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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.






