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IHTRUPUCTIOR

She grro-climetic conditions form o naﬁural e 47
o derals gvete whleh is ddeal for Duck faraing. MDuck
farming in ferala is found 1o be u remunerctive enierprice
:bea&uae duckz require no elaborate houeing, nccessiiatel
enly low eapiﬁ&l»imvaatm@nt, bring ! gquick returns from oute
lay ond well distributed turn over throughout the Pirat

year of production as well as in subséquent yeavra.

According to 197< liveostock census, $.01 million
ducks, about 6.5 per cent @f the total poultry population
are oconcentrated mcétly in the pastern end Jouthsrn states
(Irdian Poultry Industry Yeer ook, 1986). West Hengal is
baving the firet place in duck farming followed by 4ssan,
femil Nadw, Andhra Pradesh, Biher, Lerala, Urissa, Jamae
and dasholir ond Yripurs. Kerals is hﬁviag & dugk population
0f .6 millions and a toteld egg production of %6.%40 million..

The duck population incrsesed to 53 millions in 1984,

The duck is the sscond contributor of agge to the
Indian merket next to ihe chicken, thus ﬁehtrihuting 8 TRjor
sharse %0 the Groas Notionml ﬁr&ﬁuct. e age old bolionf
ooupled with the gross snetomy of ducks sultnble for

svimning, hane perhaps pushed the Duck farmerz to losete



thergelves around coastal areas of cur country seo that
they could exploit ithe natural surrcundinge of water ani

Y ,
- mashy lands o the sdvantage of duck farming.

S0 far we have put compsratively less importsonce in
éuck.imyxovement_programma in &n intensified scale as we
have don¢ 20 far the chicken breeding project. Ho adequete
resecrch and attention 13 needed to improve tle present

: situation.

Study of bbﬁ? welzind and its growth rate under varicus
time pericds is an important zspect in the eaaa\of birds
especially thoss havin: economic importance such aa chicken
and ducks. Body weight beiny one of the most important
economic character of dﬁeks. 1ts study will 'have significent
implications in the cmse of rearing of ducks. It iz this
character which is most aonce;ned to the farmers point of
éiam alse to get the pasinun return. In order to atudy the
increase in bbdy weight and also the growth rates in ducks,
methematical growth models are 4o be fitted. ©o Pind the
optirum economie body walght these models cen be made noo of.
The various models prevelent in studying the growth rates
¢f birds are exponential, modified eipenemtialygﬂmpertm,

logietie, Von-Bertalonffy, second degres curve otc.



1f 2 functional relcotionshiy between body woisght and
&#ge is avalleble,; then it will be easy to find the ownbimum
&ge %o atiain the mazdsuwm body weighté. = ="z - - 4y
doing 80, 1% will be alwayo poszibls to nave = ugerful
fatare plenning for the industry of rearin:z ducke as &

whole.

S0 far very little work 5&5 veen done in the gtudy o
growth patéern and to finﬁ the optimum body weisht in the
cage of ducks. The few references svallable are thnt of
Lamey gb 8l.(1971,, Ymin2 gt a8l.{1973,), Gecrge et al.{1980)
and(198%), Basweran gt gl. (1964) and Hemid et al. (1983).

aaarg6r§3'§$; {1080} atuﬁied only Lesi duecks whopens
Eaauafan‘gg al. (1984) studied both Desi and Khski Campbelil
ducks., Both these suthors have not mede their otudy
thyoush £uncﬁiaaaz felmtiﬂnahip. No mathematical relaticrne
moda

ship avitable to tho increase in body welight over & @ ried

of time in the csge of Jucks bave Lesn worked out so fax.

Ho gerious statistical enalysis hes beon done so for
in the case of White Fekin duckas. Hence & 2%udy on the
increase of body welzshd of Desi as well oo White Fekin Suoks
using mathematicnl wodels i3 & necessity for the prevent
time. Bbased on guch o atudy only, & suitebie methensticnl
nodel ean be ldentified for prediciing the optinun body

welsght in the growth cpan of ducks.



it is alsa very eszentlal to have & compurative study
of the twe prosminant ganatic groups vige Desil =and White
Fekin in the growih pattern by consideringy the difference
in grewth rates 28 well ag zrowth parsmeoters. Sormally it
i believed that the grouwuth pattern of the different
genetic groups ers differing between groups. Somotimes the
sex ¢f the birda alse will have o significant role in
deciding the gsrowth pattern. 411 these pointa necessitotes
a detniled gludy of the growth pettern of the majoer renotic
groups of ducks namely Desi ent white Pekin.

With this in view & siudy has been initicted uainr doy
01d atraight run ducklings of Desi ae well as wWhibe Iakin
reared in- Herals Agricultural University Buck Farm, Hannubhy.
Throuzh the data genersted a comparative study of arowih

patters in ducks are dome with the followin: objectives.

b 9y o exmmine the pettern of zrowbh in two breeds of
ducks io. Desl and White Pekin in Univeraity Duck
Farm, Monnuthye. |

1i) %o compare them (&) between geretic sroup (L) botween
males and femalea in esch genetic group {(c) betwoen
naleg of the genstic group (4, betwesn femsles of

the genetic groupe



11&) Io fit appropricte growih curves for predicticn

of body weight at different astages of growbhe

The d4a%a are being oatezorised inte siz groups numely
Desl males, Tesi Tewales, WP males, ¥l fomalex, Deni ducks

irresroctive of gex and ¥P ducka irresvective of sex.

To meet the first objecetive, the s8iz different grouth
curves viz. giponeniial, medified exponenticl, Gomperiz,
Logigtic, Von-bertalantfy and sccond dagree are fitted end
the doteiled invegligation of the curves ers mude. T nect
the secoud objective the growth rates of the fitted curves
are to be analysed Tor the 9ix groups. The third @bjﬁctivé
can be met by chooesing the most suiisble growth curve on
the basis of coefficlent of determinction (rﬁi and stardard
error of the esiimate (s) and bescd on the most appropriste
growth curve the prediciicn of the body weight can be dono.

The appropricte grouth curves cen nlao be obtained
fhraugh grophieal agpproach. Hence a study of the most
promising growth curves almng with the metusl déﬁa plotted

in the sexe graph paper for each of tb

41}

» 8dz groups can also

be investigated.
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HeVIBw OF LITSRATUZHR

The literature ebounde with the study of growth
mainly in caitlo, sheep, pigs, gsomts ocnd poultry.
Comparatively lecs work was done on thia aspect in duckg.
In genercl growth is meaaured in terms of body weight.
Repsona for the examinaticn of growth 4n terms of body

welzht are manye.

Yhe body welsht, which is the first messuraple
character of an snimsl hos en economic isportonce, gince
it provides 2z beslc backaround for future porformance. It
can be measured with resscnable aceuracy end it indicnte
the duck's ability to grow and survive. wide vorisiion in
it way provide opportunity for sorly sslection of ducks

for better performencs a4t luber stagese.

crowth models thet relate aninals welght as & function
of age are of value npot enlj Yo nutritionists, but sisc fto
sencticiata, physioclogiatn, economists, statisticirns and
Réuagera. Lypically, grauﬁh podels relule the avarsge
wedizht of animala of one wreed of & dpecies as o funciion
of &ges. Froo such & medel, one could detormine, the sxzucto ]
average welsht of a group of cninsls of the semo bresd ob

any given s8ge, within the limits of the wodel.



¥ishert {(192338;) whils atudyinz the srowth rate of Lecon
plz, fitied & soccond dejree parabols Tor tho fizursas of cuch
pise  Ths el o0 erthogoned polynomial fitted waa thal

) 2

of sitken (19%3). The Altken pelynomisl Titted wasm

¥ =8, o8 {x ~ ¥16; + 8., {6x {a-1. - 4852 » 120
. P
23 1 -

[3

where *31° i8 the a-® In weeks ond ‘w' is tho weight 10 (Lb,.

crowith of Gomegtlc {vwl

R

Brant (1951 atudied the early
and reported Tthed the equation of the ype

¥ = aabx + 0 cave exocellent fit
WHeEs ¥y = body weight in ~rams
*» = the g0 ip weaks
&, Dy C ares QUNUIANYG .
In %his eguetion b’ deccribes the rate of prowth of the
fouwl from the ernd of firéz~wcak o the end of tZtn weeE._ Rl
alec reported that the value of b ia Lizhly sigpifioant

betwoen hatches and olso bobeean a83Ind.

@iibreath and Ypp (1982, bave studied the growth maitern.
a6f Cornish fowli ond repﬁrieﬁ that the body weirht snd shank
lenzikh aye the best mesgurements for masg :ad shglotal
developrent. He al3o ¢badved thﬁt there exizty significunt
veriability in body woloht within botlh geses at the third

week of oo and 5130 the variatier due to sex were arparond.



tah and Nothers (1954, conducted studics in ¥hite Yekin
markel duooklings and obaerved that malez are heuvier
(Cel5 1Iuj then fomples by the end of § wesks. The Lo6d
conversion zate ia less in lewsles then io wales. They also
regorted thal the femules should be surkoted oarlier than

males ie. ot the aze of suven weeks.

Hoberts (1964, while s%udylus the rate of eurly jrow.h
in two lines of White Leshorn chickan cbserved that tho
areaph for the males end femuales of the two lipsd epproachus
to lineariiy upio 7 0 8 weeks of aze. lie fitted & power
Tunction of the foram

)’u&gb

where
¥ = body weight at time 't
8 = pody weight at time ‘ol

b = growth rete of the individusl

Mehelke (19565 opilned that the growth rave of shite ¥elin
ducklings is seximum at 5050 deys ¢f age and the fattenin:

findsh &t the aze of SU-65 days.

Susakl and Hemakawa, {1969 consbructed growth curves
from dete on body welignit of threz broller bresds and thres

crosses upto ten weeks of age. Ourves of the type



3sﬁllb

f &
¥ =8 + X 4+ 6x
¥w & ¢ bx o+ ¢ (log 2/ geve aatisfactory £it to thy

datt.

Bozko ond mubin (1965) while studyinz the duraticn o
resring ducklings for mont, observed thot ducklings wore
slﬂughter&é at 45, %0 or 54 deys of e 4V these thros ores
the averaze corcsse without inteatine was 1486, 1664 and

1760 g respoctively.

fhere are Ywe vory different kinmds of @ﬁmyafiagﬁg of
agrowth of organismo.

Intraspecific ond dnter mpscific. The buzle sassunpiisne
und oriying both Bypes of oomparison is that each @gscimé hag
& c¢heracteriotic ond inhersni patters of growbh., In “.-
intragpecifiv, vwe assek to disocern veriation in the inhervnt
growth patiern which mignt be useds. i the othor hand, vith
interspecific comparisons we may examine the inisrent pattorn
of growth curve as & part of reproductive stratesy. The rhis
sonabants of ejuntion which ea be fitdedto growth curves are
powerful wnd fraitful tucldo for meking interspocific compopi-
#one of growth (iicklefs, 19867 ).

ledrd end Howard (1367) have studied the growth pottern
¢f inbred mice and tholr Fq byorids znd fivted a form of the

Gemperss snuation
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¥ = W0 e %% (1 -&%F; i
-where ‘W' is the weight &t tims “i”t?, 'wo' i3 the in;tial
weight for the period of atudy and Ao an&ocare cena%aﬁtsﬁ
e ia tho initial speoific growth rata andocmaaauru% the
rate of exponentinl decay of ‘30'» They &laa opined. th AH
when animals as distently related s cows, mice and chichm
are compared with vegpoct to their growth curvea, it bazauea
evident that the growth curves Bre- impesacblo. up@&l&&
diftezencem are apparent only in the acale éitfefancaa in

the time and welght sxes.

fallls (1968, suggested that growth snd aev@l@pment
can be regarded as a atachastiu @rﬁeesa in Lmntinuouﬂrtim@
Korsover in some situation ot primery pr@éucticn. ceréain
growih pstierns may be more econcmical or atherﬁia@ ﬁerc

desiirable than others. . : . o '

Ricklefs (1968) wihile stuﬁylng the pettern of *r@wtﬂ
in 105 ag@ciaa af bir&s o§ined that growth garﬂm@tera are
found tn uzhiﬁit ag much 83 20 peroentage varzatien within 23
apeocies with respect to secgraphic locslity ana time af
neating @eaaon.. Growth patternsare correlated with otper
paraetara of life hiatnry to evélaaﬁé the extent of d&v@r-
8ity in the course of zrowth. Low f&ﬁ&’ﬂf growth and ?
prolonged growth periods occur primerily in species largﬂ for
their fanilies and on ccesnic specivd. The ahape of the

'I
!

|
|




growth eurve is not related {0 the mode of devslopment,. o
: _
&2lyo obaervel that the welght speseific growth rate as |

peasured by the coonastante of fitted growih curven sre hoald
highly cerreleted with the adult body sige of the B;céﬁt@
and the brood sipe. o f1t%sd the growth curves guch %
logistic, Jompertsz snd Von-Zertalanffy. |
Pillai et al. (1569} whils etudying the growih ra%m of
chickens from zlx differeat croazeea found thai the aimpie

exponentisl function.

W A akt yielded 8 vory good fit. Zelsnka (197@?
while studying growvth of chicken &urin; the oorly peried of
post embryonal life used exponendial function ‘ ;
= a e and the power function |

Y = at” ' | | [
to caloulate grnuth from 2 to 22 days of gge in 4@ gockerﬂlﬁ
and 90 ehicks of both sexes. Growth was divided 1nto %
perieﬁai The first pericd ended nt 14 dnys of ege. !§ wag
merkedly difforent from %eWie@ two regurdleas of the fﬁnetian
ugsd. In the fi%at giperimenia &nﬁ in the socond p@fi@d of
the second exrperiment, no significant difference woo fﬂun%
in the socuracy of the calculetion betwoen twe fanc ti@ma~
In the second pericd of the ezperimamt the gower f&u»ﬁian

wes moTe 2ocurats. L . 1




Liljednl (1970) used & mathesatical function

oy n(ﬂqueA_))C/(lq-ee}‘x}

to give information sbout the growth of broiler chickén.
Where 'y' 1o the body wwight and 'X' ig age. 4all tha;:our
parsmetors A, 8, C and A are significsnily different from -
gerc. for one of the formg in whicn the time difforence
betwesn the early and lets hatoh of chicken tested was 0o

lerge that they reprssentoed twe diffarens stageas of geﬁ&tic
improvement. Statistically significsni ﬁiffgrencea ueﬁw&&n
two hetches were found in 2ll four porsemeters, By making

gocond derivative of the bedy weisht function euil o, zero.

Some importent growth charmctoristics - = such 83 Co-ordinstes
maxtmaw —_—
of, growth rate £ 72295, the correspondins inflexion woisht

and roportion of body weisht ot slsughter (56 days) attained
at the point of inflexion {growth rate mexikum; were derived.
smong other things it wag found that growth rats incraéaad
upta.a zaximum of @9 g 30 45 g per day more in males tﬁan in
femsle snd it decresnsed sﬁbsequentiy. The muximum occured

between 36 and 48fdays; later in-mzles then in femeles.

Kemor et nl. (1971) studied the offect of erossing in
the growth of ducks of Pskin, Khaki Campbell, Pekin x Khaki
Canpbell, Khaki'éampball % Pekin found that for the rcdr
Aroupd hody welght averaged 45.8, 35.8, 37.5 gnd 45 .4 g at
hatching, 46243, 266.5, 326.4 and 425.7 g ot 4th week 1935,
1366, 1771 and 197192t 12th week and 2205, 1591, 1855 and

'
'
il

1
'



1954 g at 24th week of sgges The diffar&neua batwaen ﬁure
breds cross brads and betwsen the two cross braﬂa w&rq nok
8iznificant ezcept that Gwﬁﬂd%ﬁ crosabreds ai 4 w»sk. ;In @il

groupsmeximun welight sein cooursd between 4~ and 8 ae@kg

hiicklefs.: (1973, analysed the growth curves of atyﬁpecies
of birds =nd found thet the Jomparts equstion gave excell@nt
fit to most of the species. Also anong apecies with aiwiiar
. modes of davelon&eni growth rato decreasss with increa%ing
voly weight in an allosotric nasner, with slopes of —@;ES
to =C.42 deponding on the grogp. 'éﬁﬁﬁg those sreoles %h&t
cel walk &b @n early age but aeguire flight ralatively“iat@,

the rate of growsh derende on primerily the relstive sige of

the musculature of the lower extrexitien.

Majns 8t al.{(1973; e&mparad the growin inﬁenaitj in
three type of meat-Lype dugks 1@. Pokin, lekin x Adleabura
and Pekin x ¥hite e‘.,amgbcsll 2 ¥ild ducks and Ghaerved thm’ the
body welght zvernged 60,3, 47.2 and %9.5 a 8% natchinm, 141,
817 end 577 g (TaVe 1304, 26.9 2nd 25,8 per cent rasgaativelyj
a% 20 days and 2512, 2254 and 1654 g {c.V. 5eﬁ,'13.t anﬁ

I
11.1 per cont respectively) st 53 anys . of 830, g

4 th@rauah review of Gompertz equation end obther ﬁ@éela
waa pressonted by Buffington {19?33. Tthe Gumportz §rawah model
was Fitted Lo denia of mson aeiwht a3 wall 28 the dats f@r the

curve forming 95 per cont comfidence limit o¢f the mesn welsht.



- The Gomperis eguaiion provided an excellent it in

Buffingien's sxrerirent. The tore conaldered was

ne <0t
® x A C”}é*

whore
¥ = Woight in kg at tims *4°

t = ages in days

Faramenars &, o, U were interpreied us
b = saympbotic weight approached is. weight im
kg at time ¥ = oo
A e = Welznt in kz st 'tlee t = ©
O =" Hete of zxponentinl deuay ufl spe;ific srowth

rate per days.

The velues of 4, 5 and ¢ in the Gompertz esuation
which gavo Leat iiﬁ, were found out by the suthor for mean
welghta of entirs [lock, weizht of 51l melas and for the
w8l hty of fem=les. The Gomperiz egustion wes alac Fittes
to the two curven farﬁing confldonee limito $o the meen
welgnts.

Glves (1975, comrared the growkh vobes of Fekin
domestic ducklings ond wild mallards ond observed thst in
tha Be&in, weilsnt sedn apd incesases in linser msssurencntd

¥ere mors rapid thar in the mallerda. In both,weight sodn



fastest at 4 wook of 030, After 5 wooks of o0 srowbh

o

rate doalingd In both wild =nd domestic duchy.

£ fanctional reletion vetween boly saolzht and age

it could oe esiabliched with the dssired olosesncas

is waeful for

.,.v

pienning and fusture enaelrysis (Jucondran ond

s jegoprian, 1 fne gZrowbh dn body woiznt of domessic
fowl has twe pongos, vizs @0lf agcelerasing phase ond nolf

limiting rhuae 2nd the rate of srowbth in theso yheses et
fw | -

£

not be giniler,

tusgain {1975, sbudied tho ~rowth rate of dhits iy her

Lizht dudmex nnd their peclprocul crosses under Lwo envirun-

(2}
4]
o
[4d
[
c‘n
4
x4

ea3urel the rste of growith by meons of lineour
ard gquadratic re@resﬂiun soafficionts caleulnted by the

mathod of orthogonsld wuﬁkacmiﬁau.

Seorze gt fle (198U; have studdied the srowth patborn o
Deud ducks and have cboerved thal the body wolzut ot Y.,
Bth, 9th erd 10th wesksa of nse were 03T, 1139, 1281 snd
1454 g reape obively. The svorage deily zolns ore 20.2,
193¢, 18e4 nnd 17.3 7 resypsotivoly. ihe s¥araze hotch
welont was 42 3. Alao th&y-hava Gpined thot sven foougd
they nrbttain setisfoctory werked welzht &80 7 weols of QUEd

&2

Gt.l, 2il&

Qa

it i ﬂqPLﬂGEiQ 1 to rrise then for meat nro
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5

&

hep-ya-Teon; spd 2echkor (1931 Love atudled the aro

L

reliterns of body wolght and oodoalnal fot wed hss iy moic
oroiler obickens ond Tound thét the Gouperde curve zivo
gxcollent fit o the live welihi dete ag ealuc tine sidoeminsl
fet waight, The cquetion eonsidered waz of the laird (V907
Tros which auplies the biyrth weizhd rather than moture

welohl.
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where 'wi' iy the walight of the brodlor or ita port =

time *i'. [he abaglule growih rave
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The co~crdinctos (Wi, ti) ©Ff the polint of inflexion
asymplote £ axv

tiw 1/k log (WE)

(G Kowd (i &)

?i w WO 2 A w LYo @
& = Ypper asyoptotic welcht as aye 'Y approsches infinity.
I% 19 sx eatimele of modure wol Dt b = ower Soyopbobic
welschi co age U s8nds bo zeres It lo the estimote of
hetoh welght or initiel wolht o ﬁﬁim&ia. L = he alore
of the growih curve when ¢ = U or the initial syscific
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L o= ¥he rete of eaponential docay of the initisl

spacifie rowth rate L, which messurss %he ratz of decilineg

inm the growlh ratoe. W3 = Welght ot ape 'L sthe 2.0 as
which the growtlh rato 40 oazimuns  This oceurs Len Lhe

srowih rate per doy chesnges an inoreasins to o decrersin:
function of age. The imitial weight Spﬁcific papenater (uo
uaed in dGompertz sguation is Lest sulted to the apceinl
cnse of brodlsr chicken which nave z ahort growth puricd
and ere marketed Lofore maturity. Hemnce cnly Somyeriz
wodel wes used to mathomadically deucribe the live wei nt,
carcade welzht and abdominnl fuf welzht percents e mecsure
on 2 weekly basis.

ihe other forma of the pon linesr curves ceonsidered

was Lthe Loglotie curve

¥t = 4{%4e
and Von Depialanfiy

1
Wt = A(1 - peTKY/

S

where &, 0, K and ¥ apre “°

CTES paravcbery.

Hemchi et al. {16281, have studled the zrowth . ntiern
of Deal ducks tv 12 weeka of age with an objsctive to coness
thoelr maet production potentisl,. They obssrved thot irrca-
-peotive of age and housing aystem. male dueklipos hud

aisnificontly hicher body weight than femoleu. Tho paitarn
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of growth of Desi ducklings %111 12 weeks of nge showed
thet the gain in welsht wagm uniformly fast t111 around 11th
woek of age and theresftor the decline phose stsrted. The

mean body welght zt 12th week of age was 1443 =z.

Jacob Thomas end JSursndrsn (1983, hove studied t%e
gréwth pstiern of domsstic fowls upto 12 woocks of ags and
observed that the'noﬂified exponential and exponential
curves sre best sulted %0 predict the body wei nt fcr i2

weeis data.

Sharaa g&_gg.(1984] conducted studies on phematyﬁic
correlation of externzl body measurements with egs producti@n
- and body weighi in White Pokin ducklings ond reported that |
body weizht is significuntly correlated with all oody
menpurcxents ((.27-0.99; and eguz walzht (C.39-0.67,) at moat
agese Genorslly egg production was signifieamtly,ccrfa’ated
with body measurcment from 40 - 48 weeks of cge and with o
welsht from 22 to 30 (CedB « ©.88) and 40 ~ 48 wegks af
age (066 ~ 0.79) o

sagworan et gl. (1984 reported that irreapactivé of Bar,
the pattern of growth both in Yhaki Chmposil and Desi
ducklings showed o linear incresse from day ¢ld to thﬁ{ag&
of 18th woek. The inereased raie or-grnw%h'in both geietie
group was observed upto 11th week of mge sna therefier theo

rate of growth was comperatively less. Stotisticsl anélyaia



of uhu dota insicated thnt the rate of prowth of fesi
meles, De3l Pfemales, rankl Compbell fomnled Bpd meoiey were

in dezscoending order of magnitude. fThere were po simificunt

-

correlantlons vetwoon hateh wol ht aod wel ht of 8th and, 1.th
week I both genetic _woups. Tho anelysis of sedy wol ht
betwesan the two grours and bevweorn the Ltwo sozes ipddicecie
thot there was sioniflennt differsnce botwooen

srouy and Delwesn gexes in reapect of Lody wolghi.

Esacun (1384, reported thut the eurly body wol kb is
aliways bettar than shenk length at the seme ages ru 2

predicior of Tinal wedzht in broiler chickens.

Jdacob Thomas ond Surendren (16845 studicd the zrowth
vattern of dcmaestie fowls of two gepetic orourae and cbossrved

¥

that molea in each genetic groups hed a hicher meon Hosy

4

welzot vhan fomalea. Also 24 weeks completsly covers the

grmwth poriod of both FTOUpU The esponantial end Jumperiz
gurve were found sultobie for fittinyg &4 weeks Lody wel hs

Gat8a

flerce and Nordskey (1985 analysed the Body welshi
end shank length n% 2U wecks of age and fitted on

exponential equation «f the type

yoa ol

]

(34
fa
(".

where y = shank length snd *x' 45 $he boudy weizot

woeeks of age. oLand /éax‘e grewth conatants.



Sahoo ot 21.(1985, have conducted eiperiments in,
xhaki Campbell ducklinga reported that there iz a sigﬁificanc
difference (PL0.¢1, in the mean weekly body weisght 28 well
&8 live weight zain between weeks @f ages. Femcles were
heving hizher srowth rete then meles. Fur%hef the waékly
aeverage live Qeight appoared to be more then double that of
the preceeding week upio 3rd week snd more then one half in
the 4th woek of ng¢e The 1n¢raase wes mod erate from Sth

to 12th week and low froxz 13th to 156th weeke.

Indirabai et 281.(1985, reported that in broller
chickens, the pattern of growih was well established by

using a linear function of age and bedy weight.

Greaénan gt 21.{19E5, used Logistic growth ecurve %o
eiplain the pattern of growth in chicken. The logistic
curve used was chooen from amongz growih formulme thet express
rate of gain‘aé & functionps of initiel body weight, final
bedy woisht end growth rate constent. The loglastic function
expresses rate of zalin (g%j proportional to growih rate
conatant(k'weight at a given time (), Wx and rel&tivé‘

woizht yet to be gained (“0302 Wx )

Tpis can be writien as
dw
at _ A
for which we cbteln upon integration from O to t

= EKilx (Woo = Wxj/Weo

¥ oo
Wt = ~
1 + (Woo = 1) e~kt
WO



whers ¥o ond %eo are initisl ond saxivss welihis. Welght
et the inflezicn puint is

¥t = Woo/2 where "t*' is the time $o the point of

inflezdion. Ihe age ai the point cf inflezion

Ul

Grossmpen end oohwarn {1985 studied the inheridince of
peyencters of the Loglotic-curve and ouBerved that gsrowth
rate congtont and age at inflsxionm point are baving low

neritepility in each szx and lins.

Canpbe ll el gie (1508 reoported Lhot the boly wolobt
averssod 2.5% nnd Ze.14 ko oin the case of mmles ood fonmoles
of White Pokin ducks ot Bth week of ajce. Zac daily min we.

419 and 4C.T 5 vospectively.

Snerma gt ale (1986) repcerted that the bidy weighk ol
10, 12 ond 14 wooks of age avorned 11&6¢Qi25.8,‘ﬂ§?5.@4322,6
and 1914£18.0 5 respectively in the cmss of Khaki Cenpiell
ducks.  Also the oviimus markoting eze is coleuloved o YO

weaks of ngo.

Antbony ot pl.(1956; hove ositudied the growih curvos o F

Japanese gualls as modified by diverzent scleotion of 4 wook

pody welght of two wel:hd selected liaes cnd rsported Phod



the gompertz curve is besi for deseribing tho growth of
both the lines. The lozistic curve best fii the grouth
pattern of the low weilght category. Alsc he observed that

the patiern of growih of both the nezes are idsntical.

Sizmone gﬁ,ﬁl. (1987, ritted & regresaion oguation

of the form

W o= 45,89+ 7489 D + Ua81 »° te explain the bedy waigﬁt
a8t & particulsy time in the brocding periocd where
¥ = Inﬁiviéual broiler weisht in'grems end T = day of the

brooling pericd.

Ibe 2nd Wekalor (1987 fitted an allometric growth
carve of the form |

¥ = OC&'B in br;::iler ehiei‘céna
where o

W = Body weight

y = lisewy strugtural bedy paramotuors

sugzerd et al. (1988, have studied the growih pattern
Of Deai and Khaki Campbell ducks under rural caﬂdiﬁién a6d
obseérved that there 13 no significant difference hetwean.
growth rate of Deul end Khaki Jawmpbell ducke. The differemcs
if any 1s due Yo non gonetic influences liiko pocr nutrition,

renazewent etc.
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Harpal Singh et ale. (1988} while atud ying the inheri-
tence of body weight in suines fowl observed thot phépetspia
acrﬁal&t;ags é¢-thﬁ body weight with shank lengtﬁ, kel
lenzth and braéaa angle 8t various eges wers all yqaitivc
and observad high values ezcepting with wolght at hnpchimg.
This indicates that the body weight at s8Ry 276 (@xce@t day
0ld) may be conaidered for svaluatine growth upto Ea%wucke

of age.

Hemid et al. (1988 have coﬁpared the peéfurmaaés af
growing ducklings. of EZhaki Cempbell, inﬁi&n Rﬁnner a@ﬂ
Indigenedaa undﬂf Tare conditions. Tha'avarage fip&i bedy
weight and body #aight #zain were found highest in ﬁuéklings
of Enpaki Cappbell {17388.44 z and 1744.1f’gj f@ilowcd;by
Indian Runner (1743.28 and 1702.47 gj and Indigenscus ducks
(1703.89 and 1668 gJ respectively. The grcwth.rﬂﬁe #as
signifiaantly better in Ehaki Campbellvéuaklingﬂ (82;218;
a8 compared to thot of Indian Runner (85.138) and '
indigencous ducklinge (83.48) were significant (F<:G;01}

difference was found ﬁhetween them.
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'MATERIALS AND MBTHUDS

fais study vwas inltisted using day-old streizht ran
ducklings of Deai aighty en# 1o nuamber snd thet of Walte
Pekin seventy two in numbers, from Kﬁéala Szricuitural
University Duck Ferm, Mannuthy. The ducklings wore hatched
on May 31, 1988 and Jﬁne 6y 3988, Thoy wore soriclly numbered
and \ri,ngg banded for ldsntificstion.

On the day of hatching the ducklinzs were plsoed in
electrically operated, thermostutically controlled buatsery
type brooderse. Th@y ware allocated 4o differont éoﬁpartsen%a
of the broocder a% random. A cenmercial.aiirmaah atarier
rationwas fod ad linituym, whils the ducklingzs woere brooded
in the batteries. Frosh wator wss made aveileble et all

. timses.

After a few wegks, the duc&linga wore roved to deaﬁ
iit%er houses/pens. They wers housed in two &4 jacent
sections of a brooder house divided into sections. tdequate
fléor arez and watar spacs‘aare mude available, Kecessary
warmth was providad by Infra-ved tulve for four wecka. 1
this stage the Jucklings were fairly well ienﬁhérod and ﬁus

to temperate weathor only moderate brooder hest wos reguired.



51) the ducklings wers fed on the seme feed fermala ang

the mensgenment practices were identical.

The weizht of esch duckling woa recorded on all daya
durina the firut seven days, Theremrf{ter 1t was teken at
_ weekly intervals, Thne weighing was econtinued unti ) tbﬁ;ﬁucks
attained an age of 12 weeks. AL tha end of the axpurim@nt
weights were avail&ble on 14 males snd 25 femoles arfﬂnmi
group and 26 meles and 26 females of white pekin group. The
- ropsining ducklings either dled during the course of the
experizent or the data on them were not aveilable for reCor-

ding bedy weight."

The data ao gathered were used for the comparison of

. the retes of growth of: _ p | .

i} betwaen ganetic groups
i1}  Dbetween males 2nd femeles of each genetie group
1i1) between meles of the genetic ZTOUps
iv,; between fbmaleﬁ of the geneiic groups
V) to £i% appropriaste functions of growih to
predict body welght et different nges.

The data corresponding tc each duekling was §lotted on
& graph paper to asaertaiﬁ the pﬁtte“m of @rewth ut different
time poiuts. [

Measuring body weights slong y~-axls sng gzxe along the
X-a8x18, the greph of growih of each duckling was drawn )

/



sepprately. Tho graph indiceted 2 sigmoid curve in
generel. The cholge i an appropricte curve to deopict the
srowth peatiern in any siluation is not easy. As the

wadtern of srowth &pprozimated a siﬁmoiﬁ'cﬁrva the following

mathematical models wore tried.

Sele Zrowth Curve Hodels

4z methemnticsl mmﬁélﬁ vigs the szponenticl, tho
wodified exponentliul, the Gonmperts, the Logistic, the
Vvon-gertalanffy and second desree curve were exsnined %o
find oub the begt fit‘f@r 8 representitive curve for béth

the genctio groups.

Selete Eaponentisl funetion

Fho forp of the funotion considered was

bx v N, > ,
o where y is the body weight 8% age % and 'of

2 &
and 'b' are constants. The comstonts 'a&' and 'b' arve

caloulstad wsing the prinviple of least sguaraa,.

¥hon the growth curve is f£itted, the rate of growth ot
a partlcular pericd com be verlfisd as the ratic of the
welsht during the periocd to the weight during the previous
pericd minus one. In the cose of exponentinl, the rate of

growth is given dppvoxmately as

(ae b{n+i}%_aaﬁx) -1

L3

w&n"“i.
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Se1.2. Modifled Exponeniial Fanetion

The form of the medified exronentisl function
congidered is
¥y = kK 4 abi
. [ A ] [
Where kK, 8 and b aro constanta.

ror Iitting this ejuaiicn, the oboerved sevius 1o

27

. . \ e ) p o )
divided into three egusl parts. Ths ¥ veluea fur ench pert

Y

. [ T ¢
_ro surnmed. The consdanta &, b and k zre determincd aa

6. - < o
5 a(- m....&.)
By = 8y

where Bse 3, BNL 5, Bre the suw of the y velues of tho

3
vhree equal parts,

b - 1
(B7-1)°

_ 0. ‘
K = %(31 = {S‘:‘i‘lia)

y - . ' .
where 'n is the number of Chacrvetiona in eseh rurt.
O.H’Yomwuailbtj
The growth rate at o particular pericd iﬁA,g;iven by

(&bix«.'@-’l;‘ - abﬁi) —':—(h‘. . abx)

ie. ap® (b=1,/{k + ab®,
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and the growth.réﬁes are not signifieantly different |
provides %hﬁ%b‘s do not differ significently. |

FeleZe Gomperte Curve ) H ,
The Gosperts ourve was fitted in the foram

=z
¥y = ab®

which take the log&rithmia‘form |

v

log ywloga ¢ (log b} o = 4 + BCF

Kor £1tting this curve the date is 4ivided into throe
equel parts snd the sum of the logsrithmy of the ¥y values
are found out for emch part. et 'm' be the numbey of
cbservations in esch part, then, | |

By = &, In 4
f2 7 % - |
whsra»s1. 8, and 93 are sum of logeriihus of each park

| Cs= :
B oa (32 *”31)(Qn 1§2

- -‘ 'en_’ N .
4 = Fn (81 - =7 log b) f
The rate of growth st & perticular pericd can be
calcalated as | .

%
ab°(3*1)_}.gb° -1

i
267 (1% - 1) . 19

‘end the growth rated ooty whox the valuos of bC ~—————

e Sl e NN S

t‘v** L e TR e ':/)




2ete8,. lozistic curve

e form of the curve conslderasd

k ,
y= ¢ 1ﬁb¢@x

where k, ¢ end ¢ ares constanis.

The curve ls fitted by taking thres points ot equsl
intervels. if‘yg. ¥y and Iz are. thv three poianis st the
vezlnning, middle and end ¢f the date snd 'n' is the nusber

of cuzervotions betwsar these wolnts then

N ' g
' < -Yg 31 ¥y, = 4 {}Y{;« + 37;3?
kK = Byt
' Yo ¥ = ¥4
k"" 3:’
b = log { *‘;*“g j
G

O Fg Lyl
S = jn é:lﬂg ;:*?ﬁzgg}

and the growth rate at & partioculsr pericd was ziven by

1% 10 0¥

w’

The gruseth redte o% o particular pericd depends upon

tho value of b and C.

Se1e5. Yon-Bertsiantfy Curve

\

The form of tbe curve oonsidered Ty ag ziven by

Ken=yu-7zeng (1981,.



Py

vE =

3
( 1 - pe™h¥,

t : ) o) s
where A ls the moture weignt, whickh is known and b and %

are oun stanty e
The carve toke the logarithmic form

tog (1= (w%/2)%) = logp” -

&

y'nﬁ'bﬁﬁ

The lezat syunre egtimade of D and ¢ are chieined us

- - V\iti — iﬁ iJ
wsts - (éﬁt}

B om y - C%

'

fhe growih rete at a fﬁftibﬂlﬁr peint is given by

pa BV (4 7K,
TR PR L
¢ ) 4 L0
which depends in the value Qf‘he“k. f S A
TR ETIL, YU TN T TS T T T

- - —— - - -

Selebe gagond penpres boustion

The socond deygree equation consideraed was of rhe form
'y owoa + bx ¢ ox°

¢ Y L ) ’
wWhore 2, U and e are gonatants.
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. . , Py -
Fhe polynominl is fitted by teking 3 as x, end nroceedis
a2 in %he case of smultiple rogression. She consiants sre

gvalurted as
8w =i (x-%ly-F) =2 -z -

2 T, w33
S xS = 2% (g = v = (xen (2T

- <
<~

- , é o , - 2 0
S (xR0 S (127 [ (2T (k%) ]
b o= ;2{143}3 g;(xdaxg) (y=y) =

S (amiy (XS] S Laex ) {y=3)

-2 2 T2 . 2] <
= (x-x)° = 2%mg ) naEi(x— } (12»3 J
and the growth rate &t a8 partlculer periocd is given by

b e ol i ex
. 2
S 4 BR 4 0%

i

Tne growsh rate at & persiculsr pericd 1o devendsniy on

*h' and o' values. \

TeZo Lompariscon of Growth Curves

In ar&&r 10 gospero the relstive effiai&ncy ¥ varicus
growth curves and $o0 select the one which best rits the |
obaerved dats, two coritsris géﬁgyuaea, viz.

(1)

{13, Jtanidard error of the eotimate {(s,.

. ‘ » e N
Cop fficient of detcrminsiion {»°) ens



3241, Copfficient of Asteyminetion

32

It ia caleulated an the sgquare of the covrelotion poge

fficlent betwsen the observed and predicted valucs. 4

large value of ¥“ indicates best Fit of the curve.

Zacecs ghanlerd Frrop of the sstisate

The atendard error of the estimste meesards the
inedequacy of LAt of the T.7 7 % equation or of the ervor
which is made in the esiiuvetion or prediction of y frowm
given values of 2. The standard ervor of the eatincie io

caloulzted zp

[

‘ R
8 = (f_;. ‘ 31_}.

n - 2

n | _ o
whers ¥; is the predicted velunes end *n' is the number

o
&y

oboervations. & sasll value of 'sc' indicatea gowineass of

£it of the cuypve.

'

Hao (1958) sumzested u procedurs for the comparison o¥f

rates of growth betwzen difforsnt gvoups.

let y, denote the increess in body welsht a8t time 'i°
and Jgi’ 48 the uwenn of &ll yifs in the exveriment. Then
*Gi' 19 the time metmuster. The differance in the vslues

of ¥y &re dus o the time feotor 'gi'. lence we moy write

Yi= bzi
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and the method of ileast sUquares leads 1o
g I 5 4 ] 2
b =g y,8;/ S8y

this compardson of difference in vates of zrowsh

between groups will pbviously be a comperison of ‘ble.
The value of 'u' may be affected by initial body waisht.
dence 8 covariance analyaisz of the b values takins inisisl

velues as concomitset verisble cmn be adopted Tor comparin:

the growtn rates of the groups.

L
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IV HEULIS

The pragent study waa initiated {0 aseens the growth

patisern of two breeds of duckes le. Deai and wWhile ¥ekin

and $o compare the retes of growth ot d ifferent vges by

fitting mathematical medels. 7The a#ﬁdg;waa slso aimed
find out the best sultable gcurve for the prediction of
welght ot different ageao
d.7. Average body welighis
4.1.;. Average body wolght upto seven days

_Th@ average body welighte of the Desl males during

firat seven days were 36.6428 gz, 38.%557T1 g, 41.8143 2,
42.5 g, 47.2145 Zs 5147143 g and 58.% g respectively

(fable 1, The corresperding figures for Desi females

to
body

- the

38016 gy 40412 @, 4242 g, 45032 3, 50.28 3, 55.52 g and

63.28 g respectively., BSBobh the groups wers heving e cone

sistant inerease in body welzht during the firsd seven

Ihe Desi females had & higher meawn body welght on all

ALy

the

seven days. The average body weighi of the wWhite Pekin {(u®)

zeles during the first geven days vwere 38.6538 gz, 34.346% i,

40,0769 5, 41.192% g, 42.4615 g, 43.5769 5 and 49.1153

e
b ]

- respectively (fable 1), The average body weishts of White



Pekin (WP) fomales during the first oeven days were

38.3846 g, 3746154 2, 41.3462 £,45.8646 2, 46,0769 g,
471923 g and 55.3462 g reapociively. ‘

@n the seventh day the females in each genetic gxé;cmp
hed = highér'mamge'bcdy wolght than ‘Em&lé:a.. Considiering
the two genetic groups irrespective of gex, the Deal ;' A
| ducklings havbk an _averaga body wei@:m of 61.5641 g, oﬁ. tho.
‘seventh day whereas the averags bﬁdy wadght of White I%ukin
ducklings was 52.2308 ge |
: 4;1.2. Average body wight upto twelvs waelm l

| Tha averaze body weirrh‘ca ol Desi mlw, Deai femalm,
WF mnlec and WP iem&lqs for the firat tuslve weakas arei
shown in Inble 2. | | i

In twelve weeks, Desi males a%minml 2 had,; ueiﬁht of
1281.7657 g, wilh o stendard error of 597657 g. oteady A
increase wes ncted ﬁui*im; the firat twelve waska. Tha Deal
females had an average body welzht ei’ 1939.4 2y by %;he, end
of 12 waeks (Tadble 2, This was lesa by 52 g than the cerrea~
ponding aversge body weight of Desi males. Also tho ae&y
. welght showved & steady increase during the 12 wecka. .Eejhile
eénsm&nug the Desi ducklinzs irrespective of uéx; thie body
weight averaged 1258 g at the end of the 12th week with

a standard error of 35.6814 z. ;



in the case of WP group,the WP femalaes were, on en
avera;zs heavier than WP wales, The mversge body weilrnt
ettalned 2t the end of twelfth week wea 1021.7308 5, with
o standard ervor of 79.5385 g in the cese of ¥ males am
1401.6154 g with a atandard error of 73.0109 g for W
femalez (Iable Z2j. Thus a WP femsle wolighed about 380 g
more toan WP male ot the end of twelfth weelk. Conaldering
the WP group irrespective of sex, the average body wai;sht
attained at {he end of 1éth weck was 1214.6154 ;1 with a
gtandard error of $3.5788 g.

4e2. Compariscn of dbody weizht et different ages
4e2e1e Initinl body welght

The analysis of variance of initial body weights of
the four ocutezoriss of birds were given in table 3. It wos
found that the four groups vis. Deai males, esl femaies,

¥P males, ¥P females ware homogensous.
4242+ Fourth week boedy weizht

The initial homogeneity in body welshis of the Eroupa
iere not maintained at later stages. The analysis of
varliance of fourth week body weisghs$s wers shown in teble 4o
From the analysis of varisnce, 1t wos found thet the three
greups vig. lesl males and WP msles, Qeui females snd P

males and Wi meles and ¥ femoles were not homoganeous.
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The aversge bedv weight of the four groups viz. Deai | “
zales, Desi fea&laa,h? males and WP females at the ‘end
of fourth week were 283.4286 g, 345-72 8o 1903486 g and
286,535 g respectively. :

4.243« Elghth week body weizht

The difference betwuen the grnups wirs aignificant in
the sighth weeolk. During this week the Desi males, Deai
ferales, WP males and WP fomeles had an sverae bedy woight
Of 6339286 g, 709.2 g, 5357.8846 g and 811.7308 g rtspecti-
vely (table 5). The analyasis of varience of body weizht
indicated that the three roups vie. Desi males and WP
fanzles, Deai femanles and WP females snd WP males and WP
ferales wers hetarogtnooua.‘ |
| 40244 Twelfth weak body weight |

Ihe difference botwsen the groups existed in the
twelfth wcek alaa. The boldy weiaht of the four grcupa!viz.
Desi nales, Desi fomales, WP naleé end WP females awm red
1291.7860 g, 1239.4 s 10235.269 g and 1401.539 g roapaetivﬁlg.
The HP femnles had the himhest mean boedy weighte }rﬁm the
analysis ot'varﬁance it was found thot the Fivs groupsd vis.
Desi meles end WP males, Deasi rales ond WP femaled, Basi
females and wP malea, Deai fomales end WP femalea, Wp mrs}.es

and WP females ware not homogeneous (Teble 6).

K
'



From Table 2 it could be observed thet the platesu
in the body weishta was not ettained til) 12¢h weel of
age. This indicates that 12 wesks 4o not cover the arowth

period of Iesi &3 well a3 White Fekin ducklin:s.
4 36 Study through Growth Curves

To ;4epict the pattern of growth esponentinl, medified
eiponential, Gorpertz, iogistic, Von-Sertalanffy and second

degrea curves were fitted.

4eBele Exponential curve

The ezponentizl curve was fitted for each of the 91
birds using their body weights for 12 week3 &t weekly
intervala., The eszponenticl curve censidered was of the

form y = aabx

i#e Log ¥y & log & + bx

The values of ‘2' and *b' when the exponenticl was
fitted was shown in tables T and 8. The 'b° valued when
exponential wag fitted to Deusi ﬁalﬁa and Desi femﬂlealwere
in the ronge CeZ173 to Ce2916 and 042318 to 02970
respectively (Iable 7,. The sguare of the cérrelaticn
coefficient (coefficient of determinztion) butween the
cbaerved and exnected body weishts for Losi meles snd Desi
females‘wera shown in %table 13, The values of 'a' and 'b*

when the exponential curve was fitted to «2 moles ord WP



femeles wore shown in tsbls 8. 7The 'b! vnlues-rangw %
from 0.2121 $0 0.3174 for males end 0.2213 %o 0.3264 for
females. The sguare of the correlation coefficient ;
{coefficient of détarmiu&ticn) between cbserved end gipu«

cted body veights were zhown in table 13,

The standard error of the sstimate when the @xpcéential
curve was fitted was shown in tabls 15, From the teble 1%
w23 clear that the standard error of the eatigate was
hnviﬁg'a very high value for almost all duoklings ané{thus

i
i

indicating leek of fit for the observed dztea.

‘The amnalyais of variance of the 'b' valaes for t@e
four groupa cbtainad by fitting the exponentis 1 law for
the 12 weeks body weizhte was given in tebles 17. The?e was
significant difference between the four groups. The
avarage value of 'b' was hizhest for WP femsles fclloé&d
by %P‘males. Ihe rate of grevth we2 therefore hi sheat for
WP femnles, neit higher for the WP males, thiird higher for
the Degdi naloa end least for Dmsi females.

4e3e2e Hodified ixponentinl Curve

The form of the modified exponential function fitted
tc the weekly body weizhtas of four groupe of dueklingé was

yak-:-nbx
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The values of the constants 'k', 'a! énﬁ "B for!
Desd halss, Dasi Temales, WP melea snd WP females veri;
shown in teblea 9, 10, 11 and 12. The 'v? valuas for éesi
mml&a and Desi females ranged s:ém Go1009 to 1.1084 aéa'
0.8495 $0 1.1698 respactively wheress for &P malsa-end wp
females the 'b' values ranged from 1.0648 to 1.2994 and
049269 %o 1.4917 respectively. |

Zhe squar; e? the correlation eoefficient (coeff;cient
ot dcterminaﬁicn} between cbasrved ond expected values wore
| ahown in tebls 4. The coatticient of detérminetion in
alucat all cases wus greeter then 0.95 thus indicating a
. good fit. . Alsc the stonderd error of the esfimate wA3| com~-
paratively small (Ioble 16). The annlysis of varisnce 6f 'b'
values for thc four zroups @btainedAby'fitting the medified
expongntial end for the 12 weeks body weight was given'in
table 18. There uaa'aigniricant difference Eatﬁeen the' four
grcupn. The avera:e value of 'b' wea higher for wWF femanles
followed by WP males. dhe rate of growth wes therefore’

- higheat for P femzlea, next hizher for Wy males thir&l

i
1

 hizgher for Desi femoles and least for Desi males.

deFa%e Gonpﬂrts Curve

i
The Gompertz curve wue alsc fitted using 12 wesk hody

o*
the form y = eb®

ueighta of each bird in the expefiment. The eurvo was of

ie. I0g y = log & + ¢* (log b)



The values of 'a', 'b' snd ‘o' for the four grauéa
were given in tablea 19, 20, 21 and 22. The square of the
correlation coefficient (eoaffici&ﬁt of dsterminatieni
between the cbeerved and espected values were shown in
‘teble 27. In 21l the cases the value of rz was gruater than

Ge92. Also the standard error of the estimate when tqo

. curve was: fitted tc the four groups was shown in table 29.

The rate of growth when the Gomperts curve was ffite&
wes depending upon the values of 't°'. 3o analysis of
variance of 'b°! was carried out &md wes shown in teble 1.
From the analysis of variance it was found that the fqur
groups were aisnificantiy dlfferent in respeot of rabe:of
growth. - The rate of growth was mazimum for Uesi fems log

followed by Desi males znd least for P moles. o

4.3040 Logiatie mf"@

The Logistic curve wes alsc fitted to the data on body
weight upto 12 weeka for'cach bird of the four grouam.l
The ourve fittedwas of the form |

K o
y om ’ | |

The values of *k', "B and ‘¢! when the curve we3 fitted
%0 the four groups vize Desi malec, Desl females, WP mélﬁa
and WY femnles were shown in tables 2%, 24, 25 end 264 | ihe

et T L sy

Cr=Z curve fittlng was & feilure for two ducklinga

of the WP fomzle &Toupe



The square of the correluiion coefficient (@ﬁaffﬁcxanﬁ
of determination,) botween the cbaerved and expected boiy
weishte were shown in tebie 28. The stardard error of vhe
estim&éa when the curve wao fitved to the four groups were

ghown in table J0.
"4 3.5 Von-Bertalanffy curve

The form of the curve fitted as given by ilen~yu-Tzeng
(1021 ) was
Ut = {1 - be kt}
wnere A 13 the mature welight, which was known zrd 'b! ﬁnd

Tk gyere conzbtonts.

The valuea of & were estimated from the mature birds of
tha,iarﬁl& Azricultural Uni?arﬁity Duck Farmg ﬁannu%hy:ana
wera 2000 3, 175Q Zy 3500 g and 3300 3 for Dasi mulua,:3331
femalas, WP males and WP females respectively. The valaes
of the constants 'b' ard 'k' when the curve was fitted to
Los i males, Desl femnles, %P mnles and ¥P females were
ghown in tables 32 and 33. The coefficient of dsterainsiion
of body weights when the curve was fiited to the four groups
were aho%n in tables 40 and 4%, In almost all ithe cazes tae
coelficient of determination wes around .95 and in no cose
it was lsaas than O.B85. The stondard error of the estinate

‘was 2lsc amall for salmost 211 birds {Isble 38).



;
The growth rate of the fitted Vonqacrtalantf? curve

wus depsnding upon the values of be k. Thus anmlysis of

-k

veriance of be = values was carried out to test the s;gniw

ficance of the four groups. From the analygis of var;éncc
it was found that the four groups were significontly |
different in respect of growth. The growth rate was highest
forJWP'maloa, next bigher for WP females, next higher ?br

ffe81 meles and leaast for Desi femalas.
443464 3pcond Degree Equation

The second &egrc& squation fitted was ¢f the form

Yma +bx +ex°

The velues of 'a', 5% and ‘e! wers shown in bables
54, 35, 36 and 37 for the four groups. The cceffiaiqntfot
determinntion of body weights were shown in teble 41. ﬁaac
‘the atandara error of the esiimate was calculnted for'thc

four groups and were ahown in table 39.
4+4. Compariason of Growth Curves

~ In order 4o compars the efficisncy of the variaua

' curvas f1tted and to Judge the best suitsble curve to depict
the pattern of growth, the growth curves were fitted to the
average body weights of the four groups of ducklings aéﬁ

also the average weight of the two groups irrcapedtive'of
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sexe The coefficient of determination (r2) and the |

stendard error of the egtinate (e, vere wued as the téolu

to 7ind out the adequacy of fit of these curves.

The persmeters, éocffiéient of detormination (rzf nrd
standerd error of the estimule (@) of the six grouwth :
curvea vize. the exponentisl, the medified expanentiml, the
gompertz, the Logletic, the Van-oerta*snffy and eacond deirev
curves fitted to the average body weightn of aiz,grouga ot
- ducklings were ghown in tables 43 o 48.

4ed4.1. Compariscon based on coefficient of deter&iaatiﬁh
The curves hawing highest value of coefficient o£

determinotion was taken as ﬁhe'bcst curve toc deplct tﬁe
pattern of growth. The coefficient of determination when aix
curves viz. the axponeﬁti&l,*the nodificd oqunential{;the
Gomperts, thé logistic, the Von-Bertalenffy and second’
dcgrge fitted €o the 3ix groups of ducklings were G.9311,
0+9931, 0.9934, 0e9435, 09750 and (.9688 reapuctivoly for
‘Desi males, 0.8752, 0.9844, 0.9933, .94?Q, CeG758 and
09357 respectively for Desi femeles, (49426, ©.9954, 0.9924,
- Cu9937, 049924 2nd 0.9927 respectively for WP malsa, 0.6954.
09953, 0.9953, 0s9922, 00,9967 and (.98625 reapectively for
WP femalas, 0.8973, C.0881, 0.9934, 0.9450, 0.9747 end!
Ce9258 respectively for Leal duakliaga irrespective arbscx'
end 09202, ©.9967, 0.9949, 0.9938, 0.9962 and 0.9695 .

t
'

reapectively for ¥P éaéklingz irrespsotive of aex.
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W

Frog ithe sbove vulues it wasg found thot for Desi
weles and Desi fomales Che Joaperts ourve govs beat Tit
wiﬁh_rg = Q9934 #nd C.9937 respschbively. Tho Fitted

sgquations were written ns
PR, ¢
¥ x 1140.9380 (2.0056)7 3407 200 pest males
y = 1058.9080 (0.0256,°° 4T for pesi femeles
¥

For Desi ducklings irvespactive of cex, the (ompertz
curve ygeve bhest fit with rg & Ue98%4. The fL¥isd sountion

was wrililten as
o erpee®
¥ = 1063.5950 (0.0a5g)0¢ 1955

In the caaw of W& mules apd WY ducklings irrssrective
ol gsex, the modilied eupomentisvl curve gave best it with
ot

T = 0.9954 and 0.9967 resgectively. ihe fitted sguetions

ware written ag
¥ 5 -24B.7951 + 261.4%90 (1.1473)% for wP males amd

¥ o ~42U.54%9 + 420.7679 {1.1259)% for Wy dueklin:s

irrespoctive of sex.

The Von=-Bertalanily curve gave best £1it to dhe up
ferale ducklings. The value of r° was 00,9957 in that case.

The fitted equation was

¥y w 3300 (1 = C.58161 exp (-0.9515 @)) 7 for WP femules
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4.4-2. Qoupari;aﬁ %aa@d»onymtandﬁ%ﬁ‘array'at'thﬁ
gstinate (o)

The atandard orrerlﬁf'séﬂ<aa%inaﬁe (8} when the six
growth ear?ea‘viz. the exponential, the modified Qipon&ntiﬁl,
the Jompertz, the logistie, the Von=Certolently snd the
second degres fitted to the &raraga body walzht of the six

groups of ducklingi~x¢re shown in tzbles 43 to 48,

¥hile comparing the growth curves of the 8ix groups
based on atandard orfér, sane vesulf was cbiained s in
the cdae of compsriscn uslgg rﬁ values. The 8 tapdard error
of the estimste when the Sompertr curve wes Fitied to Deai
nales, Yesl fexales snd Deal ducklings irrespsciive ¢©f sex
‘wora Z7.1346, 28,1021 and 27.4707 respsctively. 4185 the
values of ‘s’ when ﬁhe,ﬁaﬁifiéﬁ axpopentiol was £itted
$0 WP p2les and WP ducklings irrezpeckive of dex were
21,8033 and 22.2852 reapeciively. In the caze of ¥P
farcles the Vonuﬁurtﬁlénffy ourve bad a stnnderd error of
2649758, |
4.5 Amo'a Method

By the mctﬁca of ino (1988; the growth parsgeter *L'
was eatinated for ssch bird. REach 0f theve valueg was

ohoxmcusly lzrge, nunbering iuto thousasnds. To reduce this



X/

to & nanageable size, #ach wus divided by ?ﬁbﬂy ihs
reouliing valves of ‘B! were prosented in tables 45 o 5U.
The growith paramaiar hed a seen value of E%.7571 for

Doal males, 47.97%84 Tor Desi fencles, LE.8578% for ¥P milen

]

and 910788 far BE fewﬁieaa

The anxlyesis of covarisnce of 'BY valuss taking
initial boldy welsht au coacusitont variable was jresented
in tople 51. The initial body weight hud adsmiilcont reis-
tion with the 'b' voluem. It wes slwe found thot the rete
of growtha of all the four groups woere alotinct. dhe srowbh
rate wiz kizhest fopr WP fonvles next hisher f@rvﬁeﬁi fanc led,

next higher for Desi moles ond leunalt for 4l founlen,

Toe osravhe of the growth curves which ove Lest fit
40 the alx gronge of ducklings wore drnwn oxd wure Siven in
Pigures iw&. Phe gropho wore drawn by taking the nusber of
weoks on X-2x33 and the zesn weekly vody weirsht on y-anis.
For Resi meles, Deal fexalesn, lesi ducklings irrsspective
of sex, Wi sales, WP ducklinge irrespoctive of sax,
Gompertz and moddivivd expenential curves were Qrnwn WioreRs
for =¥ fewéles Jompertz end Yoo-deptalantdy curves wsre
drewn slons with the curves of the obmerved valuss for the

gake of couparliach.



Fig.1. ‘GOMPERTZ AND MODIFIED EXPONENTIAL
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Table 1

Means and standard errors of body weight (in g) of six groups of ducklings from the

first seven days

Desi ducklingg WP ducklings

Days Desi males Desi females WP males WP females irrespective irrespective
of sex of sex

1. 36.6428+0.5704 38.1616.6026 38.6538+0.5318 38.3846+0.6565 37.61534+0.3739 38.4423+0.2308
2- 38.575140.4873  40.1240.5206 34.346240.5112  37.615440.7423  39.487230.3971 37.480710.4466
3.  41.21434£0.5155  42.20+0.9715 40.0769+0.7882  41.346240.9097  41.8462+0.4132 40.711540.6025
4. 42.500040.6934 45.3éi0.8539 41.1923+1.7169  45.884640.9928 44.3077+£0.6343 44.2884+0.6867
5. 47.2143340.7857 50.28+1.1966 42.4615240.9385  46.0769+1.0840  49.1795+0.8440 44.2692+0.7536
6. 51.7143+1.0865 55.52+1.5249 43.576941.1055  47.192341.2000 54.153841.0833 45.3846+0.8465
T 58.5000+2.3008 63.28+1.8371 49.115311.6261 55.346241.8245 61.5641:}.4679 52.2308+41.2862

o

[



Table 2

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

Desi male

- Desl ducklings

WP ducklings

Veeks Desi female WP males WP females irrespective irrespective
of sex of sex
0. 36.642840.5704 38.1640.6026  38.6538+0.5318 38.384640.6565  37.6153+0.3739 38.4423+0.2308
1. 58.500042.3008  63.2841.8371  49.115341.6261  55.346241.8245 61.564141.4679 ’ 52.230841.2862
2. 108.359145.7880 118.0846.4057 84.269244.2148 105.076945 .5824 114.5897.4.6151 T4.673143.7569
3. 190.4785112.2795 210.80415.0442 134.153649.6694 188.5769413.8538 203.4872+1C.6142 161.365449.1912
4. 289.4285+21.1864 345.60326.7933 202.6923115.6217 293.8461425.4454 325.4359119.4049 245.4807+16.6825
5.  412.2142430.9867 495.20£36.8022 277.8462124.3026  431.0385438.2648 465.4103+26.6075 354.4423324.8731
6. 491.07435.2196 ©573.00442.6947 309.1923426.8709 492.3077440.7528 543.5897+30.5518 400.7500427.3568
7. 536.0700i33.2874. 609.80+39.1977 468.4651131-0443 706.1530458.7461 583.3333328.1254 568.46154+39.8507
8. 633.8800:36.4135 709.00444.4700 537.8846+44.4047 B811.7308462.4173 682.0513431.8745  6T74.8077+42.4943
9. 757.8500445.8085 813.00+44.4259 637.3076452.9834 935.5769460.8904 793.20514+32.7900 786.4422445.0875
10. 839.2857456.3175 892.4Qi44.0673 781.7307459.1510 1145.7692463.7451 873.3333+34.5368 963.7500450.0313
t1. 931.7857+48.8623 928.80+41.2667 964.2307+71.4727 1309.6154166.9822 929.8718431.3482 1136.9231454.1892
12.

1291.7857459.7857 1239.40+45.0836 1021.7308+79.5385

1401.6154473.0109

1258.2051135.6814 1214.6154458.5788
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Table 3
alysis of’variance of Initisl body woight of four groups of
ducklings
Soureé defs - BsS E ¥
- Eotween groups . 3 152708 «7746 K.3
¥ithin groupe 87 | : 14783
Kean Table
Gmcﬁp& Mean body waiahta
(in 2)
Desi males 26 .6429 -
Desi females 38.1600
WP mules 38.6939
38« 3046



Tepio 4

inalysiz of verlance of the fourth week body weight of four group: of ducklings

source ' Aefe ' B33 : ' 7
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fzble S

. Anslysis of veriasnce of eighth waek body weighis of four groups of ducklings

- " D S Y P W Wt AR LD e i

- - it S0es -

Source | defe Mus | F
Eetveen groups 3 3423174 5.6529%* -
“Within groups | 87

60555 03

*e Iniicetes significance at 1% level

CD for the comparison between

- an pony

s

Groups Dasi arlesn

Deai femzlies

WP males WP females liean body weizht

Desi males
~Desl females

163.22

WP meles

WP fenslaes

S Gy . v QR B ST SN BT S R

162.0893 162.0893 633.9285%
136,963 136.9631 709 .2000°P
135.6137 537.8846%

811 .,7308°

G



Table &

Analysis of varisnce of Teelfth woek body woizht of four groups of ducklings

D T A R R G W Y o T W S N W ek NN LI P D WU ot D A K4 WD WAL Bs BV T M AR 40 R T e Gl o M T Wl i K A TN U3 UMD o S A L TP M G5 YT B A (s S W G G B R S A S A T S0k LI 4D ek S5 s Dy RS

Source : defe Fodi F

BT D A TN R TP By v MR o s p S S YO TR R ote W D WOTS k- D D W A SRR TP P A TE o MR A A UKD WX ST I B VI s e B Tt e R WD St B -] o 20 O S G S D B D W & L=

Between groups 3 643840 5.95T1%>

¥ithin grours | 87 1080795

-t o ST M Wt e A T A TR A TG il 0T ot VTP e B P J GG A ER Pre £7% €0 wat UXIY T AT, 055 150N 105 I AR B0 A5T GNF Mur W Sl sl GO IR Do P T AP i AR NS ECR ST ST AP MR SR R A KR T A PN G R

¥ Indicotes sisnificocce of 158 level

CD for the comparison beblween

Al W e G W B W KD W S AT DY KD Yy e TR W GO ) ST YT W GO U et M GRS TRy - tead Y A W T M DI WCID RSN SR W S S St A il S TR G5 S DD W e I3 ek e dre e S 7 vt e S o) Vit wipes Sy kT
9 % 3 7 T Pan] 0 e - ¢ 2 T v A .l P h c {7 e % - o 3 =¥
FECURs Desi pales Dezi femclen WE malsa WY fopnles Hean body weli:ht
A ORI WA Gn Al W O P DD e Gt N oy AON- AR 4 . . &D‘"“ﬂ‘v‘h--‘”»“ﬂ-lal**I’““."F‘_)»N~-ﬂ‘”(‘l.""~‘.;wmm“‘”‘-“ﬂ*w“.

Vel males 2B 0562 216.5457  216.5457 1291.7860%
Deai feasles | 182.9779  182.9779 1239 . 4GO0RD
¥P males 161.1751 102342550

WP fepales 1401.5390°%0
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Parameters of Growth curves of individual Desi males and

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

10.
1.
12.
13.
14.
15.
16.
17.
18,
- 19.
20.
21.
22,

24,

Table 7

bx

a b a b
54.5831 0.2688 48.9232  0.2730
70.3613 0.2501 51.5375  0.2748
90.5578 0.2755 . 54.5585 . 0.2699
54.9537 - 0.2600 104.1730  0.2779
68.5717 0.2736 93.8811 0.2664
56 .5986 0.2815 66.5596  0.2699
59.0975 0.2173 76.2667 0.2830
67.9917 0.2842 ©  59.3970 . . 0.2549
63.8296 0.2725 105.0115  0.2565
64.1811 0.2916 88.2889  0.2517
68.3721 0.2597 60.4557 0.2484
56 .6524 0.2868 61.8598  0.2490
62.9901 0.2798 78.6505  0.2528
74.4097 0.2838 88.2764  0.2671

74.8556  0.2669
. 86.9000 0.2651
68.4296  0.2576
61.8598  0.2490
65.9328  0.2460
46 .1975 0.2716
94.1292  0.2676
68.8876  0.2783
62.1555 0.2318
101.0114  0.2687
74.3119.  0.2970

I
8]



Table 8

- Parameters .of Growth curve of individual WP males and ‘
-females in the exponential form y = aebx for 18 weeks

No. e—-_ P males VP femaios
a b a b
1. '55.2209  0.2685 98.7715  0.3018
2. 57.2555 0.2975 . 174.0686  0.2867
3. 39.0279 . 0.2389 76.6957  0.3064
4. 38.6062 0.2530 67.5347  0.2913
5. 44.9767  0.2395 68.8996  0.2933
6. 37.6153 0.3055 56,0609  0.3162
7. 41.8776 0.2896 38.8558  0.2213
8. 53,0331 0.2121 71.6056  0.3090
9. 72.5166 0.2985 33.0459 0.2924
10. : 53.2369 0.3174 55.2485 0.3123
1. - 75.2868 . 0.3128  52.4013  0.3137
12, . 49.8250 0.2878 37.6861  0.2917
13. . 50,4950 0.2983 74.9376  0.28&2
1a. 36.2166  0.2683 77.3631  0.3071
15. . 62.2426 0.2680 45.9631  0.2823
16. " 62.4041 0.3157 58.4116  0.3018
17, 41.4809 .0.2864 66.0550  0.3065
18. 39.6483  0.2303  56.6183  0.3075
19, 59.9992 0.2746 82.6316  0.2957
20. 61.8331 0.2844 63.6944  0.3239
214 53.8412 0.2782 37.5218  0.2786
22. 39.2025 - 0.2364 72.8669  .0.2826
23, 43.8582 0.2476  51.0882  0.2593
24. A 45.5084 0.2259 T4.9715 0.3128
25. 51.9175 0.2786 40.2124  0.2899

26. 44.4918 0.2727 - -64.6653 0.3264




Parepeters of the Urowth curve of individual Jesi males.f'
~for twelve weecks in the Hodified exponential form y = &:wsz‘

|

Hé . K a. [
| ‘ |
1. ~392 40433 40641585 1.1044 |
24 ~9877.6210 9878.2690 1,007 '?
3 574643250 ~5806 « 5130 09762
4. 359643250 ~3623.3320 0.9801 |
5. ~153%4,9570 1524.8220 1.0486 |
6+ -439.1822 450.5016  1.1084 |
7o <5727 40140 575443000 1,0069 |
8. 2612.8910 -2887.3240 0.9578
94 4549 . 5770 ~4599 6580 0.9794
10, -10366.0300 10%16.9400 0.1009 -
", -464.6250 491.9454 1.0995
124 -867.0508 67445153 1.0711 |
13, ~243245390 240446210 140327
14, 254444660 ~2440.0290 0.9408 j



Table 10

Parameters of the Growth curve fitted to ind ividual
Desi females for Twelve weeks in the modified
exponential form y = K + ab*

No. K a b
1, -558.5598 553.6031 1.0823
2. -840.6453 829.3912 1.0639
3. -905.2712 891.9890 1.0624
4. 2132.7340  -2306.9820 0.8964
5% 1637.6540 =1764.3110 0.8917
6. 6110.8640 -6150.3480 0.9852
T, 2636.6980 -2731.3190 0.9467
8. -474.7256 483.0128 1.0817
9. 1535.5630 -1648.5870 0.8802
10. 1081.3970  -1199.2430 0.8495
1. -586.5211 603.0282 1.0742
12, 3311.5790 -3362.9260 0.9669
13, 1300.5010  -1375.2660 0.9035
14, 1428.8160 -1569.8710 0.8763
15, 2033.4950 -2105.7770 0.9402
16. 1947.5850 -2033.6130 0.9256
7. -18175.0000 18160.3100 1.0042
18. 21045.3100 -21059.0100 0.9967
19. -188.7025 234.4906 1.1435
20. -145.4605 166.5296 1-1698
21. 1411.9450 -1585.1430 0.8565
22. 2280.4340 ©  -2384.3600 0.9423
23, - 3017.2980 -3019.4300 0.9804
24. "1817.6090 -1964.6060 0.8902
25. 2436.2780 - -2583.8120 0.9309



Table 11

Parameters of Growth curves of individual WP males for
Twelve weeks in the modified exponential form y = X + ab®

No. K a b
1. -191.2503 216.6875 1-1634
2. -243.3244 256 .7155 1.1766
3. ~4.8607 140.2958 1.2772
4. -35.5510 64.3779 1.2347
5. -36.1510 72.5710 1.2230
6. -35.7852 61.9823 1.2994
T. -68.8115 93.0530 1.2444
8. -198.0000 232.7391 1.1018
9. -797.7798 789.9142 1.1021

10. ~737.5383 704.1233 1.1023

11, -1848.6250 1786 .5450 1.0648

12, -117.1871 143.1103 1.2122

13. -88.2222 118.8996 1.2463

14. -73.8608 93.9470 1.2043

15, -50.8763 103.7014 1.2542

16. -486.7515 475 .3893 1.1434

17. -53,4252 77.9632 1.2627

18. -76.5992 102.0791 1.1656

19. -357.5332 372.2158 1.1265

20. -589.0046 581.2256 1.1042

21. -162.4009 188.1907 1.1815

22. -51.3113 78.4831 1.1999

23. -111.4810 136 .9683 1.1639

24. -20.1248 62.5030 1.2204

25. -194.9116 216.0299 1.1645

26. -135.1566 1.1806

151.8551




o

Table 12

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

g

No. a b
1. 3348.6320 ~3567.4810 0.9269
2. =519.8471 526.5580 1.1262
3. -4529.5790 4187.4470 1.0309
4. -1274.8580 '1246.3370 1.0675
5. -2818.8020 2774.2820 1.0358
6. -308.9548 302.4160 1.1829
7. -7089,7500 7093.2680 1.0044
8. -3078.2490 3007.6290 1.0403
9. -30.2008 54.7745 1.2828
10. -218.0434 228.4734 1.2004
11, 38.6679 13.7284 1.4917
12, -1721.7510 1692.8840 1.0557
13, 89042.7800 -89152.7400 0.9983
14. -33.7802 72.10839 1.2740
15. ~582.0154 568.4683 1.1137
16. =859.5871 830.0349 1.0989
17. -575 . 8060 556 .9786 1.1183
18. -1663.3790 1634.1790 1.0647
19. -699.2376 662.2980 1.1261
20. 10.4005 29.4673 1.3608
21, -528.3008 536 .1495 1.1188
c22. -123.7935 152.1503 1.1797
23, ~2829.6760 2758.6790 1.0453
24. -14.2673 48.3706 1.3231
25, -873.4829° 833.9853 1.1105
26, ~154.2535 168.8789 1.2305




Table 13

Square of the correlation coefficient (coefficient of
determination) between observed and expected values of four

groups of ducklings for 18 weeks when the exponential
curve was fitted

No. Desi males Desi females WP males WP‘fbmales
1. 0.9234 0.9701 0.9478 0.6627
2. 0.9232 0.9530 0.9323 0.9208
3. 0.8643 0.9279 0.9067 0.8238
4. 0.9092 0.7429 0.9732 0.8463
5. 0.9300 0.8325 0.9609 0.8707
6. 0.9610 0.9223 0.9624 0.8583
1. 0.9349 0.8236 0.9552 0.9192
8.  0.8984 0.9555 0.9699 0.7757
9. 0.9030 0.8447 0.8939 . 0.9595
10. 0.9025 0.8304 .  0.9028 0.9350

11. 0.9761 0.9418 0.8506 0.9195

12. 0.9395 0.8779 0.9588 0.9506

13, 0.9140 0.8397 0.9423 0.8544

14. 0.8721 0.8227 0.9503 0.7794

15, 0.8308 0.8842 0.9727

16. 0.8322 0.9368 0.9252

17, : 0.9224 0.9510 0.8998

18, 0.9464 0.9599 0.8869

19, . . 0.9764 0.9457 0.8819

20. 0.9711 0.9160 0.8858

21. RN 0.7881 0.9500 0.9701

22, . 0.7216 0.8988 0.9487

23. 0.9211 0:9539 0.9503

24. 0.7533 0.9854 0.8670

25. 0.7902 0.9594 0.9319

26.

0.9547 0.8739

Ci:

T



Table 14

i

3quare of the correlation coefficient (coefficient of

determination) between observed and expected values of
four groups of ducklings for 12 weeks when the Moditied
Exponential curve was fitted

No.

Desi males

1,
2.
3,
4.
5.
6
7.
8.
9. -
10,
1,
12,
13,
14,
15.
16.
17.
18,
19.

20.
21,

22,

23.

0.9957
0.9904
0.9841
0.9722
0.9875
0.9865
0.9759
0.9812
0.9723
0.9904
0.9905
0.9898
0.9896
0.9772

Desi females WP mélee
0.9869 0.9929
0.9899 0.9945
0.9891 0.9524
0.9702 0.9951
0.9682 0.9948
0.9884 0.9943
0.9763 0.9986
0.9866 0.9893
0.9769 0.9955
0.9628 0.9938
0.9735 0.9826
0.9855 0.9979
0.9703 0.9909
0.9604 0.9958
0.9761 0.9445
0.9837 0.9952
0.9918 0.9951
0.9845 0.9893
0.9923 0.9925
0.9878 0.9942
0.9567 0.9984
0.9659 0.9583
0.9897 0.9913
0.9714 0.9940
0.9678 0.9956

0.9950

WP females

0.9612
0.9941

0.9895
0.9913
0.9901

0.9456
0.9857
0.9809
0.9964
0.9975
0.9760
0.9887
0.9783
0.9978
0.9764
0.9945
0.9951.
0.9953
0.9880
0.9968
0.9968
0.9906

0.9896
0.9893
0.9951

0.9924




Table 15

Standard error of the estimate of four groups of ducklings
for 12 weeks when the exponential curve was fitted

No. Desi males Desl females WP males WP females
1. 98.5579 97.3482 128.1779 738.2389
2. 157.8335 126.7156 221.9775 268,0571
3. 362.4103 151.3184 67.7167 491.9807
4. 144.2763 527.6917 46.3851 333.,1532
5. 207.9927 354.6538 52.8992 335.5516
6. 142.3911 194.5812 107.4686 348.4846
7. 66.5077 361.7240 112.3169 56.4306
8. 273.6176 85.6839 44.5449 507.5307
9. 208.7477 337.1795 351,3475 80.7107

10. 279.9694 265 .3236 321.4297 249.9538

11 111.8191 109.1757 493.5063 250.éBZO

12. 183%.9359 247.3216 132.9264 91.9032

13, 221.3500 238.0670 173.3942  350.5814

14, 322.8684 338.6707 75.9780 534.8020

15, 281.5413 167.6454 87.5657

16. 322,1044 320.1162 247.9210

17, 171.6540 101.7525 345.1275

18. 116.0585 45.0130 305.8254 -

19, 85 .6030 162.1071 408.2155

20. 88.2425 222,6149 429.9344

21, 387.8068 142.1857 58.6997

22, 351.9081 69.1970  222.0333

23. 105.37175 67,4551 97.2454

24. 446 .3034 28.2984 481.6258

25, 447.0422 130.3733 114.9141

26. 101.7889 478.3837




Table 16

3tandard error of the estimate of four groups of duck-
lings for 12 weeks when the modified exponential curve
was fltted

No. Deai wales Desi females VP males WP females
1, 18.2185 30,4226 26.4551  136.4647
2. 27.1256 28.0169 32.6753 37.7139
3. 58.6002 . 30.3380  41.3756 58.8133
4. . 41.3381 95.81%4 14,0417 42.2136
5. 40,2187 77.1836 15.1105 44.9906
6. 37.7551 34.5197 26.5T13  128.6262
7. 24.7434 65 .2936 12.0183 14.6216
8. 51.4266 26,2863 15.7923 77.6459
9. © 54.1654 64.7349 34.9470 16.2045

10. 38.3068 65.9206  36.6974 25.1071

11, 30,2779 40.3504 80.6435 56 .4476

12, 34.6250 43.0165 16.8720 50.4060

13. 36.0982 54.6841 39,4070 85.5196

14. 61.8967 81.9154 14.0496 15.3389

15. ' 55.1780  104.4698 72,9477

16. 51.4836 38.0831 38.4604

17. 26.8172 22,2584 32,4638

18. | 30.8574  15.8117  38.0725

19. ' | 23,9254 30,2865 66.8313

20. 29,0205 30.3503 15.4287

21. _ 92.3186 14.0276 25,5305

22, X 72.5760 35.0428 25.9756

23. 20.7367 19.5890 60.6894

24. 82.4109 13.8267 35.0933

25, 84.1882 21.6686 43.2315

26. 19.7193 44.0663

O



Tabie 17

Anelysie of waricnce of 'b' valnes {growth rate; when the exponential curve
was fitted for 12 weeks

R G S SO G W E 0 o- e ey S il O 2003 S S ST R A 5P 2ch s WK o i - - o v o ey S
dource de.f B33 ' 3
& L . L

DD G U G TR wny bt d - L ol L X —-~ B vl Ay TR S0 B G WS SRS M U T D W) e T SR St - WP A N i ik (K3 AN S T S

' Between groups 3 0,00501 16,1811 %% —
¥ithin groups a7 0400049

*i'Inﬁic&ﬁ&a.ﬂignificanea 2% 1% level

¢ for the comparison between

5 et o o cimm B T o I T Wl s e S D TP IS D v calP: NI ik P AT Pt D G T S HT U WU P O 0 S) I R A TR S S e

Froups Yesl males  Desi Tenunlec WP males WP females Hean 'b' wvalucs

Dosi mailes 03,0147 Oel)146 e 0146 el TO4P

Deai fepales | . 0.0123 D.012% C G.263870
. LY Vs ;r‘,-.a

WP muales Getdt 22 GedT26 w

¥P femnlos : ' Cel862

T 0 W e G D (T T T W O R S A S R VIR T e = e w0 G St o e aser Lt . cm > v - oo A 3 A e AU I R T A T T O X
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Table 18

‘Analyéia of verisnce of 'b' values (growth rate; when the modified exponential
was fitted for twelve weeks

. T e e e L d

source . defe

AR F
HBeitween groups | 3 0e2806 . 1644774 2%
¥ithin groups . ' 87 QG176

#% Indicates significsace st 1% level

Ch for the compafismn between

e ot

Desi ;ales Deal femsles

VI e M S PP e AED A5 SR B 1D TR KEN G

Groupd

®P ma

A S I W el T S S S ST Y e P Gt T A S AN S I

les WF Temsles Mean 'b' values

Desi nsles ~ 0.0880'-
Desi femaleg:

WP males

¥P females

0.0874
. 0739

0.0874

0.0739

0.CT31

e - - -

0.9581%
C.9737*
1.18530
1.1386°

e g Qi inats et W Ml WS
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Iable 19

‘Parameters of Growth curve of individuml Desi mmles for
twelve weeks in the Gompertz form § = ab®h

ad 2L ) L L - A W - e - —-— a -y

Hoe & b e
1. 1583,3970  0.0219 0.8571.
2 §72.2749  Ga3502 0. 7856
3. 142048500 0.0222 0.7432
4o 612.8108 000287 | 0. 7723
5. 1341.5430 0.0242 047995
6 166244150 | (0199 0.8437
7. 6724063 0.0596 0.8301
8e 1097 .2400 0197 : 07313
9e 1025 ,7740 © 0.0240 | 0,7609
10, 1280.3660 040187 07661
11, 1495 .671 00276 08411
12, 140445340 G.0197 0.8145
13 12551440 Ge0214 0478860

- W



Table 20

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

No. a. b c
1. 1218.3760 0.0221 . 0.8345
2. 1220.1700 0.0224 0.8261
3. 1214.9390 0.0223 0.8192
4. 1484.1600 0.0165 0.6869
5. 1161.4110 0.0212 0.6872
6. 1030.9790 0.0262 0.7639
7. 1230.7040 0.0186 0.7259
8. 1245.5170 0.0258 0.8544
9. 1164.7500 0.0267 0.6908

10. 899 .8826 0.0268 0.6725

1. 1237.2890 0.0296 0.8445

12, 1105.8220 '0.0264 0.7511

13, 890.9308 0.0280 0.7088

14. 1088.2020 0.0263 © 0.6825

15, 10%2.4900 0.0299 0.7251

16. 1138.4620 6,0232 _ 0.7142

17, 1030.8240 - 0.0307 - 0.7842

18. 857.9836 0.0356 0.7895

19. 229%.2550 0.0295 0.8880

20. 2604 .9570 0.0122 0.8908

21. 1136.2840 0.0184 0.6630

22. 11128.0780 0.0184 0.6630

23, 708.6017 0.0423 0.7848

24. 1131.1990 0.0194 ~ 0.6879

25. 1335.6380 0.0134 0.7080




Table 21

Parameters of Growth curve of individual WP males for
twelve weeks in the Gompertz form y = apbc®

No. a b c
1. 2874.3640 0.0131 0.8877
2, 3815.5480 0.0092 0.8781
3. 1.70148 + 38 5.8775 0.9982
4. . 34674.5800 9.3808 0.9519
5. 15115.1900 0.0025 0.9452
6. 196535.3000 0.00016:  0.9543
7. 17628.2600 0.0018 0.9327
8. 1134.5520 0.0347 0.8864
9. 2290.8860 0.0152 . 0.8216

10. 2013.6900 0.0114 0.8159

1. = 2232.5360 0.0124 0.7879

12, 5794.5990 . 0.0061 " 0.9068

13, 15311,6600 . 0.0024 0.9243

14, 4520.3500 0.0059 0.9168

15, 14840.3200 0.0034 0.9317

16. 2690.1610 0.0112 0.8330

117. 32299.7400 ~ 0.0010 0.9413

18. 2370.8370 0.0127 0.9149

19. 1921.7020 0.0182 0.8523

20, 1922,0350 0.0164 0.8354

21. 3406.5630 0.0106 0.8897

22, 10294.6900 0.0030 0.9409

23, 2876.5370 0.0115 0.9099

24. 40991 .7400 0.0010 0.9593

25, 2507.4430 0.0134 0.87T1

26. 2940.5840 '0.0099 0.8931



Table 22
Parameters of Growth curves of individual WP females
for Twelve weeks in the Gompertz form y = abc®
e e L P
1. 1898.5290 0.0114 0.7022
2. 2648.7460 0.0155 0.8475
3. 1945 .6530 0.0139 0.7732
4. 1761.1860 0.0163 0.8026
5. 1576 .4220 0.0171 0.7824
6. 6313.9900 0.0051 0.8848
7. 486.5866 0.0459 0.8186
8. 1942.9730 0.0127 0.7756
9. 1513668.0000 1.9124 B-5 0.9672
10, 5204.5930 0.0066 0.8846
11, 3. 3.0162 14.8605 1.0748
12. 1825.0160 . 0.0178 0.8001
13, 1839.7160 0.01314 ,0.7556
14. 98469 .3400 0.00039 0.9531
15. 2098.5060 0.0143 0.8335
16. 2258.7680 . 0.0132 0.8186
17. . 2287.0180 0.0119 0.8333
18.  2060.0000  0.0166 0.7930
19. 3073.8210 0.0095 . 0.8315
20. 2.3563 E-9 1.5980 E+10 1.0115
21, 2278.5850 0.0175 0.8418
22, 3724 .4660 0.0099 0.9063
- 23., 2069.5650 0.01310 0.7790
24. 1.1062 B+17 3.3487 - 0.9910
25. 2659.9050 0.01009 0.8128
26. 9962.4490 0.0035 0.9066

Note: Esn = 10 in, 'n' is any number.

a1
-
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Table 23

Parameters of Growith curves for individual Desi males
for 12 yeeks in the Llogistic form '
' k
y = 1 4 100+C%

k

No. R b <
1. 1656.793C 1.6413 ~0.1728
2. 1232.1170 1.5470 -0.2088
30 1649.0870 1.6513. ~0.2568
4 1056 .1380 1.4523 ~0.2004
5 1433.3090 1.5768 ~0.2220
6o 1224.1410 1.6471 ~0.1902
Te 938.4976 1.4249 -0,1792
8. 15522920 1.6004 ~0.2333
9. 126341750 1.4853 -0.2369

10. 1582.8100 1.6456 -0.2336

1. 1672.1800 1.6107 -0.1847

12, 1660.7040 1.6304 ~0.2001

13. ° 1417.2860 1.5717 -0.2180

14, 1547.9450 1.6619  =0.2631




Table 24

P‘arameters of Growth curve fitted to individual Desi
females for 12 weeks in the logistic form

%
v 1 + 100¥CX

No. K b c
1. 1384.2600 1.5154 -0.1769
2. 1370.9850 1.5692 -0.1895
3, 1158.3830 1.4579 -0.1953
4. 1669.0620 1.6098 -0.2956
5. 1485.6360 1.5693 -0.2649
6. 1427.3560 1.5997 -0.2241
7. 1457.4760 1.6351 -0.2678
8. 1355.9290 1.5172 -0.1618
9. 1623.3650 1.5865 -0.2623

10. 1396.8370 1.5305 -0.2492

1. 1780.4240 1.6614 -0.1474

12. 1314.9440  1.5034 -0.2323

13. 1189.6490 1.4815 -0.2409

14, 1475.5690 1.5549 -0.2635

15, 1214.3670 C1.5276 -0.2553

16. 1378.9740 1.5476 -0.2569

17. 1232.9350 1.5095 -0.2165

18. 1126.1850 1.4338 -0.1944

19. 1535 ,3300 1.5615  -0.1636

20. . 1342.1040 . 1.5852 -0.1709

21, 1506.1060 1.5754 -0.2774

22, 1029.0600 1.4533 . -0.2921

23. 917.5786 1.3645 -0.1907

24. 1505.5060 1.5752 -0.2863

25, 1586.7840 . 1.6102 -0.2696




Table 25

Parameters of Growth curve of individual WP mmles for 12

weeks in the Logistic form
y = k/1 4+ 100+C%

No. K b c
1. 1155.7940 1.4686 -0.1867
2, 1813,2780 1.6695 ~0.1822
3, 16425570 1.6496 ~0.1076
4. 3076 . 1330 1.8914 -0.1107
5. 1437.7320 1.5216 -0.1178
6. 2927.4120 1.8810 -0.1399
7. 1702.1640 1.6298 -0.1486
8. 940.5587 1.3412 -0.1306
9. 1748.7610 1.6774 -0.2232

10, 1655.2150 1.6784 -0.2274

1. 2075 .6280 1.7066 -0.2284

12, 1750.2090 1.6309 -0.1604

13, 1916 .8840 _ * 1.7059 -0.1674

14, 1151.5800 - 1.5302 -0.1395

15, 1555.4450 1.5359 -0.1599

16. 2152.9660 1.7228 . -0.2050

17. 2136.6630 1.7195 -0.1367

18. 859.6698 1.3595 -0.1252

19. 1402.6960 1.5553 ~0.1836

20, 1494.0140 1.5179 -0.1893

21, 1476 .0930 1.5664 -0.1681

22, 824.2018 1.3279 -0.1227

23.  1010.1100 1.4079 - -0.1387

24. 1527.0380 1.5703 ~0.1151

25, 1473.8700 1.6014 -0.1699

26, 1452.2910 1.5261 -=0.1427

~3

[0



Table 26

 Parameters of Growth curve of individual WP femaies for
18 weeks in the Logistic form

y = Kk/1 + 1ob+cx
No. K, b c
1. 1782.9670 1.6620 _ -0.2955
2. 1706 ,0930 1.5573 -0.2058
3. 1738.9210 - 1.6749 -0.2523
4. 1387.3740 - 1.5745 -0.2289
5. 1522.9070 1.5919 -0.2240
6. 18736 .3300 2.6697 , -0.1369
7. 484.2730 1.1802 -0.1663
8. 1583.9770 1.6588 -0.2474
9. 1594.8530 1.6430 . -0.1422
10. 2034.4260 1.6978 -0.1866
1. 2013.5230 1.6716  -0.1781
12, 1515.7660 1.6139 -0.2282
13, 1699.8540 1.6408 -0.2598
14. 2239.7310° 1.7630 _ -0.1443
15, 1647.9280 : 1.6270 -0.2077
16. 1824.0820 1.6494 -0.2145
117. 1526 . 4940 1.5930 -0.2113
18, 1841.8180 1.6764 -0.2355
19, 2211.1980 1.7458 -0.2109
20. 1829.6450 1.5789 _ -0.1936
21, 1277.7130 1.4906 . =0.1503
22, 1997.2720 1.7123 -0.2431
23, 1840.9670 . . 1.6762 ’ -0.1420

24. 2039.8180 1.7216 -0.2303



Table 27

3quare of the'Correlation coefficient (coefficient of
determination) between observed ahd expected values for
the four groups of ducklings for 12 weeks when the
Gompertz curve was fitted

No Desi males Desi females WP males
1. 0.9950 0.9841 0.9878
2. 0.9897 0.9948 0.9967
3, 0.9835 0.9942 0.9483
4. 0.9824 0.9928 0.9941
5. 0.9835 0.9789 0.9899
6. 0.9858 0.9931 0.9932
7. 0.9755 0.9913 0.9991
8. 0.9853 0.9935 0.9899
9. 0.9781 0.9935 0.9907

10, 0.9961 0.9933 0.9972

1. 0.9783 0.9765 0.9914

12, 0.9955 0.9926 0.9939

13, 0.9934 “0.9866 0.9911

14. 0.9870 0.9844 0.9945

15. 0.9867 0.9205

16. 0,9939 0.9950

117, 0.9936 0.9950

18. 0.9865 0.9895

19. 0.9926 0.9826

20. '0.9900 0.9972

21, 0.9854 0.9965

22, 0.9867 o.éﬁoz

23, 0.9944 0.9884

24. 0.9941 0.9898

25. 0.9946 1 0.9877

26. ' 0.9964

0.9899
0.9884
0.9940
0.9968
0.9903
0.9515
0.9934
0.9910
0.9967
0.9964
0.9962
0.9708
0.9914
0.9932
0.9967
0.9935
0.9935
0.9945
0.9884
£ 0.9941
0.9969
0.9910
0.9904
0.9910
0.9880
0.9954



Table 28

Square of the Correlation coefficient {(coefficient of
determination) between observed and expected values for
the four groups of ducklings for 12 weeks when the Logistic
curve was fitted

No. Desi males Desi females WP males WP females
1. 0.9605 0.9540 0.9787 0.9824
2. 0.9349 : 0.9559 0.9953 0.9840
3. 0.9460 - '0.9774 0.9433 0.9851
4. 0.9418. 0.9615 0.9862 0.9929.
5 0.9563 0.9318 0.9819 0.9814
6. 0.9455 0.9224 0.9867 0.8747
7. 0.885% 0.9518 0.9957 0.9868
8. 0.9217 0.9541 0.9832 0.9868
9. 0.9306  0.9150 0.9867 0.9932
10, 0.9467 0.8826 0.9833 0.9962
11, 0.9504 . 0.9536 0.9815 0.9961
12, 0.9397 . - 0.9565 0.9949 -
13, 0.9564 0.9253 0.9894 0.9846
14. . 0.9287 0.9199 0.9911 0.9854
5, 0.9521 0.9055 0.9938
16. 0.9500 0.9865 0.9687
17. 0.9451 0.9854 0.9900
18, 0.9466 0.9913 . 0.9913
19. 0.9746 0.9861 0.9813
20, 0.9810 0.9925 0.9897
21. - 0.9224 0.9971 -
22. 0.9826 0.9564 0.9863
23, 0.9404 0.9889 0.9924
24, 0.9592 10.9919 0.9780
25. 0.9573 0.9925 0.9786

26. 0.9960 0.9906




Table 29

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

No. Desl males Desi femalss WP males WP females
1. _ 20,5000 34.6566 35.3088 69.5503
2.. 27.7823 21.2251 24,7033 54.0075
3. 58.9723 - 22.2188 48.0421 45 .6809
4. 33.2187 46.2425 15.9761 25.1255
5. - 46.5611 62.1188 22.4342 45.2558
6. 38.9715 26.8557 29.0741  122.9137
7. 25.2118 39.1713 9.4767 10.4514
8. 45.4248 - 18.3067 15.1405 52.9070
9. 48.7904 34.1853 51.4087  15.6391
10, 24.5468 28.1475 24.8154 32.8951
11. 46.0422 37.7311 56.0084 30.8409
12, 22,6933 - 30.5269 36,3090 63.1022
13. 28.2328 36.1564 - 39.0283 43.9022
14, 47.2123 50.9320 16.5612 48.5945
15. | 40.4789 131.7605 19.9648
16. 30.8988 T1.517T  94.3692
17. ' 23.5103 23.8405 . 43.9266
18. 30.1828 15.6182 35.5860
19. 23%.2882 47.1263 60.5248
20, , 25.8176 20.5742 46 .8733
21. 52.7629 20.2515  16.1995
22. 45.1175 34.3538 43.1089
23. 15.0310 23.9014 26.6374
24, 36.8273 19.2303 57.8975
25.  36.0143 37.3745  39.4397

26. : 16.3883 43.4247




Table 30

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

No. Desi males Desi females WP males WP females

1, 111.3193 123.9161 59.4623 107.3325
2, 136.1116 123.3398 44.4T10 76.7426
3. 187.4925 . 84.7647 65.74917 90.9440
4, 111.6436 173.7145 40,0598 49.0502
5. 146.7061. 189.0500 43.1021 83.7864
6. 159.2067 194.0107 - 63.3964 304.4880
7. 123.6882 173.5760 34.8999 22.5468
8. 212.1824 97.1557 28.9272 85.1701
9. 185 .4460 243.6428 79.0117 33,4726
10. 187.1648 239.1490 110.1262 38.5894
11. 140.6159 " 80.5690 114.4779 49.8655
12, 176 .3228 138.5192 35,0269 -
13, 144.8660 158.9094 62.5501 76 .8052
14, 222,8417 215.0948 32.8021 88.9610
15. 137.2909 156.1724 43.5170
16. 158.2458 87.9088  100.0714
17, 141.1186 63.6398 70.1682
18. 120.6435 18.7446 48.8805
19, 78.4596 - 51.5083 105.3158
20. 66.0029 48.2486 79..9245
21, 216.5470 26.2941 -
22, 64.3456 48.5725 84.9031
23, 98.9025 28.8092 32.1123
24. 159.1714 21.45;9 132.6992
25. 182.1046 36.0139 77.8224

26. 22.2273. 78.8113



Teble 31

|

Anelgsis of variance of rates of growth based on Goeperts lurve for twelve weeks

sourcs s % £ l NiS B
Between groups 3 U G105 | b3 2551 A
Vithin groupe . 85 Ce 000315

bk Indicates significance s 1% level

CD for the Comparison beiween

Groupé Desi malee Doai femaies WP males WP females Mear b° values
Deci males C.0118 0.0117  0.011% 0.0512%
De#i foemales 0,009  0.O01G1 0.0615%
VP males 0.0099 0.0166
| 0.0270
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Table 32
Parameters of the Growth curve of individual Desi males and
Desi females in the Von-Bertalanffy form Vg = A(J-be"kt)3 )
for 12 weeks. A = 2000 (desi males) and A = 1750 (Desi

;emales)'
) ) 5;;;_malea ___—iggi females
No. b K b x
1. 0.8149 . 0.1107 0.8251 0.1185
2. 0.7422 ° 0.1022 0.8204 0.1233
3, 0.7836 0.1694 0.7918 0.1177
4. 0.7653  0.0932 0.8457 0.2549
5. 0.7941 0.1314 0.7579 0.1800
6. 0.8414 0.1300 0.7992 0.1424
7. 0.7372  0.0690 0.7934 0.1760
8. 0.7980 0.1490 0.7905 0.1021
9. 0.7768 , ' 0.,1185 0.77917 0.1953 -
10. 0.8228 0.1478 0.7324 0.1423
1.  0.7995 0.1217 0.7640 0.1052
12. 0.8378 0.1333 0.7566 0.1439
13, 0.7966 0.1279 0.7161  0.1246
14. © 0.7907 *  0.1513 0.7567 0.1705
15. S 0.7367 0.1374
16. 0.7407 0.1594
17. 0.7594 0.1234
18. : ' 0.7589 0.1062
19. ' 0.7756 0.1147
20. ‘ ) 0.8200 0.1108
21, - ~ 0.7478 0.1812
22, : i 0.7336 0.1384
23, ' . 0.7254 0.0866
24. ' . 0.7430 0.1962

25. ) ' - 0.8518 0.2093




Table 33

Parameters of the Growth curve of individual WP maleg and
females in the Von-Bertalanffy form Yt = A(1-be—kt) for

12 weeks A = 3500 for WP males and A = 3300 for WP females

_____ WP males ______ ——ee—- WP _females _____
No. b k b X
1. 0.8076 0.0708 0.7445 0.1297
2. 0.8325 0.0919 0.8102 : 0.1039
3. 0.8123 0.0467 0.7982 - 0.1179
4.  0.8252 0.0530 0.7908 "~ 0.0947
5. 0.8085 ' 0.0515 ° 0.7926 0.0980
6. 0.8700 0.0796 0.8576 0.1135
7. 0.8443 0.0730 0.7931 0.0397
8. 0.7794 - 0.0435 0.7941 0.1125
9. 0.8698 0.1046 0.8575 0.0685
10. 0.8400 0.0991 0.8641 0.1092
1. 0.8205 0.1207 0.8670 0.1068
12, 0.8358 0.0796 0.8786 0.0803
13. 0.8457 0.0874 0.7844 0.0996
14. 0.8301 0.0560 0.7894 0.1175
15. 0.8195 0.0809 0.6407 0.0774
16. 0.8557 0.1142 0.8359 0.1007
17. 0.8471 0.0721 0.8298 0.1178
18. 0.8069 0.0437 0.8293 0.0999
19. 0.8042 0.0773 0.7973 0.1166
20. 0.8068 0.0844 0.8663 0.1297
21, 0.81T1 0.0755 0.8531 ~ 0.0690
22, 0.8082 0.0452 0.8087 0.0997
23, 0.8093 0.0529 - 0.8058 0.0658
24. 0.8029 0.0468 0.823% 0.1267
25. 0.8188 0.0741 0.8522 0.0761

26, 0.8222 0.0647 0.8670 0.1068




Perondters

18 uwceks in tho second Legree form
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i Growth curve of individusl pes i males rgr
é
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Lo, a b ¢
1. 048686 740105 Te4B844
2. 44.0884 2.9556 Te7867
% 10449614 1.7308 12,0146
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2. &4 .4771 546100 G49356
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12, 21,6792 6.6284 848049

13. 49,5709 440949 849261

14. 6 40084 243871 10,6642




Table 35

Parameters of Growth curve of individual Desi females

for 12 weeks in the second Degres form y = a + bx + cx2

No. a b c
1. 3.4511 6.3621 6.9521
2. 15.4356 5.6523 ~ 7.2838
3. 34.6129 3.8267 7.1916
4. 186 .4081 -4.0454 13.6265
5. - 119.6994 -0.4575 11.3932
6. 43.4650 . 4.2602 8.7410
7. 109.0615 0.3636  10.6535
8. 8.7448 . 5.,0135 6.2173
9. 117.1518 -5.2947 11.8495

10. 92.9246 0.1194 9.6410

11. 22.5525 4.1179 6.7763

12. 78.7073 1.5674 9.3300

13, 85 .9695 ~0.0355 8.6156

14. - 114.3776 - =0.3996 10.8342

15. 94.6983 -0.0499 9.1459

16. 110.6044 -0.4176 10.4380

17. 47.7033 3.0659 '8.0334

18, 29.1383 3.6309 6.8877

19. 9.3072 5.7917 7.3773

20, 1.9904 | 6.0754 6.4850

21. . 136.9730 -1.9070 11.4863

22. 127.1529 -2.6583 9.0221

23, 36.6579 1.8147 5.9060

24. 165.2602 -3.6119 ‘. 12.2575

25. 132.0714 -0.4670 11.6162




- Table 36

Parameters of Growth curves.of individual WP males for 12

weeks in the second Degree form y = a + bx + cx2
No. a b c
1. 18.6544 5.4116 7.3560
2. 25.3292 . 7.6159 9.7318
3. 15.1224 : 2.4491 4.0729
4. | =3.0659 4.7363 4.7284
5. 2.0260 4.2488 4.8558
6. -20.7173 9.5305 7.4076
7. -0.7358 7.0874  6.9227
8. 14-75?2 2.3467 4.4157
9. 67.4316 5.8981 . 11.9728
10. 48.5949 6.4820 10.4672
11, . 103.5230 4.8506 13.8352
12. 1.4400 7.9226 8.0466
13. 4.5655 8.6763 8.8921
14. 6.4271 4.2103 4.9108
15, -8.0898 9.1119 '8.7036
16. 25.5354 10.4206 12.4158
17. -7.1744 7.5260 6.7927
18. 9.9256 2.5579 " 3.8653
19, 25.7084 5.7313 8.3427
20. . 45.9426 4.9695 9.1710
21. 16.0964 6.2223 7.8176
22. 17.9471 2.0420 3.8176
23. - 10.6684 3.6504 4.9517
24. -2.7583 4.1209 4.4391
25. . 11.1539 6.4176 7.6114

26. . 11,7722 5.0190 6.2099




Table 37

Parameters of Growth curves of individual WP females for
=8 + bx + cx2

12 weeks in the second Degree form y

13,
14.
15.
16.
17.
18.
19.
20.
21.
22
23.

243.6704
46.9421
121.2518
86.4897
81.8292
48.5370
23.7218
132.1704
-10.1313
11.4725
14.0066
-49.7233
91.5810
146.3456
-13.9206
26.2637
58,8063
53,4186
190.2777
61.2678
-26.4236
32.7223
13.4395
98.2732
-6.1114
75 .3681

b c
-6.4176 15.5336
6.9481 11.2659
2.3526 13.1142
2.4556 10.2448
3.2368 10.7089
7.7378 11.4207
0.7837 3.3638
0.7857 12.3915
6.8017 5.7557
10,2967 10.8703
9.7847 10.4596
11.7562 7.1622
2.7048 11.0853
0.2148 13.1350
8.4920 7.2948
8.0879 10.3088
6.7652 11.7889
5.7023 10.1874
4.8432 13,1609
8.5235 13.2934
8.3796 6.0414
7.6294 10.8316
4.8462 " 6.3481
5.1883 _ 13.7935
7.5619 6.8102
7.4451 13.5869

' J



Table 38

-

Standard error of the estimate of four groups of
ducklings for 12 weeks when Von-Bertalanffy curve was
fitted

No., Des il males Desi females WP males WP femalss
1. 54.3845 82.41783 41.5534  151.9284
2. 81.0735 ~ - 76.8700 46,2477 58.7313
3. 3441241 42,4986 34,1774 46.5413
4. 41.6917 71.1304 36.2313 38,1277
5. 43.9294 77.9678 39.5570  36.7014
6. 99.2789 92,7408 81.8121 112.6618
7. 62.6298 69.3139 47.8963 16.7444
8. 24.1394 70.6180 21.5932 79.0825
9. 93.5323 106 .3366 43.5004 50.3449

10, T72.6336 108.2121 32.8981 81.0524

11. 138.7769 67.1124 60.8273 75.7618

12. 80,7506 54.9543 59.8362  128.2972

13, 92.0996 73.1120 71.7822 45.4008

14. 34,4608 92.6436 29.1528 77.6266

15. 57.5570 156 .3444 T1.5681

16. 59 .6896 ' 88.4910 84.1459

17. , 60.7360 62.2111 41.6778

i8. 56.8521 . 18.3462 37.3695

19. 76 .3880 42.8416 40.7188

20. » 166.3788 21.8524 66.8421

21. 94.9525 37.7180 78.1929

22. ' 70.3537 36.0743 59.4753

23, 45,4411 28.7905 36.2975

24. 67.6327 34,7701 49:1031

25, 76 .0423 45.4333 69.2226

26, 26.1862 50.5703




Table 39

Stardard error of the estimate of four groups of ducklings
for 12 weeks when second Degree Equation was fitted

10,
11,
12,
13,
14.
15.
16.
17.
18.
19.
20,
21,
‘22,

e T e e e e e e e e e e e e o e o 0 (e 2 o s o o s e . B % o ot e e e e e S o et o e . e e e =

75 .5315
110.1429

173.3137

87.3331
95.9545
89.7634
90.0698
130.3472
107.1617
111.2460
95.6630
94.5610
97.0890
148.0969

65 .4986
69.é575
67.8161
267.6602
195 .7322
111.1614
166 .4069
71.0195
210.7106
185.0927

85,2042

132.8923
i53.3225
192.5473
150.,1649
175.2676
102.8613

83.4260

- 79.2926

50.4508
220.8937
177.0052

90.4218
243 .0420

189.7166

WP males WP females
59.0605 326.4560
60.9739 88.5094
49.8949 163.0248
38.2391  121.0899
50.3829  117.3133
56.7970 125.9985
35.1866 49.4475
60.9854 = 182.2231

103.6819 35.2626
65.6569 46 .8981

146.3636 54.4541

45.8542 102.7817
55.6542 133.3686
35.9254 196.4481

148.8638 49.9130
59.2823  80.7242 .
48,5250  83.9104
41.6548 79.1684
66.3074 132.6140
72.6976  89.1204
48.7046 59.2064
53.6709 73.6139
46 .5974 52.3097
48.3253  134.0320
49-9431 57.1433
38.1043 99.1878



Table 40

Square of the correlation coefficient (coefficient of
determination) between observed and exvected values of
four groups of ducklings for 12 weeks when the
Von—Bertalanffy curve wag fitted

- — -

- No, Desi males Desi.females WP males WP females
1. 0.9771 0.9427 0.9867 0.9532
2. 0.9747 0.9533 0.9922 0.9888
3. 0.9680 0.9842 0.9674 0.9943
4. 0.9708 0.9858 0.9788 0.9937
5. 0.9647 0.9733 0.9718 0.9946
6. 0.9459 0.9466 0.9657 0.9659
1. 0.9730 - 0.9784 0.9854 0.9858
8. 0.9820 0.9432 © 0.9855 0.9818
9. 0.9753 0.9570 0.9943 0.9787

10- 0.9826 . 0.9276 0.9963 0.9824
1. 0.9672 0.9513 0.9917 0.9843
12. 0.9639 0.9813 0.9813 0.9176
13, _ 0.9590 0.9580 0.9784 0.9921
14. 0.9817 0.9595 - 0.9868 0.9842
15, 9780 0.8836 0.9692
16. 0.9813 0.9816 0.9746
17. ©0.9700 0.9742 0.9952
18, 0.9650 0.9890 0.9948
19, 0.9484 0.9886 0.9955
20. 0.9584 0.9976 0.9914
21. ' 0.9608 0.9913 0.9520
22. B 0.9686 0.9594 0.9874
23. 0.9650 0.9851 0.9866
24. 0.9820 0.9730 0.9945
25. 0.9798 0.9862 0.9690

L}



Table 41

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

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

No. Desi males Desi femalses WP males WP females
1. 0.9743 0.9776 0.9890 0.8163
2. 0.9522 0.9769 0.9949 0.9860
3. 0.9375 0.9805 0.9589 0.9454
4. 0.9500 0.8482 0.9896 0.9536
5. 0.9768 0.9019 0.9807 0.9635
6. 0.9688 0.9549 0.9812 0.9572 .
Te 0.9244 0.9141 0.9943 0.9568
8. 0.9481 0.9662 0.9817 0.9178
9. 0.9536 0.8972 0.9802 0.9888

10. 0.9637 0.8713 0.9889 0.9950

11, 0.9739 0.9629 0.9618 0.9913

12. 0.9654 - 0.9408 0.9935 0.9382

13,  0.9686 0.8940 0.9888 0.9532

14. 0.9389  0.8889 0.9899 0.9145

15, 0.9086 0.9024 0.9879

16. 0.9063 0.9955 0.9819

17. 0.9609 . 0.9848 0.9863

18. 0.9697 0.9878 0.9814

19. 0.9831 0.9902 0.9723

20. 0.9882 . 0.9862  0.9852

21. 0.9629 0.9957 0.9702

22. 0.8440 0.9477 0.9947

23. 0.9452 0.9864 0.9894

24. | . 0.8476 0.9882 0.9699

25. 7 0.8989 0.9945  0.9771

26. 0.9965 0.9829




Table 42

Anzlyais of varisnce of rates of growth based on Von Bertlanffy tquation
\ ) | for ‘twelve-.. weeks

. e T e e Wy St e ot v R 200 O Wy S S

scurce Gofe N33 ¥
Between groups 3 0.0478 509171 %
¥ithin groups 87 6.00092 |
** Indicotes significsnco at 1g level
CL for the compuriscn beisecen
groupa Desl males  Desi females WP males WP fewales Hean ba'k value
besi melea i 00201 0.9199 Q0199 Ce8997
Desil femsnles 0.0’69 0.6169 006575
WP males 0. 0167 QaT7647 -
WP femzles U.7459

GB



Table 43

Parameters, Coefficient of determination (r2) and standard error of the
estimate (s) of the Growth curve fitted to the average body weight upto

‘12 weeks in the exponential form y aeb*

No. Genetic group a b r2 ] Fitted Equation

1. Desi males 65 .8189 0.2713 0.9311 192.2346 ¥y = 65.8189 exp (0.2713 x)
2. Deai females 74 .9940 0.2643 0.8752 244.8711 Yy = T4.9940 exp (0.2643 x)
3. WP males 51.3660 0.2779  0+9426  142.0726 y = 51.3660 exp.(0.2779 x)
4. WP females 62.7081 0.2983 0.8954  295.5382 y = 62.7081 exp (0.2983 x)
5. Desi ducks 71.6246 0.2668 0.8973 226.4729 y = T1.6246 exp (0.2668 x)
6. Pekin ducks 57.1734 0.2891  0.9202  213.8537 y = 57.1734 exp (0.2891 x)

N~



Table 44

Parameters, Coe fficient of determination (r2) and standard error of the estimate (g)
of the Growth curve fitted to the average body weight upto 12 weeks in the modified
exponential form y = k + ab*

No. Genetic group k a; b r2 s Fitted Equation

1. Desi males ~4428.3080  4406.7500 1.0179 0.9931 . 27.2762 ¥y = —-4428.3080+4406.7500(1.1079)%
2. Desi females 2426.4740 -2485.2600 0.954C 0.9844 43.3115 ¥y = 2426.4740-2465.2600 (0.9540)%
3. VWP males -248.7951 261.4310 1.1473 0.9954 21.8033 y = -248.7951+261.4310 (1.1473)*
4. WP females -695.5954 679.1788 1.10638 0.9953 31.3015 y = -695.5954+579.1778 (1.1038)%
5. Desi ducks 4117.8960 -4162.5340 0.9758 0.9881 37.0013 g = 4117.8960-4162.5320(0.9758)%
6. Pekin ducks ~420.5439  420.7679 1.1259 0.9967 22.2852 y = -420.5439+420.7679 (1.1259)%




- Table 45

Parameters, Coefficient of determination (r2) and standard error of estimate (s)
of the growth curve fitted to average body weight upto 12 weeks of Six% ' groups

- 0f ducklings when Gompertz curve was fitted y = abcx

Eo Genetic group a_ b c r2 8 Fitted equation

1. Desi males  1140.9350  0.0256  0.7840 0.9934 27.1346 y = 1140.9350(0.0256)0- 840"
2. Desi females 1039.9080  0.0256 0.7407 0.9933 28.1024 y = 1639.9080(0.0256 )0+ T40T"
3. WP males 2307.8780  0.0138 0.8719  0.9924 28.9761 y = 2307.8780(0.0138)0-8719%
4. WP females 2114.5660  0.0143 0.8272  0.9953  32.4552 y = 2114.5660(0.0143)0-8272%
5. Desi ducks 1063.5950  0.0259 0.7555 0.9934 27.4707 y = 1063.5950(0.0259)0-755"

6. Pekin ducks 2131.1280 0.1459 0.8476 0.9949 28.5039 y = 213101280(0.1459)0.8476x

56



Table 46

Parameters, Coefficient of determination (rz)‘ and starmdard error of the estimate (8)
of the growth curve fitted to average body weight upto 12 weeks of :Six groups of
k .

ducklings in the Logistic form y = ————e——o
i 1 4+ 1Ob+cx

Genetic group k. b c b o 8 Pitted Equation

Desi males 1412.8690  1.5747  -0.2169 0.9435 162.3944 1412.8690/1+10" +5747-0.2169x
‘Desi females 1299.7010  1.5193  0.2360 0.9470 153.2978 1299.7010/1410"+5195+0.2360x
WP males 1371.5140  1.5376  -0.1669 0.9937 32.2365 1371.5140/1410" +3376-0.1669x
WP females 1569.8190  1.6009  -0.2101 0.9922 51.1721 1569.8190/1410! +6009-0.2101x
Desi ducks 1335.3320  1.5390  -C.2293 0.9450 158.0741 1335.3320/1+101 -9390-0.2293x

Pekin ducks  1438.7870  1.5605  =C.1912 0.9938 37.3429 1438.7870/14+10'-5605-0.1912x




Table 47

Parameters, Coefficient of determination (r2) and standard error of the estimate (s)
of the Growth curve fitted to the average body weight upto 12 weeks in the Von-Bertalanffy

form y; = A(1-t'm-k1;)3
No.  Genetic group b X r? 8 Fitted Bquation -
1. Desi males  0.7858 0.1229  0.9750  62.6304 y, =2000{120.7858 &xp(-0.1229 t)) >
: (4 = 2000) - - . . .
2. I()esi femal)les ' 0.7548 0.1400  0.9758  61.07T16  y, = 1750( 1-0.7548 exp(_-o.14oo1;)) 3
4 = 1750 , ‘ - ‘
3. WP pales 0.8166 0.0727  ©.9924  32.7318 y, = 3500(1-0.8166 exp(-0.0727 t)) 3
- (2 = 3500) 2131 .
4. WP females 0.8161 0.9916  0.9967  .28.9756  y, = 3300 ((1-0.8161 exp(-0.9916t)) >
(A = 3300) : :
5. Desi ducks 0.7605 0.1218  0.9747  62.5480 ¥, - = 2000 (1-0.7605 ‘exp(-0.1218%)) 3
(4 = 2000) : -
: . 3
6. Pekin ducks  0.8158 0.0837 0.9962 27.7071 ¥, = 3500 (1-0.8158 exp(~0.0837%))
_ IA = 3500)




Table 48

Parameters, Coefficient of determination (r2) and standard error of the eatimate(s) of -
the growth curve fitted to the average body weight upto 12 weeks in the second degree

form Yy =8 + bx + cxz va
No. Genetic group a b c r2 8 Pitted eqﬁation
1. Desi males 42.3207  4.4099  B8.7428 0.9688 99.1225 y = 42.3207+4.4099x+8.742822
2. Desi females  77.0358 1.4926 9.1056 0.9357 133.2131 y = 77.0358 + 1.4926x + 9.1056x
3. WP males 20.4062  5.4388  7.3927 0.9927 50.2407 y = 20.406245.4388x + T.3907x2
4. WP females 56.7821 ' 5.4172 10.3907 0.9825 82.9949 y = 56.782145.4172x + 10.3907x2
5. Desi ducks 64.5940  2.5386  8.9749 0.9258 119.8454 y = 64.5940+2.5386x + 8.9749z2
6. Pekin ducks 37.2087 5.5456  8.8897 0.9895 62.6464 y = 37.208745.5456x + 8.8897x2

>

o€ ) DE ]
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Table 49

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

No.  mmeeee Desi males ____  ____ Desi females __
Yo b Yo b
1. 37 28.6606 41 42.5676
2. 34 26.2629 36 44,8483
3. 36 32.4553 . 39 36.1854
4. 36 19.8882 40 57.5847
5. 37 . 2B.6999 39 47.6965
6. 38 35.5934 35 52.6878
7. 34 - 19.5195 33 54.5785
8. 38 33.3988 40 . 41.6078
g. : 40 26.3333 41 59.0886
10. 35 34.5357 40  59.1596
11, 40 | 31.4726 38 38,8841
12, 38 37.2155 40 43.5874
13. 37 29.7353 38 44.1581
14, 33 32.8098 40 55.3456
5. | | 35 44.1938
16. . 38 46 .2308
11. 37 41.1020
18, 40 34.9971
19. 41 39.3190
20. 34 37.1976
21. , 39 58.1677
22, o _ . 35 29.1121
23, | - L. 380 31.4725 .
24. , o 39 52..5086

25, 38 56.4377
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Table 50

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

WP males WP females
Ko ettt R ——
Yo b Yo b
1. 38 27.6569 38 62.0844
2. 38 37.5028 . 46 52.2269
3. 36 13.6291 36 . 60.6972
4. 39 18.8139 36 44.6451
5. 42 18.4368 . 38 50.5135
6. 38 35.7455 : 40 72.2034
To 39 28.7355 . 30 © 12.9531
8. 41 12.5673 34 57.3173
9. 36 42.9014 35 30.9718
10. 34 36.9730 40 59.6710
11, 4Q 42,7112 42 56.5258
12. 40 33.5953 37 43-8238
13, 37 38.9261 36 52.1445
14. 33 19,0586 38 89.4676
15, 44 45.1920 38 40.5790
16. 40 50.3719 38 57.4716
17. 40 28.1126 40 59.1871
18, 36 - 12,0517 38 50.2868
19. 38 32,2240 38 61.2953
20. 44 31.1623 39 71.8568
21. 39 29.6141 40 34.1920
22, 37 13,9307 47 50.6504
23, 38 18.5596 40 31.3727
24. 40" 16.1452 38 67.5662
25. 36 30.4285 38 37.1140

26. 42 23,0309 38 67.5279



Table 51
&nalysis of Covariance of Initial body weight (y,) and 'b' values by Bao's #ethod

-

Source o d.r 88(x) i‘-s;e(xy} o su(g ﬂdf‘;ﬁ"“d “ggg“ted F
_DBetween groups 3 39.8125  136.8125  9427.453 3 3063.431
Within groups BT 65046004 614.4375 10369.81 86  113.8318  26.912%%

 Total 90 690.4219  T51.25 19797.27 89 -

*2 Indicates significance =¢ 1% lavel

Cb for the conpariacn between

Groups Deai mal@a' Desi femmies WP males We fema;ﬁs ;§?a§&1uea ﬁiguatﬁai;élﬁiz)
Desi meles C 7.0716 7.0286  7.0286 29.757% 31.1634
Desi females . 5.9384  5.9384 45.9364  45.9098
¥P males o L 5.8798 26,3723  27.8794
WP females | | o | . 51.7082 5144675

Regreasaion estimate (V) = 614.4375/650.6094 = 0.09444
6 test B! . ‘
C 1,86
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Vo DISCOSSION

The results of the present inveatigoiion "Comporative
study of growth pattern in ducks -~ 4 sfatisgtical eppromch®
wore given in Chapter IV. U{n the basia ¢f these resulia
the following discuscicens, conclusions and rescommendntions

are. o node .,

besed on the resulis of mean bedy weizhts nrd stoapdord
errcrs of the aiz groups of ducklings for the firal seven
daye, it could be obsorved thet the inmitial beody weisht wus
3311lghtly hizher for White Pekin (8%) males followed by
Desi males. The stendurd ervor wzs least for Wl males
followed by Deol males. The initial mean body weiiht of
Dosi males snd femalcd were 36.6428 3 and 33.16 g which
were le@é than the 42.64 g and 43.33 g roported by
Enswaran et al. (5954). The mean iniftisl body weight of
Desi duckling irrespeotive of sex wss 37.6153% 5 which was
alzo less than the mesn bedy welghi of 42 g reported by
George et al. (1980C). The wean initisl body weisht of WP
éuckliﬁg irreapective of sex wau 38.4423 g which was alseo
not in agreenent with the findings of Xemar e ul. (1871,

and Majoa et al. {(1973,.
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fne Initiel inerease in body weisnt of the ¥P malea
were not maintained on the Tih day. oun tho seventh day,
fesifnnles showed the Bishest mean bedy waig&t (6%a20 s
While sonsidering the ducklings irreapective of sex, Soai
ducklings were onm an average heavier thon $he WP ducklin.s,
but the stendard error was hizh for Desi ducklings comparesd
o WF ducklings on the sevonih duy. While considerinz uex
6lsc Desd mules and fewoles were op an AVeTaIe haavicr toian

¥ malos and fomales.

In the ceie of 4P ducklings, there wag o drep in the
body weight on the second duy. The decremse wes noticed

in the case of mioles and fems=les £100.

Based on the mesn &nd gtanderd errors of body weisghi
of @ix groups of ducklinzs on weskly basis uple 12 wseka o7
aze, 1t could be cbaerved thot on the 4th week, Lthe body
welight averaged 289.4285 g with & stardard errcr of
211864 g in the croe of Desi maleu and’345.6 Z with &
atandard error of 26.7933 g for Desi femnles, Thede wers
nok in agreement with the findings of Zsewaran @§ ml. (1984)
The 8th and 12th week body welsht was 2lso less thun the
body weight reportea by zaswaran gt al. (1954,., Uhile
consildering the Desi duckling irresgective of 3oz the bedy

w&i;ns averaged 1258.2051 g which was leag thon the mean
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vody weight roported by Fenchi ef al. (1981). On the 12th

-wesk s Dead Réles wore heavier than the Desi fomeles.

In the csse of WP males and femalss the mecn body
weight at 4th.we§k were less thap the mean body weight ot
the Desi meles end femules of the same age. Hut on the
8th week WP naies showed an avafage body weigzht which was
less than that of Desi males wh-are\és WP fomnles were heavior
than that of Desl fewmzlea. USsme wes the case on the 12th

week. OUn the 12th week ¥F femrles were heavier than ¥¥ mel a.

While consjdering the WP duckling irrespective c?f aex,
the‘ 4th week bedy maight sverased 24%.4807 g which was ;laas
than the menn boéy weizght of 325.4359 gz in the case of.
Liesi ducklinggé and also the findings of Kemer g% al. (1}971)
and Emjne et 8l. (1973). -On the B8th week Desi ducklings
wers on an average heavier ’chaﬁ WEF ducklings. The 8th week
body 'waight was 8lac not in agreement with the findings of
Eemer g% 8l. {(1971).and Kajna et al. (1973} « Oa the 12t
week of Dosi ducklings wore heavier thsn the WP duaklix::ygs.
' Tue standard error was small for Desi ducklings compare:d
to ¥F ducklings. '

The. analysis of varisnce of the initiel body weigtﬁt,
body weightss at 4th, Sth and 12th week revealed thot there
wes no siznificant difference in initisl body weizht of the
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fauf groups vig. feal males, Desi females, WP nales and
WP femalas. Bui the 4%h, Bth and 12th week body weighé@
were significently different for the four groups. The Big-
‘nificance at the 4th wcek‘éas-due to the highor averagé
body weight of Desi females whereas on the Bth and 12th
veek the aienificance vag due to the higher averazs body
welght of WP females compared to the other threevgrcupau
lA plsteau in body weizht wad not cbserved in theAa&sg of
Desi end white DPekin groups on the 12th week of 8RO Thia
in&icate that the first 12 wesks do not cover the entzrc
growth pericd of thease tvo sengtlc groups.

From the cx‘ponential-grawth curve fitted to the four
groups of ducklings vig. Desi moles, Desi feme lea , ﬁE‘uéles
and Wr Temales on individual beeils showed that the coefficient
0f determination was falrly lurge whereas the stendard error
©0f the estimate wus Ligher for almost all ducklinga. This
indicates the lack of f£it Gf”the curve to the observed |
values. Based on the fitting of the seme curve on the |
everage basis, WP meles showed higher velues of r° (0.94é6)
‘and a high‘valuq of '8' (142.,0726). From the enalyais of
variancs of the growth rate of the exponential curve, if
was found thet the four groups were simificantly dirtafent
in respect of grewth. The growth rate was hizher for WP

fexnles followed by WP malcs and least for Desi femnles.
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The modified exiponentisl fitted to the four gr@upa
of ducklings on the individuzl basis *??h&lnﬁ that the
coeffici&n% of determin@tiaa was very high f@r_almaat;mll
" duoklings and the atendzrd error of the sstimate 18, wag
comparratively lese mnd thus indicsting goodneas of it to
the obﬁérved dat&' When the curve wes Titted to the aix
Zrouns viz. ﬁeai males, Desl females, 4P males, W§ _uaaies,
Desi ducklings irresapective of sex and WP duuklin g3 irredm
pective of sex on ea averege basls obaarve& that the
coefficient of determinution (r } was highest for WP duck~
linge 1rres§@ativa of sex (r a (8967 iellovod by'wﬁ males
(° = 043954+ The atandard error was least for WF males
(8 = 29.8033) followsd by WF ducklingw irresgéetive of
sex (2 » 22.285%). The anslysis of variance of the growth
rate revezled that %P malesz had a higher growth rate tﬁan
WP females. This was Just reverse of the findings on the
basis of the axy@neatial'cuxve. The rate of growih u@a

least for Desl males. !

" The Gomperiz ourve fitted to the four groups of ﬂuck«
liugn ¢ch the 1ndividual basig ah@ﬁ@é that for alacat all
ducklings of the four zroups, the ccefficiont of detarmi@
nation (r ; was of the higheat corder and the standard error
"oflthe estimate was least. This indicates the gocdness of

fit of the curve. 0ﬁ~ﬁ&e~§avefago vaais, the curve showed
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a hibh value of r° (0.9953; for WP fcmalas 10110uad by

WP ducklings irrespective of aex (r = 09949, The
standerd error of the eatimete was least for Desi rales
(8 = 27.1346) followed by ﬁesi.ﬁucklings irrespective Ef
sex (8 = 2?.47@7}., The snalyais of verisnce of the growih
ratﬁ'on the basis of Gompertz curve reveal«é that there
wae aignificant difference beiween the growth Tate of the
four groups of ducklings. The rate of growth was mezimum

- for Deoi femsles =znd least for w?-malea._

, Based on the LOgiatig curve fitted'to the four gréuﬁa
of duckliinge on the individual basis ahowed 3 large value
of coefficient of determination (rzi but the standarﬂ_érror
of the estimate waa high for aimost all duckiings. This
indicates that curve 18 & poor fit to the observed dsta.
¥When tné curve waa fitted to the siz groups on the aveiave
basis, the coefficient of determinsiion (r ) was hirh for
‘hP meles and WP dueklingm irrespoativo of 8ex. The standerd

o,

error was also least for theee two groupa.

The Uon—Bortai&n!fy carve was algo fitted to the body
weight of the 1ndivid§al ducklins af‘the faur graupa,ffhé
coefficient of determination in this o2as was large faf
almost all ducklings and the stendard error of the asticste
was also smell, and thus 1ndicat1ng goodneas of it to the

observed values. When the curve was fitted to the avorage .
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body weizght of the six groups of ducklinga‘. [} 4 femalea%a

showed & lexge value of coefficient of deterzination

(r®

(r® = 0.9962). The standard error of the estimate was

= 0.9367) foliowed by WP ducklin @ lrrespective of sex

lesat for WP dueokling irraayeetivarof‘éex followed by WP
fennles. Ehe analysls of verisnce of the growth rate 8 howed
that the four groups vwere aigniﬁicanﬁly different in réapect
of growih. ¥P wales had e higher rate of growth\fbllcied by
WP females. The rate of growth was lesat in the wmse of

Deosi femeles.

Based on the second degree equatien fitted to the four
groupas of dueklinxa on individuszl basis the eccffiuient of
determination wes higher for all groups whoreus She atandard
error of the eatimate wea very high'far‘alncat nll &ucélings.
This indieaztes lack of £it of the equaision to the obae#ved
data. When: the. curve was fitted on the average basis, WP
males showed the hizhest value of r* (r a”0.9927)-with'1e&st
standard error (s = 50.2407). | ﬁ

'sasgd on the\analyais_o:,the growth parameter‘eatimata
_(b) 88 explained by Rao (1958) and by initiﬁi b0dy wai@hﬁ
(yp) as concomitant variable it was found that there u&b '
significant relationship between initial body weisght and

the *b' valués. The analysis of coverlance was conducted



and waa given in Teble $1. It was found that the four
groups were highly significantly different ond the WP
femnles hed the maximum 'b* value followed by Desl femnles.

Frow the siz curves viz. the exzponential, madifioé
exponential, Jospertz, logistic, Von~idertalanffy nnd second
dagrec fitted to the six groups of ducklinga'on individual
end average basis, it u&a-fbunﬂ that the Gompertsz, mod#fied
exponential snd Von-3ertalanffy curves gave hest fit to the
six groups. The Gomperts curve gave best fit to Desi mules,
Desi femnles and Desi ducklings irrespective of sex wheress
thé modified exponeniisl gave best £1i{ to . WP malea end
WP ducklings irrespective of aex. ?hé Von~Bertalantfy curve
‘gave beat to WP femelos. The forms of tho best fibted equa-
‘tlonswere given in Table 44, 45 and 47 along with the
coefficient of detervinution and stondard ervor of the

estimate.

The graph of the two best fitted curves Gompertz snd
medified exponential wore ylctte@ along with observed
values for five groups of ducklings except WP femalcs and
vere shown in Flgures 1, 2, 3, 5 and 6. For WP females
Gomperts and Von-Bertalanffy curve were plotted slong with
cbscrved valuea znd were shown in Fige.4. The grophierld
reprezentation alse conflrms the appropriatencss of those

curves viz. Gompertz,modifie@ sxponsniisl and Von~Bertolenffy.
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Among the threo curves viz. Sompertsz, modified
exponential and Vonmﬁartalanffy, the Jomperiy curve was
cona;stently'supsrior whan the six groups wers considercd.
Hence the general conclusion @ne ctn make is that the.
modgl suitable for itting the trend of body weight in
the case of ducklings irrespective of breed und sex, |
gomperts 1s the best. [The second best curve is the

modified exponcntinl.

The main,recommeﬁdstion of the atudy is that the
Gompertz form ic the best curve o Pit the growth of body
© waight in ducklings in general. This iz in agreamenffwith
‘the findings of fticklefs (1973) for birds in genersl. .
Buffington (1973} and 5en~yﬁ~ft¢ng end Becker (1981, alsc
suggested &qnpertz cﬁrve for fitting the body weight deta
ir broller chicken. | ‘
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BULMARY

With 2 vicw to compare the rates of growth of two

breeds of ducklinza ie. Desi and wWhite Pekin (WP, emd

to find ocut 2 suitable mathomaticel model tc'preﬁiat

the body welzht at differvent stopes of srowth, an exzoepi-
ment was initieted on May 318t, 1988, It consisted of

91 day old ducklings of which 14 were DTesi méles; ¢S Deai
femeles, 26 WP males and <6 Wi females. Body weights of
these ducklinzas were recorded for 12 wesks at woekly
intervals aslong with daelily weihts for seven d4nys. She
ducklinzyg wore bhatched and reared 2% neralu fgricultural
University Luck Farm, Henputhy under scme feed foraula.

and identical menagenent practices.

The dAnitinl body welghts were 30.6328 g, 38.16 -,

5Be6538 gz, 38.3846 g, 376153 g and 38.4423 rea?ecti#ely

for tesl males, Desi females, WP melen, WP fenmsles, vesi
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ducklings irrsspective of sex snd Wi ducklinze irvreaspsctive

of gex. WP melea showed o hizh initial body welsht followed

by WP femalez. Dodd mnles showed the lesei initiel body

weight. ¥hile considerinz the two groups irreapective of

sex, EE'duéklinga showed © higher meen initiel body weight

than the Uesli duchkliings.
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Steedy incroase in body weight wan noticed during?
the first 12 weeks. At the end of 12th weok the mean body
welights of the six groups vige. Deal males, Dosl famale%;
WE males, W¥ femalea, Deal ducklings irrespeotive of s&x
and ¥P ducklings irrcspective of sex were f291.78§7 g.r
12394 g, 1021.7508 gz, 1401.,6154 g, 1258.2051 g and F
121446154 4 respectively. In the case of WP dackltnga$
females were on an average heavier than males in ail tﬂe
12 weeks whereas in the csse of Desi ducklings, fsnza.le%
maintained their hich body weizht upto 1{th week of agq.
While considering irrespective of aez, Deai ducklings émre
on &n avorage heavier then WP ducklings st 12th weelk aé
856 - ‘:

: |
The analyais of variance of the initial body waigét
 and body weight at 4%h, Bth end 12tk wesks showed thst
there s2ist no significant difference in in;tial body V
welght., The difference in bedy weight betwcen groups sﬁartéé
froz 4th week onwarda.. (n ths 4th, 8th and 12th weeka{
non-significent difference ln bedy welght weg obimined &or
males and femzles of Lesl zroup whereas in wh graup{;tiwaa

significent.
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.Tﬁ ﬁepiut the patiera of growth and to predict body
weixght at different azss, eivonenticl, medificd exponantinl,
Gompertg, logistic, Von-iertalunffy sund second degree
curves were tried.

Amonz the above six curves Pitted, Gouperiz, modiified
sxponential znd Von-uertzianffy zove Leat £1% to the dnta
on individual and on average sausis. fhe graphicai TR RETO 3G~
totion of the fitted curves also - confirms the sppropriate-
ness of these curves. The Gomperts curve gave best fit to
the Desi moles, Dssi femzles and Desi ducklings irrespective
of sex. The analysis of variance of the srowth rate (bcg
whert the fGomperte curve wss fitted showed simmifieoant
difference votween roups. _The med ified exponential gé?ﬁ
pegt it to WP wmalew snd WP ducklings idrrespcecotive of sux.
The analysis of varisnce of the graéth rate {(b; showed’
significant dlfference between groups. The Von-Lertalonffy
curve gave best it to Wi femunles. The anelysis ¢t vorplunce
of the growbth ralbe {ba°k} showed significant difforence

betwaon gsroups.

By the method of Hec (1953) the zrowth rate
estimotie (b) were calculated for esch group. The 'b' vulues
head significant relstionship with the initinl body weight Wy e

iience the analysia of covariance cof *b' velues toking
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initial boedy welszhté (yez ag cuoncomitant voristle wes

conducted. The four groups were gignificanily Jilfcrent

snd the wr fexsle showed the maxinmum growih rile.
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ABITRACY

ln invastigétiﬁn\ﬁaQGQ 95'14 sl wamies, 2% Tesi
-females, 26 Whike kekin (¥2) wales end 26 ¥ fomsles
belonged to the Kér&lﬂ égriculx&rsl University fuck
Farm, Mannuthy was undertaken (i) to examine the pattcrn
of srowth in the two treeds of ducks (i1} so compare the
rates of zrowth betwoon aad within aaeh genetic vroupu
end (1i1) to £1% appropriate srowth curves for prediction
' ©f body weight at different atsgex of growth. o

4 : ;

The ducklings were resred under uniform feed f@rﬁula
and 1dcntis§l.manag;ment wactices. The initiel mean boﬂy
welzhia of the aix groums of Gucklings vizm. Lesi malea,
besi feasles, WP males, WP feneles, UeSi ducklings
irrespective of.aax &nd WP duckiings irreszective of‘n-x
were 36,6428 &y 38,18 g, 38.6538 g, 5&3.5480 & 37;6?5;} 2
and 36.4423 gz respectively, Pemeles in each genetic :
groups hed & higher n;en bedy weight thon meles Qxcapf 1%k
apd 12%h wesk in the case of feci ducklings. un the ﬁzth
yeek the bmiy weloht averzzed 1291.7957 g, 1235944 g,
1021.T308 g, 140146154 3, 125802051 g and 1214 g for ""’-‘i
males, Desl fem&lea,liﬁ melea, ¥ femiles, Deal dueklinsa
1r¥cs?@ctivﬁ of gex and WP duckltngﬁliyrcngoetive of sex

respectively.




Ihe indtisl body welaht wus non ﬁlgnixie&ht iér «ll
the four groups whereus the 4t%h, 8%h snd 12th week body
' xéig&ta showed algpificent dif{ference hetwesn groups.

It oould e oboerved tuet & plotesn in budy welight
vag not attainsd on the 12Ih week of age for Desi and

N

¥hite Pekin ducklings.

Gomperie (y = ab°l§. sodified exponsntinl (¥ = k¢abx§
epd Von-Bertalsnffy (y, = a{1-ba"%%)%  ere found suitable
for fitving body weizghts for ihe first 12 weeks., The
Tirnt two gave good 4% to almost all birds on individusl

and aversge brais.

¥hen tnc‘gr&wth rates of the fitted curves were
compayed, Jomperias curve showsd sisnivicaent difforence
between grouys. The m&ziéu& growth rate was noticed in
beal femsles, Bﬁged on modified exponentisl ang
Von-Bertalantfy the rote of growih was eiznifiocent snd
seiimun growih was notieed for WP males. £y the method of
io (1958) the initial body weight hed sigaificent relation
vilk she growih rote (bl. Tae rate of gréuthtwaa nezimus
207 WP females followed by Lead t%@alga. Thavgra@ha of
the besy fitted curves - Gompsris, nodilied cxpénential
ond Vos-Lsrialantfy were drawn for ull the aix groups
along with She observed values and thet also eaﬁtiéas the

sbove fTindinza.
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