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INTRODUCTION.

neoRueRntaaitun

(a4 Generals -
Bachaur cattle 1s the only recog-

nised breed in Bihar. It has been described in detail
by Randhawa (1958) and rahima (1961).

The typical colour of the cattle of this breed
is grey. They are small with compact bodyy straight
backy short neck and muscular shoulder. They have
broad forehead, promlnant and large eyes, drqoping
ears, and short tall which often da. not reach the
hock. The average body measurements are given belows-

Male:
Girin’ L.l %) Vel ... 850 Ibs.
Famales

eight ... 52"; Length ... S3%
Girth » s e 64“ 1’:91ght s ew 700 le.

L]

The marketting and assembling centres of this
breed are cattle fairs in North Bihar. The breeding
tracts of Bachaur cattle are Sitamarhi Sub Division of
Muzaffarpury North Champaran, Darbhanga apd from Kollpur
pargana to Bhagalpur of Bihar.

The Bachsur breed of cattle is ome of the 1mportant
araft breed of India. Bullocks of this breed are qulte
good for drafi purpose but cows are poor milkerse
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Keeping in view a vast tract of land in Forth
Bihar being covered by this breed of cattle and also
its low milk producing capacity, Govermment of Bihar
establlished a breeding Mam for Bachaur cattle at Pusa
in Darbhanga District in the year 1948 with three main
objeetives; firstly, to assess ite milk producing
capaclty under farm condition: secondly, to see whether
ite mllk preduction can be raised by sdopting modern
breeding technique: and thirdly, to produce good bullocks
for draft purposes for farmers.

Ib achleve the abovementioned cobjectives,
the technique of selective breeding was adopted. It 1s
known that there are three bagsic tools available to
animal breeders for bringingz about genetic lmprovement
in their herd. They are selection,in breeding and cross-
breeding. Out of the three tools selectlon seems to be
encompacsy directly or indirectly, the rest two l.e.
inbreeding and croszsbreeding (Prasad, 1962). And for
proper utilisation of modern procedires in selection
programues, knowledge of genetic and phenotypic para=
meters is necessary. The present study 1s to estimate
the genetic and phenotyplc parameters of Bachaur herd
maintained at the Bachaur Breeding Farm, Pusa.

It is known that milk yleld, age at first calving
and other economic traits are phenotypic expressions.
Phenotype of an .economic character is the result of
genetic and environmental Influences and as such it
becomes essential for a breeder to know the percentage
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of genetic and envirormental variations separately
for the particular trait to be improved. Such infor-
mation can be available by estinating heritability
and repeatability coefficlents. With this information,
a breed-r can provide the basis for formalating selection
and breeding programme as also predict the degree of
oxpected Improvement.

This study includes the estimates of the following
genetle and phenotypic parameters of the herd:

PHENOTYPIC PARAMBETERS:
(a) Hilk yield. {b) Lactation length.
(c) 1tze at first calving. (d) Calving interval.
{(e) DNo. of services per conception.
(Y Productive life. (z) gex ratio.

(h) Correlation between age at first calving
and first lactation yleld.

GERETIC PARAMETERS:

(a) Teritability of milk yield.

(b) TFeritability of age at first elving.

(ec) Repeatabllity of milk yield.
Milk vield:~

It 1s the mpst important ecopomic trait

of dalry cattle. The value of a cow ls assessed mainly
on the quantity of milk she produces, Milk yield is the
result of the effects of enviromment and genetic make up
of an individual. Invironment includes all the external
influences to which a cow has been subjected such as
feeding, care, management and climatic copditions.
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it also includes some non-tangible factors such as
Scason of calving (Ragzab et al, 1954) and weizht of
helfer at calving { Ra jJagopalan, 1952) which have
been shown to affect first lactation yleld.

The causes of genetic variation in milk vield
Day be due to additive genic action, Intersllelic and
intradllelic interactions or other genetic interactions.
According to Waddington (1939), genetic environment thus
refers to genet:;c constitutlon of an individual.

As the present study ainmg at the egtimates of
heritability and repeatability coefficlent of first lac-
tation yleld along with correlation coefficient between
age at first calving and first lactation yield, it would,
therefore, be poscsible for a breeder to formulate a suitable
breeding programme for his herd.

Culling of less productive cows at an early stage
is essentizl from ecorcomic view point. As milk yield is
a repecatable tralt, a breecder can predict the most probable
producing ability in the next lactzation by the estimate of
repeatabllity. Repeatabllity of milk yield measures the
averaze degree to which a cow will produce in her neskt
lactation as much above or below the average of the herd
as she did in the lactation already made.

The correlation coefficient between age at first
calving and first lactation yield may also be of consi-
derable help in forecasting the merit of cows with regard
to the amount of milk in the first lactation. If it is
statistically significant, late calvers would produce
more milk in the first lactation period and vice =m» versa.
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Lactation lenoths
: Among the varlous factors responsible

for milk yield of a covwy, tha lactation length 1s a major
factor. Ilactation length varies considerably from one
breed to the other in Zebu cattle. Venkayya and Krishnan
(1956) found that in Red Sindhi and Gir coﬁs, the correla=-
tion coefficient between age at first calving snd first
lactation length was statistically significant. This
indlcates that late calvers have g longer first lactation
period and conseyuently may have more total production.

Age at first calvings -
The age mf at first calving

is a character of much ecornomic importance. It affects
the life production of the animals, as an early agze at
firset calving would reduce the unproductive period of cows
and hence Increase their life time production. According
to Dickerson and Chapman (1940), Fanson (1941) and Ragab
et al (19853 and 19564) age at first calving has got much
influence over the first lactation yleld. According to
Mahadevan (1258), age at first calving is a matter of
management practlces in temperate zone, whereas in Indian
cattle, 1t is a result of age at first heat period which
in turn 1s a physiologlcal and probably heredltary trait.

Stonaker (1953) has shown that this trait is highly
heréditary in the pure bred Red $indhi herd at Allahabad
Agricultural Institute. In other herds and in other breeds
of cattle, it may not be the case e.g. Singh (1957) found
that heritability of this irait was zero in the Tharparkar
herd at Government Cattle Famm, Patna.
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Az this 1s an important economic traity
it was Becesszary to know the heritability coefficient.
If the estimate of heritability is not gigcnificant,
then the selection technique for gemetic improvement
of the trait will not be effective. The lmroved

feeding and maragement practices of youngz femele calves 3

would be heipful in reducing the age at first calving
to a certain extent which cannot be stable from one
generation to another, unless good management practices
are regular feature for the herd. Sayer (1936) and
Hahadevan (1963) have stated that age at ﬂrét calving
can be further reduced by providing cood feeding and
management in early life. On the other hards if the
trait 1is hereditary, selection criteria for genetic
Inprovement will be effective.

By lovering age at first calving, there would ba‘
many advantages. Firstly, the preductive life of the cow
would be enhanced, thereby lmsroving the prospect of cow
keeping. Secondly, interval between generations would be
shortened, thereby making the progeny testing of sirees
more successful. And thirdly, it would be helpful Jor
early selection of female stock on the basis of thelr
own perforinance.

Mahadevan (1958) stated that the herd In which
age at first calving of helfers was high, it would not
only take a long time to progeny test a bull but 1t would
alsp increase the number of bulls that have to be kept

&
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unemployed until their progeny records become
available. But since there is a linit to the

number of bulls that s hord-cwner could maimtalm
without using them for active service, the end mesult
would be that fower bulls would be tosted each Jeare
This would, in turn, have the urdesirable ofiects of
decreasing the intensity of selection botween Imils and
increasing the rate of inbreeding. In addition o these
disadvantagesy the period between testing and f3nal
proving would be so lengthy that bulls migh€ bexome too
old toc be used for service gfter he ls proven.

Celving jptervals~
It 1c the period between twn

consecutive calvings. This period can be divided into

two partes
{g) %the period botween date of caldving

and conception which is otherwise known as service period
and (b) gestation pericd.

Calving interval plays an important roie on
breeding efficiency of dalry cattle. There ig 1ittle
variation with the gestation poried but vardatlon 1n
the service period exert a pronounced influence on nilk
yield. Sanders (1927) cbtalned a correiation oif 0.409
between service pericd and total milk yleld in Jaurus
cattlo, Sikks (1931) found correlation of 0,330 and
0.524 in pure bred Sshiwel in India between service
serdod and milk yleld, amd service period amd Lactation
length respectively. Among Rdlani cattle, Lecky (1081)
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reported correlation of 0.148 and 0.309 betwoen calving
interval and total yleld, and between calving interval
and lactation length respectively.

From economle point of view, high lactation
¥i-1d with proportionately longer service period and.
lactation period is vot sdvantageous. The longer
s=orvice and lactation periods make the calving intervals
wilder and consequently lower the musber of calves that
could bDe obtalped in the 1life time of a cow. Total life
tine production of milk also tends te be reduced, while
geraration intervals increase in lens;th and thereby cause
a decrease in annual genstlc galn. “vidences regarding
the optlmal length of celving interval for Zebu catils
are very small. Gains and Palfrey (1931), Chapman and
Casida (1935) as quoted by Prasad (1968) and Prasad (1862)
reported that optimum milk producing efficiency would be
obtained in cows calving svery 12 months or lesse

Variation in gestation peried 1s caused mogtly by
zenetic factorss Other factors causing variation in
gestation period are welight and age of dam, sex of calfy
birtk weicht of calf, twln births and gex dliferences

¥ariation in gervice perind is Influenced by manage=
ment as per summary report of breeding work in Kigeris
gubmitted to the M A.O., Lucknow, Live Stock Conferencey
1950, Tims by providing better feeding and mapagement
practices, calving interval may be brought to desirable

level.
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Tumber of gervices per concoption:- . -
The knowledge of

number of services per conception is necessary to Jjudge
the reproductive efficiency of a herd. Regularity in
reproduction is an important cconomic traite It in=
fluences calving interval ard milk yield. As the number

of services per conception Increases, the cow becomes

less economical.

GENETIC PARAMETERS:

Beritabllity:-

It has lonz been recognised that
the phenotype represents a combination of cenetic and
enviromental effects (Dempster and Lernery, 1950).
Wrizht (1920) was one of the first Geneticists to
gseparate the genetic ard enviromental components of
phenotypic variation.

Wright (1921) also devised & statistical method
of separating the genetic and environmental por_'tions
of the phenotynic variation by means of path coefficlents.
These methods have been uged as a basis in arriving at
astimates of degrees of heritsbllity of various tralts, |
(Lush, 1945). TLernor (1950) has defined heritability
as "the portion of the total phenotyplc variation which
4s due to additive gene action®. In statistlcal terms,
it gives the regressioh of censtic differcnces on pheno=

typi«:.; differences.
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Heritability 1= used in both broad and narrow
sense. The following formulae make it clear:

oL
R v de Q;tﬂ gll*"'-f. = 1in broad sense
: ad sense.
¢ O6c 6 01 6 O m
and
e - 1‘,‘ 9,
h - q—.,-_& - 9:_'3 : ,in narrow sense.
P Oc 0D 01 Ot 6

where: 2
: ; i BDeritabillty.

(P e Phenotycic deviation.
B whe Tereditary deviation.
- Additive genetic deviation.

G

D ... Doaninance deviation.

I  aea Ipistatic deviation.

E «-. Envirormental dewiation

and T ... Joint effect of heredity and
environment. :

The heritability in broad sense and narrow sense
is the same where there is no dominance or epistatilc
deviation. Neritability estimates are based on the
variation in a particular tralt, at a particular time
and under particular condition to a particular population.

gince it is a ratlo, its wvalue can change with
the change in numerator or denominator. As denominator
includes numerators any change in the numerator will
bring about changa in denominator. The value of herita~

bility varies from zero to one.
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The high wvalue of heritability indicates
greater genetic variation and lesser environmental
variation and vice versa.

As stated by Prasad (1951), heritability
estimates are essential in deternining the efficiency
and cholce of difrerent breeding eystem. If herita=
bility__is high for the desired characteristics,
the best nmethod will be mass selection with 1ittle
use for pedigree or relatives. If heritability is
low, a better plan would be to make considerable use
of pedigree and scome use of progzeny tests and selection
on the basis of family.

Heritablillty estimates are essentisl to arrive
at optimun welght to be given to several tralts in an
irdex in case of selection for more than one trait.
Even in other two mothods of selection for more than
one trait at a time, herltability estimates would aid
in properly weighting che various tiaits. It 1s also
needed for calculatlon of awhmt annual expected genetic
gain In next generation.

>
& - ! Bes

it 1z a measure of overall variation
due to heritable causes viz. additive gemetic radlance,
doninance and eplstatic deviation. In other words,

it may be sz2id that repeatabllity measure the sverage
degree of variation between cows which are due to the
variance mentioned above. Repeatability may be still
larger because it also includes the permanent effects of
envirorments For example, the ’kinds of feeding to which
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calves and younz heifors arve subjected, do affect
thelr production all through the rest of their lives.
These effects would be included in the repeatability
but they would not be heritable.

Repeatabllity may be defined as the regression
of future performance or phenotyne on past performance.

According to Prasad (1951), symbolically it may
be represented as given below:-

R = o v 6"1?:
| 6" p

where:

R ses mepestability.

Y asn Total phonotyplc variance due to
additive gene effects, dominance
deviation and non=-allelic zene
interactions or epistasis.

C ees Any enviromental effect constant
for all the expressions of an
individual.

P ..n Total phenotypic variance.

Thie repeatable fraction of total variance 1s the
portion of superiority in selected individuals that may
be expected in future performences. A knowledge of
repeatability tells ns something about how much culling
can safely be done.

Repeatability coefficient 1s estimated only for
those traits which are empressed more than once in an
individual life e.g. milk yleld.
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of genetic and envirommental variations separately
for the particular trait to be improved. Such infore
matlion can be available by estimating heritability
and repeatability coefficlents. With this information,
a breed-r can provide the baslg for formulating selection
and breeding programme as also predict the degree of
expected Improvement.

Ihis study includes the estimates of the following
genetic and phenotypic parameters of the herd:

PHENOTYPIC PARAMEBIERS:
(a) Hilk yield. (b} Lactation length.
(e} 2ze at first calving. (d) Calving interval.
{e) TNo. of services per conception.
{f) Productive life. (z) Sex ratioe

{h) Correlation between aze at first calving
and firet lactation yileld.

GENETIC PARAMETERS:

(a) Teritability of milk yleld.

{b) Teritability of age at first alving.

{e) Repeatability of milk yield.
s “= 1t 1s the most important ecoromic trait
of dairy cattle. The value of a cow ls assessed mainly
on the gquantity of milk she produces. Milk yileld is the
result of the effects of enviromment and genetic make up
of an individual. mviromnment includes all the external
influences to which a cow has been subjected such as
feeding, care, management and climatic copditions.
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of genetic and environmental variations separately
for the particular trait to be improved. Such infore
mation can be available by estimating bheritability
and repeatability coefficients. With this information,
a breed-r can provide the basls for formulating gelection
and breeding programme as also predict the degree of
expected improvement.

Thls study includes the estimates of the following
genetic and phenotypic parameters of the herd:

PHENOTYPIC PARAMETERS:
(a) Milk yield. {b) Lactation length.
(c) fze at first calving. (4) Calving interval.
{e) 1lNo. of services per conception.
{f) Productive life. (z) Sex ratio.

{h) Correlation between age at first calving
and firet lactation yleld.

GERETIC PARAMETERS:

(a) Teritablliity of milk yleld.

(b} Teritability of age at first alving.

(e) Repeatability of milk yileld.
Hilk vieldi= It is the most important ecoromic trait
of dailry cattle. The value of a cow 1s assessed mainly
on the quantity of milk she produces. Milk yleld is the
result of the effects of envirpmment and genetic make up
of an individual. Invironment includes all the external
influences to which a cow has been subjected such as
feeding, care, management and climatic codditions.
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It also includes some non~tangible factors such as
Season of calving (Ragab et al, 195¢) and weight of
holfer at calving (M jagopalan, 1952) which have
been shown to affect first luoctation yleld.

Ihe causes of genetic variation in milk yield
Day be due to additive genic actiony Interallelic and
intradllelic interactions or other genetic interactions.
According to Waddington (1939), genetic environment thus
refers to genetic constitusion of an individual.

As the present study aimg at the estimates of
heritability ang repeatabllity coefficlent of first lace
tation yleld alons with correlation coefficient between
age at first calving and first lactation vield, it would,
therefore, be possible for a breeder to formulate a suitable
breeding programme for his herd.

Culling of less productive cows at an early stage
is essential from economic view point. 4s milk yield is
a repeatable tralt, a breeder can predic¢t the most probable
producing ability in the next lactation by the estimate of
repeatabllity. Repeatabllity of milk yield measures the
averaze degree to which a cow will produce in her negdt
lactation as much above or below the average of the herd
as she dld in the lactation already mude.

The correlation coefficient between age at first
calving and first lactation yleld may also be of consi-
derable belp in forecasting the merit of cows with regard
to the amount of milk in the first lactation. If it is
statistically significant, late calvers would produce
more milk in the first lactation period and vice =me versa.
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Lactation 1 hig =

Anong the vardous factors responsible
for milk yield of a cov, the lactation lensth 1= a major
factor. Lactation length varies considerably from one
breed to the other in Zebu cattle. Venk:zyy& and Krishmn
(1956) found that in neq S$indhi and Gir cows, the correlae
tion coefficient between age at first calving and first
lactation length was statistically sigzniricant. This
indlcates that late calvers have a longer first lactation
Period and consequently may have more total production.

Age at first calvings -
The age =2 at first calving

is a character of much economic importance. It affects
the life production of the animgls,s ag an early ace at
first calving would reduce the unproductive period of cows
and hence increase thelr life time production. According
to Dickerson and Chapman (1940), Fanson (1941) and Ragab
et al (1853 and 19564) agze at first calving has got much
influence over the first lactation yleld. According to
HMahadevan (1258), age at first calving is a matter of
management practlces in temperate zoney whereas in Indian
cattle, it is a result of age at first heat period which
in turn 1s a physlologlical and probably hereditary trait.

Stonaker (1953) has shown that this trait is highly
herdéditary in the pure bred Red Sindhi herd at Allahabad
Agricultural Institute. 1In other herds and in other breeds
of cattle, it may not be the case e.g. Singh (1957) found
that heritability of this itrait was zero in the Tharparkar
herd at Government Cattle Farm, Patna.
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As this is an important aecononic trait,
1t was neceseary to know the heritability coefficient.
If the estimate of heritability is not slgnificant,
then the selection technique for gemetic improvement
of the trait will not be effectives. The improved

feeding and maragement practices of younz female calves

would be helpful in reducing the age at first calving
to a certain extent which carnot be stable from one
generation to another, unless good management practices
are regular feature for the herd. Sayer (1926) and
Hahadevan (1963) have stated that age at first calving
can be further reduced by providing cood feeding and
management in early life. On the other harnd, if the
trait is hereditary, selccfion criteria for genetic
improvement will be effective. _

By lowering age at first calving, there would be

many advantages. Firstly, the preductive 1ife of the cow

would be enhanced, thereby lmsroving the prospect of cow

keepinz. Secondly, interval between generations would be
shortened, thereby making the progeny testing of sirese
more successful. Ard thirdly, it would be helpful Hor
early selectlon of female stock on the basis of thelr
own perforinance.

Mahadevan (1958) stated that the herd in which
age at first calving of helfers was high, it would not

only take a long time To progeny test a bull but 1t would

elso increase the number of bulls that have to be kept
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unemployed until their progeny records becone
available. But since there is a liuit to the

number of bulls that a herd-owner could meintain
without using them for -aétive service, the end result
would be that fower bulls muld‘ be tested each yoare
This would, in turn, have the urdesirable effocts of
decreasing the intensity of selection betwsen bulls and
increasing the rate of inmbresdinz. In addition to these
disadvantagesy the period between testing and f£inal
provinz would be so lengthy that bulle might become too
old to be used for service after he is proven.

Calvize duferyale=
It 3= the period between two

consecutive calvings. This period can be divided into

two parte:
(a) the period botween date of calving

and conception which 1s etherwise known as service period
and (b) gestation pericd.

Calvips interval plays an imporiant role on
breeding efficiency of dalry cattle. There iz little
variation with the pestation peried but varlatlon in
the service period ezert a promounced influence on milk
yield. Senders (1927) obtalned & correlation of 0.409
between service pericd and totel milk vield in ZTaurus
cattle. Sikks (1931) found correlatlon of 0,339 and
0.524 in pure bred Sshiwal in India between service
seriod and milk yield, amd service period and lactation
iensth respectively. Among mlani cattles, Lecky (19851)
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reported correlation of 0.148 and 0.309 betwsen calving
Interval and total yioldy and between calving interval
and lactation length respectively.

From econcmic point of view, high lactation
¥icld with proportionately longer service period and.
lactation perfod is ot advantageous. The longer
service and lactation periods make the calving intervals
wlder and consequently lower the mumber of calves that
could De obtalped in the life time of a cow. Total life
tine production of milk also tends te be reduced, while
generation intervals increase in lensth and thereby cause
& decrease in annual genstic gain. ‘vidonces regarding
the optimal leugth of calving interval for Zebu catile
are very small. Gains and Palfrey (1931), Chapman and
Casida (1935) as quoted by Prasad (1968) and Prasad (1962)
reported that optimum milk producing efficiency would be
obtained In cows calving evory 12 months or lesse

Variation Iin gestation period 1: caused mostly by
genctic factors« Otler foctors eausing variation in
gestation period are velight and age of dan, sex of calf,
birth weight of calf, twin births and gex diiferences

Variation In service perlod is influenced by managew-
ment as per sumnary report of breeding work in Hilgeria
gubmitted to the M A.0., Lucknow, Live Stock Conference,
1250, Thug by providing better feeding and managenent
practices, calving interval may be brought to desirable

level.
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Tumber of gorvices per conception:-. |
' The knowledge of

number of services per conception is necessary to Judge
the reproductiv- efficiency of a herd. Regularity in
reproduction is an important econémie trait. It in-
fluences calving interval ard millk yield. As the number

of services per conception Increases, the cow becomes

less economical.

GENETIC PARAMETERS:

Beritability: -

It has lonz been recognised that
the phenotype represents a combination of cenetic and
enviromental effects (Demnster and Lerner, 1980).
Wrizht (1920) was one of the first Geneticlsts to
separate the genetic ard enviromental components of
phenotypic variation.

Wright (1921) also devised & statistical methed
of separating the genetlc and envirommental pox_'tions
of the phenotypic variation by means of path coefficlents.
These methods ha‘!m been used as a bazis in arriving at
estimates of degrees of heritabllity of various tralts, |
(Lush, 1945). TLernor (1950) has defined heritability
as "the portion of the total phenotyoic varlation which
19 due to additive gene action®™. In statistical terms,
it gives the regreesion of genetic differences on pheno=

typj.:_; differences.
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Heritability i: used in both broad and narrow
senses The following formulae make it clears

he = 02 = ¢ G'Qi) G 1
M 1—
& 66 O 0 O O

in broad sense.

and
o E o o
A -y Q__f:g - o ¢ ' ,in narrow sense.
P G6c Op OI O¢% 6 EH
where:

¥ ... Deritability.
P e Phenotycic ~deviation.
X sen Tereditary deviation.
»+e Addlitive genectilc deviation.

G

D  «.. Doninance deviation.

X wen Distatic deviation.

E «.. Invirormental dewiation

and ™= - Joint effect of heredity and
envirorment.

The heritability in broad sense and narrow sense
is the same where there is no dominance or epistatic
deviation. IDerliitability estimates are based on the
variation in a particular tralt, at a particular tinme
and under particular condition to g particular populzation.

Since it 1s a ratlo, its value can change with
the change in numerator or denominator. As denominator
includes numerator, any change in the mmerator will
bring about change in denounlnator. The value of herita~
bility varies from zero to one.
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The high walue of heritability indicates
greater geretic variation and lesser environnental
Varlation and viee versa. :

As stated by Prasad (1961) y heritability
estimates are essential in deternining the efficiency
and cholce of different breeding system. If herita=
bil:tty__is high for the desimq characteristics,

The best mothod will be mase selection with little

use for pedigree or relatives. If heritability is

low, a better plan would be to make considerable use
of pedigrec and some use of progeny tests and selection
on the basis of family.

Beritability estimates are essentisl to arrive
at optimun welight to be given to several tralts in an
index in case of selection for more than one trait.
Even In other two mothods of selection for more than
one trait at a time, heritability estimates would aid
in properly weighting che various tEaits. It 1s also
needed for calculation of awhm¥ annual expected genetic

gain In next generation.

var
due to heritable causes viz. additive genetic zadlance,
donminance and eplstatic deviation. In other words,
it may be gsaild that repeatablility measure the sarverage

it 1s g measure of overall variation

degree of variatlon between cows which are due to the
variance mentioned sbove. FRepeatability may be still
larger because 1t also includes the pernanent effects of
environment. For example, the 'kinda of feeding to which



R = R N T

(12)

calves end younz heifers are subjected, do affect
their production all through the rest of their lives.
These effects would be included in the repeatability
but they would not be heritable.

Repeatabllity may be defined as the regressinn
of future nerformance or phénotyg:e on past performances

According to Prasad (1951), symbolically it may
be represented as ziven below:-

hp ht
R = 0y G6¢
, =
6 p
where: '
R wes Repeatablility.

P Total phenotypic variance due to
additive gene effects, dominance
deviation and non-allelic zene
interactions or epictasis.

C «oa Any enviremoental effect constant
for all the expressions of an
individual.

- Total phenotypic variance.

This repeatable fraction of total variance 1s the

portion of superiority in selected individuals that may
be expccted in fubture performences. A knowledge of )
repeatability tells us something about how much culling
can safely be done.

Repeatability coefficient 1s estimated only for
those traits which are expressed more than once in an
individual 1ife e.g. milk yield.

e
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It becomes essential to Xnow the relationship
between heritability apa repeatabllity. Since additive
genetlc deviation, dominance deviation and enistatic
deviation remain constant in an individual life,
repeatability should be atleast as large as herita=
bility in broad sense.

Using previous notation, relationship between
heritability and repeatability may be represented ass

~B.

2= b T
:(Yqé;: ¢  p 6.3 6 ¢
¥

¢ g

»e®
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Chapter (I).

LITERATURTE REVIEW

anTAaaneanltaee o tann RuNNe e

Averaze first lactation yicldse

111k yield 32 an
econonle character of prime impordance of a dalry cowe
Particularly, average first lactation yield helps much
in culling the less productive cows at an early stage.
Hany workers have studied the average first lactation
yield with different brocde of cattle. The results
have been presented in table (1).
Table (1).
Kote: _gee page (15)




(penupiuse oq of)

e - GL9T T¥3 086 -~ FUPUES
X expysaly W = ™
8¢z - gre O3 orevie - *ITD 0 ik "
i 72 - BETL 212 0*egee - "FUDRTS psu m.m.m.n awu
‘ ~[STSy pue eldeyue)
" - 6°00ST 16 0°00LS - *fosgep 0 1y o
- -~ 8%06 TII 0*00To - sy
X UpelSTo § B Ll m
» - £*000T 82 o*o0re - S8 P X bg ¥ W A »
- - 0*003T oI 0008V - vy 4%
SSTNS uncag § " tas W
~~
= e - T'008T 69 0*0O0E - % 3
H&\ b'e h,@w.nmwh .w. » Y .
- - 7006 OF 0*COoeY - “TUDUIS Py
§ x Losiop § " LR 8
- . L 00T 28 0*0002 - *TUPUES P8y PEET *°*Te j@ aamm&mg.
£62%0 ov 26 - - S60'CTPL L ‘mBLelney o bl " |
£v*0  ©°'%ot - - g*ésee - = ‘PUDUTS 2O~TI06T °***  -ueredofufuy
A0 AN AT 15 BEAR 54 D ERTRAR 40 NaRE RO 03 09 00 UK 81 AY 52 1242 1343 AR B2 BAMS JREEMI0E M 10 t:ﬁz::t:xﬁz:8:::3:«.: unBidrrinAeRpRERRRR ML RERB AR LULBRN AR URAR
e 1 el w1 e i @i e € i (2 1 i3

1 “ [ T_(5q1) § ‘Uom3 § F 8 |
%0 § W5 § *a°8 § 0 § ©FI0AY f-waou6p §epreq so peeIg | *WWeR § W OH I O Y

i i SR e SV MRS e O S B 0 OGS0 S S0 0 s R N TR v R i o A g 0D o DD T G B oo Gy G A £ - G D B e o ERTTEN  i o " -

sprofd MOTILIORT 384T ofvaear Jupnoys OTYEY
‘(1) o148




{*p3uc> eq o1)

A 3

=

8*0%
6*9%
0°%g
0°19

(16)

o0*0F
0*sv

g '3

0°st

T2 - 3
¥ e ek
- - 2
- - eIl
- - g2l

- 02ET . - 06
- avet 8Tt

0°S¥vT % {5}
0°8oT ». . o8
0*%6T w - L9
0*v22 - > 59
- " mw
- , - 79

T*T6evT

- g*pEoT

Lreves

€°8e8T

68482

44338
€858
oLse
19va

€Lee
gvee

0*L9TS .

0*cece

*puz
‘pmﬂ

"Pug .

357

*I0SSTH
4% BUBTIBH

waesnqeg
98 euBTIBY

*fEBIBYg
28 BUBTISH

"PUNNTANG PER

e wawvgae

*eangley
18 BUBLIEY

saeyIedIeyy,
"TenEUES

I@ﬁl

sproTRduRg
98 TUPUES

!C@i

*INSO]
1® TUPUTLE

*TUDUES

X 0IFqSahy
*PUPUES Do

it

896T

8

486t

ae e *Ie 3@ FTHCY

se e
a

LE N n

+++ ereseq » YSuLs

gop w

*Aangpney) P qSULs

1]

B

L N .-ﬂ“ pm%

LR
L

o%e Qﬁ“ﬂﬂﬂ
pue LR A

i 0 W 0 g o 0. 5 15 0 S i o g O o 8 O Sy ) O O B O e O S R R o i 0 o o 0. B S S s e S S T Y LW e

‘6

"‘.ll“"f"‘."“ll“‘i‘l.’!"“llt“"“lt‘l"

-m JP 2 nw

'S

‘v

e

3

T

Y ST IRy . R 00 D e 0 O oo 6B o 60 Dien Bray oo OO TOOR ) g s A5 U9 o O BN TRm) o AN RS ES SR G 00 o B

spauCy = (T) OTABL



00000000 CLC” 00000 COOCO L0 C0000CC00CO CO00CN COOOCO0 0CTO0COCO000CODN CO 0 00TO00 CONOOD00C 00 000D 00T COLE

16

*840 JO *0j

3
an

P°1e

(17)

Loz
£°0c
g*oe

T°ge

H"i‘l'il'Lll!‘l‘llluil"ltili"!f‘lili‘!lliil!l!l!"!ll

N ‘©

*6

-

L%LL

6°36T

govT

8'99T

LPTT

‘8

0°C082
0*0082
0°TeL3
0°L588
0°TIES

0'gos8

]

-

-

G oLTt

£°'TreT

8°940T

2 *voeT

4886

.

43

et
L33

L9

‘s

‘UOTJBJI8T 400 PIOTA CLBLIOAY

0'6163
9°TI9T
67521
¥ vaLe

9*0eLE

g*1ese

9%2ele
4 0vE

'8

9T OdUQ

*Ta0d8Y

*£0TTeA BUYSTIY
*gaBuRyYg
"TATEH

'WIRI POIBYYD
*foasuey

F el

1

» ‘TIey
- *PUETIVY
o *BUEEIBH

- ‘Suzey TIw
I03 TTBIGAQ

- cﬂﬂhmﬁm anmwm
1% Tentyes

.- *reTRquy
90 TEATYBS

 *nouyong o7 °n e
- 98 Teapyes

enoumong S48 w
» 3% feagyug

LA

n 14
hv *e e 8
m ' E u
1 acoP =
i ibod u
£S6T *sAFTTTUS » TYsop
b o e t-ﬂﬁ pw .ﬂﬁo
T9€T ‘T® 30 mmE/‘TTyoN
TaNg
T66T tee *[B 30 Vurwys
. b o »
i eve un
un e 0 "
0 &t e e g
BEEx **¢ ‘BIg g
16T

.Iiof."' e O el oo O 6% TOTS o S T a2 G0 S S B0 Y 65 008 o 0 SRl A5 AN Sl oo B9 o g 80

‘8 ‘T

s B e 0 BB T O e 00 S 0 G S B €5 GG S OIS W P 6 8 o e o Y A D 0 s By S Ty e o T D % 60 R S O D e e s g 0 0 Y . O 0 O e U OV 0 0 e B o S 85 S O

SPTOUCY = (T) OTAET



B

ﬁﬁ.ﬂ [N gﬂﬁcv

3% Buspasy ‘ " "
- - - e €063 - * PUTS{T 0L PRY
| 38 vuRRJaByg u "
- - - el g*s1e = *eanyq ey |
38 vUERIE " *peseq ¥ YIURS -
16 2 = %8 06 0*'1L2 - b L vdaeyy " .
g*8T « 3% BTT - | 4'%98B ., *TeATUES  TO6T ‘*Aanypneyd » YIS
0*8t oT * a6 098 puz * 0D« 0 u
oo T - 28 _ 232 18T spIoTESUBY 48
TUPUTS peu u n
0°23 6 g L9 Gee ‘puz =OPp= u W
0*1e T : o 234 £oe *35T *ansa] 98
FTUPUTS Py 2661 *T® 38 erquy
TUPULS
e T°4T ? o8 198 Lae » ¥ extysaly u _ "
T
g 9*%T - 747 o3 T0E - _ *ILTD 0 _ u
T°8T - gg 918 80e » *FUDUTS POU 9G6T - *uem
_ =(EFIN P BALBNUSH
t-.:n:.ca::::::::::.:.:_t:_:t::::::::::t::c:::::z:::::::::z::::.-: BUROUPHBRHBBIRABURIBENURRBURBRUSURBUR SR NE
lm Dm DN. lw .m .w tm .N ._-ﬂ‘ o
) §(sdep) § *sqo § (sdup) § -uor3y | B i , AR
‘A5 § ‘B8 § °a 5§ 30 *oy § oedmzoa¥ § emyoued a ‘paey 40 poelg a.uwmm, i ‘HOBI QY
D PP 6 U e b ane e R N Y A D ) OO RO ) con D G S I D D O OB KN AN NP S R CHAR O OW B o B i e s S AP SR T A e O AN e AT O Y S S B SR 6 O e e e O e e o e B
*(2) oraes

j Y *(g) oTqe3 ou3 U} pojuesesd 93V popsed uojjelosey
95J7 998I6AR UO SUOD SoTpnys

= ipOTI0d UOT309007 4B4L] OUCIOAY



800000000 00000000 C00C000000C00000000000000000C0C00C000V000L00000000C000000CH0000CG0A00000000000000000

- 002 3noqy - qaee ® 0
- 6éze=-e0e - *o702uQ " u
82T . 0*203 : - “rasuieyg # i
16 0°L0S - ‘mag] FpeIsyyn

e feaxuey ggeT  *sdLTIIUd ¥ TyYsop
= [ T PpoTIed UOTIEYOET CETI0AY

i > - &4 g "7ee - Uy B I8 30 TIYQ
g'%e = i g0l 432 8°C63 - *opIe] e
e 103 TTBIeAp % u
m 0*6T 0*g 8°0% 6e 6893 - *AnIS O
38 Tenfyes " "
8°ST A 2% $Q 8083 =  “grequy ¢ °K
| 18 TEATUSS " "
_ ‘nouspotrr fg v
0% = Pel £°60T L9 G *I8C - 38 Tengiyes " "
e*5T 6V v s 4 L9 64083 ®  RoUNONT ¢ 'y
: 18 TeATyES " ‘vageg
- - - g8 "l PEie -  syaesngeg
98 BUBTIUH  TOGT *Tesoq » YSugs

SO AR W D G D O iy OO AT CR N D S 0 - U0 SO G 0N O o e O o 56 39 i 58 WP COUT o N 400 O 410 A0 v O O 0 N 0 O 1o 0y i g ll.ailifl!.‘!,l;iii_ﬂfl R D DR €D U @ s Pl o atel Sien o 85

L] 0@ L] N.. -,@ tm Qv .mn o

O D B U e 4 A 0 OB e 6 B8 0 B0 o D 6 0 R 55 O A S G i P T B o ke e e g R T e O e A e s e e i O A a4 TR B o O

‘PAUC) « (2) eTqmx



(PenuzIuos oq of)

-
i o's ST 0°av - S EX
SsTAS unocag § " "
- - €% 69 0*og - ‘SWH X °r ¥ n u
- - £*9 oe 0°62 ” ‘s §
X Losaep § u u
- - 1%6 28 0*3Y - “FTUPUES ped *FG6T ‘T8 1° uwseJspuns
S [
J ge3°'0 TI2°08 ad e =R AN - *uefuiusy " "
L L e L ™ - G *ua GQUMN j
ﬂﬁ_o 6°9T 18 .m TEET TUPUES eS=Tae6T BL fey
- - - o O.@ﬂ. - ..m.ﬂaw.ﬁhmwm n "
- - - - 0*€¥ - saenaedIeyy " »
- - - - m.mm - *IBATUBS  PE6T ‘e 38 Y
* B
- - - 4 T B ¢ ‘UIy =P " i
e, - - o 21 T 8 ¢ ‘PLC =0p= " u
mm - - - JA L #E = 3 i :am: : "
» - - 8¢ e 4L .m 35T *gTOoSUQ €861 *POONOTIATT
‘T W
GRUBBEBUSBRBBRBGHIBUVBER BB N RBURRORERBBHBGERBN AR UMUBRDNRRERNB RN BRTEEB IRBRHBBBNRABRBR D BRBRM DR NN
Ll -Q -m t&. o@ Qm v -ﬂ G,N nm - Q«H
i) - i §f °sqo § § ‘uotl { § 5
@*0 § @S § "a°s {§ Fo ‘o § oSvaeay fevzoue) § °*PIsi IO poeIg § WEGR § T oYMy

N B e B ISR EE IR TR wv GBA € Eu Y - en G C7 g 6O 48 U9 02 BN o IS SR N 5 S 69 e o o N B @ an A e AR ET BT R 6D g a6 w0 oy SE0 WF 0N B v o) 6 OF 05 49 65 BN OGN e 6 EDBH U0 0 0 0Ny 69 o 9 0D 00 S uA - o 09

“(€) o1qel

*(€) oTqeq ugp pejuesedd ST SupATRO 5477 9® edv oSBIGAR

Y3 U0 SUCD HIOA JO MOfARL Y

“IOUJATE) 35IL] 28 OIB OFvIOAY




€9 VeT - . *RIng3 ey
| 98 nuepIey % m
- - - $g £60T - ‘noedTa
X . #«.; Eﬂ.ﬂhmmm 11 i
e . . - i oG 8GPT - *andougg sei
98 BuvTIW u n
. - - 0 egsT - YIBIngsy .
38 vsuvpauy 8 "
- - - geT £geT - *qaBIeg
36 =mEgpasy " #
- O - o6 9981 - *PUNTITI P8
9% BUTTIUY u *eagedeg=y » gasyop
- QST - ‘808 0°ISY - sagyaedreyy " YB3ugs
- 0z *0 - o o8 'gg - "UUTEI®I  AG6T TANS ¥ PTYON
0°08 - P02 e 1se - *TUPITE
m. X oapysaly i "
- et " 480 - A - I " @
P'6T » evs ote e'ar " wOpw 086t ‘usu
, ~U{STaY P vAleduey
- ¥*0 " “. N e "TUDTES PR ggeT “uBABpEYRY
- - T R - JNPRE R e " .
» RO - T 1T 0'se » ‘ k!
X upe3stw 1 u
- » T*% 8% o'ee * WYUEIX g Wmmﬁ *Tv 38 uesezepung

. AT A SN R B i i o D L R 8 9 157 00 Y 4 o A g 5 e g BTN i e i T e o il G . . e 5 - i sa b -

L o0 7 ) g % e b -

%i‘?it;'!i'l:ii“-'i'?:.""‘!;f. .l-l-"‘"-"zi.".lfi."‘f';.st,'_. -G A v

*TPAUC) - (£) eTqeg

— A PP, i e T R Bt A Rn S S Wi i a8 e e S ittt s e et vt



{*p3ucD)

88T 09°0 1I8%9 08T  48°0C - *jasaEyg
v BUSTIe " n
 ge'st 80 62°6 28T 60%08 = SpUNYTITYPBY
. ‘ 1® TUBRav u "
1228 01 LL% &  2e'se - “BINIR O
9% suepisy 1961 "peseq P Yaurs
¥ 0 - Vot P06y - sasyzedreyy “ .
oT 8% - 26 ¥ oLy - ‘feazuEy "
st 80 - 83 0%y - T § D " 3
02 B0 - LL% 1'%% - ‘umABSuLYy " -
et ¥*0 . €88 L T « ‘*aroruiusy 38 .
TUPUES bpay 1 "
ot ¥*0 - oge L T - InSGy 98 - “fucs
TUDIES pew P uewystey Serquy
.
8 05T 8% - 89 %7 "BIg -Ope " e
st
- 0%T 9% o L8 16V *puz oupe . .5 .
0°TT 9*0 - 2ot ¥ %68 487  sagoredusg
38 TUPALS 0" "
0°LT 80 - g3 s'zy ‘Mg - wODe -y »
0*1 % - €8 e ‘Mg “pe - u W
¢*st 80 - 26 g0y 45T *INSC
98 THPITHS 8961 YBADYSBATIS

. P uBwysTIy ‘erquy
e 1 G5}

Py S ee——————— o S R PR M ks B e T 01D e g i e D s Wy SR 30 N T 050 i e 0 g o G 0 i 5 O e o s

*6 5 R T, ‘g * R - g 4
o g 9\ ST 4 ne 0 AU o ) P DS B o W Ry 7 O O e G iy SO B9 VSR 0 s o W N D 8 e R o B B 0 g S R DA O Wt e e T s R 05 R s S

PO - (8) OTAH




- (Popnoucs. e of)

.- 180 - ‘e £%9G - ‘BURTABR  TO6T *I8 30 TTON
- o= e o a0 s Py ensaey u WETY ﬁﬂﬂ!ﬂ
- 3L%0 - - 8ay «  ‘TUPITS P OBGT ‘T8 36 Tedpuy
- ¥*0 - 008 it " *eT3380
: GTEYUTS foerd  €geT ‘HRAS PR B
- - - o 8%y - bt -0 b B4 Rt
: 3504 » Y3nog
| TSRO Wmﬁmgﬁ &veT 2a3xo04g
9251 ¥"92 9'%OT 6 T*POTI - ‘anresy
. 38 TeARBe » .
ey ¥6°0T T%T 32'est ¥ L*PPIT = urequy $*g°p
m : : . 18 TRNTHES " "
88T 9'%6T T°'09T 29 8%6IT - smorRony g _
: e TeATyes " ‘B eg
ST 8% - 22 eves B L T S *T® 98 JTq0y
g°0a - 88'8 06 gey | taEaedanyg u ’
0T - 669 811 1'% . *TeATqEE 1961  Aamypawn ¥ ySups
96*%1 8L°0 ¢p°'9 28 - 80w - : mﬁumﬁwm Yout . P
BURTLBE  Te6T ‘fesed » yugs
T utE
o T g 0 0 0 s . OV i B SR > i = W . Sl i 0 G A W G s i i i W - g o N I o ,‘.iilll!liilltlll;l.ﬁ d
‘6 3 i *g - 4 g 2 o A

_iiii!i!iiiiltitiliitt!tiIiitltt!lliiti!liittlllitiltitﬁiitll!i!tl*lttlilttltiﬂitllilllltiit!iiifitl )

"PIUD « (g) ST



(24)

00000000200000000Q00C00000A0CA00000LOAC 000000001 00000000000000000000R0R0CJACH0R0T0COC0000000

- - - « *SJx 3 03 € - *oToZuQ “ 4
- 4 - 505 0T - us
8T33E0 Jndey
- 98 paosug " i
- - - - “wWIL % - *LOTTBA |
BUY ST i "
. . « g3 sargrEy -  ‘pawudmg o, S
- 6’ - - *Oi £ .,mn..m.r £ - -nmnm&mﬁbm ,
. | 38 TATEH " o "
6 * . Y68 __ LE°Sh ® . ‘feawusy gOET  *SAYTTIUL » Fusop
N
I e WDy O i 0 A S D el 2 s 0 iy S i 49 g 450 D T W T i A 0 ST TR A o 8 o b e o R B~ R R S 0 s o D b e 008 0D 1 O G U W
iﬁ Ly © LA *0 . Y bt 4 "~ 2 ’

e L ] ti’l’l‘.—!‘l L Ll e e T Dt T glliil‘f%%‘iii'll‘l&vit‘i‘:‘iil’

*PIOUGD = (£) OTq=y



(penugiucy eq or)

h-ﬂ -Q&.m .IO@’ LER

* » - # " 1 #
- - - 2t # VI - 3 =OD= 5 may u
- - -» 12 . PR *» ‘pag =0p= # it “
- - - o8 s €% - pug »OPe= n i i
- » " L3 » ET . 15T *Aoszep § u N i
-» ” - 83 n ¥ - ‘U3g QP W ¥he "
- - o ie s €1 - 3w »0P= u it m
- - - £g s T - ‘g =0De " i n
- - - (514 £ B - "puzg *Op= i il "
g - - €9 ‘syjuom oI - *AST *TUPUTS pey a I8 30 J8NBuols
- - - 009 u 5S€ - w» BTRUTS HoeTg g£get te® ‘uBASpBRYRY
- - - s " w% - - .gmﬁhqm i e @ @
- - - - s 668 - - cIeqIedIeyr " e "
= = = - a 80P - - *TeATyES » T ‘egany
= - = - ‘slep TOop - - ‘TUDUTS  ¥E6T YIups ¥ eaeq
BB UBERBUSHNNNRUBUABRNORDHER MR RHL BB R RBBHEB URBBI B URBER BB LR BUEE B BHHBHBRHBHERR RS BN n.._ upuaBeR
ﬂcﬁ lm .w ‘b .w Im ‘v .m ’N ..-"
™y g g § *sqo § § *UOTY §_‘TsAZOIUT § 3 §
8 T AW T Al § -Ba {IULATED JO § i ;
e *A®D J'E°S §°0°B § *OX { °eSvusAy jeeuep § oouendes § -piey IO poeag § cauvex { *Ioyyny
o B 0 o S S e S 0 S o A e O 00 o S G 5 1D o D 4 OGO B i 8 08 < 0 D s M0 MR R o 5 1 O O D O a0 D Y G 0 e Wy e A e
*(P) oTqEL

*(P) orqeg UR uAoys

ST suop ApvedTe NIOA oYl *OTIIED JO SPOSIq JUeIeIITP HITA
Louegopize dugpeerq ofpnl ©3 TrAalsiuy SUTATEL ofvIeAw eyl
pejuInoIed oABYy SJexrom Auvy *oTygvo PULEFeRX yo seapjoefqo
upcsw on3 SY3 JO U0 seA YOTYA mopjonpedd ATpw owpy OITT O3
pegeTed AT300aFp Sea TrAzejuy SUTATEd 4uY3 DO3eYs ¢(gogr) USUES
Aq pegonb se §(q pue ® 2L26T) SIEpUES

- “.nmhneaaH JugaATeD BICIBAY



(26)

(ponagauco eq o)

e ga - 18 u VES *Uiv o “OPpe gl ™ : 6
FAZ 8% - 89 u LS89 "P&g " tuui. 8 "
e o8 - og w %G *PUg PEEAST w{De n B
g2 6T - ov  *s£ep gIg 3T 35T *ansoy
18 TUDULS z *UABY SBATIS

P usUYSTAY ‘eTquy
suopadesucs 03 TrAIejUl BN RY¥ wmijged gsod Jo yaSuey uwey (s) .

409 - 8*el 88eT w TETx = »  casyaedIeyy " spEsSRIJ
- - A 2 - eed uw ¥BY - - *EUREIRH  QG6T *“I® 30 ySurs
& el o 61T s €89 = 387 casqaedawl 2061 YE2usg s
£*12 » o8 e n LEE " w *TUPUTS X
DITYBIAY n "
8'92 - el 08 n Qo - - I # "
1*%8 - 11T 912 u 9T i w =0p=  DGEL ‘UBUYSTIY
» vAlequop
83 ¥ - - *sfvp eey - =  "FUPUES POH 9961 ‘unAapey el
- - - 62 s V1 - i e #
x Lesasp § " “an .
- - - QL  ‘Ssyjuom gT “ = CTYDPUES PeE PGET T8 30 uuselwpuns

[FRCURppTS————— A amiadashakek i L et b Ll Ll L T P S

"0t i '8 ! *9 ‘G 4 5 'z “T
[RpERp———————————pe——————_ s hep B SR T i R R R T T T e Y

*PAUOD « (¥) OTARE



(27)

*(penugjuce eq of)

» - - 96T g9*vev - 2%

ZNBY € I07
TTIBI9AQ =0p= " u
- - o L& 9eed LA ° 1 “Op= = #
- " - ge L2V it Puz =0pe " o
‘nousony € <J -y
- - - 90 8'8zy - w 98 eTEATYES " wr3ug
g%tz c*6 - 448 B'0ED - u *eUBTASH I *I® 3@ TTHOY
9°28 -=  08°80T 08 %08 - w  taeaedaegy n "
¥*ea e 02°811L Stt ¥ .%w - n *Tengyss TO6T ‘Tangqpnsyd @ ydurs
a2 2% - 8ie 8°9T - n  Cauiredreyy, " "
13 ¥*0 - BL BT " 0 *feazuey i "
L8 2°0 - 6s 48T - " *JITD .. 8
88 £°*0 - 21e *OT - " ‘uBieiuey a *ITuos
_ .umum.ﬂ ¥ usuysgay ‘orquy
83 44 - FA Y Liy U o »(Pe - " u
1e 8T -~ 8% Gev  ‘pg . =0 “ u
£z 14 - o8 o%r  "pug 0 ~0pe » .
| *paoTedusg |
et ot - L, 08 35T "3IST 3% Iqpurs 8961 | *BAUQUBATIS
R » usuysgay ‘erquy

i.iill!!iil‘ili!lf!i!l!!I'iliilfii"iiftlﬁﬁillllitfl‘iilll'liilllii‘li‘lliiiillfil!iilllill‘i’!if’i’

"0t '8 g "% I R g g o
R N i Y 0 4 O 0 i O 40 . W i .00 50 a0 - o A R % i WS i - . ot

‘PN - () OTqBEy



(pepuyous> 8q oF)

(28)

e L R A ) S — CEERE
B%E I - 988  @%Sv = * PUVEIUH  B96T "reseq ¥ ysuys

B - BIT  L°60V = °TI®ISAD wOp= " .

- - - o€ TP - *pag ~ope n u

& - - o€  g'Cay -  *pug =0pe= @ o

- - - v g'zec = WSt . et 3 ;

- - - @31 e'sec = *“TTRIOAQ =0p= o .

- - o 83 g*pge = *pag e o n

- - - eV gLee -  ‘PUg N it g

*eyuquy

- - - 89  PWEC =  *aST 38 =0p- . .

- - - ecT 0'0TY = Hﬂwﬂ”ﬁh@ba wQOpe " "

- - - o g*07 = *pIg »OP= i n

- - - ag procy = pug . “Opa " w

nousony $og °n %o _

- - - B ggm - Wl g% TEATUES  *TO6T wigeg

R ————————————p—peee—" wsm— R SR Sl L L fr S 4l bl bttt adk bl B L L L e

ot ‘6 ‘. ey . SR ¥ e .8 ‘T
0 ot e S s v S S < . R 40 0 S O O R 0 40 09 i s o 0 s B T R S o o 0 e D S i R PO 5 S S5 6y i s O 0 00 4 e e e i

PIUC) = (%) OTQE]



L - e L
- = - ‘ -
o - = b 54 4
- - - -

~~

m = - - -
- - - -
- ¥'e “. ”

" 188 . el

*sdep €09
anoqy

*80)1 OT
n 0O%
s L6
*s48qg gev

a TT9T
w GPOPT
*SO5 85 *CT
8°0ES

8G *Lv¥
YBATE

- *TeUBH JTIuY
- seT05UQ
- spz0dey

« ‘jasusSeyg

R *WIRE FPOIBUYD
98 feaxusy

- 'Losudend
» UTOFSTOH
- sfosIep
- *CUBTIY

- ‘TUPMETS pey
uIoqg Susqety

T T e e e e Y o M S G S e e S U S e e S M S Y e S S e

u "
N: i

n ]

i o

u  *SATTITIUL » TyYsop

i ]

it i
g€eet *Iv 48 uvumrey
18961 I8 30 vmawys
6V6T ey

itl!!iilill!lili&!s'lltillitlfllittlllitli‘!tllallll!‘lli:iillil!!i!iil!lilit‘illtliill‘iiIil!li‘tlll

Q.QH .@ im L &u

‘9

‘e

tw .._m

'8

A T v e o o e S ) S A - 0 O o 0 O < o RS 0 . i e i W e o

(*PToU0) )
(¥) o1qeg

b 1

o W g A e et L. 1



()

Breeding efﬁcisncy iz an mportant

characteristic .tn ralsing profitabls dairy animals‘
Besides other factors afrecting breeding efficlency,
averasge muber of services rex,uirad for each concepe
tion is of great economic Importances Little work
has been done in this regard in cattle of tropiecal
rezion. S$tudlez done on thi‘s trait are sunmarised
mﬂ“éhxe (5)a { 3ee page 31).
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Average Productive Life:-
$ingh and Sinha {1960)

reported the average productive 1ife of cows In
Tharparkar herd at Potna to be 66.97 & 4.38 months.
They also calculated the average rumber of calvings
of the cows to be 4.86 & 0.37.

Dickerson and Chapman (1940), as quoted by
8ingh and $inha (1960), calculated the average of
productive 1ife and muber of calvings in one Nolstein
herd to be 42 months and 3.0 respectively and in the
other Folet@in herd to be 34 months and 2.8 respectively.

Asker and Rageb (1951), as quoted by Singh
and $inha {1960), caleculsted the averase productive
1life in terme of lactations to be 3.3 for Egyrtlan
cattle.

isker et al (1954), se quoted by Singh and
Sinha (1960), reported the average productive life in
torms of lactations to be 3.5 for Egyptian cattle.

Mahadevan (1053), as quoted by Singh and $inha
(1960), reported the average productive life in torms
of lactations to be around 5 for cattle in Ceylon.

Sox Ratlos~

Importance of sex ratio in draft breeds
of cattie differs from that of milk cattle. In draft
brecds of cattle, greater percentage of male calves

i1s more desirable than female calves and vice versa.
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Sex Ratio:-
| Joshl and Phillips (1953) observed in

Tharparkar herd that sex ratie in calves born was
- 99.83 males for 100 femgles. , Fed
They also observed in Ongole hord that sex
- ratlo in calves born was 94.5 males for 100 females.

In Kengayam berd, they observed that sex ratio
in calves born was 102.75 nmales for every 100 fomales.

It 1s known that age at first calving is also
a potent rzon-génetic factor which influences milk yicld
in the first lactation.

Rajacopalan (1951 « 82) analysed correlation
 between age at first calving and first lactation yield.
. The dnta were cbtalined for €1 8indhl cows of the Hosur
~ eattle Farm, Hadras and the correlation coefficlont was
found to be 0.31217 which iz not significant.

Correlation coefficient was estimated also for
31 Kanguyam cows of the same frm between the two
 charactaers. It was found to be 0.60884 vhich lssbatis~
fhcally highly signiflcant. :

gundaresan et al (1954) estimated correlation
coafficient between age at first calving and first
lactotion yield. The result is given in the table

at page 35.
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: PR g § v T s e
TOUP. § Breeding. § of observa- § pt
. ¢ it 8 tign- ] |
A Red Sindhi. 82 0.064
B t Jersey X § R.S. D 0..300
¢ + Brown Swiss X ey
$ R.&. 18 0.074
o 1 J. X% n.8. 69 0.071
B %+ BeSe X ¢ R.G. a8 0.120
o % Holstein X 4 R.S. 11 (=) 0.330
a Kansas State ' |
College Jersey. 21 0.186
-H(iﬂ'lﬂﬂ!l“N'ﬂﬂﬁuﬂNﬂﬂ“ﬂﬂﬂﬂﬁﬂﬂﬂllﬂﬂllnﬂﬂuﬂ-ﬂuﬂ.ﬂ!ﬂlﬂﬂa’lntﬂlllﬂlhnt!ti-tﬂﬂu"aﬂﬂ

The correlation coefficlent between these twe
variables was not siznificant w:!.-thin any off the groupg.
It waz also noted that in the groups with larger mmber
of cattle the correlatlon coefficient tended to approach
Zeroy a fact which strengthened the conclusion that the
firgt lactation production is independent of or atleast
only weskly associgted with age at first calving.

Hahadeven (1955) reported very small effect nf
age at first ealving on yleld in the flrst lactation
In Red $indhiyz cattley the regression belng negative
and pot significant. |

Venkayya and Krishnan (1956) estimated correla~
tion between age at first calving and first lactation
yield in three breeds. The result 1s given in table

et page 36.
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mmwﬂ“‘“‘-“ o A g a8 e e Sl

Breed. No. of §Coafficiant of

ls.§ correlation.
BuBLRNTONR -mum CE T ] ananu«aunnnu«uw

7ed Sindhi. 216 .

G 1 ». 80 5.34"

Ayrshire X -
Sindhi. 24 0.19

G 0000000 00CO00000000000000G000008050000C0
(*¥)}) Denotes significant at 1% level.

Venksyya aond Krdshnan (195%) caleﬁlatéd
coefficient of correlation to evaluate the offect
of age at first calving on first lactation yileld
(ungdjusted)s Fo got the correlation as 0.78 on
64 Red Sindhi cows and 0.41 on 65 Ayrshive X Sindhi
cowsy which are highly sippificant.

Asker et al (1958) worked on environmental
factors affecting milk nroduction In "gzyptian cows.
Data on more than 300 cows having 900 lactations were
used in this works Resulls obtained showed that age
at first calving had no siznificant effect on milk
production of the first lactation.

gingh and Sinha (1960) reported that age at
first calving was found to influence the mllk production
in first 1850 days lactation period, but had no signi-
ficant effect on 50 days, 90 dgys and 300 days milk
vield in Tharparkar herd maintained at the Govermient
Cattle Farm, Patna.
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Singh apd Chaudhury (1961) worked on core
relation between age at first calving and first
lactation yield in Sahival and ‘Tbarparkar covs
Baintalned at Ranchi Agricultural College Famm,
Kanke. The correlation coefficient between the
two traits In Sahiwal and Tharparkar herd were
0.09 and 0.047 respectively and they were statis~
tically mot significant.

Kohll et al (1961) estimated correlation co=
efflcient between age at first calving apd first
lactation yicld in Mariana herd of cattle at Hiscar.
They obtained the corrslation coefficient to be 0.143
which ie highly sisnificant at 1% lovel. The munbey
of records for the first lactation yield was 277.

Alnnd (1961) estimated phonotyple corrclation
between age at first calving ang nilk vield in
Harlana yord as 0.1833.

Prasad (1962) estimated phenotynic correlation
between age at first calving and milk yisld in Tharpare
kar herd to bo 0.105.

1tgbllity of first lac n ldz -
; Heritabllity

of first lactation yvleld 1z very useful zenetic para=-
aeter. Many workers studied theheritabiligy of the

trait in teuperate, tropicel and subtroplcal countries.
The work done is presented in &% table (6). (Ssc page 38).
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fable (6)

Heritabllity of M™rst Lactation
yield. -

oy -«-‘.‘--q....ﬂ- — Aew M gl Gl es - SO B on Vo D ar

T ——— L B e Y S W e Dy

Author.  {§ Year.§ Breed or rm'd. § Horita-§ &dfx { Hethod of
e ) § bility.§ d.2. | analysis.
}.‘ 2'-- S -——-- L e e el e et
HENNRauasus AN cHENIR o1 u:mucmns:; RIS T ) d!%l.lﬂh :tmg;mmmmuf:;mmn
Johansson, 1980 Swedish Red aund g, 24 e Intraesire
White caltde daughter-
ok
401
Touchberry. 195} Holstein. 0.25 188 @
Carnairo. 1953 Brazid Caftle g, 23 e WS
Tognoni & Sinmantal
Pasti. 1965 cattlie. Q.22 o8 -
Tabler & American 0. 25 - Intra-sire
Tovchberry. 1955 Jersey cattlie. regression
_ of daughter
g on dam'
Mahadeven. 19586 ed Sindhi. D.14 90 Negression of
dauzhter
oy Oon dﬁmn
Anble et al. 1358 Red Sindbhi .34 =
a‘t Hosur. Ol i8 182) Intm"stre
» } regression
o 1968 Fed Sindhi 0e37 = ) of daughter
'ﬂt Bﬂﬂgalﬂmp Qe 14 1432 on dmc
Laubscher & "
Allgh. 1258 gouth African 0.36 =
J&I’sey herd. 0.08 = e
Hartmanh. 1959  Marienses/ 0.38 £
Mgcklen horst 0.18 187 -
Black piled herd.
Johnson & Intra-gire _
Corley. 1961 Brovn Swiss. 0O.42 -~ rogression of
d{iught@r on dm» .
Hitchel et nl. 1961 Yolsteldn =
ﬁiﬂaian- 0&20 —— e
e . 1961  Hariana. 0.147 & Intra-gire
Singh & Desal 0.043 177 regression
of daughter
on danm.

(%o be continued)
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e et _Table (6) = Coneld.
l. =3 =3 LR R p—— 0
s e % 4 5. €.

i 4 o T G WS - on e O

Singh & Desai. 1961, Hariana. 0.198 & Falfesid _
. 2 _ _ 70.0136 177 correlation.
Batra. . 1961 . gahiwal., 0.3289 & " Halfesib
. ‘ . _ 0.2231 226 correlation.
Alin, 1962. Butans. - 0.278 & A%

002& - Wy
Pani. 1960 fed $indhi. 0.4944 64 Intra-sive’

regregsgion of
daughter on dan.

Alim 1960 Ken=na 0.24 & -
DOOOOoDOV0CD GOC00000000000C D00 mmewmoammaooomoﬁ

Heritability of age at ®iret Calvini_s_-_-_

Hany workeys
studied the heritability of the tralt in temperate,
tropical and sub-tropical countries. The results are
presented in table (7).

Zable (7).
 ASthor. § Year.} Breed or herd. ) Heritaw § d.f. § Metiod of
i ¥ bl1ity. § analysis.
“—-{nn————u(z}”mmﬂncaim“nm-(4}----” )..... --<6 =
Larson of al. 1261 D.H.I.A, herd GEstimate Intra-gire
= : ofi Jisconsin. not availa- regressions
ble. Indi- of daughter
cated to on dam,.
be herita-
ble- Lt

tonaker. 1968 Purebred Red

{Te be continued)



38 s e S o
s RO, SO S
$ingh. 1957 Tharparker. (=)0.361 139 Intre=sire rogre=
& 0,099 sslon of Gaughter
: : on dam.
. . - =dow (=)0.305 Intra-sire
= 0.083 © 130 correlation.
- * 0w 0.0468 Paternal halfegibx
% 0,086 139 cerrolation.
Ambls Red Sindhi (=)0.00 - Intra-cire regre-
et als. 1958 at maur, % 0,17 192 =sion of daughter
on dall.
b » Yed Sindhd 0.16 &
at Bengalore. 0,29 134 =doe
Mbl&, Kangayam
Erdshoan » herd at («)0.08
" " Gir. {=)i.24 £ 0,58 g9 =dpe
b
" " Kankred. 0.66 2 0.2¢ 41 w(iom
- " Tharparkar. 0.48 &
8inzh. 18958 Bariane. 0.3403 - 0
. " =0 0. 5916 e Hali=sib correlation
Singh & 0.34 = 0,12 243 Intra-sire regre-
" “ iy 0s34 4 0.10 243 Talf-sib correlstion
" n =iy 0.40 = 0,18 322 =iy
RBatra. - 3ahlwval. 0.80 % 0.19 158 (i
Ahnad. " Hariarae. " Q37 146 BRegression of dau~
ghtez* on dam.
P a 1862 Tharparkar. 0.08 = By dividinz additive
Frasn genegéc vg;iancn
by phonetipic
variancg.
(*) siznificant at 57 level.

(**) gignificant at 1% level.



(4l)
R"E atabllity of Milk Yield:-

The success of selecting

fenales in dalry cattle deperds upon the sceuracy with

which the future production records of a cow can be

predicted from her present recordsy l.ee repentability

of the production record.

Hany workers studied the

repeatability of milk yleld in different braeds of

cattle at different places.

In the table (B).

The results are presented

Tahle (8).
Author. § Year. J§ Breed o.r herd. § Gepea~ 1§ d.. 2. ll Mat;hm" |
i P § tabilityd § of ana~
i g 1 3 1ysis.
oY agual :Hlﬂli i ‘F'llﬂtl:l?l VRN Naan ﬂ?!ﬂﬂ naNIIRNE AN né:ﬂl 7Han ﬁ§&1§ﬂﬂﬂﬂﬂ§§t! (1813
gikka, 1933 Sahiwal. 0.502 &
0.036
Johansson. 1950 Swedish broed. 0.40
Carpairo. 1953  Brazil breed. 0.41
Mahadevan. 1853 @inhale cattle
: ; of Ceylen. 0.46 599
- - 19686 Red Sindhi Intra=cow
in Ceylon. Q.41 - correlation.
Rogmonl & y _
Pesti. 19566 Sinmentel. 0. 64 303
Hartmann. 1.958 Schlasvwig =
Iﬁlls tainv O. 34
Amble et al. 1958 Ped Sindhi
at Fosur. 0.61
wdo= n Red Sindhi

at Bangalore. 0.54

(T be continued)
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NN W S
- S s 2 D e SBas D = b W ST © G ey S G St
Baner et al. 1059 Bararian
spotbad
cattle. 0.24 | 433 w—
Johnzon & Erown Intra=class
Corley. 1961 swiss. Q.47 17829 correlation.
S$lingh & Desal. 1061 Hariene 0.562 59 Intra-sire
at Mathura. corralation.
e ® s (s 0 0.5940 &8 Intra=cow
correlation.
= " Barlana ~ 0.472 &6 ey
at Madhurilundg.
= " Q- 0.3689 B8 Intra-sire
correlation.
" " Hariona 0.516 98B. mdoe
at Bherari.
- = o D.540 98 Intra=cow
: correlation.
- b Pariana D.440 - 56 Q0w
at Besbuzarh.
Ba tr a. 3061 Sahiwal. 02416 = wlpe
Al1mn 1962 PBubtara In
mn- QQ4‘15 - AN
i 0.037
Ha Imﬂévan. 1968 Hlack
Sinhalae. 0.486 e e
1860 Kenano Intra=class

400000000000 00000000 000000 200D 0000 0ND00D000C00000000000000

.‘.L"
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Table (3} - Conclde

1. 2. & A =R
o o G - _ e R - g " e N
Baner et al. 1952 Bararian
spotted
cattle. 0.34 | 433 -
Johnson & _ Erown Intra=class
Corlaey. 1861 Swiss. 047 1789 correlation.
§ingh & Desal. 1061 Harlsna 0.568 B9 Intra=sire
at Mathura. corralation.
® » wdp 0.540 59 Intra=cov
correlation.
e » Farlana - 0.472 &6 wdne
T w i 0.3G8 86 Intl’ﬂf'ﬁm ‘
correlation.
" " Hariana 0.516 9B, B L
at Dherarl.
e n QO D.540 0 98 Intra=-cow
correlation.
" " Bariana D.440 - 56 wqow
| at Babugarh.
Bat?ra. joel Sahiwal. Dedi1B  wu @l
Al1lm 962 PButama In
gudan. 0.415 == —
i 0.037
lahsdevan. 1968 Black
: i m. 1960 Kenana Intra=class

0WOODWOOQQOOOGOt}0000001’2000’06900000500&00000’0030000000000

l.lL"
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Chaptar (II).

st Hnn

I%iA_T_EIRIALS AED METHEOD 8.

{a) Sources of datas=

Dzta used in this study

were obtalned from the Bochaur cattle Breeding Marm, Pusa.
Fuitn Thoe hord was established In the year 1948.
The cows and bulls were purchased from local areas.

The adult animal: are givoh 8 1bs. of dry fodder,
20 1bs. of green fodder and 3¢ lbs. of concentrate
nixture both for mainterance and production. In additlon,
animals are also given 2 ocunces of salt and 2 ounces of
mineral mixture per day.

The composition of concentrate mixlure 1s
as foilowss=

Groundnut cakoe oss 1 seer.

Crugshed grai. .on 2 sears.

Wheat bran. — % ®

The dry feodder includes maize straw, Joar sirawy’

tensinte straw awd hay. The green dodders are hargo oty
maize, joar, teosinte, nupler, mzith and Couw=poaa.
Except from Docember to March, maize apd joar are
supplied throughout the year. During winter seasoly
berseen and silage are fed to the animals. Animals are



Chapter (II).
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HAATEHIALS AED METHOD 8.

{a) Sources of datas=

Dzta used in this study

were obtained from the Bechaur cattle Breeding Marm, Pusa.
Fmktx The herd was established in the year 1948.
The cows and bulls were purchased from local areas.

The adult animal: ars giveﬁ 8 1bs. of dry fodder,
20 1ibs. of gresp fodder and 3% 1lbse. of concentrate
nixture both for maintepance and production. In additlon,
animals are also given 2 cunces of salt and 2 ounces of
mineral mixture per day.

The composition of concentrate nixlure is
as folilowgs=

Groundnut cakos oou 1 seer.

(rushed grab. 2 seors.

Wheat bran. iz *

The dry fodder includes maize straw, Joar siravy’
toosinte straw and hay. The green dodders are berscon,
maize, joar, teosinte, mapier, malth and cow-pea.

Except from December to Harchy naize apd joar are
supplied throughout the year. During winter seasohy
berseem and silage are fed to the animals. Animals are
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alloved to graze for 5 o 6 hours in morning and
3 to 4 hours in evenings This schedule has continued
throughout the existance of this Farm.

Goﬁ are housed in pucca byres. In general
twice handenilking per day is practiced. Weaning
of calf was never done since the inception of the
Para,

Hatural mating vas practiced t1l1 the year 1954
and since then artificial incomination 1= in use at
the farm. Delfers have been mated or Inseminated at
thelr first heat. Those cows which come in heat
within 490 days after giving birth are not inseminated
in thelr first heat.

(b} Preparation of datas-

Heritebllity of Pirst lactation Vields-
The heritability of the first lactation yleld was
celculated on 34 dam daughter pairs arranged among four
gires by intra-sire regression of daughterz on dams,

intra=size daughter dam correlation and paternal halfe-
sib correlation methodz. The data on the first lacta~
tion recerd was subjected to Bartleti's test ifor
homogenity of wvariance as described by Snedecor (1987)
and it was found to be homogenlous et 535 level.

The Bartlett's test for 1t has been shown in the -

table (9). Analysis of varlance was done to test the
yoar effects on the records of all the avallable year
i.e. from 1948 to 1962 except those of 1963, 1955, 1956,
31961 ard 1962 since very fev records were available for
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allowed to graze for 5 to 6 houre in morning and
3 %o 4 hours in evening. This schedule has continued
throughout the existance of this Farm.

Cows are housed in pucca byres. In general
twice hand-nilking per duy is practiced. Weaning
of calf was never done since the inception of the
Para,

Hatural meting vas practiced till the year 1964
and sines then artificlal insemination i in use at
the Farm. Helfers have beon mated or Insemionted at
their first heat. Those cows which come in heat
within 40 days after giving birth are not inseminated
in thelr first heat.

(b) Preparation of datas~-

Heritebllity of Pirst lactation Yiglds-
The heritability of the firet lactation yleld was

celculated on 34 dam daughter peires arranged atong four
gires by intra-gire regression of daughterz on dalis,

intra=-size daughter dam correlation and paterrnal halfe
sib correlation methods. The data on the first lacta~
tion record was subjected to Bartleti's test for
homogenity of variance as described by Snedecor (1967)
and 1t wvas fonnd to be bomogenious et 5% level.

The Bartlett's test for 1t has been shown in the

table (8). Analysis of varlance was done to test the
yoar effects on the records of all the available year
1.e. from 1948 to 1962 except those of 1963, 1955, 195G,
1961 and 1962 since very few records vere available for



(45)

the five years. mumber of records available for all
the years are given in the table (10). The analysis
of varlance for yoar offoct has boen shown in the
table (11, Agaln the test for year effect was
confined to the records of four Years only i.6.

1948, 1949, 1950 and 1951 and the effect vas not signie
ficant at 1% level. The analysiz of variance has heen
shown in the table (12). Ity thareforey showed that
the year effect as found above was due to sampling
fluctuation for Aifferent years.

Lactation length upte 305 days had only been
consldered for the purpose because cases falling beyord
this limit were assumed to be abrormsl. The data for
the firgt lactation yield wes aveilable from the year
1948 to 1962, The lactation yleld for the years 1956
and 1962 were mot taken into consideration becsnse
numbers of lactatlons in these two years were very few
i.e. only 8. It may be moted that the number of dame
daughtery pairs wes mot sufficlent %o warrant a reliable |
estimate for the purpose of application.

billity of First Lactation Vields~
The repeatability

of milk yleld wac calculated on 117 records of the first
throee lactations by Intra=clasz correlatlon methode
Lactation length upto 305 days were taken into ennsideration
for analyslise All the cows Included in this study

baelonged to the first generation in addition %o one

which belonged to second generation.

- . e apape .
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Average lactation ylelds-

The average milk vield for
six successive lactations were ealculated separately for
the firet gemeration only and then overall average was
also calculated, Average luctstion yielde of the
second generation excepting first lactation were nod
calculated because rumber of observatlons were very fovs

Horitability of age at First Colvings- -
The heritability

of age at first calving was caleulatod on 27 dane-daughter
palrs arranged smong four sires by intra-sire reogression
of daughters on damsy Intra~cire deuzhterwdem correlation
and paternal half-sib correlation methodss The data was
subjectad to Bartlattls test i‘ér ompeenity of varlance
as described by Snedecor (1957) and it was found to be
homogenious at 67 level. Bartlett's test has been shown
in the table (13). Analy-is of varionce was done o
test tho year effect on the records from 18952 o 1961.
It wag found to be highly significant at 14 level.

igain the test wes carried out by excluding the records
of the years 1954, 1966 and 195%, because of abnormally
high asverage age at first calving in thoce years.

It was found that year effect was insignificant at 1%
levels. 8c the computation of heritability and other
estimates were carried out by excluding the records

of the years 19564, 19566 and 1957. The number of obser-
vations and the average age at first cealving for each
year hnve been shown in the table (14). Analysis of
variance for year effect have been shown in tables (15)
and (16). -
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The highest .and lovwest mumber of dem=deughter
palrs for a bull were 12 and 4 respectively.
The records used in this study were from the cows
belonging to let, 2nd ard 3rd gorerations.

Averagze age B 3=
The average are at

ﬂ.rs% mlﬁing was calculated for each of the three
generations and then overall gverage was &lso calmé-
dated. The number of records availahlé in the 1st,
2rd and 3rd generations were 80, 60 and 7 respectively.

Phenotyple correlaticn betwoon age at Flrst Calving
and First Lactation Yields-

The correlatlon was
calculagted on 57 records for each tralt. The lower
and upper limits of age at first calving were 1000 and
1854 days respectively. The lower and upper limits of
firet lactation yield were 400 gnd 1502 lbs. respectively.
First lactatlon length:=-

The averaze first 1act.atian
length was caleulated for each of the #we generations
and then overall average was also calculated. The total
number of records in the lot and 2nd gonerations were
92 and 35 respectively.

vaorare Calvins intervals~
The average lst calving

interval was calculated for lst and 2nd zemeration
éepamtaly. The average of second and third calving
intervals were calculated from the records of cows
belonzing to lset and 2nd generations both.
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The records of second generation were combined.
with the records of the first generating because
of very few mumber of observations in the second
and third calving intervals for 2nd generation.
The average of the 4th ealving interval was calcuw-
lated for the first generation only, as no rocords
were avallable for it in the second generation.
The overall averagze was alsc caleulated.

Average Nos of services por conceptlons-

The average
number of services per conception was ealculated for
the five successlve conceptions separately of the lst
generation and then overall average was also calculated.
Caleulation for the two successive conceptions soparately
of the secoml generatlion was mads and then overall averamge
was found outs. Calculation for the second, third, fourth
and fifth conceptlons separately of the foundation stock

was made and then overall average was found oub.

The average productive llife
of the cowswas caleulated in terms of muber of lactations
completed for the foundatlon stock and first generation
separately and then overall average was also calculated,
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Those cows which either dled in the Famm or sent

to Gosadan have been taken into consdderation 'fnr
the present study. The mumber of observation in

the foundstion etock and first generation wore G5
and 12 respectivelv.

Sex Ratlore

The records ,\g} sex ratio of 1166 calves
born alive were used im this study. A1l the ealves
born éin-e.e 1948 to 1962 in the Farm were included
for tm Parposee
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F = é‘éﬂu‘ = 1273806827 log ¥ = 5.10393

(Log 3°) X #(ne1) = 208 X 5.10393 = 1572.01044
¢ <

x* = 2.2026 ( (Log &) £(nel) = £(nel) Log &2 )
§ i

% 2.3026 | 1572.02004 - 1508.20845 J

= 2.3026 (3,71199)
= 8.547228174

§ i = 1l
Correction factor = 1 & 1 % {n -1 ${n=1
g

= 1 4

1]

1"

1 + L0238 X 1.655371
1 + 0393978298

"

- 1.0393978208
Corrected ¥° = a5 = 8.547228174 . 8,22
Correction factor. 1.0393978298

Tabler X2 value at 5¢ level 4in 14 D. A
= 23.68
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Table (10).

Table showing rumber of observations for rirst lactation
12 for each year.

S e G e e e T ———

-

Year. § Mo. of ebsxeruttions,

i P 0 e S O D A S

1943
1949

1950
1981
los2
1953

1954
1955

1958
1957
1858
1959
1960

1961
1962

ol 85 Ba ofFf b 88 8%

000000 CO000020000000000D00000D00000

Table (11).

Analysis of wariance (First Lactation Yield)
to test the year effect after dleting five
years' records viz. 1953, 1955, 1956, 1961 and

1962,

“goURCES OF § * §  Sum of § Mean  § 'F* § Tabular
VARIATION. §d4. I squares. § sougres. josti-§ 'P? at

' ‘ § . @8 §. fnated § 1% ¥evel.
Between years. © 7382618.852  820290,9835 6.5 &5 2.47
within years.

(errori... 283 35498002.912 126434, 639
Tam . e 292 @8&&1; 764 - - o

nﬂuuﬂﬂuﬂnuﬂnuﬂuuunnnﬂnﬂﬂnunnuuﬂﬂuuunulullulunnnurmunununnemmxnnnuﬁn

(*) Denotes the total number of observations minus one.
{”} Derotes significant at 17 level.



Table (12

Analysls of varisnce ( Firet lactation yield)
to test the year effect for the records from
1948 to 1981. :

S e O EDED cr e U @hga U 6 b IS GD o gl

¥ s 4 i § *» ] Tabler

SOURCES OF - §' § sm = § Mean  lfesti= | '
VARIATION. - &8 of =~ § sguareg. fuated.§ at 1%
| . §f. § =quares. 1§ ] § level.
B " ! B : B '{“'"“""i‘""’"‘_

Bﬂmen ?Qai's - E R 3 791710. m? 26@3- 602 2.21 aﬁ 88

Within years. ;
{error) «es 192 22866391,233 119095.7887

Total. «oa 196 23658102.04 -

VRSN EAE SRR RN Rt et N SR S AT oY FE R ST TR o rr 2 SR SO0 G0 0 e il e e MMMy

(%) Denotes the total number of ohbservations minus one.

R
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Table (12)

Analysls of variance ( First lactation yield)
to test the year effect for the recordgig'rom

5 2 1948 to 1951.

_ I e e P s T ' | Tabler
souRcEs OF - §¢ § o § dean | lesti= { 'P
VARIATION. 4. § of § squareg. gnatad-l at 1%

; §£. § squares. @ § level.
B R e R E e e v E 2 =Y - __f‘ - = -{-- O -Fim— e

Between years. ... 3 791710.807 263903.602 2.21 3.88

Within years. ‘ -
{(error) «ss 102 22866391.233 119095.7887

Total. «+s 1986 23688102.04 -

RARAVNEAR AHNHRIHANN NN IO R TN T T IR o o SN R R R e BREIEIR-RIRIEIE ]

(*) Denctes the total number of observations minus one.
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€ = {%_2_
‘ iy ¢ = 20622.354 Log §© = 4.70439
 (Log ?) X

2 .n

{(n=1)= 4.70430 ¥ 135 = 635.09265

{ - '
2:MO28 2.3026 % (log ) X #(n-l)= {(n-1)Iog & ;
: )

' 2.3026 (635.09265 - 628,85087)

]

2,3026 (6.24172)

= ¥8 14.372322628

{ 1 1 )
Correction factor =2 1 + : ( é""‘:"" - ) :
STy ( n=l £ (n=1) ;

L1]

1 + 1 | - ]
T (1.21511 r%g)

1 + 1 (1.21511 « .00741)

1]

1 + .033 (1.2077)

i

1 + .0398541

= 1.0308541
%

so, corrected >z Correction factor

14, 3723226 -
1.0398541

13.821

Pabular value at 5% level at 10 D. A 1s 18,307
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Table (14).

Table showing the mumber of observations and
= average for each ycar (4ge at Plrst Calving).

- -

By ey s e N Gl e S G s o

l No. i Average age at First
YB&I‘. ’ i of

obs. § Calving (in days).

NEARANWAVRIIN RN T8 110 NN RN mnnmununu 1 nmum o aEn

1952 5 1264.60
1953 5 1219.83
1984 9 15681.22
1955 13 1525,38
1956 7 1667.42
1957 12 1750, 66
1958 15 1552.13
1989 24 1373.79
1960 23 1375.30
1961 13 1368,07
1962 39 1346.68

000000000000000000000000000C0N0COTOC000DO0CO000
Iable (15).

Table showing Analysis of Varilance
{Aze at First Caiving) totiest the year effect
for the records from 1982 to 1961.

D e e e D P D R e TG S O R T ST e o oo gy S ea e BB an e - e ewEn - TS TNER - o

g(*) B l § '™ § Tabular
SOURCES OF §d. § sSumof § Mean § esti=§ '7' at
VARIATION. § f. § squares. § syumres. § mated§ 17 level.
AR O e o G SRR v DR e —-"---— - ‘*-"l_- - n-——-l—--n--'—-- - o BN e

¥
Between years. 10 3169912.33 316991.23 6. 25 2.44

Within years
(?rror}. 135 6834827.37 50628, 35

Total «.. 145%8  10004740.20 -
RN AR A N N AN R AN AR AR NAnNNNENNNN
(*) Demotes the total number of observations minus one.
( **) Denotes significént at 17 lavel.



(56)
Table (14).

Table showing the rumber of observations and
average for each year (4ge at Pirst Calving) .

- e

e, T P S et 008 e g g

§ No. ; Average age at Flrst
YBar. 3 ! of g

§ obs. § Calving (in days).

#uunnane nRNNR NN aNa G ffanaemtaganianeoueanel e g

1952

5 1264.60
1983 8 1219.83
1954 9 1681.22
1955 13 1525,38
1956 7 1667.42
1957 12 1750, 66
1958 15 1552.13
1989 24 1373, 79
1960 23 1375.30
1961 i3 1368,07
1962 19 1346, 68

0002000000000 0000000000000C0N0S000000000000000
Iable (15).

Table showing Analysls of Varilance
{Age at First Caiving) totest the year effect
for the records from 1982 to 196l.

D e e o D RN w4 CegEE ST e aE v GRS S S0 o @) S ea T S0 S O N OR TG #9060 -« RS ED - e BB es co s SRGE . e 6D e e =

g(*) § 4 - § v | Tabular

SOURCES OF §d. § Sum of § lean § esti=-§ *F* at
VARIATION. § f. § squares. § suyusres. § mated§ 1% lovel.
R R R R ---‘-—— - N T PO e —-:i_ e . un---.-n--- - e W e

&
Between years. 10 3169912.33 316991.23 6.25 2,44

Within re .
(?r:or} « 135 6834827.87 50628, 35
Totﬂl ER! 145” IBOM'?QD. 20 bad

e e e e oL ey ehe ey c Loy €L e eTey sTat et atel oVevah et elst st e18) sy &14) evey SIaba ) ¢Lat V1) AV LAY o4 VY VAL AT Y i1 4) 61
(*) Denotes the total mmber of observations minus one.
( ##) Denotes significant at 13 level.
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Zable (16)

Analysis of variance (Age at First Calving)
to test the year effect after deletinz the

records for the

yedars 1954, 1966 and 1957.

- e € e

| ("3
SOURCES OF § d. §
VARIATION, o3

Beatween years. z

Within years
{error) ... 110

Total ees 117

e e e ekt —

§ ' § Tabular

- en 6 R D

i
Sun of 2

Hean - festi-f (F) at
squares. § squarese %Tatad § 17 lovel.
6045527, 80 54959.98
68979458.00

(*) Denotes the total number of observations minus cne.
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METHODS OF ANALYSIS.

(1) Feritability:-

Lush (1948) discussed varlous
netheds for estimating heritability which are
given belovi:~ 8 '

(1) Intra=-sire regression of offspring on damn.

(11) Intra-sire daughter-dam correlatlon.

(111) Paternal half=-sib correlation.

(iv) Isogenic lines.

(v) TRegres:=ion of offspring on mid=parent.

(vl) Regression of Fy progenies on F, individuals.

(vii) Resemblance of parent and offspring.

(viii) BResemblance between Tulle-sibs.

(1x) TResemblance to grand parents.

A1l the methods of estimating heritability are
based in one way or the other on how closely phenotypic
resemblance parallels genetic resemblance. In terms of
variance, these may be reprosented ass

a= 2

9:...‘1 or 0 & ir Gﬂ'm is zero

GIL? g P

where: 5
e e Cenic deviation.

g
i e Phenotypic wvariance.
1=
BH o Hereditary deviation.

and 6 = FH aee Variation due to Jjoint effect of
heredity and environment.



(59)

There are mainly three major adifficulties in
this procedure. Firgtly, in knowing and discounting
what fraction of phenotypic resemblance comes from
correlation between the envirommental deviation of 7
these relatives; secondly, in assessing the correla-
tions between epistatic or doninance deviations which
ngy lead to misinterpretation; and thirdly, in esti-
mating correctly the divergzence of the randonm mating
aystem and therefore it may over-estimate or under=
estimate the genetic likness between the relatives
being studied.

As described by Prasad (1961), the comnon merthods
of estimating heretability for animals are those based
on intra=slire rogression of offepring on dam, intrae
gire correlation between dsm and offepring and paternal
hal f«sib correlations. ; |

In the present study, the three mghods mentioned
above have been used for estimating herdtability of
first lactation record and age at first calving.

I becomes essential to know the merits and
demerits along with applicabillty with different sets
of data of different methods of estimating heritabllity
before attempting to compute it by any[,g?atmzn.
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(1) Intra=sire regression of offspring on dams-

43 quoted by Prased (19881), Lush (1940) has
discussed intraecire regressien in the following manner,
Let '0' and 'V' represent records of mffsﬁring apd dam
respectively. Then the regression coofficienty ‘b
is found as followss=

By = m@;
when COV and $% ape cgtimated co-vardsnce and variance
respectively.

QVyy estinates ¢ 6 ¢ ana &y estimates & P
sothat yy = & O @

e
anﬁ_‘ha = 2 byy,

This aethod serves a more useful purpose for
& dats where dams are more rumerous thin sires.
This device gives an unblased estinate of heritabllity,
vhether or not selection has been practiced on dang,
provided there are no environmental correlations betucen
ﬂrrspril_ag and dan. This condition iz generally achieved
when the regresgsion is cenducted on a within sire basis.
Phis method also helps in correcting the difference brought
about by the mating system because the dlifferences being
investigated are only those which exlst between females
mated to the same sire. The differences exlsting, 1f any,
between the true means of the groups mated to various sires,
sre simply left unanalysed.
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The intra-sire regression of offepring on dam
makes no analysis of the rhenotypic differences between
the groups of dams mated to the same sire. In case of
data from differen: herds, the envirormental differencos
between those groups are almost always importante

Az this method gives an unbiased estimate to
the maximum possible extent, it has been used for
compputing heritability in the present study.

(11)

" A= stated by
Prasad (1951), intra~-sire correlation method of estimating
heritability is used for all practical purposes identical
with the regression methed provided that there has been
no geloction among parents. 8ince the additive genetie
portion of the total varisnce is generally small for
traits of quantitative inheritance the correlation pro=
cedure is for all practical purposes identicsl with the
regression procedure.

The correlation coefficient is computed by the

following formulas—

gy 5 O 00
v 2y oy
(113) Paternsl half-sib correlations=

In strict sense
the present data under study did not permit the use of this
method as the degrees of frecdom avallable are not adequate,
but the number of sires of which hlf=gibs have been utilised
4s sufficlent for the purpose.
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Paternal halfesib correlation is a methed to
assess how much smaller the variance is between paternsl
halfesibs than between non-sibs. The reliability of
this method deperds considerably upon the mumber of
different sires available. _

In random breeding population, the general' rule
for estinating heritability from the halfesib correlation
method is to subsztract the cnvirermental components and
then miltisly the remainder by four. This will give the
genetic fraction plus a bit of the epistatic fraction.

The statietics need to ba multiplied by four
because the mrrelation between thelr genetic velues is oxe
pected to be only 3. This multislication by four magnifies
any sampling error which may be in the estimate. It also
magnlfles any error thers may have been In estimating
and discountins the envirommental components. Thls 1z the
moet gserious handicap on the half-sib resomblance method.
It does pot introduce any systematic bias, but merely
allows the estimste to be much too high or much too low.
The disadvantase of the half-sib mesthod, as compared
with parent effspring or full-sib resemblance in this
raspecty woﬁlﬁ be eancelled if there were four times as
many degress of freedom in the daty wxikabix avallable
for estimating half-sib correlations as there are for
the full=sibe or parent offspring resemblance.

The major advantage of usinz paternal half-sib
correlation to estimate beritability is that this value
contains only the additive plus a emall fractiom of
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‘epistatic portion of the horodifary variances _
Ihe zreater the number of degrees of frecdom would be,
the more will be the accuracy in the estimate.
(1iv) Isogenic linog:~

An lsogenic line 1s s gmup
of individuals which have cxactly the geme genetic compo=
sition e.ge clones and sets of identical twins. The
varlance betwoon members of the game iscgenic line is
wholly 6 E or§ TH. |

The heritability can be computed as L%.?.

where 'V' represents the variance between unrelated
individuals in the population and '5' represents the
variance within isczenic lines.

Clobes are not found in the Marm animals éxmpt
for tﬁs special case of identical twins. $o, ostination
of heritability by this method is mot possible in the

Farm animals.

(v) Regression of offsprinc on mideparents. :
: lHid=parental

method 1: not possible for the characterigstlcs which the sire
dnes not himeelf express, e.zZe nilk yleld, butter fat ete.
80y the question does mot srise of adopting this method

for estimating heritability in the present study.
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(vi) EEMHiﬂﬁ of ?g pmg&nieg.l on ?ﬁ individualss =

It is difficult to got adeguate number of Fg

brogenles in case of Farm animals. It is orly possible
with those plants which sclfe=fertilice readily. In the
present study as welly this methed was not found to be
gpplicable becau-e of very few Fy progenles. '

(vil) Reseublance of parent ard offspring:e
This method

is ot feasible becau-e of tho tralts being sex~limited.

S0y 1¢ was not possibleo under present study te adopt this
method for caleulation of heritability.
(vili) Resemblance between fullmsibsi-

Aull :=ibs are
comparatively rare in cattle, sheep and horses, since
single births gre the rule among theme. Mirther in most
berds the males are changed atlesst every twe or three
yaars. Mllesibs are found in abundance in pigs and
chickene. This method could mot be used under the present
study.

(4x) Resemblance to grand parente:-

: The number of
grand parents are generally rot found adequate for egti=
pation of heritability. Soy this mokes the sampling
error large. It was not possible to adopt this method
under present study.
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(2) REPPATABILITY: ~
(1  As described by Prased (1951), repeata=

bility (B 1s defined as the regression of future perfors
Bance or phemtype on past performance as measured by
tne expression of the trait and it may logically be
estimated by the regression of the second record on the
firet as was demonstrated by Stewart (1945).

Lot (1) and (2) devote the firet and second
records respectively by the same individual, then the
- regression coefficlent i3:

521-'?- LY 12

$%1

OV 12 estimates 0 Y » O ¢ & 891 gstimstes 0 P
such that boy = =R

Ihe corrslaticn coefficient of the first and
the second records is:

m e 202

Vg% ¢=

provided there hac been no sslectiony; the expectation

of 22 ana 331 are ldentical, and thuss
oy = O Y w0 €
o*p
wvhich 1= o:;ﬁimlent to the regression nrocedure.
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(11) Intraeclass correlation: -

According to
Prased (1961), Lush and Hollin (1942), demonstrated
nethods of intra-=class correlation {Snodecors 1945,
which permits the estimation of 'R* on all the records
by each individual. To illustrate this method,
congider the o lowing anslysis of variance where the
Hsan gquares are hroken up into thelr oxpected compo=
nents of varlance (Winsor & Clarke, 1940).

Analysis of varisnce showing mean sqouare axpectatmm

A = e R o G o R o g B M. M o S g W ol ASr e (fst WEE gd E  Chw

Sources of variance. g Monn squarss. § M.S.expecta=-

§ tion.
Betweern Individuales ... By o+ BD?.L
Batwoen records by 1
the same individual ... m, G

M QMM NG RN R R el MR naan girratonunananang

Xt 1s the mmber of records per individusl,
provided the number iz emal for all individualse.
Otherwise, *K!' is something less than the mean number of
records per individual and varies with the type of analysls
{ Snedecory 19406} . 6 is the variance from record %o
record by tho same individual and estizates & Ce
o qi 4is the variznce atiributable to constant differcnces
between indlvidusls and thns estimates 0 Y + O G
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The intra=class correlation coefficienty »4 is found
such thats

TE M oem, caetic B8 B
my = (k-l)m, 07+ 01

and substituting vy = G Y % O ¢

by

o P
Ty = Re

(3) PHENOTYPIC CORRFLATION:=

Correlation cnefficient is a measure of how closely
- two things tend to vary in the same directidh. In the
present study, phenotyple corrclation between age at
first calving and first lactation record has been computed
by dividing the estimates of phenotypic covarlance by the
gguare root of the proriuct of the estimates of phenotypic
variances of the two hraits. The following formula was useds

rm;mox = 0 %1 %
Vrojhxl Obez

wheres
Xy 2 gge at first calving.

and X, = mMirgt lectation yield.
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(4) PHENOTYPIC M7ANS, STANDARD ERRORs and GOEFFICIENTS
OF VARIATIONS: R i

(1) Averages:=

Averages for différent tralts were

calculated as the arithietic mean by adopting the follov-

ing formulas _
' &
1]

vhers: ,
X 1s the value of different observations and

H iz the munber of observations.

(11) Standard errors:e

S.B. was calculated by the
following formulas

Se De
g . B
where:
8. De ees Standard deviation
and n sses Boes of observations.

(411) Coe~efficient of varlation:-

_ It was calculated by adopting the formula
as suchs

S, D.
e X 100.

E R RS B
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Clapter (IIT).

RESULTYTS.

sfngitiaefimEnaon

(A) AYELRAGES: -

(1 ¥ilk yleld:-
The average nilk yleld

of the cows belonging to the foundation stock for six
successive lactations ave 701.07 & 27.74, 955.55 & 36,07,
996.65 & 50.04, 1075.61 L 0.00, 1149,61 = 71.51 and
1143.91 & 95.04 1bs. with 32.80, 31.35, 37.20, 335.92,
26,37 snd 34.83 percent coefficlents of varlation

respectively. 7The coversll average for the six lactatiohs
js 952.00 + 20,15 with 35.51 per cent coefficlent of
variation. The average montioned above have hean pre-
sented in the table (17).

The average nilk yleld of the cous helonzing to
the first geneﬁmtion for six successive lactations are
1094.97 + 30.227, 1208.05 £ 47.55; 1221.57 i 43,87,
128795 £ 67.92, 1921.03 % 61.28 and 1345.83  70.72 1bs.
with 24.845, 080.47, £22.83, 2L 41, 18.55 and 18.18 per
cent coefficients of wariatlion respectively. The overall
average for the six lactatlons 1s 1193.04 < 20.20 with
o8, 726 per cent coefficlent of variation. The averagex
wentioned above have been presented in the table (18).
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The average yield for the firet lactation for
the eows belonging to the second generation is
1124.18 < 40,028 with 21.806 per cent coefficient
of vardation.

(11) Lactation lengths=-
The averaze firet lacta-

tion length for the cows belonging to the foundation
stock, first generation and second seneration are
247.38 2 5,427, 264,25 ¥ 2.273 and 258.62 ¥ G.B6D
days with 19.985, 11.12 and 12.988 per ceni co=
efficient of wvariation respectively. The overall
average is 254.34 £ 2.486 days with 12.16 per cent
coefficient of varlation. The results have been
skw summarised in the table (19).

(111) Age st First Celving:i-

7 The averaze sge at

first calving for the cows belonging to the l:zt, 2nd

and 3rd gensrations are 1501.55 & £8.87, 1411.50 % 32.65
and 1269.00 ¥ 66.928 day= with 17.785, 17.907 and

14.034 per cent coefficients of variation respectively.
The overall average for the three zenerations 1s 1483.24 b
21.75 days with 18.14 per cent coefficlent of variation.
The average have been indicated in the table (20).

(3v) Calving interval:-

The average calving interval
of the foundation stock of this herd is 489,64 + 11.908,
477.132 & 13. 757 and 472.88 = 17.93 days with 25.73,

25,604 and 27.08 per cent coefficients of varlation for
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tho 2nd, 3»d and 4th celving intervals respectively.
The overall averaze is 482.02 % 2,03 days with
25.909 per cent coefficlent of varlation. The results
have been prasented in the table (21).

The average calving interval of the cows belong-
in %o the 1lst and 2nd gomerations are 536.24 & 10.27
and 521.35 & 17.87 days with 18,48 and 19.08 per cent
ecoefficients of variation respsctively. The average
for the 2nd and 34 calving interval (both for lst and
ond gemeration) are 461,76 & 10.00 and 446.08 & 10.796
days with 17.869 and 16.235 per cent eoefficlents of
variation respeétively. The averase fourth calving
interval of the cous belenzing %o the first genera=
tion is 424,46 + 10.886 days vith 14.825 per cont co-
efficlent of variation. The overall average for the
cows belonzing to the lst and 2nd generations iz 8
427.79 & 5,918 with 19.825 per cent coefflclent of -
variation. The results mentioned above have been
presented in the table (22).

{v) IJumber of services per conceptlon:-

The averagé
Wr of services per conception for the covs belong.mg
%o the foundabion stock are 1.08 & 0.025, 1.213 & 0,0596,
1.228 & 0.0632 and 1.227 & 0.096 with 28.33, 49.85
43.078 and 52.322 per cent coeffilclents of varlation for
the £nd, 3rd x 4th and S5th conceptions raspectively.
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The overall average is 1.163 & 0.0259 with 42.648 per
cent coefficient of variation. The results for the
foundation stock have been presented in table (23).

The average rumber of services per conception
for five successive conceptions of the cows belenging
to the first generation are 1.16 & 0.049, .42 % 0.049,
1.38 £ 0,103, 1.82 & 0.219 and 1.56 & 0,208 with
39.31, 54.08, 53.98, 76.37 and 66.66 por cent co=
efficient of variation regpectively. The overall
average is 1,405 % 0,051 with 61.2 per cent coefflcient
of variation. IThe results of the first generation
have been presented in the table (24).

The averase of two successive conceptlons of
the cows bhelonzing to the sceond gemeration are 1.169
0.0585 and 1.517 + 0.1539 with 36.44 and 54.58 per cent
esefficient of variation. The overall average for the
second generation iz 1.29 * 0.068 with 47.8 per csnb
coafficient of varistion. The results have been presented
in the table (25).
(vi) Preductive lifes-

| The sverage productive life

in terms of mumber of lactatlons completed by the cows
belonging to the fourdstlon stock end the first generation
are 3.82 + 0.21936 and 2.5 % 0.5129 with 46.21 and 20.516
per cent coefficlent of variation respectively. The overall
average 1s 5.62 & 0,208 with 50.5 per cent coefficlent of
variation. The results are given in the table {26}
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(vii) Sex ratio:- ' |
Out of 1166 calves born allve,
611 were makes end 555 females giving a percentage of
52.4 and 47.6 respectively. In other words, it may
be sald that sex ratio is 110 males for every 100
(viii) Phenotypic correlation between age at
' " firet ealving and flret lactation yleld:

aw &y

The correlation ccefficient in the present study
has been calculated by the fellowing formulas-

> = vV XX

Y§2x &fy

The correlation hag been estimated to be .130 & .133.

To see whether the value of *r' is significant or
noty *t* tost has been conducted with the formula given
belows

t = o/ R
v 1-r2

The value of 't' has been ealculatad to be .072 which
is not sicpnificant at 5% level for 55 dezrees of freedon.
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{B) Estimates of Genetic Parameters:-

(1)  TEHeritability of the first lactation yileld
and age at first calving:

Of the nine methods discussed previously,
the followinz three methods have been used in this study:~
(a) Intra-sire regression of daughiers on dams.
(b} Intra=sire daughter<dam correlation.
{¢) Paternal half-sib correlation.

(a) Intrg-sire regression of deughters on dams:-

According to Krishnan (1956 ), the value of

regregssion coefficlent 'b* Xx has been computed by finding
out corrected sum of squaresfor dams and sum of product.
These results for both the traits have been presented in
the table (27) and table (28).

The following formula was used to estimate the

regression coafficient and the standard error:

bs sxy
s x°
Standard error of the regression coefficlent:
. sy® = (3 xp)?
- B
. % ‘ g ¥
ne2
g x°

For computing standard error 33 'b¥y, the results of analysis
co-

of wvarlance has been used which have been shown in the
tables (29) and (30) for both the traitse
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Feritability has been estimated by doublihg
the regression coefficlent.

The estimates are .419 & .35¢ for first lactatlon
yield and .50 & ,388 for age at first calving as indicated
in the table (31).

(b) & (c). Intra-sire daughter-dan correlation and
paternsl half-sib correlation:

20 e

Por these methods, analysls of covarie}nce has been
run between the two variables as outlined by Snedecor (1946) .
The results of analysis of covariance for both the traits
are given in the table (E29) and (20). The following formulae

were used to estimate correlations and their standard errorss

Daughter~dam correlation coefficient »r = Sxy
: /s x° 8§32

8.7 of the correlation coefficient = Sr = %_.‘.'....1'.2..

Halfesib correlation coefficient® ®K T3 s ¢n

Wheres
32 P the mean gjuare of the error termm.

& @n = m.s. for between gire -~ m.s. for error term.
Average pumber in each sire group.

8. % of halfesib correlation coefficient = Sy

s 1-1771

/ n=2
Heritability has been estimated by doubllihz the daughter-dan
correlation coefficient and by multiplying by fourkk thg
halfezib correlation coefflcient.

14
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The estimates by dasughter-dam correlation method

are:
.407 & .338 for the first lactation yleld and

545 & .370 for the age at fii's'!: calving.
Azain the estimates by half-sib correlation method

ares
.146 & ,706 for the first lactation yleld amd

(o) 423 & ,790 for the age at first calving. The estimates
by both metheds mentioned above have been gziven in the
table (31).

(41) Repcatability estimate of milk yleld:-

0f the two
methods discussed previously, the intra=class correlation
method hag been used for estimating ropeatability.
Analysis of variance was run for the purpose which has
been shown in the table (32).

The calculation of standard error for the correlation
coefficient has been estimated by the following formulase
- X 12
s

r

The estimate of repeatability is:
+366 + 142

L N
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Table (17)

Phenotypic Means, Standard Errorsand Coeffilcients
of Variations of HMilk Yield for the foundation Stock.

D e BN S um e A e ”m----w ~~~~~~~~ e B e B s B s U e B i e S 5 e
Saq;anec § Heans % Stardard g Goerficionts g e
i ‘
Lactat:lan i (1.bs.)i errors. ) ?ariatiorss. §

S S e O D e SR e e e S S SRS B . SO e U9 B g T CARE B G e

1lst. 791.07 27. 74 32,80 86
2nde. 955,565 36.07 31.38 69
3rd 996,65 30.04 37.20 586
4th, 1075.61 60.00 33.92 37
5th. 1140.61 71.51 26. 37 is
Gthe 1143.,81 ©95.04 34.23 17

0000 000000000000 03000000000000000000000000000000000000000000

Table (18)

Phenotypic Means, Standard Errors and Coeificients
of Variations cf Hilk Yield for the First Gencration.

N e TR e 60 e G B L ALkl EBGS e

Sequence § Heans § standarﬂ § Coeffi- {§ lUpper gnower

%iaiacta-s (lbs'.)g errorys g géiggiigg.g P.I limit. § 1imit.
1st. 106457 .27 D8 B w62
2nd. 1208,056 47.56 30,47 60 1748.0 421.0
3rd. 1221,87 43.57  22.83 A 174151667 .5
4th. 1287.95 67,92  21.41 21  1754.0 817.5
5th. 1321.08 6l.28 18,55 16 1754.5 985.5
6th. 1345.83 ° .72  18.18 12 1774.5 767.0

Overall, 1123.,04 20,20 25,726 231 1774.8 421.0
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Table (19)

Pherotypic Means, Standard Frrors and Co=
erficientsof Variations of Frst Lactation
Iangr.h. _
Gensrations. § Heans, § stanﬂarai Goarri-! § Lower § Upper
§ (days)§ eprors. @ cients § N. } i
i i forv. o § Limit. § limit.

fourdation '
stock. 247,38 65.427 19.985 83 ;
First genera- )
tion. 264.25 4.273 11.19 48 )

, } 200 308

Second Jenera- ; )
tion. 258,62 B.869 12,989 24 ;
Overall. 254,34 2,486 12.16 1586)

0000000 N00C0000000000RN 0000000 0ODOTO00000000000000000C00000000

Table (20).

Phenotypic Means, Standard Errors and Coefficients of
Yar‘.l.ati.ons of Age at ﬁrst Calving.

WS B S o S ST SIS e S ey e B - G- 2=

Flrst zenera=-
tion. 1501.66 29.87 17.785 80 978 = 1953
2nd genera=
tion. 1411.50 32.656 17.907 60 980 - 1941
3rd generaw ' '
tion. 1269.00 66,928 14.034 7 1030 _ 1430
Overall. 1453.84 21.756 18.14 147 980 1959_

mmmmmmmmmmmmmnmmmmrmm
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Table (21)

Phenotypic Means, Standard Brrors and Co~effi-
clents of Var:la% dons of Calving Interval for
Rundation Stock.

e e ee S a9 on w0 m s i o e o A O e W =
Seuence of § Means § S & ¥ G V. ¥ W
Calving Interval.) (daye)] i ¥

e P - - b 2

2nd. 489,64 11,908  25.73 112
3rd. 477.139 13.757  25.604 79
4th. 472.88  17.93 £27.08 51
Overall. 482,02 8.03 25,909 242

000D0000C000000O0CG0000000000000000000000D000000000D
Table (32)

Phenotypic Means, Standard "rrors and Co~-
efficlent of variation: of Calving Interwval for First
anl Second Ceneration.

N engl) o g G o N gy o0 Pese - SRS PN Ol o el = = g b - P> ENEpay m e e TR W

Particulars of § Heans.§ ¥ § § Lower i Upper
generation and § 16.5 § C V. 8. §

Calving interval. § (days) i ] ) § linit.§ limit.
Piret C.1. of .4 10.27 18,48 ©3 348 735

first generation. &36.84

Flrst C.I. of
second generation. 521.36 17.87 18.06 31 350 688

Secord C.l. of
1st and 2nd

generations. 461,76 10.00 17.869 68 2314 662
Third G.1s of 15.235

ﬂrst ganeration. 446,08 10.796 45 320 584
Pourth C.I. of 14.825

first gencration. 424.46 10.826 30 351 534
Overall. 487.79 5. 218 267 314 736

19.825

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhbbbbbbbbbbbbbbbbbbbbbbbbh
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Table (23)

Phenotypic Means, Standard Zrrors and Co=efficionts

of Variations of Number of Services per conception

for Mundation Stock. A

'm"“""'w""‘"*-"""‘"""4""’“"“""“"‘"’. . 4 oy g coa i g BRI D O i O 0
Sequence of § Heans.} $.B. § C. Vol W.§ Lower § Upper
conception. § & . £ f limit. § 1limis.

h~----m-.~—.= = % T = T -~ gy
2nd. 1.08 0.025 28,33 150 1 2
ad. 1.213 0.0596 49.85 103 1 &
4fth. 1.228 0.0632 43.078 1 3
Sth, 1.227 0,096 52,322 44 4 4

Overall. . 1.163 0.02659 42.648 367 1 5

oooonooouooooaoneoaoocoooouuoooooooonouoannoeoonoooooooeoo

Table (24)

Phenotypic Mears, Standard Zrrors and cosfficlents
of Variatfens of Ho. of Services per Conception for
First Generation.

1st. .16 0.049 35,81 88 1 3
2nd., l.42 0.0912 5408 71 1 4
ard. 1.38 0,103 53.98 52 1 4
4th.. 1.8 0.219 76.37 @© 1 6
&th. 1.56 0.208 66.66 95 1 8
Ovarall. 1.406 0.051 61.20 274 1 6
aeﬂaaoeoooocoooonooeouooooocooooaoanoooeoooooaooaaooﬂooooooo
' Table (25)

Phenotypic Heans, Standard Rrrors and Coefficients
of Varlations of Ho. of Services per conception for
Second Gencration.

Rk . 1,169 0.0585 36,44 53 1 3
2nd. 1.517 ©0.,1520 54.88 20 12 4
Overall. 1.29 0.068 47.8 g 1 4

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh
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Phenotypic Means, Standard Irrors and Coefficients
of Variations of Productive Life.

TR T W S e O o B9 T A e oo o - -

e

" ¢ g F 3T JImeire
Senerations. § Means.§ S.E § C. Vol HN. }§ i-UpP :
@ 3 i (¥ linit§ linit.

B s S RS———— o - . o
Pundation ‘ :

stock. 3.88 0.2196 46.21 65 ;4 8
Flret genera- .

tion. 2.5 0.5129 20.816 12 3 7

Overall. 362 0.208 80.5 Y &5 1 8

Table (32)

Analysis of Variance for Lactation Yield ( ®r calcu=
dation of Repeatabllity)

' iw Degme § Sum o.f i
Sources of § of § sqnaress § Mean sguares,
Variations. § freecdon. i ] :
- . 1= = e = e W D o e S B T za - e 5 e
Betveean cows. a8 9626975.20 253341.45
Within cows. 78 7225761.25 92637.96
hm » e s 116 168527366‘5 e
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i‘nbla (29)

inalysh of covariance of first lactation mm
of dams and thelr deughters.

M‘-uﬁ-,_ - e i 5 e S0 AT Shoy BREIIN SR AR S - BRI v UDES - G S - S L a g ST Ao e T e W o e i s
Wﬁcﬁav | D. § sumof § sun § sun of

; ; . § squares § of § squares for
uanmm. ; l for dame. § product. ﬂ daughters.

g 2 I sxy | s¥

m"m—m-un- npmj—_‘..._.-!‘ o o A e SRER MR mnl-tn—- CALS LD E EY ED e
fotal. ees 33  2678574.90  581082.65 3071475.50
Between sires. 3 8634.25 42543.06  358749.81

Within sire :
: (errors). X0 2568040, 66 538539.50 2V12725.69

Table (30)

Anplyeis of covariance of age at first calving
. of dams and thelir daunghters.

- S s BT L G e @it O B e b ot v oy s _ T )

Sources of  §p. § sqages | Smof 1 smor

variations. : R g for dams t g daughters.

| AR T S SR
Moike. ane 26  1905828.10  520646.0  1667794.6
Between sires. 3 861471  08532.28  73544.13
Wwithin sires

{errors) 23 1566213,239 431113.72 1594280.47
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afeolekel=lnlofial-felolelolalelanlvwlnli=slallalalelalals)olelalnlialol-Felelslelelelelofelol - Telelualel el e

(885)

-

oss* egv * (=) ole* ovg* BECE* 51k *TUTATED 384FF 99 0S¥
214" o9%T* gee’ 200 wge* ety * o9 *pTOTL
UOTIEY00Y 38aqg
DHPPBRBR OSSP N R R R s AR ERRE T I RE RS AR OIS0 1A e 3 S0 VAT R RO BE PO S A3 IR 300 30 05 g 0 sR RN 20 83 4R BR32 :.:_a::2’3:&!:#::::!:&!:..BB
xodxe § .huﬁ., ‘TOLID § AT § ‘IOII0 § { _ |

ﬂhdﬁﬂaﬂw ‘ ~TqUlTae § paIepuels § ~jawviiaoeqg § paBpue}s § *L3rTrARITaen §
t‘li!illlll‘ltfiiill tl*li!i'llllgll-rii s - l*
eoﬁaa i *‘poyrom wopy § *Spoqjou i

Uopstasdex ©ITS«nIqur §

QES=JT® Toudeqed { ~BTOJI0D SIFE-BIUT §
By e S R o G AP iy o O s B G R U O 0 0 S o T 5 o A e TR 4y 8 B P i".‘.lri D A o o o o ‘é iﬂﬂ.ﬂ»w..ﬂkﬂ&“ﬁkg&u

s ¢ 0 H & 3 N | i

. 0903 0 A L e D S i W0 e it G S 0 9 5 3 40 s B B g i g 2 e 0 o om0 Gl AT B N T S e QT e S v A

| | sSupayes gezfd 3¢ 990 pue
PIOTZ WOF3U3008T 8% JOJ SJOILY pIepuUwls pue hpaﬁnﬁﬂnom Jo seqemplsy




sassumEas = saae:
- 1 i3 T 444
: 11 4gamne
Tt 1 1 gsazn
t
+ o
: : sasa :
a8 -t
. T EOE B * F W IRas] - w
e - SRR - 1 + b o
s £ 1 rt T a
- ases » tw.nul.
T a8 sEEe inE I . &
2E:
T .
t
maa
. ; ; aaasEng aRSasssaams
1T e anun
1T 1 L
- ]
< 1 a1 1 ! ! !
HHH t 5 HBa
i gamas R T
H T HH I 1 z
b agsss -4 - an g Emassas
- 0 TH
1 - T at
-§11- s 1 1
[ &
BSRSTE | BERsRaEEREaE 1
; T HHHE
1 SERILes o Basaaeess 1
i T T isiiicas
H sus| o8 e
s . SEES ESREE "R mEERInR r
: 3 5
; RREa RS mEsaEEdaguddss s B t
- e Rl o -4 !
1
3 b a§BEs
. o a I R 111 14
g == mERm: sx i
= e 1 Bl
¥
¥
: 1
RasEEEEEaARE 55w tH
A
aan H
T I\ B
| B8
. 2 H
EH Hg HEH H
=n wess! e T
HHH H i
B3 gn A Reaay Emani gy
e FH aesas sammun
HH HHT ~QERERGEA AN mEnt B
a8 HHH Bens mE} BB
g T b H 85 5s H HH
: BT as I H H
% 5! h i rH B =
: i ——
1 1 8 ] . - - o ESmnEs .
: + HetH 7 @Rasauncl| sunnann gEn EE S
- F ] FetH 4 d9dsnn H
5 H a 1 I
SEIEE e H1 H 1 H sEEad
B H 3 1 HE e mEgnazs
Frid i Baasa is
o w3 Brag ST BEE
- o H M-( HHHHE H
4+ won! —— ana
- e {444
: H a5 H g
; HH 58 1 [
; T meE Bum H guEsacs H HHHH
Seduus H 1 Hitah H HH T
4 &
. ses HHT H ..nmun H SEsRsasEs
b i1l 1..».1 H 413 i HUHHUI jﬂ ru,ln 4
A ] ﬁ.m pERSUEENEANE 1 T i
288 : £ H HHH = T .
R + duan z 8 H 1 S -
it ] = PEEE R HHH FHHH




T rzan: T r TR T T 1
7 F= - T = t
= e » : : Bazsa ! :
; T o + un: i : ;
- T : o : !
: + ;
i 1 T 1
1 HH HHE
| T s
| ! H t .
| T t T I EEEY
: : t as:
T } i 1 T
T T 1 I v
+ H it 1 I
1T T
T 11T m.
! 1
+ 3
1
1
2 s
1 !
L o e e
1
b - 1! ¥
1 T
T
i 31
;
1
I 1
3 1 1
i !
1 : :
} : :
: :
7 1 o 1
1 1 1 T
i 1 it
! + T T
e + 1
1
1 T + v
! i
] A
M t f 523 52aaa8nas e =
T ™
HH =t 1 : T ,
t- 1 i :
: B : 5 :
_ T s HH } } -
: s ! : ms
s #
i =am
. -
L — 1 1
t 3 1
T 7
- |
5 T -+ i T -
: 253 ! f : 2 : : a: =
4 e T 1 R
1 S = T T BaEE : Be
: : '
id ™ 4 = y -
I8 188 : 1 3 k& T 1 2
- T 11
¥ A THE BEREE EESTFRESE FRERS REE S TaRe 8 e B | + } . LEdoARsannEne 12 i1t ..,fIln.i..n
& H + + 14 ' = - - 3 - Ty -4} -4 H A " RN PR -
Rz oaEnE e - ¥ + FEERES +H
ff1 411 3 HH H-H HiTH 17 T aNwBNpisEEdRRE BEES & 41 !
S I H B mpa B SEREEEE aEhapas s 1t A a8 smmans
i RES N H REEATARS tE SRR e g £ n ] o L ! a8 BUEE
s REEE e 5 i = 3 | B B Reec “ REHH
H A4 L 444414 ionee & . “a a8z 3 “
8 F EEad Baa T EsupuE I H A a SaREREBONRRA e B A,
a 1 1 T b
na H B b
i) ae b 4 e iR SerEeEERw s 4 R b SEhaa saNe L+ 13
1 s 3 - N H H E E B HEEH nas wan
rr : ] - 1 it selpne sriEsran HH
o [ 3 4 4 B 43 -+ : o 1 EEEnS:
1] HaH + R FE AlGYRRRER pERRY RS H I T T F . 25
aanEae b . 4 H34 i * i .__ 1 H
BEBISR
&H » LJ T - g iy
I 4 RRasEiEggsgenaens 11 (4T + -+
L BaEmANsSERes thmu
T [FEaERg aai il Rae: BRERGRS Rauay pRAREEARENEEY a8 i
[ § ] AEEAHEEDER R H ¥
2 2k i 5
e
it &
a2 (ot Baane aae
uEen S Gnanan: i T T
gsam aRgnEs 1 ! 3
aubhat fRusaa T
ush 1
un 133
T H
T T |- H mEm -] H = B =
i - = - —d
sam H + = = B S
= 1 trHH H + FH =11 H
] =
pas B meu =
;
g8 i
REmgEEREIEE 3 =E .
1
4 + .
g £ EH & HEFEH T HoE T 3
: e ssnGaGeaoEETEE ] " = " ;
) RenmE oy t ' 1
- } T T TR - T IBDERBTNGR ENDGN .
H i 1 ] SaRe s EaEEsumEs BEt fam : ! aees PopNEbunal ex 1 T
& s H EaaliNaaaEpEREaz Nuw : 1 T mONER R, T ¢ NN EBEE]




2.5 & € U % %8 I O B

R S T S S T R T R T e




Chaptor (IV).

R EALE2IR

The average milk yield of the cows belongins to
the foundation stock for six successive lactations were
P1.07 & 27.74, 955.55 ¥ 36,07, 996,65 % 50.04,
1076.61 & 60,00, 1149,61 ¥ 71.61 and 1143.91 & 95.04 1bs.
with 32.80, 31.35, 37.20, 33.92, 26.57 and 34.23 per
cent coefficients of variations respectively. The overall
average for the six lactations was 952.90 & 20.15 with
35,51 per cent coefficient of variation. The result on
overall basis iz much low which 1z not in agrecment with
the findings of Joshi and Phillips (1953) on other draft
breeds of India viz. Malvi, Bhagnari, Krishra Valley,
Hagorl and Onzoley who reported the sans to bo 2311.0,
2857, 2731, 2800 and 2500 lbs. respectively.

The average milk yield of the cows belonging to
the first generation for the six sucecessive lactationg
were 1094.97 & 30.227, 1202,056 ¥ 47.55, 1221.57 & 43,57,
1287.95 L 67.92, 1321.038 ¥ 61.28 and 1345.83 T 70.72 1bs.
with 24.845, 20.47, 22.83, 21.41, 12.55 and 18.18 per
cent coefficients of variations regpectively.
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The overall average for the six lactations wag
1193.04 & 20.20 with 25,726 per cent coefficient

of variation. The average yleld for the first
lactation for the cows belnﬁg.ing to the second
generation wae 1124.18 & 49,028 with 21.806 per

cent coefficient of variation. The results in the
first lactation for both the generations ere slizhtly
lower than the findings of Sharma et al (1961) on
Bardana herd, Rajgopalan (1951-52) on Hariana who .
reported the same to be 1284.9, 1413.093 and 1491.91
1bs. respectively. No literature on the average:
first lactation yleld of the other draft breeds of
India could be gvaliable. The result on overall
basde for the first generation is also ot in agree~
ment with the findings of Joshi and Phillips (1953)
on Halviy Bhagnariy Krishng Valleys Nagori and Ongole
who reported the same to be &x¢ 2311, 2857, 2731,
2800 and 2500.0 1bse respectively.

. It will Dbe moticed that milk yileld of the herd
was ralsed to 1193 1bs. in the first generation fronm
863 1bs. 4f the foundation stock i.e. the yield increased
in the first goneration by 25.18% over the foundation
stock. And the increaze in the first lactation yield
of second gamratﬁon cows was 2.79% over the first
lactation yield of the first generation.
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It may, however, be mentioned here that cows
are very poor ylelders. -
Lacta ot 5 -

The aversge firgt lactation
length for the cows belonging to the foundation stock,
firet generation and sveond gemeration were 247.28 &
8.427, 264.25 ¥ 4,273 and 258.62 ¥ 6.860 days with
19.985, 11.19 and 12.988 per cent ccefflcients of
varistion respectively. The overall averaze was
254.34 T 2,486 days with 12.16 per cent coefficilent
of varlatlon. The result in respect to the fourdation
stock is in agreement with the firdin: of Amble ot al
(1958) on Red Sindnl who reperted the same to be 252 days.
The result for the first generation iz in elose agreenent
with the findings of 9ingh ard Chandbury (1961) on
Sabiwal and Therparkar; Batra (1961) on Sahiual,
Amble et al (19058) on Red @indhi, Joshi and Phillips
(1983) on Bhagnarl, and Sinch and Desail (1961) on
Harianay who reporied Lhe same to be 264.7, 271.0,
263.9, 2060.0y 262.0 ard 272.7 days respectively.

The result for the gecond generation agrooes well with
the findings of Amble ot al (1958) on Red Sindhi,
Singh and Chaudhury (1961) on Sahival ard Joshi and
Phillips (1983) on Bhagnarl, who reported the same
to be 260.0, 264.7 and 262.0 days respectively.
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The result on overall basis is within the limits
of the findings mentioned above.

Age at Flrgt Calvings-
- The average age at first

calying for the cows belonging to the lsty 2nd and

3rd generations were 1501.55 ¥ 29,87, 1411.50 & &.ss
and 1259.00 % 66,928 days with 17.785, 17,907 and
14.034 per cent coefficients of variation respectively.
The overall aversce for the three generations was
1453.24 * 21.95 days with 3@ 18,14 per cent
coofficient of variation. The results were in descends
ing order rizht from the lszt to the 3rd peneration.

The result for the first generation 1s in good agrees
mont with the findings of Johard and Talapatra (1957)
on Harisnay Amble et sl (1858) on Tharparkar and

8ingh & Desal (1961) on Hsriana at Hadlurikund end
Bharari Parm wio reported the same %o be 1546.0 days,
49.4 < 0.4, 50.09 = 0.84 and $0.87 % 0.60 months
respactively. Similasr results as obtained for the
second generation in the present study, have beeiz_
obtained Ly Amble et ai (1958) on (lr and Kankre) hords,
Eartha (1934) on Bariang, Mahadevan (1985} on Red $indhi
and Venkayya and Krishnan (1856) on Gir, who reported
the same to be 47.0 & 0.8, 47.4 & 0.8, 46.0,

47.0 ¥ 0.4, and 47.3 months vespectively. The vesults
obtained by Batra (1261) on Sahlwal herd at Ambala,
Heerut, Singh (1967) on Tharparkar arnd Rejagopalan
(1981~52) on EKemgayar are slightly higher thon the
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second gzeneration who veported the same $o be

1144.0 & 17.1, 1154.1 % 26.4, 14610 & 14.5 and
1447.5 & 60,211 days respectively. The results

for the third gencration is in very close agreement
with the findings of Sundaresen et al (1954) on

fed $indhd and 4 Brown Swiss X # Red sindni,

Johamri end Tal-patra (1957) on Hariana at Babugarh,
Amble, Krishnan and Srivistava (1958) on gindni ab
Hosur and Bangalere, Amble, Krishnan and Soni (1968)

on Sed Singhl at Fosur and Rangalore, who reported

the same to be 42.0 months, 42.0 months, 1262 dnyss
42.6 months, 42.1 months, 41.7 and 41.7 months
respectively. The findinges obtained by S$inch and
Chaudimry (1961) on Tharparkar, Verkeyya and Krishnan
(1956) on Red Sindhi are olichtly hisher than the vesuld
of the preéemt study who reported the same to be 43.2
and 42.2 months rospectively. The wresult »n overall
bagde 15 within the limits of the Findinzs mentioped
ahﬁw- -It is :-mtic:ed' that there is decresge in age at
first calving from the first gencration to the second
generatiog by 5.99% snd from the 2nd generation to the
third generation by 10.77%4. Mnally, it may be concluded
that the economic trait like age at first calving of
this berd is almoet comparable with the ones for the
sther breeds in India. SENCE A
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v Intervals-

The average calving interval of
the fo\mdat;ion stock of this herd wore 489.64 < 11.908,
477.139 ¥ 13,757, and 472.88 ¥ 17.93 days with 25.73,
25.604 and 27.08 per cent coefficilent of varlation for
2nd, third and 4th calving intervals respectively.
The overall avérage was 482.02 4 2.02 days with 25.909
per cent coefficient of variation. The results are in
agreenent with Stonaker et al (1953) on Red Sindhi,
§ingh et al (19568) on Hariana, Venkayye and Kricshnan
(1956) on Gir, Sundaresan et al (1854) on Red Sindhi,
Amble, Krishnan and Srivastave (1958) on Sindhi,
Ambley Xrishnan and Soni (1958) on Kangayan, Gir and
Kankrej, Singh and Chaudmiry (1961) on Sahiwal and
Tharparkar and Joshi and Phillips (19530 on Ongole.
Zhe results in this study were found to be in descending
order from the 2nd to the 4th calving interval which
agrees with the finding of Stonaker et a2l (1953. on
Red S.’g.ndhi. The average of the first calving interval
of the cows belonging te the lst and 2nd generations
were 536.24 = 10.27 and 521.35 < 12,87 days with 18,48
and 18,06 per cent coefficient of variation respectively.
The result of the first generation agrees well with the
£indinzs of Amble, Krishnan and Srivastava (1958) on
$indhi, Sharma et al (1951) on Harlana who reported the
game to be 534 - 25 and 530.8 = 8.4 respectively.
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The resulte of the second generation is in
good agrecment with the finding of Amble, Krishnan
and Srlvastava (1958) on Sinihi, who obtained the
same as 519 + 19 days. -

The reéulta- in this study for second and third
calving interf‘al {both for lst and 2nd gegeration}
were 461.76 & 10.00 and 446.08 & 10.796 days with
17.869 and 16.235 per cent coefficients of '?aria‘bion
respectively. $imilar results have been obtained by
Stonaker et al (1855) an Ned S$indhl, Sundaresan et al
(1954) on Red Sindhi, Venkayys and Krishnen (1956} on
Gir, Amble, Krislman & Srivastava (1958) on Sindhi,
Amble, Krishnan and Soni (1958) on Gir, Singh & Desal
{1962) on Harlana, Riger (1949) on Red Sindhl ard
Joshi & Phillips (1953) on Hagori and Ongole.

The result of the fourth calving interval of the
cows belonging to the first generation was 424,46 & 10.886
daye with 14.825 per cent coefficient of varlation whieh
agrees with the findings of Stonaker et al (1953) on
fed Sindhi and ¢ Jersey; Venkayya and Krj_.shnan (19566)
on Red Sindhii Singh (1957) on Tharparkar and Batra (1961)
on Sahiwal.

The overall avarage for the cows belonging to the
first and second gencrations was 487.79 £ 5.918 with 19.825
per cent coefficlent of varilation. It can be concluded
that the calving intervals of this herd 1s almost at par
with the other draft and milk breeds of Indla.
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Hoe of services per conceptions-
: The average number of

services per conception for the cows belonzing to the
foundation stock were 1.08 ¥ 0.025, 1.213 & 0,0596,
1.228 & 0.0632 ard 1.227 & 0,096 with 28.33, 49. 85,
43.078 and 52.322 per cent coefficlents of variation
for 2nd, 3rdy 4th and 5th conceptions respectivaly.
The overall average was 1.163 I 0,0250 with 42.648
per cent coefficlent of varlation. The results mentioned
above are not in agPeement with the findings of Singh
(1961) on Tharparkar, Tandon (1959) on ¢ Jersey X Red
Sindhl and Red Sindhi, Boyd et al (1954) on Jersey,
Holstein & Guernsey. These findings are much hisher
than the results in the present study.

The average pumber of services per conception
for five successive conceptions of the cows belonging
to the first generation were 1.16 £ 0.049, 1,42 30,049,
1.38 < 0,103, 1.82 ¥ 0.219 and 1.56 ¥ 0.208 with 39.31,
54.08, 63.98, 76.37 and 66.66 per cent coefficlents
of variation respectively. The overall average was
1.4085 ¥ 0,051 with 61.2 per cent coefficlent of variation.
The result on overall basis iz slightly higher than the
finding of Tandon (1969) on {4 Jersey X 3 Red Sindhi and
#lightly lower then the finding of Boyd et al (1954) on
Jersey and Lezates (1954) on Holstein in herd number (5)
who reported the same to be 1.3, 1.59, and 1.58 rog-
pectively.
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The average of two successive conceptions of
The cows belonging to the second generation were found
€o be 1.169 ¥ 0.0585 and 1.517 & 0.1539 with 36.44 and
54.58 per cent coefficlentsof varlation. The overall |
average was 1.29 & 0.068 with 47.8 per cent coerﬂcient-
of variation. The result on overall basis is in good
agreenent with the findings of Tandon (1959) on ¢ Jerzey
X § Red Sindhi whe has reported the same %o be 1.3.
The result obtained by §ingh (1961) on Therparkar is
mot In agreenent with the result of the present s tudy
who reported the same to be about 1.7. It can be
concluded that the breeding efficlency in terms of
mmber of services per conception is muich better
than those of Tharparkar and Red Sindhi amougz the
Indlan breeds.

Productive life:-

The average productive life in terms of
nmmber of lactations cempleted br the cows belonzine to

the fourdatlon stock and first genoration were 3.83 & 0.2196
amd 2.5  0.5129 with 46.21 and 20.516 per cent coeffi-
cdentsof variation respectlvely. The overall averace

was 3.62 3 0.208 with 50.5 per cent coefficient of
variation. The findings of Asker & Ragab (1951) on
Egyptlan cattle are slightly lower tham the present regult
om overall basis who reported the same to be 3.3 and 3.5
respectively. &ingh & 9inh: (1960) roported average mmber
of calvings in Tharparkar herd to be 4.80 % 0.37 which is
mxch higher than the present results. The £indings of
Dickerson and Chapman (1940) on Holstein is alsc mot
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in agreement with the present result which are
3.0 and 2,8 respectively. In the present gtudy,
-the result for the first generation is much lower
than that of foundation stock which seems to be
due to smaller number of observations in the
first generation than the foundation stock.

gex Ratios~-

The sex ratio was 110 males for every
100 females in th#s study. Proportion of male calves
1s much higher than the findings of Joshl & Phillipe
(1953) on Tharparkary, Ongole, and Kangayam herds who
reported the same to be 99.83, 94.5 and 102.75 males

for every 100 females respectively.

The phenotypic correlation between
age of first calving and first lactation yield was found
to be 0.130 ¥ 0.133 4in the present study which is not
significant. S$imilar results have been obtained by
Rajagopalan (1951+62) on 9indhi cattle and Singh and
Chaudhury (1961) on Sahiwal herd, who reported the same
to be 0.1217 and 0.09 respectively. The present result
is not in agreement with the findings of Venkayya ard
Erishnan (1966) on Red Sindhi, Gir and iyrshire X Sindhi
cattle who reported the same to be 0.44, 0.34 and 0.19
respectively which are highly significant at 1% level.
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Horitability estimate of first lactation yield: -
The heritability estimates of the first lactation

yield by intra~sire regression of offsprings on dams,
intra=-sire correlation of daughter and dam and paternal
halfesib correlation methods, were found to be .419 £
«354, o407 ¥ ,338 and .146 &+ .706 resp_ectivaly.

The results by the intra-sire regression and the daughter-
dam correlation methods were of the same order. These
results indicate that about 41% of the variation in

the first lactation yleld is due to genetic warlability.

In other words, 41 per cent of the selection differential
is expected to be recovered in the offspring. Therefore,
the results strongly suggest that luprovement in Increasing
first lactation yield in Bachaur herd 1s possible by
selecting individual znimals on the basis of their
performance. The heritability estimates by intra=sire
regression and daughter dam correlation methods in the
present study compare fawurably with the results obtalned
by Amble et al (1288) on Red $indhil herds, Panl (1960)

on Hed $indhi, Batra (1961) on Sahiwal, Johnson & Corley
(1961) on Brown Swiss, Hartman (1959) on Mariensee / Hecklen
horst Black piled herd,; and Laubscher & Allah (1988) on South
African Jersey herd. The results obtalned by different
workers have been given in table (G ).
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The heritability estimate by patermal halfesidb
correlation method was not in agreement with thdsa
obtained by intraesire regression and intra-sire .
daughteredam correlation methods. The heritability
estimate by paternal halfe=sib correlation is much
lower than the other two methods. The passibla. erpla=-
nation for such differences has been advanced by Lash
(1948). He observed that the covariance between hnlf-
sibs has to be muliiplied by four in order te reach an
estimate of heritability. This magnifies any errors
that may have been present in estimating and discounting
the envirommental component. Halfesib correlation
method does not introduce any systematic bias, but
merely allows the estimate %o be too high or too low.
The disadvantage of half-sib metheds, as compared with
parent offspring or fullw-sibs resemblagnce in this
respect would be cancelled if there were 4 times as many
degress of freedom in the data available for estimating
halfesib correlationsy as there are for the full=sidbs or
parent offspring resemblance. Similar explanation for
the interpretation of the results in the present study
also seems to be indicated here. However, it can be
concluded that the heritability estimates by intra-sire
regression and daughter-dam correlations are more reliable
than the halfesib correlations.

Finally, 1t may be mentioned that the mumber of
daughter-dam pairs was not sufficlent to warrant a reliable
estimate for the purpose of application.
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Loritability estimte of age at Firet Calvingi-

The heritability estimate of the age at first
calving were found to be +550 & ,388, .545 & .370 and
(=).423 & «790 by intra=-sire reéression of offsprings
on damy intra=sire daughter-dan ‘corr-elation and
paternal half-sib correlation methods respectively.

The results by the intra-sire regression and daughtere
dam eﬁrrelation methods are of the same order. The |
estimates by these two methods give an Indication that

S5 per cent of the variation in the aze at first calving
is due to genetlc variability. In other words, the high
value tells us that more than half of the total pheno=
typic variance 1s due to differences in the heredity of
tha dams. These results also indicate that 552 of |

the selection differentiél is expected to be recovered in
the offsprinz. Thereforc, the hizher estinates of herie
tabllity gives a wide scope for genetic improvement of
the herd in-reapect of age at XTirst calving through

mass selection. Similar results have been observed by
Amble, Krishnan and Soni (1958) on Kankrej and Tharparkar,
Singh (1957) on Tharparkar, Singh (1959) on Harisna and Batra
(1961) on Sahiwal herd. The results obtained by the
different workers have been given in table ( 7 ),

The heritabllity estimate by paterral half=-gib
correlation was not at all In agreement with those obtained
by intra-sire regression of offsprings on dams, and intra=-
sire daughter-dam correlation methods. The estimate was in
minus which may be due to sampling error. Howevers; it is
an indicative of zero heritability.
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Sinilar estimates of minus heritability have
been cbtained by Singh (1957) on Tharparkar, Amble
et al (1958) on fed $indhi at liogury and Amble, '
Krislman and Soni (1958) on Kangayam and Gir herds.

The estimates in tha present study are based on
comparatively smaller numher' of records. S$Soy the
conclusion with regard to the presence of genetic
vardance in respect of age at first calving requires
to be confirmed with additiongl data that would come wp
in future years. If subgtanclated, the values would
indicate that there 1g scope of reducing the age at maturiry
of Bachaur herd through selecﬁion apart from the adoption

of measures like feeding or managements.

Hepeatabllily estimate of Hilk Yield:~

The repeatability
estimate of milk yield based on three lactations was found
to be «366 £ .142 by intra=elass correlation method. 7
According to Singh and Besal (1961), the interpretation

of the present estimate of repeatability (0.368) is that
if a cow's first vecord axpreésed as deviation from the
contemporary herd average ls 10..0 lbse of milk, her future
life-time production is best estimated as 36.6 1bs. as a
deviation from the herd average. Similar estimates of
repeatabllity have been obtained by Sinch and I)ésai {(1961)
on Fariana, Fartman (1958) on Schleswiz - Folsteln, |
Carnairo (12563) on Brazil breed and Johansson (1950) on
Swedish breed. Slightly higher results than the present
estimate have been obtained by other workere which are
mentdoned in the table (8 )u
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The estimate in the present study is
based on comparatively smaller number of records,
80y the conclusion with regard to it needs confire
mation with additional data that would come up
in future years. If substantiated, the value would
indicate that improvement in milk yield by selecting
individuals in early lactation periods may be brought
about.
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Chapter (V).

SUHMARY.

figgaunRanainuan

A study on genetic and phenotyple parancters
of some of the economic traits in Bachaur herd at
Pusa had been made. The data coverinz the peried
from April, 1948 ¢o Docember, 1962 were used for
this study.

2. The phenotypic paramaters inciuded
the followings=

(1) M1lk Yiels.
(1%) TLactation length.

{(1311) 4ge at first calving.
{iv) Calving interval.

(v) lic, of services per concention.
{(vl) Productive life.

{'m Sex mtio.
{viil) Correlation betwoen age at first calving and
first lactation yleld.

3. The genetic parameters included the
followlng: =
(1) Deritability of firet lactation yleld.
(311) Teritability of age at first calving ands
(114) BRepeatability of milk yield.

4. The average milk yield of the cows belonging
to the foundation stock for the six successive lactations
wore 791.07 + 27.74, 955.55 & 36,07, 996,65 & 50.04,

1075.61 & 60,00, 1149.61 % 71.51 and 1143.91 L 95,04 1bs.
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with 32.50, 31.35, 37.20, 33,92, 26.37 and 34.23
per cent coefficients of variation respectively.

The overall average for the six lactations was
952.90 T 20.16 with 35.51 per cent coefficlent of
variation.

The averages ef the mﬂk yvield of the cows
belonging to the firet gemeration for the six successe
ive lactations were 1094.97 & 30.287, 1208,056 & 47.55,
1221.57 + 43.57, 1287,95 % 67.92, 1321.03 i 61.28 and
1346.83 £ 70.72 1bs. with 24.845, 30.47, 22.83, 8l.41,.
18.55 and 18.18 per cent co#fficients of variation
respactively. The oversll sveraze for the six lactae
tions was 1193.04 T 20.20 with 25.726 per cent coefficlent
of variation.

The avaragé first lactatlion yield for the cows
belonging to second generation was 1184.18 4 40,028 1bs.
with 21,806 per cent coefficient of variition.

‘ 5-_&' The average first lactation length for the
cows belonging to the foundation stock, first generation
and second generation were 247.38 % 5.427, 264.25 ¥ 4.273
and 258.62 4 6.860 days with 19.985, 11.19 and 12.088
per cent coefficlents of variation respectively. The
overall average was 254.34 & 2.486 days with 12.16 per
cent coefficient of wvardation.

G The average age at first calving for the cows
belonging to lsty 2nd and 3rd generations were 18501.56 &
29.87, 1411.80 & 32,65 gnd 1259,00 4 66,928 days with
17.785, 17.907 and 14.034 per cent coefficients of
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Variation respectively. The overall average for the
three generations was 1453.24 + 21.75 days with 18.14
per cent coefficient of variation.

7. The average calving intervals of the foundation
stock of this herd were 489,64 & 11.908, 477.139 & 13.757,
and 472.88 L 17.93 days with 25.73, 25.604 and 27.08
per cent coefflclents of variation for 2ndy, Srd and 4th
calving Intervals respectively. Tho oversll average was
482.02 < 8.03 days with 25,909 per cent eoafTicient of

The average first calving interval of the covs
belonging to 13t and 2nd genorations were 536.24 + 10,27
and 521.35 L 17.87 days with 18,48 and 19.06 per cent
coefficlients of variation rospectivelv. The average 2nd
and 3rd calving intervals (both for lst and ond generation)
were 461.76 4 10.00 and 446.08 T 10.796 days with 17.869 ard
16.235 per cent coafficlentsof variation rospectively. '

Tho average of the 4th calving interval of the cows belong=
ing to the first generation was 424.46 I 10.886 days with
14.825 per cent coefficlent of variation.

; 8  The average mumber of services per conception
for the cows belonging to the foundation stock were 1.08 &
0,025, 1.213 * 0.0896, 1.228 < 0.0632 gnd 1.227 & 0.096 with
28.33, 49.85, 43.072 and 52.322 per cont coefficients of
variation for 2nd, 3rd, 4th and 4th conceptions respectively.
The overall averaze was 1.163 < 0,0259 with 42.648 per cent
coefficient of variation.
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The average mumber of services per conception
for five successive conceptions of the cows belonging to
the first generation were 1.16 ¥ 0.049, 1.42 ¥ 0.0912,
1.38 + 0,108, 1.82 & 0.219 and 1.56 ¥ 0.208 with 39.31,
54.08, &3.98, 76.37 and 66.66 per cent coefficient of
variation respectively. Ehe overall average was 1.4085 &
0.081 with 61.2 per cent coefficlent of variation.

The average for the cows belonging to the second
generation for two sufcessive concoptions were 1.160 &
0.0585 and 1.517 + 0.1532 with 36,44 and 54.58 per cent
coefficiont of variation. The overall mkaverage was
1.29 + 0,068 with 47.8 per cent coefficient of variation.

9. - The average productive life in torms of
mmbsr of lactations completed by the cows belonging to the
foundation stock and the first geoneration were 3.83 4.0.2196
and 2,5 3 0.5122 with 46.21 and 20.516 por cent coefficient
of variation respectively. The overall average wag 3.62 &
0.208 with 850.8 per cent coefficient of variation.

10, The sex ratio was 110 male calves for every
100 female calves in the presont study.

11, The phenotypic correlation between age at first
calving and first lactation yleld was found to be 0,13 &
0.133 which was not significant statistically.

12, The heritability ostimates of the firgt
ladtation yleld were calculated by intreesire regression
of daughter on dam, Intra=sire daughter-dam correlation
and paternal balfecid correlation metheds and the results
were obtained to be .419 & .354, .407 ¥ ,332 and .146 &

»706 respectively.
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13. The heritebllity estimates of the age at
firet calving were found to be .550 L .388, .545 % .370,
and (=).423 £ ,780 by intra-sire regression. of offsprings
on dams, intraesire daughter=-dam correlation and paternal
half-sib correlation methods respectively.

14. The repeatability estimate of the milk yleld
was calculated on the basis of three lactatfon: and 1t
was found to be 366 L .142 by intra-class correlation
nethod. |
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