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CHAPTER l

INTRODUCTION



GHAPTMi 1

IRIBOUOCTION

In India agriculture sector contributes 47 per cent of 

the national in crane. Livestock contributes 18 per coat of the 

agricultural income* In livestock industry cattle and 

buffaloes play a very important role. India ranks first 

among tne countries of the world in buffalo population, ibout 

47 per cent of tne world buflalo population was In India. Later 

buffalo or riverine buffalo (Bubalas bub alls) was a triple 

purpose animal useful for milk, meat and as a working animal.

India nad got 182.5 million cattle and 61.3 million 

buffaloes (F.A.O. 1980). Tne percentage of milking animals, 

was only 12.4 in cattle, whereas in buffaloes it was 26.5.

Tne trena of livestock production in Inoia revealed an increase 

of nearly 1.9 per cent in cattle ana 13.1 per cent in 

buffaloes. The increase in breed able female population 

of cattle and buffaloes were in tne ratio of 1:3 (hagarcankar, 

1978). The average annual milk proauction of cow was only 

157 Kg and for buffalo it was 504 Kg (Report. Rational.

Oomm. ignc. 1976). Though buffaloes were lesser in number 

than cattle, they contributed about 60 per cent 01 total 

milk production in India (Dev ana Xiwana, 1978). Thus 

buffaloes fomea tne backbone of the a ally maustiy,

11 ajonly of the dairy plants were dependent or tnnving on 

buffalo milk in India.



2

Buffalo milK was more popular than cows milx in 

our count xy due to its high nutritive value, by the presence 

of high fat percentage aha more total solids and also die 

to its more cohesion property.

hetnods of breeding, feeding ana managements! practices 

that have been proved successful to the cows coula be applied 

equally well to aaliy buffaloes. Buffaloes were remarxaoly 

docile, calm, slow moving and easily controlled, by the 

accustomed attendant. They were commonly managed by 

children and women. Buffalo possess remarkable ability to 

convert coarse fodaer or roughages into milii ana meat. 

Buffaloes were more efficient utilizer of coarse fibre, 

ether extract, calcium and phospnoius than ^ebu cattle.

Due to their unique conversion capacity mil.*, and meat 

coula be produced more cheaply in buffaloes, than from 

cattle and perhaps any other animal (Chothani, 1978 and 

Gocknll, 1981).

large proportion of cattle, though economically 

worthless, were protected on religious grounas or in 

response to social sentiments although their proauction 

in terms ox mil*c, meal; were negligible. In case of buffaloes 

reverse was the case. Tnougn buffaloes nave gooa proauction 

potentialities, they remain neglecteu till recently.

Xiesearch aid developmental efforts for improving buffaloes 

have been meagre as compared to cattle. Buffaloes could 

tolerate adverse feeding and managements! practices, coula
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adapt readily to new feeding regimes ana surroundings 

and also have got long productive life than cattle (Gocttrill, 

1981). As in the case of cattle tnere was no religious 

sentiments for slaughter of buffaloes in Indiat hence 

uneconomic buffaloes could be culled easily without 

affecting the economy of the daily fanners.

Buffaloes were resistant and more immune to many 

infectious diseases as compared to cattle ana otner species, 

borne aiseases were less prevalent in buffaloes than in 

cattle, buffaloes were immune to hasal schistosomiasis, 

contagious bovine pleuropneumonia, infectious infertilities, 

ticks infestation, warble infestation, foot rot, foot abscess 

ana hoof defects, diseases like tuberculosis, brucellosis 

and mastitis, were less prevalent in buffaloes tnan in 

cattle. Like cattle unvaccmatea buffaloes nave no resistance 

to the major epizootics, viz. rinderpest, foot and mouth 

disease, naemorrhagic septicaemia ana black quarter, ^nere 

was no immunity to piroplasmosis (Babesiosis), Tiypansomiasis 

(surra) and east coast fever in buffaloes. By virtue of tneir 

habitat and wallowing habit incidence of fascioliasis infection 

was more prevalent in buffaloes than in cattle, iind 

ascariasis (neo-ascarls vitulorum) was a menace to the 

buffalo farming as it causes heavy mortality in buffalo 

calves unlike in cattle.^

The average minimum nutritional requirements recommenaed 

oy tne nutrition expert group of the "Indian Council of 

kedical he sear on" was about 201 g of milk per heaa per cay,



but tne availability was only 122 g milk per head per day 
in 1980. It was lesser by Mo per cent of tne requirements.
The total protein availability for the Indian population 
per head, per day in 1977-1979 was 48,2 gj out of wnich 
vegetable protein foimea Mt-,4 g and tne animal protein was 
only a meagre 3*8 g (f.A.O, 1980). In oraer to meet the 
increased demands of milk, milk production should be 
enhanced by maximum utilization of the efficient milk 
producing animals like buffaloes with tne available resources.

/ In view of the good production potentialities and 
advantages of tne buffaloes as a dally animal tne present 
investigation on buffaloes was undertaken with tne 
following objectives*

1) To study tne genetic and non-gene tic factors affecting 
the different traits, of production and reproduction.

2) To estimate tne genetic and phenotypic correlations 
among the production and reproduction traits.

3) To find out the hentabilities of production and 
reproduction traits.



CHAPTER 1

REVIEW OF LITERATURE



GdAPTfiE 2

EkVlkW OP UTaRaHIBB

2.1 Age at first calving;

The age at first calving (A.P.C.) in buffaloes was 

a measure of reproductive and. productive efficiency and 

Had direct bearing on tne productive life and economy of 

their rearing. A reduction in A.P.C. was desirable for 

economic mils production aid reduced generation interval; 

it also allowes early progeny testing of bulls, hue to tne 

late sexual maturity and their longer gestation period, 

tne average A.P.O. was also greater in buffaloes than in 

case of cattle. The a.P.C. along witn other economic traits 

might constitute basis to provide early selection criteria 

individually or in combination with other traits for 

Improving economic returns from buffaloes. A.P.C. was 

governed by age at first heat, conception rate, gestation 

length, feeding and otner managemental practices.

Tne mean values of A.P.O. along with tneir 

nentabilities as reported by various researcn workers in­

different breeas of buffaloes nave been snown in table 2.1.

Dninsa (1963) studied the records of 165 hurrah graded 

buffaloes and estimated the phenotypic and genetic 

correlations of the A.P.O. with peak yield and 300 days milk 

yield in the first lactation as 0.177» 0.061 and -0.387 

and -0.199 respectively. The generic correlations of A.jj.0. 

with peak yield ana 300 days milx yield were highly significant
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ana significant respectively.

Tomar end Desai (1968) studied k-77 Murrah gradea 

buffaloes records end found tne phenotypic correlations 

of A.-t.O. with peak jrleld as highly significant at P/Q.01, 

whereas the genetic correlations of a.JF?.C. with peak yield, 

300 a ays milk yield, lactation lengtn and service period in 

the 1st lactation were 0.537? 0.596, 0.745 ana 0.066 

respectively.

Pathi at jl. (1971) studied the records of 565 buffaloes 

from military aaliy farms. They founa that, genetically 

a.P.O. nad hign negative association with first lactation 

milK yield, but phenotypically it had very low negative 

association with milk yield.

Kanujia et (1974) analysea first lactation records 

of 820 buffaloes and reported the phenotypic correlation 

of k.F.C. with first service period as very low and the 

genetic correlation as very high.

Mohan (1977) worked on hurrah buffaloes and found the 

genetic and phenotypic correlation of a.j?'.C. witn first 

lactation mils yiela, first lactation length ana first 

service peroa as negative ana non-significant,

Bnat (1978) reported the correlations among different 

production and reproauction traits in Inoian buffaloes. 

Phenotypic correlations of A.P.C. witn first lactation milic 

yield (L.M.Y.) first lactation length ana first service 

penod were founa to be 0.08, -0.02 and -0.0004 whereas, 

the genetic correlations in the same oraer were 0,41, 0.33 and
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1.00 respectively.

Wagarcenkar (1978) reported the pnenotypic correlations 

of a.F.0. Hi til first lactation 300 days milk yield, ana first 

L.H.I, as 0.001 and -0.001* ana the genetic correlations in 

the same order were -0.659 and -0.752 respectively.

Eeddy ana fane^a (1980 b) analysea tne records of 2M65 

hurrah buffaloes and 425 Wili-Ravi buffaloes. In murrain 

buffaloes they found tne phenotypic correlations of A.E.O. 

with 300 days milk yield and lactation lengtn as low but 

significant} wnereas the phenotypic correlation of *1.1’.0.

■with service period was low and non-significant, Ine genetic 

correlation between A.E.C. ana service period was found to be 

0.94, In case of hili-Ravi buffaloes the phenotypic 

correlations of a.a.0. with 300 days milk yield ana lactation 

length were low but significant} whereas tne genetic 

correlations were 0.58 and -0.67 respectively. But the 

phenotypic correlation of A.i?‘,0. with service period was very 

low and non-significant.

Xadav (1980) studied 392 Hurrah buffaloes and found tne 

phenotypic correlation of A.f'.C. with first service period 

and the genetic correlation of .a.iJ'.O, with peak yield as 

positive ana significant in both tne cases.

Gokhale (1981) analysed the Hurrah buffalo records of 

military daily farms and reportea the generic correlation of 

A.I.O. with first i.M.Y. as -0.75.

Hangurkar and Besai (1981) studied first lactation recoras
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of $93 buffaloes ana found the phenotypic correlation 
of A.P.C. with peak yield and L.k.I. as -0.020 and -0.039 
and the genetic correlations In tne same order were -0.328 

and 0.301 respectively.
2.2 Peak Yield;

Peat yield (P.I.) was an important production trait, 
wmch expresses the producing ability of the animal in early 
period of lactation indicating the prospects of the L.M.I, 
and hence it coulu. be an important criterion for selection 
of animals at an early age. Ihe mean values of P.I. 
hentability estimates ana their correlations with other 
traits as reported by vanous research workers were as 
follows.

hnmsa (1963) studied first lactation recoras of 165 
hurrah graded buffaloes and found the average P.I. and 
hen tability as 7.25 Kg ana 0.48 respectively, fhe phenotypic 
correlations of the P.I, with 300 aays milk yiela and 
calving interval were found to be 0.605 and -0.021 

respectively. The genetic correlations in the same order 
were 0.346 and 0.855 respectively.

butt jl. (1965) analysed 92 hurrah buffaloes first 
lactation records ana founa the average P.I. as 7.60 Kg.

Tomar and hesai (1967) studied the P.I. of 477 hurrah 
graded buffaloes. They found the average P.I. and 
hentability as 7.21 Kg and 0.118 respectively. Toe 
phenotypic correlations of P.I. with 300 days milk yield, 
L.k.I. and lactation length (LL) were found to be same
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0*712, 0.733 and 0.179 respectively. Genetic correlations 

in the same order were 0.978* 1.20$ and 0.583 respectively.

All correlations were highly significant at P/_0.01.

Eao jgJ. .al. (1970) analysed 632 records of first five 

lactations belonging to hurrah buffaloes of Mathura ana 

Babugarh faims. Tne averafae P.I. were founa to be 7.5, 9«3, 

9.8, 9.6 ana 10.6 Mg for first five lactations respectively 

for Mathura farm. The values for Babugarh farm were 6.9,

7*9* 8.5, 8.6 ana 8.1 Mg for the first five lactations, 

respectively,

Dave and Taylor (1971) studied 267 first lactation 

records of hurrah graded buffaloes. The average P.I. was 

found to be 7*32 Kg. The P.I, was found to be Highly 

correlated with L.h.I. ana L.L.

Sane et sX, (1972) analysea records of *+09 hurrah 

buffaloes. The overall P.I. of 1231 first five lactations 

was found to be 8,23 Kg. The average P.I. in the first five 

lactations were found to be 7*49, 8.30 , 8.60, 8.76 and 8.71 Kg 

respectively. The P.I, mcreasea gradually from first to 

fourtn lactation and then aedinea.

hagarcenker (1978) reported the average P.I, and 

hentability for 1473 lactations of hurrah graded buffaloes 

as 8.27 Kg and 0.447 respectively,

Apparao (1978) studied 886 lactations of hurrah 

buffaloes and found to be the average P.I. as 10.69 Kg.

The correlations of P.I. with 300 days milK yield, L.h.I.,
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L.L., dry period (U.P.) 5 service period (b.P.) ana calving 

interval (O.L.) were founa to be 0.485» 0.4-38, 0.083, -0.064,

O. 023 and 0.076 respectively in pluriparous animals.

ladav (1980) studied records of 392 hurrah buffaloes 

and reported the average P.I. as 8.23 Kg. In the first 

lactation the phenotypic correlations of P.I. with b.h.I, , 

b.P., h.P, and C.l, were founa to be positive and 

significant; whereas, the genetic correlations of P.I. with 

A.F.C., b.P., 0.1. were zero or negative.

Chowdhaiy ana Cnaudnaiy (1981) analysea 20? lactation 

records from second to filtn lactation pertaining to hehsana 

and burti buffaloes, The average P.I. found to be 7*85 ana 

7*39 Kg for hehsana and burti buffaloes respectively. The 

Duff aloes in the filtn lactation had significantly higher

P. I. than in other lactations.

Garcha ana liwana (1981) studied 863 records (first 

to sixth lactation) pertaining to 280 hurrah gradea buffaloes 

and reported the average P.I. as 10.8$ Kg. The phenotypic 

correlations between P.I. and L.h.I. was found to be

O. 58 whicn was significant,

Mangurhar ana Desai (1981) analysea first lactation 

records of i?93 hurrah graded cuff aloes. The average P.I. 

ana hentability were founa to be 8.0 Kg and 0.114 

regpectively. The phenotypic aid genetic correlations of

P. I. ana L.M.I were founa to De O.691 ana 1.09 respectively.

bmgh ana 'Hwana (1981) studied 2607 lactations of
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hurrah graded buffaloes. Tile overall P.l. was iouna to be 

9,77 Kg. Tne P.I. in tne first five lactations were found 

to be 8.62, 9.69, 10.24-, 10.27 and 10.03 Kg respectively.

Tne P.I, snowed an increasing trena up to fourth lactation, 

followed by slight decrease in the fifth lactation. It was 

also founa tnat tne P.I. of buffaloes whien calved in the 

least calving season (January to June) was significantly 

higher than those calved in the most calving season 

(auly to December).

Cheema and Basu (1983) analysed 106 lactation records 

of 545 kurrah buffaloes. Tne overall P.I. and hentanility 
were found to be ^0.30 Kg and 0.51 respectively, The 
phenotypic and genetic correlations of P.I. with 43 weeks 
(301 days) milk yield were 0.64 and 0.68 respectively.

2.3 300*days milk yield:

Milk production depends upon the physiological 

condition and genetic make up of the dairy animal, 

environmental conditions, vis season of calving, feeding 

ana managements! practices and parity of the milking, animals, 

fhe mean values of 300 days milk yield along witn tneir 

nentabilities as reported by various workers in different 

breeds of buffaloes have been snown in fable 2.2. borne 

nignli6hts of work aone on 300 days milk yield, herltability- 

estimates ana tneir correlations with other traits in 

different panties as reported by various researcn workers 

were as follows.

Dhinsa (1963) analysed 54o lactation records of kurrah
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grades and found tnat tide overall 300 days milk yield and 
neritanility as 1740.55 Kg ana 0.324 respectively. The 300 

days milk yield in the first five lactations were found 

to be 1538.57, 1709-03, 1815.17, 1944,36 and 1963.27 Kg 
respectively. The pnenotypic and gen eta. c correlations of 
300 days milk yield with O.o.. were found to be 0.383 ana 

0.211 respectively.

El t ami et jl. (1976) reporter the first and second 

lactation 300 days milk yield as 1004.30 ana 1552.70 Kg 
respectively in Egyptian buffaloes.

Apparao (1978) studied 872 lactations of hurrah buffaloes 
and found the correlations of 305 days milk yield witn total 
L.M.X., L.ii., B.P, 9 b.P. and C.i. as 0*957, 0.626, -0.174, 

0.251 and 0.257 respectively.

Basu and Ghai C1978b)studied the records of hurrah 

bufxaloes ana reported tne 300 days milk yield and 
nentability as 1647.34 Kg and 0.22 respectively. The 

phenotypic correlations of 300 days milk yield witn L.L.,

B.P., B.P. and O.X, were estimated as 0.677, -O.278, 0.279 
and 0.288 respectively. iO.1 were founa to be highly 
significant

Basu et .al. C1979) analysed the records of hurrah 
buffaloes maintained at B.D.H.I. Kamal and reported the 

average 305 nays milk yield for 243 lactations as 1678.00 Kg. 
Furcher they reported the 300 days milk yield in the first 
five lactations as 1453*0, 1596.0, 1674.0, 1630.0 and -1651.0 
respectively. The hentability for 305 clays milk yield was
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found no bo 0*2$,
Patro and Bhat (1979 a) studied 6547 lactation records 

of first six lactations, of buffaloes maintained at 11 

militaiy daily farms. The hentability estimates for 300 days 

milk yields in the first five lactations were estimated as 

0.244, 0.135, 0.252, 0.028 ana 0.203 respectively. In the 

first five lactations the phenotypic correlations between 

300 days milk yield and L.M.y. were found to be 0.89, 0.93, 

0.85, 0.97 and 0.97 respectively} whereas tne genetic 

correlations were found to be 0.77* 1.06, 0.66 and 1.01 

respectively for the first four lactations, 3?or the first 

five lactations, the phenotypic correlations between 

300-days milk yield and L.h. were estimated as 0.49, 0.46, 

0.43, 0.42 and 0.46 respectively, is'or the same traits the 

genetic correlations were estimated as 0.21, 0.23 and -0.30 

in the first three lactations and 1.09 in the fifth lactation.

In another study Patro end Bhat (1979 b) estimated 

the overall 300 days milk yield in the first five lactations 

as 1573.39, 1790.40, 1878.00, 1963.80a and 1959*70 Kg 

respectively. In the same study for Murrah buffaloes in 

the first five lactations, 300 days milk yield were found 

to be 1532.1, 1717*6, 184^,4, 1874.8 ana 1928,4 Kg 

respectively. The corresponding values for Murrah grades 

were 1568.2, 1787*3, 1905.0, 1953.3 ana 1870.10 Kg 

respectively. Tne 300 day s milk yield gradually increased 

ana attained hignest in the fourth lactation and then 

gradually declmea. The buffaloes calved in least calving



season (January to June) nan significantly higher milk 

yield tnan tnose calved in the most calving season (July 

to December).

' Ready ana lane;}a (1980 b) studied 2465 records of 

nurrah and 4-25 records of Dili-Ravi duxfaloes ana estimated 

their first lactation 300 days milk yield as 1634,83 and 

1706.53 Kg respectively, The corresponding heritability 

estimates were found to be 0.13 aid 0.08 for hurrah and 

hili-Ravi respectively. In hurrah bufialoes tne phenotypic 

correlations of 300 days milk yield vaih L.L, ranged from 

0.42 to 0.58,with 8#P. from 0.18 to 0.31 and with C.I, from 

0.24 to 0*30 respectively in different faxms. Wiereas, in 

Eili-Ravi buffaloes the phenotypic correlations of 300 days 

milk yield with L.L., b.P. ana C.I. were 0.51» 0.27 and 

0.29 respectively, ill correlations were significant at 

P/J3.01.
/

2.4 Lactation Milk liela:

The lactation r>ilk yield (L.M.I,) had been studied 

vezy extensively by various workers in different breeds of 

buffaloes. The mean L.M.I, in different breeds of buffaloes 

have been presented in Table 2.3. The important work done on 

L.M.I., heritability estimates and its correlation with other 

traits in Different lactations ana in different breeds as 

reported by various workers were as follows.

Khishin e± 3^, (1963) studied 223 lactations of 

Egyptian buffaloes and reported a significant correlation 

between first L.M.I. and first b.P. as 0.28.
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Vermayya and itoantaknshnan (1964) analysed 136 

lac-cations of hurrah buffaloes and found a non- significant 

correlation of 0*16 between proceeding D.P. and subsequent
L.h.Y.

Alim (1967) studied 2738 lactations of Egyptian 
ouffaloes from a commercial herd and found the average 
L.h.Y, as 1769*04 Kg and the correlation between L.h.Y. 

and L.ii. as 0.85.

Hoycnoudhaiy and Cesarini (1969) analysea 496 lactations 

of Italian buffaloes ana found non-significant correlation 
of -0.02 between proceeding D.P. ana L.h.I,

Gill and Dev (1970) stuaied 207 lactations of hurrah 
buffaloes and reported the first and third L.h.Y, as 1360.0 

and l4?5• 0 Kg. respectively. They found significant 
phenotypic correlations of L.h.I. \ath L.L,, S.P, and C.I. 

as 0.63, 0.28 and 0.27 respectively,

Lane @t ^1, (1972 b) analysea records of 409 hurrah 

buffaloes and found L.h.Y. of first five lactations as 

1564.70, 1717.85, 1775.88, 1796.31 and 1798.65 Kg respectively 
and hentabillty of L.h.Y. was found to be 0*53.

Jawarkar ana Johar (1974) analy sea records of 670 hurrah 
buffaloes ana reportea tne phenotypic correlations of the 
first three proceeding axy perioas witn L.h.Y, as 0.43, -0.13 
and -0.02 respectively.

iiaut jet jl. (1974) stuaied records of 500 hurrah 
buffaloes ana founa the first L.h.Y. ana overall L.h.Y. to be



16

1585*0 and 1710.0 Kg respectively. There was a mghly 

significant correlation of 0.58 ketween L.M.X. ana L.L.

Jawancar ana Johar (1975 h) studied the first five 

lactation records and founa the average L.M.l. as 1557«75, 

1757*63, 1823.05, 1796.80 ana 1800.48 Kg respectively.

bin&h etal. (1976) studiea 878 records of hurrah 

buffaloes and found a significant correlation of 0.21 

between L.k.X, ana C.I,

Belorkar ,e£ al, (1977) stuoied MagpurL buffaloes and 

reported the L.M.X, in the first five lactations as 926.72$, 

1006.72, 1104.96, 1156.27 and 1139.00 Kg respectively. Tne 

correlations of l.M.X, with 5.P. and proceeding D.p, were 

founa to be positive ana significant; ana positive and 

non-significant respectively.

Polikhronov et ji. (1977 a) reportea that in 1098 

Bulgarian x 11 urran crosses tne milk yxela in tne first 

four lactations were found to be 1492.0, 1740.0, 1841,0 and 

1850.0 Kg respectively.

iilim (1978) studied Egyptian buffaloes ana reportea 

the correlations of L.M.l. with L.L. and C.I. as 0.74 and 

0.30 respectively.

Apparao (1978) stuoied lactations of hurrah buffaloes 

ana found tne correlations of L.M.X. witn L.L., D.P., b.P. 

and C.I. as 0.74, -0.12, 0.36 and 0.37 respectively.

Basu (1978) analysea 711 lactation records of hurrah 

bufialoes and founa the significant correlations of L.M.l,
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with ^.L,, B.F., L.P. ana C.I. as 0.68, 0.28, -0.28 and 

0.29 respectively.
Bhat (1978) reported average L»M»Y. in Bhadawari, 

Marathwada, Mill-Ravi, Hon-descnpb and Surti buffaloes 

as 1111.00, 960.00, 1855*20, 541.00 and 1772.00 Kg respectively. 

In 2842 first lactations of Hurrah buffaloes, the average 
L.M.Y. and hentaoility estimates were found to be 1597*30 Kg 

and 0.08 respectively. In first lactation the phenotypic 
correlation of L.M.Y. mthL.L., B.P. and C.X. were found 
to be 0.63, 0.12 and 0.36 respectively. The genetic 

correlations in the same order were 0.46, -0.4-7 and 0.23 
respectively.

Chikara .ejb ji. (1978) studied the records of 380 
Hurrah buffaloes and found the lactation wise milk yield in 

first live lactations as 1521.27, 1658.81, 1850.69, 1779*21 

and 1744.15 Kg respectively.

Lharmeshwar Das (1978) analysea records of 733 Hurrah 
graded buffaloes and found that the L.M.Y. increased 
gradually from first lactation 1587*86 Kg and reached maximum 

in the fourtn lactation 1896.45 Kg, The buffaloes calved 
in tae least calving season (January-June) produced more 
milk ana haa longer L.L, than those calved in most calving 
season (July-Leeember).

Johan and Bhat (1979 b) analysea 2842 first lactation 
records of Hurrah grades ana reported tae L.M.Y. and 

hentabiUty as 1597*30 Kg and 0.08 respectively. There 
were significant pnenotypic correlations of first L.M.Y.



18
with, first L.L. and first D.P, (0.63 and 0.12 respectively), 
but their genetic association was not found to be significant. 

Especially the genetic correlation between first L.M.Y. and 

D.P. was negative and non-significant.

Patro and Bnat (1979 a) studied 6547 lactation records 

of buffaloes. The hentability estimates for L.M.Y. in tne 

first five lactations were found to be 0.03» 0.14, 0.08,

0.04 ana 0.18 respectively. The phenotypic correlations of 

L.M.Y. with L.L. in tne first five lactations were found 

to be 0.65, 0.6l, 0.64, 0.57 and 0.60 respectively. The 

genetic correlations were 0.34, 0.39, -0.57 in the first 

three lactations and 1.03 m the fifth lactation.

In anotner study Patro and Bnat (1979 b) analysed 736 2 

lactation recoras of buffaloes. In the first five lactations, 

the overall mean lactation milk yields were estimated as 

1618,50, 1880.00, 1964,00, 2039.50 and 2024.30 Kg respectively. 

Tor Murrah buffaloes lactation wise milk yield in first five 

lactations were found to 1575.8, 1791.0, 1931*5» 1931.8 and 

2009.0 Kg respectively. The corresponding values for hurrah 

grades were 1609.8, 1870.O, 1977*1, 2030.9 and 2916.8 Kg 

respectively. Tne L.M.Y, consistently increased from first 

to fourth lactation and later declined. The buffaloes that 

calved in least calving season (Januaiy-June) naa 

significantly mgher L.M.Y. than those calvea during the most 

calving season (July-December).

Basu and Ghai (1981) analysed 711 lactations 01 hurrah 

buffaloes and reported a highly significant correlation of
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-0*28 between L.h.Y. and b.P.

Garcha and Tiwana (1981) analysed 863 lactations of 

hurrah, graded buffaloes and reported a significant correlation 

of 0*53 between L.M.Y. and L*L.

Gupta jgt (1981) studied 268 lactations of 70 hurrah 

buffaloes and found the lactation wise milk yield in first 

five lactations as 1538.70, 1^19*30, 1523*70, 1500.20 and 

l408.60 Kg respectively.

Khanna and Kanujia (1981) analysed 1125 lactations of 

hurrah graded buffaloes and found the correlations between 

L.h.Y, and preceeding D.P. in first six lactations as non­

significant ana they vanea from -0.06 to 0.10.

Gurung ana Johor (1982 a) analysed 896 first lactations 

of hurrah buffaloes ana reported the average L.h.l. and 

hentability as 1665>.25 Kg ana 0.16 respectively. The 

phenotypic and genetic correlations between fust n.M.Y. and 

L.L. were found to be 0.58 ana 0.26 respectively.

Caoy et jl. (1983) studied 5716 lactations of 2 

Lili-fiavi herds, in Pakistan ana founa that the effects of 

season of calving, parity, L.L., fa.P. and C.I. were 

significant on u.h.Y.

Khire et (1983) analysed 297 lactations of wag pun 

buffaloes and reported tne average L.h.Y, in the first five 

lactations as 942.89, 1075.75, 1079*37, 1004,37 and 

1118.01 K6 respectively.

2.5 Lactation lengtn:

Lactation length (L.L.) was one of the important traits



20

having a major impact on she milk yield of buffalo during 

lactation. The L.L. was found to be a variable trait in 

buffaloes winch depends upon the breed, season oi calving, 

service period, parity, manag©mental practices and 

nutritional status oi the animal. The average values of 

lactation length along with tneir nen tan ill ties as 

reported ny various workers in different breeds of buffaloes 

have been shown in fable 2.4-. fne work carried out on the 

jl.L., nentability estimates and correlations with other 

traits in various breeds of buffaloes in different 

lactations were as follows.

kohli ana halik (1960) studied 180 lactations of 

hurrah buffaloes and found the average L.L. as 288.27 days. 

They reported that the first L.L. was longer than the rest 

of the lactation lengths. Inere was a highly significant 

correlation of first L.L. with first S.P, In the subsequent 

lactations the correlations between L.L. and S.P. were 

not significant.

Polikhronov (1965) studied 712 lactations of Bulgarian 

buffaloes and reported the correlation of 0.4*3 between L.n, 

ana S.P, l*he correlations ranged from 0.37 to 0.62 in 

dixferent lactations.

Gill and Lev (1970) studied 207 records of hurrah 

bufi aloes and founa the first L.L. as 307 days. They found 

the phenotypic correlations of L.L. /with S.P. ana C.I. as 

positive ana significant. The correlation between L.L. and 

D.p. was founa to oe negative out significant.
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Bao jti (1970) studied 698 lactations of hurrah 

buffaloes and lound the L.L. in tne urst five lactations as 

372, 353, 313, 334- and 357 days respectively.

Baut .§£ £L. (197^) analysed 500 Hurrah buffaloes data 

and reported a non-significant correlation of 0.087 between 

L.L. and the preceedmg D.P.

Jawarkar and Johar (1975 a) studied 3110 lactations of 

hurrah buffaloes ana founa the highly significant correlations 

of 0.95, 0.56, 0.5& ana 0.61 in between first four lactation 

lengths, and lactation milk yields, respectively.

Kanujia and Balaine (1975 a) analysed 576 hurrah graded 

buffalo records and founa the first L.L. as 303*83 aays. They 

also reported tnat, the buffaloes which calvea in least 

calving season (.January to June) haa longer L.L. ana produced 

more L.M.l than the buffaloes whicn calvea in most calving 

season (July-December).

Belomar et &L, (1977) studied 348 lactations of 

hagpum buffaloes and foundt the correlation Detween L.L. 

and 5.P. as positive but non-significant. The average L.L. 

in the first five lactations were founa to be 295.4-3,

297.4-1, 271.46, 271.02 and 270.85 days respectively.

Apparao (1978) analysed 74-1 lactation lengtns in 

plunparous bufialoes and found the correlations of L.L. 

with S.P. and C.I, as 0.557 and 0.621 respectively.

Alim (1978) studied Egyptian buffaloes and reported 

the average L.L. as 311.10 days. The correlation oetween L.L.
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and C.I. was founa to be 0.488.

Basu ana Ghai (1978 c) studied 732 lactations of 

nurrah buffaloes and founa the correlations of L.n. wim 

b.P. and 0.x. as positive, file correlation between L.L. and 

B.P. was founa to be negative.

Bnat (1978) analysed tne first lactation records of 

hurrah graaes and ported the phenotypic correlations of 

L.ii. with A.i.0., L.H.Y., B.P* and O.X. as *>0.02) 0.63, 0.21 

and 0.59 respectively. The genetic correlations in the same 

order were found to be 0.33j 0.46, -0.74 and 0.12 

respectively.

Bhanaesnwar Das (1978) analysed the data 01 733 Hurrah 

graded buffaloes and found that, the L.L. significantly 

affected the L.M.l, in all the lactations. He also reported 

that, the buflaloes wmch calved in the least calving season 

(.January-June) haa longer L.L. ana produced more milk tnan 

those calved during the most calving season (July-Becember).

Basu et ,gl. (1979) stuoied the records of Murrah 

buffaloes main tain ea at jw.D.B.1. kamal and reported tne 

lactation lengths of first five lactations as 302, 280, 288, 

279 and 282 days respectively.

Johan ana that (1979 b) analyse© 2842 first lactation 

lengths of buffaloes ana founa the average L.-u. as 295.9 

a ays. The hen t ability of L.L. was founa to be 0.11. The 

phenotypic correlations of first L.L. with L.H.Y. and B.P. 

were found to be positive ana significant. The genetic



correlation between first L.L. ana L.H.f. was associated 

with large stanaard error ana tnerefore inconclasiv e3 but 

there was a significant correlation of -0.71*- between L.L. 

ana L.P.

Patro ana Bnat (1979 a) studied 65^7 lactation records 

of ouffaloes. Tney reported tne nentaoility estimates in 

tne first five lactations as 0.11, 0.05, -0.04, 0.03 and 

0.07 respectively.

In another study Patro ana Bhat (1979 h) analysed 7362 

lactation records and reported the first five lactation 

lengths as 297*80, 300.00, 298*30, 291.30 and 290.80 days 

respectively, Tne buffaloes tnat calved in least calving 

season (January-June) naa significantly longer L.L. and 

produced mgher L.M.X. than those calved curing most calving 

season (July-BecemberJ.

Bedoy ana Tane^a (1980 b) studied 246$ records of 

Hurrahana 42$ records of hili—ttavi buffaloes. There were 

highly significant phenotypic correlation of ii.L, with B.P,, 

D.P. ana C.I. in bfcth tourraa and Hili-Kavi buffaloes in 

different farms (O.Mi- to 0.62, 019 to 0.26 and 0.5l to 0.62 

respectively). The genetic correlations of L.L. with 6.P, 

in botn the breeds were not estimable or naa high standard 

errors. The genetic correlations of L.L. witmn B.p. and 

C.I. in Bili-Bavi buffaloes were founa to be 0.69 and 0.85 

respectively.

laaav (1980) analysed data pertaining to 392 Hurrah 

buffaloes and found tne correlations of first L.L., with P.Y.
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significant respectively.

Bcisu and Ghal (1981) studied 711 lactations of hurrah 

buifaloes and found the phenotypic correlation of L.L. with 

L.P. as -O.18 which was highly significant, out the correlation 

between L.L. and B.P. was hibh and positive.

Lastly et.il. (1982) studied 17^ calvings of hurrah 

buifaloes ana founa the average L.L. as 291* days. They 

reported a significant correlation of 0.67 oetween L.L. and

0.1.
2.6 Liy period;

Lry period (L.P.) was essential for the dairy animals 

to restore or recoup tne body reserves ana to get ready for 

the next lactation. Buffaloes donot milk for about one thira 

of their calving interval, during wm.cn they have to be fea 

and lookea after resulting in nign cost of milk production.

The L.P. being the unproauctive penoa, it shortens the 

productive life of the buffaloes and reauces the margin of 

profit to the dairy farmer. The L.P. snoula be reduced to 

the minimum possible extent by suitable breeding ana 

managements! jjractices, witnout affecting tne milk yiela 

in the succeeding lactations. The L.P. was mostly 

influenced by mahagoriental efficiency, season of calving, 

parity ana breed of the buffaloes. Tne mean values of L.P. 

along with their hentabilities as reportea by various 

research workers in aifrerent breeds of buffaloes were 

presented in Table 2.5* Tne worx done on L.P. and its



correlations with other traits in ■various breeds of

buffaloes, in different lactataons were as follows.

Venkayya ana Mantakrisman (1964) analysed 136 

lactations of Hurrah buffaloes maintained at D.D.E.I. 

bangalore and reportea tne average D.P. as 183 days.

There was a non-sigmileant correlation of 0.161 between 

preceedmg D.p, and subsequent L.M.I.

Ohn ana Prakasn (1969) analysea re corns of Hurrah 

buffaloes and founa the average D.P* as 171.0 days. Inere 

was a negative but mghly significant correlation of 

-0.38 between proceeding D.p. and subsequent u.H.I.

Boyciioudhary ana Cesanm (1969) stuoied 4-96 lactations 

of Italian buffaloes. They reportea a non-significant 

coirelation of -0.02 between the proceeding JD.P, and 

sub sequent ii.H.I.

Gill ana Dev (1970) analysed 207 lactation records of 

Hurrah buffaloes. The phenotypic correlations were found 

to be as follows, Tne correlations of D,P, with L.L. was 

negative and significant. The correlation between D.P. and 

8.P. was founa to be 0.24-, which was non-significant. The 

correlation of D.P, wltn 0,1, was founa to be positive aid 

significant.

Singh et gl, (1972) analysed I6l4 lactations of Hurrah 

buffaloes. The correlation of u.p. with 8.P. was found to b 

0.35» wmle the correlation between tnw preceeding D.P, 

ana 8.P. was 0.8^ both correlations were significant.
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JawarKar anc. Joiaar (197lf) studied 2790 lactations of 

kurrah buffaloes and reportedt tne phenotypic correlations 

of first 3 proceeding diy periods witn lactation milk 

yields, as 0.431, -0.131 and-0.017 respectively, Tae 

correlations of first L.P. witn first L.M.I., and first 

D.p, vo.th second L.M.I, were nighly significant; other 

correlations were found to be non-significant. The signiileant 

correlations between first Jj.P. and second L.M.I. indicated 

that tne increase in the length of tne L.P, was associated 

with increased L.M.I. in succeeding lactation. Zhe 

correlation between second n.P, ana third L.M.I. was 

negative, but significant. The coirelation between third 

D.P. ant fourth L.M.I. was also negative but non-significant. 

Tne lirst L.p. was founu to oe longest ana it gradually 

reduced as the number of lactations increased.

Kanu;jia ana balaine (1975 a) analysed 576 first 

lactation records of Murrah graded buffaloes ana found tne 

correlations of D.P. with S.P. ana L.L. as significant.

Taere was non-significant effects of season over the D.P.

Tnougn the seasonal differences were non-significant, the 

buifaloes that calved during least calving season (January- 

June) nad snorter D.P, and longer L.L. and produced more 

L.M.I tnan, the bull aloes that calved during most calving 

season (July-December) *

Kanujia jgt (1975 b) studied 674 lactations of 

hurrah grades and found a declining trend in the L.p, as 

the lactations progressed.
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Garun am. jgt 3^. (1976 b) analysed 489 calvings of 

hurrah buffaloes and reported tnafc, the season of calving 

had no significant efxect on b.P.

neloacai .et .gl. (1977) studied 348 lactations of bagpun 

bufialoes, in the first five lactations the average day periods 

were found to be 155*13, 135*01, 122.6fc, 117* 02 and 123*51 

days respectively. Inere was a positive ana signmcant 

correlation between proceeding b.P, and b.P.

Mohan (1977) analysed records of hurrah cuff aloes and 

reported the genetic and phenotypic correlation of first 

b.P. witn first 0.1, as positive ana significant.

ALim (1978> studied Aptian Duff does and found a 

correlation of 0.54 between n.P, and 0,1, he also reportea 

that tne proceeding b.P. haa no exfect on the L.h.l. in 

succeeding lactation.

Apparao (1978) studied 740 dry periods in hurrah 

buffaloes ana founa uie correlations of b.P. sith P.I,

305 days mills, yield, b.P. and C.I, as -0.06, -0.17,

-0.12, 0.59 ana 0.71 respectively.

•Bhat (1978) reported tne nighly significant phenotypic 

con elation s of first b.P. vat a first L.h.X ana xirst L.L, 

as 0.12 ana 0.21 respectively. Ihe genetic correlations 

in tne same order were -0.47 and -0.74 respectively.

Kanujia (1978) studied records of 820 hurran graded 

oufxaloes and founa tne avera6e first b.P. as 197.33 days.
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The l.P. was longest in the first lactation, atterwaras 

aeclimng trend was observed till fourth lactation. The 
effect of season was founa to be significant on the B.P.

Basu et (1979) studiea the records of Hurrah 
buif aloes maintained at B.B.iuI. Kama! ana found tne 
correlation coefficient of B.p. with 305 days milk yield, 
L.L., 6.P., ana 0.1. as -0.278, -0.182, 0.643 ana 0.648 
respectively, .all correlations were highly significant.

Johan and Baat (1979 b) studied 2539 lactation dry 
periods of hurrah graded buffaloes, ihe significant 
phenotypic correlation of first D.P, with first l.H.1. was 
found to be 0.12, but the genetic correlation was negative 

and non-significant associated with large standard error.
The pheaopypic correlation of first D.P. with first L.L. was 
positive mid significant, but the genetic correlation was 
negative and significant, (-0.74).

Bedoy mid Taneja (1960 b) studied 2465 records of Hurrah 
ana 425 records of hili-Ravi buffaloes. They louna the 
significant phenotypic correlations of B.P. with L.L., i>.P. 
mid C.i. as 0.19 to 0.26, 0.65 to 0.86 ana 0.90 to 0.94 
respectively in different farms, for both the breeds the 
genetic correlations of B.p. with b.P, ana 0.1. were not 
estimable or had high standard errors. The genetic 
correlation of B.P, with L.L. was not estimable for Hurrah 
buffaloes. But in case of Mili-Havl the genetic correlation 

oetween B.p, ana L.L. was estimable and it was founa to be 
0.69,
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Basu and Ghai (1981) analysed 710 lactations of 

hurrah buffaloes ana founa tne nighly significant phenotypic 

correlations of D.P, with L.M.X., L.L., S.P. ana C.I. as 

-0.28, -0.18, 0.64 ana 0.65 respectively. The effect of 

season, parity ana S.P. on tne D.P. were significant.

Summer Oalvers (Apxil-June) dad smallest D.P. (142.7 days), 

than the buffaloes wdicd calved in otner seasons (162 days). 

The D.P. increased witn tne number of lactations, it was 

lowest C135-cs days) in the first lactation ana dignest 

(172.9 asys) in tde seventh lactation.

Kdanna ana Lanujia ( 1981) stuoiea 1125 lactations of 

hurrah gradea buffaloes and found that, tnere was a non-
t

significant con elation of -0.06 to 0.10 in different 

lactations between tne preceeding D.P, ana L.h.I,

Sastry ^1, (1982; studied 174 lactations 01 hurrah 

buffaloes ana found a significant correlation of 0.34 

between D.P. ana 0.1, Tde season of calving a nau significant 

effect on D.P, in buffaloes.

2.7 Service Periods

Lower reproauctive efficiency, seasonality of breeding 

hamper tne buffaloes proauction ability. Tne rate of 

efficiency of reproauction snould ue the pnmaiy importance 

for tne economic milk proauction in buffaloes. Tne buffaloes 

were known for their lethargic breeding, Tne service period 

(S.P.) plays a major ana vital roie in the reproduction 

efficiency 01 the buffaloes. The o.P. in buffaloes was
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generally reported to be very long and tnat was 

attributable to various causes luce, silent heat, anovulatory 

heat, ovarian inactivity, embryonic mortality, impaired 

fertiliiy, infertile services, poor ana improper management 

etc. without giving sufficient rest to the uterus, 

unnecessary shortening of tne o.P. nad an unfavourable 

influence on both health ana milk yield, vaae variation in 

fa.P. among the buffaloes have been observed. The S.P. was 

influenced by season of calving, parity, breed of the 

buffaloes and managements! practices etc. The metn Values 

of b.P. along witn their heritabilities as reportea by 

various workers in aifiereat breeds of buffaloes have been 

presented in Table 2*6. Tne researcn findings of different 

workers on B.P. and its correlations witn other traits of 

proauction and reproduction in various breeds of buffaloes, 

in different lactations were as follows.

Konli ana kalik (i960) studied 180 lactations of hurrah 

buffaloes and founa the maximum B.P. in the first lactation, 

followed by a steady decline in subsequent lactations.

Khishin et al. (1963) studied 223 lactations of Egyptian 

buffaloes and found that, the length of B.P. decreased 

gradually up to the fifth lactation.

Venksyya and anantaknshnan (1966) studied 105 lactations 

of hurrah buffaloes belonging to h.B.B.l. Bangalore, and 

found tnat, the season of calving naa significant effect on 

the lengtn of b.P.
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Goswami and. Kumar (196b) stuaied 3039 service periods 

of Hurrah buffaloes and found that, the fa.P. was longer for 

off-season calvers, than tnose calvea in other seasons. r'rom 

tne first to fourth lactation the service periods were 

found to be 129.71, 112.11, 111.25 and 112.51 days 

respectively.

Boycnoudhaiy ana bucci (1,969) studied 523 calvings 

of Italian buffaloes ana found that, the effect of season 

of calving over tne lengtn of fc.P. was significant at 

PZ_0.0i.

Gill and Dev (1970; studied 207 lactations of hurrah 

buxfaloes and found a highly significant pnenotypic 

correlation of 0.66 between 8.P. and Q.i.

Sinan et al. (1972) analysed 1614 lactation records of 

Hurrah bufi aloes and found that, tne b.P. was highest in 

the first lactation and thereafter it declined. Ihe season 

of calving was found to have a significant effect cm the o.P. 

The significant correlation coefficients of S.P. with L.L. 

and 0,1. were found to be 0.62 ana 0.95 respectively.

Hao ej: (1973) studied 281 service periods of burti

buffaloes ana found that, the effect of season was highly 

significant over the 6.P. Tne monsoon calvers had shortest 

(90.5 days), while the summer calvers haa the longest 

(219.0 days) 6.P.

Belortcar et jy., (1977) studied ilagpun ouff aloes and 

reported tne first to fiftn lactation service periods as 

130.60, 98.17, 85.83, 73*41 ana 81.31 days respectively.
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Mohan (1977) studied the hurrah buffaloes ana reported 

the phenotypic and genetic correlations oi first S.P. with 

first Xi.il.Y. as positive ana non-significant; whereas the 

phenotypic and genetic correlations of first S.P. with first 

C.i. was positive and significant. Ihe effect of season, 

over the S.P. was louna to be significant. The her!tabilities 

of first five service periods were found to be 0.05, 0.01,

0.21, -0.22 ana -0.03 respectively.

Basu et (1978 aj studied 732 lactations of hurrah 

tuff aloes and found a highly signiileant phenotypic 

correlations of O.96 between the S.P. ana C.I*

Basu ana Ghai (1978 b) studied lactation records of 

hurrah bufialoes and found the phenotypic correlations of t.*P. 

with l.L. and 0.1. as 0.59 ana 0.98 respectively.

Bnat (1978) reported the range of phenotypic correlations 

between the S.P. ana Jb.k.X. Ihey varied from 0.25 to 0.50.

Kanujia (1978) studied data of 820 Mur ran graded 

bufx aloes ana reported that, the s.P. was longest in the 

first lactation, after that a declining trend was observed 

till fourth lactation. The effects of season and parity 

were significant over the o.P.

Basu et (1979) analysed tne records of hurrah bufi does 

maintained at h.D.B.1. Kamal, aid founa the first five service 

periods as 141.49, 135.52, 137*95, 130.46 ana 117*50 days 

respectively.
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Johan ana Bhat (1979 aJ analysed tne records of 

hurrah grades and found a highly significant pnenotypic 

correlation of O.98 between nrst b.P. and 0,1,

Moalkar (1980) studied 684- calvings of hagpun 

buffaloes and found tnat, zae b*P. was lowest for the 

buffaloes which calved during tne normal calving season 

(isagust-Decajiber;, than tne other season calvers.

Heddy and Taneja (1980 b) analysed 2465 lactations of 

hurrah buffaloes and found the phenotypic correlations of 

b.P, with 0,1, to be 0,73 to 0.93 in different farms. The 

genetic correlations of b.P. with other traits were either 

not estimable or had nigh standard errors,

bwain C1980) studied tne records of 446 hurrah 

buffaloes maintained at h.B.H.X. Kamal and reported tne 

correlation between b.P. ana a.P.0, as -0.08, which was 

non-significant. Tne b.P. was found to oe, significantly 

affected uy tne parity and season,

ladav (198OJ analysed the data of 392 hurrah buffaloes 

ana found that, the first b.P. haa significant and positive 

phenotypic correlations witn L.h.Y. ana 0.1,

Porwai ^t fil. (1981) studied 151 calvings of hurrah 

ouffaloes and reported that, the season of calving had a 

significant effect on the b.P. Tne summer calvers had the 

longest (235*43 nays; b.P,, while tne rainy season calvers 

had tne shortest (186.85 days; b.P,

Eaizaaa ana Pandey (1981) stuoied reproductive patterns 

in oufialoes and found tnat, the b.P. was significantly mgher



m off-season (March-June) calvers, than in the normal 

season (oeptember-f eoruary) calvers.

Sastry (1982) analysed X?\ calvings of Munah
buffaloes and found a significant correlation of 0.58 between 

fa.P. and C.I. The b.P. was longest (265 days) for van ter 
calvers ana snorte&t C131*- days) for the buffaloes calved in 
July ana -august.

2.8 Calving Interval!

Tne period between the two consecutive calvings was 

callea as calving interval (U.X.) ana its components were 
the o.P. ana gestation period. The o.x. was most important 

reproduction trait, as it represents the reproauctive 

efuciency of the animal and hence it was of vital interest 

to the daily farmer from the economic point of view. The C.I. 
was found to be mostly influenced by the environmental factors 

rather than genetic factors. In buffaloes the O.i. depen as 
upon tne b.P.j season of calving, parity, breea of the 
animal ana managements! practices. The longer calving 
intervals were one of the major constraints in the buffalo 
farming. It CouWbe reaucea in buffaloes by adapting suitable 
managements! practices round the year.

The mean values 01 calving intervals along with their 
hentabilities, as reported by various research workers in 
difierent breeas of buffaloes nave been snown in Table 2.7.

The research findings of different workers on C.I. and its



correlations witn other traits of production and reproduction 

in various breeas of buffaloes* in differst lactations were 

as follows.

Goswami ana hair (196$) studied the calving patterns of 

hurrah grades and found that* tne C.I. or off-see son calvers 

were longer than the normal season calvers. Irrespective of 

season of calving, the calving intervals became shorter and 

snorter as tne age of the buffalo advanced.

Goswami aid Kumar (1967a) studied the lactation records 

of 14-84- hurrah Duff aloes ana found that, the low yielding 

burf aloes have smaller calving intervals, whereas high 

yielding buffaloes have longer calving intervals in all the 

lactations studied. The first 0.1. was founa to be more 

than the subsequent calving intervals. There was a continuous 

falling trend in the length of calving intervals, as the 

number of lactations advanced.

nal (1975^ studied records of nuriah bufxaloes ana 

reported a declining trend in the O.i, from 4-55 to 440 days 

from the year 1959 to 197^, whicn indicated the gradual 

improvement in tne herd, for that trait.

Gumani .gt jl. (197b b) analj sea 489 calvings of hurrah 

buffaloes and reported that the season of calving had 

significant (2/ Q.01) efrect on 0.1. The buffaloes calvea 

curing ram3? season (July-October) anc. Winter season 

(Kovember-tfeoruary) naa shortest 0.1. of 4-24- days. In case 

of late Winter (January-Kebruaiy) and bummer (h arch-June) 

calvers the calving intervals were found to be longer.
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Singh ejb jJ.. (1976) studied records of 878 hurrah 
buffaloes. Parity and season of calving was found to have 
significant effect on the C.i. Buffaloes that calved in 
.February had maximum (493.76 days) ana chose calved in July 
had the minimum (408.65 days) C.i, Buffaloes calvea in 
Summer had longer C.I, of 457*83 days, than the other season 
calvers.

hohan (1977) studied records of Murrah buffaloes and 
reported chat, there were significant effects of parity and 
season of calving over the C.I. The hentabilities of first 
four calving intervals were found to be 0.23, 0.05» 0.4*1 and 
0.55 respectively. In the first lactation the correlations 
of 0.1. vdth L.M.X., li.X>., b.P. and S.P. were found to be 
positive and significant.

ilim (1978) analysed the records of Egyptian bufialoes 
and reported the correlations of C.I. with L.M.Y,, L.L. 
and D.P, as 0.30, 0.49 and 0.54 respectively.

Apparao (1978) studied 662 calving intervals of hurrah 
buffaloes and found a correlation of 0.79 between C.I. and 
S.P. in pluriparous animals.

Basu et jl, (1978 a) studied 732 records of hurrah 
buffaloes and reported chat, the efiect of season of calving 
was significant (P/ 0.01) on the 0.1. Ihe buffaloes which 
calved in Summer (April-June) had the maximum C.i. (461.93 
days), but it was minimum (4*23.26 days) for rainy season 
(J uly-September) calvers.
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Bhat (1978) reportea that, in buffaloes the length of 
first 0.1, decreased7 with an increase in the number of 

calvings* The first C,l* was founa co be longer for high 

fielders, than for low yielders.

iCanujia (19?8) studied the data of 820 Murran graded 

buffaloes and founa tnat,tne 0,1, was longest in the first 

lactation, tnereafter declining trena was observed ta.ll 

fourth lactation. Tne 0.1. was significantly affected by 

the season of calving and parity*

Basu et jl, (1979) analysed the Mur rah ouffalo records, 

belonging to h.n.R.X, hamal anu reported that, the bummer 

season calvers naa the maximum (^52.93 nays) C.i.,whereas 

the rainy season calvers nod tne minimum (4i7.l8 days) 0,1. 

The first four calving intervals, were found to be 455*29, 

436,71, 445.65 and 431.22 days respectively.

Yaaav (1980) analysed tne data of 392 hurrah buffaloes 

and reported that, tne seasons had significant effect on the
i

first 0,1,

-Ahmad et jj, (1981) analysed 1274 calving internals of 

Rili-Havi bufi aloes of Pakistan ana founa that, the Duff aloes 

calvea in January have longest 0,1* (609.90 days;, while 

those carved in June have the shortest 0.1, (502.80 days), 

the differences were highly significant. Xne winter season 

calvers have significantly longer o.l, (569.10 days) than 

bummer season calvers (506.60 nays).

Gupta jgj: jl. (1981) studied 268 calvings of hurrah



38

bull aloes and found that, the panty and level of milk 

proauction have significant effects on C.I. The first four 
calvrrvg intervals averaged 467, 467, 447 and 467 days 

respectively.

Raizada and landey C1981; studied 62 off-season and 
38 nomal season buffalo calvers. The C.i, was found to be 
significantly higher (544,46 aqysj in oil-season (n arch- 
September; calvers, than (417,14 days) in normal season 

(faeptember-tfebruaiy) calvers.

hoy .et jQL. (1981) analysed 386 lactation records of 

hurrah buff aloes ana reportea that, the efiect of parity 

was significant on tne G.I, The first C.i. was founa to be 

longest (490,38 days; than tne subsequent calving intervals.

Khire et ji. (1983) studied data of 53 hagpuri buffaloes 
and found tne first four calving intervals as 44i.i3, 4o4.24, 

377.78 and 392,35 days respectively. The difieienoes 
oetween the C„i, were founa to be non-significant.

Raidu (1983) stuaied 113 calvings of hurrah buffaloes 
ana found that, the season of calving had a highly significant 
efiect on the subsequent calving intervals.
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1468

1926
10?

2465

162
392
mm

936

477

293
857

1985

96
m

96
193

1200
300
110

Bnadawari
-do-
mm QQm

ifigyptaan 
-do- 

Muirah 
-do- 
—do—

—do—
-do-
-ao-
-do-
-do-
-do-
-do-
— do—
-ao-
-do«
-do-
-do-
-do-
-do-
-do-
Murrah
grades
-do-
-do-
-do-
-do-

48,00 0.45 Nagarcenkar (1978)
5i-oo mm Nagarceakar (1978)
45,39 - Sharma et al. (1981)
- 0.29 Malossim et g., (1963)
39-90 - kL. bheikn jgt (1967)
46.8o - ikable jg£ (1970)
4l,00 - Gumani et (1971)
40,29 mm K n shti am achaiy ulu 

(1973)
48.60 - Raut et gL, (1974)
41.00 - Gumani gt (1976a)
42.24 0.18 Mohan (1977)
41.30 - Bhat (1978)
42.4o mm Bhat (1978)
42*52 0,12 NagarcetiKar (1978)
- 0.26 Nagarcenkar (1978)
44.00 - Basomma ert al. (1979)
41.00 0.38 Basu et jl, (1979)
43.10 0.15 Reddy et jl. (1980b)
- 0.29 Redoy et ag. (1980b)
42.71 0.38 Reddy et (1980 a)
55-78 - laaav (1980)
44.11 0.12 GoKhale (1981)
- 0.35 Gurung ^1.(19 82 c)

40.60 0.25 Tomar ^1, (1968)

41.51 - have et (1969)
42.00 - imble et gg. (1970)
41.00 - Breedharan jt .§1, (1973}
43.30 — ao-

Table 2.1: Age at first calving

No, of Character Henta- Name of the comers
Breed obser- mean bility ana year

v ation s (tuon ths)

8 8 
ir\ t-



Table 2.1s Continued

Breed
No. of 
obser­
vations

Character
mean
(months)

Henta-
bility

Marne of the workers 
ana year

Murrain
grades

820 42.69 0.25 Kanujia et jl. (1974)

-do- 356 40.30 0.30 BbuHar (1975)

-do- 325o 42.39 0.37 Bhat (1978)

-do- 733 44.32 - Bharmesnwar Oas (1978)

-do- - 42,40 0.37 Johan et jl. (1979 a)

-do- 593 42.70 0.34 Manguikar et al. (1981)

Magpurl 76 54.46 - Khire et jal, (1977)
Mili-Bavl 204 39-91 0.24 BiJullar (1975)
-ao- 305 *^5-5 7 - Ishfaq J|£ jai* (1975)
-do- 611 47.07 - Gaoadhaiy et jl. (1978)
-do- 425 41.99 0.14 Beddy ££ j£L. (1980b)

I\ion-descnpt - 49.50 - Bhat (1978)
Surti -66 53.70 - Singh et al. (1977)
-do- - 44,50 - Bhat (1978)



Table 2.2 ; 300 days milk yield

2038
1926
2089

24-3
246$
1466
1156

113
540

58
1392
593
50

425

Egyptian
Kehsana
hurrah
-do-
-Q.O- 

— 0.0—

-do-
-Q0-

-ao-
-do-
-ao-
-do-
-do-
-do-
-do-
-do-
-do-
-do-

Murrah
grades
-do-

- do- 
-do-

Hili-Havi
-do- 
- de­

1004.30 - Eltawil et (1976)
1290.00 - Dev et ji. (1978)
1363.52 - hgarwala (1962)
1409.24 at Dutt et al. (1965 a)
1436.20 - Dutt ,§t &L, (1965 b)

at 0.47 Iqbaludoln .gt ji, (1970)
1658.33 - Basu et jl. (1976)
1637.34 - Basu ,§£ ai. (1977)
1647.34 0.22 Basu gt .al, (1978 b)
1700.00 - Sev .§£ jal. (1978)
1610.24 - Bagarcenkar (1978)
1457.60 - Sasomma et (1978)
1610.24 - Gokhale et jai. (1979)
1678.00 0.25 Basu et ^1. C1979)
1634.83 0.13 Reddy et ^i* (1980 b)
1472.53 - Eedoy gt ^1, (1982)

- 0.18 Cheema et (1983)
1500.00 - Baidu (1983)
1740.55 0.32 Bhinsa (1963)

1587.00 - Singh (1966)
1611,69 0.17 Bagarcenisar (1978)
1722.90 0.01 Mangurkar .gt jgl. (1981)
1561.29 - Chaudhaiy et .al. (1965)
I819.OO - Dev et al, (1978)
1706.53 0.08 Reddy ejb jl. (1980 b)

creed
Bo. of 
obser­
vations

Character
mean
(Kg)

Herita- Bame of the workers 
bility and year

I 
» 

I 
Q

v 
I

-3* 
o
n



Table 2.3s Lactation milk yield

Breed
Ho. of 
obser­
vations

Bulgarian 
x Hurrah 1068

-do- 189

-do- 2017

-do- -

-do- 841
-do- 220

Egyptian 2738
-do- -
-do- **903

Italian L96

-Q0- 588
Hurrah 180

— do— 301
-do— 1321
-do- 136
-do- 1472
-do- 1051
-do- 300
-do- 409
M (j[Qt 500
—do— 2189
-do- mm
-do- 469
-do- -
-do- -
— do— -
-do- -
-do- 2045

Character den tar- 
mean Dili tar
(Kg)

1524.00 -

1789.00 -

1488.00 -

1731.00 mm

1550.00 -

1689,00
1769.04 -
2021.70 «W
1968.00 -
I879.OO mm

1853.00 ~

1277.32 mm

1735.02 -
2251.22 -

2005.82 mm

1505.00 -

1603.00 -

1639.00 -

1725.48 0.53
1710.00 -

1728.24 0.16
1921.31 -

1476.00 -
0.17 0.17
- 0.53

1388,00 0.16
1855.00 0.47
1540.65 0.26

Hame of the workers ai 
year

Peeva (1977)
Poliknronov et al.
(1977 b)
Polikhronov jet al, 
(1977 c)
Polikhronov at al.
(1977 c)
V ankov gt (1979) 
Bankov et al, (1979) 
Alim (1967)
Alim (1978)
Abdul Aziz et jl» (19* 
Boycnoudhuiy et al. 
(1969 a)
Boycnoudhuiy (1970) 
Kohli je£ .at, (I960) 
Arora j§£ .al. (1962) 
Arora et (1962) 
Venkayya jl. (1964) 
I.A.B. (S). 1, (1964) 
Soswami jg£ .al, (1965b) 
Amble et ji. (1970) 
Sane et 3I, (1972 b) 
Kaut .§£ ^1. (1974) 
Jowarkar .§£ .al. (1975b 
Lai U975)
Gumani et (1976b) 
fiao jg£ .al. (1977)
Kao .et jai, (1977)
Boat (1978)
Bnat (1978)
Lagarcenkar C1978)
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Table 2.3: Continued.

Breed
Wo. of 
obser­
vations

Character
mean
(Kg)

rienta-
bility

Name of the workers 
and year

Murrah 1926 1555.30 basomma et al. (1978)
-do- 979 1787.74 - Swain (1980)
-do- 392 1643.38 - ladacv (1980)
-do- 268 1575.50 - Gupta St (1981)
-do- 896 1665.25 0.16 Gurung et &L. (1982a)
-do- 1466 1535.71 - Bedoy 05 (1982)
-do— 176 1492.00 - Sastiy jgi (1982)
-do- - - 0.24 Ghakravorthy (1983)

hurrah
grades 413 - 0.16 Mahadevan (i960)

— do— 1472 1339.00 - M. B. (S) I. (1964)
—do— 293 1483.00 - have ji. (1969)

i•8i 1744 1434.00 0.28 -Amble jjt (1970)
— QO— 565 1597.00 low Batin. et (1971)

1 & 1 1985 17J1.00 «» breedharan et ji, (1973)
-do- 356 1564.81 0.32 Bnullar (1975)
-do- 573 1709.54 - Kanu^ia §t ji. (1975a)
—do— 674 1736.29 - Kanujia et (1975b)

-do- 936 169 2.00 0.19 Bhalari et ^1. (1978)

ii 2842 1744.00 0.08 Bhat (1978)
-do- 733 1764.45 m Bhazmesnwar JDas (1978)
-do- - 1781.79 low Kanujia (1978)
-do- 1734 1867.38 - Kumar sjg si.. (1978b)
-do- 1433 1693.35 0.12 I'Jagarcenkar (1978)
mm (|Q«i 2842 1597.30 0.08 Johan et si* (1979b)
-do- 2137 1618.50 0.03 Patro ji. (1979 a & b)
-do- 1716 1880.00 0.14 Patro sjc si* (1979 a & b)
-do- 1348 1964.00 0.08 Patro et al. (1979 a oc b)
— QO— 1005 2039.50 0.04 Patro .gi. (1979 a oc b)
-do- 702 2024.30 0.18 Patro et jl. (1979 a d b)
-do- 988 — 0.16 Bawa et al. (1980)



LJiII

863

1125

348

5716

- 0.22 Bawa jt ji. C1980)

- 0.24 Bawa st (1980)

1732.91 - Garcha et (1981)

1822.00 m Khanna et (1981)

1060.20 Belorkar et (1977)

1049.66 - Khire si ji., (1983)

1570.37 0.28 BBullar (1975)

2000.00 «• Ghaudhaiy e£ si* (1978)

2700.00 «• Chaudnaiy gt al. (1978)

1702.00 0.25 Cady et ji. (1983)

2064,00 tm Cady si jl. (1983)

V

Hurrah
grades

-do- 

-do- 

- do­

ll agpurx

•do-

Mili-imTi
-do-

-00-

-do-

-do-

Table 2.31 Continued

Mo. of Character Herita^ Marne of the workers
Breed ooser- mean bility and year

Nations (Kg)
&

 18 
■r



Table 2.4; Lactation length

Breed
No. of 
obser­
vations

Character
mean
(deys)

Bhadawari 246 276.00
Bulgarian 712 266.80
Bulgarian 
x Hurrah 2046 210.00

Egyptian - 311.10
Hurrah 180 288.27
Hurrah 236 290.50

-do- 1051 284.00
m do- 300 3 17.00
—do— 79 307.00
-do- 382 269.00
-do- 500 300.00
-do- 3116 293.18
-do- - 315.00
-do- - 304.25
-do- 123 283.00
— do— 489 267.40
-do- 513 296.30
-do- - 273.53
-ao- 732 278.28
-do- mm 315.00
-do- - 279.00
-ao- 1926 301*40
-do- 1437 299.01
—do— k42 284.00
-do- m 269.00
-ao- 2465 296,39
-do- 392 314.00
-do- 100 317.60
-do- 909 287.40

Merit a- Name of the workers and 
bility year

Singh gg gl. (1962)
- Polikhronov (1965)

- Peeva (1979)

.Alim (1978)
Kohli gt gl, (i960)

- Venkatratnam gt gl.
(1964)

- Goswami et gl, (1965b)
- itoible g£ gl, (1970)

Gill et gl. (1970)
- Gumani et gl, (1971)
- Rout g£ gl. (1974)

0.16 Jawarkar et gl, (1975a)
Lai (1975)

- Basu g| gl. (1976)
- Gum am et gl. (1976a)
- Gum an 1 et ai. (197bb) 

Singh gt gl. (1977) 
i»ihgh gt gl. (1977)

- Basu gfe gl, (1976c) ,
0.11 Bhat (1978)

Bhat (1978)
- Sasomma et gl. (1978)

0.07 kagarcenkar (1978)
- Basu gl gl. (1979)

Basu gg gl. (1979)
Reddy gt gl. (1980b) 
laaav (1980)

- Raizada gt gl. (1981)
0.06 Guruna et al. (198a)
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Table 2.4: Continued

Breed
Mo, of 
obser­
vations

Cnaracter
mean
(asys)

flenta-
bility

laame of the ^orders 
and year

fcurrab 174 294.00 . Bastiy si £l. (1982)
.do- 113 293*80 - Maldu (19S)
mm (|0”*

Murrab
graaes 4i3 - 0.06 Mabadevan (i960)

-do- 1744 279.00 0.26 iimble si si* (1970)
— 0.0— 576 303.83 - Kanujia si si* (1975a)
-do- 674 272.88 - Kanujia si si* C 1975b)
-do- 733 294.29 - BJiaimesnwar Das (1978)
-do- - 292.80 - Kanujia (1978)
-do- 820 296.72 - Kanujia (1978)
—do— 1734 * 286.30 mm Kumar SJ6 si* (1978a)
mm QjQ«» 2842 295.90 0.11 Joban M sX» (1979b)
.do- 863 320.10 - tiarciia si si. (1981)

Magpuia. 348 279.56 - Belorkar s£ *1. (1977)
-do- 297 297.85 - Kbire si Al» (1983)

Mill-Ban - 316.00 - Bnat (1578)
-do- - 285.00 - Magarcenkar (1978)
-do- - 326.00 - Magarcenkar (1978)
-do- 42? 306.13 low Eeddjr si JS&.* (1980b)
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Table 2. 5* Diy period.

No. of Character Henta- Marne of the workers
Breed obser- mean bill ter and year

Nations (nays)

Polikhronov et gl. (1977b;Bulgarian 
x hurrah 189 144.50

Egyptian 223 263.00
-ao- «■» 200.30

I tali an 496 152.60

hurrah 13-21 127.00
-do- 236 160.80

-do- 60 171.00
-do- 20 7 158.40
-do- 2790 153.19
-do- - 156.28
-do- 123 203.00
-do- - 150.00
-do- 489 176.40
-do- 732 149.39
-do- - 127.00
-do- 374 176.00
-do- 709 156.00
-do- 246$ 185.54
-do- 392 263.77
-do 711 157.11
-do- 174 178.00

hurrah grades 574 195.90
-do- 674 159.70
-do- - 169.36
-do- 820 197.33
-do- 2539 183.40
-do- 1125 163.90

K agpun 348 129.07
Mill-Ravi 1253 198.00
Mili-Ravrl 425 202.26

- Khishin gp g]*. (1963) 
iilim (1978)

- Boychoudnuiy ez al. 
(1969 a)

- Arora g£ ji. (1962)
- Venkataramam et al.

(1964)
Ohri et ji. (1969)
Gill et gl. (1970)

0.l4 Jawarkar et al. (1974)
- Basu. e.t gl. (1977)
- Gumani et g^. (1976a)
- Gumani et al. (1976a) 

Gumani eg gl. (1976b) 
Basu ez gl. (1978a)

0.05 Bnat (1978)
- Basu gt gl, (1979)

Basu jet gi. (1979)
0.14 Reddy gt gi, (1980b)

- laaav (1980)
- Basu g£ jl, (1981) 

Bastrj ji gl. (1982)
- Kanujia gt gl, ( 197$a)
- Eanujia gt gl, (1975b)

low Kanujia (1978)
Kanujjia (1978)

0.05 Johan ei gl. (1979b)
- Knanna gt gl. (1981)
- Belorkar gt gl* (1977)
- Chaudhary gt gl. (1978)
- Reddy ez gl, (1980b)
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Table 2.61 Service period

Breed
Wo. of 
obser­
vations

Character
mean

L. ( day s)

Ben tar 
bility

Name of she workers 
and year

Italian 523 92.70 Hoychoudnuiy ep
(1969b)iSi 588 96.99 - itoychou.diiu.iy (1970)

hurrah 180 187.13 - Konli jgi (i960)
-do- 105 11*9.36 - Luktuke et jl. (1964-)
-do- 105 173.90 - Venkayya et ji. (1966)
-do- 3039 117.00 - Goswaml .§£ C1968)

i-§i 237 135.00 mm Guddi et jsl, (1969)
-do- 1614- 131.93 - tangh et ^1. (1972)
-do- 1*73 129.08 - bingh et (1972)
-do- - 11*0.1*5 0.16 hohan (1977)
-do- 732 133.27 - Basu et ^1. (1978a)
-do- 695 125.31* - Basil et jgl, (1979)
-do- 21*65 177.81* 0.15 Redoy ££ (1980b)
-do- 1027 138.30 - Swain (1980)
-do- 392 276.31 - ladav (1980)
-do- 150 206.11* - JPorwal et ji. (1981)
-do- 100 188.1*7 - Eaisada et ^1. (1981)
-do- 171* 161.00 - Sastiy et C1983

kurrah
grades 320 187.53 low Kanujia et ji. (1974)

-do- 67!* 112.71 - Kanu.ua et al. (1975b)
-do- 2286 169.30 -0.001 uhat (1978)
-do- mm 125.00 - Bhat (1978)
-do- - 249.00 - Bnat (1978)
-do- 820 183.50 - Kanujia (1978)
-do- - 152.05 low Kanujia (1978)
-do- IOM+ 144-. 11 0.11 Wagarcenkar (1978)
-ao- - 169.30 -0.001 Cohan jet (19793)

hagpuri 31*8 97.50 - Belonar et £1, (1977)
-do- 76 132.86 - Khire et ^1. (1977)
-do- 681* 139.51* - imbalkar (1980)

Wili-Eavi 1207 211.00 - Chaudnuiy et (1978)
burti 28l 163.76 - Bao et (1973)



Table 2.7* Calving interval

0.10

0.01

0.34

0.05

236
266
300
207
382

123
489
582
296

732
2589

732
246$
944
392
268
150

246
223

1200

Linen et al. (1962)
Kinsian jt jl* (1967)
Bl- Lheikn et al. (1967) 
Alim (1978)
I'omar et jl* (i960) 
Bhatnagar et ^ C196D 
igarwala (1962) 
venkatratnam et jl. (1964) 
Guddi ,gt jgl. (1969) 
jmble et gQ., (1970)
Gill et i 1970)
Gumani jg£ &L* (1971)
Lai (1975)
Gumani ,et .gl, (1976a) 
Gumani .gt ,gl. (1976b) 
tjingii et jl. (1976) 
bingii et jl, (1976) 
kohan (1977)
Basil jt (1978a)
Bnat (1978)
Bhat (1978)
Bagarcenkar (1978)
Basu .gt (1979)
Reddy et (1980b) 
bwain (1980)
Yadav (1980)
Gupta .al* (1981)
Porwal et jl, (1981)

453.60
524.40 
484.74
507.90 
476.80
513.40 
442.00 
451.00 
461.00 
477.00
451.90 
439.00 
457.00 
481.00 
434.00 
433.46 
436.63 
445,31
444.90 
479.50 
495.10

4-35.25
48j.l5
446.06
636.00
477.00
517.00

Bnadavaxi
Bgypti&n

— do- 
-do-

kurrab
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-ao-
-do-
— CLO—
-do-
-do-
-ao-
— do- 
-do- 
-do- 
— QO— 

-do- 
-do- 
-do- 
-do- 
-do~ 
-do-

Breed
Bo. ox Onaracter Henta-
obser- mean bility
vations (days)

Bame of tne 
and year

•feo rtcers

1 
1 t

G
j t I

C
O
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Table 2.7s Continued

Bo. of Cnaracter dent a- Bame of tne workers
Breed obser- mean bililgr ana year

vations (days) %

hurrah 100 496.39 - Raizada eg gi. (1981)

• do- 386 468.42 - Boy e£ jBl. (1981)
-do- 1?h 467.00 mm lastly gt (1982)
— Q.O— 113 459.00 - Baidu (1983)

Hurrah
grades 16? 495.00 0*34 Dnmsa (1963)

-do- - 4l4.00 - Goswaml gt (1965 a)

-do- 1744 454.00 - Mble igju gg. (1970)
-do- 620 497.63 -0.10 Kanujla gp gi. (1974-)

-do- 674 430.11 - Kamyia g£ gL. (1975b)
-do- 820 487.36 - damgia (1978)
-do- - 461.70 - Kanujia (1978)

i p- o i a* 479.50 0.01 Johan jgp gi. (1979a)
Bagpun 292 403.00 - dm.re e£ gi. (983)
luli-Eavi 3o0 524.00 - Ishaq g£ „aP-. (1975)

-do- 1424 530.00 - Chaudhaxy et gl. (1978)
-ao- 425 508.39 - Eeddy gt gi. (1980b)

Won-descnpt - 481.00 - Bnas (1978)
-do- - 465.00 - HaUjb t( 1978)
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CHAPTER 3

MATERIAL^ AND METHODS 

3*1 Background of the data:

The present data on production and reproduction traits 

in buffaloes were obtained from tne history and pedigree 

sheets of 835 Murrah graded buffaloes belonging to Arab ala, 

Ferozepur and Jabalpur military dairy farms, maintained 

over a penod of 15 years, from 1968 to 1982. The farm, 

period ana season wise frequency distribution of buffaloes 

in different lactations were presented in Table 3«1«

All tne mill cary dairy farms were under the control 

of Directorate of military dairy farms, Feeding, housing 

and otner managements! practices were nearly uniform at 

all the farms. All practices were in accordance with the 

standards prescribed by the Directorate of military farms.

Feeding.

The supply of fodder was ensured nearly throughout 

the year, either as green fodder or as silage. Green 

fodders like, berseem, lucerne, maize, 30war, oaua, turnip, 

rape or cow pea were usually given, knereas chopped 30war, 

maize, bajra and wheat straw were used as dry fodder. The 

animals were stallfed, but were let loose in open padoocks. 

'me concentrate ration was fed at the time of milking. Tne 

extra allowance of concentrate ration was provided to the 

pregnant animals and first calvers.
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The calvers were allowed to suckle their dams only 
for the first three days after calving. Thereafter they 

were weaned and fed whole milk, skim milk and calf starter. 
The skim milk was xed from second week onwards and skipped 

by 26tn week of age. The feeding schedule weie as follows. 
Growth ration:

Feeding schedule of the calves from birth to six months

Mge
(days)

Colostrum
(Kg)

Whole
milk
(Kg)

Skim
milk
(Kg)

Calf
starter
(Kg)

Concen­
trate
(Kg)

Feeding
times/
day

0-3 2.6 mm

4-7 3.5 - mm - 3
8— 14 « 3.5 0.9 0.05 - 2

15-21 mm 2.6 1.8 0.10 - 2
22-28 m 2.6 3.1 0.15 mm 2
29-30 - 1.8 3.5 0.30 - 2

31-35 mm 1.8 3.5 0.45 - 2
36-1*2 m 1.3 3.1 0.70 - 2
4-3-49 - 1.3 3.1 0.70 - 2
50-56 - 1.3 3.1 0.90 - 2
57-63 - 1.3 3.1 0.45- 0.45 2
64-70 «•» 0.9 2.6 0.23 0.90 2
71-84 - 0.9 2.6 - 1.35 2
85-112 - - 2.2 - 1.35 2

113-140 - m 1.8 - 1.35 2
141-168 - - 1.3 - 1.35 2
169-182 - - 0*9 Mi 1.35 2



Pregnancy ration given to tile buffaloes

Category

Period

/

Young stock
(conceiving at the First 
age of 2.5 years) calvers

Bern arks

a) From the date of 
confirmation of 
pregnancy 
or in calf

1 Kg - Expected 
peak yield 
(EEC) was

b) 90-60 days before 
calving

1.5 Kg 1 Kg assumed as
9 Kg.

c) 61-30 days before 
calving

2.0 Kg 16.00 'A 

EEC

d) 30 days before 
calving

3.0 Kg 25.00 * 
EEC

Production ration givsn to the buffaloes in milk

Concentrates to mil* ratio

1:3 1:2*5 1:2

Upto 9 Kg a ally 
yield

Over 6-9 Kg 
daily yield

Over 9 Kg daily 
yield

One Kg ration was given to all first calvers from tne 

date of calving to h years of age*

.Deduction of concentrates:

Fifty per cent reduction of concentrates from production
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ration would be made in the first week and 25 per cent in 

the second week after calving. Thereafter full ration would 

De fed without reduction. In case of exceptionally high 

yielders, the nigh energy ration would be specially computed 

and fed.

Housing:

Tne young calves, heifers, aiy stock, dom aalvers and 

milking animals were housed separately in separate bams.

The milking animals were kept in open paddocks except at 

tne time of milking.

ill tne enclosures were constructed in such a way', as 

to ensure protection of the animals from severe or extreme 

climatic stress. AH sheas were provided vatn good 

ventilation, lightening ana watering arrangements. During 

hot weather the animals were protected by sprinkling of 

water. Wallowing facilities were also providea for tne 

comfort of the buffaloes in summer. Cleanliness of the 

bams were maintainea by sweeping and washing the orans 

regularly twice a day.

Management:

To ensure good health ana proper care the nerd was 

dividea into, young calves, calves, young stock (heifers;, 

dry stock, pregnant cows, down carvers (animals which were 

due to calve in 10-15 asys; and milking animals and were 

looked after separately.
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Natural service by the good pedigreed buffalo Dulls 

were practiced at all farms. Tne bulls were let loose 

along with the females in the open paddocks, both in tne 

morning and evening. The dehoming of buffalo calves was 

not practiced in any of the farms. Buffaloes were nand milked 

twice a day at equal intervals. The milk yield was recorded 

at eacn milking for each animal* Milk recording starts 

from tne tourtn day onwards after calving.

Pedigree sneet ana history sheet were maintained for the 

individual animal. To ensure regular breeding in the hera, 

fertility cneckup, ana follow-up actions were undertaken 

for tne whole stock by prompt veterinary service. Jill the 

anianls were vaccinated against major epizootics viz. Poot 

and Mouta, Rinderpest, haemorrhagic septicaemia and Black 

quarter etc as per scnedule. Beworramg was also done 

periodically, jbll the animals were tested for Tuberculosis 

ana Johne’s disease and tne positive reactors were 

seggregatea ana cullea. Tne buffaloes were also culled 

periodically depending upon the productive, fertility aid 

other reproductive problems.

3.2 Materials (Data) i

Three thousand six hundred seventy-eight lactations 

pertaining to first five lactations of 835 buffaloes, which 

were tne progeny of 8b sires formed the materials for tne 

present study. The frequency distribution of bull aloes 

and their sire groups at different farms, in different 

lactations were presented in Table 3*2.
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Buffaloes having a minimum of 3 complete and normal 

lactation records, were only included for she study. 
Lactations preceded by abortions, still births, premature 

births and also tne abnormal lactations like lactations 

with less than 150 days lactation period were excluded from 

tne study,
Jmoala, i'erozepur and Jabalpur farms were coded as 

F.j, i’2, and respectively.

The records \*ere collected from 1968 to 1982, covering 

a period of 0 years, Tue entire duration was divided into 

3 periods of 5 years each.

Period 1 (p )* 1968, 1969, 1970, 1071 and 1972

Period 2 (P2> 1 1973, 197S 1975, 1976 and 1977

Penod 3 (P3) * 1978, 1979» 1980, 1981 and 1982

The years were considered according to the % ear of 

calving. Depending upon the calving pattern of the bufr aloes, 
each year was further divided into two seasons.

Most calving season s July to December

Least calving seasonCS^): January to June

■ The actual milk yield given curing a lactation penod 

of 300 days or less than that period was considered as the 
300 days milk yield. To study the influence of the preceding 
DP aid Cl over the other traits of production and 
reproduction, the DP and CX were included from the second 
lactation onwards. Hence, thougn five lactations were 
analysed only four dry periods ana four calving intervals 
were included in tne present study.
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The hentabilifcy, phenotypic and genetic correlations 

of age at first; calling vatn otner trails were cased cat 788 

half-sib progeni es of 72 sires pertaining to first 

lactation only.

in case of peak yield, 300 days milk yield, lactation 

milk yield, lactation lengun and service period, tne 

hentabilities, phenotypic and genetic correlations 

in the first lactation were based on 788 nali-sib progenies 

of 72 sires, in the second and thira lactations tney were 

based on 789 half-sib progenies of 72 sires. In the fourth 

lactation they were based on 606 naif-sib progenies of 

61 sires and in the fifth lactation they were based on 368 

half sib progenies of 36 sires. In the pooled data 

those estimates were based on 3864- half-sib progenies of 

85 sires.

The heritability estimates, phenotypic aid genetic 

correlations for diy period and calving interval started 

from second lactation onwards. In the second and tmrd 

lactations they were based cm 789 nali-sib progenies of 

72 sires. In tne fourtn lactation they were based cm 

606 half-sib progenies of 61 sires and in the fifth 

lactation they were based on 368 half-sib progenies of 36 

sires. In the pooled data the estimates were based on 

2823 half-sib progenies of 83 sires.

The analysis for different production and reproduction 

traits were carried out, lactation wise upto fifth lactation
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ana also on the poolea data of the five lactations.

The different traits studied were:

1) Age at first calving

2) Peak yield

3) 300 "days milk yield

4) Total lactation milk yield

5) Lac-cation length'"

6) Service period ^

7) Diy period ""

8) Calving interval^

9) Genetic and phenotypic correlations among the above 

traits

10) Hen totalities of the above traits 

3*3 methodology used:

as tne number of ooservations in eacn class was 

unequal; the different hinds of effects such as farms, 

penoas and seasons can not be separated directly vath the
i

ordinary methods of analysis of variance. Hence the least 

squares method of analysis (Harvey, 1975) was employed. The 

principle of the technique was to minimise the error 

sum of squares, sum of squared differences between odserved 

and expected values, cabled the residual sum of squares.

The following fixed effects mathematical model was 

employed for analysing the data for non-genetic factors
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influencing tne production and reproduction traits in 

buffaloes.
Ii^kl =jU+ Fi ♦ Pj + Sk + eijkl

Where. Yijkl = the observations of the character made on 1th
animal, in tne ith farm, 3th period and kth 
season of calving

JUl s the population mean common to all observations

Fi = the effect of ith farm ( 1= 1...3)
P3 = the effect of 3th period of calving (j= 1...3)
Sk = the effect of Kth season of calving (k= 1...2)
eijkl = the random method associated vatn each

ooservation distributed normally and
2independently -with mean 'O’ and variance <T

3.3*1 Least squares analysis of datai

The procedure adopted was as follows. 

Setting up of normal equations.

From the mathematical model, a system of normal equations 

were set up and these were presented in Table 3*3 To estimate 
the 9 unknowi constants, 9 normal equations were formed and 

snese were 1 forj(^ , 3 for farms, 3 for periods and 2 for 
seasons. These equations were then set up in the form of 

matrix.

Taole 3*3: Set of normal equations

Model: Yijkl = jU ♦ *1

ki *
w Pi
n... ni

Fi ; ni... nx.
P3 i nj... nij
&k : nk... mk

P3 * Sk + eijkl
Pj 6k BdM
nj... nk... = 1....
m3. • • nik... = Yi...
nj... n 3k... s Y3...
njk..• nk... s Ik...
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Imposing the restrictions:

bince the equations were not independent, an unique 

solution could nob be obtained. i?or obtaining the estimates 
of least squares constants, following constraints or 

restrictions were imposed. By imposing tnese restrictions

£lfi = 0

on the estimates of constants, it was possible to compute the 

i’i , Pj and b^. The restrictions were imposed in the 

following manner.
Imposing restrictions for main effects;

bince tnere were tnree farms, the nij values in the 
column corresponding to the 3rd farm were substracted from 

m3 values of all previous columns (two in number). In tne 
row-wise reduction, mj values in the 3rd row were substrated 

from nij values of all previous rows. Tne similar procedure 
was adopted, while imposing the restrictions period-vase 

and season-wise. Third period and second season were 
suppressed.
deduction or Bhh (Column vector):

The same procedure adopted in column-wise reduction 

of mj matrix was followed for reducing BHM. The jU element 
was left undisturbed and manipulations were made in 

coefficients of main effects.

The reduced nij matrix was symmetrical about its main 
diagonal and was of the dimension 6x6, made up of 1 row
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and column for jj., 2 for farms, 2 for periods and t for 

season, Similarly reduced EHM was a column vectors of 

6 rows. Constants were obtained as follows from tiie inverse 

of reduced matrix and RHM* s of tile equations.

Reduced m3 matrix x constants s Reduced RHM

6x6 6x1 6x1

Constants = Reduced m3 matrix x Reduced RHM

1'iie estimates corresponding to the elements that were 
suppressed while reductions were carried out, were obtained 

by using following relationships.

*3 = -{I, .
P3 = .(P1+ Pg)

Sg ss “(S^)

■Least squares analysis of variance;

Computing sum of squares (sS)
1) Total uncorrected sum of squares

2 Yi^kl was obtained for each 
character by the usual method.

2) Sum of squares for main effects were estimated using 
the values of constants obtained and the value of vanance- 
covariance matrix.
Error SS Br T T, TL X* 1 2 , , -R/n F. p s\

*-i*-3^fc 1 ijkl (AA, i, 3? k)
Where, R was RHM element corresponding to the constants 

M» ^1, R3 and^k. Sums of squares due to main effects

^-l ^j^k^l
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it— 1

residual

1-3
1 -1 Bi 2±

B1 Z1 B 
3 3 3

2^ %

V T V 5T* V2
k 1 1 i3kl-

^JU^i »*3 » %>
n~1 * 1 kl

Farms/Error 
SS/df MSS / MSS

SS/df Periods/Error
lass / mss

SS/df Season/ Error 
MSS / MSS

SS/df

SS/df

Farms

Period

Season

Error

'■total

were obtained by using the following expressions.
1 -1

SS for the ith set of mam effects = \ \ B1

Where, Bi was the column vector of the constants for ith set

of main effects.
1

B1 was the transpose of B^, i.e, row vector.

-1
Zi was the inverse of the segme *t of the inverse of the 

variance covariance matrix, corresponding by row and column 

for itn set of constants*

After obtaining the values of total SB., erro^SS and 

main effects Ss, analysis of variance table was set up. Tne 
pattern of analysis of variance was snown in Satie 3*4,

Sable 3.4s Pattern of analysis of variance

Source d.f. SS MBS *F» value
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The mean sum of squares (MSS) were obtained by dividing 

the sum of squares of each, by the corresponding d.f. ind 

bj dividing the effects (faun, periods, season) MSS with tne 

corresponding error MSS,, *F* values were obtained* for 

testing tne significance of different effects,

Estimation of least squares means and their standard errors:

Least squares means were obtained from known values of 

Ul and least squares constants by using the following 

expressions.

Least squares mean for = JU + ^

Least squares mean for = JJ[ * P-j

Least squares mean for Sjj. =Jl( +

standard error for least squares means 01 main effects 

were obtained by using values of error mean sum of squares 

ana the elements of variance-covariance matrix.

Where,

CXAMs elements of variance-covariance matrix 
corresponding to AA row and column

Gjj = element corresponding to ibh effect by row and 
column

CAJi a element in the AA th row and ith column or effect 
2o =s error mean sum of squares
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Duncan* s Multiple Range lest (DMBT):

After completion of analysis of variance to test the 

significance of different effects, DMET as modified by 

Kramer (1957) was employed to make all pair-wise comparisons 

mth the use of inverse elements and standard deviation for 

error. The test was performed in the following steps 

(harvey, 197^).

1) Least squares means for a particular effect under 

study were arranged in a descending manner, largest to 

the left and smallest zo the right.

2) (Ig-lfc) values i.e. difference between the two means 

were estimated.

3)

Where.

Xa = least squares mean for efiect (treatment) a. 

Ib = least squares mean for effect (treatment) b.

A
a a -Yb)

V
Caa + °bb ‘2 0

was then estimated.

Where,

Caa as diagonal element of vanance-covanance matnx 
corresponding to a.

%b = diagonal element of variance-covariance matrix 
corresponding to b.

^ab = ^o^^agooal element corresponding to am row and 
btn column.
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h) The -value (6*Z„_ 2) was determined.
e Is1

Where3

<T s J Error iaSS

2pn2 = Significant (P/_0.05) studentized range value 
in Duncan's table (Duncan, 1955) at p and ns.

Where, p = 

n2 =

number of means in the range choc sen. 

number of df for the error.

5) She difference between the pair ' a and b» was considered 

significant, if the value

was found greater than (<T Z 2).e pn

Estimation of values in variance-covariance matrix 

corresponding to the absorbed elements chat were suppressed:

for all possible comparisons among least squares means, 

it was necessazy to obtain tne diagonal element and oft- 

diagonal element of all the effects including those tnat 
were suppressed. These values were estimated from the 

available values of variance-covariance matrix in the 
following manner.

GJU+ *3 f CcUjU + cf3 f3 +2 cc AXf3) <Te



Where,
CjUM= value of variance-covariance matrix corresponding 

to AJL row and column*

CF3F3 a -(Ci‘^3 * CF2F3)

Where,

CFnF3 a -(CJUL + F1 * CF.,CF2)

CF^ = -(CJU* F2 + CF^)

and CJUF3 a -CCJUF^ CJUFg)

Using the same techniques, values of variance-covariance 

matrix corresponding to other suppressed elements were found 

out*

Correlation of the data;

Becords were corrected for significant effects of farm, 

period and season for each character using the relationship* 

C^i^kl = corrected record 

Yi kl a uncorrected record 

OF s correction factor

Estimation of genetic and phenotypic parameters:

deritabilities, genetic and phenotypic correlations 

of various traits were estimated from the corrected data. 

From first to fifth lactation, the hentability, phenotypic 

and genetic correlation estimates were based on tne sires, 

having a minimum of 5 daughters each. And in the pooled data, 

the estimates were based on the sires, which have got 

minimum of 10 daughters per sire, hire variance and 

covariances were estimated from those sires only*
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fae following generalised model was usea to estimate the 

components of genetic variances and covariances.

*lj = U * S! ♦

Where,
X s 3th observation of itn sire for a particular 

onaracter.
^ c overall mean or population mean.

&j, s effect due to it a sire common to all its 
daughters and g

eij & random error, which was HID (0, 6_)

Assumption,

*(&)■> E (eij) = 0
OO OO

£(&[_) a <fg ana E (eij) = <fQ 

Heritability estimation:

hentabilixa.es were estimated by paternal half-sib 

correlation method as outlined by nazal and Terrill (19^5)*
Tne estimated sire component of variance was used as an 

estimate of one fourth of the adaitive genetic variance.
Table 3.5s Analysis of variance for estimation of hentability

bourne df SB MBS Component

Sires
(Between sires)

(B-1) SSs BSg/cs-i)
= MBs

4+2 **

Error
(Progeny within 
sires)

(H-b) sse SSe/(H-B)
= MSe

<
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where9

S s number of sires 

N s total number of progeny

K s average number of progeny per sire 
^ 2 HSg ** MS©O 53 .—------------ —e

K

Where, K was the average number of progeny per sire and was 

estimated by the following formula.

(£k)2- £k2

Z.K (n-1)

2h = 4 <r‘
>2 Z2o + <rs e

The standard error of hentability was estamatea by the 

formula given by Dickerson (i960) as follows:

2 0MS)s (MS)V
......................................... - +_______________________2Kns nw

Where,

(H5)s = mean squares due to sires 

(MS) y & mean squares due to error

ns s degrees of freedom Detween sires

nw s degrees of freedom for error

K s coefficient of the sire component
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Cot. (Si Sj)

= Component of covariance between 
sire group for two traits (ij)

= Component of sire variance for 
ith trait

= Component of sire variance for 
j th trait

where,

Genetic correlations:

The estimation of genetic correlation coefficient rests 

on the resemblance between relatives in a manner analogous 

to the estimation of hentabilna.es. In case of genetic 

correlations, instead of computing the components of variance 

of one trait from the analysis of variance, the components 

of covan an ce of the two traits were computed from analysis 

of covariance. The cross products of values of the two 

characters for each individual were summed up and the total 

sum of products were partitioned according to the source 

of variation.

The genetic correlation coefficients among proauction 

and reproduction traits, were estimated by paternal naif-sib 

analysis of covariance as described by Hazel et al. (194-3).

The genetic correlation coefficients (rG) were 

estimated as follows!

.c
c C
O

ftj
P

t-aco
P> 

>

I
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Standard error (SI) of genetic correlation was estimated 

after Robertson (1959), by the following formula:

SE (rG)
2

1-rG
2 2 

SE h i SB h 3

u2 .2„

Where,

rG a genetic correlation between the character i and j.

jA. and h2j = nentability of characters i and 3 respectively. 

Phenotypic correlations:

Tne phenotypic correlations were estimated by the method 

described by Searle (1961).

yPjP * COV’ ^

J (Til) (VIj)
Where,

Gov. = Total component of covariance of ith and 
jth character.

YTX ,¥Tj= Total components of variance of ith ana jth 
characters respectively.

a Phenotypic correlation between ith and 3th 
characters.

SE of P^Pj was claculated by the formula given by Panse and 

Sukatme (1967) • _
SE <A*j>

1-r- V,

J N-2
Where,

M a Total number of animals.
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RESULTS

4.1 Age at first calving:

The overall least squares mean for AFC was estimated 

to be 1221.30 days (Table 4.01).

The least squares means of AFC was highest for buffaloes 

at Ambala farm (1257.00 days), followed by Ferozepur (1207.4? 

days) and lowest in JFabalpur farm (1199*^3 days). Duncan's 

Multiple Range Test (DhRT) revealed a non-significant 

difference between AFC in Ferozepur and Jabalpur farm. The 

AFC in ianbala farm differed significantly from rest of tne 

two farms.

Tne least squares means of AFC in period 1 was highest 

(1270.66 days), followed by period 2 (1208.08 days) and 

lowest in penod 3( 1185.16 days). DHRT revealed a non­

significant difference between the AFC in period 2 and 

period 3. But the AFC penod 1 differed significantly 

from rest of the two periods.

Tne least squares means of AFC was highest in 

buffaloes that calved during season 1 (1222.97 days), 

than in the buffaloes whicn calved during seasons 2 (1219.63 

days). DMRT revealed a non-significant difference 

between these two estimates.
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Least squares analysis of variance (Table 4-. 02) 

revealed that, the AFC was affected highly significantly 

by the fams and period, while the season of calving, had 

no significant effect.
/

The hen lability, phenotypic and genetic correlations 

of AFC with other traits were presented in Table 4-. 17.

The hen lability of AFC was estimated as 0.24- ± 0.03 .

AH the genetic correlations of AFC with PI, 300 days 

milk yield, LMI, LL and SP were found to be non-significant.

Tnere was a highly significant pnenotypic correlation 

of 0.12 between AFC and PI. The correlations with 300 days 

milk yield and LL were 0.07 and -0.06 respectively. Both the 

correlations were significant. Whereas the correlations with 

LMI and BP were non-significant.

4-, 2 Peak yields

The overall least squares mean for PI was found to be 

9.80 Kg (Table 4-.03). The least squares means of PI in the 

first five lactations were 8.4o, 9.73, 10.21, 10.4-6 and 

10.34- Kg respectively. There .was a gradual increase of Pi 

upto fourth lactation ana declined in the fifth lactation.

The overall least squares means for PI was highest in 

the Mb ala fam (10.10 Kg), followed by Ferozepur fam 

(9.78 Kg) and lowest in the Jabalpur fam (9.51 Kg). DMHT 

revealed that, the means of all the fams were significantly 

different from eacn otner. In all tne tnree fams, the PI 

gradually increased upto the fourth lactation and then 

decreased in the fifth lactation.
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The overall least squares means for PY was highest in 

period 3 (10.41 Kg), followed by penod 2 (10.09 Kg) and 

lowest in the period i (8.89 Kg). DMRT revealed that, the 

mean peak yields in all the periods were significantly 

different from each otxier. In the penod 1 and period 3, 

the PS gradually increased upto the fourth lactation and 

then declined in the fifth lactation, but in penod 2, there 

was a gradual increase in PI upto the fifth lactation.

The overall least squares means of PI wa s higher in 

buffaloes that calved in season 2 C 10.04 Kg), than in 

buffaloes whicn calved in season 1 (9*55 Kg). DMRT revealed 

a significant difference between the two estimates. In the 

buffaloes that calved during season 1, the PY gradually 

increased upto the fifth lactation. Whereas in buff aloes 

which calved during season 2, the PY increased upto the 

fourth lactation only and decreased in the fifth lactation.

The least squares analysis of variance for PY (Table 

4.04) showed that, the overall effect of farms, periods and 

seasons were highly significant on the PY. When the effects 

as per lactation wise were considered, the effect of farms 

on the PY were highly significant in the second and third 

lactation; significant in the fourth lactation and 

non-significant in the first and filth lactations. The 

effect of periods over the PY were highly significant in 

all tne lactations. The effect of seasons on the PY were 

highly significant in the first and fourth lactation; 

significant in the third lactation and non-significant in



76

the second and fifth lactations.
The hen tabili ties, phenotypic ana genetic correlations 

of PE with other traits in different lactations were presented 

in tables 4,17 to 4,22.

The overall hentability of PE was found to be 0.18 ± 0.01.

The overall genetic correlations of PI with 300 days milk 

yield, IME, LL, preceding DP, CP and COL were estimated to be 

0.94, 0.93, fr.14, -0.53 and-0.50 respectively, ill the 

correlations were highly significant, except with LL which 

was inconclusive, associated with large standard error.

The overall phenotypic correlations of PE with 300 days 

milK yield, LME, LL, preceding DP, bP and Cl were estimated 

as 0.71» 0.65, -0.04, -0.10, -0.09 and -0.09 respectively. All 

the correlations were nighly significant except, the 

correlation with the LL which was non-significant,

4.3 300 days milk yield;

The overall least squares mean for 300 aays milk yield 

was found to be 1955*47 Kg (Table 4.05). Tne least squares 

means of 300 days milk yiela in the first five lactations 

were calculated as 175^*70, 1971*18» 2015*31, 2044.24 and 

2017*23 Kg respectively. Tnere was a gradual increase of 

300 days milk yield upto the fourth lactation and decreased 

in the fifth lactation.

The overall lease squares means of 300-days milk 

yield was highest in the Perozepur farm (2047,56 Kg), 

followed by Mb ala farm (1991.84 Kg) and lowest in the 

Jabalpur fam (1827*02 Kg). DMET revealed that, the means of
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all the fauns were significantly different from each other.

In Mb ala and Ferosepur farm the 300 days milk yield increased 

upto fourta lactation and decreased in the fifth lactation; 

while in Jabalpur faun there was a gradual increase upto 

fifth lactation.

Tne overall least squares means for 300 days milk yield 

was highest m period 2 (2057*26 Kg^, followed by period 3 

(1990.62 Kg) and lowest in period 1 (1818«53 Kg). hMRT revealed 

taat the mean 300 days milk yields in all the periods were 

significantly different from each other. In penod 1 the 

300 days milk yield increased upto taird lactation and 

declined in subsequent lactations and in period 2, it 

increased gradually upto fifth lactation, Whereas in period 3 

tne 300 days milk yield increased upto fourtn lactation and 

decreased in tne fifth lactation.*

The overall least squares means of 300 days milk yield 

was mgher in buffaloes whicn calved during season 2 (1997*36 

Kg), than in the buffaloes that calved during season 1 

(1913*59 Kg). DMHT revealed a significant difference between 

the two estimates. In the buffaloes that calved during season 1, 

the 300 days milk yield gradually increased upto third 

lactation, whereas in those buifaloes that calved during 

season 2, the 300 days milk yield increased upto fourth 

lactation and declined in tne fifth lactation.

The least squares analysis of variance (Table 4-.06) 

revealed that, the overall effect of farms, periods and seasons
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were highly significant on the 300 aays mils yieia. As per 

lactation wise effects were concerned, the effects of faim 

were highly significant up to fourth lactation and non­

significant on the fiftn lactation 300 days milk yield. The 

effect of periods over the 300 days milk yield were highly 

significant in all the five lactations. Ine effect of 

seasons were highly significant in the tnira lactation, 

significant in the second and fifth lactation and non­

significant in the first and third lactation.

The hentability, phenotypic and genetic correlations 

of 300 days milk yield with other traits in different 

lactations were presented in tables 4.17 to L.22.

The overall hentability of 300 days milk yield was 

founa to be 0.17 ± 0.01.

The overall genetic correlations of 300 days milk yield 

with PX, LMX, LL, preceding DP, 6P and Cl were estimated as 

0.94, 0.99 j 0.27, -0.67, -0.16 and -0.47 respectively. All 

the correlations were highly significant, except the 

correlation with the preceding SP which was inconclusive 

associated with large standard error.

The overall phenotypic correlations of 300 days milk 

yield with PX, LMY, LL, preceding DP, SP ana Cl were 

calculated to be 0.71» 0*96, 0.36, -0.07t 0.1!? and 0.02 

respectively. The correlation with Cl was non-significant; 

the correlation with DP was negative but significant and 

all other correlations were highly significant.
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4,4 Lactation milk yield:

The overall least squares mean Tor lactation milk 

yield (LMI) was found to be 2043.07 Kg (Table 4.07). The least 

squares means of LMI in the first five lactations were 1834.86, 

2058.34, 2105.64, 2137*00 and 2110.43 Kg respectively. There 

was a gradual increase in the LMI upto fourth lactation and 

decreased in the fifth lactation.

The overall least squares means of IMI was highest in 

the kerozepur faim (2138.89 Kg), followed by itabala (2084.25 Kg) 

and lowest in the Jabalpur farm (1906.05 Kg). DMRI revealed 

that, the means of all the farms were significantly different 

from each other. In mb ala farm the LMI increased gradually 

upto fourth lactation and declined in the fifth lactation.

In the Ferozepur farm the LMI increased only upto tmrd 

lactation and decreased in the subsequent lactations. Whereas 

in the Jabalpur farm the LMI increased consistently upto 

the fifth lactation.

The overall least squares means for LMI was highest in 

penod 2 (2163*18 Kg), followed by period 3 (2066.19 Kg) and 

lowest in penod 1 (1899.83 Kg), DMHT revealed a significant 

difference between the three means* During the penod 1 and 

penod 3 the LMI increased gradually upto fourth lactation 

and then declined in the fifth lactation. Whereas in the 

penod 2 the LMI increased consistently upto the fifth 

lactation.

The overall least squares means of LMI was higher in 

the buffaloes which calved in season 2 (2108.02 Kg), than the
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buffaloes which calved in season 1 (1978.12 Kg). DhHT 

revealed a significant difference between the two estimates. 

There was a gradual Increase in the LMY up to the third 

lactation followed by a declining trend in the buffaloes 

which calved in season 1. In case of the buffaloes winch 

calved in season 2, the LMY increased upto fourth lactation 

and then decreased in h tne fifth lactation.

The least squares analysis of variance (Table 4.08) 

revealed a highly significant overall effect of farms, periods 

and seasons over the LMY. As per the lactation wise effects 

were concerned, the effects of farm on the LMY were highly 

significant upto the fourth lactation and non-significant 

in the fifth lactation. The efiect of periods were highly 

significant in all the five lactations. The effect of 

seasons were highly significant in the second, fourth and 

fifth lactations; significant in the thira lactation and 

non-significant in tne first lactation.

Tne hentabllity, phenotypic and gametic correlations 

of LMY with other traits were presented in the tables 4,17 to 

4.22.

The overall hentabllity of LMY was estimated to be

0.16 ± 0.01.

The overall genetic correlations of LMI with PI, 300 

days milk yield, LL, preceding DP, SP and Cl were found 

to be 0.93, 0.99j 0.36, -0.68, -0.17 and -0.35 respectively. 

Ail the correlations were highly significant, except the
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correlation with the preceding SP, which was inconclusive 

associated, with large standard error.

The overall pnenotypic correlations of she IM1 with 

PI, 300 days milk yield, Ll, preceding UP, SP and Cl were 

0.65, 0.96, 0.54, -0.06, 0.30 and 0.05 respectively. The 

correlation with Cl was non-significant; the correlation 

with UP was negative but significant and all otner 

correlations were highly significant-

4.5 Lactation lengbht

The overall least squares mean for lL was found to be 

304.06 days (Table 4.09). '-Ole least squares means of LL in 

the first five lactations were found to be 303-47, 306.86, 

302.15, 305.92 and 304.06 days respectively. The lactation 

lengths were near about the same in all the five 

lactations studied.

The overall least squares means of LL was highest 

in the Perozepur faim (309.61 days), followed by jmbala 

farm (304.47 days) said lowest in the Jabalpur farm (298.11 

days). UMRT revealed that, the means of all the farms were 

significantly Different from each other.

The overall least squares means for IL was maximum in 

period 2 (310.14 days), followed by period 1 (303-33 days) 

and minimum in the period 3 (298,72 days). UMET revealed 

a non-significant difference between LL in period 1 and 

period 3- But the juL in period 2 was significantly different 

from the other two periods.
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The overall least squares means of LL was significantly 

higner in the buffaloes which calved in season 2 (313.64- days), 

than in the buffaloes which calved in season 1 i2$k.49).

The least squares analysis of variance (facie 4-. 10) 

revealed tnat, the overall effect of fauns, periods and 

seasons were highly significant over the LL. When lactation 

wise effects were considered, the effect of fauns were 

highly significant on the LL, in the first lactation, 

significant in the second lactation and non-significant 

in the subsequent third, fourth and fifth lactations.

The effect of periods over the LL were highly significant 

in the fiftn lactation, significant in .tne first and third 

lactations and nonsignificant in the second and fourth 

lactations. The effect of seasons on the LL were non­

significant in the first lactation, but highly significant 

in all the subsequent lactations.

The hentabilities, phenotypic and genetic correlations 

of LL with other traits in different lactations were 

presented in the babies 4-, 17 to 4-. 22.

The overall heritability of LL was estimated as 0.038 ±
0.004-.

The overall genetic correlations of LL with PI, 300 

days milk yield, LMI, preceding DP, SP and 01 were 0. l4-,0.27, 

0.36, 0.7?» 0.4-4- and >1 respectively. All the correlations 

were highly significant, except tne con elation s with the PI 

and GI, which were inconclusive, associated with large 

standard errors.
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Ihe overall phenotypic correlations of LL with PI,

300 days milk yield, LM1, preceding DP, £P and Cl were found 

to be -0.0*4-, 0.36, 0.5*4-, 0.0*4-, 0.68 ana 0.15 respectively. 
The cor relations with PX and DP were non-significant. All 

other correlations were highly significant.

*t-.6 Dry period:

The overall least squares mean for the DP was 

estimated as 162.7*4- days (Table 4.11). The least squares 

means of first four diy periods were 178.09, 167.62, 151.72
i

and 1*4-5,52 days respectively. The first DP was found to be 
highest, then gradually decreasea and became lowest in the 

fourth Dp,
The overall least squares means of DP was maximum in 

the Perozepur faun (166.09 days), followed by Ambala farm 

(165.60) and was minimum in tne Jabalpur farm (156.51 days). 
DMBT snowed a non-significant difference in DP, between 

Amo ala and Perozepur farm, bub the DP in Jabalpur faim was 
significantly different from other two farms. In all the 
three farms, first Dp was highest and fourth was lowest in 
duration.

The overall least squares means for DP was hignest in 

penod 1 (166.76 days), followed by penod 3 (161*73 days) 
and lowest in the penod 2 (159-71 days). DMET revealed 
a non- significant difference in the dry periods during all 

the three periods. In all tnree periods first DP was found 
to be highest and fourch DP was lowest in length.
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Tfce overall least squares means of DP was significantly 

higher in bufi aloes, that calved in season 2 (174,60 days), 
than those calved in season 1 (1^0.81 days). In both the 
seasons, first DP was maximum in duration. But third DP was 
lowest m buffaloes that calved in season 1, whereas tne 
fourth DP was lowest in buffaloes which calved in season 2.

The least squares analysis of variance (Table 4-.12) 
revealed that, the overall analysis of faims and penoas were 
non-significant and that of seasons were highly significant 
on tne DP, Whan lactation mse effects were considered, the 
effect of farms were highly significant on the first DP; 
significant on the third and fourth Dp and non-significant 
on the second DP. The effect of periods were non-significant 
on all the four diy penoas* The effect of seasons were 
highly significant over the first, second and third diy 
periods and non-significant on the fourth DP,

The hentabilities, phenotypic and genetic correlations 
of DP with other traits in different lactations were 
presented in tables 4.17 to 4-, 22

The overall hentabilixy of DPw was estimated to be
0.05 ± 0*01.

The overall genetic correlations of DP with tne GI, 
succeeding PI, 300 days milk yiela, LKE, Lu ana SP were 
found to be 0.71*-, -0.53, -0.67, -0.68 , 0,75 and >1 
respectively. -All the correlations were highly significant.

The overall pnenotypic correlations of DP witn Cl, 
succeeding PI, 300 days milk yield, LMI, LL and faP were
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0.85, -0.10, -0.07, -0.06, 0.0*+ and 0.12 respectively. The 
correlations with LL was non-significant; the correlations 
with 300 days milk yield and LMY were signifleant and rest 

of the other correlations were highly significant.

4,7 Service periods

The overall least squares mean for the SP was calculated 
to be 160.58 days (Table 4.13). 2ne least squares means of 

SP in the first five lactations were 166.40, 172.57, 156.62, 
154.50 ana 147.39 days respectively. The SP was found to be 

highest in the second lactation ana declinea in the subsequent 
lactations ana was lowest in the fiftn lactation.

The overall least squares mean of SP was maximum in the 
Ferozepur faim (167.31 days), followed by Mb ala farm 
(166.74 days) and minimum in the Jabalpur faim (147.68 days). 
DMRI revealed a non-significant difference in SP between 

Mb ala and Ferozepur faim, but SP in Jabalpur faim was 
significantly different dfrom the other two farms. In both 
the Mb ala and Jabalpur farms the SP was highest in the 
second lactation, whereas in Ferozepur farm it was maximum 
in the first lactation. In Mb ala as well as Ferozepur farm 
the sp was lowest in the fifth lactation and in Jabalpur 
farm, it was lowest in the first lactation;

Tne overall least squares mean of SP was nighest in 
period 1 (167.52 aays), followed by period 2 (164.24 days) 

and lowest in the period 3 (149.97 days). BMRT showed a 
non- sigmfi can c difference in the service periods pertaining 

to period 1 ^nd period 2, but the SP in period 3 was
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significantly different from the SP in rest of the two 
periods. In both the period 1 and period 2 the SP was 
maximum in the first lactation, followed by a gradual decline 
and was minimum in the fifth lactation. But in period 3 the 
bP was highest in the second lactation and lowest in the 
fifth lactation.

The overall least squares mean of SP was significantly 
higher in buffaloes that calved in season 2 C188.8O days), 
than in the buffaloes which calved in season 1 (139.35 days). 
In the buffaloes which calved during season 1, the SP was 
maximumm the first lactation, then gradually decreased and 
reached lowest in the fifth lactation, whereas in the 
buffaloes that calved in season 2, the SP was highest in 
the second lactation and lowest in the fifth lactation.

The least squares analysis of variance (Table 4.14) 
showed that, the overall effect of farms, periods, and seasons 
were highly significant on the SP, As per the lactation wise 
effects were concerned, the effect of farms over the bP 
were highly significant in the first lactation; significant 
in the tmrd lactation &id non-significant in the second, 
fourth and fifth lactations, The effect of periods over 
the SP were significant in the first and fifth lactation 
and non-significant in the second, third and fourth 
lactations. Whereas the effect of seasons were highly 
significant over the service periods in all the five 
lactations.
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The hentabilities, phenotypic and genetic 

correlations of BP with other traits in different lactations 

were presented in the tables 4.17 to 4.22.

The overall hentability of BP was found to be 0.037 A

0.004.

The overall genetic correlations of BP with H, 300 days 

milk yield, LMI, LL, preceding DP and Cl were estimated as 

-0.30, -0.16, -0.17, 0.44, >1 and >1 respectively. AH 

the correlations were highly significant, except the 

coirelations with the 300 days milk yield aid LMI which 

were inconslusive, associated with large standard errors.

The overall phenoiypic correlations of BP with PI,

300 days milk yield, LMI, LL, preceding DP and Cl were 

-0.09, 0.15), 0.30, 0.68, 0.12 and 0.16 respectively. All ohe 

correlations were highly significant.

4.8 Galvins, internal:

The least squares means of the first four calving 

intervals (GI) up to the aid of five lactations, along with 

their standard errors were presented in table 4.1$. The 

overall least squares mean of the Cl was found to be 

465.$2 essays. The least squares means of first four calving 

intervals were 482,29, 472.38, 455*21 and 441.39 days 

respectively. The first Cl was found to be nighest, then

gradually decreased aha became lowest in the fourth GI,

The overall least squares means of GI was Highest at 

the Perozepur faim (472.55 days), followed by Ambala faim 

(467.78 days) ana lowest in the Jabalpur faim (456.23 days).
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DMRI revaled that, there was a non-significant difference 

between the means of Anbala and Ferozepur farms and between 
the means of Aabala and Jabalpur fairnsj but the mean 01 
of Ferozepur fam was significantly high and different 
from she other two farms. In both the imbala and Ferozepur 

farms the first Cl was maximum and the fourth 01 was minimum 

in length. Whereas in J abalpur farm the second 01 was highest 

and thira 01 was lowest in duration*

The overall least squares means of 01 was highest in 

period 2 (469.19 days), followed by period 1 (465.59 days) and 
lowest in periods (461.77 days). CHET showed that, there 

was no significant difference between the 01 in the three 
periods. In all the three periods cne first 01 was maximum 

and the fourth OX was minimum in duration.

The overall least squares means of 01 was significantly 
higher in buffaloes which calved in season 2 (483.04 days), 
than in buffaloes which calved in season 1 (448.00 days).
In both seasons the first CX was nighest in elength. But 
the third OX was lowest in bufialoes which calvea in 
season 1, whereas the fourth OX was lowest in buffaloes 

that calved in season 2.
The least squares analysis of variance (Table 4.16) 

showed 'cnat, the overall effect of farms were significant, 
periods were non-significant and seasons were highly 
significant on the Cl.- As per the lactation wise effects 

were concerned, the effect of farms were highly significant 
on the first 01 only, and on the subsequent calving intervals
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the effects were non-significant. The effect of periods 

were non-significant, on all calving intervals. She effect 

of seasons were highly significant on the first, second 

and third calving intervals, but non-significant on the 

fourth Cl.

She hentabiH1a.es, phenotypic and genetic correlation 

of Cl wltn other traits, in different lactations were 

presented in tables *H17 to *f.22.

She overall hentability of Cl was found to be 0.04 ±

0*01.
She overall genetic correlations of Cl witn DP succeeding 

PI, 300 days milk yield, LMX, LL and SP were estimated as 

0.7**, -0.50, -0.**7, -0.35, >»1 end :>1 respectively. .All 

the correlations were highly significant, except the 

correlation with LL, which was inconclusive, associated 

with large standard error.

She overall phenotypic correlations of Cl with DP, 

succeeding H, 300 days milk yield, £MZ, LL and CP were 

0.85, -0.09, 0.02, 0.05, 0.15 and 0.16 respectively, ill 

correlations were nighly significant, except the correlations 

with 300 days milk yield and LMI which were non-significant.
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i

Table 4.02: Least; squares analysis of variance for age at 
first calving

Source d.f. H.S.S. F

farm 2 249997.22
*«

7*68

Period 2 504133.4$
««

15.48

Season 1 1398.92 0.04
i

Error 828 32574.29

Total 833

** Significant at P/0.01
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DISCUSSION

5.1 Character meanst

The overall least squares means obtained for different 

traits were briefly described, as follows.

The mean AFC was found to be 1221.30 days (40.71 montns). 

THE AFC nas an appreciable influence on lifetime production 

of milk ana longivity. Early AFC reduces the cost of raising 

heifers to productive stage, increases lifetime production 

and thereby enhancing the overall economy of buffalo farming. 

The present estimate of aFG wa's similar to the reports of 

iCnshnamachaiyulu et al. (1973)» Gurung et al. (1976 a),

Bhat (1978) and Basu et (197*j) •

The overall PI was estimated as 9.80 Kg. The mean peak 

yields in the first five lactations were 8.40, 9«73» 10.21, 

10.46 and 10.34 Kg respectively. The increase in PI along 

with increase in 300 days milk yield and Lhl up to the fourth 

lactation mignt be due to development of body systems and 

mammary glands, reacting the stage of physiological, 

lactational maturity coupled with the increased functioning 

of the active secretory tissue of the udaer in tne fourth 

lactation. The present results of PI was similar to the 

findings of Emgh ana Hwana (1981).

The overall 300 days milk yield was found to be 1955*47 

Kg. The mean 300 days milk yield in the first five 

lactations were 1754.70, 1971.18, 2015.31, 2044.24 and
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2017*23 Kg respectively. The 300 days milk yield increased 

consistently up to the fourth lactation, in accordance with 

the EE. Similar trend in 300 days milk yield during first 

five lactations was reported by Patro and Bhat (1979 b) • 3foe 

present overall 300 days milk yield was higaer than, the 

findings of Kagarcenkar (1978), Basu .et (1979) and 

Beddy and Tane^a (1980 b) in Hurrah buffaloes.

In the present study the overall LMI was estimated as 

204-3,07 Kg. The mean 3J£E in first five lactations were 

1834-.86, 2058.34-, 2105.6S 2137*00 and 2110.4-3 Kg respectively. 

Similar to the PE and 300 days milk yield, the 1M1 also 

increased up to the fourth lactation indicating the attainment 

of the lactational maturity, and decreased in the fifth 

lactation. These results showed that the buffaloes were more 

persistent in milK production only up to tne fourth

lactation. Similar trend in LHI during first five lactations 

was observed by Chinkara .gt (1978) and Patro and Bnat 

(1979 d) in Hurrah buffaloes. Tne overall LMY appeared to be 

lower than the findings of Arora jgjt (1962) in Hurrah 

buffaloes and higher than the reports of Khanna and Kanujia 

(1981) in Muxran grades.

The overall LL was found to be 304-.06 days. The 

lactation length in the first fl^e lactations were 303.4-7, 

306.86, 302.15# 305.92 and 304-.06 days respectively. The 

lactation lengths were almost the same in all the five 

lactations. It reveal ad m an ag omental practice in the 

military farms to diy the buffaloes on completing the



300 days LL. Though the LL was one of the important 

traits having a major impact on the milk yield, its effect 
on the overall LHX was almost the same in all the lactations. 
The present LL in the first five lactations were slightly 

higher than reported by Basu et ^1. (1979) and Patro and 
Bhat (1979 b) in Hurrah buffaloes. The overall LL was 
similar to the findings of Raut et jJ,. (1974-) , Basu §&

(1976) and Reddy and lane,)a (I960 b) in Hurrah buffaloes, 
bmce the overall LL obtained in the present estimate was 

quite close bo the ideal LL of 300 days no efforts were 
needed to alter it.

The overall BP was 162.74- days; The mean dij periods 
in the first four lactations were 178.09, 167*62, 151 • 72 and 
1^5.52 days respectively. The first BP was found to be 
longest; as the buffaloes were in the growing phase of their 

life, they probably required more rest in the early part 
of their life and hence, the first BP was longest in duration. 
The BP being the unproductive period it curtails the 

profits of the dairy farmer, hence it must be reduced to 
the optimum length. The present overall BP was in agreement 

with knanna and Kanujia (19&1)* ihe present estimate of 
163 days BP was rather high and should be brought down to 
around 100 days by adapting package of managomental 
practices so as to make the buffaloes more economic.

The overall BP in the present study was 160.58 days.
The mean service periods in the first five lactations were

166.40, 172.57, 156.62, 154-.50 said 14-7,39 days respectively.



The second SP was found to be highest in elength. 
BmrironmentaX factors greatly influence the reproductive 

behaviour and efficiency in buffaloes* The SP was more 
under the control of management than the hereditaiy factors. 

The SP exerts a pronounced effect on LL. For economic reasons, 
prolonging the SP, so as to increase the LL was not 

desirable, as it mey temporarily increase the milk yield in 
a particular lactation, but the overall lifetime production 

would be reduced by reduction in the calf crops of tne 
animal. The SP had got highly significant positive phenotypic 

correlation with the preceding Cl and hence the hignest SP 
was recorded in the second lactation due to the longest 
preceding Cl in the first lactation. The present overall 
SP was nigher than the reports of Goswami and Kumar (1968) 

and Swam (1980) and lower than tne findings of Bedoy and 
Taneja (1980 b) in Murrah buffaloes. The overall oP of 

160 days was on the higher side and all managerial efforts 
were needed to bung it down to around 90 days.

The overall Cl was found to be 465*52 days. The mean 
first four calving intervals were 4-82.29, 472.38, 4-55.21 
and 44-1.39 days respectively. First Cl was longest in 

duration. Tne Cl was found to be mostly influenced by 
tne DP, SP and LL and was more under the control of 
managements! effects, rather tnan genetic effects. The 
longest first GI might be due to the longest DP in the 

first lactation. Similar trend in the first four calving
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intervals were reported by Basu $£ (1979) in Murrah

buffaloes. The present overall 01 was in agreement with 

reports of Guddi et al. (1969), Kanujia (1978) Boy et jal. 

(1981) and Sastiy et jl. (1982). However it appeared to be 

lower than the findings of Bhatnagar .et .al. (19b 1) and 

Keddy and Taneja (1980 b). It was higher tnan the reports 

of Kanu^ia et pi. (1975 b), Bingn ret_jal. (1976) and Swain 

(1980) in hurrah buffaloes.

$.2 Effect of faims:

The overall effect of farms were found to be highly 

significant on AFC, PI, 300 days milk yield, MU, LL and 

SPj significant on the 01 and non-significant on the BP,

She MG was mghest at Mb ala fam and lowest at 

Jabalpur f aim. !Ehe Increased MG at Mb ala might be due to 

climatological factors and other managemental practices 

adopted in raising the heifers. Increase in aFC would also 

increase the milk yield, because buffaloes tnat calved at 

later age would have better developed body and mammaiy 

tissue than those calved at an early age. But tne overall 

assessment for higher iPC was not advantageous, as the 

buffaloes that attain early maturity and calve early were 

the ones, that would prove wore economical as they complete 

more lactations, with lesser calving intervals, giving 

more lifetime milk yield, than the late maturing ones. The 

significantly higher MG at Mb ala faim, than at 

Ferozepur ana Jabalpur faims, perhaps resulted in the 

correspondingly higher peak yield at Mb ala faun.
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Both the 300 days milk yield and LMI was highest at 
Ferozepur, followed by Mb ala and was lowest at Jao alpur 

farm. Higher milk yield at Mb ala was pernaps due to the 
higher aFG on that farm. She LL was highest at Ferozepur 

farm, which was followed by Mb ala and Jabalpur farms.
Higher milk: yields at Ferozepur and Mb ala farms were not 

only due to higher JFC ana longer lactation lengths, but 

might be due to the better managements! practices and due 

to the presence of genetically high yielding stock. Unlike 
in ocher two farms, at Jabalpur farm there was a steady 

increase of both 300 days milk yiela ana LM1 up to the fifth 
lactation. As the aFG at Jabalpur farm was lowest, the 

animals at that farm required more time to reach tne stage 
of physiological lactational maturity, than the animals 
at the other two farms; and hence the milk yield at 
Jabalpur farm increased consistently up to the fifth lactation.

The overall effect of farms on the Dp was found to be 
non-significant. However, the DP was maximum at Ferozepur 
farm, followed by Mb ala and Jabalpur farms,

The overall HP was maximum at the Ferozepur farm and 

minimum at tne Jan alpur farm. The significantly lower bP 

at the Jabalpur farm resulted in tne significantly shorter Cl. 
5.3 Effect of periods:

The overall effect of periods were founa to be highly 
significant on all the traits, except on tne OF and GI 
where tne effects were non-significant.
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The significant decrease in i&O (1270.66 to 1l85« 16 

a ays) and BP (167.52 to 1^9,97 days) and significant increase 

in tile PI (8.89 to 10A1 Kg) from the period 1 to period 3, 

revealed an overall improvement brought about by the 
improvement in managements! practices followed by the militaiy 

farms over the years.
Both the 300 days milk yield and LhX ^ 2057* 26 and 

2163.18 Kg) were found to be highest in period 2, followed 
by period 3 (1990.62 and 2066.19 Kg) and lowest in the 

period 1 (1818.53 and 1899.83 Kg). It showed that there 
was an increase in the milk yield from period 1 to period 2, 
but again the milk yield decreased in period 3. The bignest 
milk yield in period 2, wnich decreased in period 3 was d ue 

to the highest LL (310.1^ days) in the pence 2, and 
significantly lowered LL (298.72 days) in period 3. The 

production difxerences in periods might be also due to 
variations in the climate, managements! practices, changes 

in herd size and also due to the introduction of animals 
with different genetic potentials.

Fenoas haa non-significant effect on tne BP and 01.

The dry periods and calving intervals were practically 
similar in all the three periods. However, the DP appeared 
to be longest in period 1 (166.76 days), followed by 

penod 3 (161.7i days) and shortest an period 2 (159*71 days). 
The influence of DP was reflected in the milk yields in the 
corresponding periods. Decrease in the DP from penod 1 to 
penod 2 revealed the overall improvement in the managemoi tal
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practices. Though there was a non-significant difference, 

tne Cl was also found to be highest in period 2 (469.19 

days), which was followed by period 1 (**65.59 days) and 

lowest in period 3 (461.77 days). In all the 3 periods,the 

first d was longest, probably due to longer DP required 

by the bufi aloes in tne first lactation, since they were 

in the growing pnase.

5*4 Effect of seasons;

The overall effects of season of calving were found 

to be highly significant on all the traits except on the Afc'G,

Season of calving nad no significant effect on the iiPO 

in buffaloes. The AFC was practically similar in botn the 

seasons of calving. Similar results were reported by Bhullar 

(1975) and Heddy and Mishra (1980 a).

The PS, 300 days milk yield, LMI, LL, DP, SP and Cl 

were significantly higher in the buffaloes which calved 

in season 2 (least calving season), than in tne buffaloes 

that calved in season 1 (most calving season). Similar 

findings were reported by Goswami and Wair (1965 a),

Kanujia jgt (1975 b), Dharmesnwar Das (1978), Patro and 

Bhat (1979 *0 and Singh ana Hwana (1981).

Increase in the HC, milk yield and LL in the buffaloes 

which calved in season 2, might be due to tne abundant 

availability of good quality leguminous green fodders 

during their advance stage of pregnancy before calving and 

also after calving from January to April, highest SP and 

DP in the bufi aloes that calved in season 2 might be due to
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the unfavourable climatic conditions, like high ambient 
temperature, increased solar radiation and decreased quality 

of fodders in {Summer.
5*5 Genetic correlations:

The genetic correlations of AFC with LMf and SP were 

very low and non-significant. The correlations with PI was 

negative and with 300 aays milk yield the correlation was 
positive but both were inconclusive as they were associated 

with high standard errors. The correlations of MpC with LL 

and SP were in agreement with the findings of Mohan (1977)*
The overall genetic correlations of P1 with 300 days 

milk yield and Lkl were positive and highly significant} 

witn preceding DP, SP and Cl the correlations were negative 
and highly significant. Mails the correlation of PI with 
LL was inconclusive associated with high standard error. 
Similar correlations between P£ aid 300 days milk yield 

were reported by Dninsa (1963) ana Gheema and Basu (1983)- 
The correlation with LIU was in agreement with the results 

of Tomar and Desai (1967) and Manguikar and Desai (1981).
Tne overall genetic correlations of 300 days milk 

yield with LMX and LL were positive and highly significant, 
and the correlations with preceding DP and QI were negative 

and highly significant. Wnereas the correlation witn the 
preceding SP was negative and inconclusive, as it was 
associated witn large stanaard error. Similar correlations 
of 300 days milk yield with LMX and LL was reported by 

Patio and Bhat (1979 a).
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The overall genetic correlation of IMS with LL was 

positive and highly significant and the correlations with 

preceding DP and Gi were negative ana highly significant. 

Vnereas, the correlation between LMI aid preceding SP was 

negative and inconclusive, as it was associated with high 

standard error. The correlation between IMI ana LL was in 

agreement with the findings of Patro and Boat (1979 a) 

and Gurung and Johar (1982 a). Similar coirelations of 

LMX with DP was observed by Bhat (1978).

The overall genetic correlations of LL with the 

preceding DP ana SP were positive and highly significant. 

But the correlation between LL and preceding GI was 

positive and non-significant, as it was associated witn 

high standard error. Similar correlation between LL and 

preceding DP was obtained by Eedoy and Tan eg a (1980 b).

Tne overall genetic correlation of the preceding DP 

with the SP was found to be positive and highly significant. 

Similarly the genetic correlation between DP and GI was also 

positive and highly significant.

The overall genetic correlation of SP with the 

preceding GI was estimatea to he positive ana highly 

significant.

The highly significant and positive genetic correlations 

among all the production traits indicated that on tne 

genetic plane they were the same traits and there were no 

inhermt antagonisms among them. Improvement in one trait 

could bring about genetic improvement in the other 

correlated traits.
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Since the hen tabili ties of the traits other than 

production, such as LL, DP, SP and Cl were almost zero, 

the genetic correlations were of no practical value.

5,6 Phenotypic correlations;

Ine phenotypic correlation of AFC with PI was positive 

and highly significant, with 300 days milk yield positive 
and significant, with LL negative but significant, aid the 

correlations with LMY gnu SP were non-significant, The 

correlation of aFC with PI was in agreement with Dmnsa 
(1963) ana Tomar and Desai (1968); Correlation with 300 

days milk yield was similar to Dhinsa (1963) and Reddy 
and Taneja (1980 b). The correlation with SP was similar 

to the findings of Mohan (1977)» BMat (1978) ana Swam (1980).
The overall phenotypic correlations of KC with 300 days 

milk yield and LMY were positive and highly significant, 
while the correlations with preceding DP, SP ana Cl were 

negative but highly significant. The correlation witn LL 
was negative and non-significant. The present correlation 
of PI with 300 days milk yield was similar to the 
observations of Dhinsa (1963), Tomar and Desai (1967) and 
Cheema ana Basu (1983). The correlation with LMY was in 
agreement with Tomar and Desai (1967), Garcha and Tiwana 
(1981) and Mangurkar and Desai (1981). The correlation with 
the preceding DP was slightly higher in the present study 

than the findings of Apparao (1978) in Murrah buffaloes.
The overall phenotypic correlations of 300 days milk 

yield with LMY, LL and preceding SP were positive and



ijigbly significant, whereas the correlation with preceding

DP was negative but significant and the correlation with 

preceding Cl was found to be non-significant. The 

correlation of 300 days milk yield with LMI was similar 

to the results of Apparao (1978) and the correlations 

with LL and SP were in agreement with tne findings of 

Basu and Ghal (1978 b) and Reddy and Taneja (1980 b). The 

phenotypic correlations of 300 days milk yield with LMI 

ana LL in all the first five lactations were totally in 

agreement witn the results of Patro and Bhat (1979a)*

The overall phenotypic correlations of LM1 with LL 

and preceding SP were positive and highly significant, 

whereas the correlation with the preceding DP was negative 

but significant and the correlation with preceding Cl was 

non-significant. The present correlation with LL was similar 

to the results of Gill and Dev (1970), Basu (1978) and 

Garcha and Tiwana (1981) in Hurrah buffaloes. The correlation 

with preceding DP was in agreement with result of Ohn and 

Prakash (1969). The correlations with SP were similar to 

the findings of Gill and Dev (1970), Apparao (1978) and 

Basu (1978) in Hurrah buffaloes. The highly significant 

and positive genetic and phenotypic correlations among 

PI, 300 days milk yield ana LMI indicated tnat those 

traits were pernaps controlled by the same set of genes 

aid selection based, on peak yield which was known quite 

early in tne lactation, could ormg about positive 

correlated response in the 300 days milk yield and LMI.
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In the present study the overall phenotypic correlations 

of LL with the preceding SP and Cl were positive and highly 
significant and the correlation with preceding CP was non­
significant. The correlation with SB was in agreement; with 

the findings of Gill and Dev (1970), Singh et &L, (1972) 

and Basu and Ghai (1981) in Hurrah bufi aloes.
The overall phenotypic correlations of preceding 

DP with SB and between DP ana Cl were positive and highly 

significant;. Similar correlations with SP were reported by 

Singh si Bl* (1972) in Hurrah bufi aloes. ihe correlations 
of DP with CX was in agreement with the findings of Gill 
and Dev (1970), Beddy and Taneja (1980 b) and Basu and 

Ghai (1981) in Hurrah buffaloes.
Ihe overall phenotypic correlations of SP with Cl was 

found to be positive and highly significant. The present 
correlation was slightly lesser in magnitude to that of the 
findings of Gill and Dev (1970), Basu et jl. (1978 a),
Beddy and fane j a (1980b) and S as tty ,et al, (1982).

Tne mghoy significant and positive phenotypic 
correlations among DP, SP were the components of Cl, Thus 

the relationship between them was also justifiable for the 

highly significant ana positive phenotypic correlations 
among LL, BP and CX.

5.7 Bejit^ili.ty:

The hen tabili ties in the present study were estimated 
by the paternal half-sib correlation method from the 
corzeoted data.
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In the present study the overall hentability estimates 
for AFC, PI, 300 days milk yield, LMI, LL, DP, SP and Cl 

were found to be 0.2k, 0.18, 0.17, 0.16, p.Ok, 0.0$, 0.0k 

and 0.0k respectively.

Low hentability estimates of LL, DP, SP and Cl 

indicated that, sire difference mth respect to transmitting 

ability for those traits were insignificant and selection 

for these traits would not yield the desired results. They 

could be improved only by the efficient and judicious 

managemental practices.

There was an increase in the hentability estimates 

for all the traits under study (except AFC) from the first to 

second lactation and then declined in the subsequent 

lactations. The increase in the hentability from first to 

secona lactation was mainly due to increased genetic 

variance. The possible reasons for differences in genetic 

vanances in the first and second lactations might be either 

due to differences in the degree of expression of genes 

responsible for those traits in different lactations or 

those traits in different lactations might have been 

influenced by different number of genes (Butcher and 

Freeman, 1968). Thus, those traits might be different 

genetically in various lactations and hence the 

hentabilities for the same traits were different in 

various lactations.

However, the difference in the number of sires, the 

number of progeny per sire ana the variation in the 

individual records within the half-sib groups at different
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lactations, might have contributed towards the differences 

in hentability estimates in the present study.

There were a few negative hentability estimates 

in the third, fourth and fifth lactations. Those negative 

heritabilities indicated that, there were high individual 

variations in the data, which exceeded the variation 

between half-sib groups.
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Data pertaining to first live lactations of 835 
buffaloes maintained at Ambala, Perozepur and Jabalpur 

military dairy farms from 1968 to 1982 were studied. Total 

3678 lactations were analysed.

The different traits studied, in the present investigation

were*

1. Age at first calving

2. Peak yield

3. 300-days milk yield

if. lactation milk yield

5- Lactation length

6. Diy period

7. bervice period

6. Calving interval

ihe overall least squares means for aPG, EC, 300 

days milk yield, LMI, Li., DP, SP and Cl were found to be 

1221.30 days, 9.80 Kg, 1955*47 Kg, 2043.07 Kg, 304.06 days, 

162,74 days, 160.58 days and 465*52 days, respectively.

The overall PI, 300 days milk yield and LMI Increased 

gradually up bo the fourth lactation, indicating the attainment 

or tne lactational maturity by the fourth lactation. There 

was an increase in the milk yield consistently even upto the 

fifth lactation in early calvers, revealing that, younger 

first calvers take more time to reach tne physiological
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lactational matunxy, than the aged first callers.

In the present study the overall lactation length was 

almost the same in first five lactations. It revealed that, 

the managements! pi notices followed at militaiy dairy farms 

were ideal to maintain 300 days LL.

The first dxy period was found to be longest and it 

decreased gradually in the subsequent lactations. Since the 

animals were in the growing phase, probably tney required 

more lactational rest ana hence, the first DP mignt be 

longest tnan tne subsequent ones, bimilar to the ary 

periods, the first Ci was highest in length aid it 

gradually decreased in the subsequent lactations.

Tne early age at first calving, snorter service 

periods indicating high level of fertility, resulted in 

smallest calving intervals at Jabalpur farm. But the milk 

production was also lowest due to shortest lactation 

lengcns and perhaps due to low genetic potentiality of 

the buffaloes.

Comparatively higher age at first calving, with 

longest service periods lead to longest calving intervals 

and with longest lactation lengths produced highest milk 

yields at i'erozepur farm.

There was a significant decrease in ai’G, BP and DP 

alonto with significant increase in the peak yields from 

period 1 to 3, ana lactation milk yield from ^enod 1 to 

2, It revealea tne improvement brought over in the
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efficient managements! practices followed, at the military 

dairy farms.
Tnere was a significant increase in the milk yield and 

LL in the buffaloes which calved in least calving season, 

than those calved in most calving season. It might be due 

to plenty availability of good, palatable ana nutritious 

leguminous green fodders during advanced stages of 

pregnancy and also alter calving from January to April.

kith the increased milk yield, tnere was also a 

significant increase in the SP, Cl and DP in the buffaloes, 

that calved in least calving season, than those calved 

in most calving season. It might be due to the unfavourable, 

adverse climatic conditions like hign ambient temperature
"s

aid increased solar radiation and decreased quality and 

quantity of green fodders during Summer months.

It could be concluded tnat by adopting controlled 

breeding programme in buffaloes more number of calvings 

could oe achieved during least calving season. Thus the 

milk production in tne buffaloes ana especially the milk 

production during the Summer months could be Increased, 

for maintaining uniform supply of milk throughout tne 

year leading to better dairy economy.

Tne data was corrected for the significant effects of 

farm, period, and season. The genetic and phenotypic 

correlations and hentabilities were estimated from the 

same data.

There were positive and highly significant genetic 

correlations among PI, 300 days milk yield ana LMT.
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The 300 days milk yield was highly correlated to LL 

and LHY. The LL had highly significant and positive 

correlations with preceding OP and SP. Similarly positive 

correlation trend were observed between SP and preceding 

OP and GI.

The phenotypic correlations were almost same to that 

of genetic correlations, except the correlation between 

preceding OP «nd Ll, which was non-significant* In 

addition, there were highly significant positive 

correlations of PY, 300 days milk yield aid LL with aFC,

SP and preceding Cl respectively*

Tne overall hentabilities for iFC, PY, 300 days milk 

yield, LMI, LL, OP, SP and Cl were 0.24, 0.18, 0.17j 0*l6, 

0.04, 0.05, 0.04 and 0.04 respectively.

Since tne hentabilities of LL, OP, oP and Cl were 

negligible, the genetic correlations among them were of 

no practical value.Genetically as well as phenotypically, 

the correlations among PY, 300 days milk yield ana LMY 

were positive and highly significant. The mghly 

significant genetic ana phenotypic correlations among 

tne production traits, whicn were moderately heritable, 

indicated the possibility of selection on the basis of 

peax yield. The peak yield was known quite early in the 

lactation and might prove effective in brining anout a 

positive correlated response to increase the milk yield 

in buffaloes.
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