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INTRODUCTION

The entire Indo-gengetic expsmse is & rich end fertile
sgricultural belt with high potentislity for improved &nimal
husbandry practices, Tharperkar cattle whieh originally'hails
¢rom gindh sres of Indus belt hes meinteined its identity in
different agroeclimetic conditions end high thermal stress sones
of the Indisn subecontinent, Therperker, @ well known Zebu
cattle for its milk production &nd draught potentislity, seems
to suit the Indien forming community immensely as they ere able
to get both milch cows and humped draught bullocks which are so
much vitally needed for ths country's sgricultural operations.

1n & substropical country like Tndis with its veried
sgro-climetic conditions, the different economic traite in cattle
do not find same threshold values in different regions, secondly,

germ plasm potentiality of this breed under the existing thermal
stress in the country hes not been fully studied end since only

o few works have been done with inconclusive presentstion, the

present studies assume congsiderasble importsnce.

indisn cuttle, specially Tharparker suffer from late

gexusl meturity resulting in deluyed sge ot first colving and
long culving intervalse zerly moturity has been found to be of
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great economic velue, as incresse in the age of sexual msturity
of a cow by & single day pushes up the expenditure to & baek;
bresking level (besail and Xumar, 1963), %arly sexusl maturity
not only reduces the unproductive period of cows but also 1neraasoﬂ
the life time production,

From the economic stand point the milk yield per unit
time is more important then lactetionsl performance and since
breeding efficiency is highly correls-ted with performsnce per
unit time, the present study has combined both production and
reproduction traits with following objectives

To estimute the Cenetic veriability as well as milk
preducing ability ;

to estimute the production efficiency of certuin

economic traits ;

to study the reproductive performénce snd to study
inheritance of certuin economic traits.

B8
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R,

REVIEM _OF LITSRATURE

Age et first cclving 3

Delsyed moturity coupled with long calving interval
is a M@ jor cwruse of uneconomic drirying in Tndis (Amble 8t ols,
1958)s They further observed thut age at first cslving redﬁeed
the generstion interval which faecilitated the process of progeny
testing, -

Johansson (1950) reported that the life time production
and number of calvings in case of early cnlvers were more than
those in late calvers.

Lote maturity is the breed churacteristic in tropical
cattle (Lecky, 1951)s Stonsker (1053) observed this trait to be
highly heritaeble in red Sindhi cows.

A ccording to Mshedevan (1958} the cge st first calving
could be greastly reduced by improved monsgemental practices. The
average uge &t first celving in Zebu cattle wes reported to be
higher in compsrison to their crosses with exotic onese

Tandon (1951) and Negpsul and fcherya (1970} found
nonesignificant influence of month of calving on &ge st first
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calving in gshiwel herd, wheress significent effect of month of
calving was reported in Hariena cows by Acherya (1966) and Dhillon
32,22, (1970)s Yeer of calving was observed to have significent
influence on age ot first cnlving in Horiena cows, |

gunderesen et al, (1965), Cube et al, (1968) and
Nagpel . end Acherys (1970) reported eignificant variation among
periods, yesrs within period for age st first colving in Tharpariey
cows indiceting thereby nonegenetie influence on the trait,

roul (1968) in @ study of various genetic and non--
genstic fuctors in gsuhiwsl end crosses with Friesisns observed
eignificant effects of grades, feorms, periods, sessons &nd breeds
on age »t first celving, Significent effects of forms, years of
calving, weight of dem &t cslving was obeserved by Nagpa‘t{*- and
pch:srya (1971) but effect of sesson of calving was found to be

non-significent,

~ singh et al. (1964), - and ¢4ill (1969)
noticed non-significent effect of age «t first celving on first
lactation yield in Hariuns cowse

nased on 727 records of Tharparker cows during the
period 1937-;1961, pes and Bhotnagar (1967) showed that age nt
first calving ranged betwesn 2b;72 months, The mesn sge st first
celving wes found by them to be 38,4 + 7,75 months and sessonsl
yaristion in the trait wes reported to be 46 per cent. only 21
per cent weés observed to bs due to heredity, More thun 52 per
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- , -

cent of the heifers were noticed to have calved between 30 to 4O
months of age.

Nagpaul and phatnager (1971) reported that 13 per cent
of heifers colved »t the nge below 30 months, It was nlso apparent
thet cows calving ot 25 to 30 months &ge had an opportunity to
produce milk for longer pnridda as cbmpared to late colverse The

age at first celving rs reported in different treeds of Zebu are
presented in table given below ;

Table 1, Zhowing age at first calving in different Zebu breeds,

freeds ﬁg;ogﬁ M:;gnihgf.s CeVe ‘ Reference
tvation { { K
i 3 3 [ "

Tharperker 200 14614041445 = gingh (1957)
350 48, 0ubeb8 - Amble st al. (1956)
90 43.20+1426 - gingh end Choudhary (1961)
48 38.8041.3h = purd end sherms (1965)
185 42,0 . sundarescn et ale (1965
506 3844840,30 19,0 Negprul and Bhatnager (1971)
%2 38.80:0.27 - reddy and photnagar (1971)
396 1498,77+7.7 10.2 Pprosad and prassd (1972)

. (daysY
63 b"c":. o 70 130.5 putt ?_&f_lo ( 1974)
30 10’(}3;;2;7 - Busw st 8l (1979)
523 38.02+0,32 19..0 cupts and Bhatnager (1970)
sshiwal 27 1070,8+23,1 = Basu et 8l, (1979)

(oversll) (dey®)
§22 1112 (days) 17,0 wumar @nd Nerain (1979)
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Table 1 Cmt'd.

Treeds ) Mean + Se .
g"’bé" e oﬁthn)d CoVs { Reference
I8
P, v z‘g &
Red gindhi 58 1117+18,6 = Rasu et 8l, (1979)
(ddys) Ty
123 4145+ 50 13437 Molhotra and gingh (1980)
Harisns 533 5000*005 - Kumay snd Bhat (1979)
= 1316,96410,77 14460 Mishrs et al. (1980)
(daysT

Lactation yield ;

milk yield., The findings of different weorkers in the different

Indisn breeds of cattle are summerised in Table 2.

The value of cow is gener:lly measured in terms of

Breed %No.o? eon first TCeVe 1 Reference
obsere {lactation Y:leldg 8
‘vat:lon CeTe
s, - Z e ey on 3
Tharparkar L8 2580,00 - puri end sharmas (1965’
37 19952211 o sundrresan et ol, (1965)
gl 227.047300 = Amble et al, (1967‘
(overall) < e

727 2160,75228,20 : Des and Bhatnagar (1967)
506 2146462+22,4 - Nagpeul and Bhatnagar(1971]
Th2 2166475428, 21 - neddy and Bhetnager(1971)

1529 2&!&;%;2;»50 32,2 prosed end Prascd (1972)
Se
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Tahh 2 Cont'd,

Breed —1 Ji‘man first
ctation yleld
ation Y 3

TeeVe { Reference

-

SeTe (k;.
- 1301 -&5‘.6
102 912455447 71
(overasll)
63 1301,06453.6
31 1k14e872189,77
gahiwal 65 1160,00
115 14,89,00
112 2218,00
118 1772,00483,00
162 167he 38
51 163290448, 29
104 1618,70+38, 00
456 1506 + 21
308 233600433, 46
655  1610,00+19,00
443 1617.00
Ll 1602,5+180,83
Heriana &) 14914371 1bss
565 708,93+13.08
105 1136065448, 16
(overall) g
oversll 921,92:2ke 51
Red gindhi - 3389. 5+161n3
» 2500, 57-»1 26,8

lbse

32,9

gharms et sl. (1972)

52,75 Johay and Taylor (1973)

bie7

Dutt et &l (1974)

Besu gt al. (1979)

gen et &l. (1953)

gingh and Chaudhsry(1961)
cundarescn 8t ule(1965)
tmble and Jein (1966)
gingh and Dearei.ﬁ%fﬂ
Gehlon and Melik (1967)
ghonns and Bhat (1971)
Nagpel . end Acherya (1971)
gopul and Bhatnager (1972)
Mishrs (1973)

vumey and Nersin (1979)
Basu ot &l, (1979)

Kohli et ale (1967)

gingh et 8l, ( 1868)

Johsr snd Taylor (1973)

Mishra et als ( 1980)
rRaj Gopslen (1952)
LeRe8e Potnu (1959-60)
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Table 2 Cont'd,

Breed i::o.of Mean first CeVe § Reference
obser-{lactation yleld
tion _:_So’?. kge)
7 2 3 I — & 3
32 331440 1bs - I«CeleRe (1962)
- 28’7.0:.20700 - Rhegin and Desni (1967’
1hl.
31 1159.3 . - RaJ xumsr (1969)
®  1450,084261,73 -  Besu et 8l. (1979)
219 153469232 28,1 Dvsouse et 8l. (1979)

122 1391,55:40 Lhe20 Melhotra and singh (1980)

Mishra snd Biswas (1963) observed th:t the drughters
born to cows aged between 11;12 years were found to produce more
milk in the first lactation (_h027 + 3261 1lbs) as compared to the
femsles of other sge groups, They &lso reported signifiesnt

environmental influence from year to year on milk production, Theﬁ
further reported thut doughters served by bulls of age groups

between Osk years were found to produce more milk in the first
lactation (5418,92 + 664483 1bs).

in Therperkasr cattle, Singh et al. ( 1962) , sandhu
(1968) reported significent effect of sesson of calwing on milk
yield,

sunderssan et sl, (1965) observed thut short span

chonges in milk production wes essentislly @ reflection of changes
in the feeding :nd mensgement practices in Thaerparksr herd &t
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NeDeRele Rarnal,

Negpeul (1968) reported significant effect of order of
lactution on average milk production in Therparkar cows and
obtained meximum aversge production in third lactation (2700.47 +
698,8 kg)e

Dutt et al, (1974) found thut cows with esrly meturity
were superior in respect of production trait like milk yield.

Nzgpeul end Bhetneger (1972) found that order of
lactation and month of calving on lactation yield accounted for
0,5 per cent &nd 49 per cent of total vrrisztion in luctation
yield respectively,

Therparker cows cslving in winter were reported to

give 52 kg more milk them those ealving in other seasons (Basu
and Gupta, 1974),

Mishrs et als (1979) in his studies in Harisne,
Therperkar, sshiwal with their Friesian crosses reported thet

seasons of calving had no significent effect on lactution yield
in any breed group.

Das and palaine (1980) reported thut season of calving
significantly affected milk yield in Herians cows. The cows
calving during .tho spring sesson produced significently more milk
and were followed by those of sutumn end summer in descending
order, They further observed th:t sequence of lsctation had
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significent effect on lactstion milk yield, The result showed

that milk production inecressed from first to third lactation and
thereafter yield declined ss loctation numbers ineressed,

singh et 8l, (1980) raported thet sesson of galving
had significant effect on first 100 drys milk yield and total

first lactation yield in Tharparker cows msintained at Covernment
cattle Farm, patna, They further observed thet milk yield of ecows
calving in winter end summer wis significently more thin those
ealving in rainy sesson. The difference in milk yield between

winter and summer calvers was however nonesignificant,

Lactation hnﬁ_h ]

sendhu et al, (1973) studied the various gemstic and
nonegenetic fuctors on lactation length, nffect due to ferms were
reported to be significant while that due to sessons of calving
end breeds of sires were nonesignificent, The following table

indicated the obéerv:.utions of different workers on lactation
length in Indi:n breeds of cattle,

Table 3. Lactstion length in different Zebu breeds of esttle,

Breed W{ Mesn Tirst CoVe erferen
k sere={lactation length
ation ¢ '
V8 7 H‘h‘fm % 5
Therparkar - 3"&.&7.82 L1,6 singh (1961)

- 271.,0 32,1 1°ngh and chaudhary
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) Table 3 Cont'd,

299:_‘“ 8

' Breed %:::;" ucagti“si.ng gi t‘.V.? Reference i
| _ tion{ + 8.7 .(darﬂ
| 1 2 5 X
1602 278.8+142 17,5 Prased (1962)
| s 26240+ 16 - hmble et al. (196)
| 506 271 3 b - negpeul (1968)
- 25hs0 - Nogarcenker (1969)
| . 268,0 - gg1u1 end phatnagar
; 1529 278,88+1,2 @ prassd and Prassd (1972)
J - 318.0;10.1 25.5 scharms et al. (1972)
| - 200,045¢2 26,5 Dutt ot &l, (1974)
| 331 2834812406 ’ Rem et al. (1979)
| Harisna - 331eL 27,45 singh end Dessi (1961)
| .. 316.6 25,63 cingh and Desai (1961)
| 203 255,7145.75 é cehlon and cekhon (1966)
overall 272.05;&.28 o Mishrs et &le ( 1980)
| Red gindhi 46 303s1k.0 31,0 fmble st 81, (1958)
. 3325 “ LeReSe Putné (1959;601
; 25&.82:1(3.25 - ghegin and Desai (1967)
31 268.8 «  Rej Xumer (1969)
e 2841333 177 Disouss st sl. (1979)
123 287s6.89 26.65 Molhotra and singh (1980)
| gahiwal - 247.,0 = gen at ule ( 1953)

gingh «nd Dutt (1963)
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Table 3 Cont'd,

Ereed léj;ég i‘?%?‘;‘;&:;:‘,‘“ ;e.v. ! Reference
1 3 L v
o 206.0 - Batre and pesai (1964)
o LigTNg0 - gendhu (1968)
- 278,0 - Mishra (1973)
- 321 + © - Johar and Tayler (1973)
- 300 + & = gurbachan (1975)
Lhi2 202,0 30 rum:r end Nerein (1979)

singh et ﬂ. (1“2) observed nonesignifiesnt effect
of seuson of cunlving on luctetion length in Therparker cattle,
Rehfeld et al, (1976) observed that in 7ebu the year

of colving and parity hed significant effects on lactation 1engt.h+

Mishra et al. (1979) in his studies on Herians,

sah:lwel. Red sindhi end their Friesirn crosses reported none
significant effect of seusons of calving on lactation 19ngt.h.

Rem ot al. (1979) concluded that perity had signifie
csnt effect on lactation length im Tharperker ecsttle,

Dus and ﬁalaine (1980) found significunt effect of
sesson of calving on lactetion length in Herisna cowse
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Dry peried ;

pry period is one of the important segments in life
time production of & cowe As this period is umproductive component
of intercslving period, both genetic and nonegenetic steps could

be tuken to muintain this st optimum level, Reports of different

workers on this trait sre szs summsrised in Table 4,

Table ke Showing dry periods in differsnt Zebu eunttle,

Breed No.a'g Mesn first g CaVe s neference
bser-{ dry period
tvationls 9+7me(duys) t
1 2 ¥ L 5
Therparker 651  140,3:0,83 -  Jhe and piswss (1964)
- 188, 2 ' - Bogerecenkar ( 1969)
- 147.0 - Nugpoul &nd Bhatnager
(1971)

- 1473 : 8 67.8 Des 2&2‘ (1971)
300 133.22:10.45 -  Ppandey ot als (1978)

28  160,4+40.6 e pasu et al, (1979)
Red gindhi 5 57.60+69.8 = pusu et sle (1979)

219 159410, 4 54,9 D'geuze et sle (1979)
sahiwal b1 142.76+32.6 ° Busu ot al, (1979)

singh and Desai (1962) reported that & dry period of
60-90 duys were found to be normel in Hericne and thet more than
90 days dry period hed no sdvent:ges,
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o 1h -

Jhe and Biswes (1964) put a renge of 30-130 days dry
period ag optimum for Thurperksr herd &t pPutnes

Negpeul and Bhatnsger (1972) observed that cows having
dry period less th:m 30 days produced significently less milk and
recorded nearly Sh.k per cent of the observstions within 30.60

doyse Veristion in lactetion yield due to preceeding dry period

wés nine per cent,

ghrd Rem ot ale (1976) in their studies in Tharparkar
herd reported th:t dry period and milk yield sre two independent
treits; thus the former could be reduced to optimum level of 60

deys without affecting milk production at chandenwell (Rajasthun),.

sherme @t als (1979) found no significant effect of

sires =nd periods on dry pericd in Therparksr cottle.

pBuragohain and gherma (1980) reported none-significant
influence of seasons of calving on subseguent iength of dry
period in different genetic groupse

Calving intervel

celving intervel hes importent end dominent role in
the optimisation of breeding efficiency, However, there sre

lurge veristion not only between &nd within breeds but also due

to seversl other ressons, The varistion were indicated as given
in Table 5.
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)
¥ A

Table 5, Caly tervel in ferent Zebu cottle,
Breed kno.d jecn ecaiving gcd’. i Teference
bsere {intervel
vation {+ 947e(days)
1 X 3 L 5
Tharparkar 5 L33 3 73 ; gingh (1957)
; L5ke6 - éingh,and ginhs (1960)
e LEB0,6 -  9ingh and Chaudhary (1961)
111 476,0 - Sundsressn et als (1965)
«  L29,6+8,8 2 Johar and Taylor (1970)
- 430,0 - Negpeul and Bhetniger(1971)
. 433.0 «  Nogpsul and Bhetnegsr(1972)
1520 4074554341 - praugssd and prasad (1972)
- 482,041246 20,9 Shurma et ale (1972)
e L56 + 7e5 23,0 Dutt et al, (197k)
20 410,4643462 =  Basu 8t ale (1979)
302 426.15412.15 . nam ot al, (1979)
Red sindhd 5  350,22456,39 - pasu et 81, (1979)
123 Lh749,01 22,37 Melhotrs end Singh (1960)
gahiwal ; L8k > gingh and Chaudhary (1961)
42 393.20s26,05 -  Brsu gt als (1979)
300 451,0 24,0 wumer and Nerain (1979)
Haricna ; L38,88+7.43 ; Johnr'anﬂ Taylor (1970}
wolvi ¢ - S18,40s12.57 - ~do-

Long cslving intervel meuns less number of cslves and
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less milk production, resulting in h:criued gestation length and
lese annusl genetic goin (Mahadevan, 1958),

Johar ond Tayler (1973) found thut cows giving birth
to mele calves tended to have slightly longer celving intervals

than those producing fem:le ones, though the difference was not
“miunt.

Gill and Balaine (1979) reported that in Herisna cows

& significant portion of vericbility in eslving intervsl was

determined by yetrs and months of ctlving, The shorter calving
interval was observed in cows calving in Q¢ tober. The calving
interval of cows celving from July to Jenusry was observed to be

48 deys less than those ealﬂ.ng‘ in other months,

In Thuorparkar cattle, significant effect of sessons
and parity on calving intervel wss observed by Rum et g_'._t_.(m'?m.

Das et al, (1979) also corroborated the significent

effect of months and yeusrs of calving on calving intervel in
Brahemen cattle,

Nonegignificont effects of sires and periods on
calving intervel in Tharpsrker cattle were noted by Sharma et ale
(1979)
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First lectation milking eversge :

gingh snd chaudhary (1961) reported that cows having

first cslving sge between 30 to 39 months in gahiwzl exhibited
the highest milking average of 11.4 to 13,5 kg whereas in
Therparker cows heving age ot first calving between 36 to 45

months, milking average wss found to be 5,55 to 6,90 kg,

Negercenkar (1966) reported the milking average for
Tharparkayr herd 8t NeDeRele Karnel to be 4,75 3 0,61 kge

reut end gingh (1971) found the milking average for
first lsctation in Horisne cows to be 2461 + 0,25 kg,

sherms et 8l, (1972) observed milking aversge in
Thorparker cattle to be Le0 + 1,0 whereas Dutt et sle (1974}
recorded it to be Le0 + 0,10 kg in the scme breed group at
phareri Ferm,

Milking average in Sshiwzl cows were found to be
5.66 kg by rumer snd Norain (1979),

Malhotr: &nd gingh (1980) observed milking average in
red gsindhi cows to be 4.67 kg at Bengelore,

pirst lectetion oversll milking sversge :

singh and chaudhsry (1961) reported thst cows heving
30 to 39 months of age st first eslving showed oversll milking
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hverage to be 6,55 to 6,90 kg in gshiwal cows, whereas for

Thurparker cows having 36 to 45 months of sge at first calving
the over:ll milking average was found by them to be 5,2 to 8,81 kgH

In Thurparkay cows, overall aversge was observed to be
2.7 * 01 kg by shurms 2&; (1970
Molhotre ond gingh (1980) ebtsined the overall milking

sversge in ned sindhi cows to be 3,20 + 0e13 kg wheress wumer &nd
Narein (1979) obtained it cs 3,96 kg,

preeding efficiency :

wileox et al. (1957) reported an nverage breeding
efficiency in Holstein Friesiasn herd to be 87,2 per cent,

Gauttm et al, (1966) observed breseding efficiency to
be 77.21 ¢ 1.97 in Hariena cuttle as sgainst 842 & Ocbk in
Thurparksr ones by Das =nd Bhatnager (1967).

pused on first calving interval, Reddy and Bhatnagar

(1971} ealculsted the sverage breeding efficlency to be 85,65 2
0,60 in Thurparker cows ot NeDeReIe Kornal,

putt et sle (1974) reported 81,4 per cent breeding
efficiency in Thorperkar cows st Bherari Form,

gupta end Bhatnager (1979) reported 85,27 * Ne 27 per
cent breeding efficiency in Therparkar cattle, They furthsr
observed that cows having higher breeding efficiency had more
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production during life time to a given age,

zffect of sires on bresding efficiency :

gingh (1966} observed thst sires haed nonw-significant
effects on breeding efficisncy,

prokaysthe end Masumdsy (1879) reported thet the
{nfluence of sire on breeding efficiency wss highly significant,

ﬁori.ta b:l.ut.;_r s

The heritability sssumes considerable importance in

improvemsnt of different economic traits, The utilizetion and

thereby meximizstion of productivity ere heavily dependent upon
the proper breeding methodology, the consequences of which &re

veried with certain long term responses too.

The different workers heve observed heritabilities to
be different even within ferms as indicated in the teble given

below ;
Table 6. gerit:;bnfté estimote for age »t first eclving in
]
Breed arite , . S’ fererence
gtimates with
oo ¢ } :
_ Tharperksy ‘0.36:-(1.'” IR gingh (1957)

0,0540,00 PHC aingh (1957)
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Table 6 Cont'ds

Breed jer y t eTerence
s el I
0,48:0,16 ISR Amble et sl. (1956)
042640,18 I8k puri end malik (1963)
0,21+0,09 ISR Des &nd Bhetnagaer (1967)
0.11;0.09 ISR Reddy and Bhutnager (1971)
0,08 ISR prassd and prasad (1972)
04 17440.096 PHC curneni et sls (1976)
Herisne Oebibs 06 11 ISR singh (1957)
03040414 ISR cingh and prasad (1966)
0,20:0,30 I8k aingh snd prasad (1968)
0u 3430412 ISR singh &nd Desai (1967)
04 0lly20, 11 ISR Balaine (1971)
Co 544015 PHC Balaine (1971)
0s30+0,02 PHC Kumer and Bhat (1978)
0040240, 22 PHC wishrs et sl. (1980)
Red gindhi  0,39:0.16 18R gtonaker (1953}
0:0940417 ISR Amble et &l (1058)
0,1640,29 ISR «doe.
0o kilis 04 50 ISR puri and Melik (1963)
gehiwal 0e16+0,29 ISR imble et al. (1958)
0e3840,26 ISR puri and melik (1963)
0,500,109 - patre and Dessi (1964)
o..mzo.u. PHC xeul (1968)
0.1,6;0.19‘ = Nagped . and Achsrye (1970)

0.37;0- 19

Mishrs (1973)
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Ereed ! jeritability ‘ Method Telerence
estimates §
with 94%,.
NeThls0s 138 - curneni et al. (1976)
Ne1ls0,12 ISR Gopsl snd Bhatneger (1972)
0e75+ 0,21 PHC aingh (1977)

jeritability estimate of lsctation yield :

Table 7 eritability estimstes of luctation yield in certain
i 78bu CoLLL

Ee
Breed 1& “'iﬁi’:m{:n { Method g Teference
¢ gf o s d
Tharparkayr 0a 2240402 ISR wooner (1963)
1st laet,Ns 017 19R  Mishra st al, (196h)
2nd lact, 0.37
Ird lucte 0,16
0e22: Cu 11 ISR }l'?ggg and sundaressn
0,12+0,05 1sR  Reddy 2nd Bhetnsgar(1971)
n,05 - prased snd Prasad (1972)
De15:0a43 PHC pishra (1973)
0,580.0,262 ISR Mishre et al.(1973)
0082007 PHC Curneni et ©1.(1976)
0e 1540443 PHC Mishra et ale (1979)
gahiwel O lele+ 0632 IS8R rooner (1963)
Osblyr Du11 ISR Kooner and sundaresan

(1970
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Table 8 Contt'd,

Breed 3 f:ii::fif‘ﬁiua {ywthud § rReference
.2&:0.10 - ¢ill snd pelaine (1071)
0403.0,07 - Tomsr et sl. (1972)
042450, 28 - yishrs et sl. (1979)
0 18940.,17 PHC Mishra et sl. (1980)
sahiwel Del5: 0014 - Mishrs (1973)
Red gindhi  D434:0,21 - piehre ot 8l (1979)

peritability estimstes of dry perioed :

feritability estimste of dry perioed in Tharperker cows
wos reported to be 0,08 by T«C.t R Toam (1957)s

prused (1962) obtuined low heritebility estimates of

dry period in Tharperksr cows by psternsl helf sib correlstion
method and found it to be 0.09 indicsting lerge environmental
influence on this trait,

pundey et ul, (1978) reported heritsbility estimutes
of dry period to be 0.05q19.1106 by intraesire regression of
deughter on dam, Heritability estimates of 2nd and 3rd dry
periods were observed by them to be -0, 1306 + 0,1050 and ;0.ﬂ931:
N,1610 on the busis of 259 and 148 racords respectively, This

suggested that the dry period wes smensble to imorovement by
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Breed ! peritability i Method g Helerence
estimates
with 24%e
N 1441 04139 - curnsni et al. (1976)
Oe14s@,12 ISR Gopsl and Bhatnegar (1972)
0e754+ 0021 PHC aimgh (1977)

geritability estimate of lactation yield :

rable 7. peritebility estimstes of luctution yield in certain
76bu cotties

Breed } H.{.m?.iiﬁ{th U Methed 8 Reference
T et !
Thurparkar 04 224 002 ISR rooner (1963)
1st laet,N,017 18R Mishra et al, (1964)
2nd lact. 0,37
3rd lucts 0,16
0,22+ Cu11 " ISR t‘f?gg;%;" and sundaressn
0,12:0,05 ISR neddy end Bhetnsgar(1971)
N, 05 - prased end Prasad (1972)
01520443 PHC miehra (1973)
0,580:0,262 1SR Mishra et al.(1973)
040840407 PHC  Curneni et 81.(1976)
| 0.15:0643 PHC Mishre et ale (1979)
sahiwsl O lels+0432 IS8R vooner ( 1963)
0o bilys 0 11 ISR Kooner and sundaresan

(1970)
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Table 7 conttd,

S e
D 14420, 170 PHC  Curnani et al. (1976)
Dels840,18 PHC Mishre ot sle (1979)
Hariene 0,219.0,18 ISR Joher and Teylor (1973)
OubB:0,15 PHC Mishrs et 8l. (1979)
0s38+ 1,88 PHC  Mishrs st &l, (1980)
Red sindhi  0,36.0,28 PHC  Mishre et al. (1979)
cir 0,02+0,12 PHC uishre 8t al. (1979)

Table 8. goritability estimites of lactation length in ecertain
ebu cottle,

Freed § Heritabilit g Methed | Relference
estimstes with
%o ¢
Tharparker Ny 20 SR ‘mble et a8l, (1967)
0,09 ISR prrasad and Prasad (1972)
1st lacts 0,3940,18 - Bhot et al, (1080)
2nd lacte 0.4340,21 . ~do=
3rd lact, 0,24:0,18 - ~do~
kth lact, 0,08+0,16 - wdo=
Hariana 0e32+:0,03 ISR 9ingh and Desai (1961)
0,83+0,29 PHC wdo=
0.58+0:14 I2R gingh and_?rae:sd (1966)
O bily+ 0, 25 pDC ~do-
0,38:0,18 PHC o=
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Table 8 Cont'd,

Breed ! Heritabllity Method reference
i estimstes with

2ele
042640410 - i1l end Ralaine (1971)
0,0340,07 ; Tomer et 81, (1972)
0,24:0.28 . Mishrs et sl. (1979)
0,18840.17 PEC  Mishrs et 81, (1980)
sahiwel Ouki5s 001k «  mishrs (1973)
Red sindhi  0,34+0,21 : Mishrs et 8l. (1979)

jeritability estimstes of dry period :

Heritability estimsrte of dry peried in Tharpserker cows

wes reported to be 0,08 by I«C.leRe Team (1957).

proscd (1962) obtained low heritebility estimates of

dry period in Tharperksr cows by peternal helf sib correlation
method and fourd it to be 0,09 indiceting lerge environmental
influence on this trait, '

pendey et al, (1978) reported heritsbility estimutes
of dry period to be 0,058+0,1106 by intraesire regression of
deughter on dame Heritsbility estimates of 2nd and 3rd dry
periods were observed by them to be «0,1306 + 0,1050 and ;0.”933;
n,1610 on the busis of 259 and 148 racords respectively., This
suggested that the dry period wes smensble to imorovement by
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environmentsal end mensgemental factors mostly and not much by

" breeding methods.

ieritobility est

Amble et al. (1958) reported heritsbility estimates of
calving intervsl in Therparksr cows to be «0.37 + 4.8, whereas
prassd snd prased (1972) obtained it to be 0,01,

Moulik et s8l, (1972) estimuted heritability of first

colving interv:l on the basis of 45 and 498 records in case of
sehiwsl and Therpsrksr cottle es <0454 + 0.172 &nd P22 & N, 138

respectively,
gumsr and Bhet (1979) obtained heritability estimstes

in perisne cows @s 0,0006 + 0,14 by intraesire regression of
deughters on dam indicsting thereby lerge environmental influence
on this trait,

genetic and phenotypic corm;htion 3

Meximiz-tion of genetic progress in economic traits

is the sole object of the duiry cuttle breeders, TYor this, it is
essentisl to have sn ides 8bout the genetic snd phenotypic seso-

cistion among those treits snd the extent to which genetic varia-

tion exists in them, on the busies of these decisions sppropriste
selection and msting procedure are tiken, The literature has been

reveived on these associstion between aairertsl aconomic trnite ss
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given below.

aingh (1057) observed positive but low phenotypie
correlation (0.725) in limited studies between age st first
celving snd first celving intervel in Thurparkar cows,

aingh and Chaudhary (1961) obrerved positive nnd nan;
signifiesnt phenotypic correlation co-efficient between age st
first celving and first lactation yileld (0,09 end 0,047) in
gahiwel &and Therparker cows respectively, The correl-tion between
sge at first cslving aend first lactstion length was found by them
to be 0,19 and 0,08 for sshiwsl and Tharparksr cows respectively,
There wss significant phenotypic correl:tion batween age at first

calving snd Tirst calving intervel (0,12 end 0,04) in gshiwcl and
Tharparkar cows respectively.

paya singh &nd gsunderesen (1966) reported positive
and significent (0.775 + 0.135) genetic correlution between first

lactation yield and firet culving intervel in Thrrparksr cows.

The genetie correlrtion between first luctetion length
end first e:rlving intervul wss found by them to be 0,807 + 1,096

in Therparksr and 0,394 + 0,00 in gehiwal cows.

ravitksr ot sl, (1968) observed positive but signifi-
cant phenotypiec correl:tion (7.20) between sge #t first calving

end first loctation yield in high ylelding sahiwel cows, though
they observed nonesignificsnt correlstion for moderante and low

yielders,.
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singh et al, (7969) reported that snge st first cslving
wigs geneticslly essocinted with first lactetion milk yield in
Harians cuttle,

Negpaul and Achsrys (1977 obtained high volue of

phenotypic end genotypic correlutions between age «t first colving
end first lectation yield in sshiwsl esttle,

Reddy end Bhotnager (1971) indicsted thut first loctee
tion yleld wus independent of age st first calving wheress ganit:l.e
correl:tion between these tr:its were reported to be 0.765;0.13
and 0442 + 0,82 in Therparker and sah'inal‘eowa respectively (Naddu
énd pDesui, 1970),

palaine (1971) observed genetic correlution betwesn age
ot first calving «nd first lactution yield in Heriuns cows to be

»0433 + 0,52 while Dutt &nd Tomer (1972) eslculated it to be
«0s5k + 0,32 in same breed,

Nonegignificant, negetive phenotypic correlstion
between &ge at first calving and first lactation yield -.-f‘."'iﬁ'! 2
0.04 wus obteined by Nagpsul end Bhatnagsr (1971) in Tharperkar
herd of NeDsRele Kamal..

Dutt end Tomar (1972) reported high but negative

genetic correl:tion «0,89 s+ 0,15 between age st first calving &nd
first lactstion length in Hariena cows,

Dutt et sl. (197L) reported positive but non=
significsnt phenotypic correl:tion between sge at first calving
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end first loctetion yield 0,1332 in Tharparksr herd. They also
observed negutive and nonesignificent correlstion between sge at
first c¢:lving ond first lactetion length(«0,0889), But, sge «t
first cslving and celving interval exhibited significent negstive
correlation (-0,2608)., The phenotypic correl:tion between lacts-
tion yield and lactstion yield and lactation length was positive
and significint (0,7616)s The luctation yield and cazlving
intervsl showed highly signifie:nt positive phenotypic correl:stion
(0.3282) whereas léct.ation length and calving intervsl showed ntn;
significunt positive relstionship (.3976).

Gurneni et 8l. (1976) observed negutive but none
significent phenotypic correl:tionship between age st first
cclving and first luctation yleld in Therpsrker herd of NeDeReTs
vernal («0,021), They aleo observed positive ond non;signifiennt
phenotypic correlstion between sge st first celving end first
cslving intervel (0,069), The non;aignificant phenotypic positive
correlrtion between first lectetion yleld eénd first calving
intervsl wes found bj them to be 0,264, They further reported
thet the positive genetic correlstion between &ge at first
celving snd first lactation yield wns 0,304, The high positive
genetic correlution between age ut firai culving and first '
calving interv:l wis found by them to be 0.424. They further
observed higher and positive genetic correl:tion between first
lactetion yield and first culving intervsl (0,607). while in

sshiwal cows they observed positive phenotypic correl:-tion
between age st first celving and first lactation yield, age at
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first colving and first celving interval, first lactation length
snd first eslving interval (0,066, 0,148, 0,130) respectively. The
genetic correlstion between age at rifat cslving and first lnetn;
tion yleld, age at first cclving and first celving interval were
found to be negutive but low («0.,387, 1 respectively) wheress
genetic correletion between firet lectation yleld und colving
interval was reported to be positive (0.,394).

Chender (1977) observed genetic correl:tion between
sge at first calving end first lsctation yleld to be =N,202 +
0,103 in rhérparkar cows, “heress Qupts and Bhatnagur (1979)
observed the genetic snd phenotypie correlstion between the two
traits &8 mentioned asbove to be ;0.2“2 and 0,N41 respectively in
Therparkar cows. '

DYgsouzs et &l. (1979) observed negstive but none

significsent correl:tion between sge st first calving and laectation
yield to be «0,052 in Red sindhi cows where:s &ge &t first crlving
end luctution length, age at first eslving &nd eolving intervsl
revesled positive phenotypic correlastion of 0,018 snd 0,100
respectively. Phenotypic correlstion between lactation yleld &nd
lactstion length wes found to be as high as 0,67. Positive pheno-

typic correlstion were observed to be 0,073 snd 0,368 between
luctation yield end first crlving intervel, lactotion length end
exlving 1ntorval.rtapte£1vely.

Negstive phenotypic correlutionship «0, 147 baetween age
at first colving énd e:lving interv:l wes recorded in Heriene cows
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by Xumar and Bhut (1979)s They further observed thet genetie

correl:tion between age at first calving and celving 1nterval‘to
be positive and high (2,150),

Basu et 8l (1980) observed negetive phenotypic corres
lation between uge st firet celving end 375 doys milk yield in
sehiwsl cows (=«0,14) while in Therparkar cows it wes positive snd
signifieent (0,36)s They further observed that the age st first
eslving was negrtively correlrted with lactetion length in sahiwel
end Therparker cous (=0,37, «0,03 respsctively), The value of
correlstion turned out to be highly signifiesnt in gshiwel whereas
it wes nonesignificsnt in Therpsrkar cows, The correlstion co;
efficient between age at firet calving and calving intervel wes
found to be negsitive 0,39 but highly significent in sahiwel cows
whereas nonesignificsnt positive phenotypic correlstion weas
recorded in case of Thurperksr herd (0.13)s They clso observed
highly eignificsnt positive phenotypic correlstion between lactae
tion length end 305 deys milk yield in gshiwsl &nd Tharparkar
cows (0,89 and 0,91 respectively)s The czlving interval found
to heve positive and highly significent correlstion with lactation
length in Therp:rker cows (0.61), The correlationship between

lactetion length énd 305 days milk yield in sshiwsl wrs observed
to be positive and significant (0,31) and significent positive

(0,18) between lectotion length snd ealving interval, They
further observed that in Therparksr cows the correlstionship
between luctetion length and celving intervel wss positive snd
highly significant,
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~xpected producing ability ;

Gout@m et al, (1966) observed thrt cows renged between
36 to 39 months of sge grouwp had higher milk producing ebility

(3016 1bs) in Herisna ecows,
Dutt st al. (1974) reported thut the aversge lactstion

yield (7301,6 » 5346 kg) snd producing ability (1325.09437,21 kg)
with coefficient of variestion as 41,7 end 22,3 per cent.

Table 8., Rspaatebi n_certain

Zebu cottle,

°l 0? g Method . 1Epeatadle : neference

preed aorvn- ity estie

tion,. te
Red sindhi 921 Intraclcss 0,61 Amble ot al, (1958)
at Hosur correlstion
Red gindni 958 ~doe 0.5k Amble et al, (1958)
at panglore
pachaur =do= 0,366 gingh (19263)
Therparker =doe 0,49 Kooner (1963)
gchiwsl edoe 0,49 xooner (1963)
ned gindhi «do= Ne37 TYooner (1963)
Tharparker ~doe 0,0, cdngh (1963)
gahiwal «do= 0,52 cingh (1963)

B
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MATSRIAL AND__METHODS

prief history of the herd ;

The Tharpsrksr herd &t Covernment Cattle Farm, Pstne
wus @stablished in 1927 with the foundution stoek of 52 Tharparkar

cows purchised from Sindh, geven Tharparkar bulls were purchased
and brought from Covernment Cattle Farm, Xarnal for breeding
purpose. In 1936, aguin 36 Thurpeérksr bulls were purchaged from
Karnel, pesides these, the bulls of this breed were also brought
from different Government Cattle Farms for herd improvement, the
lagt being in the yesr 1968 from suratgerh,

The objectives for establishing Thsrpsrker herd under
the existing climstic conditions of the state were

I« to study the performence of the breed ;

ITs to grede-up Sahabadi cows ; :
IIT. e&nd to provide pructical instructional facilities to
the students of Bihsr Veterinasry College, Pstna,

Ereeding policy :

since its inception, the ferm resorted to selective

breeding for msintaining pure breeding herd, rrom 1960-61 progeny|
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testing progremme wes launched to preserve tend propagste superior

germ plusm of this breeds The bulls under this programme were

sent to the field for grading up local cuttle after completion of
first round of service,

Loecution and climstic condition ;

The Government Cattle Farm, Patna esteblished on the
right side of river Ganges is nesrest to the heart of the state
cepital of pihere The farm is situasted 53 meters above the mesn
sea level; the latitude end Ilongitudo being 2§°, 37'% and 85° 10's
respectively., The highest summeyr temperature and the lowest
winter tempersture were recorded to be 43.2% and 7% respectivelyy

The aversage annusl rainfall wes rbout 1109,8 mm, and most of these
were received during July to September, The winter rasinf:ll was

also recorded but with much less intensity., The me:n mateorologi-

crl observstions recorded &t Patns during 19301961 were as given
in Table 9.

Toble ®, Lverage tempersture, humidity &énd rainfoll at patns.

mpersture (Mesn ree (Moén mone

Month M ig 7 lative (thly
ximum imum (the month {the month thumidity (reinfall

(°cy { (%) , (2) ¢ (mm)

¢
January z 23.6§ 11,0

Fcbruaryg 26.3§ 1344 § 31,0
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Table 9 Cont'd,

{(Mosn ree

| e ol e
- | jthe month (humidity { rainfe

i‘c’J O feg) | (m)

Mareh 32.9 18.6' 37.9 ‘ 1345 § L5 i 647
rpril 37.6 { 23.3 b1,5 i 19,1 g b1 g .'3.2
Moy 38,9 g 26,0 § 132 g 2149 g 56 g 28,3
June § 36.7 g 271 g b2,2 g 23.b gF 71 §139.n
July { 32.9 g 2647 a 36,5 i 2he by ﬁ 81 %265.8
August {32.1-i_g6.6 ﬁ 35,0 g 2he1 § 83 §3ﬂ7.1
S.p“lbcii 323 § 2643 q 35.3 § 23.h g g0 §2h2.5
october § 3149 g 23.0 § bk g 18,7 § 70 § 62,8
Nonubor% 28,9 i 1641 l 315 g 11,8 g 62 § 5.7
Dacanber‘ 2649 § 1.7 g 277 § 8e2 ﬁ 67 § 26k

Menagement sl practices

vesning of calves was practiced at this form since its

inception,

The milking wes done twice & duy except in & few cuses

of heavy yielders where thrice & dry milking wes practised. The

colves removed at the birth from their dsms

were fed colostrum
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for five days and whole milk upto 30 dayse Culves between age
group of 1L months were fed with sepsrsted eénd whole milk and
from 4 months to 6 months only seprrated milk, Concentrates,
mineral end roughuges were mude svsilsble from first month onwsrd

scecording to their body weight end growth requirement as per
nutritionsl stendards, Yor odult cows green fodders, other

roughages and concentrates were fed according to the laid down
nutritional gtindsrds ot the farm. gstanderd culling procedures

wers cdopted all tleng the yesrs for the removal of unproductive,
disessed and defective asnimsls,

ali the animsls were muintoined under high level of
senitery conditions with edequate veterinsry alds including
inoculation, vaceinstion and drenching ete,

goeording of gbgorvatipgg :

neproductive &nd breeding records under this investi-‘
getion comprised of ege st first eslving, lactotion yield, luctée
tion length, dry period, culving interval, milking average,

probable producing ability, breeding effieiency of Tharparker °J
cows of the Covernment Csttle Parm, Petns extended over the peri

from 1950 to 1871,

Irzits under study :

onbgervations regerding the productive and reproductive
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traits were collected from history sheets mesintuined at the faerm on
the traits given below ;

(1) rge at first e:lving,
(i1) prectation yield,
(i1i1) ractation length,
(iv) Dry period,
(v) Celving interveal,
(vi) milking average,
(vii) gverall average,
(¥iii) probsble produecing ability,.
(ix) preeding sfficiency.

clugsific:tion of data :

The data recorded were classified sccording to the
sesson and period of calving, The sessons were clussified inte four

groups, 1.¢., (i) vwinter (November to Jenuary), (ii) spring
(February to fpril), (1ii) summer (May to July},(iv) Rainy (August
to Qetober), Dats upto fourth lactation were recorded snd anélysed
@s per technicsl programme,
Methods of stetistiesl snclysis :
pifferent tests of significsnce and other stutisticael
methods were epplied 8s per smedecor snd Cochran (1965), pPense and
gukhatme (1967), pecker (1975).
Heritebilities estimutes }
peritabilities for productive snd reproductive traits
were estimsted by puternel helf sib correlation {unba lonced design)
using verisnce components from the aenalysis of varisnce (necker,

1975)e The model used for estim:ting the heritability was ;
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!u * Mo, Ou
' Where Y44 observetion of 4h individuel of sth eire,
M = populstion mean

8y effect of 1t.h sire

®yy * uncontrolled environmental and genetic
devirtion sttributable to individuals
within sire groups, %11 effects were
random, normal end independent with
expectation equel to zero.

The stenderd ewrors of h? were caleculated =8 per Swiger
‘g_t_-a_l-.. (1%‘0’ I =

2(n+1) (12817 [14(ka1)8]?

sa(h?) = 4

l'trm-s) (s=1)

where, t = intracless correlation
N = totsl number of progeny

% = weighted number of dsughters under each sire

The anulysis of varisnce between &nd within sire group was

done in the ususl way. Such anclysis of verisnce giving the ezpeet.Jt
value of mesn sum of squsres in terms of 63 (between sire component
of vurisncel is given in Teble 10,
equeting mesn sum of squeres with its expected volues and
solving for 63 ve get
within sire B'; W'

62 H netween sire «

8 k 3
< ‘ <
= 2
The = 3

where k = .t i ﬂ‘;‘—‘i /n

This gives t, the intrsecluss correl:tion &g ;
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t &
B e B awy
“z W o W.
B e sl B 4 (ket)

Now hg -.; » Where, r is the genetic

relstionship smong half sibs
in which r tekes the vnlue of
0e25.

Ag such

L
¥ 0s25 [B'+%' (ke1)]

The Se%e of hz &s given by pecker (1975)

1+(k;1)t (1;t3

87 hg} = . ‘
0,25/ 1/2k(k=1) (3=1)
(2) Heritsbility for productive snd reproductive treits

were estimsted by Intreesire regression of daughter on dam
(unbelenced design) ueing verlence, coverience components from

analysis of variance,

vThe reference population was tha population from which
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s 1 %

the parents were derived, The symbol X would denote the obso'rva-;-
tion on the dem (perent) and Z for the observetion of dsughter
recordse It wes assumed thoet populetion wes not inbred and wes
randomly msted" (pRecker, 1975). ‘

Computstionel formuls

The sum of squares for between Dsms with in sires wers

esleculsted for t. Z and X2 The design given below gives requ:lreﬂ

estimates for SsD(X!) ’ SGPD(IZ) 9 SSD(ZZ) (Beeker,19753..

Sum of _producta

Sotrces df Déms (xx) Dam X Daughter Deughter
(xz) (22)
Between sires Sei Not needed
Retween dsms '
. - &C 29
within sives 7 *Bpexx) 5% (x2) D¢ 72)
Totul D=1

where 8 = number of siru
D = number of dams
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« K0 =

8, Analysis of variaence for demes records

source

gires

pems/sires

sum of sguares

2 :
z h:- e CeaTe(nOL needed)
) By

2
R
R S
J ni

i~

*pexx)

where ng is the number of dames mated to the 1th sire,.

be The sS

¢ The sum of cross products, SCP

D(ZZ’

mean of each dam progeny, Z.

D{xz}

in & gimilay manner,

Analysis of co-variance

source
e

cires

poms/eires

Cov, DCXZ)

sum of eross products

— X
v

X A PR
— 1, %4,
%}u i =
sCP
5__'_;1_)_;5_2)_“_ MCP

wes obteined in the scme wry using the

was obtained

[cP
D(XZ)
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d, Regression is obteined

sCp
D(X%)

L ——

s’n(xn

h®= 2b

®s The standard error of hz

( 5CPpeygy)”

93 - ——-—1—-
D(z2) SSD(II)

gb =

(D=ge1)

SeTe(b) = / bf

SSD(XI)

S."To(hz) = 2 S.% (b)

ReEatabilitI :

The enalyeis of v:riasnce for the measures of repestie

bility were conducted :s per Backer (1975),
tnelysis of vardence

source af | sum of squares
Y2
correction 1 -..-2

term (CeTe) .
e CsTe

e

Between Ne1 >
individuals %

Mesn squares

S8, (N-1)=HS_




NAJ LAY LJINA LI

te MM EVOAAL UINIY ODhDSIL Y, DIITALN, ¥le ¥ . OO0 1M1 LOLOD AJ04 -«

Messurements/ N(M=1) zz‘ﬁm— !1;2. 88 e
individuals K e b S

f.?rhen, m, is the number of measurements on the kth
individusl énd me = total number of musuruentaﬁ

2
In the anslysis of veriance sach Tk, wos divided by
m, or the number of messurements token on the o individual, The
degree of freedom for MSq ars the total number of messurements

minus number of individu:ls,.

tstimeting 63 ’ 6: and R

A
2
6g = M8,
. MS_ e MS $oe it w 2
A2 v o \ ™ 7
s e e R gl
A2
6; S
R= -;-5—:;6'2—- = nepertabllity,
b *%
SeTe Of Re

This is sn epproximate methed of stond:rd error,

Normality of repestsbility end unequsl number per group is agsumed)

(swiger et 8l., 1964)
—— tRED I 2 2
2(me1) (1=R) {1+(k1o1) R}
g7(R) -
k1 (me=li) (Ne1)
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Genetic snd phenotypic correlation i

The genetic end phenotypic correlstions of different
traits under study were culculeted as per Becker (1975).

The genetic and phenotypie correl-tions between two

truits were obtuined by method similsr to those used to estimate
the genetic viriance, X, xz 13 ond xh and Y, 12 13 and I‘. vere
symbols used for sge et first calving, first lactation yield,
first lsctetion length and first colving interval for dems and
daughters respectively, It wzs aqnmd that the inbreading of

the reference populiétion wes sereo. The out lines of snelysis of
covariance are a&s given below :

Anelysis of covariance

Source af wep EMCP
petween sires g1 MCP‘ cov, + ke mwa
Progeny within Nes MCP Cov,

sires e

The components of veriance were c:lculuted ss given

below
Cov, = ncp.

MCP, = NCP,
co' - TR

' ke
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Genetic correlation "i’

The (rt) genetic correlutions of different traits wes
calculated as followe :

cCov
: s(xy)
e
L& ¢

®xy %)

where, X &énd Y represents two chorncters in the same
individu=l,

Co‘s(xﬂ coviriance between two traits ¥ snd ¥

and 6: = vsriances due to X end y

2
65(x) Yy

stenderd error (8:) of genetic correlation (rt)

atundard error of genetic correlation (rk\ wee

calculated as per Robertson (1959),

2 2t 2

Ter $%(hy)e 9u(h,)

9.‘-’.'. ‘r" = e R pe— h: 2 hy
i Boh

y

2

where, h: ond by were the heritobilities of X ind Y

traits,
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pPhenotypic correlation (rp1

phenotypic correlstion co-efficient was estimited after
pecker (1975) :
('501.( IY] + c@"(n’
r =

2 2 2 pc
‘[(60(1”6061’ (65¢y* G5y

where, ¥ snd Y were two truits under considerstion
and 6E and 6: were séme s in estimotion

of hz.

standard error

stonderd error of phemotypic correlation wes estimsted

&s given by Panse snd gukatme (1967).

2 5
fer
J BweP
where, rpun = phenotypic correlation coefficient
between Y ond Y in the same individual.
ne2 = degree of freedom,
Milking sverage

The milking everage wes csleulated om the first
jectution records with the method given below :
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Total lactstion yield (kg)
Milking average = TreErTYon Iength in doys

gimilerly the overall average was celculated s

Total lectation yleld (kg)

tectetion length + Dry perioed
(doys) (days)

Overszll average =

TXpe cted producing abuy.;

nxpected producing ability on the busis of records of

first lectetion wis worked out sceording to formuls described by
tush (1945) which runs &s follows ;

- \
2pA = the herd aversge + cow e the herd
f+(neT)? (awgage average )

wherve, 'n' is the number of lectstion
where, 'r' is the repestsbility of milk yield,

preeding efficlency

preeding efficieney of irdividusl cow was calculated
ss per formule given by wileox et al, (1957) .

365 (ne1) 100
D

BS (%)™

where, D = number of deys from first to last parturition

n = totel number of parturitions,

EE
v
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R%3 AND DIsCU N

Age &t first culving :

The average age at first cslving in Therparkar herd
worked out to be 1543.,91 + 12,011 days (Teble 11), The prasent
finding wes similer in megnitude to that of singh (1957), Amble
et al, (1958) end pPressd and Prased (1972) but 2ingh end Chaudhery
(1961), puri end sharms (1965), sunderessn et 81, (1965), Negpsul
snd Bhatnagsr (1971), nReddy and phatnegar (1871), Dutt et al,
(1974) , Basu ot al, (1979) end Gupts end Bhetnagar (1970} reported
lower ege nt first celving in different Tharparkar herds of cattle
in Indis, The difference in age =t first cilving of the present
work end those of esrlier reports might be clesrly identified as
due to lower volume of d:ta, This might be due to the mansgementdl
practices snd due to the different periods &énd ferme under study

by different workers,

The eo;effichnt of vsriation for sge at first calving
wus réund to bs 13,064 per cent which wes in consonsnce with the
findings of putt et ele (1974) but higher values were reported by
Negpeul snd Bhetnuger (1971) and Gupte end Bhatneger (1979).
Although cowefficient of varistion for sge ot first calving for
the Tharperkar herd at patne (13.064 ¢) wes slightly higher then

the reported estimate of 10,2 per cent for the scme herd by
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Presed and prasad (1972), this difference of 2.864 per cent
cén not be recommend as significent, This difference might be
due to s:mpling error, Age ot first cslving is mostly & mutter

of manegement. 5o the veristion on higher side suggested that
the trgit might be improved by selection,

The present deta were further subjscted to statistical
enalysis for s cleer genetic picture of age st first celving and
to know the contribution of sires, The perusal of Table - 15
indicrted that sire componsnt of varisnce was statiatie&'ny
signifiesnt, Similer results were reported by arivastavs (1977),

sessonwise average sge at first culving had baen

incorporsted in Table « 13, The aversge sge at first eslving
wes worked out to be 490,01 s+ 27,64, 1588,32 + 33.26, 1643,86 +
13,61 and 1590,59 + 33.64 days with 14,05, 14.20, 16,14 and 12,86
per cent co-efficient of veristion in winter, spring, summer and
reiny sessons respectively, The age ot first eslving was racorded
to bs the highest for the celves born during summer snd lowest
for those born during the winter, gsimiler reports hud been
published by Des end phetnager (1967)s gerutiny of the Table -
14 revesled that sesson had significant (p 0,01) influence on
age at first calving but ¥Xaul (1068) and Nagps’.l end ?charys
(1971} reported nonesignificent effect of sessons of calving on
age st first cslving, This difference might be mainly due to
meteorological factors.
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.yield was recorded in the third lactation, Nsgpaul (1968), Des

Lactation yield :

The averuge milk yield in 305 duys of lactation in
Therparker herd wes found to be 1161.83 & 25,283, 1206.38 & 23433y
1249.,80 + 20,565 end 1201,71 4+ 118,743 kg with 3645L0, 31,456,
18,360 and 41,922 per cent eo;ofrieienb of veristion from first
to fourth sequences respectively (Table 11), The mesn total
lactation yield in the seme herd were observed to be 1267,23 +
314630, 1282,85 + 32,306, 1288,09 + 38,56k end 1238,35 + 123.035
kg with co-efficient of varistion of 41,910, 40,607, 43,488 and
L2151 per cont from the first to the fourth lactation seguences
respectively (Table 11, Prasad and Pressd (1972), Sherms et al,
(1972), Dutt et al, (1974) reported overall sversge for first
lactation yield to be 1300, 1301,9 snd 1301,06 kg respectively,
But puri and sherma (1965), sundaresen et &l. (1965), Das and
Bhugnegar (1967), Negpsul snd Bhetnugsr (1971), Reddy and
Bhutneger (1971) reported overall milk yield ranging from 2160
to 2580 kg in Thurpurker herds. In the present study in both

coses (305 deys milk yleld snd total milk yield) the highest milk

and palaine (1987) slso reported maximum sversge production in
third lactation, Sikke (1931) pointed out that Tndisn cows does

her best performance roughly at ;hhh-d lactation and maintained

it during the fourth lactution, The peculiarity sbout attainment
of maoximum production at comparatively errlier age (as messured
in lsctation numbers) in the Indian ecattle under study can be

explsined by fuet that the Indisn cows cnlved sbout @ yesr luter
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(in some csses more) then “uropesn cattle and total period mroﬁ
by their fourth lsctation equal in length to fifth lactation or

more of “uropeen cettle, This indicstes that age of moximum pro;
duction is more or less the seme for both the classes of enimsls,

It was evident from Table -. 12 that parity.had nm;
signific:nt influence on total lactetion yileld but Nagpeul (1968),
Nagpsul ard Bhstnagar (1972) ond Das ard Boleine (19807) reported
significant effect of parity on milk yield,

rirst lactation yleld was further classified according

to season of calving snd sessonwise mesns heéd been tabuloted

along with stenderd errors and co-efficients of vsriation (Table
13)e Aversge milk yield for the winter, the spring, the summer

snd the rainy wessons were found to be 1383.61 + 40,18, 1391.78 +
42458, 1376665 + 54e30, 1320,18 + 53,84 kg with L1:78, 43470,

L0.8h, L5.47 per cent co-efficients of verietion respectively,

The anslysis of varisnce revealed non-signific:nt

effect of seasons of celving on first lactation yield (Tsble 14),
put on the basis of sverage production during different sessonms,

it could be ss=id that cows cslving during spring hed produced
more compared to those calving during the rainy season. But,
pas end Ralaine (1987 with Herisns cattle ot Hiesai reported
significunt effect of sessons of cslving on milk yield, cimiler
wes the finding of singh et el. (1980), but singh (1962}, sandhu
(1964) , sunderescn et al. (1965), Des end Bhrtnoger (1967),Mishra
et al. (1979) reported nonesignificent effect of sessons of
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culving on firet loctotion yleld suggesting thet short spon
chenges in milk production were essentislly & reflection of
chinges in feeding and mansgementol practices,

Table « 15 revesled that the first luctation yleld

wes not significontly effected by sires, Similsr findings were
reported by Rahman (1979) in Tharpsrker herd.

Lactation length ;

The mesn lactution length from first to fourth celvings
vere observed to bs 301,74 + 5.533, 286450 & L.60k, 283,51 +3.849,
265433 + 1heW30 duys respectively (Tsble 11), similar estimetes
of lactetion legngth hed been reported by gingh (1961), singh and
Chaudhary (1961), Prased (1962), Amble et 2l, (1967), Negpzul
(1968) , Nagpaul and Bhatneger (1971), Prassd snd prased (1972),
Dutt et 8l, (1974), Ram et al. (1979),

The co-afficient of varistion of the trsit from the
first to fourth lsctetion lengths were found to be 1,183, 25,814,
19,721 and 23,074 per cent respectively (Tszble 11), In the
present estimate lower co-efficlient of vsriation in the first
end higher in the second lactution length were obtained, But
higher estimstes were obtained by singh (1961), singh end

chaudhary (1961),

Analysis of vsriesnce indicsted thet lactstion secuences

had significant influence on lactation lengths (P L0,05) (Table 19
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Rehfeld et al, (1976) ond nem, et 81, (1979) in their studies with

Zebu cattle observed significsnt influence of pasrity on luctation
length,

The meun first lsctation length for the cows c-lving

in winter, spring, summer end roiny wessons were found to be
335411 3 Talhy 341472 3 7,61, 338,32 + 10,81, 318,36 + 9,58 deys
respectively (Table 13)s In winter, spring, summer and reiny
sezsons the co-efficients of veristion of the trait were recorded
to be 30,66, 31,82, 32,13 and 33.79 respsctively (Teble 13), The
present {inding showed that cows calving during the spring were
found to hove higher lsctation lengths in compurison to other
ones. Singh et sl, (1962) reported similsr results in the scme
herd, But Bursgobsin and ghurms (1980) observed moximum lactetion
length in winter seeson, This veristion might be attributed to
differences in breed groups and agro;elimttc conditions under
which the herds were masintsined,

The sesson of ecslving hed non-;signiricanu influence
on firet lactation length (Table 14), Results obtained by singh
ot al. (1962) in Tharperker csttle were consonince with those of
the present ones, This wes further supported by Mishra et &l

(1979}, They observed nonesignificent effect of season on
lectstion lengths in gHaerisns, sahiwel, Red sindhi snd their

Friesisn croauaff\wne’s‘f?’ end Beluine (1980) in Herisns cows reported
significent inflwnce of sexson of c¢:lving on lactation length,

The non-aig_nificant influence of sires on the first
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lactation length in the present study was in consonsnce with
<t ol
those of grivistava (1970) and sandhu (1973) (Teble 15)e

DTy Eri.od $

The mesn dry periods from first to thirol sequences
in Therperker herd at Patns were found to be 172,76 + 94436,

149,91 & 8,020, 195,83 + 41,049 days respectively (Table 11). The
present findings had close proximity with those of Nagsrcenkar'
(1969) &nd Besu et 8l, (1979) in Therparker herd (188,2 and 160.4
drys respectively) but the estimate of dry period was found to
differ from those of Jha and piswes (1964), Nogprul aénd Bhotnagow
(1971), Das ot al, (1971). The average first dry period was
higher thsn the second one but lower then the third ones, The
inerease of first dry period might help in better development of
physiological complex leading to improvement in milk production
in subsequent lactation,

The co-afficients of wuriation for dry period from

first to thivd sequences were observed to be 88,258, 77.709 and
88,230 per cent respectively (Table 11). The findings indiecsted
thet trait wes highly verisble, with highest in first and the
lowest in second calvings respectively, This seemed to sgree
closely with those of Dus ot g}'. (1971) in Therparker herd of

NeDeReIe, Karmneéle

The study under reference reveslsd nonesignificont
influence of lactetion sequences on dry period (Téble 12), but
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significent effect of lactation sequences on dry periods were
observed by shukle (1965) 4n ¢ir csttle, srivestave (1979) in

Red sindhi herd, The nuture of varistion might be due to inclue
sion of less data in the present study,

The sessonwise mesn first dry periods in winter,spring,
sumer &nd reiny sesson were found to be 186,66 & 1214, 206,62 +

10,88, 166,80 + 15,46 &nd 170,23 2 14459 deys with coeofficient
of veristion 83,84, 75,63, 86,47 end 73.27 per cent respectively
(Table 13)e High variebility in the trait wes indiecated in the
present estimute, the highest dry period being found in cows '
calving during the spring snd lowest in those eslving in summer,
But, Buragohain &nd sharma (1980) observed the minimum dry period

in postemonsoon end the meximum in summer sesson in Heriana cowse

This veristion might be due to the differences in genetic make-up
of the breed of cattle under study,

The present study revecled nonesignificent influence

of' seuason of calv:l.ng—on first dry period (Table 14) which was in
consonance with the reports of Bursgohain &nd sherms (1980) for

the Red sindhi, Harisns &nd their crosses,

galving intervel ;

The mesn ecslving intervals from first to Tiisd

eslvings were found to be 468,70 + 10,073, 439,73 + 4,992 and
bisle 16 + 36,726 days respectively (Table 11), The highest

colving intervel wés observed in the first and the lowest in the
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seconds The present estim:te wes found to be in close sgreement
with those of gingh and sinha (1960), Dutt et al. (1974)s But
slight higher estimstes were reported by s:gh“:nd chaudhary
(1961}, sunderesen ot al. (1965), sharms et 8l (1972)s The
differences might be due to persistency of first c¢slvers snd

deliberate delsy in first postepsrtum service, the first cslving
interval being generally found to be longer thsn the subsequent
ones,

The coe-efficients of varistion for the trait from
first to third culving intervels were found to ba 34.653, 16,489
snd 35,080 per cent respectively. The estimates were found to be
, ‘

higher then those reported by shirms et &ls (1972), Dutt et sl,
(1974) in Therparkar herd, significent influence of calving
sequences on cslving interval wes observed in the present study

(Table 12)s Ram, 8t als (1979) @lso reported gimilar results,.

The sessonwise mean first eslving interval in the
winter, |7 spring, (. summer snd ' ' rainy sesson were observed
to be 477.18 + 12,19, 535:41 + 13.41, 491435 & 14469 and 463,68+
12494 deys along with 32,92, 36,06, 27.90 snd 23,84 per cent
cos-efficients of varistion respectively (Table 13}, The highest
value wés observed during the spring sesson @s sgainst t:.ho lowest

in the rainy sesson, The incresse or decresse of intere-yalving

period in different sessons might be due to esrly heat or delayed
hest after cslving csused by environmental factors like climaetie,

autritional etce In the present study, serson of eulving was not

found to influence the cslving interval significantly (Tuble 14).
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But fem, et al. (1979) reported significent effect of season of
calving on celving intervsl, This might be expluined by environ-
mental viristionss The study under reference revealed non;
eignificunt effect of sires on cslving intervsl (Table 15), shorms
et 81, (1979) slso found similer velues in Therpsrksr cows but
with red sindhi cows grivsstavs (1979) reported to the contrary.

First lectution milking aversge :

The milking average for first lectation yileld in
Therpsrkar herd et Pstns was found to be 405 + 0,09 kg with
33.33 per cent co-efficient of varistion (Table 16}. The vslues
of milking averasge in different Therparksr herds in litersture
were found to renge from L0 kg (Shorms et sl,, 1972) to 6,90 kg
(singh end Cheudhary, 1961}, This might be due to the effect of
breeds, “groclimstic conditions, differentisl mrnagementel prae;
tices in different forms and sleo due to different lactation

seguences ctudied by them,

_Qvarr-n average

The overall milking sverage for the first lactation
yield in Therpsrker herd wss observed to be 2,63 + 0,10 kg with
50,60 per cent co-efficient of veriation {(Tuble 16)s 1In diffe-
rent Thurpsrksr herd msintained in the country, the oversll
milking sverage was found to vary from &s low s8 2.7 kg (shermea
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et 8ls, 1977 to ss high as 8,81 kg (singh end chaudhary, 1961),
This seemed to sgree closely with those of the present study which
indicsted high co-efficient of veristion, But slightly higher

estimates were observed by Rumer #nd Narsin (1979) in Sehiwel
end Malhotrs ond singh (1980) in fed gindhi kerd. These device

tions might be due to breed differences und different man:gemental
practices,

TABLE 160

Meal, Se¢7s and coe-efficient of veristion far' milking average,
overall average and breeding efficiency in Tharparkar
herd at pPotna,

TFolt wber oF —{ Voon 3 S PR R
bserva tion 2 4
rirst lsctstion milk 0 0 ” |
o P b 203 heO5 s 0,09 33,33
First lsctation overall N
milking mr:rago. o 2462 - a1 ot
preeding efficiency. 10k 67.58 & 2.21 33,39

reed efficien s

Cows celving yesrly sre economicel to keep (Guines
snd pulfrey, 1931)s To achieve such &n objective, meansurss

requires to be teken for incressing the breeding efficiency of

cow. Different methods heve been proposed to increcse the
breeding efficiency in form of averuge conception rate, service

period, calving intervel ete. One of the recent technique
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proposed to know the breeding efficiency is the method of Wwilcox
et als (1957),

BY applying the formula of wilcox st 8l (1957)
breeding efficiency, in the present study, wes estimeted to bs
67.58 * 2421 with 33,39 per cent cé-otf:luisnt of varistion,
glightly higher estimates were obtained by Csutum ot als ( 1966)
in Herisne cows, Dés and Bhetnagser (1967), Reddy snd Bhutnager
(1971}, Dutt et al. (1974) end Gupte and Bhatnagsr (1970) in
Tharparksr cows kept at; different Livestock Farms in India, As
breeding efficiency in cow is purely & matter of msnsgement 1t
depends upon decrease or incresse of imter-cslving period, delsy
in hest after celving, These might be the probable csuses of
differemce in the present estimste and the works of eerly workeray

Highly significant difference in breeding efficlency
between sires were observed in the present study (Table 15).
paspurakeystha and Mesumder (1979), bouwaver, found no signific:nty
effect of sire on this trait.

HERITABILITY

Age &t first calving :

peritability estimste of age aut first celving were

coleulsted by intra sire regression of dsughter on dem &nd

paternal holf-sib corrveletiop method. The estim:-te obtsined by
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intre sire regression and paternsl halfesib method were found to

be 0,26 + 0,10 and 0,78 + 0,664 respectively (Tuble 17).

TABLE 17,

Heritebility estimste of age ot first celving.

Method { b2 & 8.7
PHC 0,78 * 0,664

puri and Malik (1963) obtained similer results by

intra sire regression methods wheress Dis and Bhatnager (1967)
observed slight lower estim.te by come method, But, low estimnte

of heritability were reported by neddy &nd Bhatnegsr (1971),

pPressd end Prassd (1972) by intrs sire regresson methods though
heritebility estimute for sge a=t first culving by paternsl half;-
sib correl:tion method were reported by Bulsine (1971) to be
0u54 + 0o15 in Horisne couse singh (1977) found it to be 0,75 +
0,21 in sshiwsl cows by s:me methods., The estimute obtained by
puternsl helfesib method is high in megnitude (0.,78)s This may

be due to msgnification of error four times, if any in sire
component of varience. ~ny how, these estimstes require to be

confirmed on more number of dsta, But on the basis of present

finding it could be concluded thet age st first calving is
heriteble in Tharperkar herd, The ege ¥ first eslving in

Tharparksr herd, Patné may be reduced by selection,
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TABLE 18,

Analyeie of veriance for estimsting helf
g holfesib correlation and
haritabluty of age at first calving.

;:g::‘gnr 3W s S T wemess
Between sire 37  3395071.213 91783,006 7952, 181
within sire 244 8017192,390 32857.346 32857346
Total 281 |

K = Tebt

. 7952.f81

b? = 0,78 +0-L04

Lectation yield

Heritebility for milk production in different lacta-

tion both for 305 deys and total milk yield dbtained by paternal
hs 1f=sib correlstion method is summerised in Table 19,

TABLE 19,
HOe Or 2
Tyrait obser- h ;_3.?1:-
g Fenien érliizﬂ;;yio% in g- Total milk yield
First loctetion 282 0.89%:0.0466 0.5300 + 0,218
gecond lactation 260 0,518+0,2252 O hh5 + 0.2159

Third lectation 211 0,605:0,2651 0,326 =+ Ne2322
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The heritability estimste of first lactetion production
in 305 deys milk ond total milk yleld were 0,657 y 0,2315 and
0.5399 + 0,218 respectively, The present finding wee similer in
mignitude to those of 9ingh and sunderesen (1969), Bhat et sl
(1980) in Therparker cows. The velues reported by the)w mostly
range from C,30 to as high es 0,63, The present estimate appesr
to be within reussonable limits, The heritability for luter
lactetions i.e, second snd third were slight lower on the bisis of
305 days 58 compured to first lactation production, This refleet
thet the milk yield in different luctations were in different
cherecter geneticelly, Freemsn (1960) reported decresse in heri.-;
tobility with ineresse in lactation order in Friesien cettle thelr
conclusion was bssed on the ergument thet with the increased in
lactation order, there is also increase in non-genetic varicbility
redueing thereby the heritability of traits.

peritability estimste on the basie of total milk
yield were found to be 0,5399 + 0,218, Obh5 + 042139 and 0,326+

0,2322 for first, second &nd third total lsctation production
respectively, Literature sveilable on this trait has been

reported by other workers in indegenmeous &s well as exotic

breeds of csttle with which present estimstes appear to be
within ressonable limits. pertaining emong these are, 0,30 to

0,26 (Johnson, 1937) tér Holstein snd jersey herd, C.25
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(Touchberry, 1951) in polstein rriesian, .22, Nehh (Xooner,!963)
for Tharparkasr and gahiwal, 0,2, ;0.37 and 0,16 (Mishrs ﬂg_l;u
1964) for first to third lactation record in Therpsrksr cows,
0,22, Oublk (Xooner and sunderessn, 1970) for Thurpsrkar and
gehiwal cows, 0,12 (Reddy and Bhotnager, 1971), 015 (Mishrs,
1973)y 04580 (Mishrs et 8l., 1973) for Tharparker, 0.219 (Johsy
end Teylor, 1973) in perisns cows, 0,08, 0,14k (Gurnsni et sl.,
1976) for Tharparker and sshiwal, 0,15, D48, 0,48 snd 0436
(Mishra et al., 1979) in Therperker, gehiwsl, Horiens snd Red
sindhi cows, 0,38 (Mishra et al., 1980) for periena cows.

in the present study the heritebility of totel milk
yield hed declining trend s lsctetion progresseds This moy be
due to higher environmentsl veristion with incresse in lactution
lengthe, gince estimute were not significantly different from
esch other, no definite conclusion to this effect could be drawn.
Therefore, heritability estimstes require to be confirmed on

large volume of data, Its values vuries with its numeyator or

denominstor or both due to environmental veristions, great
fluctustion from time to time within the ssme herd of snme breed

are noticed, rurther, it is also known that beritability

estimste do not depend m=inly on veristion in breeding and
msnsgemental condition of the herd but @«leso to some extent on

the errors eppruissl of the treit in the question, Any how on

the besis of the present work the selective bresding might prove
effective in improving the milk yield of the herd,
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TABLE 20,

Anlysis of varience for estimsting heritability for first 30
: days lactation yield.

Source of I ‘ R '
variation l L g Se Se t Me Se gﬂof‘f'st

Betweéen sire 37 137503d0,6h3 371629;7&71 297434313
within sire 2LL 36900558, 253 151231, 7961 151231,7961

Total; 281

K= Tl

. o 297h3.3132
180975, 1091

h2 = 0,657 + 042315

TABLE 21,

Analysis of veriance for estimsting heritabllity for second
305 days lactation yield,

uxr f d? . ® '_o.; Te 0-;
TR i Ry Fa [ Z iy
Between sire 37  9382503.418 253581.,173  18716.519
within sire 222 27915911,331 125747.348  125747.348
Total: 259

K = 6.83

& ok 18716:519

154563, 667

n® = 0,518 & 0.2252
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TABLE 22,
Analysis of variance for'eatimatiniaheritability for third
305 days lactetion yilelds
Source ol - : .
"ariation a df 3 s. s. 8 M. s. l EOM.S.
Between sire 36 11389273,512  316368.709 28032.,607

within sire 176  27342969,.285 157143,502 1571136502

Total, 210

K = 5.68 :

28032,607
= 785176,109

h? = 0,605 » 0.2651

TABLE 23,

analysis of verisnce for estimating heritability for first
: total lactation yield,

Source ol i daf SeSe 3 Me Se %E.M.s.
variation 4

Between sire 37  19534276.637 527953.4226 38208, 5083
within sire oLl 59738123.579 244,828,3753  244828,3753

K = 7okl
38208, 5083
= 283036,5830

h? = 0,5309 + 0,218
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TABLE 24,

Analysis of variance for estimsting heritability for second
total lactation yield,

Source of df " 3 R MeSe -
variation 8 % e s Hiode l s

Between sire 37  16503257.543  LL8L66,420  30251.600
Within sire 222 536902534573  2418L7.,989  24,1847,989

Total; 259
K = 6,83
t 30251,600
272089, 5869

h? = 0,445 & 0,2159

TABLE 25.

Anealysis of variance for estimatinlg'heritability of third total
lactation yield, i :

Towres of % ~5e5s s
verdasian 4 | %8 $o3 . | Foae
Between sire 36 15661849.670  435051,380 2576k, 266

within sire 17 50235600,707 268710,349 288710,349

TOtalo 210

K = 5.68

o 2576k 266
31##7&-615

B2 = 0,326 + 0.2322



Lactation length ;

The heritability estimute for lectation length in
different order of lectstion wes obteined by paternsl hﬁlf-;s!.b
corrslation method, The results obtsined by this method héve been
incorporated in Table 26.

TABLE 26,
Trait L jg h2+f;.r:..
soﬂation -
Pirst lactstion length 0,862 + 0,252
second lactation length 260 0,061 + 0,157
Third lectation length 211 0s406 + 0,242

In the present atudy, the heritebility estimate were
found to be 0,862 + 04252, 0,061 4+ 0,157 and 0. 406 + 0,242 reg;
pectively for first, second and third lectation length, The
genetic veriability of this trait in Tharparker herd at Patns,
wus observed to be higher in first order of lactation, but hori;
tobility estimste for subseguent lactation length varied from
gero to 41 per cent, The estimstes from present work however
were within limits of similsr findings on different Indisn breeds
of cattle viz, 0.32 to 0,83 (singh and pesei, 1961), 0,26 (Gill
and palaine, 1971), 0,38 to 0,58 (singh end Prasad, 1966) for
pericne cows, 0,20 (Amble et al,, 1967), 0,00 (Prasad end Prussd,
1972) 4in Therparksr ecows, 0,03 (Tomér et &l., 1972) in Hariens
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cows, Ouk5 (Mishra, 1973) for Sabiwel, 0,24 to 0,34 (Mishra ot

in Heriens cous and 0439, Oek3, 0s2h ond 0,08 (Rhat ot 8l,,1980)

for first, second,third snd fourth lectotion length in Therperkar

cowse The heritebility of first lactation length is higher in
mognitudes, Mognificution of error four times in sire components

of varisnce and lower number of data might be the probable cause
for it, 1Lush (1945) has pointed out thet for relisble estimste
of heritebility it needs seversl hundred pair of records., The
accuracy of heritsbility estimste using sire components depends
lergely on the number of siress In face of these remsrks thers
is every need for the confirmstion of the present obteined
estimutes on larger number of date that would gather in the
course of breeding, gecondly heritebility of this trait with
incresse in lactation order in Therparker esttle have shown
decreasing trend 0,061 + 0.157 in second luctation snd 0,406 &
0,242 in third lactation which are not significant estimates in
the fsce of stindard error, This is due to incresse in the

effect of none-genetic csuses of varistion in lster lactution,

TABLE 27

Anslysis of werisnce for estimsting hulfwsib correlution and
y;aritabiuty of first lactation length,

a1y

1979) for Harione snd Red sindhi cows, 0,189 (Mishra et &l,,1980)

source of ! azr 2 EeSe —3 MeSe 8_'?035.3.
varistion

petween sire 37 765021,122 20676, 2L7 1871.725
within sire 24l  1660850,495 6816, 764 6806, 764

Total 281
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R = 741
1871,725

K® = 0,862 0.7,

TABLR 28,

rience for estimsting helfesib correlstion and

heritsbility of second lactation length,

Source or
variatien a df g Sefe ' MeCe T TeMeBe
Between sire 37 222212,027 6005,730 84,6276
within sive 222  1205486.970 5,430,121 5L30,121
Total 259

K = 6083

& 84276

5514s 307

n% = 0,061 + 045%

TABLE 29,

Anslysis of verisnce for astimsting hslfegib eorrelstion and
heritability of third lactation length,

source f Q d-’ Q SOSC l H.S. s EQMOSC
veristion ¢ { {
Between sire 36 223041, 741 6195,60 L26, 5kl
within sire 174 656472, 740 3772.83 3772.83
Total 210
K = 5.68
4264 5hi,

® 3198.374
B2 = 0,406 +0.242



Dry peried ;

The heritability estimste of dry period in Tharperkar
herd at Patna wes obtsined by paternal halfesib eorrelation

methods The results obteined by these method is summerised in
Table 30,
T’iBLE 30.'
§ : 2
Treaicts Number of h* &+ 2%
7 observation =
FPirst dry period 260 0,423 & 0,213
second dry period 211 Del2l » Oo2blb

The estimstes obteined by former method were found Yo
be 0sb23 + 0,213 and 0,42 « n.zg.a for first and second dry
period respectively, The heritability estimstes of this trait
in the present study wes observed to be higher in magnitude then
the estimstes reported by 0,086 (ICAR tesm, 1957), 0.321 (2ingh
end Desai, 1961), 0,00 (Prasad and prassd, 1962), for Tharpsrker
and Heriens cowss but the present estimstes were similer in
mognitude to those of 0.43 reported by rel (1970) in Tharparkar
cows wheress Pzndey et a2l (1978) observed 0,058 + 0,1106, -0.13
2 0,105C &nd =0,0933 + 0,1610 for first to third dry peried in
Therperker cows Of NeDeReley garnsl, The weristion in higher

side (0.42) might be due to inclusion of four time error in sire
components of variance in genstic parsmeter, Thersfore these
&
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require further confirmstion on lerger volume of dets for conglue

sive results, Moreover these estimstes are not significently
conclusive on face of stunderd error., Therefore,the present

findings suggest thut by providing better environmental mnditioq
snd sexusl health, improvement in dry period csn be effected.

Mahsdevan (19568) hes suggested thut there is hordly eny evidence
to show thut longer dry period represents genstie trait peculisr
to Zebu cattle, On the contrery, evidence sre there thut improved

msnaegementel condition ¢nn be instrumentsl in shortening the dry
period in tropical herd,

TABLE 31,

inelysis of veriance for estimating halfesib correlstion and
heritability of first dry period,

‘: ‘ -
source of ar 3 o5e ele TeMals
B T-l - <18

d i §

Retween lm 37 13950750158 3770k, 706 24609,352
within sire 222 4626264,058 20838,027 20839,027
Total 259
K = 6,83
. . 269,352
233&.355

hz = 0,b2340.2072
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: TABLE 32.

Analysis of veriince for estimsting helfesib correlstion end
heritability of second dry pn;'m.

T
Source of ar ’ .
vgriazzga § § Bakse § Moo s TeMe 2
! d ] ]
Between sire 36  732066,302  20360.175 14424601

within sire 174 2116918,988 12166, 201 12166, 201

Total 210

K = 5.68
. _1hk2,601
133‘%.&52

% = O.h2h+0- 24l

t

alvy intervsl

Heritability estimste of c:lving interv:l wes obt:ined
by psternacl hulfesib correlution method, The results obtained
have been summerised in Tsble 33,

TAELE 33

Traits gNumberof } h2+s.ﬂ:.
' i observation ’q

pirst cslving intervel 260 Ne121 & n,168
sescond culving interval 211 «M30L 4+ 0,203




T

The heritsbility estim:tes for first snd second cslving
interval in Therpsrker herd wes found to be 0,121 2 0,168 and
«0.30h + 0,293, ' | moreover the estimste are not significently
conclusive in fuce of standard error, The genetic veriabilitvy
observed in the present study wes similsr in megnitude to those
reported by various workers in different breeds of Tndisn eattle
«0s37 (Amble et ul,, 1958}, 0,01 (Pr:ssd &nd prassd, 1972),
»0.454 end 0,22 (Moulik et 2l., 1972) for sshiwal and Therpsrker
cows, 0.0006 + Outh (Yumsr end Bhot, 1979) in Herilans cows with
high staenderd error, In the present work :lso erlving intervel
msy not be teken ss heritable trait but on the brsis of present

finding it miy be concluded th:t good feeding snd mensgementsl
practices is the most importint factors in shortening the culving

interval, “econdly it wss found that this churscter is none
heritsble cheracter end having praictically no relation with
subsequent 1:ctation yield, so improvement in this churacter
could be brought about by giving higher plan of nutrition to
growing heifers snd then controlling the service period so as to
get the cow conceived within 3 to 4 months of calving, This
object cen not be achieved by selecting cows on celving interval
bagis due to its noa;gtmtic verisbility which makes first
calving intervel less reliable for predicting their future
performance,
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TABLE 3k

Analysis of werience for estimsting helfeeib correleation end
heritability of first colving interval,

dource ol 5 Mo

variau:n t e 3 waieg T ki g SERAES
petween sire 37 1155850, 4906 31239,202 803,779
within sire 222 5716470, 501 2574,0,867 25749,867

Total 259

K = 6U83.

. 803,709

® * 36553.576

b = 0,121 0468

TABLE 35.

inelysis of verience for estimating hulfesib correlstion and
heritebility of second calving interval,

sSource of at [ Sefa «e
variation 3 ¢ 8 s s Rkl
petween sire 36  101723,276 2625,60 516,645
within sire 174 1002272862 8760,188 5760, 188
Total 210

K = ’668

. 516,645

h? = 0,30k +0.293



enetie and phenot ¢ correlation betue
reproduction and production traits :

The phenotypic correliution of sge at firast colving

with first lactation yield in the present cuse wes found to be
(0,07 + 0,07) low, positive and nonesignificent (Table 36).

gimilsr findings were obtsined by singh snd chaudhery (1061),
Dutt et a2l, (1974) end 2ingh (1978)s But nonesignificent negative
phenotypic correlstions were obtoined by Negpaul and phatnager

(1971), Curneni et al, (1976) in Therparksr cows. & positive
but significent phenotypic correlation (0,36) was reported by
Bésu et al. (1980),

positive snd highly significent genetic correlation
between age ot first calving and first lactetion yield wos
observed to be 0,69 + 0,06 in the present study, Findings of
Neddu snd Desci (1970) and Gurneni et al, (1976) were similer
to the present result (0.765 and 0,394 respectively), though
negstive genetic correlation between the trsits under reference
wes obgerved by Chender (1977 in Tharparker cows (;ﬂ.i'ﬂz *
0,103)e

Low positive but none-gignificent phenotyple correls-

tion between age at first cslving and first lsctation length was

found in the present study (0.12 + 0.06), Findings of singh and
chaudhary (1961) found it to be 0,08 where D'souza et 5l,(1979)

and Gupts »nd Bhotnager (1979) observed it to be «0,052 &nd 0.041
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respectively, Negstive phenotypie correlstion (-0,03) between

the troit mentioned above wus observed by Basu et als (1980).

The present study revesled that the genetie corrohﬂmL
between age at first eslving and first lsctation length was found

to be negutive snd more than unity, The probable ceuses for this
wnity might be due to sempling error, The findings of Gupta and
ghatnager (1977) between two traits mentioned sbove to be -;0.202
wheress Dutt and Tomar (1972) calculated it to be ;0.89 + 0,15
between age ot first cslving end first lactation length in

fariana cowse

The phenotypic correlstion between age at first
calving and first eslving intervel was found t.b bs positive and
more then unity, The probaeble esuses slresdy explain above but
findings of Singh (1957), singh and Cheudhery (1961) observed to
be 0,025 snd 0,04 respectively. But negutive phenotypic corre-
lstion were slso reported by Dutt et al. (1874), Yumer and phat

(1979) though Gurneni et al, (1976) end pesu et al, (1980) found

nonesignificsnt but positive correlstion.

The present study revealed negative genetic eormh-:-
tion between age at first caulving snd first calving intervel.
The velue obtsined in the present estimste wes more than unity.
gurnsni et &l. (1976), Kumor and Bhst (1979) observed high
positive genetic correlstiom betueen sge at first calving and
first celving intervel it to be Ceh24 &nd 2,150,
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The present study revesled positive and significent
phenotypic correlationship between first lactation yield ond
first Ractetion length (0.7h s 0,03) in Therperker herd at patnae
The finding was in agreement with t.i:on of putt et als (1974) in
Tharperkers Ppositive but significant phenotypic correlstion
between first 305 deys luctotion yleld snd first lsctetion length
in Therparksr (0,91) end sshiwsl (0,89) cows were reported by
pasu ot al, (1980), .

Negutive genetic correlation of first lactation length
with first lactation yield wes obtuined in the present €asee The
velue wos found to be more thsn unity, The negative eorrelstion

might be due to strong rigid selection applied to the milk yield
trait only without considering luctetion lengthe It hed double
sdventsges first it ineresses the lactetion production with
decreases lactation length rosultmg shorter length of celving
interval., But singh (1979) reported low, but positive genetic
correlstion between the traite under reference in case of

Tharparker, Red Sindhi end sahiwel cowsSe

Negutive and significent phenotypic correlation betwmjm
first lactution yield and first calving intervel was observed in
the present study (;0.18 +.0,07) though highly significunt '
pegitive phenotypic correlstion wus observed by putt st ﬂ..us?n
D'sousa et &l. (1979} however, found low but positive phenotypie
correlstion between first lsctation yleld and first celving
intervel in red gindhi cows (0,073) whereus Basu et sl, { 198M

q
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sml“bllitz :

The smount of milk thet & cow produces in one lactation
usuelly differs from the emount produced in other lactations, This
differences in yield of sume cow mey be due to temporary environs
mentsl ecircumstances such as veristion in the smount and quslity of
feed and chunges in msnsgementsl practices. inimels alse very in
growth and physiologicul development, siee is « fector in milk proe
duction, These viristion tended to be concelled when the sverage of
a1l records of « cow is used. Permsnent changes of & environmentsl
neture msy elso occur, The growth of & cow with incressing age and
development of udder by recurrent period of pregnency end lectation,
demsge to the body by serious illness or loss of gqusrter represent
chunges of more permenent neture, The degree to which & cow tends to
produce the s:me amount of milk from lactation to lactation is
defined os repestability of tr:its, The repestebility ls mepsured
by sveruge u;efﬂcunt of correlstion between records of the sa:ne
cov. Hence repestebility is used to predict the probable producing
sbility when sverage of more then one lactation is used,

ngtimete of repestability csm be colculated ee the eorrrt-
lotion between repested results either in ususl correlstion anslys

or in sn intrueliss correlstion by sn eénslysis of vsrisnce. By ¢o
bining repestebility ond heritsbility on estimete can be made of
predicting breeding velue of an snimsl, Heritability of average
of n record (hZ ) is higher them the (1) gingle records, However,

sveragel have decreased virisnce, the possible selsction d!.frmnnuTl
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is decressed by ts(nel)r /n where seversl records ore used, "‘"‘”{

gdng records hos sdvsntage of better precison in estimsting breed _
valus but hag the discdvontege of lengthening the gener:tion ue-j
val beeouse of time required for the accumulstion of dets before
selection cen beginm, |
‘ In the present study the snslysis of vsriance were cone
ducted 48 per Besker (1975) for repe:tability estimste (Table 37).

TABLE 37.
inelysis of verisnce for estimsting repe:tebility of milk yield,
-SIOIII'“ '! a? ® . @ L “.3
s e 3 ! B8 ‘1 MeS { . 1‘
Between individual 104 1104L88525,5L0 1062380,66 214,972,307
Messurement

within individwl 275 78743400,57, 286339.638  286339,638

Total 379

K = 3,61

211.92.557
R "' T

e 0,428

The results obtained in the present study were found to
be 0.428 + 0,056 for milk yield, The estim:te obtained from the
present work were similsr in megnitude to those reported by 0,366
(singh, 1963) for pachsur cows, 0,49, 0,48 «nd 0,37 (Xooner,1963)
for Tharparkar, sshiwsl apd Red sindhi cow respectively wheress
singh (1963) in some yesr found vulues to be 0,84 + 0.06 and 0e 524
0,06 for Therperk.r snd gahiwel eow respectively, but slight highe
estimates were also reported by Amble et 51.(1958) in Red Sindhi
Ccone
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The best eetimste of res) producing sbility for o trait

such as milk yield is expressed &s follows (Lush, 1945).
¢
‘:"h:‘ 0‘:-» 2 ::::u‘. g%ﬂh::‘ ;
The estimate of most probeble producing sbility of cows in the herd
on different number of records mske it possible to compere snd cull
them more sccurately on & stundsrd basis, The results obtoined
aceording to this method is given in the Tuble 38,

TABLE 38,

-

Y reseit NOe OF

observation FE
Firet luctation 105 1235.88 + 13,530 11.217
second lactation 10§ 1237,69 4 18,902 15,723
Third lsctation &1 1253.92 & 23,111 16, 588

i

The results were found to be guite close to the actual
firet, second and third lsctstion production thereby indicsting the
scope for bringing e«bout improvement on milk préductton. Dutt et gql..
(1974) found it to Ve 1325.00 + 37.21 kg with 22,3 per cent coeffi.
cient of vuristion for next luctation in Tharperksy cows st Bhareri
form, Geutum et 51.(1966) reported thet efficiency of Heriens cows
for higher milk producing =bility were superior when &ge ~t first
cslving wes below 39 months (3016 1lbs), The ability of cows were
reported to decreased signifiecmntly with increassing sge st first
cslving pust 39 monthsg though age at first ealving of 51 months
did not seemed to show sny spprecizble impset on milk producing
ability, 1If the cow had ome record it indiecste whot she will
produce milk in future lsctotion, but if the repectebility i,e, »
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is smsll the estimete can not be tiken &s Very much reliable,
the incressing number of records relibility of estimstes might
be incresses. Thus less and less use of herd sverage is needed,
The use of meny records or meny observations is most useful and
most needed for the trait which repestubility is low,

e

= Ja Sl
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The present investigrtion wss undertsken to evsluste
the genetic and nonegenetic performence of certein productive

and reproductive traits in Tharperkar csttle stationed at
Government Cottle Ferm, Patns for tke period 19501971,

Depending upon the existing climatic conditions
the year was divided into four sessons under the present study

1,0+ winter (November to Jsnusry), spring (February to 'pril),

summer (Msy to July), reiny (Aygust to October)s Pproductive

and reproductive traits teken into considerstion for studies
were : age at {irst calving, lactution yield, lactation length,
dry period, calving intervel, first loctstion milking average,
firet lactution overs1l sversge, breeding efficlency and probable
producing ability,

gtatistical models were used to estimate the diffe-
rent productive and reproductive traite and factors influencing

them, pDifferent statistical tests of significonts snd methods
were utilised in the present studies.

The averuage sge st first cslving for the Tharparkar
berd &t the Covernment Crttle Purm, Patns wes found to be ‘
154391 + 12,011 dsys with 13,064 per cent co-efficient éf
veriation, The mesn sge at first calving in winter, spring,.
susnmer snd rainy season uai obzarved to be 1459,01 2 27.64,
1568432 ¢ 33426, 16L3,86 + 13,61 and 1590, 59 # 33.6L with 14,05,
1he 20, 16414 end 12,86 per cent co-efficient of veristion rms
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respectively on the busis of cslving season, sesson of eslving
end sire both were found to have significant effects on age at
first celving,

The mean 305 days mllk yield was observed to be
254283, 1206438 ¢ 230534, 1249,80 4+ 20,656 ond
118,743 kg with 364540, 31,456, 18,460 and 41,922
per cent coe-efficient of veristion respesctively from the first

161,83 +
1201,71 &
to fourth luctation, wherets totel lactation yield in same
herd from the first to fourth seguences were observed to be
126723 3 31,630, 1282,85 + 32,306, 1288,09 + 38,564 end
1238435 » 123,035 kg with eo;sfﬂcunt. of wariation of 41,910,
40,607, 43,488 ond 42,151 respectively, Sequence of lectation
did not significently influence the totsl lactation yield, The
mean first lactation yield seasonwise - winter, spring, summer,
reiny wes found to be 1383.61 & 40,18, 1391,79 + 42,58, 1376.65
& 5he30, 1320,18 + 53.8h kg with 41,78, 43,70, 40,84, L5.L7 per
cent eo;offiehnt. of variation respectively, Secson of calving
was not found to affect the lactation yield significantly,
Nonesignificent sire affect on first 1sctation yield was
however observed in the herd.

From firet to fourth cslving average lsctution
length were observed to be 301,74 + 5,533, 286,50 + ko604,
283451 3 3,849, 265433 + 14eb30 doys with 1,183, 25,914,
19.721 end 23,074 per cent eo;efrichnt of wvariation raspec.;
tively. Lectation sequence had significant effect on lactn...
tion length, ror the cows ealving in winter, spring, summer
end reiny sesson mesn lactetion lengths were found to be
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335611 & Tolhy 361,72 3 7461, 338432 & 10,81, 318,36 + 9,58
doys with 30,66, 31,82, 32413 and 33,79 per cent co-efficient
of variestion respectively, 9ire eénd season of calving did not
seem to have any significent effect on lactation lengthe

From first to fowrth sequences the mesn dry period
in Tharparker herd were found to be 172,76 * De456, 149,91 ¢
8,020, 195,83 + 41,049 doys along with 88,258, 77,709 and
88,230 per cent ee;o_friciont. of varistion respectively,
Lactation segquences were not found to lnve significent effect
on dry periods The mean first dry period in wianter, spring,
summer and reiny sessons were found to be 186,66 + 12,14,
206,62 3 10,88, 166,80 3 15,46 snd 170,23 + 14e50 deys with
83.8L, 75.83, 86447 and 73,27 per cent co;orﬂeiont. of verie
ation respectively. Sesson of calving also did not seem to
have any significent influence on first dry periocd.

From first to fourth calving meen calving interval
were found to be 468,70 + 10,073, 439.73 + Le®02 und Like16+
36,726 days along with 34,653, 16,480 and 35,080 per cent co;
efficient of varistion respectively. C:lving sequences were
noted to have significent effect on celving intervesls., The
mesn celving intervals in the winter, spring, summer snd rainy
seasons were observed to be 477.18 4 12,19, 535,41 + 13,41,
491,35 + 14469 and 463,68 + 12,94 days slong with 32,92,
36,06, 27,90 and 23,84 per cent co;orﬂehnt of varistion
respectively, Non-significent effects of sesson of calving
end sires both on eculving interval,
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First luctation milking sversge wes found to be
4e05 o 0,09 kg with 33,33 per cent coeefficient of variatiom,
whereas oversll average for lirst lactation yleld wae rueou_lcd

to be 2,63 + 0,10 with ”cé’ per cent cow=efficient of varise
tion.

The breeding efficiency in thg‘hérd was observed
to be 67,58 + 2,21 with 33,39 per cent co-efficient of varie
ation.

The heritability estimutes of &ge et first calving
by intre sire regression of dsughter on dam snd paternsl halfe
sib method were found to be 0,26 + 0,10 &nd 0,78 * 0664

respectively,

Heritability of 305 deys mdlk yield and total milk
yield wss obtsined to be 0,657 + 0,2315, 0,516 & 0,2252 and
0,605 &+ 0,2651 snd 0,5308 + 0,218, O,hL5 & 0.2159, 0,326 +
0,2322 for first, second and third lactution respectively.

rrom first to third lactation length the heritebi.
lity estimites were found to be 0,862 + 0.252, 0,061 + 0,157
and 0,406 + 0,22 respectively, |

Heritability estimste of first and second dry
period were found to be 0.423 + 0,213 end 0,42k + Os24k respece
tively.

Horiﬁabint.y estimete of first and second enlving
interv:l were observed to be 0,121 b OQ"“ and «0,30) .4 Ne 203
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High genetic correlation (0,69 s+ 0,M6) was observed
between age at first colving and first lactation yield in
Therparksr herd at Government Cattle Parm, Patna,

Nonegignificsnt but positive phenotypic correlation
betueen age st first eslving end first lectation yield wss
(012 + 0,06) evident in the present studies,

positive but signifieant phenotypiec correlation
between age at first cslving end first eslving interv:l
{ >3 ) wes obtuined in the present studiles,

The positive but significont phenotypic correlstion
between luctotion yleld sand luctetion length (0,74 + 0,03} was
observed wheress genetic correl:stion between the traits was

found to be negutive, high (=> 1} and more then unity,

S Though the phenotyple correlation between laetation3
yield snd colving intervsl wes found to be negative ond signi.
ficent (;0.18 + 0,07), the genetic correlstion turned out to be
highly significent and positive (-1),

gignificant phenotypic correlation between luctation
length snd culving intervel was observed in present study with
Tharpsrkar herd st Covernment Cittle Ferm, Patnis (0.3010.06).

The probubls producing ability of cow turned out to
be 1235.,88 &+ 13,530, 1237.60 + 18,902 snd 1253.92 3 23,111 kg
on the busis of first, second and third lsctation respectively,

L
W
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