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INTRODUCTION



CHAPTI&R 1

INIROVUCTION

In India agriculture sector contributes 47 per cent of
the national income. Livestock contributes 18 per cent ol the
agricultural income. In livestock industiy cattle and
buffgloes plsy a vexry important role. India ranks first
among tne countries of the world in buffalo population. kbout
47 per cent of tne world bufialo population was in India. water
buffzlo or mverine buffalo (Bubslus bubglis) was a triple

purpose animagl useful for milk, meabl and as a working animal.

India aad got 182.9 million catvle and 61.3 million
buffaloes (F.A.0. 1980). The percentage of milking animels,
was only 12.4 in cattle, whereas in buffaloes it was 26.5.
Ine trena of livestock produciion in Inola revegled an increase
of nearly 1.9 per cent in cattle anc 13.1 per cent in
buffaloes. The increase in breedable female population
of cattle and buifaloes were in tae ratio of 1:3 (Nagarcenkar,
1978) . The average annual milk proauction of cow was only
197 Kg and for bufialo 1t was 504 Kg (Report. National.

Gomm. agric. 1976). Though buffaloes were lesser in number
than cattle, they contributed about 60 per ceant or total
m1lk procduction in Inaia (Dev anc Tawans, 1978). Thus
buifaloes formea lLne backbone of the aarry inaustry.
llajJorivy of the darry plants were aependent or tariving on

buffzlo milk an lndia,
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Buffalo milx was more popular than cows milk in
our country due to 1ts high nutritive value, by the presence
of high fat percentage ana more Total solids and also dae

to its more conesion property.

hietnods of breeding, feeaing ana managemental practices
that have been proved successful to the cows coula be applied
equally well Lo carry bufialoes. Buffaloes were remarsaply
docile, calm, slow moving and easily controllea by tae
accustomea attenaent. They were comacnly managec by
children and women. Buffglo possess remarkable ability to
convert coarse fodaer or coughages into milk anc meat.
bBuifaloes were more efficrent utilizer of coarse Ifibre,
ether extract, calcium andé phospnorus than «ebu cattle.
Due to their uniyue conversion capaclity mil. and meat
coula be produced more cheaply in buffaloes, than Irom
cattie and perhaps any other animal (Chothani, 1978 and
Cockrall, 1981).

/A large proportion of cattle, taough economically
worthless, were protected on religious grounas or in
response to socral sentiments although their proauction
in terms ol milk, mezt were negligible. In case of buffaloes
reverse was the case. JTaougnh buflfaloes adve gooa proauction
potentialitles, taey remein neglecteu till recently.
kesearcn and developmental effcris for improving bufialoes
have been meagre as compared to cattle. Bulfaloes could

tolerate adverse feeding and wmanagemental practices, could
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adapt reagily to new feeding regimes ana surroundings

end also have got long productive life than cattle (Cockrilil,
1981). As in the case of cattle taere was no religious
sentiments rfor slaughter of buffaloes in Indira, hence
uneconomic buffaloes could be culled easily witiout

affecting the economy oIl the dairy fammers.

Buffaloes were resistant and more immune to many
infectious diseases as comparec to catile ana otner specles.
bome clseases were less prevalent in buffaloes than in
cagttle. bufizloes were immune tc Masal schistosomlasls,
contagious bovine pleuropneumonia, infectious infertilities,
ticks infestation, warble infestation, Ifoot rot, foot abscess
ana hoof defects. Ulseases like tuberculosis, brucellosis
and mastitis, were less prevalent in bufialoes taan in
catcle. Like catile unvaccinatea buffaloes have no resistance
to the major epizootics, viz. rinderpest, foot and mouth
disease, naemorrhagic septicaemia sho black quarter, 4aere
was no immunity to piroplasmosis (Babesiosis),Trypansomiasis
(surra) and east coast fever in buffaloes. By virtue of taeir
habitat and wallowlng habit incidence of fascioliasis inZection
was more prevalent in buffaloes than i1n cattle. 4nd
ascariasis (neo-ascaris vitulorum) was a mename to the
bufialo farming as 1t causes heavy mortality in buffalo
calves unlike in cattle.})

The average minimum nutritional requirements recommenaed
oy tne nuvrition expert group of the "Indian Council of

Medical Researca" was about 201 g of milk per heaa per cay,
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but tne gvailabilisy was only 122 g milk per head per day
an 1980. It was lesser by 40 per cent of the requirements.
The total protein avallabillty for the Indian population
per heaa per day in 1977-1979 was 8.2 g; out of wanich
vegetable procein fommed M4+.4 g and tne animal protein was
only a meagre 3.8 g (F«4.0. 1980). In oraer to meet the
increased demands of milk, malk productaon should be
enhanced by maximum utilization of the efficient milk

produclng animals like buffaloes with tae available resources.

in view of the gooa production potentialities and
advantages of tne buffaloes as a dally anamal the present
investigation on buffagloes was undercvaken with the

following objectives: //

1) Io study tne genetic and anon-genetic factors afrecting

the arfferenl trairts, of production and reproauction.

2) Io estumate tne genetic and phenotypic correlations

among the production and reproduction traits.

3) To fand out the heritabilities of production and

reproduction traits.
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CHAPTER 2

REV1kw OF LIT4RATURE

2.1 Age at first calving:

The age at first calving (A.¥«C.) in buffaloes was
a measure of reproductive and productive efflciency and
had direct bearing on the productive life and economy of
thelir rearing. A reduction in A.¥.C. was desirable for
economiC milk production and reducea generation interval;
1t also allowes early progeny testing of bulls. Lue to tne
late sexual mgturity and their longer gestation period,
tne dverage Aet'sCe was also greater in buffsloes than in
case of cattle. The 4.l'eCe zglong witn other economic traiis
might consuvitute basis to provide early selection criteria
andivadually or in combination with other traits for
improving economic returns from buffaloes. 4A«feCe was
governed by age at first heat, conception rate, gestation

length, feeding and otner managementagl practices.

Ine mean values of A«fols along with taeir
neritsgbilities as reported by various researcn workiers 1L
different breeas of bufialoes nave been snown in table 2.1.

Dninsa (1963) studied the records of 165 hurrah graded
buflfaloes and estluated the phenotypic and genetic
correlations of the A«feCe with peak yreld and 300 days milk
yaeld in the first lactvation as 0.177, 0.061 and -0.387
and -0.199 respectively. The gencztlc correlations of Aet.Ce

with peak yireld ana 300 days milk yield were mghly significant
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ana significant respectively.

Tomar ond Uesal (1968) studied 477 Murrah gradea
buffdloes records and found tne phenotypic correlations
of dersCe with peak yield as highly significant at P/Q.01,
whereas the genetic correlations of A.F.C. with pesk yield,
300 asys milk yield, lactation lengtn and service period in
the 1st lactation were 04537, 0.596, 0.74> &na 0.066
respectavely.

Bathy et gl. (1971) studied the records of 565 buffaloes
from militaxy aarry famms. lhey founa that, genetically
ae¥eCe nad mgn negative associrabtion with first lactation
milk yleld, but phenotypicelly 1% had very low negative

associalion wivh milk yaield.

Kanujia et gl. (1974) analysea first lactation records
of 820 buffaloes and reported the phenotypirc correlation
of A.F.C. with first service period as very low and the
genetic correlation as very high.

Mohan (1977) worked on hurrah buflaloes and found the
genevlic and phenotypic correlation of 4.r'«Cs watn first
lactation milx yiela, first lactation length ana first
service peroa as negative ana non-significant.

Bnas (1978) reported the correlations among differeat
production end reproauction traits in lncian buffaloes.
Phenotypic correlations of A.Fe.Ce watn first lactation milx
yield (L.M.Y.) first lactation length ana first service
period were founu to be 0.08, ~0.02 and -0.000% whereas,

the genetic correlations in the same orcer were O.41, 0.33 and



1,00 respectively.

Nagarcenkar (1978) reported the paenotypic correlations
of 4eFoC. with first lactvation 300 dgys milk yiela ana first
L.M.Y, as 0.001 and «0.00% ana the genetic correlstions in
the same order vere =0.659 and =0.792 respectavely.

Reddy ana Taneja (1980 b) analysea tne records of 2465
turrah buffaloes and 425 Nili-Rava bufialoes. In murrah
buffaloes they <found tne phenotypic correlations of A«keCe.
with 300 dgys milk yield and lactation lengta as low but
significant; wnereas the phenotypic correlation of a.t'«C.
with service period was low and non-significant. Tne genatic
correlation between A.r.C. ano service perrod was found To be
0.94%. In case of Nili-Rgvi buffaloes the phenotypic
correlations of A.f.Ue with 300 days milk yield ana lactation
length were low but significant; whereas btae genetic
correlations were 0,58 and -0.67 respectively. But the
phenotypic correlation of A.t.C. walh service period was Very
low and nonesignificant.

Yadav (1980) studied 392 Murran buffaloes and found the
phenotypic correlation of A.l'»C. with f1rst service period
and the genetic correlation of s.t.Ce with peak yreld as

positaive ana significant in both tae cases.

Gokhale (1981) analysed the Murrah buffalo records of
military dalTy farmms and reportea the gene.ic correlation of
Aslovs with first L.MJ.Y. as =0.75.

Mangurkar and Vesal (1981) studied first lactation recoras
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of 593 buffaloes ana found the phenoty pic correlation
of 4AeleCe with pesk yield and L.M.X., as -0.020 and -0.039
and the genetic correlations ln the same order were -0.328
and 0.301 respectavely.
2.2 Peak Yield:

Peak yireld (P.Y.) was an amportant production trait,
vilch expresses the producing ability of the animal in early
period of lactation indicatang the prospects of the L.M.Y.
and hence i1t coulu be gn important criterion for selection
of animals at an early age. Ihe mean values of P.X,
heritability estimates ana their correlations with cotaer
traits as reported by various researcn workers were as

follous.

Dninsa (1963) studied first lactation recoras of 1€9
Murrah graded buffaloes and found the gverage P.XI. and
aeritability as 7.25 Kg ana 0.48 respectively. Ine phenotyriec
correlations of the P. Y., wath 300 asys milk yiela and
calvang inierval were found to be 0.609% and -0.021
respectively. Ine genetlic correlagtions in the saume order

were 0.346 and 0.899 respectavely.

Dutt et sl. (1965) analysed 92 Murrah buffaloes first

lactation records ana founa the average P.Y. as 7.60 Kg.

Tomar and Desal (1967) stuoied the P.Y. of 477 Murrah
gragced buffagloes, They found the average P.Y. and
heritability as 7.21 Kg and 0.118 respectively. Tne
phenotypic correlations of P.¥, wath 300 days milk yield,
L.M.,Y. 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 mghly significant at P/_0.01.

Rao et al. (1970) analysed 632 records of first five
lactations belonging to hurran buffaloes of Mathura anc
Babugarh fams. ZIne avera.e P.Y. were founa to be 7.5, 9.3,
9.8, 9.6 ana 10.6 hg for firstv five lactations respectively
for kathura farm. The values for Babugarh fam were 6.9,
7.9, 8.9, 8.6 ana 8.1 Kg for the first five lactvations,

respectively.

Dave and Taylor (1971) studied 267 first lactation
records of Murrah graded buffaloes. The average P.Y. was
found vo be 7.32 Kg. The P. Y. was found to be aighly
correlated with L.M.Y. ana L.L.

Sane et gl. (1972) analysea recorcs of 409 kurran
buffaloes. The overall P.X. of 1231 farst [ive lactations
was found to be 8.23 Kg. The average P.XY. in the first five
lactataons were found to be 7.49, 8.30, 8.60, 8.76 and 8.71 Kg
respectavely. The P.Y. 1ncreasea gradually from first o

fourva lactation and tnen aeclineoa.

Nagarcenker (1978) reportea the average P.l. and
heritability for 1473 lactations of Murrah graded buffaloes
as 8.27 Kg and 0.447 respectively.

Apparao (1978) studied 886 lactations of murrsh
buffaloes and found to be the average P.X. as 10.69 Kg.
Ihe correlations of P.Y. with 300 deys milk yield, L.M.I.,
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L.L., dry period (D.¥.), service period (».P.) ana calving
anterval (C.L.) were founa to be 0.485, 0.438, 0.083, =-0.06%,

0.023 and 0.076 respectively in pluriparous animals.

Yadav (1980) studied records of 392 Murrah buffaloes
ané reported the average P.I. as 8.23 Kg. In the firsv
lactation the phenotypic correlations of P.Y. witn L.M.Y.,
beP., VoP, and Ced. were founa to be positaive and
signafi..nt; whereas, the genetic correlations of F.l. witn

AvFeCey bePey Usle were zero or negative.

Chowdhary ana Cnaudnary (1961) analysea 207 lactation
records from second to fiftn lactation pertaining to Mehsana
and durti buffaloes, The average P.Y¥. found to be 7.85 ana
739 Kg ior kehsana and surti buffaloes respectively. Ihe
puffaloes in the fiita lactavion had signaficantly higher

P.Y, than in other lactations.

Garcha ana liwana (1981) studied 863 records (first
o sixlh lactation) pertaining to 280 hurran gradea bufialoes
and reported the average P.I. as 10.85 Kg. The phenotypic
correlations between P.¥. and L.M.Y. was found to be

0.58 whicn was signaiicant.

Mangurkar ana Desai (1981) analysea first lactation
records of 593 hurrah graded ouffaloes. The average P.Y.
ano heritability were founa to be 8.0 Kg and O.11k
regpectively. Ihe phenotypic and genetic correlations of
P.Y. ana L.M.Y were founo to be 0.691 ana 1.09 res.ectively.

bingh ana Tiwana (1981) studied 2607 lactavions of
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Murrah graded buffaloes. The overall P.X. was iound to be
9.77 Kg« Tne P.Y. 1n tne first five lactations were found
to be 8.62, 9469, 10.24, 10.27 and 10.03 Kg respectively.
Ine P.Y. snowed an increasing trena upto fourth lactation,
follovea by slight decrease in the fifth lactation. 1t was
also founa tnatv tne P.X. of buitfgloes whica calved in the
least calvaing season (January to June) was signizicantly
higher than those calved in the most calving season

(vuly to December).

Cheema and Basu (1983) analysea 1156 lactation records
of 545 Ihurrah buffsloes. IThe overall P.X, and heraiiapilaty
were founa to be 10.30 Kg and 0.51 respectavely. Ihe
phenotypic and genetic correlations of P.Y. with 43 weexs
(301 dgys) mrlk yleld were 0.64 and 0.68 respectively.

2.3 300~0gys milk yield:

Milk production depends upon the physioclogical
conaition and genetic make up of the dairy animal,
environmental conortions, viz season of calving, feeding
ana mansgemental practices and parity of the milking animsals.
Ine wean values of 300 days milk yield along witn taeir
neritabiliilies as reportea by various workers in oifferent
breeds of buifaloes have been saown in lable 2.2. bome
aignlights of work cone on 300 days milk yield, herltability
estimates and taeir correlavions wivh other traits in
different parities as reported by various researca workers
were as followus.

Dhinsa (1963) analysea 540 lactation records of hurrah



12
graaes snd found tnat the overall 300 days milk yield aad
neritacility as 1740.55 Kg ana 0.32% respectively. The 300
dgys milk yield in the first five lactations were founa
to be 1538.57, 1709.05, 1815,17, 194%.36 and 1963.27 Kg
resgectively. The paenotypic and genetic correlations of
300 agys milk yiela with C..i. were founa wo be 0.383 ana

0.211 respectively.

Eltawil et gl. (1976) reporteu the first and second
lactation 300 days milk yield as 1004.30 ana 1552.70 Kg
respectively in Hgyptlan buffaloes.

Apparao (1978) stuared 872 lactations of Murrah bufialoes
aud found the correlations of 305 dgys milk yileld witn total
LeM Yo, LeLe, UeP., DePe and Cole as 0.957, 0.626, =0.174,
0.251 and 0.257 respectively.

Basu and Ghal (1978b) studied the records of farrah
bufigloes ana reported tae 300 dgys milk yield and
geratability as 1647.3% Kg and 0.22 respectively. The
phenotypic correlations of 300 days milk yield wita Le.l.,
DePey SePe and Usedi. vwere estimated as 0.677, =-0.278, 0.279
and 0.208 respectively. 4all were founa to be highly

signaficant

Basu gt al. (1979) analysed whe records of Musrah
buffaloes maintainea at ND.Rele Karmnal and reportea the
average 305 aays milk yiela for 243 lactations as 1678.00 Kg.
Furcher they reported the 300 days milk yield an the first
five lactatrions as 1453.0, 1596.0, 1674%.0, 1630.0 and 1651.0
respectively. The heritability for 305 days milk yield wes
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found to be 0.25,

Patro and Bhat (1979 a) studied 6547 lactation recoras
of first six lactations, of buffaloes maintained at 11
militery dairy farms. The heritability estimates for 300 d&ays
milk yields an the first five lactations were estimated as
0.24%, 0.135, 0.252, 0.028 ana 0.203 respectively. In the
first five lactations the phenotypic corielations between
300 deys nalk yiela and L.M.Y. were found to be 0.89, 0.93,
0.89, 0.97 and 0.97 respectively; whereas tne genetic
correlations were found to be 0.77, 1.06, 0.66 and 1.01
respectavely for the first four lactations, For the first
fave lactations, the phenotgypic correlations between
300-days milk yield and L.L. were estimated as 0.49, 0.46,
0.43, 0.42 and 0.46 respectively. For tne 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 lacwation.

In znother study Patro gnd Bhat (1979 b) estimated
the oversll 300 days milk yileld in the first five lactavions
as 1973.39, 1790.40, 1878.00, 1963.80a and 1959.70 Kg
respectively. In the same study for Murrsh buffzloes in
the first five lactations, 300 days milk yield were found
to be 1932.1, 1717.6, 18ui.k, 1874.8 ana 1928.4 Kg
respectavely. The corresponding values for kurranh grades
were 1568.2, 1787.3, 190Y.0, 1993.3 sna 1870.10 Kg
respectively. Tne 300 dagys milk yield gradually increased
ana atteaned hignest in the fourutn lactation and then

gradually declinea. [fhe buffaloes calved in least calving
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season (January to June) nac significantly higoer milk
ylela tnan tnose calved in the most calving season (July

to December).

' Ready ana Taneja (1980 b) studlied 2465 records of
murrah and 425 records of Nili-Ravi pbuifaloes anc estimated
thear first lactation 300 dgys malk yield as 163%.83 and
1706.53 Kg respectively. The corresponding heritapility
estimates were found to be 0.13 ana 0,08 for murrah and
Nila-Havi respectively. In Liurran bufisloes tne phenotypic
correlations of 300 days milk yield with L.L. ranged {rom
0.%2 to 0.58,wath S«P. from 0.418 to 0.31 and wath C.I. from
0.2% to 0.30 respectively in dafferent fams. wnereas, in
Nili-Ravi buffaloes the phenotypic correlations of 300 days
milk yreld with LeLs, bePe ana Cel. were 0.51, 0.27 and
0.29 respectively. All correlations were significant at
P/_0.01.

2.4 Lactation Milk Yiela:

The 1lactation r1lk yield (L.M.Y.) had been studied
very extensivel, by various workers in different breeds of
buffaloes. The mean L.M.Y, in different breeds ol buffaloes
have been presented an Table 2.3. ine important work done on
L.MeY.,heratabarlaty estimates and its correlation wita other
traits an arfferent lactations anc in different breeds as

reported by various workers were as follows.

Khishin eg gl. (1963) studied 223 lacvations of
Egyptran buffaloes and reported a significant correlatlion
between first L.M.X. and first S.P. as 0.28.
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Venkayya and Anantaskrishnan (1964) analysed 136
lactations of hurrah buffaloes and found a non-significent
correlation of 0.16 between preceeding U.P. and subsequent
L.MJX,

Alim (1967) studied 2738 lactations of Bgyptian
puffaloes from a commercial herd and found the aversge
LeMoi. as 1769.0% Kg and the correlation between L.M.Y.
and L.L. as 0.85.

Roychoudhary and Cesarini (1969) analysea 496 lacuations
of Ltalian buifaloes ana found non-significanc correlation

of «0.02 between preceeding D.P. ana L.M.Y,

G1ll and Dev (1970) stucred 207 lactations oi Murrash
buffaloes and reported tne first and third L.M.Y. as 1360.0
and 1479.0 Kge respectavely. They found significant
phenotypic correlations of L.M.X, wath L.L., SeP. and C.1l.
as 0.63, 0,28 and 0.27 respectively.,

Sane et al. (1972 b) analysea records of 409 Murrah
buffaloes and found L.M.Y. of {first five lactations as
1564.70, 17;7.85, 1775.88, 1796.31 and 1798.65 Kg respectively
and herptabality of L.M.Y. was found to be 0.53.

Jawarkar ana Johar (1974%) analysea records of 670 Murrah
buffzloes ana reportea tne phenotypic correlations of the
first three preceeding ary perioas witn L.M.X, as 0.43, -0.13
and =0.02 respectavely.

Raut et al. (1974) stucied records of 500 hkurrah
buffaloes ana rouna the first L.M.Y¥, ana overall L.M.X, to be
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1585.0 and 1710.0 Kg respectively. There was a nighly

significant correlation of 0.58 hetween L.heY. ana Lele

Jawarskar ana Johar (1979 b) studied the first five
lacvatlon records and founa the average L.i.l. as 1557.75,

1757.63, 1823.09, 1796.80 ana 1800.48 Kg respectively.

cangh etv:gl. (1976) studiea 878 records of Murrah
buffsloes and found a signiiicant correlation of 0.21

between L.M.f. anu C.I,

Belorkar et al. (1977) stuaied Nagpuri buffaloes and
reported the L.M.Y. in the first five lactations as 926.72§,
1006.72, 1104.96, 1156.27 and 1139.00 Kg respectively. Ihe
correlations of L., wath S.P. and preceeding D.P. were
founa to be positive ana significant; ana positive and

non-significant respectively.

Polikhronov et gl. (1977 a) reportea that in 1098
Bulgarian x uturraa crosses <tune milk yiela an ine first
four lactations were found to be 1492.0, 1740.0, 1841.0 and
1850.0 Kg respectively.

Alanm (1978) studied sgyptian buffaloes ana reportea
the correlations of LeMet, with L.L. and C.l1. 2as 0.74% and

0.30 respectively.

Apparao (1978) stuared lacvations of murrah buffgloes
anda round tne correlavions of L.M.Y. watn L.bey DeP.y bePe
and Cel. as 0.74%, =0.12, 0.36 and 0.37 respectively.

Basu (1978) analysea 711 lactation records of Murran

bufialoes and founa the significant correlations of L.M.Y.



17

w@th 4.L., S.P., DePe ana G.I. as 0,68, 0.28, =0.28 end
0.2 respectlively.

Bhat (1978) reported average lLeMeY. in Bhadawari,
Marathvwada, Nili-Revi, Non-descripbt and Surti buffeloes
as 1111.00, 960.00, 1855.20, 541.00 and 1772.00 Kg respectively.
In 2842 fairst lactations of Murrah buffaloes, the average
L.M.Y. end heritapilaty estamates were found to be 1597.30 Kg
and 0.08 respectively. In firsuv lactation the phenotyprc
correlation of L.M.Y., wath L.L., DePe and C.L. were found
to be 0.63, 0.12 and 0.36 respectavely. The genetic
correlations in the same order were 0.46, -0.47 and 0.23

respectivelye.

Chikara gt al. (1978) studied the records of 380
Murran buifgloes and found the lactation wise milk yleld in
first five lactations as 1521.27, 1658.81, 1850.69, 1779.21
and 174%.15 Kg respectavely.

Dharmeshwar Das (1978) analysea records of 733 Murrah
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 the least calving season (January-June) produced mere
milk ana hasa longer L.L, than those calved in most calving

season (July-December).

Johari and Bhat (1979 b) analysea 2842 first lactztion
records of Murrah grades ana reported tne L.M.X. and
heritabilivy as 1997.30 Kg and 0.08 respectively. There

were significant pnenotyplc correlations of first L.heY.



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

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

D.P. was negative and anon-significant.

Patro and Bnat (1979 a) studied 6547 lactation records
of buffaloes. The heritabillty estiamates for L.M.Y. 1n tne
first five lactations were found to be 0.03, O.14, 0.08,
0.04% ana 0.18 respectively. The phenotyplc correlations of
LoMeYe wath LeLes 1n tne farst fave lactatrions were found
to be 0.65, 0.61, 0.64%, 0.57 and 0.60 respectively. The
genelic correlations were 0.34, 0.39, ~0.57 in the first
three lactations and 1.03 an the fiith lactation.

In anotner study Patro and Baat (1979 b) analysed 7362
lactation recoras oi buffaloes, In the first five lactations,
the overall mean lactation milk ylelds were estimated as
1618.50, 1880.00, 1964.00, 2039.50 and 2024.30 Kg respectively.
bor Murrah bufialoes lactation wise milk yield an first five
lactations were found to 1579.8, 1791.0, 1931.9, 1931.8 and
2009.0 Kg respectively. The corresponding valiues for murrah
grades were 1609.8, 1870.0, 1977.1, 20309 and 2916.8 Kg
respectively. Ine L«M.Y. consistently increased from first
to fourth lactation and later declined. The buffaloes that
calved in least calving season (January-June) naa
significantly aigher L.MeY. than those calvea during the most

calving season (July-Deceuwber).

Basu and Ghair (1981) analysea 711 lactations ol Murrah

buffaloes and reported a highly significant correlavion of
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-0.28 between L.M.X, and V.P.

Garcha and Tiwana (1981) analysed 863 lacvations of
Murrah graded bufiagloes and reported a signilicant correlation
of 0.953 between L.M«Y. and L.L.

Gupta gt al. (1981) studied 268 lactations of 70 Murrah
buffgloes and found the lactation wise milk yield in farst
five lacvations as 1538.70, 1419.30, 1523.70, 1500.20 and
1408.,60 Kg respectively.

Khanna and hanujia (1981) analysed 1125 lactations of
kurranh graded buffaloes and founa the correlations betwean
LeMeY, and preceeding D.P. an first six lactations as non-

signmificant ana they variea from -0.060 to 0.10.

Gurung ano Johar (1982 a) analysea 896 first lactations
of Murrah buifdloes and reported the average L.M.X., and
heritability as 1665.25 Kg ana 0.16 respectively. The
phenotypic and genetic correlations between first L.M.Y. and

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

Caay et al. (1983) studied 5716 lactations of 2
hili-Ravi herds, in Pakistan ana founa that the effects of
season of calving, parity, LeL., bePe¢ and Cel. were

significant on u.M.X.

Khmire gt al. (1983) analysea 297 lactations of wagpuri
bufialoes and reported tne average L.M.Y, in the fivst five
lactations as 94%2.89, 1075.75, 1079.37, 1004.37 and
1118.01 Kg respectively.

2.5 Lactation lengtns

Lactataion length (L.L.) was one of the important traits
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having e major impact on The milk ylield of buffalo durang
lactation. The L.L. was found to be a variable lralt in
buffaloes which depends upon the breed, season or calving,
service period, pamy, managemental practices and
nuvritional status ol the animal. The average values of
lactation lengtn along with taelr neritapilities as
reported oy various workers in aifferent breeds oi buffaloes
have been snown in Table 2.4. Ine work carried out on the
L.L., heravability estimates and correlations witn otaner
tralts in various breeds of buffgloes in aifferentc
lactations were as follows.

Kohli ana Malik (1960) studied 180 lactations of
lurraa buffsloes and founa tne average L.L. as 288.27 days.
They reported that the first L.L. was longer than tne rest
of tae lactation lengths. Inere was a highly significant
correlation of first L.L. witn first S.P., In the subsequent
lactations the correlations between L.L. and 8.P. were
not significant.

Polikhronov (1965) studied 712 laclations of Bulgarian
buiraloes and reported the correlation of 0.43 between L...
and S«P., The correlations ranged from 0.37 to 0.62 in
dizferent lacvations,

Gill and Dev (1970) studied 207 records of Murraa
bufialoes and founu the first L.L. as 307 days. They found
the pnenotypic correlations of L.L. mith 5.P. ana C.I. as
positive and significant. The correlation between L.L. and

D.P. vas founa to ve negatave out significant.
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Rao et al. (1970) studied 698 lactations of hurrah

buffaloes and round the L.L. 1n tae 1irst five lactavions as

372, 353, 313, 33% and 357 days respectavely.

Hant et al. (1974) analysed 500 Murrah buffaloes data
snd reportea a non-significant correlation of 0.087 between

L.Le. and the preceeding bL.P.

Jawarkar and Johar (1979 a) studied 3116 lacuvations of
murran buffsloes ana founa the highly significantv correlations
of 0.99, 0.56, 0,56 ana 0.61 1n between first four lactation

lengths, and lactation milk yrelds, respectively.

Kanujia snd Balaine (1979 a) analysea 576 hurrah graded
buffalo records and founa the first L.L. as 303.83 aagys. They
also reporvea tnav, the buffaloes which calvea in least
calving season (January to June) naa longer L.L. ana proauced
more LeM.Y than the bufialoes which calvea in most calving
season (July-December).

Belorsar gt al. (1977) studied 348 lactations of
Magpuri buffgloes anc foundt the correlation between L.L.
and bePe as positive but aon-significant. Ihe average L.L.
in the first five lactations were founac to be 295.43,

297.41, 271.46, 271.02 and 270.8% days respectively.

spparao (1978) analysed 741 lactation lengtas in

pluriparous bufialoes and found the correlations of L.L.

with S.P. and C.I. as 0.5957 and 0.621 respectively.

Alim (1978) studied ggyptian buffaloes and reported
the gverage L.L. as 311.10 days. The correlation petween L.L.
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end C.I. was founa to be 0.488.

Basu ana Ghar (1978 ¢) studied 732 lactations of
rurran buffaloes and iouna the correlations of L.u., wita
b.P., and C.i. as positive, Ihe correlation between L.L. and

D.P. was founa to be negavive.

Bnat (1978) analysed tne first lactation records of
rurran graces and re;orted the phenotypic correlations of
Lel, wath aekeCey Lo,y VePe and C.l. as -0.02, 0.63, 0.21
and 0.99 respectively. ZThe genetic correlavions in the same
order were found to be 0.33, 0.46, =0.74% and 0.12

respectively.

Vheraesawar Das (1978) analysed the data ox 733 Murrah
graded buffaloes and found that, the L.L. signilicantly
affected Lhe L.M.%, in azll the lactations. de also reporved
tnat, the bufigloes wnich calved in the least calving season
(January-June) hao longer L.L. ano produced more milk tnan

thnose calved during the most calvang season (July-December).

Basu et gl. (1979) stuared the records of Murrah
buffeloes malntainea at weDsKel. karnal and reLorted tne
lactation lengtns of first five lactations as 302, 280, 288,
279 and 282 days respectively.

Johari ana bBhat (1979 b) analysec 2842 first lactation
lengths of buffaloes ano founu the averape L.u. as 295,9
cgys. The heratability of L.L. was founa to be 0.11. The
phenotyplc correlations of first L.l. wita LeMesY. and D.P.

were found to be positive ana significant. The genetac
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correlation between first L.L. ano L.M.l. was associated
with large stanaard error ana thnerefore inconclusive, but
there was a significant correlation of «0.74% between L.L.

anu D, P,

Patro ana Baat (1979 a) studied 6547 lactation records
or puffaloes. Iney reported tne neritapility estlaates in
tae ifirst five lactavions as 0«11, 0,09, =0.04%, 0.03 and
0.07 respectavely.

In another study Patro ana Bhat (1979 b) 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. Iae buffzloes tnat calved in least calving
season (January-June) naa significantly longer L.L. and
produced nmigher L.M«Y. than Lhose calved auring most calving

season (July-Deceuber).

Reday ana Taneja (1980 b) studied 265 records of
rurrghana 425 records of hili-Ravi buffaloes. There were
highiy significant phenotypic correlation of L.bL. with S.F.,
D.P. ana Cel. 1n bdth Murran and Wili-Ravi buffaloes in
difierent farmus (O.44 to 0.62, 019 to 0.26 and 0.51 to 0.62
respeccively). The genetic correlations of L.L. with o.P,
in bota the breeds were not estumable or naac high standard
errors. JThe genetlc correlations of L.L. witmin De.P. and
Cels 1n Mila-Havi buffaloes were founa to be 0.69 and 0.85
respectively.

Yacav (1980) analysed data persaining to 392 Murrah

buffaloes and found tne correlations of first L.L., with P.X.
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ond first SePe as non-significant ane positive but
significant respectively.
Busu and Ghail (1981) studied 711 lactations of kurrah
buifaloes and found the phenotypic correlatioh of L.L. wth
L.P. as «0.18 which was highly significant, pbut the corrclction

between L.L. and S.P. was hi h snd positive.

bastry et zl. (1982) studied 174 calvings of hurrah
buifsloes anu founa the average L.L. as 204 days. They
reporcved a sigaificant correlation of 0.€7 vetween L.L. and

C.l.

2.6 Dry period:

¥

Lry period (D.P.) was essential for the deiry animals
to restore or recoup tae body reserves and to get ready for
the next lactation. Buffaloes donot milk for zbout one thira
of their calving interval, during wnica they have to be fea
and lookea after resulting an mign cost of milk production.
The V.P. being the unproauctive perioa, 1t shortens the
productave life of the bufialoes and reauces tae margin of
profit to the dairxy farmer. The L.P. snoula be reduced To
the minimum possible extent by suitabie breeding ana
managemental practlees, witaout affeciing tne milk yiela
in vhe succeeding lactations. The D.,P. was mostly
influenced by managemental efficiency, season of calving,
parity ana breed of the buffaloes. Tne mean values of L,.P.
aiong with thelr heritabilities as reportvea by Vvarious
research workers in aifierent breeds of buffaloes were

presented in lable 2.9. Tne work done on D.P. and 1ts
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correlations witn other tralts in Various breeds of

bufialoes, in different lactations were as follows.

Venksayya ana Anantakrisman (196%) enalysed 136
lactations of Murrah buffaloes maintained at NeDeR.1.
Bangalore and reportea tne average V.P. as 183 days.
There was a non-signiizcant correlation of 0.161 between

preceeding D.P. and subsequent L.M.Y,

Ohry ano Prakasa (1969) analysea recoras of Murrah
bufialoes and founa the average V.P. as 171.0 days. Ihere
was a negative but mghly signiricant correlation of

=0.38 betwech preceeding D.F. and subsequent wue.Y,

hoychoudhary ana Cesarini (1969) stuaied 496 lactations
of ltalian bulialoes. {Lhey reportec a non-signiiicant
correlatvion of ~-0.02 between the preceeding D.P. and

subsequent LekeXa

Gill ana Dev (1970) analy sed 207 lactation records of
Murrah buvffgloes. The phenotypic correlations were found
to be as follows. Ine correlations of D.P. wath L.L. was
negative and significant. The correlation between DV.P. and
SeP. was founa to be 0.2, which was non-significant. The
correlataion of D.P, wita C.l. was founu to be positive and
significant.

Singh et al. (1972 analysed 1614+ lacuvations of murran
bufialoess LThe correlation of v.P. with 5.P. was found to be
0.39, wmle the correlation between tn. preceeding U.P.

ana SeP. was 0.84% both correlations were significeant.
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Jawarkar snc Johar (1974) studied 2790 lactations oX
kurrah bufraloes and reportedt the phenotypic correlations
of first 3 preceeding dzy periods with lactation milk
yields, as 0.431, «0.131 and -0.017 respectively. Iae
correlataonsd of first D.P. witi first L.M.X., and first
D.P. witn second L.M.I. were mighly significant; olher
correlations were founa to be non-significant. The signiiaicent
correlations between first L.r. and second L.M.Y. indicatea
that the increase in the lenguh of thne L.P, was asscciated
with 1ncreasea L.M.Y, in succeeding lactation. The
correlation between second V.P, ana thira L.M.Y. was
negative, but significant. The correlation between whird
D,P. anu fourth L.M.Y. was also negataive butv aon-signiiicant.
Iae 1irst DoPe was founu Lo pe longest and it gracually

reduced as Lhe number of lactations increaseaq.

Kanujia ana balaine (1979 a) analysed 576 farst
lactation records of hurrah graaed buffaloes anoc found tne
correlavions of U.P. with SeP. ana L.L. as significont.
Inere was non~significant effects of season over the L.P.
Taougn the seasonal differences were non-significant, the
buirfaloes that calved during least calving season (January-
June) nad saorter U,P, and longer L.L. and produced mozxe
L.Mo.Y tnan, the buiitgloes that calved during most calving
season (July-December).

Kaaujia et al. (1975 b) studieu 674 lacbations of
murrah grades and found a declining trena in the L.P, as

the lactavions progressed.
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Gurunani gt al. (1976 b) analysed 489 calvings of
Murrsh buffzloes and reporved tnab, the season oi calving

heo no significant efiect on L.P.

pelorkar et al. (1977) siudiea 348 lactations of Nagpurd
buiialoes. In the first five lactations the average 4ry periods
were found to be 155.13, 135.01, 122.6€, 117. 62 and 123.51
agys respectively, Inere was a positive ana signiiicant

correlavion between preceeding V.P. and db.F.

Mohan (1977) analysea records of hurrah ouftzloes and
reported the genetic and phenotypic correlation oif ifirst

V,Pe witn first C.l. as positive ana signaficant.

Alim (1978) studied ugyptian puffaloes and Iounc a
correlation of 0.5% between V.P. and C.l. de also reportea
that the preceeding V.P. haa no eifect on the L«dweX. in

succeeding lactatbion.

apparao (1978) studied 740 dry perioas in hurrah
bufraloes ana founa ovhe correrations of V.P. sith P.X,
305 cays milk yield, L.MsX., SePe and Col. as =0.06, =0.17,
~0.12, 0,59 ana 0.71 respecurvely.

bhat (1978) reported tne nmighly significant phenotypic
corielations of farst D.P. watn iirst L.M.Y ana iirstc L.L.
as 0«12 and 0.21 respectively. The genetic correlavions
1n the sauwe order were «0.47 and -0.74 respectively.
Kanujia (1978) studiea records of 820 Hurran graded

pufialoes and founa the average first D.P. as 197.33 days.
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The veP. was loagest an the first lactation, aiterwards
aeclining trend was observed till fourth lactation. The
effect of season was iouna to be significant on the D.P.

Basu gt gl. (1979) studiea tue recorcs of Murrah
buifaloes maintained at hesDeHRele Karmal anoc found tne
corcglation coeflicient of D.P. with 309 days milk yiela,
Lediey, SePey ana Cel. as =0.278, =0.182, 0.643 ana 0.648
respectively. 4All correlations were hignly significant.

Johari and Baat (1979 b) stuaied 2539 lactation 4Iy
periods of ilurrah graded bufialoes. lhe signiiicant
paenotypic correlation of iirsc D.Ps with first LeM.X. was
found 1o be 0.1<, but the genetic correiatvion was negative
and non-signiliicant associated with large stsnaasrd error.
Tae phenovypic correlation of f{irsv V.P. with first L.L. was
positive and significant, but the genetic correlation was
negative and significant. (=0.74%).

Redoy and Taneja (1980 b) studied 2465 records of Murran
ana 425 records of sNili-Reavi buffaloes. lhey iouna the
sigalircant paenotypic correlations of V.P. wila L.L., S.P.
and Cels as 0419 to 0.26, 0.65 To 0.86 ana 0.90 to 0.k
respectaively in oirfierent famas. Yor bota the hreeds the
genetac correrations of VDePs wibta bePe ana Cele. were not
estimable or nad high standara errors. <LThe genetic
correlavion of L.P. with L.L. was not estimavle for Murrah
buffzloes. But 1n case of Nili-Ravi the genetic correlation
between V.,P. and L.L. was estimable and 1t was founa TO be

0-69.
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Basu and Ghax (1981) andlysed 710 lactations of
mMurrah buffaloes ana founu the mighly significant phenotypic
correlations of U.P. with LeMeYs, Loels, bePe ana C.I. as
~0.28, ~0.18, 0.64 ana 0.65 respectively. The effect of
seasonly parity ana S.P. on tne D.P. were signillcalte.
Summer Calvers (apiil-dune) had smallest D.P. (142.7 dagys),
than the buffaloes which calved in otaer seasons (162 dgys).
The D.P., increased wita tne number ol lactations, 11 was
lowest (13%.0 dgys) in the first lactation ano mignest

(172.9 agys) in the seventh lactatiomn.

Kharma ana banujia (1981) stuaiea 1125 lactations of
hurrah gradea bufialoes and found that, lnere was a non-
significant corielation of -0.06 to 0.10 1n difierent

lactations between the preceeding D.P. ana L.v.X,

Sastry et gl. (1982) studred 174 lactations oir Murrah
buffaloes ana found a significant correlation of 0.3%
petween D.P. ana C.l, The season of calving a hav signiiicant

effect on V.P. 1n buffaloes.

2.7 bService Period:

Lower reproauctive efficrency, seasonality of breeding
hamper tne buifaloes proauction ability. Thne rave of
efficiency of reproauction snould ve the primary lmportance
for the economic milk proauction in bufisloes. Tae bufiazloes
were known for their lethargic breeding. ITae service period
(SePs) plays a major ana vital rore in the reproauction

efficiency oi the buffaloes. The o.P. 1n buffaloes was



30

generally reported to be very long and taal was
attributable to Vvarious csuses like, silent heat, anovulatory
heat, ovarian inactivity, embryonic mortality, impaired
fervility, infertile services, poor anu improper management
ete. wathout giving sufircient rest to the uterus,
unnecessaxry shortening of the ».P. nad an unfavourable
influence on both health ana milk yield. wiae Variation an
b.P, among the buffaloes have been observed. The S.P. was
influenced by season of calving, parity, breed of the
buffaloes and managemental practices ete. The mecn values
of beP. along witva their herlctabilities as reportea by
Vvarious workers in aifierent breeds of buffaloes have been
presented in Iaple 2,6. The researcn findings of different
workers on S.P. and 1ts correlations wita other traits of
proauction and reproduction in various breeds of ouffaloes,

in aifiereat lactations were as follows.

Koali ana kalik (1960) studied 180 lactations of murrah
bufialoes and founa the maximum S.P. in the first lactation,

Iollowed by a steady aecline in subsequent lactations.

Khishin gt agl. (1963) stuagied 223 laccations of bhgyptian
buffaloes and found that, the length of b.P. decreased
graduzlly upto the fifth lactation.

Venksyya and dnantakrishnan (1966) studied 109 lactations
ol Lwrrah bufi'aloes belonging to MN.D.KH.l. Bangalore, and
found tihat, the season of calving aaa significant erfect on

the lengtn of d.P.
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Goswan. and Kumar (1966) stuated 3039 service pexg.'oda
oi Murranh buffaloes and found that, the S.P. was longer for
off-season calvers, than those calvea in other seasons. Yrom
tne first to fourth lactation the service perlods were
found to be 129.71, 112.11, 111.25 and 112.51 dagys
respectively.

Roy caoudhary anc bucci (1969) studlea 523 calvangs
ol Italien bufialoes ana found that, the effect of season
of calving over tane lengun of b.P. was signiflcant at
P/_0.0J.

Gall and Dev (1970) studied 207 lactations of Lurran
buifaloes and found a highly significsnt paenotypic

correlavion of 0.86 between S5.P. and C.l.

Sainazn et al., (1972) analysed 161+ lactvavion records of
murran bufialoes and found tnat, tne b«P. was highest in
the farst lactation and tuereafter it declined. Ihe season
of calvang was found to have a signiiicanv eirect on the o.P.
The significant correlation coefficients of S.P. waitn L.L.

and C.l. were found to be 0.62 ana 0.95 respectavely.

Rao eb al. (1973) studied 281 service periods of Surti
buffaloes ana found that, the efieci of season was highly
significant over the S.P. Ine monsoon calvers had shortest
(90.5 days), while the summer calvers hac the longest
(210.0 days) SeP.

Belorkar et al. (1977) studied Nagpurr oufidloes and
reported tae first to fifta laciation service periods as

130.60, 98.17, 85.83, 73.41 anda 81.31 day s respectavely.
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Mohan (1977) studied the murrah bulfaloes ana reported
the phenotypic and genetac correlations ol first S.P. wath
First LelleY. as positive anc non-significant; whereas the
phenotypic and genetic correlations of Iairst SeP. with first
Cels was positive and significant. The effect ol season,
over the S.P. was iouna o be significant. The heritabilities
of farst five semvaice periods were found to be 0.05, 0.01,

0.21, =0.22 ana =-0.03 respectively.

Basu gt gl. (1978 a) swudied 732 lactatrons of hurran
vuff aloes and found a highly signiiicant phenotypic

correlations of 0.96 between tne SeP. gna Cel.

Basu anc Gunai (1978 b) studied lactation records of
rurrah bufialoes and found tne phenotypic correlations of veP.

with LeL. and Cel. as 0.59 ana 0.98 respectively.

Bast (1978) reportea the range of pnenotypic correlations

between tae SeP. ana L.Mu.X. They varied from 0.2% to 0.50.

Kanujia (1978) stucied dacta of 820 Murran szradea
bufialoes ana reported taavy the L.P. was longest in the
first lactation, atter that a declining trend was observed
till fourth lactation. The eifects of season and paricy

were significant over the d.Ps

Basu et al. (1979) enalyseo tne records of kurrah bufialoes
naintained at NeDodels Karnal, ana founa the first five service
periods as 141.49, 135.52, 137.95, 130.46 ano 117.50 days
Iespectively.
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Johari anu Bhat (1979 a) analysea tae records of
Murrah graases and Tfounc a highly significent paenotypic

corcelalion of 0.98 between rirst d.P. and Col,

mpalkar (1980) stuaiea 684 calvangs of Nagpuri
buffaloes and founa taast, tne veP. was lowesu for the
butfaloes which cglved aurang tne nomal calving sesson

(Aupust-Decewber), than tne otier season calvers.

Reddy and Taneja (1980 b) analysed 2465 laciatious of
Murran bufli zloes and founa the phenotypic correlations of
DePs wWoLth Cele To be 0.73 to 0.93 an cifferent farms. The
genetlc correlations of wePe with otnler traits were either
not estimable or had nigh stanaard eriors.

Swain (1980) stuaiea the records of 46 lwurish
buf: aloes maintainea av MeDeRels Karnal and reported tae
correlation between dePe anu 4.F.Ce as «0.08, which was
non-significant. Tae S.P. uas founa to ve, significantly
affecteu vy tne parity and season.

ladav (1980) analysea the data of 392 hurrzh buffaloes
ana found taat, the first 5.P. hau significant ana positive
pheuotyprc correlations witn L.M.Y. ana C.l.

Porwal et gl. (1981) studied 191 calvangs oi hurrah
ouifsloes and reported that, vhe season of calvaing haa a
sagnificant eiiect on the S.P. Ine sum.er calvers had the
longest (235.43 aays) SeP., while Tne rsiny season calvers
hac tae shortest (186.85 days) SePo

Raizaoa anu Pandey (1981) stuuied reproductive pattems

an oufraloes and found thnaty, the bePs was significantly agher
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in off-season (March-June) calvers, than in the normal

season (beptember-k enruary) calvers.

Sastry et al. (1982) analysed 174 calvings of Murzah
buffaloes and found a significant correlation of 0.58 between
SePe and Cels The HePs was longest (265 days) for wanter
calvers ana snortest (134 days) for the buffaloes calved in

July ana auiust.

2,8 Calving Interval:

Ine period between the two .onsecuilve calvings was
callea as calving interval (Cels) ana 1ts components were
the veP. ana gestalion period. IThe V... was most 1mportant
reproduction traltv, as it represents cthe reproauctive
efiiciency of the amimal and hence itv was of vitsl interest
to the daary farmer from the economrc point of view. The C.l,
was found to be mostly infiuenced by the environental factors,
rather than genetic factors. In bufialoes the Ce... depencs
upon tae S.Ps, season of calving, parily, breea of ihe
animal anc managemenval practices. The longer calving
intervals were one of the major constrsints in the buffalo
farming. 1t Could be recauced in buifgloes by adapting suitavle

managemental practices round the year.

The mean values ol calvaing iatervals along witi thevir
heritvabilitvies, as Tregosted by Various research workers in
drfierent breeus of bufialoes nave been snown in ITable 2.7.

The research findings of different workers on Cel. and 1ts
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correlavions witn other traits of production end reproduction

1n various breeas of buffaloesy in aifierent l.ctations were

<8 followse.

Goswaml ana Nair (1965) stucied the calvang patterns of
hurrah grades «nd found that, tne C.le 01 ofI-seczson calvers
were longer vhan Uhe normal season calvers. Irrespecuive of
season of calvang, the calvang intervals became shorter and

saorter as tae agze of the bufislo aavancea.

Goswami and Kumar (1967a) studied the lacvation records
of 1484 hurrah bufialoes anc founo that, the low yielaing
burizloes have smaller calving intervals, whereas high
yieloing buiialoes heve longer calvang intervals in all the
lactations studieas The fairst Cel. was founc to be more
than the subsequent calving intervals. There was a continuous
falling trend in the length of calving intervals, as the

number of lactawions advancea,

Lal (1975) studied recoras of nurian bufialoes ana
reportea a ceclining trena in the Cei., from 455 Lo W40 days
frow the year 1959 to 1972, whica indicatea the graoual

improvement in tne herd for that traivt.

Gurnani v zl. (1976 b) analysea 489 czlvaings of Luurrah
buffaloes and reportea tnat the season of calving naa
signifaicans (P/_0.01) etiect on Yel. The buffaioces calvea
curing rainy season (July-Oclober) anc hinter season
(November-Feoruary) naa shorvest CYel. of 42l agys. 1n case
of late Winter (January-iebruary) and Summer (March-June)

calvers the calving intervals were found to be longer.
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Singh et gl. (1976) studied recoras of 878 hurrah
buffaloes. Parity and season of calving was founa to have
significant effect on the C.l. Buffaloes tnat calvex in
Ffebruary nad maximum (493.76 asgys) anu those calveo in July
hep the minimum (408.65 days) C.i. Buffaloes calvea in
Summer had longer Cel. of 457.83 dgys, than the other season
calvers.

Monan (1977) studled records of Murrah buffaloes and
reported that, tnere were significant effects of parrty and
season of calving over the U.l. The heritabilities of first
four calving intervals were founa to be 0.23, 0.05, O.41 and
0.59 respectively. Jin the first lactation the correlations
of Col. with LeMe¥o, Leley, DeP. and S.P. were found to be

positiye and signaficant..

Alam (1978) analysea the records of fgyptian bufialoes
and reported the correlations of Cil. with L.M.Y., L.L.
and D.P, as 0.30’ 00"“9 and 005}1‘ rGSpectlvely.

aApparao (1978) studied 662 calving intervals of Murrah
burfaloes and found a correlation of 0.79 between C.l. and

S.P. in pluriparous animals.

Basu eb al. (1978 a) studied 732 records of Murrah
buffeloes and reportea that, the efiect of season of calvang
was signiiicant (P/_0.01) on the v.l. lhe buifaloes which
calvea in Summer (april-Jdune) aad the maxamum C.l. (461.93
dgys), but 1t was minimum (428.26 days) for rainy season
(July=-beptember) calvers.
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Bhat (1978) reportea that, in bufialoes the length of
farst C.l. decreased/ with an increase in the number of
calvings. The first C.l. was founa c¢o be longer for lmgh

y1elders, then for low ylelders.

Kanujia (1978) stucied the data of 820 Murran graded
buffaloes and founa uvaat,toe C.l. was longest 1a the first
lactation, tnereafter aeclining trena was observed will
fourth lactation. Tne Cel. was significantly arfected by

the season of celvVing and parity.

Basu v gl. (1979) analyseu the Murrah ouffalo recoras,
belonging to NeVeRels Karmal anu reported that, the bumaer
season calvers nac the maxamum (452.93 cays) C.is,whereas
the rainy sesson calvers neoo the minimua (%17.18 dsys) C.l.
The first four calving intervals, were founu to be 45%.29,
436,71, ¥W5.65 and )+31.2é aay s respectavely.

Yanav (1980) analysed tne data of 392 Murrah buffaloes

and reported that, tne seasons haa significant effect on the

¥+

first C.l.

Almad et gl. (1981) analysed 1274 calvang interyals of
#1l1-Rgvi bufialoes of Pakistan ana founa that, the bufialoes
calvea in January have longest C.le (609.90 days), while
those caivea in June have the shortest C.l. (502.80 duys),
the drfferences were highly significant. Lige winter scason
calvers have sigmflcantly longer L.l. (569.10 dgys) than

busmer season calvers {506.60 agys).

Gupla et al. (1981) studiea 268 calvings of Murrah
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buff a2loes and found that, the parity and level ol milk
procuction have significant effects on C.l. The first four
calving intervals averaged 467, 467, W47 and 467 days

respectively.

Raizada ond Pandey (1981) studired 62 off-season and
38 normal season bufiaslo calvers. The C.l. was found to be
sagnificantly higher (5Wk.46 agys) i1n oIi-season (L:arche
September) calvers, than (4#17.1% days) in nommal season

(beptember-ifebruary) calvers.

hoy et al. (1981) analysed 386 lactatron records of
Murrab buiialoes ana reportea that, the efiect of parity
was significant on tne v.l., The first C,L. was founa to be

longest (490.38 days) than tae subsequent calving invervals.

Khire ev gl. (1983) studied data of 53 Nagpuri buffaloes
and found tne first four calving intervals as W41.13, 4OW.2M,
377.78 and 392.35 days respectively. The difiexrences
petween the C.il. were founa to be non-significant.

Naidu (1983) stucred 113 calvings of Murrah buifaloes
and found that, the season of calvang had a hlghly significant

efiect un the subsequent calving intervals.
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No. of Chgracter Hemta= Iame oi the worgers
Breed ob ser- mean bility dna year
vations (months)

Bnadawarl 96 48,00 0.45 Nagarcenkar (1978)

«d0= - 51.00 - Nagarcenkar (1978)

- d0m 96 45,39 - Sharma et al. (1981)
sgyptian 193 - 0.29 Malossini gt al. (1963)

—do= 1200 39.90 - kl. oheika gt al. (1967)
huxrah 300 46,80 - dmble etv al. (1970)

-dom 110 %1.00 - Gumani et al. (1971)

- GQw - 40,29 - Krishngmacharyulu

et al. (1973)

-G0e 500 48.60 - Raut ef al. (197W)

-d0m 123 4+1.00 - Gurnani gt zl. (1976a)

(0w - Y, 2 0.18 Mohan (1977)

~do~ - 41.30 - Bhat (1578)

~do~ - 42,40 - Bhat (1978)

=10~ 1468 Le.52 0.12 Magarcenkar (1978)

- do- - - 0.26 hagarcenkar (1973)

- Q0= 1926 1+, 00 - Sasomma et al. (1979)

-Q0- 107 41.00 0.38 Basu gt gl. (1979)

- A0 2465 k3.10 0.15 Red¢y et al. (1980b)

~ 30w - - 0.29 Redoy et al. (1980b)

- do- 162 42,71 0.38 Reddy et al. (198ca)

-d0- 392 55.78 - Yacav (1980)

- do= - e, 11 0.12 Gokhale (1981)

-do=- 936 - 0.35 Gurung et 41.(4982 c)

parrel  uyy 40,60 0.25  Tomar et al. (1968)

~do- 293 41.51 - Dave gt zl. (1969)

-do=- 857 42,00 - Amble ev al. (1970)

- do~- 1985 41,00 - Sreedharan et gl. (1973)

-do- - 43.30 - - 00~




Table 2.1: Continued

No. of Character Herita- Name of the workers
Breed ob ser- mean bility ano year
vations (months)
Murrah 820 42,69 0.5 Kanujia et a1. (197W)
grades
-do- 356 40.30 0.30  Bhaullar (1975)
- dO=- 3250 ’4—2.39 0.37 Bhat (1978)
- (0~ 733 Wy, 32 - Vharmesawar Das (1978)
- (0= - 42,40 0.37 Johari et al. (1979a)
-do=- 593 42,70 0.3%  Mangurkar et al. (1981)
Nagpurd 76 54 46 - Khire gv al. (1977)
Nali-Ravi 20k 39.91 0.2%  bhullar (1979)
-0~ 305 45.57 - lshfag et al. (1975)
-do= 611 47,07 - Caoadhary et al. (1978)
«=d0= 425 %1.99 0.1k Reddy et gl. (1980b)
Non-desc¥ipt = 49.50 - Bhat (1978)
Surta -66 53.70 - Singh ev gl. (1977)
- Q0= - 4L, 50 - Bhat (1978)




Table 2.2 : 300 dgys milk yield

No. of Character Herits- Name of the vorkers
Lreed obser- mean bility and year
vations (Kg)
Egyptian - 100%.30 - Eltawl ex al. (1976)
Mehsana - 1290.00 - Dev gt al. (1978)
hurrah - 1363.52 - Agarwala (1962)
~do- 149 1409, 2l - butt et al. (1965 a
- Q0= ge 1436. 20 - Dutt et al. (1965 b)
-Q0- - - 0.7 Igbaludein et gl. (1970)
-Gom- - 1658.33 - Basu et al. (1976)
- Q0= - 1637.34 - Basu et gl. (1977)
-QO= - 1647, 3% 0.22 Basu et al. (1978 b)
-do- - 1700.00 - Bev et al. (1978)
~GO=- 2038 1610. 2% - Nagarcenkar (1978)
-do=- 1926 1457.60 - Sasomma et gl. (1978)
-do=- 2089 1610. 2% - Gokhale et al. (1979)
- 4o 243 1678.00 0.25 Basu et al. (1979)
-do- 2465 163%.83 0.13  Reddy et al. (1980 b)
=GO~ 1466 1472.53 - Reday et al. (1982)
~do- 1156 - 0.18 Cheema et 2l. (1983)
-G0= 113 1500.00 - Nazdu (1983)
Murrah 540 1740.55 0.32 Dhnsa (1963)
grades
- 0= 58 1587.00 - Singh (1966)
- do- 1392 1611.69 0.17 Nagarcenkar (1978)
~do~ 593 1722.90 0.01 Mengurkar et al. (1981)
Nili-HRavi 50 1561. 29 - Chaudnary et gl. (1965)
-GO= - 1819.00 - Dev et al. (1978)
-30- 425 1706.53 0.08 Reddy et al. (1980 b)




Table 2.3: Lactation milk yield

L2

No. of Cnaracter derita- Name of the workers a
Breed obser- mean pility year
vations (Kg)
E%ﬁglagn 1063 152%.00 - Peeva (1977)
- G0= 189 1789.00 - Polaknronov et al.
(1977 b)
- do- 2017 1488.00 - Polikhronov et al.
(1977 ¢)
- 30~ - 1731.00 - Polikhronov et gl.
(1977 ©)
~do- 8l+1 1550400 - Vankov et al. (1979)
-do~ 220 1689.00 - Vankov et al. (1979)
Egyptiean 2738 1769 .0k - Aim (1967)
« do- - 2021.70 - Alam (1978)
- do- 4903 1968.00 - dbdul Azz gt al. (19¢
lvalrian k96 1879.00 - Roycnoudury et gl.
(1969 a)
- Q0= 588 1853.00 - Roycnoudnury (1970)
Murrah 180 1277.32 - Kohli et al. (1960)
-dO= 301 1735.02 - Arora gt al. (1962)
~-do- 1321 2251.22 - Arora gt zl. (1962)
- do- 136 2005.82 - Venksyya et gl. (196k)
-do= w72 1505.00 - I.4.Re (5)s 1. (196k)
- AO= 1091 1603.00 - Goswam1 gt gl. (1965b)
-do~ 300 1639.00 - Amble gt al. (1970)
-Go- 409 1725.48 0.53 Sane et zl. (1972 b)
- do- 500 1710.00 - Raut et al. (1974)
-G30~ 2189 1728.2% 0.16 Jowarkar et gl. (1975b
~do= - 1921.31 - Lal (1975)
- 0= 459 1476.00 - Gurnani et gl. (1976b)
~dow- - 0.17 0.17 Rao ez al. (1977)
-do~ - - 0453 Rao gt al. (1977)
- 30 - 1388.,00 0.16 Baat (1978)
-do=- - 1855.00 0.47 Bhatv (1978)
-0~ 2045 1540.65 0.26 Nagarcenkar (1978)




43
Table 2.3: Continued

No. of Character Herita~- Name of the workers
Breed obser- mean bility and year
vations (Kg)
Murrah 1926 1559.30 - basomma et al. (1978)
-do- 979 1787 .74 - Swaln (1980)
- G0~ 392 16%3.38 - Yadav (1980)
-do- 268 1575450 - Gupta et al. (1981)
~do- 896 1665, 25 0.16 Gurung et al. (1982a)
- do= 1466 1535.71 - Reday ez zl. (1982)
- G0~ 176 1492.00 - Sastry et al. (1982)
-0 - - 0.2+  Chakravorthy (1983)
Murrah 413 - 0.16 Mahadevan (1960)
grades
- do- 72 1339.00 - LA. R. (8) I. (196k)
-do- 293 1483.00 - Dave gt al. (1969)
~ 0= 174 434,00 0.28 Amble &% zl. (1970)
-Q0= 565 1997.00 low Rathi et gl. (1971)
-do- 1985 1751.00 - breedharan et al. (1973)
-do= 356 1564.81 0.32 ballar (1979)
- Ao~ 573 1709.5% - Kanujia et ai. (19752)
«do= 674 1736.29 - Kanugia et al. (1975Db)
~d0- 936 1692.00 0.19  Bhalari gt al. (1978)
- G0m 2842 1744.00  0.08  Bhat (1978)
-do= 733 176445 - Dharmesnwar Das (1978)
~do- - 1781.79 low Kanujira {1978)
- GO 1734 1867.38 - Kumar et al. (1978b)
-do- 1433 1693.35 0.12  wnagarcenkar (1978)
~do=- 2842 1997.30 0.08  Johari et gl. (1979b)
- do- 2137 1618.50 0.03 Patro et gl. (1979 a & b)
- do=- 1716 1880.00 0. 1% Patro gt gl. (1979 a & b)
-dO- 1348 1964%.00 0.08 Patro et _al. (1979 a « b)
- Q0= 1005 2039.50 0.0k Patro gt gl. (1979 a « b)
=G0 702 2024.30 0.18 Pacro gt al. (1979 a « b)
-d0=- 988 - 0.16 Bawa et al. (1980)




Table 2.3: Continued

No. of Character Herite- Name of the workers

Breed obser- pegn bility and year
vations (gg)

’z‘gggg - - 0.22 Bawa et gl. (1980)
-do- - - 0.2% DBawa et 2l. (1980)

-do- 863 1732.91 - Garcha gt al. (1981)
-do= 1125 1822.00 - Khanna et g1. (1981)
Nagpurs 348 1060. 20 - Belorkar et agl. (1977)

~do- 297 1049, 66 - Kmre gt al. (1983)
Nili-navi 20 1570437 0.28 Bhullar (1975)

- dOm - 2000.00 - Chaudhary ev al. (1978)

-ao~ - £700.00 - Chaudaary et al. (1978)

~d0= 5716 1702.00 0.5 Cady et al. (1983)

~ doe- - 064,00 - Cady et al. (1983)
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Table 2.4s Lactation length

No. of Character Hermite- Name of the workers and
Breed obser- mean bility year
vations (dgys)

Bhadawari 246 276.00 - Singh st al. (1962)
Bulgarian 712 266.80 - Polikhronov (196%)
i“ﬁﬁ??j‘ 2046 210,00 - Peeva (1979)
Egyptisn - 311.10 - Alam (1978)
lurrah 180 288.27 - Konhli et gl. (1960)
rLurrah 36 290,50 - Venkatratnam gt al.
(1961)
~do= 1051 284,00 |, - Goswami et al. (1965b)
- do- 300 317.00 - Amble gt 2l. (1970)
~do- 79 307.00 - Gill et =l. (1970)
- do=- 382 269.00 - Gumani et gl. (1971)
-do- 500 300,00 - Raut et al. (1974)
-d0- 3116 293.18 0.16 Jawarkar et gl. (1975a)
- do=- - 315.00 - Lal (197%)
- 0= - 304.25 - Basu gt agl. (1976)
-do- 123 283.00 - Gurnani et gl. (1976a)
- G0= 489 267 40 - Gurnani et al. (1970b)
- 3o~ 513 296.30 - Singh et al. (1977)
- do- - 273.53 - oingh et gl. (1977)
-Q0= 732 278.28 - Basu et al. (1976c) .
-do=- - 315.00 0.11 Bhav (1978)
- GO - 279.00 - Bhat (1978)
~ Q0= 1926 301.40 - basomma et gl. (1978)
- do~- 1437 299.01 0.07 Nagarcenkar (1978)
- do- 22 284.00 - Basu et al. (1979)
- Q0= - 269.00 - basu gt gl. (1979)
- Q0= 2465 296.39 - Reddy et al. (1980b)
- 0= 392 31%.00 - Yacav (1980)
~do- 100 317.60 - Raizada et gl. (1981)

-do- 909 287.40 0.06 Gurung et al. (1982b)




Teble 2.4¢ Continued
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No. of Cnaracter Herita- Name of the worsers
Breed obser- mean b1lity and year
vations (agys)

lurrah 17k 204,00 - sastry et al. (1982

~ 4o 113 293.80 - Nardu (1983)

- GOm
Murrah %13 - 0.06 Mahadevan (1960)
graaes

-QO= 174 279.00 0.26 Amble et agl. (1970)

- Q0= 576 303.83 - Kanujia et al. (1975a)

- dO= 674 272,88 - Ksnujia gt al. (1975b)

- 30w 733 29%, 29 - Dharmesnwar Das (1978)

- (0= - 292.80 - Kanujia (1978)

- GOm 820 296.72 - Kanujia (1978)

- 30~ 173% . 286.30 - Kumar et gl. (1978a)

- G0 2842 295.90 0.11 Johari et al. (1979b)

- GO 863 320.10 - Garcha gt al. (1981)
Nagpur 348 279.56 - Belorkar et al. (1977)

~do= 297 297.85 - Kmre et al. (1983)
Nili-Rava - 316.00 - Bhat (1978)

- do- - 285.00 - hagarcenkar (1978)

-do=- - 326.00 - Magarcenkar (1978)

-do=- 425 306.13 low Reddy et zl. (1980b)




Table 2.5: Dry period

W7

No., of (Cpgracter Herita- Name of the workers
breed Obser- mean bility and year
vations (agys)
Bulgarian 189 14,50 - Polikhronov et gl. (1977b)
x hurrah
Bgyptian 223 263.00 - Khismn et gl. (1963)
-Q0= - 200.30 - Alam (1978)
Italian 496 152.60 - Roychoudnury et al.
(1969a)
kurrah 1321 127.00 - Arora et gl. (1962)
~do- 236 160.80 - T(T;arma)taramam et al.
- o~ 60 171.00 - Ohg‘l et al. (1969)
~do=- 207 158.40 - Gill et al. (1970)
-do- 2790 153.19 0.1  Jawarkar et gl. (1974)
-do~ - 156. 28 - Basu et al. (1977)
=d0o= 123 203.00 - Gumani gt gl. (1976a)
-do=- - 190.00 - Gurnani et al. (1976a)
- d0- 39 176.40 - Gumani er zl. (1976b)
« G0 732 14939 - Basu et al. (1978a)
-d0= - 127.00 0.05 Bnat (1978)
-do~- 374 176.00 - Basu et 21. (1979)
-do- 709 196.00 - Basu et al. (1979)
- G0 2465 185,54 0. 1k Reddy et gl. (1980b)
-do-~ 392 263.77 - Yaaav (1980)
- do~ 711 157. 11 - Basu et al. (1981)
«dO- 174 178.00 - bastry er agl. (1982)
Murrah grades 574 195.90 - Kanujia et gl. (1975a)
- GO 674 159.70 - Kanujra gt al. (1975b)
-Gdo- - 169.36 low Kanujia (1978)
~do~ 820 197.33 - Kanujia (1978)

- 30w 2539 183.40 0.09  Johari et gl. (1979b)
-Go- 1125 163.90 - Knanna et al. (1981)
Nagpura 348 129.07 - Belorkar et gl. (1977)
Nali-ERava 1253 198.00 - Chaudhary et al. (1978)

Nili-Ravi %25 202,26 -

Reddy et gl. (1980b)
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Table 2.6: Service period

No.of Character Herita- Name of the workers
Breed obser- pesn bility and year
vations (days)
Italien 523 92.70 - Roy choudhury et al.
(1969b)

-d0~ 588 96.99 - Roy choudhary (1970)
hurrah 180 187.13 - Konli gt al. (1960)

-do- 105 149,36 - Luktuke et al. (1964)

-0 105 173.90 - Venkayya et al. (1966)

- d0- 3039 117.00 - Goswami et al. (1968)

-d0=- 237 135.00 - Guddy et gl. (1969)

-do- 1614 131.93 - cangh et al. (1972)

~do~ 473 129.08 - vingh et al. (1972)

~do=- - 140.45 0.16 liohan (1977)

~do= 732 133.27 - Basu et al. (19782)

-do~ 695 125.3% - Basu et gl. (1979)

-do- 2465 177 . 84 0.19 Reday etv agl. (1980b)

- GO= 1027 138.30 - Swain (1980)

-do= 392 276.31 - Yadav (1980)

- do- 150 206, 14 - Porwal ev gl. (1981)

-d0= 100 188.47 - haizada et gl. (1981)

«do- 174 161.00 - Sastry et al. (1982
Lurrah 820 187.53 low Kanujia ex al. (197
grades

«d0- 674 112.71 - Kanujia et gl. (1975b)

«G0= 2286 169.30 -0.001 wvhat (1978)

- G0o= - 125.00 - Bhat (1978)

~do- - 249,00 - Boat (1978)

~ (0 820 183.50 - Kanujia (1978)

- 0= - 152.05 low Kanujsa (1978)

- GO 1084 44l 11 0.11  Nagarceankar (1978)

- QO - 169.30 ~-0.001 Johari et gl. (19793)
hagpuri 348 9750 - Belorzar et al. (1977)
~do- 76 132, 86 - Knire et a1. (1977)

- do=~ 684 139.5k - anbalkar (1980)
Nili-Rava 1207 211.00 - Chaudnury et agl. (1978)
burti 281 163,76 - Rao et gl. (1973)
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Table 2.7¢ Calvaing ainterval

B No. of Caaracter Herita- Name of the workers

reed obser- mean bality and year

vations (days)

Bhadawarys 26 553,60 - Singa et al. (1969)

bgyptian 223 52440 - Khishin et gl. (1967)
- 0~ 1200 48y, 74t - d1-Sherkh et al. (1967)
-do- - 507.90 - Alim (1978)

Murrah - 476, 80 - Tomar et al. (1960)
~do= 238 513.40 - Bhatnagar et gl. (1961)
-GO= - Li+2.00 - Agarvwala (1962)

- do- 236 %51.00 - Venkatratnau et al. (1964)
«do= 266 461,00 - Guddi er al. (1969)
-do- 300 477,00 - Amble ev al. (1970)

- d0- 207 451,90 - Gill et al. (1970)
~do- 382 439.00 - Gurnanl £t gl. (1971)
-00~ - 457.00 - Lal (1975)

-d0- 123 481,00 - Gurmani er 2l. (1976a)
-0~ L89 43k, 00 - Gumnani et al. (1976b)
- GO 582 L33.46 - oingh et al. (1976)
-do- 296 436.63 - oingh et al. (1976)
-QO- - 5,31 0.10 Mohan (1977)

- (0= 732 Ll 90 - Basu gt al. (1978a)

- d0- 2589 479.50 0.01 Baav (1978)

- do~ - 495,10 - Bhat (1978)

- Q0= - - O34 Nagarcenkar (1978)

~ a0« 732 435.25 - Basu et al. (1979)

~ 30 265 485.15 0.05 Reddy et azl. (1980Db)
-do= oliks 46,06 - swain (1980)

- 0= 392 £36.00 - Yadav (1980)

- dow 268 477.00 - Gupta et agl. (1981)
~do= 150 517.00 - Porwal et al. (1981)




Table 2.7: Continued
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No. of Cnaracter deritae~ Name of the workers
Breed obser~ nmean bility ana year

vations (days)
murrah 100 %96.39 - Raizada gv ai. (1981)

- 40~ 386 168,42 - Roy et g1. (1981)

- do=- 174 467.00 - Sastry et zl. (1982)

-Q0~ 113 159.00 - haidu (1983)

Pl oo 165 495.00 0.3+  Dansa (1963)

-do=- - 414,00 - Goswami gt al. (1965a)

- d0= 174 454,00 - Mmble gt gi. (1970)

- 4o~ 520 497.63 -0.10 Kenujia et gl. (1974)

-do=- 674 430. 11 - Kenujia gt gl. (1975b)

~do=- 820 487.36 - Lanujia (1978)

-do=- - 461.70 - Kanugia (1978)

- dO= - 479.50 0.01 Johari et al. (1979a)
Nagpura 92 403.00 - £mre et gl. (983)
Nilai-Rava 350 52k, 00 - Ishag et al. (1979)

-d0= 12l 530.00 - Chaudhary et al. (1978)

-Q0m 425 508.39 - Reddy et al. (1980b)
Non~descript - 481.00 - Boat (1978)

- 0= - 4€5.00 -

Ra&pd( 1978)
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CHAPTER 3

MATERLALS> AND MBETHODS

3.1 Background of the data:

The present dats on production and reproduction tralts
in bufialoes were obtained from the history and pedigree
sheets of 839 Murrah graded buffaloes belonging to Ambala,
Ferozepur and Jabalpur military dalry fams, malntained
over a period of 15 years, from 1968 to 1982. The famm,
period ana season wise frequency distribution of buffaloes
in different lactations were presented in lable 3.1.

All tne milicary darry farms were under the control
of lirectorate of milivary dairy fams. Veeding, housing
and otner menagementval practices were nearly uniformm at
all the fams. All practices were in accordance with the

standards prescribed by the Directorate of military fams.

Feeding.

The supply of fodder was ensured nearly taroughout
the year, either as green fodder or as silage. Green
fodders like, berseem, luceme, malze, jowar, oaLs, turnip,
rape or cow pea were usually given. Whereas cnopped jowar,
malze, bajra and wheav strawv were used as dry fodder. Ine
animals were stallfed, but were let loose in open padaocks.
iane concentrate ration was fed abt the tame of milking. Ine
extra allowance of concentrate ration was provided to the

pregnant animals and iirst calvers.
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The calvers were allowed to suckle their dams only
for the first tnree dsys after calving. lhereaften they
were weaned and fed whole milk, skim milk and calf starcer.
The skam milk was 1ed from second week onwards and skipped
by 26tun week of age. IThe feeding scheaule were as follows.

Grouth ration:

Feeding schedule of the calves from blirta to si1xX montas

age Colostrum Whole &kim  Calf Concen- Feeding

(days) (Kg) milk milk starter trate times/
(Kg) (Kg) (Kg) (Kg) day
0=3 2.6 - - - - -
be'? - 3.5 - - - 3
8«14 - 3.5 049 0.05 - 2
15«21 - 2.6 1.8 0.10 - 2
2228 - 2.6 3.1 0.15 - 2
29-30 - 18 3.5 0.30 - 2
3135 - 1.8 3.5 Oek5 - 2
36-h42 - 1.3 3.1 0.70 - 2
L3-49 - 13 3.1 0470 - 2
50~56 - 13 3.1 0.90 - 2
57-63 - 1.3 31 045~ 0.45 2
6470 - 0.9 2.6 0.23 0.90 2
7 =84 - 0.9 2.6 - 1439 2
85-112 = - 2.2 - 1435 2
113-140 - - 1.8 - 139 2
11- 168 - - 1.3 - 1.35 2
169-182 - - 0.9 - 1.39 2
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Pregnancy ration given to the burfaloes

Peraod Young stock
(conceiving at the First Remarks
age of 2.% years) calvers

/

a) From the date of 1 Kg - Expected
c;r;fi;gation of peak yleld
gr fﬁ c?lf (BFY) was

s d

b) 90-60 aays before 1.5 Kg 1 Kg assumed as
calving 9 Kg.

c) 61=30 dgys before 2.0 Kg 16.00 »%
calving LEY

d) 30 dgys before 3.0 Kg 25.00 %
calving EFY

Production ration given to the buffaloes in milk

Concentrates to milx raivio

1:3 1:25 132
Upto 9 Kg aarly Over 6-9 Kg Over 9 Kg dairly
yield darly yield yield

Une Kg ration was given tvo all first calvers from tae

date of calving to & years of age.

Deduction of concentrates:

Fifty per cent reduction of concentraves from production
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ration would be made in the first week and 25 per cent in
the second week after calvang. Inereaftesr full ration would
be fed wathout reduction. In case of exceptionally nlgh
ylelders, the migh energy ration would be specially computed

and fed.

Housing:

Ine young calves, heifers, ary stock, dowun cglvers and
milking animals were houseu separately in separate bamns.
IThe wilking animals were kept in open paddochs except atb
tne tame of milking.

«1l the enclosures were constructed in such a wgy, as
TO ensure provection of the anaimals from severe or extreme
climatic stress. All sheas were provided wrta good
ventalation, lightening ana watering arrangements. buring
hot weauner the animals wecre protected by sprimkling of
water. Wwallowing facilities were also providea for tie
comfort of the buffaloes in summer, Ulesnliness of the
barns were maintainea by sweeping and washing the orans
regularly twice a dgy.

Management:

Io ensure good hezlth asna proper care the nerd was
dividea invto, young calves, calves, young stock (heifers),
dry stock, pregnant cows, down calvers (animals which were
due To calve in 10-19 agys) and milking animals and were
looked after separately.
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Natural service by the good pedigreed bufialo bpulls
were practicea at all famas. Tae bulls were let loose
along with the females in the open paddocks, both in tane
mornang and evening. The dehormning ol bufialo calves was
not practiced in any of the famms. Bufialoes were nand milkea
twice a dgy at equal intervals. The milk yield was recorded
at eacn milking for each animales Milk recording starts

from tne fourtn dsy onwards aiter calving.

Pedigree sacet ana m.story sheet were maintained for the
indavidusl animal. To ensure regular breeaing in the hera,
fertality cneckup, ana follow-up actions were unaertaken
for tne whole stock by prompt vVeterinary service., 4ll the
anlanls were vaccinagted sgaanst mgjor epizoolics viz. Yoot
and moutn, Handerpest, idaemorrhagic septicaemia and Dlack
Quarter etc as per scaedule. Ueworming was also done
periodically. all the gnimals were Lestea for Iuberculosis
and Johne's disease and the positive reaclors were
seggregatea ana cullea. Ine buffaloes were also culled
perioaically depending upon the productive, fertrlity and

other reproductive problems.

3.2 Materrals (vata):

Ihree thousana six hundred seventy-eight lactations
pertaining to firsv five lactations of 835 buffaloes, which
were the progeny of 80 sires fomued the materials for tae
present study. The frequency discribution of bufialoes
and their sire groups at difierent farmms, an different

lactations were presented in Table 3«2.
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Buffaloes having a minimum of 3 complete and nomal
lactation records, were only included f{or the study.
Lactalions preceded by asbortions, svall birchs, premature
births and also tne sbnormal lactations like lactations
with less than 150 days lactation period were excluded Irom
tae study.

Ambzla, Yerozepur and Jabalpur farms were coded as

F1, 1'2, and ¥3 respectively.

The records were collected from 1968 to 1982, covering
a period of 15 years, Iue entire duration was divided into

3 perrods of § years each.

Period 1 (P1)= 1968, 1969, 1970, 1071 and 1972

Peraod 2 (Py)s 1973, 197%, 1977, 1976 and 1977
Perzod 3 (Py): 1978, 1979, 1980, 1981 and 1982

The years were considered according to the year of
calving. Depending upon the calving pattemn of the bufialoes,
each year was further divided intc two seasons.

Most calving season (b1): July to December

Least calving season(sa)z January to June

The gctual milk yireld given auring a lactation period
of 300 dagys or less than that period was considered as the
300 days milk yield. To study the influence of the preceding
DP and CI over the ovher tralis of production and
reproduction, the DP and CL were included from the second
lactation onwards. Hence, thouga five lactations were
enaly sea only four dry periods ana four calving intervals

were included in the present study.
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The heritability, phenotypic and genetic correlations
of age at first calving witn otner tralts were based on 788
half-s1b progeni es of 72 sires pervaining to Iirst

lactation oaly.

In case of peak yiela, 300 dgys wmilk yield, lactation
milk yield, lactation lengiLn and service period, tae
heritapilities, 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 6060 nalf-sib progenies of
61 sires and an the fifth lactation they were basea on 368
halisib progenies of 36 sires. In the pooled aata
those estimates were based on 3664 half-sib progenies of

85 sires.

The heritability estimates, paenotypic and genetlc
corrvelations for dry period and calving anterval started
irom second lactation onwards. In the seconad ana third
lactations vthey were based on 789 nali-sib progenies of
72 sires. In tae fourtn lactation they were based on
606 hzlf-sib progenies of 61 sires and in the fifth
lactation they were based on 368 half-sib progenies of 36
sires. in the ,ooled dats the estimates were based on

2823 half-sib progenies of 83 sires.

The analysis for different production ana reproduction

traits were carried out, lactation wise upto fifth lactation
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ana 2lso on the poolea data of the five lactations.

The aifferent tralts studiea were:

1)  Age al first calving

2 Pegk yield

3) 300 days milk yield

4) Total lactavion milk yield

%) Lactetaion length~

6) Service period

7) Dry period 7

8) velving interval?

9) Genetic and pnenotypic correlations among the above
tralts

10) deritabalities of the above traits

3.3 Mmethodology used:

48 tnhne number of opservations in eacn class was
unequal, the different kinds of effects such as farms,
perioas and seasons can not be separated directly wath the
ordinary metnods of analysis of vam:ance. Hdence the least
squares method oi analysis (Harvey, 1979) was employed. The
pranciple of the technique was TO winimise the error
sum ol squares, sum of sguarec differences between observea

and expected values, ca.led the resicual sum of squares.

The following fixed efiects mathematical model was

employed for snalysing the data for non-genetic factors
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influencing tae production and reproduction traits an

buffaloes.

Yijkl

Where, Y13kl =

It

i
Py
Sk

e1jkl =

=M+ FL + Py + Sk + exjkl

the observations of the character made on 1lth
animal, in tne ith fam, jth period and kth
season of calvang

the population meesn common %o all observations
the effect of ith fam ( 1= 1...3)

the effect of jth perlod of calving (J= 1¢+.3)
the effect of kth season of calving (k= 1es42)

the random method associated witn each
observation distributed normally and
independently witn mean 'C' and varlance o’g

3.3¢1 Least sqguares analysis of datas

The procedure adopred was as follows.

Setuing up of normal equations.

From the mavhemgtical model, a system of nommal equations

were set up ond these were presented in Table 3.3 To estimate

the 9 unknowl constants, 9 normal equations were formed and

vaese were 1 for[[ , 3 for fams, 3 for perrods ana 2 for

Seasons.

matrix.

These equations were then set up in the fomm of

Izaple 3+.3: Set of normal equations

Model:s

M

Fi
P
sk

Yijkl = JA+®  + Pj + 8k ¢ eljkl

M Fi P Sk Relly

Neoe Nlees NJeee NKees = YLeoes
Nises Nises NlJese NlKeoe = Lleses
NJjees nijees NJese NJKeoso = XJoose

nk‘.. mk'.. an.‘. nk..‘ =Ik...l
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Inposing the restrictions:

since the equations were not independent, an unique
solubtion could nob be obtvainede For obtaining the estimates
of least squares consvants, following constraints or

resvrictions were lmposed. By amposing taese restrictions

EiFi =Zjl’j = ZkSk =0

on the estimates of constantsy, 1t was possible to compute the
¥y y P; and &. Tne restractions were imposed 1n the
followang manner,

En_g_posing restrictions for main effects:

Sinece tnere were taree farmms, the nl) values in the
column corresgonding to the 3rd farm were substracted from
nij values of all previocus columns (two in number). In tne
rovw-wlse reduction, nij values in the 3rd row were substrated
from ni1j velues of all previous rows. Thne samllar procedure
was adoptea, while imposing the restrictions perrod-wlse
and sesson-wiLse. Iiard pernod and second season were
suppressed.

Heauction o1 RiM (volumn vector):

The segme procedure acopted in column-wise reduction
of ni1j watrix was followea for reducin, REM. The || element
was left undisturbea and manipulabtions were made in
coefficlients of mawn effects.
list n ts:

Thne reduced niJ matrix was symmetricsl about i1ts main

diagonal ana was of the dimension 6 x €, made up of 1 row
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and coluan for )u,.?. fc;r fams, 2 for periods and { for
season. Similarly reduced RHM was a column vectors of
6 rows. Constants were obtalned as follows from the inverse

of reduced matrix and RHM's oI the equations.

Reduced ni1j) matrix x constants = Reduced RHM
6 x6 6 x 1 6 x 1
Constents = Reduced nij mstrix x Reduced RHM

IThe estimates corresponding to the elements that were
suppressSed whlile reductions were carried outy, were obtalned

Ly using following relationshipse.

F3 = «(Fy + Fp)

h:d
i

-(P1 + Py

8 = =(8,)

Least squares anglysis of variance:

Computing sum of squares (8)

1) Total uncorrected sum of squares

: 2
§::1. <"'-‘..12‘“'1<221. Yi;]kl was obsained for each
character by the usual method.

2) Sum of squares for main effects were estiwated using
the values of constants obtained and the value of variance-

covariance matrix.
2
Error S8 = Y -R F
LELE Y g, (U, i, By, Sk)
where, R was Rid element corresponding to the constants

M’ B, B andsk. bums of squares due to main efrects
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were obtained by using the following eXpressions.

1

-1
S8 for the i1th set of main effects = Bl Z:L Bl

Where, B; was the column vector of the constants for ith set

ol maan efrects.

1
B, was the transpose of By, 1.e. row Vector.

-1
z.i was the inverse of the segme .t of the inverse of the
Variance covariance matrix, corresponding by row and column

for 1tn set of constants.

After obtainang the values of tovtal ©88., erroAds and
maan effects Sb, analysis of variance table was set up. Tne

pattern of analysis of variance was saown in Tacle 3.l

Table 3.4: Pattern of analysis of variance

Source d.f. 88 MBS 'F' value
1 =1 Farms/Error
Fams 1w By 244 By SS8/d4f MsS / MSs
1 =1
Peraod J=1 BJ Za B.‘l S8/df Perrods/Error
4 1SS MSS
Season k=1 By 7 By 88/df beason/ Error
o Moo MSS
Error residual ZiZJZkEl p 4 1jkl— 8b/df

B(“,Fl ’P;} ) sk)
13 2
Yo tal -1 zlzazkzl Y sS/ar
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The mean sum of squares (MSS) were obtelned by dividing
the sum of squares of each, by the corresponding d.f. 4nd
by dividing the effects (famm, perrods, season) MSS with tne
corresponding error MSS.,, 'F' values were obtainea. for

testing tne significance of arfferent efiects.

Istimation of least squares means and their stanaard errors:

Least squares means were obtalned from known values of
J1 and least squares constants by using the following
eXpressS1lons.

Least squares mean for F; =M + F,
Least squares mean for Pj =M * PJ
Least squares mean for & .-.M + S
btandard error for least squares mesns oi main effects

were obtalned by using values of error mean sum of squares

enda the elements of variance-covariance matrix.

ssotl = | (oMl &

S8E (MU+ al) = I(CMIM- Cig + 2 CclUy) 6'5
Where,

CMM= elements of Variance-covariance matrix
corresponding to M row and column

Cij = element corresponaing to ith effect by row and \
column
CMy = element an the AAth row and 1th column or effect
2
6 = error mean sum of squares
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Duncan's Multiple Range Test (LMRT):

After completion of analysis of variance to test the
significance of different effects, DMRI as modifiea by
Kramer (1997) was employed to make all palr-wise comparisons
vath the use of inverse elements and stanaard deviagtion for
error. The test was performed in the followang steps
(Barvey, 1975).

1 Least squares means for a particular effect under
stuay were arrangea in a descending manner, largest to

the leftv and smallest two the right.

2) (ia-i'b) Vvalues 1.e. difference between the two means

vere estlimated.

Where,
ia = least sguares mean for efiect (treatment) a.

‘.'fb = least squares mean for effect (treztment) b.

3)
(ia "ib) 2
Caa * %p -2 Cyp
—
was then estimated. -
kWhere,
C,; = dragonal element of Variance-covariance matrix

. corresponding to a.

Cbb = dlagonal element of variance-covariance matrix
corresponding to b.

= Non-diagonal element corresponding to atn row and
bta column,

G
&
l
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L) The value (Kezpn 2) was determined.

wWhere,

§ =1 f Error MSS

159
n
]

significant (P/_0.05) studentized range value
in Duncan's table (Duncan, 1995) at p and n2.

where, p = number of means in the range choosen.

ny = number of df for the error,

5) The difference between the palr 'a and b' was considered

significans, 1f the value

(¥a ~Ip) 2

was found greater then ((e Z pn2)‘.

Estimation of values in variance-covariance matrix

corresponding to the absorbed elements chat were suppressed:

For all possible coumparisons among least squares means,
1t was necessary to obcaln tne diasgonal element and ofi-
diragonel element of all the effects including those tnat
were suppressed. These Values were estimated from the
available values of vVariance-covarlance mat.ix in the

following manner.

Cl+ Fy J(cubh» ory By e2 (CMF) 6,
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Where,

Cil= value of variance-covariance matrix corresponding
to ML row and column.
CF3F3 = -(CE'1F3 +* CF2F3)
Where,
CF4F3 = =(CM + Fy + CF4CFp)
CEgFy = =(CAL+ Fp v OFF)
and CMFB = -(CMF1+ CuFa)

!

Using the same techniques, values of Variance-covariance
matrix corresponding to other suppressed elements were found
Ol bs

Correlation of the datas

Records were corrected Ifor significant efiects of fam,

period and season Ior each character using the relationsiip.

(Xi;kl = correcuved record
Yi skl = uncorrected record

oF correction factor

bstimation of genetac and phenotypic parameters:

deritabilivies, gwnetlc and phenotypiec correlations
of various traitls were estimated from the corrected data.
¥From farst wo fifth lactation, the heritability, phenotypic
and genetic correlacion estimates were basea on tae sires,
havang a manimum of 5 daughters each. And in vhe pooled data,
the estimates were basea on the sires, which have gov
mainimum of 10 caughters per sire. bire varliance and

covarignces were estiamatea from those sires only.
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Tae following generallsed model was usea to estimate the

components of genetic variances and covariances.
iy

3 =u+ﬁl+ eL)

Where,

X,

M
et

Jth observation of 1tn sire for a particular
cnaracuter.

n

overall mean or population mean.

effect due to 1tn sire common to all ats
daughters and

2
random error, wnich was NID (O, o’e)

]

eLJ

L]

Assumption,

&(Sl)z B (el;l) = 0

2 2
E(si)a.-. ¢, ana E (el)) = o’e2

Heritability estimation:

der tabilities were estimated by paternal half-sib
correlation method ags outlined by uazel and Terrall (1945).
Ine estiwated sire component of variance was used as zn
estimate of one fourth of the adaltive genetic variance,

Table 3.5: Analysis of variance for estamation of heritability

Source af 58 MSS Component
N 2 b 2

Sires (-1 885 884/(s-1) 6, +K &

(Between sires) = MSg

Error (N-5) 88  SSf(N-8)  @°

(Progeny wathin = MSg

sires)
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where,
S = number of sires
N = total number of progeny
K = average number of progeny per sire
2 MSg - MS
Ke = s e

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

estimaved by the following formula.

2 (E.‘.K)a. 2&2
K (n-1)
y 62
n2= 58
6 =+ 6‘2
8 e

The standard error of heritability was estimatea by the
fomula gaven by Dickerson (1960) as follows:

2 (Mb‘)s (Mb‘)w
KS = *
2
Kns nw
Where, '
(MS); = mean squares due to sires

(MS) |, = mean squares due to error

ns = degrees of freedom between sires

nw = degrees of freedom for error

K = coefficient of the sire component



71

Genetic correlations:

The estimation of genetic correlation coefficient rests
on the resemblance between relatives in a manner analogous
to the estimation of heritabilities. JIn case of genetic
correlations, insvead of computing the components of variance
of one trait from the analysis of variance, the components
of covarrance of the two trai.s were computed from enalysis
of covarriance. The cross products of values of the two
characters for each individual were summed up and the total
sum of products were partitioned according Lo the source

of varration,

The genetic correlation coefficients among proauction
and reproduction tralts, were esvimated by paternal nalf-sib
analysis of covarrence as described by Hazel eb_al. (1943).

The genetic correlation coefficients (rG) were

estamated as followvs:

G, = Cov. (81 83)

J Vsi Vg

where,

Cov (8, 8;) = Componeat of covarirance between
sire group for vwo traits (ij3)

Vez = Component of sire variance for
ith travv
Vsj = Component of sire varrance for

Jth trait
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Standard error (SE) of genetic correlation was estimated

after Robertson (1959), by the following formula:

2 2 2
5E (xG) = 1=-1G SEhi SE h
2 2
J‘;"’" h™a hj
Where,

rG = genewic correration between the character 1 and jJ.

h21 and 1123 = heritability of characters 1 and ] respectively.

Phenotypic correlations:

Ine phenotypic correlations were estimated by the method
described by Searle (1961).

e

Cove Iy T
rPiPa= Tkl

[ o)
Where,

Cov.e I, T. = Total couponent of covarrsnce of ith and
Jth character.

VI, ,VI;= Total components of Variance of 1th ana jth
characters respectively.

rPiP;; = Phenotypic correlation between ith and jth

13

characters.

SE of P:LP;; was claculated by the formula given by Panse and
Sukatme (1967).
SE ( rPin) =

N-.2

wWwhere,
N = Total number of znimals.
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4,1 Age at first calving:

The overall least squares mean for AFU was estimated
to be 1221.30 days (Iable 4.01).

The least squares means of AFC was highest for buffaloes
at ambala famm (1257.00 days), followed by Ferozepur (1207.47
deys) and lowest in Fabalpur fam (1199.43 days). Duncan's
Multaple Range Test (DMRT) revealed a non-significant
difference between AFC in Ferozepur and Jabalpur farm. The
AFC in smbala farmm drffered significantly from rest of tine

two fams.

Ine least squares means of AFC in period 1 was highest
(1270.66 days), followed by perzod 2 (1208.08 days) and
lowest 1n period 3(1185.16 days)« DMRI revealed a non-
significant aifference between the AFC in period 2 and
perioa 3. But the AFC pernod 1 daffered significantly

from rest of the two periods.

Ine 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-sagnificant difference
between these two estimates.
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Least squares analysis of variance (Table %.02)
revealed that, the AFC was affected mighly sagnificantly
by the fams and period, while the season of calving, had
no sagnificant effect.

The heritability, phenotypic and genetac ::orrelations
of AFC with other traius were presented in Table 4.17.

The heritability of AFC was estimated as 0.24% + 0.03 .

All the genetic correlations of 4FC wath FY, 300 agys
milk yield, LMY, LL and SP were found to be non-significant.

Tnere was a hlmighly signaficant pnenotypic correlation
of 0.12 between AFC and Px. JThe correlations with 300 days
malk yield and LL were 0.07 and -0.06 respectively. Both the
correlations were significant. whereas the correlatvions with
LMY and SP were non-significant.
h,2 Peak yield:

The overall least squares mean for FY was found to be
9.80 Kg (Iable 4.03). The least squares means of PY in the
first five lactations were 8.40, 9.73, 10.21, 10.46 and
10.3% Kg respectively. There .was a gradual increase of PY
upto fourth lactation sna declined in the fifth lactatvion.

The overall least squares means for PY was highest in
the imbala fam (10.10 Kg), followed by Ferozepur fam
(9.78 Kg) and lowest in the Jabalpur fam (9.51 Kg). DMRT
revealed that, the means of all the fams were significantly
driferenv from eacn otaer. In all tne tnree farms, the FPY
gradualiy ancreased upto the fourcth lactation and then

decreased in the fifth lactataon.
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The overall least squares means for PY was lghest in
period 3 (10.41 Kg), followed by period 2 (10.09 Kg) and
lowest in the period 1 (8.89 Kg). DMRT revealed that, the
mean pesk yields 1n all the periods were significanily
different from each otaer. In the perrod 1 and period 3,
the P gradually increaseda upto the fourth lactation and
then declined an the fifth lactation, but in period 2, there

was a gradual increase in FPI upto the faftn lacvation.

The overall least squares means of FI wa s migner in
buffaloes that calved ain season 2 (10.04 Kg), than in
buffaloes whicn calved in season 1 (9.55 Kg). DMRI revealed
a significant difference between the two estimates. In the
buffaloes that calved during season 1, the PY gradually
ancreased upto the fifth lactation. Whereas in bufialoes
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
%,0%) showea that, the overall effect of famms, periods and
seasons were haghly significant on the PY. When the effects
as per lactation wise were consldered, the eifect of famms
on the FY were highly significantv an the second and thaird
lactation; significant in the fourth lactation =and
non-signiflcant in tne first aad faiith lactations. The
effect of periods over the PY were highly significant in
all the lactations. The effect of seasons on the PY were
hignly significant in the first and fourth lactation;

significant in the third lactation and non-significant in
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the second and fifth lactations.
The herm tabilities, phenotvyprc ana genetic correlations
of PY with other traits in different lactations were presented

in tables 4.17 to 4.22.

The overall heratsbility of PY was found to be 0.18 £ 0.01.

The overall genetic correlations of PY with 300 days milk
yield, IMY, LL, preceaing DP, 5P and Cl were estimated to be
0.9%, 0.93, 0«14, «0.53 and -0.50 respectavely. 41 the
correlations were highly significant, except with LL which
was inconclusive, assSociated with large standard error.

The overzll phenotypic correlations of Y with 300 days
milk yield, LMY, LL, preceding DP, P and CI were estimated
as 0+71y 0.65, =0.04, =0.10, ~0.09 and =0.09 respectively. All
ihe correlations were aighly significant except, the

correlavion with the LL which was non-significant.

4,3 300 days milk yield:

The overall least squares meaa for 300 aays milk yield
was found to be 1955.47 Kg (Table 4.05). Lae least squares
means of 300 days malk yiela an the first five lacvations
were calculsted as 175%.70, 1971.18, 2015.31, 2044.24% and
2017.23 Kg respectively. Inere was a graaual increase of
300 days malk yaeld upto the fourth lacvation and decreased
in the fifth lactation.

The overall least sqguares means of 300-days milk
yield was highest in the Ferozepur famm (2047.56 Kg),
followed by Ambala farm (1991.84 Kg) ond lowest in the
J ebalpur famm (1827.02 Kg). DMRY revealed that, the means of
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211l the famms were significantly different from each other.
In Ambela znd ¥Fero zepur farm the 300 deys milk yield increased
upto fourth lactation and decreasea in the fifth lactation;
while in Jabalpur fam there was a gradual increase upto

fifth lactation.,

Tne oversll least sguares means for 300 days milk yield
was highest in period 2 (2057.26 Kg), followed by period 3
(1990.62 Kg) and lowest in perzod 1 (1818.53 Kg). LMRI revealed
taat the mean 300 days milk yields in all the periods vere
significently different from each other. In period 1 the
300 days mailk yield increased upto tmrd lactation and
aeclined in subsequent lactations and in period 2, 1t
increased gradually upto fifth lactation. Whereas in period 3
tae 300 dgys milk yield increased upto fourtn lactation and
decreased 1n tae fifth lactation.

The overall least squares means of 300 days milk yield
was mgher in buffaloes whlcn calvea during season 2 (1997.36
Kg), than in the buffaloes that calved during season 1
(1913.59 Kg). DMRT revealed a significant difference between
the two estimates. In tiae buffaloes that calved during season 1,
the 300 dgys milk yield gradually increased upto third
lactation. whereas in those buifaloes that calved during
season 2,the 300 days milk yield increasea upto fourth

lactation and declined in vne fi1fth lactation.

The leasl squares analysis of variance (Table 4.06)

revealed that, the overall effect of farms, perioas and seasons
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were highly significant on the 300 asys milx yield. As per
lactation wi.se effects were concerned, the effects of fam
were highly significant upto fourth lactation and non-
significant on the fifta lactation 300 days milk yileld. The
effect of periods over the 300 dagys milk yield were highly
sitgnificant an all the five lactations. Tne effect of
seasons were mighly significant in the taira lactation,
signmiiicant an the second and fifth lactation and non-

significant in the fairst and third lactation.

The heratability, phenotypic and genetlic correlations
of 300 days milk yield with other traits ain different
lactations were presented in tables 4#.17 to L.22.

The overall heritabilitwy of 300 dsys milk yleld was
founa to be 0.17 + 0.01.

The overall genetic correlations of 300 deys milk yield
with X, IMY, LL, preceding DP, SP and CI were estimatved as
0.9%, 0.99, 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
assoCirated with large standard error.

The overall pnenotypic correlation: of 300 days milk
yield wath PX, LMY, LL, precedang DP, 8P ana Cl were
calculated to be 0.71, 0,96, 0.36, ~0.07, 0.15 and 0.02
respectively. The correlation with CI was non-significant;
the correlation with DP was negative but significant and

all other correlations were mighly significant.
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L,4 Lactataon milk yield:

The overall least squares mean for lactation milk
yield (LMY) was found to be 2043.07 Kg (Table 4.07). The least
squares means of LMY in the first five lactations were 183k4.86,
2058,3k%, 2109.6%, 2137.00 and 2110.43 Kg respectively. IThere
was a gradual increase in the IMY upto fourth lactation and
decreased in the fifth lactation.

The overall least squares means of IMY was highest in
the Ferozepur fam (2138.89 Kg), followed by Ambala (2084.25 Kg)
and lowest an the Jabalpur famm (1906.05 Kg). DMRI revealed
that, the means of all the farms vere significantly different
from eacn other. In ambgla farm the LMY increased gradually
upto fourth lactation and declined in the fifth lacvation.

In the Ferozepur fam the IMY increasea only upto tnird
lactation and decreased in the subsequent lactations. Whereas
in the Jabalpur farm the LMY increased consistently upto

the fafth lactation.

The overall least squares means for IMY was highest in
perrod 2 (2163.18 Kg), followed by period 3 (2066.19 Kg) and
lowest in perrod 1 (1899.83 Kg). DMRI revealed a significant
difference between the three means., During the period 1 and
period 3 tne LMY increased gradually upto fourth lactation
and then declined in the fifth lactation. Wwhereas in the
period 2 the LMY increased consistently upto the fifth
lactation.

The overall least squares means of LMY was higher in
the buffaloes whica calved in season 2 (2108.02 Kg), than the
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buffaloes which calved in season 1 (1978.12 Kg) DMRT

revealed a significant difference between the two estimates.
There was a gradual increase in the LMY upto the third
lactation followed by a declining trend in the buffaloes
which calved in season 1. In case of the buffaloes wamch
calved 1n season 2, the LMY ancreased upto fourth lactation
and thea decreased in h tne fifth lactation.

Tne least squares analysis of variance (Talle 4.08)
revegled a highly significent overall eifect of farms, periods
and seasons over the LMY. As per the lactation wise effects
were concerned, the effects of fam on tvihe LMY were highly
significant upto vhe fourth lactation and non-significant
in the fafth lactation. The efiect of periods were mghly
significant 1n all the five lactations. The effect of
seasons were lmghly significant in the second, fourth and
fifth lactationsy significant in the thira lactation and
non-significant in tae fairst lactation.

Ine heritability, phenotlypic snd genetic correlations
of LMY wath other traits were presented in the vables 4.17 to
k. 22,

The overall heritabilaty of LMY was estimated to be
0.16 & 0.01.

The overall genetic correlations of IMY with PY, 300
days milk yield, LL, preceding DP, SP and CI were found
to be 0.93, 0.99, 0.36, =0.68, ~0.17 and =0.35 respectively.
ALl the correlations were highly significant, except the
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correlation with the preceding SP, wiich was inconclusive

assocrated with large standard error.

The overall pnenotypic correlations of the 1My with
PY, 300 degys milk yaield, LL, preceding DP, SP and CI were
0.65, 0.96, 0.5, =0.06, 0.30 and 0.05 respectively. The
correlation with Cl was non-significant; the correlation
with DP was negatave but significant and all otner

correlations were highly significant.

4,5 Lactation length:

The overall least squares mean for LL was found to be
304.06 days (Table %.09). The least squares means of LL in
the first five lactations were found to be 303.%7, 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.

IThe overall least squares means of LL was mghest
an the Fferozepur fam (309.61 days), followea by smbala
farmm (30%.47 days) and lowest in the Jabairur fam (298.11
days). DMRT revealed that, the means of all the fams were
significantly aifferent from each other,

The overall least squares means for 1L was maximum in
period 2 (310.14+ days), followed by period 1 (303.33 days)
and minimum in the period 3 (298.72 days). DMRT revealed
a non-significant difference between LL in perrod 1 and
period 3. But the oL 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 1n the buffaloes which calved in season 1 (204.49).

The least squares analysis of variance (Taole 4, 10)
revegled Lhat, the overall effect of famms, periods and
seasons were highly significant over the LL. When lactation
wise effects were considered, the effect of farms were
highly saignifaicant on the UL, in the farstv lactation,
significant In the second lactation and non-significant
in the subsequent third, fourth snd fafth lactations.

The effect of perrods over the LL were highly significant
in the faftn lactation, significant in vne first and thaird
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 sigraficant
in all the subseyuent lactations.

The heratsbilivies, phenotypic and genetic correlations
of LL wavh other traits an different lactations were

presented in the tables l"’c 17 to l"- 22,

The overall heritability of LL was estimated as 0.038 +
0.00%k,

Ihe overall genetic correlations of LL wth PY, 300
days milk yield, LMY, preceding DP, SP and ClL were O.14,0.27,
0.36, 0.75, 0.+ and =>1 respectively, A4ll the correlations
were lghly signiflcant, except tae correlations with the FY
and CI, which were inconclusive, assoclated wath large

standard errorss
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The overall phenotypic correlations of LL with FY,
300 days milk yield, IMY, preceding DP, SP and Cl were found
to be «0.0%, 0.36, 0.5, 0.0%, 0.68 ana 0.15 respectively.
The correlations with PY and DP were non-significente 4ll

other correlations were highly signiflcant.

4,6 Dry period:

The overall least squgres mean for the DP was
estimated as 162.7% days (Table 4.11). The least squares
means of first four dry perrods were 178.09, 167.62, 151.72
and W5.52 dayé respectively. The first DP was found to be
highest, then gradually decreasea and became lowest in the
fourth DP.

The overgll least squares means of DP was maximum in
the Ferozepur farm (166.09 dsys), folloved by Ambala farm
(165.60) and was munimum in the Jabalpur fam (156.51 days).
DMRT snowed a non-significant difierence in DP, between
Ampala and Ferozepur farmm, but the DP uin Jabalpur fam was
significantly different from other two famms. In &gll the
three famms, flrst DP was highest and fourth was lowest in
duratione.

Ihe overall least squares means for DP was hignest in
peraod 1 (166.76 dgys), followed by period 3 (161.73 days)
and lowest an the pernod 2 (159.71 days). DMRT revealed
a non-signlfaicant difference an the dry periods during gll
the three periods. In all taree periods first DP was found

to be mighest and fourch DP was lowest in length.
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The overszli least squares means of DP was significantly
mgher 1n bufialoes, that calved in season 2 (174%.66 days),
than those calved in season 1 (150.81 days). In both the
seasons, first DP was maximum in duration. But third DP was
lowest in buffaloes that calved in season 1, whereas tne
fourth DP was lowest in buffaloes which calved in season 2.

The least squares analysis of variace (Table 4.12)
revegled that, the overall analysis of famms and perioas were
non-significant and that of seasons were highly significant
on the DP, When lactation wise effects were considered, the
effect of fams were highly significant on the first DP;
siznifacant on the third and fourth DP and non-significant
on the second DP. The effect of periods were aon-significant
on g1l the four dry perioas. The effect of seasons were
hignly significant over the first, second and thard dry

periods and non-significant on the fourth DP.

The herptabilities, phenotypic and genetic correlations
of DP with other traits in drfierent lactations were
presented in tables W.17 to 4,22

The overall heritability of DPw was estimated to be
0.05 + 0.01.

The overall genetic correlations of DP wth tne CI,
succeeding PY, 300 days milk yiela, LMY, Lu ana SP were
found to be 0«74, =0,53, =0.67, ~0.68, 0.79 and >
respectively. All the correlations were highly significant.

The overall pnenotypic correlavions of DP wita CI,
succeeding FX, 300 days milk yield, LMY, LL and SP 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 significant and rest
of the other correlations were highly significant.

k.7 Service period:

The overall least squares mean for the SP was calculated
to be 160.98 days (lable 4%.13). Tne least squares means of
SP an the first five lactations were 166.40, 172.57, 196.62,
15%,50 ana 147.39 days respectively. The SP was found to be
highestv in the second lactation ana declinea in the subsequent
lactations agna was lowest in the fifta lactation.

The overall least squares mean of SP was maximum in the
Ferozepur fam (167.31 days), followed by Ambala fam
(166.7% days) and minimum in the Jabalpur farm (147.68 days).
DMRT revealed a non-significant difierence ain SP between
Ambgala and Ferozepur famm, but SP in Jabalpur farm was
significantly different dfrom the other two farms. In both
the Ambala and Jabalpur fams the SP was highest in the
second lactation, whereas in Yerozepur fam 1t was maximum
in the first lactation. In Ambala as well as Ferozepur famm
the bP was lowest an the fifth lactation end in Jabalpur

faxm, 1t was lowest in the Ifirst lactation:

Ine overall least sguares mean of SP was nighest in
period 1 (167.52 aagys), followed by period 2 (164.24 dagys)
and lowest in the period 3 (149.97 dagys). DMRT showed a
non-significant diiference in the service periods pertvaining

to period 1 snd period 2, but the SP in pernod 3 was
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significantly different from the SP in rest of the two

perreds. In both the period 1 end period 2 the SP was
meximum in the farst lactation, followed by a gradual decline
and was minimum in the fifth lactation. But in period 3 the
P was highest in the second lactation and lowest an the
fafvh lactation.

The overall least squares mean of SP was signifaicantly
higher in buffaloes that calved in season 2 (188.80 deys),
than in the buffaloes which calved in season 1 (139.3% dagys).
In the buffaloes whien calved during season 1, the SP was
maximumin the farst lactation, then gradually decreased and
reached lowest in the fifth lactation. whereas in the
buffaloes that calved in season 2, the 5P was highest in
the second lactation and lowest in the fifth lactation.

Ihe least squares analysis of varrance (TIable 4.1l4)
showed that, the overall eifect of famms, periods, and seasons
were highly significant on the SP. As per the lactation wise
effects were concerned, the effect of famms over the bP
were lmghly significant in the first lactation; significent
in the tmird lactation and non~significant in the second,
fourth and fifcth 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 heritsbilities, phenotypic and genetic
correlations of SP with other trairts in different lactatrons
were presented in the tables 4&.17 to k.22.

The oversll heritability of SP was found to be 0.037 2
0.00k.

The overall genetic correlations of SP with FX, 300 days
milk yield, LMY, LL, preceding DP and CI were estimated as
-0.30, =0.16, ~0.17, O.4%, =1 and >1 respectively. All
the correlations were highly signifacant, except the
correlations with the 300 days milk yield and LMY which
were inconslusive, associated with large standard errors,

The overall phenotypic correlations of 8P with PX,

300 days mrlk yield, LMY, LL, preceding DP and CI were
-0.09, 0.19, 0.30, 0.68, 0.12 and 0.16 respectively. All che
correlations were highly signaficant.

4.8 Calvang interval:

The least squares means of the first four calving
intervals (Cl) upto the end of five lactations, along with
thelr standard errors were presented in table 4.15. The
overall least squares mean of the CI was found to be
465,52 dpys. The least squares means of first four calving
intervals were 482.29, 472.38, 455.21 and 441,39 days
respectavely. The first CI was found to be nighest, then

gradually decreasea ana became lowest in the fourth CI.

The overall least squares means of CI was mighest at
the Ferozepur famm (472.55 dgys), followed by Ambala famm
(467.78 days) ana lowest in the Jabalpur fam (456.23 days).
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DMRT revaled that, there was a non-significant difference
between the means of Ambala and Ferozepur famms and between
the means of Ambala and Jabalpur farms; but the mean Cl
of Ferozepur famm was significantly high and different
from che other two farms. In both the Ambala and Ferozepur
fams the first C1 was maximum and the fourth CI was minimum
in length. Whereas in Jabalpur farm the second Cl was highest
and thira CI was lowest in durations

The overall least squares means of CI was hmighest in
period 2 (469.19 days), followed by period 1 (465.59 days) and
lowest in pernod 3 (461.77 days). DMRI showed that, there
was no significant difference between the Cl in the three
periods. In gll the three perrocds tne first Ci was maxamum

and the fourth CI was minimum in duration.

The overall least squares means of CI was significantly
higher in buffaloes which calved in season 2 (483.04 days),
than in buffaloes whlch calved in season 1 (W4+8.00 days).

In both seasons the first CL was umighest in elength. But
the thard Cl was lowest in bufialoes which calvea in
season 1, whereas the fourth ClL was lowest in buffaloes
that calved in season 2.

Ine least squares analysis of variance (Table . 16)
showed twnat, the overall effect; of farms were significent,
periods were non-significant and seasons were highly
significant on the Cl.,- As per the lactation wse effects
were conce:ned, the effect of farms were highly significant
on the first CI 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 intervels. The effect
of seasons were highly significant on the first, second
and thard calving invervals, but non-significant on the
fourth CI.

The heritabilities, phenotygic and genetic correlation
of CI witn other traits, in different lactations were
presented in tables 4,17 to W.22.

The overall hertability of CL was found to be 0.0k s
0.01.

Ihe overall genetic correlations of CI with DP succeeding
FY, 300 days milk yleld, LMY, LL and SP were estimated as
0.7%, =0.50, =0.47, «0.35, >1 and =1 respecuvively. All
the correlations were highly significant, except the
correlavion with LL, which was inconclusive, assotiated
with large standard error.

The overall phenotyplc correlations of CI with DP,
succeeding FX, 300 days milk yleld, IMY, LL and SP were
0.89, =0.09, 0.02, 0.05, 0.19 and 0.16 respectively. All
corrglations were aighly significanit, except the correlations
with 300 days milk yield and IMY which were nonesignificant.
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Izble We02: Least squares snalysis of variance for age at

first calving

Source defs MeSe Se F
o

Fam 2 249997, 22 7.68
W

Period 2 504133.45 15.48

Season 1 1398.92 0.0k

IError 828 3574, 29

Total 833

»% Giegnificent at P/0.01



Table 4.03: Least squares means &na thelr standard errors for peuk yield (.Lg)

2nd lactation

3rd lactation

|
|
|
|
|
{
M

5th Hmmﬁmﬂoa

- - -~ s

o a wd ki e same sunerserinis were

. mmw.%mmmmmz:: 2nd lgctation ¢ _3rd lagtation __kth lactalio Overall
0.0 S N I Nosof No.of No.of Ne e CTTTTTTmETEETTT
bser- Mean Sebo 0.0 Mean Sk s g : No. of
S c Code O, >€ ob sel- OUM.@R.( Mean Deldue obser- Mean Se ki obsexr- Mean Sedbe ) odlie
/ onres vations vations vations vations vations © wwmwwwm Hean 5.4
! . M .
_Dverall ¥ 3% 8.0 0.09 835 9.73 0.11 835 10.21. 0.11 680  10.k6. 0.42 _hoy ,:> A o~ aE acma ~ n-~ R
VY ¥ G AL - Al R v Ve ™™  Ue 1)/ V70 Y+ QU Vel
Famss
Ambalea .m.a, 283 8.47a 0.13 283 10.19 0.19 283 10.772 0,16 259  10.78a 0.17 183 1059a 0.22 1291 10.10  0.07
. ,

Ferozepur 2 359 8.302 0.10 360 9.6ka 0.1+ 360 10.45a 0.15 277  10.60a 0.17 204 | 10.52a 0.21 1560 9.78  0.07
Jabalpur F3 192 8.42a 0.15 192  9.37a 0.18 192 9.2 0.20 b 9.99 0.23 107 m.m;m. 0.28 827 9.51 0.09

|

— Periods: / M
1968-1972 P, 1431 7,87 0.10 329 9.00 0.1 204 9.72 0.17 173 .89 0.20 95 9.59 0.30 1292 8.89 0.07
1983-1977 P, 255 8.59a 0.13 282 9.97a 0.15 203 10.35a 0.17 292 10.65a 0.18 189 | 10.67a 0.22 1271 10,09 0.08
1978-1982  P3 48 8.74a 0.16 2% 10.232 0417 278 10.57a0.16 255 10.832 0.18 210 |10.792 0.20 1115 10.1  0.08

Seasons: .

. ﬁ
July-Dec 5y 672  8.18 0,08 748  9.55 0.08 703 9.93 0.09 542 10.11 0.11 399 '10.1%a 0.13 3034 9.55 . 0.0k
Jan-June Sy 462 8.61 0.15 117  9.92 0.20 132  10.45 0.20 138 10.80 O.21 95 | 10.5Wa 0.26 6lle 10.0%  0.09

e u‘wD.-W @HEMHQNNM@.Q dif{ergnt Frnam garn Atnemw 4
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Table 4.04: Least squares anglysis of variance for pesk yleld

& e

; 1st lactation 2nd lactation 3rd lactation Wth 1actation 5th lactation Overall
mogH.Om‘ defe MeSeSe w‘ Q.QH.Q MeSeSe . B d. L MelieSe ¥ de LW Z.cU_omJ_. F Q.oH.. MeSeSe F Q-H.o MeSaSe F
Rt Rk w 3 L
Fam 2 2.30 0.72 2 40,40 8.85 2 8. 80 19.94% 2 21.57 | 3.81 2 11.78 1.95 2 82.10 15.16
R . Atk e w Stk s e
Period 2 57.63 18.09 2 10498 22.99 2 42,58 8.01 2 38.26 | 6.76 2  37.43 6.21 2 666.60 123.05
SOk L _ Hele R
Season 1 23.46 7+37 4 1352 2.96 1 24,12 k53 1 52,32 9.29 1 11.96 1.98 1 123.52 22.80
Error 828 3.19 829 %.57 829 5e32 67k 5.66 | 138 6.03 3672 542
Total 833 83k 83k 679 493 3677

* Significant at P/0.05

w* Slgnificant at PZ0.01

m
ﬁ
|
|
_
!
|
|
|
|



Table W.05: Least squares means gnd their standard errors for 300~day milk yield (kg)

1st lactation

2nd lactation 3rd lactation

Wamap e PR AR b lactation _5tn lactation Overall
: " Ko, _ ) i . e Sa e e — o ——————
Source Code obser~ Mean Se B o.MmMHr Mean Sele MmeW,. Mean SeEe memmmr Mear SeE. _mm.mmws Mean S.E. No.of Mesa S.E.
vations vations vations vations " vations wwmmwwm.
d
Overall o 83 7570 20.13 835 1971.18  B.A3 835 201531 22.96 680 20k 24 mr..w..;mr 2017.23 30.08 3678 1955.47 10.56
Farms: o | M | N
Ambala F, 283 1766.37 29.00 283 2034.11a- 32,25 283 2076.30a 32.62 259 2095.41a 35.32. 183 1996.17a W4.15 1291 1991.8% 14.96
k] . ot ' _ ,
Ferozepur F, 359  1858.62 24,07 360 207%.22a 30.1% 360  214k.Z%a 30.05 277 2125.38a 34.86' 20% 2089.49a 42.15 1560 2047.56 13.78
Jabalpar  F3 492 1639.41 33.91 192  1805.21 39.01 192 1625.39 %0.77 1k 1911.9% 148.33° 107 1966.03a 55.88 827 1827.02 19.10
Periods:
1968-1972 P4 431 1658.75 21.81 329  1861.48  30.91 264 1937.47a 35.0% 173 1933.77 42.75; 95 1855.22 59.76 1292 1818.53 15.09
1973-1977 Po 5 1848.43  29.81 282  2096.11a 33.17 293  2087.00a 33.96 252 2131.03a 37.57° 189 2166.66 Uu43.70 1271 2057.26 15.84
1978-1982 P3 448  1756.92 36.70 2%  1995.95a 36.00 278  2021.47sb 32.98 255 2067.93a 36.89) 210 2020.79 39.90 1115 1990.62 16.23
Seasonsé
July-Dee 8, 672 1752.55a 17.53- 718. 1926.20 18.27 703  1980.06a 18.43 542 1953.06 22,191 399 1955.10 25.59 3034 1943.59 8.933
Jan-June S, 162 1796.85a 34.08 . 117 2016416 %270 132 2050.56a 41.58 138  2135.%3 43.37 | 95 2079.35 52.56 64 1997.36 18.81

Note: Least squares means with same superscripts were not significantlv diffewgnt “rom eechn arhem
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Table %.06: Least squares analysis of variance for 300-deays milk yield *_
]

. eeendSt lactation —_-2nd_lactation, -..3Fd tactation ._.wth lactation. | _ 9th lactation ____ Oversdl ________.
mOH_.HvQQ Q.QH... N Ty M.S. 5. F Q.oun.ao zo DeDe B Q.o.ﬁut Moaton M. d. H.. MeSeSe F , __AMQH.Q gom-uc F d. %—0 gomcn.wo w..
i ek Ree wef Roge , Bk
Fam .2 2826030.50 17.0% 2 3967558.40 18,79 2 4995571.80 22,31 2 1685017.90 6.72 2 601139.00 2.48 2 11078081.00 49.51
.\\ B sk sk B ) _ B
J Period 2 2675354.80 16.1k 2 2520336.50 11.9% 2 118877%.20 5.31 2 1486099.40 5.93 2 2280995.40 9.43 2 15864016.00 70.90
% o * . ,
Season 1 2326.51 0.01 1 807056.27 3.83 1 548551.38 245 1 3619920.10 143 1 1161822.30 %.80 1 3725760.20 16.65
- Error 828  165813.32 829  211137.03 829 223933.37 674  250803.77 © 488 242001.97 3672 223739.59
.Total 833 83k 834 679 © - ko3 3677

% Significant at P/0.05  ** Significant at P/0,01 o _ <
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Teble %.08: Least squares snalysis of variance for lactation milk yield ,

v

1st _lactation

2nd laetation - » 3rd lactation

v
\\ IO p Gu M G SR WY S NS S B S AR W W W AR e PV AN D e e G G VI A S G A W D T R W Sy e S I S G 40 G S AN N S S B e -
[ '

Lth lactation

A0 Ly W A e D S T T T T W W S oS vy Gy

W Qoﬂv gﬂﬁ‘ma H agowo g-m-mc F \m-ﬂt gomtmo w

mﬁ_p lactation

TS S G S M A T S A N GID AN W B ST W W

| aﬁw. MeBeBe F

Overall

e A A W W S Gy G B Uh G GOh A ST D D SR W W A S e SN

© defs MeS.S. F

. Source
Q.e ﬁvo z [ ] mo mo
Farm 2 3649977.90
Period 2 3991066+ 20
S8eason 1 800€0.53

Error 828  211713.95

Total 833

P 5 ‘
17.2% - 2 L286418.10 16.55 2

wHR Lt

18.85 2 26%2094.70 10,20 2

-

gk
0.38 1 1957641.50 7.56 -

829 259025, 27 829

834 , 83k

R
m¥04dﬂ®g00 A@owm -2
HoR

1789368.60 o_.r.o, 2

*
1483266.80 5.31 1

279609.00 o7k

679

R
1873483.20 6.02

L3 ]
1670215.80 9,36

sk
613109%.80 19.69

311442, 88

488

493

L

T&&o.mm 2,24
|
|
| 2857107.60 9.81

A
{
“ 291375.54%
|

BeRt

3054250.80 10.48

U
2 12388007.00 Uuk.96

b

3672

3677

ok
18673323.,00 67.77

e
§999018.90 32.51

275560.71

* Significant at P/0.095

#x% Significant at PZ0.01
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Table Y.10: Least squares analysis of variance for lactation length

. 18% lactation 2nd lactation 3rd lactation hth lgetation 5ta lactation Overall
B Source = - bk i e e o o o i e i 0 0 i o e o o e 0 B 8 e i 0
\\W\ » &.n%.,ﬁ MeiSeSe ¥ defe MeSeSe B de T Mo iSe Do F deTe Me e S, F F P A Mo Se Se F OJ.CH.Q MeBeDe F
ook K¢ , ok
Famm 2 23414,53 7.66 2 13297.05 uk.02 2 6580.00 1.9% 2 L79.47 0413 2 3710 1,09 2 31292.16 9.30
% ui H it Wk
Period 2 9080.27 2.98 2 3080.53 0.93 2 13312.09 3.93 2  1271.92 0.35 2 17771.06! 5.23 2 38634,17 11.48
R |
. Bt Ko o : Hesit wt
Season 1 4909.78 1.61 1 68195.24 20.59 1 25479.73 7.51 1 8hh7.94 22,87 1 65353458 19.22 1 1948159.53 57.91
Error 828 305%.35 829  3311.87 829  3391. 67%  3679.78 488 3400, 15 “_ 3672 336440
—
Total 833 . 834 83k . 679 493 3677

* Significant at P/0.05  #** Significant at P/0.01 ’
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Table 4,11t Least squares means and their standard errors for dry period (days)

1st dry perlod

o lst o Iy PSIo% . Zpd dry peried S 2zy_perioc _dbbdryperiod | Overall .
Source Code Mm.mmw.. Mean w.w. mm“a.mws Mean Seb MMWMM.. Mean ,,m.m.”... wm‘.mmwr zmmﬁw Se s meer Mean S.E.
vations vations vations vations ” vations
\
Overall: JA 835 178.09 .37 835 167.62 W.32 680- 7} 151.72 /w.% hol  q45.52 | 4.35 2Bk 162.74 2.12
Fams: .
Anbala r, 283 173.99a 6,01 283 166.69a €.13 299 161.70a2 5.28 183 153.48a | 6.38 1008 165.60a 2.99
Ferozepur Fo 360 193.05 5.62 360 170.79a 5.65 277 H5.89b 5.21 204 136.18b | 6,09 1201 166.09a  2.8%
Jabalpur F3 192 167.23a 7.27 192 165.40a 7.67 14 q47.57eb 7.22 107 946.90sb, 8,07 635 196.51 3.85
Periods: |
1968- 1972 Py 320 183.84a 5.76 26k 168.56a 6.59 173 19.59a 6.39 95 %.mmﬁ 8.6k 861  166.76a - 3.30
1973~ 1977 Po 282 177.52a 6.18 293 163.95a 6.38 252  150.38a 5.61 189 ,?m.mmﬁ 6.32 1016 159.71a  3.13
1978-1982 P3 22k 172.91a 6.71 278 170.36a 6.20 255 155.19a 5.51 210 Go.mwmm .77 967 161.73a  3.10
Season s , w
July-Dec "84 718 162.45  3.40 703 153.36  3.46 542 138.27 3.32 399 dw@.ommw 3.70 2362 150.81 1.76
Jen-June 52 117 193.73  7.96 132 181.89 7.82 138  165.17 6.48 95 aé.mmmw 7.59 82 174.66 3.81
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Table 4.12; Least sSquares snalysis of variance for dry period

1st dxy period

2nd dry period

3rd dry period

]
4th dry period

* Significent at P/0.05

®k Significant at P/0.01

ol _ Overall
Source defs HeBuBs ¥ defs M8 F Gife  MubuB. ¥ dof, M.5.8. | F Qfe  MebeS, F
B , &R® '3 ,
|
Period 2  7350.87 1.00 2 2952.40 0.37 "2 1950.2%  0.35 2 3u468.05 Wo.om .2 9265, 25 1.39
] _ w
Htet wtzk . o ! N
' Season 1 97543.79 13.30 1 . 89821.89 11.35 1 78290.76 13.99 1 12596.22 ﬂm.ro 1 226646, 64 33.10
|
Error 829  7333.71 829 7917 .64 67%  5596.35 488 5053.28 w 2838 6848, Ok
Total 834 83k 679 493 M 2843
|
M
|
|
{
|
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Table 4.13: Least squares means and thelr standard errors for service period (days)

18t lacation

----=IZRfh... Zndlagtation 37 lactation | Wbk lactation  5th lactation verall e
Source , Code HMMWMM«. Mean  S.E. w,mnamwr Mean  S.i. Mm.mmwr Mean  Sedss Mmmmwm. Mean Selie Mm.mmw.n Mean SeEe memmr Mean Sele
| vations | - Vatlons Vations Vatlons vations Vations
Overalls : 83l 166.40 5.61 835 172.57 5.77 835 156.62 5.30 680 154.50 4.98 Lok ° 147.39 5.60 3678 160.58  2.k2
Fams: !
Ambala F, 283 168.19 8.08 283 172.29a 7.9% 283 169.67a 7.52 299 161.19a 7.12 183 . 149.22a 8.23 1291 166.7%a 3.43
Ferozepur Fy 359 189.19 6.71 360 183.18a 7.42 360 15%.09ab 6.93 277 148.30a 7.03 204 ' 142.00a 7.85 1560 167.31a 3.16
Japalpur F3 192 141,81  9.45 192 162.22a 9.60 192 146.15b 9.41 1% 15%.03a 9.7% 107 150.9%a 10.41 827 147.68  4.37
Periods: . ‘ | | ‘
1968-1972 Py 431 176.42a 6:08 329 174.51a, 7.61 264 152.98a 8:08 173 15%.10a 8.62 m_m W 145.0kab 11.13 1292 167.52a  3.45
1973~ 1977 Pp 255 17%.59a 8.31 282 ..“%.rmm._: 8.17 293 164.63a 7.83 252 161.13a 7.57 189  160.9%a 8.4 1271 16k.24a 3.63
1978-1982 P3 48 148517 10.23 il 175.76a B8.86 278 152.26m 7.61 255 148.28a 7.44 210 ' 136.18b  7.43 1115 ?m.mu 3.72
Seasons: . , : . ‘ ,
. July-Dec ma. 672 WB.41  4.89 718 136.57 4.50 703 131.69 4.250 542 12246 .47 399 11204 4,77 3034% 132:35  2.05
Jan-June 82 162 184,38  9.50 117 208.56° 10.51 132 181.55 9.59 138 186.55 8.7% 95 = 182.3%  9.79 644 188.80 .31
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Table 4,143 Least squares snalysis of variance for service period

] 15T lactation ond lactation 3rd lactation Yth lactation 5th lactation Overall
Source mt’m.'!.l.l.l”l“lll.n”l e T 00 0 0 e 0 0 00 e v St Sy o 0 ) o A o o 7 o 7 om0 S 0 6 0 20 o o 2 o o o0 2 0o o = o - e o W o O " o o > > 5 o o " - qo oo -
’ * MeBe o ¥ d.f. MeSo Se F Q.H.- MeSeDe F Q,O%.- MeDeide ¥ Q.-M.o Mabo Do F def MoS.Se F
o a o , sk
Farm - 2 132615.44% 10.20 2 24869. 1% 1.9 2 31839.85 2.87 2 11049.27 108 2  3391.1  0.40 2 0857k4.38 8.40
a ® *a
Period 2 45458,07 3.53 2 5070.5% o..ro 2 12289.55 1.03 2 10238.07 1.01 2 30116.17. 3.59 2 97740.10 8.33
Ry SES o B oy N
Season 1 163107.04 12,65 1 516799.56 40.39 1 274%353.14 23.03 1 W62h3.29 43.78 1 367716.65 43.78 1 1691471.20 144,09
i
Error 828 12892.91 829 12795.81 829 11914.60 674  10191.9% 488  8400.12, 3672 11739.28
Total 833 83k 834 079 493 3677

M QO e Y oenyy b e D/ N B CS St I mrra b, ~t DDA M4



Table 4.19: Least squares means and thelr standard errors for calving inverval (days)

ummimwmwwumlwmwmmm L Wm.a. calving interval 3rd calving hith calving interval Cversll
Source Code No:0F Boior e sk poamiema zwg_ P
obser- M 8.,BE, oObser- Mean belis  No.of Memn o 0,0 ., E, NOW O S0 .
vations e Vations obsar 5. &, onmmm%mi foan 5.5 mwmm.mmm Hoen T
M
) !
Overall: Iy 835 482.29 5.82 835 472,38 5,67 680 L55 . 21 5.19 Lok 444,39  6.26 | 2844 465.52 2.87
| A
Farns: M .
Anbala ¥ ! -
1 283 4B0.80a 8,01 283 k69.81a 8.06 259 %62.97a 7.42 | 183  4b.Sha 9.18| 1008  467.78ab .05
Ferogepur Fs 360 504.48 7,48 360 L478.46a 7.2 277 453414a  7.32 204 427,438 8,77 M 1201 :nm.mmm,, w.mw
Jabalpur F3 192 461.602 9.68 192  u68.87a . 10.07 4% 449,522 10,16 107 W52.21a 11.62° 635 456.23b 5.21
Pexriods: ’ M_M
1968~ 1972 1 32 :mw.wrms 7.67 264 470,48 8,66 173 M 625 8.98 95  426.47a 12.43' 861 465.59a  L.4Y
1973-1977 P2 282 487.4Ba 8.2 293  hy9.0ka 8.39 252  461.92a 7.89 189 4u6.0ka 9.09 ' 1016  469.19a k. ok
1978-1982 P3 o224 495.67a 8.9% 278 467.61a B.15 259 459.09a 7.75 210 U451.67a 8.30 ,._ 967 ' U61.77a 4,19
Seasons: /
July-Dec mJ 718 464,09 W53 703 451.70 4,55 542 430.60 .66 399 k431.42a m.wmu_. 2362 L48.00 2.38
|
Jan-June 2 117 500.50 10,60 132  493.06 140.27 138  499.82 9.1 95 451.36a 10931 482 483.0%  5.16
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Toble 4.16: Least squares analysis of variance for calving interval

|

18t calving interval 2nd calving inverval 3rd calving interval

Q

Lth calving interval Overzll
Source ...llt.rt...ll..........!l.....llll.. o e e s e o o e 0 0 e e o o 0 T 00 0 e 5 e e o o e mmmmm e m_—— mEEmEETEETE
\\ Q..Huo z.m.m. M' nw.oHa- w(mtwwcmq M. Q-Mﬁ Eom;mw .m_ Q.QH\.U w.moat»u,,& H Mg n‘wn...m-.o K‘Ucmo m.
] | |
e { _
Farm 2  106554.28 8419 2 7666.40  0.56 2 9149.45  0.83 2 22121.09 | 2.11 2 L0lg .66 w.w.d
|
Period 2 8855.41  0.68 2 9L6k, 5k  0.69 2 11515.16  1.04 2 15242.76 | 1.46 2 13457.57 1.07
|
wRm Wap i ; . L 3
Season 1 132172.91 10.16 1 188726.72 13.81 1 262459.30 23,71 1 89928.92 ' 2.86 1 488913, kil 38.89
|
N |
Error 829 13009.81 829  13663.88 674%  11069.49 488 ,_or.wo.or“ 2838 12572.30
|
Total 834 83k 679 493 2843
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Table 4.18: Heritabilities, phenotypic and genetic correlations among second lactation traits in chmwomm

Trait Pesk 300~days milk Lactation milk Lactation Dry period 4 Service period = Calving interval
yield yield yield length ;
e mw X *
Peak yield 0.18 & 0.03 0.72 % 0.03 O. + 0.03 ~0.03 £ 0.0k -0.08 + 0.0k A =0.07 £ 0.0k ~0.05 4 0.0k
wow ook ol % Heok s
wmwww%m milk 0.85 & 0.09 0.22 & 0.03 0.96 & 0.01 0.36 &+ 0.03 -0.06 + 0.04 I 0.16 & 0.04 0.06 3 0.0
*
. \rfw. TR LT B # N £
Lactation milk 0678 & 0413  0.999 & 0.001 0.19 4 0.03 0.53 x 0.03 -0.06 &+ 0.0k ; 0+30 & 0.03 0.07 + 0.0%
yield
| A Rt
Lactation length =0.20 # 0.43 0.13 & OJk1 022 4 041 © - ~0.10 = 0.03 =0.03 + 0.0% 0.68~4 0:03"" 0,09 + 0.04
T b B e Wk
UHMN HVQH..H.OQ. -1.00 e 0.01 I.Oomr' e Otmm ....Otm.w 3 0.62 V.~ 0.02 3 ooow OOOPT A Ooorv_:.:, Ocmﬂ e 0.02
st Wk
Service ._ﬁmH,u.OQ. -O-.Nm e O. A@ IO-AQ - Oo.wm -0.16 X Oog O.QW uwoOon V‘u i 0«11 K 0.03 .O-OW 3 O-O~+
e TN |
Calving interval -0.9% & 0.09 -0.51 + 0.5% ~0,43 % 0.62 - =1 0.8 & 1.78 1 ~ 0.03 & 0.03
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i
|

.
tiens among taird lactation tralis in -buffaloes

Trait

Pegk yleld 300-days milk Lactation milk  Lactation Dry period Service period  Calving
, yield yield length interval
/ ) =
Aok s w S
mmmwn %.urmu\@ OuO.N.w OOO.W Ooﬂo k. OOO.W Onom;ww Ooow OQO\— » Ooor \ .IO.OW\ & Ooow‘? IO.ON &3 OoOK. ‘0.0@ = OQO:.
S ag oo u . , -
WOO'&.&.M au.uvww UﬂM.Q.HQ. OCWO .H Oo.wm OOOA uu Ooow O-@W. hﬁ OQO;— O-PTA n.W Ocow v 'O»ONm.H OOOI.. Oomm uu Otow O-OJ, H Ooor-
. ]
At T _ B ) ) !
Lactation milk yileld 0.58 &+ 0.50 0,31 & 1459 0.07 & 0.03 0.59 4'0.03 ' =0,03 & 0.0k 0.3% &+ 0.03 0.05 # 0.0%
M " :
o R M e -
- Lactation length 0.1% & 0.72 0.83 & 0.54 0.90 + 0.+ 0407 & 0:03 | 005 & 0.0 0.66 4 0.03  0.1% % 0.0%
w £E . Nt
bry period L~1 L1 L~1 l~1 . 0,10 & 0,03 0.10 4 0.0W 0.85 £ 0.02
- % W L “ ! . Lok .
Service period ~0.10 & 0.77 0.32 & 1.65 0.56 + 0.53 —1 L -1 0.07 = 0.03 0.13 # 0.0k
~ ik Wit Helk
Calving interval -0.74 % 0429 L= Lol l=1 0.9% % 0406 /=1 0.10 2 0.03
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Table 4,20: Heritabilities, phenotyplc and geneti correlations among fourth lactation tralts in buffaloes
|
Iraits Pegk yield 366-days-milk - ~Liactation milk Lactation Dry period ‘Service period Calving interval
vield ﬁ&.p Ienigth— “
. . Riag "t , HoR _ T ki R
Pegk yield ~0,07 & 0.03 0e71 & 0.03 . 0.69 & 0.03 0,002 $0.040 «0.08 4 0.,04- | =0.08 4 0.0k ~-0,09 + 0.0
g - " | o , ek ﬂ .
300-days milk yield ~0.40 & 0.80 -0.0% % 0.03 0.96 + 0.01 0538’ % Dbl =0.08 + 0.0k ,u 0.1 + 0.04 ~0.01 & 0.0
) W
. > * B B HUR
Lactation milk yield ~0+35 4 0.70 -0.96 % 0.10 ~0+09 s 0.03 0.56 &+ 0.03 =0.07 4 0.04% . 0.28 + 0.0W 0.02 & 0.0

Lactation length

Dry period

.

Service period

Calving interval

e R R T T T R R R R O ORI

.IO.Nm k3 Oor...N
-0.98 4 0.02

i
|O'wd -wu O!NO_

mm..uorm

-OOWN hW On x-ﬂ

Oowo 3 Ooﬂmw

o

0.69 + 0.21

=0s30 & 1.60

~0.88 4 0.10

O, a—m 3 O,QVO

B
'Oomm 3 0.10

-0e36 & 129

-0e11 % 0.03

&
'Oo@ﬂ‘ hm OQON

=0.37 & 0.82

0.03 + 0.0%
l.OuOm b OQO.W

4ok
0.99 % 0.02

L=

—— P e

'=0+10 % 0.03

a

=1

sk
0.15 + 0.0k

o ¥
0.54% K 0.02

3
0.20 + 0.0

O-O.W k- 4 O'OW
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Table l.21: Heritabllities, phenotypic and genetlc correlations among fifta lactation trails in buffaloes

Traits

Peak yield

300=-days milk
%%mvm

Lactation milk

yield

Lactation length

Dry period

Service period

Galving interval

Peak yleld
300-dgys milk yield
Lactabtion milk yield

Lactation length
Dry pericd

Service period

Calving interval

0.13 2 0.0
i
OGOF 3 Ol.mhﬂ
L=
‘O.W.:- & 16 22

L=

[=1

R
0.71 i Ooor.
!OQO@ b Ooor.

iRe
-0.997 & 0.003

L=1
’Oomw B Otom

-0.06 & 0.32

/=1

Hee

Ocmvm ) -] Ooor
el

0.96 + 0.01

'Oo &w .w Onor.

/=1
-0.60 + 0.42

IO.W% H O'wN

Rk
'Ooﬂm I Q. Nm

-0.003 & 0.052

e e
0+37 2 0.04
R
0.55 & 0,0k
0.08 + 0.05

—1
R
0.98 + 0.04%

BR

~—1

[

Hol
I-Oo Aw H Otow
ot
~0.10 £ 0.05
R ot
«0.09 4 0.05
i
Ooom B < Ouom
T

—1

lOi AO H Nog

}

10,03 # 0,05

. 0.16 3 O-OW

|
e

0.91 + 0.10

X0 .
,OQO@ .uh Ooom

0.01 s -0.05
™
Oooo P OQ.OW -

ok
0.23 & 0.0%

ek
0.79 & 0.03 _

s
0.38 £ 0.0W
»\t.w 4

-0.02 & 0.0f.

Noteé: Figures on the diagonal are

are genetic correlations

. e

heritebilities, sbove

I I~ K e D

I . L Y P ]

|
|
.ﬂ
the diagongl are puenotypic correlations and below ﬁwm diagonal
j

!
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CHAPTER 5

DISCUSSION



CHAPTER 5

DISCUSSION

5«1 Character meanss

The overzll least squares means obtalned for different
traits were briefly describea as follows.

The mean AFC was found to be 1221.30 days (40.71 montas).
Idlk AFC nas an appreciasble influence on lifetime production
of milk ana longivity. Ubarly AFC reduces the cost of raxsing
heifers to productive stage, increases lifetime production
and thercby enhoncing the overall economy of buifalo farming.
The present estimate of AFC was simalar to the reports of
Krisimamacharyulu et al. (1973), Gurung et al. (1976 @),
Bhat (1978) and Basu gv al. (1979).

The overall FY 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 10.3% Xg respectively. The increase in PY along
with increase i1n 300 dgys milk ylela and IMY upto the fourth
lactation mignt be due to development ol body systems and
mamuary glands, reacning the stage of physiologacal,
lactetional maturity coupled with the increased functioning
of the active secretory vissue of the udoer in tne fourth
lactation. The present results of FX was samilar to the
findings of singh ana Tiwana (1981).

The overall 300 days milk yield was found to be 1955.47
Kg. The mean 300 dagys milk yield in the first five
lactations were 175%.70, 1971.18, 2015.31, 2044.2% and
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2017.23 Kg respectively. The 300 days milk yleld incCreasec
consiLstently upto the fourch lactation, in accordance with
the PY. Similar trend in 300 agys milk yield during first
five lactations was reported by Patro and Bhat (1979 b). The
present overall 300 days milk yield was higner than, the
findings of Nagarcenkar (1978), Basu et al. (1979) and

Reddy and Taneja (1980 b) in Murrah buffaloes.

In the present svudy the overall LMY was estimated as
2043.,07 Kg. The mean IMY an first five lactations were
183,86, 2058.3k, '2105.6#, 2137,00 and 2110.43 Kg respectively.
Samilar to the P and 300 dgys milk yield, the LMY also
increased upto the fourth lactation indicating the attainment
of the lactational maturaity, and decreased in the fifth
lactation. Inese results showed that the buffaloes were more
persistent in milx production only upto tne fourth
lactation. &Similar trend in IMY during first five lactatvions
vas observed by Chmkara et al. (1978) and Patro and Buat
{1979 b) in Murraa buffaloes. Ine overail LMY appearec to be
lower than tune findings of Arora et gl. (1962) in Murrah
buffaloes and mgaer than the reports of Khanna and Kanujis
(1981) in Mu:iran grades.

The overall LL was found to be 304.06 dgys. Tne
lactation lengta zn the farst five lactations were 303.47,
306.86, 302.15, 305.92 and 304,06 days respectavely. The
lactatvion lengvhs were almost the same in all the five
lacbations. It revealed managemental praciice an the

arlrtary farms to dxy the buffaloes on completing the
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300 days LL. Though the LL was one of the important
tralts havang a major impact on the milk yileld, 1ts effect
on the overall IMY was almost tne same in all the lactations.
The present LL in the first five lactations were slightly
higaer than reported by Basu et al. (1979) and Patro and
Bhat (1979 b) in Murrah buffaloes. The overall LL was
simlar to the findings of Raut et sl. (1974), Basu et al.
(1976) and Reddy and Taneja (1980 b) in Murrah buffaloes.
bince the overall Li obtained in the present estimate was
quite close to the ideal LL of 300 dgys no efforts were
needed to alter 1t.

The overall DP was 162.74% days: The mean dry periods
in the first four lactations were 178.09, 167.62, 151.72 and
145.52 dgys respectively. The farst DP was found to be
longest; as the buffaloes vwere in the growing pnase of tnerr
llfe; they probably regulred more rest in the early part
of their lafe and hence, tne first DP was longest in duration.
The DP being tne unproductive period i1t curtalls the
profits of the dalry fammer, hence 1t must be reduced to
the optimum length. The present overall DP was in agreement
with Knanna and Kanujia (1981). The present estimate of
163 days DP was rather high and shoula be brought down to
around 100 days by adapting package of managemental
practices so as to make the buffaloes more economic.

The overall SP in the present study was 160.58 day s.
The mean service periods in the first five lac;auons were

16631“0, 172057’ 156062, 15“’.50 and 1%‘7.39 days respectlvel}’.
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The second SP was found to be highest in elength.
Environmental factors greatly influence the reproductive
behaviour and efficiency in buffaloes. The SP was more
under the control of menagement than the hereditary factors.
The SP exerts a pronounced efiect on LL. For economic reasons,
prolonging the SP, so as to increase the LL was not
desirable, as 1t may bemporarily increase the malk yield in

a particular lactation, but the overall lifetime production
would be reduced by reduction in the calf crops of tune
enimal. The SP had got highly significant positive phenotypic
correlation wrth the preceding Cl and hence the hignest SP
was recordea 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 Swaan (1980) and lower than tae findings oi Reday and
Ianeja (1980 b) in Murrah buffaloes. The overall oP of

160 dgys was on the higher side and all managerizl efiorts
were needed to bring 1t down to around 90 days.

The overall CI was found to be 465,92 agys. The mean
first four calving intervals were 482,29, 472.38, 455.21
and ¥+1.39 days respectavely. Yirst CI was longest in
auration. Tae CI was found to be mostly anfluenced by
the DP, 8P and LL and was more under the control of
managemental effects, ravher tnan genetic effects. The
longest first CI might be due to the longest DP in the

first lactation. oimilar trend in the first four calving
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intervals were reported by Basu gt al. (1979) in Murrah

puffaloes. The present overall CI was in agreement with
reports of Guddi et gl. (1969), Kanujia (1978) Roy et al.
(1981) and Sastry et al. (1982). However 1i appeared to be
lower than the finuings of Bhatnagar et gl. (1961) and
Reddy and Taneja (1980 b). 1t was migher taan the reports
of Kanujia et gl. (1979 b), Singn et g1. (1976) and Swain
(1980) an Murrah buifaloes.

5.2 Mffect of fams:

The overall effect of farmms were found to be highly
significant on AFC, PY, 300 dgys milk yiela, LMY, LL and
5P; significant on the CL and non=-significant on the DP,

The AFC was znghest at Ambala famtm and lowest at
Jabalpur fam. Ihe increased AFC at Ambala mignt be due to
climatological factors and other managemental practices
adopted in raising the heifers. Increase in 4FC would also
increase the milk yield, because buffaloes tnat calved at
later age would have better developed body and mammary
tissue than those calved at an early age. But tne overall
assessment for higher AFC was not advantagious, as the
bufialoes that atbain early maturity and calve early were
the ones, that would prove more economical as they complete
more lactations, with lesser calving intervals, giving
more lifetime milk yield, than the late maturing ones. The
significantly nigher AFC at Ambala fam, than at
Ferozepur anu Jabalpur famms, perhaps resulted in the
correspondingly higher peak yield at Ambala farm.
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Both the 300 days milk yield and LMY was highest at
Ferozepur, followed by Ambala and was lowest at Japdlpur
farm. Higher milk yield at Ambala was peraaps due to the
higher aFC on that famm. The LL was highest at Ferozepur
farm, which was followed by Ambala and Jabalpur famms.
Higher milk yields at Ferozepur and Ambala farms were not
only due to higher AFC ana longer lactation lengths, but
might be due to the better managemenval practices and due
to the presence of genetically high yielding stock. Unlixe
in other btwo famms, at Jabalpur famm there was a steady
increase of both 300 days milk yiela apa LMY upto the faifth
lactataion. As the aAlFC atv Jabalpur farm was lowest, the
animals at that fam required more time to reach tne stage
of physiologrcal lactstaonal maturity, than the gnimals
at the other two farms; and hence the milk yield at
Jabalpur farm increased consistently upto the fifth lactation.

The overall eifect of famms on the DP was found to be
non-significant. dowever, the DP was maxamum at Ferozepur
fam, followed by 4mbgla snd Jabalpur farms.

The overall P was maximum at the Ferogepur fam and
winimum at tne Japalpur farm. The significantly lower SP
at tne Japalpur farmm resulted in tne significanvly shorver Ci.
5.3 Z&ffect of periods:

The overall efiect of periods were founa to be highly
signrircant on all the traivs, except on tae DP and CI

where the effects were nun-significant.
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The significant decrease in 4FC (1270.66 to 1189.16
agys) and SP (167.52 to 149.97 days) and significant increase
in the PY (8.89 to 10.l41 Kg) from the perrod 1 to period 3,
revealed an overall improvement brought aooutv by the
improvement in mansgemental pracilices follovwed by the military
farms over the years.

Both the 300 cays milk yield and IMY (2057.26 and
2163.18 Kg) were found to be highest an period 2, followed
by period 3 (1990.62 and 2066.19 Kg) and lowest in the
perrod 1 (1818.53 and 1899.83 Kg). 1t showed that there
was an increase in the milk yield from period 1 to period 2,
but apain the milk yield decreased in period 3. The mgnest
m1lk yield in perirod 2, wnich acecreased in period 3 was d ue
to the mghest LL (310.1% days) in the perioca 2, and
significantly lowerea LL (298.72 days) in period 3. The
production dunfierences in periods might be also due to
variations i1n the climate, managemental practices, changes
in herd size and also due to the introduction of animals
wath aifferent genetic potentials,

Periods hao non-significant effect on tne DP and CI.

The dry periods ana calving intervals were practically
similar an agll vhe three periods. However, the DP appeared

to be longest in period 1 (166.76 dgys), followed by

period 3 (161.73 days) and shortest in perrod 2 (199.71 days).
IThe influence of DP was reflected in the milk ylelds in the
corresponding periods. Decrease in the DP from period 1 to

period 2 revealed the overall improvement in the managemen tal
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practices. Though there was a non- significant difference,
tne CI was also found to be lmighest 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 CI was longest, probably due to longer DP required
by the bufialoes in tne first lactation, since they were
in the growing pnase.

5.4 iffect of seasons:

The overall effects of season of calving were found
to be highly sign.ficant on all the traits except on the AXC,

Season of calving nad no significant efiect on the AFC
in buffaloes. The #FC was practicaliy similar in both the
seasons of calving. Samilar results were reported by Bhullar
(1975) and Reddy and Mishra (1980 a).

The PY, 300 days mllk yleld, LMY, LL, UP, SP and CI
were significantly higher in the bufialoes which calved
in season 2 (least calving season), than in the buffaloes
thot calved in season 1 (most calving season). Similar
findings were reported by Goswami and Nair (1965 a),
Kanujia gt al. (1975 b), Dharmesawar Das (1978), Patro and
Bhat (1979 b) and Singh ana Tiwana (1981).

Increase in the FY, milk yield and LL an the buffaloes
which calved in season 2, might be due to tas sbundant
avallabiliw of gooa quality leguminous green fodders
during their advance stage of pregnancy before calving and
also aitter calvang from January to April. Highest SP and

DP in tne bufiagloss that calvea in season 2 might be due to
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the unfavoursble climatic conditions, like high ambient
temperature, increased solar radlation and decreased quality
of fodders in Summer,
5.5 Genetic correlations:

The genetic correlations of AFC with LMY and SP were
very low and non-significant. The correlations with FY was
negative and wath 300 agys milk yreld the correlation was
positive but both were inconclusive as they were associated
with mgh standard errors. The correlations of AFC with LL
and SP were in agreement wilh the findings of Mohan (1977).

The overall genetic correlations of PY wath 300 days
milk yreld and LMY were positive and highly significants
witn preceding DP, SP and CI the correlations were negative
and highly significant. while the correlation of FY with
LL was inconclusive assoclated with high standard error.
Similar correlations between FY and 300 days milk yield
were reported by Dainsa (1963) ana Cheema and Basu (1983).
The correlation with LY was i1n agreement with the resulus
of Tomar and Desar (1967) and Manguikar and Desar (1981).

Ine overall genetic correlations of 300 dgys milk
yield wath LMY and LL were positive and mighly significant,
and the correlations with preceaing DP and CI were negative
and highly significant. Wnereas the correlation wita the
preceding SP was negative and inconclusive, as 1t was
assoclated wata large stanaard error. Similar correlations
of 300 days milk yield wath IMY and LL was reportea by
Patro and Bhat (1979 a).
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The overall genetic correlataon of IMY with LL was
positive and highly significant and the correlations wth
preceding DP and ClL were negatave ana hghly significant.
wnereas, vhe correlation between IMY and preceding SP was
negative and inconclusive, as 1t was associated with nigh
standard error. The correlation between LMY ana LL was 1n
agreement with the findings of Patro and Bnat (1979 a)
and Gurung and Johar (1982 a). Similar co:relations of
LMY with DP was observed by Bhat (1978).

The overall genetic correlations of LL with the
preceding DP ana SP were positive agnd highly significant.
But the correlation between LL and preceding CI was
positive and non-significant, as 1t was associated wiin
high standard error. Similar correlation between LL and
precedang DP was obtained by Reday and Taneja (1980 b).

Tne overall genetic correlation of the preceding DP
with the SP was found to be positive and mghly significanw.
Similerly the genetic correlation between DP and CI was also
positive and highly signlflcgnt.

The overall genetic correlation of SP wath the
preceding Cl was estimatvea to be positive ana highly
significant.

The highly significant and positave genetic correlations
among all the production trarts indicated that on the
genetic plane they were the same traits and vhere were no
inherint antagonisms among them. Improvement in one trait
could brang about genetic improvement in the other

correlated traitse.
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Sance the heritabilities of the tralts other than
production, such as LL, DP, SP and CI were almost zero,
the genetic correlations were of no practical value.

5.6 Phenotypic correlations:

Tne phenotypic correlation of AFC with FY was positive
and highly significant, wath 300 days milk yield posative
and significent, with LL negative but sugnificant, and the
correlations with LMY ana SP were non-signiiicant. IThe
correlataon of AYC with PY was in agreement witn Dmnsa
(1963) ano Tomar and Desal (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 findangs of lMohan (1977), Bhat (1978) ana Swain (1980).

The overall phenotypic correlations of FY wath 300 days
milk yireld and LMY were positive and highly significent,
while the correlations with preceding DP, P ana CI were
negative but highly significant. The corrglation witn LL
was negative and non-significant. The present correlation
of PFY with 300 days milk yleld was similar to the
observations of Dhinsa (1963), Tomar and Desal (1967) and
Cheema ana Basu (1983). 1lhe correlation with LMY was in
agreement with Tomar and Desar (1967), Garcha and Tiwsna
(1981) end Mangurkar and Desar (1981). The correlation witk
the preceding DP was slightly higher in the present study
than the findings of Apparao (1978) in Murrah bufraloes.

The overall phenotypic correlations of 300 days milk
yield wth LY, LL and preceding SP were positive and
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nighly significant, whereas the correlation with preceding
DP was negative but significant and the correlation with
preceding CI was founa to be non-significant. The
correlation of 300 days milk yield wath IMY was sumilar
to the results of Apparao (1978) and the correlations
with LL and SP were in agreement with the findings of
Basu and Ghai (1978 b) and Reddy and Teneja (1980 b). The
phenotypic correlations of 300 days milk yaeld with LMY
ana LL in 2ll the first five lactations were totelly an
agreement witn the results of Patro and bBhat (19792).

The overall phenotypic correlations of ILM* witn LL
and preceaing P were positive and highly significant,
whereas the correlation vith the preceding DP was negative
but signaficant 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 Taiwana (1981) in Murrah buffaloes. The correlztion
with preceding VP was in agreemént wvath resultv of Ohri and
Prakash (1969). The correlations with SP were similar to
the finoangs of Gill and Dev (1970), Apparao (1978) and
Basu (1978) in Murrah buffasloes. The lghly significant
and positive genetic and phenotypic correlations among
PY, 300 days milk yield ena LMY andicated thnat those
tralts were perhaps controlled by the same set of genes
and selection basea on peak yiela which was known quite
early in the lactation, Coula bring about positive

correlated response in the 300 asgys milk yield and LMY,
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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 VP was non-
significant. The correlatiocn with P vas i1n agreement with
the findings of G1ll and Dev (1970), Saingh ez gl. (1972)
and Basu and Ghai (1981) an Murrah bufiazloes.

The overall phenotypic correlations oif preceding
DP wth SP and between UP ana Cl were positive and highly
siegnificanv. Similar correlations wath SP were reported by
Singh et al. (1972) in Murrah bufialoes. +he correlations
of DP wath CI was in sgreement with the findings of Gill
and Dev (1970), Reddy and Taneja (1980 b) and Basu and
Ghnai (1981) in Murrah buifaloes.

Ihe overall phenotypic correlations of bP with CIL was
found to be positive end mghly significant. The present
correlation was slightly lesser in magnitude to that of the
findings of Gill and Dev (1970), Basu gt al. (1978 a),
Reddy and Ianeja (1980b) and Sastxry et al. (1982).

Tne mighoy significant and positave phenotypic
correlations among LP, SP vere tae components of Cl., Thus
the relationsnip between them was also justifisble for the
highly signiiicant ana posirtive phenotypic correlations
among LL, SP and CI.

9.7 Heratabilaty:

The herltapilities in the present study were estimated

by the paternal half-sib correlation method from the

corrected datae
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In the present study the overall heritability estimates
for aFC, FY, 300 days milk yaeld, LMY, LL, DP, SP and CI
were found to be 0.2%, 0.18, 0.17, 0.16, 0.04, 0.05, 0.0k
and 0.04% respectively.

Low heritabilivy estimates of LL, DP, SP and CI
indaicated that, sire difference with respect to transmitting
ability for those traits were insignificant and seieciion
for these traits would not yield the desired results. They
could be improved only by the efiicient and judicious
managemental practices.

Lhere was an increase in the heritability esvimates
for all the tralts under study (except AFC) from the first to
second lactataon and then declined in the subseqguent
lactations. The increase an the heritabaility from first to
secona lactation was mainly due to increased genevic
varrance. Ihe possible reasons for differences in genetic
variances in the ilrst and second lactations might be eirther
due to drfferences in the degree of expression of genes
responsible for those traits in different lactations or
those traits in different lactations might hsave been
influenced by different aumber of genes (Butcher and
Freeman, 1968). Thus, those traits might be different
genetically an various lactations and hence the
heritabilivies 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
individusal records within the half-sab groups av different



126 -

lactations, might have contributea towards whe differences

in heritabalaity estimates in the present study.

There were a few negative heritability estimates
in the thira, fourth and fifth lactations. Those negative
heritsbilities indicated that, there were high individual
variations in the data, which exceeded the variation

between half-sib groups.
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SUMM ARY

Data pertaining to first five lactations of 835
buifaloes maintained at Ambala, Ferozepur and Jabalpur
military darry fams frowm 1968 to 1982 were studied. lotal
3678 lactations were gnaly sed.

The different traits stludiea in the present investigation

weres

1. Age at first calving
2. Peak yileld

3+ 300-days milk yield
Lk, Lactation wilk yield
5. Lactation length

6. Dry period

7. Service period

6. valving interval

lhe overgll ieast squares means for 4¥C, PY, 300
agys milk yield, LMY, Lu, DP, SP and CI 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.

Ihe overall Fi, 300 dgys milk yield and LMY increased
gradually upto the fourth lactation, inaicaling the atvainment
ol tne lactational maturrty by the fourth lacvation. There
vas an 1ncreagse in the milk yield consistently even upto the
f1fth lactation in early calvers, revealing that, younger

first calvers take more time to reach tne physiological
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lactational maturivy, than the aged first calvers.

In the present study the overall lactalion lengih was
almost the same i1n first five lactations. It revealed that,
the mansgemental piractices followed at military dairy famms

were i1deal to maintain 300 days L.

The first dry period was found to be longest and 1%
decreased gracually in the subsequent lactations. Since the
anamals were in the growng phase, probably tney required
more lactvational rest ana hence, the first DP magav be
longest tnan the subsequent ones. Samilar vo the ary
periodsy the first CL was lmghest 1n lengtn and 1t

gradually decreasea in the subsequent lactations.

Ine early age at farst calving, snorter service
periods indicating hmgh level of fertlility, resulted in
smallest calving intervals av Jabalpur fam. Butv the milk
production was also lowest due to shortest lactation
lenguns and perhaps due to low genetic potentiality of
the bufialoes.

Comparatively higher age av first calvang, with
longest service periods lead to longest calving intervals
and with longest lacvation lengths produced highest malk

yields abt Ferozepur fam.

There was a significant decrease in aFC, SP and DP
alon, witn significant increase in the peak yields from
period 1 to 3, ana lactation milk yield from period 1 o

2, 1t revealea tne improvement brougiht over in the
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efficlient managemental practices folloved at the military
aalry Iarms.
Taere was a significant increase in the milk yiela and

LL 1n the buffaloes which calved in least calving season,
than those calved in most calving season. It might be due
to plency availability of good, palstable ana nutritious
leguminous green fodaers during advanced stages of

pregnancy end also aiter calving from January to Apral.

Wath The increasea milk yield, there was aglso a
sagnificant increase in the 5P, CI and DP in the bufialoes,
that calved in least calving season, than those calved
in most calvaing season. Lt might be due to the unfavouravle,
adverse climavlc conditions like hign ambient temperatu\re
and increasea solar radiation and decreased guality and
quantity of green fodders during Ldummer months.

It could be concludea taat by adopting controliea
breeding progreamme in buffaloes more number of calvings
could pe gealeved during least calving season. Thus the
mllk production in the bufialoes and especially the milk
produciion durlng Ghe Summer months could be lnereased,
for maintvaining uniform supply of milk througnout the

year leading to betier dairry econoay.

Ine data was correctea for the significant effects of
Tam, period and season. The genetic and phenotvypic
corcelations and heratabilities were estimated from the
same data.

There were positive and highly significant genetic
correlations among FY, 300 days milk yield ana IMY,
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The 300 days milk yield was hghly correlated to LL
and IMY. The LL had maghly significant and positave
correlations wath preceding DP and SP. Samilarly positive
correl avion trend were observed between SP and precsding
DP and Cl.

The phenotypic correlations were almost same vo thav
of genetic correlations, except the correlation between
preceding DP and Li, which was non-significant. In
additaion, there were hignly significant positive
correlations of FY, 300 days milk yield and LL with &FC,
SP and preceding Ci respectavely.

Tne overall heritsbilities for AFC, PY, 300 days milk
yield, LMY, LL, DP, SP and CI were 0.2, 0.18, 0.17, 0.16,
0.0%, 0.09, 0.04 and 0.0% respectively.

Sance the herivabilitvies of LL, DP, &P and CL were
negligible, tne genetic currelgtlions among them were of
no practical value.Genetically as well as phenotyprcally,
the correlations among FY, 300 days milk yield ana LMY
were positive and mghly significant. The mghly
significant genetic sna phenotypic correlations among
the production tralts, whica were moderately heritable,
andlicated the possiblilivy oi selection on the basis of
peax yleld. The pesk yield was known quite esrly in the
lactation and might prove effective in brining apout s
positive correlated response to increase the milk yield

in buffaloes.
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