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INTRODUCTION

It iz well known to any right thinking person
that tha world food situation is one of continuing
importance and continuing Aifficulty. Don Paarlbérg
(1575), Director of Agricultural Zconomics, US
Departnent of Agriculture sald: “It is extremely
important that we devetsa ocontinuing attention to
this important and dif€ficult aubjectt

According to William Jasper{1975), Prasident,
World poultry aciencs Association, about one=£ifth
of the people in the mrid are well fed, while about
four=fifth are poorly fed. Liperts on population
studies have predicted that the world population
may shoot up to He.2 billiona by 2000 A.D., (Indian
Poultry Industry vear book, 1976) and this ma;; ba due
mainly to population explosion ln South East Aaia,
Africa and Latin American comtries, It is common
knowledge that these araeas sre limping far hehind
the goal of malf reliance in food productions
Expert opinion 1a that long temm mortag_e of £ood
may lead to energy crisls. i

Eminent agriculturigts and piannera hava
conceded that a partial solution for this orisgis is
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to improve precent technology in agricultural and
animal production. {(Indlian Poultry Industry year ook,
1976) The developing countries have about 62 percent
of domestic livastock end fowl, But they produce only
about 26 percent of world supply of meat, rmilk and
eggs. Animal fo0d can help to solva the problem of food
shortage. These foods supply quality nutrients needed
for human diets. The faster the animals and hizdg
grow the mora will be the cutput of food Erom thaem forx
the hunan populaticne. Interest was, tﬁarefore.
evinced in the growth of fowls and animalas gven from

olden timasg,.

The davelopmant of pogltry farming in India as
a large scala commercial enterprise toock placa only
during the past two dacadas. But the poultry were
known to Indians 5000 years ago. Egyptiéns and
Chinese had developed their own breed, The original
red jungle fowl and silver jungle fowl £rom wiich many
cohtemperary bhreads have been developad in lastsrn
Countries, originated in India{Reddy,1981). Develops
nent of pqulery in the couwntry as a whole rcceivéd

a Dew life after indspendences

In India poultry have zhown lncrease in thelr
nunbers in the paste Thelr nunber wag 115 million in
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1940, This wag 440 miilicns in 1961 and 4t rose to

543 milliono 4in 1971. A much more significant incroase
in thelr numbers was found in the next decade, In
1980, the nunber of poultry in India wag astimated
at 600 millionss Many factora contributed to their
increanas l1ln nupbeara during i:ha succassive decadss.
Control of digoaases, introduction of profitable breads,
&veldpmﬁnt of scientific managenent etc.,were some
of thems One remarkable feature of the poultry popula-
tion during the last four dscades waz that the layer
population increased conaiderably; It rosa to 50
milliong in 1980 againsgt 54 millions in 1571 and 35
milliona in 1961, Thisg increase had its impact ch egy
production, The gstimated annual production of eggs in
1980 was 13000 millions. It was only 2340 millicns in
1961, and 5340 milliong in 1971,

Thare was marked improvenent in the value of
poultry production aleo. In 1980, it was estimated at
Rae6,400 millions. This was Rgs76 millions in 1940,
R3.650 millions in 1961 and Rgel1,755 millions in 1971,
During the sane perled thers vas improvement in the ratio
of Dgsl to improved varieties., It rose o 333157 4in
1980 from 35:18 in 1971 and 33312 ip 1961 The per caplta
consumption of eggs per vear increased from 5.3 in

1261, and 9,8 in 1971 ¢o 19 in 1930, It i3 to be



. , =l
remembered that this rise in the percgsita consunstion

was achieved insplte of the increasq o€ the hunan
population from 400 millions in 1940 to an estimated
wopulation of 680 millionn in 1980, It is evident that
the increase in poultriy nunberas was proportionately
more than the increase in human populations This

along with the qualitative improvement helped the
prasent situation to preveile

Poultry are extremely important to Keralas In a
gurvay in the Trichur Taluk {Surandran and Pushkaocan,
1977) it was found that 63,13% housaholds had poultry.
A larga percefitags of the rurgl population had atais
in poultry kKeepinge Thelr objectivea are to derive
supplimentary lncomne and also to get quality productos
according to 1265 censug, Kerala had a poultry
population of 9.9 million which was 8.62 percent of
total poultry populaticn in ths country. Since then
the population increagedy it was 12.2 millicne in
1572 and 12,96 millions in 1977 (Bulletin of Animal
Husbandary Statisctics, 1977},

A racent survey (Namblar,1981) indicated that alout
85 percent of the poultry population of the state axs
improved varieties and almost S50 percent of housanolds

in Kerala hava taken poultry famming as a sideline,
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Acoording to snother study conducted by ICAR, tha egg
production in the state in 1975 x-.m".'. up by 100 percent
in comparison with the pmductién_ duping 1961. {.e.£rom
464 millions to 830 millions, It is expected that dur=
ing 1980, it hag touched the 1200 miilion mark. The
egg produation at the naticnal level want up onhly by

43 percent during the last 7 yoearse

The National commissicn on Agriculture{N.CeA.)
projected estimates for eg;qa ghowed that in the urban
areap ths egg production was considerable {Reddy,1581).
The projection in 1971 for urban produciicn was 1,932
million and it was estimated that it will reach 15900
millions by 2000 A« The corresponding projection
for zural arcas was 4,108 millions and 12,600 millions
respactivaly. In thae caca of poultry meat the ahnual
production in 1971 was 89000 million tonnes and it was
‘-estimated that by 2000 A.Ds, 1t will surpass 3,00,000
m.iiliona tonnese In Kerala the bulk of egg production
ig from rural areas and 12 croras of cggs ara exported
£rom Kerala ¢o neighbouring statea. The turn overx in
this respect 1a estimated at 2 crores of rupses per

yRear.
Poultry meat 1s bscoming increasingly popular

- as beef and pork belng taboo for a particular segment
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of Indian population, 2Annuaglly about 39.4 millions

animals including poultry are t].aﬁght:ered £0 maoet
the demand for meat protein in India, These animals
provide around Q.66 million tonnes of maaty of this
poultry meat contributas to spproximately 0,08 millionh
tonnes, de.¢s about 13 percant of total meat produced
(Lachhiramani, 1879). Inspite of the production of
auch & huge quantity of meat and meat products, pere
capita consunption of andmal protelin, including figh
according to 1965«70 census was 71.5¢g. in USA,

60+42ge in Australla, 53.4g in UK(1970=71 census), 64g
in France, 34.6g0. in spein and 30,8¢.. in Japan (lLdster
gt 2l.,1976),

The increased Interest in the pouitry meat
production has resulted in a interest in the broller
breedas. Tha broilers have unicus fleshing qualities.
Thoge which grow faster are preferred to others. That
is, thae choice of breeds depands on growth ratae In
birds for qu} production too the growth rate is imports
ant, It can be used for selection of birds for breeds
inge Fastar growing bizds would give more nunber of

s

¢3gs than otherg (Gllbreath and Upp, 1i950)a

The ugual nmeasure of growth that we snploy to
atudy the pattern of growth is the body welcht.s 7The
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collaction and analysis of banic growth information

on the fowls has followed various pattern in recent
yearg. Mn elemantary study 6:: normal growth progragsgs
ion for the domestic fowl was reported by Kemg;;er(wﬂ).
He found that body weight ip the sole satisfactory
measure for studying growthe In another study Daker
{1944) :époftéd that t}?o body weight ip uped ag a singe
le moasura, bacsusa it is convenient to obtain. It
permits further use of hird, It shows normally a ateady
increase from hatching mtil maturity, Adlthough body
msice =nd growth raté Inheritance have been extenaglvely
studied, very little infomation is avallable cn the
growth, eadult boéy size and thellr statistical znalysis
(Caderey,1950),

The atudy of pattern of growth offers sn opportunity
to exanine growth rate at the ﬁucro igvel, The
Encyclopedia Britanica dafinea growtllt as a sequenca of
body changes which an animal cor plant undergoes during
the life time, .'Ihe term may be used to encompass hoﬁh
anatomical end physiological developments. A fowlls phy=
sical growth refera only to anatomical as wel) asg
physlological modlfication that an organiam undexgoes
from the baginning of prenatal life (from tha time of

fertilization)e There are changes due to age, size,



. ghape, position and camposition of body partse

Growth probably is analysed most in its biologl-
cal connotation i.es growth 13 a chamctnﬁatm of _
iiving things, the results of numercus metabolic proce-
ése at work, continuously during life, Growth of
population involves replication of individual, which
involvan raplication of cells. Growth of cells involvas
replication of molecules and replication of molecules
ifvolves mobilization of precursorge that grows and
how it grows 3is different at gqach level and vet all

are involved in the over all phenomencon,

Organizm grows Aifferently at different time

points wdexr different feeds, climatic conditions enviro=
nment etce When slze is plotted against tims a curve

of grouwth(growth curva) is obtained. Growth curve is a
graphilcal raepresentation of the growth of an organism

or population during a geguence of similar length pericds,
Thus the rate and duration of growth is a part of .
heriditary endowment of the organlam, But the reqularity
and rolative gimplicity of overall growth curves give

way to snh astonishing complaxdty when growth pattarng

are exaningd. Eech hird has its oun growth curve and no
two geem to behave in exactly the same way, though there
Mmay not be aigniﬁcant; di fference betwean theme In
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curtéin casep certain birds may even be decreasing in
aize "da growing” while overall growth continues.
Cloarly regularity of oversll growth is the resultant
Of the growth of individual parts probably at diffarent

Catade

Frequsntly growth of g bird can ba axpressad as
a relatively mimpld mathematical function. Such mathems
atical relations have attracted the intercets of many
gtudents of growthe Interest 15 fad by some gpectaculay
corraspondence betwaen resulte of purely mathematical
tran&:ma_tion of yrowth rates, and acktual changes wder=
gone Dy organiasm during develorment. The mathanatical
appioach to growth, however can yiéld an encompassing
function that captures the full aubtlety and varicty of
. organismal growth.\

Growth curvas vary in detall frcm hizd to bigd
but thay resemble each other in thelr approach to a
signoid, This kind of curve indicates that growth
of individuala begineg slowly and reach a sustained
maximun and then retard.s The level of gustained growth
rate, and the period over which it i3 gustained are the
chief variables correlating with & fferences in alze
anong living organisme But the changes in rate at the
baeginning and and of the curve seem to indlcate that
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size attained is itsslf o regulaﬁor of growth, that im,
growth is in some measure self regqulating, The organisms
balizve ag though it wore at first too small for maximum
~ growth, it slowly achioven optimum size, hut then very

conseguencea of rapid growth act to limdt it.

A otudy of pattern of growth relates the growth
paraneter o an appropriata‘ mathematical function such
as, E:cponential; Modd £ied expcnential. Pareto, Gompertz,
Logistiec or even a straight line. A mathematical
function is always datermined in taerms of cartain con=
gtants which we conveniently call tha paranetsra. lhen
the organism grows igentically thess pazfameters will
be equal. Ths functiocnal approach thersfora offers a
very stark logical procedure for comparing the grouth
Eate.s of dlfferent groups of blrds, the diffaerence baeling
‘ elther due to genatical factors or due to induced
troatmontge The functicnal form further offers the
golden opportunity of exanining the rate of growth at
a partlcular point of time in the life of the orvjoniam,
Evidently such sn approsch io very much called for in

relation to domestic fowla.'



REVIEW OF LITERATURE



REVIEW OF LITEZRATURE

The 1iterature aboundsg with the study of growth
mainly in cattle, sheep, pigse, ¢oats and poultry,
Comparitively less work was done on this aspect in
" domestic fowls, such as Vhite Lschorns, Australorps,
Wiita Laghorns = Australorps etce In general growth
is meagured in terma of kody weight, Reasons for
the ex#uinaticn of growth in t exms of body welght are
many.

’ The hody welght, which ig the £first measurable
character of an animal has an econonic importance,
since it provides a basic backgrouwd for future pere
formancg, It can be measured with reasonable accuracy
and it indicates the fowl's abllity to survive and
growe Wide variationg in it may provide opportunity for
early selection of chicks for better psrformance at

latter stages.

wright(1934) remﬁeﬂ that hirth weight is of
great practical mportance.aa the nsw borm of less than
average welght for its breed ig, as a rule physiclogi=
cally youngor or premature, Fhilips and Dawson( 1940)
stated that birth weight is an earlier expressiocn of
growth that influehices the survival of lamba. Brody



(1945) reported that animals younger than hoxmal are
often lacking in the normal development of heat regulas
ting system and o have less power for gurvival after

Wrth in a new enyd,}:oxment;

Cawack! et 31.(1953) stated that live weight of
vihite Leghorn cockerels ranged from 800g to 1000g at
15 woeks Of age, Mondonedo(1953), after rearing thite
Laghorn chicka for 12 waaks of age, found that thay
veighed 571,45, Chueng=Shyang(1954) reported that
cackerelsg showed a greatcer and rapid growth than fenales
even though hoth were fed equal spount of same feed,
Initial weight, welghts at third and nineth weeks of
age were respeactively 36g, 143g, 830,4¢ for males and
353, 130,4g and 790g for the females.

!

Moxales(1955) reported that the best economic
xeturﬁ would be from sale of elevaen week old ithite
Leghorng, Podhradsky(1957) opined that tha feed utili-
zation was sfficlent in leghorn cockereles only
upto a body weight of 1,200g. Sacki et _gl.‘( 1963
reported that at 10 yceks of ags white Leghorns(Sexes
Combined) weichad 948g and its feed conversion ratio
wags 3.58.

Raddy gt ale(1965 b) made a comparitive study of
growth o_f_ white Lesghorn chicks at four, six, eight,ten
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and twelve weaks on two different litters. With ground

nut husk as the licter material the weight at 4, 6, 8,
20 and 12 weeks Of age was 216g, 326g, 478¢, 754g, and
977q respsativaly, Utith chopped straw the gams was
1989, 3379, 4129, 630g and 825g.

Briones and Tomille(1965) in a study of Leghorns
and Corniah x thite Rock croggbreds, raported that thite
Laghorn male chicks requirad 66 days toc reach 900g live
wiaght and 84 days to raach 1,300, The cross bred
required 52 and 65 days respectively to attain the correg-
ponding weights, They also opined that 1£ thite Leghorn
male chicks could be obtalned at a reascneble price it
would bs an economical proposition to £atten them to 300g,

~ Tanabe gt al.(1965) stated that white Leghorns
{goxee combined) at 100 weeks of age attained $99g with
faeed conversion figure of 3.60. Parez(1970) stated that
at 10 weeks of aga vhite Leghorn male chicks averaged
693y, Fead conversion averagsd 5.07. Sapronova(1571)
reported that the average body welght was 862g. =nd 842g
at 50 days, 1033g and 1,173g9 at 120 days and 1,44%9g and
1,462g at 150 days for pennad and caged thite Leghorn
malas. _ .

Chhabra anc Sepral1973) stated that the Whlte

Leghorns averaged 31,26g, 136.75g znd 649.64g at first
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day, fourth week ‘and twalth week regpsctively. Pathak
and Borsaul(1973) reared vhite Lechorn chicks for
elght usoka on dzep litter, There after only male chicks
were ratainad upto 1% weeks of agee The chick welghed
4839 at eight wecks for sexes combined, and 1,304qg at
fourtasn weeka for the malgg only. The feed convseraion
indax averaged 4.21.

Tavlior gt 2l.(1975) opined that it would be
economical o ralse male hybrdd chiicke of egg producing
atrains upto 75 deys of age. Avarage body welght obte
alned at 75 days of age wap 804,670, In an expariment
conduated to angsags tha effect of two housing systems
on body weight gain, Chand gt al{1976) founad that the
birds housed in £floor pena made a slightiy hicher welght
then thoge in individual cages at 140 days of age.

Jailn and sSharma(1977) reported that the meen
live weldht of white Laghorn Cockerels at day old, two
montha and €ive monthg were 39,13, 612g and 1,846g respe~
ctﬂ.velyo‘ singh and Baraaul(1$77) raported that vhite
Leghorn male chick attained a glaughtar weight of 1,3003
at 15 waeks of agee |

It ip on accopted fact that growth rate in of
great practical importance in livestock lodustry,especially
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in poultry faming. It is an inportant factor in deter-

mining the optimum pericd, at which the maximun gain can
be affectively achieved.

Brody{ 1945) dafined growth as a relatively irreversa=

ble time change in tho measured Alsmension. CGrowth

ig pliabla, it can bo accsleratcd or dalayed with little
influence on finel body gize(Crichton gf gl. 1959). Soth
abStars and Cuford d.ict;icriaﬂes ¢efine growth ag incree
ase or what is grown or ie growinge Gould defines

growth as the sugnentation of body batween Infancy and
aduls a:;ié. Hammond{1955) aypleined that wate at which

an animal growg ia of gfea‘cen importanca for the livas
stock as only few animals live a long enough %0 vesch the

nature wolghte

Yacowlte and tiind( 1957) waen comparing the nutrient
requireuents of male and femals chicks, found that male
chicka grew mors raplidly and tharefora had highar requie=
irement than females. tnidentified growth £aotor respOn-
888 were also found o be greater in males, Moskalenko
(1960) raportad that the average dally welght gain to
100 days wap B8.61g for the straigh run “hite Leghornme
Wilson et a1 (1963) chbzerved that fasding of low protein
dletp resuvlted in very lov waight gain in thite Laghorn
cockerelses DBhatnaogor gt al.{1964) atated that whita Leghorn
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males were heavier than fgnalas at all ages and thelr
growth rate elmo significantly heavier, particulariy

~ between 4 to B waek of ages HMales with lew hatch
wieght showsd higher gain bgtween 8 weecks and 3 months
of ags than those with a highor hatch weight,

reddy gt 83(1965) in a study with aingle comb
white Lechorn hybrid chicks obasrved that malas were
signdficently hicavier than femalas at eight; nine and

ten weeks of aqe.'

Menawat, g% ak{1977) observed that live welght
at ten wazaka of age varisd from £57.59 for dest to
86645y for itts Leghorn x Mhods Island red nlzds,
Mean walght of the tuyosuay crusshreds was higher(811g)
than that of purebred(759g) and of the threawyay crosge
bred({795g)s The food convarsion afflcicncy index was
bstter in two way crassbreds{2.50 to 2.69) than that of
purabrads{ 2,64 o 2.81) or of three=uay crogshreds
(2,69 to 2.74),

El=Maghraby at al.(1069) while studying the eifect
of crosses of light gussex and Aushmlops with Fayound
o body welqit found that average welchts at hatching
of three gzoups, cugdex ilales x Fayound females, Austrg—

lorpe malas ¥ Cross hred Payound females and Fayomd
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purebrad were 30.93g, 27.41g and 27.50g. Their lody
welghts at 4 weeks of age were 121,199, 140,55g and
117.90g., At eight weeks, their av«:araéze body weight

was 272.8g, 293.0%g and 213,09g, 'The corresponding
flgures for the twelfth waek g;rere 479.92q, 438,377 and
354.'889. All the above éifferencaes in kody weight batween
purebreds and cross breds and batween crossbreds wara
highly significant. Overall absolute gain in body welcht
for twalve wecks was 488,99g for sussex. ¥ Fayouni
410,969 for Austrilorps X Fayounl and 327.38g for Tayoual
purebreds. During the same pericd thelr relative growth
rates were respectively 218,69, 176.5g and 171,50

In\ an experiment to study the affoct of geason
on hatching of Australorps and white Lgghorn chicks, it
was reported (Cupta gt al., 1974) that thero was signi-
flcant differance botwaen breads on dally welght gain.'
The average body weigﬁt; of Auatralorps hatched in
Decembar at 160 days was 1757.4g and that of vhite
Ledghoms hatcheG in April waa 1354.5G.

Crowth models that relate animal's weight as a fun=
ction of age are of wvalua not only 0O enginegrs, but
algo to nutritionists, geneticlsts physlologlets, econow
migts, statisticlang and managerss Typically, growth

models relate ths average weight of animals of one breed
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©of a species as a function of &8s From such a model,
one ould detemine, the expected average welght of a gro=
up of animels of the ggme breed at any g:l.van agc. within
the limlite of the ms:]elo

| A ::Emctd.one;l relation betwecn body weight and
age, &£ it could be gstablishad with the desgired closenecs,
is uagftﬂ..for planning and future analyalse. {Surendran and
Rajagopalan, 1975). The growth in body weight of domentic
- fowl has two phéses, ‘vlz.l. gelf accelarating phase and
| gelf limiting vhase and the rate of growth in these phases
need not be similare

Soma authora{le gros Clark and Medawar,1945)
interpreted growth in mass ocurves. The mass gurve 1o
eimply "One of wvhich cach point repraesents tha mean size
of a nunber of individuals of sagme age". There is no
doubt that the masgsequrva or average curve of growth is a
favdurit.e. though poor tool, of investigators in the |
€ields Since, it is entirely hypothetical it Ls vary
difficult to interpret (Prant,i950 a). -

~ Baker(1944) ralsed the question “should the growth
curve be basad on averagges of individuals or should the
curve be baged on typlcal individusl growth curvel
Bakear coﬁcluded that "the anhswer dependg upon the purpose

of investd gator? Professional studanta of growth like
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D!*arcy Went Worth Thomson (Le Gros Clark and Medawar,
1945) and Dicmetrician like Brant (1950 a), preferred
to work with the curve of growth and ita stralght fore
ward derlvatives. M curve of growth is that of an
individual organiem and as such it glvas Anformation

readil .

Madawar{ 1945) explained curves of growth as

“sketched in from'finite nunber of points cach defined

by a pair of values for size and age and then smoothed
out, There are a number of inveé;tgamrs who break up
tha time schedule into chorter periods or cycles. Comme
cnting on the practice, Zucker gt 5l.(1941) cautioned:
The cycle theory applicd to fullest axtend without rate
ional substitution should be able to make any acguation,
of whatever quality, £it almost any set of data, whether
guitable or not, for it ofﬁers an almost limitless reser-

volr of adjustable featurese

Medawar{be Gros Clark and Medawar,1945) hag
cauticned against splitting the growth curve injudicle
ocugly into many parts as this would not be in consonance
with the growth pattem of the chicke I€ the curva is
gnooth, thare 13 no neced for breaking up tho time ached=
ule into shorter periods indicated by a searies of strae

icht line segnentse
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The tem rata of growth has been profusely used
by the researxchers of all time, lebsters dictlonary
definea rate as a quantity or degree of a thing mooo=

ured per unit of something elsa.

If welgnt is the criterlon usged (Kempoter,1937
Baker,1944), then rate of growth is defined as the
change in weight per unit of time(snedecor,1946). Tarly
rate of growth i3 the prograacive augmentation of che
kody as measured by the change in welght, per unit of
time.w’ Thus growth rate is a relation between changs in

welght and unit of time.

The relation can best be expreszed as ragraasion
coafficient, vhich Mather{1946) defines as coefficient
reprasenting thae rate of diahge of ths dapendent variate
in the indcpendent variate". Similarly a growth curva
can be referred as a regression(Snedccor,1946) a deucrie
ptive connotaticn 0% the mathenatical term functions In
briaef the regressicn coafficient 'b' is a constant that

axoresses rate of growth (Tuttle and Saterly,1925).

The growth constant, ‘b’ i a part of the stralght
iine fomula ‘
¥Yyoa+ b
vhere 'a' is the intercepts
'b¥ is the slope,



'y? the dependent and

%' the independent variable,

Curven other than gtraight line are caslly transge
formed or reduced into linear form through the gubatite

ution of variables (Crumpler and Yoe, 1940),

Brant,.{1950) b) held thae opinlon that the curve of
growth accurately exprasses the graphloal relation between
variableg X and ¥e It is the experiment that leads to
tha relation. Based on experimental results, the ralaticn
i eypresssd mathematically ag an &nparical equation so

as to distingulch it €rom a natural lave

There are innumerable eouationg used in the study
-of rates of growth (2ucker gt al,, 19413, 1941b, 1942,
Grav and Addig, 1948, Dunn et gl 1947 1948, Mayer 1948,
Roherts,1964), Thege accordihg to Dronde( 1950 a) have not

baen used to thelr beat advantage:

ﬁ'oshida angd Mori Motol1961) reported that an
gquation was necessery to describe growth curves In an
experimsnt on ;:aormal growth curves of thite Leghorn chicks,
they Hund that on the averaga, hite Leghorn c¢hicks

reachad half their maximun body weight at 8 weeks of mge.‘
zelenkal{1970), while studying grouwth of Chicken

during the early perind of post enbryonal 1ife used,



exponential function

M = a eKt
and the powsr function
¥ = a tb

to calculate growth £rom 2 to 22 days of age in 40
cockeraels and 90 chicks of hoth gexes. Growth was
divided into 2 periods, The firgst period ended at 14
daya of agee. It wa:sa markedly different <£rom pericd two,
ragardless of the function useds In the $£irast period
both axpariments and in the second period of the second
experinent no significant differaice was found in the

_ accuracy of calculations betwean two functions. In the
gecond pariod of the £irst eiperiment the powar function
was more accuratee. Robarta(l1964) also used power £uncts

jon in the study 0f growthe

Again, Zelenkalls79) in a study of growth of
04 males and an cqgual nunbor of femalaea of Ropa=l kirdp
using Brody‘*s growth equation

I A aKt

where W 1s body welght
A ia a constant,
¥ i3 allelometrie growth coefficlent
t io time
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found that K for males and females were Q,1647 and
01645 att 7 'd!ays of aga, 0.1555 and C.1521 at 10 days
of age and 00,0922 and 0.,0894 at 35 daye of age. TFram
tenth day onwarde the difference botween soxes were
algnlificant, Similler results were cbtained by uszing

the power function,

in en experiment on thres selected lines and g
control line of Japanese quail, Marks (1978) reportsd
that the growth of body weight of four linces of birds
was best approximately by logistic growth curves modelc,
Wen a t.went‘.y aioht percent protein dlet was €ad, the age
at maxzimun growth (point of inflexion) of tha threa
gedacted lines was four to gix days earlier than corregs
ponding age of the control birpds, dimilar rates of gain
after four weeks of aga between the selected and the
control iinecs suggeated that the mechaniem influcnced by
gelection for fourswasek body waeight _in‘ qualls operated
only during the period prior o age at selection, with
little or no residusl afécct, Gimillar opinions warag

e:q:rsaseé by Solemon(1963), and tiilson 19770,

pillal at 51.(1869), while studying growth rate
of chickens from six dlffarent crosses found that unekly
growth rate was 106,99 for uhite cornish X Haringhattae
black x Rhode Igland Red, 93.4g for walta cormigh ¢

Haringhattay black x vhita Laghorn, 123.7g for Asoceelx
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Ascoel, 100g Sor white plymouth Pogk x Srown Desi,
98.5g for Asseel 3t Haringhatta blackeRode fslend Red
and 120.8g for 1-:3‘12‘:.te cornidh x asoeel, The rates of
" growth of Agseel x Agsacl, uwhite corniaﬁ #% Agaoeld
crossbred, uhite plymouth Rock x Brown Desi-Rhods Zoland
Red aﬁd Assael x Haringhatta blackerhode Island Rad
crossbred were homogeneougses It was found that aimnle
axponantigl £unction

W = A GKt

vielded a vary good £it,

Tanabe end sacki{1964) constructed growth curcves
for chicks of whita cornish, white ook, New Hampshira,
Barred plymouth Rock and shite Yeghorn breeds, From two
to fifteen wacks of ago growth rate was defined by the
equation of the typa ‘

log ¥ = loga+ b logx
were y is body welight
R is ége 2nd a

and b are censtanta.'

Log » and Log v ware hidhly correlated, 7The congtant a'
differed among breeds but not between éexee;, 'H' was
highar in males than in femalage

Suoali ( 1965) conagtructed growth curves f£rom daota on

body weight of three broiler bregeds and three crossea



=25
upto ten woeeks of age. Curves of the typs

Y = mﬁbo

¥ n'a-!-bc-:+c:w:2

v = a<+ b+ c (log x)

gave a gsatisfactory £it to data, Earlier iighart(193s)

constructed the parabolie growth cruves
p 2
¥y = a, * }H * 8% e

In this relation the growth rate was affectad only
by thechanges in the ccefficient of linear and quadrgtic
tamz and hence comparison of different groups were bhagaed

on ag and 8, values of thg groupsge

Gompertz curve was alac used to £it the data on
growth, 7he Gompertz eqguation is based on obgserved
growth phenomena and the parametaers have a clear and
ungnbiguous biolegical interpretation{iidwell and Howard,
1970), Latrd(1566) hed found that Compertz equation
adequately described the postnatal ¢rowth of meny nmamuls
and birdse. Other ipvestigators (Kidwell, gt gle 1969, Lumer
1937, Von Bertalaffy,1957) have described the growth Ly

Compartz equation.

A more thorougn review of gomperts cguation and

other growth nodels was prasanted by Zucker and Zucher{1942)
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and Buffington(197i), The Gomperts growth model was
fittad Lo data of meafa welcht ag well as the datn for the
curva forming 95 percent confidence limits of the mean
waelchts The Gomperts equation provided en excellent
£t in Buffington's experiment. The form considered wag

4
7 m Aa =Be

where 7 a waicht in kg at time ¢
t = age ln days
Parameters A, B, and C were interpreted as

A = asymptotie weicht approached ..
welcht in kg at tina ¢t o

A a'B = walght in kg at tdme € = O

C = Rate of cxponential decay of specific
growth mate per days.

e val;a.les A, B, @nd € in the Gompertz aguation,
which gave the baat £it, wera found out by the author
for mean weightg of eni:a‘.ré flock, weighto of all maleg
: and‘ for the waights of femalesees The Compartz euuation
was also fltted to the two curves fomning confidence

dimitg to the mean waldgatse

The mathemaﬁcal modal that has mogt clozely
approximated the observed growth was the asymmetrical

algnoid curva, The asymetrieal gignoid curve was found



ey

to glva good €t to growth respongse in poultry as alao
in most vertebrate speciés. Brody(1945) pointed out iha
dlfficuities in ascuning the linsarity of bedy incrementas,
when the bioclogical data clearly shows the dependence
upon a non=lincar functione His solution to ths problemg
of t-.hié non=linearity in the gain of boﬂ;rwaig!'it, during
the accelarating growth ghase wag baged on logawithnic

function.

Historically the Signoid curve was- given in
the Compertz  form{ Brody,1945, Gompertz, 1825, Thampson,
1948, Weymouth and Mc Millian, 1930). The estimation of
paranaters of such a curve oo far hag defied traditicnal
statdstioal approaches {maxdmun likelihood), To oimplyfy
the agstimation, simpler modeis are ofton used Cege a half
parabola or asymnetric Sigmid curve(Bpody, 1945, Foo,1958).
Such a gimplification is useful for comparing difforential
growth under varying clrounstances, but is inappropriate
when the purpose ig to describce the complete growth

pattarn.

Walford(1946) suggested a clever transformation which
permitted estimation under usunl assunption{viclated only
in caga of pathological pattorn) of agyaptotic maximum of
an organiam®s{or population’s grouth) coupled with a
mathematical meang of drawing the upper part of growth cure

va. Mlford's technique, howaver, provides no information
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on tha infection point location, the lower and central

nart of curve or on the age at any timds

141iechl, (1070} used a mathematical function
of thag logiptic type

e

{ A )
aht )

Yo =
{1+

9 1

to give information about the growth of breoiler chlckens
wvhare 'y* ig body welght and "' ia ago. All the four

. parsneters a, B, ¢ and k wera significantly dif:‘z‘:‘erent' £rom
zero. For ons of the fomms in which the time 4 fferencs
batween the early and late hatch of chicken tested was

- 80 large that they reprasented tuwo different stagea of
genetic improvemant, Statigtically slgniflicant difforen=
ca batween two hatches were found in all Sour paranetars.
By making second dexivativa of the body welght function
equal to zero, some important growth characteristics guch
as Co=prdinates of growth rate maximum, the corresponding
dnflaxion welght and proportion of body weight at slaughter
{36 days) attained at the point of inflexion(grouth rate
maximun) were derived. among other things it was Sound
that growth rate increased upto a maximum of 29g to 45g
per daystmore in males than in femalesand 1t dacrcased aube
sequently, ‘The maximm ocoured betwsen 36 and 48 dayop

later in melaes than in fomales. Sang,{1962) inferrcd that
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the logistic formula was moresdgniflcant, in growth of

pelectad lines of brown 1aghornge.

in general, crossgbred fowls of Indian breads

with exotic breaeds were found to welgh higher at birth
than the local breeds, Effect 0f brecds was reportad

to be a significant €actor causing variation in birth
walghts Growth rate was ¥eported to ba higher in crosgs
breds than in locals. HMost of the workers reported that
cex, hatch and geazcn 0f hirth slgnificantly influsnced
birth weight, Breed, sex and hatch were observad to be
important factors causing variation in growth rate., Moat
of the workers depended on some equation to, adeguately,

dageribe growth curva,
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MATERIALS AD METHODS

Thig study was inltiated using day=old straight
run chicks of wWhite Laghorn eighty in number and
that of Australorp (Australorp x vhite Leghorn) ninty
in nunber from Kerala agricultural University Poultry
£arm, HMannuthye. The chicks were hatehed on Octobor 23,
1980, They wore saraially nuabered and wingbanded

for identificatione

on the day of hatcehing the cehicks were placed
in clectrically oparated, thermostatically controlled
battery type brooderss They ware allocated to different
compartnents of the broodar at randoms About one-=ifourth
Of chicks woere allcted to each gection of the battery
brooder, & comnercial e2ll = mash starter ration wags
fed ad libitun while the chicks ware brooded in tha

batteries., Frgsh water was made availavle at all timed.

After o fow waeks, the‘chicka'weré movad to
deap iitter housea/pgns. Thay ware hougsed in two
adjacent sactions of a brooder house, divided into secte
icns, Adequate £lcor space and water gpace werd made
available, Hacessary wamﬁﬂh way provided by infra=red
bulby for 4 weelts, At thig stage the birds were falrly
well feathered and due to temperate weather, only

moderate brooder heat was regquireds. 21l the chicks were



fed on the geme feed formula and all ﬁhe managqment

practices were ildentical,

The welght of cach chick was recorded on all days
during the first geven days, Thercafter it was taken at
we.ekly intexvalege The waidhing was continued untll the
chicks attalned an age of 24 weckse At the end of the
experiment welghts were avallable on 30 males and 26
females of austerlatp group and 25 males and 31 femaleo
of white Laghorn groupe The remaining hirds eithar ded
during the course of the auperiment or the data on them

ware not avallable for recording body weightse

The data 80 gathered ware usaed for the comparsion

of the rates of growth Ofte

i) Dbetweon genctic groups

11) hetycon males and females within each
genetie group

i11) betuween males of the genetic groups
iv) between femoles of the genetic groups.

Further they ware uszd to £it approprliate functions
of growthe.

The data corresponding to gach bird was plotted on
a graph pegper to a3certaln the pattemn of growth at
i f£faerant time pointoe
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Measuring boly weichts along the Y=axis and age
along the X~axis, the graph of growth of each bird was
drawn separately. The graph indicated a sSignoid curve in
genarals . The cholca of an approxpriate curve to depict
tha growth pattern in any situation is not casy. »s the
pattern of -grom'h approximated a signoid curve the

following functlens wore consideredt

i) Exponential

1l) Modified exponentisl
111} Gompertz, and

iv) Logistic,

For £itting the exponentiol the method of laast
squares was employed. The form of the exponential consi-

dared was

(3e1) ¢ = ae’t

whare ¥y = body weight at age x» and

a and b are constantses

The expconential, Gompertz and loglatic curveo
were f£ltted to the data for 24 weeks whila the modified
exponential wan ﬂtted cnly to the firat 12 wecks of the

Gata
Thg modlified exponential angidered was of

the form



(3.2) ¢ = ag®acC

whera a, b and C are constants,

In ordar ¢o detamine 'C' the observed gerles

was divided into three parts at equal intervals.

If HJ.‘ Mz and M3 ara the means of the three groups,

(M, + c)"u-‘:3 +C) m (M, 4+ c)?

e
_ (M - My M)

( R )

(3.3) end C

The valug of 'C' computed was then aubtractad
from each observed value. The resulting data ware then
treated ag from an exponential population. The rest of
the work vas seme as fitting an exponential curves

Gompartz curve was fitted in the form

- 4
(304) ¥ = ab

thich takes the logarithmic form

(3.5) logy = log a+ {(log b) * = A+ BCF

The mathod employed in £itting this curve is an
approximate ong, since the least squares procedure in
the customary form is not applicable. The sgerles was

first broken tnto three equal partse The logarthms of
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the cbservations in thess were £irat computad,

Let 'n' be the nunber of obsarvations in each of
the threa saegnents and 3, S Sq the sun of the logarithma
[ 4

'

_l/n

of the observations in them.

(3.6)  Then, c=gS§ - Sgg
§ S2 = Sy
AZ
(3.7) S, = 3A S, = 31
¢ 1 - 2
B o
after simplication,
(3.9) 1 o Rl &
348 iy oo S -
n 1 (P - 1)
That is,
1 (5 -2
(3.9) log ae = (a1 o 1)3 )

then growth curves arg £itted the rate of growth
at the particular paricd can be wrifled ag the ratio of
the waelght during that pericd to the weight- during the
previous period minus one. In the case of exponcatial,

this approach gives the rate of growth as

( a

= (eb- 1)



and therefore growth rate will bes equal if ' 'B's are
equalo' |

then modified exponential is £itted the rate of
growth is

(ab B+ 1) 4 & (o™ = a)
ab* (b= 1) & (ab" = Q)

and the growth rates ara not gignificently different
‘provided the b's do not &iffer sionificantly,

I€ Gompertz curve ip fitted the rate of growth

15 B B% - 1 (%) g Ty Ly

and growth rates are cqual i€ tha valvaes of bc arc not
pignificantly different, i.ce. 1€ the values of'C'log'b’

are not significantly Jifferent.

We may therefore make use of analysls of varlance

for testing the diffarence in growth rataege

Rao (1958) suggested a procedure for the oomparie

son of rates &f growth between di<fferant Groupse

Lot Yj_ denote the increass in body weight at time

3 and gy the mean of all yi°a in the experiment. Then g,



= 3G

dg the time metangter. The difference in the valuag of

¥, ere due to the time factor (gi). Henca we may write
‘3-11) Yi = b g.t‘

and the method of leagt squares leads to

2
(3=12) b = ¥, g /59

Thus cbviously, compariaon of diffarence in

rates of growth betwaeen groups will be a comparison of *b's.
The 'b' valuea may be affected by initial body welght,
Hence, a covariance anlysis of thg b* valuas taking initial
values as concomitant variable can be adopted for compare

ing ths growth rates of theg groupa.'
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The average body welchts of the Australorp males
(ALP males) during the firat seven dsys were 35d,.
36.8667Ges 35613330, 40.06670s, 42433330., 44.3330g.,
and 45,9333g,, respactivaly {Table 1), The corrénpend-
ing figures for the Australoxpy fantalas(ALP femplas)were
34,46150e s 356615400, 364015%gs, 33.84610., 41.0763¢,
424923100, anid 45,2038¢g. wWhile thore was oonglstant
increase in mean body weight during the £irgt seven
days for thae maleg, that feature wags lacing in the
females, In the latter case, though tharg vas incre-
ace from firﬁﬁ to g econd d&f. the mean vel ue was stagnant
during the aecond and third days. loles in ezch genetic
grouyp had a hicher mean weight oﬁ all thae sevén days.

The average body welcht of the White Leghorn males
(WL males) increased from 33,080., on the frst day to
42g. ch the seventh day ( Table 1). Thera was a drop
in the average body walcht to 30,48ge. on the fourth day.
It was nearly stagnant at 34g. on gecond and third dayte

The white Laghotn faenalaeall fenalesdhad an
average body weight of 32,0645g. on the first day{Talle 1),
It recorded a slight increase on the asecond and third
Gays, but decreased to 29.2903g, on tha fourth sﬁay.
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There was stady increage thereatter and it reached
41.92g. on the geventh daye. .

Cn the ssvanth day, tha nalea in each group had a
higher average body welght than femaless The average
body weight of the Australorp group was higher than the
sama for white Laghoms. Thesa features ware found o

be truge aven on the first day,

The Average wegkly body walghts of four groups,
vize Australorp males, Australorp females, Wilte Leghorn
males, Wnite lechom famales for the flrst twentyeiour

weeks aré presented in Table 2;

In 24 weeks the ALP males rgached a maan llve
body weight of 1858g., with a stendard errcr of 33,67659.
Steady increase was noted during the first twenty-two
weekgse During the two waeks that followed, the average
body weight was ataghant at 1358y, (Table 2) thereby
indicating that a plateau was reached in the body welght
of birds at least by the end of twentyethrea woakss
This feature was noted individually in all the birda.

The ALP fanales aad an averagae body walight of
1488.4615g. by the cnd of 24 weeks (Table 2)s This was
dess by roughly 370g, than the corresponding average
body wc;mt of ALP malgse As in the casa of male hirds

the average body wieght was congtant during twenty~third
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&hd tuentyfourth yacks. The indication was that

the constant body weights ware reachad between twantys
second and twenty=-thirxd waeks. The overall increase
in the avarage body weight during the twentyfour wacka
wag about 14544,

As in the cage of ALP group, the 'L males were,

on an Iavcr.;aga. heavier than W femalas, The avarage body
walght attalnad at the end of twentyfour weeks by the
formor was 1556.0g. wlth a standaxd error of 35,7665g.
During this perlod, the latter could attain & mean body
Waight of 1306,1290g., with a gtandard error of 17.6993:.3.'
(Table 2)e Thus a 4L male weighed 250g. more than WL
fecmeles at tha énd of twenty fHour wacks, In the case of
hoth the categories of hirda the plateau in average bady
wolght was reached at leaght by the end of twentythid
weeks This is aleo tha case with the most of the birds

of WL groupse.

In gansral, the oonstant body weight was attalned
at least by the twentythizd waak by almost sll hirda of

the two genetla groups irragpectiva of thelir sax.

The anelyais of varliance of initisl weights of the

four categories of ¢he birds avra given in Table 3, It
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wag foind that each of the three palrs viz.ALP moles
and Vi males, AP fenales and 'L females, ALP males and
L femalas w@re not homogeneous.e EHach of the remaining
vere significantly different (Table 37,

The initial difference batween the groups was not
maintained at all later stagess During 4th weak the
average body welght of the ALP males was 100,133ge ‘The
mean hody welght was 96,7652g. for ALP foemalea, 92,400
for WL males and 94,252g. for WL females. -The analyals
of variancs of body weight at fourth weak (Table 4)
ghowed no signiflcant &4 ffarance betwaan tha four groupu.‘
That ia, on an avaragae, the body weichis of ALP males,

ALP £emalean, UL males, WL females were homoganeous.

‘The differenco between the groups cmerged agaln
durding the eighth weeks During this week, tha AP
male had an averags body weight of 31,2667, The mean
body welght of ALP fenaleg, L malea, ¥l females were
287.75Ge s 29776920, 2‘?3.4839:;. regpectivealy. The enalys=
15 of variance(Table 5) ghowed that the groups were not
homogeneous, This was due to higher average body weight

of NP males compared with those of the other thraee
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Ho aigiificant difference wes notsd in the average body
veights of the latter 3 GEOUD .

The difference betucen the groups Was mora
pronownced during twalfth u'e;%}%; 'm‘ere wag significe
ant diffarencs Iotuwaen them $Table 6). Tha ALP males
had the highest mean body weight of 782.0667g. Thds
was followed by the W males vhiich had a mean body
weight of 720g. This was significently lower thean tha
sana for ALP maless. There was no significant Giffore
ence batween the mean body welmht 637,6223g, Of ALD
females znd average body welcht 630,9677g. of W malese
Howaver each of thaga gl¢nificantly differcd from ALP
males and . females. |

At the end of 16th week the comparieon of averagae
bedy walghts of bizda showed algnifl snt diffarence
between the cwoups (Tabla 7). 'The aversge body weight
of AP malea during this pericd was 12661;;.. and thig
wag sionificantly difforent from the average body weighta
of each of the other three groups. The msan body

welght was 988.46159. for NP fenales, 1083.2g for W
males and 882,5806qg for zi famalese Un palrwlise Cone
parigen significant differences wera found betwean any

palre
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The anslvsis of tha body weight of the birds at
J-the end of 20 yeeks indicated diffeorence in mean welghts
(Tablae 8)¢ The mean body watcht was 1656g for ALP
nales 1242,2307q., 1314.,4¢. for Wi malas and 10.65,4839g
for s females. Fach mean was sighificantly Jiffarent
from oy othere Thus An each of the genetie groups,
‘tha malas outweighed the females on the average. The
smie trend was obuservad as at the end of 20 waeks was
reflected in the average body walght at the end of
twantyfourth week(Table 9). ‘The males had a alontfica=
ntly higher weight than the females in each genatie
groups The females of the two genstle gﬁoupa had aignie
ficantly diffarent mean body waights. Further males of |
HL group had a dignificantly hicher mean Qe.ight than
the fenalas of auvstralorp group and ALP males ware signie
flcantly heaviex than ?ﬁales. in short each growp
AL £fered sigrificantly in ite mean weight £xom any othet.

To daplct, the pattern of growth, exponenticl,
modl £fled exponential, gompertz and logistic curvegs arva
attamptads The exporential curve was fltted £or cadch
of tha 112 hirds ueing their body welghta £or 24 yeeks
at waekly intemls. The expsnential curve fitted vias of

the fomm
logymloga+ {bloge)x
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The values of b, vhen axponential wes fitted to

Australorp malea ware in the range 0s1555 o 0e 1801
{Table 10), Tha compownd rate of growth during the
twanty éour weelBwas in the range 16.82 percasnt to
20,40 percent{ Tahla 14)e The Jimplication here ls
that the bird oould attain the £final body welght oboée
rved 4f they had maintained the cbservad rate of growth
from the initial stages onwards. The ¢orrelation bete
waen obsezved and expected wiichts ( Tble 15) indlcated
that it was pretty high for each bird, It was close
to 0,5 in all casam. _
In the cass of Australorp females the ‘b value

Of the exponential fitted were ganerally mcller than
the same for Australorp males{Table 11). The rangas of
'b' was £rom 0,1470 to 0,1715, The compound rate of
growth was atmost iB.’?l percent mid atlcast an 15.84
percent {(Table 14)s The corrolation botuysen the obgers
ved and expected welghts was hidh and in most casas it
wag abova 0,2, In no case it wag lesg thean 0.85893
(Table 15), ‘ | ‘

The body welghts of UL males also gave a good fit
to the exponential curve. The valuss of *H' yare suffie

clently homogencous. They were cbserved in the range
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0.1505. and 0,1750 (Table 12), Corrsspondingly, from
tho rate of growth ranged £rom 16442 percent to
19,12 percent (Table 14), Corralation batwcen the
obsézved and expected body weldnts was again hiche
Majority of them were very close to 0,9, The least
valua it assuned was 0.8272 end hichest 0.9217 (Table 15).

The body weights of WL females ware found to obey
the exponential law. The 'b' valuss of £itted curves
were generally lower than thoga for the males of the
sane genetic group (Table 13). They ware in the range
0,1349 to 00,1648 and the percentage ratea of growth
obssrved ware in the range 14.42 to 17,89 (Table 14),
The correlation batween the obsarved s expacted waights
of the birds by the exponential law was aleo high. Its
value was aroumnd 0.9 in most of the casss. The range
was 0,853 to 0.9263 (Table 15).

The analyeis of variance of "b* valuas for the
four groups obtained by fitting the exponential law for
the twentyfour weelk body weights is given in Table 16,
Thaeres was aignifi ent 4ifference batween the four grouns,
The average valus of 'b' was hicheat for ALP maless
followed by the W malese. A aimilar relation wasg obsere
ved in the case o£ females of the two genetic grouns.
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The rate of growth was therefora hichest for ALP males,
next higher for the WL malex, third higher for the
ALP females and loast for WL famales.

Gonmpertz cuxve was also £itted uging twentys
four Week body ueights of each kixd in the experiment.

The curve was of tha form;
log y = log a + ¢ (iog b)

The values of a, h, ¢ and o for four groups are given
in Tables 17, 13, 1%, 20, The analysis of varlance of
b= assocd ated with four groups is given in Table 21,

N wéa found that rates of growth of the four groups
were 211 distinct.

Logiastic curve was fitted to the body welchts
o f each bird for 24 weeks. The paranetera of the curve
arae praesanted in Tables 22, 23, 24, 25, The form of the

curva was 5
lg— = &+ boo

In general tha sunaller values of a, b, ¢ wera
Hound for the males of the genetic groups thereby indica=
ting that the growth rates in males wers morae than those
for the females., Attanpt was made to fit modified
exponential fOr the twsnty four waek data on tha birdse

In many Cases it uld not even be obtalned. lowaever
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the modl fied e:é:anenti& could be £itted to twelve
week body weichts of each of the 112 b;lxt.ﬂa. The
conotants of the curva are glven in the Tables 26,
27, 23, 29,

The sialysis of variance of 'b' {modified
exponential) values for the four groups are given
in Table 30, The groups were not homogeneous, It
was f-:_:und' that thers was no signlificant diffarenc;e
" betwaen rates of growth as measured by *bh' valuss of
ALP? males and WL malese Some was the case with ALP
malos and L Zemales, Further no significant diffcre
ence was ohserved betwesn the femalaes of i genetic
groupse. Correlation between observed and axpacted
welghts was nearly unity in all cases {Table 317,

For the gake of cr?mpariaon the exponential curve
was fittad to the body weights for twdlve weeks. The
fit wag exteremely goods The correlation batween
obgerved and expected weighta was nearly units (Table 33)
Thus showing that the exponentisl reprasenta sxquisite
ely the growth during the pariod,

The 'L values of the exponential when it was
fitted to twalve waeks of body welghts of tha ALP males
ware in the range 0,2650 to 0,3193 (Table 32). Consague
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gntly the compound rate of growth hol a range 30,356
percent to 37.68 percant (Table 36). Thaeaz €wo ratesg
ware hicher whan compared uwith tha corresponding
range for the ALP fenales. In the cass of latter thae
least value of *b' was 0,2242 and highagat 02894
{Tabla 33) and the compound growth rate ranged from
25,13 parcent to 33.56 percant (Table 36),

Almost the gane trend of "b' valuse as in ths
case of ALP males and females was noted In the cane of
males and females of Wt bread, vthile the hichant value
of "D' for the males was 0.3121, lkwas 0,3019 for the
fomales, The lowast valuss of 'b' for the two growps
ware roapactively 0.2474 and 0,2489 (Tables 34, 35), The
compownd rate of growth was in the range 28,07 to 36,63
parcent for the malas snd 28.25 peccent to 35.24 parcent
{Tabie 38),

Analysis of variance of ths 'b® values (Table 37)
showad lagk of hanogenlty between the rates of growthe.
Howevar no significant difference in the rates of grouth
of the males as also thosa betwsen the females of the two
genatic groups was found, All oi‘he‘r comparsionns batyeen

ratas of growth showed significant differences
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The results of the snalysia of growth by f£itting

modified exponential and exponential were found to
be 1dentical. The constants a, b, ¢ of tha logistic
curve fitted to the déta for 12 weeks are presented in
Tables 39, 40, 41 and 42,

By the method of Rao(1958) the growth parameter-
'n' was estimated for each bird, Each of thees values
was enomously large running into crores. To reduca tham
to managable aize, each was divided by 106.' Te resulte
ing values of 'b' are prasented in Tables 43, 44, 45 & 46,

Thé growth parangter had a mean value of 17,0793
for ALP males 13,6363 for ALP femalaes 15,4217 for |1 makes
and 12,3247 for WL femaleg, These actually indicated

the difference in growth rateg of the four groupa.'

The ana2lysis of covariance of b’ valuss toking
initial body walchts of the birds as concomitant variable
is pmsénted in Table 47. The initizal hody welght had
no aignificant corrslation uith 'b’ values, It was
algo found that the rates of growth of al) the four
groups were distinct, The order of magnitude of the
rates of growth ware in ajreemsnt with the order found
in the analysis bassd on the parametars of cxpanentiél

and Gompeartz curvas,



Tablewl -
Maans and gtandard " errors of bodyweichts (in g.) of four groups of chickse in
the €irst seven days.

1

ALP. males ALP females W maleg W females
i 35 & 0.495‘;) 3444615 £ 0.5468 33,0440,4215 32.,064530.4632
3648667 + 0.4667 3696154 + 0.3964 34 £ 0.6 32.903220.5705
38333 4 0.5663 3006154 + 0.6727 3440840.6681 3296774045153
4 40,0667 2 0.5101 33,8461 & 07289 30,4840,6304 2D.29034£0,5041
5 4243333 # 0.6920 41,0769 3 0.8960 39,92+ 0,7255 39.548410.5%5
o 44‘.3333 2 00,7181 42,9231 4 14,1100 40,193530,668 40e193540,5905
7 45,9333 & 0,7993 45,2033 + 0.0484 42 20,7063 41.92 10,700

/
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Table 2 '

* lHeans and Standard Brrors of body weights of four groups of chicks in the first
Tuanty=four weekse

ALP {Males) ALP(Femalas) WL{Males) i Females)
1 35 2 0.4960 24,4615 & 0.5469 33,04 & 0.4015 32,0645 £ 0.4682
20 45,03 + 0,7993 45,2308 + 0.9484 41492 & 00,7060 42 © & 0,7063
30 70e53 2 240699 79,3077 & 1.8126 = 71.12 4 2,5951  71.3548 % 2,1995
4,100,133k 2,9879 96,7692 £ 27239 . 92,48 &+ 3.6374 54,2581 % 3.1775
50132,7667244956  128,6923 1 348812 120464 &£ 5.8233  124.3871 & 445545
6e105,46674601153 1715 & 4.9474 163.52 2 742097  164.1935 & 6,1391
702044466747,6303  214.7692 £ 547111 21648 & T.4142  203,9355 4 6.4827
Be3414266740.6345 297,76 11,0032 287,76 4 11.0032 273.4839 % 9.5332




Table 2 Gntd.)

=5le

1 2 3 4
Do 45145333 £ 15.5723 361.3846 4 11.3125 363,68 + 12,2091  340.8337 & 11,212
10,539 & 21,4647 480.8462 g 19.0401 519.2 4+ 19.0091  482.7419 % 13.6911
11.679.3333 & 18.1559 571.1538 £ 1643267 507.6 & 20,9863  528.7097 & 16.357
12.789+6667 & 21,3050 637.6923 & 14.4361 720 * 21,4787  630.9677 & 13,5944
13,523 4 20,0033 738.4615 % 16,8221 815.2 & 22,7824  703.7007.% 15,0322
14.1021,3333% 27.7245 825.3846 & 18,9755 980.4 & 27,7277  815.4830 i 14.0494
1541110.6667+ 30.4711 70,6154 & 17,5957  1@.0 + 27,6646 6843371 4 13.3045
1641265 4 284626 .988.4615-_-%_- 18.6687 1083.2 + 30.6528  082.58056 + 14.0274




Tabla 2 (Contde)

=52

3547665 130241290

1 2 3 4

17, 137446667 £ 301709 1073.8461 4 18.3996 1104.8 # 20.4002 951.6120 = 11;941_6
18e 1502.6667 + 30,2895 1170 + 21.8315 1220 4 29.3712 974.8387 + 13.2784
19, 1584,60667 3 32,3157 122243077 & 21,4928 1264.8 £ 30,2717 1025.1613 + 13.3430
20e 1656 3 32,1691 1242.2307 & 23,4352 131444 & 32,1148 1062.9032 4 13,1427
21, 1791 & 34,4358 1363.8461 % 2941208 1480 4 303667 1173.5483 3 15,1093
22. 1831.3333% 32.5154 1432,3077 4 20.6871 1512.8 4 38,1205 1246,4516 + 17.8738
23, 1858 4 33,6766 1488.4615 % 25.3966 155648 + 35,7665 1302.1290 + 17.6993
24, 1858 2 33,6766 1488.4615 + 28.3966 155648 *

17,6353




Table 3
welchts of four groups of chicks

Analysls of Variance of Initlal body

=3 3=

Source _ 8 Mss 13
. i
Betwsen  Croups 3 52.9358 76565
YRR in Groups : 108 7,012 .
»? indicates slgnificant at .0.010 level,

CD for comparlison between MEAT  TAILE

AP ALP T v, Maan

Groups  (nales)  (semales) (males) { females) croups Uaights

MP{Males) 1.393%9 1.4033 1.3323 Al2(Fanales) 34.4615
AL Femmalen) 1.4574 143341 ALP(Males) 35
14 {HMales) 143587 W (Males)  33.04

(L romalesn)

1 (Females) 32,0845
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Table 4 .
Analycia of Variancg of the fourth weeok body weights of four groups
of chicko,.
Source dg Msg F
X - 3N¢3-
Botween Groups 3 422,82 1.490
idthin groups ' 103 283.7176
Mean tahle
, Mean
Groups in om
ALP (Maleg) 100,133
AL® (Females) 06,7692
L (Malea) 92448
1 { Females) 04,2831 ‘




Table 5

Analyais of ‘arioncs of the eighth wzek body welghts of four
groups of chicks.

Source ag Mag r
Datween groups 3 23063.8735 8433
tiehin groups 103 276345009
CD for Comparison Betwsen llean Table
ALP{nmales) AL Fenalezs) A(iMales) WL Dody Weight in
{ Femalks ONGe
ALP(Meles) 27.6323 27.9273 2644120 241.2667
nelremales) B3T3 27.4251 237.76

(L (Males) 27.7218 207.7692
1Ll Females) : 273.,4839
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Table 6

analysis of Variance of the twelfth waek

body weights of four

groups of chicKs.

Source as Msg ¥
*
Betueen groups 3 166342.2605 1820
within group 103 0054.1220
CD for compariscn betuwcen ean Talle
ALP ALP s 179 Body Welght in
(Males) (Femalea) (Males) ( Females) omS e
ALp(Males) 50,0822 50,6159 47.8696 789 6667
sLp{ Femalas) 5243553 49,8457 637.6293
4 (Males) 504 2435 720

1% { Pemaloes)

630,3677
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Table 7

Analyals of variance of the alxteenth waeck body waights
of four groups of ¢hicks,.

Sourcs a€ kMog F
L
Betwesn Groups 3 79735842 53,07
tdthin groupgs 18 15612.926
D for Comparisin between Mean Table
ALP ALP 1, i Body teight in
(Hales) { Females) {Males) { Pemales). gns
AP{Malasg) 6543535 66.05 T 5244062 1265
ALP{Fenales) 63,8204 64,8622 988,4615
th {Males) 65,5039 1083,2
832,5806

L (Females)




Table 8

" 5o

Malyaig £ varlancs of the twentyth'week body weights of four
groups of cilcks

Soures as Mza P
Between Groups 3 1864208.5920 97,39
within Groups 6 19242.,5034
€D for Comparicon batyeen Mean Table
ALP ALP Tl il Body Weicht
{Males) {Females) (idales) {it Femalas) in OgNse
AP {Males) 726605 7344349 69,4305 1656
ALP (Females) 75,9552 721143 1249,2307
(L (HMales) 72,8945 1314.4
18 (PFemales) 1062,9032
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Table 9

nnalysis of Variance of the twenty=fourth week body weilghts of
four groups of chilckse.

Source ag fsg b0y
& &
Betyean Groupg 3 1616680,5459  68.42
WWthin Groups 108 236274501
CD for Compariscn Detwaen Mean Table
ALD ALP T W Body Weignt 4in
( Males) (Femalasn) {Hales) {Females) OnSe
AP (HMales) 8047256 81.5859 77015582 1853
e (Famales) - 84,3304 80.1188 1483 .,4615
L {Males) 86,9856 155648

1L {Females) 1302,129




1o
Table 10
Paraneters of the Growth Curves of All(HMales)

for twenty=four weeks in the exponantlial
: form y = agk®

a b
ie 81,4236 0,1658
2e 65,2681 0.1616
3. 6244762 042713
de 68,1093 0. 1690
Se 7244954 0. 1667
Ge 748036 041555
7e 58,4404 001718
Be 68,9535 0.1675
9, 691211 0.1715
10, 63,0083 0,1716
11. 7042844 0.,1672
12, 66¢4950 0e1713
13, 61,8443 01702
14. 675217 001699
15, 78,7164 0.1628
16, 6844012 001688
17. 5445263 041553
18. 53,2727 0. 1749
15, 50,6050 0.1724
20. 5241407 0.1730
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Table 10 (Contd,)
a b

21 6243414 041698
22, 7449455 0,1688 l
23, 54,9523 0e1641
244 606467 0.1736
25a 611464 0e 1796
26, 570063 041708
27, 90,7401 02564
28. 42,9575 .~ 0,1861
20e - 5349701 0e1723 -
30, 613950 0e1674




Table 11

Paranoters of tha Crowth Curves of ALP( Femalen)
for tuantyefour woeks in the exponents
ial form Y m ag™

a b
1 67.56 01547
2 6533 001577
3. 72.22 00,1549
4. 60,01 0e1572
S5¢ 52401 0e1623
Ge 5387 041610
To 56435 061646
Be 67.48 041598
Sy 77,67 01474
10, 65,01 01544
1lle 52,25 0.1470
12, 59.24 0, 1609
13, 72,68 0.1522

14, 065,04 0.1548




Table 11{Contd.)

(3=

a b
15 47,64 01715
16 60447 061620
17. 65,92 0e1558
18 61.10 001509
19 33,25 Os 1724
20 67.02 . 0.1556
21 52426 0 1568
22 60,30 0.1568
23 60,22 0e1610
24 70,55 0e1523
25 76,72 0e1484
26 62,59 0,1563




Table 12

Parsmeters of the Crowth curvas of Wilalez)

for twentyefour weeks in the exponential

form Yo aabx

a b
1 57,35 01750
2 66427 041600
3 . 56467 0.1703
4 64417 041602
5 56407 0.1639
6 - 47,33 041724
7 68.63 0.1600
8 . AB.OL 0.1778
9 72454 0.1617
10 65,37 .0.1505
11 65.46 041623
12 73.19 041545

13 44451 0.1738




Table 12 (Contd, )

a 4]
14 64427 0e 1682
15 56422 Q. 1549
16 69,23 01585
17 44,17 01591
18 52,67 041723
19 74.49 0e1601
20 56,76 0e1662
21 56,04 04 1667
22, 65401 0e1639
23 63431 0e1519
24 54,69 0e1652

35 47,64 0o 1704




for twentye=four weeks in the expenential

Tabla 13
Parcnatars of the Growth Curves of tL(TFemalea)

form y = aaP®

a b
1 73.52 0.1487
2 50,12 0.1636
3 51.52 01595
4 51,88 0.1582
5 64486 0, 1502
6 61,02 001520
7 .69 0. 1606
B 51.85. 0.1583
9 52420 041556
10 64.52 001496
iy 73258 s 1513
12 80,32 0,1349 -
13 60.93 0.1537
14 40 .46 00,1617
15 49,82 041603
16 61458 002609




Table 13 (Contd,)

a b
17 72,36 0s1423
18 46.62 0,1646
19  67.48 0.1433
20 67,76 0,1511
21 66.74 0, 2459
22 78.56 01412
23 48,71 0.1607
26 57,69 041545
25 65,412 0.1483
26 066,10 01473
27 55,33 041563
28 62,04 041547
29 73,23 0, 1475
30 70,60 041532
31 73.69 041429

-’ Te
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Table 14 '

Relative growth rates of four groups of chicks for tuenty-=ouw
weeka based on  exponential.

ALP ALP Wi 48
(tlales) ‘(Females) (Males) {Penalea)’
1 13,03 16.73 19,12 16,03
2 17.5¢ 17403 17.35 17.77
3 18,88 16,75 18457 17.32
4 18452 17.02 17.37 17.14
5 18,14 17452 18,40 16.23
G 16,82 17.47 18,70 16,42
7 13,74 17.589 17.53 i7.42
8 18,23 | 17:33 19.46 17,15
9 18,73 1%.28 17.55 15,84

10 18,72 16.7C 16,24 16,14




Table 14 (Contd.)

-G

i 2 3 4
11 18420 15.84 17,62 16533
12 13468 17.46 16,71 14.42
13 18455 16044 . 18498 16461
14 i8.52 16.74 18.32 17455
15 17.69 18471 16,75 17.44
16 18432 17.59 17.18 17.46
17 16.86 16486 17425 15429
18 19.11 16429 '18.80 17.89
19 1882 18,70 17.36 15.41
20 18.07 1634 18.07 1632




Table 14 (Contd,)

1 2 3 7
21 18,51 1698 18434 15,71
22 . 18.39 16.98 17.81 15417
23 17.83 17.47 16,40 17,43
28 18496 16445 19.96 16.7%
25 19467 16400 18,59 15429
26 18.63 16492 25.93
37 16493 16,92
23  20.45 1673
29  18.80 15.89
30 18.22 16454
32 15436

=70



Table 15

Correlation batucen observed and expected body weights
of four grouws of chicks for twanty-four weceks
of age when exponentlial was fltted.

e ALP Viis Vil
( ¥3les) (Females)  (Haics) {Femalen)

1 0.8977  0.9051 0.8781  0.8959
2  0,9048 = 0,9137 09017  0.8815
3 0,9049 049022 0.0851  0.0997
4  0.8896 0.9251 0.8892  0,9204
5  0.3671 049144 0.8831  0,9032
6  0.9319 0.9048 0.8717  0,9139
7 0.9296 0.2898 Q.0868  0.9158
8  0.8575 D.9071 0s8822  0.8969
9 0.8659 0.9041 0.8527 040082
10 0.8718 0.8936 08776  0.9104
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Table 15 (Contd. )

1 2 3 4
11 0.8509 00164 068722 048716
12 0a3738 049068 09053 08802
a3 048666 0.9039 0.0077 049035
14 ~ 0.8973 0.9281 0e8830 0.85717
15 0,8682 0.8053 0oB4E65 05890
16 08870 0.9216 08959 0,9014
17 0.9003 09082 0a0204 0,9102
13 0= D074 0.9212 08770 0.9119
19 0.8786 D.9174 08648 0.2183

20 0.9221 08957 0.9044 08066




Table 15 {Contd,)

£z

1 2 3 4
21 0.8918 10,9178 0.8834 Ca9119
22 0,892¢ 0.93%6 . 0.8924 0.9251
23 0,9199 0.9057 0.9237 - 0.9154
24  0.9116 049671 0.8272 10,9263
25 0.8752 0.5217 0.9256 0.9144
26 0,971 0.8963 - . 0.8430
27 0.8737 - , 00,9006
28 0,8274 - . . 0.8745
25  0.8837 . 0.8959
30 0,6997 0.8912

31 . . -0.8967




Table 16

Analysis of Variance of °b' values (expohentizl) for
twenty=~four weeks.

Soures. as ‘Mss oy
*«
Betwcen Groups 3 15.4276 32.82"
Hithin groups 108 0,4701
CD for Conparison between Mean Table
ALD ALD 19 v, b
(tlales) (Females) {llales) (Females)
ALP{Hales) 0.00358  0.00362 0.003422 001689
ALP{Females) 0003743 0,003553 Q.1572
L (Males) ' G 003502 0.1641

tl (Femalan) 0.1527




Parsmaters of CGomperts curve y o

Tahle 17

tuenty=gour wacks(ALP Males)

s

1

w75

for

a b c b
1 2563,4772 00,0101 048653 0.0108
2 240642849 0,0119 0.8909 0.0193
3 3140.7206 0,001 03981 00147
4 2745,7593 0.0094 048824 0,0163
5 2318.0322 'Q.01C0 0.8654 0, 0186
6 2797,1338 0,0139 0,0028 0,0211
7 34850,1822 0.0035 069076 0,0132
8 2786,1362 0,0101 08876 0,0169
9 2434,2345 0.0086 08644 0,0164
10 5517.2710 00,0049 09103 0.0079
11 2448,2773 0.0101 067840 0,0180
12 2651,7999 0,0087 08774 0.0156
13 2434,5192 0,0089 0.8733 0.0158
14 2586,4030 00,0095 0.3733 00167
15 2332,4197 0,0106 08645 00196
16 2527,3186 0,096 05764 0,0170
17 1516.8947 0,0136 04,8755 00232
18  2852,9228 0,0083 0,8093 0.0134
19 2521,5035 0,008¢ 0,8805 0.0149
20 2937.8753 0,0033 0.9022 0.0133




Table i8

@76

Paragneters of Compartz Curve y o abdx for

twenty=~four Weaka{ALD Females)

a b c L°
1 1088.8911 0,013 0.8838  0,0234
2 1838.4323 0,0130 0.8703 0,0228
3 1975.2363 0,0143 0,8766 0.0241
4 2245.1023 0,013  0,5002 0,0206
S 2061.7163 0.0113 0.8947 0,0182
6 1960.5080 0s0122 0.8817 0.0205
7 1996.2303 0.,0110 0.,8815 0,0182
8 2243,7640 0.,0126 0.,8857 0.0209
O 1740,9325 0,0171 0,0710  0,0289
10 1702.2545 0,0138 0.8711 0.0240
11 1695.9386 0,0167 049750 0.0245
12 1859.2134 0.0119 0.8767 0.0205
13 165649300 0,0268

00152

Q.8644




Table 18(contqd)

77

11 2 3 4
14 2310,8636 0,0143 0,9007  0,0218
15  2292.4320 0,0154 00,8948  0,0239
16 2622,3602 0,0114 0,8022  0.0177
17 1943,6103 0,0141 08826  0.,0232
18 2236.3084 0,0155 0,9089  0,0267
19 268145967 0,0083 0,8907  0,0149
20 1921,0958 0,0140 0.8797  0,0234
21 2268.5023 0,0124 00,9094  0,0185
22 2093.5955 0,0134 0,8048  0,0212
23 1675.9394 0,0144 0.8645  0.0256
24 1982.6433 0.0177 0.8063  0.0280
25  1930,3540 0,0145 09,8871  0,0234
26 2185,1296 0.0L19 0,8903  0,0193




Table 19

&k
Paranaters of Compertz curve Y = ab for twenty=four
weeks (WL males).

a b ' c o
1 2278.9717 00078 048694 0,0147
2 1909.6334 0,0125 0.8707 0,0220
3 2135,5985 - 0,0090 0.8743 ° 0. 0163
4  1923.,7394 0s 0120 . 0.8633 040215
5  1918,2453 040091 0,3668 040170
6  1558.4075 0,0073 063515 . 0.0152
7 1960,9037 De0127 0,0703 040224
8 210142497 0,0074 0e8761 0,0136
9 1979.8539 0.0103 08569 0,0206
10 1295,3760 060127 08377 0,0253
11 2154.8197 0.0116 048790 040199
12 173749650 0.0138 0,8592 0,0352

13 2328,9511 " 0,0030 0.8965 0,0132




Table 19(Contd.)

il

w79

1. 2. 3 4s
14, 2117,7335 040250 6.8633 060171
15. 1323,9211 o.oias 048545 040236
16 206049719 0.0;31 0.8775 0,0223
17, 163942622 0,0128 0.8963 040201
18. 1910.7284 040073 08640 0.,0153
19¢ 1917,5185 0,014 0,8539 0,0219
20, 1985,2935 060104 048766 0,6183
21, 2233,5350 090102 0,8909 040163
22, 225245213 0,0116 048820 0e0156
23. 187444953 0,0156 048835 040253
24, 1474,1835 0,0073 0.8375 0.0162
25, 2954,3647 000288 0.9120 0.,0133




Paraneters of Gompertz Curve

Table 20

wacks (WL females)e

rd

-
Y = ab®

«30=

for twenty=four

a b c o
1 1517.,6713 040153 048547 040234
2 137647117 040092 0.8490 060157
3 . 1714,7923 0.0127 048860 040239
4 . 158543657 Q.0123 0.8784 040210
5 . 1489,9278 . 0.0158 0.8715 040269
6 . 1430,8984 040157 0e8612 040279
7 - 1594.1940 0.0123 048903 00109
8 . 1411.,3107 0, 0120 048652 0,0219
9 . 146845710 0,0137 0.8769 0.0232
10 . 1522,0482 0,0168 0.8732 0,0282
11 . 1357.0178 0,0137 0.8423 040263
12 , 1242,8251 0.0239 0.8557 Op 0449
13 . 1433,1989 0,0133 0.8599 0,0251
14 . 1338.4636 0,0109 0.8605 0,0204
15 1343,6424 - 04,0110 048574 0, 0209
16 1757.9393 040112 040647 000206




Table 20 (Contd.)

1 2 3
17 1363,2017 0,0198  0.8629  0,0335
18 1059.4779 0,0112  0,8925  0,0182
19 1458,5978 0,0200  0,8786 00,0322
20 1525,353%° 0,0153  0.,8619  0.0273
21 1559,2032 0,0189  0.8814  0,0303
22 1522,4560 0,0213  0,8714  0,0349
23 1783.1016 0,0122 0.8922 0,0196
28 1639.0031L 0,0161  0.8328  0.0247
25 150143635 0,0177  0.874¢  0.0204
26 1263,1019 0,0139  0,8414  0,0274
27 1498.8505 0,013  0,8713  0,0233
28 1378.9485 0.0117  0.8440  0,0234
29 1438,0997 0,0149  0.8394  0,0294
30 1760,0208 0,0154  0,8719  0,0263
31 1276,8598° 0.0176  0,8449  0,0329




=32=
Table 21

Analysla of Varlance of rates of growth baged
on GComertz equation for twentyefour

weakSe
Soureas ag Moa F
L]
Retween Grouny 3 53327.2833  20.83
Mithin Groups 109 1725.5116
CD for Compariscn Between Hean Table
ALY AP W W b%
(Male) (Famale) (Hale) {Fengle)
ALP(iiales) 0,2164 00,2187 0.2069 0,0162
ALP( Femaled 0.2262 02148 - 0,0223
W (Malas) : - 0.2171 00,0191

1L (Fenaled ' ' : 00,0260




paramaters of Logastic Curve 10° = atbc™

Table 22

“D3e

S
g

£for tuantywfour wecks(ALP Males)

a b (]
1 49,7118 2491,2766 046939
2 60.4874 2500,6998 0,7319
3 50,9373 2594,1361 047300
4 50,7477 2501,7092 047191
5 5643371 2745,3522 046990
6  57.8677 2212,9449 0.7395
7 5146333 2618,9535 047339
8 5188532 2473,1122 07223
O 52,4391 3112,7644 0.6857
10 47,9638 2853,9684 0.7098
11 56,1146 2651,6928 0.7066
12 51.3133 2721.0876 0.7036
13 55.8527 2734,2802 047158
14 53,1082 2794,7363 067058
15 53,6948 125157242 0.6991




Table 22 (Contd, )

=3im

i 2 3
16 53.4124 2063446199 Qe 0775
i7 85,9016 3211.5890 0.7197
8 55,4600 2949, 3496 0. 7299
19 54.8351 2303421430 ‘ 067464
20 57,1770 2841.,9148 0.0385
23 50,4656 2857.0295 0e7103
22 42,1811 2531.4785 047020
23 70,4262 3137,2341 0. 7169
24 52,5611 2882.7420 07132
25 43,8397 30740900 0.6969
26 52,4123 2622,0139 0,7456
27 53,3574 22735139 Cae 8983
28 52,6473 347Q0.,6346 07377
29 5741675 3045,8122 Q,7018
30 571700 2667,9037 067262




Table 23

=35

Paraneters of Logestie curve 10° = a + b for

y

twanty=four yeeks (ALP Females)

a b c

1 6843783 25120682  0,728%
2 69,0895 ' 2048.0474  0.7093
3 6640866 2511.0371  0,7203
a 69,2807 3573.,0611  0,7448
5 7244506 2040,3594  0.7394
6 6945243 2008.8976  0,7221
7 67,8531 2945.8035  ,0.7263
8 6145675 2443,2736  0.7319
9 7243917 2431,2624  0.7158
10 74.1639 2677.8703  0,7207
11 9143631 2700,3345  0,7653
iz 70,8950 1813.8060  0.7231
13 72,6286 2705,3030  0.7081
14 67.6231 2050.5356  0,7429
15 6744376 3847,7291

07279




=3Gn

Table 23
{Contd, ?
1 2 3
16 6149442 2543.8479 0s7417
17 69 »4568 2592,6757 0.7232
18 7247311 236644964 0.7633
19 5649504 294206545 0.7172
20 6849331 257645299 0.7254
21 71,8540 254645373 0. 7688
22 7240445 2686,7337 047345
23 558889 2647.2126 07347
24 73,6735 26374807 0,7107
25 693762 2381,9190 0,7274
26 7147225 272543660 0,7320




w537

Table 24
Paranaeters of logeptic Curva ,;QE = a+ bo" for twanty=
four waeks (WL Males) v
a b e

1 5647969 3033.4030 0.7052

2 67,0246  2765.7767  0,7127

3 61,2587  2918.4352  0,7198

4 6546181 2761.9842 047103

5 6641555 3152.6197 07079

6 77.0191 386645308 046927

7 5650900 2882,6599 07075

8 63,9335 3495,9200 0.7161

9 6045636 2723.8981 0.7001,

10 87,0155 3101,3219 0.6912

11 61,4207 2637.9199 0.7243

12 70,0012  2933.2242  0,6971

13 6741895 3359 ,8890 047370




Table 24{contd.’

1 2 3
14 59,2152 297246023 0.6994
15 6807286 3390.0542 Co70AL
18 63,5391 240243542 047240
17 80,5214 3359,0382 Q. 7474
18 6547099 3300.9711 0,8063
19 62,1816 2393,7686 ‘0e7905
20 67.0594 2063.0299 0.7168
21 6248646 2781.7336 007381
22 6043764 2667.,9741 047236
23 7240210 2434.6342 0.8331
24 77,0630  3637.2680 0.6839
25 3050.,0592 07461

63,3454




Paranoters of Logestic Curve 10

Table 25

5
v

twenty=four waeks (L Females)

.1

o a + bo for

a D c
1 77.9842 275242559 0.7011
2 85,8749 3815.8989 0.6918
'3 79.2036 2947,9783 0.7410
4 84,5381 3192,7213 0.7227
5 84,8365 3019,3043 0,7056
6  B5.1554 29755026 0,7187
7 8841694 3287.0501 0.0763
8 5746151 3302,5058 0.7167
9 83,2156 3107,2533 0.7310
10 82,9298 2671,4876 0.7274
11 8348537 3105.6140 046930
12 93,2024 256457170 0.7107
13 84.1109 2929 .,4894 0.7128
14 86,9617 3656,7191 0,7108
15 89,6991 3702.8924 Q.7054




Table 25 (Contd.)

wS 0=

a 3
18 70,8355 2040,6889 0.7129
17 SG.OOBQ 256543139 0,7191
18 78.4270 3303.,9264 00,7395
9 88,0015 2562.32323 0.7338
20 79.8127 2878 ,6265 00,7058
al 83,7529 2534,2789 07356
22 81,4186 2269,3803 0,7268
23 80,0778 3000, 3783 Q. 7469
24 82,5517 29248,9522 0.7293
25 84,4568 2698,0294 0.7274
26 86412905 305643196 06966
27 83,7358 2917,7152 0.,7293
28 83,1893 3145.6316 0.6962
29 78,5443 2233.8131 0.6872
30 70,8553 2493.8191 0.7261,
31 89,3909 2812,6036 0.6983




Table 26

=Dl

I?a;:anletera of Modifled exponential Curve

¥ = ab” = o for tuenty=£four wack
(ALP Malegse)

a b e

1 2644543 1.3332 =1,0576
2 84.8611 1.2104 7446149
3 23,3292 143469 =6,0950
& 7041651 142340 56,9811
5 41,9562 1.2813 26,5163
6 13,8900 144011 =11.8567
7  127.4313 1.1765  127.782

8 34,1905 1.2878 19,2972
O 70,7540  1.2471  58.06084
10 27,7544 143345 0.6552
11 5545301 142489 33,2857
12 112,3237 111988 113,0817
13 1541259 143642 «13,1306
14 25,3595 103597 =4,5683
15 6547000 1.2371 58,4129
16 6143827 10,2611 38,4404




Table 26 (Contd,)

=G 2w

1 2 3
17 43,3508 1.2391 25,4028
10 18,5475 13780 =84 3700
19 97,5914 1.2161 9245376
20 51,3732 1.2513 3641179
21 28,4840 1,3037 ~0, 2522
22 120,7033 1,2620 118,6873
23 4646045 142620 169514
24 23,3310 143530 3, 1293
25 132,1520 1.1377 1 133,2135
26 103,1168 141716 - 101.4845
27 8646649 102430 63,5548
28 1944950 1,3465 ~4.8233
29 33,1613 1.3263 12,1372
30 374748 1.2036 10,2619




=l 3w
Table 27

Paranaters of r;iod.tfj.ed exponcntial curve ¥ = ab’= @ for

tuwentyw-four weekal{ALP Females)

a b e
2 6544653 1,2256 44,6721
2 7243995 142299 60,6401
3 75,0975 142249 5641625
4 85,2025 1.1823 7542391
5 4343152 1,2470 22,8400
6 6649946 1,2224 54,2948
7 514985 1.2434 35,0056
8 20,5462 1.2814 ' 9,0033
9 91,4599 1.2120 777346
10 - 47,0796 102656 24,6256
11 33,9697 1.2426 3.3411
12 45,9935 142605 25,3513
13 84,3035 7044401

1.2160




Table 27 (Contd, )

-94—

a b Q
16 134,2158 11553 123,9280
15 53,1155 102327 42,6646
16 85,5014 11951 736375
17 774609 1.2114 62,3439
1B 86,2705 1,1730 64,0714
19 48,2560 1.2683 20,8419
20  48.2569 12603 20,0419
, 21 17.0426 11,3370 =20,6463
22 64.8017 '1,1956 7442855
23 45,8006 142595 2149078
26 56,2614 22566 35,3967
25 142,0609 141640 134.2795
26 208,6736 141210 22163310




Table 28

=05

Paraneters of Modi€led emnential cUIVE Y = ai'= o for

twenty=four weeks(ll Males)

- a b c
1 96,4578 142350 90,3166
2 67,5406 142263 47,8693
3 76,5228 1.2191 62,5013
4 48,0254 1.2303 22,0600
5 1146305 1.2041 119.9013
6 122,4249 1.1783 109.9675
7 47,3097 12597 22,1491
8 64,5909 1,2486 46,2166
9 105.6912 1.2156 110.4792
10 42,1817 1.3008 21,6365
1 94,0902 12183 80,2355
12 41,7936 143037 19,3439
13 30.3812 1.3275 107229




Talle 28 {Contd,)

=96

1 2 3

14 83,1742  1.2275 74,8225
15 73,2790  1.2526 5743048
16 54,1033  1.2764 35,7577
37 6043547 102220 49.5403
18 95,7200  1,1865 94,0017
9 13,5271 1.,2958 1546654
20 32,6248 1.2918 742960
21 42,5496  1.2943 22,5094
22 101. 9070  1,2215 100,7603
23 37,1874  1,2899 1841952
24 39,1363 1.3030 16,7344
46,1400  1,2969 31.7934

25




Takle 29

T

Daremeters of Modified exponentlal Curve

y.abx-cfor twenty=four

weeka( 1, Females

a b q
1 8C.3131 102243 635256
2 31,6545 103000 17.6087
3 45,2596 ‘142335 24,5018
4 28,5179 142960 3.7552
5 152,4465 101545 161.1589
6 103.6326 1.1703 10442846
7 2942761 ' 142658 6.7352
8 20,9487 1.3372 5346727
9 21,5391 1,3233 wT0%4319
10 80,8456 101963 6502975
11 96,5454 1.1978 93,5159
12 217.6431 1.1249 220, 3704
13 36.6180 142857 122015
14 3648762 21,2705 2241129
15 20,3766 1.3440 =3,0743




Table 29({Contd.)

=3

1 2 3
16 32,8235  1.3049 542391
17 872271 1.1965 69,3203
18 55,4303  1.2142 44,3793
19 85,1598  1,1909 48,0164
20 103,7982  1.1857 103,0237
21 94,6137  1.1793 7746852
22 144,0696  1.1548 131.8923
23 40,9983  1.2369 18.5113
26 77,7554 1.1986 67,6311
25  100.2967 141753 B87.8466
26 41,9946  1,2769 19,7692
27  98.9362  1.2943 1.1837
28  29.0142  1.3202 4.8512
20  118,2254  1.1923 116.5621
30  101,3305 11899 91,5015
31 67,1400  1.2345 48,7843




@G0 m

Table 30

Analyeis of Variance of the *b® values {mod fled exponcntial)
for twelvemuecks.

Soyrce ag. Mag E
a
Betwaen Groups 30,0026 3.96
=ts::i.thin groupeg - 108 0,0032
C> for Comparsicn Betycesn Mean Table
AP - - ALD W WL " 0b
(Malea) (Femaies) (Males) {(Females)
M2{Maleg) - Ca0285 0.0208 0.0282 1.2746
 M2(Femalea) , 0.0303 - 0.0293 142272
L (Males) . 00,0296 12386

% {Females) 1.2246




Table 31

ol(le -

Corrglation batween observad and éx@egted body waights based on
podi ficd empopential curve for turlvcepecks of age

ALD 7L YiLs &8
{Malag) { Pemalasg) {Hales) { Females)
1. 0.9859 0.9543 09952 0.9283
2 0.5912 0.9687 . 0.0856 0.9815
3 0.9953 0,9915 09911 0.9760
a 049924 09987 0,5378 0.9459
5 09974 0.9963 0.9988 0.9860
6. © ' 049920 0,810 09812 09959
7 0s9975 0e9969 C,9973 09914
8 0.9968 069959 0,9904 0,9363
) 0.9854 C.9331 0. 9542 0e9341
10 0495330 0.0834 0.9765 0-5530
11 045940 0.5893 049943 Ne9513




Table 31{Contd,)

=y {s) T

1 2 3 4
12 00,9933 . 0.8848 0.9925 0.9939
13 0,9867 069916 0,9352 00969
14 0.9911 09880 0,9840 0.9972
15  0.9855 © 0.9978 0.9824 C.9B56
16  0,9942 . 08507 0.5976 09927
17  0,9943 0.9934 0.,9933 '0,5878
18 0.9965 . 0.9943 0,5948 . 0,9931
19  0.5816 0,9769 0,9940 10,9926
20  0,9914 049855 0,9964 05890
21  0.,9765 0.9954 0.,9960 ' 0,9974
22 . 0,9978 0.9363 069955 . 049924
23 0,9700 0,9850 0,5912 0.9826
24 0.9332 0e0014 0,5862 0.,9915
25  0.,9904 0.9905 0.9867 0.9961
26  0.,9957 0.9853 0e5764

iy
Ny oo
e P RN



Tabla 2i(Centd,)

=102

1 4
27  0.9978 0,9915
283 0.9534 10,5892
29 0.,9930. 09897
30 0,9900 0.5919
31 0,2975




Parametera of exponential curve y = 28
for twelvesuceksPALP Males)

Table 22

103

Iz

a b
1 33,4686 0,3087
2 32,5951 0.2692
3 31,5739 0.2773
4 32,9168 0.2823
5 29,9263 0.3063
6 31,9181 O 2660
7 31,4594 0.2694
8 32,7959 0.2847
9 27.3909 0.3198
10 29,0232 043016
11 | 30,6988 042085
12 29,7035 0,2976
13 20,2735 0. 2863
14 20,9751 02984
15 33,4813 042580




Table 32(Contd. )

=l0=

1 2
16 3041263 042991
17 25,1579 02792
18 27,1379 0,2802
19 28.3877 042875
20 2747746 0,2709
21 27.8175 0.2978
22 31,9316 © 0,3049
23 25,2649 | 0,2905
24 20,0081 042065
25 25,8030 0.3149
26 30,9495 0,2651
27 37.8036 0.2944
28 22,4556 0,2343
29 25.6438 03068
30 30,5336 0.2766

31



Takla 33

bx

=105

Paremetars of expenential Curva vy o ar  for
tyalve~waeka{ ALP Fenalass)

a. b
1 - 33,0920 002691
2 29,2753 | 0.2994
3 . 33,8055 Qe2752
4 32,0977 042552
S 274550 02615
6 265659 02775
7 27,5380 0.2751
8 34,4519 042641
9 34.4243 042799
10 3042663 0e2760
11 31,4076 02242
12 2847564 0.2742
13 32.0769 0,20833




Table 33 (Contd,)

a b
14  33.4955 0, 2608
15 33,2267 0.2839
16 3L.6767 0,2641
17 31.8169 042709
18 35.5214 0.2645
19 27.8750 0.2885
20 32,2918 02705
21 32,5604 0.2325
22 30,2007 0.2634
23 . 30,5629 042676
24 . 31,5549 0, 2816
25 36,2820 0, 2697
26 30,2076 - 042705




Pargneters of exponential curve y = ao

Table 34

twelvemyegka{ Wl Malea)

bt

for

a b
1 2741767 042837
2 30,4826 042826
3 2742267 0.2831
4 30.0041 0,2876
5 24,9530 0e 2567
6 20.8347 062979
7 30,1673 062395
3 22,0885 002929
9 30.2972 0,2990
10 2703339 042960
11 31,7310 02736
13 29 48009 043005




Table 34{Contd,)

=100=

a b
13 23.4191 0,2691
14 28 .4448 02960
15 24,6926 02820
16 33,7787 062706
17 24,7030 02474
19 23,5423 0.2077
15 30,2679 043029
20 26,9893 0.2824
21 28,6821 002661
22 3141426 . 042780
22 34,4102 002608 -
24 21,5242 0.3121
25 2647631 042588 -




Paranaters of EBxponential curve y = oe

Table 35

for twelve yeaks(vl famales)

=103m

kag

a )

i 30,8885 042894

2 2049359 0,3019

3 27.8145 0e2528

4 25,9893 02679

5 2746422 0.2887

6 28,5912 042721

7 24,5727 062515

8 24,6456 02752

9 2646890 0,2603

10 31.7852 042611
11 27.7573 042916
12 35,3336 0e2677
13 2843117 0,2752
4 22,1010 042866
15 22,4334 0. 2854
16 29,3136 062767




Tanle 35( ontd.)

@l 10=

a b
17 34,1624 02622
18 22,9564 042675
15 33,0793 0.2578
20 29,2929 0.2862
21 33,9723 0.2523
. 22 38,5925 0,2552
23 27.2924 0.2488
24 27,7827 0.2718
25 30,9910 042600
26 28,2728 0.2813
27 2847315 Oe 2605
23 26,6018 02886
28 31,5858 0.2936
20 32.2772 0e 2709
31 31,3121 |

C.2811




Table 36

wllle

Ralative Growth rates of Chicke for Twelvs
weeks( exponential curva)

(ma) (Ban)  (MiFam) (Filiaaeg)
1 36.16 30.74 3?.48 J3.56
2 20,76 53.55 32,66 35.24
3 32,03 51.68 32.72 2876
4 32.62 29.07 33,32 30,72
5 35.85 29.9é 34.40 33.47
& 30455 31.98 34.74 31427
7 30.79 31,67 32,58 28.69
8 32.54 30.23 34,03 31.68
g 37.68 32,30 34,85 23,73
10 30.20 31.78 33.64 29,804
i1 34,7 24,13 31.47 33.86
12  34.65 3155 35.05 30670
13 33.22 32.75 30,88 31.68
14 34.77 29,77 34,45 33.19
13 34,72 32,83 32.70 33,16




Table 36 {(Contds)

illm

: 1 2 3 4
16 34,86 30.23 31.07 31.83
17 32,21 3112 28407 29493
18 32.34 26443 34.68 30,67
19 33.31 33,44 35,28 29.41
20 3l.11 31.06 3263 33.14
21 34,85 26,22 30.49 28,70
22 35,65 30,80 32,05 25,07
23 32,71 30,68 29,80 283,25
24 34.51 32,52 36,63 31,23
25 37.01 30469 20,54 20,69
26 30,36 31,08 32.47
27 34,23 20,75
28 32,99 33.46
29 35,80 34,12
30 31.86 31.11
31 - © 32,46




Table 37

«ll3-

Analysis of variance of'B'values {(exponential curve) for

Twelve weeks.

Source af Msa 3
Eetween. _Grmmsg 3 0,003 1 3.05* *
tithin groups 108 00002 -
w2 O _COMpIEY pon_Botygen SMogn Table |
AL ALP Wh Wi b
(Mgles) (Females) (Malepd (Fenales)
aLP(Males) C.007335 0,007464 0,007059 0.2904
ALP(Females) 0.007719  0,007328 0.2630
L {Malag) ' 0007408 0.2842

%L (Femaleg)

Ce2624




Table 38

Correlation batwcen observed and expected body welights of chicks
for twelve weeka (Exponential)

wlile

ALD ALP W s .
" {Malag) (remales) (Maleg) (Femaleg)
1 0.9652 ' 049875 0.9953 0.9735
2 0,9825 - 0s0741 049687 0.9741
3 0.9881 - 049812 0e9920 0e9763
4 0,9883 © 0.9863 0,9752 049436
S 049837 0.9935 0.9956 049516
6 0.9749 0.9790 0,9867 0.9775
7  0.9930 0.9942 0,9833 0.9919
80,9898 0.994S 0.9891 0.9881
9 09571 0,9636 0.9859 0,9859

10 06,9758 0.9774 0.9762 0.5831

11 0,9781 0.5886 09911 09729

12 0.9904 09507 0,9721 0.9624

13 0.5862 0.9783 0.5887 049953

14 0,9739 0.9652 0.9862 00,9950




Table 38‘ Contde )

«il5e

k! 2 - 4
15 049701 10,9966 0.9674 ' 049869
16 Q.9842 0.9769 0.9932 " 049920
17 C.9827 ' 0,9839 0,9392 049735
i8 0.9849 CeD042 0,9962 Ge9956
19 0.9766 09661 09762 0.9848
20 0.99048 0,9790 0.,9903 0,680
21 0.9639 0,9523 0.9960 065862
22 0.9554 ' 0,9886 0.9897 0,9731
23 0.9611 ' 0e5799 ©.9881 0.9809
24 0e9777 049713 0,5852 0,9388
25 069835 0.9674 09723 0,9830
26 0.9873 0,9736 0.9684
27 0,0733 ' 0.9913
28 0.9943 0.9878
25 05902 0.0659
30 0.9873 09924
a1 0.9909
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Table 39
Paraneters of Logastic curve 10

5
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ua-!-bcxfcr

Y
qulva waakel{ ALP Mzalag)

a b o
1 66,1130 265529669 0e6621
2 78.6324 2574.5281 Oe7142
3 65,4081 2051,4362 0e7171
4 52,5515 2516,6297 0.7163
5 91,7718 2080,2774 0.6528
6 107.3442 2461,.3990 0e 6800
7 72,7153 2698 ,8445 07211
8 64,0488 255148370 0.7062
9 81,9778 3381.8308 006224
10 14.8245 232545433 0e7240
11 70,4967 2764,8513 06847
12 33,9246 2707.3791 0e7164
13 =3.1972 263641843 0.9478
4 78,2776 295648740 0.6754
15 - 51,0665 2557,3510 0.6938
‘26 46,6318 2727.5741 067053




Table 39 {Contde.)
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1 2 3
17 70,2209 3255,7474 047201
18 54,6337 3048.4975 07039
19 =0,5008 2711.7255 0.7463
20  1.5474 2768149753 0.7616
21 27.8399 2835,8523 047221
22 47.6384 25930843 046933
23 ~9.8854 3089,0955 04,7445
24 34,9783 2905,4868 047158
25 44,9026 3095.3893 046957
26 127412689 28395944 06917
27 6840675 23994065 046715
20 «563.0419 3314 .4973 047711
20  w4.5177  2027,3944 047350
30 23,6146 2597 ,6365 047545




Pargneters of bogestia curva 10

Tabla 40

5
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= a+ ba for

Y
twelve wacka{ ALP Yemales)

" a b e
1 75.8278  2588.7329 0.7138
2 B4.3478  299R2,4226 0,6351
3 101.2093  2685.0895 0.6819
4  112,3065  2761.9477 0.7129
5 TA.8709  2076.5372 0.73423
&  ©92.2131  3015,4455 0,7015
7 D1.3628  2974.0533 0.7169
8 73,0877  2477.1623 0.7223
S 79,2644  2567.3423 0.6926
10 40,2345  2672,0220 0, 7653
11 102.4822 2717.4332 0, 7615
12 45,5333  2773.8039 0. 7354
23 109,7160  2330,4699 06637




Tabla 40{Contde )

w110

a b S
‘18 118.5476  2655,1290  0.6954
15 111.6250  3612,5212 0.6990
16 7445158  2621,0951 0.7267
17  103.9904  2755,6988 0.6910
18 15645663  2521.6723 0.7119
15 . 3,3123  2883.9898%°  0,7403
20 103.5408  2720.8910 0.6916
21 63,2583  2480.5394 0,8148
22 53,1239  2729.8539 0.7346
23 64,2208  2785.7101  ©0,7299
24 58,6106  2650.1954 0,7128
25  180,3039  2690,0750 0.6610
26 136,2975  2550.,9715 0.6306
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Table 41

. Parsnmeters of Logestic Curve ;05 - a + be™ for

y
Twelve wecks(id Males)

a b c
1 51,1138 2988,7736 047165
2 98,0564 2911,4410 0.6325
3 14,0483 2011.3752 0.7473
4 7542850 2828,3662 046981
S 22,3791 3055.1759 0.7320
6 =160,7855 3461.7928 07860
7. 123.9018 . 3213,2359 0.G442
8  =36,3354 3250.6646 0.7623
9 72,6129 2790,0718 06866
10 0,4790 2899,7161 047422
13 91,1524 2713,9224 0.7035
12 9646413 307645640 0. 6552
13 «95.4786 3210,3099 0,788




Table 41 {Contd,)

»lile

1 2 3

14 46,5593 2955,4678 0e 7057
15  =50.0457 3130, 1099 0.76386
16 93,2084 2578.1384 046998
17  97.3152 3348.1508 0.7470
18 =50.,4315 3070.2361 0.7654
19  97.1356 3143,8014 0.6449
20 64,6252 29792070 0,7182
21 57,0232 2761.5746 0.7432
22 130.3118 2045.7962 0,6607
23 82,7252 2500,5543 0.7196
24  =31.4456 3277.6732 047620
97,0433 31121617 07320

25




Tabie 42
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Parsnaters of Logaastic Curvé ;,05 = a+ ke for

y
Twelvs weeks (WL Females)

a b o]
1 95.9604 2933.4640 0e6659
2 «40.1450 35387902 0.73C0
3 ©7.1029 2021.8565 0.7428
4 -4.3344 3097.8299 07560
5 111.0199 3241.6301 0.6697
6 128,4539 3164.9644 0.6318
7 90,1409 3250, 1878 0,7490
B 48,2304 3104.5835 07730
9 34,0350 3021.2014 047554
10 131.1543 2796,1447 0.6975
11 112.9184 3260.5116 046633
12 142,9129 2916.3235 0.6410
13 58,1719 2081.8192 0.7269
14 8840502 3646,6902 0.7115
15 19,0588 3534.9239 0.7396




Tabla 42 ( Contd, )
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1 2 3

16 53,4351 2977.8694 0,7240
17 121,5038 271940034 . 0.6843
18 120,0781 3384,0546 © 0.7201
19  139,1120 2771.7523 046366
20 11.5627 3097.3389 Qs 6677
21 129,0548 2679 ¢ 6500 0.6994
22 129,8010 2491.4208 0:6716
23 69,6240 2952,0803 0.7554
24 135.0773 3184.2892 0.6840
25 133.0442 2689 ,8807 0.6829
26 27,2926 2893,6029 0,7356
27 =4,7155 2773.6321 0.7718
23 3643985 302049217 0.7254
29 92,9713 290342061 0.6653
30 112.6304 26188205 046914
31 110.0192 2969.9438 046703




Table 43

Initial body welchte $hand *'bh* values of
ALF(Males)by Reo's

=124

Mathod,
A b

1 @\ 1943325
2 38 ' 14,6624
3 34 16,6362
4 36 19.0216
5 34 17,7459
6 3 155046
7 32 17,6362
8 33 1646925
9 30 18.3314
i 3 17.7210
11 36 18,0691
12 34 18.4480
13 36 17.5005
14 32 18.2311
15 36 16.3643




Table 43{Contd,)

oq25m

Yo b
16 34 12,2933
17 20 1546077
is 34 16,8071
19 38 24,3607
20 36 17,5515
a 19,0309
22 40 14,2797
23 32 19,1865
s a2 19,2342
25 a2 16,1340
26 36 18,7466
27 40 16,6649
28 38 17,9089
25 34 16,0483
30 3 17.5273




Initiel body weight and *b* Valuea of

Talag 44

ALP {fanales) by Rao's Mathod,

@128

A b
S * 13,0539
2 30 15,0032
3 34 14,3761
a 36 12,9725
5 28 11,7115
6 30 14,6483
7 3 12.9072
38 3 15,3336
5 36 13,0068
1 38 13,1633
1 32 B8.7409
12 3% 14,6392
13 32 16,5604




Table 44 (Contds)

w1l T

Y, b
14 3 14,4406
15 30 13,6471
16 42 1641866
17 38 15,4179
B % 12,4288
1 3@ 17,2949
20 8 12,8103
21 36 10,8730
2 3 13,7442
23 38 14,6003
24 30 13,4303
26 32 13.9252
26 34 12,6756




Table 45

wldBw

Initlial body weights and "D’ values of
WL (Malas) by Ran(s Method,

Yg b
1 32 18.7479
2 34 17,2316
3 34 17.7971
4 34 15,7741
5 34 14.2201
6 30 13,9447
7 28 16,7276
8 32 17,2911
9 34 17.7602
.10 32 12,6275
11 34 15,4512
12 32 15,1191
13 32 16,7645




Tabla 45 {(Contd, )

Yo f?
14 32 18,0965
15 32 9.6684
16 36 16,4506
17 28 12.8112
18 34 15,5329
19 30 2645574
20 33 15,3208 -
21 34 13,5495
22 36 17,0215
23 36 14,6323
23 35 12,3872
25 32 1447196




Talle 46

=] 30

Initial body woights and 'b* values of
WL ( EEmales) by Roo's Method.

Yo b

3 34 13,0065
2 32 12,7971
3 34 12,6505
4 24 13.1608
5 32 11,9246
6 30 1247117
7 30 1104003
8 30 12,3422
9 30 11,7952
10 36 2245690
.11 30 22,7782
12 30 10,0053
13 32 13,0634
i4 23 12,2367
15 26 11,5423
16 36 16,2714




Tabla 46 (Contd.)

«l3lew

y b

Q )
17 34 11.6426
18 23 12,3472
19 32 1247838
20 32 12.8239
21 34 10,7198
22 38 12.4705
23 k! } 12,0488
24 30 12.4749
25 23 11.8085
28 32 10,5137
27 34 13.2056
28 32 11,9538
29 34 13.4644
30 34 1401269
31 30 11,9363
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Table 47

Analysis of Covariance of initial body weichts y o and b values
by Rao's Method.

Source ag ss(x) sp{xzy) s5(y) deviation dAf HMgg P

Batween Groups 3 158.9575 1723635 385.9236

within groups 103 757.2925 62,9205 307.8923 302,6635 107 2,8236

Total : L o e
(Treatm?nt 4 111 916425 262.29 693.8159 629,7456 110 37,3123
Error

{ Treatnent +
Error ) =
Error

. Treatment. : - - 316.6245 3 1055413




. | w)]3ide
Table 47 (Contde)

CD for Comparison betyaen  Mcana Agg;g;fd

ALD ALy 5. 8 Wh *3e 7, = {,e %)

{Hales) {Pemales) (Males) (Fonales) Valucs io 15 55
aLP (Molea) 0.8752 0.0246  0.8366 2740733 16,5650
AP {Females) 0.9150 0.2637 13,6263 13,5668
vl (Moles) | 0.8731 15,4217 | 15,4703
¥ {Femnales) 12,3247 12,4544

To coloulate adjusted means

Es :’R) = Quwzs
= B(xx)
To tost the singmiﬁcance of *H
‘b‘ = W m 0, 0204
pi



DISCUSSION



DISCU3SION

‘The avaraga body walght of the day old chicks
was 3'5@ for ALD males, 34.4615g for ALY femalas, 33.04g
for v male and 32,0645h for Uh females, In the case
of the lagt two, avarage walght was greataer than the
maan walght 31426g zeported by chabra and Sapra(1973),
But leas than tho 36g reportad for males and females
by ChuengeShyang (1954) and the 39.1g reported by Jain
and sharma (1977). The day old male chicks had a
highar mean bofy woeight compared with the femalas of
the sane genatie group and this was In agraement with
the f£indings of Bhatnagar gt al.(1964), The ALP day
014 chicks had a hichor body weicht compared with the
WL chicks,.

-

Daily inorgase in mean body weloht was cbserved
in the ALP males during tha £irat goven days. This
wag aled true in the caze of AL? fenales except that
the hody welght was almost ctagnant on the second and
third dayse In tL masles and WL fanales sudden dapress-
ion in the mean body weight tock place in tha fourth
day though there ware inorease. at a slow rate during the

firat thrae Qays.
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The mean body weldhts of W males and females
obzerved in the experiment in the third week were
71e12ge and 71.35480. Thesg were less than the corres=
ponding figures of 143.8ge. and 130.4g, reported by
Chueng~shyang (1954). The mean body weights of ALD
males and ALP femalesn were 78.53g. and 79.,3077g, end
these were higher than the corrassonding flgures for

WL males and wL fomales,

The fourth waek figures for WL group 61¢ not
compare favourably with thet of Reddy st 31.(1965 bl,
The snalvsis of varlance of body welights of four groups
at the end of the 4th yeek did not ghow any significant
difforsnce batwcen groups. However aignificant reaults
were noted in the initial body welghts of the groups.
At the initial stags, thera was no significant difference

between mean bedy welght of ALP male and ALP females

Initially ALP male had a hicher maan welcht than
that of L male, ALP fanale and WL female. The
nonsignificancae in body weight at fourth weel thereforo
indicates that the growth rate of whL female snd WL male
ware higher than those of thg ALP male and ALP female
during the first four weeks. However the fourth week

body weilghta of WL ware less than the fHgures reported

)
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Iy the earliar vorkers. Tha fHurth weak mean weldhts
obtainsgd ware less than the maan welght of 136.7g.
reported for L by Chabra and-Supral1973), Those vere
also lags than thae mean waighté at fourth week of thres
dif€eront Croasses of Sussex snd Fsyouni, breeds,
Thess ragults also Go not agree with those of
El=lagraby et 21.{1960) chserved in crosses of Sussex
and Fayounl brecds.

The sixth week body waights of WL unfavourably
compares with the f£indings of Reddy et al.(1965). The
eighth week mean body welcdhts ware far lasa than those
reported by Reddy (1965 b), They also & not compare
favourably with tha observations of Driones aad Tonillo

(1965) with rospect to crosses of Cornish and vhite Rodk.

Bignificant af £ferences wara noted in the body
walohts of malas and females of ALP? Braeds at tha end
of elghth week, The ALP males had a significant hidcher
weichi then all the other three grouvge This indicated
that the ALP malaes had a higher growth rate than the
otharthree catagories during the period fourth to sighth
woeke The £inding that nonsicnificant dl€feronce axisted

batwoen the male and fenelg in A groups at fourth and
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also at eighth week is in contrast with the fndings of
Bhatnagar et al.{1964) and Reddy et al.(1965 a). The
eighth week mean welghts of ALP maleg and fenales were
higher than those of Australorps and Fayouni obsgerved

by El=Hagraby et al.(1969).

The tanth week body welchts of WL had an extre=-
maly unfavourable campariacn with the f£indlngs of
Saeki et a1.{1963), Tonabe af a}.(1965), Parea(1970)
Reddy gt pl.(1965 b), The Eleventh week body weight
obgervad in the expeximent was legs than half the
welght reported by Moralas (1565),

The mean weight of L at the end of twelvath
waek was higher than thoee obzerved by Chabera and
sapral 1873), Mondonedn(1953), Reddy at gl.(19565 b)
with chopped straw as litter material, znd El-Hagra-
by{1969). But it mﬁsared wifavourably with the obsetr=
vations of Raddy et gi.{1965 1) with ground nut husk
ag litter materlal and Bricnes and Tomillo{1965) and
also with thosa of Sapranova (1971) for S0 days. The
analysis at the end of tuclveth waek indicated aigmifie
cant differenca batwaen body welghts of any palr of
groups excepting the two female groups. ALP males had
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& superior growth rate than all others, next to it cane
the W malese. The growth ratas of the -mo £anaie grouss
ware aimilar, The males therafore had a éignificantly
highar growth rate than the f£emale during the period
eight to twelve'wea!éa @md this was iln agreement with the
fAindings of Tanabe and sSaski (1964), The body welght
cf L malea at i4th week was less than the weight reporte
€d by Pathak and Barsaul (1573), The corresponding
walghtn for WL cited by Singh and Barsgul (1977) and
Gawack: et 231.(1953) were slichtly higher,

| On tha average the ﬂ.fteent!;z week body welght of
W cbearved in the experiment wvas higher than the find-
ings of Gawseki et al.(1553) but lass than vhat is
reported by Singh and Barsaul (1977).

Under Penned and Caged aystaem Sapranova (1971)
has reported the mean body waeight of WL male at 120 daya.
Both were less than the welght observed in the experie
ment at saventaen weakse At 150 days, the welght of 1L
males reported by 3apranova (1971) was less than the
£indings of the expariment.

Though the average welghts of Lbirds in the experi-
ment in the earlier weeks were lags than those raported

by moma resaearch workers, similar to those of mome others
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and hichar then thosa by s till othera, by the end of
2324 yeek the hirds in experiment had higher mean body
welcghtno than those reportad by earlier workers.

The analysis at the twentioth week revealed aimile
ar difference in body weichts as at the end of tﬁe Blyte
eenth veakss EvVery group was Al fferent from avery
othar group, the Maleg having higher mcan body welghtse
Therefore the growth ratos batween gixteanth ad tuentiee
th weeks wera auch that they helpesd to maintain the
initial difference batween body welcghts at tha end of
the pericd, The analysia at the end of twentyfourth
weok revealed that thore wans csign!.ﬂcant;' difference
batyesn all groupzss The orxder of mean welghts were
sane gs at the sixtaenth and twantieth weeks, thareby
shawing that grouwth rataes during the twentieth to twenty=
fourth weck were similar in character to the growth
rates betueen pixtecnth and twentieth weeks.

The analyats of 'h' values asgsociated with modie
fied exponential fltted to body welghts of birds for
twalve wack sghowed that the rates of growth of the femae
lea yerc not algnificantly Alfferente. They wera different
for the two male groups. Tha rate of growth was higher for

the ALP malegs The sane was the picture energed when
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tha malyaia of rates of growth based on exponential
curpves f£itted to the welghts for the ozme period, Thus
the two approachas for compering the rates of growth
during the twelve week will vield same result, Ona
acannot bs sald to ba superior to the other,

The initial body weights of ALP (males) were the
highest and they have maintalned the hicher rate of
growth both by exponential approach and modifled exponeh=-
tisl approach. By the end of tuslve weeks thicose
tirds should have highaer méan body weights and it ghould
be higher than the body welchts of L males which had
a lower rate of growth compared wi.th AL? maleg. Jince
ALP famales tna&ntainéd lowar rate of growth than both
WL males and ALP malas, average body weight at the end
of twalva waaeks shiould be leas than thoge for tha other
Cle

THE ¥ fonales had & slight edga in growth rate
over ALP femalcs and tharefora the formar is expected to
wipa Off the inltial difference in Ixndy welght as wag
avident from the analvals of the fourth week welght and
" mnce, at the end of twalve wecks, the plcture that
would emerge on the basls of observed rates of growth

should be hic,;hest meen welght for the ALP maleg, =zecond
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highest for W males and almost egqual weights for the
two fanmale groups each differsnt from the two male
groupse Tha analysls of ths body welghte at the end
of twelve weeks confirmed thig. There was significant
dif£ference batwsen the body welghts of male groups each
suparior to oach of the female groups which wars not

. significantly & £ferant.

Thae modified exponential as also exncnential gave
a very good £it to the twelve waeeks body welghts of the
" Iixds as revaaled by the high cocefficient of corvelate
ion {nearly unity) betwzen the obmerved and expected
welights of each hird and this was in agreenant with the
observations of Sugeki (1966), Pillel et zl.{1969) ond
Zelanka (1970, 1979.). Thus it is concluded that anale
ysio of rates of growth bassd on the *b' values of
modl fied exponential and exponentiesl cwves £itted to
the observed body weichts for tuwaelve wacks is exquialte

ely correct.

Anelysia of rates of growth of four groups of
blrdg based on exponential curve, ghowed gignificent
di £fercnce batween the four grounss, The véry Hame
conclusion was arrived at, wien the eatimated ratcs of
growth obtained hy fitting Gompertz curve for each

Hrd yere analyseds. Tne exponential £t was very close
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for waekly wé;imts for twenty=four weeks as indicated
by high corrglation batwean observed asnd expected body
weightse There was initial difference batween body
v:ei.ghts of hMirds., Since subsequent rates of growth

wore different, the £inal mean waights attalned by the
four groups are expected to be dif:‘:‘eren\t. The analyeis
of tuenty four week's weight showed that the mean values
of the four groups were Qiatinct and the maan valuesg of
ALP males, ' males, ALP fonalegs and Wi: famales were

in decending order of magnitude, These results, justify
the validity of rates of growth as indlcated by axpons
ential curvae. dSince, the analysis of rates of growth,
by the axponential approach and Compertz curve approach
have given identical rasults, hoth asploachies ave valiad
for canparing the rates of grouwth of the four groups of

birds for twenty Hur woekse

It 15 a well known fact that £ltting exponential
is easier than £itting Gompertz or wmodlfied exponenikial
curva to o ¢glven data. Henee for the compardson of
rates of growth, fltting expenential curve and comparing
the b values of Aiffgrant groups through a simple shale
.ysls of varlance can b2 reconvmended and it is moat

affeotivae
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.*Tha approach of Rao (1958) revealed that these
wag signiflcant diffarence between rateg of growth of
four groups.s FRach group hed a rate of growth diatiact -
from otherse By this method the rates of growth of
ALP males, WL males, AP femelas, L fenales ware in
descending ordar of mamitudess The method suggeated
by Rezo ia thus equivalent to pther appraasches, Yiz., he
cxponantial epproach or modl fied exponential approach,
for the comparison of ratea of growthe

The tucnty-four wesks agtually covared the
entire pericd of growth of the body weight of the birds
because welghts at twenty thind week and tuenty fourth

week were almost identlical,

The axponentlzl and Gompertz curves gave good
£it o data SHr 24 waakse Howevar a bettar £it was
given to the data for 12 wacks by the exponentlal and

fodi fled exponent@l formse



SUMMARY



SUMARY

With a view to compare ratas of growth of
domestic fowls an experiment was initiated on October 23,
1980, It consisted of 112 day old caicks of which 39
ware Austrzlorp males, 25 Australorp fonales, 25 White
Leghomm males and 31 white Laeghorn femaleg. Eody
weights 0f these blrds waere recorded for tuwenty=four
wee}cs_at w@akly Intexvals elong with dail:,; weights for
sevan dayse The chilchs were hatched and reared at
RKerala Agricultural Undversity Poultsy Fazm, Mannuthy,
under same fead formula and identical managemant
oracticese The welghta of birds when plotted against

time approximatzd a slancid cwrve,

The initial 2dy weights weore 35g. for Auatralorp
malag, 4646156 for Australors Zemales, 23.0% g. for
W males and J2.064%g, for Wh femalemges It was 45.5333q,,
25,2038Qe, 42ge, 41.92G,, reapactively on the seventh daye
In ganzral, males in cach genetic group had a hidhar
- Mean waight on the first gseven days and the Australorp
group outwayed the other, The White Laghorn Eoun
rgcorded a degrowth in body weight on the fourth day

which eventually improved from next day cnwardse



A plateau in body welight was observed during the
twanty=thilird waeek in almost all the oirds and the
overall increase in tha averags body welght during
the twanty-Iiour weeks was avout 1823ge for ALP malag,
1454ge for ALP females, 1524ge. for White Leghorn nales
and 1273ge for White Leghorn females, ‘The analysis
of varianos of initial body welghts of four catagories
of birds revealed significant diﬂfarence betuezen malas
of the genetic groups, famnales of the genstic groups,
and Australorp males and ihlie Laghom fenales. The
initiasl diffarences bgtween the groups was not malnts
ained at all later stagess At the end of the fourth
yeak thers was o significant differance between the

groupa.

Ui fforcnce batween thy groups cmerged slightly
during the aighth wseke g anhelyais of variancen
ghowad that the groups wera not homcgeneous and thig
was Aue to highsr body welghits of Augtralorp males
compared with those of the other thrsa. The dliffaere
- €nce between the group was more visible during the
twelZth woeX. Nonesignifizance was observed only

betwacn femalesof tha twos genctic groups. But at the
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alxtaenth woek all the four groups were gsignificantly
differaite Thie feature was found to emlsts in the

twentieth and twentyefourth weskse

As the pattsrn of growth approximated &
Sigmeld curvs, the modsls congldered for describe
ing the growth ware axponential, modified exponente
i1al, Compertg and logestics Darring modified exponw
ential all otherg could ba fitted for twenty=four
wasks datas Exponential was found to give good £it
te the data in individuel bivds with a correlaticon
hatwaen obzerved and expected body walghts around 0.9
Tha form of the sxponential congldered was

ynaehx

The mean valus of b, was 0.1689 for Australorp
malas, 0.1572 for Aumstralorp famalaes 0O.1641 for 'hite
Laghorn malas and 0,1527 for thite Leghorn famales.

The compoumnd rate of growth during twenty=four weeks
wag 18.41 porcent for Australorp males 17.03 percent
for Australorp females, 18.85 percant for thite Leghorn
rales and 16.49 parcent for thilte beghomm females.

The analysis of *'b' valuas for the four groupa showed

that groups ware not homogenecus. The rate of growth
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vas the highest for Australorp nales, sgecond highast
for vnite Leghorn males, next helght for Australorp
famales and the least for white Laghorn femalas.

Te form of Gompertz taken was

log v = log & + ¢ (log b)
The relevant analysis also diicwed that the ratea of
growth was digtinct in each grow. The Loglistic curve

fietted, indiconted ths sang conclupion.

Hodilfied axponential in the form
y=ab ¢

was £ltted to tuclva week body weighta of each cof the
122 birds, Tha mean valuea of 'b' was 1,2746 for
Australorp males, 1.2272 for Australorp females, 1.2586
for wmite Leghorn males and 1.2346 Sor thite Leghorn
fangles. The analysia of 'h' walues led o0 the 4infore
ence that the groups were not hcmogeneous. There wvas
pignificant difforence batween the ratas of growth of
males end females of cach genetic group, ayd thice
Laghorn male hed a higher growth rate than the
auntralorp fcmale. The oorrelation betwaen obaserved

and expected welghts was nearly unity in all cases.

For the sake of comparison, tha exponential was
fitvted to body weights of twelve wackse The £it wag

extremely good and correlation between obmwaﬂ and
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expacted vas nearly unity and this showed that
exponantial also desgeribed oxguiasitely the growth
during the veriocd. The 'b' values were 0.2004 for
Augtralorp malea, 0,2630 for Australorp females,
. De2842 for thite Lgghorn males and 0,2624 for thits
Loaghorn females, The compotmnd rate of growth by
exponential was 3371 percent f.or) Australorp males,
30,75 parcent for Australorp females, ‘32.89 percent
for white Lgghorn males end 30,64 percent for
white Lgghorn females.

e analysis of 'b° values led to the sane
conclugion as in tha corregponding ,analy'a'nia for modie
fled exponential, i?itting modified axponential and
axponential was theraforg identical for twelve weeks of
body v:eimta.

1€ g, s the timg motameter at the "

intensal, increase in weight during the interval °4'
48 taken as b g, by Rao (1928), The relevant analyais
of covariance with initiel body weight as concomitant
variable showgd that rates of growth of all the four
groups were distinct, By this method the rateg of
growth of Australorp males, Shite Laghorn males,

Australorp female and 'hite Leghorn females were in
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decending order of magnituda,

In genaral, the method auggaestad by Rao is
equivalent to the other agproacies viz., fltting
the exponential or Gomperts and comparing the
valuas of the parsneter or function og the parge

meter representing relative growth,

Twenty=four waeks were actually found to
cover the entire perlod of growth of hody=weighte of
birds, bocauge the welghts at the twentyethird

woolk and twentyefourth weak ware almost gsimllar,

The expconential and Goampertz curvees gave
equally good £it to data, lHowever hetter £it for
12 weeks of the data was given by exponential and

modified exponentiale
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ABSTRACT

Under unlform £ecd formula and identical managemznt
pragticeas, - 30 Augtralorp (ALP) malen, 26(ALP)} Females,
25 White Leghc-m (i) males and 31 (WL) femalas, were
reared for 24 weeks in Kerala ;gricultural Unlversity

Foultry Farm, HMannuthy ¢o study thely growth patternge

Tha initial mean body welchis of rchicka were
35g. . for ALY nmales, 34.461%g.. for ALP females, 33.04¢, .
for WL males, J2.0645g., for L £e;:_tales. Throughout
the experiment males in cach genstic group hed a higher
mean weight than femalasne A plateau on  the body welght
was reached by the end of 23 weeks in ailmost all birds,
indicating that 24weeks completely covered the growth
pariods By the end of the experimsnt the msan body
welght was 1058g.. for ALP males, 1468.4615¢., HT
ALY females, 15564Bge, for il males, 130641290ge for il
femalese |

Though there was no significant differencs
betwecn the groups at the end of the fourth weak,
sionificant differences bstween pailrs were obhserved

aftor 16 waekge
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2
Zponential (y = ae bx). Gompertz (y = ab® )

| and lbgesfic ( _J,,C_>_5 = athe™) curves ware found to ha
Y
- puitable for fitting body weights for 24 weeks. Tha

first two gave extremely good f£fit, Modified expone

ential was good only for data of twelve weeks,

then growth ratea for twenty four weeits were

. compared cn the basio of the £itted curves for all
birds the conclusion arrived at vas the mame for
exponcential and Gompértz curvas. The rates of growth
for ALY males, WL males, ALP " females W. females

s were in the descending order of magnitude; thaey
were significantly different. Sane was the inferance
obtained when Rao's method of comparing rates of growth
was adopted. The regult obtailned for comparing the
rates of growth by f£itting Expcneantlal and MHodified
exponential for the body welghts of birds; for 12 weeks
were similar, Hoth the curves gave very satisfectory

" fit %o the data., The coefflcient of correlation
batween the observed and expacted body weights was

nearly wlty in almost all cagese




