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IRTRUDUCTICR

The agr.-climatic <nviromment form a natural
gift to kerrla otabe whion is idesl for duck feruing.
Puck farming in Eerala is found to pe & yrofitcble enter-
prise &3 1t requires no slaborate howdins, nocedsitatsa
only low capital investment and brings gquick returns fron
tke ocatiay. In Indis Jducks ccoupy second plage t0 chiacken
30 far as ogy production iv concorrved. Aboud five pur cont
of the eg: produaction 12 from sucks. sAccorain to 1972
livestock census duck popalastion irn Indis 45 about 9 williona
end total 37 produsction is 4006 millions (Indisn loulsry
Industry Yesr sook, 1986,. West sengel is neving firse
pliace in duck farmin- fallcvéd by iszam, Texnil nada,
Andhra Zradesh, wihar, Xerals, urisaa, Jaman o kashmir
ard Tripura. Duckt popalation in Heraln is ebout 3.6 willion
and total cgz production is about 36.7348 million.

Byenthoush ducks occupy second plsce to chicken, stily
now 1% I8 @ neglccted mrsa amon: the faveers of devolorvin,
countriea like Indiz. .wuek of research werk ond sadequcte
atteastion i8 cm. of the reasons for this. Iscent stailes

anow that duck feraming 13 more economicsl then chicken.



Selection of birnds heving |, rapin zrowth raite i3 of
grect practical imp.rianee in livestoow induwir, especizily
irn poultry firsming. Inis is an important factor indicating
the fesd conversion efiicicncy of the bivdz.dusaal weasars
of ygrowth emrlojzed wou study the patlern of grewth is tae
bouy welght 33 it is copvenient to msadur.. Jystemsiic
cnanges ip akeletzl dimersicns .y oring ebout sa2sucisted
chanhga in boGy wel ;nt. The roiniive magnitudes of difference:
in vody aelight and traits of conformation suzizested thot the
rate of growth of skeletnl measurements was cosporatively
slower than thet of body »eizit wnd could be viewed to oe
under the control of different geretic mecusnisms, dence it
mey ba suprosed that prediction of vody waignt could be done
based on some eledsl dimencions of sreast, keel and gsasnk

bonea.

shank lepgua is 2lweys a good index for predictim: tho
bedy weint for oirds espacially in poulbtry. 7Jarious vorsers
utilise different budy parts to find cud their correl:iicna
with body =eigut. sewvner (19359) tried %5 predict body wei_at
frox the live ghenk langth and reporied th.b ia early stc eu,
tre body wea:ik cnd ahisnk length zrs meore closely relsted
wosAn in moture plrds. Thhobrs et ak. (197<), Unni et sl.

{1977, verme g% sl. {1977, revorted th-t body weizht =pd



shank length arse highly correlated traite in pouliry.
~etchi gt al. {1979, siudied the relationshi; betwsen sh.nk
lenzth epd bosy wel.nt in Desi ducks. Indirabail ani
surendran (1983%) alao caserved a hizh corrsiction petweer
shenk lengtr and body weight in chicke. ouf not auch atudy
hes been condustsd $¢ investizate the psttorn of develor.ent
of shenk length in ducks. the work done by honchl g% nil.
(1979) is merely vazed on the deta but not on the

rigorous siatisztical modsls for predaicting the reli-tienchir
of growhth pettere of shink len jth. Mepce 34 i3 Lizh fim

to investizate the zrowith pattern of snenk lenith over time
ihrough the differenv statisticel models and to solect she
moest appropriate medel o predict the nature of rowth of

shang lengthe.

oimilariy no atudy has veen done oo compire the rLic f

srowth of different sepetic roupe vig. fesdi und wWhite Fekir
I{ is zenerslly belleved that the growis rates of differcnt
genetic groups daffer siznificently as fur a3 snank leangth
i& concerned. wence & .detalled atudy to lnveatiglie tuis

agspect iu eusensizl.

»8 it i3 zenerally velieved thet there iz hich corre~
letion betwecn shs 1k length and body weight sl 1ifferent
rerlods of growin, the prediction ¢f bed)y weight throuzh

ahank lsngth and vice~versa 1s nlso iamportonte If ono oon



predict the pody welzht precissly throuzh the docte of
ahank lengin i% will be very useful to $the resesrch workurs
$¢ recomzond the optimum attzinzble body weignt through
the knowledge of shrnk lensth and $¢ recsezend the 3taze of
culiing of the birdas Not much work hos been undertaken

in this sapeet alaoe.

The present ipvectigation io eimed at to afudy all
tht points mentioned above. Under this invests g tion two
groups -~ vesi ans «hite lekin ducklings were reared on the
shank len ;¥hs and body weight were noted for s time pericd

1z1t0 twelve weals.

Terough the daks generated s comparative study of
pettern of develovmeni of shank length in duchks are dorpe

uwith the foilowinz objectives.

e To eisminge the pstiern of develoment of ahank
lenith in two breeds of ducks in Univeraity Duck
FParm, hennmuthy.

2e To compere them (2, betw.en genaiic group (L) between
nales =nd femeles within sach genetic group (c,
between meleas of enetic group (d) between femalea of
gonetie group.

De Fo it approyriote growth curves for jrediction of
body weisht trroaza shank lenstn ol difrerant stuzes

of growtha



Pirai cbjective can be mei by fiteips she difrer-nt
methensticnl growth curves. fhe ascond ebisetive wildbe
ret bty performivng anslysis of varisnce of grows. ratesor
the varicus mathematicrl models fitted., The uvnlrd obje-
ctive villfgut by fittin: the zathem~tical rolationshiy
betwenn shank length wnd body wea_ht for the saae (ordcd
c¥ time by toking into o.nsideration the hizk correl: tion
rravol.nt ootween theze two cnavackerz. Jr-ooienl 3tudy
cen elsoe be isitilated wo £ind $he euitesoio matacmatico L
model for fittin; the shunk lengzib dats over a mriocd

of vime.
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REVIEW oP (dislaIlhe

Phe body welght, «hicl is itne firat zeasarsble
cnarscter of ag anise: has an coononic lmiort .nce, sance
it provides a basic background for Tulure performinci. Loy
veluzht 18 the usucl messure of .jrowth that we omrple, %o
atudy bhe growth pattera. oyatematic changes in skeletzl
dimenaions may bring aboud sascciated changes in cody welrat,
gise lsading %¢ ivhe conclusion of gemetlc conbrol on thease

treits.

Jince variebllidy in skelstzl growth 1s much less then
the weriebility in body welsiht during growiny p.rici, sele-
ction for faester rate of zrewth would de aore sccursis iIf
it iz oszed con some F the skplei:l measurcments in .ive
birds. Huch work bhes pern done by varicus workors cvaded on
skeletal divenolons of breast, keel, shanhk and tnizh benes.
Here shent len tih hag been wzed to stuny the atkern of
developrent of srowin in ducks. 3But nol mucs worx boa been
dene to doveatigate pattorr of develewment of ahzk leasth
in ducks.

¥hile detsraining growin rate in nutrition studies wiin

bagcen piz, ¥ishort {1938, Pounra that the weaght curve wus



very regular and showed an upward curvatare. Ho foand thut

1t was peut to do curve fliting on the actucl weil.ht. [he

next atage was tc fit & parnbola | using
orthogontl polynomial which ylels. to aitken (1953%,

pelynomial.

W= a, 2y {2z - 16) + 8, {ng*giz - 45% + 12?}
where 'x' is the nurber of weeke ~nd 'w' is the body waizht.

As ecrly as 1839, lsymer $ried ic predicl the boly
waight from the live vhank lengib cnd reported 2 corralation
estiEute f (e6594L.0%2 and also found thitd In e rly st s,
the body weigal end ahnok lengtn were more clo.ely reletes

then in ssfure birds.

The rezalts of ine experiment conducted by wollinag et 8%,
{135., shcwed & hizh correletion vetwesn tne bresst anle
snd live wel bt snd s8l3. showed thut vreast widin waes Iolnted

positively to boedy weizht.

prant {1951, conducéed &n ex,ericent on 795 sirds o
dafine rate of zrowih in domeatic fowl. .arly rate of grosiu
ic defined 83 the progrec.s3ive cugeentesion of G.dy €3
measured by the honge i weiz .t per unil of tims.  Poe methor
uded wag first, repr sent grephicsnlly the vorisgles, »icone,
solect fora of eguntlion which will bosi describe the arcoth

curve drawn ard transfors oruation to lineur form Ly



gubstitution of variasbles, third, svelusie the conatants

afj%iuation by the method of lezat sguamres, fourth, submit
the

the constants of equasticn to zethod of anslysis of variance.

be

Tne equation y = & + ¢ zave excellant resulta for the

evaluation of constant 'h', the rate of growih ¢ -
In the between sex anslysis, hall of the indivaduel
apalysis &nd all of the combined ansly3is Jhowed hizhly
Sisnificant differences in tone rate of early irovio betwsen

seies a3 well as in urasd group.

srowth gatiters of the Jornish fowl w8e reported by
3iluresth and Upp (1952,. fThroughout the anelyais the
differences duc o sex were arpsrént. Ihe rosulls anowed
that welsht and shank lenzth were best measurexents uaed for

er3s and skeletsl developments.

Cock (1964} regported that growin in shank lenith
relative to body weizhit belween twe anéd ten weeks of w ¢ in
fovwl conforms clogely to simple allometry. Xo arprecieble
correlstion was found beiween shank length ard shank width

at a #iven body weitht.

foberts (1964) eztimated the early growth rate in ohicken
using twe lezhora lines. ‘the graphs for wales and fexales
showed that an approach to linearity wis mearsurable ugpto T

%0 8 wecka of gge. He found thae it was poauible $o measure



the rute of chanje in bedy weiginb uaing the powsr function
¥ - at? where 'y' 12 the body weight at time '¢',°2”is ine
bedy weisht at tipe *C¢', 'p' is8 ithe rate of growih.

Mahelka (1965) corducted an exuverinont witn 19 white
1ekin ducklings ¢ £ind out the post-natal srowth. ue found
thet growth rate was mazisur in the first <0 Aays snd abgclute
weizht zeing ware greatest al 30~5%0 days. It 43 concluded

that the fattenin: of cexin ducks should finish at 6.-6% days.

Roberta (1965) aluo conducted different axporiment on

chicks to find out ~srowth retes.

¥hile studyin: the reiution bvetwesn growth rete snd
feathering in ducks, Stasko {1964 ) showed that aver.ie buodg
weight, lensgth of breast vone snd chest breadih were restey
for 25 ducklings with rapid festherinz warents then for the

31 progeny to show feathering parents.

The study for findins the duretiop of rerring ducklin:s
for seat, conducted by Sozke and Raniu (1966, anowed that the
dressiny percentaze was alishily gresier at Su &nd S4 days
then &t 45 days. But the percentz e of edible c rceases was
2 per cent leas at 54 than 6t 45 days. The caloric value of
the meat wae hirheat at 5 days =and lowest at 54 daygs on
sccount of whe reduced percenta e of fot, pas the protein

centent of the meat increased progreasively.



10

Juseki (1966) constracsed srowth curves from dote on
bod,. weizht of three crossea of croiler breeds upto 10/
weeks of sie. Curves of the type

¥ = alxb

Yy=2a +Dbx # cx2
Y=2 +bx +c (log x)

gave satisfactory fit to ths data.

Iaird and Howard (1967) cutlined 2 new mebhod of sznalysic
of inheritance of gvrowth besed on the observation that the
gpecific growtk rate tencs to underzo an esponenticl dec y
with incressin:z age. Youn, mice of eight inbrod lines were
waighed at birth and weekly fhoreafter for {0 weoks. The

data s0 ootained was mpnalysed by using Gompertz equation

W= é;xp ;~o {1-exp (-ltjU where' W 19 the weiint at tic.
t, H is the initial weisht for the period of astudy and s and
‘2 are constinta. Ao is the initial apecitic growth rate and

»

LN
‘x ' wemsures rate of exponential decay of ﬁoo

Ricklefs (1968, on nia experiment for studying the puktorn
of growih in birds with 105 speciea reported thut ~rowth
patterns were highly correlated with ysrameters of life history,
geogrsphic looality and time of nesving esmson. sccording to
his opinion the shape of the growth curve was not related to
the mode of development zmd growin retes were most hishly

related with brood size. The analysis of growlh patterns in
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birds suzzested that part of the diversity was related to
erergotic aspects of ~rowth and development. For enalyain;

arowth pattern, he used lozistic sgustion of the form

2
g =1 & be‘kt » Gompertz egqution of the form

, =Ef
5 = @& ”®  and Von Vertalenffy equation of

e D
the form y = 8 (i=te kt)

Pillai gt al. (1969) found thet the simple regressicn
W o= Aakt whera ‘ﬁ)- body'weight,‘t)s time over which welht
Zain is messured ond ‘<Y and 'k' wers conotants, yielded =

very good fit.

Zelanka (1970) studied tha growih of chickens durin

¥

the eerly period of the poast embryonel life. ie used tne
kt

®

exponsrtial function ¥ = se¢ ~  and the powsr function y = at
{ Roberts, 1964) to celculete growsh from 2 to 2¢ days of sze
in 40 cockerals (experiment-1) ant 90 chicks of toth sexes
(experiment-2,. Growih was divided intc two periods.

Period 1 which ended at 14 2ays of o7z, waa differcnt from
period 2 regardless of the functicn used. Irn psriod one of
btoth the experiments and in perlied fwoe of secund experiment
no siznificant differences In the sccuracy of caloulaticras waa
cogerved beuwwesn the two funciions. In pericd 2 of tne

gecond ciperiment,the powar function .wes more acourate.
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liljedenl (1970, conducted & 3tudy on the coarse of
growth in broiler chiokens. 4 xathematicul function or ihe
logistlic type 3y = ﬁ-*-ggé;; proved tc L4t fhe oboerved set
of body welrxhi mea;s*vgiy cloz:ly. A1l the four parametors
ViV, Y, G and * a Y are significantly differcnt from zero.
Btetistically siznificent differcncea veidwe.r two hatche.

wese found in four parameters.

Kawer et 5l.{1971, astulied the cffect of cro.sing en tho

prodactivity of doeks and their zrowih. For this stuiy ne

used pekin, £haki Cscpbell, Fekin x X.C. and h.C. « Pekin rroum
The study ravealed that the differences between pure bredo

and croessbreds wore not significante But the differsnc-a
between two cross breds were significant st fourtn wesx of

age. In all greups mnvawum rate of weight gain occured
between 4 and 3 waeks of age with avera-¢ gain 3.35, =.856,

3.55 and 4.C3 g respectively.

Chhebra at al. (1972, wnile coniucting esreriments on
603 chicks at 10 wesks cf aze inveliving white plymouth cock,
¥hite Cornish anl bhew amaupshire ovreeds end fheir croadses,
chserved that birds witn lonser live saarks yleld hervier
live body weighve. The gorreluation of live shank lenzth with
live body wel ht .nd aviscerated wex;nt ware w.3064 to L.9%82
and C.2808 to 0.8614 respectivaly. Taesce estimoiesn werse found

%0 be hishly significant ip the cose of all zenetic roupi.



13

suffivlon 3% sie (10752 wied ddffevecs atnvisnioal
zodels for tut 00w GEG: wY B.le Am fem le wrelusted
whibe Turkey«. .8 founs tL.¢ Lo Ouperdz ey «%207 D ol

Tl - = 4 2R

s

{Z €xn {-ctzj proviged a1 ea oliort fat
t. the dote «f "een wal [ bs 23 wend 2 bhe it xi seediopd

-

wei . rnt 13 iso.

je¥le®s (1573 atudae” tne poitere o F prowst 1, i
oWt carved «f w03t 37ecios w.'s fitlted wit . “Tomyertz
enuatic end rote cen3de okl of the e s.tions o7ve wogt v v
incex of rrowsn Yois. The form of omoerdz L ar¥e Was 83 ol .
vbner 84,2016 Curvea Jsed we.e Yhe 10 dsvic curve ond
ver~neptrlantly —arve. ihz cowersion IFobLrs wsel To
gsopvert lozistic ni vom-.erialenfiy constont. to 2uerts

conat nts were

-&.G - \.568 LJJ

13 = L e3% K.“

raoga 8% ale{137. ., cumpmre.s bt rowen 37 bensaiy in

p8kir, pevis X Jylesbhorr, (s Porain oy oahite o spewldl a

wiid ducks.

¥hile diudyir - the "1 tleoship wetws anffis it bR

8733 bedy wei ht of .roszes o1 ne b tyre breseds eor fuwl,



14

fo3vveky et ~le(31975) fownd $h ¥ the live sua B lenth was

n:zhly 2orrclsted with: cody wey bt

Serual dimcerchiza in shenk lerzth in broaler cPeed. ol
pouliry ha3 beer ronorted b L1l zonathon pd Kedsls coon
{1075, wbko found tnot meles brd larcor grank luonzihk ce-

body waamt ot 1L weeks of & €,

Cepparabive siwdies on She jrowFla oz sotia domeoasic
duck. opt wild millszrds uplo 28 weska of ane by Glbes 1,75,
revealed that weljal za2n8 and increascds iv Iinror re.a.vs Po Lo
were Bure 7014 1n vebkin thon ip L3illard. In cotn, wol b
22243 wery fasbost et fourth woote of @ & ¢ inorscced An
B dy length at 3 weeuw. aifter o wtissd of "o, ,Toetn rius

declined in boitn wild ase domostiz ducss.

cingk et ale (1976} studied the _rowin rats in slsck
sgstroleyp end «xhite legpora chiuxs. e found thot Body eoi >
of slaJk ~ustrolop was alwaye highor thin $hose of the andte
- thorne susuzin (18787 «l.¢ conouztel an 23perzuent te
Steay Ths grownt raee cof white log-urs, lizne augssx, t,eu

r.giprocal erossoa, 21, ¥, and BRCE CroIBia.
JEridss on the ssxasl dimorphiase in shank lznzth .ud

it; releiionzhap with boldy weirhs in broliler breeds uf vouitlr

a¢ €& consacted Ly Jnpi g% ple (19774, srank lon An :nd
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bedy welght of 489 broiler chicks helonging %0 white

sornpish and white Plymouth Rock bresds were rccorusd at

10 weeks of sge. Difference between the Jeied wid himl,
gignificant Jor bota ihe treits studiews fLhe pasnoeigmic
correlation coofficients n.tween obink len tn “md Lily (i 71

at 10 weeks wore J.91, .86, (.51 soa L.4i for wolte cornis®

zale, white cornisk femcl:, whice rlymouth sccg mals nd

¥hite Ilgmouth Rock femuds res;crctrvely. o1l tocde correl.-
tion coefficuienis sers hiinly Jsignriicsnt. Lae regresqizn
ecuationa fatted for proaschir, the body weizhtv from shanh

len;lb were

J o= 2C%.5 x «T62.1
7= 138,32 2 %L1
F o 23.54 2 +824.6C
¥ o= T5.89 2 ¢ Z68.T7

A atyly was ponductes to ~ind out tre velsticnsbion
Lotweey zhenk lanzth 203 nedy wel~bi o5 343 ol. 4%:, 8th
snd 1280 weeko 4m wi *ng WL o Fros tnuw st dy Jermr o3 Sl
{1577} revealed im bt pL.y wel ot was bhioh oy correl.ied wl.h
shenk lengitn. [he re rreagion ecasticn of the Sy™0 § = 8 + b
were chtaired by loc.t gousre bsehrigee oru the 21,0312 Lnge

2% ouch rere.sion equetion were tested oy ¥ otest.
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Jurendran and elawonate.r (1,7d, 3bowed b0 ¥ woldy
wel ht of coives coald be estimeted Ly body w@iIureweuy
fhey fourd th~t body weihe will oo zivenm by tho correl Liu

f e 107% 2 237 unere . 11 tac chest zartLe.

wenchi gt cle (1979, stusled ihe rolotiomanlp uetwoxn
shark lozngth 3nd ocyy wed bt ot 1¢ weels of ¢ ,e in uusa
ducks. TIhe neeng of dgan. Lenzen wad G.444vel4 cm, delng oo
cu apd S.dviveldd op Tesgectively din mele., feucleld eud oll

duegs. Tae boay weizrk was 1868.9¢41u.995 igiering 3e ..

i

The body weitht wes 15663.904904995 7 for mries, Tdotedqupl .0
for femsled tny 1567.651x11.12 1 for ell wucks igmoriry .a..
L1zhly Jieificoeniy differences between sexr for bLody @i ht
end ghank len-th at 12 weeks inlicoted scxusl dimoryhi.x

for ihece trreiig.

fhe phenotyric corrslevions oebwe.n aoank lan L oono
~0dy wer.nt were hi nly significant and jpo3ativ.. o 3res-
sion eustions wors fitted for iredactin boay wely € 3¢

12 weeka fron shonk lenin an desy dusks.

enchi g% al. (1381, condueted or caverimert to slwdy
suRe econwale trzats of desi dueks. Ihey Foung shet
irrespccetive of e 9nd adusin: vyster male dacklin ¢ nad
sizndfresntly haih.rs body weliht tran fecslcs. The satter:

0. Zrowth o1 e3x ducklinze $1li 12 weeks of .0 3hoeed thut



the zein dr wear bt wes amyformiy fust 6120 cr.ousl i1ith

week of cye wung thewe fher - declane oorbel.

wnrle atbadyain  $he Jrowtl .tierns of bed, "n A, crix 1
fat wel ht3d 12 @ lo cxordl T 2hicr., s@p-ya=izen, 1 Jtex
vesker (1981 “cun ih 1 bhe wonrerts cluoticn w=° % v o
it to the ast- of live weiint, ¢ rcass wui ki, Biecemined
fat welgls, vorcentese sbhimincl fat »f Live welzht s r  per
centa e abneminel fet of _arcasa seigabe b Somperiz viue-

X . ~%
taicn for thin stady ¥ 3 in toe form by = Wy ‘éJuﬁ){1*t t).
The othor egusbions u.ed sfre lo iatic &1 the torm
~kt “F
¥y = & {(1ee J and von ovexrtsl nifiy of tre foras
-kt 0
¥ = & {1-Pe ; respecbively.

serre 6t 2l.{ 1971, foan. thot thish lin-th could Le
wi®d £ On inlicator of dae Bouwy it nt dth, Sta wugd
12th weexs of &« ir poth the Lores &na 1% L.y pe €l »ied

L3 per rrelrctior ega.ivione.

= hicaly3imaficant niyetive correl~iaion baiweocn tre

]

!

wrecns .3 Of bre.st wes_al arl tal o wel_nt sae fuani by

sear.e g% ale (1351,

&&h@u:b linetyr T&_ro3415° waB 0 @73RLE S0P ny
a3itabions, more oo~ rled Funsbtionsl rel teone w T7 w071 ¢ o€
by otberiy. J-cob Zaou 3 snt oarcadrin (1904, foumd t~ &

curvilineor relrfione ik saporn.nbznl snd "orperiz €7u tiom
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were .cod fit to ine dotas of o 1y wed .ot ¢F ‘omesbic Tual
wite <4 weha of G2€. weBE « £ Lbe RO3T COMmOnRLY .02 i n

lirear rel. tions wers

Frzponcnicl [2owth curve - ¥ = arbx
fodified exconentisl Truwlin CUIVE = F = & +xaL1
joryerts curve - ¥ = 2v® and
wziitic zurvae ~ ¥ = i 3
a + be

~inzh g% ate (1983, founi tnat an bot . walte v+ r,
sy Lrmrihire orgeds, tre assamun rat of gulv was  aric o
b~8 weelk of &« rheuoiypde cor-elstions vetween o.oly
weisht wad 31 pificrnll, .urrel.30d with B ¢ .5 wer ,at

{ -3 1r d30 ani G.45 in Hild,

Igdiracel and .arendern (18 5) revew.sa thrt fno.t
8uit dle puti-orn. for ea.rre.sing JuGrk «u fanetion vz
in weekld wers line~r oo wa onertazlia. o The weivriic
es onerticl, Jumpertz Smd lo 1.1 curves wase found

ansuit<nle.

harma et 8. {(19C4, fruni that dody wes znt was a3y -
nificantl; corrslated wit’ ell body measare uvdte.
adenras ¢4 2. (193, fouant troi 7 retic cerrc t.or
belwesn & weoky body #21-ht and ea.h of ore” 3% oo sle, atn v

len Ph 2nd ke s won to <ore pogartive in neld Cornish oroi.€.

©



gnicker. The ~henotyric ~rd wnviromnent-l correlutions

vere 0li0 p.aitive andhiso Shank lonsva wia pocitively
correloted with esch ¢of oreast ungle and reel lenzthe. T "o
anzle hed 8 nerative correlntion =ith keel lenia of

,enetie, pherctypic and ai tne eavironecent:l level.

Kanoun {1984, predicted growth rate in chicken was.l or
body messurementa. ke found ..t e.rly body weight was
slways better then shank lenth 21t the stwe o £ a3 a

precicbor of final welight.

Growth rate on 15 uale and 9 ienale uptoe 2u weelkso. nze
wee analyosed by Aredl ps ol. 19842, The Jruwta pabiern

corresponded betier 4o tne jorperiz tham 5o l¢ iavic curve.

gompaprative merfcraanece of duchs reared unsor anbeosave
apd semi intensive syste. showed thaf twe birds ander
intensive aystem have hier hen day e -7 prodaction.
Andrevws et al. (1984, unler thi3 stuly skowed tant the rab.oz-

of pody welizht meinbenznee of birds in bote tre Jjotcms .3

Lhe sape.

£awaran st al. (1984, found that arrespective of adex,
the patisrn of _rowsh bobh in Lbaki Camppbell z.ad dedi d.ck-
Jings showed 2 line~r increase from day old 1o Lhe age uf
housinz &% 18th week. dJtatisblcnl enalzsis of the rote

indicated th«t “hne rate of _rowth of desi wmales, desl fear leo,
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Bhaki Compbrll fem:leo ond wales wer: in descenlio; order.
énalysis of bedy welsht ocbueen two groups and ootweLn o
gexes indicateld tuns taure wad sagnifacant drffererce Gw ot

zengtic POupe 4nd beiween seaed in resyect of 0CLy weir e

campbell ot al. {1088} found thet for anie wnd fenale
pekin dacks roeapaciively; Suv agy oudy weli ht everase .15
and 2.14 kg dsily zsin 41.9 and JuaT g, £004 oonsu. iun
For kz gain 3.2% and 5031 £3 and eoreass wehshe V.24 urd

1.31 ke

Indirabei 8% ri. (1385 ) fivted resression ejumsions,
sxporentiel,menified esponenvaza ana solirerts caryve for
predicting bedy woi-ht froa sje. Indirabsl end bwoir (199,
vevealsd that tnere 18 hisa correlabion betweer bLod, welstd
and shank lenth of chisko. TPopis imsides thet o srk Jer st
can be gede 2 ¢riterion for gelectiic- £or ha ner bod, wes = .
Prey also found Bhot swuank lupgth has o peaitive currel Wion

witr aze.

Tierce o 2le.e {1945, comducted & otitle Bnal,.ls of
anank lengtn and body »cu-at 8t <0 weeka of = @ Lf Joyor
typs chickens. e eaprssseg the rowih of ~r oxdial pert ()
{phenk length, relaiiv. o buay weight 4 in weens ¢f
sxporenti.l £qa8i10T ¥ = o(XE. Ihe devived valuen of '«

and 'R wers estimsteld by least sgueares T ine Loy



21

transformed exponentinl eguetion. Thess paraseters descrive

prenotypic and noé genotypic differences in relative srowth.

dingh et al. (1985) stustied the relationship vetween
body weisht and some other rphysieal parsmeters like abank
lenzth in broiler. oshark length ~ccounted for 1..55 znd 4.0
per cent of total varistion in body weighit on nale and

ferale rezpectively.

Jahoo et al. (1985) studied the growth in Ehaki Campoell
ducks spd found that moot rapid grewth rate was tonserved uplo

4§ weaeka of rge, alow rabs from 13 to 14 weskz.

Prathay et al. {1985) gave prediction egynation by takin,
eizhi week body weight in whive plymouth Rock «a dependcnt
treiv while the independent traits were four week body
weight, breast engle, sbank length end keal length.

grussman and Bohersn (1985, conducted an experiment to
dotermine whether the twe parametaers of logistic growih
func¥ion, growih rate constont and age atfgoint et infleddion
warc inherited traits irn chickens. Reeults showed tnaf zrowto
rate conaiont hes low heritability in each 383 and line. o
Jenetic correl tions were ovident zmeny growth rate conatant,
age et the point of infled€ion and initisl or mazimam wel:ht.
These regults showed thatv selection on zrowth rete constant
¢r age &% the point of infled€ion should not change the shape

of growth curve.



£1lenc scodurd gt rl. (1965, found th & ske-k lon to
mezsurerents of grecter then or e2asl 0 50 mx zales and
less than 6. mm for femmies was us,«d to predict sexes ir

enle apd femnle chukara.

Anthony et sl. (1996, uied two wel (ht 3slectied lires ui
quail (i lineu selecved for hizher 4 weck bedy wear % ord .
linws or lower 4 woeks boiy weichil, e conpore the zitecta
cf ddverzent aalacticn for four wuck wody renzet. o0 Powin
Curve.e. Jrowis curves of sk lines vest deserive .3ing
sthierls ¢ilw?blion. The lo-istic equation ceust £it tneg ,r wub

curve of the i4s line.

Licnalik and cochno (1587 fTound tnas correlaviuss in

vhe Loy wer 3.t wish weizht 0F lean &ng weizhi ~F 1 ar tac

carcads w.T8 o84 and { « 84 restectively ¥4 vedd- 33 und
«18-0.78 for vody measurerents. 4Ln 1ades bBiued On body

wei-hi, nresst ouscle thickneds ard keel ler ,th was a

relirhle rrediction of corcass cozposition.

Ibe et 21.(1987) fitted aw allom~btrac growth curve %o
TLe ¢ b6 en body wedzht {a] »nd the larsar structurcl bely
p rocber. Wy) live Srerst wadta, keel senzih, thish len sho

o d onank len<gthe I3 wes of tho form ¥y =W

wvazzaa (1988} in nis sxrerivent to fand cit rrewta

pastery or gesi dunke end shrky Jampumil aucka ubcer rurdl
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cepdation showed thel there whRa ne alznmaficandt 1affirence
Lutween tne growih r.te of desi ducks with lwrpoved dalie

under scavensipy syaien oF rerring.

Inberiten-e of boly woelg.ts from g2y cla €0 2u wer4s
of age ob biwsekly anterval was dwudied vy wacpreet oin o
&8t 82.41988,. Late for tnls atudy soniminag body selizhts oo
Tortrlzetly intervels frum O V¢ &o we b3 of c4t, dbnrk
end kasl lenztoz &t 4 decks irterve s frox 4 to 12 wew.:
and Lrezat argle at 15tn ween of s _e. raenctypic correle-
tione of the body w»ei kb wivh acs&nk lsngib, Feel lar tu 1.
breast unzle at vericus e _ea3 sere all piairbive arc ghowed
bizh valued expechaing thez. wiiu the wei tt a1 hatchir .
whaervetions of hi b nhenotyple and jenotypic correl tions
irdigaten 1heat bady w L bt 2t sny L3¢ exce ¢ 1 oll o, e
€

consideres for v lansic; ,rowh™ upte 2o week., o7

)
Hawid e% al. {1983) corducted 3 compardtive siuly av
perforarnce of groewlo; ducglin 3 of kheki canybell, Inilen
ranNner &na incigenecas wacks under fore condati.no.  Leldlle
5 Wed WAL TowLn PRly WRS Jluaxiloontiy pelbtur in rhaxi
venpoell dacllingg &5 conperwd 0 th ¢ of Ind_an ruinsr
e ladegenecuws .ackian s wadrs i naficeni diflsrence wes

floe fount vetetvnn ofiv..e

Grosstan €T 8l.01938, Juggeaiad & multaphoee funclien

vv describe Zrowih curves ruy dhode Isitrd :1&u rrd white
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isghorn moles wmd femsles from hatehing to 45 weaks of
aze. Ihes multiphase funciion used heve wia derived from

& sue of logistic functions

n

¥ = Z {aﬁ. [1+tsn b [bi(t-eiiﬂj with a first
Jwzi

derivetive at sye t ne

a .
¥' = T 1aidl [1~tan ' [:bi (t—ci)ﬂj where 'y ' 1o
Jmzi

nesn weizht at sge *¢* ard 'yt' i3 the zean weight gaip at
age 't', *n' is the number ¢f zrowth phase, 'tan h' i3 the
hyperbolic tengent for each jhsss, 'i' parameter, 'ai’ iz
half asyaptotic wexght, "bi' iu the grewibh rete relative
to 'ail' and *ed’ is sze ab zaximum gein.

The advantags in deacribing zrowih in terrs of curve
is that it helps prediction. Further the inherent properby
of the curve would give a measure of rate of zrowth which
eventually helps comperison of the rates of jrowih bebweon

2TOUDY .
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14Tl T80 =30 o« 2P De

Thiz study wss inavicted wairnr day=-o0ld arrca~it ran
ducklin.a o7 wesl ei by on. in nurber =& To ¢ of .haile
Pekin (W&, soventy wo in numbers frow ~.r.l . srioultu 1
vniversity Dack sarw, Lhannatilye ke oucklin 8 were P tcpoec
on «my 31, 1982 and J.ne 4, 19Bo. They were sera lly

nunbered snl wang b-nded for idertiflesliicon.

tn tre day 67 hhteaing the duecklin @ we e Dlsed ar
elactricelly operatel, thersnatabicelly controlissd wliiory
type brooierd. they wers sllocatsd w0 dafferent cowvo_t.laty
of tne brocder at »ardov.. «~ cumierciel tll me.h Lierter
ratitn o858 fed sd labitan wnile $he Jducklin 2 wore orocusg

in vhe butteriec. Frecn water wew me:ae avail:iipl. gsp »1l

tinaes

After 2 faw weegd, the ducklinis were mov=d 10 deer
licter houses/pena. Loeys wore boused in Wwo adgocent
Jectrons of a brooder bouve, gividod 1nTo two Zectrono.

devunte flcor mren 2nd water 3r-ce wew . de rv 117bis.
pvece.siry werath w.a provizel by ancrared bulbs for frour
veeks. .t Tols stk the pirds were taarl, well fe_thered
fno d.e bc tELp.T ve «&2Leor only moderate procdir ne $ w3
required. Bl the ducklin o wore fed ov arc feea forwuln

end bthe =an mment proctives were identical.
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The shank length in centimetres were recorded on all
days during first week. Thercafter it was measured =t
weekly intervals. The measurements were btaken until the
ducks attained an age of 12 weeks. Shank length measure=-
ments were taken from the right shank of the ducks. The
measurements were bhaken from the exterior of the hook joint
to 2 point between the sole pad and the outer toe of the
ducks. These measurements were taken by the same person
during the entire period of the expsriment. Body weight in
grams were also measursed on all days during first week and

thersafber at weekly intervals.

At the end of the experiment, the above measurements
pertaining to 26 females and 26 males of white pekin group
and 14 males and 25 females of Desi ducks were available.
The remaining birds have lost their wing bands and some died

during the course of the experiment.
The obgectives of this study wers

i) To examine the pattern of development of shank
length in two breeds of ducks in University buck
Farm, Mannuthy.

i1} To compare them (a,) between genetic group (b}
between males and females withain each zenetic
group (c) between males of genetic group (4)
between females of genetic group.

iii; To fit appropriate growth curves for prediction
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of body wedghy throush gp~ni lenith 2t “ifferint

52563 of growth.

Z.10 Jrgwth Lurve o ndela.

fn orzanism fellows 1ts own qrowsp mebtervre. 2t dis-
ticul models eare the vwold in snalgsing «rd andurator lip,

such growth retterns
udnsny rozression of the type

¥ = # » bx where 'y' 43 tne sbsnx len wn at ace 'Y,
w23 ws3ed to exanine itke relodion bueludon 26 ond SLoenk 1en.¥ .

sor fa$ting thaes curve, meithoo of 1eoit Iguare. awe aascd.

In erdsr 10 tes% the simafiesnce of tne ro ression
coefficiert., linerr rezres.ion cguaiions werc faticd for
e.ch bird. o the re:re.cion c(oefficient 1s £ pesdwre of
rate of srowsh, the overall differencc In the rats ol [rowks
of shapr length can be sscerd ined Ly analgsain ® e valive O
the regresslon welficionts of dafiereni group. £38 & one we,

clasarficetiona

1ot of the lavin:y erzormioswms have g aizmold srowth
curvae. It 13 therefore desirasle tc $ry curves wiic eomiirn
%o whiz patiorn to dsacribe $he atieru of develu-mont of
shenk len zthe The simpleat of Lh._se curves wio ,avisr b, the

earonsntial curve whics 13 symbolacally representzd =3

yzabx



where 'y' 13 the sbank lengbta a2t age‘x and 'a® .pi 'u' are
vhe ecnsiepty vo 59 Jedermined. Cor f2ttiny this corve . lou

the neined of leeat sJusres wald uied.

when zrow.h curves sra fivted the vzt of roeme L% o
wul o} time . ko token a3 the retico of L2 ®me JHalvute
of ghank length at thed perica tu tne segritale f snenk
lengin on the provious reoriod minus one. In the cwwe of

uXpcnentisl, the ratc of zrowth tnerefere ia

ap¥t -1 womt | omly Fev 62
sb®

This ahowe Shay the rate of .rovwi. Jdependy only on vhe volucs
¢f 'b? and the growth rebes will ve eguzl if 'L’ velues are
e.uzl., 7This ¢ives a measure for exazinin; ths efquslity of
tee retos of rowth of the birds of she foar zrou-3. 14 a-
enouth to anrlyse the 'b' wveolues of tn- foar zrouss i one

way elasz.ificaticn.

Medlried exponentizl whigh ngs o7 ke functiovntl fure
J = v + @7 ¢an 2150 pe uzed 0 represcnt ing Irowin of n
crgénisme iIhe conatants to be deterueined in $nis ca.. ars
Yk, o' ap?! ‘L', To det.rsine lleize constenb., tne 'y ovoluc.
ars firsl davided iInto trroe matually exclusive rou L ecca
containing 'n' consecubave valacs. If the particl sum ef 'yf

veluas of the thres srouga are B4y 2 and a3 reijectively, ho

<
the easimates of *®', 'L' and 'a' &re votained unp
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e Ll
. 3495 3, |
n (31 - nsaesjj
8, = 8. I
e —] and
Gy - &y
L I - -
a {1-p".¢

Lo+ ab - i
k"r:".‘.bJh
X
8o ~4
which is the sare a4 2 "
¥ + ab

iberefore srowih ratea will nut differ siznific.ntly o b

the 'b' valuea ao rct differ Slznaficanil,.

(nothar curve uies to rejr.qent the dota on 30
lencth (¥, 1o Gomwertz €arve whaca hes 3ot tna fora 4 = kabA
where x zepresent the a~g. _ -

Ieking logarithe on both 9ides of this eguntion we . utu

x
log ¥y = 103 € + {1og =.b

¥o=obg 4 B e (L)
where y = 1oz y 2ang L = log & and Ly = log &« The e u toun
{47 a3 similsr Lo mudifien eaponerticl., fne log rithoa ou
tne 'y? values wero cormaaed firsi wnd a3in, btle u vo lae.,
the v2laen of "4°, 'b' and '&1' were cazlcoulated as ar the
caze of wollfied expon.ntictl. T.e v-lacs of 'e', Te' .z ‘.0

in the form considerved sere given by
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a = snti loz A
E = inti log K,

b = same ag in the modified exponeniitl.

x+i
b
The rate of zrowsh in thia ceas is (5!“;§—~ =15 which 15
bl'{-" Ea !
a -1 which dependa on the velues of 'a” . Ine
X
b

a [ T
growth retes are equal 1l the valaes of aP are not sig-

nificently different. This gives a method foxr examining
the eguslity of rate of growth of the birds of the four

L} ¢
groups. It is encuzh o analyse the sb values of the foar

SPOUTS &3 cng way clagsificaticn,.

bogistic curve which alisc descoyibes growth in its

simpleat fore is

®
I = 1 4 jopFex

¥itting of this curve i3 dorc by the method of three
#elected pointa. et ‘yo'. 'y,' end ‘y2° be the 'y' velwu s
at threc selectedfggggts.é The origin on the x-azxis 13 ot
the point 25 to %y or from 24 to Zse ire thre¢ conwvtunts

are obtained as

a = 230 ¥ Y2 = 34" (ggey,s
3
o ¥- =0




J4

oebiiog Tplemy o
y1 (a“‘.yg/

The rate of zrowth in this case i3

1, 1c2+CX g

1 *,1Ob+ct£+i)

Therefore rates of ~rowih depend on the values of ‘b wpi '’

The Von-Bertslenffy curve considered was of ine form
y = 4 (1-be'kt; where 'y' i1a the shank len.th &% agzo 'v', 'k’
and 'b' ere the constants to be determined and ‘A' is the

mature chank len sth.
The mbove curve is Tiutsed as follows:
¥ = 4 (1-be” X5,

e w1 = pe7KE

-kt _ 1-y/A
)

=171 yhere N -—%—
bt

fakinz lozarithm we get
-ki = log & (1~y1/ - logeh which i3 of the form
¥ = U + CF whore y = log @ (1~y1a/a = log o® gnd ¢ = =~k

b o= cB and X = «0

5 -?—C% "
¢ = Héty -t 2§'
HEt® - (=%
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she Zrowtn rate in t. 13 scase ds

4 L1~§a"k{t*'ﬂ

A [1*‘00-‘“,]
“Xt kb,
whtch 13 eyuzl to BE——ilze
1=be

IThe rate of srowth de,ents on tho v81uas of ' 24 'k'. w0

-kt

an-lysis o~ veragnce of 'be values were conuuactod 0

conpore the growth rates of the four griupa.

a second dagre. pulyrominal woew eloo Pracd t. 20 the
dat-. The form «f tne polysominal considerea was 3:&+b1*c&s.
wPCre ¥y 1o vhe shar k len ta ot nze 2 n. *at, 'b' agy ‘et e
the conoelents to e doeborzared. fhece consonnte ar. oi~an 4
oy conilereng 2° a8 x_ and progeedin, &3 the rewneod of mastli-
ple regre_sior. The comotanbs ere vblt.ined 28

-

QEKS* .__.,_..!: {zx%-(zx i// / —[Zx y-{ix i Zﬂ[—fx -2, E.

sz e /J[Ex m(Ex“7J [zx - (zxi(Ea Mz: :}

[(ng- (é‘x_?z,/r}:} [Ex y""éx HZ y,/n -[2,13.. Ziéx““J

L") B

{(E€x; -2 z;

B o=

(ifx -(Ex)/nﬂsz»(Zz /n__] {;Ex Sfl“élj

Sy = ng « pEx
= z
Zx




ihe growbh rate an b iy coue 13

2 3 B{zet) ¢ o (x33,° ~ 1

2 ., Ja + cx%

Tnie #4411l Ae-end aron vhe volues 01 b AW 2.

¥or 2a.minin: the reletionanldp vetvien oel, «oi 98 0

o

Jrcel lensth one 0F the frchndijue used wns ceeffacd ri ¢

caorrelations rur prealetir

x

pot,y woizhe frul 8k ne len 3L

th~ foraé y = & + bX and cxponeptial

+5

iiresy eguation ¢
equntion of vhe forr y = ~* were fitted with Yy &3 L.dy

weli hi ard x as sbank lenjth.

dede Gomparison of srowih ourved

In ogrder Lo ~omper2> ithe rel-tavo efflcarsncy -0 voelows
~rowtl curve mogela ~nd to select Jhiz most suitol la carwe

tne followirn 1 two methode were used.

Secele geefficaent of deterivation (25,
It 4, cslcalated 83 Gre Bquare ol th oorrelive <
c.2iflcient betwesn e ocpsorved und predi ted valusa.

larr value of rd indzcales Doy PAL o1 tn. curve.

Zecece wb-ondard srroy wf Yrc espic_ b {3y

fne 2tanderd error ¢i the e3ticcee 12 401x0d Cuw oy

the formmls
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¢ = Jsley = ¥y where 'y’ 13 the Gbicrved volu
exn. '§L' i3 Lhe estazated volue amg 'nt 1S the Be ber of
cbag.v iiond, 5 Buell velue of '8 dnoicste. Luvedn.s. o2
it ol t..e carve.

iy AV 58 2a,z0.80 ¢ aobl o 10 20wp PiL T ral o wi

Sruwbhe 02T dn et 10 2 cuv rituce Gn lyais. e cungonde

L ort vardesle ia the inxti 1 8h.vb Lo vi o7 bal Lira . r
Juceeddive perdiods wo o lielrte the inerecue in o ¢ FUOLE S
8% ‘yi’ be th 1ncre=se in shar¥k lenith  af ¢/: bards 1

& _reay at tive ‘1! arnd ’,i‘ 15 the meen ¥r lue o0 ‘ji' for =n

yrcule Uowrate the revre Sien of ‘yi' on ’g}’ 1 weot b

¢t tne four roups in the form

¥y = 035y
. i Zyiéi
+he metheod of leaat sguares ther Lived o = >
231

it io wvadent th § 1f hs.o steflicients sre oqual toe
rete. oF rowin of tas AIf1ercol fDouds nie. Wil 00 € 0¥ L.
«ut theoe &' vuO.83 pay o2 infliemced By the dn.bial vel. .
th.refoTy gu perforz ¢ covari nce analysis an «Vion Lhe

dratacl Lboug lenith su th curnoesmadlunt wasri.ole.
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L pumoer of methods have bLocn Saumsreted for re,re-~
sendirc the patter~ ox Trowih of shomk lemtn fur iir.an,
cut the relovicn between body <edl _hé cnl ohonk Le: th ond
2lso for bteatain~ .he oiffererceg in the rabed vf roeeul o
the Joag, I il of tnem lesn TO gape resait eny one ©f
the w taods will ce appropeiets for the fusury annlgssdd
o the available date. I tnere is % diccremic,, the
methods s¥e to be surutinigec fur invir approprisienesa

for any Llvon bituation.
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3ixth week onwards, the patitern of differenve obgerved
in the average shank lenzth wes similar $o those coscrved in
fourth wesik. The highest msan shenk length of S5.3 nx wag
observed for Oesi femnlsas followed b7 54.56 mm for leal melsas.
Turiny thiz pericd slso she leasdt shank lenith vas cbierved
for Wi males. rthe averase shank lengih for «F males wss 44.67 zm

and thas for %P fomalos uwan 43.52 Em.

The mean spank lenzth during seventh weck were 57.46 nmo
iop Deal femnles, 56.39 mm for lesl males, 4L.46 mm for &
urlew snd 54.52 mu for «F femplos. At the seventh week 130
the hizesst shank lsngih wes coserved for L[esl pales opd

leaut ghank lepzth was obsegved for xb mules.

At the end of 6th weawlr, the averagze shank lengst- for four
groups in the order of ssgnitude weore 58.22 mn for Jo.i fenmuloo,
58,18 mxm for Nesi rolea, $6.11 3o for WP females opnd 5%..! we
for =P wales. The analyasis of veriance of Shank lensth at the

erd of Bth wesk was given in wble H.

The mewn shunk lengin at the cod of ninth weelk were
8 +7c miz Tor Desi familes, 58.68 mm for bLesi mules, 5T7..1 oo oz
YP feralies zyd 9%.90 mm for w¥ malez. The order of acmnitwde
wae not ¢hanged during this wesk. The highest _kank iungth
was observed for resi ducrlings bthan WP Jucklinags. the order

of nagnitude of mean ahank lengin cbserved at 9ih wewd was



¢ isturbed durinz 1uth weex onwarda. 4% tnis pericd ine
nalikum average shank l.ngbth of 59.61 mm was onserved for
Desi pales whick wes closely followsd Ly Teali femmlen «ith
an aversgze ashank lengzh 0 59.38 mn. Ihe lonst avers 1o
shenk length 0f 95.2% au was coserved for &y pales. fbe
averaye shonk length for We fewrles was 58..8 me during
thiz periud.

Turing the cleventn weok ool twelftlh weck nlso the orier
of magnitnde saa:géme. Ath the eleventih weok, maxisum meny
shark length was 59.89 mm for fesl msles followed by A meen
shank length of 52.68 mm for sesi females, The weon shank
length for other two groups wore 55.65 mm for WP meles and

59,08 an for ¥F femslese.

4t the twelfth weelk the msximum averaze 3haak lepgth
w2g obs2erved aw 67 .61 mm for Do-1 meles. she aversse shank
length for the otner groups were 6C.C6 =m: for wesi s females,
58.29 mm for WP mzles and 59.73 = for «F fexales. The
apslysis of verience of shonk length a8t the 12th week of

83e Was given in taole G.

fhe overazll irncramenta in zhank lenzth during 12th veek
of &ge were 37.57 sz for Desi males, 36.96 mp for booi
ferzles, 35.64 me for ¥P meles snd 56498 wr for 'P fonzles.
The incresae in shenk luongin from 8th veek ownerds wos ver)

310w,
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4.2« The fuynciional gelations

Jhank length wes fourd to increecase with 270 ond th re
fore linear prediciion egualion of the form y = & + bx was
fitted for predictiny shank lenzth (y, fres age (s for sach
sird. The values of the parccetera ‘a' and 'h' for each
dueklineg in beai meles ~pd Hesl fomsles were given in wible .
Zhe values of the paramcters 'a&' rna 'b' for eamch duckling

in 42 males snd #F fooales were ziven in fuble 8.

The anzlysis of variance of linear growth rote was as
Siven in Zeble 9o bo oiznificont difference was observed
boetween the rates of growsh of the four Jcooupd 1e. Doesi malc ,

weudi Tomnles, #P seles and WP femsles.

Ijnear prediction equaticrn wea slso fitted to the
average shenk lenith of each jroupe. The valuw of paramsters
‘a' ane 'b' of es.n zrouyp, sdquere of ths correlation coeffi-
clent {r%) (coefficicni of determirstion, between the oblerv:d
#nd the expected shunk lenglh snd sizndard error of ithe
estimate of each zroup were yprezented in table 1J. The
values of r2 were O.,8782 for Deii males, 0.8522 for .esi fen io.
Ce9729 for WP males and C.2240 for %P females. The value of
stendard srror of eatimste ranged between 2.21%55 and $.6(77,
the the lesat standard crror Tor WP males and the hisheut

for Desi males.
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Ihe bird wise asguare of coefficient of correlstion
{rzg {coefficient of det-reination) botwsen the cbaervel ond
the expected shank lenzths a2t diffevent ¢ Jes were hizh.
C.efficient of determinztlon caloulated for eseh bird ip the
four groups were siver in taple 1. The mazizuz value of r*
cbaerved weas 0.9944 snd the least value was C.7553. [he
gtendard error of the estimaie (8) were zlse calouimted for
each duckling in each group snd it weg precentsd in teble to.

The velue of s varizs betuwesn C.8383 and T.6u3%.

The secund equabtion fitted with '3y =3 shank length snd

tz2* as ege, wes the oxponential curve which iz of the form

¥y o= ab®
The values of the paromsters 'a' and 'b' caleoulated for
Dosi meles end Desi female Jucklings were jiven in fsbis 13
and thet csleulated for ¥P meles snd WP females were riven
in teblo 14. <he values of 'b' rangsd betwesen 1.078 tg
1.0937 for Iesi malss, 1,0772 to 1.0975 for leci fama. em,
1.0066 to 1,089 for & males snd 1.0758 te 1.1003 for wp
fexalas ., Exponsntial curve was fAivted for the a2verygo zhapk
leniths and the paramcters wers pre.onted in teble 1%. [he
valusa of 'b', the growih rate, for Desl males, De3i femalos,

Desi ducklings irrospeotive of Sex, W& mnles, dF lfemales
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and ¥P ducklinzs irrcapective of sex wore respectively
1.CB64, 1.0835, 1.0846, 1.0878, 1.0876 and 1.0878. Ihe
antlyels of variance of he 'b' values were given in

teble 16.

Pho zguere of the corrsisticn coefficienta {ra)
(coefiicient of det.rnination) between the chiervea and
the expected shanh longbh were colculaied for e:ch ducklin -3
in the four groups and was yre.eried 4o toble 17, ofsneard
error of the sstizate were ulse culculeaded Tor each duckling
in each group 8nd w28 presented in taole 18. The coefficl nt
of deterndnation and standard arror of thoe estimate were nlio
ctlcoulated for the average shank lenzthl of each roup »nd
was pre.ented in tmole 15. %The valucs of rz for Jeal sule
uesl fomelea, %F wmales and U ferales wore respeeciively
C.8848, U.B6T3, U.9581 and 0.91562 {1 ple 15) snd the valuew
of atvendard errors wore 7.3981, 7.7599, 4.1229 snd 6.1615

respectively.

The third equatlon fitted to shong lenzta was seddfded
exponertisl, of ihe form 7 = 1k:@bt. Ihe values of the
paraxeters fitted for cach duckling of Lesi zales, yesi
feznlos, {40 meles and «F fexales were proszented in iableq
19, 20, 21 end 22 resmsctively. The data obiteined from ope

duckling e=ch in WP asles snd P females were nol suifsble
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for fitling this curve beccu.e 'b' valusa necome equal $6 onu.

The same qurve waa fTitted to the svereze shack length of eac:

group snd the valaes of the paramsters oblzine. were given ir

table 23. Phe 'b' yalues for Dosi wales wds 0.7612, for Desa

feme les weas (7263, for #F males was (0179 mnd thet of 41
females was C.8%43.

&5 the growth réte of this curve depenis on the 'b!
valuss, the &nelysls of variance of 'b* valuea of the lour

groups was performed and was given in table J4.

Using aodifiea exyomentinl curve , expected shauk
lenzths of cach duckling in each Jsroup at disforont ages wvere
conputed and the sguare of the ceefficlent of correlstion (rgﬁ
{cosfficient of detcrainmation, of cuck duckling Am the four
groups ware also computed and was presenved io whle 2%. 2he
standard error of the estimste computed for each duc=ling
were given im toble 26. Coefficient of determinution -wmd
standard error of the estimate were alao computed for the
averages of each group end wers présented in teble ¢F. It wa.
noted thst for each duckling expscied and observed sbank
lenztha were hihly correlated. The coefficient of ceteruinition
compuled for zesi males was L.9432, Jor Lesl fexalss was
Gu3344, for &P males was U.9954 and for ¢7 femnles wes 09712,
she standard error of estimzie were highest for Desi femalss
(4.0959) and lsast for LF males {(1.5667).
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the foursh curve fitted to the shank lengta was
Gomperte curve of tha fora ¥y = kahx. Tha wvalues of the
purapeters *a', 'b* and 'k' for each duckliss of lLeusi males,
Lesi femalen, ¥ malea and WP females were given in tables
2T, 28, 2% srd 30. For sach duckling of ihe four groups
the 'b' values nd ‘s’ values werse less than uvne. 4 the

t
srowih rats of Jomgerits curve deperdc om the volume of 122 "

the anmlysis cof variance of b

values were porformed ard woa
presentsd lu table 51. 3This curve was alse fitted for tne
avorazes of soenk langih of each group snd the garescters,

'k'y 'a' and 'b? were given in table 32.

The sguere of the correlation cosfficient (2,
{contficient of detsrmination) for each duckling was computed
zpd were presentsd in table 33. The values of r2 ranged
petween C.9403 %0 0.9334 for Desi males, 0.900% to G.9851
for Pesi Tomanles, T.93097 to 0.9972 for WP males and §.9405
40 0.9944 for JP females. Itendard error of the eotimate of
¢ach bird were computed for each group snd were wrosanted ir

table 34, The cosfficlent of determincotion snd otandcrd
error of the eatimelte wers slsc comruted for the av.rae

shonk length of the four groups and were iven im teble 32.

Fifth curve fitted was logistic curve of the form
7 =afl + 10°4%)  mhe values of the parsxoters 'a', 'b' an.
‘a' compuved for the four grours, vig. Deal malsa, Lesi

fexelesn, £ nmolsg ane WF Temsles were siven in tcbles, 35,
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36, 37 and 38 respectivel . The sjuare of corrslistion
coetficient (rg) {coefficient of deteraination, was computed
for eacn ducklinz and was presentzed in %able 35. The valae.
ot r2 ranged betwecn 0.9385 to D.988U for Desi wales, w013
$¢ $.956. for Uu:i females, 049676 to <,9374 for +P m:iles
arnd Ue86357 to CuG31t for ¥F fomsles. The stazndard error of
the esvizats were zlso computed and given in tsble 4C. Thi.
curve was again fitted for ths average of shank lenvr o
each group amt the pasrzmeters wore given 4in tiécle 41 alon:
with soefficient of determinstion and standard ervor of the
estinate.

The sizth curve fisted was Von-Hertalsaffy equation of

the form y = a(i-be X°

/i where *t' iu the ege amd 'b* snd 'k*
are the parasetors to be delermined. 4, the maturse shanz
lenzth wis cotoired from the Kexels Agriculiurcl Universit)
vuck Farm, Mapnuthy 82 & = 66 s for Desi ducka and 67 mm
for WP duckes. Ihe wvslues of the veruseters 'B* sna 'k' for
Desl meies and lLesi females were computed for sachk duckiin
ard were given in tsbls 42 and that of #F male. and W
feralss were given in table 43. This curvs wa. 130 fitte
for the oversge shank length of each jroup end the perinetrs
wore given in .able _ 44 along with the sguare of the corre-
iation coefficisnt (rz} {coefficient of determinmation, cnd

atanderd error of She sJtimate.
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were also coliscied. The mean body wsi~ht alons with
atapdard srror of these four roupg were given in tebls 55.
The corvelnticn boiween the shenk leomts and boly wel nts
of these four srours f birds were worked cat for euch
asuckiing over 8 peric: of 12 weekd and were given in
table $6, From this table it could bLe inferr:d that there
wed high correlation wolween the shenx length wd the boedy
weight. The correlation coefficient renged rum CW.8375 to
V9112 for Sesi mele, C.853%3 to G.3619 for Desl feuale,
0 8467 to 0.9808 for .7 male and {.679% to 0.9940 for &:
femole. oimilerly the corralatiocon ccafficient betaseen ihe
mesr body weizht and mean shenk length over & roriod of 12
weeks wore worked out for esch Jroup znd W&l predented in
tebles 57. 7This teble aloo showed hizh ardery correlation
between shank lenzth and body wol-ht wicn a v luc D775
for Jeni males UW.9072 for D2al fomalel, L.8373 for Desi
ducklinz without conasidering sex, (.9367 for I malea,
CeO166 for WP females rnd (3289 for Wb duckling without
considering sex.
4.4. Functlonal relations t0 pradict bocy eeizht from

ahank length

The lincar egustion of the form y = & + bx wez uied %o
rradict the body wel:ht Ly, froxw sheok lenzth {2, of each

duckling. The values of the coefficicents ‘&' and 'b' of Jes:
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wales md Deel femzlss were presented in tugle §8 and thnt
of «P malea and ¥: Jenales vere presented in table 5G.

This equation was nlao fitied $0 predict avepaju body sel oty
{y) of each group from avera;e sherk¥ length (1, ond the

¥ajued of the paremelers ‘a' snd ‘o' ware ziven xn fably 4G,

fhe ezpectad b.dy welizhl for eack ducklini of tae foor
agroups were compubed taroagh ohis lincar relationship snd
sgurre of the correlstion coefficisnt xra) {coefrficicnt cf
determination, beiwesn cbserved cnd expscted body wei nils were
computed for sach duckling snd were given in taolle 61. The
gtardard error of the eatimate wire 1lzo worked ocut for v en
ducklin in each group end were precented in utubie 62. lIhe
velues cf\ralan&‘a’vere &lac computed for the aver-zas cf

each sroup and preaented in table S0,

The exponsntiel egustion way almo fitved for predictin:
the vody waexrrhis oy wsing shenk lengbh over a period of
12 wegks for emch d.cklinz of the four —roucs. Ihe percsotera
'a' ond ‘bt of this ejusiion for esch ducklin: of vesl males
and Jcsi females wers giver in table 63 sne thot of 1P roles
and ki fYomales were given in tenle 64. This eyustion wasd Ludo
used for predicting aveorz e body weliht of escn zroup from
averare shank longth ana the agusre oFf the correlotiosn
coefficient (re) {coefficiert of deturminstion, opd osiandard

error &f the eatimste wears worned ocut for esch roup. Thne
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exrected valus on the y-zxia snd aze on x-azia. Jhe

cheerved vilaes were alsc plotted sgainsi g8 ‘on x-axie

for akch group. For the gake of compariscn ihe twe carvea

ie. logiastic and Jompertz of such groap were drawn on bhae

same zrath along witk the cbascrved valus. The curves draws

for the 8ix .roups vig. Dedi npales, Desl fenules, Wi male,,

¥l femslea, Deri duckling irrsspsciive. of gex snil w. ducklin @
irreapccetive of wex were prezented inm fiz.l, 2, 3, 4, 5

and 6 reayectively.
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Table 1. Mean and standard error of shank length (in mm) upto the first seven days

- Groups e
WP male WP female Desi male Desi female WP ducks Desi ducks
without without
conside- considering
ring sex Sex
22.65+0.1323 22.754+0.1946 23.04+0.1774 23.10+0.1893 22.7040.1167 23.0840.1356
22.85+0.1202 22.8340.1624 22.8940.1672 23.264+0.1531 22.86+0.1001 23.1340.1172
23.0840.1292 23.27+0.1865 23.2540.1636 23.5240.1719 23.1740.1131 23.4240.1253
23.2140.1115 23.4440.1867 23.29+40.1869 23.6440.1595 23.3340.1089 23.514+0.1239
23.254+0.1233 23.7540.2005 23.754+0.2013 23.9830.1645 23.5540.1199 23.904C.1275
23.69+0.1470 24.0240.2084 24.1140.1829 24.48+40.1791 23.86+0.1283 24.3540.1339
23.73+0.1499 24.2140.2256 24.6140.2295 24 .9040.2255 23.97+0.1382 24.79+0.1630




Table 2. Mean and standard error of shank length (in mm) at weekly intervals

Week Groups
WP male WP female Desi male Desi female
ay old 22.6540.1323 22.7510.1946 23.04+0.1774 23.1040.1893
1 23.7340.1499 24.211+0.2256 24.61+0.2295 24.9040.2255
2 27.1040.3552 28.6940.5936 30.434+0.6064 31.1840.4949
3 31.6240.6929 35.0840.8388 35.96+0.7290 37.8840.7710
4 36 .5841.0083 41.0241.2492 43.68+1.2004 45.02+1.1148
5 40.8341.1780 45.9441.4492 5% .18+1.2275 52.3641.0895
6 44.67+1.2378 49.9241.4068 54.3641.2699 55.30+0.9802
i 48.4641,3728 54.5241.3169 56.394+1.1532 57.46+0.7847
8 51.2141.2941 56.11x1.1729 58.18+1.0581 58.2240.6947
9 53.9041.0806 57.21140.9508 58.68+0.9252 58.72+0.5531
10 55.2541.0289 58.08+0.9920 59.61+0.8319 59.38+0.5592
1 56.65+1.0014 59.08+0.7374 59.89+0.7917 59.6840.5211
12 58.29+0.9592 59.73+0.9815 60.6140.6249 60.06+0.5052

G



Table 3. dnnlysin

of varlance for initicl zhank length between the four groupa

o s

Jouree or 33 ¥3 ¥
Dotween rreups 3 302930 1.0977 1.51 N
within groups 87 53,2422 0.7269 N

o wn

ho dndlcetes Non s ignificance

ottt e

09



Table 4., Amelyals of verviance for the fourth week shank length beitween

tha four groups

i i o 1 - o

iy v 20

Jource LF o8 o F
Between irourd 3 1007,063 235.6875 10.88 =«
Within roups a7 2683.12% 50,8405

e

%% Indleates simificance ot 1. level

Ol matriz for comparigon Letween group nesns

-

Degl rele Hogi fexalae

——

17 male Wy ferele

Desi male 36835
Dgusd female
+ male

Wi femule

- -

%6580 36580
340903 540309
3.060%

-

euna

43.5786
45.0200
36,5769
41.0192

-

e e s s o8

19



Tabls 5. Anolysis of varisnce of ei:zhth wesk shan. lenjth

P

Source DF¥ 43 ¥o 2
LYetween Iroups 3 12,5125 2574575 a4 *%
within groupe a7 2476.0940 2L.4609

#* Indicates gignificance at 1% lavel
GO watria for comparisun betvwesn group redns
De9l male Ta.l ferale Wi pale wl fesale Meanyg

- - o e % e i A D M A MR A ) W b Do -

Tez2i male 35385
Desi fenzle
WP rale

WP female

5140 325140 H8.1786

259093 249693 5t.2200

249400 51.2115
B6.1154

29



it

fable 6. Annlysis of varisnce of twelfih woek shank leagth

Source bE 83 M5 ¥
Bztween groups 3 64 .3437 21.4279  1.52 BJ
¥ithin groups 37 1226.8690 14,1031

K4 indicates hon aignificance

£9



Table 7. Parameters of the linear equation y = a + bx
fitted to the shank length data of the indivaidual
Desi ducklings

Birds Desi male Desi female
a b a b
1. 24.8791 3.2829 22.8022 3+.4945
2. 28.6813 3.2582 23.1209 3.8132
3. 29.5165 3.7857 26.3626 3.0549
4. 24.7582 3.1236 33.1923 3.2692
5. 29.5824 3.4286 30.7033 3.3764
6. 25.3352 3.4313 28.0329 33791
Te 24.6264 2.8764 27.8956 3.4341
8. 27.2143 3.5027 23.7308 3.1538
9. 26 .9341 3.4725 32.0989 3.3489
10. 27.3187 3.7418 29.8407 3.2445
1. 27.0824 3.3709 26.2582 3.0659
12, 25.4341 3.4725 28.6868 3.3407
13. 27.5769 3.5000 29.8517 3.1786
14. 28.5165 3.5165 30.6264 3.2995
15. 28.6648 3.4533
16. 30.3242 3.2857
17. 27.6374 3.1566
18, 27.0934 2.9973
19. 26 .8846 3.0192
20. 25.8022 3.0907
21. 31.5934 3.3626
22. 26.1374 3.6%74
23, 26,2312 3.1374
24. 30.5275 3.4698

25. 27.8681 3.6951
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Table 8. Parameters of the linear equation y = a+bx
fitted to the shank length data of the individual
WP ducklings

________ WP male _ WP_female
Birds a B a b
1. 25.0550 2.9203 29.0440 3.3324
2. 24.9451 3.6758 27.1484 3.5907
3 22.1539 2.1538 26.9780 3.4780
4. 21.0275 2.8929 27.4945 33791
5. 22.1264 2.8571 23.9120 3.9121
6 21.2088 3.5934 20.9561 2.5522
7. 21.9890 3.4121 26.9835 3.5412
8. 22.4286 3.0055 19.4725 3.2225
9. 27.2088 3.6511 23.9670 3.6401
10. 23.9451 3.9066 23.1868 3.7060
1. 25.2363 3.9286 22.0769 2.5962
12, 22.2528 3.2335 28.1374 3.1951
13. 23.6648 3.9148 27.9835 3.4451
14. 19.6044 3.0852 21.9890 3.1236
15. 24.8956 3.2995 24.4506 3.7005
16. 25.5879 3.7610 25.6099 3.7060
17. 19.7692 3.4038 24.4396 3.6896
18. 20,5549 2.6896 28.6868 3.4176
19. 24.0330 3.3984 24.7253 3.8022
20. 24.1264 3.5687 20.6044 3.0852
21. 23.3517 3-7363 28.3022 3.3214
22. 20.9066 2.7143 23.1593 3.0632
23. 20.3187 2.9918 27.5109 3.5110
24. 22.0550 2.4973 19.6484 3.3984
25. 23.0275 3.4313 26.3022 3.6676

26. 20.5769 3.2500 31.3297 3.3681




Table . Anelysis of varisnce of the linear growth rate (b value)
wonree L¥ 33 [ R) F
Beilween group 3 Cu35421 Jeild 1.07 K3

within group a7 942240 CelOu

K, Indicates non & ignificance

qqQ



Table 10. The parameters, coefficient of determination (r2) and standard error of the
estimate(s) of the shank length when the linear equation y = a + bx was

fitted for the average shank length

Groups a b r2 8 Fitted equation
Desi: male 26.9628 3.4116 0.8782 5.1678 26.9628 + 3.4116 x
Desi female 28.0811 3.3103 0.8522 5.6077 28.0811 + 3.3103 x
Des 1 ducks 27.6782 3.3471 0.8621 5.4457 27.6782 + 3.3471 x
WP male 22.7722 3.2680 0.9729 2.2155 22.7722 + 3.2680 x
WP female 25.1600 3.4008 0.9240 3.9666 25,1600 + 3.4008 x
WP ducks 23.9867 3.3286 0.9504 3.0930 23,9867 + 3.3286 x

- ————

- — e e . e e e o B
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Table 11. 3quare of the coefficient of correlation (r2)
between the obaserved and the expected shank
lengths of the four groups of birds when linear
equation was fitted.

Groups
Birds = —eecmmmmemeeeeem
Des1 male Desi female WP male
1. 0.9253 0.9240 0.9502
2. 0.8698 0.9409 0.9292
3. 0.8124 0.8729 0.9589
4. 0.8987 0.7553 0.9909
5. 0.8360 0.7939 0.9889
6. 0.9255 0.8563 0.9738
T. 0.9434 0.8225% 0.9650
8. 0.8416 0.9326 0.9944
9. 0.8749 0.7718 0.8995
10. 0.8362 0.7874 0.9167
11 0.9008 0.8854 0.8742
12. 0.9015 0.8259 0.9644
13, 0.8460 0.8164 0.9%516
14. 0.81C9 0.7842 0.9798
15, 0.8506 0.9737
16. 0.7555 0.9148
17. 0.8562 0.9825
18. 0.8769 0.9871
19. 0.9237 0.9447
20. 0.9399 0.9116
21, 0.7785 0.9506
22. 0.8338 0.9721
23. 0.8864 0.9868
24. 0.7849 0.9932
25 0.8355 0.9568
26, 0.9682

—— i —————

0.9014
0.8404
0.8643
0.8546
0.9049
0.9856
0.8488
0.9716
0.9225
0.9192
0.9773
0.84717
0.8086
¢.9655
0.9452
0.9060
0.8972
0.8604
0.8958
0.9873
0.9121
0.9677
0.8503
0.9791
0.883%4
0.800%

68



Table 12. Standard error of the estimate (s,) of the

shank length when the linear equation was
fitted.

Groups
Birds - ————
Desi male Desi female WP male WP female

1. 3.7941 4.0766 2.7181 4.4835
2. 5.1272 3.8864 4.1272 6.3659
3. T7.4006 4.7407 1.8120 5.6052
4. 4.2663 7.5683 1.1276 5.6700
5. 6.1774 6.9964 1.2282 5.1581
6. 3.9608 5.6295 2.3973 1.2545
Te 2.8651 6.4892 2.6427 6.0790
8. 6.1814 3.4494 0.9158 2.2413
9. 5.3399 7.4077 4.9628 4.2927
10. €.7364 6.8582 4.7909 4.4690
1. 4.5501 4.4864 6.0629 1.6099
12. 4.6678 6.2391 2.5274 5.5090
13. 6.9054 6.1320 3.5913 6.8167
14. 7.0395 1.8029 2.4031
15. 6.3438 2.2043% 3.6228
16. 7.6031 4.6690 4.8567
17. 5.2610 1.8485 5.0801
18. 4.5669 1.2515 5.6006
19. 3.5282 3.3445 5.2752
20. 3.1794 4.5214 1.4224
21, 7.2949 3.4660 4.1942
22. 6 .6044 1.8687 2.2764
23, 4.5691 1.4076 5.9917
24. 7.3887 0.8383 2.0192
25. 6.6695 2.9652 5.4201
26. 2.3941 6.8428




Table 13. Parameters of the Exponential curve y = ab*
fitted to the shank length data of the indi-
vidual desi ducklings

——__Llesi male w—___Desi_tfemale
Birds a b a b
1. 25.86%6  1.0860 24.0931 1.0940
2. 28.8594 1.0810 24.7672 1.0975
3. 29.3121  1.0902 26.8148 1.0806
4. 25.6076  1.0836 32,1809 1.0775
5. 29.4732 1.0835 30.1613 1.0821
6. 26.3847 1.0875 28.2664 1.0843
7. 25.6240 1.0780 27.73%66 1.,0875
8. 27.2597 1.C894 24,7073 1.0863
9. 27.5154  1.0868 31.2725 1.0801
10. 27.3330  1.0937 29.2618 1.0817
. 27.6524  1.0847 26.728% 1.0810
12. 26.2864  1.0890 28.6227 1.0835
13, 27.6927  1.0881 29.6444 1.0788
14. 28.1437 1.0886 30.1633 1.0805
15. 28.5328 1.0860
16. 29.5258 1.0823
17. 27.8226 1.0812
18. 27.5061 1.0781
19, 27.6668 1.0772
20. 26.8288 1.0797
21, 30.7763 1.0813
22, 26.1817 1.0946
23. 26.9356 1.0814
24, 29.8597 1.0847

25. 27.7739 1.0920




Table 14. Parameters of the Exponential curve y = ab

71

X

fitted tc the shank length data of the individual
WP ducklings

10.
1.
12.
13.
14.
15.
16.
i7.
18.
19.

25.9642
26.1052
23,1270
22.8924
23.8219
23.3401
23.7835
24.1983
27.8363
25.2138
25,9013
23.7945
25.5833
21.6571
26.3640
26.5622
22.2477
22.3963
25.3%029
25.1353
24.9335
22,8384
22,2901
23,5512
24.4252
22.3768

le ___V¥P _female______
b a b
1.0785 29.4158 1.0807
1.0927 26.9885 1.0923
1.0666 27.3034 1.0881
1.0822 27.6315 1.0860
1.0796 24.8911 1.1009
1.095% 22.3689 1.0770
1.0916 27.1121 1.0903
1.0818 21.8636 1.0907
1.0894 25.2001 1.0941
1.0990 24.6865 1.0959
1.0991 23,4064 1.0758
1.0886 28.2343 1.0812
1.0964 27.8062 1.0875
1.0895 23.5912 1.0865
1.0836 25.9577 1.0925
1.093%6 26.58717 1.0924
1.0935 25 .4021 1.0952
1-0786 28.93%64 1.0835
1.0889 25.5807 1.0972
1.0935 22.8844 1.0851
1.0957 28.9582 1.0307
1.0776 24.6976 1.0825
1.0858 27.6605 1.0883%
1.0723 22.1460 1.0936
1.0916 26.8232 1.0924
1.0921 30.799% 1.,0807




Table 15. The parameters, coefficient of determination (r2) and standard error of

the estimate (s) of the shank length when the exponential equation y = ab
was fitted for the average shank length

X

Groups a b r2 s Fittea equation
Des1 male 27.3986 1.0864 0.8848 7.3981 = 27.3986 x (1.0864 )%
Desi female 28.1867 1.0835 0.8679 7.7599 = 28.1867 x (1.0835)%
Desi ducks 27.9025 1.0846 0.8743  7.6276 = 27.9025 x (1.0846,%
WP male 24.3492 1.0878 0.9581 4.1229 = 24.3492 x (1.0878)%
WP female 26.1035 1.0876 0.9169 6.1615 = 26.1035 x {1.0876)%*
WP ducks 25.2423 1.0878 0.9380 5.1559 = 25,2423 x (1.0878)%

2L



Pable 16, Analyuis of verisnce for 'b' velues \growth rate) of the four
groups when exponenticl sgqualion was Fitted

source DF 98 B3 r
Betwesn group 3 00029 «GO0097T Je24 B3
Within group 87 «QO3T < O0004 %

H3 lndicutes Mon sigpificance

o)



Table

17. The square of the coefficient of correlation
between the observed and the expected shank
length when the Exponential equation was fitted.

_____________ Groups_____ ———
Birds Desi male Desi female WP male WP female
1. 0.8512 0.8425 0.8922 0.8192
2. 0.7782 c.8617 0.8429 0.7289
3. 0.7010 0.7853 0.9241 0.7621
4. 0.8202 0.6509 0.9733 0.7530
5. 0.7328 0.6844 0.9649 0.8056
6. 0.8459 0.7582 0.9276 0.9563
T. 0.8828 0.7129 0.9088 0.7424
8. C.T7340 0.8564 0.9684 0.9564
9. 0.7809 0.6638 0.8080 0.8348
10. C.7214 0.6808 0.8240 0.8361
1. 0.8131 0.7972 0.77117 0.9415
12. 0.8133 0.7222 0.9054 0.7501
13. 0.7415 O.71717 0.8829 0.6986
14. 0.6999 ¢.6808 0.953%6 G.9161
15. 0.7261 0.9258 0.8711
16. 0.6464 0.8265 0.8179
17. 0.7642 0.9610 C¢.7996
i8. 0.7903 0.9833 0.7683
19. 0.8515 0.8716 0.7966
20. 0.8768 0.8205 ¢.9852
21, 0.6728 0.8755 0.8323
22. 0.7192 0.9778 0.9202
23. 0.8018 0.9658 0.7455
24. 0.6757 0.9837 0.9577
25. 0.7258 C.8883 0.7843
26. 0.9158 0.6952

1
(<

J



Table 18. Standard error of the estimate (8) of the shank
lenzth when the Exponential equation was fitted

Birds ~ ~-—mereeeeme Groups
Desi male Desi female WP male WP female
1. 5.7066 6.2681 4.2586 6.5227
2. 7.1629 6.3841 6.6304 9.C394
De 10,0645 6.5231 2.5241 7.9744
4. 5.9944 9.6755 2.0117 T7.9394
5. 8.4620 9.,2921 2.2827 8.0431
6. 6.0835 7.8069 4.2325 2.2765
7. 4.3455 8.8823 4.5223 8.5630
8. 8.6377 5.3819 2.3109 2.8297
9. 7.5344 9.6440 T.4082 6.7246
10. 9.5266 9.0065 7.5270 6.7675
11, 6.7031 6.3456 8.8535 2.6864
12. 6.8700 8.4219 4.3796 T.5237
13. 8.4618 8.0909 5.961C 9.1732
14. 9.4027 9.1191 2.8375 3.9428
15. 8.6763 3.9484 5.9532
16. 9.7844 T7.2020 T.2554
17. T.1767 2.8599 7.6286
18. 6.3066 1.4487 7.7001
19. 5.2049 5.4526 7.9862
20. 4.8104 6.9295 1.5730
21. 9.5338 5.9307 6.1819
22. 9.3044 1.6711 3.7497
23. 6.3772 2.3583 8.4084
24. 9.7656 1.3463 2.9638
25. 9.3385 5.1385 T7.9752
26. 4.1238 9.0659

-




Pable 19. The papareters of the Lodified exzroncntiz L
gurve ¥ = k ¢ &b~ fittei to the datn of shank
length of the individuel oesi wale ducklin-s

- e -t e o - o AL e

Birda k .1 b
1 626320 -4 Te ST 0.8146
2 628750 ~47,012¢ {7538
3 66,8165 =55.577C Uebub2
4 59.407 -45.2424 Le 7921
5 64,0651 -51.733¢ 07159
6 6T7.4122 -51.8285 va&344
7 65.46%4 ~45.5626 - 8755
o 6243565 ~52.7759 GoTIST
g 64,9828 ~5 0,096 3 Qe TT97

10 65 .1754 58 o 3087 0. 7207

11 65 2500 =45 45251 e 30%4

12 64.3762 -50.2009 47869

13 £3.4009 ~51.9926 « T334

14 61'764’ —560037? {306476




Table 20. The parameters of the Modified Expomential
curve y = k + ab® fitted to the data of shank
length of the individual Desi female ducklings

Birds k a b
1, 68.1039 -53%.3894 0.8511
2. 82.0565 -65.6425 0.8897
3. 58.5339 -43.9432 0.7633
4. 63.3318 =55.92T4 0.5925
5. 63.8521 -52.5828 0.6862
6. 62.1009 ~49.4627 0.7287
7. 62.2269 ~51.4140 0.7133
8. 61.2813 =45.7426 0.8265
9. 63.1933 -56.3064 0.6067

10. 60.6669 -52.4327 0.6452

11, 61.4286 -45.0590 0.8034

12, 62.1853 -50.3728 0.7134

13. 60.4927 -49.6868 0.6713

14. 61.7691 -54.7441% 0.6296

15. 62.0125 -52.8143 0.6815

16. 60.4306 =59.4351 0.5623

17. 58.9990 -46.2603 0.7178

18. 59.7908 -43.3116 0.7809

19. 65.8172 -45.9173 0.8498

20. 81.1960 -59.0388 0.9152

21. 62.8614 ~56.1727 0.6119

22, 62.1258 -54.8862 0.7046

23. 60.5601 -45.3426 0.7821

24. 62.9273 -57.6864 0.6169

25. 63.4898 ~56.4385 0.6814




Table 21. Paremeters of the Modified exponential curve
¥ = k + ab® fitted to the data of shank length
of the individual WP male ducklings

Birds k a b
1. 66.8560 -45.7918 0.8850
2. 75.8402 -58.4709 0.8675
3. 271.79117 -250.7355 0.9901
4. 410.1250 -388.5805 0.9921
5. 145.1513 -126.8053 0.9628
6. 117.7228 -98.6589 0.9525
7. 247.5208 -226.0196 0.9851
8. 65 .8403 -51.1861 0.77417
9. T1.7969 -57.9418 0.8340

10. 65.C350 -57.9885 0.7315

11. 92.7258 -74.1660 0.9336

12. 94.4167 =75 .8300 0.9147

13. 304.6500 ~-286 .0099 0.9880

14. 76.2944 -55.4345 0.9001

15. 68.6574 -54.7831 0.8077

16. =50.2361 T0.6764 1.0407

17. -53.7841 74.6693 1.0317

18. 73.1066 =55 .4835 0.8777

19. 68.1605 -53.3723 0.8347

20. 87.2892 -69.5821 0.9065

21, 9.8428 13.6004 1.1108

22. -163.2708 183.7256 1.0154

23, -169.2813 191.4348 1.0124

24. T71.3938 -54.2203 0.8TM

25, 123.7829 -105.8806 0.9589




Table 22. Parameters of the Modified exponential curve
y = k + ab® fitted to the data of shank length
of the individual WP female ducklings

Birds k a b
1. 70.7516 -49.53%98 0.8422
2. 62.1495 -53.7359 0.6975
3 64.6250 -51.1909 0.7708
4. 62.3983 -49.4901 0.7440
S5e 66.4803 -55.5130 0.7871
6. 949.0000 -928.5561 0.9971
7. 62.9349 -53.0483 0.7256
8. -16.4074 37.1193 1.0652
9. 78.5556 ~-61.3620 0.8833
10. 82.9354 -66.27T75 0.8951

1. 60.6454 -47.3852 0.7296

12. 62.1989 ~52.7459 0.7009

13. 140.0089 -119.7247 0.9657

14. 79.1806 -61.3620 0.883%3

15. 65.C884 ~52.8046 0.7743
16. 69.6077 -55.1331 0.8301

17. 64.1060 -49.3370 0.7525

18. 66 .7959 -54.5751 0.7922
19. -4.3542 26.7823 1.0785

20. 66.5785 -48.3166 0.8099

21, 96.2450 ~T75.9535 0.9422

22. 63.9832 ~51.6944 0.7457

23. -18.2285 39.0783 1.0657

24. 64.4084 -52.5198 0.7569

25. 63.2626 -53.4095 0.6510




Table 23. The parameters, coefficient of determination (rz) and standard er
of estimate (8) of the shank length when the Modified exponential
¥y = k + ab® was fitted to the average shank length

roups k a b r 8 Fitted equs
esi male 62.9767 -49.5592 0.7612 0.9432 3.8037 ¥y = 62.9767-49.
esl female 61.4871 -48.8996 0.7260 0.9344 4.0959 ¥y = 61.4871-48.
esl ducks 61.9723 -49.0557 0.7391 0.9381 3.9761 ¥y = 61.9723-49.
P male 82.7114 -63.8741 0.9179 0.9864 1.5667 y = 82.7114-63.
P female 66,8004 -50.2967 0.8343 0.9712 2.5190 y = 66.8004-50.

P ducks T71.0621 -53.2808 0.8748 0.9801 1.9855 y = 71.0621-53.




Table 24. inalysls of varicnce of

b values (srowth perumeters; of the four

Jrcups wnen the mocdlfied espenentisl curve wea falted
wourece b¥ w3 X ¥
Retween roup 3 OB 47 C.1949 13.78%x

within ~roup 85 GaB3T3 0,099
*« Indicates ol m.fietnce 3t 12 leovel

(D matrix for comparison between group meang

Desl male wesi femole P male Wl fopole feans
Dasi wale 0o BE5OT 0.06283 Ue6H 83 UeTHE9
Desi feucle CauB5T8 0.05578 U.7210
WP rale 0.05578 La9274
Wi fennle Jew 355

- o

[ T Y

(o
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Table 25. Square of the correlation coefficient (r2)

between the observed and the expected shank
length when the modified exponential curve
was fitted.

Birds Desi male Desi fz;Zi:S WP male WP female
1. 0.9507 0.9527 0.9820 0.9808
2. 0.9603 0.9701 0.9785 0.9268
3. 0.8908 0.9297 0.9706 0.9474
4. 0.9200 0.8814 0.9904 0.9423
5. 0.9370 0.9294 0.9809 0.9419
6. 0.9632 0.9269 0.9808 0.9921
7. 0.9730 0.9217 0.9686 0.9221
8. 0.9210 0.9649 0.9538 0.9753
9. 0.9334 0.8884 0.9525 0.9727

10. 0.9204 0.8980 0.8954 0.9572

11. 0.9691 0.9618 0.9854 0.9336

12. 0.9411 0.9193 0.9727 0.8989

13. 0.9272 0.9030 0.9807 0.9864

14. 0.8849 0.8554 0.9867 0.9722

15. 0.9063 0.9544 0.9268

16. 0.8117 0.9819 0.9553%

17. 0.9212 0.9875 0.9305

18. 0.9510 0.9772 0.943%4

19. 0.9760 0.9600 0.9943

20. 0 9747 0.9791 0.9709

21. 0.8904 0.9660 0.9793

22, 0.9031 0.9857 0.9359

23. 0.9324 0.9919 0.9852

24. 0.8711 0.9787 0.9382

25. 0.8926 0.9816 0.9125

§2



Table 26. Standard error of the estimate of the shank
length when the modified exyponential curve was

fitted
Birds - Groups
Desi male Desi female WP male WP female

1. 3.1874 5.2884 1.5857 1.5857
2. 3.0283 2.8125 2.3209 2.3209
3. 6.4780 3.7221 1.5294 1.5294
4. 3+9953 6.3460 1.0942 4.2103
5 4.2864 4.6152 2.0703 0.8996
6. 2.8682 4.3526 1.9471 4.8443
T. 1.9404 4.6883 0.6739 2.,0138
8. 4.8704 2.5603 3.4942 2.5834
9. 4.1660 6.2227 3.7125 3.3087
10. 5.1881 5.5314 4.1046 3.9842
11. 2.6424 2.7260 1.6399 5.4726
12. 3.7894 4.6731 2.6891 1.7819
13, 4.5627 5.1098 1.7012 2.6083
14. 6.2653 6.8274 1.5027 4.54117
15. 5.3232 3.6316 5.4511
16. 8.3977 1.8013 4.1836
17. 4.2394 1.1835 4,0546
18. 3.0250 2.1906 0.8983
19. 2.0433 3.1358 2.5522
20. 6.1652 2.2835 1.8047
21, 5.5846 1,8816 4.2311
22. 3.7154 1.3877 1.6559
23. 6.8489 0.8602 4.2047
24. 5.9130 2.0661 5.2368

25 1.8252




x
iable 27. larametars of the Haperbr curve y = ka®
fitted vo ihe dst of shark length of the
individual Jesi mate aucklinss.

Birds X = b
1 60,3832 Ga3049 0.7488
é 61,794 $e3130 .69%94
3 66.0974 G375 V.. B
4 5L.0318 C.3058 L7330
8 6%e3417 Q.21 346573
6 6443347 2591 G 7675
7 61.2401 C.3446 C.G202
8 61.6560 ve2564 Ce6551
9 25007 2,285 57168
10 64.3827 G.2414 C.6581%
i1 532383 . 3008 3,7382
i2 6245802 Cellb1 27335
13 625642 0.2689 C6730
14 61.4408 Te2366 Le5I4u
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Table 28. Parameters of the Gomperts curve y = ka

fitted to the data of shank length ofthe
individual Desi female ducklings

Birds k a b
1. 64.2417 0.2732 0.7824
2. 73.1318 0.2561 0.8122
3. 57.6650 0.3162 0.7092
4. 63.2104 0.2604 0.5461
5. 63,3779 0.2749 0.6298
6. 61.4438 0.2891 0.6741
7. 61.6339 0.2675 0.6562
8. 58.7454 0.3066 0.7607
9. 63.0538 0.2557 0.5608
10. 60.4303 0.2626 0.5956
11, 59.6986 0.3187 0.7417
12, 61.6314 0.2822 0.6592
13. 60.1719 0.2864 0.6208
14, 61.5758 0.2573 0.5815
15. 61.5961 0.2620 0.6267
16. 60.3565 0.2215 0.5193
17. 58.4600 0.3007 0.6656
18. 58.7046 0.3317 0.7262
19. 62.6300 0.3440 0.7875
20. 70.6059 0.3224 0.8474
21, 62.6740 0.2505 0.5612
22, 51.5686 0.23617 0.6469
23. 59.4091 0.3151 0.7267
24, 62.7340 0.2373 0.5664
25. 63.0085 0.2374 0.6225
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Table 29. The paramseters of the Gompertz curve y = kab

fitted to the data of s hank length of

the individual WP male ducklings.

X

Birds k a b

1. 61.1972 0.3527 0.8168
2. 69.9264 0.2788 0.7925
3. 85,7565 0.2487 0.9265
4. 106.1308 0.1986 0.9254
5. 97.0098 0.2257 0.9189
6. 85 .0881 0.2272 0.8721
7. 81.6768 0.2452 0.8720

8. 90.1140 0.2425 0.9066

9. 64.4007 0.2879 0.7110
10. 68.1106 0.2551 0.7606
1. 63.9939 0.2253 0.6642
12. 72.3606 0.2705 0.8531
13, 80.0478 0.2549 0.8381
14. 93.0005 0.2075 0.9078
15. 67.81105 0.3223 0.8296
16. 65.9237 0.2676 0.7335
17. 317.9074 0.0657 0.9567
18, 192.0440 0.1100 0.9543
19. 66.7848 0.2913 " 0.8046
20. 64.8324 0.2700 0.7640
21. 74.3159 0.2601 0.8237
22. 4.7715 4.9054 1.0383
23, 143.2568 0.1453 0.9396
24. 114.6839 0.1942 0.8033
25, 65.1767 0.2898 0.7442
26. 80,0722 0.2356 0.87T1
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Table 30, The parameters of the Gompertz curve y = kab
fitted to the shank length data of the individual
WP female ducklings

Birds k a b
1. 67.1462 0.3337 0.7723
2. 61.5631 0.2445 0.6357
3 63.2266 0.2788 0.7059
4. 61.4728 0.2835 0.6831
5. 64.4307 0.2435 0.7156
6. 98.0009 0.2115 0.9272
7. 62.0988 0.2552 0.6624
8. 21479.64 0.00098 0.9856
9. T71.0567 0.2697 0.8079

10. 73.7797 0.2559 0.8204
11. 103.48 0.2084 0.9280

12. 59.9613 0.2981 0.6734

13. 61.6777 0.2590 0.6451

14. 85.2252 0.2447 0.8933

15. 71.6340 0.2776 0.8086

16. 63.6272 9.2695 0.7106

17. 66.5336 0.2670 0.7612

18. 63.0561 0.2980 0.6960

19. 64.8522 0.2565 0.7241

20. 335212.3 0.000067 0.9907

21. 64.3143 0.3234 0.7439

22. 75.1125 0.2823 0.8723

23, 63.0028 0.2732 0.6842

24. 2230.698 0.0095 0.9769

25. 63.1913 0.2654 0.6920

26, 62.9954 0.2723 0.6002




Table 31. Anslysis of vaerisnce of 2% values {growsh rate) of the four

groups when the Gumperts esguution wes fitted

Jource oF .5 Had ¥
Between group 3 G.%154 G105 0.38 ¥3
#ithin grovp 87 23.9415 Ga2752

B. Indicates Non elgnificance

88
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Table 32. The parametera, coefficient of determination (r2) standard error of the
estimate (s) of shank length when the Gompertz curve y =  kaP* wag
fitted to the average shank length
ips k a b r? 8 Fitted equations
X
i male 61.8298 0.2871  0.6997  0.9T11  2.566% 61.8208 z (0.2871)(0-6997)
X
L female 60.8011 0.2887  0.6690  0.9680  2.6772 60.8011 x (0.2887)¢0+6690)
X
{ ducks 61,1420 0.2885  0.6805  0.9694  2.6261 61.1420 x (0.2885)(0+6805)
X
sale 69.6167 0.2872  0.8427  0.9918  1.1947 69.6167 x (0.2872)(0-8427)
b4
female 63.6909 0.2981  0.7656  0.9850  1.767T1 63.6909 x (0.2981)(0-7656)
X
lucks 65.2615 0.2991 0.8029 0.9891 1.4412 65.2615 x (0.2991)(0+8029)

[a ) *]



Table 33. Square of the correlation coefficient (r2)
between the observed and the expected shank
length of the four groups when the Gompertz
curve was fitted.

Birds Desi male Desi female WP male WP female
1. 0.9697 0.9704 0.9837 0.9830
2. 0.9796 0.9820 0.9883 0.9684
3. 0.9403 0.9595 0.9723 0.9739
4. 0.9492 0.9438 0.9910 0.9716
5e 0.9700 0.9664 0.9918 0.9703
6. 0.9789 0.9622 0.9842 0.9932
7. 0.9792 0.9614 0.9857 0.9616
8. 0.9616 0.9796 0.9972 0.9741
9. 0.9618 0.9476 0.9771 0.9824

1C. 0.9625 0.9501 0.9737 0.9702
1. C.9834 0.9787 0.9397 0.9881

12, 0.9668 0.9590 0.9898 0.9666

13. 0.9634 0.9496 0.9816 0.9465

14. 0.9451 0.9228 0.9841 0.9822

15. 0.9544 0.9911 0.9828

16. 0.9003 0.9743 0.9584

17. 0.9567 0.9823 0.9750

18. 0.9726 0.9884 0.9573

19. 0.9851 0.9866 0.9693

20. 0.9771 0.9774 0.9944

21, 0.9477 0.9862 0.9840

22. 0.9528 0.9628 0.9846

23. 0.9603 0.9868 0.9678

24, 0.9365 0.9921 0.9848

25. 0.9518 0.9873 0.9693

26, 0.9863 0.9599




Table 34. Standard error of the estimate (8) of the
ghank length of the four groups when the
Gompertz curve was fitted.

Birds Desi male Desi female WP male WP female
1. 2.4C47 2.5405 1.5119 1.8689
2. 2.0637 2.1441 1.6820 2.9061
3. 4.3509 2.7028 1.4824 2.5209
4. 3.,0529 3.8346 1.0577 2.5599
5. 2.7396 2.9326 1.0128 2.8756
6. 2,1125 2.9400 1.8569 0.8387
7. 1.6963 3.1029 1.6676 3.1627
8. 3.1423 2.1136 0.6237 2.0689
9. 3.0076 3.73584 2.3665 2,0514

10, 3.3213 34758 2.6913 2.7261

11, 1.8759 1.9686 4.2885 1.1490

12. 2.7349 3.1161 1.3521 . 2.6549

13. 3.0388 3.3509 2.1973 3.7143

14. 3.8727 4.4351 1.5428 1.7003

15. 3.3973 1.2158 2.0109

16. 5.1773 246002 3.2441

17. 2.9467 1.7777 2.5374

18. 2.1884 1.1343 3.1379

19. 1.5652 1.6441 2.8773

20. 1.9471 2.2977 0.8968

21, 3.7440 1.8269 1.8218

22. 3.6072 1.9861 1.5451

23. 2.7365 1.3365 2.8425

24. 4.2261 0.8507 1.6868

25. 3.7T177 1.5761 2.8095

26. 1.5611 3.1982




Taple 35. Thes parczeters of the

fitted %o the duta of

sesl male dacklin;s

- 2 e B Tt 8 P A O

92

Les1atic curve y = nfﬁ¢10b*cxj
shenk length of the inlivicusa.

Birds a b c
] 62.1550 0.2161 -0e13%4
2 61,5516 lec 91 ~Us 1851
3 651653 Leb3e ~Qec 382
4 556.7145 <1803 ~0a1704
5 G283 ved 4T3 - 0164
6 51,3667 G072 ~Ue1541
7 59.5588 Lec187 ~0a1178
& 61%8:9 0.2529 =J 42246
9 Je1420 0.2012 ~Ge1607
14 62.6T19 0.2659 ~De2356
11 61,5862 CaczBl ~GCal7e
1a 60.82351 a2 0073 ~Je¥Tel
13 61.1480 we2l1G7 -0e2%6c
14 62.40%%4 Ge2601 -0,2861

B
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Table 36. Parameters of Logistic curve y = a/f+10°*°%]
fitted to the data of shank length of the
indivadual desi female ducklings

Birds a b ¢
1. 59.7505 0.2502 -0.1600
2. 64.9321 0.2755 -0.1334
3 57.6706 0.1626 =0.1743
4. 63.5707 0.2027 -0.2630
5. 62.0423 0.2298 -0.283%0
6. 61.2603 0.2210 =0.2159
Te 60.0447 0.2224 =0.2792
8. 57.4762 0.2236 -0.1502
9. 63.0023 0.2404 -0.3892
10. 60.0447 0.2224 -0.2792
11. 56.5512 0.1640 -0.1809
12. 60.11501 0.1926 -0.2425
13. 60.2963 0.1796 =0.2072
14. 61.5273 0.1647 -0.2932
15. 62.2477 0.2321 -0.2192
16. 61.0105 0.2182 -0.3320
17. 58.7966 0.1921 -0.2073
18. 56.4527 0.1469 -0.1862
19. 58.7629 0.1457 -0.1503
20. 65.4356 0.2372 -0.0941
21. 63.0650 0.2410 -0.2689
22. 61.1270 0.2812 -0.2469
23. 57.5653 0.1457 -0.1791
24. 63.0962 0.2414 -0.2548

25. 64.3434 0.2694 -0.2117




Table 37. Parameters of the Logistic curve y=a/ﬁ+10

b+c%J

fitted to the data of shank length of the

individual WP male ducklings

Birds a b ¢
1. 63.0390 0.2557 -0.1060
2. 63.9730 0.2656 -0.1469
3 51.4286 0.1091 -0.0795
4. 104.8673 0.5514 =0.0495
5. 69.9765 0.2962 -0.0702
6. 73.0511 0.3514 -0.0845
7. 63.6252 0.24T1 ~0.1050
8. 17.3378 0.3734 -0.0672
9. 66.7958 0.2654 -0.1520
10. 65.7442 0.2837 -0.1540
1. 66.1531 0.3174 -0.1724
12. 61.2064 0.2509 -0.1068
13, 68.8797 0.2718 -0.1158
14. T1.9626 0.3562 -0.0695
15, 73.0387 0.3103 -0.0945
16. 67.2247 0.2839 -0.1458
17. 81.0000 0.4284 -0.7140
18, 108,2914 0.5692 -0.0459
19. 62.3825 0.2336 -0.1229
20. 60.7239 0.2456 -0.1803
21. 68.4559 0.3102 -0.1109
22, 126 .6539 0.6539 ~0.0449
23. 65.7507 0.2986 -0.0839
24. 81.9133 0.4085 -0.0541
25. 63.2195 0.2727 -0.1286
26. 64.8752 0.3048 -0.0876




Table 38. Parameters of the Logistic curve y = a/fi+10P+c%)
fitted to the data of shank length of the
individual WP female ducklings

Birds a b c
1. 64.0285 0.2373 -0.1528
2. 62.9866 0.3009 -0.2008
3. 60.4375 0.2116 -0.1957
4. 60.4201 0.2267 -0.1985
5. 66.4423 0.3352 -0.1658
6. 63.9835 0.2958 -0.0675
7. 61.4902 0.2388 -0.1945
8. 84.5272 0.4273 -0.0600
9. 61.6139 0.2554 -0.1521
10. 62.0536 0.2299 -0.1413
11. 62.5000 0.2499 -0.0709
12. 58.8088 0.1768 -0.2045
13. 60.3496 0.2106 -0.2038
14. 61.2485 0.2669 -0.1010
15. 67.2538 0.2699 -0.1249
16. 65.3854 0.2655 -0.1608
17. 60.6027 0.2442 -0.1869
18, 64.2407 0.2101 -0.1596
19. 65.1910 0.3080 -0.,1472
20, 511.8588 1.3275 -0.0355
2t. 63.6084 0.1887 ~0.1479
22. 64.03169 0.2222 -0.0888
23. 61.6206 0.2251 -0.1848
24. 91.3861 0.4859 -0.0596
25, 64.3719 0.2697 =0.17717

26. 63.0674 0.2263 -0.2664




Taeble 39. 3quare of the correlation coefficient (r2)
between the observed and the expected shank
length of the four groups when the Logistic
curve was fitted.

Birds Desl male Desi female WP male WP female
1 0.9807 0.9702 0.9813 0.9843
2 0.9865 0.9844 0.9910 0.9868
3 0.9515 0.9715 0.9748 0.9758
4 0.9531 0.9723 0.9896 0.9809
5 0.9788 0.9500 0.9924 0.9831
6 0.9821 0.9676 0.9838 0.9911
i 0.9846 0.9268 0.9860 0.9776
8 0.9777 0.9862 0.9962 0.9770
9 0.9743 0.8813 0.9869 0.9817
10 0.9618 0.9503 0.9814 0.9687
1 0.9880 0.9772 0.9676 0.9871
12 0.9715 0.9503 0.9898 0.9746

13 0.9540 0.9749 0.9829 0.9637
14 0.9385 0.9086 0.9844 0.9824

15 0.9744 0.9882 0.9883
16 0.8994 0.9838 0.9772

17 0.9682 0.9974 0.9648

18 0.9721 0.9907 0.9710

19 0.9854 0.9900 0.9791

20 0.9739 0.9719 0.9881

21 0.9695 0.9874 0.9905

22 0.9508 0.9798 0.9863

23 0.9619 0.9871 0.9794

24 0.9643 0.9938 0.9827

25 0.9762 0.9916 0.9835

26 0.9848 0.9667
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Pable 40. Standard error of the estimate (8) of shank
length of the four groups when the logistic
curve wag fitted

————

Birds Desi males Desi females WP males WP females
1 2.9585 3.6042 1.6855 1.8477
2 2.4241 2.8042 2.0980 2.4779
3 4.6559 3.2741 1.7551 3.3719
4 4.1294 3.4747 1.4805 2.8453
5 3.0599 4.5536 1.4029 3.2448
6 2.8891 3.8015 2.5183 1.4686
7 1.6780 5.6541 2.9473 3.2448
8 3.1742 2.1989 1.9434 2.711M
9 3.1486 6.8669 2.2273 2.8094

10 4.4575 4.4090 33469 3.7931
11 2.3044 2.8633 2.6343 1.7803

12 3.7519 4.5259 1.9103 3.1135

13 4.7660 2.9622 2.9639 3.8404

14 5.6334 6.2187 2.1827 2.0295

15 3.5624 1.8378 2.2672
16 6.4348 2.6059 3.3496

17 3.4804 1.9105 4.0421

18 2.9634 1.3482 2.9114

19 2.3092 2.0417 2.7152

20 2.6802 3.9096 2.1982

21 3.6546 2.2434 1.8925

22 5.0084 1.7244 2.0549

23 2.3812 2.1677 3.0022

24 4.0165 0.8446 2.6574

25 3.7122 2.1288 3.0691

26 2.3779 3.9262




Table 41. The pareameters, coefficiemt of determination (rz), standard error of estimate (a)

of shank length when the logistic curve y = a/ﬁ+10b"’°_i_? was fitted to the average
shank length.

naps a b [ r2 8 Fitted equations

1 male 61.1875 0.2189  -0.1867 0.9804 3.0715 = 61.1875/ 1410(0+2189~0.1867x)
1 female  60.3733 0.2078  -0.2075  0.9776 3.1872  y = 60.3733/ 1410(0+2078-0.2075x)
i ducks 60.6578 0.2117  -0.1993 0.9789 3.1245 = 60.6578/ 1410(0+2668-0.1993x)
male 64.5134 0.2668  =-0.1032 0.9948 1.4441 = 64.5134/ 14+10(0-2668-0.1052x)
temale 61.6621 0.2331  -0.1436  0.9910 1.9576 y = 61.6621/ 1410(0+2331-0.1436x)
ducks 62.1595 0.2401  -0.1238 0.9933 1.5755 = 62.1595/ 1410(0+-2401-0.1238x)
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Table 43. Parameters of Von-Bertalanffy equation

v = A(1-ve” %) fitted to the data of shank
length of individual WP ducklings
where A = 67 mn

Birds — WP male WP female
] k b k
1 0.6944 0.1256 0.6973 0.2078
2 0.7868 0.2109 0.6829 0.2058
3 0.6943 0.0684 0.6800 0.1899
4 0.7644 0.1107 0.6575 0.1794
5 0.7446 0.1119 0.8618 0.2432
6 0.8486 0.1751 0.7319 0.0865
7 0.7886 0.1546 0.6793 0.1966
8 0.7590 0.1259 0.8162 0.1291
9 0.7954 0.2468 0.7704 0.1906
10 0.8518 0.2402 0.7904 0.1930
1 0.8476 0.2658 0.7167 0.0919
12 0.7580 0.1374 0.6291 0.1613
13 0.9583 0.2660 0.6258 0.1896
14 0.7931 0.1171 0.7548 0.1280
15 0.7914 0.1778 0.8307 0.2184
16 0.8452 0.2467 0.79T1 0.2272
17 0.8423 0.1479 0.7545 0.1981
18 0.7583 0.0967 0.6775 0.2082
19 0.7496 0.1637 0.7892 0.2238
20 0.7473 0.1790 0.8052 0.1281
21 0.8361 0.2083 0.6975 0.1951
22 0.7627 0.1017 0.7354 0.1290
23 0.7797 0.1143 0.6714 0.1999
24 0.7237 0.0893 0.8398 0.1461
25 0.7746 0.1620 0.7500 0.2206
26 0.7815 0.1302 0.5949 0.2259

100
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Table 44. The parameters, coefficient of determination (r2) and standard error
of estimate (s) of shank length when Von-Bertalaenffy equation was
fitted for the averages.
Groups b k r2 8 Fitted equstion
Desi male (A = 66)  0.6906  0.1959 0.9668 2.8496 = 66(1-0.6906 x e 0-1959 t,
Desi female (A = 66) 0.6475  0.1888  0.9654  3.1867 = 66(1-0.6475 x ¢~0+1888 %,
Desi ducks (A = 66) 0.6629  0.1914 0.9667 3.0219 = 66(1-0.6629 x o 0-1914 1t
WP male (A = 67) 0.7632  0.1453 0.9732 2.3746 = 67(1-0.7632 x o~ 0-1453 t)
WP female (A = 67)  0.7249  0.1698 0.9760 2.2351 = 67(1-0.7249 x o70-1698 t,
WP ducks (4 = 67) 0.7426 0.1559 0.9774 2.1234 = 67(1-0.7426 x ¢~0+1559 %,
-+
S
)
o
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Table 42. Parameters of Von-Bertalanffy equation
v = A(1-be ¥%) fitted to the data of shank
length of the individual desi ducklings
vwhere A = 66 mm

Birds Desi male Desi_female
b k b k
1 0,7278 0.1661 0.7655 0.1706
2 0.6562 0.1938 0.8713 0.2338
3 0.8261 0.3910 0.6510 0.1435
4 0.6898 0.1426 0.5481 0.2630
5 0.6518 0.2350 0.5970 0.2398
6 0.7452 0.1903 0.6606 0.2013
7 0.6896 0.1240 0.6376 0.2011
8 0.6714 0.2068 0.7161 0.1409
9 0,7004 0.2072 0.5635 0.2567
10 0.7113 0.2632 0.5806 0.1905
11 0.7065 0.1971 0.6568 0.1445
12 0.7298 0.1919 0.6252 0.1976
13 0.6759 0.2141 0.5953 0.1861
14 0.6457 0.2260 0.5786 0.2143
15 0.6566 0.2215
16 0.5544 0.1991
17 0.6396 0.1640
18 0.6388 0.1431
19 0.6666 0.1500
20 0.7003 0.1535
21 0.6015 0.2554
22 0.6845 0.2120
23 0.6653 0.1536
24 0.6179 0.2570
25 0.7421 0.2709
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Table 46. Square of the correlation coefficient (r2)
between the observed and the expected shank
length of the four groups when Von-Bertalanffy
equation was fitted.

Birds Desi male Desi female WP male WP female
1 0.9659 0.9543 0.9839 0.9791
2 0.9750 0.9241 0.9616 0.9663
3 0.8892 0.9555% 0.9681 0.9631
4 0.9516 0.9536 0.9552 0.9643
5 0.965% 0.9597 0.,9632 0.9441
6 0.9637 0.9621 0.9267 0.9787
7 0.9769 0.9532 0.9531 0.9581
8 0.9587 0.9783 0.9648 0.9096
9 0.9508 0.9589 0.9596 0.9575

10 0.9479 0.9436 0.9330 0.9330

11 0.9760 0.9675 0.9244 0.97T1

12 0.9572 0.9530 0.9712 0.9586

13 0.9568 0.9519 0.8868 0.9387

14 0.9541 0.9362 0.9450 0.9636

15 0.9588 0.9602  0.9414

16 0.9242 0.9449 0.9447

17 0.9583 0.9157 0.9529

18 0.9631 0.9444 0.9545

19 0.9787 0.9712 0.9515

20 0.9707 0.9635 0.9178

21 0.9571 0.9477 0.9771

22 0.9505 0.9164 0.9646

23 0.9577 0.9510 0.9598

24 0.9496 0.9668 0.9122

25 0.9486 0.9735 0.9614

26 0.9608 0.9625




Table 47. Standard error of the estimate (s) of shank
length of the four groups when Von-Bertalanffy
equation was fitted.

Birds Desi male Desl female WP male WP female
1 2.5767 3.1789 1.5472 2.,0696
2 2.4909 5.0867 3.1816 3.4723
3 5.9077 3.0638 1.5975 3.25717
4 3.0120 5.1112 2.7501 3.2896
5 3.3567 4.4526 2.4372 4.3566
6 2.8101 3.2618 4.6149 1.5675
7 1.8330 4.1840 3.2730 3.6352
8 3.6736 1.9693 2.6422 4.3887
9 3.4507 5.0018 3.4364 3.2136

10 4.2267 4.7650 4.6591 4.1448

1 2.2565 2.6376 4.9374 1.6389

12 3.0917 4.0026 2.3498 3.4187

13 3.6115 3.9696 T.4042 4.8175

14 4.2640 5.0242 3.2011 2.5556

15 3.6629 3.5698 4.3157

16 5.8689 4.3646 3.9056

17 3.2145 4.8985 3.4725

18 2.7885 2.8110 3.3298

19 1.8978 2.4568 3.6369

20 2.2395 2.9209 4.2154

21 4.3640 4.0630 2.1457

22 4.2395 3.5396 2.4601

23 2.9492 2.9600 3.5594

24 4.6875 2.,0003 4.7269

25 3.8123 2.4654 3.1314

26 2.7633 4.1674
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Table 49. Parameters of the second degree equation
y=8+bx + c12 fitted to the data of shank
length of the individual Desi female ducklings

Birds a b c
1 6.3297 -0.2363 0.77TT
2 6.5165 -0.2253 0.8167
3 6.7772 -0.3102 0.7955
4 9.5629 -0.5244 0.9278
5 9.3494 -0.4978 0.8919
6 T.9825 -0.3836 0.8525
7 8.7987 =0.44T1 0.8477
8 5.8392 -0.2238 0.7631
9 9.6036 -0.5212 0.9430

10 8.9238 -0.4733 0.8645

11 6.7403 -0.3062 0.7950

12 8.4835 -0.4286 0.8564

13 8.2405 -0.4218 0.8643

14 8.9728 -0.4728 0.8857

15 8.6411 -0.4323 0.8667

16 9.4416 -0.5130 0.8735
17 7.3614 -0.3504 0.8264

18 6.7285 -0.3109 0.8043

19 5.8694 -0.2375 0.8111

20 5.3714 =0.1901 0.8023

21 9.3566 -0.4995 0.9082

22 8.9780 -0.4451 0.8331

23 6.6499 -0.2927 0.8044

24 9.4968 -0.,5022 0.8973

25 9.0627 ~-0.4473 0.8732

- - -
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Table 50. Parameters of the second degree equation
y=8+D0x + cx2 fitted to the data of shank
length of the individual WP male ducklings

Birda a b c
1 4.9253 -0.167T14 0.7730
2 6.9785 =-0.2752 0.8335
3 3.0110 =0.0714 0.6499
4 2.8719 -0.0017 0.7100
5 3.1508 =-0.0245 0.7253
6 4.5884 -0,0829 0.7736
1 4.9286 -0.1264 0.7658
8 337714 -0.0310 0.7454
9 7.6461 -0.3329 0.8693
10 T.4490 -0.2952 0.8341
11 8.3581 -0.3691 0.8533
12 4.9268 -0.1411 0.7515
13 6.1476 -0.1861 0.8425
14 3.2560 -0.0142 0.6989
15 4.7710 =0.1226 0.8181
16 T.3304 -0.2975 0.8522
17 3.2870 -0.0097 0.7369
i8 2.1771 -0.0427 0.6852
19 5.9308 -0.2110 0.7952
20 7.0542 -0.2904 0.8045
21 6.2597 -0.2103 0.8154
22 1.8392 -0.0729 0.6983
23 3.0427 =0.0042 0.7050
24 2.3444 -0.0127 0.6924
25 5.6461 -0.1846 0.7815
26 4.5057 -0.1046 0.7240




Table 51. Paremeters of the second degree equation

¥ =& + bx + cx° fitted to the shank length
data of the individual WP female ducklings.

Birds a b []
1 6.9978 -0.3054 0.87175
2 8.8684 -0.4398 0.8493
3 8.0934 -0.3846 0.8412
4 8.0784 -0.3916 0.8408
5 7.8442 -0.3277 0.8301
6 3.0587 =0.0422 0.6693
7 8.4773 -0.4113 0.8444
8 2.8659 -0.2972 0.7153
9 6.8919 -0.2710 0.8108
10 6.6461 -0.2450 0.8049
11 3.4023 -0.0672 0.6931
12 T.7775 -0.3818 0.8364
13 8.9476 -0.4585 0.8492
14 4.4093 -0.1071 0.7393
15 6.3229 -0.2185 0.8328
16 7.2994 -0.2995 0.8469
17 7.5887 ~0.3249 0.8188
18 7.7692 -0.3626 0.8720
19 7.8661 -0.3387 0.8341
20 2.3689 =-0.0597 0.7278
21 6.,7650 -0.2870 0.8638
22 4.3489 -0.1071 0.7566
23 8.4261 -0.4096 0.8522
24 3.2575 =0.0117 0.7342
25 7.9923 -0.3604 0.8496
26 9.1464 -0.4815 0.9056
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Table 52. Square of the coefficient of correlation (r?)
between the observed and the expected shank
length of the four groups when the second
degree equation was fitted.

Birds Desi male Desi female WP male WP femals
1 0.7478 0.7499 0.7889 0.6958
2 0.6461 0.T773 0.7427 0.6043
3 0.5746 0.6593 0.8360 0.6389
4 0.7109 0.4983 0.9216 0.6245
5 0.5968 0.5395 0.9040 0.7090
6 0,7416 0.6293 0.8654 0.8873

7 0.7785 0.5814 0.8342 0.6195
8 0.6081 0.7520 0.9059 0.9184
9 0.6629 0.5146 0.6943 0.7379

10 0.5996 0.53M 0.7312 0.7483

11 0.6936 0.6711 0.6699 0.8640

12 0.7048 0.5868 0.8227 0.6148

13 0.6158 0.5747 0.8052 0.5677

14 0.5684 0.5384 0.9023 0.8393

15 0.5952 0.8417 0.0806

16 0.5028 0.7246 0.7149

17 0.6332 0.9177 0.6967

i8 0.6593 0.9445 0.6430

19 0.7334 0.7759 0.6843

20 0.7734 0.7184 0.9508

21 0.5279 0.7899 0.7920

22 0.5994 0.9489 0.8402

23 0.6815 0.9143 0.6200

24 0.5365 0.9316 0.9156

25 0.6028 0.7994 0.6710

26 0.8451 0.5499
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Table 53. Standard error of estimate (s) of s hank length
of the four groups when the second degree
equation was fitted

Birda Desi male Desi female WP male WP female
1 28.3939 26 .6702 28.2320 32.3054
2 31.7247 27.4369 28.8557 30.5892
3 33.1401 29.3194 24.7184 30.3404
4 28.0367 35.8128 24.8377 30.6810
5 32.6828 33.5721 25.7787 28.1553
6 28.9640 31.2272 25,6529 24.1343
7 27.7358 31.0746 26.0268 30.4172
8 30.5591 27.0710 26.2289 23.8989
9 30.4023 34.8562 30.9101 27.8978

10 30.9593 32.6334 28.2367 27.3642

1 30.4215 29.2102 29.4627 25.2160

12 29.0438 31.7270 25.9738 31.0557

13 30.9275 32.6308 28.2216 31.1969

14 31.77TT1 33.5057 23.6287  25.7003

15 31.8704 28.7338 28.5699

16 33.1481 29.5904 29.55T

17 30.6110 24.3091 28.3421

18 29.9222 24.3035 31.9988
19 29.9389 27.7432 28.7579

20 29.1423 27.9107 24.9325

21 34.4613 27.5582 31.6059

22 29.7266 24.8703 26 .7709

23 29.4131 24.2404 30.8697

24 33.6021 25.4142 24.2033

25 31.4583 26.8678 30.0229

26 24.4805 34.2007




Table 54. The perameters, coefficlient of determination (r2), standard error of
estimate (8) when the second degree equation y = a + bx + cx2 was
fitted to the average shank length

roups a b c r 8 Fitted equation

81 male 7.6156 ~0.3503 0.8384 0.6611 30.2973 ¥y = T7.6156-0.3503x + 0.8384x2

8i female 7.9631 -0.3877 0.8461 0.6213 31.1555 ¥y = 7.9631-0.3877x + 0.846112

s ducke 7.8392  -0.3743 0.8434 0.6359 30.8458 y = 7.8392-0.3743x + 0.8434x°
male 4.8389 -0.1309 0.7665 0.8361 26 .5493 ¥y = 4.8389-0.1309x + 0.766512
female 6.5975 -0.2664 0.8113 0.7334 28.6971 ¥y = 6.5975-0.2664x + 0.8113x2
ducks 5.7368 -0,2006 0.7885 0.7836 27.6172 ¥y = 5.7368-0.2006x + 0.788512

TI1



Table 55. Mean and standard error of the

Weeks
Desi male Desi female
0 36 .642840.5704 38.1640.6026
1 58.500042.3008 63.2841.8371
2 108.359145.7880 118.0846.4057
3 190.4785412.2795 210.80415.0442
4 289.4285421.1864 345.60426.7933
S 412.2142430.9867 495.20436.8022
6 491,0700435.2196 573.00442.6947
7 536 .0700433.2874 609.80439.1977
8 633.8800438.4135 709.00+44.4700
9 757 .8500445 . 8085 813.00444.4259
10 839.2857456.3175 892.40+44.0673
11 931.7857+48.8623 928.80441.2667
12 1291.7857459.7857  1239.40445.0836




body weight (in g)

_Groups
¥P male WP female
38.653840.5318 38.384640.6565
49.115341.6261 55.346240.1825
84.2692+4.2148 105.076945.5824
134.153849.6694 188.5769413.8539
202.69234+15.6217 293.8461425.4454
277.8462424.3026  431.0385438.2648
309.1923426 .8709  492.3077140.7528
468.4651431.0443  706.1530458.7461
537.88464£44.4047 811.7308462.8904
637.3076452.9834 935.5769160.8904
781.9307459.1510 1145.7692463.7451
964.2307471.4727 1309.6154466.9822
1021.7308+79.5385 1401.6154473.0109

2iT
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Table 56. Correlation coefficient between the body weight
and the shank length of each individusl in the
four groups.

Birds Desi male Desi female WP male WP female
1 0.8619 0.8664 0.9065% 0.9632
2 0.8816 0.8948 0.8917 0.8357
3 0.8893 0.8791 0.9430 0.9152
4 0.9112 0.9119 0.9517 0.8972
5 0.8440 0.9003 0.9457 0.9273
6 0.8531 0.9619 0.9038 0.9612
7 0.8911 0.9040 0.9117 0.8961
8 0.87%0 0.8720 0.9673 0.9940
9 0.8926 0.8856 0.8981 0.8403

10 0.8599 0.8820 0.9093 0.8761

11 0.8375 0.8533 0.9034 0.9405

12 0.8583 0.8932 0.9062 0.6793

13 0.8657 0.9048 0.9014 0.8755

14 0.8793 0.9041 0.95%5 0.9848

15 0.9150 0.8467 0.8567

16 0.8892 0.8754 0.8720

17 0.8810 0.9447 0.8956

18 0.8680 0.9808 0.86%5

19 0.8646 0.9115 0.9145

20 0.8749 0.9061 0.9908

21 0.9126 0.9087 0.7876

22 0.9481 0.9706 0.9422

23 0.8990 0.9622 0.8158

24 0.9299 0.9571 0.9867

25 0.9273 0.9055 0.7961

26

0.9372 0.8198
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Table 58. FParameters of the linear equation y = a + bx

used for predicting the body weight from shank

length of the individual Desi ducklings

-

Birds o Dg31 _male Desi female
a b a b
1 -587.7736  22.5437 -481.5416 19.8946
2 -538.9933 20.5294 ~490.1224 19.6448
3 -686.4343 26.8521 -567.0116 22.02091
4 -485.1330 20.0154 -949.5496 33.9536
5 -635.9355  23.3929 =711.3549 27.4319
6 -660.2126 24.8673 -602.9895 22,9584
7 -382.9356 16.1087 -684.2464 27.3849
8 -634.3079  25.2376 -471.4747 19.2519
9 ~581.9571 22.5853 -727.5906 27.5308
10 ~608.0450 23.9823 -584.5361 23.5304
1 -617.7463 23.2272 -484.7677 19.5021
12 -642.2920 24.7245 -610.6583 23.9125
13 -59%.8965 22,9480 ~580.2999 22.4197
14 -666.2716  26.1977 ~712.1968 27.0886
15 -582.4013 22.9645
16 -623.4576 25.0499
17 -566.1029 22.19T
18 =-515.5205 20.2061
19 -600.2158 22.5142
20 -586.7941 21.4108
21 =T743.4040 27.8785
22 =546 .6430 23.1217
23 ~383.1297 16.0915
24 =753.7070 29.4115
25 -758.0690 29,3403
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Table 59. Parameters of the linear equation y = a + bx used

for predicting the body weight (y) from shank
length of the individual WP ducklings

110b

WP males WP females
Birds
a b a b

1 -687,4404 25.9851 -1317.3140  46.8848

2 -757.1681 27.9710 -727.9434 28.3385

3 -459.3548 19.7513 -969.7925 36.8027

4 -445.,6050 18.4286 -736.0325 28.6690

5 ~445.6189 18.2312 ~-661.8882 27.4051

(3 -648.9308 24.6854 -1320.1260 54.7606

7 -590.1263 23.0338 -178.7497 T.7827

8 -320.2010 14.0829 -933.,7267 43.5529

9 ~902.6520 32.6601 =445 .8411 16.6850
10 -744.9805 28,6132 -820.7296  31.6469
11 -B91.4648 35.1553 -1237.7420 48.6918
12 -698.9986 27.6159 -599,6129  24.4744
13 -696.1432 25.3929 -640.8301 26.7480
14 -411.3311 18.0652 =943.3346  33.2451
15 -776.0737 28.1445 -641.3356 27.4368
16 -950.6079 34.4615 -773.4103  28.5005
17 -588.6386 24.0408 -832.4501 32.6620
18 =-335.7833 15.1073 -830.21178 29.C130
19 -642.6035 25.2084 -841.3098  34.0502
20 -647.1465 25.9441 -1302.5220 53.1657
21 -567.5840 22,1086 =546 .0802 18.0798
22 -347.7150 15.4898 -973.1062 38.4285
23 -406.3027 15.9376 -407.4172 15.7964
24 ~448.0470 18.6825 -1043.9980 46.5321
25 -593.6128 23.4744 -499.5846 18.2032
26 -489.1850 20,9989 -1074.6400 36.3617

{



Table 60. The parameters, coefficient of determination (rz) and standard error
of estimate (8) of body weight when the linear equation y = a + bx was

was used for predicting the average body weight (y) from average
shank length (x)

@roups a b r2 8 Pitted equation
Desi male =606 .9035 23.46135 0.76999 189.8795 -606.9035 + 23.46135x
Desl female -623.5968 24.2969 0.8229 164.3872 -623.5968 + 24.2969 x
Desi ducks -617.1625 23.9889 0.8051 173.0666 -617.1625 + 23.9889 x
WP male -629.0318 24.81603 0.8775 124.9796 -629.0318 + 24.81603x
WP female -848.0834 31.9745 0.8402 200.6862 -848.0834 + 31.9745 x
WP ducks -744.8615 28.6596 0.8591 161.2091 -744.8615 + 28.6596 x

IT11T
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Table 61. Square of the coefficient of correlation (rz) between
the observed and the expected body weight when the

linear equation was used for predicting body weight

Birds Desi male Desi female WP male WP female
1 0.7430 0.7507 0.8214 0.9277
2 0.7773 0.8006 0.7952 0.6983
3 0.7907 0.7729 0.8892 0.8375
4 0.8302 0.8317 0.9057 0.8050
5 0.7124 0.8105 0.8943 0.8599
6 0.7278 0.7429 0.8169 0.9240
7 0.7941 0.8172 0.8311 0.8031
8 0.7657 0.7607 0.9397 0.9880
9 0.7966 0.7842 0.8065 0.7061

10 0.7396 0.7779 0.8267 0.7675

1 0.7014 0.7281 0.8160 0.8021

12 0.7369 0.,7978 0.8212 0.8211

13 0.7495 0.8187 0.8125 0.8310

14 0.7732 0.8174 0.9130 0.8265

15 0.8372 0.7170 0.8163

16 0.7906 0.7664 0.7604

17 0.7762 0.8925 0.8021

18 0.7534 0.9619 0.7457

19 0.7475 0.8308 0.8363

20 0.7655 0.8209 0.9817

21 0.8328 0.8257 0.6203

22 0.8989 0.9420 0.8878

23 0.8082 0.9258 0.6655

24 0.8648 0.9160 0.9734

25 0.8573 0.8260 0.6338

26 0.8784 0.6721
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Pable 62. Stendard error of estimate (s) of body weight
predicted from shank length of the four groups
using linear equation.

Birde Desi male Desi female WP male WP female
1 184.0525 169.5548 147.6379 186.8484
2 156.1726 156.7634 220.2200 296.7370
3 235.9844 158.7783 62.3644 246.6724
4 121.3211 233.7113 70.2964 209.783%6
5 226.7249 204.4148 T3.2312 185.0488
6 220.6382 200.6063 173.1267 164.2458

7 98.8131 199.5025 146.7025 60.2565
8 216.8151 143.5551 45.26172 63.7938
9 172.3102 223.9170 250.4714 165.9602

10 236.8767 187.0217 217.3981 273.8383

11 218.9266 157.9404 285.27176 257.0668

12 219.7351 179.9894 172.5696 162.9256

13 205.3368 150.9701 199.1336 145.9340

14 225.3326 194.0298 70.7159 175.8431

15 156 .0698 240.4947 192.5643

16 198.2345 304.3087 253%.3808

17 165.3747 116.5319  257.0668

18 150.4899 33.1201 253.9262

19 167.1842 161.7704 246.1828

20 153.6758 184.1844 91.6111

21 193.6684 158.33217 200.1219

22 125.6346 43.023%9 173.0761

23 106.2420 62.2315  173.4467

24 185.2311 67.6763 107.2426

25 196 .8633 156.9257 219.6352

26 104.9809 388.9637
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Table 635. Parameters of the Exponential curve y = ab¥ ;ged

for predicting the body weight (y) from the shank
length (x) of the indivaidual Desi ducklings

Birds Desi male Desi female _
a b a b
1 8.1330 1.0821 9.2443 1.0784
2 8.6372 1.0775 10.4310 1.0731
3 12.9944 1.0712 6.4761 1.0875
4 T.70M 1.0844 7.4100 1.0851
5 8.3098 1.0777 9.6881 1.0788
6 7.9432 1.0827 8.4607 1.0792
7 9.53717 1.0775 8.8560 1.0826
8 8.5457 1.0815 8.2955 1.0818
9 8.7318 1.0788 11.00029 1.0754
10 9.3098 1.0767 10.2942 1.0770
" 9.8717 1.0766 8.7428 1.0797
12 7.9190 1.0830 0.7921 1.0778
13 8.4523 1.0789 8.36178 1.0798
14 8.9654 1.0800 8.9562 1.0802
15 9.0350 1.0781
16 10.0286 1.0778
17 8.4674 1.0812
18 T.8156 1.0822
19 8.5099 1.0814
20 5.4519 1.0886
21 8.5692 1.0804
22 9.9179 1.0781
23 10.1390 1.0736
24 10.6401 1.0781
25 8.3253 1.0826
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Table 64. Parameters of the Exponential curve y = ab*
used for predicting the body weight (y) from
shank length (x) of the individual WP ducklings

WP male WP female
Birds a b a b
1 5.8367 1.0949 6.1995 1.0979
2 8.3206 1.0822 11.1949 1.0769
3 3.5861 1.1151 7.7886 1.0901
4 6.2125 1.0910 7.3165 1.0867
5 7.1934 1.0868 11.9560 1.0769
6 6.5525 1.0873 4.0523 1.1332
7 6.8419 1.0872 8.6984 1.0603
8 10.9027 1.0731 13.3704 1.0953
9 8.4564 1.0835 5.8214 1.0792
10 8.1522 1.0831 9.2698 1.0839
11 11.4953 1.0800 3.7229 1.1277
12 T.2423 1.0917 6.0269 1.0787
13 9.0725 1.0772 9.6447 1.0808
14 6.9124 1.0895 8.8424 1.1035
15 8.8003 1.0830 8.1972 1.0760
16 7.9835 1.0855 8.3433 1.0817
17 8.2586 1.0865 9.8644 1.0836
18 7.1889 1.0878 5.4646 1.0888
19 9.0485% 1.0829 13.0611 1.0791
20 9.9219 1.0807 8.2226 1.1074
21 10.0199 1.0760 4.8772 1.0800
22 T.1768 1.0874 8.9742 1.0957
23 8.5205 1.0851 9.4572 1.0690
24 6.3167 1.0941 13.9556 1,0929
25 8.3580 1.0835 7.2599 1.0741

26 8.1662 1.0867 4.6099 1.0933




Table 65. The parameters, coefficient of determination (r2) staniard error of the
estimate (s8) of body weight when the exponential equation was used for
predicting average body weight (y) from average shank length (x)

Groups a b r? s Fitted equation

Desi male 8.7468 1.0799 0.8935 130.6848 y = 8.7468 x (1.0799)%
Desi female 8.7848 1.0809 0.9174 112.3274 y = 8.7848 x (1.0809)*
Desi ducks 8.7646 1.0806 0.9097 118.0835 y = 8.7646 x (1.0806)%
VP male 7.4326 1.0887 0.9888 41.0419 y = 7.4326 x (1.0887)%
WP female 7.1703 1.0908 0.9748 79.7512 y = 7-1703 x (1.0908)*
1P ducks 7.2159 1.0904 0.9862 51.2465 ¥y = 7.2159 x (1.0904)*

noT



Table 66. Standard error of estimate (s) of the body weight (g)
predicted from shank length (x) of the four groups
using Exponential curve.

Birds Desi male Deai female WP male WP female
1 103.1728 120.4330 74.5530 234.5286
2 104.2309 111.2240 120.4574 215.6903
3 190.5668 113.0730 49.4558 154.2732
4 86.4502 155.3300 31.3891 123.5945
5 178.5432 199.6123 32.4849 109.9601
6 160.2214 157.6440 T2.3461 188.5995
7 64.1474 170.2710 76.0989 42.7162
8 167.7864 97.7152 40.1546  315.0262
9 139.4949 188.1528 121.0535 127.6112

10 200.6572 159.5602 108.5551 197.3398

11 156.,0587 125.9539 150.8678 94 .6555

12 162.3711 146.0909 96.0875 292.5504

13 153.5862 125.0890 98,5214 213.5652

14 165 .7065 155.0101 43.5802 285.1041

15 111.3465 209.6738  128.3004
16 167.0119 153.4095 142.7591
17 116.4903 60.0282 179.5139

18 120.7701 43.7584 163.8624

19 118.5478 77.2765 159.2828

20 97.7066 109.5314 409.0414

21 131.5715 82.6499 157.2867

22 95.3724 83.7508 92.9436

23 89.1486 43.4331 147.1697

24 131.2273 33.0327 316.0026

25 97.9819 61.1282 178.3100

26 45 .8234 295.3100




Table 67.

Square of the coefficient of correlation (r
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2y

between the observed and the expected body weight
when the exponential curve was used to predict

body weight.

Birds Desi mals Desi female WP male WP female
1 0.9336 0.8809 0.9546 0.9404
2 0.9024 0.8999 0.9417 0.8614
3 0.8638 0.8914 0.9313 0.9371
4 0.9139 0.9258 0.9857 0.9344
5 0.8288 0.8260 0.9809 0.9539
6 0.8606 0.8436 0.9688 0.94T1
7 0.9142 0.8689 0.9549 0.9094
8 0.8601 0.8989 0.9651 0.8897
9 0.8669 0.8479 0.9551 0.8515

10 0.8137 0.8385 0.9568 0.8823

1 0.8604 0.8339 0.9488 0.9788

12 0.8597 0.86T1 0.9446 0.6055

13 0.8644 0.8759 0.9559 0.8244

14 0.8789 0.8836 0.9775 0.9178

15 0.9173 0.7866 0.9036
16 0.8518 0.9435 0.9328
17 0.8919 0.9763 0.9035

18 0.8445 0.9639 0.9046
19 0.8798 0.9615 0.9335

20 0.9111 0.9374 0.9008

21 0.9228 0.9528 0.8509

22 0.9446 0.8592 0.9755

23 0.8952 0.9763 0.7831

24 0.9330 0.9796 0.9257

25 0.9647 0.9733 0.8257

26 0.9777 0.8317
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Table 68. Initial shank length, Yoo and 'b' values
of the four groups of ducklings by Rao's

Method.
B Groups
Birds Desi male _Desi female =~ ___ WP male ___WP _female
_ ¥o o Yo D Yo L Vo
1 23.5 25.2675 21.5 44.2825 22.5 30.8575 23.5 41.5275
2  23.5 28.1425 22.5 45.7975 22,5 38.4475 21.0 52.4325
3 23.0 36.5050 23.5 44.8775 22.5 20.9775 23.0 47.6050
4 23.5 24.1125 24.5 60.7425 23.0 27.2975 22.5 47.6500
5 23.5 30.5925 23.0 54.3500 23.5 27.2600 21.0 50.6650
6 23.5 25.6200 23.0 50.2025 22.5 34.9500 21.5 26.5175
7 22.5 20.2450 22.5 52.9650 23.0 33.2875 22.5 50.4875
8 22.0 30.7225 21,5 41.6975 23,0 28.2275 23.0 29.4400
9 24.0 27.7800 23.0 58,7300 23.5 40.8125 22.0 441775
10  22.0 30.8600 22.5 57.8050 22.5 41.8175 23.0  43.5900
11 23.0 26.5975 23.0 44.6625 21.5 44.0175 22.5 27.4675
12 23.5 27.1150 23.5 54.1950 22.0 32.4025 23.5 45.3425
13  23.0 30.3300 24.0 52.9125 24.0 38.7275 23.0 52.6525
14 22.0 31.8400 25.0 58.0250 22.0 29.0050 21,5 34.1575
15 23.0 56.5000 24.0 33.8950 23.5 43.4325
16 23.0 59.9175 23.0 41.3625 23.0  46.3875
17 23.0 50.7275 22.0 30.9325 22.0  46.9300
18 23.5 43.9100 23.0 24.5925 24.5 49.3075
1¢ 24.5 39.6975 23.0 34.9300 21.5 51.3875
20 24.0 38.7075 22.0 37.6400 23.0 28.8250
21 23.0 60.4025 22,5 38.7125 25.0 42.5175
22 21.C 57.6075 23.0 24.1750 24.0 33.6100
23 24.0 44.1875 22.0 27.6450 23.0 50.0875
24 23.0 62.2700 23.0 23.1125 22.5 32.1575
25 22.5 60.0175 22.0 35.4400 22.5 49.9425
26 21.5 31,2325 23.5 50.1500
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Vo DIGCUISIVE

The reasults of rresent investizzvion “Siatistical
arproach on the pattern of development of shenk len th in
ducks® ware gJiven in . hapter Iv. un the beula of tnose
regults tme fullowing diScussion, conclusion am recommsne

gations Qre sade.

5.1e 3napk lenrth

Brged on the pesn snd staniard error of ansnk length for
the firsi seven deysd of 8lix group of ducklin-g viz. rezi
wale, Desl female, %2 male, wr female, [ez) dacklin- vitn ot
eongiderin; gex amd ¥Wr ducklin: witaous considerin- sex, it
could be cbserved thet thsere was = dolly increcase ip shark

lenpsth in the three 3roups, viz. Desi feanles, Wi meles noa

¥F Temsles.

-

fanze of increase waa
Cevd t0 Uedd mm for W2 naled, JeuB to Uedd am for u: ~esmmles,
Coltd 0 Gob me for Desy melesd ard L.12 tu Cof mm for uesi
forales. otandard erroxr for cean shank lenith was loag for
%P males znc 1t ranzed betwscn Uel1145 to 1.1493. uui for
the other three rroup, stzadard error for mean shank len
wes Inds thar U.23 whicn wzs comparstively ireater $asn tint

of s malas,
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Baswd v the puap cuel ot nd xd weroer oF 34 nx L onils

of the fuar sreurs f cucklin g on w8e:ly weods uptc ie

o
I
s
by
[
s

weesad Of vu, 1% coLli Lo obiervel Lanl waceo,l .
wivk Dol femeleo Fod bl her srapg len by v on sll ty Ly oy
these zroups uphbo Sth wear of 2 0. 2he Jg.oed nime S oou b
len it waz Jbserved fer ea. meles f.1lowed by o Fezul |
The lersi xvcr- = aovenk lenti- w g obzeryel for =2le .
But aaria  Tifth, tont:, elevewnin .nd tse.fth wulk of 2,
#4832 m8les had the ki _heot snank lenyth follower Ly o331
fea~les. Luring btee ontire p.rivd lec .t 3. nk wn iy was
&lwsys obaerved foy .o xEleo. ir. 3% plare wrrir oI oxo
sreng lenith g lelg st 1ol fur 8:l the four rou s Vo .
Lesi male , w3l fen I=s, ol mAales omg w. fe8 1 o se  warin,
tra wrbire poried of oPany, e duerlin;s hed 1,006 3 %
lenytu Suin as oucklar e From the @i bt weck vawarda,
rete of growly in Wrns lenste wa. very losas Lo 41 ¢he
reLp8e L4 wuo tlde ALWE Vhe b lar agel st B loc el LD

fencles wwpe *lwa & Li hor Suan B v o0 ke 28lel,

&nsl .3 of vori noe of n.%iel feurta, i hln 2t

WweaK 3°.nk lenstne of L~ four [rours #h oeto Bar s bBas e o wa v
41 mifTicont affercrce o aeer tro shunk lentth of e 10
~reupd oo inlticl de, <rd 1o en twe lftn wesl f .
whereaz ~~tn oo fourth ~nd  §:z2 th weeky Lhwed hirhly

simrificart difference boiweon the shank lep tn of tF¢ ° Ly
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groups. Ié-fourth woek 2nd vigoth week, ¥F males differad
gignificantly from all the other throe r~roura and lLasi

meles were not significantly different from Ledl femaled

and W« fezmales. HNo siznificant difference was obacrved
vetween the 4atx on Lesi females znd W Temalea during she
8th week, whereis siznifieant difference waz ovsarved vebwea

thase groups during the fourlh week.

2% ihe swelfth week of ags mean shank length was 6.0
and 6.01 cx respectively for vesi males znd Lesi femsles.
These f1ureg were compsratively less tnan the avers s ansi k
length of Deal ducks reported by Remchi (1979). Re obasrved
that the mesns of shank lenmzth &t the 12tn week of agze wes
6.442C.04 and 6.3540.2 o in the nale snd the female Dead
ducks reapectively.

From the linear growuh eguotion fitted to the individuml
ducklings, it was found ithet the coefficlent of detcrminztion
was of the hilvhest crder for VP meles, with lozet gstaniard
errcr. When the mane egvabeon was fitted on the av.rare onsis
it waz observed tnat i oales was having the hi hest coeffi-
ciant of deternin-tion irz} {Ga8729, with tho least standerd
errer of the estimete (2.2155, and Desi femmles hed least
coefficlent of determinction (0.8522, and pi hest atandard
error of the eatimsde (5.60779. In 211l the four zroups the
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growth rotc wes hi-her with the least growth rate of 3.268
foy ¢} mzlem «nd the hihest growth rate of 3.4116 for

Ieci femalos.

Gn the bdbazis ¢f +he analysis of varisnce o f the
growth rate (b) of the lineer squation it vas obacrved tant
there wea no si-nificant difference between the four zroaps

vig. Desi wmalead, Desi females, sk mulesand £ fenalss (Table ©..

shen exponcntial curve was used for fittinz ibhe shank
length of the individual ducklins upto 12 wecks of 2.8, s
hixzh order coefficiont ¢7 detsrmin  tion was obasrvel lLetwier
the sbaserved mnd the expected uvusnk lenglh in bthe cise of
%P malea znd WP fesales., Dut the volue of the cosfficliery
of determination was less for Denl sales ans Losli fexmales
than thai for WP zales and WP females. The some ocurve fittes
to the averaze dats uf Jhank length of the four groupa snowed
that %P males were having the lexat cocffiel.nt of Aetcrni-
nation (0.9581) with the lesst siarlard error of estimste
{4.1229) and Tezi femules were kaving the least crefficient
of detersination (L.8679, with the hi host otundnrd error o
the estimate (7.7599). fThe average value of growth rate *i°
was hizhest for %F males and least for Desi femalst. owinve
the standard errors of the eatimate were hizh in tnla caae,

this curve was not a geed fit for the data.
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The aralyesls o varaenze o v jrosts ¢ oo L1 Ve
ex nonentinl @ tr.t (el 16, aFuwed tnat iroupe woas
Ssimifient i1fferecde o .bewen U fOWD _riube VAD. Jo L
mudtuoy snvel FRBWELLE, ¢ Eodis And ea F wuLe Jif.e © 0
stangard creror 92 v, o34l b8 wao Yoo, ik, Bho o Lrés .

a putr i for the aiitsm.

ine renuingd chbteined By merafi.d en-Lnents L fiitteo uwe
whe cets op swme oy Bl o ardaview .l fdcalin o o3 Lat
32t weg suitabls for fiotin, the 2% <f sror 2eg % °

Jhewed & nach valae fovr the -~ocefliciend of dotepr.an tuwr v

The 3 =e curve Fittel for fue averuw e. avv lae o
tret the coeffici ot of getornan tdon wesd na s fop 217 (e
for ruups. The hi ~ea3b voads nr the soefflr b o8 @ b
ranation 1 .9784, wos For I mwle< vutm Lo 'v b 3t r " A4
err.r of 83bis 6o labbbY, “ma vou lec ot wria £ cuefl v L
of deternin.tion (rgz Lde@344, wBo four _..i uf s el T

wiLhest ettt o pror of sotizate (4..959,.

va t.8 vajgle of analgsias of verdidv.e of rowth rac.
it could be found o T otnore wis @31 nafillmt LL.ieradar.oe
Le L WEOn tne  rodt. rate ol too four (Tlup. a wn mOaificd
exptner ti7 1 ~urve wit fiwvt d« o BaTniiiccant di firerc W oo
cosurved Letswcr ThL _rowio TEIew i L 3 tade. Bl oo o

Tersied. 1l wpt winey rairo ¥l e cwol wcdos wnd Wl 7 L o3,
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besl mwales and ¥P femsles, iesi femsles and ulP females,
sl females -nd wP males ang P males and WP fewales were
differsd uipmificaunily. he aversie velae of 'b' wes the

nishezt for P male £pd lesst ¥Or Lwsl remsle.

The hizhest cosfiicient of determiniition .nd lesst
standard error of the estimcte was cbserved for sll the
individuals wnen the Jompertz eguation wes fitted for each
Puolins. The sawre reznli waz obtatined when this curve wes
fitted for the averaze shark lengbn of each ,rcup. rLhe
hirhest value of the cosfficient of deferzin. tion {L.9918,
was obaerved for «F mcles wiitn least agsanderd error of tne
estinate (1.176%,; 2nd lemsy value of coefficient of deterni-
notion (U.0680) was observed for Lesi feasled witn hi keut

standard error of the estimate (2.6772i.

Lnalyals of varienge of ’abl values assceicted wito .oe
srowth rate (fable 51, snowed that there was no siynifi.ent
difference betwesen the Zrowth rate of thes.e fouwr roups.
This is in sgreewent witza tho resalt ocotained from the
snalysis of weriance of shank lemzin of the foar groups at

the enc of tnc exyerizent.

Wwgistic curve fitted Ho tra dota of ghank length of
the individunl duckliris shoved ihst the value of tho coofii-

eient of detersination (raz was very hizgh ond the starlasd
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srror of the eatimute wea less. The srue result was xlac
obtained whon this egusiion was fitie:r to the avorn e asne k
lenth of the six zroups. The hithesi wvalue of coofficient
of determination (C.9948) wes for -l males withw the len.t
standard error of ecstiwate {1.444%1) and the least volue of
cosfficient of detereinrtion rz (C.9776; for wosi m-oles, with

the hiznest standard error of cstizote (3.1872,.

7he regults cbhialned by fittin: Von-bertelanff; sountica
werye algo the amwre, high velaes of tne cosfficiunt of
determingiion wis ubierved vatween the sirected and cbserveu
ahonk lenzth and atarndard errors ¢f the esiimnte weres aliso
found o be lass. The resnlia of tne egquaticn fiited for tro
aversges mlisc showed that the velus of the coefficient of
detereination was hich and 4% ronzed between v.9760 {for Wi
femalea) and 049654 (for Lesi females,. The value of the
atcndard error of the cotixzate was less and it ranged setween
2.3746 (for 'P fem-les, ond 3.1857 (for Deui fexalem,.

The analysis of varicnce of the ve~ X

¥alues azsecizted
with the 3yrowth rate (Table 45, showwd 1hat thers was
giznificant differance uLetween the zrowth rete of the four
aroupse Lo gsignificent differences was observed besbweer the
zrowth rates of the msles and fumales of Jwai ducks. 11 the
otner pairg viz. Desl males and ¥r moles, fesl males ond sf

fexales, Tesl females and P zulss, Desi feoples sand WP femalez
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end ¥¥ meles and . F fezales differed si nificantly in

respect of growin rates.

The reaults obtained by fitting Une second degree
equstion imdividually znd leter by taking evera e shank
lensth showed that the coefficient o0f deteruination was sswo
apd the siondard error of the estimste was hizh. The coeffi-
clant of detcraination wes hizh for %P males with e value
CeB836% and leoes for Desi femsles with a value (.6213. The
steodsrd error of sdtimate ranged cetween 26.5493 (for =<
neles; ord $1.1555 (for Desi fensies:.

Sels Racta hathod

Bazed on vhe analyasis of covariasnce of the growih prrr-
reter eatimstes (b, 2a esxuplsined by "zo (1958), by taking
initiel spank length {3/ @3 the concomitant variadle, 1% war
found thst there was no «~isnificent reladticnship botween the
initiel ghank length and the growtk parsacters and dne
regredsion coefficiend {~L.6C37, was founa 3o be nen sirnifi-
cant. Lence tho analyais of verience of 'b' values (growth
parareters) siven ip table 69 sh.wed thet tho four zrours
wera highly siznificantly different. Ihe CB matriz for tae
coumparison betwesn tae rrcups showed that there was no
significent difference betusen Desi msles and WP malea.

411 the other grours viz. Pesi ferales and P cales, Dosi



femalea apd W¥ females, Desifmeles &ndDess maleos, Desl
»aley and P femples and WP males and WP femaleu were highly

siznificently differert.

From thke seven curvea, is. linear, exponcniial, modifisi
exyonentisl, Gompertz, lo-istic, Von-verdalen{fy snd aecond
degree eguations fLitved for the four groure indiviaurlily and
later by iaking averare shunk lenyth of each zroup, 4% was
found tret the Sompertsz curve was censlgiently supericr on
the irdividuwal bird ss well as on the avers:e pavis “or all
the zroups of ducklings. Jdsxc oesb «as the lozistic form

of the curve.

The sraph of the two pest fitfed curves — Jompertg,
lozistic were vlotted and were given In Prgures 1, 2, 35, 4,
5 and & along with the plot of observeda mean spank leapyto ior
all the s8ix zroap of birds. Erom these sax fagures it could
be founa thel the Sompertz curve wes Rore ne&rer 10 iu.e OLIEYr-
ved veluea. 7This focb alac eatablishes the appsoprimteness of
Gospertz curve for fitding mathemaiicel mocel of onank lenzih
date in 3ix groap of ducka. hence Lhe reneral coucluasion one
can make iz that the model suitable for fittin: the trend of
shank length in the cace of Gucka irrwapective of breed and
sex 35 the Gomportz curve. %The second curve of peat it wesm
Townd to e the losisfic curve. This result id - lio im sgree-
vent with the ccnelusion wmade by Aval gf 21.{19%4 ). They showsd
that the growih petterr weps better described by the Jomperts

curve than the logistic curve.
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5e3. Body weizt

Saaed on the m-an end ziandard error of body wel-ht
uptc 12 weeks of aze, it wcs obsorved thet the bhithost rean
body wex ot upko 2ixtn week of age was for Desi fewnles
and the leasgt body weizht was for P males. wuptce third
weeX of 5z¢ Desi melod hod the hasher welght shan that of
wP femples. From siat. week onwEmis #F fefiniod were hovinjg
whe highest body weignt. In ail 3te7es sa foc2les agad ol | oot
vody welight then fpav of +F oele ang edcept ior Lhe itk
wrid 12th wewk ueol fowmtles nad nyxhor pody welgnt vhon tis

of Begi malea.

Ine correli:tion between the shank lenylh und body
weishs ware worxed subl on avors_é obsarvasion basie ang
irdividuel csservetion susis and it was found tnot
sirnificantly high curretetion (Jaole 57) wes found bei.ween
these two charscters., .ighest correlsticn between body
weight and ghenk lensth (0.9367) was coservad for «F galed

and least (D.8775) for Jesl sales,

When linear ejuation was ritteld for predicting the
tody wel - hi fro® shanz lengbh, ¥the value of coofiicient of
determinaticn wes leds »nd renzed betweun G.8775 for »r
aale spd G.7699 for Desifmales. The standard error of
estimerte was the ki rh~3% ur newl Temale nd the least for

wh zoles (Taole €L,
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When exponeptiul equabion wea Zatied Por prelictin,
body weihi from shamk length, the valae of the coeff_ciunt
of detersinstion was aizh. The hi-nest valve {(L.98u,) was
for oF mole with the least stapdard error of zatimote
{21.0419, ond the lecut value of cuef{icient vl detersin. tion
(CeB935; waz For L9331 2eie with .Le et.metad crroer of

eatimate 13u.6840.

From theso two curves 1linesr snd exponentinl iitteo
for predictin: body weight frow shank length iv was foand
that exponsntisl was the best fit for il the 81z Srou-s.
Zence ong ¢en ressounebly rocommend the expunentinl svustiun

for prodicting the body welzat throurh surnx lor ,th ~ata.
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¥i. JUBNARY

In crier to exomine the peitern of develc,zent of
shank leptth 1o $we oreeds of Juexs is. O9.1 ond Yuite
Pektdn ant to compare the rate of rowin of ghank len~th
st the differe-t aze groups of theso birdas, & study woa
conduected in Eiral: Az -lcuiturel Univeryaty ialk rirs,

{ zrnuthy with 81 dry 0ld Zesi ducklings ard 74 dcy 014
¥hite pekin duckilp s under identical sana ouent rracti-
ce3. Hody walzht in zrans «nd abork length in millimetres
of esch duckling were recomied gt weekly intervals for
twelve waeks. Ip additiun o tnis, body wei bt 2nd snane
length were recorded during the firat seven I.;8. 44 lrs
end of the twolfth weel, rersurezentsd on 14 m-les arc 5
fex.lez of Desi ducikliniy an: 26 meolew and «6 femcles of

White pekin ducklings were uillilsed fur the study.

The average shank lengih of the dey o¢lo ducklin , were
23,1 mm for Desi fewmnles, 23..4 mm for Lesi moles, Zu.70 in
for ef females and 23.65 am for «F males. There was no
i nifieent difforence in whe day .ld shenk leniyth of She
four groups. Zult sigeificants difference was chserved netwsen
the xezsr ahank lenztk of the four qroupe durin- the fourts

end &lh week of mze. CIhe inereasc ir zhonk lensth from (( th
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waek onwards wo3 very slow. At tne end of the exuvsripent
1t woe observed that the difference beltueen geiesd 8a 2lso

betwsen breedsg In shank lenith was not aignifizant.

detercgeneity in the patbern of growin of pody wel sht
was obacrved frem ke oveginning of the stwdy. s «1L
steges ¥F femsles hud hi ney body weisht than that of .0
meles and except for 11tk and leth wesk vesi feualss hod

higher body weliznt tozn .8 of Desi meleu.

nigh correlatior was obtauned beteesn the bedy wer oy
ard the shank length of esczh duerlings. A1l theae correlos
tiong wore highly eigmificont,. Thuss correl-ticns imply
that for obtaining h:chest body weiiht at a particulir
pericd it is desir.ble te select ducklin s wich loun est
shank.

shank lengtk wes foand to increass with ajc.  Ihis
led to the fittinz of linear prediction equ diuns of ihe
fora y = 8 + ba. The correlation betwesn the oba.rved :nd
the expscited shnk lenzth was lesa omnd utrrdarpd orvoer of
estirate were comparatively hizh, thercoy indlcebin thot
linear egu.tions were not o good f41 to shenk lensth lLa s
functiern of 228+ The cxpunentisl curve y = at* anl the
second degree equaticn ¥y = 28 + bz + e;z worge aloo foumy fo

be unsuiteble for Littdnz skank longth as & funciion of 3e
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beceuse for these curvus alsc the coefficient of dewter-
ninvbion were less and the svandard error ¢ f she

estimete were comparatively higne.

x
yorperts carve of the form y = ap® fiteud to o ank

length way found to give pood it vo tae deth. Ihe acalyeas
of varisnce of gre¥th rates gove the ssie rosull o3 the
anealysis of voriance of shank iemgla 8t the end of ube
twelfth weok. The square of the correlotion coefficlent
{coefficient of dsterminniion; between the oosecrved ani the
exrecves shack lengths was very high sod stondard srccr of
the estimete were lesa indleatin ; that Jocpertsy curve wie
neal suliable for espresaing shank lensth «8 & funciion of

EoCe

ike oafcond besti ejaation fitted so the shenk lenagth
was logistic Torm y = a/fi+ 1cb+°¥]. For tqis curve alasc
cosfficlont of deternin~tion wasd vory high a1 atabasrd

error of the eatimste was ledss.

conified ezponantial tnd Von-.orsaianffy squetion®
were olso fourd to oe csuisesle for the shak len ik data.
The analzais of veriecncee of srowdh rale of $hese twoe curves
led to ihe wroe regulb shei the groetn rate 7f Jeol males
ard feuwzle ducklings were homosencoud. for all the otasr

peirs, sthe growili rote was helercgenecus.
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Graphs were drawn usinz the nest fivted egquaztions viz.
le _istic anl domperdsz, for o«ll the six zroups alons with
2 plot of obgerved wealucs. It was found that the gra n
drawn for Gomperisz was more ncsrar to the obgerved velues.

Thio results 2lop wenfirms tte sbove conclueion.

In short, ahank length exrreased us n function of ave
iv the dunpertz end logiatic form were formed do be zecd
7it for the siz zroups «f dueklinid3. aowever the oedt form
of repriesentation of snink ten:ih as o function of sge was

Gempertz form.

For comparin; growth rates of the dafferent grouns,
the groeth parsmetsr satimate (v, a3 zuggested by Lao
11958, wers alse worked out. IThe anaizsis of covarience
of these 'b' values by taking the anitisl shank l.nith as
conceomitant veriable shoved tuat thesze was no rclztion
petwsen ‘L' values srd initial shank lenzth. Mznce this
zethod was 0ot suitabls for ithe comparieon of rowta rate

ir the tresent atudye.
A2 there was nizh correlstion betwesp body weli-ht and
ahark length, body we:shb cen be gredicted from shavk

Jengthe Ulnear sgaabion of the form F = & + bx ans



aexponenvial eguatisn L ke furas ¥ = ab® were naed for
predictirg body worzht frox shark L «=3th. amonz Lnede
e Surv & #xv.nerbicl fork ece franm 30 we VR wpSs T
toe shy Booy welznb ug g fwolicn of om 1 on e she
coefficient of detercir.tic™ dr Thic orig «BJ Voo, ni
any 2%endere sroor ©F (3818 168 were oumt pLELVEL) 1 do.
In short, nass fory of ro;redeat oL of Dudv = 15 ¢

& functio= .2 shank lergth was eXpor - tiel.

léa
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