HERITABILITY FSTIMATES OF AGE AT FIRST CALVING
AND CALVING INTERVAL IN SAHIWAL COWS

FAZAL MUHAMMAD anp MANZUR-UD-DIN AHMAD*

The atatistical study of dam om the Sabiwal herd mainiained at-
Allahdad Cattle Parm at Jahanian, District Multan, was mads. The
data compeised 992 records of age at first calving, $0§ records of fimt
and 712 records of second celving intcrvals apread over 2 period of 40
years (1926.56), The number of sires used were 47. Only the
normal records were used. ‘The average age at first calving was

14639 4 1222 days, - The average Hest snd accond calving inmervals
wera 481.3 :F 420 and 484.3 + 4.58 duys reapectively, The herjlability
estimutes of ape.at Brat eplving were L1227 4 0213 ang 0129 1 0632
cornputed - From  hall, aib correlation and inga-sire regression of
_dauyghter on dam methiods respectively. The heritabllity eatimatts of
first med second calvings were 1527 & 0312 end 2176 4 .095%
respactively by half sib corrslation mathad. The correaponding valyes
for the same traits computed from Intra-sire ragression of daughter oo &
dam method were 0371 + 1012 and ,1712 + 1134 reapectively. Tha
Bges at Brst calving was not correlated with first celving interval.

1 INTRODUCTEION

Reduced fertility in dairy cattle is a serious economric probiem. Very
little is known concerning the sfectiven-ss of selection far high fertility and
relative importance of fertility and other economic trajts in sclection. Quanti-
tative measures of the heritability of fertility and the genetia correlations between
fertility and other important traits are needed to answer these gquestions.
Two impertant measures of fértility from economic point of view are the ags
at first calving and calving intervals. To improve the economyc prospects of
dairying in the tropics where the milk yield of most breeds is low, & reduction
in &ge at first calving and calving intervals are highly desirghle,

REYIEW OF LITERATURE

. The knowledge of heritabitity of reproductive traits of-eattle is NeeEssary
for devising an efficient selection and breeding plans. The work done by
various workers regarding age at first-calving and‘calving intervals is reviewed
below :

Age at First Calving:  Stonaker (1953) caleulated the heritability of age
Aat first calving in Red Sindhi dairy cattle of the Allahabad Agricultura] Institute,
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He reported the heritabllity estimate to be .39 .16 for 91 cows by intra-sire
regression of daughter on dam methed, Singh (1957) worked out the heritability
of age ut first calving of 140 daughter dam pairs of 16 sires of Tharparker breed
by half sib correlaticn and intra-sive regression of daughter on dam method,
The estimates wers reported as (481 .09 and —.361%.10 respectively.
Amble et gl (1958) analysed the data retifing to six dairy herds in Iadiz.
They used 193 regords of Red Yindhi cows maintained at Hosur, 135 records
of anothter Red Sindhi Hepd kept at Bangelove, 282 records of Kangayam
cattle rea;é-d- at Hosur, 30 records of Gir caised at Bangalore, 42 records of
Kankroj maintained at Anand and 216 records of Tharparker cattle kept at
Patna. The average age at first calving fop these herds was calculated anc was
reportedto.be 41.7 4.4, 41,724, 4. 1% 4,47.04 .8, 47.4% .8 and- 49 .4 4.4
months respectively. The method of intra-gire regressicn of daughier on dam
was used to work out the heritability of age at first eelving and was reported
to be—.094 .17, .16+ .29, — 08 % J16, —1.244.58, 664 .24 and .48 % .16
respectively. Kohli ef al. (1861a) swmdied some economic characters in the
Hariana herd r_nainthinbd.at Hissar. The age at ficst calving was found to be
54,3+ .31 months, The heritability of age at first calving was slose to zero,
Singh and’ Dezai (1961) réported the heritability of age at first calving as
3403 4 . 1216 by intra-sire regression of daughters on dams-using 244 daughter
dam peirs of 24 bulls and ,3412% .196 and .404 + 018 by paternal half sibs
¥sing 244 and 322 haif sibs respectively,  Acharya {1966) using methods of
intra-sire regression of daughter ondam and half sib correlation analysed the
data from & ¢losed herd of Hariana cattle and found the heritability of age &t
first calving as .04 .18 and 144 .12 respectively. ;

Calving Interval: Amble ¢f af. {1338)_analysed the data relating to six
dairy herds in India, They used 156 calving interval records of a_Red Sindhi
sierd maintained at Hosur, 126 records of another Red Sindhi herd kept at
Bangalore, 224 records of Kangayam cattle reared at Hosur, 24 records of
Git raised at Bangalore, 26 records of Kankrej herd maintained at Anand and
205 records of Tharparker cows kept at Patna. The average interval between
the first two calvings was calculated and was found to be 18,04 .3, 14.7¢ 5
16,74.3, 15.7+.5, 16.2% .4 and 14.834 .2 months respectively. The
heritability estimates of calving intervals were reported to be —08%.29,
L1320, 1019, — 37 48, —.314% .40 and —.01 % .16 respectively by
the method of intra-sire regression of daughter on dam. Kohli al. (1961 a}
studied the records of 230 cows, 16 bulls and their daughters from the Hariana
‘herd at Hissar during 1944-59. The heritability of calving interval was
304 .18, Singh and Desai {1962) studied the inheritance of somE £CONOIMIC
" characters in Hariana cawle, The average calving interval calculated from
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596 records of 286 cows was 458 + 4 days with a coefficient of variation of 26.2
prer cent. The heritability of calving interval was 0224+ 058 and - 337
as ¢aleulated by intra-sive regression of daughter on dam and half sib correlation
respectively. Kushwaha {1964) reported average calving interval in Sahiwal
dajry caitle based on 327 lactations for 265 cows to be 4394 3.09 days. The
heritability of calving interval was 19.7 per cent. Acharya (1966) estimated
the Reritability of first. calving intesval from a closed herd of Hatjane -cattle
to be 241 .12 and .40 .20 based on intra-sire regression and helf sib cor-
relations respectively.

Correlation Between Age at First Calving and Calving Totervals

Rognoni and Pasti (1955} caleylated correlation coefficient between age
at first calving and calving interval in Friesian catile to be .04, Singh [195?}
indicated afier analysing the data of 209 Tharparker cows that age at flest
f.:ah‘mg had no influence on the first calving interval.  Siogh and Sinha {1960}
anaiysed the records of 131 cows. with three lactations from 1939 to 1952, No
correlation was found between age at first calving and calving interval. Acharya
(1966) got an estimatz of . 109 between age at first calving and first calving interval
in a siudy of closed herd of Hariana cattle maintained at Hissar, He reported
that age at first calving was positively and sjgumcanﬂy related to first Calving
interval phenotypically.

MATERIAL AND METHODS

The study under report was designed to obtain infermation on
heritability of age at first calving and calving intervals in Sahiwal cows main-
tained in Allahdad Cattle Farm at Jahanian, Disteict Mulian for the years
1925 to 1966. Only the normal and compiete records of the cows were in-
cluded in'the study. There were 994 records on the age at first calving of cows
who were davghters of 47 sires. As regards calving intervals 907 records of
first and 722 records of sccond calving intervals were available, The heritability
estimates were obigined by the methods of haif sib. analysis-and intra-sire
regression of daughters on dams (Becker, 1964). The standard errors of
heritability estimates caleulated by method of haif stbs and intra site regression
of daughters ‘on dams were warked out following procedures described bg.r
Swiger et al. (1964) and Becker (1964). respestively for the purpose,

RESULTS AND DISCUSSION

The daia pertzining to the ape at first calving, first and second calving

intervaly of Sghiwal cows were amalysed. The average age at first calving and
mIvmg mtervals are shown in Table .
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TABLE 1.—Showing Meon and Varionce of Reproductive Trails

No. of Mean Standard
_ Trait Records used (days) error (days)
Age 2t first calvirig ' ' 994 1463.9 12.22
First ealving interval - BOR - 481.3 4,20
Second calving interval 722 “apa3 o488

It is evident from the data in Table 1 that the averape age at first calving
was 1461.9 days (48.8 months) in the herd under study. This estimate is
higher than the cne reported by Singh and Choudhury (1961) who reported the
estimate as 41,1 % .6 months in Sahiwal herd, Amble of ol (1958) reported
an estimate of 45.84 1.1 months (1374 days) as average age at first calving in
Sahiwal cattle, 41,74 .4 months (i231 days) in Red Sindhi and 49.4% .4
months {1251 days) in Red Sindhi and 49.44 .4 months (1482 days) in Thar-
parker herd, Acharya (1966} reported this estimate as 57.7 4 4 months (1731
days) in the closed herd of Harjana cattle. The first calving interval was
481.344.20 days while the average second calving interval was 434.144.88
days in the study under report. The estimates 2re quite ¢lose to one reported
by Singh and Choudhury {1961}, who reported average first calving interyal
in Sahiwal cows as 16,24 .34 months (488 days), Kishwaha (1964} reported
the average calving interval of Sahiwal cows as 4391 3.09 days.

A Herltability of Age at First Calving

(@) Method of Half Slb Analysis: :

The records of age at Grst calving were analysed by the analysis of
variance to find out the variation between sires and within sires and are presented
in Table 2.

TABLE 2.—Showing Analpsis of variance of Age at First Calving.

Source-of D. F. Sums of Mean Expected
Yariation squares . BQUATes mean sguares
' 2 2
Between sires .. 46 10969828 .4  2M84M4.5 g +20.68 @
; , e s
e s . Z
Within sires .. 947 136499818.5  144139.2 )

L
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2
whoere ¢ = 1441392

]
]
¢ = .4361.7

Blam, 12274 .0213

. As is olear from the data in Table 2 the heritability of age at first
calving by half sib. corzelation was 12274 0213, Singh {1957) reported the
estimate of heritability of age at first calving as (48 4 .09 by half sib method in
Tharparker cattle, Singh and Desai (1961} analysing the data of Hariana cattle
by half sit analysis got the estimates of 34124 .196 and A0d 4 018, while
Acharya (1966) got thc estlmat: of 144 .12 uf the same breed using the same
method,

(b) Intia-Fire 'Reg:mi&n of naugimr on Dam:

The data on daughter dam pairs were armngcd on intra-sire basit aud
analysed by the method shown in Table 3.

TABLE 3.—Showing Age &t first cealving—Swms of Squares and Crosy
Products on ntra-Sire Basis for Regression Analysis {Becker, 1964).

Source of IMF. Sums of Sums of Sums of
. variation squares sQuares Squares
XX . XY YY

Between sires 35 1374635741.09 13557102 50 141731606888
Betwaern: dams 620 35765965.0!] 231166,.50 28154835.12
within sires :

231166.30

= ' a TODE4S
35?65‘5‘65.&1_

R = 01294 .0632

The estimate of heritability by this method was 01294 .0632. Amble
et af. (1958) reported the estimates of heritability of Red Sindhi cattle by the
method if intra-sire regression of daughtsr on dam to be — 09+ .17 and
164 .29, while Stonaker {1953) reported this sstimate as 394 .15, Singh
(1357) got the estimate of — 361 4 .10 in Tharparker cattle, The estimates of
344 .12 and .04 % . 14 were reported by Singh and Pesai (1961) and Acharya
(1966) respectively in Hatiana cattle. Kohli &1 af. {1961 a) reported this value
close to zero in the same breed.
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B. Heritabillty of First and Second Celving Infervals:

{a) Method of Half 5ib Analysis:

The cstimates of heritability of flest and sscond calving intervals by
half sib apnalysis were (19874 0812 and .217€ £ .0955 respectively, The esti-
mates reported in this study compared quite well with the stndy made by
Kushwaha {1964) in Sahiwal cattle who got the gstimate of .197. Singh and
Desaj (1962) got an estimate of —.337 in Hariana cattle while Acharya (1966)
taported the estimate of henmbzllty as 404 .20 DF the same breed by ha!f sib
‘method.

(b) Intra-Sire Regression of Daughter on Dam:

The estimates of heritability of first and second calving intervals worked
out by this method were .0371 £ 1012 and 17121 . 1104 respectively. Amble
et af. (1958) reported estimates of heritability as—.08t .29 and .13 .20 in
Red Sindhi herds. Kohll ef ai. (1961 a, b) reported heritability estimate of
calviog interval 'as 304,18 and Achar}'a (19&6} reported this estimate as
.24+ .12 in Haniana cattle. The estimate reported by Singh and Désai (1962)
for Hariana cattle was quite low, being .022% .058,

C. Correlation Between kge at Firat Calving and First Calving ‘.lnterﬂ!.

The phenotypic correlation between age at first calving and ﬁrst mwmg
interval was found to be 0488 in this study, This estimate was quite low and
was comparable with Rennie (1952), Singh (1957) and Singh and Sinha (1960}
who reparted little ‘or ne influence of these tmaits on each other. Rognoni
and Pasti (1955) found & similar estimate of .04, Acharya (1966) got an
cstimate of . 109 betwesn age at first calving and first calving interval in a closed
herd of Hariana cattle,
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