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HEREDITARY VARIATION IN REFRODRUCTIVE TRAITS OF
SAHIWAL CATTLE

Zaheor Ahpamd, »anzar-ud-din Abmad sad Raza AN Gill?

Data on 900 halfsibs from 34 sires and 556 daughter-dam pairs
of 28 sires were analysed for tha estimation of the heritability of
age at first calving in Sahiwal cows, Heritability estimates cals
culated by halfsib analysis and intrasire regressian of daughters on
dams techoigies wire 0.80+0.19 and 0.08+0, 10, respeclively.
First lactation lenpth averaged 305+3 days and had 0.39+0.12
and 0.2610.05 as the heritability estimates by hallsib ard intrasire
reprossion analyses, respectively.  The two methods of hzritability
estimation had presented negative values for heritalility of frst dry
period. Amnatysis by intraclass correlation indicated that firgt calv
g interval had low huTl!HhtIll}f {0.0R+0.06), whereas Mg same
estimate by inttasive regression of d'tughtm's on dams mcthnd wias
found to be —0.0640.05. These resulis suggested that in ihis
herd, age at first calving and lactation duration were partially under
the genctic control, but mast of the obzerved variations in dry
peried and calving nterval weee duz to environmental influcnces,

INTRODUCTION

Pakistan poss2sses somsz ol thz finest dairy breeds of tropical cattls, but
these animals are slow to mature, have higher age at first calving and fong
calving intervals. This renders dairying wnceonomical by ingrensing the un-
productive I'fe of the milch animal. A substantial part of this uapraductive
life can be reduced if the relative rolz of heredity and covironment in ths
expression of these characteristios is known,  The measure of hereditary vatia-
tiony is the cstimate of heritability which refers to the froction of variance
attributable to the average effects of genes. In tropical cattle, the age at first
calving was moderately affected by the renetic conztitution of tha individual
{Singh and Dresai, 1961; Singh and Sundarcsan, 1969 Singh and Prasad, 1969).
However, 1he studizs by Singh (1957) and Amble of £f, (1958) indicated that this
character was little under the genetic control. Heritability estimates equivalent
to zero for the calving ink:rval had boen reportzd in many studies (Singh, 1938;
Singh and Desai, 196]; Dadlani and Chandiromani, 1968), but somz o-her
investigations showed that this tra’t had moderate to high estimates of trans-
mitt'ng ability (Kushwaha, 1965; Ambles er &l 1967; Singh ond Sundarcsan,
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1968). The present investigation was a follow up study for the estimation of
the genctic causes of vatiability in age at first calving, calving intérval ang ity
compeonents, namely, lactation length aud dry period in 8 herd of Sahiwal catile
maintained for a periad of 41 years.

MATERIALS AND METHODS

Daty on the pedigres and calving records of Sahiwal cows kept at
Allahdad Cattle Farm, Tahanian, Multan for the years 1926 to 1966 were used
for the estimation of heritability of varions Teproductive traits. Heritability
estimates of nge at first calving, first lactation length, first dry period and first
calving interval were worked out by the methods of halfsib analysis and intrasire
regression of daughters on dams,

{2) Haifsib Analysis, In this method, each observed value was r:gardéd
28 having the components described by the mode] -

Y = u4 5 -+ &5

where
R iR I 8 (number of sires),
i= L2.... I {number of daughters of ith sirs),

Yi] s the observation of ith daughter of itk sire,

u is the popuiation mean, '

sl in the effect of it sire,

¢) s the random error associated with the record of jrh daughter of
izh sire.

It was also mssumed that mean deviation due to sirs was equal to zera
and the errors were distributed normally and independently with mean zero
and varignee o-2,

The analysis of variance model described by Kempthorne (1957) was
followed and components of variance were worked out.  The intracless corpe-
lation {1} was worked out from these components and the heritability estimate
(b?) was obtained by myltiplying *(* value by a factor 4.

The standard error of tha heritability based en ‘t' was worked out using
the formula described by Swig:r_gr af (1964}

(b) Intrasire - Regression. of Daughters on Dams. The comtputational
procedure deseribed by Becker (1957) was used for working out heritability
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by fntrasire regression of daughters on dams which is based on the followiog
model:

Yijes S14+8 (X —%.. )ik

where

Yijx is record of ktk daughter of the ith sire mated to ith dam,

| is the effect due to ith sire,

B {3 the regression of daughters on dams,

Xy s the recordof jrh dam mated to ivh sira,

T.. istha moan of the dams matzd to all sire3 {nzlndzd in th: data,

gljk  is the random error associated with the obscrvation of kih
daughter of ith sire mated to jtr dam.

Heritability by this method was obtained by multiplying the regression
coefficient by the factor 2. The standard errer of heritability was also wotked
out by using the formula described by Becker {1967}.

RESULTS AND DISCUSSION

1. Ageat First Calving

The data on 900 halfsibs from 34 sires and 556 deughter-dam pairs of
28 sires ware available for the sstimation of the heritability of age at flest calving.
The average age at first calving was calculated to be 1465+7 days.

{2) Halfsth analysis. Heritability calculated by anzlysis of variance
and intraclass correlation technique was 0,80+0.19 (Table 1}. This very high
estimate alongwith low standard error indicated that in this herd much of the
yariation in age at first calving was due to the additive gene action, It suggested
that age at first calving could be reduced through selective breeding,

TaBLE 1. Heritability estimates of reproductive traifs by halfsib analysis

: No. of No. of Average of the Heritability
Character sires  daughters  trait (days)  estimate

Ape at 1st calving M 200 1465+ T 0.8010.12
1st lactation length L 870 N84 3 0391012
ist dry perfod ¢ 34 95 182 + 5 - 0.09 +0.02

Ist calving interval 34 795 451+ 5  0.30+0,05
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The estimates cbtalncd by Singh (1957) and Singh and Desai (1961) by
this mcthod of analysis were much lower than the present estimate. This
might bz due to breed and certain environmental differences.

(b} Intrasire Regresilen of Dangfrers en Dems, Average age at first
czlving based on $56 daughter-dam rcirs of 28 sires was 146710 and 1456+38
deys ameng the daughtes and dams, respectively. The heritability by this
mcthed was 0.08+0.10 {Talls 2), which is surprisingly low as compared to
hullib method and alse From mast of tha other studies.

TABLE 2. Hleritebility estimates of reproductive traits by infrasire regression
aafysis

Na. of  Av.of  Av.of Intrasice
Character M. of danchter= daughters dams regression Heritahility

sires  datn pairs  (davs) (days) {b} ectimate

Ape ot Ist

calving 28 536 1467410 1456+ & 0.04 D.02+0.10
Ist lactation

lengily 31 alv D7+ 3 35+ 3 0.13  0.26+0.05
Lt dry period 31 543 135+ 6 17945 —0.05 -0.10+0.05
st ealving in-

terval 31 543 494+ 6 493+ 5 —0.03 —0.06+0.05

Amblz ¢t af {1938), Singh =nd Dasai (19613, Singh and Sundaresan
{1269), and Singh and Prazad (1969} have reported heritability of age at first
calving akove 0.30.  Although similar cstimates by Amble ef of. (1958} and
Dudlani et al. (1562} amoeng the Red Sindhi and Hariana cattle were low, yet
wer higher than the present estimate.  The estimates reported by Amble ¢f af.
{1958) and Singh (1958) were In close agreement with the present study and did
not differ from zero among the Red Sindhi and Tharparkar breeds of cattlz
The lower estinvate obtaincd by this method as compared to the halfsib analysis
might bz due to the nop-prihagonal distribution of the records of the dams
with their daughters,

2. First Lactation Lenpth

The first lactation length averaged 308+ 3 days for 870 balfsibs of 34 sires
(Tebls 1). Average lactation length caloulated frem 617 davghter-dam pairs
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of 31 sires was 307+3 and 31523 days for danghters and dams, respectivily
{Tabl= 2).

(2) Holfsit Analysts. Heritability of first Inctation length based on this
techuiqus was 0.39£72.12 (Table 1} Thz prasent estimate was high eamnarad
with those reportcd by Shukla und Prasad (19707, and Bolaine ef @, (£970) who
obtained — 0.54+0.07 ard 0.2], respectively as the cstimate of heritubility of
first lactation length by halfsib method. The present estimate was, howaver,
very low than that reported by Dadlani et af. (1969} They estimated 0.86

as the heritability of first lactation length in Hariana cows. :

(b) Intrasive Regression of Danghters ¢ Dams. The intrasire regrestion
of daughters on dams using 617 pairs of 31 sircs was 0. 13, This estimate whan
multiplied by 2 provided thz heritability as 0.261 0. G5 (Tablz 2).

The heritability estimates for first Iactation 13nsth obtained in this study
by both the methods suggasted that this character is partially under th: genetic
control. Hence, cows with lactation duration of 305 days can ba have throngh
selective brecding coupled with better feeding and managzment.

3. First Dry Period

The first dry pariod based on 795 daughters of 34 sires was 18243 duys
(Table 13, The analysis of the 543 daughter-dam pairs of 31 sires reveate 1 that
the daughters and dams had 18556 and 17745 days as the fist diy pariod.
The heritability estimats obtained by halisib corrzlation mathod was—0.09%
0.02 (Table I). The same cstimate obtained by intrasire regression of danzhtars
on dams 1echnigque was —0.10:+0.05 (Table 2).

Both the methods of heritability cstimation had presented negative
valugs for hentability of first dry pariod. Thase values are very low compared
with those reported by Singh er af. (1969) and Dadiani ¢t . (1967), wha found
0,20 and 0.32 as the estimata of heritabifity for first dry pariod by ths hallib
carrelation method.  This discrepancy might b due to the diffzrences iz gzaatis
and environmental conditions such as differential management and foeding
practices. The cstimates of heritahility for dry period suggested that this trait
among the Sahiwal cows entircly depends upon thz environments. JTudiciul
feeding and managemental practices would enable the broeders to curtail the
dry period from over 180 days to a desirable length of 63 days,

4, First‘Calring Interval

Data on 795 duughtm of 34 sires indicated that the average firsi calving
interval was 491435 days (Tablz 1}
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(a)} Halfsib Analysis. The heritability of first calving interval by this
method was 0.08+0.06 as is shown in Table 1. This ¢stimate was very low
as compared with that reported by Dadlani et of. {196%). They reported 0.20
as the heritability of first calving intzrval among the Harlana catile,

(b) Intrasire Repression of Doughters on Dams. The heritability of first
calving interval by this methcd of apalyels was found to be —0.06+0.05
(Table 2). This estimate indicated heritability of calving interval as zero, The
present estimate was in close agreement with those reported by Amble o7 af,
{1958) and Singh (1958). They had reportéd negative walues for heritability in
Red Sindhi and Tharparker breeds of cattle, Amble et ol (1958, 1967) and
Dadlani and Chandiramani (1968) also reperied very low estimates of herita-
bility for calving interval in Red Sindhi, Tharparker, Kangayam and Hariana
breeds of cattle. The estimates given by these workers were, however, higher
than that obtained in the prssent study. Moderate gstimates of heritability for
this trait were given by Amble er gk, (1958, 1967), Singh and Sundaresan {{96%)
and Dadlani et ql, (1969). The estimates by theze workers varizd from 0.20 o
Q.38 for various breeds of this subcontinent. High estimates of heritability
by thz method of intrasire regression of daughters on dam have been reported hy
Amble ef ol {1967) in Gir and Kankre] breeds of Indian cattle.  Thess differsnces
may again be attributed to the feeding and other menapemental practices carried

out on the various farms.

The lower estimate of heritability for calving interval obtained by the
method of halfsib correlation and an estimate of almost zero by the intrasire
regression of daoghters on dams indicated that most of the observed variations
in calving interval were due to environmental influences. A great reduction in
calving interval therefore can be brought in by improving the envirenmental
conditions whether temporary or permanent in nature,
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