
r A.

COMPARATIVE STUDY OF GROWTH PATTERN

IfS! DUCKS = A STATISTICAL APPROACH

By

VISHNU NAMBOODIRI, M-

THESIS

Submitted in partial fulfilment of the

requirements for the degree of

^Blaster of ^licncE (^gritultural ^tatistitg)
Faculty of Agriculture

Kerala Agricultural University

Department of Statistics

COLLEGE OF VETERINARY AND ANIMAL SCIENCES

Mannuthy, Trichur

1989



t

I hereby declare that this thesis entitifid-

"CuKPAiiA^IVB dtnSBY OF aEuVilB m DUOSii - A

APJPKO^CH" i« a bonafid© record' of '

ressaroh work done by lee during the coura« of

r«seareh work and tho theais ha» not preifioaaly

for«©d the basis for the award to me of any dej^jreo,

dlpIojEa, aasociateahip, fellowahip or other aiffiilar-

titi® of any other University or aociesy.

Kannutby, (VISEmJ MrSJOUSIBI K)
3-IO- l=)t<?



Oiiii!2IFIOA2®

Certified tihat this theaia eiititlea

"COKPAIiATIViS JTUDT-OP aROWKi VATSEaU m DUCKJ ~

A ^TASIiJTICAL Ai-'PliOACH" is a record of research

work clone independently iri.Viahrju liamboodiri.il

under ay guidance ajnd auperviaion and that it h&»

not previously foreiea the baa is for the award of

any degree, fellowship or aaaociateship to him.

•cik
^ Dr • K• C! • Je org#,

Maanuthy, (Chairman, isdvisory Goaitiittee >
•5 Profeaaor and Head,

^ / Department of .itatiatic».



ChairiBans

,Pi*• K#C» George

tlftm'bera:

Kr. K,L. ourany

Mr. Jacob Thomas, M.

.'Dr. 3.1®ghunathaR Nair A

B:xt«rnal Examiner



ACiOtfOW

At the outset, I take the privilege to mpream

ffiy esjteea ami profound oenae of gratitude to

Dr.&.«C.«eor.3e, Proi'easor asd. Hea?i, Jjepartaeut of

iitatiooies and ChairisBn, ^Idvlaory Committee, for hia

add in/5 interest, meticaloas ,guidanca ead cloa© au,p«»r-

vision throughout the investi.-jation and cosiplction of

til is 3tady.

I owe irnieme /rratitude to 3ri,I£.x..Junay,

i>aacciate irofeaaor, .DepartEont of 3tatiatias,

Uri.Jacob 'Ihomaa ,H,, AaaistaRt Professor, Separtmoiit

of atatistics and Dr.G^Ko^^hunathan i^'air, ijsaociato

Profeaaor, Depsrtraent of Poultry Science as sfca&era

of the Advisory Coiaajittee and for thoir everwilllng' '

help, intelligent aus^eatlona and creative criticiaaia

offered throughout the investigation and in tae proper
shaping of the thesia.

I

I wiah to place on record my oiricero thaafc3 to

i'ira. aanthabai, Junior Programrr^er, Xiopartmout of

atatistica for the help rendered by her during the
analyaia of the data.



I ©10 privilegedi to acfenowledige the help and en~

couragesent rendered by Mias.G.iiunattda during tho data

collectlOB, analysis and the preparation of this theai^.

I will he failinj^ ray ^uty if I do not ©xpreao my

extreme ijratitude to the ataff jBesbers of the Bopartmont

^ of 3tGtl3tio3 and lay fellow atudenta for their eo-opera-

tion end sincere interest in ®y work.

I wouM like to expreas ray sincere thanks to the

Dean., Colle^3© of Veterinary end Aniinal »Jcienc©3 and th^

iiasoeiate Bean, College of Horticulture for providing

neceaaary facilities for the study.
I

X a® grateful to ,th3 Kerala Agricultural Oniveraity

for the fellowahip awarded to m& during the course of

X research work-

I am highly obliged to all ®y frienda for their

s33i&t&Qce and kiod oo—operation in coitiplotiD,?^ say re^tesrch

work aucceasfully,

I aja thankful to 3ri»2»V#Chondlran for the help rear

dered by his in the preparation of the graphs and to

^ Sri«?,2,Euriaa for hia meticulous typings
liSiStly, but.aot least, I express isy indebtedneas

to iJri*e*\f«K£idhu300daRa Verier, 3ri.0.V«Bs3wara Varler

snd ilri»it»K«*»unilku85ar who are always being a soure© of

inapiration and enccuragesent to ae in all lay andeavoura.

(Visnhu IteboodirijB)



S^udivc/Qdaojd^

^luo/Qe^zioipd^

r

•K



QQhmti?3

Xis 2 IvvijU Ji'XOI*'

HEVI-.W Of U^TBRisTOiiB

KAA.uKliiL-j Axiij,

i'itjJD .uSij

DloGUo-Sli^E

.j\^mARX

-X

Fr:..;C

1

6

24

34

105

114

118



Dnttoduction



•••1

ismomiofiOM

a,3ro-eligjatie eOBaitiona foris a neitursl gift

to K63fa2s. srMeh is Meal for Duci£ farciin/^'. .Duck

farmtog in Sera la ia fcaiaa to he a remrie.S'&ieive ejrsterprio©

^feeeitase clyoka ri&qaire no #laboret© housing? acceaaltalei

cnls Um oapitel investment, 'briisg,' quick returns frem o^at-

lay and mM dl3tribut«d tiirs over throughout the first

y«ar of prcKlucfeion as wall as iia 3ubs«q;a^t ymira,,

According te 1972 i,t¥eato©k qeasua, 9.0! aillion

duoks, a'aoul; 6*3 p^r cast of -iii© total poultry population

ar« ooacentrated Kottly iii the ii'sater-n &nd aouthsm states

(iHdiasi Poultry Industry ¥©a>r Book, 1986). West Bsn-ial is

hmlm *he first plao® in aucM farainfj tollo-m^ oy /j.^siaam,

28ffiil ifadu, Andhra jPradeali, isifeer, Kerala, uriasa,, Jasmu

a»d Eaahair and fripui'e. Eeralii ie lmvla/3 & d-aQk population

of 3*6 Killions aud a total @g'3 produetion of 56.540 mlllieo::

2'h© duck popal&tiofi iBar«s>ey@d to 5.3 silllosa in 1$84,

2h® daek ia tfao seoond ©©istrlfeutor of to the

ladi^ii aarkoit n&xt to the eliiekeaj tissis contributina s;!q^03?
ehar« to'th© QTom B'QtlcnBl Brod/ucfc* a© as« old boliof

coupled with tha grosa asiatomy of aucka suitafele for

awiaasln^l, hsxm perhaps paahed tlie Buck fsrmera to locst®
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th0!sa®lv©9 around eoestal areaa of our country 9© that

they coild «splolt tue natural aurr©uisa±ns« of water ctwi
V

saaa^hy .lands to th@ savsiita.ge of duek faraiag.

So far ws ha^e comparatively leaa lmport&iiG« in

duck issproTGment prograsae in an intansifiad seal© aa w©

hate dose 00 far tfas ohickea br««diBg pro;j«ct. 3o adequate

r©0®arch and att«atioa ie jaeeded to improve t}» pretenit

situation.

Study of bodj wei;|ht and its growth rate uMer Tsrioua

tlE© periods is aa important aspect in tli© case of bircla

eiapeoiaXiy tfeoas faaviag seonoiaic iffiportanc® such aa chicken

aM dueko. Body Kraight being om of the' iSGat iaportaut

©eonoEio eharacter of du«ka, its study ifill'Mve aignificsnt

lisp^catioBa In the oaa^j of rearing of ducks. It ia thia

eharacter which is mm% concercad to the farnser^ poiat of

vieis* also to .get tfe© saxiaum return. In oMer to atu-d;^ tae

incraase in "body freight and also the vjrowth rates in ducicB^

iBstii«i2atical growth modela ar« to b0 fitted.. To find tlae

optiffoim @©on©inio .weight these aodels' o&n be isade uc© of.

Th© various mod,©la pr«'r&l®iat In studjeing the growth ratea

of birds are exponeritial, mOiiified exponentiel^Gomperea,

i^gistie, Vou-^rtalaiiff^v, aecoad degree curve ©tc.
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If a funo-feional rslatiosshtp between body val^ht »nd

age is avail€i.bl©j then it ¥lll bss eaaj to find' ttm

sg« to attain the maximsa body iJy

doiii.g go, it ¥iil b© aiwa^'3 poasisli^ to hmn b uaeful

fatarc planning for the IMustrj of rearing ducks as a

vhoie.

3© far ir0r;y little vork haa be®fi done in the study of

growth pattern aail to find th® optissum body irs the

case of ducks. Tiie few refereiicea available are tiiat of

iCaie&r ^ R|,4l97t}» Majna'^ M»U973i, a®org® ^ aJ,.CI9S;)

f- a,ad(1981), .Baswaran ^ jy., .(1984) ©Kd a^, Cl983j,.

Q^orgm j[t 1^, studied oKly Btsi discka ithcFea®

Eastfsran et Ct9B4) atmditdl both Besi end Shaki Campbell

dueka# Botli these authoi^ hai?© sot oiEd© th©ir atudy

A. .thTimsh fiimctioaal ralatlonsMp. Ko ssath^ffiatical relatlcvT^i--
((vvadal

Ship auitaljl© to^lha iacrsftas® in body aroight over & rica

of ti®® in th© oaae of dtiska hm® hmn irorkei out so fag-.

Ho 8©i?lou3 statistical anslysis has bees don© so far

in the caa© of Steita xekin ducka# Hejic® a stufly on the

increase of body wei.jht of Daai as *eil aa v^ils© i-skia aucfes

uslD.g SiatbtJSSticBl sodsla la a oeoesjaity ioT th© preuent

time# Baae4 on aueh g study OBly» a suitable matjii^jaatioai

oa.n be MentifiM for predietlsi-g the optiKiuri body

^ weiijlit in the ^sro'sjtb spaa ©f ducks®
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It ia also ¥er,y ees®atiaX to have a coaparalsiv© study

of the twG prcjRinant .^enQtie groups viE. Deal and

Pekin ia the growth pettera by conaidertn,^- the differeno®

in growth bm well &b growth psras^eters, iior.saaily it

is foelieved that the grasjth mtterii of the differe.nt

Q^netlo groups are differing between growpa* Sometimes the

sex of th© hlitia also ^ill have e aignlfieaat role in

desM-ia,j5 the growth patt@rno All these points r?©ceaijitest€)L3

a detailed study of the growth .pattern of tii® major .^enotie

SFOupa of ducks Deal as^ White Pekin.

With this in view a study haa been irjitlated min:z dsy

old straight run duoklings of Besi ee w©ll m yhite k&kin

reared im- Karala Agricultural Bniireraity Buck FarEs# Kannuthy.

I-farough the data generated a oosiperativ© study of growth

pattern in are dosc'.with tte followin'.i oo^ieotivea.

ii 'iQ exaraine the psttforr. of growth in, two breetla of

auoks ica Besi aM White l?e,kin in Oniveraity Duck

]?ar©, Hansiuthy.

ii) To coapart the® (ai-between ^ersotic ;<jroup (b) between

aaleij and feaalea in ©aeb ^jenetio £|roup (c) betvroen

sales of the genetic group (d j betjween fesBlea of

the genetic group*
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ill) f© fit appropriate growth curves for prediction

of feodji' weight at different 3t&g@at of ^jrowtli*

Ei@ data aire b@isig aategoriaed into alx sTm'ga Bslaely

Deal males, Seai females, W ©ales, W fesalea, Boai ducko

of sox ¥P dueka irrespectiv© of aes..

to 2i««t the fir at objective# tiio aisi different gpewth

curves vis. dxponontial, ©Gdified exponential* Q-om-pej^ts,

Logisitic,Von-Bertalanffy and second &r© fitted, sKd

the detailed, inveatigation of the ouiwa ere ffi?ade« fo laeot

ihe secoM objective -the growth ratois of the fitted cut:v€s.9

are to be analyaigd for tfee aiz groups. 1!h@ third objective

can be met by choosing the most 0u4tabie groMftii ciirire on

tbe basig of coefficient of detersBlnatiOfi (r ) and ataMerd

error of the ©titimat© (»j asd fcaaod on the moat appropriate

growth c^r¥-« the predietiOB of the body weight can be dooQ.

fhe appropriate growth curi?ea ean alao be obtained

throush grapfeiGsl approa.ch» H®nee a study of tho moat

prOEilsiiat^ growth curves along 'wxth. the aetuEl data plotted,

in the aase graph paper foi' each of t"os six groups cm also

be investigated.
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US' wssiRAfum

fhe litsratU'r® ©bemncia »ith the #tud^ of ^jrowth

mainly la cattX©, aheep, piss, ^-loats gM poultry,

^ Coaaparatiifftly leoa work was ^ono on this aaptfet in a^^eko.

In gdiierel gyoMth is K©a3ur'«d in tttrsaa of ho6j

liemona. for the ftxaainatlen of growth In tcsrma of bod^

weight are ffisny-.

^ '35-2 body weight, whisJi 4« th@ first iB©eaurable
character of an awisei )m.& m ecoBOielc isport&jioe, aloe#

it provides a baaio baek-:.p?oiiM tor. future p^jpforiaancei'. It

• ' can seaa'ared with reasoaable aocuraoj' csd it in^icet-e

th« duck*s ability to .grow and asurvivo* WMe vo-rinticn Xn

It proviso ©pportrunit^r for »sleotioB of ducks

for better pcrformana© fi.t later

arowtb Bca«is tfoet relate ajjiEjale weight a.funotion

of age aris of ¥aiu© not only to mutritioalata, fent also to

t3«E0tioiata, ph^i^iologlatSj •ooaoieiata, statistie-iaoa and

ssOEiftjjei'a. fjfpiaslly, .(^I'ovth E).ode.iE» relfiie the avaregej

- wei^jht of aaiaals of on© breed of 8 -j.pefciea asi a furcation

of-e(.jo. From auch a sodsl, cne oo'uid. detoraaine, tho ©^poctf

a-veraj® a ^oup of aniasls of th© .aeaso breed et

^ awy glveB ag^, witMr the liislta of the ciodol.
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Wi3Pii®yt (193'3) while the fJ^owth rat© of bfecon

pig, a 80001554 de••_•.?#© parabola for tho fi-jurda of vixoh

P±B* fhe 0rth0;|0nt'. 1 polysooial fitted ¥&si thaw

Q£ Aifeke?^ (t935i» Altteen pelyKoai&.l I'ltted vas

W » a. +• a, (i;s. - 16/ + (6x. .(x-1 j - 4§-^ •?• •a • 1 " i,2

tther# '1* Is the a-^ in -weeka gikJ *w* ia the i^iSi.cjht i:i (Xb^,

iiraot (19S1 > the early ..gs'owtii of ftofseiitlc lu'wX.

and that; the of tij« type ;

j » 4 o 5OT© ©xceiloat fit

wh»r« y * body weight in

X m tliK m,z^ in; weeks

a, b, c ar® oondfeaatB.

la this equation 'b* deocribea the rate of ;;yrO¥tij! of xhv

fowl frois %h& mM of firat- week to esd of 12t?i week-., '̂ic-

a,lac r®ported tfeaf the value of *b* i-a highly oi'^oifi'jant

between tataheB and alao toetweaii aesea.

(Jilbreath and Upp (1952^ have jjtudied the .growth pattern.

of Cornish fo^l ond r«ported tbat the body v.;<i.jht and 3h&rik

leagth are the birjt ©©aaureiaants for .m&as ;.rd akelatQ.1

d©v«lopccnt. He ©l30 0b3tfif0d that there exlatj significant

varisibilifey In body woi^jbt within both a0.s<-{3 at the thlr^

weet. of aga and nlao tho i£r&ri&tie'n du& to :tex war© apparent«



<

s

A#'h and Kothers C19S4) cosaucttd 3t;y.dlc8 in ¥Mti© re.ki»

sRark«fc daoklin^js and observed that »&1©3 are heavier

(O.C-5 lb/ them females ay th« eiid of 9 weeka* :riKi

conversion rat© is> lm& in feaelod thaa in m&l&a* fhey alao

reported tihe f©mal03 ahcuM b« ffiis.rkotoa earlier than

3Bal«fa ie.. at the ago of a<sven ve«ka»

HobertiS (1964) ¥b,ile atudyiug the rat;® of ao.riy jroyi^.h

in two linuB of ihite Iieiiborn ahiokfan ooaorved th&t tho

gr®ph. for th^ iialea ©ad f^sales of 6h« two liosa appiroaah«3

to iin«afitj? upto 7 to 8 of age* He fitted a power

fanetion of the forsi

y mat^

wterm

y m bod/y waight at tis«s *t*

m a boaj weight at ti»« "o'

b w gr'owfch rete of the isilliridual

•Kafoelka (t955) optn-eA that th© ,frowth rate of F®L:i'a

dueklint:53 is at 30-50 dayi? of age and the fstt.#nlr.--j

fir«i0h at the ag« &f 60-»65 d.ays,

Sasaki and Haaaka-sfa, (1965; oosatruoted i^rowth aurvea

fro® dfi-ta OK bod5^ weight of thr®« broiler breeds and thr«©

orot345©s upto tes ¥«j£*ka of age. Curves of the ty;p@
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2
s* a bat ox

y m & + bx + c (log x} gave a&tiafactory fit to thw

dsts.

lioa'fco and Biiblrj (1966) whil<3 atud^in;;; th& duration cf

referi&f duoklin^a fo.r jseiat, observed that duoklingsi

»leughter«d at 45» 50 or 54 d©y» of a,;j;a. At theaf' three a.:|-3i-.

ths G¥era^s carcase without iateatiise vm i486, I664 ami

1780 g reajwiotivelje

filer# are tMX5 vcrj,' different &iB{ia o.f cospe.x^isoo.a of

^ growth of O'rganiasas.

lutraspeciflo s»d later spocific. 2h«f b.-aaie 03aaiar,ti-ay;c

unaerljrtB.^ both types of coaapsriaoa la tli&t ©acb .s|i«cits,3 ba:j

a efaftraeteriasis and inJiarenfc. pattera of f^rov-th. 2a

to diacerc variation in the irsiiQror.t

grcMth potters «hiob mi^ht be used* un th© othor torxrsil, yith

interapeeifio Goffip&rlsoiss- Esay exaRiise the itc'tsrenfc piifeio-rn

Qf grovtb curve a® a part of reproductive etrate^y, i'iao rats

eori'Staritij of e--istation which cao bo growth- eurvasj are

powerful arid fruitful tools for msking interspo&itio ooapori-

aoKS- of ;2rowth iiiieklefa, 1967

laird and Howard (1^17; have studied the growth psttcrsj

of iabrefi siice arsd tboir hybrids &nd fi'tsed a foria ©f tm

Qo.nipert& ©quetioa
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v.

(1970} U3«d 0 ffiathssaatiGal function

y « (a + B (1 + e 9^^)
to give isnforsiatioD, about the growth of broiler ohiekon.

Where ia tise body and igj a^e. All ifour
parsEietars A, B, 0 sad are si^ifleantly diffQr«rii, -fros •

aero. lor oaa of the form^ ia which the tijaic aifforence

< beiwft«B the »arly and lets hetQh c;r chickan teated wasj ao

large that tlie^ rapre-aented two difforent atagea of ^^esstlo

• iKprGv®®(&Bt . Statiaticaliy sigttifie&at differenoea uetwee.ti

two hEtche» wer» found in all four parfeiaetera. By raakits.^

^ eocoiid derivative of the tood^ wsial^t function •qual to. zero,

30*9 iRportant growth chsraoteristiea _.r, auoh us ^o-ordinat»3
vv\ax.iinr|Mwl . _

rate the correspond in,5 inflexion wei. '̂̂ ht

and ixroportioi! of body wei,-kt at slaughter (56 dayaj attained

^ at the point of inflexion (growth rate maxiKuaj; were derived.
imoag other thin.gs it waa found that .growth rate incrsaacd

upto a Esaxisuss of 29 g to 45 g psr day »or» in aialfc'a tlian ip

f«»al« and it d®cr®aaed aubaequeatly* fho maatimum occur^d
I

between 56 and 48 days; lat»r in laales then in f©sfea.ea,

Kasar it (1971) stiudied th© «ff«ct of eroaslag is
the growth of dueka of 'i^teiH, Ehaki G«u5jpbell, Peki» x i^aki
Campbell, Khaki Caa-pboll a l^ttkiii foMsei that for the four

^jrou{J3 bod^ w«ight averae^-ed 45.8, 55,8, 37.5 ajsd 45*4 g at

b*tchiar2i» 4S2»3p 266♦St 5-^6#4 a«d 425.7 g at 4th w#ek 1935,

^ ^366, 1771 and 197l3at 12th we®fc and 2203, 1591, 1855 M
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^9S'4 M 24th v&^k of diffar^octa. between gW#
br^aa eroas ferad® and hetvmn the two C3p©«s br«dsi w^rW aot
Bi^lflcant -exeept that h&tttam- cros9bre«ls a% 4 wesic,. '' In ail

•gs-oupsssxiiBUss weight gals oecured &0t««eis 4''"©«d. a%eek!.
;i

aiekl«fs.^ (*975) a«sal§««d the .growth ciirves of al|»peei®3
of birds an«l thst-'the ^osip^rfe® nqusfelOR gaf# ©x.c#ll«SEifc

-( fit to mo0t the speoiea* ,41@o ajsos.f :apsol@3 with siasllar

. moaes of a®velopsies.t growth rsts d«cres»#s «ith inor^-mimiz
X ' I, •

body weight in as allopota^ic .saaaner# with slopein of -0»26

to -G,42 d«psGJiiirig on th® pjjpoup* ' imonQ tfcios© speeleai that

cagi waXfe at.a.n early ag« bmt aequir# m?|ht relati^el^f-Uate,

tilt rat® of dejssHd© oa prlEsarily the i-eaafciv® of

til® i;8U3Qulet"ur@ of th© low©r e^treKitles* •

Ma^aa i^«Ct9"?3) aompar»d the growth £n

th3c^0 t '̂P9 of ®eet-ty,p® io. Fekin, S^kin x /i^l^asiury
ai5,di ^ .kfhlt® Cssspl?®!!. a WIM dueka sad olja«rveci tlatiS tl^

beaj weight'SI?w.secl 60,5, 47.2 siid 39.9 /j a^t faatetoiasV: 1^41,
817 esd 577 g CS*?# 26.9 and 25,6 per o®at r#a^q'tiveljj

28 <Sa^3 and 20!2, 22.54 ®sd 1554 .g Co,¥, 'Ij,! ggji

11.t per eeftt r«0p8«ti¥0lj; at 53 vor age. !

A thorough review of Ooaperts eqmtion &m oth®r wipfWl&

.preseatea by Buffisi^tois (I975i. fhe £l©«.|56rts5 cirowtb aoA#!
was fitted to of e«.®» as well aa ,th« dsts for th«

eurv.e feiising 95 psr seat coBfid^sce Umlt of the mem ^ight.
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QompQTtz «qaatlos5 pr0¥ia«4 an «xc«ll«»t5 fit in

BuffIsg'to.n *a ext-®Flffi»r!t. fhe form Gon»ld«red was

* «•A •

14

whert

-{ W B Weight in kg &% tije-s *%*

t see ag« in da:i?3

, ffi-raaseTiara .i, U wera interpreted .na

A « aayjKptvtiQ weight appreseij«d i®* ia

^ k(j at t as oo

ijj kj: at 'tisMf t w 0

C «•' K&t® of exponential decay af specifio growth

rate p€r do-ya.

'Iha valuta of B and 0 in th® 'ioaspwrtz uquatioe,

which jflt, war©. found out th« amthor for oeao

veighfea of ^Qi,ir® flock, weight till arals® and for fch®

of feiaf-.Xeij♦ fh# Ooiopdrfcs equation vaa «lao fitted

to the t¥o curves fora.i:n..v? con fidimcft llpjlta to the as«&n

weights#

(1975/ !tto»par€td tb« growth re-.tea of r»k.in

4oa»3tio duokllfiiia tsud viid mAl-larSa and observed that In

tiio j/ekln, ^ain oM inoraasea in linear aidaaur«!goi»t<

were soro rapi-d thor. in feb« iaa.llferda* In bothg?»irj
-(
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fiiiitts&t at 4 "wock of a.^o# 3 wocka cf a.ja jrowth

rsit^ ^(^cliried In ibotb wiM fji-Si.!'dosaeatie dueka.

I functional reletioa uetneea -body 'solght asd a^t

il It; could o«j eo'i.-'":biiuh(j;5 witi; t;li<g doaired

is uaefui for pienainj and future enelyaia (aurfcadran anc'

jiAjiigomlar.* 1975'i. She (growtfe in bodjr wiifi.gHfc of ease«i;iy

fowl has two ptosc s, vias. do if aGCfelaratinj phase end aolf

limxi;iG(j: pht.a^ o,nd the rate of -growth in traeae |ih»asjia ncfc.d

sot h& aliiilex'»

.li«3»ain (1976) stuciied «lio growth rate of white L-.-i. ;horr-

JjlghS ^uaa©jfe and their rt.-ciprocai croaaea uQder tvo emiroj:-

scnta mmxtTB'i thm rate of .'growth bj ma ana of liaojir

•ATiti qaadrRtio re^'^ifeasleu coa.fficient^ calculctcd by the

method «f orthoooi^isl |:o.lyrioieialj3.

iJ<5or:3d £_£ Bav0 asuiSied the growth vi

De«i ducka and have cb3«r¥ed that tbs body Kcxjtvt n/D 'jft.-i.,

8th, 9th ttmi iCth ««©ks of a,;S were 1053, 1201 m<l.

1254 3 r«3p«!0t;iyely. ine H^oras& dally golsa are 2u,2,

19«6, 18.4 and IT.3 g rsapectivoly* Rvoro.^o taatch

wei/jht waj 42 Aiyio they h«v« opinea th&t even tj-iou-;.;;:

tliesy tttt«tia aatiafactory actrkot veijjht at ? weelsa of a/rje,

it tirjQ ooaoalc-al to raise thea for cseat Bycductic-n#
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i^D-yu-'Xx©rig S3Bd iiecko-f ,(1901 j uavo dtuditjiil tho jrcwt;:

j.-fetterna of bo^y •w<3i>;ht sad aodoaiaal tn% ««3fi in

broiler obickena ead fvua^ that tha <3oap»rtE curve .^evo

«»ool.l«nt fit So 'tfee- liv^ wei.-.-liii data aiao tr.o sUlooins'I

let weight* 'Xtc« equs'tion soD^ldored 'n&ss. of the Laird. (1 v67,

fro® nrhich appliea the birth raibei' then, aoKure

weifjKit«

•- •/"« j

%t « Wo & •

irher« *Vt' la the weight of the broi.lor or ita part at

tlac *t* • £h& abaolute -(p^oyith. rat®

dw ..4. ^-kt
» i;, St. e

Th« co-ordin&toa (wi, tt; of the pol&t of infX®:%ion nrso the

ti» l/k iQg

%?i W Mo « ^

A « upper asymptotic nei^ht as H-' approachu© infinity.

It 13 aa eatiffiuSe vf Bntwro woi,ijiv» fco « 2<oifw'r sa^-siptofeic

wel/'ht c& az-je *t' teaiii to ®ero. It ia the e;#tiffi-o-te ci'

hatch, wfi^'i.-jht or initiel wai.^ht of cnitaala. X. » "Sha aloce

of the cur^u »h^K t « 0 or the Initial ajBclfis
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£ the rate of 8ipf.5Sker;ti.'.'l deca^ of the laitiel

>jpucifia jrowtn rate which m&asar&a the raty of dweilnc

In the jro^tri rcvto» V©.i^,ht at *i' the e/::

vhich the groi^th rate iQ caxitsaB* I'iiia occurs -..Ler; tbo

tjrQmth rat© per dny ehesj^os an Isoreaain.-; to a crocs in.;

fuiictioT! of The initial weight H'.pcicii'ic p8i'fcr.v;?tijy i*4o •:

uaed in »:>offip«2't.S! «c|uatioi5 ia oejt suited to tU© apeaiv.l

cRse of broiler chicken which, nave e. ahorS (jrowtii poric-d

and are saarkotod hator^ » ii«riG® ccly S-oisp^rlir,

«odel was tts«d to mathoxfiCitieally doa-crifc>« the live wei,jnt,

eercaa® wei.-ghfe end abdoainaX fat weight percenta.>- ae<iBurc'»

OK a weekly baaig,

the other forma of the non Xiimav cur^ea coix;iidered

wa^rthe liogistio curve

a.nd Von B«rtalsnffy

it «'• A(1 -» iie

where A, -a., K and K aro ••f:i':t-lir waraweteriJ •

Sencbi gt, £l, (19B1 ^ have studied tho grosrth ;;a.tterr,

of Ssai ducks to 12 weeks of age with ar* obj9cti¥e to ;:-.r;bt3.6

thoir Eo&t produefcisn potential!. 2.hey obsarved thct irrc-j-

peetlVQ of a^je and houaiB;;^ ayatem, Jaial® dttcfeliR^^s feu:!

ai/jaificantiy higher body weijjht than i"eisoleij • 5'h.c pattero
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[ of growth of D93i duclclin,i58 till t2 weeks of sge ahowisd

that the gain In w®i^;?ht uniforisly feat till orouj^ 11th

week of and thereoftor th® decliRe phca©-sfearteu, ^ She

ffiean bodwei^^ht &t 12tb. wtek of o.£js was I443 s« :

JsGOb Thoaas and Jursndran (1985; hove atudied the

growth pattern of dOK-eatic fowls upto 12 «0Qk8 of a^« awl

obaorvea that the atodified ftxponential and exponetitiai

curves ar© b»3t suited to prodiet the body wei ;ht for 12

weeks data.

dharaia ejt al,(l904; oonduot«sd studios oa pheaotypic

* corrtlatlon of ®3£ternai body Ecaaureaienfea with egg .production
and bod;^ weight In White Pekin duckllaga-.rvna: re,ported ;th&t

body f:af«i.3ht is sig«ij:icantly correlated with all body

aeaDuremtata (0.^7«0.99^ and waiaht (C.39-0,67j at; aoat

-C agea. Senaraliy egg profluctioa was Bigaifleastly correlated

with body fficaaurosnoBt from 40 -• 48 weeks ©f Qg© arid with e^jg

weight fro® 22 to 50 (C,48 « 0»88) and 40 - 48 weeks of

•Kge (0,66 - 0,79)

iJaswaran ^ al. (19<34> re-ported that irreapocitiv© of aer-.,

pattern of ^owth both in Khaki Caapb^iil and Beai '

duckling^ ahow«d a iiKe&r iacr«8a© frora day old to th@i' ag©

of J8th week, inoro&aed rate of ijrowth Xn tooth ge^otie

group was obaer¥»(3 upto 11th week of aga snd thQr©c;fcer tho
I

• ret© of ,growth was coeiparativoly l®ss. Statlafcical saalyais
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of .'s;!!© dotu indicated toat the rate of iTi^owth of ue^l

^ isele3» D&3i feaaloa> ^hr.ki Qam'pboli .fosialea aM aaJ.ea- were
in d©3c©ndin.3 order at' saagRitudo-. There were no ai^nifieunt

GorrelatioBa between hatch *tox,jht and woi.vht 01 Qth and, loth

week im •&otJa is&mtio ..jr-oupa * 2ho analyaia of j>od^ woi..-ht

bfct'rfean the two groupiJ anti Detweon the two Qnxes

^ thct thure was 0i,:;inifioaBt difference betwean

^-Ijroup and dgitareerj ijexea In respect of bcay wQi;-;ht,

&anoun (1984/ re,ported that the ocrly isody weijht ici

a3.wa^3 better than shank len^jth at the aaae a.-gea au a

predictor of final -weight in broiler chickenci.
*

tlSLCQsj 'Xhoaaa and ourendran (1984> atudiod the .growth

pattern of docieatie fowls of two gcmetic .cjrou^'^J orcI obaarve'l

that laalea in oacb .'jor.etic .-jroupa hcd a hijher mearj ooti;,:

weijiit th,an forsalca. Also 24 waeka coapXciteiy covora tno

growth period of. both ^roapu. Tue ©i.poosntial &nd -'ioittpertz

curve wer« found auitc-Oie for fitting 24 weekcj body wei-^h's

€i *

I'ierce f-md Sordsk6.g (1965) asfilyoed the Siody 'wei/.;!;bJ,

and sh&nk at 20 weoka of age and fitted rn

, ex]5onential equation of the type

y a oC/2c

where y « shank ion^itli anil ia the body weight at 20

weekiJ of a^je. are c^ro-wth oorsatanta.
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iishoo Sjt al»(l9S5i bav« conduoted sjLpsriiaenfcs ia ,

Khaki Oaaopbell ducklinga reported that there ia a significant

difference (P<0.01<j in the aean weekly body wei/jht: aa well

fea live wei.fjht ,^ain between weeks of a.j^e. Feajalea' wer«

having fei.-jher /growth rate than aalea. Further tho weekly

average liv® weight appsared to be more than double thnt of

th« preceeding week upto week and more than on© half in

th« 4th wuelj of T-he inoreasft wes sod'erat* from 5th

to 12th week and low from 13th to 16th week,

Indirabai ^ gJL#(l9B5> reported that ija broiler

chickens, tho pattern of growth waa w@ll eatabiished by

uaing a linear function of ag© and body wc^ight.

^ uaed liOgiatic growt.h curve to

exj/lsin tho pattern of growth in chick«n. 2he logistic

cursre used was ohomn fros aiaona growth formulae that dxpreaa

rate of gaia as a functiooi.? of initiel body weight, finsl

body woi,^ht and growth rata constant. The logiabic function

expr®aa®3 rate of gaia proportional to growth rate

constant k wei^jht at a sivoc tiaie (s), ¥x and relative

weight yet to be gained ( '̂̂ eo
This can be written a»

0

» mx (Woo - i^x)/woo

for which w« obtain wpon iiiite,,gration from 0- to t

• ,
¥t

-kt1 + (Woo -De
Wo



-I

21

I'G a»a Moo &t& initial and aasimux' wei-jhto. s'eii^ht

at th& iatlQxion pQir^t is

¥t*' 9 W'oo/2 vhex^ '"t** ia th« tiae to the point of

inflexion. The a,5© at "fche point of inflexion

k

trrosaeen aad j^ohran (1985) atufiied the in'heritunoe of

per&aciters of th«f i«/^lgtic -cttrr© and ouaerved that .-^^rowtii

rate conatsint and age at infl«sioB soii^t are havln-i^ los

h®rat&&llit^' is «aeh sex and line.

OBapbell et al. (l9o5; reported that tlie boly vol.jLit

averaged 2•55 end in .tfe© ease of Bialfjis nijd foDcloa

of White Pdkin dncfca at 8th weels of 51,30. Zao daily :;«ic wpxv:

41.9 and 4-0•? /j respectively^

Shsrwa Ct9A6} reported that tb© bc-t '̂y t-jeigbt ;vt

to, 12 acd 14 V0Qk& of avora:.^d 1 *0^23.0,' 1376.04j;22»''

and t5t4i;16.0 5 reaipacti'vel^^ in the attm of Xxiaki Geii-pUell

daeJsa. • Ai»o th® opti®uia markotin/j fe.'j© ia cDlcul.v.sed da ID

w«aks of a/co»

Anthoi^y ^ gj..(l986^ have otudied the grovitii eurvoi# cf

Ja/paneae guails as aod Ificd by dIver^oat oelwotioc of 4 week

iiody vei.giit; of two weight a© leetod litiaa ii.iA reported that
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the Oronpertz curve is bast for des criblug tho of

both tb,e linea. Uhe lo.-sistic uurv© Dest fit tiie growth

p&tttrn of the. iow wei/jlais cate,sorjf. Also he obaerTed. ttot

feiie pattern of growth of both the aro identical,

SisE»om et (^987} fitted a r^greaaion oquGtion

of the forffl

W' a* 49«89-h 7*89 B -f 0.81 t© explain the body iwoi,:}fe.t.

Bt a particitlsr tise in the brocding period whertt
• *

« «> IMividual broiler wei.-jht in ^frcK3 ©M h m day of the

brooding period.

Ibe sna Wofeslor (1987) fitted an alloaetric growth

curvff of th© fora

y m in broiler ^hickena

Vh&Ttf

'ti » Bod',y weight

y w lisear dtruotural bcdj- paraaotora

aiaseaard et a^. •(I968i hav© studied the growth pattern

of Peai and Shafci campise11 ducfca under rural conditioxj ar4

observed that there ia no significant difference fc«t¥««n

growth rat© of Becii esaa Ehaki uaigpbell duoka. Bie difference

if Buy is due to non genetic iBflueneoa like poor nutrition,

eanjigeai^-nt etc-

O-'
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. . Harpal iJingh (1988). iriiiio atudyis.^ th® Inherl-

tsnse of body weiiiht ia ^pinea fowl observed that plienet^'piG

correlatioBS of tke bteij weight witii ^jfcaBk leaf|th, ic«el.

aj3d breaat aa^lc' ®-t various ag©s «©.re all poaltiv*

and obserrad high •s'alaes ®«,c»j5tin^ with woight at hr^.tching*

This ind.ioatss tii&t the body weight at ((&.ieept day

old) may be coasiasi?©^ for svaluatiisg growth upt© 20 w«<3ke

of

MsjBid (I980i hav© compared the perforaionee of

-y growing daeklinga. of Ehafei ea®.pb®ll, IMiaa Rtmser

indigsneous und<sr fam conditioni®* fm avar«Ajc final body

weight and bod^ iifOi,ght igai-n vsre found hlgheat ii^ duck.iirx^

of Kfeaki Oaffipbell (1780.44 J aad 1744.11-t©Xlov«a :by

Indian fiuna®r (1743«28 and 17G£«47 and duofea

(1703,S9 and 1663 g) resipectively. fh© growtii rate w»3

si^taifioaRtly better in' llhaki Cnfypfaoli duakliniia (.02#218/

as eoia,par€»d to thct of IMiaa i£unR«r .(SS.I^BJ and

IMi.^jj.©oua duckXings (83.48) wer# significant (]?-^Q«01)

differeKce was fcuna :oi?.etw«en th«S;.

.,A
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Ml) MSfEODS

S'his stMy mu initiated ualcg day-oM atsx'&ight ran

^lAckllMga of O03i Qighiy one in nuasfeBj? tlast of Whit®

^ekiK »efenty two An -nujabera, froa iCsrale Agricultural

^ OniTerBity D\ic1e farm, Hsiinutiiy. fb® dwcklinge wor® hatcjhfid

on May 5^» 19^8 asoi® Jmo $f 1988. ^©y wore serially riUBb0r«d

ana viUij 1»mn^ed for ld$ntlflo8tioa*

On the <Say of hatohis!-! tsii« dueteXinga were plaoefi in

^ ©lectrieslly operated# th^rMostatically eostrollGd buttery

tyjw brooders* They were allocafeed to differoat sompartscnta

of th,« brood#r aif raudom* A cosmsrci&l ail-Keah atsrter

ration was fdd ad libitam. •mMI® th0 ducfclln^a wor® !>rood««i

in the batteries-. Stmh water waa msd* aviiilable at all

. tiesS.
A

After ft few wso'ka, fehe duckliag^at were jsovsd tQ 4eep

litter hi^uses/penis. 5hayK0r« hou®«a in two adjacent

#®ctioaa of a brooder house dividftd ii5.i;o sisQtlQm* Mequat©

floor air«a aM water £j;pac«'' w^re rnnde available. k'ec#3sary

wamth *aa pra»via«i by lafra-red bulba for four w«eka« M

A this stage tha duoklin-si® were fairly if«ll f«ather«d and

to t»».perat« w«sth©r onl^ aodsrat® brooder h«Bt waa raquired#
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Hi the duokllnga fed on th® same f«»d fcrsrala aaa

-< %hs 3eajsfig®ia®nt praetiota were idsntieal,

fli9 wei-jbt of ©«eh duofcling wsa r©ao3Kied on all days
during %h@ firrifaeY«i3 days, Sfeiareiif.ter it was tak^rj'st

_ weekly tiitarvali?. The weighing wag eootinued nntll th&-d-aolm

attaintd am of 12 weeks, it the end of tho '̂ xpot-lmmt
4 woishta ms'iB avallsfel® on U aftlea sM 25 f«aial«« of

group &m 2$- aiKl^a ana 26 ,fe®al«a of whit« p«.kiB

. aucklings} either dl«d" duris,^ th@ goutb.q of the

oxp€rla«nt ov th© data on tiieis wer® ,001 availablo for recor

ding bc4,y

2iie data ao gsfch©re4 were m3«d for the coffiparlaoa of
. this rat»3 of i^rowtslj of;

1

!•} b«tv«®n gaROtio g^oupa

A between mle® aijd feaslea of each gea«tlo ^roup
ill) b*twtt#ri Bt@l@3 of th© igroup#
iv j bsttuf^eji fcssalea of th# ^g^n^tlc (groups

*) to fit appropriate functions of growth to
predict Ijoaj n^i^'ht at different" egea*

fhe data correaponding te ^ch duokliag was plotted on
a ^r®ph paper to aasertain tlie patterns of growth aiff©rent

tim« poicta#

Heasurin- body wei.shts along y-®xia an^ ege along the
^ Ji-ax±3, the graph, sf growth of each daokling waa drawn

A-
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separately* • 2ao granh iisdicsfced a si^oid curve in

•general* Tm choice Oi" an ap|s?.opriate curve to depict tbe

ijrowth p&ttern in siny aifcaation is rsot easy® As the

pattern of groi^th ap-proxiBSted © sigsioid' curve the followlBs

matheKsatieel ao-dela vere trl^d-

3 • H Curve Models

yia aatfcesiatiefel sjodela vis. lilie espontjatiul, tho

modified exponent its!, the Sonperts# the .liO>5i3tiG, the

Von-^ier't&l&nfty and second ae.sree curve were e-xaslned. to

find out the beat fit for fl reprcisejitativ© curve for both

the geaotio groupa*

3 • 1 • 1 •.. Exponential. fuoetioB.

flis foxcG of She fuaotioii ccnaidered v&b

y £*, a 0^" '̂ where'f is the body et age ' ot'and 'a*
and are constants. Tm conatDats 'a' asS 'b* ar©

eaicuiated .ualai;? the pria-clple of lQ&3t squares.

When the growth curve is- fitted, the rate of gro^jtb at

a p£r'fiicular p«riosl. oen be verified as th& ratio of the

weight during tli© period to the weight durinii the previoua

:period ©irsua ob®. In th© oaae of ex-p-oneritial, tbt' rato of

growth i© given as

(ae „ ,
-e^



- --^ — . - -- r. • -„ y-._.

^ • Ipdifled £a,£i5nentiAl fuaction

She foTSi Kit the modified expoEential function

conslrtired is

y * Ic .f. ab^

5«h.er€i k, a snd'b aro corsatanta.
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For fitting? thta ^auation^ the o'o^served aeri^-d io

divided iRto tfairoe ©qura fhe'j values for each psirt

sro BuESisd . i'he eo-nstrmta'a/b and''k ®r© determined aa

'•i-b
L®2 - ®1

i?here , a. aM are the aua of the y vRluea of tbo

•4 tbxce equal part.a»

sfbere'n is the number" of obaerv^tiona in ©acij rart«
<X^I> voxt WA. aJbeJ-^^ !me grovftb ratis at a jarticiiiar period ig^glTdn bj

- ^b '̂j-^(k ^ ab^J
ie. {b-lj/Ck +

a « Csp- - 3.3)

4(''i - "}



2S

, ajsd the growth. rate« are .not BlsnltXmntl^ diffar^nt f
providoa thstb's do uo-t diffar ©igr^ifioantly.

.5 •1*3* ^oapiigtg Oagye |i i
1

fh© '5o!Bp«rta «urve urn. fitteti in tm to^m

y a ab®;

which tske th® iogafitiimio form

y * a +. (log bi m A BCf ;
ii

M0t. flttxng tliia cmr^© thu d&ta is divided into tlird*

•qu®l parts sad the mm of tia® lo.^ar.ithK?s of the ^.va.lu«»

are feuad out foa? eaeb. pOTt«. .I^t ♦aa* l;be aimb»j? of ';

obserfatioES is e«cb part, then,

e « c )
®a 1

ifhare » 9^ and sr® ausj of iogarithiS» ©f ©ach pa^t ,•

B , (Sg - •
ll

. . • tt , , il
A » fn log bj I'

She rat» ©f growth at a particular period can be

eaXettlated as

ab^ • 1) „ 1 , ;

•&sd th» srmth rat^C:th® ;ValMe8 of cmr,~
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Lo.giatie gu'.ry<s

ffe© for® of the euro's aonsiderea

k.

^ 1- ,. 10^-^®^

nl-Mre k, b bM c- mm Qon&t€mtn>

m& -is by taScing tbr*« points at «quai

intdrvela. if* y^, and y^ ar«.t&© tteee points et the

beainnin^, aMdla and ena of the data and. 'n* the nu£'iber

of oiJti»TVB.ti.ona feetwste th©3$ points then

.; ^ ^0 i't ^2 <^0 *
y- ^ —

b » log ( )
•^0

r y .. (k'-y. i

= • "4
•ana the grob-tfe rate at a paytioular parlod waa ^si^®!a by

1 + to

"'+ )0 b+ols+l)

I'he .growth retd at a p;;trticuiar period aopijuda ui^on

tho vaiu© or b and c*

5•1"5 • yoa-Bertslanffy Car^f
\

fhe fore of the curve osnsMe^ed '•t:y.a aa (livaa by

Een-^a-'izeng •(1981; •



U

—kt ^Vt a A ( 1 -

I ' ' ' t '
where A is the jaaSuire whioh is kiitown aad b and Jc

ar© coRstantas*

the curir© take th«i logaritliisic for*

log (^1 - (k « lOrS^iD'- « kt
y « B «♦• Ct

The- least »(,iuare estimate .of B end C obtained

h£.ty - ^.v

~ ( ^ t)"-

B « y ~ Ct

Ths gs'Gwth rat® at a. ]mrticalar poijst is .jivaa by

30

ifC^Lii=£h
1 - b

which dftpsrsd.s i» th© vialue of he"\ Xr •

> • 1 •& • :^aGoad ijef^y#e i-rmuatios),

The aocoBd de.^reo equation conaldered Mas of tbe for«

» a + bx -h ox^
e > t > t '

>fhere a, b aM c are con.atanta.
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2The polyBOSiial i0 fiUted by 'taicisir;; x m *2 prooe«dii ;

as In th« caae ofro,;^r®3.?ioa. She conatarit-s are

#valuated as

a «• (x «• x) Cy - 'yi -

^ ^ (36^ -

to « (y-y) -

r
i ^ j ( ^'-»j j

2 ..2,
^ix-xr

©rid the gj-owth rate »t a particular period is by

4 . & y o(1^^2:t}
a + toJi 4- C2C

Tfa« growth rate afc ii, pfertiaular period io dar'©ot^G»1s

*b* snd 'a* faluea.

3 - 2 o Goismrlaon of G-rowth Qur.VQia

In order to coffiparo the relative efficiency of various

growth curvea zm'i to aelect the 0120 which b«3t i ius th'::.'

obdorvtid d.ata, tvo erit'Bria aaed^ vis.

?
(i) Coefficient of iaetermination (r ) ek'5

(iij Jtan-lard error of the eatlsate (3/.
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3• 2.1 • of aatemiBafeiOR

It ia aalcuia.ted as the of tfa© eoFr®lG'fcion oo<

ffXotent between the ohrnvm^ &M predicted ¥aluc-s. A

lar,.g& iralu® of r XnilQ&tm best fit of the carve.

5 * • ••Staal.&rdi. Error of. tho

fhe ataridard error of the eatiSi&te isee^urAa th©

irjadcMiuao^' of fit of tlie aciaat^ioiti or of tue error

which ia a&de is the estiaetion ©r prediatlon of y fro©

valn«5 of s. 2tae staaciiErd trror of the ©atlsat^r it

Y o&loulsted as

3

A

where la th@ pr#(3i0t;®a treluea esd is t^s© nmsfeer of

observiitiona, A sa.ali vala© of »s* imciit^tes gootlneso at

fit of th& curve♦

Itao Cl95Sr' iiUi^g^stsd s£ procsdur© ;f©2' Shs coniparison, irf

ratea of .j^rowth between differant groupo.

fet d«nota th« increaa^i iji bodj' wei^jht at' titno »i*

and ^3i» is sti® i/i©an of ©11 y^*© la th« e-*r«riBS®nt» S'liea
♦gi' io the ti®« isetam^ter. The difference in the vnluea

y^ ®r® to tk© tlsse factor • li®i3ce ve may writ®

y« « biji
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3sqA Ejcfehod of aqimr&c laads to

'ihis soispariaon of d.lfference irs ratca of growth

bet%ie€B groups will ofei?iousl;y be a coffiptirlson of *fe'6.

The value of *i>* say fee affectecS by initial Dody sfsi,,:?ht.

Henci a coirarlane® analyaia of b values takiyi.-j tnittLil

values m conooait&»t variable obq be adopt^a far Qomimrin:;

the growth r&tea &f the graupa.

r

A



?^£6ult6

A

A

A

-y
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If

a© pfaQeat study nmm iBitiiated to assess th# growth

£?att0im of two braeda of clucks ie. Besi md Whtte J'ekin

asd to eospajp©- tb.® rstea of /growth at different ag&B by

A iittijjg raathsaatieal $he atadj. was also alined to

find out the l3«st ©uitabl© ourt© for the ppedictiO'n of body

we%ht st diff©£'©at ageao

4,1. Avarag^ feoSy %feighSa

^ 4»1»t» ^verag© welfiht upto seven days

$h.© average body weights of the Seai aalea durlRi^s the

first seven dajrs Her# *64^8 ,38.3571 g# 4t.2l45 g,

4£;.5 gr 47*2145 gs 5l*7t43 g aM _§8»5 g r@sp@cti'vely

(2ato3jB tj. fhe correspondiitg figuras fer Besi f^icales iser©

38.16 g, 40.12 gj 42.2 45.32 g., $0.26 g, 55-52 g and

63.28 g re-speativeiy. Both the gsfompa w©ro having a con-

aist«nt iacr®aae 4b bea^ v&i^ht during this firat seven claj^^a.

Ihe 'iJeai fomalss bad a. isi^jher mea« ijody welg'at on a 1.1 the

seven daya. ffao s^ierage body Mteight of thfi isfhite Pokin (»'?}

Kales duriisg th-a firat ge^eia days were 58.6538 g, 34.3462 tc,

40.0769 g> 4lot923 ^s, 42.4615 43.5769 s ^na 49.1153 g

rtspaet±v«Xjf (feblo I}. 'She ave-rag® bcdy M^igfeta of ¥i:iit<5
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P«kin (¥P) fomaifts duriag the first 9«v«&a daya were
I

3e.3846_g, 37.6154 g, 4U5462 g,45#8846 g, 46*0769

47•WJ s ®nd 55*3462 g resijectively, ;

©a th® seveath day the females in e&oh g®s©tie gi?oup

had a hi{2feer a^®-rag®' body woight than ifeaslea* GowsiiderinsS

th© two geaetis grou|J3 irr@a'pectiv® of sex,^ the i3»ai

duckllisga lia«t ati average isody weight of 61,5641 gt oa. th»

seventh diay wharaaa th# body weighfe of ¥hit« ?»kiB

ducklings was 52.2308 g. " . ' ' j,
I'

4.1.2.. Averago body «»ight upto twelY® waeJm \
'• ' • , • i

^ average body weights of Besi sialeis, D«s± f^'aajea,

IF ,ml©s and iP feisales' for the fiyat twelve weeks ai?4j'

eho«n In fahle 2.
I

Ixi tw®2ye wseks. Deal sales attained a body w€si.3b!t of

1291.7^7 -Sj with a staisdardi error ©f 59.7W g. Steady

iacreaa© %tm noted aiiring ths Xirat twelve week«,. !2he -Desi

feimlea had- an air«ra,g© body weight of 1239.4 by thej ©ad
[

of 12 wseka (^able 2).. Shia wm Umb fey §2 g thas the icorres.

ponding average hoSy weight of Deal males. Also tho body

weight ahowed a steady increaii® during the 12 weeka. tfhile

coissidering the Besi ducklisga Ipraspective of «e3L» the body

weight averaged 1250-g at th® end of the^ 12th week witjb

A standard arror of 35.6B14 i'
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la the 08.539 of MP group^the ¥P. feseloa were, on as

avera^a heavier t.han WP jaalea, fhe average bodi? wei/xat

attained.at th« «nd of twelfth wesk waa IOil.7308 g, i#itii

a atSKdaard «.rror of 79.55S5 in the caae of 'WP itaiea and

1401.6154 g with a atanderd error of 73.0109 g fo,r WP
f•Kales (2ablo 2}» 2hu3 a Wi? w©iijb«d about 380 g

Rore than WP sal® at the ead of twelfth ¥eek«. Conaiderin/?

th© WP group irP8Spectl¥er of sox, th® average body wei^-ht

attained at tb© eind of 12th w«©k w&s 12I4.6I54 g with a

standard error of 58,5768 g.

4.2. Coffiparinon of body weight at different ag«s

4«2#K Initla.l body weight

fh® analysis of varianos of initial body of

the four categories of birds were (glifsn in table 3. It mm

four^a that the four .rjroupa vis. Deai-malea, Beat femaie©,

¥P WP f®mal«i» were hoaogeneous.

4 .2!•2. Foai'th week body weight

The initial homogeneity ia body w©i,.i5h'&3 of the groupa

were iiot sainta.ined at; later stiv^ea. The analyaiB of

•veirianc® 'of fourtli w®«,k body weighta war© ahown in table 4.

From the analyai.a of variance, it ma found that the thre#

gyoups viz* Deisi aalea and VP ssalcs, iieui females snd fe'P

®eil«8 and Ml- males aisd iP feaalsa vero not tooaogo.n0o'a3.



The average, weight of th© four groupe via. Pisai

aai«s, Besi feaslea, males and fe'P fexales at the rend

of fourth week were 289.4266 g, 545-72 g» 190*3486 g and

286*5595 g peapeetively. ;

4«2«3# Eighth week body weight

The differeuee between the groups was ai^nifieant in

th© eighth week, Duyiag thie weel: the Deai aaloa, De^i

femal^ss, WP males and tfP females had an ssvera^^e body wel'^ht

of 633*9286 gf 709.2 537*8846 g and 811.7308 g reapecti-

vely (table 5^ 2he analyaia of variance of body veight

indicated that the three groupa vi*. Deai sales and WP

fesaal«3, Besi females and ¥P females and VP males and'i'tP

fenstles were heteroge»eoua»

4*2•4* twelfth week body weight

She difference between the ^roupa existed in the

twelfth week tUjao* 2he body weight of th© four groupa vis#
o ,,

Deai males. Deal foaaljea, ¥P aalee and fmaljsif areh^sed

1291*7860 1239*4 Bp 1023*269 g ®ad 1401 #539 g respective!;/<
The WP feaalea had the highest aean body weight, from the

aaelysis of variance it waa found that the five groupa viss.

De-si Ka2«o end VF as&les, i)eai sales ©nd W females, Deoi

fesalea and WP malea, Deai femalsa and WP feiselea, WP aaleai

and ¥1' fesalea wei-e not bomogeneouo (Jafel© 6)*

37
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Prcsm fable 2 it oouM be observed that th« plateau

in the bOfly weir^hta waa not attained till 12th week of

Brje, Thl3 indicates that 12 wedka do not cover the {jrowtii

period of Deal as well aa Whit© Pokin ducklin.ss.

4*5» istudy through orowth Curves

£© ^;4«piGt the patt«rn of growth/expoaential, ffia1 ifie/d

exponential, Gosperta, Logistic* Von-Bertaianfty snd ;;^econa

degrea carves w@r® fitted.

Sxponentiai curv«

2ii0 «iponentiBl curve wag fitted for each of the 9t

birda uain^i their body weights for 12 i^eekii at ifeekly

intervaia# liie exponential airve considered i«a3 of the

fora y w

ie» Log y a' lo.3 a + bx

fha valuea of '&♦ and *b* when the sxponeatial was

fitted was shown in tables 7 and 8, i'h© 'b' vaJuea when

exponential wasi fitter! to. Deai mlsa arid DecJi feraalea ifere

in the range 0,2175 to 0.2916 and 0,2518 to 0.2S]70

rs'speotively (-^able 7)« fhe aquare of the correlation

coeffioient (coefficient of dotoraiB&tion) bsitveen th©

obaerved and expected body weighta for hml meloa end Dcsi

f«fflal«s were shown in table 13* She valuoa of 'a' and "b'

when the exponential air?© waa -fitted to '«P aialea and
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femfelfts ifare ahoire in tabi© B* I'he *b* values rangt «

#ro« 0.2121 to 0.3t74 for «al«s end 0.2215 to O.3264 for

f6male3'# 2k© square of -the correlation coefficient;

(coeffieient •of deterffiination) botwten cbsenred end •ip«-

cted body weight© wire ahoun in tafe^ 15.

Th® atsandsra «rror of th® ostljsate wfasQ the exponential
I

curve wa3 fitted was ah,own in table 15, Brom the t&bie it

wag Qlm&r that the staadai'd error ©f the estimate waai;

hairing a irery kigh value for alsost all duoklin/ja md !thuo
i

indicating l®ek. of fit for the observed data. !

fhe anelyais of variance of the *b» Yaliiea for the

four ^^rotips obtained by fitting the exponeKtial law for

the ia weeks body aei^jhte waa given in table 17. Inhere vaa

aignifleant diffsrejsce bcstween the four groups. $he i

average value of 'b* wan higheat for WP feiaales followed

by 'liF males. Xhe rate of growth wea therefore hir^heat for

WP feiaales, next higher f©r the laales, ti^rd hls^ex for

the Sesi malea ead leaat for Deal feaialaa.

4«3*2. Modified laxponeritiEil Curve

The form of the iBGdified espoaeatial funetioa fiited

to the weekly bcdy weighta of four group# of ducklinaa wee

y « k + ab*
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^ 5Db© values of th© oonatanta 'k*, *a» and for!
Deal isaleat 1)931 UW sales and 'i? famleii were

ahown in tablea 9, 10, II ajad 12. 2h« 'to* values for iesi

ffifile® and J)e3i fdmelea ranged froB 0,1009 to 1,1084 end

0,8495 to 1,1698 reaijeotively wh«ree.a for malsa-end WP

females the *b* values s®ng©a from 1,0648 to 1,2994 and

0,9269 to 1,491? respeetively, |

2h« isquare of th© correlatioii coefficient (coefficient

of detenainaticn^ between observed oM eapeoted values wore

ahown ia table 14* Ibe coefficient of det^mination ia

aJjdoat all cases waa greater thm 0,95 thua indicating a

, good: fit, . Alao the atar^dard error of tfe,© estimat® w«3| coe-

paratively small (i'able 16j. The amlyaia of varie®ce of 'b'

values for the four groupt ©btaiued by fitting the modified

exponential and for the 12 »e©&« body weight wee ^jivenl in

table 18, There ma aignificant differenc® between theifour

grcupa, The av«ra^© value of »b* naa higher for teaklea

followea by W isslea, the rat© of gjrowth vm» therefore!'

• higheat for WP femalea, iie:st higher for i? «alaa third'

. higher for Deal t&mal&a and leaat for Besi »al«s,

4*3«3* 9o«perts Ourve

Jhe SOfflperts curve wa# also fitted uaing 12 veok body

weight® of eaoh bird in the expes^iment. 3Sie curve was of
£2* • !

the forn y * eb

le. Log y m log a + c* (log b)

>-

A
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values of 'b* and 'o' foy th© four ^roup^

w#r# given in tabiea I9i 20, 21 and 22. fhe aquar# of the

correlation csoefficient (coefficient of deterjainatioaj

between the observed and expected value® were shown i»

table 27» In all the caa®3 the value of was greater than

0,92• Also the at&ndard error of the eatimatc when the

curve waa fitted to the four groups wag ahowa in table 29•

fhe rate of growth when the Gomperts curve was fitted

w&e depending upon the values of bo analyaia 6^
veriance of was carried out ead was shown in teble 31.

FroB the analyaia of varianoe it was found that the four
I

groups were aisnifioantly different in reapeot of rate of

growth. • The rat© of growth was laajtimuja for.Deai females

followed by Beoi Kslea end least for »al«s. ;
j'

4*3«4. iio,^8tio «3urve

|,-
The logistic curve wa« also fitted to the data ob' body

weight upto 12 we®k« for each bird of the four groups•.
. " ' ' ' * L

5Che ourvo fitted wae of the for*

V- - ^
1 + lo"*®*

, Ihe values of 'k', 'to' and 'e' when the mrve wsa flttea
- i

to the four ^rojpa viz. Peai aaleo, Besi females» ¥P malea

and WP fe^loa were ahown in tablea 2jJ» 24f 25 and 26. |

curve fittiaij waa a feilura for two ducklings

A

of th® MP feiaiiale group. ii .
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fhe square. Of the cor,^lotion eo®ff.l,ci©iit (coefficicjut

of deterssimtioa j bett#aieii the ©ba«rvM md expectea bcxiy

weights mrm 0ho??n in tabX© S8. Tm atciedai^ error of the

•atlaat© wbeB thB curve mo fitted to the four .groups were

ahown in tabl® 50*

4-*3*5* ¥oii-Ber1;elaj5ffy euw®

laie forsi of the cuw© fitted aa givan by fi«Q-'yu«*'r35en3

(1981) was

M.̂ » 1(1 - b0

where A ia tha aature ireight, iMoh wass knows and 'b* aad

'k' w®r® conatants•

fiji.© Taluea of & w@r© ©j'timated fro® the aature birda of

tim .Ksrala Agricultural Uaiveraity Buck Farsa, Hsnnuthy and

irf©ra 2000 g, 1750 a» 3500 g aM 3300 ^ for Baai tao-Xea, Daai

• feaaliss, ¥'? ®,ales and WP femalss '2he iralaea

of tii» cetistanta *fe* asd *k* wti&n the curve wa fitted' to

D&Bi saales, females ^ sjales and SI? fesiaiea were

shown in tables 32 and 33* The cocffieieist of deteraiinetioEs

of boiy waigfets when tiie curva waa fisted to th« four grmpB

^ wore shown in 40 a»d 4I, In alsoat sH tii« 085?q3 tlie
coefficient of det^rssination wea arourid 0.95 and in no mm

it was .iuas than 0,88, Ite staadaM error of th© egtiiiGte
-y

was a.lso aisiall for slsioat all birds (labl© 38).
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th& growth rat® of the mt#d Von-B^rtalanffy ctijv©

W4*a cl«pei3dlii3 ujxja thu valuea of fibus analysis ©f
-k rveTianc# of b« Taliiea was carried out to test the ©igni-

ficance of the four groups. Fro» ths analyiiiai of varlano#

it ira» found that the four •^oups »@re aignifiGsntly ''

dlff€r«!it in reapect of i?rowth. 2h© growth rat# waa highe»t

for ¥P malts, mxt hisher for tP fessalea* jn«xt hi^jher for

DeiJi »&l#a and l«aat for l>a©i ftaalos,

4#3*6« .3|^eoM 15«^r«e Equation ''

$h» accofid de^r«» •quation fitted wa« of the forn

2 '
y at a •!> bx + cx

vaJUies of »s*, *b* and 'eVwera ehown in tablfs

^ 34» 35» 56 aad 37 for tha four groups. Thm co«ffioi«at of
d«t«rBinatioa of body wsij^ts were shcvii in tebl© 4K Alac

I'
-th« standard «rror of the eatleiat® waa caleul&t«d for th»

four groups and «6r« ahovn in table 39,

4•4* Cospttriaoa of Srowth Cuj^ea

In or(5«r to co*p«r« the •ffioienoy of the various I
i

curves fitted and to the heat suitable surv© to d^piot

tho pmtter» of growththe growth ourvea were fitted to the

ftV®rag« body i^ftighta of th« four groups of duckliogs aiid
^ sl»o th® average weight of the two ^iroupa irr«opeotive of

A

>
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'H 2
• e«>«ffiol0nt of d.«termination (r") aed th« i

I

staMard errcr of th«i oatlaste («> «r«rt U0«d as th« tcioln
I

to am out th« lideqiiacy of fit of theae curvcs*

Si«f p«rs®»t©ra, ooeffioieat of deteraiiaatiOD (r^) ond

atanderd •rro-r of the eatismt^i (a) ,ef aix ^ro«th |

A cujrvea via. the expoaenttsl, tfe« a©Sifi«d espon@ntiai, the
I,

3o»p«rtsB# th« IjOgletic, th« Von-ii©rta2Anffy and eecond de^jrot;

curves fitted to the evar^gar "oody yelahtQ of «lx .grou|» of

duckiiag« ¥«re aliowa in tabltts 45 to 48.

V Compisriaon basad oa co«fficl«nt of det«Tielnati«h
I

i

fbt curves having highest value of coefficient of

d«t«niil»ation vaa tsk«ia as the 'beat carve to dtpiot the

pattern of growth. 2ht coefficient of deteyaination arli®n aia

--{ curve® Viz. the exponential, the modified exponential, th«

Goeperta, the J^agiatic, the Von-flertalenffy and second'

degree fitted to the slJt grosipe of duokliaga *»re 0*95,11»

0.9931# 0.9934» 0,9455, 0*9750 and 0,9688 reapoctively for

Desi sales, 0.8*^2, 0,9844 , 0,9933, 0,9470, 0,9758 and
I,

0.9357 reapectively for JDesi feai&le», 0,9426, 0.9954, 0*9924,

0*9937, 0,9924 QRd 0,9927 respectively for 'ViS nal^sa, 0.8954,

0.9953, 0*9953, 0*9922, 0*9967 and 0.9625 respectively for

ViP feaalaa, 0,6973, C.988I, 0.9934, 0.9450, 0.9747 aM!

0*92§8 respectively for Beai dmoklings irrss;p©ctive of;,3ex '

and 0,9202, 0.9967, 0*9949, 0*9938, O.9962 and 0*9^5
[

respectively for MP duckliaga irreepeotive of sex.

>
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4 *4 *2# eo«pairl«Gis •#riE?'CT of

QS^iiiAte (,a^ • •

flit 8t«Mid&r4 #ry©r of tfe.« •atitials# C^/ wh«n tfte ai-at

growtli ^yr»0 rS.z* ths «x3)C5B»stisl# tfet modifies t3i|ion«T5tislp

S&mp«rfe«, %&♦ ioglstio, t,fe# tm^B9vtuMnfiS' tii.#

aieooM ^egr#« fitted to th« «*e^ttg« bo<i^ of tfe«, »ix.

g3?ouj53 of d.acklia?|a w#^'© ssha^n is tablet 45 tc 4B#
\

SMI* c©ftpa,ri0j| tJj# grovth cas?*®® ©f •ih& ©iat .growt,^#

bii»#d Qn Btajadard •rrdrySaao s'tauXt imis' #,» la
2tho c»a« of ao»,p«i.i?i«oa usisg t iraime»» 'fhe 3tas4aTtl ♦rroi'

of th« S©apt2't 15 earTt va* fitt«d to S©-iit

sifilta, |5«»i fsi^Xas sn-4 Beoi duokling* iyr«»p#cts,lf« of »«:£

w«r« 27«1346» S3,102t aM S7#47^7 the

valut# of *8* i#lk«n the mpm*ntijil 'vbm fittiK!,

to IF wmleB- ma. W tealcllsf^ss irir««peot.t'v«' o f &qs. wei-#

21»0O55 and 22,2652 pBa,p«6tlf«ly* Xb .tbG of W C

' S»mnl%m Sfeii ?on-Bin*ta.lffii3ffir ca?T# hM m atfsMsrd *Titov ot

2a*9?5S*

4-5:. Mm*is Mm%ho&

. Bs tfe« method of r^.o (i9§8) tb« si?0¥th p4a?s.®&t.*r

¥A8 •sti®atf(cl. for iia©!i tolrd. ^-ch of 'thm» v&l^m *aa

•nommBly Mrg&f. numh^Ting into thrnimMB-^ to ^e4ue« thi«
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to a s&jjagecib-i# eise* »mcli was diwidsd hg tO&OC'« '&«

y«su,I%i'ng vates- of .*b* w&r® i?y©»«»ti»4 in ta,&X#.a 49 axi0 56•

fbe 4|roirtli p^rstci.@t;«r lissl. a Talsi# of for

Bcsai 4f *93^4 for 'Bmt 2M*31^3 for W miilm

antS, for 5?!' fsKisles#

&m4.ysis of' eeiFS_rlana« of *fe* T&l?aa9 tskis.5

initial ho&f weight as mncQmitant ¥srialsl@ was- prt^'srvteni

in %QDle 51 • initial feody weight ha<5 ai^»i4'icant rela

tion Kith the valuea- It .wes' also icm& that the mt^-

of isrowtka of all tha t^roupg mi?rif diatiBct^ 'ike growth

rate urn hig!M5:bt for WP fQcjfil,#® sext higher for i?©?3:i t^sm'im^

ne%t fer JJeai asJi-l^sS' ssA for v? fcGJsIjsa*

Sb.^ ,4jyapM of th® growth carves -wMoh ;-?cive best .fit

.to sfe® alA .frea.g® O'f aiioHliSfys wor© dre.Wi «c;rt. tj'xv.e?;, .tn

fi0Uf«« 1-6. 2h© ,grapl3.o dta.«n Ijy taking the nutab^r of

weeks oa *-axi» ami the saeast w«!Sikly boa3? veir^ht ob ,y'-a».is»

jf'or &eai P«»X f@eale.#, Sesi duo'lcMaga Irrespective

©1" (Sex, w',r ®alea, ?|iAsri£Xlr''S@ i:fr#sipc>c'ti''re- 05 aex,

•Qomp&Ttm anA tcodiiflfid surtea were -Cli'ftwn 'iph&ireaa

for feisalee -Soaiperfe* e»d ¥oo-isei?talsiiiff^ cwrvea were

dra^n alon^j with the carves of the obaorved t^Iubm for the

a&k© c?f eoapariaOQ#
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Table 1

Moans and standard errors of body vel^t (in g) of six groups of ducklings from the
first seven days

Days Desi males

1 .

2-

3.

4.

5.

6.

7.

36.642atO.57O4

36.5751±0.4873

41 .2U3±0.5155

42.5000±0.6934

47.2143±0.7857

51.7143±1.0865

58.5000^2.3008

Desi females

38.16i0.6026

40.12±0.5206

42.20+0.9715

45.32+0.8539

50.28±1.1966

55.52±1.5249

63.28i1.8371

WP males

38.6538+0.5318

34.3462+0.5112

40.0769±0.7882

41.1923±1.7169

42.4615+0.9385

43.5769^1.1055

49.1153±1.6261

WP females
Desi ducklings WP ducklings
irrespective irrespective
of sex of aex

38.384^0.6565 37.6153+0.3739 38.4423±0.2308

37.6154^0.7423 39.4872±0.3971 37.4807^0.4466

41 .3462^0.9097 4I.8462+0.4132 40.7115±0.6025

45.8846±0.9928 44.3077±0.6343 44.2884±0.6867

46.0769±1 .0840 49.1795±0.8440 44.2692+0.7536

47.1923±1.2000 54.1538^1.0833 45-3846^0.8465

55.3462±1.8245 61.5641+1-4679 52.2308^1.2862

CJ1
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Table 2

Means and standard errors of body wei^ta (in g) of six groups of ducklings upto 12 weeks of age

Weeks Desi male

0. 36.6428±0.5704

1 . 58.5000j;2.3008

2. 108.3591±5.7880

3. 190.4785i;12.2795

4. 289.4285±21.1864

5. 412.2142^30.9867

6. 491.07±35.2196

7. 536.0700i33.2874

8. 633.8800^38.4135

9. 757.8500^45.8085

10. 839.2857±56.3175

11. 931.7857±48.8623

12. 1291.7857±59.7857

Desi female

38.16^0.6026

63.28+1.8371

118.08±6.4057

210.aOi15.0442

345.60^26.7933

495.20±36.8022

.573.00^42.6947

609.80+39.1977

709.00^44.4700

813.00±44.4259

892.40i44.0673

928.80+41.2667

1239.40^45.0836

WP males

38.6538±0.5318

49.1155±1.6261

84.2692^4.2148

I34.1536i9.6694

202.6923±15.6217

277.8462±24.3026

309.1923±26.8709

468.4651±31.0443

537.8846+44.4047

637.3076^52.9834

781.7307±59.1510

964.2307+71.4727

1021.7308i79.5385

WP females
~5isI~ffucEIIngs'
irrespective
of sex

""VF~d"ucFirngs
irrespective
of sex

38.3846^0.6565

55.3462^1.8245

105.0769±5.5824

188.5769±13.8538

293.8461±25.4454

431.0385±38.2648

492.3077±40.7528

706.153q±58.7461

811.730^2.4173

935.5769±60.8904

1145.7692i63.7451

1309.6154i66.9822

1401.6154i73.0109

37.6153±0.3739

61 .5641^1 .4679

114.5897.4.6151

203.4872i1C.6142

325.4359i19.4049

465.4103i26.6075

543.5897i30.5518

583.3333i28.1254

682.0513i31.8745

793.2051i32.7900

873.3333i34.5368

929.8718i31 .3482

1258,2051i35.6814

38.4423i0.2308

52.2308i1.2862

74.6731i3.7569

161.3654i9.1912

245.4807+16.6825

354.4423i24.8731

400.7500i27.3568

568.4615i39.8507

674-8077i42.4943

786.4422i45.0875

963.7500i50.0313

1136.9231i54.1892

12l4.6154i58.5788

cn
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Source

•X. y X •

fable 3

Aaslysls of variance of Xniti&X bod j weight of fouj? groajjs of
duckliaga

d.f,

B<9tweeu groups

Wi-tJiin groups

3

87

13♦2708

7.4783

1.7746

•{Jroiips

Besi vtBlm

Bsei fenalQS

asales

teP famalea

Mesas 'Sable

Mean body wftighta
(ing)

26.6429

38.t600

3B.6539

3S*3m6

V-

cn

oo



fable 4

iifialyaia of vc-iriance of the fourth week Isodj of four groapa of ducklings

'Source d.f. •p

Between groui® 3 1C5S36.5 7.7891*^

Within groups 87 13587.69

** Indicatea si,,^aificajiGe at; level

CD for tha cosperiaoQ between

Groups .Deal ®aiea Deal fejcaXea WP ssaies WF fessalea Hean bodj wei-ghta

Deal jsaaloa 77.5159 76.7803 76.7803 289.4286®

iieai fe-ffialo8 64.8785 6.4.8783 345.7200®^

yp msilea 64.^390 , 190.3846®

MP femelea 286.5385"^ '

cn
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2abl© 5

Inalysia of Tariauc© of eighth w^ek feody weights of four groups of ducklings

SOttrc© d.f.

Between groupa 3 342317-4 5•6529**

Within groupe 87 60555•63

Indioatea algnifieauce at level

CB for tbe comparison betwoeu

Group# s!a.l«s ,D»ai feraalea SP aalea IP t^malma Heaa feody weight

Beai aal®» %63*22 162.0393 162.0893 633.9286®

B©3i UmaUB 136.9631 136-9631 709.2000®^

IP maiea 135.6137 537.8846®

¥p females 811.73©S^

oi

uo



• i'abl8 6

Analysis of variance of twelfth vrosk body -srcl^ht of four groupi of duckltno;®

Sourc©

Betvfesn ;:jroup3

Within groups

d.f.

3

87

Fi"J J

642340

108079.8'

5.9571*•

Sf Indicates ai..?,Blficftr:Ge iit 10 level

CD for the coffipariso'n ttctwetn

-Sroapa Pesi asales Beai fasales W'B sal^a & Kgan body wei.-rlit
«• «w ua* fc« xM-m

Deai isalesi

Seal fefflsiea

WP sales

feemlOB

• 2ta.0562 216,545? 216.5457 129U7aiO®

t 82.9779 182.9779 1239»400d^^

181.1751 tu25'.2690

:ab1401,5590

V

cn

U.J



Table 7

Parameters of Growth curves of individual Desi males and

females in the exponential form y = ae for 1^ weeks.

Ho. 5esi_

a

males

b

2®si.
a

_females
b

1 . 54.5831 0.2688 48.9232 0.2730

2. 70.3613 0.2501 51.5375 0.2748

3. 90.5578 . 0.2755 . 54.5585 0.2699

4. 54.9537 0.2600 104.1730 0.2779

5. 68.5717 0.2736 93.8811 0,2664

6. 56.5986 0.2815 66.5596 0.2699

7. 59.0975 0.2173 76.2667 0.2830 .

8. 67.9917 0,2842 59.3970 . . 0.2549

9. 63.8296 0.2725 105.0115 0.2565

10. 64.1811 0.2916 88.2889 0.2517

11 . 68.3721 0.2597 60.4557 0.2484

12. 56.6524 0.2868 61.8598 0.2490

13. 62.9901 0.2798 78.6505 0.2528

14. 74.4097 0.2838 88.2764 0.2671

15. 74.8556 0.2669

16. 86.9000 0.2651

17. 68.4296 0.2576

18. 61.8598 0.2490

19. 65.9328 0.2460

20. 46.1975 0.2716

21 . 94.1292 0.2676

22. 68.8876 0.2783

23. 62.1555 O.23I8

24. 101.0114 0,2687

25. 74.3119. 0,2970

60



Table 8

Parameters of Growth curve of individual WP males and
females in the exponential form y = ae^* for 1J8 weeks

Ho. WP males yp_ females
a b a b

— .

1 .• 55.2209 0.2685 98.7715 O.3OI8

2. 57.2555 0.2975 74.0686 0.2867

3. 39.0279 0.2389 76.6957 0.3064

4. 38.6062 0.2530 67.5347 0^2913

5. 44.97$7, 0.2395 68.8996 0.2933

6. 37.6153 0.3055 56.0^09 0.3182

7. 41.8776 0.2896 38.8558 0.2213

8. 53.0331 0.2121 71 .6056 0.3090

9. 72.5166 0.2985 33.0459 0.2924

10. 53.2369 0.3174 55.2485 0.3123

11. 75.2868 0.3128 52.4013 0.3137

12. 49.8250 ,0.2878 37.6861 0.2917

13. 50.4950 0.2983 74.9376 0.2882

14. 36.2166 0.2683 77.3631 0.3071

15. 62.2426 0.2680 45.9631 0.2823

16. 62.4041 0.3157 58.4116 0.3018

17. 41.4809 0.2864 66.0550 0.3065

18. ,39.6483 0.2303 56.6183 0.3075

19. 59.9992 0.2746 82.6316 0.2957

20. 61.8331 0.2844 63.6944 0.3239

21 . 53.8412 0.2782 37.5218 0.2786

22. 39.2025 0.2364 72.8669 -0.2826

23. 43.8582 0.2476 51.0882 0.2593

24. 45.5084 0.2259 74.9715 0.3128

25. 51.9175 0.2786 40.2124 0.2899

26. 44.4918 0.2727 64.6653 0.3264

• 61
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fafeie 9 . I

Parac5et«r3 of (Irowth carve of iMividual B©si iiales.

for twelve weeks io the Modified ©xponexitial forEi y *

Mo* . K a. . b

1 • -592•0433 4C6.1595 1.1044

2. -9877.6210 9078.2890 1.0071

3. 5746.3250 -5806.3130 0.9762

4. 359C.5250 -3623.3320. 0.9001

5. -1534.9570 1524.8220 1.0486

6, -439.1©22 450.5016 1.1084

7. -5727.0140 5754.3000 1.Q069

8. 2812.8910 -2887.5240 0.9578

9. 4549.8770 -4599.6580 0.9794

10. -i0366.030^> 10316.9400 0.1009

11. -464.6250 491.9454 1.0995

12. -887.0508 874.5153 1.0711

13. -2452.5390 ,2404.6210' t.0527

14. 2544.4660 -2440.0290 O.94O8

IIJM m vm •>! im — <h> tn — iim> iwi<a >.a«aw^OTWJ<a* »m» — n iw •a m«



Table 10

Parameters of the Growth curve fitted to individual
Desi females for Twelve weeks in the modified

exponential form y » K + ab*

No. £

1. -558.5598 553.6031 1.0823

2. -840.6453 829.3912 1.0639

5. -905.2712 891.9890 1.0624

4. 2132.7340 -2306.9820 0.8964

5'. 1637.6540 -1764.3110 0.8917

- 6. 6110.8640 -6150.3480 0.9852

7. 2636.6980 -2731.3190 0.9467

8, -474.7256 483.0128 1.0817

9. 1535.5630 -1648.5870 0.8802

10. 1081.3970 -1199.2430 0.8495

11. -586.5211 603.0282 1.0742

12. 3311.5790 -3362.9260 0.9669

13. 1300.5010" -1375.2660 0.9035

14. 1428.8160 -1569.8710 0.8763

15. 2033.4950 -2105.7770 0.9402

16. 1947.5850 -2033.6130 0.9256

17. -18175.0000 18160.3100 1.0042

18. 21045.3100 -21059.0100 0.9967

19. -188.7025 234.4906 1.1435

20. -145.4605 166.5296 1-1698

21 . 1411 .9450 -1585.1430 0.8565

22. 2280.4340 -2384.3600 0.9423

23. 3017.2980 -3019.4300 0.9804

24. I8I7.6O9O -1964.6060 0.8902

25. 2436.2780 -2583.8120 0.9309

—
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Table 1,1

Parametera of Growth curves of individual WP males for

Twelve weeks in the modified exponential form y = K + ab^

No. K a b

1 . -191 .2503 216.6875 1-1634

2. -243.3244 256.7155 1.1766

5. -4.6607 40.2958 1.2772

4. -35.5510 64.3779 1 .2347

5. ' -36.1510 72.5710 1.2230

6. -55.7852 61.9823 1 .2994

7. -68.8115 93.0530 1.2444

8. -198.0000 232.7391 1 .1018

9. -797.7798 789.9142 1 .1021

10. -737.5383 704.1233 1 .1023

11 . -1848.6250 1786.5450 1.0648

12. -117.1871 143.1103 1 .2122

13. -88.2222 118.8996 1 .2463

14. -73.8608 93.9470 1 .2043

15. -50.8763 103.7014 1 .2542

16. -486.7515 475.3893 1 .1434

17. -53.4252 77.9632 1 .2627

18. -76.5992 102.0791 1 .1656

19. -357.5332 372.2158 1.1265

20. -589.0046 581.2256 1.1042

21 . -162.4009 188.1907 1 .1815

22. -51 .3113 78.4831 1 .1999

23. -111 .4810 136.9683 1 .1639

24. -20.1248 62.5030 1.2204

25. -194.9116 216.0299 1.1645

26. -135.1566 151.8551 1.1806
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Table 12

Parameters of Growth curve of individual WP females for
twelve weeks in the modified exponential form y = K + ab*

No. K a b

1. 3348.6320 -3567.4810 0.9269

2. -519.8471 526.5580 1.1262

3. -4529.5790 4187.4470 1.0309

4- , -1274.8580 1246.3370 1.0675

5. -2818.8020 2774.2820 1.0358

6- -308.9548 302.4160 1.1829

7. -7089.7500 7093.2680 1,0044

8. -3078.2490 3007.6290 1.0403

9. -30.2008 54.7745 1 .2828

10. -218.0434 228.4734 1.2004

11. 38.6679 13.7284 1.4917

12. -1721.7510 1692.8840 1.0557

13. 89042.7800 -89152.7400 0.9983

14. -33.7802 72.10839 1.2740

15. -582.0154 568.4683 1.1137

16. -859.5871 830.0349 1 .0989

17. -575.8060 556.9786 1.1183

18. -1663.3790 1634.1790 1.0647

19. -699.2376 662.2980 1 .1261

20. 10.4005 29.4673 1.3608

21. -528.3008 536.1495 1.1188

22. -123.7935 152.1503 1.1797

23. -2829.6760 2758.6790 1.0453

24. -14.2673 48.3706 1.3231

25. -873.4829 833.9853 1 .1105

26. ^154.2535 168.8789 1 .2305
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Table 13

Square of the correlation coefficient (coefficient of

determination) between observed and eipected values of four
groups of ducklings for weeks when the exponential
curve was fitted

No. Desi males Desi females WP males VP females

1. 0.9234 0.9701 0.9478 0.6627

2. 0.9232 0.9530 0.9323 O.92O8

3.- 0.8643 0.9279 0.9067 0.8238

4. 0.9092 0.7429 0.9732 0.8463

5. 0.9300 0.8325 0.9609 0.8707

6. 0.9610 0.9223 0.9624 0.8583

7. 0.9349 0.8236 0.9552 0.9192

8. 0.8984 .0.9555 0.9699 0.7757

9. 0.9030 0.8447 0.8939 0.9595

10. 0.9025 0.8304 0.9028 0.9350

1 1 . 0.9761 0.9418 0.8506 0.9195

12. 0.9395 0.8779 0.9588 O.95O6

13. 0.9140 0.8397 0.9423 0.85 44

u. 0.8721 0.8227 0.9503 0.7794

15. 0.8308 0.8842 0.9727

16. 0.8322 0.9368 0.9252

17. 0.9224 0.9510 0.8998

1 8. 0.9464 0.9599 0.6869

19. 0.9764 0.9457 O.88I9

20. 0.9711 0.9160 0.8858

21. • •• 0.7881 0.9500 0.9701

22. 0.7216 0.8988 0.9487

23. 0.9211 0:9539 0.9503

24. 0.7533 0.9854 0.8670

25. 0.7902 0.9594 0.9319
26.

0.9547 0.8739
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Table U

Square of the correlation coefficient (coefficient of
determination) between observed and expected values of
four groups of ducklings for 12 weeks when the Modified
Exponential curve was fitted

females WP males WP females

1. 0.9957 0.9869 0.9929 0.9612

2. 0.9904 0.9899 0.9945 0.9941

3^ 0.9841 0.9891 0.9524 0.9895

4. 0.9722 •0.9702 0.9951 0.9913

5. 0.9875 0.9682 0.9948 0.9901

•6. • 0.9865 0.9884~ 0.9943 0.9456

7. 0.9759 0.9763 0.9986 0.9857

8. 0,9812 0.9866 0.9893 0.9809

9. 0.9723 0.9769 0.9955 0.9964
10. 0.9904 0.9628 0.9938 0.9975

11 . 0.9905 0.9735 0,9826 0.9760

12. 0.9898 0.9855 0.9979 0.9887

13. 0.9896 0.9703 0.9909 0.9783

14. 0.9772 0.9604 0.9958 0.9978

15. 0.9761 0.9445 0.9764

16. 0.9837 0.9952 0.9945

17. 0.9918 0.9951 0.9951

18. 0.9845 0.9893 0.9953

19. 0.9923 0.9925 0.9880

20. 0.9878 0.9942 0.9968

21 . 0.9567 0.9984 0.9968

22. 0.9659 0.9583 O.99O6

23. 0.9897 .0.9913 0.9896

24. 0.9714 0.9940 0.9893

25. 0.9678 0.9956 0.9951

26. 0.9950 0.9924
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Table 15

Standard error of the estimate of four groups of ducklings

for 12 weeks when the exponential curve was fitted

No . Desi males Desi females WP males WP females

1. 98.5579 97.3482 128.1779 758.2589

2. 157.8335 126.7156 221.9775 268.0571

5. 362.4103 151.3184 67.7167 491.9807

4. 144.2763 527.6917 46.5851 555.1552

5. 207.9927 354.6538 52.8992 555.5516

6. 142.3911 194.5812 107.4686 348.4846

7. 66.^5077 361.7240 112.3169 56.4506

8. 273.6176 85.6859 44.5449 507.5307

9. 206.7477 337.1795 351.5475 60.7107

10. 279.9694 265.3236 521 .4297 249.9558

1 1 . 111.8191 109.1757 495.5063 250.8520

12. 183.9359 247.32I6 132.9264 91.9052

15. 221.3500 258.0670 173.5942 550.5814

14. 322.8684 538.6707 75.9780 554.8020

15. 281 .5415 167.6454 87.5657

16. 522.1044 320.1162 247.9210

17. 171.6540 101.7525 545.1275

18. 116.0585 45.0130 505.8254

19. 85.6050 ,162.1071 408.2155

20. '88.2425 222.6149 429.9344

21 . 587.8068 142.1857 58.6997

22. 351.9081 69.1970 222.0555

23. 105.3775 67,4551 97.2454

24. 446.3054 28.2984 481.6258

25. 447.0422 130.5755 114.9141

26. ' 101.7889 478.5857
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Table 16

standard error of the estimate of four groups of duck

lings for 12 weeks when the modified exponential curve

was fitted

No. Desi males Desi females ¥P males VP females

1 . 18.2185 30.4226 26.4551 136.4647

2. 27.1256 28.0169 32.6753 37.7139

3. 58.6002 30.3380 41.3756 58.8133

4. 41 .3381 95.8134 14.0417 42.2136

5. 40.2187 77.1836 15.1105 44.9906

6. 37.7551 34.5197 26.5713 128.6262

7. 24.7434 65.2936 12.0183 14.6216

8. 51.4266 26.2863 15.7923 77.6459

9. 54.1654 64.7349 34.9470 16.2045

10. 38.3068 65.9206 36.6974 25.1071

1 1 . 30.2779 40.3504 80.6435 56.4476

12. 34.6250 43.0165 16.8720 50.4060

13. 36.0982 54.6841 39.4070 85.5,196

u. 61.8967 81 .9154 14.0496 15.3389

15. 55.1780 104.4698 72.9477

16. 51.4836 38.0831 38.4604

17. 26.8172 22,2584 32.4638

18. 30.8574 15.8117 38.0725

19. 23.9254 30.2865 66.8313

20. 29.0205 30.3503 15.4287

21 . 92.3I86 14.0276 25.5305

22.
p.

72.5760 35.0428 25.9756

23. 20.7367 19-5890 60.6894

24. 82.4109 13.826 7 35.0933

25. 84.1882 21.6686 43.2315

26. 19.7193 44.0663
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17

An&lyslm of v&rienoe of 'b" -^aluea (growth r&tej when the exponeatiai curve

was fitted for i2 weeks

aourc® M33 f

Between group® 3 O.OO^Ot t0,181i**'

¥itbin ^roum 87 0.00049

•^* Indicates aignificance et t,fS level

CD for the C0i3,pari30£^ 'betwe^sa

Sroapa Deal isslea S»ai feiaalsa ISP ©alea WJP females Meaa 'to' valuea

Deal as lea 0.0147 0.0t46 0,0t46 O..27O4®

Besi fesales 0.0125 0,0122» " 0,2638®^^
US- -mlm 0.0122 0.2726®^

WP females G»2'962
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Table 18

•inalysl# of variance of *b* values (growth rat«i whBn the modified expoxiential

vaa fitted for tw«lve we&ics

Oource

Between groupa

iithin groups

d,f.

3

87

*• Indicates significaao© at 1^^ level

0.2696

0.0176

16,4474**

QB for th© cofflpariaon toetwetn

Sroupa Desi aales Deal fe®alea M2 iaal«s 4fS fe*al©s Mean values

Desi males

Besi fe»ales

Mp aalea

feEales

G.0880 0.0874

0.0739

0.0874

P.0739

0.0731

0.9581®

0.9737^

1.1853^
1..1388^

>-

-v2



2able 19

Psraisetera of Qrovth curve of ladlvidual Deal males for
y

twelv® ¥eok9 in the tSoEperta form y ae ab®

a

u 15S3.3970 0.0219 0.8571

2. 972.2749 0.3502 0.7856

3. 1420,8500 0.0222 0.7432

4. 812.8108 0.0287 0.7723

5. 1341.5430 0.0242 0.7995

6. 1662.4150 0.0199 0.8437

7. 672.4063 0.0596 0.8301

8. 1097.2400 0.0197 0.7313

9. 1025.7740 0.0240 0.7609

10. 1280.3660 0.0187 0.7661

11. 1495.871 0.0276 0.8411

12. 1404.5340 0.0197 0.8145

13. 1253.1440 0.0214 0.7880

14. 1167.7370 0.0191 0.7209
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Table 20

Parameters of Srowth curve fitted to individual Desi
females for twelve weeks in the Gompertz form y = ab'

No. a b 0

1 . 1218.5760 0.0221 0.8545

2. 1220.1700 0.0224 0.8261

3. 1214.9590 0.0225 O.8I92

4. 1484.1600 0.0165 , 0.6869

5. 1161 .4110 0.0212 0.6872

6. 1050.9790 0.0262 0.7659

7. 1250.7040 0.0186 0.7259

8. 1245.5170 0.0258 0.8544

9. 1164.7500 0.0267 0.6908

10. 899.8826 0.0268 0.6725

11 . 1257.2890 0.0296 0.8445

12. 1105.8220 0.0264 0.7511

15. 890.9^508 0.0280 0.7088

14. 1088.2020 0.0265 0.6825

15. 1052.4900 0.0299 0.7251

16. 1138.4620 0.0232 0.7142

17. 1050.8240 0.0507 0.7842

18. 857.9856 0.0556 0.7895

19. 2295.2550 0.0295 0.8880

20. 2604.9570 0.0122 0.8908

21 . 1156.2840 0.0184 0.6650

22". 1128.0780 0.0184 0.6630

23. 708.6017 0.0425 0.7848

24." 1151 .1990 0.0194 0.6879

25. 1555.6580 0.0154 0.7080
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Table 21

Parameters of Growth curve of individual WP males for

twelve weeks in the Qompertz form y = ab°*

No. . a b C

1 . 2674.3640 0.0131 0.8677

2. 3815.5480 0.0092 0.8781

3. 1 .7014B + 38 5.8775 0.9982

4. 34674.5800 9.3808 0.9519

5. 15115.1900 0.0025 0.9452

6. 196535.3000 0.00016 0.9543

7. 17628.2600 0.0018 0.9327

8. 1134.5520 0.0347 0.8864

9. 2290.8860 0.0152 0.8216

10. 2013.6900 0.0114 O.8I59

11. 2232.5360 0.0124 0.7879

12. 5794.5990 0.0061 O.9O68

13. 15311.6600 0.0024 0.9243

14. 4520.3500 0.0059 0.9168

15. 14840.3200 0.0054 0.9317

16. 2690.1610 0.0112 0.8330

17. 32299.7400 0.0010 0.9413

18. 2370.8370 0.0127 0.9149

19. 1921.7020 0.0182 0.8523

20. 1922.0350 0.0164 0.8354

21 . 3406.5630 0.0106 0.8897

22. 10294.6900 O.O03O 0.9409

23. 2876.5370 0.0115 0.9099

24., 40991.7400 0.0010 0.9593

25. 2507.4430 0.0134 0.8771

26. 2940.5840 0.0099 0.8931
~ — — — — — — — — —

Note; E + 38 =x10^®
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Table 22

Parameters of Growth curves of individual WP females

for Twelve weeks in the (Jompertz form y = ab®

No. a b c

1 . 1898.5290 0.0114 0.7022

2. 2648.7460 0.0155 0.8475

3. 1945.6550 0.0139 0.7732

4. 1761.1860 0.0163 0.8026

5. 1576.4220 0.0171 0.7824

6. 6313.9900 0.0051 0.8848

7. 486.5866 0.0459 0.8186

8. 1942.9730 0.0127 0.7756

9. 1513668.0000 1.9124 B-5 0.9672

10. 5204.5930 0.0066 0.8846

11 . 3. 3.0162 14.8605 1.0748

12. 1825.0160 . 0.0178 0.8001

13. 1839.7160 0.0131 ,0.7556

14. 98469.3400 0.00039 0.9531

15. 2098.5060 0.0143 0.8335

16. 2258.7680 0.0132 0.8186

17. 2287.0180 0.0119 0.8333

18. 2060.0000 0.0166 0.7930

19. 3073.8210 0.0095 0.8315

20. 2.3563 B-9 1 .5980 B+10 1.0115

21 . 2278.5850 0,0175 0.8418

22. 3724.4660 0.0099 O.9O63

23., 2069.5650 0.01310 0.7790

24. 1.1062 E+17 3.3487 ^ 0.9910

25. 2659.9050 0.01009 0.8128

26. 9962.4490 0.0035 O.9O66

Note: E±n = 10 'n' is any number.
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$able 23

Parameters of Growth eurvea for individual Besi aalea

for 12, ijeeks in the logiatic form

^ ' 1 +

Mo. b c

1. 1656.7930 1.6413 -0.1728

2. 1252.1170 1.5470 -0.2088

3. 1649.0870 1.6513 -0.2568

4. 1056.1380 1.4523 -0.2004

5. 1433.3090 1 .5768 -0.2220

•6. • 1224.1410 1 .6471 -0.1902

7. 938.4976 1.4249 -0.1792

8. 1552.292c 1.6004 -0.2333

1263.1780 1.4853 -0.2369

10. 1582.8100 1 .6456 -0.2336

11. 1672.1800 1.6107 -0.1847

12. 1660.7040 1.6304 -0.2001

15. ' 1417.2860 1.5717 -0.2180

14. 1547.9450 1.6619 -0.2631
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Table 24

Parameters of Growth curve fitted to individual Desi

females for 1J?. weeks in the Logistic form

No. K b c

1 . 1 584.2600 1 .5154 -0.1769

2. 1570.9850 1 .5692 -0.1895

3. 1158.3850 1 .4579 -0.1955

4. 1669.0620 1 .6098 -0.2956

5. 1485.6560 1.5693 -0.2649

6. 1427.5560 1 .5997 -0.2241

7. 1457.4760 1 .6551 -0.2678

8. 1355.9290 1.5172 -0.1618

9. 1625.3650 1 .5865 -0.2625

10. 1596.8370 1.5305 -0.2492

1 1 . 1780.4240 1 .6614 -0.1474

12. 1514.9440 1 .5034 -0.2325

15. 1189.6490 1.4815 -0.2409

14. 1475.5690 1.5549 -0.2655

15. 1214.5670 1.5276 -6.2555

16. 1578.9740 1.5476 -0.2569

17. 1252.9350 1.5095 -0.2165

18. 1126.1850 1.4358 -0.1944

19. 1535.3300 1.5615 -0.1636

20. 1342.1040 1 .5852 -0.1709

21 . , 1506.1060 1.5754 -0.2774

22. 1029.0600 1 .4555 -0.2921

25. 917.5786 1.3645 -0.1907

24. 1505.5060 1 .5752 -0.2865

25. 1586.7840 1.6102 -0.2696
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Table 25

Parameters of Growth curve of Individual WP mles for 1^

weeks in the Logistic form

y = k/i +

Ho. k b c

1 . , 1155.7940 1 .4686 -0.1867

2. 1813.2780 1.6695 -0.1822

5. 1642.5570 1.6496 -0.1076

4. 3076.1330 1.8914 -0.1107

5. 1437.7320 1 .5216 -0.1178

6. 2927.4120 1 .8810 -0.1399

7. 1702.1640 1 .6298 -0.1486

8. 940.5587 1.3412 -O.I3O6

9. 1748.7610 1.6774 -0.2232

10. 1655.2150 1.6784 -0.2274

1 1 . 2075.6280 1.7066 -0.2284

12. 1750.2090 1.6309 -O.I6O4

13. 1916.8840 ^ 1.7059 -0.1674

14. 1151.5800 1.5302 -0.1395

15. 1555.4450 1.5359 -0.1599

16. 2152.9660 1.7228 -0.2050

17. 2136.6630 1.7195 -0.1367

18. 859.6698 1.3595 -0.1252

19. 1402.6960 1 .5553 -0.1836

20. 1494.0140 1 .5179 -0.1893

21 . 1476.0930 1 .5664 -0.1681

22. 824.2018 1 .3279 -0.1227

23. 1010.1100 1.4079 -0.1387

24. 1527.0380 1.5703 -0.1151

25. 1473.8700 1 .6014 -0.1699

26. 1452.2910 1 .5261 -0.1427
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Table 26

Parameters of Growth curve of individual VP females for

1& weeks in the Logistic form

y = K/1 + 10^+°^

No . K, b c

1 . 1782.9670 1 .6620 -0.2955

2. 1706.0930 1 .5573 -0.2058

5. 1738.9210 1.6749 -0.2523

4. 1387.3740 1.5745 -0.2289

5. 1522.9070 1.5919 -0.2240

6. 18736.3300 2.6697 -0.1369

7. 484.2730 1 .1802 -0.1663

8. 1583-9770 1.6588 -0.2474

9. 1594.8530 1 .6490 . -0.1422

10. 2034.4260 1 .6978 -0.1866

1 1. 2015.5230 1.6716 -0.1781

12. 1515.7660 1 .6139 -0.2282

13. 1699.8540 1.6408 -0.2598

u. 2239.7310' 1 .7630 -0.1443

15. 1647.9280 1.6270 -0.2 077

16. 1824.0820 1 .6494 -0.2145

17. 1526.4940 1 .5930 -0.2113

18. 1841.8180 1 .6764 -0.2355

19. 2211.1980 1 .7458 -0.2109

20. 1829.6450 1.5789 -0.1936

21 . 1277.7130 1.4906 -0.1503

22. 1997.2720 1 .7123 -0.2431

23. 1840.9670 - 1.6762 -0.1420

24. 2039.8180 1.7216 -0.2303
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Table 27

Square of the Correlation coefficient (coefficient of

determination) between observed ahd expected values for

the four groups of ducklings for 12 weeks when the
Gompertz curve was fitted

No. Desi males Desi females WP males WP females

1 . 0.9950 0.9841 0.9878 0.9899

2. 0.9897 0.9948 0.9967 0.9884

3. 0.9835 0.9942 0.9483 0.9940

4. 0.9824 0.9928 0.9941 0.9968

5 . 0.9835 0.9789 0.9899 0.9903

6. 0.9858 0.9931 0.9932 0.9515

7. 0.9755 0.9913 0.9991 0.9934

8. 0.9853 0.9935 0.9899 0.9910

9. 0.9781 0.9935 0.9907 0.9967

10. 0.9961 0.9933 0.9972 0.9964

1 1 . 0.9783 0.9765 0.9914 0.9962

12. 0.9955 0.9926 0.9939 0.9708

13. 0.9934 '0.9866 0.9911 0.9914

14. 0.9870 0.9844 0.9945 0.9932

15. 0.9867 0.9205 0.9967

16. 0.9939 0.9950 0.9935

17. 0.9936 0.9950 0.9935

18. 0.9865 0.9895 0.9945

19. 0.9926 0.9826 0.9884

20. 0.9900 0.9972 0.9941

21 . 0.9854 0.9965 0.9969

22 . 0.9867 0.9602 0.9910

23. 0.9944 0.9884 0.9904

24. 0.9941 0.9898 0.9910

25. 0.9946 0.9877 0.9880

26. 0.9964 0.9954
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Table 28
•:."5

Square of the Correlation coefficient (coefficient of
determination) between observed and expected values for

the four groups of ducklings for 12 weeks when the Logistic

curve was fitted

No. Besi males Desi females WP males WP femal

1 . 0.9605 0.9540 0.9787 0.9824

2. 0.9349 0.9559 0.9953 0.9840

,3. 0.9460 0.9774 0.9433 0.9851

4. 0.9418- 0.9615 0.9862 0.9929.

5. 0.9563 0.9318 0.9819 0.9814

6. 0.9455 0.9224 0.9867 0.8747

7. 0.8853 0.9518 0.9957 0.9868

8. 0.9217 0.9541 0.9832 0.9868

9. 0.9306 0.9150 0.9867 0.9932

10. 0.9467 0.8826 0.9833 0.9962

1 1 . 0.9504 0.9536 0.9815 0.9961

12. 0.9397 0.9565 0.9949 -

15. 0.9564 0.9253 0.9894 0.9846

14. 0.9287 0.9199 0.9911 0.9854

15. 0.9521 0.9055 0.9938

16. 0.9500 0.9865 0.9687

17. 0.9451 0.9854 0.9900

18. 0.9466 0.9913 0.9913

19. 0.9746 0,9861 O.98I3

20. 0.9810 0.9925 0.9897

21 . 0.9224 0.9971 -

22. 0.9826 0.9564 0.9863

23. 0.9404 0.9889 0.9924

24. ' 0.9592 0.9919 0.9780

25. 0.9573 0.9925 0.9786

26. 0.9960 O.99O6
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Table 29

Standard error of the estimate of four groups of ducklings

for 12 weeks when Gompertz curve was fitted

No. Cesi males Qesi females WP males WP females

1 . 20.5000 34.6566 35.3088 69.5503

2. . 27.7823 21 .2251 24,. 7033 54.0075

3. 58.9723 22.2188 48.0421 45.6809

4. 33.2187 46.2425 15.9761 25.1255

5. 46.5611 62.1188 22.4342 45 -2558

6. 38.9715 26.8557 29.0741 122.9137

7. 25 .2118 39.1713 9.4767 10.4514

8. 45-4248 18.3067 15.1405 52.9070

9. 48.7904 34.1853 51 .4087 15.6391

10. 24.5468 28.1475 24.8154 32.P951

1 1 . 46.0422 37.7311 56.0084 30.8409

12 . 22.6933 • 30.5269 36.3090 63.1022

13. 28.2328 36.1564 • 39-0283 43.9022

14. 47.2123 50.9320 16.5612 48.5945

15. 40.4789 131.7605 19.9648

16. 30.8988 71 .5177 94.3692

17. 23.5103 23.8405 43.9266

18. 30.1828 15.6182 35 .5860

19. 23.2882 47.1263 60.5248

20. 25.8176 20.5742 46.8733

21 . 52.7629 ' 20.2515 16.1995

22. 45.1175 34.3538 43-1089

•

C\J

15 .0310 23.9014 26.6374

24. 36.8273 19-2303 57-8975

25. 36.0143 37.3745 39-4397

26. 16.3883 43.4247
/
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Table 50

atandard error of the estimate of four groups of ducklings
for 12 weeks when Logistic curve was fitted

No. Desi males Des i females WP males WP females

1 . 111 .5195 125.9161 59.4625 107.5525

2. 156.1116 125.5598 44.4710 76.7426

3. 187.4925 . 84.7647 65.7497 90.9440

4. 11 1 .6456 175.7145 40.0598 49.0502

5. 146.7061. 189.0500 45.1021 85.7864

6. 159.2067 194.0107 65.5964 504.4880

7. 125.6882 175-5760 54.8999 22.5468

8. 212.1824 97.1557 28.9272 85.1701

9. 185 .4460 245.6428 79.0117 55.4726

10. 187.1648 259.1490 110.1262 58.5894

1 1 . 140.6159 80.5690 114.4779 49.8655

12. 176.5228 158.5192 55.0269 -

15. 144.8660 158.9094 152.5501 76.8052

1 4. 222.8417 215.0948 52.8021 88.9610

15. 157.2909 156.1724 45.5170

16 . 158.2458 87.9088 100.0714

17. 141 .1186 65.6598 70.1682

1 8. 120.6455 18.7446 48.8805

19. 78.4596 51.5085 105.5158

20. 66.0029 48.2486 79.9245

21 . • 216.5470 26.2941 -

22. 64.5456 48.5725 84.9051

25. 98.9025 28.8092 52.1125

24. 159.1714 21 .4559 152.6992

25. 182.1046 56.0159 77.8224

26. 22.2275 78.8115

3
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lable 31

of varianee of patea of growth baaed on ilonpertai Corir© for twelve weeks

Sourc# m8

Between group© 3- a.0105 3%32J4**-

Vithin ..group# 85 0*000315

** iBdicates aigaificanee at t|» lev®X

CD for tbft OoKparison between

Grouisa De©i aalee Coai females ¥P males' f««al6s Mean b valae#

Besi sales G.Ott® 0,0117 0.0119 0,0512®

Deal fea!ai«» 0.0099 O.OfGI 0.0619^

iP EBlB# 0.0099 0.0166

Iff f«mal«a 0.0270

oo
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Table 32

Parameters of the Growth curve of individual Desi males and
3 '

Desi females in the Von-Bertalanffy form = A(l-be~ )

for 10 weeks. A, = 2000 (desi males) and A = 1750 (Desi

females)

No.
^?®si._male8 Desi_

IHi1101IB1IP1IH1ID1ICQ111111111

b k b k

1. 0.8149 0.1107 0.8251 0.1185

2. 0.7422 0.1022 0.8204 0.1233

3. 0.7836 0.1694 O.79I8 0.1177

4. 0.7653 0.0932 0.8457 0.2549

5. 0.7941 0.1314 0.7579 0.1800

6. 0.8414 0.1300 0.7992 0.1424

7. 0.7372 0.0690 0.7934 0.1760

0. 0.7980 0.1490 0.7905 0.1021

9. 0.7768 0.1185 0.7797 0.1953

10. 0.8228 0.1478 0.7324 0.1423

11 . 0.7995 0.1217 0.7640 0.1C52

12. 0.8378 0.1333 0.7566 0.1439

13. 0.7966 0.1279 0.7161 0.1246

14. 0.7907 • 0.1513 0.7567 0.1705

15. >• 0.7367 0.1374

16. 0.7407 0.1594

17. 0.7594 0.1234

18. 0.7589 0.1062

19. 0.7756 0.1147

20. 0.8200 0.1108

21 . 0.7478 0.1812

22. 0.7336 0.1384

23. 0.7254 0.0866

24. 0.7430 0.1962

25. 0.8518 0.2093

' 85



Table 33

Parameters of the Growth curve of individual WP malea and

females in the Von-Bertalanffy form for

weeks A = 3500 for WP malea and A = 33OQ for WP females

l!L?_£5iea _ WP females
b k " " b k

1. 0.8076 0,07G8 0.7445 0.1297

2. 0.8325 0.0919 0.8102 0.1039

3. O.8I23 0.0467 0.7982 0.1179

4. 0.8252 0.0530 O.79O8 0.0947

5. 0.8085 0.0515 0.7926 0.0980

6. 0.8700 0.0796 0.8576 0.1135

7. 0.8443 0.0730 0.7931 0.0397

8. 0.7794 0.0435 0.7941 0.1125

9. 0.8698 0.1046 0.8575 0.0685

10, 0.8400 0.0991 0.8641 0.1092

1 1 . 0.8205 0.1207 0.8670 0.1068

12. 0.8358 0.0796 0.8786 O.O8O3

13. 0.8457 0.0874 0.7844 0.0996

u. 0.8301 O.O56O 0.7894 0.1175

15. 0.8195 O.O8O9 0.8407 0.0774

16. 0.8557 0.1 142. 0.8359 0.1007

17. 0.8471 0.0721 0.8298 0.1178

18. 0.8069 0.0437 0.8293 0.0999

19. O.8O42 0.0773 0.7973 0.1166

20. 0.8068 0.0844 0.8663 0.1297

21 . 0.8171 0.0755 0.8531 O.O69O

22. 0.8082 0.0452 0.8087 0.0997

23. O.8O93 0.0529 • 0.8058 0.0658

24. • 0.8029 0.0468 0.8232 0.1267

25. 0.8188 0.0741 0.8522 0.0761

26. 0.8222 0.0647 0.8670 0.1068
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irable 5A,

.p£--r£.a-.£il;era •..t Gtrovith curve of indivifiu&l Jjeai malea for
21& weeks in the seeond Degroe form y « a bs. + e;&

140 • a b c

1. 0»8686 7.0105 7.4844

2, 44.0884 2.9556 7.7867

3. 104.9614 1.7308 12.0146

4. 40.0444- 2.5599 6.6027

5. 44.3701 4.80-57 9.2621

6» 4.9795 7.6537 G.595e

7.

CO
o

CO

•

*—

3.2193 5.2135

8. 64.4771 3.6109 9.9356

9. 53.9251 3.1848 8.4778

10. 59.5819 4.3741 9.9942

11. 5.3186 7.3956 S.6277

12, 21.6792 6.6284 8.8049

13- 49.9709 4.0949 8.9261

14. 86.0084 2.3671 10.664^ •

87



Table 35

Parameters of CJrowth curve of individual Desi females

for 13 weeks in the second Degree form y = a + bx + cx

Ho. a b c

1 . 3.4511 6.3621 6.9521

2. 15.4356 5.6523 7.2838'

3. 34.6129 3.8267 7.I9I6

4. 186.4081 -4.0454 13.6265

5. 119.6994 -0.4575 11 .3932

6. 43-4650 4.2602 8.7410

7. 109.0615 0.3636 10.6535

8. 8.7448 5.0135 6.2173

9. 117.1518 -5.2947 11.8495

10. 92.9246 0.1194 9.6410

1 1 . 22.5525 4.1179 6.7763

12. 78.7073 1.5674 9.3300

13. 85 . 9 6 9 5 -0.0355 8.6156

14. 114.3776 -0.3996 10.8342

15. 94.6983 -0.0499 9.1459

16. 110.6044 -0.4176 10.4380

17. 47.7033 3.0659 8.0334

18. 29.1383 3.6309 6.8877

19. 9.3072 5.7917 7.3773

20. 1.9904 6.0754 6,4850

21 . 136.9730 -1.9070 11 .4863

22. 127.1529 -2.6583 9.0221

23. 36.6579 1.8147 5.9060

24. 165.2602 -3.6119 12.2575

25. 132.0714 -0.4670 1 1 .6162
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Table 36

38 Of illdl\

weeks in the second Degree form y = a + bx + cx'^
Parameters of Growth curves of individual WP malea for .12

.2

No. a b c

1 . 18.6544 5.4116 7.3560

2. 25.3292 7.6159 9.7318

3. 15.1224 2.4491 4.0729

4. -3.0659 4.7363 4.7284

•5. 2.0260 4.2488 4.8558

6. -20.7173 9.5305 7.4076

7. -0.7358 7.0874 6.9227

8. 14.7522 2.3467 4.4157

9. 67.4316 5.8981 11 .9728

10. 48.5949 6.4820 10.4672

1 1 . 103.5230 4.8506 13.8352

12. 1.4400 7-9226 8.0466

13. 4.5655 8.6763 8.8921

14. 6.4271 4.2103 4.9108

15. -8.0898 9.1119 8.7036

16. 25.5354 10.4206 12.4158

17. -7.1744 7.5260 6.7927

18. 9.9256 2.5579 3.8653

19. 25.7084 '5.7313 8.3427

20. 45.9426 4.9695 9.1710

21 . 16.0964 6.2223 7.8176

22. 17.9471 2.0420 3.8176

23. 10.6684 3.6504 4.9517

24. -2.7583 4.1209 4.4391

25. 11.1539 6.4176 7.6114

26. . 11.7722 5.0190 6.2099

89



Table 37

Parameters of Growth curves of individual WP females for

12 weeks in the second Degree form y = a + bx + cx

No. a b c

1 . 243.6704 -6.4176 15.5336

2. 46.9421 6.9481 1 1 .2659

3. 121.2516 2.3526 13.1142

4. 86.4897 2.4556 10.2448

5. 81.8292 3.2368 10.7089

6. 48.5370 7.7378 11.4207

7. 23.7218 0.7837 3.3638

8. 132.1704 0.7857 12.3915

9. -10.1313 6.8017 5.7557

10. 11.4725 10.2967 10.8703

11 . 14.0066 9.7847 10.4596

12. -49.7233 1 1 .7562 7.1622

13. 91 .5810 2.7048 11.0853

u. 146.3456 0.2148 13.1350

15. -13.9206 8.4920 7.2948

16. 26.2637 8.0879 IO.3O88

17. 58.8063 6.7652 11.7889

18. 53.4186 5.7023 10.1874

19. 90.2777 4.8432 13.1609

20. 61.2678 8.5235 13.2934

21 . -26.4236 8.3796 6.0414

22. 32.7223 7.6294 10.8316

23. 13.4395 4.8462 - 6.3481

24. 98.2732 5.1883 , 13.7935

25- -6.1114 7.5619 6.8102

26. 75.3681 7.4451 13.5869
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Table 58

Standard error of the estimate, of four groups of

ducklings for 12 weeks when Von-Bertalanffy curve was

fitted

No. Daei males Desi females WP males VP females

1. 54.3845 82.4783 41.5534 151 .9284

2. 81 .0735 76.8700 46.2477 58.7513

3. 34,1241 42 r 4986 54»1774 46.5415

4. 41.6917 71.1504 36.2313 58.1277

5. 43.9294 77.9678 39.5570 56.7014

6. 99.2789 92.7408 81.8121 112.6618

7. 62.6298 69.3159 47.8963 16.7444

8. 24.1594 70.6180 21.5932 79.0825

9. 95.5323 106.5566 45.5004 50.34^9

10. 72.6336 108.2121 32.8981 81 .0524

11. 158.7769 67.1124 60.8273 75.7618

12. 80.7506 54.9545 59.8562 128.2972

15. 92.0996 75.1120 71.7822 45.4008

14. 54.4608 92.6436 29.1528 77.6266

15. 57.5570 156.3444 71 .5681

16. 59.6896 88.4910 84.1459

17. 60.7560 62.2111 41.6778

18. 56.8521 , 18.3462 37.5695

19. 76.5880 42.8416 40.7188

20. 66.3788 21.8524 66.8421

21 . 94.9525 37.7180 78.1929

22. 70.3537 56.0743 59.4753

23. 45.4411 28.7905 36.2975

24. 67.6327 34^7701 49.1051

25. 76.0423 45.4353 69.2226

26. 26.1862 50.5705

91



Table 39

Standard error of the estimate of four groucs of ducklings
for 12 weeks when second Degree Equation was fitted

No. Desi males Desi females WP males WP females

1. 75.5315 65.4986 59.0605 326.4560

2. 110.1429 69.2575 60.9739 88.5094

3- 173.3137 67.8161 49.8949 163.0248

4.- 87.3331 267.6602 38.2391 121.0899

5. 95.9545 195.7322 50.3829 117.3133

6. 89.7634 111 .16U 56.7970 125-9985

7. 90.0698 166.4069 35.1866 49.4475

8. 130.3472 71.0195 60.9854 182.2231

9. 107.1617 210.7106 103-6819 35.2626

10. 111 .2460 185.0927 65.6569 46.8981

11 . 95-6630 85.2042 146.3636 54.4541

12. 94-5610 132.8923 45-8542 102.7817

13. 97-0890 153.3225 55-6542 133 . 3 6 85,

14. 148.0969 192.5473 35.9254 196.4481

15. 150.1649 148.8638 49.9130

16. 175.2676 59.2823 80.7242

17.
•

102.8613 •48,5230 >83.9104
18. •

83.4260 41 .6548 79.1684

19. 79.2926 66.3074 132.6140

20. 50.4508 72.6976 89.1204

21 . 220.8937 48.7046 59.2064

22. 177.0052 53.6709 73.6139

23.,, 90.4218 46.5974 52.3097
24. 243.0420 48.3253 134.0320

25. 189.7166 49-9431 57.1433

26 . 38.1043 99.1878
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Table 40

Square of the correlation coefficient (coefficient of
determination) between observed and expected values of
four «roup8 of ducklin^rs for 12 weeks when the
Von-Bertalanffy curve was fitted

!!: females^ WP males WP females
1. 0.9771 0.9427 0.9867 0.9532
2. 0.9747 0.9533 0.9922 0.9888

3. 0.9680 0.9842 0.9674 0.9943
4. 0.9708 0.9858 0.9788 0.9937
5. 0.9647 0.9733 O.97I8 0.9946
6. 0.9459 0.9466 0.9657 0.9659
7. 0.9730 0.9784 0.9854 0.9,858
8. 0.9820 0.9432 0.9855 0.9818

9. 0.9753 0.9570 0.9943 0.9787
10. 0.9826 0.9276 0.9963 0.9824
1 1 . 0.9672 0.9513 0.9917 0.9843
12. 0.9639 0.9813 0.9813 0.9176

13. 0.9590 0.9580 0.9784 0.9921

14. O.98I7 0.9595 0.9868 0.9842

15. 9780 0.8836 0.9692
16. O.98I5 0.9816 0.9746
17. 0.9700 0.9742 0.9952
18. 0.9650 0.9890 0.9948

19. 0.9484 0.9886 0.9955
20.

0.9584 0.9976 0.9914
21 . 0.9608 0.9913 0.9520
22. 0.9686 0.9594 0.9874
23. 0.9650 0.9851 0.9866

24. 0.9820 0.9730 0.9945
25. 0.9798 0.9862 0.9690
26.

0.9937 0.9950
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Table 41

Square of the Correlation Coefficient (Coefficient of

determination) between observed and expected values of
fovir groups of ducklings for 12 weeks when the second

degree curve was fitted

No. Desi males Desi females WP males WP fema:

1 . 0.9743 0.9776 0.9890 O.8I63

2. 0.9522 0.9769 0.9949 0.9860

5. 0.9375 0.9805 0.9589 0.9454

4. 0.9500 0.8482 0.9896 0.9536

5. 0.9768 0.9019 0.9807 0.9635

6. 0.9688 o'.9549 0.9812 0.9572

7. 0.9244 0.9141 0.9943 0.9568

8. 0.9481 0.9662 0.9817 0.9178

9. 0.9536 0.8972 0.9802 0.9888

10. 0.9637 0.8713 0.9889 0.9950

11. 0.9739 0.9629 0.9618 0.9913

12. 0.9654 O.94O8 0.9935 0.9382

13. 0.9686 0.8940 0.9888 0.9532

14. 0.9389 0.8889 0.9899 0.9145

15. O.9O86 0.9024 0.9879

16. 0.9063 0.9955 0.9819

17. 0.9609 0.9848 0.9863

18. 0.9697 0.9878 0.9814

19. 0.9831 0.9902 0.9723

20. 0.9882 , 0.9862 0.9852

21 . 0.9629 0.9957 0.9702

22. 0.8440 0.9477 0.9947

23. 0.9452 0.9864 0.9894

24. 0.8476 0.9882 0.9699

25. 0.8989 0.9945 0.9771

26. 0.9965 0.9829
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^ 1 ^ A.

fable 42

iaalyaig of variance of rates of growth based on ¥on BertJ^nffy iiquatioa
for cifewjatoeri.; weeka

iioiirce -g.f, miS

Between .^jroupa • 3 Q.QMB ' ' 50.917]**-

litfiin groui^ 87 0*00092

** Indicotea significanoo at •IjSt leYsl

GB for the coapariaon between

Groupa Seal aalea .Best feaalss . ¥P aslea' VfP female# mm value

D«si «8l«3 0,0201 0.0199 0,0199 0,S997

Desi f®!Bale« 0.0169 0.0169 0.6675

aalea 0.0167 0.7647

WP feaal#a O.7459

CO

CJl
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Table 43

Parameters, Coefficient of determination (r^) and standard error of the
estimate (s) of the Growth curve fitted to the average body weight upto

weeks in the exponential form y = ae^*

No. Genetic group a b r2 a Fitted Equation

1 . Deal males 65 .81 89 0.2713 0.9311 192.2346 y = 65.8189 exp (0.2713 x)
2. Deal females 74 .9940 0.2643 0.8752 244.8711 y = 74-9940 exp (0.2643 x)
3.. WP males 51 .3660 0.2779 .0r9426 142.0726 y = 51-3660 exp.(0.2779 x)
4. VP females 62 .7081 0.2983 0.8954 295.5382 y = 62.7081 exp (O.2983 x)
5. Deal ducks 71 .6246 0.2668 0.8973 226.4729 y = 71.6246 exp (0.2668 x)
6. Pekin ducka 57 .1734 0.2891 ,0.9202 213-8537 y = 57.1734 exp (0.2891 x)

CD
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Table

Parameters, Coefficient of determination (r^) and standard error of the estimate (s)
of the Growth curve fitted to the average body weight upto 12 weeks in the modified
exponential form y = Ic + ab*

No. Genetio group

1. Desi males -4428 .3080 4406.7500 1.0179 0.9931

2. Desi females 2426 .4740 -2485.2600 0.9540 0-9844

3. VP males -248 .7951 261.4310 1.1473 0.9954

4. WP females -695 .5954 679.1788 1 .1038 0.9953

5. Desi ducks 4117^.8960 -4162.5340 0.9758 0.9881

6. Pekin ducks -420,.5439 420.7679 1.1259 0.9967

27.2762

43.3115

21.8033

31.3015

37.0013

22.2852

Pitted Equation

y = -4428.3080+4406.7500(1.1079)^

y = 2426.4740-2485.2600 (0.9540)^

y = -248.7951+261.4310 (1.1473)^

y = -695.5954+679.1778 (1.1038)^

y = 4117.8960-4162.5320(0.9758)^

y = -420.5439+420.7679 (1.1259)^

CO



Table 45

2
Parameters, Coefficient of determination (r ) and standard error of estimate (3)
of the growth curve fitted to average body weight upto 12 weeks of SiK. groups
of ducklings when Sompertz curve was fitted y = ab°^

I

1•1
101
1

1Genet
ic

grou
p

a b c

-2
-

s Pitte
d

equat
ion

1
.

De
si

mal
es

1140.9
350

0.02
56

0.78
40

0.99
34

27.13
46

y
__ 1140.9350(0.02

56)°-''®'̂^
2

.
De

si
fema

les
1039.9

080
0.02

56
0.74

07
0.99

33
28.10

24
yss 1039.9080(0.02

56)°

3
.

W
P

mal
es

2307.8
780

0.01
38

0.87
19

0.99
24

28.97
61

y= 2307.8780(0.013
8)°-®''̂9^

4
.

W
P

fema
les

2114.5
660

0.01
43

0.82
72

0.99
53

32.45
52

y= 2114.5660(0.01
43)°'®'̂'̂^

5
.

De
si

duc
ks

1063.5
950

0.02
59

0.75
55

0.99
34

27.47
07

y= 1063.5950(0.0
259)°-''̂^^

6
.

Pek
in

duc
ks

2131.1
280

0.14
59

0.84
76

0.99
49

28.50
39

y213
1

.1280
(0.1

459
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00
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Table 46
p ^

Parameters, Coefficient of determination (r ) and standard error of the estimate (s)
of the growth cvirve fitted to average body weight upto weeks of :Six groups of

ducklings in the logistic form y =
,b+ci

1+10

No. Genetic group k . b c r2 8 Pitted Equation

1 . Desi males 1412 .8690 1.5747 -0.2169 0.9435 162.3944 1412.8690/1+10^ .5747-0.2169X

2. Desi females 1299 .7010 1.5193 0.2360 0.9470 153.2978 1299.7010/1+1 o"' .5I93+O.236OX

3. WP males 1371 .5140 1.5376 -0.1669 0.9937 32.2365 1371 .5140/1+10^ .5376-0.1669X

4. WP females 1569 .8I9O 1.6009 -0.2101 0.9922 51.1721 1569.8190/1+10^ .6009-0.210IX

5. Des i ducks 1335 .3320 1.5390 -0.2293 0.9450 158.0741 1335.3320/1+10^ .5390-0.2293X

6. Pekin ducks 1438 .7870 1.5605 -0.1912 0.9938 37.3429 1438.7870/1+10^ .5605-0.1912X

CO

CX3
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Table 47

Paraaeters, Ooefflclent of detexmlnatlon (r ) and standard error of the estimate (s)

of the Growth curve fitted to the average body weieht upto M?- weeks in the Von-Bertalanffy

form a A(1-be~^)'

So. Genetic group b k r2 s Pitted Equation '

1. Besi males
(A = 2000)

0.7858 0.,1229 0.9750 62.6304 yt. =2000(1-0.7858 exp(-0.1229 t)) 3

2. Seai femalas
(A = 1750)

0.7548 0. •f>,
o

o
0.9758 61.071fi yt = 1750^ 1-0.7548 exp(-0.l400t)) 3

3. VP ij^les
(A = 3500)

0.8166 0. 0727 0.9924 32.7318 yt =3500^1-0.8166 exp(-0.0727 t)) 5

4. WP females
(A = 3300)

0.8161 0. 9^16 0.9967 28.9756 yt = 3300^1-0.8161 eip(-0.9916t)) 3

5. Sesi ducks
(A = 2000)

0.7605 0. 1218 0.9747 62.5480 yt = 2000^1-0.7605 exp(-0.1218t)) 3

•z

6. Pekin ducks
(A =3soo)

0.8158 0.,0837 0.9962 27.7071 yt = 3500(1-0.8158 exp(-0.0837t))

CD

CD
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Table 48

Parametera, Coefficient of determination (r^) and standard error of the estimate(s) of
the growth curve fitted to the average body weight upto 1g weeks in the second degree
form y = a + hi + ci^ •o

No. Genetic group a b c r2 s Pitted equation

1 . Desi males 42.3207 4

•

o
vo

VD
8.7428 0.9688 99.1225 y a 42.3207+4.4099X+8.7428x^

2. Desi females 77.0358 1 • 4926 9-1056 0.9357 133.2131 y = 77.0358 + 1.49261 + 9.10561'

3. WP males 20.4062 5 .4388 7.3927 0.9927 50.2407 y = 20.4062+5.43881 + 7.3907x^
4. VP females 56.7821 5 .4172 10.3907 0.9825 82.9949 y = 56.7821+5.4172x + 10.39071^
5. Desi ducks 64.5940 2 .5386 8.9749 0.9258 119.8454 y = 64.5940+2.5386x + 8.9749x^
6. Pekin ducks 37.2087 5 .5456 8.8897 0.9895 6 2.6 46 4 y = 37.2087+5.54561 + 8.8897x^

O

cr>



Table 49

Initial body weights (y^; and 'b' values of Desi
males and females by Rao's Method

Mo. •

Desi_males pesl females

yo b y© b

1 . 37 28.6606 41 42.5676

2. 34 26.2629 36 44.8483

5. 36 32.4553 39 36.1854

4. 36 19.8882 40 57.5847

5. 37 , 28.6999 39 47.6965

6. 38 35.5934 35 52.6878

7. 34 19.5195 33 54.5785

8, 38 33.3988 40 41 .6078

9. 40 26.3333 41 59.0886

10. 35 34.5357 40 59.1596

11.' 40 •31 .4726 38 38.8841

12. 38 37.2155 40 43.5874

13. 37 29.7353 38 44.1581

14. 33 32.8098 40 55.3456

15. 35 44.1938

16. 38 46.2308

17. 37 41 .1020

1 8. 40 34.9971

19. 41 39.3190

20. •34 37.1976

21 . 39 58.1677

22. 35 29.1131

23. . 38 31.4725-

24. 39 5 2.. 5 086

25. 38 56.4377

10



Table 50

\

Initial body weights (yQ) and 'b' values of WP males
and females by Rao's Method

No.

yo

WP males

b
yo

WP females

b

1 . 38 27.6569 38 62.0844

2. 38 37.5028 46 52.2269

5. 36 13.6291 56 60.6972

4. 39 18.8139 56 44.6451

5. 42 18.4368 58 50.5155

6. 38 ,35.7455 40 72.2054

7. 39 28.7355 50 12.9551

8. 41 12.5673 34 57.5175

9. 36 42.9014 35 30*9718

10. 34 36.9730 40 59.6710

1.1 • 4q 42.7112 42 56.5258

12. 40 33.5953 37 43.8288

15. 37 38.9261 36 52.1445

14. 33 19.0586 38 59.4676

15. 44 45.1920 38 40.5790

16. 40 50.3719 38 57.4716

17. 40 28.1126 40 59.1871

18. 36 12.0517 38 50.2868

19. 38 32.2240 38 61 .2955

20. 44 31.1623 59 71.8568

21 . 39 29.6141 40 54.1920

22. 37 15.9307 47 50.6504

23. 36 18.5596 40 51.5727

24. 40 16.1452 58 67.5662

25. 36 50.4285 58 57.1140

26. 42 , 23.0309 58 67.5279

•103
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Tafel© 51

Aualysis of Covarian^© of Xaitial body weigfet (y^) and *h* values fey itao'a Hethod

:aouroe d.f asCx) i3f(jiy} Adjusted ,MJuated

Between groups 2 39»8125 136.8125 9427.453 5 5063,451

M'ithln grmipii 67 650.6094 614.4375 10369.81 , 86 ' 113.8318 a6..912«*

$otal 90 690.4219 751.25 19797.27 89

*•* lEdicates sigiaifioance at 3j8V«1

SU for the coiaparison between

Groups Beai aalea Dftsi fesmlss-. fP laales WP -fernlea Mpasted valisesD veiuea y^O - ^00^

Beaiaaalea 7.0776 7.0286 7.0286 29.7571 '31.1634

Besi faiaalea . 5,9384 " 5.9384 45.9364 45.9098

¥F »i4led . • 5.®79S 28.3723 , 27.8794

fe-p females ^ _ 51,7(^2 5U4675

aogression estlgjfste (b) w 614*4375/65O.6094 * 0*9444
fo test *-b* ' 5 •

P(1,86) » •(•6l4..4375}^/650.6.C94 » 5.0977*
113.S3IS
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V.

Ih© reaultg of tfee pr©aent inTeatigo,tioD "Coaiparatlve

study of growth Tjatterii in duclca - k atatiatics-l' Epprosch"

were siv«n in Chapter IV* On the baaia of •fchese rsaialfcai

the following diacuaaloiaa, concluaiona aod rdcoauacndatioruii

;ayc: - made •

lisaed on the reauliis of me&n body weightG ar.d ot&'Mard

errors of the aix groupd of duckiirtr^s for. the firat 3QVcn

da^ra, it could be ob3orved that the initial body wei-jht wiks

dll,5htiy hii'her tor Whit-e Pakin (ferj jfiailoa followed b^'

Deal mlea. The atfmdurd error waa least for UP aalea

followed by Deal isalea* The initial mears body woijht of

Bosi males &nd ffecialtvs wer® 36•6428 ,3 and 33.16 s which

were less thars the 42.64 g and 4>«53 g reported by

Easwaran (1984). Sie xaean initial body wei^^ht of

Deal duckling irrespeotiv® of sex. k»8 37.6155 .g which waa

also leas than the- meen body wei.r'̂ ht of 42 g reported by

Qeoris^ ^ (1930). -rhe ©ean initi?:a Ijody wei.jht of W'P

ducklin.,i: Irrcspeotiv© of 3©x waa 38»4423 g which waa a'l3o

not in agreement with the findiii^a of Kbtsbt (1971^

and Ka^na et ( 1973 a
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Jfe© iaitial inci^aa© Ic bod^' of the ¥P a5nie.a '

v&r& not salntained on t'm 1th day. On tho seventh day,

Ddisi-^Eaaioa abowed the mmxn body waigiit (63.2G g;.

Whil« oonalderiBg the ducklings irreap«ctive of isex, joai

duGklinriS wer© on an average heavier thm-. the WP ducklin;.:a«

but the atand&rd eirrox was higb for l)©di duc^lin.f^^si oomi^arwS;

to VJ? ducklia^a on the aovonSh dciy. While caxi^ideriri,^ a-ax

Hh$Q aalsa aad feiaalas wer© on an avcragu heavier t^ian

'dV laaloa end foaalaa.

la the ceiie of WP dac.klin;:|9, there «aa a drop in the

body w»ight on the second da;v» Iho de^srease ve3 noticed

in the case of aial^a and f^aeiea alao»

Based OS the aeeri aad stsaderd errors of body wolght

of aix -groups of duckllnsa' on weekly basis upto 12 weeks of

oge, it couia he> obaeryed that on the 4th week, the boiSy

weight averaged 289.4285 3 with a atardard error of

21.1864 s in the caae of max aalea and 345»6 g with a

atsndaird «rror of 26,7933 g for Deal fesi&lea* Iheae w«r«

not in agr«e^isent ¥ith the find in,of xisiiwaran (19^i4}

Jha 0th and. 12th week body wai/jbt waa ai.30 leaa than the

body mUttit reported by HasiKaraa ^ (1934^, Uhile

oonaiderino' Deoi duckling irr»apectiV8 of aox the body

vftight av&raged 1258,2051 g which waa leas than the ma^m
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toody wi^ht ro:porti(d by Benchl £1 (I98t/, Os th» Uth

we©&yJ3»ai »al«ti merm heBvier than the D©si foaalos.

In the caac of tfP malos and ifesalos th« m®en body

weight at 4th week w©r« X«as than tb© mean body weight of

the i)«aii asl^s and feiaaloa of the sajB« ag«. But on tlag

8th week WP a&Ies akowtd aa avftra^# body w^i^^ht which waa

leas than that of Deal snalsa whereaa WP feaalos were heavier

than that of Deal fetsaXea, aasse was th© casa on the lath

week. Or the 12th week ¥? females ware heavier than ¥1' ais.^.-3.

While donaidoring the ¥P duckling irp«ap«ctive of aex,

the 4th week body wsight 245 •4807 g which was loaa

than th© aean body weight of 325.4359 g in the caae of,

B«3i ducklings and also the findiii^s of Karaar at (t971)

EBd Bajna j|Hb al. (1975). On the 8th week Deal duckling#

were on an average heavier than ¥P duoklinsa. 'j?h« 8th weei:

body weight was slao not in agyeeaient with the findin^a of

Kaiaar (1971 i.end Kajrsa et (1973) . Ca the I2th

V9ek,&i Deal ducklings war® heavier than th« ¥P duoklifi^je.

$he atandaisi ©rpor was aciall for Deal duckliuga coaparad

to WP ducklin/^a.

Xhe atialyais of variance of the initial body weight,

body wcightas at 4th, 8th and 12th week revealed that there

w«3 no sigjjifieant difference ia initial body weight of the
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four group« viz* Beai Esal«a, fiosji femaleo, sales ard'

WP fessal93» iiut "th© 8th asd 12th week body weijhta

wer© aignificantly 41ff'©r((int for th© four groupa* She ais-

nificance at the 4th wtek vaa due to the hL^hcr RYerage
body weight of Besi femal®« whereas on the 8fch 12th

week the ali^ificatsc© wi« du« to the higher aveya/i® body

weight of ¥P f«ma.I#a coapsred t© the otiher three gPoup3>
A pi»t«au in body weight waa not observed in tbo case of

Desi and 'sfhite Fekia i^roups 6a the 12th woek of ag©. ihis

indicate that the first 12 weeka do not cover the entire

^owth pericfd of these two /^nstic /|roupa» '

irroift th© exponeiitlal growth curve fitted to the four

groups of duoklings vis. i)e3i aulea, Ueai feme lea, i^P ®aled

and ¥i^ feaalee on individual basis showed that th^ coeftioient
Of deternination was fairly large whereas the atemlard error

of the eatiaate was uiisher for simoat all ducklinga, ihia

indic&tos the lack of fit ef the curva to th® obeerved

values« Baa^id on the fitting of the sasE© curve on th©

©vera>3e baaia, UP mai©3 showed higher velae of (0.9426)

and a high valwe of »3» C142.0726;, Brou the analyaia of

variance of the growth rat© of th© exponential curve, it
was found that the four groixj^ were aignificantly different

in respect of growth. She growth rat© was higher for 'k'P

females followed by ¥P ^aloa aM leaat for feoalea.
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Th& aodifitd expoaehtial fitted t© the four groups

of (iuoklinga oa the baaia tbat the

eosffioienli OS* detcrffilna-tion was hig^ for .almoat lell

dttoklin^ia aci th© atssMard «rfor of th© estimate (aj.iiaa

cosparativoly l®ae and tMuss indicRtiog goofiataa of fit to

th« ofeseirvcd data* the mrwe mB.& fitted to the aiJi
I

vis. Seoi fesiaies, males^ WP fe-ssaleij,

£#3i duekllng-3 iwespeotiw of atx and MP duokliaga irres-

p«otiv« ©f mx on Bn basis obaarved tlias tlm

eo»ffiei®»t of aeter®iisati©a Cr > waa .highest for WP dUok-

ling® Irrespaotiw of.sex (r^ a CU3967) fo.llow#d fej MS ma lea
(y « 0.9954J'*' Ths atendapd error waa least foy Wf aalts

(s m 21•8053) follow®a hf duekllaga irr«3pectin® of

«ex (a m 22.265^0# ^hO' anal^aisj of varlaoc® of the growth

rate r€T«aled that tP .©Rlea had a Mgher rate tfcar.

WP f«iaal9S« fhis waa 'Juot reveru© of the fiadiig.ss on. the

ba«i3 of the ©xponeatlal eur?®, ©i® rate of growth was

least far B©si gjelsia* :.

ThQ aoapertz Qurv® fitted to the fo^r groupss of

litSsS® on th« iadividual basia sho-s^d th'at for al®©at all

ducklia^ of the four the QO^ttiQlont of defee^Bi-

2 •BQtios (r ) was of the. liif|h©at order and th© ataMsrd error

of the •3ti!Bate was least. Sfeia isdieatea the of

•fit of th© car»«. Qb tbe'>g©*«rag« iiaeis, the oirv# ahowed
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a high valu« of (0.9955/ for k'P feiaaiea followed

IP ducklings irrespective of aex (r^ m0.9949m SJh©
standard error of tho ©atimate ¥&j3 Itaat for Ueai mal^a

I

(e * 27.1546; followed by Deal ducklings irreapsotivi of

sex Ca » 2?.4707j*, 'j?h« analyaia of variano© of the growth

rato on the beais of Ooapertz ciarr^ revealtd that ther®

wae aignificant diff«r©rjce between the gro^vth rat® of the

four greupe of ducklin^a* fhe rat© of growth was majtiaiuiQ

for Deal 'feaales and least for WP salea.

Based on th@ Lo jiatio curvte fitted to the four groups

of ducklinfjs on t ho indlYidual baa is ahowed a large va lu®
2of cooffioioDt Of deterJBination (r ) but the standard «rror

of the •stimatd waa high for aiaoat aH ducklin^^s. Thia

indicatea that curve is s poor fit to th« obaerred data.

When the curv© waa fitted to the &iM groupa on th» averaj^e

l)8si3, the coefficient of deteriaiaation (r^) waa hi^^h for
\*P aale3 and ¥P ducklings ijpreopective of aex. The stardard

•risor was alao leaat for th©#e two groups. !

She '/on-B®rtai«nffy curre waa alao fitted to the body

w«ight of the Individual duoklln?^ of tho four groups•: £he

oofefficient of deteroination in thia oaae was lara'® for

almost all duckllitga and the atandard «rror of th® eatimete

waa Also saall, and tlma ixsdlcatitjg goodaeaa of fit to the

observed valuoa. ^hen the cairv© was fitted to the average
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body weight of the six groups of ^ucklisago, ¥1? feaal®^

showad a largo value of cotffioient of deterssination

(r^ m0»g967) folXowad hy WF duckliij^ irreapcsotiv® of sex
(r « 0*99S2)m The at&M&Td error of th© estieats ma'

l«aat for VP duokling irraapeotlw of sex followed by IIP

f«mel«8* The of verianc# of the growth rate showed

that th© four groups w«r« aigoificaatly different in reapeot

of growth. saalea iisd & higher rate of growth followed by

¥3? f^mal#^. fhe rate of growtli was -Itaat in the ease of

Deal fesi&lfie*

Baa^d oa th® socoisii d&gr»e eq^uation fitted to th« four

grottps of ducfelinga on individusl basis the eo^fflciefit of

deterffiination was -hicsher for all group* wlioreaa %he stemard
• . • ),

«rror of the eatiasate was very high for'alKoat all ducklin;<p.

TMb IMiestes laak of fit of the equatioa to the olsaerved

d«ta» W%n:i;the;cu^e fitted oc the avereg# baaia, MF

Males ahowftd th« highest valu# of r^ (r a. 0.992?) with least

standard fficror (a « 50.2407).

Basftd on th® aaal^is of .the g-rowth pai^meter estissate

(b) «a oxplaissed by Rao {l95Si mi hy initial, body weight

(sTq) aa eoncomitaEt variable it was found that there wm

aigaificant rolatlonafeip between initial boSy weif:0t and

the *h* values. The ana lysis of covarlsnee ma a)jrKiusted
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and VQB given in fsbi© 51* It waa found, that the four

,:3roups• *er® highly sirpaifiGantiy different axid the -'WP

females had the maximuia 'b* value foliowed by £!©ai fossalaa.

Itr&m the sIe ciirves via. the exponential, Eodlfiod

exponential, aoaperta, LOigistic, Von-iiertaianffy and aeoond

dcgro* fitted to the aix groups cf ducklingai on intiivid.ual

and average basis, it v&a found that tii© Ofoaperts, EsodiflGd

exponential and Von-3©rtalanffy ourvess gave b«at fit to the

3ix groups. The GomportE curve ^jeve beat fit to Deal ©alea,

Real feealQS aM Seai duoiclinga irr«isp®ctiv© of aex vhere^B

the modified ©xpoa^ntial gave beat fit to VP sales eijd

¥:P ducklinga irrespective of aex» The Von-Bertalanffy curve

gav« beat to WP fase.les. The forma of tho beat fitted equa

tions vera (sivan in Table 44, 45 and 47 along with the

coofficient of detsreination and atandard error of the

©stlRat©•

!S!he graph of the two beat fitted curves CJotspert* and

.iBodified exponential were plotted along with obaeirved ~

valuea for five groups of ducklinga oxcept VsP femaloa and

wiire shown in Figures 1, 2, 3, 5 and 6. For «P females

Goffiperts asid Von-jBerta2jinffy cujrve were plotted •along with

observed values and were ahown in Fig.4• Tao graphicRl

re presentation also confirms the appropriatQiioas of these

curves vis;. Gocapertas,.modified exponeatial and Vo?)-Bert&lKnffy«
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Among the ihreo curves vias. Sompertia, aodiflcd

•xpocential aniS Von-Bertalanffy, the Goffipertas cunre waa

oonaiateritly auperior vhm the sis groups were con3l<i®rcd»

Hence the general conclusion one cake is that the

model suitable for fitting the trend of body weight in

the case of duoklings irrespeotiT® of breed f;M aox,

GoapeirtE is th@ beat. I'he second beat curve is the

ffiO(iifi«d ejtponential.

Ihe raain rscoamendation of the study is that the

Gomperts fore is the beat curve to fit the ^^rovth of tody

walght in duckliiif^a in general, fhia is in aurecaaeitit with

tfo« fisdiings of Moklefa (1973) for birdai in /^enersl.

Buffing^fcon (1975) and and B«ck«r (1981^ slao

Q^:igg©st«d aooperts cuipv© for fitting the body weight data

in broiler chicken.
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iJUZaHARr

¥iih a to compare the rates of /growth of two

breads of duoklin.xa i©' Desi and White Pekin (Wpj crrf.

to find o-ut a auitabie ffiathofflattceX aodel to predict

the body weight at different stagea of .jrowfeh., an exreri-

Kent vaa initiated on i-iay 1988. It coBOiated of

91 day. oM ducklings of which H were Deal ffia.k*a, ^5 Jiecii

feffieiea, 26 WP malea and 26 WP fscales. Body woighta 01

those ducklin.^a were reoorded for 12 weeks at wc©.i£ly

intervals alon/; with daily weijhts for aeven driiya.

ducklin;;js vere isatched and Te&Te<l at tloralu /i^'riciiltural

Usiivorsity Buck Far®, under saee feed formula,

ana identical rrtana,3«?K;ent practices.

The/initial bcx!^- weights were 36.6328 g, 38.16

3e,6';38 g, ';56»3346 s» 37.6153 and 58.44^:5 g respectively

for Deal oalea, Besi feoalea, WP aelec, ilP feEialea, l^eai

ducklings irrS'J jpsotive of ae-x and ducklin,33 irreapeetiv©

of a«x. 'W? seXea showed a hi.^fe initial body weight followed

b^r WP feiaales. Bsoi so lea showed the leea i; initial body

weight. While aOBsiderin/j the two .groups ir.r«ap2otive of

B&x, WP ducklini^js stiowed a higher men initial bod^ wei^^at

tharj th© Uosi duoklin^a.
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incrsaae in bod^ wei,^ht waa aotie®d durin,»;
1.

I

the first 12 weeicd. itt th© ^jkI ©f 12th. week the jsean body

weights of the aix .group® viz* -Deai Ejalea^ Baal f^jsaled,

W,F a&les, M' feaalea, Deai duc]iclings irrtaps-otive of Bex
ii

and dueklings irroapectlire of a&x w®y« i291»7837 gf!'

1259.4 g, 1021*7306 g, 1401,6154 g, 1258,2051 g and f

1214*6154 g reapcctivelif. In the casd of ¥.p ducklin/pi; .
I

feeaies were on an average heavier than mai.ea in ell the

12 weeka vhercae in the csse of Deal duokliaga, fsmaieii

©aintal»ed their iii^^h bodir igelght upto ICtfe week of ag«.
I

¥Iiii# coasidering irrespectiva of amz, msi ducklirsvsa mm
I

cn an averag® li«a¥i©r than WP ducklingis at 12th w«ek cf
i

- I

age, :'
I

The analyais of irsrianc© of th© initiel body

and body weight at 4th, 6th »r.d 12th ueeks ishowed that '

there «il3t no 3i.0nifleant difference in initial isody

weight. Th# diffcreac50 in hcdy i^eightj batMcen groups a;tQrte.d
I

from 4th 7i»0k onwarda. Oa th® 4 th, 8th and 12th veekn '

noo-0lgaifleant difference in body w«i>ig,ht vsa obtained [for
sales and fesales of Seai group whereas in WP t^roup it jwaa

significant.
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To d®piet the f^'sttcfra of -growth aat! to pr«diot bod^'

wei-^ht at different a:?e3, expossontial* Bicdifiod ci^porjaE-ulal,

Qomp&rX^f Lo/^'istic, Von-uJertalenffy and ^iecond degree •

citirnre® mere tried •

Iffiong the above aix curves fitted, iloffipertz., siicdified

©Jtponantial and ¥on~ijertalanffy ,z^.\*g fit tO' the data

on Individual and on average baaia. The .grc.polcei 3?«pr©;jeii-

tation of the fitted curves alao cocfirnia the appropriate

ness of these curvea. i-he aompertg curve gav© best fit to'

the Sesi sialoy, Daai females and Deal ducklin.^^a irreapectivo

of sex. The analy^io of variance of the .'jrowth rat« (b^;

when the clo-sperts cux'vo ms fitted showed 3i;;-ni.t'lc!P.nt

difference Detweee ,groups* ae sied ifiad e^poaentiel ,v5&7e

beat fit to WP maley and i/P ducklinga Irreapcct-ive of ist/s,

xbe anaiyaia of tfarianccj of the growth rate (bi ahowed'

ai^'Rificant differerice between .grcujfs ♦ Tao Von-i^ertalGmffy

curve fsv® beat fit to Wl- fefai'tea. The anf-ljrsia ol' varicaice

—k.of the growth rat® (be ) ahowed aignificant difforenoe

between ,groups*

By the i&ethod of Hao (19^3) the grov#tu rate

estirasts (b; were ca.iculated for each ^roup, ' i'he 'e* vuluea

had aignifioant relationahxp with the initial body wtji,ght

iicnce the analysis of ccvariance of 'b* valuta taking
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initial Isody wei,;5ht tm cc-nccssitant vorlabie waa

conductftd. 2ha four groupa ¥<er» aignif ;lcan,t iy ;liffyre.nt

and the ¥? feuiSle aiiO^#C"d th« ffiaxisua /jrowth rate.
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Aa isasatfi oa 14 j)fai ss^le*# 25 1mmL i

26 l^lll*e ImkXn iUB) ml»& <sn4i 26 w

b«l9tvg»<l to th« Ig.?ai©:. ^piculturfti llat*er«ity I2sicfe
f»r», Manuulsfey m» um^TUkisn (4J t© etmaktn^ th» patt«ra
of i^owth iB th« two of dtacks (li) to ecm^rm th«
ratvsi of growth and irithia ©aeh, .g@afl>tic

(lii) to fit «|>prepriBtft iar pr#aictio?s
•of feeder &t 9%&g^» of ^•reirtis.

I

^ d-aoic:l4a.3« w«j-® 'r«{i3f«d ujad.©r xxnlto^ f##i faniwAa
and id«atl0S.X pr^icfeiaea, fh© Aaitlai body
w#lgfeta ©f 'th# -gix iS.rou5« <&f due.k3.ln.-5a Ti®. maitja-,
i^ai wj? ijp tmm&hsut duekXini^

irsr®»p«otiiF© of mm &n& MB duckiiag# of
ifer» %*$42U g, 38,14 e, 36.65|a g, m*'3m g, 37^6t55 g
ast 3^*4423 g p©a,p«et5iif«?iy* ia. '

groupg a M^5h«r ft^sas b&<i:y wweight tte» aal««'•£c«^t lltii

ecA t2th wteifi' in the mm of daelsXlnisa* i^n t.h# Skth

v«#k 'ttw air«r«g«d 1291 *7857 g» 1^39.4 >

1Q2U7308 gf I4O!•61*54 ,3» 1258#£051 g and 1^14 & tor Wsi
«&!#«,• .females, W ^l«a, m S5»-»l dueitllnsa

l3fr«»p«ctiire €if..sea ana IF ducfclinr^ lj?r«tip»ctiir® of ,0t:a



T

ttm iuitisl welfjht ¥m. mn ftljsifJLeiEot for fcil

foux- tli* 4%h.» Btk 12th vmU bodjr

»ko*«<J. alg^ifis&sf diff»r»se# grcmpa.

i% ,oqwM l5* ob3«rve^ their it wtlght

m* not ftttaised. on tls» tgth ot age 'Sow B«sl- aad

Vhit% V-^kin duG«liag«»

a* • •« •
Q-ams^rtt (jr « m.\r ), *odifi«a «xp«aiatisl (y » te+»fc )

aca. ««?« found

tCT ft%tln.f IsG^f wsi^jhtm for th& 12 w*#kd»' Tii«

firsS two gfcir» good fit to aiMO$t all ©us indivi^umX

assd b»BiM -

Vhfsn te« ^r<Jwtfe ^Etta of th&' fittM su3nr«»

co-isparifdi', aomptfta mrt* aifeewfid «l,gal!ric&at

^roupm* th« mssalaRtia ^ov%h rate wai noticed In

fesfeal©a». Ba®«d ea wMifitd «.3tpojB«nti0l end

?i?tt-a«rtail«aff3r th« r&tm- of grmth w«a md

amMmust gmwth was Roticsd for if thm s»tfecd of

Mild (t95S) tfe® ittitAa.X^bo4f- w«%lst ha.d ©igaifienut rtl&tiou

vitfe tfe# gif»oiit(h_ risttf (b}. t&« rfet# ©f jrowtte ,a&s .(s&xiiium •

i&r MP f^mlm followed b;sr P«#i fix# gtB^Us ot

th# t»«at flttttd ett;rr«!i - aoiRp#rtis, aodifl«d #aip©fi«istiiii

ftcd Voii-lJ^ptalaaff^-wtr# drawri fi&r all tfe» »ia. groap#

mlm$ irii'ilft tfe« irsXaes and that al»© oon'firKS thfs

fib©y« flfid,iia-f«»
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