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- INTRODUCTION



INTRODUCTICN

The National Commission on Agriculture ﬁas
emphasised promotion of Livestock development for
supplementing the income and providing greater scope of
employment for the weaker sectlons of farmers and
agricultural labourers in rural areas, Among Livestock
production, much emphasis has been given to cattle
devaelopment and dailryinge The commission has highlighted
the need for production enhancement to bridge the gép
betﬁeen requirements and availability of milk and milk
pro?ucts in the country. Thne reason for this.deplorable
poé&tion hag since baen identificd and efforts are afoot
to improve the production potential of the indigenous

cattle by better kreeding and managemental practices,

Cattle improvement programme lays greater emphasis
on replacement of a large population of cows by crossgbreds
and upgrading the indigenous stock with the hich yilelding
exotic kreeds of cattie, But such a change in the
structure of our cattle population could bz attempted only
through integrated cattle breeding projects, Vith this
object in view, several Governmental agencies are
implementing major crossbreeding programmes in the country
with the ultimate object of improving the production

rotential of our cattle. It has been estimated that by tha
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yaar 1985, there should be sbout 10 million crossbred
cows and by 2000 AD about 20 million crogsbred cows in

the country. -

In Kerala too, several crossbrecding projects like
Indo-Swiss Project and Intensive Cattle Development
broject were initiated and as a result large numker of
crogsbreds with varying combination'of exotic germplasms
have ecmerged. It is a matter of pride that Kerala has
today the largest concéhtration of high potential
crogsbred cattle, probably about one million vhich is
about 80 per cent of the total number of crosskreds in

the whole country,

In order to achieve the £ull benefit of crosshkreeding
programmz, it is essentil that detailed information on
the various reproductive parameters of the crossbreds
are available, Though innumerable rcports are avajlable
on the reproductive behaviour of exotic breeds,
systematic efforts to evaluate the same on the Erossbred
heifers under the agroe-climatic conditions of the state
appear to be scanty, The reproductive performances of
the‘crosabred heifers with vary:!:ng'levels of exotic
inheritance have not been properly évaluated and the work

so far carried out is sketchy and incomplete, Besides,
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AN

it is considered imperative to throw more light on the
suitability of any particular crossbred, ideal for

Kerala,

The present investigation was, therefore, taken
up with the aim of studying the various reproductive
narameters of prossbred heifers with varying exotic
inheritance, with the uitimate object of recommending
the suitable crossbred under the agro-climatic conditions

of Kerala,



REVIEW OF LITERATURE



REVIEW OF LITFRATURE

Extensive studies have been carried out on the
‘reproductive performances of cows (Plasse gt al.,1970;
Roberts, 1971; Gonzalez, 1973; Hafez, 1974; Purbsy and
Sane, 1978; Johnson and Gambo, 1979; Benezra and
Cardozo, 1980). Hoﬁevef, perugal of literature reveals
paucity of informaticn on the reproductlve performance

of crossbred helfers within India and akroad,

The . weicght of calves at birth exerts a positive
influence on thelr ﬁuture’growth (Martin, 1956;
Mudgal and Ray, 1966 and Sharma, 1969), Generally the
effect Of crossbreeding on birth weight in the first
generation_has been small relative to the normal
differences between the perent breeds,(Vaccaro, 1975),
Taneja and Bhat (1972) reported that birth weight of
calves increases with increase in level of exotic
inheritance, Mrora gt al.{1971)3; Panda and Sadhu(1973)
and Ghosh gt 21,(1978) observed that the mean birth
welight of crossbred calves were greater as compared to
the purebred Haryana calves, But Yadav (1964) observed
that crossbred weighed less than purebred in Red Sindhis.
Bhatnagar gt al. (1971) reported tl;xat the birth weight

of P1 and Py of crosses of Zebu (Red Sindhi & Sahiwal)
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with Basin averageq 2543040.154 ﬁg and 24,8040.560 kg
respectively. Sharma and Fhatnagar (1975) observed

the average birth weicht of FI Brown Swiss as 24,5 kd.
Browvn Swiss x Sahiwal crossireds welghed 26,27 kg on an
average at birth. (Fhatnagar et 21,,1975). Mathai and
Raja (1976) recorded the mean birth weight of
Jersey-Sindhi female calves as 20,48 kg. Deshipande et al,
(1980) recarded the mean birth weight of Jersey x Deoni,
Holstein Friesian x Deoni, and Jersey x Red Xancdhari as

17.84 kg, 20.55 kg and 20.59 kg respcctively,

Puberty is defincd as Qhe age at which the
reproductive organs becomes functionél and is
characterised by the appearance of first cestrum
{Roberts, 1971). The time of onset of sexual maturity
in animals depends mainly on the inherited characteristics,
but it could he influenced by the state of nutrition,
the regularity of growth, and the climatic condition
{(Roberts,1971), !Menge et al, (1959) reported that age
at puberty was gignificantly correlated with milk
production and fat percentage., Singh gt al. (1963)
observed a significant positive correlation between age
at puberty and age at first calving, service periocd ang
calving interval in Haryana cattle. In most of the

European cattle onset of puberty occurs & 6 to 18 months
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of age (Roberts,1971), while in the Indian, cattle this
occurs very late. Ehatia (190) reported that Indien
cattle attained matﬁrity only at 794 to 1040 days,
Ahuja gt al,(1961) and Sharma gt al. (19682) found 30
‘months as the age of puberty in Haryana heifers, Arije
and Wiltbank (1971) observed the average age of pubert&

as 437.7 days in Hereford heifers, Edgerly (1972) reported

that the age at first oestfus averaged 11,6, 12,6 and
11,5 months for Molstein, Guernscy and Brown Swiss
“heifers respectively. Acéprding to Hafez (1974) Zebu
cattle mature 6 to 12 months. later than the'European

breeds,

Inbreeding is found to delay the onset'of puberty
whereas crossbreeding hastens it (Hafez,1974). Tandcn
(1961) reported the age of maturity of Jersey x Sindhi
crosses as 620 days, Arora (1970) recorded the age at
maturity in crosshbred heifers as 717 days. Ra jkonwar
(;971) recorded the average age for crosgbred (F,Jersey)
helifers at puberty as 652,751+18,93 daya, Macfarlane and
Worrall (1971) reported that f£irst oestrus occured in
Boran x Sahiwal heifers at an average age of 105 wecks,
In Jersey x Haryana halfbreds the mean age at first
servic; vas 17.3.months, for Holstein ®m Haryana crosseé

17.7 months. and for Drown Swiss Qrosses 19,1 months,
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Coetzer and Marle (1973) obssrved that Africander x Sussex
crossbreds attained puberty at an average age of 384,5
dayse. According to Fhatnacar gg,gg,(1975), Brown Swiss x
Zebu crossbred heifers showed first symptoms of heat ¢

et 14 months of age, Rao and Rao (1975) observed the
average age of maturity of Fl Jersey crosses and Pl
Guernsey crogses as 687 days and 682 days respectively,
Saikia and Sharma (1977) observed the average age of
puberty in crossbred Jercey Fi and??éheifers as 16,1 and
16,4 months respectively, Gill gt 3l,.(1978) rccorded

13 months as the average age of puberty in the crossbreds
of Red Danish and Sahival. Manickam gt al. (1978)reported
755.4 days for attaining puberty in Red sindhi x Jersey
crosses while Rajan (1980) reported an average age of

548 days for crossbred helfers of Holstein Friesian x Gir,

Holsteln Friesian x Tharparkar and Jersey x Gir,

The level of feeding during the growth period modify
the age of puberty in cattle (Mathai and Raja,1976).
wiltbank et al, (1967)reported that for each 0.1 kg increase
in daily weicght, the age of puberty decreased hy 18,17
days. Mathai and Raja (19756) observed that Jersay-Sindhi
crossbhred calves fed on low, medium and high levels of
ration attained puberty at 612,.0 days, 527,.,8 days and 484,0

days respectively. Long et 21.(1975) observed the mean
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ége of puberty for straightbred heifers on pasture as
higher than thoge which were individually Eeé.

' The delay in onset of puberty of'tropical cattle
was attributed to the high atmoépheric temperature
prevalling in the region (Ahuja gt al., 1961)s The
classical experiment conducted by Dale et al, (1959)
revealed that the variation in the atmospheric temperature

affected the onset of puberty.

Many workers are of the ¥esw that heifers should
be bred considering/their size and welght rather than
their age- (Roberts,1971 and Salisbufy et al,1873) .
Hafez (1974 )reported that European cattle weighed from
350 tec 600 pounds at the time 65 pubsrty. However,
Holstein and Brown Swiss heifers are not usually bred
until they weigh about 750 pounds, Ayrshire 650 pounds,
Guernsecy 550 pounds and Jersey 500 pounds. (0lds and
Seath, 1954). The average weight at puberty for Hereford
heifers was 248.7 kg (Arije and viltbank, 1971) and for
Friesian heifers 218 kg (Pleasants gt 2al.,1976), Riha
(1977) observed that Czech Pled heifers weighed from
327,16 to 364.,4 kg at the time of puberty. The ovecrall
body weight at vuberty of Friesian, Danish and Browm Swiss
heifers in Peru was observed to ke 244,9124,.48 kg

(Garcia and Calderon, 1978),
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In Indion cattle, weight at £irst heat was found
to vary from 416 to 494 pounds with a mean of 441%12,12
pounds (Bhatia,1960), Haryana cattle were reported to
weilch 275.6744455 kg at the time of puberty
{Sharma et al. 19684)e¢ The average body weight at puberty
of Boran x Sahiwal crossbred heifers was 215,7 kg
(Macfarlane and Worrall, 1971) while that of Africander x
Sussex crossbred heifers wag 288,9 kg (Coetzer and
Marle,1973), Pleasants gt al, (1976) observed 218.0 kg
body weight at puberty for heifers born to Friesian dams,
Llong gg,ggf (1975) observed that the average body weight
at puberty was 235 and 257 kg in pasture fed and
individually fed crossbred heilfers respectively whereas
for straightbred, the values were 227 kg and 222 kg
respectively, Rajan (1980) observed that crossbreds attain

an average body weight of 257,6 kg at the time of puberty,

Mathali and Raja (1976) observed that the average
weights at puberty on low medium and high levels of
feading were 143,340,943 kg, 155,840,445 kg and 164,843,357
kg raespectively, They also recorded that age, weight add
bedy measuremants of the animals at pubefty'were

siénificantly influenced by the level of feeding.

Miller and Mo Gilliard (1958) observed a significont
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¢orrelation between weight at puberty and milk production,
Plcasants gt al.(1976) observed that age and weicht at
pubarty were etrongly related and that the breed of the

dam influenced welght but not age at puberty.

ttacfarlane and Worrall (1971) found the average age
at conception in Boran x Sahiwal crossbred heifers as
12045 weeks, In Holstein, Guernsey and Brown Swiss
heifers; the age at £irst mating was 14,.8; 15.4; and
14,6 months respectively (Edgerly, 1972). Stepanenko and
Chebotaren (1573) observed the age at conception in
Hereford heifers ranging from 13.8 to 23.9 months.
Kaul et al, (1973) observed that the average age at first
fertile service was shortest in heilfers with 5/8
FPriesian inheritance and longest in Séhiwal animals,
They also observed that the age at first fertile service
decreased with increase in the Frieslan inheritance,
Ruzminov (1973) found the average age at £irst conception
varying from 20,1 to 21,9 months in Kostroma heifers,
Bhogrekar (1976) obéerved in Tharparkay, Sahiwal,
Red sindhi and thelr crosses with Taurus cattle, the age
at conceptiog as 28,7, 26g03 26,6 and 20,2 months
respectively, Rinha (1977) reported 13.5 to 17.7 menths

ag age at £ilrst conception in Czech Pied heifers,
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D*souza gt al.(1978) observed in Gir and its half breds
with Friesion, 1037.2 days and 778.4 days respectivaly
for'first fertile service. Malvi cattlé took 36413

months (Taylor gt al. 1978) and Pangi heifers took 1154
days(Purbey and Sane,1979Y for conception. Peacock gt al,.
(1979) reported 418 days for half Shorthorn x half Brehmen
and 465 days for half Charolais. In Spanish Brown covs,
Deros (1979) observed 1.79 years of age for first
successful mating. D'Souza gt al, (1979) observed tﬁe age
at £irst concéption in Réd Sindhi as 982 days, Red Sindhi x
Frigsian ag 592 days and 574.4 days for Red Sindhi x Danish

Red crosses,

Age at first fertile service averaged 788.6, 01843

. @nd 66847 days respectively for Friegian X Zebu, Brown
Swiss x Zebu and Jersey x Zebu crosses (Kaushik et al.,
1972)s The age at f£irst conception wag reported as
2542444 months in Chiana x Nellore heifers (Silva et al,,
1980). Holstein x Gir and Holstein ¢ Tharparksr crossbred
heifers concelived at an average age‘of 635,7 days

(Rajan, 1980).

Hacfarlone and Worrall (1971) observed that the
body weight at first conception was 243.0 kg for
Boran x Sahiwal heifers, Kuzminov (1973) observed 453,



12

465 and 456 kg as body weight in Lhree herds of .
Kostroma heifers. Stepanenko anad Chebotaren (1973).

in four herds of Hereford heiﬁers, found the body weight
at conception wasg 390, 450, 478 and 493 kg. Riha (1977)
observed the body ueight at conception in threc herds

of Czech Pied heifers as 338,7, 364.8 and 327.3 ke

- Panda and sadhu (1973) observed 249.7 kg body weight
at successful service in Holstein X graded Haryana
crosses and 190,78 kg in Jersey x Peshi EFengal croggeg,
They have also reported 218.80 kg in Jersey x graded
Haryana crosseg and 216,43 kg in Holstein x Deshi PBengal

crogsses at firgt service.

Edgerly, (1972) observed that Holstein, Guernsecy and
Brown Swisse helfers required 1,78, 2,19 and 2.45 services
regpectively per conception. Xuzminov (1973) reported
that the number of services per conception varied from
1.5 to 2,5 in Kostroma heifers., According to Riha(1977)
Cgzech Pied‘héifers required 1,48 to 1.59 services for
conception, Holstein Friesian heifers required 2.21
gservices and Dutch Black Pied hilefers 3.38 serwvices per
conception (Benezra and Cardozo, 1980). ingh and Singh
(1970) observed tﬁat Haryana heilfers required 2,18 services

per conception,



13

The qﬁmber of services per conception in Jersey
crosgbreds averaged 2.353}.38 and in Guernsey helfers
1.9441,21 (Rao and Rap,1975). Ib the £irst generation
of frown Swiss x Sahiwal crgsses,'Bhatnagar et al, (1975)
reported }.85 services per concepticn as against 1,68
requiraed for Sahiwal cows. Danlsh Red 3 Sshiwal érosses
required 2.2140.23 services per conception (Gill ¢t al,,
1978) and crosses of Haryana with Friesian, Brown Swiss,
Jersey and Danish Red required 2.47, 2.48, é.28 and 2.21
gervices reapectively (Jaiswal et ale,1979), Kaushik gt al.
(1979) reported that crosses of Zebu with Friesien,
Brovn Swisg, and Jersey required 1.87, 2,44 and 2,21
services resgpectively for conception, Rajan {(1980) found
that the average number of inseminations per conception

as 2.59 for crossbreds of Holsteln Friesiasn x Tharparkar

and Holstein Friesian x Gir heifers,

The length of oestrous cycle in heifers waé
reported to be slightly shorter than that in cows
( Prb ot a8l.,1958; Hall gt Q;Q 1959 p: Bhatia 1960;
Roberts, 1971 and Cole and Cupps,lQ??)g The average length
of oestrous cyc;e in heifers and ccws qf different brecds
were reported to be 20 and 21 days(Erb ot ale,1958)
and 20,5 and 21,32 days (Bhatia, 1960) reSpectiveiyqz The

average cycle lengths for various breeds were reported
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ag 17.4 days (Branton et ale, 1957) and 20,67 doys £or
Holsteln (Hall at &l.,1958) 21,83 days for Sindhd,
2084 days for Suhiwel and 21,63 daye for Tharpirkar
{(¥umaran and Pedi,1966)s 21.13 Gays for Haryana and
21,01 days for Gir (Fhattecharys gt al,, 1964),

Plassc et 81.(3970) observed the average cycle length
of Dom Indicus ranged from 14 to 28 days, Gonzalez
(1973) obscrved the average interval betusen oestrous
period as 2048 days in febu eattle, According to
Ryeanek and CGomen {(1977) tha lenigth of ocsgtrous cycle
in Zobu heifers ranged £rom 13 to 30 deys, urley and -
sane (1978) ohserved tha average length as 2044 days in
Dangl helfers. Johnson and éambo (2975) obmerved that
vhite Fulani heifers had a meen duration Of 22,4047

daye between ‘castrous cyclos,
)

HMares et ale({1953 and 1961) réported that inbreeding
increased the cyclce length in cattle. Imktuke gt ale
{1973) considered that interogstrous poriod ranging
between 18 and 25 days as normal in crossbreds, Although
they did not observe any significont Gifférence in the
normal cyele baotwaen heifers an? cown, appreciable
difference wag ohgerved with reqgard Co irregular oestrous

periods and chorter cycles. Fhatnagar gt al.(1977)cbserved
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the overall mcan cyecle length in diﬁferent.éenetic
groups of Brown Swiss crossbreds as 28.5 days for.Fl,
27,0 days for F, and 26.7 days for 3/4 crosses, Mathai
and Raja (1978) found the average length of oestrous
cy¢le as 20,71 days in Jersey=-Sindhi crossbred heifers,
Jaiswal gg,§;;(1979) observed the length of ocestrous
cyecle of 5C per cent Haryana ciossés with Frlesian,

Brewn Swiss, Jéfsey and Red Dane as 19,92, 20,03, 21,06

and 19,93 days respcctively,

Nutritional status of the animal'is known to play
an important role in modifying the oestroué period of
animals, Inanition suppregses the sexual activity
probably by interfering with the normal secretion of
gonadotrophic hormones £rom the pituitary(Roberﬁs,lQ?l).
Deficiency of certain minerals such as phosphorous
'(Hignett,lgéé), frnganese (Hignett,i959) and eohalt
{Coleand Cupps, 1977) were also reported to affect the -

oestrous c¢ycle in cattle,

Perusal of literature revealed cénflicting reports
on the seasonal influence on oecstrous cycle.Rathnasabapathy
(1958) noted significant variation in sexual activity
with peak during certain months and demression in others

in Kangayam and Scrub cowse. However, such geasonal
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activity was not obgerved in Sindhi and Englisgh crosses,
Goswami et al, (1965) observed definite influence of
geason on the cycle length in certain breeds of cattle.
‘Sukumaran and'Pavithran'(1971) observed that the
incidence of oestrus was affected by year and month in
cattle, On -the contrary, bhasin (1969) and Plasse gt al.
(1970) did not £1ind any sicniflicant influence of season
on the length of oestrous cycle, Tomar et al,(1972)
observed that there was no significant effcct of secason
on the-occurrence‘of oestrus in the year. Mathai and .
Raja (1978) also obsgerved that the length of oestrous
cycle was not affected by the season in Jersey-Sindhi

CrossesS,

Mares et al,(1958) noted that infertile services
invariably shortened the cyvcle length by 2 day or twoe.
But in a later study, Mares gt al.(1961) and Stott and
Williams (1962) observed that non fertile service
lengthened the subgequent oéstrous cyclea, Erb and Thlers
(1958) reported that the conception rate was significantly
Jow when ocestrous interval was below 17 days or above 25
days. Similar findings were made by Hall et al, (1959 b)
who observed & low conception rate vhen cycle length was
lesg than 17 dayss 3Boyd (3973) observed no significant

difference in the ¢ycle lenagth (18 to 24 days) preceeding
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first insemination between cows which conceived and
those returning to sarvice, Frb and Holtz (1958)
okservaed higher embryonic loss in cows having a ehort

ocestrous period than with normal cycle lengthe

Thé average pariod of cestrum in cows was raeported
to be 16,07 hours (Sipilov, 1968) 6,70 hours in
Bog Indicus (Plasse 55,21.1970).. The length of heat in
heifers was found to be shorter than in cows (Asdell,
1955; Hall et al., 185%93and Hafez,1974). But, Vrics
(1976) reported that the mean duration of oestrus was
lecss in cows than in heifers in Friesian cattle in Kenya,
Rysanek and Gomez (1977) observed 22 hours of duration

of oestrum in heifers,

The duration of oestrum was found to vary in
different breeds of cattle, It was observed to bz 11,90
hours in Helstein and Jersey (Branton et 3al,,1957),
16,52 hours in Haryana (Sharma et al,,1968 b), 15.50
hours in Russian Simmental cattle (Ivankov,1971), 12,9
hours in Nellore cows, 14.8 hours in Indo-Brazilian cows
and 17.50 hours in Zebu cattle (Gonzalez 1973).
shipilov and Khramtsov (1976) observed the duration of
ocstrum in the range of 13 to 17 hours in crossbreds,

Mathai and Raja (1978) observed & range of 4 to 32 hours
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with a mean of 17,7740.856 hours in Jersey x Sindhi

CrosctsSe

. The effect of feeding on the Aduration of oegtrum
is not fully understood (Baker,1967). YHowever,
Branton et al.(1957) reported that a declinc in body
condition reduced the length of ocestrum, Hafez (1974)
also recorded that those animals fed on low level of
feed had short heét period, Donaldson (1962) did not
observe any change in the heat nericd, even when the
animals were subjected to varying degrees of nutritional

stresse.

There are conflicting reports on the effect of
gseason on the length of oestrum. Donaldson (1962)
reported that duration of oestrum was not influenced by
seasonal variation in Shorthorn cattle of Queensland. Th
same observation was made by Rakha and Igboeli (1971) in
indigenous African cattles Bhosrekar and IFhatnagar
(1971) observed that Brown Swiss x Sahiwal and Brovm Swiss
X Red Sindhl crogsbreds had the largest heat duration
during summer and shortest during winters. Mathal and
‘'Raja (1978) observed @ significant reduction in the
duration of heat during summer in Jersey=-Sindhi crosshred

hcifers,
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The intensity of oestrum was subjectively
classified as ‘pronounced!, ‘'medium'’ and *weak' on the
basis of the degree of expression of heat symptom
(Lagerlof,1955; Rottensten and Touchberry,1957;
Hall et al., 1959 as Sherma et al, 1968 b and Hafez,1974).
Lagerlof (1955) stated certain brecds of cattle have
hereditary predisposition for weak oestrum. This was
more pronounced in Guernsey then in Holstein (Roberts,
1971), Luktuke(1858)and luktuke gt al.f1973) opined that
Indian milch breeds like Sindhi and Szhiwal exhibited

more pronounced heat symptoms than draught breeds,

BEhosrekar and Bhatnagar (1971) reported that
ma jority of crossbreds showed pro;inanﬁ heat symptomse
But Mathai and Raja (1978) observed more than 50 per cent
of the Jersey x 81n6hi'cfossbred heifers showed medium
heat symptoms. However, Shrivastava et al, (1977)
observed no gignificant difference betwaen breed groups
in the intensity of oestrum, Rajan (1980) observed that
the intensity ofkoestrum in crossbreds were significantly
agfected by genetic groups, gecason and insemination

numbere

Rottensten and Touchberry (1957) reported that
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intensity of oestrum had no bearing on the conception
rate, Johnson (1964) and Morrow (1969) also concurred
with the above view, In marked contrast, Kakati and
Rajkonwar (1966), Shrivastava et 2l1.(1977) and Rajan
(1980) reported that the percentage of conception was
markedly influenced by intensity of heat,

Bulenberger gt al,(1977) observed that intaengity of
oecstrum was not significantly related to age or body

welght at puberty.

Hall et al,. (1959 b) noted the average time of
ovulation in lousiana cattle as 12,4 hours after the engd
of ocestrume Salisbury et 31, (1978) reported that
ovulation occurred within 25 to 30 hours after the onset
of heat, In Indian cattle, Madan and Razdan (1967)
found the average time between the onset of heat and
ovulation as 26,56 howrs for Red Sindhi, 26,80 hoursg in
Sahiwal andd 27.12 hours in Tharparkar cows, They also
obgerved that the animels in which oestrum set in during
night took longer- time for ovulaticn. In Sahiwal x
Shorthorﬁ heifers, the average time of ovulation was
found to be 20,93x1.43 hours after the commencement of
ogstrum (Baker,1967). In Haryana cows the ovulation wag
observed at 31.4742,13 hours after the onset of ocestrum

(sharma gt 3l.,1968 b). Sipllov (1968) observed that

~



21

ovulation occurred at an average of 27 fo 99 hours after
~ the onset of heat. The time of ovulation in Pos_Indicug
under sub=tropical climatic condition wag reported to be
184520496 hours after the end of oestrum(Plasse gt al.,
1970). Sarapa (1970) obsez;veé that ovulation in
Russian Simmental cows occurred é to 42 hours after the
end of oestrum, But Ivankov (1971) reported an average
of 8 to 12 hours after the end of oestrum for the same
breed. lishart (1972) found.that owulation occurred
between 9 and 24 hoursafter the end of oestrum in
Friesian heifers. Gonzalez (1973) observed ovulaﬁion at
an average of 13.6 hours after the end of cestrum in Zebu
cows, Gordon (1976) stated that ovulation occurred 10 to
12 hours after the end of oestrous pericd. Shipilov and
Kﬁramtsov (1976) observed that ovulaticn occurred 24 to
27 hours after thé onget of ogstrum for 36.8 ner cent of
cows, 28 to 32 hours after the onset of oegtrum in 52,7
per cent and 33 hours after, in 10,5 per cent cows,
They also obscrved 2 negative correlation between the
duration of oestrum and the interval from the end of
oestrum to ovulation. The mean interval from the end of
oestrum to ovulation was repofted to be 16 hours in
Friesian heifers in Kenya (Vries,1976) ., Mathai and

Raja (1978) rerorted an average time of 12,39 hours after
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the end of oestrum in Jersey xk Sindhi crossbred heifers,
Shipilov and Shevyakova (1979) observed that in Russian
Black Pied heifers ovulation occurred at an average of

277 hours after the onset of ogsstrum,

The frequency of occurrence of anovulation s found
to be more in heifers (Van Rensburg,1956: Van Rensburg
and DeVos,1962; Choudhury et al., 1965 and
Namboothiripad, 1971), tMorrow (1969) reported ovulation
fallures after visible signs of oestrus in 5 per cent of
the cyéles. Morrow et al. (1970) reported that in lolstein
heifers anovulation occurred in 14 per cent of cycles,
They further reported that faillure of ovulation was more
frequent during first and second cycles. Leyva and Novea
(1978) observed anovulation in three per cent of the cycles
in cows at high altitude., Mathai and Raja (1978) olmerved
an incidence of 9,7 per cent anovulatory heat in crossbred

Jersey-Sindhi heifers,

" Incidence of metoestrous bleeding was reported to
be more in heifers than in cows, (Hansel and Asdell, 1852
and salisbury gt al.,1977). On the other hand, Sobhanam
(1978) reported that there was no eignifilcant difference
in the incidence of metoestrous bleeding in cowa and

heifers, Johari (1959) observed only one instance of
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post=ogstrous bleeding in Haryana cattle out of 75
cycle; studiedos Mathal and Raja k1978) observed
metoestrous bleeding in 2,72 per cent of the crossbred
Jersey~Sindhi heifers., Bane and Rajakoski (1961)
reported that bleeding could be expected on any day of
the first five dayé of the cycle, They obgserved an
incidence of 2, 28, 65, 50 and 10 per cent post~cestrous
bleeding on the f£irst, secona,:éhiré, fourth and f£ifth

day of the cycle respectively,



MATERIALS AND METHODS



MATFRIALS AND MBTIIODS

With the object of studying birth weicht, age
and weight at puberﬁy. agé and weight at concentlon
and number of inseminations per conception, the recorded
data of 152 crossbred heifers maintained at Cattle
Breeding Farm, Thumboormuzhl under Kerala Agricultural
Univérsity were utilised., The heifers belonged to

Jersey, Drown Swiss and Holstein crosses.

To study the rattern of oestrous cycle in the
crossbred heifers, 50 andmals in the age group of 18 to
24 months were selected, They comprised of 22 Jersey'
crosses, 17 2Zrown Swiss ¢rosses and 11 Holstein crosses,
All the animals were maintained under identical
conditions of feeding, management and were in sound sexual

health, The following observations were mada.

Iength of Oestrous cycle

The heifers selected for the study were closely
watched daily for any observable signs of heat, In
addition, a teaser bull was also utilized for deteccting
heat at 9 A,Me and at 2 P,M. daily, Confirmation of heat
was done by rectal cxamination, The interval between

two successive onsets of cestrous period was considered
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as the length of oestrous cycle, A total of 150 oestrous

cycle was studied.
Duration of Oestrum

Each animal in heat was closely observed with the
help of a teascr bull at an interval of 4 hours daily,
till the symptoms of. heat subsided, The period £rom the-
first acceptance to the last aéceptance vag adjudged as

the duration of oestrum,
Intensity of Géstrum

" The intensity of ocestrum was graded as ‘pronounced’,
‘medium® and ‘weak® from the bechavioural signs

(Sharma et al.1968 b).
Ovulation

The animals in oestrum were examined per rectum at
4 hour intcervals till ovulation occurred,s The ovaries
and follicleg vere examined carefully for evidence of
ovulation, which was later confirmed by the presence of

corpus luteum 6 to 8 days after ocstrum.

All the experimental animals were observed for the

incidence of silent cestrum, anovulation and mctoestrous
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bleeding.

The data were clasgified according to brecd and
different levels of exotic inheritance to study the
effeet of the above factors on the reproductive
parameters studied. The data collected were tabulated
and subjected to statistical analysis (Snedecor and

Cochran,1967).



RESULTS



RESULT

With the object of studying birth welght, age and
veight at puberty, age and weight at conception and '
number of inseminationsper conception of the various
crossbred heifers, data from the records of Cattle

Breeding Farm, Thumkoormuzhi were collected and analysed.

The data on the various characters studied are
presented in table 1, It was observed that the average
birth weight of 50, 62.5’§nd 75 per cent Jersey Crogses
was 1940343,162, 17,9212.171 and 18,4412.667 kg
respcetively, The values for 50 and 75 per cent Droun
'5wiss crosses were 20017+1.061 and 20435:4,197 kg and for

50 per cent Holstein crass 23,02+4,547 kg respectively,

The average age at puberty was 548,87489,303,
531,531102,939 and 605,68+91.861 days respectively for
850, 62,5 and 75 per gent Jersey crosses., For 50 and 75
per cent Brown Swigss crosgaes age at Pubérty was
850,644377.305 and 664,14+190,370 days regpectively, 50
per cent Holstein-érosses attained puberty at

622,08+101.503 days.

The average weight at puberty of 50, 62,5 and

75 per cent Jersey crossbreds was in the order of
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185,69+30e717, 1764533164256 and 190,514244255 kge The
body weicht of 50 and 75 per cent Brown Swisa crosses

reached 188,50+18,886 and 200.78434.813 kg respcctively
at the time of puberty. SO per cent Holstein crosses
attained 205.49:33;619 kg bady weight at puberty,

Average ageat conception vas 620.411104.976,
616,46498,566 and 653,82+77.456 days respectively for S0,
6245 and 75 per cent Jersey crossess 902,.82:352,124,
and 688,714183,717 days respectively for 50 and 75 per cent
Brovn Swiss crosses and 716,381118«134 days for 50 per cent

Holstein crosses.

The average weigbﬁ at conception of 50, 62.5 and
75 per cent Jersey crosses was 206,86131,472,
204438130.590 and 206,27+28,004 kg respectively. For SO
and 75 per cent Brown Swiss crosses the average body
weight at conception was 199,70220.046, and 213,21+45,896
kg respectively, For 50 per cent Holstain crosses, this
wag 227794404065 Kga

The average number of inseminationsper conception
was ‘2.49;;-_1 0359, 2,76:41.235 and 2,621#14373 respectively
£or ‘50, 6245 and 75 per cent .Jersey crosses, For SO and
75'per cent éromn Swiss crosses it was in the order of
2,00 412322 énd 1,7141.112 and for S0 par cent Holstein

Cross it was 2,28:114230e
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Statistical analysis of the data (Table '2)
revealed that blrth weiéht, age at puberty, weight at
puberty and age at conception varied éignificanily
between breeds, Weight at gonception and numoer oOf
inseminations per conceptiocn did not vary significantly

petween different crossbredse

Tt was also ohserved that (Table 3) in 50 per cent
Jersey. crosses birth weicht vas negatively -correlated to
age at puberty { .r= =0,2236) and age at conception
(re= ~0,1913) but was not: statistically significant,
significent (P/Q.01) positive correlation with weight at
‘puberty (r=0.3453) and weight at conception (r=0.3946) was
observed, Birth weight was not correlated to‘number of
inseminationg par conception (r:-o.oédZ). 'Age‘at purerty
had nén significant positiVe correlation with weigaht at
puberty (r=0,2254) and had no relation with wéight at
conception (r=0.0244) and significant (P/0.01) poéitive
correlation (r=0,6969) with.ege at conception, Age at
puberty was negatively correlated with number of
inseminationsper conception (r=-0,2912), teight at puberty
wag not corrclated to age at conception (r=e0,0378) and
number of inseminations per conception (r=-0.0619) whiile
significant‘(Pzg,ol) positive correlation (r=0,7758) wasg

obgerved with weicht at conceptions, Age at conception wag
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positively correlatad to weight at conception (rw0.2283)
and number of inseminations per conception (r=0,1558)
though not statigtically significant, Weight at
conception was related to number of inseminationsper

conception (r=0,2958) but with no statistical significance.

In 62,5 per cent Jersey crogsee (Table 4) birth
weight was negaéively corralated to age at pubaerty
(ro=0,43996) and age at conception (r=-0,1759) with no
statistical significance and positively correlated to
welght at puberty (r=0,5284), Statistical analysis also
revealed significant (P/0,01) positive éorrelation

(r=0.6606) with weight at conception, Birth weight was
‘not cbrrelated to number of inseminat;ons per conception
(r=0.06é9). Age at puberty was positively carrelated to
weight at Qube:ty {r=0,4173) eventhough it was not
statistically significant, vhile age at pubety vag
eignificantly (P/0,01) correlated to aﬁe ét concepticn
(r=0,7652), Nom significant negative correlation was
. observed with walght at conception (r==0,2195) and number
6f 1hsem1nations per conception (ro=0,3751). leight at
puberty was positively correlated to age at conception
(Euo,3011) and weight at concéption (ra043193) eventhough

not significant statistically, It was also observed

that there was non significant negative correlaticn with



31

number of inseminations per conception (r=-0,2838).

Age at conception had non gignificant positive correlation
with weight at concepticn (r=0,3029) hut had no relation
with number of inseminations per conception(r=<=0,0374).
Weight at conception was positively correlated to the
number of inseminations per conception (r=0.1856) but was

not statistically significant,

In 75 per cent Jersey crosses (Table 5) birth
weicght was not related to age (r=0,0236) and weight at
pubkerty (r=0,0231) vhile positive non significant
correlation was observed with age and weight at
(r=0.1253 and %#=0,1781) conception and number of inseminaticns
per conception (r=0,1846), Age at puberty had positive
significant (B/0.01) correlation with weight at puher%y
{r=0,3952) and age at conception (r=0,8649) while
gignificant (P/0,05) negative correlation wasg obgcrved
with number of inseminations per conception (r=-0.4600)
and no relation was observed with weicht at conception
(r=0.0249), Height at puberty had significent(p/0.01)
positive correlation with weight at conception(r=0,7562)
and non significant positive correlation with age at
conception (r=0.3604). Non significant negative
correlation was obscrved with the nunber of ingeminations

per conception (r==0,2506), Age at conception vas
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positively.ccrrelated to welght at conception(r=0,2793)
though not statistically significant and was not
correlated to the numker of inseminations per conception
(r==0,0423), Weight at conception was rositively
correlated to the number of inseminations per cconception

(r=0,2705) but was not statigtically significant,

In 50 per cent Erown Swiss crosses (Table 6) birth
vieight was not corrglated with age at pubertykr=0.0851)
while non significant positive correlation was observed
with weight at puberty (r=0.3943), 8ge at conception
(r=0.1683) and number of inseminations rer conception
(r=0,3783)¢ Birth weight was négatively correlated to
weight at conception(r==0,1578) though not statistically
significant, Age at pubkerty was pogitively correlated
to age at conception (r=0,9763) with statistical
significance (RA@}OI, while non significant Aegative
correlation was observed with weight at puberty (r=-0,1839),
weight at conception (r=-0.4346) and number of
inseminations per conception (r=-0,2841), Veight at
pubkerty was negatively correlated to age at conceptiqn
(r==0,20491 though not significant statistically and was
‘positively correlated to welght at concéption(r=0.8097)

with statistical significance (P/0,01). ‘Veight at pubesty
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was positively correlated to number of inseminations per
conception (r=0,1741) evénthough {t was not statistically
significant., Age at coneeption had non significant
negative correlation with weicght at conception (r==0.3763)
and number of inseminations per conception(r=-0.1587).
Viefght at conceptlion was positively correlated to number
of inseminations per conception (r=0.5470) vhich was

observed to be statistically significant (P/0.05).

In 75 per cent Drown Swiss (Table 7) birth weight
had non significant negative correlation with age et
puberty (r==0.3407) and age at conception(r=-0,3493) while
non significant positive correlation was observed wilth
weicht at puberty (r=0.3794), weight at concepticn
(r=0.3758) and number of inseminations per conception
(r=0,2090). Age at puberty had significant(P/0,01)
positive correlation with age at conception {r=0,9767)
and non significant negative corpelation with welght at
puberty (r=w0,6144), weight at conception (r=-0,5911)and
number of inseminaticns per conception(row0.2979), tledght
at puberty was negatively corrclated to age at
conception (r=-0,5679) though not significant statigtically,
Vhile significant (P/0.01) positive correlation wag
obgerved with weight at conception (r=0.9350) and non

significant positive correlation with fumber of inseminars
- il O



‘ 34
per conception (r=0,3746). Ag¢ at conception was
negatively correlated to weight at conception (reexd,4746)
though not statistically significant, Significant
(P/0.01) negative correlation was obgserved with numbcr of
inseminations per conception (r=-0,8909), Weight at
conception had no significunt positive correlation with

number of inseminations per concepticn (r=0.6786),

In 50 per cent Holsteln crosses (Table 8) birth
weight had no relation with age at puberty(r=0,0141) ang.
had non significant positive correlation with weight ot
puberty (r=0.3123) and weight at conception(r=0,2066) and
non significant negative correlation with age at cornception
(r==0.1328) and number of inseminationsper conception
(r==0,2636), Age at puberty had non significant positive
correlation with weight at puberty (r=0{1919) and
significant (P/0.05) positive correlation with age at
conception (r=0,4385). It had nop correlation with weight
at conception (r=0,0251) and had non significant negative
correlation with number of inseminations per conception
(r==0.1443), Weight at puberty had no correlation with
age at conception (r=0,0951) and had significant (F/0.01)
positive correlation wiih welght at conception(r=0,7006).
It had non significant negative correlation with number of

inseminations per conception (r=-0,1851)s Age at
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conception had significant (P/0.05) positive corrclation
with weight at conception (r=0,4425) and numker of
inseminations per conception (r=0,4893). Weight at
conception had non significant rositive, correlation with

number of inscminations per conception(r=0,2624),

The data on the length’of cestrous cycle are
presented in tables 9 and 10. The cycle %ength ranged
from 18 to 22 days with an overall mean of 19,546 days
in the crossbred heifers, The mean length of oestrous
cycle was found to be 19.50#0.129 and 19,46:0,166 days
respectively for crossbred with 50 and 62.5 per cent
Jersey inheritance. The mean length was 19,5840,135
and ‘19.1810.214 da§s respectively for 50 and 62,5 par cent
Brown Swigs crosshreds and for 50 per cent Hols tein

crogsses the average length was 19,9310,145 days(Table 9),

The data on analysis revealed that there wag
significant difference (P/0.05) in the length of aestrous
cyc;e between different breeds with various levels of
- exotic inheritance (Table 10), It was also observed that
S0 per _cent Ho i

par _ lstein crosses differ significantly from
all other breecd grouns except 50 per cent Brown Swisa
arosses,

The data on the duration of oestrum are £urnished
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in tables 11 and 12, The duration of oestrum in the
various crossbred heifers ranged from 2 hours to 25

hours with an overall mean of 16,97 hours. The average
duration of oestrum in Jersey crossbreds with 50 and

62,5 per cent inheritance was 16,5010.504 and 16.8610,685
“hours respectively. TFor Brown Swiss crosses with 50

and 62,5 per cent inheritance the average'duration of
oestrum vas 16.9510.818 and 17.8810.628 hours respectively,
The mean duration in 50 per cent Holstein crossbred

heifers was 16.8510.444 hours (Table 1l1).

Analysis of the data (Table 12) revealea'that the
difference in the duration of cestrum between different
crogsbreds with different levels of exotie inherlitance

was not statistically significant,

The data regarding the intensity of hcat observed
in different crossbred heifers are presented in table
13. It could be seen that the overall incidence of
pronouncéd and medium heat wag 92,00 per caent and 8,00
per cent respectively in the crossbred heifers, None of
the crossbred heifers exhibited weak ocestrum, The
incidence of pronounced heat in 50 per cent and 62,5
per cent Jersey cross breda was 91,67 and 93.40 ver cant

and of medium heat was 8,33 and 6.60 per cent respectively.
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Similarly in 50 and 62.5 per cent Brown Swiss crosses.
95,84 and 92,60 per cent exhibited pronounced heat while
4.16 and 7.40 per cent exhibited madium heat reapectwvely.
In 50 per cent Holstein crosses 87,88 per cent showed
pronounced heat and 12,12 per cent medium signs of heat.
Analysislof the data revealed no significant differcnces
between the breed groups with respect to the intensity
of ocestrum.

The data on the time of ovulation are presented in
table 14, In majority of cases ovulation was in 8 to 20
hours after the end of oestrum. Ovulation in 4 to 8,
8 to 12, 12 to 16 and 16 to 20 hours in 50 per cent
Jeragey crosses was 5,50, 33,33, 41.66 and 19.44 per cent
respectivei}. be 6245 per cent Jersey crogses the
percentage &€ ovulation in the corresponding time interval
WaS 3433, 23433, 53.33 and 6,66, The corresponding
figures in 50 per cent Brown Swiss crosses were 19.47,
14,85, 42,85 and 23,80 and in 62,5 per cent brown Swigs
erosses 16,00, 16.00, 40.00 and 28,00, Ovulation in 50
per cent Holstein crosses in the respcctive pericds were
12,50, 12,50, 53,12 and 12,50 per cent.However, in 62,5
per cent Jersey <rosgses and 50 per cent Holgteiln crosses
13:33 per cent and Q37 per cent of ovulation occurred in

20' to 24 hours after the end of oestrume.?nalysis of the dota
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revealed no significant difference between the breed

groups in the time of ovulation (Table 15).

From the data presented in the table 16 it could
be seen that out of 150 cycles studied 6(4.00 per cent)
were anovulatory, In Jersey crossbreds none of the
animals showed anovulatory heat, The inecidence was 3
(12,5 per cent) and 2(7.4 per cent) respectively in
50 and 62,5 per cent Brown Swiss crossbreds, In Holstein
crossbred heifers, only one (3,03 per cent) instance of

anovulation was observed,

buring the course of present investigation 9 cases
‘ofrmetoestrous bleeding were observed giving an incidence
of 6,00 per cent (Table 17). DMetoestrous bleeding was
absent in 50 per cent Jersey crosses whereas in 62.5
per cent Jersey crasses. the incidence was 6.6 per cent,
Mmong Brown’SWiss crosses the incidence was B3 and 7.4
per cent respectively in 50 and 62,5 per cente An

incidence of 9,09 per cent was observed in 50 per cent

Holstein crossbreds,
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Table 1.

Mean valueg of birth weight, age and weight at puberty, conception
and number of inseminationg per conception of crossbreds

-
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Breads

& level
of inhe-
ritance

50%
Jersay

62 ¢5%
Jersey
75%
Jersey
S0%
Brovm
Sulss

15%
Browmn
Swuiss

50%
Holstein

= =2omrom o=

hge at
Puberty

(days)

No4Of Dirth
obser-  weight
vatie
ons
(zg)

65 19,03+3.162
29 18+4442.667
17 201741,061

7 204351344197
21 2340244,547
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548874894303
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605 468:+91.861

8504643774305
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622,09:£101.503
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Veight at Age at tieight . Number
puberty conce= at con=- of insc-
ption ception minations
per conce-
ption

(kg) (days) (k)

185.69430.717 6204414104976 206.86+314472 2,49414359
176.53:+164256 616.46498.566 204.38230.590 2.7641.235
100,51:4244255 653.82477.456 206427428.004 2462314373

188.50+18.086 902.824352.124 199,70:420.046 2.0041,.322

200,78434.813 688,714183.717 213,21445,896 1,71:41,112

205.49433,619 716,38+118.134 227,79440.,065 2.28+1.230
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Table 2, Influence of breed on birth weight, age and
weight at vuberty, conception and number of
inseminations per conception '

Malysis of variesnce

& wh & oy o S T " S e S W B TH T 4 a8 a) WD) EP OB SR w) SN A W O ar A

Parameters - Mes © Meas F
Birth weight 70,3484 8.781 8.,010%*
Age at puberty 266093,9410 24486,957 10.868**
Weight at

puberty 1886.7100 791,445 20363%
Age at
conception 234160,6920 23666,602 0e8B94%*
tleight at o ' '
conception 3959,5600 1015,964 1,928
Number of
inseminaticns . 149910 1,747 1,139

per. conception

*% gignificant at 1% lavel
* gignificant at 5% level
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Table 3. Correlation between birth weight, age and
weight at puberty, conception and number
of inseminaticns per concgption in 50 %

Jersey
Birth Nge at Teight Age at VWedight No.,of insge-
waelght puberty at conge-  at minations
. puberty pticn concept-  per
ien conception
1 w0a2236 0e3453%% 01913 0.3946%*% «0,0342
1 042254 0.6969** QD244 -0e2912%
1 «0e0378 0,7758** =0,0619
1 02283 00,1658
1 0,2958%*
1
ST S omEOSO O 8 S I oM Sy oM oTy oSSR oo ooy

** gignificant at 1% level
* gignificant at 5% level
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Table 4., ,Correlation between birth weidht, age and
weight at puverty, conception end number
& inseminations per conception in 62,5%

Jersey
~-Birth Age at wWeight Age at edght No,of insee-
weight puberty at COonCa= at minations
puberty ption conces ' per '
ption conception
1 04173  0.7652%* =0.2195 -0,3751
1 0+3011  0.3193 -0.26838
1 03029 =040374
i 0.1356
1
F— N~ — T - S — B~ B — B — B — B -~ S~ S-S B - S <. B~ S o B S = S - S < i~ S - B - S - -2 -~

¥* gignificant at 1% level
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. Table 5, Correlation between birth weilght, age and
weight at puberty, <¢onception anud numler
of inseminations per conception in 75%

Jersay
Birth - Age at Weicht Age at Welght N0.0f insee
welght  pukerty at concas= at minations
puberty ption CONCe=- rer
otion conception
) § 0.0236 0.,0231 01253 0.1781 01846
1 043952%* 0,8640%%  (,0249 =04 4600*
;] 04,3604 0.7562** -0.2506
1l 0.2793 «0.0423
1 042705
1

*% gignificant at 1% level
* gignificant at 5% level
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Takle 6, Correlation between birth weicht, age and
waight at puberty, conception and number
of insceminations per conception in 50%

Brown Swiss
Birth Age & Weight MAge at Weight Npo.of inca-
welcght puberty at conce= at minations
pukerty ption CONCE~= per
ption concepticn
1 00851 043943 0.1683 -0,1578 0.3733
1 «0.1839 0,5763*% «0,4346 =0.2941
1 ~042049 0.8097** 00,1741
1 =0¢ 3763 ‘«(,1587
i 0.5470%*
1
cmzmzam'mzcuaca::e::a::::w:z:na:::::mm

** gignificant at 1% level

* gignificant at 5% level
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Table 7, Correlation between birth weicht, age and
weight at puberty, conception and number
of inseminations per conception in 75%
Brown Swiag

- Oy E 5 Em s W = W W A Yo G A 3 S S S T S0 Th b W Ep T up & S A ar =

Birth Age at eight Age at  UVeight No.,of insg-
weicht  puberty at concg~  at minatiocns
puberty ption conce~ . per
ption conception
1 «0e3407 063794 ~0,3493 03758 00,2090
1 =0,6144  0.9767** «0,5911  «0.2979
1 =0¢5679 0.9350*% 0.3746
1 =0¢4746 =0 8009
1 06786
1
T OISy oImoss ©o9oInosmondomo S0l I oSyoS oo S SN oXosom

** gignificant at 1% level
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Table 8, Correlation between birth weight, age and
wveight at puberty, conception and number
of inseminations per conception in 509 .

Holstein
Birth Age at Weight Age at Weight No.0f inse-
weight puberty at concew at minations
pukerty pticon Qonce=- per
ption conception
1 0«0141 03123 w0,1328 04,2066 -0,2636
1 01919 0,4345% 00,0251 «0,1443
i 0,0951 0,7006%* =0,1851
1 0e4425% 0.4893*%
1 02624
1

** gignificant at 1¥ level
* gignificant at 5% level
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Table 9, Length of oestrous sycle in crosgbred

heifers
s1, Breed and pcre No.of Mean : Ranue
No« centage of obser-
exotic vations
inheritance (days) - (aays)
1 50% Jersey 36 - 19.50010.1291 18.22
2 62.5% Jersey 30 19,46610.1669 1921
3 50% Brown Swiss 24 19.5831041356 19.20
4 62,5% Brown Swiss 27 19,18540,2144 ‘ 18~21
.5  50% Holstein 33 19,93940,1456 1921
Total 150 19,5464 18-22
ST oS N omm NN oo oIUoSEoORYoS)oMoLZroOmoSommopomEZT oo

Overall rango - 18«22 days
Overall mean - 19,5464 days
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Table 10, Length of oestrous cycle in c¢rossbfed
heifers :

Analysis of varisnce

o N SN M AP W Ay v v 0 =k A A A W T o B0 e aB A A W R om W U8 e

Source af 85 Msg P

Breeds 4  8.920 2,230 2.98*
Error 145 108,253 47465
Total 149 117,173

S o o T D 2o D oD s SSonTNowonomommomomommooImomxo=om

®gignificant at 5% level
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Table 11, Duration of oestrum in crossbred heifers

Brecd and Number Mean Range
Sl. percentage of of obser-
Noe exotic vations (hours) {hours)
inheritance
1 50% Jersey 36 16¢5020,5047 B8=22
2  6245% Jersey 30 16867206858 Bw24
3 50% DBrown Swiss 24 1649540.8185 8=25
4 62,5% Brown Swiss 27 17.8820,6284 13-25
5 S50% Holstein 33 16.8540.4444 1322
Total 150 16,9708 B=25
oo Sy D3 Sn oI S% e oIy oMr oI oDy oS oODS oS o= I3 OSSOSO O oNDolmomo oI onmommomy

Overall range - Be=25 hours
Overall mean e« 16,9708 hours
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Table 12, Duration of cestrum in crosghred heifers

Mnalysis of variance

Source ag 89 Mss P

- s G E AR S A s M B D G G & O @ (3 B SE o9 % o0 an W a8 s &y = (o8 -

Betuween breeds 4 31,5592 . 7.88°3 «72
Erroxr - 148 1578,3300 . 10.8850
Total 145 1609,8933

D= omy f Ty S Do I3 oS opm oM ot R3O DX oo Y ST

]
fi
fl
a1
i
]
i
]
i
i
i1
i
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Table 13, Intensity of oestrum
Sl. Breed & Nos,of Pronounced Medium Wealk
No., percen- obser- No, Percen- No, Percen= No, DPercentage
tage of vwvations tage tage
exotic . .
inherita~
nce

i 50% , :
Jersey 36 33 01.,67% 3 8,33 - -

2 6245% ,
Jersey 30 28 93,40 2 Q460 - -

3 50%
browm Swviigss 24 23 05,84 1 4.16 - -

4 62.,5%
Rrovm Swiss 27 25 02460 2 740 - -

5 50%
]’IOlstein - 33 29 87.88 4 12.12 - -
Total 150 138 82,00 12 B8.00 . -

j~ 2 B TR - - B — B B v - B’ B - T = S~ B~ SR - S ~- S v SR ~ B N~ S - S~ B S S v S S v SR oS~ -0 N -

2
A = 1,410 indicating no diffcrence between breed groups
in intensity of ocstrum

THRISSUR

§E0 §54




Table 14. Frequency distrilution of time of ovulation

Jersey cross Brown Swiss cross Holstein crogs
0, o/ o of o/}
Time of SOA .62'5f 'SOA ‘ 6245% D0
ovulation No, Percene No. Derce-= No, Per- No., Perc- No, Percen=
range in tage ntage CChi=- ent- tage
hours . tage age

4=8 2 S.50 p.A 333 4 19,47 4 16.00 4 12.50
~ B=12 12 33.33 7 23,33 3 1l4.85 4 16,00 4 12,50
12—;6 15 41.66 16 53433 9 42,85 10 404,00 17 53412
16-20 - 7 19,44 2 Ges66 5 23,80 7 28.00 4 12,50
20-24 - - 4 13,33 = - - - 3 9437

‘Total 36 20 21 25 ' 32

o o™ oo NN oI oI onomlod o oS oo oInoonoanoRyo oo MR | omom S8 onwomoExoE

Zs
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Table 15, Time of ovulation in different crossbreds ,
Mnalysis of variance

Source daf 88 Man P
Dreeds 4 4816,960 1204.24 041579
Error 20 121684.800 6084,.24 -
Total 24 126501 .760 |
f~ oo S ~o Y o BN SN o S . B — B - - - - B T B - T K B I I B B ] ::a'

Table 16, Incidence of anovulation

51.No Brecd and No,of cb= MNo,0f ano- Percentage
e percentage  servatiors vulation -
of exotic
inheritancs

1, 50% Jersey 36 - -

2, 62,5% Jersay 30 - -

e 50% Drovwn Swiss 24 3 12,5

4. 624,5% Broun Swiss 27 2 Ted

5. 50?'.') HOlStein 33 1 3:03
Total 150 6 4

S O oS SRS @D I MmmD DT D O ImoDIoI oSy T2oToCy o K2
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Table 17. Incidence of metoestrous bleeding

SleNoe- Braeed and Numbez Humber of Percentage
percantage of animals
of exotie ocbser= showing pre-
inheritance wvations senca’ of

metoastrous
bleeding
1, 50% Jersey ' 36 - -
2, 62,5% Jersay 30 2 66
3e 50% Brown Swiss 24 2 83
de 62.5% Prown swisg 27 2 T
S5e 50% Holsteln 33 3 9409
Total T 9 T Tew

F- TS — R R - 20— 2 I — - I~ S~ i~ B - S — S I B~ - B - B~ N - B - SN — B - K ]
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DISCUSSION

From perusal of data presented in table 1, it
can be seen that the average birth weight of 50, 62,5
aﬁd 75 per cent Jersey crosses was 19,033,162,
17.9242.171 and 18,4412.667 kg resgpectively. The value
for 50 and 75 per cent Erown Suwisg crosses was
20417x1,061 and 20.3534,197 kg and for 50 per cent

Holstein crosses, 23.,0214.547 kg respectively.

Mathéi and Raja (1976) recorded the mean birth
weight of Jersey-Sindhi female calves as 20.48 1.
Deshpande gt al.(1980) recorded the mean birth weight of
Jersey x Deonil and Jersey x Red Kandhari as 17,84 kg,
and 20659 kg resrectively. These reports.are in
agreement with the present findings far Jersey crosses,
For first cross Jerscy calves, birth welght ranged from
18.8 kg from Sinhala dams (Wijertane,1970) to 17.84 kg
from Red Sindhi dams (Yadav,1964). Ray gt al,.(1978)
observed 12,02 kg for Jersey x llaryana F, calves which
are comparable with the birth weights ohtained in the
present study for Jersey crossbreds, Sharma and
Bhatnagar (1975) and Ehatﬁagar at a1, (1975) reported
birth weights of 24,5 kg and 26,27 kg for F1 Brovm Swiss

grosses wbich are higher than the values obtained for
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Browm Swigs crosses in the present inwstigation, This
difference may probably be due to the variations in the
genetic group of dams. Arora gt al.(1971) observed the

mean birth weight of Holstein Friesian x Heryana F,

calves as 25.4 kg, Ghosh gt 21.(1978) 24.8 kg and
Gurcharan Singh et al.(1980) 25,44 kg for Friesian x
- Sahiwal crossbred calves which @re comparable with the

present £indingo,-

From the éatalit could also be seen that the
lowest birth welght was for 62,5 per ¢ent Jersey crosces
and the hichest for 50 per cent Holstein crosses. The
rresent £indings are in agreement with the £indinja of
Jayaramakrishna (1978) who also observed that in
general Jersey inheritance lowered birth weight vhile
Brown Swiss and Friesian increased it. Madhaven gt al.
(1979) also obsexved that'the birth weight of llolstein
Frieslan crossbred calves was significantly hicher than

Jersey and Brown Swiss crossbreds,

MAnalysis of the data revealed significant
differences in the Sirth weight between different breed
groups. Such differences have also been reported
earlier by Madhavan gt al. (1979), On further analysis

it was also found that 50 per cent Holstein differed
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significantly from all othor breed groups exxept 75
per cent Brown Swisa crosses, Significant diffcrencs
was also noticed between 50 per cent Brown Swiss and

6245 per cent Jergey Crogses,

The average age at pubkerty was 548,87.189,303,
531,53:x102,939 and 605.68191,861 days reapectively for
50, 62,5 and 75 per cent Jerscy crosses, Age at puberty
£for 50 and 75 per cent TBrown Swiss crosses was |
850464£377,305 and 664,144+120.,370 days respectively and

for 50 per cent Holsteln crosses 622,09+101.503 days.

) Tha age of pubertyohserved for Jersey crossbreds
in the present study was less than that of Tandon (1961)
and Rao & Rao (1975) and higher than that of Saikia and
sharma (1977) and shah et al, (1978), However, iumar
(1969); Mathei and Raja (1976) and Gill gt al, (1978)
recorded 576, 527,349,401 and 540 days respectively for
Jarsey crossbreds which are comparakle with the nresent
£indings. The values cbtalned for Drovn Swiss crosses
are not in agreement with the £indings of Guha (1972)
and Nair (1973) who reported 540 to 720 days as age of
puberty for Brown Swiss crosses. In Holstein croases,

Guha (1972) reported 531 days as age of puberty which is

'less than the values obtained in the present investigation.
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Analysis of the data revealed that age at
puberty varied significantly between crossbreds, Among
the crossbred groups, 3age at puberty in 50 per cent
Brown Swiss was signifilcantly, hicher than all other
crossbradse Though 62,5 per cent Jersey crosses attained
puberty at the earliest, analysis revealeé that'thié

vas not statistically significant,

The average waight at puberty of 50, 62,5 and 75
per cent Jersey crosses was 185.691430.717,176,53416.256
and 190,51424,255 kg and that of 50 and 75 per cent
Brown Swiss crosses 188,50+18,.,886, 200,78434.813 kg and
S0 per cent Holstein crogses 205,491+33,619 kg

respectively.

The prescent. findings on welght at pukerty of
Jersey crosges are higher than the reports of Mathail
and Raja (1976) and Shah gt al, (1978), The weicht at
puberty for Brown Swiss crosses reported by Nailr(1973)
is hicher than the valucs obtained in the present studye.
This variation in weight at puberty could be attributed
to the difference in the ménagemental practices and the
agro=climatic conditions. Perusal of literature digd

not reveal comparable values for Holsteln crocsshreds,

On analysis it was found that weidght at puberty

was significantly different between different genetic
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groups., It was further observed that weight at pubertyl
of 62,5 pér centlaérsey crossbreds was significantly
different f£rom 75 per cent Jersey and Browm Swigs crosses
and 50 pef cent Holstein crosses,though significant
difference was not observed between 62,5 and 50 per cent
Jersey crosses, In the present study lowesﬁ body weigﬁt
was observed in 62,5 per cent Jersey crosses and higheét
for 50 rer cent Holstein crosses at the time of pubarty.
In gencral, it was observed that weight at puberty of
Jersay crossbreds was lower than the other groups studied,
Perusal of literature did not reveal similer éata on

this agpect,

The avégage age at conception was 620,413104.976,
1616,46498,566 and 653.82477.456 days respectively for
50, 6245 and 75 per cent Jersey crossasy 902,821+352,124
and 686,71+183,717 days for 50 and 75 per cent Brown
Swiss crogses and 716,384118,134 days for 50 per cent

Holstein crossas,

The valuceo oktained for Jersey crossbreds in the
pregent stndy’ are less than the findings of Kaushik et al.
(1979) who reported 668.,7 days for Jersey crosses., The
average age ot conception for Brown Swiss crosses was
reported to be 818,3 days (Kax‘zshik et al,1979)which is.

also lesser than the present findings. D'souza gt al..
(1978 & 1979) reported the age at conception for
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Friesian x Gir crosses as 778,4 days and 592 days for
Friesian x Red Sindhi crosses while Kaushik et al, (1979)
obscrved 788.6 days for Friesian x debu crossaes,

From the present study, it could be seen that 6245
‘per eent Jerseg croases had the lowest'and 50 per cent.
Browm SW;ss qrossbs had thg highest age at conception. ’
This is in agreement with the findings of Kaushik et al.
(1979) vho also obgerved that BErown Swiss crosgses had the
highest while Jersej crosses had the lowest age at
conceptions Thus in general it could be stated that
Jersey cfosges ccnceived at an earlier age than the other

two crosses studiede

Analyeis of the data revealed that age at
concaption varied aignificantly in Gifferent breed
groups. It wag also observed that 50 per cent Erown swiss
erosses differed significantly £rom all other crossbrads
studied, Signi#icant difference wag also observed
between SO per cent Holstein and 50 and 62.5 per cent

Jersey Crossese

The average weight at concaption of 50, 62.5 and
75 per cent Jersecy Crosses was 20686131,472,204,38430,590
- and 2066274284004 kg respectively. In 50 and 75 per cent

Brown Swiss crossesg, the average body weight vwas
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'199,70420,046 and 213,21445.89 kg respectively and for

50 éer cent Holstein crosses, the same was 227.?9340.065kg.
The present obscrvation is in general agreement #dth those
of Penda and Sadhu (1973) who reported 190.78 kg and
218,80kg in Aifferent Jersey cerossas and 216,43 kg and
249,.,7 ko in Holstein crosses, Guha (1972) also reported

comparable values for 50 per cent Holstein crosses,

Analysis of the data revealed no significant
variation in weight at conception between birced groupse
It could be seen that 50 per cent Prown Swiss had the
lowest and 50 per cent Hol stein had the highest kody weight
at coneeption which i3 akin te the f£indings °§ Panda and

saghu (1973),

The average number of inseminations psr conception

| was 244941,359, 2,7611,235 and 2.62¢g;373 respectively for
50, 625 and 75 per cent Jersey crosses and 2,00+41,322,
1.713&.112’and-2,28¢g.230 respectively for 50 and 75

‘per cent Brown Swiss crosses and 50 per cent Tolgtein

Qrosseg.

The number of inseminations per conception in the
crosgbred heifers currently studied is higher than the
findings of Raoc & Rao (1973), Jaiswal gt a1,(1979) and

Kaushik gt al.(1979) in Jersey crossbreds., It is lesser
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than the repofts of Fhatnagar gt al,(1971),Jaiswval gt al,
(1979) and Kaushik et al, (1979) im/ Brown Swisg crosces.

But F1 and P2 Brovn Swiss crosses at NDRI Karnal renuired ,
1,8 and 1,9 services per conception which are in fair
agreement,witﬁ'the present f£indings(Annual Report 1976),

In Holstein crooses also the present £inding is lesser

than the £indings of Jailswal gt al, (1979) and Kaushik gt al.

—— =

(1979),

Analysis of the data did not reveal any significant
difference betveen the various breed groups for the number
of inseminations reguired for conception. It.could be
seen from the data that the number of inseminations per
conception was lowest in 50 per .cent Browm Swiss crosses

and highest in 62.5 per cent Jersey crosseS.

From the forgoing, it could be seen ﬁhat Jersey
crogsbreds perticularly 62,5 per cent, excel all other
breed groups in most of the early reproductive traits of
economic imvortance like age at puberty, weight at
puberty and age at conception. These parameters ware

least favcurable in 50 per cent IDrown Swigsg crosses,

The present study revealed that in 50 per cent
Jersey crogses birth wéight had a significant positive

correlation with weight‘at puberty and weight &t
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conceptione In 62,5 per cent also birth weight and
welght at conception were found to be significantly
correlated, Thus it apreared that in Jersey crossbreds,
birth weight had & definite influence on weight at
pukerty and age and weight at concertion. Though this
trend was alco observed in other crossbreds, statistical
analyals did not reveal any significant influence. In
all the crossbreds significant positive corrclation
ketween age at puberty and age at conception was also
obhserved, Similarly weicht at pukerty was algo found to
be positively correlated to weight at conception which
tends to indicate that age and weight at puberty can ba
considered ag good parameters of breding efficlency of

the croasbreds,

rerusal of the data presented in table 9 and 10

~ showed that the mean lenggh of oestrous cycle in 50 and
62,5 per cent Jersey crosses was 19,5030,129 and
19.4630,166 days respectively. In 50 and 62,5 per cent
Drown Swiss crosses it was 19.5839.135 and 19,1810,2144
days respectively and in 50 per cent Holstein it was

19.9310.145 days.

Statigtical analysis revealed that the length of
oegstrous cyele was significantly different between

different crossbred groups. It vas also obgerved that
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50 por cent Holstelin crogsses differed significantly
from all the other breed groups except 50 per cent

Grown Swiss CrosseSe

The overall average duration of ocestrous cvcle
of all the crossbreds studied was fouhd to range
batween 18 and 22 days with an overall average of
19,546 days, The avarage duration of ocestrcous cycle
currently observed is essentially in keeping wiph the
reports for different breeds of cattle by thasin (1969),
Roberts (19?1), Luktuke (1973), Hafez (1974), Fathai
and Raja (1978) and Jaiswal gt al.(1979), However,
Ehatnagar et al.(1977) obtained higher values in Frown

Swiss orossges,

It could be seen from the data presented in. table
11 and 12 that the average duration of oestrum in Jersey
craossbreds with 50 and 62,5 per cent exotic inheritance
waes 16.5059»504 and 16485404685 hours respectively. For
50 and 62,5 per cent Brown Swiss crosses it was
16.9510.818 and 17,880,628 hours respectively and for
50 per cent Holstein in 16.8510.444 hours. From the data
it could be observed that the overall duration of oestrum
among the crossbreds varied from 8 to 25 hours with an
overall mean Qf 16097 hours vhich is in agrecement with

the £indings of Sipilov (1968) and Roherts (1971), On
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the other hand, Shipilov and Khramtsov (1976) reported
that the average duration of oestrum ranged from 13 to
17 hours in crossbreds, The duration of cestrum in the
present study for Jersey crossbreds is in agrecment
with the £indings of Mathai and Raja (1978) and Iyer and

Madhavan (19381).

The incidence of pronounced heat in 50 and 62,5
per cent Jersey crossbred was 91,67 and 93.40 per cent
and of medium hecat was 8,33 and 6,60 per cent respectively,
Similarly in SO0°‘and 62,5 per cent bBrown Swiss - crosses
95.84 and 92,60 per cent exhiblted pronounced heat while
4,16 and 7,40 per cent showed medium heat respectively.
In 50 per cent’ﬁolstein crosses 87.88 per cent exhibited
pronounced heat and 12,12 per cent medium signs of heat,
The Qata ravealed that 92 per cent crossbreds ezhibited
pronounced oestrum wiiile oply 8 per cent exhibited medium
oestrume None of the crossbred heifers exhibited weak

ocatrums

Analysis of the data showed that pronounced heat is
gignificantly hicher than mgdium heat in eroasbreds vhich
ig in agreement with the findings of DThosrekar and
Phatnagar gt al,(1971), But according to Mathai and Raja

(1978) ,0estrum in 50 per cent Jersey-Sindhl crosses was



G6

of medium intensity. Statistical analysis also revealed
no significant differcnce between the differcent breed
groups in the intensity of oestrum which concurs with
the £4ndings of Shrivastava et al.(1977). On the
contrary, Rajan (1930) obseived that the intensity of
oestrum in crossbred heifers diffcred significantly in

different genctic groupsa

The data presented in table 14 and 15 revcaled
that mejority of owvulations occurred in about 8 to 20
hours atter the end of oestrum, However, a small
percentagae of 62,5 per cent Jersey and 50 per cent
Holstein crosses ovulated 20 to 24 hours after the end
of oestrum, Incildence of cvulation 4 to 8 hours
atter the end of oestrum was algo observed in very
small percentage of all the crossbred groups. Hut
gtatigtical analysis did not reveal signfficant
difference between the breed groups in the time of
ovulations, Owvulation was reported to occur 15.5 hours
(Plasse gt al.,1970), 12 hours (Roberts,1971), 13.6
hours (Gonzalez,1973) and 12,39 hours(ﬁbthai and Raja,
1978) after the end of the cestrume. In the present
study majority of ovulations cccurred between 12 and
16 hours after the end of oestrum vhich is essentially

_dn Xeeping with the above £indingse
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It cauld be ebgerved from the data presented in
table 16 that none of the Jersey crosgbreds showed
anovulatory heate The incidence was 12,5 and 7,4 per cent
in 50 and 6245 per cent Srown Swiss crosses respectivaelye.
In 50 per cent Holstein crosses the incidence was 3,03
per cent. It could also be .sewm that the incidence was

rore in Prown Swiss crosses than in Holsteln crossean,

The overall incidence of anovulation in the prescnt
study was okserved to be 4 per cent whith is cemparable
with the £indings of Morrow (1969) who repvorted 5 wor cent
ovulation fallures, On the contrary, Mathal and Raja
(1978) rcported an incidence of 9.7 per cent anovulatory
heat in Jergey-Sindhi crogses. Nair (1978) also reported
an incidence of 7.83 per cent in the same herd, Incidence
of anovulation 1is reported to be higher in heifers than
in cows, (Van Rensburg,1956; Van Rensburg and DeVosg,1962;
Choudhury et 21,1965 and Namboothiripad,i971). The
present obkservation is also in general confirmity with

the earlier reports,

The data presented in: table 17 revealed that in
50 per cent Jersey crossbreda metoestrous bleeding was
absent, In 62,5 per cent Jersey crosses the incidence

1as 646 per cent, Thig was 8.3 and 7.4 per cent
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ragpectively in 50 and 62,5 per cent Drown Swiss crosses

and 9409 per cent in 50 per cent Holstein crossbreds,

The owrall incidence of metoestrous bleeding
in the crogssbreds amounted to 6 per cent which concurs
with the earlier f£indings of Mansel ang Asdell(1952),
asdell (1964) and salishury gg_gi.(i978) who also
reportad siﬁilar findings in heifers, Howcver, Mathai
and Raja (1978) reported oniy 2.72 per cent in the

Jeracy=sindhi erossbred heifcrs,
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SUMMARY

The aim of the present investigation was to study
the variocus reproductive performance of crosshbred
heifers under agro=climatic conditions of Kerala, Uith
this object in view the carly reproductive traito
including the patterns of oestrous cycle of the crossbred
heifers of Jersey, Bfown Swiss and Holstein with

varying levels of exotic inheritance were studled,

To study the birth weight, age and weight at
puberty, age and weight at concepticn and number of
inseminations per conception, data pertalning to 152
crossgsbreds of different genetic groups bhelonging to the
Cattle Dreeding Farm, Thumboorimuzhl were utilized, 50
crospbred heifers of diffefent genetic grouns belonging
to the same farm formed the material for the study of
pattern of oestrous eycle., These animals were maintained

undar identical conditions of feeding and management,

- The data on birth welght, age and'weight~at puberty,
age and welght at conception and number of inseminaticons
per conception weré analysed and effect of breed and
birth weight on the above parameters were assgessced, A

total of 150 oestrous cycle was observed.



70

The average birth weight of 50, 62,5 and 75 per cent
Jersey crosses was 19,03:3,162, 17,922,171 and
18.4442.607 kg respectively. The values for 50 and 75
per cent Brown Swissg crosses were 20,17+1,061 and
20435+4,197 kg and for 50 per cent Holstein crosses
23,02+4,547 kg respectively. 7Mnalysig of the data revealed
that 62,5 per cent Yersey crosses had the lowest and 50

per cent Holstein cross had highest birth weight,

The average age at puberty was 548,87489,303,
531.53+102,939 amd 605.68391.861 days respectively for
| 50, 62,5 and 75 per cent Jersey crosses. For 50 and 75
per cent Brown Swiss crosses.age at puberty was 8504641
377,305 and 664,14+150.370 days respcctively. 50 per cent
~ Holstein crosses attained puberty at 622.093101.503 daya,
Jersey crossbredslattained puhérty at an earliar age,
Aﬁong Jersey crosses, 62,5 per cent attained puberty at
the ecarliest age, 50 per cent Brown Swiss cross, took

maximum period for attalnment of puberty.

The average weight at puberty of 50, 62,5 and 75
per cent Jersey crosses was in the order of 185.,68+30,717
176.53+16,256 and 190,51424,255 kge The kody weliht of
50 and 75 per cent Brown Swiss crogsesg reached
188,50+18,886 and 200.78334g813 respectively at the time

of puberty. 50 per cent Holsteln crosses attained
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205.49433,619 kg body weight at puberty, leight at

puberty was found to be 1esser in Jersey croagsbreds and
higher 1n Holstelin crosses, Among Jersey crosses. 6245
rer cent had the lowest welght, Hichest boﬁv weight at

pukarty wag observed in 50 per cent Holstein crosses,

Average age at conception was 620,41+104,976,
616,46198,566 and 653,824+77.456 days respectively for
50, 6245 and 75 per cent Jersey crosses; 902.,82+352,124,
and 688,714183,717 days respectively f£ar 50 and 75
ber éént Brown Swiss cross and 716.383}i8.134 daysg for
So'per_cent Holstein crosses. Nge at conception vas
lesser in Jersey crosses than the other two crossbred
groursS. Mmong Jersey crosses, 62.5 per cent had the
lowest age at conception., Highest age at coﬁception

was observed in 50 per cent Brown Swiss crcasesg,

The average weight at conception of 50, 62,5 and
75 per cent Jerscy crosses was 206.é6:§1.472.
2044 38430,590 ond 206,27428.004 kg respectively.For 50
-and 75 per cent Brown Swiss crosses the average body
weight at concaeption wag 199,70+20,046,ond 213,21445.896
kg respecgively. For 50 per cent Holstein crosses, this
was 227.79+40,065 kge Present study revealed that

Jersey crogses had a lesser weight at conception of
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vhich 6245 per cent recorded the loiest body woight.
The hichest weicht at conception was in 50 per cent

Holstein crossesg,

The average number of inscminationsper conception
Was 2049414359, 2,76+14235 and 2,621,373 respectiveiy
for 50, 6é.5 and 18 per cent Jersay Crosscegs - For 50.
and 75 per cent Brown Swiss crosses 1t was in the order
of 2,0041.322 and 1,7141.,112 respectively, ¥Tor 50
per cent Holsteln crosses this was 2,28#1,230. On an
average J@réey crosses required more humber of
ingeminations per concepticn while Brown Swss crosses
required lesscr number, Among the Jersey crosses,
62,5 per cent regquired the hishest and of the brown
Swiss croszses, 75 per cent reguired the lowest number

of inseminations pcr conception.

Birth weight had significant pogitive correlation
with weight at pbberty and waight at conception in 50
per cent Jersey cresses and only'with weight at
conception in 62,5 per cent Jersey céosses. In all other
crossbred groups birth weight did not have any
significant effect on the reproductive traits studiede.
Age at puberty had significant positive correlation
with age at conception and weight at puberty with weight

at conception in all the ¢rossbreds, It was alseon
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observed that crossbreds with varying levels of exotic
inheritance differ significantly in birth welght, age
and weight at puberty and age at conception, HNo
significant differcnce was observed in weight at

concaption and numier of inseminations per conception.

The length of oestrous cycle ranged from 18 to 22
days with an overall mean of 19,546 days in thc
crossbreds studied, The mean length of oestrous cycle
was i9.5039.129 and 19,4610,166 dgys respactively for
50 and 62.5 per cent Jersey CroOESesS, The‘mean values
wvere 19.5830.135 and 19,1830.214 days respectively for
SO0 and 62,5 per cent Brown Swiss crossbreds and
19,93940,145 days for S0 per cent Holstein, Analysis
of the data revcalaed that the length of ocestrous cycle

significantly differ in different'breed groupse.

The duratién of ocestrum in the crossbred heifers
ranged from 8 to 25 hours with an overall mean cf
16497 hours., The average duration of oestrum in SO an.
6245 per cent Jersey crossbreds was 16,5020.504 and
16,8640,685 hours respectively. For 50 and 62,5 per cent
Brown Swiss crosses the values were 16.95¢p.ai8 angd
17.8839.629 hours respectively, 'The duration of oastrum
in 50 per cent Holstein was 16.8539.444 hours. Analysis

of the data revealed no significant difference bestween
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the different breed groupge

. The. mean values of pronounced and medium heat
for 50 and 62,5 per cent Jersey crossbreds we;e 91.67
and 8433 per cent and 9,340 and 6,60 per cent
respedtively, For S50 and 62.5 per cent Brown Swiss
crossbreds the mean values werae in the order of 95,84
and 44,16 per cent 506-52.60 and 7,40 per cent, In S50
per cent Holstein crossbreds these were 87,89 per cent
and 12,12 per cent, In general 92 per cent of crosshreds
exhibited pronounced oestrum, 8 per cent medium signs
of heat and none w@ék signs of ocestrume No significént
differences was observed between the different breed

groups in the intensity of heat,

ﬁajority»of ovulations occurred in about 8 to 20
hours after the eﬁd of oestrum. However, a small
pcreentage of 62,5 per cent Jersey and 50 per cent
Holstein crosses ovulated 20 to 24 hours after the end
of osstrume. 'Iﬁcidence of ovulation 4 to 8 hours after
the end of oestrum was also ohservéd in Qerysmall
percentage of all the crossbred groups., Analysia did not
reveal significant dlfference in the time of ovulation

in different crossbred groups,
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Incidence of anowvulation was found to ke 12,5
and 7.4 per cent in 50 per cent and 62,5 per cent
Brown Swiss crosses and 3,03 per ccnt in 50 per cont
Holotein crosses, None of the Jersey crossgsbreds showed
incidence of anovulation, The overall percentage of
anovulation waé observed to he 4 per cent in the
different crossbreds, Thé highest incidence vas
noticed in Brown Swigs crosgeg and lowest in 50 per cent

Holsteln erosseg.

An overall incidence of 6 per <¢ent motoestrous
bleeding was observed in the crossbreds studied,
Incidence of metoestrous bleeding was observed to be
6«6 per cant in 62,5 per cent Jersey ¢rfosses, In 50
and 62,5 per cent Brown Swiss cgrossas, the incidance
was 843 pear cent and 7.4 per cent and in 50 per cent
Holstedn crosses 9,09 per cent respectively. None of
the 50 per cent Jergey crosses exhibited metoestrous
bleeding. The incidence was found to bhe higher in 50
pe} cent Holstein and lower in 62.5 per cent Jersey

CrosSsese
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ABRSTRACT

A datajled investigation was undertaken with the
“object éf gtudying the reproductive perfo&manca of
crosabred heifers including éhe pattern of oestrous
cycla, Data of 155 crossbred heifers and nersoral
observation of EO crossbreé helfere belonglng to the
Cattle Breeding Farm, Thumboormuzhi forred the
materials for the atuéf. The observations moda and

infercnces drawn are furnishad belcwr,

The lowgst birth weight was cbgerved in 62,5
per cent Jersgey crcoasas and hichest in 50 per cent
tiolstein crosseg, Atﬁa&nmeng of puberty was carliest
in 62,5 per cont Jarsey crasses while thig wag latast
in 50 per cent ﬁroun‘Swiss crosses, Minilmum welight at
puberty énd welight ot conception were noticed in 625
per cené Jersey crosses vhereas the corresronding valueg
vere maximum in 50 per cent Holstein crosees, Similarly
age at conception was loxiegt in 62,5 per cent Jerscy
crosses and highest in 50 per cent rown Swiss, Number
of inseminations per conception was hichest in 62,5 wer
centdracy crosoes and lowast 1n 75 per cant Brown Swiss
erosoea,  drth weiqht hed significent positive
correlation with welght at pulerty and welght at
conception in 50 per cent Jersey croaces whiereas in 6245

per cent the birth waight was significontly correlated



only to weight at coneception.

The overali mean length of oestroue eycle was
found to be 19,54 days iIn the crogshbredsstudicd.
Significant difference was noticed in the iength of
oeptrous qycles in éiffe:ént genetic groupse, The mean
duration of oestrum.in the crossbreds studled was l
found to be 16,97 houre without any significant -
differcnce between the different genctic groupa,
Majority of créssbreds exnibited proncunced heat symptoms
and none of them showed weak eigns of heat, Ovuletion
occurred batween B\and 20 hours after the end of
ocgatrum in majority of coses, Jergey crosghreds did
not exhibit anovulatom heat, while Prown Swiss crosses
exnibited a hicher incidence of anévulation.ﬁhtbeatgous
bleeding was absent in SO per cent Jersey crosshreds
vhile .50 per cent ilblstein crossbreds exhibited a higher

\T1S00

percentagé.



