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Btaﬁ:aﬁcs “eaearch Institnte, for sugresting
tho proble tackiod in thing thesie 4 hls {rmonszs
halp, keen intaerest,y constant srcotongonent,
paid-nes nd g ervizion thepughoel the onurge of
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of thiz thogla, /

I =2 olso gratoful fo Hr. Pule Toin ongd
vr, K.Va "athe of the Goputer Contre, I.A,%fBJ0.,
for helping ve fn the analyels of €6 dotn ot the
Compuiay,

Pinallys T o Indobhied & Indan douncll of
sgricmliturs) Resgorch for providing financind
pasistenco in the Hm of Pollauship,

(3eDs WAIX)



v

LITROIUCTION

8ELI0TION IWDRX WITH ONR

EILACTION TR Wi T4
ATD FORT ACXLLIARY TRAAZS

SFOT OF THOLUSION OoF

AUXTII ARY ZTRLT3 OF IBE
T CTMMCY OF TR INnEx

ERGANY
1’321.33
CReHs

-9
fath

15-23
2adet

hade3
\-2

16



The $uportaive of poultay hooping for the pmdustion
of nest ;md oggs 40 raise the progsomt lover hingn natritionsl
stmndnrds of tho comntyy nosds vo wrhasia, "Bgs Bave botone
part of tho et oved In coet cugervntive bonoes ond fhug
the repfirment of ogps for tho pomtay has cme to choud
threo hondeed aililon glgy por oy gvan considering thad
only £ifty por cant of our populstion o potentisl conmumer
of ezgs. Hones 4t 48 fvpercetive thet we necd 40 have pood
genoltlio stock of Meds o ahiove this pmdition target of
CER.

I8 is o egtehliched font (hat tip native glocks
aro vary pool e1g produwers md wo hove to nostly depond
gpon nowly cvplved gtrptan wiE: dgh produstion motartiels,
Thes gwlving high yielding stedings both for oz ¢id nont
prodagtion uning once fmporind ewstic stocks has bocone
prinaw nocesdl(y fHr tho potityy rassarchers of the eomtyy
at thig Jucfure, Cestlon sriscg ity a3 & vhat type of
stock angd vhat oofhindg of ceovpmdsons qguonp A fferand stocks
be Wsed to dovelop siporior stocka,.

Az £=2 oo ogs produntion 4o concemody 4¢ 38 5 Iow
beritohia tr-it 3 torefors diffcrent nethods of galention
and nating oystems ave ofopled for i¢s inprovenent, T
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dAfforant nollnds of breeding tnod 40 poultyy oo indbreeding

and hybridization, etruin cwosoing and breod crossing,

POt the rosflits of thoon brooding nothods aro uwnoful only

£ uo heve soDs phod procciure of sdlection, In investigations
on brooding profrenes, the chidef Au 4s ¢ gtudy the possihility
of ioproving the purfomsite of tho stoch &n rospeet of o given
chnraetar aid tho aitemalive aothodn dY nens of vhich

' thig can bo achioved. Tho hgin tool the brocder heg in

his hgrds 1s poloction,

gsflaotion ip on fnportont tool for bringihg choul
genetic foprovaiants 4n quantitative trodls of live:ztock,
Tho oxpocted gonotle prograss ner raioration ia tho pmduat
of horitability cnd solectisn di*ferentipl, Tho herdtahlility
has o predietivo role in cpressisg tho ralipghility of
vhenotirde v=iu € ag a gtdo o the brogding valug, The
pripery oTfest of oceloclion vhother 1 .Utral of wrilfidial 46
to chznpe Yae gomo frogubmcios @nd tho frequancy of panotos
carpving cortain gone conbinations end thoredy chehge tho
avarage of e popitlation far fram tho ovigingl position,
Howevar, 120 tho harithility of a izractor to be seiesntcd
3. low, tho oo valuo of mnbor of indlvidunls of o pariicular
rolotion oi'ten provides with o more riidblo goida to the
brecding vaing thyn the individunis oun phonotyple velug.
he correlntion botycenr tho brecding valua and the photitm
typic valuo con be dncronsed by conkindng tho fnfomations
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froo one oy oore ralatives of tho tnd@vidnnl for tho
given trAS rozulling in grealer rospondo o gelpo¥on,

in povisry, o foily ¢logsifiestion fo ustuglly g hierarchal

ond, vig., Gach gire £0 nated W g vmber of dens mnd ench

4o pivduces sne or coro offgprings, In uch cases the

rolative nortts of Indlvidusl seisotion ond fonlly salsction

in brocding for trafts of low herltdili¢y vero first dlscupsed
'$7 zash (1947) ;d Lomer (1950%, Tho gercl conclusisn

10 that for traits of Jow horttaddiity; sclootion of cooplote
foilios of full.sibs or Holf.siby vitindd regard of

indlvisaslts pordhimonse 4z poro officient then indgividunl
golection,

saleation of Indlldusls on tho badde of index with
gmropriote vRpato gttathed to 41ts oun porformance ond tho
" average pexformancs of fextlies voo devolopod by osborno (1999)
™o varisus amaies of condined sclection given Wy ndn ares

(i) solection on the dagla of an indox i th op¥inm welhis
attached o S0 indlvidngl's perfommes ond 18 £11l.94h
fuily gvorage

(i1} saleotion the bosis of o indoz with optioin uvelpghts
attached o tho individugl *s porformuacs and 44 hplf.
20 family avorage.

{134} r2lection on tho bosis of an Indoz Ath optinm wclghis?
atiached t full.sih £ily gvorogoy helfesdb fouily ovorago
md the individusis nerfortonen,
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Howayor, Tho oexinm o3 dengy vas foind o e
achioved by scloction on the baslio of the Indow (114%)
maniinned above,

3 gorles of fhordinated Poultyy Brooding Propromens
for inprovenant of 23 prodistion arg curpantly being
undertien in the countyy hy vorious Stato Covertanis of
tho instanez of Covorrmant of Indln, (29 such prograome
vas initiatod by Hadiya Pradosh Stalo (ovormight b tholr
nogional roultry Fum et Dhopel with Yoy of ovolving a
gtrain of poulityy W th high lovel of .23 production by
solecting birds on o basle of indop comiining the perfore.
gnco of the Individusl blrd «ith wverngo poformames of
the sirves and don foilies %o which bipd bholonga,

Harain 0% gl (1973) reported the Ppanido of the mnolynids
data colleoted during this prograome. Subsentantly

Farain gt al (1973} reported het tho cvorage vato of loy
which wes shooh 46 in the production otodk fnoronged to
about 53% by the third genoration, Towevary the sop wdhit
which wag shout %0 grome &n he foundation stock dooransed

to sboud U8 gras by the third goeration, The es@nntas

of hortdility of rate of 1y docroasod eonsistently frmn 884
valus of 0,10 in the foundation stock ¢ Q002 4in the

third generstion, It mppooreds thorelfore, thal olthouph tie
nathngd of solection biaged on the indox £ effoctive in
inerecsing tho pato of lay, 4% rosulted i correlates docline
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in tho average ogn welght, Walich 48 olop on aconounies)ly
imvortront trelit, Feoping in wiow, Vrerin ot pd (1977,79)
dovelopad a new index which toltos Sntn gecownt tho
corralation bolyods on auxilary trelt oudi ep egg woicht
and rote of lay the tralt mdor Ioprovmanl, I¢ ves fownd
thnt the officioncy of tho nmr index is adtnys grestor

1£ the phenotyplic ond gawoiypie corrciation of the
avxilisyy charactors @nd tho Agr-gtorpg tnder inprovinent
nra of opposlte Ams, The effeet aof ineiysion of tha
auxiilary tyolt axro the officieney was houover studesd
only for g fey conbinadion of gpootic raremelers

3.:3@1%&. the effeet of including vore thin ono

AUxt1lary tealt oo ouch o velrht and gRo ob firgt

eng or ong production vwas glso ivvestimatnd,

Tha ogin obieotivo of the prescat otudy is
thorefore o conotruet on indox viich o:n tgho cars of
oore then ono guzghilary chaorcoftor of coonorie veluo
bealdes tho infortintion on the &84 171 0r fuprovenend
for the 2verages of Nl.gidb ong halfeold frodlion.

In gdifition, tho effcet of incinging ongy 4o or threo
auxiliary tralts on the efficiency of the index hag giso
bem gtudied with o halp of Ist goieration data,
ohtained P gtate rowltyy Tam ot thomsnl,



A scleoton index is wied by Qo bresders to
sinultsnesnsly aslect for soworsl chorumoters, Te
indox 1 Dagzed on the phenpdyplie vdlvs of the choratters
to bo dmproved, Tho phenotPpic wiiue of gn individual
agzgitvad o8 o devigtion fyon the poptlation mem iz o
sx of tuo parts, e doviatiown? 4Ats Tily oean fyon
the population uem, Fp and tho inflvidusl*s from the
folly mam, Ty L8, 1€ P 1o tho phenotypie valus of
the individuals wae hove

) PrmBp ey

In cano of hicrarchol flassificatien vhon the charocter
undor ioprevaaand 18 daotod Ly ¥, the individuasls ghonow.
typic valup ¢on Do written as follows

Tige = Wy = By Vo (B3, B, ) e § -8, )

sirg, Then tho dovigtion of phenntypic valus of o
indivitual fron the population mesn eam Bo pardtionss
into throo conponents, as given belows

1) ths doviation of e indlvidusl fron the nagn of the
Individnmila of Jeth 4t cnd o L.th gire u;:



P

11) (% %, )r tho Sevictlon of tho fullesid foadly
avorage Iron the sirs faly (R,) ma

211) () o %, ) tho devlationo? eire fadly averags fron
the pvernil popilation ved (?3).

e Ostome (1957) constraetad the fndex by
fving sypropriate weightn to all the thres couponsnta

I = bo¥y Qba?a -)bs?a

Towy we are intorestad in gething the optiatm valivs of by 's
which will maxirise the corralation hotwesn e selecticn
Index I aud the ganotyric value G, of the chorsoter

mdep inproveamt, The dfforant infhmation reqifired o
estinate by *s are o) the phenotyple mnd geotypie voriances
for every tralt considered inthe asclection index b) the
genotypde snd phenotypice coveriances batuwen gath poly of
trofts,

How, on naxdmising the corrélation betwesn genotyplo
and phanotypio index 1,0, rgp e tomel equatlons for the
above index are as folilowss

By W) » By G (L,5%5) by BV (L8, ) & VLY,)
by ®v (F2i%,) o b, 7CT) o1y GV (T, 420 = v, (T,.F, )
by BV (Tp¥,)d, v (235%,) ¢ b3 7(¥3) & vy (%,:%y)
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whare ¥V qnd oV damotes the phamniypia orignten
and covaridncosy Vg and BBy daotes the gonotyrle wriance
and covavignes rospoctivaly,

he gbova equations are oolved to get the aeslingtes
of bgts Tho dotadl formulas of by % are
prasmted in 9o Cigptor X7,

o indazm 1%. wilch vos ghven b Narpin gt a1 (1977)

IebPy ebyby oy o5,
prodicts the breeding valoo (ay)»af the fndividual
for the chargeter (¥) wmdor foprovesmd (rato of lay)
by combining in dptingl nomoer 4¢3 ovn parfomoneo {By)
for ¥y, Lto porforumen (PmJ for gwther corraddated character
¥ {ogg vairhe), the av&agaﬁy oftho yphonotypic valies
of n patomal halfedids for ¥ wd Mo average (8y) of tio
phemotyplie Yaluoy of 0o Nill.piby for ¥, Tho other index
ghron By Marsin g% pi (9977) vas tho modified vergion of
o Indox given by Rapulizon 08 o1 (1973} ond Ls given ¥y

* L ' 4 ]
I,=bi Py oy By e b3 et Febg 1y
It prediets the Gy by conbining in ob optinal namner, 4n
addltion @ tho tnfomation anﬂmmtng, the tnforintion

supplied by $wo sversgoe porfommen { z%,) of tho 4ndividunlts
dm for ¥» Tho datalls egtinatos of b; a in tewns of gonotle
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parmoetars aro prosonted in tho Cheplor IV,

In ordoy to study tho offect of Inciuding individinls
porforacnes for T in $ie seleption indicon I4 2nd 3, for
trdt ¥ gs vell as on the gocureey of broeding vaoltas, the
coafficients olong with tho officioncy of both the
indices ovor individigls perfdrmanes for ¥ ware worked
out nimeyically for @ifferent condnadiong of gemotio
parspetars involved 4n the estinates of by fe «

Haraint g% o1 €1577) workod out the officioncy of these

teo indless over individuala porforngico for y

for tho four comblnations of x, and r? vice («0uy Du5)8
(0250533 (0a59040) cnd (Q0y 0.0) for difforant

vales of h§ - In the prosent study ©io relative efficdoncy
of tho &nfdfcoas 11 a1 I, over dlrect calection of individital
vore stugled for sumo cors conbinations of Ty ond rp.

Eince horltsMility of tho ingividusis ong waipght would
penerdlly be on tho higher aldo, BS wap token os 0.5 shoress
O /0y  unp taken o3 ong, “ho graohs for Afferent
vaﬁma of z*s ohd r? for dffermt vdlles of hg .agc-iust

the ralative afficiongy (B) of those indieus over indvidiols
seleotion vera dvom ocnd are prosoiited in Fig, 1 @ 6, T
nnter of Mll.oibs ond halfegibs considorad vorn 3 qnd 20
rospectively, o following conclunions wore drmm fron the
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prasent grophicn) omaysiss

a)

b)

c)

a)

)

£)

The efffciancy of the indices was fHund Lo to high

for lorzer valnos of rg and rp ond with oppesite signe,

&rrpmmmmeammormmm
indices was high and was incresning with daso &n
valmcfrr

when rg eng rpmsoi’ S0 sim the offidlensy ups
incrosging as the rp was fncransing ang rs vas
decreasing, '

Wendvar rg and :-v vns of o-rosite &m the affietenny
of these indices Waz fouid o B0 paised rodizined
constant on the chango of A, by In the presont
study 6,8 the groph with rgn-ﬁ:z endrpuﬁz

vas §rovm but tho graph with :-gau;.‘ama x-pa-ac,'e
wag ot drso,

The {inclusion of indlvidial dmg parforoance fur
charanter ¥ (%) hes $nereaged the ef'ficloncy of o Trdoe
Iy over I.,‘ Anll tho condMnotions of rg,rﬁ ma hf unday
sdY.

Hy low valws of rp the efficiomey of tho fndices vaos
found o be high,. for low vcluss of horitaMikties mda
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1t van found deoToomng a3 the ng wao ineressing,
i eﬁ.th the Iagrge valios of x'p e efﬁ&m of
thase indiens vas high for extrane volues of by and
vas Jov for nlddio range of herltshility mmd 08 o

result tho curwe gisunes tho {ypicel U chaptl

‘e grzphs for , cqial to anfd grealer
thon 0.6 was rod drayn bogatse of napedtive veltos of
b, 's in toth o indices, Tho by * 3 was nogetive for sous
rangs of ¥y and hg and was nogative only tn casen
whmrgwefuym%simmrpwwm, The
ail bi. 's wan mozetivs only die to the nogative sign
of tho dmodnator fn thoe eotinntes of byt e Tha siighs
of forts wavo nad? o 4nvestirate o ronge of L and x'p
for wilch %o by fs wzs negativas Do denoninator (0)
a'; the catinotom of by *a  in Indox Iy oftor putiing

Bax © l&/hag end %mu thy‘?
L9 given Wy

bt abderin? o onx by 220 7
vhich on einp.ﬁﬁaauon gves
2, .2 ,2 ne 2
Do ) n =l c-&-
W01-s Haby)e by (2 e} )

Tow, Dwill b2 nogative 4£f thig ineqiality L1l holg
trus

(trp Uaty) < B (momg bty )]
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wiich 13 oglal @

-

PO )‘hg[M?gT) IR .%_ ) J<0

flow on putting rg_?;__ a

2“8 <K wc?-a:pcj
h Y- Ty k
TV I

pede Dot¥ix
wtilch 48 equal €0 ’

a-rs,-(cahy -—-l—-)-ar.c&.) < 0

ov 3
Ch
(- )t's.ca_:'.é_ma (r, - -—-2-1

or

2 a 2
hs o h,
rp-cia > o/ (1-.%.(1-»!'8—-?-3

L
2 2 .2
b

= 3 wlil bo nogative L£F (1) wA11 bold trun,

: 3
Tow, find the naxinm of &, = ¥y %5‘.*!._«» .-./(‘!-&é..

2.2

b4 ¢ %rgh: )

- (IX)



uhieh —>

rghxby
2

2 .
* Jt’ﬁ.:mrg LR Y
2

which 49 eqind

t%i)ﬁ-w hz )4{%&}

vhich on aim«pnﬁcaﬁm gives

e rpiie2rAn) 50

or .

(hy e 2,3 >0

Now on diffcatiating (IX) with roferenco © rye

JF Bz _ 2,2 o L2,
3-2-1:-—-—2!-—. QJ%;SL (?-.v?ghy} (%ﬁx) ¢

2
or
1.2'1;/2
. 2n?
"'g h* /2
vhich fupliey
2
hgw x‘ah o z'ﬂu : ?, (III)
2

Tow, How/tiEn Toes uill bo
E : hy by 2 2 2
T Tk 2 '%—' %‘:2— x

tiv 2
= 0 Wy




it

. 2
e 1o 2¥. « hza
2

Lot Us condlder tho posgitive cigd gen Ko © Hnox,) and
an coxiderii 8 nagative gimy

R
D, the Hax/iin By = 1, t-h3 —(1V)

By Py
gd r, = ( - |
8 By * By

Fow, on considering the nmin, waluscef

Ifmn“-hg emad !‘813 thy/bx

D == Bng (1.!:?)

which prooves that D vill bo negative for mode

valuag of :-g end By Tov on taiking n§ aqial ¢o

gove or one tn tho D will bosone zovo, Bub nt optioim
value of hs 3 hg = &3 P wvill boome <2, Hencoon
putting the optinws valus of h? the following condltieny
will hold good 1.0,

2 . 2
-t
Dimsn) = 28 B sdir, - T F 7e-Ry .
¥ 8 \/DJ\!( P

Now, on taking the optimum vglue of h.: y tho rp 0.5 amd

D will become negative., Hence the D will always be positlve
2
for rp (1-‘-'1y ) The similar results can also he

obtained for Index Ili.2 but due to the limited ~
time it was not tried,



Shoce Luiieod org constrocted o prodiot the broeding
40€ ¥ {Gp) of tho inglvidual undor inprovanat by
jmanting tho taformation sunpifed by Ootoarmoets indox
£ Op nose Orrolated ralls. Lot us firg® comuddoer
o audliary virlatos %y ond %, aid Indoz will be

»bg X ¢ngavi33?1 ey ¥y oDy Ty

w0 €10 by '8 o0 catinated by notlodaing tho corrolation
WO Gy i Iye ‘The nomol ovintions obtdnod aftar
doicing tho correlation swo 5 foliow

e.' = B qu "batxixa @3‘}:31% ‘Fb}*ﬂ% < hgt %
e b T XXy 2 b tx B TX T, o b T T, By s:anB
'y B b T X%y -&btx? @;:v w:,; * BLTY ?
?aabtx.,? *ng?a »bﬁ:r ¥ 4%‘::?2» b T ¥ ?5
¥ye bﬁ,ﬁﬁs b xz b ‘;‘zg? * %i? 3 bs‘i?;
low, for a3titating by s 4 it is necossary o tnow

2 sertypic B4 gomotypic varidices mnd eovardnices,
* tho blonetyle cormlation coofficients botwoen rolativas

M‘ gvan val uos of herd ¢:biis%ics of tho cigr—olar
ihléa@ study, the ganotic mrmlaﬁonsﬁrg) a3 woll oo



Shoon Laicos oo tonotrugiod o pradliot the breofing
vl of ¥ (G,) of the indlviduel under inprovanmt by
supnlonaiting the inforantion gupplied by oshomoelp indox
by ¢ or ooro eorrclated wrslle. 1ot gg fipsd complidor
tho two audliary varlatos ¥y onéd R, and Indgz will bo

n, = by % 4\!13324»’53'2;3 sy In 2 By ¥4
vhora the b fo aro estinated by dovinieing the ormoalation

botvomn G, wad Ipe Tho nomcl omiations obtdned ofter
nodniging B0 orelailon oo oo follipy

TOY = BT K 2 B2 T2 %, ST o bR G e b v 3T,

. 2
TOY =BT gy o by T, b Tx Ty e b TRT, 4 by TXF,

TOT, = byT X¥q » B TR 2, ;:Yi e BT, o b5 T,

- wnt
0%, e B?‘s:.x,?a " bézxga » 55:21 7, e, o0 5*1?,3‘%

o ?3 o b{‘[_&ﬁa ® ha‘f_xé?a & %335:2;53 @ i?a ?3 'S bgﬁ'l?g
lowe for astinating by 'a , 40 Lo necegamy to know
o pharotyple and gowiypic vardcdnces end covarlgnens,
or o blenotrie orraladion mofflciends betyeon rolativas
for givem valuos of hert-bliidtics of the charsetow
tmdor otudyy ihoe penotic mmﬂmnmg) as woll ap
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phenotyple corralations ¢ P )e ™o corsclations
vera prascated by arnin o ot (197)mna oxn be
darivod by using path cocffilaat analysig, thile
doriving thaszn eorralations 1¢ was csowed that B
avorage of Ql-siba (¥,) and tha hulfasiby (Ty) do
not indiude the obparvation on s individusl (%)
the natriz of Monetrical corrcllations used haro is
givan in bl (AL

toue the varignes of Sodly meois are oxprossed
in torms of varience of fsdiviaclo ehanofyplic volnn

$0C
G‘g = (’3 Gfg ‘s 0'3
2 -—2’-— $ 3 . Yz
n 4
whero
H o n___ & == o
1 (0e1) f"‘é__ Te (M)hg, B

2

whora n ig the mnbor of hAeif.side oud
1§95 the nemver of fUullusibe,



mﬁi

e

e TiPn fy drgbafyVE b VH

T 3 aﬁfé 3 a:\/ii
1 3 h:‘ﬂ&!
1

pisbeiimint wrnE— —

Yiou, onr Going these correlationg md phonotyple
varlzces, the gbove momal equations for estinating the
% 's in toms of gonetio parenctars esn bo writtom
in netriz forn and 4s vresented 4n Thblo B,

e natyix of the odove nomal equation Lo g¥eebvid .

“owy those egquations havo boot golvod fbr dordving e
axmyasnions for bl'a by {nvorting the natyix ond
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nultiplying the Anversge uith tho veetor on B.MH.S. and
are piven bolows

b= 0F bF 4L Gl Gpaf £ defa C O 02 -G Trry
vy, 2 £eg-Fiynfy B3 905, ¢ (o O = foy T5n .
b3=h§,a[1.('1§¢c‘{?mfw-§?}«H’atﬁ;? qu %3.7&; o
by = 28 b L zembg 7y,

bga&hgf&gutﬁhgjlﬁ{. /7
vhoro, ;/

Cy = Pig By My f \
Cp = Tog e iy :
8o (16-h3 = WPy )

2o L1230 (g My -0y Wy Coy G %
(02 —axch (ps, ~12e2 6, ¢20gp = 2F4s [y QG; Yo
sty =36y o F 2028y o ely 0 7
D, = ctmh:«. nﬁ‘,*muf;.- lmh?)ﬂ- fé )
tf’g of:y)tw:h’;) @2@2\0.& %c

h"(mm,-.hm[c,(fw ..nw i .nvec,t@,,-f@
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Niow, the corrclation betwesn the index Ty, and G' 9
ECy IH in %emaorbi's are given a3 follow

WMy B AR Dy T by e by el 48Dy

and the ralontive offlclency of the index 1) over the
inaividual perfomency of the tralt ¥ 45 gven by

B, = ch lehy -

Nou, 4T we conoldor tho @280 of ¥ amxlliary warinte
besldos tho vardate ¥ mder fnpmvenet, Ui owr
indox will be

X 'ﬁb’ 21 ob2X24 T + ngs"ﬁ%" 21 0%?2 0%*3?3

tho momeal egquationa for ocatingting the by 's ofter
gaxindging tho correlation batwaem G,. and T vith roforance
to bi. a are as follove
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Tioy, by wsing the Rlonstric corrdlation o phanotyple
varlancos, o o writo tho nomnl egiations 4n temo
of genotlo parcioturs ng giwm In Tibloe W04,

Towy for tho cckao of ginplicity wo con urito
e nomal amations glver in Teble € by partitioning
tho matnin. into tvo parts {2) due o the I 'e
the and 2oy varlates eid (1) duo to e Yy ' tho
chargeler wider ioprovanont od arc donoted os Hilow
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The corselation dotwern G, end ¥ can olgo De
viaesd a3 e nultipld onreciation coefficient betwen
the gevotype Op and the mutoglly indopandent paris

Eqe¥p eenedy MO T, By ma ¥y,
a‘;{b,mvtx,ﬂ,) o by @Y (28,) & eun 9By B (FsG,)
$ By g ©F (T, v (5,0 @ o0 (0 Ry ) T/0S

on putting thovoluos af covorlcnags dn toms of petie
vermetars the shove expraszsions will reduce to thoe fom
tlven bholows
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Ra,t = PeTox#¥rex, ¢ evom * By Toy Wy g0 Bty
oy in toms of natrdx rotation
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Tho mlative efMency ¢f T over tho individaal
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The dala colliceted wndar tho I, 10,8 Projoct entitlod
vatatd gtical notiwdelogy for davcloping officiont nolsction
procsdiore 4n poultyy breoding® from wglonal youltyy FPaw
Ehwopal doring 1970 wag used for $io otudy.

Tho foumndetlon stock qbf Stato roudl Sy mm ot Ropnl
uay oFipinzlly dorived fxon Foglonal Pouwltyy Pam, Yonbsy,
the nating voro nade 4n tuwo batchos of 50 girey, thin
eath bateh g =210 wono nated 4o 12 drgmm and fyom gac h nating
7 to 8 hatchas vors €aken ont,  Thoso hatchos wore oudgequenily

ralzod 68 6 to 7 lecdwoms  of wiich G veve et tho Poultry Fam
at Dwpols Rr pro-sgating the nort gonerotisn, hovevor,

birds reisod 2% Toegl worn only ootigidered, Thoe roevrds ont oo
at farst cgg, avorago agg veiral, fotal g production uptn 240
days of o mmd incidones of vortality voro evllooted, Tho rote
of lay wao oxprozzed o9 ©tal egp produstion upto 2H0 das of
ago dvided by 25 minns tho aze ot Lrst oon.

o nze of canly postepmduction Totords of a edlection
critorion fr foproving omual ozg production was pyoposad by
nangter end Lomor (1947). Won thay cophicsiced the eoleetion
on tho tasio of part o3 pmdointion rocords, tho gonotic
oorrolation bolwach post o PUll yeaw prodiotion van reporied
to be high (odout 0,755 ™ in tho prozet study tho paste
produgtion records oro tsod ond oro ecounnic than the Ml yenr
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Hneo the apg prodiotion 4o o haraster largoly
affcoted bty covirommoenial Al fforoncoy £¢ was degod
nocegenry €9 adjust the duto P rod-gomstlc fontors such

. the dato of hatch, locationt ang natomsl offects., Sinca e

data vay not oufficient for cormoeiing £l the threo factors
1.9, loontion, hatch and dans effocts Thoefore tie Geotn
woro adiusted for lacetion onid domy for each sire soparataly,
Ror this pirpoga, thae oothnd of £4t¥ng constints glvan
by Hrvay (1960) uaa used,

& o digproportionnle mmbar of offsprings exist
for cach dx ond for coch lountion, Tho oiodol used for twoe
way clasgification assirdng no intormction btotveon duonty
end locationts offeet 4s ag folloy
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Lo 15200038 7 J = 1925000 £
E o 992900 By
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yi.‘ik = o Beth chacrvation of j=th locsiion & L.th 4z,
u = the overail momn common to ol individusls
8y = tho offcet of tho leth &
b = tho offect of tho jeth location

@Uk = Phidon error datyributed no aroumd £an
oo and g conotant varicico e *
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In the pro-ant caan tic figed offert roddl hae
Been gssuzed M1d eactiof the torms on an right hond gido
of thg a~ustion 5;) ig populntion par=gfors of
conatmnits ore tolestinatad. mstinaton of theso eonstonds
arae domted by jﬁ,@_,ﬁa ona 3’% .

ropdyine i 2aast gquoro pritncinio thoe mprash
onttgtions far tvo=tay lzocdficstion o o follow
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It chould bo notod fiant tho om of oo fcicnts of %ha%

in tho fi ewation cquala to o oW of ccoffictents dr by

and the cogfficicnls for ﬁ: In addition, the s of the
cooffiotants for e by In an oy cuctlon evusls tae

coofficients for tho 3 and the total of tho righd hamd

moms for the By © uatlon amd the by crustiona ousls e grumnd tote
al of ?1311" Ty A oxdor ¥ colvo tio &fel cquations, 44 4s -
necogsary b iimogo certain renbrictionz on az!s end bi"zu

» comnph restrictlom on theso oquntions 15 ® bo impocod
to solve fhan, o gorrelly oo rontriction is o o
T8 oD u‘ﬁaj and to ngdo notenpary gtbgirectiong boforg
inyorplon, Tio conaglinds obtcined £oon Ghio &rect solutinn
of thg roguend tuatrix wos in dosdved £o1%i, 4n tost Cascy.
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_ _ %,
thoroy RMpsy) = 7 o

£o "hatyemnm® macorrectied 3.3, for A olnasifieation,
™, the fingl Analysis of Varlehco Trbic for testing
tho mus ond Incatlon offcets 1o ag follow

Tource Gefe Ha B 2.(}”:‘,&5.) ?
noma d-1 A kﬁ * ﬂ“"” A58
Iooattons  f=1 B ky OF wﬁ"é" ¥z
Zrror el A1 R e

Total Tt

" who sigAficoncs of T indlestes ehothor tho particuler
offect fo infinmmeing o charastor m;cr 2tudy oy nod,

Tho data on tho porforngice of fotmdation stock in
ropord o ogg profuction opto 20 duys of cgey pge ab frst
ogn end ozg wodghd oircudy on pmchod oards wuro processed on
tho compiter ab tho .5 580, T data incivded only thono
dondhtors whiel werg rolged o Hho-al,

gdnee the ozg produetion dog not toke into aconimd
the &ifforaces in nores of the birds vhon Gey 1oy tho ongs »
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1t van thonght dexirdls to tnclude Tio rato of dlgy under
prasent s&@ bogl 4oz tho other taroo CigPnclors, Using
too chnratters; ess profuction upty U0 dys oo well o9
ago at first ogge tho rabe of 1o for o bIrd wes oxprossod
as

uge pEadustlon npto hD days

Rato of 1oy 3 — onstarensaser ——
%1 - AZo 0t Tirnt kg,

i 41¢ 49 a wnll inow fzot st Iseations a;),‘fzﬂ darg eomgtituto
an iopordant courcs of snvireimentsl woriation in the econonte
traita of poultsy. Shosn two offcets wore tostod for both o
s0ts of odras for cach of tho four Aigranieds urdor giudy

gnd for ozch eirs stparately by using obove nentionad Hewvoy's
tochniqua, I ues fand that the loeztlon oud drg offent
yna affceting tho ogo nt firet opp tqus g2z pmdustion unto
2h0 days (X5 oon wdlohs txs) gnd tho w18 of oy (J,)
congidorebly in toat of ‘ehe Qa3es,

™o oddusted data worg Meed for ostinption of
Heritabllity, Conoiypic and rhicmetypie cortolalions for
dif'farent tyeits under atudy,

Tath of tho ceaires L9 nalod to o oot of danig which
eorioBliolos o fondns oople of fonsloe popilation angd ozch
4y prodicos a large nmbor of offoprings. Mo noethod
mm only the tenouveent on tho offopring for coth sire,
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Let there by @ Iruditers par girg with ™ aﬁ;_ G no
the totel ambtar of davhters, "ho 2nden offect codsl
uged for the n-lvels 18 og falloyw

whern

Yu is tho ogjosted odbztrvation for lwth doughicr

of the sire L.t dra

8 » isgtha cffoct of the t.th dlra Jondomly dlgtriboted

with oy g @ g iz tie retdon crtor Y Taonen
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2 e
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vrogmy vithiin Sivog s 8 oy
Total o |
YRerg,
- 2 soe
sl 4 = o
5 " L 1) %—-_— J

the tial phawiypic variaeo obosorvcd in tho et
mdor study vare separatad ftnto Affergmd conponenis assifhe
able tn dlfferant gources 2o outlings én Tobia,
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Tin genole sodel 4o glven op folloy
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™e intoraclion parts of G‘% uas fonored, sinco only

gnell fraction of 1t contmibuteg fo tho 4ovarisnco md do
itts offert on ragonblonee botweon Walfoids &8 very mall
{ Faleonar, 1960). Darcfozo,

N2

0 ® 3 ¥, end ,
~ AT ~ 3 A

h‘? t hvﬁ"i fﬁ"a oﬂ"z

he 5.0, of BoxiizM1ty cobinagdss vos oputed by
sulnoger ot o} (196%) and qunted by ko (1964), asmuing
neyniity of i disteibasion of introclass corrolation &
&8 cpproxioately civa by

. /T
netdan / ameeat)? fmt:-*:n.?
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Tro correlation botweent Yrooding volues (odditive genotic
offcetsz) s gonotic corrciation (Foleouer, 1960). Do gonotic
corcalotion Ty ise therolome the rotio of tho additive
genotle apvarionce of o ¢t X md ¥ {0 the gooaotrie oam
of tho qddtUvo penoltic varigneo of hoso trellty, 1.8,
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The proccddre oullinesd by Becker (1979) uns followdy

for tho astination of r, » Tho giatlisticel ohd ganoticnd
-odals ore o o8 dn tho eose of howi KbAIAYY ostinaton,
Tae Mnodyels of Covariencs &g porpared fSor o traits
mdor study is

Ta (%I) =

Rolree i P | g = Vo TaPa )

“{rog o 4 oV, (B2%) o & mva( ¥,¥)
Totuem progany Ve 3 P2 ov. {X.Y)

i thin Jma e

Tatal 3 |

(ov,, (L¥) = £~mg = Iior cougonont of Govarlaneo boebveat Y end Y

Cov, (%:%) = _F.Qi?% H, = Mra conponont,

Tie gmotic annpopdtlonal the HEPe2 g

—

wv, (X = Y% wv, -pl:,g ®v,, + &. V0, -
s, the dive Sooponcnt of the Gy ig ngfinly additive
gomatic covarizner @md inter-ctlons exn bo Sgnored
\; (%50 = GOV, € %,Y)
VA o
ainca, oatinatos of gonotic corrolntion 4is sdiceted b

varging comts of ozspling ormay, tho pAlichility of rg
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10 Huited withoul on ostinnto of 5.5, Fobertson (1999) hava
v tho folloving fenulug for 5,05 Fgle
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S (r, ) 5 ler 7\ et
mllowing %o alove pothnd e aéém%si datn weXrg englygaed
to estinata heritehiliting, correlaticas for gll tho four
traits wmder invoptigation along Wit thoir siohdard orme
for both the gat?y of olrea goparainlf,. “Ne regilts of tho
anxlyals ara prozented in bles | chd 2, the estinnben
of hevitatiMitloy for X4v%, cnd '33 atp giichtly highor in
get I pp covnerad 5 sot Yo, The ootingto of n? for rato
of 147 18 0,701 cnd Ni%® in geb T o4 IT rospeetivaly,
Mo estinatos of heritadl L4y wan found to o olightly
on the higher gida ¥ion cooparad vith the gatinato of
heori tobiidity Wy Noroln o g (1973} T ineroase in
Bori tehi28 ¢y L3 oay bo (ko Co the Dpra cocurpto corpection
of the data o lomntlon md doisg oflfcet for tho coeh glre
stpoaratady,

Tho rate of Iny 49 foung to O nogatvaly corrolatod
toth ponotrpically ond phonotypleslly with age at first
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ong oné egg walchd, vhoress poAtively corralated it
azg produetion tpto 20 doys of cgo 4n both tho suts of
datao. Thels colinates of hexltahiliticn, ponotypin
chd phanotyrdle cornclations wora uscd for working cut
the eocfficdont of Afforant solocticn indleos

ugnd,

1. '14,

)  ho Index given by Ostoma (1354 1s usod o predict
the broeding velve (%) of the indlvidugl for ®ie Aarqcter ¥
wder Improvenent, “hias soicctleon procedure conbings in

an offictent momosr indlviduslsown porforomnes (‘Pﬂ,), the
svarage of the phono®rpic velnes of a patowminl

holfemibs (p) o1d averago of tho rhonotypdle wiluos of

n fuilecibs for ¥ ('153,). e fndoz 1o dvm vo follsy

W

$1 & "1‘}"’3% mba Ii’ -

vherg the b1 tg are obitatned by nodnioing the correlation
botween t:}y end the paenotynle Ingoz X 4
Thoso am dvon bﬁlmf%
::h [‘15.&523 -m: _7/
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aﬁf’ wLIT B m PR A h{_?/n
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11) ons of tha indices given by lgratn @t gk (1977)

i amodification over Cshoms's /ﬁ’.ﬁaex. It predicta

tas C'? by coxbining ia on oplind) ucsmery in acéitlon

ta the inforoailon included in x“., tho inforuation ampiied
by g trolt corroloted Wth tho 4l Wider Spprovesent.
Big indew 1o givan by

-l . CT
Izﬂb1 Pg-&'ﬁa!’y 0’03 ﬁy Qdi_s :.’y

vhoro the bﬁ. 's pra dlfferant fros tho otove bﬂ.‘ B ond

are olnilarly obizined by oaoximigiag tho corraladion tetwoen
Gp endza. tiese are 22 follow
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piiPaii] h6 85 Bb &1 hh Ifht’
1}23‘4 & yh‘i y- y- y

4&!:: (c-ag’x} 501 h?- M - 1)
- (6 n:: )

o e (16m s )

¢ o (1.&15 ) (e p2 ) - h:(c.. (3)2

¢ = rﬁbx/hﬂ'

7~ = phowotyrie standard doviation for <
07 = vhootypde stunderd Jovialion %or ¥

’

P ad Ty are vhentypdo g geody-~i¢ cormolations
regspectively,
The corrolntion Lotuwoca G? ahd ::2 ig ptvem By

-t
"GyTz =z :-83? ¢b, 0} LIRS

{(45%) ‘o peooond Index Pivon In IMyrain 06 g1 (1977)
includes cnpther suxllery digrantsr 42 (o nodifod vernlon
of tha Cchomo's Andox givan in Faratiegio tnl (1873)

“idg ingox presiely o gowipie vl of ¥ ¢ ay]

by coubining in on oflclont nopner thay infomaption supplied
by 10 avorsge rarformanes of dma r’?) in odditlon (o

the infomations used in L, Tis indox 45 given By

131# ﬁil’zébai??ahs Hp.yb? 'ﬁ‘yﬁnhg., z&
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e b; 's are 211 different frao the ntovo indican
g oro obtained &n sinilar fochion, ‘haess cre
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bauﬁma(&ﬁhg)i‘fﬂ

5&&%(3&& )vp

6 6 & b 4 %
D =140 h -ﬂ&w HJHE LATHh ..!m «h
3 y ¥ L 4

y
b _ }
s (5 (c-20) (I 1 y o a - BLEY)

b Y
- (16570 - latn )

g mrralotion ¥ tyemn 6, @Iy ip taen givan
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1y) The indomelth corc than o0 auxilday troits
bostdss all the other trsits in Oghomets indax (‘I )
were atadled in the prosmt dnvestigatin, Tus
indox 3s gven by

I, = b PXy ¢ @D, PL, o by B o T, o0, W,
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In addition 45 s pothor itndox with thres pxllingyy
2rodts has bem usod in tho presmt dalysis @d 48 pleen
by

Tgaby PXy 4D, PR, ¢ Dy PRy 0 by Py o by Ty 4 ¥

The b, *s of thaso fndices are clroady tr ozonted 4n
Chgptar XXX 4n gread dotnll, Tho corralation ko Gwoon
G, md tho Ty, mﬁ!5 are glvon Wy

oy

ond

I, © [3‘51!)& Qrzahzﬁhaﬁé%éﬁbs f

3
By X5l Tgy By e Tty e Fosbieby, ef by ekby

Tow, for couparing tho rolative officiongy of oy of the indox
say 11 over tho Qabomaeta Index (zg Y exn be givem by tho fpmulg

o= Ry /e 1,

%5 Ag fn the prosmt otndy Bio date With throo auxlliery
traits 4.0, age b firat ofg (%) § <uy production upto 240
days C.Ke) and the ogg welshs ('.23) ware avollshle, ell tho soven
possible eonbinations of thesa troits olong with Calormelsy
index for rato of lay (¥) wer studied nmiorleally. oy in

511 the following eight fndicos wiro otndled:



- e

DY By PR 4B B oDy T ob T
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£) b,‘z*x? +b an..bap ;b 'H . )

3 !’an-ph an¢b3 ’hi;gy*
h} hPX,w-B Pl‘! T : ] an bb!‘ oh g @'

Bazidan this, o gdove dighat indleey wupe il
studied aftor tho inclupion of tndvlidislsts dot
parfornance (D,} o Thg inarenso in offictency of
thoao indleog with augiltiary tentts wlll depond

on ths muber of otyilisry &rolta, the heritabilitios
of tho trdls oid on tho odzo ond sirns of zowtyplo
ag vell gs phatofypieo torrclations Wveen tha palen

E”v
F,

of trmits,

It £5 clopr fron tho proviouws cootions ﬁlat o o
efficienta of the indlcos oo funotliond of h g e
ry OF ,@'.u i ne. In order o ﬂmvmﬁrwtuf
fncioding tie GAffermnt amdlisry troits tngddition &
tho individucin perfornmned for ¥ (oo of 1gr)s Ml.std
Tatly avorags for v ond halfectd fo3ly averago for Y,
vith end vAthoud tho averago perfomoico of fndividualts
dmi, thoe ragrendion @mofficion ¢ of fndtcos with dlffarand
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coatinations ¢f auxlliary tralts L.c. age ob firet

08y opg product.on upto 240 days and egn uwcipht

wore wrked out clong wvith thoir ralative efficdiencies
ovayr the Ochomp s indox for both tho gets of datn ond
nra progonted 4n Tobles 3 and b, Thaeso tcbles swow

that the sogregsion coeffidiant for tho oge wolshs (X 3}
Lo congtant, e all tho indlces &8 oach 50% of dota
e cosfficiant for tho othor o cudifaxy tradiis

vaxy slidhtiy with tho cheage dn contingtions of cudiiary
tradls in tho indax mad ho oot 8o ous fr the pate of
157, tho Wolfanld furdly ovoroeso, full.oth flly sverage
ond for individuals dan'p performones,

Tho tnclusion of avorago poridrmance of individusl o
Gsn (!! ) had pl4th¥y incronsed £ officlensy in il
alght smmes mmder otudy for both €0 sots of data, The
inelusion of tho emxilinyy tralts 4 tho eclocotion
index hed lovored tho offlcioncy oveyr the Oshommots Indox
in 2lmost ol e cases in Bth 0%0 of date, Thlea B
and bb show that dn got YT the gfficioney of Index with
ail the tirpe auxiliay trolts ond vith too owdBory
tralto 1,0, €33 production wto 240 dys gid theago ob
ant frst enn Lo vore then onn, h0rucs 4n tho rest of
tho cages of ot 1T the afficiency o vary cloge ¢o onn,
2ehlos 30 end ha diow Biat in oot I the fRicienay of
the index with one adlimy €roid £,0, o890 % firat ogn
wag vory closgc o o i e cmo g truw for the index vith
agg woitht o8 amEliinry tradd, thoress 40 pant of the cagen
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of set ¥ tho officionty is conel Goredbly lovor than

ond, Tho @fferences in the reoullts of tw sols ars duo

to Afforing volmg of tho par-metce entinnted, The
rolative efficioncy of oll tho Ladigos vworkod out for Sob X
s wiformly greater then the corrogmonding indices of

et I and thiz ifferenco ean be atm-mngd “?; i _

@ fPorencos 4n colimates of hord Al ty iich ara 0,251
for Sob I od Q179 R Seb 1X, o decroase 4n

afficieney of vpdlified Osbomo 'y Indox (Lwi¥h ong =ngd sore
nfmﬂlw ¢trolta ) ovor the Qobomots indax 1o due to

tho seoo oipm of ponotyple cnd phicnniyple corralations
botwosn tho auxilinry traits snd the trott undor Loprovancnt,

In gpito of 0t of vardotion inthe rosulis of ot I
gnd I the incinsion of dRdlimy tredls having gawotypie ond
phonntypic corrolation W€ opnosito piens vill increase
the officincy of thos modified Osbormots indek, o
other tm%9 correlated with rate of lay astlofying the
abova condition con e tried for gobiing ropld sonotic
irprovenent An the rato of lay by @ing the undificd
Osbomo *o indox 4.0. with oo oF moro aurliitiny troits,
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ho mnolysis of data collcetad indor the LASHI
Projoet entiticd "Mratisticad novwadlogy DHr devdloning
efficient sclcotion procedure 14 poulizy bracding® fion
Reglonal roultry Zoro ot “hopal durlag the leyving perdod
1970 vas conductad with a view (o study tho efficiency
of &ifferant solcotion indices Wi¢h ono and toro
awxdll oy trelis (codiflcd Oshomels indax) over tho
Oshomalg indox, %he dato veos first adingtod for doms
end locations offcots for gach slro copnrntely. The
adjusted dats wap finclly soed o wnilt out the varlous
genotie pargiotors ouch ag hordiotlilidles, genotypic
end phenotyplice corrdlations, Using €w@so gonotic g2 ranoters
the cnefficienta of the scloction ingd'ess olang vith
thel» of flclony ovor the Oshomo®n irndox
uas worked oul,

Tha regrossion coefficiont of tho opn waleht vos
fourtd constond fo¥ oll the £ndices 4n aach sols of the data,
but 4% wvag voryivyg iAWy for tho othicr two auxilinxy
trakts X.0s oB0 ot firet gz ond opg produotion wpto 240
doys. The regrossion cocfiiciente for the ci-macter wmder
isprovonaent .0, mato of lay (Y)§ hall db.fudly coverags
for ¥, full.aidb {onkly eVorsgo for ¥ and the indiviaucsls
dm porformicnce e ¥ wos aico fownd iqangling widh
chgngo dn the conmbinationg of auzmilliny tedts in tin fufloex,
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s relotive officieney of rodified ostomots
indox for rate of 1w with varous Gonbinagtiong of
throo muxild oy Croito 4.9, 0fo at first ogi,
egg production upte 240 do¥s ond the agg -elght over
thoe Oshomo's fadex was found lass than one 4n
nojerity of 0 cascg. But tho efficiency of tho indax
with ol tho throo suxdifary tralts end ith two
ausdlinry &ralito L.0. age abt Lirst egg ond eug
produsiion wio 20 doys Woo found oore than ona in
one of the tuo sobs of Gotn under f.vpdtigation. The
all selection indiceawith Iindividunls daus peridimpncee
wvas having slichtiy greator officiengy a9 compared o
the indicos without the dmiz porfamimes,

Basldeg, this tho grophlcal andysis of selcetion
sndox with ono auxlilary treit (odified Oslome ‘s indox)
and with chd without inclusion of indlviduasls dams porforn.
aneo ¥ag gleo conducted ond the voletive offictiancy of
tho ¢ indlcas over the individuais gelcetion was celcilintod
for various conbinations of genotypic fx*g) and phenotyplo (rp)
corrointions, “Ho grophs fr &léforont condbination 6f Ty
and ¥ waz draun end tig officienoey was found ennpldsrably

2]
highor thah ong in gll the Ccasecdrr atudy.
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