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INTRODUCTION

One of. the important aspects of animal breeding is
selectian or choosing of superior parents for the next
ganeration. Individual selection is the simplest form, in
. which individuals with better phenotypié value for a trait
are sclected with tﬁe objective of increasing the mean value
of that trait in future generations. But, the relative
acononic merit of individuals in a breed or variety will
often depend on the better performance in different traits
and h&w should one takeAtheﬁ #ll into account in selection?
simultaneous selection for several charactexs, when all the
characters cengidered are not egually important, is most

effaectively acconplished by constructing selection indices,

Since -various' traits are weighted, selection on the
basié of selection index gives the best possible cconomic
results. The advantages of this method azes

1, Tho relative net cconcmic importance of a change in
each of the traits, assuses importance as a .composite
of the several _traits, weighted by their rélative net

economic importance, forms the goal of improvement

rather thon a single tralt,

2. The heritabillty or the magnitude of the genetic




variance for each of the traits and . phenotypic

variance for each trait also get due consideration.

3. The phenotypic and genetic cov;:iances anong each
trait form part of the 1ﬁdgx or phenotypic and genetic

correlations are also considézed.

1f relative economic values (a;) are assigned to the
tiaits, the net bresding value or merit i of an individual
can be defined az a weighted function of breeding value (G;)
for various traits., de H -% a;G, . UNow the problea of index
construction i3 to find out e suitable function I of
phanotypiclobse:vations (P ) available on each 1ndiv1duai in
such a2 manner that the individuals with higher H values can
be iéentitiad. it is the simplest to have a linear Euqction
1 -%fbiPi, where b; 's are estimated in such a manner that

the correlation (ru,1) becomes maximum.

The major difficulty in the constructicn of sclection
indices lies in egtablishing ths relative aconﬁmic value of
each trait required in framing the net nerit of the
individual, The relative economic values depend upon the
amount by which each unit of variation in it actually
increases or dJdecreases the net profit. Smith (1983)
reported that the efficiency of index construction is very
sensitive to changes in economic weights, S0 the use of
economic values based on the information about the cost of

production will aiways improve the efficiency of index



selection.

This index I "= h;P; is expected to result in maximum
progross in the aggregate génotypic econgmnic value H, While
the use of I zenult!in maximum progress in H, the means of
G; will change aithér in a positive or negative direction
d&pendihg on the genctic association between them, That is
to say, thoe use of the aelection index may sometimes result
in depressiﬁg ﬁhe genotypic wvalue of thg component traits,
In this case the breeder is interested in that sélection
index which would maximise the econoazic valu;, but &t the
: samé time ensure constant maan_ge:fo:mancas in sdme " of the
component traits or some linear functions of these, Such
rastricted selection indices were f£first constructed by

Kempthorne and Nordskog (1959).

The function of selection index is. to make optimal use
of the information available about the animals for
selection, The prospective parent can be selected based on
the information of own performance and of the progenies,
But as far as sexi limited characters are conce:ﬁad, the
racord of own performance which is limiteé to the other sex
<cannot be observed, 1In this case optimum selection indices
can ba'constructed.ccmbining information from fullesib and
hﬁlf-sib family avdzages, considering equivalent individual
characters., Based on the intéhsity of selection those

an{mala having the highest scores would be selected.



The efficiency of production of a dairy goat would
depend on the birth weight, age at first kidding, body
weight at first kidding and first lactation milk yield, The
production per day per goat in the flock would combine these
characters and -could ba considered as a criterion for
'comparison among 'apnimals within breed and among breeds,
some of the characters daciding the worth of an animal are
available csufficiently late in life. It will therefore be
nocessary to consider traits agailable early in life which
can predict efficiently the production capacity of an
individual having high heritabilities and bear large genetic
correlation with milk production, Selection based on such
traits separately or in combination may allow maximization
of genetic gain in milk production, Comparison 6f various
selection indices and identifying more efficient among them
and sujtable under local conditions would certainly help

future selection procedures for goats for given tramits,

The objoctives of the present investigation ares
l. To compare the different selection indices which
provida cstimates of breeding worth of individual

goats under K.A.U farm conditions,

¢

2. To study the relative efficiencies of Aifferent
selection indices based on goats maintained in the

KehoU farm,

3. 70 suggest a suitable sclaection. index on the basis of

the above,
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REVIEW OF LITERATURE

In practiée. " selection can seldom be limited to e
single trait, and aeveral traits have to be considered
simultancously. The old method of evaluation of animals by
scoring with different maximum points for different traits.
and then adding the points allogad, was an attempt to
achieve a balance between the traits, The weight given to
individual traits should exoress thelr conparative aecononic
.iméo:tance. This must be taken as an important step in

striving for rationalisation in animal production.

selection index is a numerical score assigned to
in@ividual to estimate its breeding value and is coustructed
by combining credits for the {(ndividual’s merits and
penalties for its defects. It brings about maximum genatic
gain by giving an appropriate weightage to all the

characters considered at salection,

This index is the best ostimate of the individual's
true breeding value by the followiﬁg propertics:
l. It maximisas the correlation betweson the true breeding

value and the index.

" 2. 1t maximiBes the probability of correctly ranking the

individuals on their true breeding valuc,




3. It maximises the genetic progress through selectioﬁ .

4, it maximises the mDean square difference between the

true breeding value and the index,

In as early as 1936, Fairfield Smith constructed an
index for selecting varieties of Wheat. He expressed the
value of a plant as a linear function of its charactars.
Then using the concepé of a *discriminent function', a
linear function of the oﬁse:vable characters is derived
which will be the bast available gulde to the genatic value
of each line. He showed how the e#pectation of ‘genetic
advance' over tho mean of the unselected population for any
given selection intensity may be estimated and used to
compare the relative efficiencies of various breeding

Programmes,

Hazel and Lush (1942) compared the efficiency of index
salection with that of the other twol methods, tandem
selection and independent culling method, They showed, the
genetic gain from these three-methods are in the rank order

index selection > independent culling > tandenm aelectibn.

Hazel {1943) extended the technigque of selection index
to selection between individuals in an interbreeding
population. He dJdeveloped a method of computation of linear

selection index on the basis of Wright*s path coefficients.

Panse (194G) compared strzight selection with selection



indax constructed on the basis of “discriminent function' in
poultry. The traits included in his study were rate of lay,
a9qg weight, age and body walght at first egg. Baszed on this
study he concluded that selection index method is superior

to straight selection,

Lerner et al, f194?) conducted a study in a randomly
selected sample of the progeny of a Wew Hampshire flock with
respect to body weight, shank length, Reel length and breast
width at twelve wesks of age., The results expected from the

use of indices involving these characters were found to
increase tho efficiency in rate of improvemant by 16 to 14

rercent,

FKrueger et al., (1352) constructed an index for
selecting birds to improve eag production, The h” of their
pazticuiar measure of this character was /,28; that of the
indax which involved seven other traits -(early and later
body weight, sexual maturity, extent of short and long
pauces in the courss of the laying period, persisténcy of

production and viability) was 0,35,

Bernard et al. (1954) constructed two selection

indices for the improvement of pigs under farm conditions,

Abplanalp and Asmundson (1956) tested the effectiveness

of a selection index for the improvement of breast width in

New Hampshire Fryers., Two lines were derived from a single



poéulation by means of mass selection. Parents of the line -
were sgelected for increased breast widths, Those of the:
sccond were selected on the baéls of an index by combining
body weight, breast width, shank length and keel iength.
Index selection had basen predicted to give 13 percant nore
rapid gains in breast width than selection on the basis of

breast width only,

Osborne (1957b) cxplained the use of sire and dam
family averages in increasing the efficiency of selective

breeding under hierarchical mating system,

ianson and Johnson (1957) developed mocthods fbr
calculating and evaluating a general selection index
obtained by ©pooling information from ¢two or more
equ:iments. A polnt of interest noticed by them was that
the ratio of eipected genetic advance cexpocted for the data
utilizing & selection index 1s the oxpected correlation
between the indices of phenotypic values obtained with the

two indicen.

Yamada (1958) constructed an index in Poultry by
incorporating the traits sexuval maturity, egg production,
e3g weight and body weight for the .use under Japanese

conditions.

tiogsett and Nordskog (1958) studied the application‘of

selection indices using data ffom fifteen lines of poultry



at Iowa State University. The characters included were egg
'weight. body welghh and laying rate. The authors found that
placing restriction on egg weight would cause a reduction in
net efficiency by only 8 percent compared to thg index in
which no suéh restriction was placed on any character. But
placing restriction on body weight reduced 'the net
efficiency by 4G percent, Selection on laying rate alone

would reduce the net.efficiency by 35 percent.

Keapthorne and Hordskog (1959) preseqted an interesting
mathod of maximizing genetic prograsses under the
restrictions that progress in cartain linear functions be

[=12) o 1

Ahmed (1961) constructed sclection index £for Haryana
cattle of Indian Veterinary Roesearch Institute using five
traitss agé at first calviag, first calving interval, first
lactation yield, body weight at first caluing and butter fat
percentage. The first ihdex was formed by combining all the
five traits, second one involving the first four traits and
the third iqvplving only the first three traits. The third’

index was found to be the most efficient (HHI-G.GZSD.

Tallis (1962) extended the  method of Xempthorne (1959)

in the case of selection for an optimum genotype.

Rinot (1965) dealt with indi:ecc selection whoere sone

components of value werc not included in the index, He
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treanted only the case of two traits, but iandicated the

possibility of extension to many traits.

Acharya (1966) dsveloped the index for Haryana cattle
of Government Live Stock Farm, Hissar using thres
characters: age at first calving, first lactation milk yield
and first calving interval. In this case the correlatiocon

betwaan I and H was .86,

Jazes (1968) obtained an index to wmaximize genetic
improvement in linear functions of scveral traits under the
condition that 1lincar restrictions are iﬁposed on the index
‘coefficients and on changes in ths means of cerxtain
charactaers, Through this modification changes in sorme of
the characters can be raestricted without affecting the

developaent in the others,

Singh, Acharya and Sundaresan (l968) showed the method
of calculating the relative economic values, In this paper
different selection indices for genetic advancement in
llaryana cattle wore calculated by using the six characteras:
birth weight, waight-at first calving, age at first calving,
2ilk yield in the first lactation, first service period and
first dry pariod, 7Two series of ;alection indices, aach
conprising of the same types of 18 indices incorporating -
different cémbinations of 3ix traits were developed. In the
fixat series, the aconozic weightages assigned ¢to all the

six characters were the same as that actually baon
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calculated for each, In the second series ejgual economic
woightage was given to sexvice period and dry period whereas
for the other traits those reanained the same as before.
Comparizon of the ralative afficiencies of the selection
indices of the twe sories showed . that the ‘index
incorporating all the six traits was the most efficient for
both series (R,,=0.,9999). Tho second best was the index

computed by omitting birth welght in both series,

Sinéh, hchary& and iiswas (1970) constructed an index
comprising age at firﬁt kidding and £irst lactation milk
yield., The use of this index resulted in an increase of
21.5 kg in first lactation milk yield, a decrease in age at
first kidding by 88.6 days and an increase {n kidding
interval by 14.2 days.

Marutiram, Jain and Gopalan (1972) constructed
selection index for the improvement of Poultry based on the
combined inforﬁation 0of £ull-sib and bhalf-sib families by
combining information on dam {n addition to full~sibs and
half-sibs. The breeding value of 3 bird was given by them
ass |

. N ) .
I-G-biP+b2£i+b5c+b4D
where P = gun parformance
T = mean of it's paternal half-sibs

C = mean of it's full-sibs

D = dam's perforzance
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For selaction among {females, two combinations with and
without the vse of record of dam were considered, Similar
.cnmbinationa wore considored Ffor salagction among malos
excluding the individual's parformance which ﬁilll not be
available for sex limited characters. Fronm the comﬁatinons
of the indices, it was observed that the inclusion of dam'a
record in addition ﬁo information on aibs resulted .in aﬁ
apprecisble gain of 4 to 6 percent in fenales and é to é?
percent in palas when sire &and dam familien were small apd

heritability is low.

Prasad and Prasad (1973) constructed threo pelection
indices for improving Tharparkar herd at Patna, The’t:aits
~included in their atudy were figst 1actationl yield,
lactation length, first calving interval and age aé first

calving.

A comparison of sslection indices was done by Bouil;én
and Ricordeau (1975) for the three characters; 100 éay milk
yield, milking time and milk protein content in goats., The}u
constructed five selection indicea incorporating all these.
characters and astimated ¢the gonetic gain associated Q&Eh
each of them, It was concluded that selection for =pto;ei'p

yicld is as effective as any other salection index.

Rangonathan et al. (1979) made a comparative siudy'ofg

index selection for eyg prdduction and agg weight ' versus
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selection for egg mass in chicken,

Part recézd egg number and parcent prcduction upto 280
days of aqa wara compaxad by Kotaiah and Rengaonathan (1988)
by using tham as components of indices constructed along
with 2ge at seszual datu:ity, body wazight and e©og weight
using different gsets of economic values in white Leghorn

flocka.

siﬁgﬁ and Acharya ilBBG) conatrucged uelecﬁion indicaes
for a closed flock of Beatal goats located at liissar,
faryana. ﬁenderson;s zmodification of_ Hazel's method of
constructing selection indlces (Karam et al. 1353) ¢to
maximize genetic gain in lifetime production was used in
this investigation. . Indices were coxzputad with possible
combinations of age at first kidding, first lactatlion yleld,
firgt lactation length and first kidding interval. 1t was
concluded that aa index coﬁbining all the four traits would
maximlize not only the genetic gains in lifetime production
but would maximize improvement in all thesc  traits.
Howasver, if selection was 0 be based only on ona trait, the
selection based on the first lactation milk yield will bring
the largest direct positive response in first lactation milk
vield and also the largest corrclatod response in lifetime
production, The correlatcd responses in the other tralts in
a desirable direction would be rathor amall relative to

direct selection for these tralts or sclaction based on the
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indax combioing all the traits,.

Akbar (1981) made a study for commercial eg9g production
in two breeds, Barred Plymouth Rock and Rhade Island Red,
£ighteen selection indices wore constructed £rom the four
traits viz. rate of lay, age at f£irst eay, adult body
waight and mature agg weight for cach breced, These included
ona «onventional indaex, two non-weighted indices, s6ix
rastricted indices, aizx optimum indices, two retrospactive
indices and one base Index, These indices were ranked
according o {1} corralaticon betwsson aggregate breeding
value and the index and {2) the expacted progreas in genatic
econoaic value after one goneration. The two moethods gave
identical resulets, The conventional index was the mest
effective linear combination of the four traits for each

breed,

Ahuja, Prakash Babu and Aggrewal (1981) constructed
selaction indices . for the improvement of four week body

welght in Japancae quail,

Saxena, ﬂohapétra and Mehta ilgazy collocted data on
white Rock and Hew iHampshire females over two gencrations
and constructed indices for dam-line gtock, The traits
congidered were body weight at 10 weck of age, ?ate of lay
to 40 waak'and'agg weight at 48 week age.' The accuracy of
thoss indices were 9.64 and ¢.46 for white Rock and Hew

Hampshire respectively.
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Narayanikutty (1983) wmade a comparative study of
selection indices in Poultry. The characteors under hér
study wers 20 week and 40 week  body weights, egg weight and
agg production, of the general selection indices
constructed for selection among males and females, tho one
including the racord of dam was found to be more efficlent
than the one without tha racerd of dams The simultancous
solection index cembining all tho tralts was found to be
superior to straigﬁt salection, Froam the three restrictcd
sclection indices conastructed by restricting eég waight, 40
waek body weight independently and egg welght and 40 week
body welght combinedly, only éhe reatriction on egqg weight
wag Eound to be effective, out of the seven phenotypic
indices constructed, the index between the main tralt egg
- production and the auxiliary traits 27 week bady weight angd
4% week body weight was found to hbe the bast 15 improving
the main trait eygg preoduction. Coxbined selection indices
for méles conbining informztion frém fullesib and half-sib
family averages were also constructed for each character and
these indicag were arranged in descending order to choose
the bost parents, The expected rosponse due toe this indes

was also calculated for each trait.

The importance o0f clutch size in a nulti-trait
selection index wame studied by Renganathan et al, (1983) in
single comb @White Leghorn parents., The characters included

in his study were clutchn size with eggy number, egg mass, egg
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weight and age ot sorual maturity. Nine geolection indices
wers constructed ; these included clutch size with various
cazbinations of theix production traits, The most efficient
index was the ona whieh- included alli the characters,
omission of cluteh size reduced the net efficiency of the

index by 15 to 20 percent.,

Dav Roy ot al, {(1983) constructed four selaction
indicas in nale, fexale and in combinsd sex, taking
conbpinations of body welights at 4,6 and 8 weeks of age in
broilexr chicks. The accuracy ef the indices ranged from
9,47 to 8.51 in males; 6.62 to 0465 in femeles and 0.51 to
£.52 in the combined aex,. Maxinuz genetic gain was expected
from the index incorpotéting parazater estimates of {emale

progenies,
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MATERIALS AND METHODS

Tha data coilected for the present.  Iinveatigation
pertain to the Malabari, Sannen X Malabari (8M), Alpine X
Malabari "{aM) and AM X 2aM (P, A) goats maintained under the
same manayement practices in thae farn of the AICRP on goatsa
for milk at Hannuthy. These include records from 71
Malabari goats, wmates of 18 sires; 95 SM goats, mates of 8
sires; 143 AM gﬁuts, nates of 5 sixes and 64 F,A goats,
mates of S siross The data waere spresd over 1l yea:S (1574
through 1984), Kidding took place th:dughéut the vyoar,
Birth weigbt, body welght at first kidding and first
lactation yield in 128 days of lactation wore recordsad in
kilograms whereas age at first kidding was taken in days.

Sires with atleast 3 progenies were only considered,

Heritability coefficients for the four ch#ractera WwWera

eatimated ueing half-zsib analysis for each bread,

Relative Economic values:

Rélative economic values were calculated according to

he method prepented by Singh et al. (1968). The celative
econonic value for the two traits viz. age at first kidding
and first lactation milk yield were calculated by taking

into considerxation the amounts of feeds and fodders fed per
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head per day to the various categories of animals, thelr
monkhly labour, suge;visbry and miscellaneous charges. Fox
this purposc, animals were catage:iaed\as kids (upto 3
months of age), female young stock(3 to 6 months of age) and
female stock (§ months to age at firat kidding), Relevant
information was collected for a poriod of 2 coaplete years,
from Janvary 1982 to Decesher 1983,  Information on such
itens ag the amwount of grass grazed in the pasture, aipaases
on housing' and shelter p:aviéed, rmedicinal charges &8ad
income from animnls in the‘form of manure and sale proceeds
of goats wuore nét* dirgotly available and hence not
collected., Coste for the  different varieties of feeds and
fodders du:iﬁg‘tbis period were aléo collectad, hpp:op:la;a
cost for total amounts of different varieties of feeds and
fodders fed dering this period te the various categories of
animals were calculated, To these the labour, supervisory
aad miscallangouws charges evaluated separately for each
category of animals wore added. The organisation of labour
was such that one separate labourer was engaged for avery 24
kids, for avery 3B_anihals of fexmale young stock and for
aﬁnry 43 adult animals, Two stockman and at anizal
attenéent each draw%ng 2 salary of 5@ rupees per mantﬁ ace
taking care of the nnimels, The cost per head per day for
aptaininé the age at first kidding was computed by 4giving
due weightage to thé length of age and laboug pald to the

diffe:enﬁ categories of animals. The cost valus of milk was
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calculated f{rom the rétes at which milk was sold during the
different parts of thg 2 years, The economic values Ifor
birth weight and body'weight at flrst kidding were estimated
directly on the basis of the sisple -zeg:ession of first

lactation milk yield 6n these two traits.

simultaneous Selection Indicea:s

Selaction indeﬁ was constructed by combining the four
iaportant ecconomic éiaita, viz. birth weight, ago at first
kidding, body weight at £irst Riddiné and first lactation
milk yvield acco:ding to the construction 6£ Emith's

discriminent ﬂunctioﬂ (19386),

Let £; be the phenotypic value of the character i for
an individual, made up sdditively of two parts, a genotypic
value G; defined as the average of the population valucs
possible over a population of enviconaonts, and an

environmental contribution E;, ie. P; = G; + &;

Assure that the genotypic value G; is ccaposed entiroly
of additive effect of genes anﬁ therefore G; is also the
breeding value of fthe character i, an@ G; and E; are
uncoctelated, Further
"B 1§Fiﬂi define the net merit of an individual and aj, the

relative economic weight given to the trait i.

Since G;'s are unknown, i cannot be used as a criterion

of selection. Under the circumstances, swlection haz to be
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based on moze phenotypic values ¢of the various charagtars.
How the function

b -%;#ipi where b;'s »sre unknown coefficients to be
_ datermined; in such @ wanner that the function I may best
discriminate those individuals with the highest genotypic
economic score, H. The principle of detormining b;'s,
therefore iz that the correlation v, betwcen H and I i a
maximum, For thiz the ncrmal simultaneous eguations for the

four traits were set up as:

4 4
iZ:';l bipij @ i2=1 aiGij = AJ
ie. Ph = Ga
- n.l:-
-1
Hence b=pCa
whore P o ‘pij’ is the phenotypic ?ariance-covariance matrix,.
G = (ﬂij) iz the genotypic variange-covariance matvix,.
b = the column vector of regression coefficients,

& = the column vector of economic values.

The discricinsat function or the ssolection index was
then constructed as
I = b, X +b,R, +b; X b, X, whore b}, byy b, and b, are the
waighting £actors aetermined from the normal eguations and
Rie X0 X5 and X, :qpxaaent the charactara birth weight, age
at first kidding, body welght at first kidding and first
lactation milk yieldirespactively.

The expected genetic advance at f£ive parcent intensity

of selection was calculated using the formula
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9
where ¢ is the intensity of selection and z is the ordinate

of the unit normal distribution correaponding to the point

of selection,

The expected gsnetic advange due to straight selection

vas obtained by putting b;=a; and using the formula

2 == 48, 8, G;:
et 1/ % ? a; ag ?i]
for the same intonsity of sslection.

The petcent gain {n officiency in ezpscted genetic advance
due to selection index over that duo Lo stralght zelection
was calculataed using the formulas

Expected genetic advences due to selection index

(e - e "y e - =1) X 186
Expectsd genetic advance due to straight aslection

This index was constructed £or ezch charschkey and for

a¢ach broed,

rRoptricted Selection indicos:

The principle underlying the conszuction of restricted
solzction indices is to maximize the aggregate genotypic
n .
econouic value A =Ja;G; based on n charactexs, subject to
i

<1
the constraints that the genotypic value of r  (<n)
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charactors do not change,. ie, G, = ¥V, .‘k « 1, 2,

3.0...0,3)

kel
The linear function I -Elb; P; of phenotyplc values are
ko be determined such that xjyp is maximum subject to the

condition cov{i,G ) = &

a' Gb

r,. = : -
Al v (& Ga) (& Pb)

If

sevee Cyﬂ‘

0
=
[ ]
Tre » 0P
)
ey
]
De ¢ GO 6

DD QO

i

be the column vectors each of n e¢lexents, then

coviI,s, ) = ¥ GC., kK& 1y 2, eescyk

Maximizing £, Subject to the condition cov(i,Gy) = 6 ,

-

we get

-1
bs{1=-2CC(CGPGC)CE] P
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a
vhers I on X n ideantity matriz
.§1- inverse of the phenntypic vazriance-covariance
matrix
G ® genotypic variance-covariance matrix

a » colusn vector of economic values

The restricted selection index I @b;X+ b,X,+ b X,# b, X,
imposiny restriction on birth weight (X,) was constructed,

In this case, the transzpose of coefficlent vector was takon
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The esstimate of "h*' values which maximizes tho
correlation between the bresding value A of the individual
and the index (I) and at the same time Jo not allow any
change in X, uwas obtained from the above formula for four

characters,
The 3,0 of b {restricted) was obtained from 80 =vVea’G D

The genetic advance &) in individual chacractetrswas

calculated using the formulas

G b

A }é [} A T G 3 S U T
vV a g
finilay procedure was adopted for the construction of
restricted selection index for oach of the other ©wo
charactoras- ayge at first kidding and body weight at first

kidaing.

bestricted selection index iaposing restriction on both
birth welight and age at first kidding was zlso constructed.

The ceoefficient vector taken in this case was

o w0

o
—

- &

The “h* values wuoro optained as estimated in the abaoveo

ChHBd,
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The genetic advance in individual character was

calculated as

. z G b
A¥y = =
- g v a'Gb

Similarly selection ‘ indices were congtructed to
determing the effect of various combinations of the three
traits viz, birth waight,age at first kiédding and body
welght at first kidding for each bread,

Phenotypic Selection Indices

Phenotypic selaction indices for selection of the main
trzait firat lactation milk vield ( Y ) was constrocted
according to Narain and Mishra (1975) by taking intoc
coﬁsideration the suxiliary traits birth weight (X,), age at

first kidding (X,) and body welght at first kidding (X;).

The phenotypic index between the qzin trait- first
lactation milk yield ( ¥ ) and birth weight (X,) was given
by

I, = ¥ = b X
by, the regrassion coefficient of ¥ on ¥ was calculated ss

f) 17
0%
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where
@wj,- phanotypic correlation bhetween first lactation
milk yield ( ¥ ) and bizth weight ( %,).
0Y = phonotypic S.D ¢f the msin tralt first lacation
silk yield ( ¥ )
0%, = phenotypic 8.D of the trait, birth welght { X,).
Efficiency of this index wan estimated as
p. lnlmdE g
vhare
Yex, = ganatlc'co::elation betwesn the traits, first
lactation milk yield ( ¥ ) and birth welght ( X;).
hxi' squaze-root of the heritability coefficient for
the trait birth weight ( X,). ‘
h, > scuare-root 0f the herltability coefficient for
the trait, first lsctation allk y§ald (Y )e
The phenotypic index betwesn the main trait- first
lactation milk yield {( ¥ ) and the auxiliary traite aye st
firat kidding (X;) wes calculated as
Le ¥ =X,
where b, = ragreszion of ¥ on ¥,
0%,
f%%;n pheneﬁyyic corzelation batween ¥ and xil

0X, = phenotypic 8.9 of X, .
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Efficiency of this index was tested by
1~ fexa(Ywry b/ 8,0

g = -

) fl-PIfgg
rhenotypic index betweegn the main trait- first lactation
milk yield (¥ ) =nd the auxiliary traite Dody weight at

first kidding { X3} wos calculated es I, = ¥ « b, 4.

0y
wvhere by -F?xb -
G5
wheLe szb = phanotypic correlation belween ¥ and X4 o

hx, = sguere-root of the heritabiliity coefficient

for the trails xs-

Phenotypic index between the main trait- first lactation
milk yield (¥) acd the auxiliary traits- birth wveight ({X,)

and ace at first kidding (X,) was c¢onatructed as

1 - Y bd bIKI- baXa

4.

Oy ¢ @xi _-ﬁxz E:i X,)

Nh@z& bl [ ] O AL A 0 TR G U dnr e A S A

0_1'2-1 (}." le-l 39_)

Oy (g5, = ﬁxi ﬁii’z}
and b, & = ccenenae
sz ‘1"Fx1x2.)

whwte'ﬁiixzn phenotypic correlstion between X, el X,.



Bfficiency of this index was given by

h
(1 -inxE) - FYKI (Y‘.}wl - - Y&xz - ﬁ.ikz ) *
h, h,
1]
f;xz( Ygxi -K11§132 - Y§32 ;xz ,
y : Y

E - rop—— - o - R T 20 S ol D

Vi 1 P2 %) § 1 =P UK, - F 8%, PR %, + 2128, [X5p %, X )

The phenotypic index betwecen tha wmain traite fi:ﬁt
lactation milk yield (¥) amd the aunriliary. traitge Dbirth
welght (%,) and body welght at £irst kidding (X;) was fitted

ag

Gy (ﬁ'xi - @xaﬁclxé)

S e om S ke R T Sy R

where b, = -
(H{i ( 1 -lexé)

Oy (ﬁvxz, - ﬁrxifjxixﬁ)
b5 o W e 0.t 0 o

O?.-:b ‘1"P‘{1 5)

where fgixs = phenotyplic correlation betwaen X, and X, .

To test efficliency of this index, the zollouing fornuln was useds
(1 -inxz,) - fex, tfmi- - Y\:z, R, %,) +
hy
ﬁexz,ﬂ%hl /glxé - T*.'xr,-
h

y hy

‘B L] A S S P S VR WO e SR W e Iy h o - T e S ks el o A -OED  dae lh an  E
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The phenotypic index between the main trait- first
lactation milk yield {¥) and the auxiliary traits- age at
first kidding (X,) and body weight at first kidding (X;) was

given by

oy (fx, - ﬁrxb Eczxz,)
where b, = -
2 - 00Xy (1 -Pixlxs)

O Y ‘ FYK& - FYXQ_ F}?g_xs, fg‘?_t-{
b = - - - )

where f§2x5n phenotypic correlation between X, and X, .

Efficiency of this index was tested by

2 hx : h
(1 -Prxg - (4%, ( Vemy- " = Vix, = ﬁ(zxsj "
hy, hy
- hx h
@Ka ( YYXQ_"' 2 @.2}{6 - ﬁXS-X5)
. hy hy

E = S e S D S v -

Y S yE T 2 ¥3 ¥) il - Heunta

The phenotypic index 17constructed'between the main
trait= first lactation milk yield (¥Y) and the euxiliary
traits- birth weight (X; }, age at first kidding (X,) and
body weight at first kidding (X,)was given by

1 2 Y - bixi-‘ bzXz"' b5X5

7

b,y by, by were evaluated by the following formulae:
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.
et N

it [ '
Lo/ Oy
e . {

. ‘.d;;'! ' 0_'}51 .
.f‘,"/'; ' i ﬁ(}_ }'{5( [JYXQ_ @C?_xz,- ng‘b) l
E?f"/ -x ,‘ | e= 2. 2 2 - o an oo o mm v

(L =P R Xm P iy X =P XX, 2 1%, %, [%, Xy [%aXs)

.’r::fi ‘.". ,O_E' -

///f *j{ G_;_ {PYK2{ 1 -szbxl} + ﬁ(lxg.( E’Ki E:5x1" ﬁx5) +
b" };ﬂ ‘ : ﬁclxj( ﬁzxs Ecsxi \szi) ] e
/2’ i1 -Px \:2~Pz=.1x5 P %ot 2 [%,X, 1%, %5 1%, Xs)

’f/',’.,: : O__

o Y 2

f - (,@xb( 1 ..P,sgixz) + anxi( P!txg_ ff(jixz- ﬁ!xii +

/ : A :

{?{532( @Xi ﬁix:’.“ ﬁ-”{z) i

¥
b f{‘ * o e e 4 . W gen 0 U A - - - S
i

AR IR (1 -P?l‘iz-Pxiﬂa'F Kzﬂa"‘ 2 [xg% X %y X 5)
(RN

ufficigncy of thies inder was tested by
.";. [ (l""lebQ) il‘Pzﬂxs] (l"‘P}szb) +

: 's" o 'i‘.x I
A ﬁex { Y&x - ﬁ X = Yex, = ') o+
i 1 2
'{';' Pl ' hy h)’ :
it o .
ea ' P X.S F . hx2
; ' . YXQ_ ( ﬁxb - X:,_Xz, - ﬂgz .- } +
'f. Yoo hy h)’
P h he
E ’ i-; P —"-'_ L4 L | A S O A NS S S S S0 WV O AN S S0

\f{ (1 -lexz) (2 -Px X3 (L -szlxb) ( 1 -Pyxi-Fuz
Psrx - P< Ky - P1x1x5- P Ko Xat 2 ﬁ:xi loxxz @ (Xt
Fyxl ﬁzxs f?flx5+ 2 Pni Pyxs fzj{xs) ]



Combined Selection Indices:

Optinun selection indices for the selection of males
and famales for the four characters gsparately were
constructad according to Naraln et al, {1373  a,b).
information on the breeds- Malabari, 84, AM and F, N were
pooled together because of the insufficiency of fulle=gibs 'in

individual flocks,

The optimum zelection index combining information froam
individual's own peffo:mance with thoge of fullesib and

half-aib family averages was gliven by |

I = (P-P) +B (P =P) ¢D, (Pyg=F)
P ' = daughter's own performancea
P = flock average |

Py = full-sib fanily average

P,. = half=3ib famlly overage

2m(1=h")
b = SONR MG AP ER WD AP ST W3-8 W A N A A .

1 [ 4+ (7; -2)0"]

4T (1-1) (2-1)
RIS S S IR I
where d = avezage number of damg per sire.
n; = average number of daughters per dan family for the
sire i,

h = hecitability value for the trait,



31

The optimum selection index for the selection of males
coubining information from full=sib and half-sip family-

averages was alzo gonstructed as

. I, =% (P ~F) +b (P, =F)

b, and b, can be calculated using the formulae given above.

Tha expoected roespoase due to selection forx fonales

based opn tho index at 25% Intenslty of salection was glven

by
[ o (3 (Fea)

S A 2T (2=%) * SRS (4+(Pe2) K]
SERLE S AL IR,
45d14+ o 1+d)=2} v

whera -

1F = = where ¢ is the intenaity of selection and =z
is the ordinate at the point of selection,

phenotypic 5.0 of the trait,

e heritability valus,

= averaye number of ‘dams per siro,

sl oy =, @
2

average number of davghters per Gam family.

The expected responsa dug to selaoction for males based

on an index combining information from fullegidb and half-sib
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family averagoez for the intensity of selection 1, wasn given

by the formula

116"2\2[?;{ (E‘i-l, .
m 7 ™ @ {4+ (f0=2) K]
(g+l)2 Yo

-~ A I Sy 2 S D D e N B }

fa+r{a(d+1)=-2)n1

where 1, = whero g ias tho intensity of soelection and =

£ 15

ic the ordinate at the point of selection,

Cencral Salection Indices:

Marutiram et al. (1972) veported thet the index with
the ure of record of dam wes zore efficient than the ané
without the use of record of dam for selection amonyg females
and males,. Byt inforzmation portaining to :he four
characters under study weze not available for most of the
dams. Algo the number of full-siba in esch  breed was found
£o be ver} less. S0 genczal selection ‘1ndieeh for the
selection amony mélea were constructed according teo the

modified form of Csborne’s index (19576} -

P . -

even though this lndex was provad to be less gfficient than

the Marutiran'’s index (1972),
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Where P = own perforsance
H = mean of it's ‘n' paternal halfesibs,
The *b' values were estimated using the formulse
b,=h (16=hil) /0
b, 4 K (1=H)/Q

where D = 16 = t?!-l

n-
2] O o g O P o Sy iy W s D A Tl s e
14+ (n=1)h/4
where hzis the heritability coefficient,
The nultiple correlation between tne index (1) and the

braeding valus (A) was obtained from

. i
Rpy = / by + = b,
These indices vere constructed for each character aud

for aach breed,
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RESULTS

The relative economic values for the four traits viz,
birth weight, age at first kidding, body weight at f£first
kidding and first lactation milk yield were calculated by
taking into consideration the cost of production of cach

trait.

Cost for the differant varjeties of feeds onéd fodders
doring the period (January, 1982 to Decamber, 1983) were as

given below

Average cost of kide-startor = 1,93 Ra/Kg
Average cost of concentrated feed = 1,57 Rs/Kg
Average cost of fodder including transportation

charges = 3,19 Rs/Kg

Average guantity of nmilk fed to a kid based on its body
weight during the periocd of the first three months had been
calculated as 511 gms/day.
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Table 1, Copt Per Head Par Day on various Categories of Goats,

L 2 J T 2 1 2 1 L 4 1.1 1 . [T}

5l.M0 Category Feed itess {(dally ration) No.,of cost of Cost/

A s o <P ol D 3 S TR U i D R e Y A iy e ol 0 B S SR goa tﬂ labour head/
conc.feaed fodder milk fed . (Rs) day
(am) (kg) (ga) {R3)
1. Kids 360 Fe75 511 369 D07 1.9¢
(kid-stacter)
2. Tenale young 46Q 1,25 - 317 G.U5 1.06
stock .  (kid-sztarter)
3. Adult 372 0.03 lel2
Adults 4494 2.09 -

4th month of
pragnancy 600 " 3.88 .-

54h month of
pregnancy 780 3.68 -

wip mn e ol win Wb Cis WS A A lpy 0 W D S S e EE em A0 by shin sult Aiel ukth w0 N A S

The cost per head per day for attaining tha age at
girst kidding was computed by giving due weightage to " the
length ©of age (in daya) pé;taining te kids, female youny

atock and adults as follows:

Ra la34 X 90 days + Rs 1,06 X 90 days + Rs 1,12 X 423 days

[ 4w e @ Buk diy a i R S S P W OF B B - e e dpn ane vl dhe i Gl sl @y S EE A0 S50 020

96 Jdays(kids} + 96 deyes(fenale young astock) + 423 days(adults)

bl 1.23 Re. por head per day

or 36.9 Ro. per head per month,

The cost value of wmilk was calculated from the rates at
which milk was seld at Jifferent parts of the 2 years,

Difforent rates were:

Rate from l,1.82 to 15,9,83 (for 20.5 months) = 2,20 Ra/kg




36

Rate from 15.9¢83 to 31,12.83 (for 3.5 months) = 2,60 Rs/kg

The average rate at which milk was sold cones to

2020 X 2045 * 2468 X 3.5

24

e 2,26 Rs’kg

The regrescion coofficient of milk yleld on bicrth

waight was 12,96 and on weight at first kidding was 3.383.

Since older age at first kidding is not desirable from

the economic point 0f view, the relative ¢cononmic waight'fo:

thig trait was assigned o negative sign,

The economic .

woights for the other three traits vere given positive

signs, becauss any -increase in

aach

of than would

conseguently increaso the net valﬁa of the animals. To make

the calculations easy and mesningful,

+17 had baen added to zach of them,

7able 2. Reletive Economic Valuas of the four Charactars,

a constant valua of

g o S W S W] G O i

-

Trait Unit of Cost/unit Relative Corrected
maasurencnt {R&) sconemic relative
values e¢cononic’
values
Birth weight(X,) Kg 29,28 ‘ 12,96 29496
hge at first
kidding(dy) Hanth 36,96 =16433 fe67
Welght at first :
Tirst lactation
1,80 18,568

milk yleld(x,) Kg 2:26 .

- .




The corrcected economic valuas coded in Table 2, were

used in the construction of selecticn indices.

Eetimate of haeritability coefficients, computed by
half-sib analysis method for the breeds Malabari, Sannen X
Malabari (SM), Alpine X Malabaxl (am} and AM % A (F.A) wera

presented in Table 3.

selsction indices wore constructed by difforent methods
for sach breod separately to wake a comparative atudy of

these indices breoedwise for tho improvement of goats,

Bilmulbaneoys Saeloction Indiges

Simultangous selection indices werc constructed by
incorporating the four important cconomic traits viz, birth
walgnt, age at first kidding, body weight at first kidding
and firast lactation milk vield, The relative economic value
for oach tralt in rupues was calculated as 29.96 for ﬁirth
wolght, 2.67 for age at first xidding, 20.83 f£2r body woight

at first kidding and 13.8¢ fox £irot lactation milk yield.

The index I = by Xy + b Xo% bsXsz+ b,X,conatructed for

aach bread waz given ian Tablo 4.

The eoxpected ganetic gdvanco due te the index
constzucted for Malabarl breed at £ive percent intensity of
sciaction was found to o 5442.7574 and that due o straight

gelection was 2561.2345., The percent gain in officiency in

37
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expected genotic advance due t¢ selection index over that
due to straight selection was worked out as 112.51%
(Table 4). From this it was concluded that selection based

on an inder was core sfficient than straight selecticn.

In the case of the breed 53, the hexpected genetic
advance due to selection index at five percent intensity of
seclaction was calculated as 769.1624 and that due to
straight selection was 312.3529. The percent gain in
efficiency in expected genctic advence due to salection
index over that due to straight sclection was found to be
146,23% (Table 4). 1t was confirmed that index selection is

superior to straight selection,

The aselection index coastructed for the  breed aM,
brought about an expected genctic gain of 265,7435 at five
parcent " intensity of selection and that due to strajight
salection was only l14.,36564. The percent gain in efficiency
in expected genetic advance due to selection index over that

due to stralght selectiocn was found to be 132,368 (Table 4).

The espected genatic advance dve to selection index uas
found to be 1852,9766 for the breed, ;A and that due to
‘straight selection was 817.7718. The percent gain in
gfficiancy in expectcd genetic advance. due to index
selection ovar thaé due to stralght szelection was workad out
as 28,76% (Table 4). This showed that solection based ofn

selection index was more efficiont than straight selection.
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Restricted Selection Indices

Restr%cted selection index for each breed constructed
by imposing restriction on birth weight was given in
Table 5. The expected genetic advance obtained in individual
characters were also presented in the sane table, The
axpected genetic advance for birth weight was found ¢to be
zero for tho breeds Malabari, S5 and F, A, fence we can
conclude that the index constructed by imposing restriction
on birth weight would maximize the genctic progress .in the
othar three chaxacters without any change in birth weight,
But effective restriction on birth weight was nct.possible
for the breed AM. In this caée, the expeéted genetic advancé
of the restricted characte:x washnot aqual to zero.

another index, imposing restriction on age at first
kidding was also cohstgucted for . each breed. The genetic
advance obtained for the four characters were also presented
in Table 5. For none of the breeds, the - expected genetic
advance for age at first kidding was egual to zero. Hence
it was not able to maximize the genetic advance in the other
three cﬁaracters;‘by-imposing rostriction on age at first

kidding.

[
The third indox was constggpeﬁ by imposing restriction
on bady weight at first kidding. The oexpected genetic
advances in individual characters were also calculated and

presented in Table 5, The genetic progress in the character,
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body weight at f£irst kidding was found to be egual to zero
for the breeds AM and F, A, Hance it was able to achieve
maxrimum gen&éic advances in the other three characters by
stabilizing .any improvement 'in body weight at first
kidding, pot in the case of Malabazi and SM breeds, the
gxpected genetic advance for the restricted tralt was not
egual to zoro, This indicated that offective ;astzictioh of
body wéight ét firgt kidding was not possible fozr thege

brecdis.

Restricted solection indlces, constructed by imposing
restrictions on birth welght and age -at first kidding
simultaneonsly ware presented in Table 5, From tha ganatic
advances obtained for the four characters, it was fouﬁd that
for none of the breeds, the genetic advances ' for the
restricted characters were not ggual to zero, Hence it was
not possible to attain maximum genetic advances iﬁ body
weight at  first kidding and first lactation wmilk  yield,
without any change in birth weight and age at first
kidding.

Rostricted selection Indices were also conatructed by
restricting the characters, birth weight and‘bOGQ weight at
Eirst kidding, The genetic advences obtained in individual
characters corresponding to this index in each breeod were
also presented in Taoble S. PFor nene of the breods, the

genetic advances in tha reostricted traits were found to be
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equal to zero. Hence it was not possible to maximize the
genetic advances in age at firat kidding and first lactation
milk yield , by keeping birth weight and body weight at

first kidding at constant levels,

Restricted selection indicos, constructed for each
breed, by imposing restriction on age at first kKidding angd
body welght at first Widding werce also presentaed in Table 5.
The expocted genetic advances for the four characters, in
each case ware ~lso worked out and given in the same table.
For none of thoe breads, the genetic advances in age at first
kidding and body weight at flrst xidding were found to be
egual to zero., Hence the genetic advancas in  birth weight
and first lactation milk yield could not be maximized, by
rastrizting the improvenents in age at €irst kidding and

body waight at first kidding.

The eoxpected genctic sdvances obtained for the four
characters, corresponding to the reatricted selection indey,
censtructed for each breed, by impoming restriction on birth
weight, age at £irst Lkidding and body weldght at first
kidding were also given in Tabkle S, The expected genetic
advances for the restristed traits were not egual to zero an
any breed, Thiz showed that mariaum qgenetic progress in

pilk yield could not he sttained withovt any progress in the

gther threes traita,

@



Phenotypic Selection Indices

For wach ireed, seven phenotyric solection indices were
constructed for the sglection of the main traite fizst
lactation milk yield (¥) by taking into consideration the

rat

t 20

auxiliary traits viz, bicth weight (X; ), oje at £
kidding (¥} eand bedy weight at flrut kiddiag (¥5). The
cfficiancy of each phenotypic indor for aelcection as
coapared to phenotypic value of the pain tralt Y elone, vas

given in Table 6.

the index I;= ¥ -~ 7,897923 X, for improviny the £irst
lactatien milk vield (¥) in Halabari goats by taking into
consldaration tha auxiliary traic- bilrth welight  (8By ),

brought &bout a decline in the efficiency of scloctive

brecding by 25.5%2%. Thc phonctypric inder coastructed was
Ip® 1 = 0 001920 Xy

when age at first kidding was taken ag auxiliaxy trait, 5ut
the decrease in effiioncy of aelective breeding was only 7%
in this casc, $ho phenctypic index formed between the main
trait ¥ and tha auxiliary traite- body weight at firet

kidding was
Iy = ¥ = L.0818396 X5

Tiis indax resulted in a decrease in efficiency of celective

breoeding by 26.48%.
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The relative efficiency of the indeox,
% ¥ - 7.544020 X + 0.080595 X,

constructed by using both the auxiliary traits~ birth weight
and age at first hkidding =zimultanecusly Lo correct
varistions in milk preduction, was found out to be decreaged

by 12.39%.

The use of birth weight and body wz2ight at first
kié3ing as auxiliary tralts resulted in & decline in
afficiency of selective brecding by 59.85%. The index, 30

’construét@d was
153 Y - 5.2731?5 K1~ 10734767 35.

The index I = Y + 0,02020 X,- 1.956887.x5resu1téd in a
decrease in efficlency of selective 'braaaing by 28.62% 3
when age at first kidding and body weight ﬁt fi:st~kidﬂing
were ugad as auxiliary traits, to corract variations in

firast lactation milk p:oauctioﬁ.

Efficlency of zelective breeding was the least for the

inder,
va Y = 5.879839 Xi* 5'916549 Ka- 1.3&3&82 Xa

whera the asuxilisry traits considerod were birkh walgbt, age
Cat first kidding and kody weighi at first kidding te correct

variations in fixest lactation milk rsroduction, In this
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case, the officisncy of selective bresding was dacrgased by

69.87%,

The above results indicated that selection bassd on the
phenotypic value of main trait- first lactation milk vield
was the most efficient method compared to any phonotypic

selection index for tho Kalabari goats.

Phenotypic indices constructed for the sslection of the
main traft, Ffirst lactation milk yield (¥} io SM goats by
coensidering the auxiliary traits viz,. bizth welght (X,),
age at first kidding (X,) and body welght at first kidding
(35‘) were given in Table $. Tho relative efliclencies of

thess indices ware also praesented in the same tabla.

From the index I ®» ¥ =~ 6.484287 X, for selecticn of the
main trait- first lactation milk yield by using birth weight
as the auxiliaxy trait resulted in &8 decrease in the
afficiency of selective breeding by 14.6 peccent., The most

afficient among this serxies of indices was
1,2 ¥ = B3,621971 X,

where age at first kidding was uvsed as the auxiliary crale,
In this case, the efficiency of salective brecding was
increased by 12,33 percent, ©But the efficiency was
decreased by 57.3 percent in

I, ¥ = 2.752858 Xjwhen body weight at £irst kidding waag

used as auxiliary trait. In the casc of
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I,= Y - 6.614413 ¥, - $.01984) X,

when both birth weight and age at first kidding were used as
auxiliary traits simultaneously, the relative efficiency uas

decreased by 2,45 percent,
There was 42,43 percent decrease in efficiency in
Is= ¥ = 1.757431 X, - 0.079792 X4

when both birth weight and body weight at fivrst kidding were
used as auxiliary  traits simultaneously to  correct

variations in mil§ production,

The index I, = Y + 0,021811 X,~ 3.102313 X showed a
decroase in efficiency of 45.18 pexcent when both age ai
£irst kidding and body weight at first kidding were used
simultanccusly as auxriliary tralts. The relative efficiency

was decreoased by 23.95 percent in
I,= ¥ = 1.583389 X, + @.736968 X, ~ 3.867660 %5

when all the three traits viz, birth walght, age at flgst
kidding and body weight at first kidding were usced as

auxiliary traits to correct variations in milk productione.

Seved phenotypic zelection indices for AM goats

I,= Y = b¥,
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I,» ¥ = bsXs

I,» ¥ = b X;= byX,

I, ¥ = b, X,= byX,

I, = Y = byXo= byX, ,

I® ¥ = byX= byXo= byXy
constructed Eetween the main trait- first lactation milk
vield (Y) and the auxiliary traits viz. birth weight (Xq),
age at first kidding (X,) and body.weight at first kidding

{X;) and their relative cfficiencies were given in Table 6.

The index I,= ¥ - 5,698906 X,when birth weight was used
as auxiliary trait for improving the main trait- first
lactation milk yield, resulted in an increase in efficiency

of selective breeding by about 23.6¢ percent,

The increase in efficiepcy was 1.45 percent f£or the
index
I,= ¥ - 3,042736 X,when age at first kidding was used as the

auxiliary trait,

The third phenotypic¢c index gormed was

I,e ¥ = 2,893867 %
when body weight at f£irst kidding was used as the auxiliary
\trait for improving the first lactation milk yield, This
indéx increased the efficiency o0f selective breading by
about 42.49 percent. The index, _
I,® ¥ « §,397871 X, = 0.036259 ¥

2
where birth weight and age at first kidding were used as
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auxiliory traits simoltanecusly to correct variations in
milk production, resulted in an incresse in efflciency of

selective breeding by 16,85 percent,

The increase in efficiency was risen to 52.16 percent
for the index
I.2 ¥ « 3.698261 ¥, = 2.568186 ¥4
when birth weight and body weight at first kidding were usgad
as auxiliary traits simultanecusly for improving the first

lactation milk yield ,

In the case of I = ¥ - 004767 X, 2,831548 XK., when
both age at first kidding and body weight at first kidding
wera used as auxiliary traits simultanecusly, the relative
efficioncy of selective breeding wes increased by about

42.91 percent,

It was interesting to note that the ralative efficiency
" was the highest for the 1ﬁdex |

15 ¥ - 3.584206 X, = 0.001716 X,- 2.708382 X
whan all the thxee characters via, birth waeight, age at
first kidding and body welght at first kidding were uscd as
auxiliary traiks to correct varlations in milk production.
In this case, thse increase in efficiency oﬁl selective

broeding was found to be 71.21 percent,

A similar type ©f acven phenotypic selection indices |

were copstructed for ¥, A goata also, The relative
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efficiency of selective breeding was also calculated for

each index and was presented in Table 6.

The index I, = Y - 22,298827 X, ,between the cmain trait

1
milk production and birth weight as suxiliary trait resulted
in a decrease in efficiency of selective breeding by 16.31

percent,

In the case of the index I,= ¥ - (,018437 X,, when age
at first kidding was used as the auxiliary +trait to correct
variations in milk production, the decrecase in efficiency

wagd found to be 11,83 percent,

But the efficiency was decreased by 27,60 percent in
I, ¥ - 1,910154 X, when body weight at first kidding was

used as auxiliary trait,

In the casec of L=y~ 23,059273 ¥, ~ (0.024765 Xy ,
when both birth welyht and age at first kidding weore used as
auxiliary traits simultancously, the relative cfficiency was

decreased by 34,33 percoent,

There was 38,98 percent decrease in efficiency in
I_» ¥ = 17,588452 X = 1.616655 X,
when botn birth weight and body weight at first kidding were
used as auxiliary traits to correct variations in milk

yield.

The index I, = V¥ - 0.610231 X,- 0,074330 X, showed a
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decrease in afficiency of selective breeding by 34.48
percent, when both age at filrst kidding and body weight at

firat kidding were used as auziliary traits simultaneously.

The relative efficiency was decreasced by 66.78 parcent
in
17ﬂ Y = 18,268427 X, - @.016652 X,=~ 1.,558772 X%.,
when all the three traits viz. birth weight , age at first
kidding and body weight at first kidding wero used as
auxiliary traits simultaneously, to correct variations in

. first lactation milk production.

Combined Salection Indices

optimum selection indices combining information from
individual*s performance with those of fullesgib énd hSlf—sib
family averages were constructed for individual characters.
7hage indices in descending order were presented in Table 7
to 14, If 25 percent bhest animals are to be selected as
parents, corresponding to the intensity of _selection
(0.32/8,25) = 1,27, we have to choose the firsﬁ 17 animals

with scores given in Table 11l.

in the case of birth weight, the score of the selected
aninals ranged from F.4569 to 1l.9687., For the character age
at first kidding, the individuals with tﬁ@ least scores were
preferred. The selection scores of the animals ranged from

=262,9947 to ~-506.0299,(Reduction in.  age at firsc kidding
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increases the economic value of the animal), But for the
tzait’body weight at first kidding, the scores ranged from
7.06349 to 25.797@; The range was found .to be 35,8352 to
137.4889 for the trait first lactation milk yield.

The expécted responses due to combined selection for
females, when the information from individual's performance
was combined with fulle-sib and half-sib family averages in
an optimal manner were also calculatedl and given in

Table 11.

The expacted responsé due to éelecticn cf femnales for
the traits birth weight, oge at first kidding, body weight
ai first kidding and f£irst lactation milk yield were found
to be 24.29 perceant, i878.99 percent, 38,45 percent and

4

543.42 percent respectively.

Optimum selection indices were constructed for - males
combining informéticn from full-sib and half=sib family
averages for individual characters. The calculated scorzes
of the ful}-aib rfamiliesr in descending ozder for aach
chaxacter were given in Table 12 to 15. 7 out of 33 families

were selected with an intensity of selection 1,335.

The selaction scores of .the sclected males ranged froo
G.8601771 to (.004835 for birth weight, «152.5735 to
=187.5535 for age at first kidding, 6.4083 to 13,3312 for

body weight at first kidding and 24,3483 to 48.9525 for
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first lactation milk yiéld. The expected responses due to
selection of males, combining information from full=sib and
half-sib family averages from Table 16 showed 49.50 percent
‘for birth weight, 5475%,923 percent for age at first kidding,
67.24 perceent for body weight at first kidding and 868,37

percent for first lactation milk yield,

General Selection Indices

Cenexral selection indices for the selection among males
were constructed for each chazacter and for each breed. Tha
values of by, by, the muitiple correlation R,y and the range
of A for males were given from Table 17 through 28. The

range of values of R for the above traits were found to be

a1
0.7366 to 0.7532, B.6962 to 8.7178, 0,711 to 0.7308 and
G.579¢ to ©.6166 respectivaly for Malabari breed; 0.7568 to
6.7736, 0.8660 to 8.6191, 0.6482 to €.6852 ond ©.4835 to
8.55605 respuctively for the breed sM; €,7622 to ., 0.7209,
G.7443 to 0.7565, $6.7343 to (,7479 and 0§.6667 to B.642)
respectively for the breed'nm; G.6634 to B.6920, 6§,7363 to
Ge7541, 0.6838 to- 0.7091 and 8.6324 to 0.6661 respectively

for the breed p, A,
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Table 3, Hsritabilities with Standard BPrrors,

Breed Charactors Heritability with—s.ﬂ:

Malabari Birth weight - 8452491 * G.4442
Age at first kicding T.4636 + 0.4287
pody weight at first kidding 9.4355 + B.4344
First lactation milk yield (©9.3109 + 8.38061

M Birth weight "T0.5547 + 04104
Age at first kidding 2.64063 + U,4399
Body weight at first kidding 8.3988 2 8,3615
Pirst lactation milk yleld (.2113 * 0.2906

aM  pirth weight 8.4478 + 0.3783
Age at first kidding Ge5144 £+ 03,4634
Body weight at first kidding 0.,4994 2 0.3961
First lactation milk yield  8.3119 + ¢.2980

7,A - Birth welght —Eiclza + 5.4638
Age at first kidding B8.5195 * ¢.5126
Rody weight at first kidding 6.4495 + G.4771
Pirst lactation milk yield 0.3784 ¢

il e S WP G U W D SOV SR WD WY e Sl e ) el W oy e
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T&bla 4, Simpltanaocus selsction indices for the breads under

study
Sreed simultansous selection indes % gain in sfficiency
Malabari -554.6166X,=4,3909%, +935,7179K,~
93,2678X, 112,51
34 821.6769X1-2.974732+75.7553x5—
. 2.993534. 146,23
AN ~101.6579%, +3.6199X, +15,3065X, -
1.5552%, 132,36
£ A 238,6300X, +2,3150X, 40,4416+ '
3.9022%, ., 28,76

X,» Birth welght

Xy= Age at first kidding

X.= Body weight at first kidding
X, Flrat lactation milk yield
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Table 5. Restricted selection indices and thelr expected

genetic gains.

Breed: Malabari

A WS - E AR A, AW T N S AR S A A A B S i S R g

éhlracter(s) Regtricted =elaction
on which index constructed
rastriction(a)

is{are) inposed

Genetic advance in

individual

characters obtained

Birth weight  30999,2514% =7.7516X,= AXyw 0.6010
24,0268% ;~141,8009X AX,= =1330,5199

AXym  731,5087

AX,» 2.3772

Age at first “;ss.sunci-a.esamgf”“ AX,® 53,7071
kidding  514.8775%,=20.6436%, AXym  =0.0581

' A¥ym  79.9828

AX,= S$.1312

Body welght at 258.0864%_-3,0996%,+ . T AR,e  88.9093
firat kidding 685,7276X,~68.0574%, AX,®=  189,8078
AX,m  =6.6345

| AX,= 4.2673

Brth weight and 477.4936%,+5.9725%,+ AX,® 30,0900
age at first 19302241, +56.,4846X,, AXy= 85,8997
kidding AX;=  162.,4801
simultaneously AR, = 21,1516
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Table 5. cOnNtlecesns

Chazactcr(s; Restrictaed selection Genetic advance in
on which . index constructedl individoal |
restriction(s) characters obtained
is{are) imposed

Birth weight and -3.7264x£+a.8747x2;"- A% m  =B.4891

body weight at 1.326935(-7.'6422?(4' A¥,m 334,617¢0

first kidding AX,= «1,8786

simultaneously A¥ss 19,9557

age at firet éia.usexi 5.6462%,+  Ofye 129.4389

kidding and 30647211, ~74.472¢%, AX,= - «B,3041

body weight AX = G.2387

at first kidding AR, » =9,2517

siéultaneously

Birth walght, Age  279.4633X, ~0,0697X,+  AX = 0.8948

at £irst kidding, 2.64952{5-1.639534 AXo= =150.8476

Body welght at A Xy 1.9195

first kidding AX,= 18.8134

sinultaneously
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Table S, contdeesse

Bresd: SM
Charactar(s) Raestricted selection. Genetic cdvance in
on which index constructed . individual

rostriceion(s) characters obtained

1z (are) imposed

el U R MRSy I YA e N iy Gl AW G I e Sn Yo A e I

Birth weight ~42,4762X, +8,1631X,+  AX, = ~¢.080008

27.2786%,-0.1265K,, AXy= 118.5681
AXzm 2.5448

il S e by Sy Al D G N ) VD A ER an en

Age at first 263,4564%, =2,5090%,+  Ax = 647272
kidding 61,9948%,-2.5954%, .  AXp= =157.8669

| ' AZ,m  =1.2178
AX,= 21,1774

Body welght at  354.8430% -2.9261%,+ AX, = 8.7926

Eirst kidding  75,0906X,-2.9573%,.  AX,» =162,8866
' AX,m  =8,9753
A%, = 23,0105

RIS N S SR T GED G A5 AR WAs dud o il ) dekt O a0 el i Wb v vl oull S e b el 0l AL B W e Dl SR A e W L S D S B

Birth weight and =36.4476X#0.0683X = ARys  §.9487

Age at first 1.0682X, +32,2500K, . _AX,» =207.5204

4'.
- kigding | A%z 5,718
simultaneously Ay, 41.1176¢

Birth weight and =55.9611X,-7,993dX,+ AX;= 2,973
Body weight at 229.2489%, -6,2234X, o AX,= =398.8841
girst kidding ' ANX,e =4,1209

simoltaneously LY, = '

71,1377

-y



Character (s) Restricted selection

on whichn index constructed
restriction(s)

is(are) imposed

Genetic advance in
individual

characters obtained

57

Age ;'t.:-f,irst Ei;1711x1-3.8@11x2+ AX;= 0.5969
kidding and 35,7520%;~3.8215%, .  AX,=  0.0881
Body weight at AX,=  -0.0025
first kidding DX,= 17.9691 -
simultanequsly ‘
Birth weight, Age_ 279.4633;::%:555;;;;--:5X1? P.8948
at first kidding 2.64@5}{‘;-1.6665}{4 . AX,= =156.8476
and Body welght AXz= 1.9195
at first kidding AX,= 18,8134

simultaneocusly

o ooy T D s dige AN S S I g S W



Table 5, contdaeacess

hreed: AM

<o
oo

Chazacter(s)
on which
regtriction(s)

is(are) imposed

Restriction selection

index construcited

Genetic advance |
in individual

characters obtained

Birth weight

~156,4183X, +H6132X,+
6a8171X,+048266%,

A xi.' -601737

A¥y= 34,0446
AXg®  §e9605

AX,= 5,7723

;;e at first
kidding

-108.9744X, +8.3236%, -
1.6773%,+De5761% 0

AX = «B,1923

AX,s §.7186
AKS," =2 ,2598

Adym 4.5351

Body w@ig&t:at
f£irst kidding
. oo .
f{ -i;_(: '

i
]

=132.0594% +0.2727X,+
2.5984K#8,6410K o

- o=

Ax1=

“8.1531
A Xo= 12,9042
AX,5 §.09686

AXy= 842539

Biqfh #éight and  3.8242% «0.00498,+

hga at fxzst
k éding .

/pimultuneounly

0.0244X,+0.1588K, .

Bl:th}weight and

Bady waight at
'r

fzrst kiﬁding

siqﬁltaneously

A D S S R i sl £ i ol e s ol . ey W an

A:’:z“

AK5=
A};@a

743590
Ha5234
«~1.1165

-45.4839%, 041594, +
701841%, ~2.3599% 4

AT

AP B G 2l oy ol

AXI = -3.052é

A%,
Ax =

28,8645
~06564
A¥,= 441268
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Table 5. cOntGeeesns

Character(s) Raegtricted selsction Genetic advance in
on which ’ index constructed ) individual
reatriction(s) charactera obtained

is(are) imposed

Age at first =76.6006X, +9.5842%, = AX, = 1.1628
kidding and 5.56125,+1.,1350X, « AX,= 570.4113
Body weolght at | | _ BX,m 23,7693
£irat kidding . AX = =7,1521
simultaneously. ‘ ,

Birth weight,Age =-027.4260% +27.1049K,+ AX; =  1.6551

L

at first kidding 7.4601X,+6,00857%,., ' A¥y= 909,8286
and pody weight _ _ AZs= 943.9732
at f£irst kidding AX, =2 =6,3599

simultaneously




Table 5. COntdsneae

ﬂraed: Fa 2

60

A -

Churactez(a)

Rastricted salaction
on which - index conatructaed
reagtriction(s}

is{are) imposed

Genatic advance in
inﬁiv;ﬁual

characters obtained

A O B S S 5 Sl (U P8 (B S WA S s o) o D b il ol i o i S Al S A iy S S S

Birth welght -141,2664% +2, 1198k2+
8.4923x3+5.2545X+.

Ax = §.OB42Z
AX,® 96,0227
AXg= 2,8017

A= 15.6321

R Y R R A T R e e A - Sy Ay an S

Age at flrst ~119,1193K +0.3613%,+

kidéing ‘23.883835-6.9352X+.

A%, w 16,3459
A%, ~3.2179

A%, 9,9642

L LR g

Bod} vaight at

O B M sy W e Y W o e

~23649347K, +3.6148X 5+

first kidding 24 1676X;~341681X,

Birth weight  240,5623%,+1,1326%
and Age at 0.1956X,=1.6688% .
£irst kidding

simultansously

il Rl S e s A U % e N O TN M i b . Rl W

Bizrth weight

.

n195.116421+9.4¢87x2
and Dody woight — 25.4147%.-3.9776X .
at first kidding '

simultanaously

AY, » ~B.5417

AXy= 42,3665

AX ™ 05,0813

A% = 2,1620
AXy= 64,8329

Axbm

Ax @ 22,0654

ﬂ-m----n-- - al) "k s et e

AX = =0.0018

4,1932

A¥ym 6742143
A¥zw =040146
AX,= 18,3588

e e SO0 PR R S P WP SR AU S) Al ol e

o e M A W S R O e e a



Table 5S¢ cotttdecens

D Y W AR Y S i S A e A Sk S b Ol I oI S T Al 0 SR A S S ga) S B Gy 4D -— - Ayup =P

Charactar{s) "Restricted selection Genetic advance in
on which index constructed iﬁdividual
restriction(s) characters obtained

is{are) iaposeaed

Age at first

99.Euzlxi+a.7791x2+ AX;=  $.8958
kidding and 1849450K 6411575, . A¥,m lB.iElB
Body welight at AX;= l;é}ée
first kidding N . Q¥ = 2G.f115
sinultansously :
Birth weight,  6.578%, +3.4078%,+ A¥y= -0.0832
Age at first 10.2871X;~5.2266X ;. AZ,= 152.7578
kidding and . : AXym 4.6465
Body welght at - ' - ‘Ax;n 35.2&21

Eirst kidding

sinnltaneously

ok - R N YT Y Y Y YR ) iy i



Table 6, Phenotypic selection indices and thelr relative

efficiencies.
Er:edn _P;;;otypicngélection indi;aé Relativ; ;;Ei;iency%
Malabaril, = ¥ = 7.897525K, TN
I,= ¥ - 0.881920%, ' 97,98 -
CI,= ¥ ~1.819596X, 73.82
1o ¥ ~7.944820X, +8.098595%, 87.61
I;= ¥ =5.273175X, =1,734767X; 40415
1,5 ¥ +0.609262X, -1,956887%, 74,36

I}ﬂ Y =5.879838%, +0.018640%,-1,883882X; 30.13

selection on t alone 160,00
T Te e, e e
I,» ¥ -0.621071X, 112.33
I,m ¥ =2,752958%, 72,79
L=y -6.61441331- 2.919841%, 97.55
1,2 ¥ =1,757431X, -0, 879792X 57457
I, ¥ +0,821811X,~3,182313X, 54499

I= Y =1,582389X, +8.736968X,=3,067400%X; 76,65

Selection on ¥ alona 138,08

i A & & wip ol am o Wy A uiy 4B S0 o tih . et sl -y - -




2able .66 contd.. ens

Phenotypic ;electi;n indices Relaziva afficiencyt

Breed

Ty aveeseen e
I, ¥ =B,042736%, 110,45
I,% ¥ =2.893867%, ’ " 142,40
1, =% =6.337871%,~0.036259%, 116,85
I = ¥ =3,698261%; ~2.888186X; T 152,16
I,% ¥ -04054767K,2.831540X, 142.91
I» ¥ =3.584284X ~0.801726K,-2.7983828,171.21
salection on Y alonc 104¢.00

A I e ¥ -22.290827%, . 83.69
I= ¥ -0.618437%, ' : 88,12
1= ¥ -1.910154K, 72,40
1= y';23.359273x1-ﬂ.924755x2 65,67
I® ¥ =17.508452%, ~1,616655%, 61.92
I, ® ¥ =9.610231%,=0.074336X,, 65,52

17- ¥ -18.26842731-9.915652x2-1.558772x533.22
Selection on Y alens 1¢9.0¢

63



Table 7. Birth weight: Combined selection index for
females combining information from individual's performance-

with thdse of full-sib and half-sib family aderages.

Sire Dam Daughter P - P b (B, - P) b, (P, - P) If
no: nos: nos
5293 58 715 1.9559 ¢.8035 0.0813 1.9607
‘59 249 6675 1.6559 @.86827 7.0001 1.6587
62 A25 6585 1.5598 G.0027 fg.0016 .l.l584
59 161 618¢ 1.1559 f.0011 g.0001 1.1571
5293 63 795. 1.9559 J.2024 - G.0013 1.9597
5293 8@ 699 #.9559 73,8015 g.0013 ' $.9587
$293 63 796 - 0.7559 '0.0024' - 0.0813  0.7597
82023 58 716 7.6559 G.0035 G.0013 Pg.6607
5293 119 756 P.6559° @.0015 " @.0013 #6587
62 BA25 6506 " @.6559 O.0027 -0.0002 J.6584
54 AB9 221 P.0559 @.0018 -3.9001 B#.6576
84 A89 922 B.6559 g.0018 -0.0031 g.6576
58 58 6376 f.6559 g.0011 -03.,8082 #.,6568
62 A62 6397 @.6559 g.0035 -G . 0002 @.6562
62 28 6418 f.6559 =G,.0006 ° -0.0002. g.0551
5293 119 757 P.4559 #.0015 g.08013 P.4587
6304 6226 © 41 B.4559 g.0069 - g.0081 0.4569
62 185 .6195 f.4559 =0.0012 - ~-0.,0002. ..0.4545:
5293 85 713 #.3559 © 0.0807 0.0013 0.3579 .
8293 80 609 #.1559 B.3G15 - J.8913 8.1587
8293 B85 714 g.1559 . G.0007 7.0813 7.1579
6304 6226 42 f.1559 g.2009 - fg.0001 7.1569
58 58 6377 g.1559 B.0011 (. GB02 P.1568
58 A97 6365 f.1559 0.0004 ~0.8001% - fg.1561
58 A97 6366 J,1559 G.0004 -J.,0001 f.1561
62 114 6239 F.1559 -@.000@3 -0.0082 B.1555
402 28fF 3166 P.1559 D.06061 -0.0007 Pg.1552
59 BA24 6185 Pg.8559 p.0004 F.0001 P.8556
62 290 6319 0.0559 «G,0881 -0.,0002 g.0556
62 290 6320 -fJ.1441 -~@.0801 =0.08002 =f.,1444
492 280G 3222 -0.1441 ~0,00061 =0 .,0007 -.1448
402 60 3241 -J.244]1 -03,.0008 -0 .80807- -0 ,2440
6304 6252 34 -3.2441 -0,0804 0.0001 -F.2444
84 290 949 -F.2441 =G.,0007 -0.0061 = .2449
84 29 95¢ ~F 244l =0.0007 . -0.0001 =01,2449
6162 6468 185 -F.2441 =-0,B012 ~P.0011 =(1,2451
59 221 6284 ~J.3441 ~0.0016 7.8001 =0,3426
59' 16l 6012 ~-1,3441 g.0011 g.0001 -0453429
42 A4l 3202 -0.3441 '-@,0016 ~0 36007 -~ 43432
62 A62 6619 -7 .3441 0.0085 -0.,0002 -0 3438
482 60 3242 ~0.3441 -0.0008 ~0.00607 -0,3440
59 A24 6498 -,344]1 ~@.0004 0.8001 -~ 3444




Table 7. contdecnes
Sire Dam Daughter P - P b, (B, = P) Dby{Bg = P) Ip-
nos nos no: .
62 114 6343 o344l 3,403 -0,3002 =i e 3445
59 290 6696 «@.344) =§.0889 - §.0001 -{,3449
59 290 6697 =0.344)1 -§.0069 B,0001 ~3e344%
62 494 6744 ~J,344) =03,8010 =0,0092 ={jo3453
62 494 6745 -3.3441 -G,0010 -J.8902 ~J.3453
58 Al20 6471 =l,344]1 «=0,8C1l6 =0,0082 =3,3459
402 3427 3177 ~Je344) ~=3,85016 -0, BG07 =(te 3464
59 249 6288 =(a344) g.3927 #,94991 -3.3531
58 A40 6560 343441 =F.3009 -§ . 8002 ~3e3536
58 AdGF 6501 =3.3441 =3.0089 -0,0082 =@ 3536
62 28 6799 =Je4441 0,08066 -0,3002 =0.4449
62 AB2 6163 wFoddd]l =03.0013 -J.8092 = 4456
62 AB2 6164 =i.4441 =0.0813 =-0.8062 =0,44%6
6162 6468 1388 =~3.5441 «0,8012 ~J.0011 -,5451
24 1 969 =0es5441 =8,¢816 -0 .8861 «3.5458
84 1 974 06441 «0,0016 -0,.39481 = .6448
59 221 6693 -0.8441 =0.0016 U G3081 {15426
482 A4l 3263 =-0.,0441 =0,0816 ~{. 86027 -0.5432
62 28 671¢ ~-f,8441 «{,0806 -0.0062 =3, 8449
62 185 6704 «J3.8441 =3.00)2 -@,0082 =i.5455
62 185 67dS ~3.,844) ~@,6912 -0,GE02 =3.8455
58 Al126 6472 «0,8441 =~{.,0016 ~0,0092 ~{J,8459
402 3027 3178 =0.8441 =9,0316 -0 ,8587 «~J.0464
6162 6297 172 =0.844]1 =5,0825 -J.0011 =0 8464
0162 6297 173 =3,.0825 -3,0811 = 8464

~J,8441



Table €, Age at fixst kidding: Combined selection index for

females conmbining information from individual's performance

with those of fullesib and half—sipﬂfémily averages,

Sire Dam Daughter by (P = P) 1

nos nod na: .
£384 5226 42 373,5588 175,2994 2B2.,94923 831.,8975
50 161 4lsd 587,9588 252,7396 22,3181  792.6145
6384 6252 34 231.5588 96,1649 282,9493 618,66%08
6384 6226 41 142,55%58 175.299%4 282,2493 605,887%5
32%3 119 756 281.5588 172,9218 8845896 $543.0792
59 161 6012 236,5588 252.7396 22,3161 511.6145
§2%3 119 157 227.5588 172.9218 88.53896 489.9732
6364 6252 33 51,5588 9641699 282,9433 439.6690
59 A24 6185 208.5568 6245356 22,3161 293.4185%
5283 85 714 127,5588 67,2807 88,5896 283,4391
58 A77 6365 184.5582 19,0604 59,3825 263.0017
5293 25 713 70,5588 67,2907 88,5898 226.4391
58 58 6376 144.5502 18,9¢88 55,3825 214 .8501
58 AL26 6472 89,5582 39,0997 5%9.3828 188.0404
5293 89’ 650 71,5588 23.7492 88,5896 182.8576
G2 299 6319 263,5888 11,6567 9243358 l82.8895
402 60 3242 143.5588 89,7876 =57.4458 175,8266
84 1 8969 153,5568 55,7426 ~38.1514 1711586
58 A4S 6560 66,5588 44,8738 59,3825 176.8151
58 Ad@ 6581 §545588 44,8738 592825 165 ,815)
402 60 3241 128.55388 89,7876 -57.4458 152.8206
58 al2é6 6471 255582 39,8957 5543825 124,044
5293 S8 716 16,5588 BeB709 8845896 114,.0193
8293 a9 699 =3.4412 23,7452 BB.5826 183,8976
5233 58 715 95588 B,8709 86.5896 167.8193
62 A62 6397 156.5538 2906375 -324335¢ 93483563
62 28 6418 238,5582 72,2537 -52.3350 739695
59 A24 6498 =24.4412 6245356 2243161 B3.4185
62 225 6596 193.55886 43,1231 =92,3358 3443469
g4 1 879 18.5588 55,7426 -38,1514 2841509
5393 63 795 =11,4412 -59,.3988 88,5098 17.7496
55 249 5288 265588 - =~45,1335 22,3161 =20,258%
402 A4l 3283 SU.550E =24,7545 =23.6415

=57.4458

56



Table I,

Contleanae

Sire Dam Daughter F - F by (B, ~ P)
no: nod nos
B4 298 958 5.5588 31,7761
g4 296 -3 1.5588 3.7761
62 AZ2S 6535 1l.5382 43,1231
28 58 G377 =112,4412 10,9088
58 AT7 6366 =-128,4412 12,8604
62 Ag2 HL03 72,5508 =46,.8381
482 2827 3178 25,5988 =59,2486
6162 6297 173 26 .55088 =32.5064
5293 63 796 =»163,4412 55,3988
62 ABZ HGlY  =77.4412 25,5375
59 249 6575 «135,4412 -45,.133%
E162 C64G8 138 4,588 70,2574
59 221 BE284 =100.,4412 ~%1.0665%
62 18% £1E5 w3, 4412 13347261
402 H41 3292 «131,4412 =24.7545
5% 231 6603 ~1901,4412 =01.066585
g2 4984 6744 =41,4412 =80.475%7
G162 6297 172 =122.,44812 «312.5664
62 114 G239 =~65,.4412 ~105,2185
G 280 G695 =177,4412 ~124.58512
59 294 G607 =190,4412 -124.9512
62 AQ2 6164 «1749,4412 ~40.U351
62 298 8320 ~232,.,4412 11.656G7
482 280 223 =15¢,4412 =145,.0523G8
B4 aAB9 322 «l0G,4412 =134d,.422]
84 AL Q21 =175,.4412 =114.4221
482 25649 3168 =161 ,.4412 «105,0368
2 28 G788 =DR6,4412 72,2537
462 27 3177 «230.4412 =(9,2486
62 185 G764 183,441 13,724l
6162 6468 188 «211.,4412 <78.2676
62 498 6745 =221,4412 -32,4757
G2 114 6343 =215,4412 =-1g5,218%
£2 185 879% ~229.,4412 ~133,7201
62 28 6718 -72,2537

=341.4412

L

Dy {0y = P}

D W WIR S P oGl W g v T T S e S £ o A i ek S o s

-33.1514
-38,1514
'92.3359
59,3825
39,3825
~524335¢
=-57.4450
-1Q37,1863
BL.5896
-32a3350
242.3161
=lG7.0863
2243161
~-27.3350
~57.4458
22431561
~02,335¢
=-107.5064
~0242358
22,3161
2243101
~32.3358
-57 4458
-38,1514

'3811514.

~57.4458
-832,3350
-57.4458
-92.335¢C
~167,1863
~22,3350
=52,335¢
~J2433250
-3243350

i

-24 8165
-32.3165
=37eG237
~42414349
~45,9938
~59,0143
-1, 21356
-113,1839
~134.2504
-140,1387
~168,288¢6
-172.,89851
-L77.790¢6
-155.,4963
-213.6415
~230.7986
«~2132.251%
-202,1939
-262.2947
~233.0763
«223,0763
-311.32243
-313.1195
~313,38178
~319.3147
-~323.8147
-324,817¢8
~357.1356C
-373,4963
-3E8,8951
-412.2519
-412,9947
-425.4963
~5{6 0249



Table 9. Body weight at firt kidding: Combined selection

index for fomales combining information f£rom full-sib

and half-sih family averages,

Sire Dam Daughter

PG p—

W Sl 30 T Al e S R G N S S G A T e 2

no: Nnos nos
5293 €3 795 13,7779
58 SB 6376 16,7779
58 A48 6561 8.2779
58 A4P 6580 742779
5293 €3 796 4.7779
5293 119 756 9,7779
6394 6226 £2 77779
6384 62286 41 14,7779
5293 . 895 714 ‘67779
58 A77 6365 57779
58 58 6377 G,2779
%9 161 6812 8,7779
62 A25 6585 842779
%8 Ali6 8471 3.2779
62 20 6418 12,2779
5293 86 689 3.7779
62 R25 6506 4.7779
8293 83 713 «1l.1221
59 A24 6185 2.7779
89 A24 6498 2.,7779
402 68 3241 2.7779
432 60 23242 2.7779
58 Al26 6472 -2,7221
482 3¥27 3174 3.2778
84 . 1 969 2.7779
£2%3 80 69¢@ -3,.4221
£293 119 757 55,2221
5253 S8 718 =(a 7221
53 249 6288 8.777%
84 1 976 -F.2221
84 299 953 1,2779
62 28 6719 -2,2221
62 185 3.777%

6195

7.4372

4.,4312°

Ge2348
Ge2348
74372
18264
S.8324
5.8324
2.5664
-305788
4,4312
2.,8264
508151
He2228
lo5541
Be1426

548151 |
2.9664

22268
22268

242268

242268
0,2228
0.8240
1.0244
(.1426
1.626¢
~2,7832

© ~0e2903

1.0244
—6-5?39
1.5541
~3,3453

by (Bys = P) i
45823 2547924
627964 22,0855
6.7964 21,3891
Ge7984 28,3891
4.5823 16,7974
4,5823 16,1862
3.2295% 16,8398
342235 - 13,9398
4,5323 1249266
6.7264 11,9955
Ge 7904 11,5859

«~3,1101 18.6942
~3.5581 10,5349
647964 10.2571
=3.5581 16,1739
4.5823 B.5828
-3.5581 7.0349
445823 5e52E6
~(,1121 $.8946
«{,1101 28946
"506916 4.4931
-3« 0316 44031
De7064 4,297
“g¢6616 3.5593
{,4653 33320
4.5823 le.3G28
4,5823 l.1862
4,5823 le8776
~J.11£1 Ge3895
~3.4695 03328
-Be4655 B.22%6
‘305581 5.2181
-3.5582 =3,1265




W

Tabla 9 [ ] Conta [T XN N

"y AT Sy R R A S S i At SN A A SR W0 S AR Sl Al i A - S s

gire Dam Daughter P = F by(B =~ P) Dby(P = P} I,
not nos ot
462 A4l 3263  1.7779  ~1.3804 0,601  ~0.2041
482 3627 3177 -l.2221 2.8246 “B.6016 . =0.9997
58 ATT 6366 =7.2220 ~8.5788 6.7964  =1.0p45
62 A62 6397 4,277%  =1.7567 ~3.558)1  «1.0369
53 161 6182 =3,7221 ' 2.,0264 ~B.11¢)  ~1.8053
62 494 6745 2.,7779 . -1.0886 -3,5581  =-l.3688
9 249 6675 ~1.5221  ~P,2983 -9.1101  ~1.9305
462 280 3222 G.7779  =2.5828 ~0.6016 = ~2.4065
6394 62 5233 =~3,2221  ~2,5828 342295  ~=2.5754
6304 6252 34 =3,2221  ~2,5828 342295  =~2.5754
8¢ AR89 921 ~1,2221  ~G.9796 -0.4695  =2,6712
84 ABY 922 ~1,2221  -B.9796 ~0.4695 ° =2.6712
59 29§ 6657 =0.2221  -2.382¢4 -3.1161  ~2,7146
55 221 6284 ~1,7221  ~1.95816 ~3.1181  =2,8138
84 298 949 =2,7221  ~$.5788 ~0e4695  =3.77¢4
§393 58 715 =6,2221  =2,7832 4.5823  ~4.4230
62 185 6704 =~2.2221  ~-¥.3463 =345581  =6,1265
59 221 6693 =4,2221  ~1.9315 -0,1101  =-6.3133
.62 185 6785 =2,7221  ~0.3463 '=3.5581  ~6.6265
52 . 28 6789 "4;2221 lnSS‘l -3,5581 -5.7261
462 a4} 3202 -5.2221 @ ~1,3804 ~2.6016  =7.2041
59 298 6696 ~5,2221 | =2,3824 -0.2161  =7.7146
62 494 6744 =5,2221  =1,0886 =3.5581 ' =$,0638:
62  A82 G163 =242221  ~4£.2064 ~345581  =9,3866 .
482 288 3166 =7.,2221 @ -2.582% ~0.6016  ~10,4965
6162 €468 185  1.7779  -1.3004 -11.0388  ~18.64085
$2 A62 6619 =~8,2221  =1,7567 ~3.5581  =13.5369
62 A82 . §184 =7.2221  ~4.2064 =3.3581 . ~14,9866
62 114 6233 =5.,222)  ~B.3463 =3.5581 " =14,9509:
6162 6468 106 ~5.222) | -1.2864 =11.¢38¢0  ~17.6465
62 296 6320 -7.622)  =7,0G5790 ~3.5561 =13.2372.
62 " 114 6343 =8,722)  «6.2107 ~3.5581  ~18.4909
62 290 6319 =8,2221  ~7.0578 -3.5581  ~1848372
6162 6297 - 172 «7,2221 - ~€,9916 -11.0380  «25.2517
6162 6297 173 =-18.2221 ~11.2330  ~28.2517

) "'6-99_16

1



Tabls 10, First lactetion milk vield: Combined selection

index for females combining information fron individugl'sa

performance with those of full-sib and balf~sib family

averages

- S . s W S K R O P < L e Y AP dRp A A T S AL A gt N

Sire Dam Dasghter P = P

nas noz nasg
52 38 6376 93,3826 26,3953 17,7110
5293 63 798 63.7826 35.288R4 18,6641
6304 6226 41 56,7328 28,3322 16,3942
6334 6226 42 50.8336 2943322 1643942
5493 63 796 47,0016 38,2884 18.6641
5393 11% 756 6G4.1426 11.1671 14.6641
62 A25 5585 65,7326 38.5%70 -65,5504
85493 85 713 65.1828 4,988 15.66G41
§293 B@ 609 55.5326 8.3859 18.65641
S8 R4y 6501 TaaL26 15.8634 17.711¢8
62 A5 6305  35.632¢ 30,5970 ~G.55034
S8 A4W G503 27,4826 15,8634 177314
£4 1 969 36,7826 13,7462 ~1.7714
50 58 6377 342320 2643053 17,7110
a7 G365 21.6828 646253 17.7110
G2 28 G418 45,0620 de7G70C ~Ge 5504
482 68 3242 25,9828 7.8997 -2.,5471
62 AG2 63197 37.3826 ~.9658 -5 e384
55 AT7 6356 25826 5.5293 17.,711d
5223 58 7135 5.2826 G,8312 13,6641
34 1 978 13,5326 13,7461 -1,7714
492 3327 3178 10,4826 3,8153 -2.u471
482 284 3222 19,7326 Ta29221 -2.3471
52%3 58 716 «=3,8574 0.86812 15.6641
59 249 5288 15,7326 Ge2741 «14,4317
52 AlZa 6472 =2,2674 ~5.8969 177112
5292 £4q BY0 -21,17274 243038 18,6641
82%3 119 757 =23.2674 11,1671 15,6641
442 68 3241 -1,3674 7.8597 -2.0471
5394 6252 34 «8,1174 =5.434% 1643942
442 3827 3177 =4,5174 3,3153 ~2.0471
5% 249 6675 4.1828E GedT4L =-1l3.68317
G2 28 6710 Fa8826 0.7073 ~G,550G4

'

P D KT R A S S S el o

137.4889
112,7351
182.4550
9643590
%6,03331
9349738
89,7752
89,7543
435520
$4.5578
68.6732
Bil.657u
4647573
417.338¢%
4540229
3942302
35,8352
33,4653
2643229
2545279
25,5073
2042548
18,5776
16,4379
1842250
G,5467
G.8726
Ge5638
4.7852
ﬂl;lSﬁl
';.7492
*403753
-4 436002

0 el g g



Table

18 contdeevas

A Ty R S A ) wing dn P BKD MR

-

-k o e

Sire pam Daughter P -~ ¥ Iy (£, = P) ha(Pyg =~ P) 1p
ne:  no: no:s
58 Al26 6471 =19,3174 ~5,8965 177110 =7e5633
62 114 6239 347036 «~5.8558 -~ ,5504 -7 ,0036
5% aAZ24 £185 2.,4826 “(a2288 ~14.8317 14,5771
442 284 3160 =16,4674 Ga8921 -2 8471 ~17.5224
6334 6252 33 =36,4174 -3,4342 15,3842 -15.,45C01
od 29¢ 49 =L2,7174 =T o7137 -La7714 ~22a2025
G2 AMEB2 Gles =R, 7674 ~5. 8607 -He 55654 ~£3.3835%
84 AEBY9 921 ~12.,4174 ~0,2573 -1a7714% 23,4451
5293 a5 713 ~-484,2174 4.5881 18,5641 24,6452
B84 280 5¢ =15,5174 =7.7137 ~1,7714 «25.0025
62 114 65343 «20,6174 -5, 8558 =-5,.B504 =-32.,2236
84  ABY 922 =321.4574 =258 73 ~1,7714 =32.4961
462 pd) 3202 =12,9174 «17.,9762 ~2.E5471 =32.5437
G2 AB2 6164 =18,.2174 ~ «3.,0657 -0 e D504 -32,.,8335
&2 185 5195 16,6174 «=11.6177 -5 55114 3441855
59  AZA 493 ~1.3174 =g 2280 ~14.8307 ~34.2717
62 185 G764 ~16.7674 ~11,6177 05584 «34,935%
59 290 665G —8,7174 =LG,6883 ~1d,E217 ~384.2374
62 185 47825 =25,5174 «1l1.6177 -5ea504 -4 3.6855
59 361 A012 12,7174 16,2375 wld,8317 -%3.7857
Ge 28 789 «42.,48174 Ha T8I0 -6,5504 80 2G08
52 A6 68519 =41 ,2174 =, 0659 =5.8304 -4 ,7347
6162 H468 185 =15%,0674 =5 BRGE 25,6770 ~39,3324
Gioz2 6464 135 10,3674 -0 e HHEY ~20.6770 ~5.6324
62 444 745 ~26,9174 =18.,4428 -G ,5%U4 -%1,8304
59 221 0204 ~21,06174 =10,.2226 =14.8317 54,5717
52 .2%0 6320 ~22,0674 ~20,1861 ~5.5504 -535,6439
62 434 G748 3447174 T =lH.4225 =0 4,55%04 =59 ,4504
62 290 0319 =30.,4674 ~¢d,.l0i61 L aB5T4 -35,2039
492 AAL 32673 =5%51l.4174 <=17.,5762 =2 B471 ~71,54037
59 221 GEQF =-44,7174 " ~18,122¢ -14.,0317 =778717
5% 181 Glof 46,7174 ~18,2375 14,0317 =~77e7357
59 28y 6697 =54,3674 16,5802 ~144,8317 =85.,8874
G162 2297 172 =40.3174 ~22.%758 =25.6770 -88,57482
GLEZ £297 173 =42,3174 22,5754 —-Z5.0F78 =30,5702



12

Table 1l. Seolected femnale animals with their seclection
.scores for the four characters undex study.

Birth Welghts

Sire Dam Daughter {F Expacted response

qos Mo Nos due to combinod
seloction (4}

L e ek da) S il B S o e S e 0 W S VS =y - -y vy as s = ol el S L 2

5293 58 718 1.9687
59 245 6675 1.6587
62 aids 65¢5 1,1584
59 161 6196 1,1571
5293 63 795 1.8597
5293 30 696 G.9507
5293 63 796 J.75397
5293 58 716 (1.6607
£293 119 756 e6587
62 az2s 6306 6584 24,29
94 AQS V21 16576
84 ALS 922 0.5576
58 58 6376 F.5568
62 AG2 6397 Ha6562
52 28 ¢418 G.6551
5293 il9 757 Uud587
§304 6220 41 0ed4565
Age at firct kiddings
Site Dam Daughter ;F Expected rosponse
NOo3 tNot (e dua to conbined

selection (9)

AP A R RIN ooy g omp T B Pe S RO W S G A Gl A Wy Al A i e e ey e S e Ry S Y A S

62 24 6710 -5036.029%
62 185 6706 -425,4963
62 114 £343 -412.59247
62 194 67395 -412.2519
6162 640638 1cé ~388,8951
62 185 &§7U4 -379.4963
402 3627 3177 -357.1356
62 28 G703 ~351.06299
452 280 3166 ~324.8170
84 A9 921 ~323.8147 1378,29
84 ago 922 ~319.6147
402 2890 3222 -313,.817¢%
62 290 $320 «313,11935
62 - A8Z 6164 -311,8143
59 290 6657 ~293,8763
89 290 652¢ ~28G,6763
&2 114 6239 -262,9947

A i A W PP S T 0 dhls AN ey i s dnfs S AN S NS DR s Ll S o ol W ol e e D T R b v i ks epler ol R




Tablﬂ 1le COntdaueses
pody welght st first kiddinags

A S SR il ik e R D

73

R P Sy e W ) W Ak S ORI e G SR T e A N A S ek il

Sire Dam Daughter xp Expected response
3 H Not Hos due to combined
' . salection (%)
5293 63 755 25,7974
59 58 6376 22,0859
58 A4S 6501 21.3991
58 A4D 6580 23,3691
8293 63 796 16,7574
8293 119 75% l16.1862
6304 6226 42 16,0398

6364 6226 41 13,0288 38.453

5283 8% 714 12,9224
58 A77 6365 11,9985
58 56 6377 11,5035
39 161 6612 13.6%42
62 A25 6585 16.5349
58  Al26 6471 13.297)
62 287 6418 18,1739

5293 84 609 8.5028
€2 AZ25 65686 Ta34%

First lactation milk yield:

. G g e s db obvd B S

Ay S - S S S Sl WS W A Y

Sire Dam Daughtar 1¥
Mos Mo} nos- '

58 53 6376 137.488v
8292 €3 795 112.7351
63@4 6226 41 182 44598
6364 6226 42 96,3598
5293 63 796 96,9351
5293 11% 756 39738

62 25 6586 88,7792
52933 BS 714 89,7548
£293 84a 689 83635620

S8 T R4C 6581 64,3578

62 A25 65905 68,6792

58 | A4G 6599 60.657¢

84 1 969 48.75713 -

54 56 6377 47.3389 -

58 b YN 5365 46,8229

62 28 6418 3842352

402 60 3242

VRIS R S S S TP S A ), S

Expected gesponse
due to comblned
selcction (%)

2y N G0N Buy 0 s G e il s o) W D s A . G

35.8352°

543,42




Table 12. Birth weight: Combined selection index for

males cosbining information from fullesib and half=-sib

family averages,

L4 W Ay v ain SR A

Sire Dam
No: HoT
5293 58
5293 63
59 243
5293 119
8293 ¢
62 A25
5293 85
84 ABY
59 161
6354 6226
58 58
62 G2
58 ASY
59 Al
6304 £252
62 284
62 114
482 289
84 pisic
62 28
59 2906
88 A44
&2 494
62 1835
432 &2
52 AB2

- 59 221
84 1
54 Alz26
402 327
442 a4l
6162 6468
6l62 6297

A ARV P Sl el I il e S . S i i ol S S Ak S D S

b, (B, = P) b ,{P,, = P) I,
4.883526 0.5452399 $.604835
@.332446 2.20134S 3.603755
9.062716 0880121 G.662037
0851501 2091349 $.002810
§.,001561 340661349 9.,992610
8.,862669 -8.083162 8.802507
8,008691 9.061309 5.082000
5.801771 -0.#09111 2.881660
G.981096 ¢,000121 0.001217
3.600961 0086148 G. 001649
B.641096 -0,898172 0.680924
8,006455 ~3.880162 .9.080298
0.000421 ~0.000172 0.0002495

-0,869389 §.048121 -0. 0908269

-3,068425 5.,000148 -6.089277

-3.863130, -6.000162 ~0. 608252

-B.006277 ~G.BB0162 ~C BOB439
3.660016 -G, 369675 ~0 . BHUE5S

-0. 086659 ~§.060111 ~0.68877C

~8.08062) -G OEP162 ~C.GH8783

-0.568225 £.a00121 ~0. 999809

LG.008929 ~0.UBELT2 ~3.0061101 -

~§.001824 -3.068162 ~3.001176

~3.961219 -3,006162 ~0.001372
~3.889794 -3.0089675 ~0.00147¢

-2.041348 ~3.000162 ~0.081479

~3.901604 -2,880121 =3.001454¢

-3,621604 ~3.0908111 ~0.801715

- 401634 -3,000172 ~8.001776

-3,881604 -0.08067S ~3.682279

-3.051604 ~3,086675 ~8,002279

~3.801161 ~3,081132 -8.002293

-0.082487 -3 803519

-0,081132
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Table 13, Age at first kiddings Combined selection

index for males combining }nforﬁatiom from fullesib and

half-gib family averages,

S5ire

bham

wos . Ho:
6364 6226
6304 6252
59 161
8293 119
§253 B5
8293 - 8¢
58 Add
58 Al26
5293 58
59 A24
50 ATT
54 55
442 60
5293 63
174 1l
59 249
84 258
62 - A2
62 ABZ
59 221
62 294
402 A4l
59 268
402 3827
62 ABZ
6162 §287
84 ABY
442 288
62 28
6162 6463
62 494
62 185
G2 114

-135,21€5

b1“;5 - B H5 I
175,2994 . 282.9493 458.2487
96,1609 282,9493 379.1162
25247396 22,3181 275,8557
172.9218 8845896 261,3114
6742507 88,5896 - 155.8883
23,7492 88,5896 112,3388
44,8738 59,3825 184,2562
39.0997 5943825 | 98.4822

8.8709 86,5396 97.46835 -

6245356 2243161 84,8517
15,8664 55,3825 75,4422
19,5988 52,3825 78,2913
39.7676 ~57.4458 32,2618
~59,3988 88,5896 29,1988
~4541335 2263161 ~22.8174
. 347761 =-36€,1514 ~34,3753
43.1231 -32,335¢ «d9 42119
25,6375 ~22,32508 =52.H%75
=33 46655 22,3161 ~-6%.3494
11,6567 ~9243358 -£0,6783
-24.7545 -574484580 -82,20603
-124.95%12 2243161 -182,6351
-69,2480 ~37 4450 ~126,5944
~4f,{3381 -92,335¢ =132,373
=32,5664 =-107,1863 =-139%,7527
~114,422) ~35.,1514 -152,%735
«135,9306 -57,1458 ~163,3766
~7242537 - »5243350 -164,5%0387
-72.2676 -107,1863 «177.4539
~38,4757 «3243356 ~190.81C7
=183,7261 -326.335¢ «126,0551
~324335¢ 187 .5535



7able 14. Dody weight at first kidding: Coabined
salection index for males comblning information from

full=-aib and halfesih family averages,

=y .y Wl Ay S 0 B V- G N e TR AR} S e ik i am £ T

Sire Dam

by (B, = P) b{B~ B . I,

Ho: Hot .
58 A&Q 602348 647964 13.8312
5293 63 7.4372 4.5823 12,6195
58 53 4,4312 647964 11,2276
6334 6226 540324, 2.2295 742819
58 Al26 0.2228 647964 7.2182
s293 119 1.8260 4.5823 6.4383
5293 85 2.0664 4.5823 542176
58  A77 -8,5789 647964 642176
5293 8¢ 2.1426 4,5823 4.7249
62  A25 5.8151 ~345591 242570
59  A24 2.2268 ~0.1101 2.1167
59 161 2.4264 ~541101 1.9163
$292 53 -2,7832 4,5823 1,7993
462 64 2,2268 ~8.6016 1.6252
84 1 1,0244 ~G,4695 0.5549
462 3827 ¢.8248 - ~6.6316 0.2224
63€4 6252 «2.5628 2,2295 -003533
59 249 -0.2983 -6.11061 ~B.4034
B¢ 298 ~0.5788 -,8695 ~L.8403
84"  A89 -049796 - ~0, 4695 ~1.4491
402 A4l ~1.3084 -8.6016 ~1.9020
62 28 1.554) - “345581 ~2.8048
59  221° ~1,9616 - ~241101 ~2.0917
59 299 - -2,3824 - ~3.2101 ~2.4925
462 28¢ ~2.5828 ~0,6016 ~3,1644
62 185 -0.3463 - ~3.5501 ~3.9044
62 494 -1.0885 - -2.5581 -4,6467
62  A6Z - ~1.7569 - =3.5581 ~5.3156
62  A82 -4, 2864 ~3.5581 ~747645
62 114 -6.2187 ~3.5581. ~9,76885
62 204 ~7.057% ~3.5581 -10,6151
6162 6468 -1.3804 - ~11.0308 -12,4112
6162 6207 ~11,0308 ~18.0224

-G.%916
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Table 1%. Pivgt lactastion milk vield: Combhined

galection index for males combining iaformation from

full=zib and half-sib family avorages,

D et e W S W i S W S

5y (g = P)

Sire Dam
Nos ot
5253 63
6304 6228
58 38
58 AL
5293 1138
5223 HH
58 a77
62 AZS
5283 85
5293 g
34 i
ES 51248
6304 6252
402 60
442 3627
442 280
62 28
62 162
56 249
B4 294
g4 ABYD
62 114
82 AEZ
59 A24
62 pR1LS
437 A4l
&3 494
52 xa4q
59 141
59 204
59 221

5162 $Ang
8162 5297

ig,.2884
29,3322
26,3553
15.8634
11,1671
8.2359
5,5293
30,587¢
4.,9601
GelT12
13,7461
”5-3963
*9-4349
7.8827
2.8183
U,8921
Ue757¢
‘-‘3-'3669
hael74L
~7.7137
"902573
=5.4U583
-8 40507
-ﬁ.EESU
-11.6177
~17e5763
=16 .4226

25,1861
-15,237¢ -
-15,6883

~13.1226

-d,588y

‘22-5?58-

L e 2 I S TS

b, (B, = P}

W R L AL I Al D SR Au SN T WD G e A D e oy R

15,6641
16,3942
17.711¢
17.7316
15.6641
la.0041
17.7110
~{ie5508
18.6641
18,6641
=1.7714
17.7119
16,3542
-208471
-2.U571
-2.8471
~0 e 554
~5.5%H4
~14.8317
"10?714
“l.7714
-6.5504
-5 ,.5504
-1l4.8317
~645564
“2&347l
~5.5504
“6c5594
~14,8317
w14 48317
-15.221%
-2506773
“25.5773

Im

45.9525
45,7264
4441863
33,5450
29,8312
28,9504
24,3463
24,2465
23,5722
12.5453
11,2747
11,8141
543503
5.85205
11,7062
-1.155ﬂ
~5.5434
~7.5173
"5055?6
-364851
-11.0387
~11,5092
-1d.6181
15,0597
-1g.16e1
-19,G423
-24,9730
-204,73C5
~31,6G693
~31.516¢
-32.,9343
“3dt2659
-38.25628

P ke s Sl W g S D T SR POV W WEY B A 05 mul) S onls el U dem
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Table 16, Selected sire-dam pairs for the four characters

under study.

Birth welght:

-. Wiy yIb S-S D A S-SR S -l S W g i N W o Tl

Expected response due

Sire Datm i,
HOS Ho: to combined selection(%)
5293 - $.834835
5263 63 0.863755
538 249 B.8G2837
5293 119 8.0802816 49,50
3293 88 C.332818
62 A25 0.,002587
5293 8BS g.082006
Age wt first kiddiag:
Sire - Dam b U Bipected response due
Hot Kos to combingd solection(d)
62 - 114 -197,5935
62 : 185 -196,0551
62 . 494 «-190,8107
Gl62 6468 ~177.4539 5479.93
62 23 ~164,5837
442, . 288 ~163,3716
84 ABY

BEE  Sup il Bd o vl SO G AN e S5 ik I e
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Table 16 CODtdsessee
Body weight at first kidding:

8ire - Dam . I Expected responsa due
HO? No$s to combined selection(s)
58 48 13,8312
8293 63 12,8195 ‘
58 58 11,2276 .
6304 6226 72619 - 67.24
58 Al2% . 70182 o
5293 85 642176 .
5293 . 119 544083

AED bRt wup N W - B0 ) T T AN GEB ERD S S-S DRp AN Spd AN W B ulg -y - . A I W . G G

First lactation milk yields

- R

Sire . Dbam I, Expected rosponse due
Hos Hos to combined selection(d)
6384 5226 458,2487
6304 6252 37941182
59 161 273,557
8293 118 26145114 . 868,37
8293 : 85 155,88403 .
5293 84 112,2288

58 nd 194,2563 ’
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Table 17, Malabari, Geﬁaral selection indicerm, Tha

coefficients b, , bz, multiple correlation

ranges of A for males,

Birth weights

Rp1 and the

Sire b, b, RAI ' Range of 2

Ro: for males

181 ° (.4874 B.2803 €e74606 1,3159 to 1.6571
182 B.4957 G.2168 Be 7416 0.,8382 to 15322
157 ¢.4898 J.2620 0e7452 869277 to 1.6624
364 - B.4892 8.3348 D«7589 1.3801 to 1.9{83
314 E.4957 @.2168 g.741¢ #7949 to 1.2906
357 05829 ¢e1545 0.73GH 1.,8526 o 1.555%9
402 g.4765 Ga.3G38 67532 1.8621 to 1.6339
3174 84957 He2168 ‘BeT416G @.8378 to 1,5813
3179 .4925 B.2410 9.7435 ' D.9675 to 1.6578
3182 G.4957 0.2168 Ga7416 3.6803 to (0.,829¢
Age at firat kiddings
Sire b, by L Range of A

Hos ' for males

1¢1 B.4298 P.2919 B.7691 £24,7598 to 626,3352
162 G.4378 0.2226 847025 383.4759 to 595,.8089
157 B.4321 g.2718 Be7371 439,9220 to 586.8359
364 B.4227 ©.3530 G.7148 555.83828 to 1135,7832
314 £.4378 062226 847925 337.0853% to 597.,1071
357 B.4455 #1565 Fe5962 33345667 to 565.,6722
4032 3.,419¢ #.38582 8.7178 421,5444 to 731.1854
3174 B.4373 $.2226 Be7625 J72.8116 to 656,5816
3173 G.4340 H.2489 #.7058 309.87321 to 416,3335
3182 G.4378 De2226 Ue7825 383.3502 to 485.7954




g;;e b b R Range—of A
Nos 1 2 AT for males

181 P.4505 7.2885 87229 12.94%4 to 17,9049
162 C.4587 B.,2212 8.7169 262766 to 15,2335
157 G.£529 J.2698 8.7212 11,8826 to 19,3554
364 B.4434  ©§,.3472 g.7282 15,9668 to 22,1744
314 0.4587 ge2212 §.7169 93,7833 to 16,3428
357 0.4665 0.1563 -Be7120 12,6135 to 15.1793
402 G.4396 d.3789 Ua 7308 15,6296 to 21.4318
3174 G.4587 0e2212 Fe7169 15,9311 to 20.9768
3179 2.4556 F.2468 8.7152 11,2764 to 13,7822
3182 8.4587 g.2212 0.71G9 10,8400 to 14,5696

First lactation milk yield:

Sire b, b, Ry, Range of §
- Mot for mznles
181 ° 0.2886 0.2865 f.6802 11.6421 TO 28,3665
122 042947 g.2091 B.5821 8.3438 to 16.3744
157 0.2904 8.,2633 B.59568 12,2310 to 24.9796
364 $.2829 063686 8.61438 15,1376 to 29,7841
314 02947 Ce2091 @.5891 9.1696 to 20,9763
357 02999 J.1413 Be5790 14,8713 to 15,2383
492 P.2736 0.4922 B.6166 19,7498 to 42,7958
3174 Fe2647 da2841 0.5891 842234 t0o 21.0876
3179 B.2024 d.2376 845931 6.5234 tu 12,3568
3182 042047 3.2691 §.5891 6.,1888 to 20,7849

e Sl A P o o S A R S A Gl o 2y ash W S G D S L e S G S




Table 18. Dreed: SM., General selection indices. The
coefficients b,, b,, multiple correlation R, and the
ranges of 3 for males,

- Birth weight:

sire b b, R, Range of A
hNos : ' for males
5294 g45086 B.3325 B9.7692 1.0769 to 2,6872
5295 $.517¢ 0e2719  Fa.7648 1.1390 to 2.2764
52599 Be5291 8.1845 0.7584 1.9199 to 2.44906
§292 3.5861 $.3936 947736 1.5768 to 2.6770
5297 3.5336 8.15192 @#,7560@ 3.8728 to 1.88067
§293 0.4897 0.4036 - 0.7685 1.2766 to 2.4663
83 g8.523%1 8.1845 @.7584 1.3878 to 22,0486
84 0.5846 Be3613 B8.7713 1.2423 o 1.8983

il dhiv gy P AP S S wiy S P S @0 I S T W Sl sl e b S GG W SN oD W AT AP b S

Age at first kidding:

- — o - - . - -

Sire kﬁ by R Range of %

A
Not E for males

S294  U.5940 @.2B93 98,8163 368,8085 to 577.8885
§295 J,6818 3.2485 (.81l36 364,7403 to 721.6877
8299  0.6135 (.1672 @,80895 367.1699 to (64,8314
5292 $.5864 @.3268 @.8189 494.4178 to B93.1698
5297 @.6181 G.138% @.8088 459.,9273 to 4%4,.,7771
§293  B.5859 $43398 8.8191 537.1127 to 1038.6431

83 0.6135 $8,1672 3.8095 311,933% to 489.2354

B4 0.5918 °© £.,30880 $,8173 500.6383 to 878.9133

pody weight at first Kidding:

sire b, b, Ry Range of A
2+ H for males

A o i bl i A S T el wnb T o ol

8294 #3612 0.3770 8.,6749 14,4067 to 21,2685
§295 243693 0.2693 08,6659 14.7755 to 19,8225
- 8299 0.3847 Ge4171 3.6482 13,9216 to 17,7686
5292  §.3525 0.4650 0.6846 19,6188 to 27.5474
8297 B8,3835 00,1533 B.6496 15.832) to 16,3743
5253 03518 B.4710 0.6852 24,1254 to 27.6891

83 De3847 P.4171 G.6482 14,7011 to 19,1351

84 @.3579 Ued4105 B.6786 18,8166 to 24,2738

Tk G O T TP A O S S AR A A A i S O o




Table 18 contdessee -
Firat lactation milk vield:

Sire by b, Rz Range of A

NOS * for tiales

Ll

5294 .,1934 #3300 3.,5274 2446137 to  40.238%8
8295 0,1%82 42474 Be5699 21,7949 to 42,3871
5299 2.2836 #,1453 g.4898 31,6848 to 45,3715
5292  @.1872 2.4568 5490 31,3761 to 48,6547
8297 G.2053 . 8.1139 0.4835 15,7137 to 28,4751
5293 F.1867 244655 P.5505 35.7104 to ' 57.9689
83 We2036 U,1453 B.40698 12,0684 to 29,5878
84 8.1912 ¢.3014 $.5353 26,5198 to 54,3452

Ay S Ty A iy S S Y W T W P B A g e ek
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Table 19. Breed: AM, General selection indicems, The
values ¢f b;, b,, the multiple correlation R and the range
of i for nales, -

Birth Welght:

J.0421

Sire by : b2 Rar Range of 2
H : for males
59 (,3906 @.5186  @.7195  1.3925 to  2,8612
58 8,3923 P.4954 2.718< 1,3336 to 2,1182
63 Ved4lle Ue.3284  0,7022 1.6808 %o 2.8587
75 8.439%4 $.3432 8,7837 8.9242 to 1.3336
62 @.3895 #,5207 0.7289 1.3354 to 2,2134
Age at first kiddings '
A Y A Sl D S
. Sire h " b R Range of A
Hosz 1 z AT for males
59 8.4542 4684 8.,755%9 . 455,4788 to 331.1014
58 4558 J.4560 Ge7549 477.4570 to 7150.1194
63 @e4724 $.3265% Be7443 556.317¢ to 854.5426
75 Ped724 H,3269 ° 0.7443 416,6819 to 780,3499
62 Bed453) . 0(.4767 B.7565 433,810 to 748.,2614
Body weight at first kidding:
- A L B 3 & L & L %1 3% ¢ 2- % I ¥ ¥ T % L I 3 ; -
S5ire b b R fange of A
o3 1 2 AL for males
59 B.4397 Pe4785 647479 18,9764 to 2044513
58 }.4413 §.465% B.7468 18,7293 to 26,6524
63 P0.4598 Be3176 | 47343 20.2654 to 38,1511
75 B.4581 B.3316 Ga7354 14.3725 to 23,9926
62 $e4338 0.4986 0.,7460 17.8685 to 26,1827
First lactation milk yvield: .
Sire b b R Range of A
Nos 1 2 AT for males
59 Pe2676 fe5685 f.6481 24,9838 to 44,8156
58 2693 G.5462 8.6371 34.5123 to 72.08931
63 #.2864 (e3270 0.6067 17.5210 to 48,8675
75 0.2850 e 3446 H.6892 28.2726 to 43,5714
62 D260 d.5836 29,2445 to £6.2835

1
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Table 20, Brecd: F A. Genaral Selection Indices. The

values of b,, b,, the multiple correlation R,, and the range
of A for males

Birth welght:

B A
Sire b b 24 Range of A
Nos 1 * Al for males
6024 (5,3923 0.1913 B.6634 = §.9280 to  1,1242
€334 $.3718 8.3979 H.6852 1.2828 to 1.5377
06162 (.,3747 B.3624 §.6821 B.3586 to 1.3863
6738 0.3652 Be4548 B.6920 1,1646 to 11,7255

6714 0,3761 0,.3482 #,6806 1.0345 to  1.7867

- P A whd -

Age at first kidding:

D o ) A e Sl il A S S A NS WY D S S G S N Sek S 8 - o= L -

Sire by b, Raz Range of A
Mo ) for maleas

- R WA P D ol il e e

6824 G.4936 g.1388 Fe7363 298,7646 to 474.4896
6304 8.4721 (3.3649 $a27506 459,451¢ to 741,7663
6162 @.4758  §.33064 0a7483  4l3.6692 €0 538,5788
6730 0.4664  @.4091 0.754) 42443677 to 626.7221
6714 G.4773 8.3248 247672 373.9365 to 492,3977
Body weight at first kidding:

W A0 A A S R I GO M St Gy Ay I i P A S R R D A G G G SR Y SN0 A ST S g R Y S e S R -

Sira b, b R Range of A
[+ 1 2 A1 for males

o A o X S e W e i ol ol

6024 @2,.,4186 06,1961 $.,6838 13,7152 to 15.5168
63684 08,3974  0.,3916 J,7038 13,4429 to 27.1857
6162 00,4011 d.3572 B.7004 13,5771 to 18,3993
6739 13,3915 450 B8.7691 15.4834 ¢o 24,6836
6714 0.4626 He3444 J.6991 15,9638 to 22,7400

Filrst lactation milk yield:

Sire by b,y R, Rangs of A

Hos for malas

6024 ©.353¢ $a1875 8.6324 13,3245 to 21,5494
6304 ©,.3330 P.4034 . ESBT 26.1117 to 64,5898
6162 0.3366 243652 #.6541 15,5562 to 36,1759
6730 (.3273 fed654 g.6661 2644895 to 51,1739
6714 §.,338Y §.356) 346523 19,1851 o 37,6399
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DISCUSSION

7?0 make a conmparative study of selection indices for
the improvement of dJairy goats, splection indices were
constructad by different mothods using the four characters:
birth weight, age at figst kidding, body weight at £lrst
kidding and first lactation milk yield,

Estimates of heritabilitles of lactaticn yield in dairy
goats range from (.00 to 8,72 (Ronningen, 1967;
Singh et al., 1976a; Prakash gt al., 1571; RZouillon aund
Ricardeau, 1975; and Stein, 1376). Bstimates . of
heritabilities of aga at g}rat kidding range from @¢.ld ¢to
.68 {Singh et al., 1978a #nd Douillon and Ricardsau, 1975).
In this study also, sstimates of heritability coefficients
cbtained for these two characters were found to lie in the

ranges given above(Table 3). -

Simultaneous selsction index constructed for each breed
incorporating the four economically important tralts visz,
birth weighi, age at firet kidding, body weight at first
kidding and firatr lactation milk yield., Relative aconcomic
value calculated for weach trait, based on the cost of
production of each trait helped in improving the efficiency

of the index, The expected genctic advance due to the index



87

and that due to straight selection were 5442,7574 and
2561.2345; 769.10824 and 312.3521; 2065.7435 and 114.3664 gnd.
1852,9766 and 817.7718 for the breaeds HMalabari, GM, AM ang
F,A respectively. fhe parcent gain in efficlency in
eypacted genatig advance due to the selection index and that
due to straight selection for the above four breeds weiﬁ
found to be 112.51%, 146.23%, 132.36% and 28.76%

respectively (Table TR

Hence from this study, it was concluded that saslection
based on a5 indax was more efficient than straight
selection, when the charxacters having unegual variances and.
heritabilities were considered simultanecusly. So the
result ocbtained from this study was found to ba in perfect
agéeemant with those reperted by Hazel and Lush (1942),
Panse {1946) and Young {(1961).

Seven restricted gelection indices were constructed for
each brecd., The f{irst three of them were constructed by
imposing restriction on birth welght, age at first kidding
and body welght nt first kidding respectively. But in the
fourth, £ifth and sixth indices, restrictions were Imposed
simultaneously on the follcwing combinations of characters:
birth weight and age at first kidding, birth weight and body
weight at fizst kidding and age at first kidding and boéy
weight at first kidding respectively., The seventh index was

"constructed by imposing restriction on all the three
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suxiliary traits simultanecusly. ) The expected genetic
gdvance in individual characters ware also calculated in

each cage (Table 5).,

The index obtained for Malabari goats by restricting
birth weight wes found to maximize the expected gaenetic
advance in the other three traits, The use of this index
reduced age at first kidding considerably and increased body
weight at first kiadihg and first lactation milk yield. But
the index obtained by ;est:ictiﬁg birth weight in F,A goats,
increased age at first kidding' eventhough this index was
useful in improving the genetic advances in éhe other two
characters. cffective reatriction of birth weight wﬁs
possible for sM breed also, Dut this index also increased
age At first kidding, body weight at first kidding and first
lactation milk yield, In those cases, the expectéﬂ genctic

advance in the restricted character was egual to zero.

The restriction on body welght at fi;st kidding (body
.weight kept as a constabt) was found maximizing the genetic
gain in the other three characters of aM and F,A goats. The
increase in age at flrst kidding due to selaection of F;A
goats basaed on this index was comparatively less to that
obtained by the iéﬁex wieh restriction on bizth weight.
Also the inéreasa in £irast lactatlon milk yield due to
eelection based on this index wasg less compared to tho other

once Selection baged on the index constructed by imposing
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restriction on body weight at first kidding increased agerat
first kidding and first lactation milk yield o0f AM goaks.
In all these cases the expected genetic gains iﬁ the
reatricted character was found éo be egual to zoro.
Restriction on the other characters were Zound to he of no

use with reference to this study.

Seven phonotypic aelection indices were constructed
betyeen the main traic- first lactation milk yield and the
auziliary traits- birth wéight, age at first kidding and
bedy weight at £first kidding for each breed, Leletive
efficiencles cox:eapondinﬁ to these 1indices werzo alsc
calculated (Teble 6). In tha case of the breeds Malabari
and ¥,A, each of these indices was found to decrease the
efficiency of smelective breeding. Hence it was concluded
that in these breeds; selection on the basis ef the main
trait- first lactation milk fielﬂ alono is the bast - method
rather than using any tréét a8 an auxiliary tréit for

lmproving milk production.,

It was apparent from tho table that I, the - index
between milk field and birtk weight increased the efficiency
of selective breeding in AM gomis by 23,6 percent, DBut the
increase in efficiency cue to I,, the index @heq age at
first kidding was used as an " auvxiliary trait was 10.45
porcent., But it was found that when these traits were

simultaneously used as euxiliary traitse (34) ¢ the increase
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in officiency was 16,85 parcent. An increase in afficiency
of 42.40 psrcent was noticed for I, tha index betwean first
lactation milk yield and body weight at first kidding,
Birth weight and body waight at first kidding together as
ausiliasry traits (I,), for improving the milk  production
gave an increase in efficiency of 52.16 percent. An
increase in efficianey of 42.91 percent was noticed in Iz,
the index when age at first kidding and body weight at first
xidding were used as auxlliary traits., But when all ¢hese
characters were 'a;multaneously considered as auxiliary

traits({ly) gave ap increase in efgictency of 71.21 percent.

50 it wms concluded from tha study that for the AM
bresd, I;¢ the index between firxst lactation milk yield and
the suniliary t:aiésn bizeh weigﬁt, nge at first kidding and
body weight at Eirst kidding was the best.

also it was apparent from the table that out of the
phenotygic indices constructed for 5M breed, only the index
1,, was mozre officlent then sclection bamed on main trait’
alona, Relative efficiency due to this index was 12,31
percent, ARAll tho other indices were found to decrease the

efficiency of selective Lreeding,

Optimum selection indices wesre constructed by conmbining
information from individual's performance with thoso of
full-sib and half-sib ‘family averages for the selection of

femalea for each character (Table 7 to 10). Also optimum



91

selection indlces for males combining informat@on from
full-sib and halfeaib family averages were also constructed
for e¢ach character (Table 12 to 15), The first 25% of
females selected had selection scores in terms of birth
weight, age at first kicaing, body weight at first kidding
and first lactation milk yield between 0.4569 to 1,9647,
~262.9947 to ~506.0299, 7.0349 to 25.7974 and 35.8352 to
137.4889 respectively. Bue the full gisters and the
selacted male parents had selection scores in terns of the
same characters between §,841668 to #,004835, -152.5935 ¢to
-197,5535, G.4683 to 13,0312 and 24,3403 to 48,9525

raspectively.

Yhe expected response due to sclection of foxales due
to birth welght , age at f£irst kidding, body weight at first
kidding and first lactation milk yield were found 6o he
24,29 porcent, 1878.99 percent, 38.45 parcent and 543,42
percent raspectivelﬁ and that due tolselection of malas for
these characters were 4%.58 uvercent, 5479.81 percent, 57.24

parceﬁt and 868,37 percent.

The expected response due to the selection of feanales
and males for the characters- age at first kidding and. first
lactation milk yield were found &0 be vory high., This may
be bescause of the high ,phenotypic variances in theaé
characters, . This -may be bocause of combining  the

informstion on full-sibs of warious broeds, which szhowed a
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marked difference in the performance of the individuals for

these cheractors,.

General  salectlion iﬁdices‘ were capnstructed  for
selection among males for each character and for aach
breed. The ranges of muitipla correlation RAI’ hotween the
index I and the cofrﬁspanaing breeding value A for the
characters- birth weight, age at first kidding, body weight
at first kidding and first lactation ailk yield (Table 17 to
28) were found to bz §.7306 to 3.,7532, ©.6962 to G.7178,
F.7116 to @,7388 and B,5798 to B.6166 respectively for
Malabari breed; 9.7736 to 8,7784, 0.8080 to 2.8191, 0.6482
tO F.6852 and #.4835 to £.5585 respectively for SM  breed;
$.7622 to ¥,7289, F.7443 to (,7565, .8,7343 to §.7479 and
Ge68E7 tOo U.6427 respectively for AH breed and §.6634 to
B.5926, 8.7363 to B.7541, 05.6836 to 0.,7891 and 39.6324 to

2.6661. respgctively for F,A breed,



dummary




SUMMARY

y,

y /7ﬁsfﬁg the data frowm 71 Malabazi goats, wmates of 10
.r,',.‘

sires, 95 gSannen X Malabarl (8M) goats, maetes of 8 sires,

1§3 Alpina x Halabari (AM) goats, mates of 5 sires and 64

AM X aﬁ (EZA) goats, mates of $ sires lorcated st the farn of

IpRPionf goats for milk at Mannuthy, birth weight, age at

+

gﬁfsé ;kidding. body weight at {irst kidding and first
el ; -

y .
/ﬁ?ctation milk vield were combined into different selection

# ndi¢as to make a comparative study of the indices and the

“Ho
b:eeﬂs.

[
P
i, . gimultaneocus salection indices were constructed

r,- I

i coxporating all tho four charagcters under study, assigning

éé;;omiclvalues on the basis of cost of production of sach
ﬁ;ait. Bxpected genetic advance due to index as well as due
to straight selection was calculated for each bzaeé. The
parcent gain in efficiancy duae to selection based on index

/ N
er that dup to straight selection was also calculated for
f

each breed, 1In ecach case, selaction based on index was

Eound to be more efficlient than straight selection.

]
!
]

Bffect of imposing restriction on birth weight, age st
first kidding, body weight at f£irst kidding separately and

on combinations o¢f these charxacters gimultaneously were
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studied@ for each bread. Restriction on birth weight wvas
found to be effective for Malabizi, 5M, and F,A breeds, All
those three indices helped in improving body welight at first
kidding and first lactation milk yield. But, only the index
construéted for Malabari bg;ed was found reducing the age at
first kidding. Impoaing restriction on body weight at firat
kidding was @ffective only for A¥ and PoA breeds., These
indices were fngné improving the birth weight and first
lactation milk yield togéther with an increase in age at
first kidding. 1In the other cases zestriction was of no use
15 improving thao Iqaﬁmtic advanca in the unrestricted

characters.

Seven phenotypic selection indices were constructed for
each breed, bgtwoen the main trait- f£irst lactation milk
yield and the auxiliary traits viz, bhirxth weight, age at
first kidding and body weight at first kidding, 1In the case
Qf HMalabari and F,A breoeds, none of the phenotfpic index
constructed was‘found wore efficicnt than selection based on
the main trait alone, Fox SH breed, relative efficiency was
more for the index, constructed between mnaln trait- first
lactation milk yleld and the auxiliary trait- age at first
kiddipg (12,33%). The indez between main trait-  first
lactotion milk yield and the auxiliary traites viz. birth
lﬁeight, age at iirét kidding and body welght at first
kidding simultanesously was found to be the best for

improving first lactaticn milk yield of an géata. Rolative
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efficiency of this indez was 7l.21%.

Selection indices for females comblning 4information
from individual's own porforxance with those of full-sib and
halfesid family averages wore 4lso  constructed  for
individual characters and these indices were arranged in
descending order, While selecting the best 25% femsles, 17
femzles having the highest scorces were selected for each of
the characters birth welght, body welght at fixst kidding
and first lnctation:milk yield pnd those having the least
gcores for age at first kidding., Selection indices for
males combining information £rom fullezib and half-sib
family averages were also constructed for individual
characters and thesa indices were arranged in aeécen&ing
order, Secven familiss having the hest Bcores were gglectéd
for esch of the characiers. Tho axpéct&d respongas due to
both of these indices were also calculated for ecach

charnctar,

Ceneral gelection indices were also coastructed for
selection among males £for each character and for each
breed, The valus of Ry, were ailso calculated €or each

index.
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ABSTRACT

flecords on birth weight, age at first kidding, body
weight at first kidding and first lactation milk vyield of
HMalabari, Sannen % tMalabari (sH), Alpinc X Halébari (AH) and
AM X MM (F,A) goats f£rom 1974~ 1984 were ezamined to nmake a
comparative study of selection indices constructed Dby

employing different methods,

The relative economic vulue of cach trait in rupces was
calculated as 29,96 for birth welght, 8.67 for age at first
kidding, 20.23 for hody weight at first kidding and 18 foxr

fizrst lactetion milk vield,

Simultaneous selaétion' indices wore constructed by
incorperating all the traits together for cach breed and on
finding the percent gain in officiency of weach index over
that due to straight sclection, the efficiency of index

selecction was proved.

out of the bceven restrictod  selection indices
constructed for each breed, imposing restriction on birth
woight was found ecffective for Malabari, sM and th ‘breeds
and restriction on body weight at first kidding was
effective for both F,A and AM Dbreeds, But =all these

effective restricted selection indices, oxcept the one for



Malabari breed ({when birth weight was restricted) were

increasing the age at first kidding,

Seven phenotypic selection indices were constructed for
each breed. But none of them was found improving the first
lactation milk yield of Malabari and F,A goats. For 8#
breed, the best index was the onc constructed between the
main trait first lactation milk yield and tha auxiliary
trait age at first kidding. Relative efficiency was the
largest, when all the auxiliary traits werc considerad
simultaneously for improving the £first lactation milk vield

of AM goats.

Combined selection indices for females combining
information from individual's own performance with those of
full-sib and half-sib family averages were constructed for
each character and tﬁese indices were arranged in descending
order to choese the best females. Also combined selection
indices combining information from fullesib and half-sib
fanily averages woere constructed £or each character and
these indices were arranged in descendinyg order to choose
the best parents. The expected response due to selection of

femanles and males were alse colcoulated,.

General selection indices were also constructed for
selection among nmales and the value of Ry, was calculated in

each case,





