘reSpectively for reg%es—
sion of éregnancy corpus luteum (Table 5)e Analysis of?the
data revealed that ﬁarity had no influence onvthe regre%}
sion of pregnancy corpus luteum (Table 6). During summ%?,
rainy and winter seasous, fhe mean deys taken for the
regression were 13.17 & 0.75, 13.46 » 0.54 and 10,61 + 0.88
days respectively (Table 7). The data, on analysis,~rev%aled
significant 'influence of season on the regression of cor%us
luteum (Table 8). Regression of pregnancy corpus 1uieum5
occurred at 12,02 + 1.08, 12,00 + 0,64 and 13.05 + 0.65
days respectively in low, medium and high yielding cows
(Tablelg). The variation of period in the three groups .
statistically significént (Table 10). Cows with male ca]}ves
took 12.44 + 0,57 days and those with female calves took
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12.37 » 0.55 days for the regression of corpus luteum of
pregnancy (Table 11); the variation being not significant
(Table 12). . Mean days for the regression of corpus luteun
for cows with calves weighing 20 kg or below and cows with
calves weighing above 20 kg were 12,75 s 0,70 and 12.21 +
0.52 days respectively (Table 13). ‘This variation was not

statistically significant (Tzble 14).
Involution of uterus

Involution of uterus was observed to be delayed by
gbnormal calvings, In normael and asbnormal eslvers, uterus
_iﬁvolﬁted in 28;7OI1 0;60 and 37.15 i 1.09 days reépecti¥
velj‘(Table'1). Tﬁe‘diffefénce between the'twb Eroups was
highly significant (Table 2) Jeisey'x sindhi and 3ersey x
Lacal cows took 28 40 * O 36 and 29 05 + 0.48 days re3pe~
ctlvely for the 1nvolutlon of uterus (Table %), Analysis
of data revealed no significant variation between breeds'
of the cow (rable 4). Uterine involution was complete at
28.07 + Os 97, 29.75 + 0.97 and 28,65 + 1 W43 days in
prlmlparous, those calved tw1ce and thrice or more (Table 5).
Statistical analysis showed that parity significantly
influénced the uterine' involution (Table 6). Duriag
summer, rainy and winter Seasoﬁs, the uterus was found to
involute in 28.78 + 1.19, 28.74 + 0.86 and 28.46 + 1,40
days respectively (Taﬁle T)e Sﬁatistical analysis revealed
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that involution of uterus was not influenced by season
(Table 8). Duration of 29,10 + 1,54, 28,90 * 0,91 and
28,14 + 0,92 days (Table 9) were noticed for low, medium
and high yielding cows for complete uterine involution,
However, this variation was not found to be significant
(Table 10). Those cows with‘nale and female calves took
28472 » 0.89 and 28,97 + 0.85 days respeciively for utefine
involuiion (Table 11); the difference being not SigﬂifiCdﬂt
(Table 12).. An average period of 29 21 + 1 .00 and 28. 42+
0.75 days was observed in cows with calves weighing 20 kg
or below and those with calves weizhing above 20 kg respe-
ctively (Table 13). . Analysis of the data ‘showed no signi-
ficant variaxion &ue to ‘the weight of calf on uterine invo-

1ution (Tanle 14).
First ovulation

- The mean days for the firsi ovulation in normal and’
abnormalAceivers were 29.01 + 1.07 and 41,20 + 1.96 res-
pectively (Tabie i), 'Analysis of the data revealed signi-
ficant difference in the period for first ovulation betwcen
normal and abnormel calvings (Table 2). TFirst ovulation
after calving in Jersey x $indhi animals was noticed in
28.04 + 1.32 days and in Jerséy x Local at 30,03 + 1.77
days (Table 3).‘ The variation of time taken between the
two types of animals was_noi significant. (Table 4)e In

primiparous cows, ovulation was observed in 28,60 + 1,68



21

days and in cows calved twite and, thrice. or more at

28.62 » 1.68 and 31.31 + 2,46 days respectively (Table 5).
‘On - analysis, no significant influence was:notieed-betwe;n
first ovulation'and‘parity:status;of the cows (Table 6)&
Ovulation occurred in 31,11:+ 1,90, .25:49 + 1,36 and'
'32(15:;2.24 days respéectively during summer, rainy and
winter Seasons-(Table“73.' This variation in the different
Seasons was observed to be hlghly signlfanant (Table 8,.
Average duration for: flrst ovulamion for low, medium and
hlgh yleldlng cows wgre:29;00 : 2.84, 28.41 3;1.67 and
304,20 * 1.70. days respectively (fable 9); however,. this
variation was not significant (Table 10). -Cows withvmayg
calves %ook 28.84 + 1,56 days and those with female calves
took 29.54 + 1.50 days (Table 11) for.poét-partuﬁ first
ovulation._ On analysis, sex of calf was not found to 1nf1u-
ence the firlt ovulatlon neriod (Table 12). Similarly, ?
cows with calves weighing 20 kg or belqw had 30.68 + 1.78
days while those with calves weighing‘abéﬁe 20 kg had
128,42 + 1.33 days (Table 13). This difference was also
fpuné to be not signif icant showing t@aylﬁeight of calf
did not influence the onset of first ovulaiion (Téble 143,

Post-partum. oestrun
It could be seeh from Table .1 That aonormai calvers '

took more time (60.68 + T.95 days) for the onset of .
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post-partum oestrum than normal calvers (52.40 *+ 3.86
days). This variation was found to be highly significant
(Table 2). dJersey x Sindhi and Jersey x Local cows had
54,09 » 4.33 and 50.80 » 5.92 days respectively for the
onset of first oestrum (Table 3). Analysis of data reve?led
that post-partum oestrum was not significaﬁtly J'.nf.'].uence;q
by the breed of 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 for primiparous, cows czlved
twice ahd for those calved thrice and more. Statistical
analy31s of the data revealed that pariity influenced the
post-partum oestrum 81gn1f1cantly (Table 6). During summer,
rainy and inter seasons, the first heat symptoms after
calving were observed at 50.96 + 6.52, 52,56 + 4.97 and
53.41 * T.11 days (Table T7) respectively. This, on anal
revealed that seasonal variation did not affect sigaific
the onset 6f post-partum oestrum (Table 8). PFirst oestr&m
in low, medium and high yielding oows were observed at E
51,00 + 8.14, 51,55 + 5.76 and 54,78 + 5.44 days (Table 9)
respectively. Statistical analysis revealed that onset of
post-partun oestrum was not influenced by the milk yield

of the cow (Table 10). Cows with male calves took 52.10 i+
5.04 days and those with female calves took 52,73 * 45763

]
i
|
.

Analysis of the data revealed no significant difference ip

days for the onset of post-partum oestrum (Table 11),

)
"
,

|

"
l
"
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the onset of post-partum oestrum due to dhe sex of the
calf, (Table 12). - Cows with calves weighing'20'kg;or‘be?ow
took 55.63 +.5.32 days, while those with calves 'w'eighin%
above 20.kg took 52.29 + 4.78 days for post-partum oestrum
(Table 13). Analysis of data revealed no significant dif-
ference in the post-partum oestrun interval between the
two groups (Table 14).
Second ovulation

Second ovulation within 60 days post-partum wag notlced
:nly 1n normal calvers at a mean 1nterval of 41 57 + 1 70
iays (Table 1) Jersey X Sindh1 and Jersey X Local cows
took 39 80 » 2 05 and 43.38 + 3 24 days respectively for
bhe second ovulation after parturitlon (Table 3). Analvsis
34 the data revealed that the variation was not significant
"fTable 4). Second ovulation was observed at 47 03 + 3, 59, |
38 00 + 4.25 and 40,25 + 6 73 days (Table 5) in primlparous,
‘cows calved thce and those caLved thrice or more respecti-
vely. Statlstical analysis revealed no significant dif-
ference in the duration between the three groups (Table 6).
Durlng summer, rainy and w1nter seasons, gecond ovulation
was notlced at 45,17 + 3. 60 38.80 + 2.02 and 40, 33 + 5 09
days respectively (Table 7), vithout any signifloant dlf-
férenoe in the duration (Table‘s). In high yieldlng cows
second ovulatlon was observed at 42, 00 + 2 68 days anﬂ in

low and medium yielders at 44. OO + 4,64 and 38,58 + 2 68
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days»re5p°ctivély (Table 9).,. Statistical analysis di& not
reveal any significant difference between the throe groups
(Table 10). Cows with male calves and female calves took
41.78 + 2.58 and 41.47 * 2,40 days respectively (Tablg 11)
for second ovulation; the difference being statisticglly
not significent (Table 129. Similarly; cows with calves
weighing 20 kg or below and those with calves welghlng above
20 :kg had 45. 09 * 2.53 days and 38,06 + 2.20 days respeoti-
vely .(Table 13) and this di Fference was alea not

significant (Table 14).
Involution of wulva

Involution of vulva to its pregravid stage was found
to be delayed ;by-abnormal calvings and post partum com-
'plications; " In normal and abnormal calvings, vulval %nvo#
lution.waS'completé_in.23k31 2 0s51 and 30,00 + 0.94 days
respectively (Table_1); -Ahalysis of the data revealed
significant vaiiaiion'between'the two (Table 2). waéyer,
the breed of the cow did not ‘have any signiflcant 1nf1uence
on ‘vulval involuxion (Table 4)e 1In Jersey x Slndhi_co;s
23;64'1 0.64 days were required for vulval.involutionjhhile
the ‘same for Jersey x Local cows were 22.97\:.0.86,daj§
(Table 3). 'Similarly;AParitj.of.the cOVVWaé.alsq'not
observed to effect significant variation in the vulva:

involution period (Table 6). In primiparous cows, vulval



25

involution was complete by 23,68 + 0.85 davs and in second
calvers and ‘cows calved thrice or more the values were |
23,09 + 0,85 and 23.31 + 1,25 days respectively (Table 5).
Involution of vulva was observed in 23. 06'+'1 01 days'in
summer, 25,20 + 0.73 days in ralny and 24 08 + 1.19 days

in winter seasons.(Table‘7). Statistlcal analysis did not
reveal any significant variation vetween tne Taree seasons
.(Table 8). .  Average days, taken by low, medium and high
ylelding cows were 25.10 + 1.28, 22,02 + 0,75 and 23, 01 +1O.77
aays respectively (Tabie:9), Analysis of the data showed
91gn1110ant inriuence or milk yield on duratlon of vu}val
involuuiqnl(Table 10). 'cpws with male.andAfemalg calves
tookv22.94L:-Qq75 and. 23,66 :;O.?Z‘dgyS'reSPectivély

(Table 11) forhinvolution;bﬁf the variation was not s?gni-
flcant (Table 12). . Similerly, cows with calyves weighing

20 kg or below took 24.46 + 0. 91, days and those with jalves
'weigmng. abpve 20 kg’ took: 22,23 ¢ 0.68 days (Table 13;,)‘
This:difference'was;also not . found: to be significant KTab;e 14)

Aberrations of'post4partum}oestruml"

Dﬁr;ng the course of fhe stugy, observations were also
made on the incidence of aberrations of oestrum in the
animals studied (Table 15). Tt waa found that nu'i-.;:nf‘r.‘ 115
cows, ‘silent oestrum was observed in four (3.48 per cent),

delayed ovulation in two (1.74 per cent) and anovulatbry



oestrun in nine (7.83 per cent) cows. The total

aberrations were observed to'be 13,04 per cent.
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Table 1, Post-partum changes in normal and sbnormal calvers.

(in days)
Type of Tochial  Regresgssion of Uterine PFirst Pirst Second Vulval
calving - discharge pregnancy cor- involu- ovula- oestrum ovala- Iinvolu=
pus lutemm ~tion tion tion tion
. calving ; 0.59 0.39 0,60 1.07 %.86 .1.70 0.51
(67) (67) (67) . (67) (89 (28)  (67)
Abnormel 29,35+ 20,75+ 57,15+ 41.20s 60,68+ .. 30.00%
calving 1.07 0.71 1.09 1.96 T+55 0.94
(20) (20) (20) . (20) (22 (20

¥ Pour animals showed silent oestrum

Parenthesis denote number of observations,



Table 2. Between normal and abnormal calvings
analysis.'

D 2 ST e G S S S GO GED S ) S W CA TP P G S e S Gl e S D A TED W A WS T wAls G A S S SR S et e SR D SED A GNP G W G GED Gt b W S M amm CHD WO

Tochial discharge 1932.321 1 23.094 85  83.671%*

Pregnancy corpus

Lluteum 1073.119 1 10.210: 85 105;104**
Utérine involution 1@99.374 1 23,936 85  45,929%*
Tirst ovulation 2286.872 1 76.755 85  29,794*x
ﬁirst oestrum 1208.563‘ 1 132,772 109 9.102%x%
- Vulval involution 688.639 1 17.699 85 38,908%%

*% Gignificant at 1 per cent level.



Table 3. Influence of breed on post-partum changes.

(in days)
Breed of Lochial Regression Uterine First First Second Vulval
cow discharge of pregnan- involu- ovula~ oestrum ovula- involu-
¢y corpus tion = tion tion - tion
luteun ‘
Jersey x Sindhi  18.08+ 12,33+  28.40+ 28,04+ 54.09+ 39.80+ 23.64s
- . 0,73~ 0.40 0,36 1.32 4.33  2.05 0.64
(43) (43) (43) (43) (58)** = (20)  (43)
Jerget x Local | 18,25+ 12.541 29.051_ 30,03+ 5b.801 ‘ 4%.38+ 2?.97+
: 0.98 0.66 0.48 1.77 5,92  3.24°  0.86
(24) (24) (24) (24) (37 ) (8) (24)
Overall ' 18.16:_" 12.43+ 28.72+ 29,03+ 52.44+ = 41,59+ 23,30+
- 0.59 0.39™ 0,60~ 1.07" 3.86 1.70 0,51

(67) . (67) (67) (67) - (89) (28) (67).
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Table 4. Between breed group analysis.

‘994,705 2 06003

.
82}
(]
-—d

Tocnial aischarge 3

‘Pregnaney corpus
Jutenm 0,092 1 540.474

N

0.0001

b

Uterine involution 17.772 566.856 2 0,031
First ovulation  105.408 1 1219.491 2 0.086
PMrat oestrmm %,452 2 278,324 107  0.012

Second ovulation 73.032 1 84.041 26 0.869

b

Vulval involution %.691 350,469 2 0,010




| Table 5. Influence of parity on post-partum changes.

-—'-——-’-—--—-—-m-m_--.-—e._-.....—.._.___.c...—-.-—-.——————————-—-_———_—_———......—.—_——;-’—.._._—.——...._-a-_._-.—.—-.

o e e D D R D R i e e S D D B S e D el D D P e o e A e Sl e o S D P e

—— A . . AR Sy s B G Ty P S G S S G0 R (5 M D WA S AR T SRS ST O WO TED LI P LT e

*% Two silent oestrum
_* One silent oestrum

" (in days)
o Iochial Regression Tterine
: dlschar- ~of preguan- involu-
Parity ge " ey corpus - tion
luteun
~First calving . 18443+ 13.14+ 28. O7+
- ' 0.93% 0,65 0.97"
(28) .(28) (°8)
Second calving 19.00+ 12,27+ 29.75=
0.92™ © 0465 - 0.97
(26) (26) - (26)
Three.:or more 17.54+ 12,15+ 28,65+
calving 2.84 0.96 1.4%
(13) (13) (13)
Overall 18,22+ 12.42+ 28.72:
0.59 0.39 0.60
(67) (67) (67)

“Pirst Tirst Second = Vulval
ovula~ oestrum ovala- involu-
tion - tion ~tion -
28, 60+ 58 24+:--47 03+ 23.68+
1,687 4.53 3 59 0.85
(28) (a4 (18) (!
28,62+ 44,02+ 38.00+ 2%.09+.

1,68  7.97 4.25 | 0,85
(26) -(35)*- (10) - (26)
31.31-55 55+ 40 25+  23.31+

2.46 5,927 6.73 1.25
(13)  (20)# (4) (13)
29.44+ 52.41+ 41.64r 23,36+

1.07 3.86 1.70 0.51
(67) (89) (28) (67)

g
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Table 6., Between parity status analysis.

0 e o S e e i s P A R o B 2 e S S S ) D R P e o R T P S o ) I . e e O e o e £ G S T s o e i

Iochial discharge 69.959 4 24;136 ‘81 2(.896*

Pregnancy corpus
luteun 29.596 4 11.097 81 2.466

Ufe:éine involution 86:. 281 4 26,61 4 81 | 3,241 *
First ovulation 72,108 4  78.941 81 0.913
First oestrum 50,596 4 17,009 105 2.974*
éecond ovulation  61.917 4 188.796 23 Ou327:
Vulval involution  5.417 4  20.222 81 (.267

% Significant at 5 per eent level.



Table 7. Seasonal influence on post-partum changes,

"~ (in days)-
Tochial Regwe551on Uterine Mrst Pirst Second Vuival
Seasons discharge of pregnan- involu~ ovula- - oestrum . ovula—- . involu-
' ¢y corpus  tion . tion tion tion
luteum . ‘
Sammer 18,44+ 13.17= 28,78+  31.i1s 50,96+ 45.17+  23.06+
: : 0.95 0.75~ = 1.19° 1.90 6.52" 3.60° 1,01
(18) (18)  (18) (18) (25 . (&) . (18)
Ralny 18,57+ 13.46+  28.74s  25.49r 52,56+ 38.89+  23.20+
- 0.687 0.54 0.86 , 1.36° ~ 4.97 2e 027 073
(33) - (3% B (%) @) a9 (35
winter 16,71+ 1061+  28.46x 32,15+ 53.41% 10.33+  24.08s
' 1.08" 0.88 1,40 2,24 T.11 5.09" 1,197
(13) (13) (13) (13) e - G (%)
overall 18,66+ 12,37+ 2873+ 29.21+ 52,39+  41.48+ 23.34%
0.59 ,0.397 . 0,60 1.07" 3.86 1,70 051
(67) (67) (67) £7)  (B9)  (28)  (67)

(
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Table 8. Between season analysis.

T - G D W1 S P GER Y Y G D Y GRS VS €0 W e G35 SXE SU TP TR CHS CHP WIS CED UM SR S GRS S Wi EED A TR WD A S SED TES VU M R GRS EP G ST S oM EE Sey G $IO

- T ot i S D o i o S S e P G S A D Dt A P P €9 U S P (D S e D A AP A D LS BB s iy Y S D e D D b i S e S . B o 5 D
g N ;

Iochial discharge 95.754 4  16.346. 81 5.857**%

Pregnancy .corpus , A A . .
luteun 32.85% 4 10.185 81 3.225%

Uterine invoiuvion 4.632 4  25.669 81 0.180
First ovulation  233.606 4  65.035 81 3,502
Pirst oestrum 1284 .521 4 1062:216 105 1.209

77.811 25 2.010

N

Sscond ovulation' 156,408

Vulval involution 15.972 4  18.515 81 0.862

—— w2 W e et P G e S GXD MDD R Ve WD K D Sl R P S S Y Ml 4 G G R D D S B G Wy e W W A D W B A GO



Table 9. Influence of milk yield on post-partum changes.

(in days)
Lochial Regression TUterine Pirst First Second  Vulval
Milk ylelad discharge of pregnan~ involu- ovula- oestrum ovula~ involu~
o cy corpus tion tion - tion tion
Juteun .
Iow
: 19.00+ 12,02+ 29.10+ 29,00+ 51,00+ 44,00+« 25,10+
(6 113 and 1,38~ 1,08" 1,54~ 2,84~ B.14"  4.647  1.28"
(10) (10) (10) (10) (17 )s= (4 (10)
(4 to 6 1it) 0.81 0.64 0.91 - 1.67 5.76 2.68 0.75
- (29) (29) (29) (29) (34)% (12) (29)
High 18.01+ 13.05+ 28.14+ 30,20+ 54,78+ 42.00+ 23.01+
(above 6 1i} ) 0,82 0,65 0.92 1.70 5.44 2.68 0.77
(28) (28) (28) (28) (38)# (12 (28)
Overall 18,14+ 12,35 28,71+  29.20s 52,44+ 41.53+ 23,54
0.59 - 0439 0.60 1.07 3.86 1.70 0.51
(67) (67) (67) (67) (89) (28) (67)

t
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Table 10, Between milk yield analysis,

Source S8

- - e D BT G R S A S St (P T YUD Y CEY o GID AE T8 SHP S GNP G D PaP TN SE ek 4P SBS AN I GER! e Ame e S e S W G5B

Iochial discharge 32,493

Pregnancy corpus '
luteun 364398

Uterine involution 25.514.

First ovulation . 9,509
Tivst ocegtrum = 154.812:"_ o
saeond ovulation :v58.595f

Valval involution 42.813 .

10.694

23.858

80,547

11126.544 105

85.936.

Ot T — D U S el iy S T S D 2 > = - G

81

1435

3.403%

1.069

0.118

0,137

0.681

2.608%

D C0p WIS S G Y S D W D =t S T ST A B D A e S S



- Table 11, Influence of sex of calf on post-partum changes.

‘(in’d%ys)
Tochial Regression Uterine First First - Second Vulval
Sex of omlf -discharge ..of pregnan- involu-. ovula-. oestrum. ovula=-  involu-
¢y corpus  tion tion tion tion
. | luteun ' _ ,

Male 17.97+ 12,44+ 28.72+ 28,84» 52,10+ 41,78+ 22,94+
1083 10,57 0.89 1.56° 5.04 2.58. 0.75
(32) §32) (32)' (32) - (42)=x  (13)- (32)

Female 18,31 12.37» 28,97+ 29.54+ 52,73+ 41.47+ 23%.66+
(35) (35) (35) (35) - (47)*+  (15) (35)

Overall 18.14+ 12,41+ 28,73+ 29.11+  52.41+ 41.64+ 23.30+
(67) (67) . {67) (67) (89) (28) (67)

L&
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Table 12. Between sex of calf analysis.

Iochial discharge 51.623 2 22,407 83 2.303

. Pregnancy corpus _ . S ‘
luteun 0.261 2  10.449 83 0.024

Uterine involution 9.558 2 25,3500 83 0.377
ﬁirst ovulation 12,712 2 78.208 83 0,162
Pirst oestrum  1367.617 2 1064.818 107 1.284
Second‘Avulafion 13.450 1 86,332 26 0,155

Vulval involution  6.828 2 18,141 83 0.376




Table 13. Influence of weight of calf

(in days)

on post~partum changea.

Tochial’

Pirst Tirst  Second Vulval

 Regression Uterine - _ .
Weight of discharge of pregnan- involu- ovula~ oestrum ovula= involu-
calf cy corpus  tion . . tion tion tion
Iuteum . o |

20 kg and 18.”17: 12,75+ 2YeZ14  SUUBH  HD,00+  49.UY+ z¢.451
below 0.98 © 0,70" 1,00~ 1.787 5.32 2.53 0.91
» (24) (24) (24) (24)  (42)** (12) (24)

Above 20 kg 18.144 12.21:_5 - 28042+ 28,42+ 52,29+ 38..06_1 22.23:_
0.74 0.52 0.75 ~ 1.33 4.78 2.20 0.68
(43) (43) (43)  (43) @ (16)  (43)

AOverall' 184152 12.44+ 28.T4+ 20,03+ 52.43+ 41,57+ 23,34+
0'59 0039 O. 60- ' 1 007- 3@86‘- 1070 0051
(67) (67) L67) - (67) (89) (28) (67)

be
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Table 14, Between weight of calf analysis.

. o L S
D D S st A P W S T D T L TP D ED G ey D SUD S S WD S G D CID Wl S P e XD D s S A LD M S D T G D T D D . A W A R D O WP S D € ST WD

Lochial discharge 15.510 2 23.277 83 0.666

Pyegnancy corpus
luteun 8.918 2 11.651 8% 0,765

Uterine involution 12.8&01' 2 24.202 83 0,531
First ovulation 117610 2  75.770 83 1.552°
pirst oestrum  1631.354 2 1150.303 107 1.370
Seéond ovulation 322,005 1 fle115 20 4.1(H

Vulval involution 21.733 2  20.015 83 1,085




Table 15, Aberrations of post-partum oestrum,

Ho. of . No. of o

observations Animals . Tereentage
1. Silent oestrum 115 4 3.48
2. Delayed ovulation 15 2 1674
3. Anovulatory oestrum 115 g T7.8%
Total 115 15 1%.04

-y an

- = e
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DISCUSSION

. Reduction in the length of service period depends
mainly on the resumption of oestrous cycle after calving
and fertility status during the period., A host of factors
originating during the positi-partum period have been found
to influence this, It is aimed, in the present study,;to
understand the occurrence of first post-parium heat and
factors influencing it in eross bred cows. Duration of
lochial discharge, persistence of pregnancy corpus luteum,
time tzken fdr genital involution, occurrence of firstiovula-
tion and observable heat, were the parameters studied.
Influence of pathology of calving, parity status of cows,
seasons of calving, milk yield and sex and weight of calf
on each of the above parameters have been analysed by close

observation on an experimental herd of cross bred cows,

From the data presented in Tablé 1, 5 and 7 it could be
seen that duration of lochial flow was influenced by norma-
lity of ealving, parity status and season of calving.

Lochial discharge persisted significantly for longer period
(29.35 + 1.07 days) counseguent to abpormal calvings than
normal calvings (18.15 * 0.59 days)e Rasbech (1950) obéerved
. that cattle often contracted spontaneous puerperal infection
causing maximal growth in the uterine lochia, Tennant gi al.

(1967) observed that about 30 to 35 per cent of all cows
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nad upto 200 ml of lochia between 10 to 20 days post-partum,
whereas only two to five per <c¢ent had this much volume

by 30 to 50 days post-partum. The flow of lochial discharge
For prolonged period was attributed bv him to pathology of
uterus due‘to infection during poét-partum period,

. Roberts (1971) revorted that abnormalities of calving increa-
Sed the chances of nterine infeantinn duringe meTnara] Hew nd,
It ‘could thereforé be inferred that prolonged vulval discharge
'lpresently observed in abnormal calvers was due to prolonged
infection of uterus. The present swtuay ailso revealed that
the lochial discharge persisted for longer period in abnormal
oéi\}ers-..

It may be observed from Tzble 6 that parity of thé cows
significantly influenced the duration of lochial discharge.
The duration was longsest in second calvers followed bv nri-
mipara and those calved more than thrice. This variable
duration of lochial discharge in different parous animals

is in asreement with the findings of Roberts €1971).

It could be seen from Table 7, that season.of calving
significently influenced the time taken tor eessation of.
lochial discharse. ne perioa of lochiar aiscnarge was!
shorter during w1nter and longer in summer and rainy seasons.
Perusal of llterature dld not reveal any s1gnificant 1nf1ur
enoe of season on the cessatlon of lochial discharge.

However, uierine involuiion being concomitant with lochlar



44

discharge (Morrow et al. 1966) the variation presently
observed could be attributed to the variation in the dura-

tioh of uieriné involution in different seasons.

It may be observed from Table 1 that preguancy corpus
luteun degenerated by 12.40 + 0,39 days in normal calvé;s
and persisted for longer period (20.75 + 0.71) in abnormal
calvers. 1In normal cows, the périod ranged from 8 to ”7 days.
‘The present finding is in agreement with Morrow et gl.!(1969)
who obae:vea thal regression or corpus 1umeum occuﬁiéd'ﬁn
'144days post4partum in normal calvers.'”dn'théiotn&r nena,
henge eu at. 13_62) and Morrow et " ;a_:!... (1969) .obser\i“é’d
proionged life Of'gorpusuiuieum'whén’ﬁhe'uterus was infected.
'IﬁJﬁay be concluded from ‘the present investigation thati
‘corpora iutéa'téndvﬁblpersiSt'in abnormal calvers due to
gterine patholégy.' Pregnancy cdrpqsiluteum regressed in
10@61::;0588 dajé in.w;nterg 13.46 + 0.54 days in rainy|and
13.17 * 0.75 days in summer seasons. It was revealed that
season of‘éalviﬁg,had:significant influence on the regression
of pregnancy corpus 1utéum. This is in cohcurrencé wit% the
-findings of‘MorrOW'gj;gl; (1969);‘ The present observation
reveéled that high yiélﬁing cows retained théAcorpﬁs lu#eum
fot }onger period-(13;05<£.0,65‘days) than low.(12102 :ﬂ1.08
days) and mediumryielders,(12.00.:.0.64 da&s)...Motrow‘ég al.
(1969) also stated that cquus.iuteum,of.pregnancy'remaﬁned

‘E
|
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unchanged for a longer period after parturition. secondary
to high production., But factors like sex and weight of the
ca;fiipérity.and breed of the cow were not found to influence

the duration of regression of corpus luteum in this study.

In normat and abnormal .calvers, uterus involuted in .
28,70 + 0.60 and 37.15. + 1.09 days respectively (Table 1),
the difference being highly sienificant., Rasbech (1950).
Buch et al. (1955), Norwood (1963) and Boyed (1925) and iKhar
(1969)1as ciﬁed by.Jana‘and~Mishrai(197§) and Jana and Mishra
(1978) also-observed that abnormal eallve‘rs took aierifidantlv
mofe~dqys for uterine involution. The present observation
that normal calvers took 28,70 #+ 0.60 days for uterine involu-
tion is in keeping with thé finaings of Johamns ef al, §19675
Morrow et al. (1969) and Roberts (1971). The tinme takeﬂ for
uterine involution in abnormal calvers in this study is com-
parable to the.findings.of,Jana and Mishra (1978) in cross
bred cows. Gier and Marion (1968) put forward the hypothesis
that these delays in abnormal cases were due to decreasé in
thé uterine motility immeaiateLy arter parturition, thusg in-
hibiting the normal rapid regression of the uterus brought
about by frequent muscular contractions of the myometrium in
the initial 24 hours. The period for uterine involution was
shorter in primipara (28.07 + 0,97 days) thanlbipa?a (2?.75 hd
0.97 days) and those caived more than thrice (26.65 + 1&43 days) .
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This is in accordance with the findings of Casida and
Wisnicky (1950), Buch et al. (1955), Marion et al. (196¢,,
dforrow et al. (1966 & 1969) and Hafez and Jainudeen (1974)”

in Bos taurus and Jana and Mishra (1978) in crbss bred eo@s

#ho have observed that the duration of involution of utéfﬁs
wvas less 1n primiparous cows than in pluripara. Roy and
uktuke (1961) also observed a positive correlatlon between
involution time and number of calving in buffaloes. On tpe
:ontrary,.Bhalla et al. (1966) in buffaloes observed that
ralving sequence had no significaht influence on genital
involution. It was also observed that the breed of the cow,
5easpﬁ‘of‘calving, milk yiéld and sex and yeight'of the c%lf
iid not have any significant influence on uterine involution,
halla et al. (1967) and Jana and Mishra (1978) also observed
-10 marked influence of breeds on uterine involution. Chauhan
et al. (1976) indicated that the involution of uterus was.
781gnif1cantly faster during spring and winter in buffaloeg
then in other seasons, On the contrary; Roy and Iuktuke h
(1962) observed no such influence in buffaloes. The presépt
observation that milk yield has no effect on uterine invoIﬁ-
tion is in concurrence with the findings of Morrow gﬁ_g&L
(1966), The observation-fhat neither sex nor weight off theﬂ
calf influenced the uterine involution is in agreement with

the findings of Francls and Raaa (1971) in gindhi cows aad
Fhalla et al. (1966) in buffaloes.
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Data presented in Table 1 revealed that the onset of
first ovulation was significantly delayed 1n.abnorm@l celvers.
ihie_is comparable to the reports of Morrow et al. (1969)
wheleiso qbserved a significant variation in the onset of
first ovulation between normal and abnormal calvers. Hdw-
ever, fhe duration for first ovulation in the present stﬁdy
in ﬁormal-calvers_vas longer (29.01 + 1.07 days) than the
period (15 days) reported by Morrow et al. (1963). This
I1onger &uratlon could probably be attributed to the manage-
.mental and breed differences of the herds., Similar variation
'hae_alsq been.observedvln_nprmel cows by Benjaminsen and
Tomeegarrﬁ (1978). zIt could also be‘seen_that, occurrence . of
firet ovulation in normal calvers_ranged from 11 %o 54 d@ys
vhich is comparable to the reporis of Menge ot 2l. (1962)
and Morrew et al, (19663, The longer intervallfor'the onset
of first ovulation in abnormal calvers. could .be aitributed
vtd fhe‘delayed regression of pregnancy corpus luteum. Data
presented in Table 7‘showed a significant influence of season
-on the onset of first ovulation, . In rainy season, ovulation
was ebserved earlier than in summer and winter.  Morrow et al.
(1969) L observed a significant variation in the onset of
.ovulation dge to seasons. However, breed and parlty of the
cow, milk yield and sex aad weight. of the calf were not found

to influence the onset of first ovulation.
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Perusal of data in Table 1 revealed that the first
post-partum oestrum occurred at 52.40 + 3,86 days and 60,68+
7.55 days respectively in normal and abnormal cows. Analysis
of the data showed that the interval between parturition and
Tfirst oestrum was significantly altered by abnormal parturi-
tion. The first post-partum oestrum occurred 8.28 days
earlier in normal than in abnormal cows. Chapman and Casida
(1937) noted that firstiqestrum occurred 2,1 dayé
(69.3 Vs 71.4) earlier in cows with normel parturition than
thosé with abﬁormél parturition, while Buch et al. (1955)
reported a three day (33 VS 36) longer interval in the 1aiter
.group. Similarly, Menge eb al. (1962), Morrow et al. (1966
'gnd'1969)‘and Jana and Mishra (1978) alwo noted variation in
fheyﬁoét;partum oestrous interval between normal ard abnormal
calviﬁgé._ Morrow et gl;~(?969} attributed this wide variation
fo‘ﬁhé effecticf disease at or near parturition. The number
of:déys required for the onset of post—partum oestrum in
primiparous, biparous and those calved thrice and move were
58424 % 4,53, 44.02 + 7.97 éndh55.55 1.5.92 days respectively.
The average interval from calving to the occurrence of first
detectable heat was'significantly higher in primiparous cows
compared to.the other two groupé.' Herman and Edmondsbn .
(1950) as eited by Morrow et 2l,.(1966), also found that the
age of cow was a factor that influenced the interval from
parturition to first oestrus. They also stated that this
' perioé wasg longest in primiparous cows (75 days), shortest

in middle aged cows (50-60 days) and increased (60-70 days)
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for-cows over 7 years of age. Wiltbank and Cook (1958),
Uscanga (1973) and Jana and Mishra (1978) also stated. that
post-partum oestrous interval deqreasgd with‘inqrease,of:_
parity. However; Clapp (1937), Buch et al. (1955),

Warnick et al. (1955) and Foote et al. (1960) did not fi?d
any effect of parity on the post-partum oegtrous interval.
Thedinteival'from calving to first oestrus was noted to %e
54.09 + 4,33 days_in Jersey-x,é%ndhi cows .and 50.80 5.92 :
in Jersey x Iocal cows. However, ‘the difference in the

interval between the two groups was not 51gn1flcant. Obéer-

vation 31m11ar to this has beenrecorded by Jana and Mlshra
(1978) in .cross bred cows, It could be seen from Table mo.
that-mllk yield had no 51gnificant influence on the onse%
of first oestrum. Olapp (1937); Herman amd Edmondson (1950)
as cited by Morrow et al.(1960)and also Morrow et al. (1969)
indlqaied tha¢-there was no significant correlation between
the interval to first oestrum and milk production. On the
other hand, 01ld and Sheath (1953) reported a statisticalav
significant relaiionship-betweenﬂthe interval to firsgt
oestrum and milk production. Itnwas_alsq reported that,
for each additional 1000 1b of milk with four per cent fat
produced, during the first 120 days of first location,

there was a period of 1.5 more days between calving and
first oestrus. The present study also revealed a non signi-

ficant difference in the post-partum oestrus interval
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between seasons (Table 8), This is essentially in keeping
with the findings of Herﬁan-and'Edmondson (1959)‘asﬂeiteé

by Morrow et al. (1966), Warnick et al. (1955) and Wiltbatk
Cook '(1958) who reported that this interval was not.correls-
ted with season, In contrast,Chapmen and Casida (1937)
v'suggested that ‘the post-partum oestrus interval tended toybe
1onger in spring than 1n other seasons of the year., Similarly,
Buch et al. (1955) observed marked variation in thls period
between ' spring, summer fall and winter. . Supporting the above
findings, Carmen (1955) also ‘indicated ‘that cows calving
duang Mareh required longer. interval than cows calving during
September. The present observation that there is no 51gn£fi~
cant difference between seasons might be due to the negligible
variation in temperature existlng in this 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 1%4.76
days respectlvely (Table 11). Analysis of the data reveaied
no 51gn1flcant dlfference in' the ‘onset of post-partun oestrum
due to the sex of the calf. Similarly_weighu of calf also was
’nbt”fbund to iﬁflueﬁce the ‘onset 'of post-partum‘oestras ;
interval (Table 14), Perusal of avallable literature does

" not throw muoh 1ight on the above factors influencing the}

nost-nartum oestrus interval in cross bred.cows.



Second ovulation was observed at a mean interval of
41.57 # 1.70 days in normal cows whereas 1# was not obseryed
within 60 days in abnormal calvers. The possible etiological
factors leading to the delayed onset of first ovulation iﬁ
abnofmal calvers could be attributed to the delay in the

second ovulation as well,

The average values presented in Table 1 and 9 raveal%d
that duration of involution of wvulva was gignificantly de%a—
yed in abnormal calvers. Roberts (1971) opined that infla%—
mation 6f uterus would affect vagina and vulva glso 1eadi#g
to delayed vulval involution. Jana and Mishra (1978) als%
vindicated a positive correlation between vulval and'mterige
involution in normal and_abn&rmal calvérs. The present
findings, that vulval involution is delayed in abnormal
calvers, sgppoft the above view., A significant correlaii%n
was observed betweeﬁ m;lk yield aﬁd valval involution
(Table 10). Duration of vulval involution was prolonged in
iow than in medium énd high yielding cows. TFactors like
breed of the cow, sequence and season of calving and sex énd
weight of the calf had no influence on the duration bf.vuaval
involution, On these aspects, the behaviour of the cross
bred cows is comparable to those of buffaloes (Bhalla gi.él.
1966) and Sindhi cows (Francis and Raja, 1971).

During the course of the study, an incidence of 3.48

l.
per cent of silent oestrus, 1.74 per cent of delayed ovula-
I

tion and 7.83 per cent of anowvulation were recorded. The,
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incidence of various aberrations currently observed is 1oﬁer
~when pompéred to the earlier reports of ILabhsetwar g&wgifl
(1963) and Morrow et al. (1969) in cows and Nambon-l‘zhir'inad
(1976) in buffaloes, This low incidence might be due to
breed, climate and managérial con&itionS.A It could also be
attributed to the practice of weaning at birth in the her@@
- Thibault and Levasseur (1974) indicated that the incidence

of silent ovarian eycle was high in suckled cows.

~ From the foregoing paragraphs, it may be concluded that
thevloéhial discharge was prolonged in abnormal_calvings
than in normal ones, The pefiod of uterineiinvoluiion, bnset
of first and second ovulations and the first post-parﬁum
oestrus were also significantly delaved in cows with abnormal
parturition, ‘The corpous luteum of pregnancy regressed ea?ly
in ﬁormalwones. The above variation in the abnormal cows
could be attribgted_to the pathoiogy of uterus aséoc;ated
with abnormal cglvings as cprroboratedﬂimlthe 1iteyaﬁgre
ciﬁed, The:studyralso revealed that the breed and sex ana
weight of calf exerted no influence on any.of‘the reproductive
pé:ameters curren;ly dbéefved._ Parity was found to imflugnce
the Qessaﬁion of 1oqhial discharge, uiérine.involution and
the onget of pqgtfﬁartum oeétrﬁs, Significgnﬁ variations
between season were also noted'ibr the duration of lochia
discharge, time taken for regression of pfegnancy corpus

luteunm and for the onset of first ovulation. Milk yield
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during the first 90 days was also found to influence the
regression of pregnancy corpus luteum and vulval involu-
tion. The incidence of aberrations of oestrum (13.04 per

cent) presently observed was low compared to earlier reports.



- SUMMARY



SUMMARY

The aim of the present investigation was to study
the.various reproductive parameters that influence the
onset of post=partum oestrum in cross bred cows. Eactoxs'
like cessation of lochial discharge, regression of preg-
nancy corpus 1uteum, period for uterine involution, onset
of first and second ovulatiqn, occurrence of first oestrum
and the period for vulval iﬁvoluiion were considered for
the study. Tﬁe influence of normaley of calving, breed,
season of calving, milk yield. and weight and sex of the

calf on the above parameters were also observed.

The material used in the present study consisted of
115 cross bred cows of Jersey x Sindhi and Jérsey x local"
breeds 5elonging to the University ILivestock Farm attached
to the Kerala Agricultural University, Ma:zmuthy; They were
maintained under identical conditions of .feeding and mana-
'gement and were stall-fed. After calving, they were grouped
into normal and abnorﬁai calvers based on the normaley of

parturition.

‘Thg time re@uired for cessation of lochia in normal -
and abnormal 6alvings was observed to be 18,15 + 0,59 and
29.35 + 1.07 days reépectively; the variation being signifi-
cant, The duratibn‘for cessation of lochia, 18.43 * 0.93,

19.00 + 0,92 and 17.54 + 2.84 days respectively for primipara,
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bipara, and for those calved thrice or more were found to
vary significantly between fhe groups. Tne 1ochial dis-
charge ceased at 18, 57 + 0.68 days in ralny, 18 44 + 0,95
days in summer and 16.71 + 1. 08 days in W1nter seasons,
Analysis of the data showed 31gn1flcanﬁ varlatlon between
seasons., However, the duratlon for ceseatlon 01 1ooh11 1n
cbwé'grbuped according to breed. milk vield and sex and

weight of the calve was not found to varv significantly;

Abnormal calvers were found to persist the pregnancy
corpus luteun for a s1gnif1cant1y longer perlod (20,75 *
04 71 days) than normal ones (12 40 * O 39 days). The dura-
-tlon for complete regression of pregnancy cowpus luteum in
summer (13.17 + 0.75 days), rainy (13 46 » 0. 54 days) and
winter (10:61 + 0.88 days) seasons also showed signlflcant
variation. uimllarly, the time talen for complete regres—
sion of pregnancy corpus luteum ie. 12,02 + 1.08, 12.00 +
0.64 aad 13.05 + 0.65 days reépectively in low, medium and
high yielding cows was also found to vary significantly;
However, factors like breed, parity of-the cow and sex and
weighfc. of the calf showed no significant influence on the

regression of the pregnancy éorpus 1uteum.

Involution of uterus was s1gn1flcaatly delayed in abnormal
partufltlon (37. 15 + 1.09 days) than normal ones (28,70 +

0.60 days). The period required for complete invelution of
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uterus was significantly low in primiparous than in pluri-
parous cows. Breed of the cow, season of calving, milk
yield and sex and weight of the calf were observedndhteinflu-

ence fhe involution of the uterus;

- The mean days for the onset of first ovulation in
normal and abnormsl calvers were 29.01 + 1,07 and 41,20 +
1.96 days respectively; the variation being being signifi-
cant, Similarly, significant variation was also observed in
the onset of fiist ovulation between seasons in the experi-
mental animals studied; the values being 3%1.11 + 1,90 days,
25.49 + 1,36 days and 32.15 + 2,24 days respectively during
summer, rainy and winter seasons. But, the variations due
to breed, parity, milk yield and sex and weight of calf were

not significant.

Cows with abnormal parturition took significantly more
days‘(60.69 + 7.75 days) than normal ones (52.40 + 3.86 days)
for exhibiting first observable post-partum oestrus. Prini-
parous cows also took significantly more days (58.24 *+ 4,53%)
than bipara (44.02 + 7.97) and those calved more thgn twice
(55.55 # 5.92) for exhibiting oestrum. However, the duration
for the onset of post-partum oestrus was not signifieantly
altered by the breed and milk yield of the cow, season of ,

calving and sex and weight of calf.

The interval between calving and the onset of second
ovulation was not found to be altered significantly by any

0of the factors studied.



Vulval involution was significamtly delayed in |
abnormal calvers (30,00 * 0.94 days) than in normal ones
(23,31 + 0.51 days). The time taken for vulval involution
in low, medium and high yielding cows averaged at 25,10 i
1.28, 22,02 + 0,75 and 23,01 + 0,77 day s respectively. T;’he
data on analvsis, showed that the high yielding cows itook
sienificantly Musc vaewe <Or vulval involution. - on the
other hand, factors lLike breed and parity OI the COW,
season or calving ana sex and weight of the calf were not;
found to‘iﬁflﬁence'Vﬁlvél:involution."During’the course,éf,
s%ua&; an’ incidence of 13.4 per cent of aberrations of
oestrum Like silent oestrus, delayed ovulation and anovula-

tion were also observed.

To sum up, it could be stated that all the parameteré
studied were adversely affected by abnormsl parturition.
In normal cOws;7parity_Significantly infiuenced cessation
of lochia, involution of uterus and onset of post-partum
oestrum. Sisnificant geasonal variation was observed in.
cessation of lochia, regression of pregnancy corpus luteu@-
and firét‘évulation; The milk yield of the-cow-was~found;#o
influence significantly the regression of pregnancy corpug &
Juteun and vulval involution. However, breed of the cow
and’ sex and weight of the calf had no influence on any of

the .reproductive parameter studied.
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ABSTRACT

The object of the study was to find out the various
reprd&uctiﬁe.parameters that influence the onset of post-
partum. oestrus ‘in cross bred cows, With this object in
riew. a detailed investigation was uwndertaken in a herd
;of~f15-cfoss bréd‘cows of Jersey i'Sindhi.and'Jersey X
Zocal breeds belongiﬁg to the ﬁniﬁefsif& Iivestock Farm
of the Kerala Agricultursl University, Mennuthy during
fhefperloa Irom sebruary 1978 to Marbh,-1979. :After
parturitio#, fhey were grouped into normal and ébnormal
‘ealvers based on the mormaley of calving. ALl the cows
were stall fed and were under identical conditions of

feeding and management,

The observations mage and inierences drawn are

sunmarised belows

There were significant variations in the cessation of
lochial. discharge. regression of vresmancy corvus luteum,
pgnioiﬁofguterine end vulval. involution, onset of first
and- second- ovulations and -the posi=partum oestrus interval
between normal and abnormal parturiﬁiops, " Duration of
lochial_discha;ge,_regression-of-pregnancy corpus luteum
and onset pf.first_ovula&iqn;yere found to be:significantly

influenced by the season of calving. Parity of the cow



wag fqund to influence the period of lochia, involutions
of uterus and also the post-pari-m cestrus interval.
AMilk;ymeld of the cow significantiy infiuenced regreésion
0of pregnancy corpus “luteum and vulval involution.
However, the sbreed of the cow and sex and weisht of ealf
were not found to have anyv sisuificant effeet on the
reproductive parameters studied. An incidence of 13.4 per

.cent.of. aberrations of ocestrum was also observed.



