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INTRODUCTION

I t  i s  well known to any right thinking person 

that the world food aituatlon i s  one o f  continuing 

importance and continuing d ifficu lty#  Don Paarlbirg 

(1975), Director o f  Agricultural Economics* us 

Department o f  Agriculture said: “I t  is  extremely 

important that we devote continuing attention to 

th is  important and d if f ic u lt  subject#

According to  W illi sen Jasper{ 1975), President* 

world poultry science Association# about one-fifth  

o f  the people in the world are well fed* while about 

fou r-fifth  are poorly fed# Experts on population 

studies have predicted that the world population 

may shoot up to 6#2 b illion s  by 2000 a#d#* (Indian 

Poultry Industry year book# X976) and tills  may be due 

mainly to population explosion in south East Asia* 

A frica and Latin American countries# I t  i s  common 

knowledge that these areas are limping fa r behind 

the goal o f  s e l f  reliance in  food production#

Expert opinion in  that long term Portage o f  food 

may lead to energy crisis#

Bninent agriculturists and planners have 

conceded that a partial solution for this c r is is  is



to Improve present technology In agricultural and 

animal production. (Indian Poultry Industry year book, 

1976) The developing countries have about 62 percent 

o f  domestic livestock and fowl. But they produce only 

about 26 percent o f  world supply o f  meat, milk and 

eggs. Animal food can help to solve the problem o f food 

shortage. These foods supply quality nutrients needed 

for human d iets. The faster the animals and birds 

grow the mors w ill be the output o f food from thorn for 

the human population. In terest was, therefore, 

evinced in  the growth o f  fowls and animals even from 

olden times#

The development o f  poultry farming in India as 

a large scale commercial enterprise took place only 

during the past two decades. But the poultry were 

known to Indians 5000 years ago. Egyptians and 

Chinese had developed the ir own breed. The original 

red jungle fowl and s ilv e r  jungle fowl from which many 

contemporary breeds have been developed in  Western . 

countries, originated in lndia( Reddy, 1981). Develop­

ment o f  poultry in the coin try as a whole received 

a new l i f e  a fter independence.

In India poultry have shown increase in their 

numbers in  the pact. Their nunber was 115 m illion in
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1940* This was 440 m illions in  1961 and i t  rose to 

543 m illions in 1971* a much more sign ificant increase 

in  the ir nunbero was found in the next decade® in 

1980# the nuriber o f  poultry in India was estimated 

at 600 m illions* Many factors contributed to their 

increase in  nunboro during the successive decides* 

control , o f  diseases# introduction o f  profitab le breeds# 

development o f s c ien tific  management etc*, were scene 

o f  them* Qhq remarkable feature o f  the poultry popula­

tion during the la s t four decades was that tha layer 

population increased considerably* I t  rosa to 90 

m illions in  1930 against 54 m illions in  1971 and 35 

m illions in  1961* This increase had i t s  impact on egg 

production* The estimated annual production o f  sqjo in 

2980 was 13000 m illions. I t  was only 2340 million a in 

1961# and 5340 m illions in 1971*

There was marked improvement in the value o f 

poultry production also* In 1900# i t  was estimated at 

e?s. 6#400 millionc# This was Rs*76 m illions in 1940# 

Rs.650 m illions in 1961 and Rg.i#755 m illions in  1971* 

During the same period there was improvement in the ratio  

o f Desi to improved varieties* I t  rose to 33s57 in 

1930 from 35s 18 in 1971 and 33s2 in  1961* The per capita 

consumption o f  egga per year increased fren 5.3 in 

1961# and 9*8 in 1971 to 19 in 1900. I t  i  3 to be



ran ember<5 d that thio rise in  the perc^sdta consumption 

was achieved in spite o£ the Increase $>£ the him an 

population from 4oo m illions in 1940 to an estimated 

population o f 690 m illions in  1980. I t  i s  evident that 

the Increase in  poultry number* was proportionately 

more then the increase in  human population. This 

along with th© qualitative improvement helped the 

present situation to preva il.

Poultry are extremely Important to Kerala, in  a 

survey in the Trichur Taluk (surendran and Puahksran, 

1977) i t  was found that 63.13% households had poultry.

A large percentage o f  the rural population had stake 

in  poultry keeping. Their objectives are to derive 

supplementary income and also to get quality products. 

According to 1960 census. Kerala had a poultry 

population o f 3.9 m illion which was 3.62 percent o f 

to ta l poultry population in  the country, since then 

the population increased; i t  was 12 .2  m illions in 

1972 and 12.96 m illions in  1977 (Bulletin o f  Animal 

llU3bandary s ta tis tics . 1977).

A recent survey (Namblar.1931) indicated that about 

55 percent o f  the poultry population o f the state are 

improved varieties and almost 50 percent o£ households 

in  Kerala have taken poultry farming as a sideline.
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According to another study conducted by ICAR, the egg 

production In the state In 1975 w in*. up by 100 percent 

in  comparison with the production during 1961* l*e,£zorn 

464 m illions to 830 millions* I t  i s  expected that dur­

ing 1980, i t  has touched the 1200 m illion mark, The 

egg production at the national leve l want up only by 

43 percent during the la s t 7 years*

The National commission on Agriculture^*c*A*) 

projected estimates fo r eggs showed that in the urban 

areas the egg production was considerable (Reddy, 1981 )* 

She projection in 1971 fo r  urban production was 1*932 

m illion  and i t  was estimated that i t  w il l  reach 15900 

m illions by 2000 A*o* The corresponding projection 

fo r rural areas was 4,108 m illions and 12,600 millions 

respectively* in the cone o f  poultry meat the annual 

production in  1971 was 89000 m illion tonnes and i t  was 

estimated that by 2000 A#D*, i t  w ill surpass 3,00,000 

m illions tonnes* In Kerala the bulk o f  egg production 

i s  from rural areas and 12 croroe o f eggs are exported 

from Kerala to neighbouring states* The turn over in  

th is respect la  estimated at 2 crores o f rupees {per 

year*
Poultry meat is  becoming increasingly popular 

as beef and pork being taboo fo r a particular segnent

. -5 -



o f  Indian population* Annually about 39*4 m illions 

animals including poultry are slaughtered to mast 

the demand fo r  meat protein in Indie* These animals 

provide around 0*65 m illion  tonnes o f  meat; o f tills 

poultry meat contributes to approximately 0*08 m illion 

tonnes# i*e *  about 13 percent o f to ta l meat produced 

(Lachhiramani, 1979). Inspite o f  the production o f  

such a huge quantity o f  meat and meat products, per-* 

capita consumption o f  animal protein, including fish 

according to 1969-70 census was 71* 5g. in  usa,

60*2g* in  Australia, 53.4g in  IK( 1970-71 census), 64g 

in  Franca* 34*6g* in  spein and 3Q.8g., in Japan (L is ter 

e t  jj^.,1976).

The increased in terest in  the poultry meat 

production has resulted in a in terest in  the bro iler 

breeds* The broilers have unique fleshing qualities* 

Those which grow faster ore preferred to others* That 

i s ,  tiie choice o f breeds depends on growth race* in 

birds fo r egg production too the growth rate is  import­

ant* I t  can be used fo r selection o f birds fo r breed­

ing* Faster growing birds would give more number o f
/

eggs than others (Gilbreath and Upp, 1950).

The usual measure o f  growth that we employ to 

atudy the pattern o f  growth is  the body weight. The

-6—



collaction and analysis o f basic growth Information 

on the fowls has followed various pattern in recant 

yearn* An elementary study or normal growth progress­

ion fo r  the dameafcic fowl was reported by KenptarC 1941), 

He found that body weight is  the sole satisfactory 

measure for studying growth® in another study Baker 

(1944) reported that the body weight is  used as a sing­

le  measure, because i t  is  convenient to obtain* I t  

permits further use o f  bird. I t  shows normally a steady 

Increase from hatching until maturity. Although body 

sise and growth rate inheritance have been extensively 

studied, very l i t t l e  information i s  available on the 

growth, adult body size and their s ta tis tica l analysis 

(Godfrey, 1950)*

The study o f pattern o f growth o ffe rs  an opportunity 

to examine growth rate at the micro leve l* The 

Encyclopedia Britanica defines growth as a sequence o f 

body changes which an animal or plant undergoes during 

the l i f e  time* The term may be used to encompass both 

anatomical and physiological development. A fowl's phy­

s ica l growth refers only to anatomical as well as 

physiological modification that an organise undergoes 

from the baginning o f prenatal l i f e  (from tha time o f 

fe r t ilis a t io n )*  There ore changes due to age, size.
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shape# position and composition o f body parts*

Growth probably is  analysed most in i t a  b io logi­

cal connotation i*e* growth la  a character!3t ie  o f 

liv in g  things* the results o f  numerous metabolic proce­

sses at work* continuously during l i f e *  Growth o f 

population involves replication o f individual# which 

involves replication o f  ca lls . Growth o f c e lls  involves 

replication o f  molecules and replication o f  molecules 

involves mobilisation o f  precursors* c-hat grows and 

how i t  grows is  d ifferen t at each leve l and yet a l l  

are involved in the over a l l  phenomenon.

Organism grows differently, at d ifferen t time 

points under d ifferen t feeds* climatic conditions enviro­

nment etc* Jtoen size is  plotted against time a curve 

o f  growth(growth curve) i s  obtained* Growth curve ia  a 

graphical representation o f  the growth o f an organism 

or population during a sequence o f similar length periods 

Thus the rate and duration o f growth ia  a part o f 

her!dltary endowment o f the organism. But the regularity 

and re la tive  sim plicity off overa ll growth curves give 

way to on astonishing complexity when growth patterns 

ere examined* Each bird has i t s  own growth curve and no

two neon to behave in exactly the seme way# thou$i there
1 .

may not be sign ificant difference between them, in
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certain cases certain birds may even be decreasing in 

size "da growing" while overall growth continues.

Clearly regularity o f overall growth is  the resultant 

o f  the growth o f individual parts probably at d ifferen t 

rates*

Frequently growth o f a bird can ba expressed as 

a re la tive ly  simple’ mathematical function, such mathem­

a tica l relations have attracted the Interacts o f many 

students o f  growth* Interest i s  fed by some spectacular 

correspondence between results o f  purely mathematical 

tranE&rmation o f  growth rates* and actual changes under­

gone by organism during development. Ihe mathematical
v

approach to growth# however can yield  an encompassing

function that captures the fu ll subtlety and variety o f
' ^

organisms! growth*

Growth curves vary in detail from bird to bird 

but they resemble each other in  their approach to a 

sigmoid, 1hla kind o f  curve indicates that growth 

o f  Individuals begins slowly and reach a sustained 

maximum and then retard* The le ve l o f  sustained growth 

rate# and the period over which i t  I s  sustained ore the 

ch ie f variables correlating with differences in  size 

among liv in g  organism* But the changes In rate at the 

beginning and and o f  the curve seem to indicate that

. • -9 -



«*>10—

size attained As i t s e l f  a regulator o f  growth, that la# 

growth A® in some measure s e lf  regulating* 'hie organism* 

behave as though i t  were at f i r s t  too small for maximum 

growth# i t  slowly achieves optimum size, hut then very 

consequencea o f  rapid growth act to lim it i t *

A study o f pattern o f growth relates the growth 

parameter to an appropriate mathematical function such 

os# Exponential* Modified exponential# Pareto* Comparts# 

Login t ic  or even a straight line* A mathematical 

function ie  always determined in  terras o f  certain con­

stants which we conveniently ca ll tha parameters* then 

the organism grows identica lly these parameters w ill 

be equal* Ihe functional approach therefore o ffe rs  a 

very stark log ica l procedure fo r  comparing the growth 

rates o f d ifferen t groups o f birds# the difference being 

either due to genetics! factors or due to induced 

treatments. The functional form further o ffe rs  the 

golden opportunity o f  examining the rate o f growth at 

a particular point o f time in the l i f e  o f the oryor.ian* 

Evidently such an approach is  very much called fo r  in 

relation to domestic fowls*
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REVIEW OP LITERATURE

The litera tu re abounds with the study o f  growth 

mainly In cattle# sheep# pigs# goats and poultry# 

Oomparitively less work was done on th is aspect In 

domestic fowls# such as White Leghorns# Australorps# 

White Leghorns x Australorpo etc# in  general growth 

i s  measured in  terms o f  body weight# Reasons fo r 

the examination o f  growth in  t  erms o f body weight are 

many#

The body weight# shich is  the f i r s t  measurable 

character o f  an animal has on economic importance# 

since i t  provides a basic background fo r future per­

formance# I t  can be measured with reasonable accuracy 

and i t  indicates the fowl' a a b ility  to survive and 

grow# Hide variations in  i t  may provide opportunity for 

early selection o f chicks fo r  better performance at 

la tte r  stages#

wricfafe( 1934) reported that birth weight i s  o f 

great practical importance as the new bom o f  less than 

average weight for i t s  breed is# as a rule physiologi­

ca lly  younger or premature# Philips and Dawson(194o) 

stated that birth i s  an ea rlie r  expression o f

growth that influences the survival o f  lambs# Brody



(1945) reported that animals younger than norms! are 

often lacking In the normal development o f  heat regula­

ting system and so have less power for survival a fter 

birth in  a new environment,

Cawsekl £& a i . (1953) stated that l iv e  weight o f  

vtolte Leghorn cockerels ranged from QCOg to lOOOg at 

15 weeks o f  age, Mondonedo(1953), a fter rearing unite 

Leghorn chick a fo r  12 weeks o f age# found that they 

weighed 571,4g, Chuang-Shyang(l954) reported that 

cockerels showed a greater and rapid growth than females 

even though both were fed equal amount o f same feed. 

In it ia l  weight# weights at third and nineth weeks o f  

age were respectively 36g# 143g# 930.4g for males and 

36g# 130,4g and 7D0g for the females.

i
Morales^ 1955) reported that the best economic 

return would bs from sale o f  eleven week old vhite 

Leghorns. PodhradskyC 1957) opined that the feed u t i l i ­

zation was e ff ic ie n t  in Lsghorn cockerels* only 

up to a body weight o f  l#200g, Sactki al./19G3 > 

reported that at 10 weeks o f  age white Leghome( sexes 

Combined) w eired  948g and i t s  feed conversion ratio 

was 3.53,

. Reddy a l. (  1965 b) made a oanparitive study o f 

growth o f  white leg iom  chicks at four# six# eighteen

- 12.



and twelve weeks on two d ifferen t lit te r s *  With ground 

nut husk as the l i t t e r  material the weight at 4, 6, o#

10 and 12 weeks o f age was 216g# 326g# 478g# 754g, ana 

977g respectively* with chopped straw the name was 

198g# 337g# 4l2g# 630g and 825g*

Briones and Tomillc( 1965) in  a study o f Le^om s 

and Cornish >z t&ito Rock crosobreds# reported that white 

Leghorn male chicks required 66 days to reach goog l iv e  

wie^ht and 84 days to reach l #3Q0g* The cross bred 

required 52 and 66 days respectively to attain the corres­

ponding weights* They also opined that i f  I'hite Leghorn 

male chicks could be obtained at a reasonable psd.ee i tj '
would be an economical proposition to fatten them to 900g*

Tan aba ot ,a^*(l965) stated that whits Leghorns 

(aoxee combined) at loo weeks o f  age attained 999g with 

feed conversion figure o f  3*60* P<arez(1970) stated that 

at 10 weeks o f  age Khlte Leghorn male chicks averaged 

693g* Feed conversion averaged 5*07* SapronovaC1971) 

reported that the average body weight was 862g* and G42g 

at 90 days# 1093g and l«173g at 120 days and l,449q and 

l,462g at 150 days for penned and caged white Leghorn
i

melee*

Chhabra and 3apra( 1973) stated that the fttiita 

Leghorns averaged 31*26g# 136*75g and 649.64g at f ir s t

- 13-



day. fourth week end tewoith vjeek respectively. Pathak 

and BarsauLC 1973) roared White Leghorn diick* fo r .

e l gilt weeks on dsep l i t t e r .  iliere a fter only male chicks 

were retained upto 14 weeks o f  age. The chick weighed 

483g at e l gilt weeks Ssr sexes combined* and l.304g at 

fourteen weeks fo r  the males only, the feed conversion 

index averaged 4.21. -

Taylor e£ a l . (  1975) opined .that i t  would be 

economical to raise male hybrid chicks o f  egg producing 

strains unto 75 day# o f age. Average body weight obt­

ained at 75 days o f  age was 804.67g. In an expo rim snt 

conducted to assess the e ffe c t  o f two housing systems 

on body weight gain. Chand a!-C 1976) found that the 

birds housed in flo o r pens mada a s ligh tly  higher weight 

than those in  individual cage© at 140 days o f  age.

Jain and Shasmat 1977) reported that the mean 

l iv e  weight o f white Leghorn Cockerels at day old* two 

months and fiv e  months were 39.lg , 612g and l,Q46g respe­

c t iv e ly . Singh and Barsaul(1977) reported that ifolta 

Leghorn male thick attained a slaughter weight o f  i.30Qg 

at 15 weeks o f  age.

I t  is  an accepted fact that growth rats in  o f  

great practical importance in livestock industryespad ally
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in  poultry farming. I t  is  an Important factor in  deter­

mining tlie optimum period, at which the maatifmra gain can 

be e ffe c t iv e ly  achieved.

Brody<1945) defined growth as a re la tive ly  irreversa- 

ble time change in tho measured diamencion. Growth 

±e p liab le , i t  can be accelerated or delayed with l i t t l e  

influence on fin a l body size (Crichton g£ el.c 1959). Both 

hiabStera and Oxford dictionaries define growth as incre­

ase or what ia  grow or i s  growing* Could defines 

growth as the augmentation o f  body between infancy and 

adult age. HammoridC 1955) explained that rate at Wich 

an animal grows is  o f  greater importance fo r the liv e ­

stock as only few animals l iv e  a long enough to reach the 

nature weights

ttaeowits and Wind(i957) when comparing the nutrient 

requirements o f  male and female chicks, found that male 

chicks grew more rapidly and therefore had higher requ­

irement than females* Unidentified growth factor respon­

ses were also found to be greater in  male®. Moskalenko 

(I960) reported that the average daily weight gain to 

100 days was 8.61g fo r the streigb run white Leghornb* 

Wilson a t e i <1963) observed that feeding o f low protein 

d iete resulted in very low weic^it gain in itoite Leghorn 

cockerels. Bhatnagsr et̂  _al .(1964) stated that v&ilta Leghorn
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males were heavier than females at a l l  ages and their 

growth rate also sign ificantly heavier* particularly 

between 4 to B week o f age* Hales with low hatch 

wleghfe showed higher gain between Q weeks and 3 months 

o f  age than those with a higher hatch weight,

Reddy 1 9 6 in a study with single comb

White Leghorn hybrid chicks observed that males were 

sign ifican tly  heavier than females at eight* nine and 

ten weeks o f  age,

Menawatg && 1977) observed that l iv e  welch t
\

at t«n  weeks o£ age varied frem 657,5g for deal to 

366* 5g fo r finite x  Rhode X e l and red birds.

Mean weight o f the two-way crossbreds waa hiyherCSllg) 

than that o f purebred<75Dg) and o f the three-way cross- 

brod(795g), Uie food conversion e ffic iency  index was 

better in two way crossbredg(2*50 to 2,69) than that o f 

pur«bradss( 2,64 to 2*81) or c£ three-way crossbreds 

(2.69 to 2.74)»

El-Maghraby $1,(1969) while studying the e ffe c t 

©£ crosses o f  ligh t Sussex and Austr«d<wps with Fayoumi 

on body welch t  found that average weights at hatching 

o f three groups# sua&ex Males sc Fayoumi females# Auatra'- 

lorpn males x Cross bred Fayoumi females aid Fayomi
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purebred wore 30.93gfl 27.41g and 27.SOg, H ieir body 

weights at 4 weeks o f  age were 121.19g, 140.55g and 

217.90g. At eight weeks,, their average body weight 

was 272.8g, 293.09g end 213.09g. The corresponding 

figures fo r the twelfth week were 479.92q# 433.37g end 

354.88g. A ll the above differences In foody weight between 

purebreds and cross bredo and between crossbreds were 

highly significant* Overall absolute gain in body weight 

for twelve weeks was 4Q8*99g fo r sussex. X Fayoumi 

410.96g fo r Ausfrralorps X Fayoimi and 327.30g fo r Fayoumi 

purebred. During the same period their re la tive  growth 

rates were respectively 2X8.6g, 17G.5g and 171,5g.

In an experiment to study the e ffe c t o f  season 

on hatching o f Australorps and white Leghorn chicks, i t  

was reported (Gupta , 1974) that there was signi­

ficant difference between breeds on daily weight gain*

The average body weight o f Australorpa hatched in 

December at 160 days was 1757.4g and that o f White 

Leghorns hatched in April was 1354*6g*

. Growth models that relate animal's weight as a fun­

ction o f age are o f value not only to engineers, but 

also to nutrition ists, genetlclsts^physlologists, econo­

mists, statistic ians and managers* 'Typically, growth 

models re late the average weight o f animals o f one breed



o f  a species as a function o f age* Fran such a model# 

one could determine, tine expected average weight o f a gro­

up o f  animals o f  the same breed at any given age# within 

the- lim its  o f  the model*

A functional relation between body weight and 

age# i f  i t  oould be established with the desired closeness# 

i s  useful for planning and future analysis* C Surendran and 

Rajagopalan# 1975)* She growth in body weight o f domestic 

fowl hag two phases# viz* # s e lf  accelerating phase and 

s e l f  lim iting phase and the rate o f growth in  these phases 

need not be similar*

Some aufchors(XjQ groa Clark and Medawar#1945) 

interpreted growth in mass curves* *Ihe mass curve io  

simply "One o f  which each point represents the mean size 

o f a number o f individuals o f  same age"* "There is  no 

doubt that the mass-curve or average curve o f  growth is  a 

favourite# though poor tool# o f investigators in the , 

f ie ld ,  since# i t  is  entirely hypothetical i t  i s  very 

d i f f ic u lt  to interpret (Brant#1950 a)*

3aker( 1944) raised the question ’‘should the growth 

curve be based on averages o f  individuals or should the 

curve be based on typical individual growth curve'*

Baker concluded that “ the answer depends upon the purpose 

o f  investigator* Professional students o f growth like

-48-
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D* arcy want ttforth Thomsen Cl*Q Gros Clark and Medawar, 

1945) and Diometrician lik e  arant (1950 a ) , preferred 

to work with the curve o f  growth and i t s  straight for­

ward derivatives, a curve o f  growth is  that o f an 

individual organism and an ouch i t  gives information 

readily*

Hedawar(l945) explained curves o f  growth as 

'‘sketched in from fin ite  number o f  points each defined 

by a pair o f  values for oise and age and then smoothed 

out" There are a number o f  investigators who break up 

the time schedule into shorter periods or cycles. Comm­

enting on the practice, aucker <gt a l.(l94 i?  caution ad 2 

The cycle theory applied to fu lle s t  extend without rat­

ional substitution should be able to make any equation, 

o f  whatever quality, f i t  almost any set o f  data, whether 

suitable or not, fo r i t  o ffe rs  an almost lim itless reser­

vo ir  o f  adjustable features.

MedawarUj© Gros Clark and Medawar,1945) has 

cautioned against sp littin g  the growth curve in judici­

ously into many parts as tills  would not be in  consonance 

with the growth pattern o f  the chick. X£ the curve is  

smooth, there is  no need fo r breaking up the time sched­

ule in to shorter periods indicated by a series o f stra­

igh t line segments.
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The term rata o£ growth has been profusely used 

by the researchers o f  a l l  time, vtebsters dictionary 

defines rate as a quantity or degree o f a tiling meas­

ured per unit o f something else#

I f  weight is  the criterion  uaad (Kampater,1937; 

Dakar, 1944), then rate o f  growth is  defined as the 

change in  weight per unit o f  tlms( cnedeeor,1946)• "arly 

rate o f growth ±3 the progressive augmentation o f the 

tody as measured by the change in weight, per unit of 

time. Thus growth rate is  a relation between change in  

weight and unit o f  time.

The relation can boot be expressed as regression 

coe ffic ien t, which Mather(l946) defines as coe ffic ien t 

representing the rate o f  change o f the dependent variate 

in  the independent variates". Similarly a growth curve 

can be referred as a regreosionC Snedaeor# 1946) a descri­

ptive connotation o f  the mathematical term function. In 

b r ie f the regression coe ffic ien t * b* i s  a constant that 

expresses rate o f growth (Tu ttle and saterly,1925)„

The growth constant, ' b' i s  a part o f the straight 

lin e  formula

y o  a + b s

where 'a* i s  the intercept;

*b$ i s  the slope.
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1 y9 the dependent and

*2t* the Independent variable*

Curve a other than straight lino  are easily trans­

formed or reduced in to linear form through the substit­

ution o f variables (Cnmpler and Vos, 1940),

3rant*(1950) b) held the opinion that the curve o f 

growth accurately expresses the graphical relation between 

variables X and i t  Is  the experiment that leads to 

the relation* Based on experimental results* the relation 

in  expressed mathematically as en ompericol equation so 

as to distinguish i t  from a natural law*

There are Innumerable equations used in the 3tudy 

o f rates o f growth ( Sucker efc 1941a* 1941b* 1942*

Gray and Addis* 1943* Dunn et al-* 194? 1943, Mayer 1943*

Roberts*1964), These according to Brandt(1950 a) have not 

been used to their best advantage,

Yoshida and Mori Moto( 1962.) reported that on

equation was necessary to describe growth curve, in an

experiment on normal growth curve o f ih ite  heghom chicks*

they fbund that on the average, iihifce Leghorn chicks

reached ha lf their maximum body viaight at 8 weeks o f  age, 
2elenka( 19?Q) * while studying growth o f Chicken

during the early period o f post embryonal l i f e  used*
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exponential function

' „  Kfcw o a e

and tiie power function

nr . b¥ = * a t

to calculate growth from 2 to 22 days o f  age in 40 

cockerels and 90 chicks o f  both sexes* Growth was 

divided into 2 periods. 1h© f i r s t  period ended at 14 

days o f age* I t  was markedly d ifferen t from period two* 

regardless o f the function used. In the f i r s t  period 

both experiments and in  the second period o f the second 

experiment no sign ificant d iffo rc ice  was found in  tile 

accuracy o f calculations between two functions. In  the 

second period o f  the f i r s t  experiment the power function 

was more accurate* Robertsl1964) also used power funct­

ion in  the study o£ growth.

Again# Sclenka( 1979) in  a study o f growth o f 

64 males and an equal nunbar o f  females o f Ross-1 birds 

using Brody's growth equation

W o A eKt
where w 1© body weight 

a i s  a constant#
K is  allelom etric growth coeffic ien t 

. t  la time
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found that K fo r moles and females were 0*1647 and 

0*1645 at 7 days o f age# 0*1555 and 0*1521 at 10 days 

o f  age and 0.092D end 0,0394 at 35 days o f age* Fran 

tenth day onward3 the difference between oexeo were 

sign ificant. Simillar results were obtained by using 

the power function*

In an e^eriment on three selected lines and a 

control lin e  o f Japanese quail, Marks <1978) reported 

tliat the growth o f  body weight o f  four lines o f birds 

was best approximately by lo g is t ic  growth curves models* 

lihcn a twenty eight percent protein d iet was fad, the age 

at maximum growth (point o f in flex ion ) o f  the tiirso 

selected lines was four to s ix  days ea rlie r than oorrex­

pending age o f the control birds, similar rates o f gain 

a fter four weeks o f ags between the selected and the 

control lines suggested that the mechanism influenced by 

selection for four-week body weight in quails operated 

only during the period prior to age at selection, with 

l i t t l e  or no residual e ffec t*  Gimdllar opinions ware

expressed by GolcmonC 1963), and iiil£3on<1977).
/ ■

F il ia l  e t  .al»(1969), while studying growth rate 

o f  chicken3 from s ix  d iffe ren t crosses found that weekly 

growth rate was 106*9g for t iiite  cornish X Haringhatta 

black x Rhode Island Red, 93*4g for white comioh x 

Maringhattar black x  white Leghorn, 123,7g fo r Asaaelx
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Assoc!* 200g for white Plymouth Rock ss Broun Deal, 

98,5g for Asoeel x Haringhatta black-Rode island Red
s

and 120*Qg for white cornich x asaeGl, The rates o£

growth o f Asseel x asggg!  , white com!oh x Assoel

croGobred, white Plymouth Rock x srown Desi-Rhode Zoland 

Red and AsGaol x haringhatta black-Rhodo island Rod 

crossbred wore homogeneous, i t  wa3 found that simple 

exponential function

A <3Kt

yielded a very good f i t .

Tan aba end Sacki( 1964) constructed growth curves 

fo r chicks o f white cornish, white Rock# New Hempchire# 

Barred Plymouth Rock and white Leghorn breeds. From two 

to f ifte e n  weeks o f  ago growth rate was defined by the 

equation o f the type

log y a log a + b log  x 

where y i s  body weight 

x is ' age end a 

and b are constants.

Log x  and Log y were highly correlated, ihe constant a* 

d iffered  among breeds but not between sexes* *b* was 

higher in  male© than in females® ,

SuoakiCl96&) constructed growth curves from data on 

body weight o f three b ro iler breeds and three crosses



upfco ten weeks o f age* Curves o f the type
b' y a OK ,

* 2 ■ y ■* a *  bx + cx

y Q a *  bx + c (lo g  x )

gave a satisfactory f i t  to data* SarllGr viishartt 1933)

constructed the parabolic growth cruve*

. 2
y * a^x -s* a2x *

In th is relation the growth rate was affected only 

by fehechangea In tiie coe ffic ien t o f  linear and quadratic 

terms and hence comparison o f  d ifferen t groups were based 

on â  and a2 values o f tho groups*

Comports curve was also used to f i t  the data on 

growth, Ihe Gomperts equation la  based on observed 

growth phenomena and the parameters have a clear and 

unambiguous b io logica l interpretation(Kidwell and Howard, 

1970)* Laird( 1966) had found that Comparts equation 

adequately described the postnatal growth o f many nammuls 

and birds* Other investigators (Kidwell* at ^ *  1969, burner 

1937, Von Berfcalaf£y,1957) have described the growth by 

Ocmpertz equation*

A more thorough rev±€=w o f gomperta equation and 

other growth models was presented by Sucker and SuckerC1942)

-25-
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and Bu££lngton( 1971) • 'Iho <3omperts growth model was 

fit te d  to data o f mean weight as well as the data fo r the 

curve forming 95 percent confidence lim its o f the mson 

weight. 'Ifae Comparts equation provided an excellent 

f i t  in  Buffington's experiment. She form considered was

.Be -c t
VJ n A e

whore w =* wei$it in kg at time t  

t  s= age in days

Parameters A, B, and C ware interpreted as

A a asymptotic woicfrt approached i . e .  
weight In kg at tine t  a °®

»B .A e *3 weight in kg at tin® t  a o

C S3 Rate o f  exponential decay o f specific  
growth rate per days.

The values A, B, and c in the Comports equation# 

which gave the beat fit#  were found out by the author 

fo r mean weights o f entire flock# weights o f a l l  males 

end fo r the weights o f  females. • ?he Comparts equation 

was also fitted  to the two curves forming confidence 

lim its  to the mean weights.

'Hie mathematical model that has most closely 

approximated the observed growth was the asymmetrical 

sigmoid curve. Hie asymefcrical sigmoid curve was found
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to give good f i t  to growth response in  poultry as also 

in  most vertebrate species# 3rody(l945) pointed out the 

d if f ic u lt ie s  in assuming the lin earity  o f  body incremental 

when the b io logica l data clearly shows the dependence 

upon a non-linear function* His solution to the problems 

o f  th is  non-linearity in the gain o f foody waicgit# during 

the accelerating growth phase was based on logarithmic 

function*

H istorically the signald curve was given in  

the Oompertz form?Brody,1945, Gompertz# 1025# Thompson# 

1948# Weymouth and Me Million# 1930). The estimation o f 

parameter© o f  such a curve so far has defied traditional 

s ta t is tic a l approaches (maximum likelihood ). To simplyfy 

the estimation* simpler models are often used o*g* a half 

parabola or asymmetric Signoid curve(i3®ody# 1945# p.qq, 1953)* 

Such a sim plification is  useful for comparing d iffe ren tia l 

growth under varying circumstances# but is  inappropriate 

when the purpose is  to describe the complete growth 

pattern.

WaXfordC 1946) suggested a clever transformation which 

permitted estimation under usual assiznptionCviolated only 

in  case o f  pathological pattern) o f  asymptotic maximum o f 

an organ!an*s(or population*a growth) coupled with a 

mathematical means o f  drawing the upper part o f  growth cur­

ve* fchlford'a technique# however# provides no information
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on the infection point location# the lower end central 

part o f  curve or on the age at any time.

Xdljedhl#(197Q) used a mathematical function 

o f  the log istic  type

j A ^ D e te  ) 
y °  U  + C eK3£ )

to give information about the growth o f bro iler chickens 

where *y* lo  body weight and ' ::a io  ago. A ll the four 

parameters A# B, c and k were sign ificantly d ifferent from 

zero. For one o f  the forma in which the time difference 

between the early and late hatch o f chicken tested was 

00 large that they represented two different stages o f 

genetic improvement# Statistica lly  significant differen­

ce between two hatches were found in  a l l  four parameters#

By making second derivative o f the body weight function 

equal to zero, sans important growth characteristics such 

as Co-ordinates, o f growth rate maximum# the corresponding 

in flexion weight and proportion o f body weight at slaughter 

(5 6  days) attained at the point o f  inflexiontgrowth rate 

maximum) were derived. &nong other things i t  was Sound 

that growth rate increased up to a maximum o£ 29g to 45g 

per day-more in males than in  female-and i t  decreased sub­

sequently. The mexiraira occrurcd between 36 and 48 days? 

la te r  in  males than in females# Sang# ( 1962 ) inferred that
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the lo g is t ic  formula was moresignificant, in  growth o f  

selected lines o f brown leghorns,

In general, crossbred fowls o f Indian breeds 

with e>kdt ic  breeds were found to weigh higher at birth 

than the local breeds, Effect o f  breeds was reported 

to be a sign ificant factor causing variation in birth 

weight. Growth rate was reported to be higher in cross® 

bred a than in loca ls, Host o f  the workers reported that 

□ex, hatch and sea3cn o f birth significantly influenced 

birth weight. Breed, sex and batch were observed to be 

important factors causing variation in growth rate. Moat 

o f  the workers depended on sane equation to , adequately, 

describe growth curve.
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This study was in itia ted  using day-old straight 

run chicks o f white Leghorn eighty in number and 

that o f Australorp (Australorp x unite Leghorn) ninty 

in  number from Kerala Agricultural University Poultry 

farm# Monnuthy* The chicks were hatched on October 23# 

1980* They wore sera ia lly numbered and wingbondod 

for identification*

On the day o f hatching the .chicks were placed 

in e lec tr ica lly  operated# thermostatically controlled 

battery type brooders* Tney wore allocated to d ifferen t 

compartments o f the brooder at random* About one-fourth 

o f chicks were a llotsd to each section o f the battery 

brooder. A commercial a ll  -  mash starter ration was 

fed ad libitum while the chicka were brooded in the 

batteries* Fresh water was made available at a l l  time^*

After a few weeks# the chicks were moved to 

deep l i t t e r  houses/pens* Thoy were housed in two 

adjacent sections o f a brooder house, divided in to sect­

ions* Adequate flo o r space and water space were made 

available. necessary warmth was provided by infra-red 

bulbs fo r  4 weeks* At tills  stage the birds were fa ir ly  

well feathered and duo to temperate weather# only 

moderate brooder heat wa3 required. A ll fcha chicks were

MATERIALS AMD MBlHODj



fed on the seme feed formula and e l l  the management 

practices were identical*

The weight o f  each chicle was recorded on a l l  days 

during the f i r s t  seven days* Thereafter I t  was taken at 

weekly intervals* ‘The weighing was continued until the 

chicks attained on age o f 24 weeks* At the end o f the 

experiment weights were available on 30 males and 26 

females o f Austerlarp group and 25 males and 31 females 

o f white Leghorn group* The remaining birds either died 

during the course o f the experiment or the data on them 

ware not available fo r  recording body weights*

The data so gathered ware used fo r the comparsion 

o f the rates o f  growth o£i —

i )  between genetic groups

l i )  between moles end females within each 
genetic group

i l l )  between males o f  the genetic groups

lv )  between females o f the genetic groups*

Further they were used to f i t  appropriate functions 

o f growth*

The data corresponding to each bird was plotted on 

a graph paper to ascertain the pattern o f growth at 

'd iffe ren t time points*

' -31-
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Measuring body weights along the Y-axis and age 

along the 30-axis* the graph or growth o f  each bird was 

drawn separately. The graph indicated a sigrtoid curve in 

general. The choice o f  an approxpriate curve to depict 

the growth pattern In any situation is  not easy. As the 

pattern o f  growth approximated a 3igmoid curve the 

following functions were considered*

i )  Exponential

i i ) Modified exponential

i i i )  Comports# and

iv )  Logistic .

For f i t t in g  the exponential the method o f  least
i .

squares was employed. The form o f  the exponential consi­

dered was

£3.1) y ® a eb>:

where y *» body weight at age x and 

a and b are constants.

The exponential# Gomperts and lo g is t ic  curves 

were f it te d  to the data fo r 24 weeks while the modified 

exponential was fitted  only to  the f ir s t  12 weeks o f the 

data*
The modified exponential considered was o f

the form



y

<3.2) y «  a s ^ - C

where a, b and c are constants*

In order to determine *c ' the observed series 

wae divided in to three parts at equal intervals*

I£  r-!2 and are the means o£ the three groups.

-33 -

<M2 + c ) (m3 + c ) ■ (M2 + cy

( 3*3) and C Hl  V
(foj+ M3 - 2M2 )

The value o f  'c* computed was then subtracted 

from each observed value* The resulting data ware then 

treated as from an exponential population* The res t o f 

the work was same as f i t t in g  an exponential curve*

Gomperts curve was fit te d  in  tha form
_x

(3*4) Y o a bG

viilch takes the logarithmic form

(3*5) log  y a log a + (lo g  b) c31 «  A + BC55

The method employed in  f i t t in g  th is curve is  an 

approximate one, since the least squares procedure in 

the customary form is  not applicable* The series was 

f i r s t  broken in to three equal parts. The logarthma o f
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the observations in  these wore f i r s t  computed.

Let 1 n* be the nunber of observations in each of

the three segments and 3 . s0 S- the sum of the logarithmsX $ $ oI . '
of the observations in then# 1

(3.6) Then,

(3 .7 )

Aq

&2 "  3A

B cn

(3*8)

after aimplication*
1 <s2 -  s->

A -  *  ( s1 -  — |------ ± -
n 1 (c °  -  i  )

(3 .9 )

That is *

lo g  a «  *
‘ " i  ( F T T )2

When growth curves are fit ted  the rate o f growth 

at the particular period can be verified  as the ratio o f 

the weight during that period to tlie weight during the 

previous period minus one. In the case o f exponential* 

this approach gives the rate o f  growth as

* b(x -f 1) • bx  ̂ ,( a e  - a e  > “  l

(eb -  1 )
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and therefore growth rata w ill he equal i f  *b' 3 are 

equal*

t-Jhen modified exponential is  fit ted  the rata o f  

growth io

( a b <* + i )  -  a bK ) (ab* -  a)

abx (b  -  1 ) f  (abx -  c)

and the growth rates ara not sign ificantly d ifferen t 

provided the b 'o  do not d if fe r  significantly*

I f  Comparts curve is  fitted  the rate o f  growth

io  O 'o ) bG -  1 «a (abc (:e fl) *  a b ^  ) -  1

c
and growth rates are equal i f  the values o f  b are not 

sign ifican tly  d ifferent* l*e *  i f  the values o f'C 'log 'b * 

are not s ign ifican tly  d ifferent*

Wo may therefore make use o f analysis o f  variance 

fo r testing the difference in  growth rates*

Rao (1958) suggested a procedure fo r the compari­

son o f  rates a£ growth between d ifferen t groups*

Let denote the increase in body weight at time

1  and gA the mean o f  a l l  y^Q in the experiment. Then
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la  the time metaeneter# The difference in the values o f 

Y^ are <3us to  the time factor ( ) .  Hence we may write

(3-11) Y^ o b g^,

end the method o f  least squares leads to 

(3-12) b =» gA /ggj* '

Thus obviously# campariaan o f  difference in

rates o f  growth between groups w il l  be a comparison o f  'b'a# 

ihe *b' values may be affected by in it ia l  body woi$it.

Hence, a covariance anlysia o f the b* values taking in it ia l 

values as concomitant variable can be adopted for compar­

ing the growth rates o f the groups#

->38-
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The average body weights o f  the Ausfcralorp males 

(ALP males) during the f ir s t  seven days were 3Sg,, 

36.0667g*, 33»1333ge, 40.06S7g., 42«3333g*, 44. 33309*, 

eSid 45*9333g«, Tespectlvaly (Table 1 ). The correspond­

ing figures fo r the Auatralorp f«malea(ALP females)were 

34.4615g., 30,61S4g,, 36*6154g., 38.8461g., 4l.Q769g., 

42.9231g.# and 45.203Sg» While there was eonslstant 

increase in mean body weight during the f i r s t  seven 

days fo r  the males, that feature wao lading in the 

females* In the la tte r  case# though there was incre­

ase from f i r s t  to second day, the mean value was stagnant 

during the second and third days* Mo l«s  in each genetic 

group had a higher mean weight on a l l  the seven days*

The average body weight o f the white Leghorn moles 

(ML males) increased from 33*04g*, on the f i r s t  day to 

42g* on the seventh day ( Table i ).  There was a drop 

in  the average body weight to 30,48g* on the fourth day* 

I t  was nearly stagnant at 34g* on second and third days*

The whit a Leghorn £smal«a(ML females )had an 

average body weight o f  32.O04.5g. on the f ir s t  day (Table l )  

I t  recorded a s ligh t increase on the second and third 

days, but decreased to  29.2903g. on the fourth day. ,
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There was stady Increase thereafter end I t  reached 

4l.92g. on the seventh day*

On the seventh day# the males in  each group hod a 

higher average' body weight than females* The averagei

body weight o f  the Australorp group was higher than the 

same fo r  vhita Leghorns* These features were found to 

be true oven bn the f i r s t  day*

The average weekly body wei^its o f  four groups, 

v is* Australorp males# Australorp females# ttiite Lec îorri 

males# Khite Leghorn females fo r  the f i r s t  twenty-four 

weeks are presented in  Table 2.

In 24 weeks the ALP moles reached a mean l iv e  

body weight o f  IGSSg,, with a standard error o f 33#6766g# 

Steady increase was noted during the f i r s t  twenty-two 

weeks* During the two weeks that followed, the average 

body wei$it was stagnant at 1353g, (Table 2) thereby 

indicating that a plateau was readied in the body weight 

o f  birds at least by the end o f  twenty-three weeks*

This feature was noted individually in  a l l  the birds*

The ALP females had an average body weight o f 

148Q.46l5g* by the end o f 24 waeka (Table 2 ) .  This was 

less  by roughly 370g, than the corresponding average 

body weight o f alp males* As in the case o f  male birds 

the average body wieght was constant during twenty-third
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end twentyfourth vjssgKs# rIhs indication was that 

the constant body weights war® reached between twenty** 

second and twenty-third weeks# She overa ll increase 

in  the average body weight during the tw«nfcy£our weeks 

was about l454g#

ha in  the cane o£ alp groups the males were# .
i •

on an average# heavier than ML females# She average body 

weight attained at the end o f  twentyfour weeks by the 

former was 1556#Gg# with a standard error o f  35#7665g. 

During th is  period# th© la tte r  could attain a mean body 

Weight o f  1306#1290g* with a standard error o f X7#6993g# 

(Table 2)* Shua a (/& male weighed 25Qg«, more than v;l 

females at the <and o f  twenty four weeks* In the case o f 

both, the categories o f  birds the plateau in average body 

wsti^it was reached at least by the end o f  twenty third 

week# Shis is  also the case with the mast o f  the birds 

o f  b*L groups#

in general# the constant body weight wae attained 

at least by the twenty third weak by almost a l l  birds o f 

the two genetic groups irrespective o f  their sajc*

The analysis o f  variance o f  in it ia l  weights o f  the 

four categories o f  the birds are given in  Table 3# I t
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wa# found that each o f  the three pairs vis-ALP metiers 

and vzt» maleo* ALP females and vl> females* alp males and 

i'li females aim not homogeneous* Sadi o f  the remaining 

were s ign ifican tly  d ifferen t (Table 3)*

The in i t ia l  d ifference between the groups was not 

maintained at a ll  la ter stages- boring 4th week the 

average body weight o f the alp males was I00-i33g* Tha 

raean body weight was 96«7692g- fo r NJ? females * 92#40g* 

fo r  HL maleg and 94a252g. for HtL females- ■-Hie analysis 

o f  variance o f body weight at fourth weak (Table 4) 

showed no significant difference between the four groups* 

That l s # on an average* the body weights o f  ALP males*

ALP females* males* T>L females were homogeneous-

The difference between the groups emerged again 

during the eirjith week- During this week, tho ALP 

mol® had an average body weight o f 34i«2667gf» Ths mean 

body weight o f  ALP females* ’L  mal«3* KL females were 

237.76g-* 297*?G92g,* 273-4839g- respectively* The analys­

is  o f  vari anceC Table 5) ©bowed that the groups were not 

homogeneous- This was due to higher average both? weight 

o f  ALP males compared with those o f the other three-
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Ho sign ifican t difference wea noted in  the average body 

weight© o f  the la tte r  3 groups*

‘She difference between the groups wan more 

pronounced during twelfth week* Ihere wau s ig n ific ­

ant difference Ire tween them $Tahle 6 )* lha ALP males 

had the highest mean body weight o f  7Q9«6667g* Hiio 

was followed by the to* males which had a mean body 

w e l^ t  o f  720g* This was sign ifican tly  lower than the 

same £br ALP males* ’Xfoer© was no significant d if fe r ­

ence between the mean body weight 637»6293g« o f ALP 

females snd average body weight 630.9677g. o f  males* 

However each o f these (significantly d iffered from alp 

males end t&* females*

At the end o f  16th week the comparison o f  average 

body v;sight3 o f  birds showed sign ificant difference 

between the group© ( Table 7)* The average body weight 

o f  ALP males during this period was 126Gg* and thin 

was sign ifican tly  d ifferen t from the average foody weights 

o f  each o f the other three groups* ‘Hie mean foody 

weight was 988»461Sg. fo r  ALP females, 1083.2g fo r !L> 

males and 332,530Gg fo r t2» females* On pairwise com­

parison sign ificant differences were found between any 

pair*



Ihe analysis o f  the bod/ weight o f  the birds at 

the end o f  20 weeks indicated difference in  mean weights 

(T*blo a ) ,  'She mean body weight was I656g for ALP 

males l249*23Q7g., 1314*4g* fo r t£< males and lG#65*4339g 

fo r  females. Sach mean was sign ificantly d ifferen t 

from cny other# Thus In each o f  the genetic groups, 

the males outweighed the females on the average* The 

same trend was observed aa at the end o f  20 weeks was 

reflected  in  the average body weight at th© end o f 

twenty fourth weokC Table 9 )* ihe males had a s ign ifica­

ntly higher weight than the females in each genetic 

group# Ihe females o f the two genetic groups had signi­

ficantly d ifferen t mean body e igh ts* Further males o f 

i& group had a d ignificantly higher mean weight than 

the females o f  Australorp group and alp males were signi­

fican tly  heavier then Males# In short each group 

d iffered  sign ifican tly  in i t s  mean weight from any other#

To dep ict, the pattern o f  growth, exponential, 

modified exponential, gomperts and lo g is t ic  aurvec ere 

attempted# Ihe exponent!a), curve was fit ted  fo r eadh. 

o f  ths 112 birds using their body weights fo r 24 weeks 

at weekly infcealo. 1ho exponential curve fit te d  was o f  

the form
log y ** log  a + (b  log c) x



Hie values off b. viien exponential was f it te d  to 

Austxalorp males wars in  the range 0*1553 to Q.I861 

( Table 10 ) .  The compound rate o f growth during the 

twenty four weete was in  the range 16.02 percent to 

2o,40 percent!Tab!a 14). Hie implication here i s  

that the bird would attain the fined, body weight obse­

rved iff they hod maintained the observed rate off growth 

from the in i t ia l  stages onwards, Hie correlation befc«* 

ween observed and expected i^hta ( Table IS ) indicated 

that i t  was pretty high fo r  each bird. I t  was dosa  

to 0.9 in  a l l  cases.

In the case off Australorp females the ®b* value 

o f  the exponential fitted  were generally smaller than 

the same fo r  Australogp males!Table i l ) ,  Hie range off 

*b* was from 0*1470 to  0.1715. The campomd rate off 

growth was afenost 1C .71 percent aid a tleast a© 15,04 

percent (Table 14). The correlation between the obser­

ved and expected weights was high and in most cases i t  

was above 0.9. in  no a ess i t  was lea© than 0,8593 

(Table IS ).

Hie body weights off is* males also gave a good f i t  

to the exponential curve, The valuas off *b* ware su ffi­

c ien tly  homogeneous, They were observed in the range

«43»
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0.1505 and Ob 1750 (Table 12). Correspondingly# from 

the rate off growth ranged from 16.42 percent to 

19.12 percent (Table 14). Correlation between the 

observed and expected body weights was again high. 

Majority off them were very close to 0.9. The least 

value i t  assumed was 0.8272 and hi^ieat 0.9217 (Table 15).

The body weights o f  wl females were found to obey 

tlie exponential law. The *b* values off f it te d  curves 

were generally lower than those fo r the males off the 

same genetic group (Table 13). They ware in the range 

0.1349 to 0.1646 end the percentage rates off growth 

observed were in  the range 14.42 to 17.89 (Table 14).

The correlation between the observed and expected weights 

off the birds by the exponential low was also high, i t s  

value was around o«9 in  most o f  the cases. The range 

was 0.853 to 0.9263 (Table 15).

The analysis o f  variance o f *b* values fo r the 

four groups obtained by f i t t in g  the exponential law for 

tiie twenty four weeft body weights la  given in Table 16. 

There was sign ificant difference between the four groups. 

The average value o f  *b* was highest fo r alp males* 

followed by the '•& males, a sim ilar relation was obser­

ved in  the case off females off the two genetic groups.
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The rate o f  growth was therefore highest fo r ALP males# 

next higher fo r the WL malax# third higher for the 

ALP females and least fo r  \&> females*

Goraperta curve was also fitted  using twenty- 

four week body weights o f  each bird in  the experiment*

The curve was o f the form;

log y w log a + c35 ( lo g  b)

(5The values o f  a# b# c and b fo r  #our groups are given 

in  Tables 17# 10# 10# 20* The analysis o f variance o f 

ba associated.with four groups is  given in Table 21* 

i t  was found that rates o f  growth o f the four groups 

were a l l  d istinct*

Logistic  curve was fit ted  to  the body weicjhts 

o f  each bird for 24 weeks* The parameters o f the curve 

are presented in  Tables 22# 23# 24, 25* The form o f  the 

curva was

JaS -«*,**
In general the smaller values o f  a# h# c were 

found fo r  the males o f  the genetic groups thereby indica­

ting that the growth rates in  males were more than those 

fo r  the females* Attempt was made to  f i t  modified 

exponential fbr the twenty four week data on ths birds*

In many cases i t  could not even be obtained* However



the modified exponential could be fit ted  to twelve 

week body weights o£ each o f the 112 birdn. The 

constants o f  the curve are given in the Tables 26»

27. 23, 29.

Hie analysis o f variance o f  *b* (modified 

exponential) values for the four groups ere given 

in  Table 30. The groups were not homogeneous. I t  

was found that there was no significant difference 

‘ between rates o f growth as measured by *b* values o f 

ALP males and wl males* Same was the case with alp 

males and CL females* Further no significant d if fe r ­

ence was observed between the fenales o f  t o  gone t ic  

groups* Correlation between observed and expected 

weights was nearly unity in  a l l  cases (Table 31 )*

For the cake o f  axnpariaon the exponential curve 

was f it te d  to the body weights fo r twelve weeks* Hie 

f i t  was exteremely good. The correlation between 

observed and expected weights was nearly units (Table 38) 

Thus showing that the exponential represents exquisit­

e ly  the growth during the pariod*

, ^he *b* values o f  the exponential when i t  was 

f it te d  to twelve weeks o f  body weights o f  the ALP males 

were in  the range 0*2650 to 0*3198 (Table 32). Cbnsaqu-



ently the compound rate o f  growth hid a rang* 30,36 

percent to 37,69 percent (Table 30>. Thaa« two ratca 

were h itfier tafren compared with the corresponding 

range for the ALP female o. xn the case o f  le t te r  the 

leant value o f *b* was 0*2242 and highest 0*2694 

(Table 33) and the compound growth rate ranged from 

25*13 percent to  33*56 percent (Table 36)*

Almost the sane trend o f  "b* value* as In the 

case o f ALP males and females was noted in the case o f 

males and females o f fiL. breed, th ile  the highest value 

o f  'b* for the males was 0,3121, Jfcwas 0,3019 for the 

females. The lowest values o f  *b* for the two groups 

were respectively 0*2474 and 0,2483 (Tables 34, 35), The 

compound rate o f  growth was In the range 23,07 to 36,63 

percent for the male® and 23,25 percent to 35.24 parcant 

(Table 36).

Analysis o f variance o f  the *b* values (Table 37) 

showed lack o f homogenity between the rates o f growth. 

However no significant difference in  the rates o f  growth 

o f  the males as also those between the females o f  the two 

genetic groups wa3 found* A ll other com pars ion a between
.i>

ratca o f growth showed sign ifican t difference*
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The results o f the analysis o f growth by f it t in g  

modified exponential and exponential were found to 

he Identica l* She constants a# b, c o f the Logistic 

curve f it te d  to the data for 12 weeks are presented in  

Tables 39* 40* 4l mid 42*

By the method o f  Rao<1958) the growth parameter'

1 b* was estimated fo r  each bird* Each o f  these values 

was enormously large running into croren* To reduce them 

to manageble size* each was divided by 10 * The result* 

ing values o f  *b' arcs presented in  Tables 43, 44, 45 & 46.

The growth parameter had a mean value o f  17*0793 

fo r ALE males 13*6363 for ALP females 13*4217 for tL makes 

and 12*3247 fo r KL females* These actually indicated 

the difference in  growth rates o f the four groups.

The analysis o f covariance o f *b* values taking 

in i t ia l  body weights o f  the birds as concomitant variable 

I s  presented in Table 47. The In it ia l  body weight had 

no s ign ifican t correlation with *b* values. I t  was 

also found that the rates o f growth o f  e l l  the four 

groups ware d istinct. The order o f magnitude o f the 

rates o f  growth ware in  agreement with the order found 

in  the analysis baaed on the parameters o f  exponential 

and Gomperts curves*
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Table-1 '

Means and standard ‘ errors o f  body weights (in  g . )  o f  four groups o f  chicks in
the f i r s t  seven days.

ALP males ALP females ixb males females

1 35 + 0.4959 34.4615 ±  0.5469 33.04+0.4915 32.0645+0.4682

2 36.8G67 + 0.4667 36*6154 4̂ 0.3964 34 + 0.6 32.9032+0.5705

3 33.2333 + 0.5663 36.6154 + 0.6727 34.03+0.6681 32.9677+0.5153

4 40.0667 + 0.6101 33.8461 + 0.7289 30.48+0.6364 29.2903±0.5041

5 42.3333 + 0.6920 41.0769 + 0.8960 39.92+ 0.7255 39.5484+0.S3©

6 44.3333 + 0.7101 42.9231 + 1.1106 40.1935+0.662, 40.1935+0.5955

7 45.9333 + 0.7993 45.2033 + 0.9484 42 +0.7063 41.92 +0.7C69
i



50-

' Means and standard Errors o f  body weights o f  four groups o f  chicks in  the f i r s t
Twenty-four weeks# .

Tablo 2

ALP {Males) ALP( F®nale3 ) tJL(Malea) V3j(EenalGs)

1 35 ±  0.49G0 34,4615 + 0.5469 33.04 + 0.4915 32.0645 + 0.4682

2. 45,93 + 0,7993 45.2303 ± 0.9484 41.92 4 0.7069 42 4  0.7063
*

3, 78,53 *  2,0539 79.3077 4 1.8126 71.12 + 2.5951 71.3540 + 2.1995

4.100,133+ 2,9379 96.7692 + 2.7289 92.43 + 3.6374 94.2531 ±  3.1775

5,132,766744.4956 123.6923 + 3*8812 120.64 + 5.3233 124.3871 ±  4.5545

6,185.466746,1153 171.5 4 4.9474 163.92 + 7.2097 164.1935 4 6.1391

7.244,4667+7,5303 214.7692 4 5.7111 216.8 + 7.4142 209.9355 4  6.4827

3,341,266749,6345 297.76 +11.0032 287.76 + 11.0032 273.4339 + 9.5332



Table  2( G&nt<3.)
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1

9. 451*5333 + 15.5723 

10.539 & 21.4647

11.679.3333 + IB .1559

12.789.6667 + 21.3050

13.923 + 24.0038

14.1021.3333+ 27.7249

15.1110.6667+ 30.4711

2

361.3346 + 11.3125 

480.8462 & 19.0401 

571.1538 + 16.3267

637.6923 + 14.4361

738.4615+ 16.8221

325.3846 + 18.9755

374.6154 + 17.5957

933.4615 + 18.6637

3

363.68 + 12.2091

519.2 + 19.0091

597.6 + 20.9863

720 + 21.4787

815.2 +
*• » 22.7824

980.4 27.7277

1CB5.0 + 27.6646

1C83.2 + 30.6524

4

340.8337 + 11.212 

482.7419 + 13.6911

523.7097 + 16.357

630.9677 + 13.5944

703.7097 + 15.0322 

815.4830 + 14.0494 

868.3371 + '13.3045 

882.5006 + 14.027416.1266 + 20.626



TaKla 2 (O on td .)

1

17. 1374.6667 + 30.1709 

10. 1502.6667 ±  30.2095

19. 1584.6667 ^32^3151

20. 1656 4  32.1691

21. 1791 ±  34.4358

22. 1831.33334 32.5154

23. 1858 + 33.6766

24. 1858 4  33.6766

2

1073.8461 + 18.3396

1170 4  21.0315

1222.3077 4  21.4923 

1249.2307 4  23.4352

1363.8461 4  29.1208

1432.3077 4  29.6871

1488.4615 4 28.3966

1488.4615 4  28.3966

3 4

1184.8 4  29.4002 951.6129 + 11.9416

1220 + 29.3712 974.8387 4  13.27Q4

1264.3 4  30.2717 1025.1613 4  13.3430

1314.4 4  32.1148 1062.9032 + 13.1427

1480 ±  33.3667 1173.5483 4  15.1093

1512.0 4  38.1205 1246.4516 4  17.8733

1556.8 4  35.7665 1302*1290 4  17.6993

1556.8 + 35.7665 1302.1290 4  17.6993



•53-*

Table 3
Analysis o f  Variance o f  Initial body weights o f four groups o f  chicks

source d f Hsfl F

Between Groups 3 52.9353
•V*

7.55

In Groups 103 ■ 7.012 •

*” Indicates sign ificant at 0.010 le v e l. 

CD for comparison between M2/$T TABLE

G* °^ =  h ! L o >
ALP

( females)
l-Si

(males)
y j j

( females) Group# Mean
tJeic^its

ALP(MaLes) 1.3939 1.4083 1.3323 ALP(Fenales) 34.4625

ALi?( Females) 1.4574 1.3341 ALP (Males) 35

12j (Males) 1.3937 tJL (Males) 33.04

siHrnmaloo) i;*L (Finales) 32.0645
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Table 4 „

Analyaio o f Variance o f the fourth week body weights o f four groups
o f  chi cl;o.

■So urea d£ M93 F

Between Groups 3 422.82 ■ 1.4903F1*8*

iathin groups 103 233.7176

Mean table

Groups Mean
in  ga

ALP (Males) 

ALP (Females) 

t'lL (Males)

ML ( Females)

100.133

96.7692

92.48

94.2531
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Analysis o f Variance o f  the eighth week body weights o f  four
groups o f  chicks.

Table 5

Source df MSS

Between groups 3 , 23063.0735

viitliin groups 108 2763.5009

V

CD for Comparison Between Wean Table

ALP< males) AL?( Pern ales) lM  Wales) \iL :’3ady Weight in
( Females {jns*

27.6323 27.9273 26.4120 341.2667
28.8373 27.4251 237.76

27.7218 297.7692
273.4839

ALPOlales) 
ALP(Females) 
UL (Wales) 
VL{ Females)
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Table 6

Analysis o£ Variance o f  the tw elfth week body weights o f four
group3 o f  chicks.

Source d£ Mss F

Between groups 3 166342.2605
**

18.29

llltliin. group 109 9094.1220

CD fo r  comparison between Mean Table

ALP
(Males)

alp vaij 
(Females) (Males)

T=£*
(Females)

Body weight in 
gras*

ALiP( Moles) 50*0022 50*6159 47.8696 789.6667

/ip (Females) 52*3558 49*8457 637.G293

t'i. (Moles) 50*2435 720

v2j ( Females) 630.9677



Table 7

Analysis o f  variance o f the sixteenth week body weights
o f four groups o f chicks.

Source d£ Mso F

Between Groups 3 797390.2
A*

51.07

t'ii th in  groups ic e 15612,926

CD f o r  Com pariain  between Mean T ab le

ALP
(M a le s )

ALP
(F an  a l e s )

ML
(M a le s ) (F e m a le s )

Body M elght in  
gms

ALP (M a le s 5 65,3535 66,05 62.4662 1266

ALP( Fem ales) 
ML (M a le s )

ML (F em a le s )

63.0204 64.3622

65.5639

988.4615

1033.2

032.5806
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Table 8

Analysis o f variance o f the twentyth week body weights o f four
groups o f chicks

Source d£ Mso T?4-

Between Groups 3 1864288.9929
- ** 

97.39
Within Groups 103 19242.5094

CD fo r Comparison between Mean Table

ALP ALP WL t£j Body Weight
(Males) (Females) (Hales) {& Females) In  gns.

ALP (Males) 72*6505 73.4349 69.4505 1656
ALP (Females) 75.9592 72.1143 1249.2307

£3j (Males) 72.8945 1314.4

i3j ( Females) 1062.9032
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. Table 9

Analysis o£ Variance o f  the twenty-fourth wee!: body weights o f
four groups o f  chicks*

Source d£ Mss F

Between Groups 3 1616600.5459
**

63.42
within Groups 1C© 23627.4501

CO fo r Comparison Between Mean Table
ALP

< Males)
ALP

(Females)
I'flj

(Males)
1&.

(Females)
Body Weight in  

cjns.

ALP (Males) 00.7256 81.5859 77.1592 1853
ALP (Females) 84.3904 30.1188 1488.4615

IS* (Males) 30.9856 1556.8

ili (Females) 1302.129
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Parameters o f the Growth Curves o f ALP(Malas) 
fo r twenty-four weeks In  the exponential 

form y «a ae*2̂

Table 10

a b

1* . 81.4236 0.1658
2. 65.2631 0.1616
3. 62.4762 0.1713
4. 60.1093 0.1699
5. 72.4954 0.1667
6. 74.3036 0.1555
7. 58.4404 0.1718

3. 68.9535 0.1675

9. 69.1211 0.1715

10* 63,0083 0.1716

11* 70.2844 0.1672

12* 66.4959 0.1713

13. 61.B443 0.1702

14. 67.5217 0.1699

15. 78.7164 0.1623

16. 68.4912 0.163S

17. 54.5263 0.1558

IQ. 53.2727 0.1749

19. 59.6990 0.1724 >

20. 52.1407 0.1730
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Table IQ ( Cbnfct3,)
Q b

21 62.3414 0.1690

22. 74.9455 0.1633

23, 54.9823 0.1641

24, 60.6467 0.1736

25, 61.1464 0.1796

26* 57.0063 0.1708

27. 90.7401 0.1564

28, 42.9575
t

. 0.1861

29. ■ 59.9701 ■ 0.1723

30. 61.3950 0.1674



Table 11

Parana ter 3 o f the Growth Curves o f ALP( Females) 
fo r twenty-four weeks In the exponent­

ia l  form y »

a b

1 67.86 0.1547

2 66.33 0.1577

3* 72.22 0.1549

4. 60.01 0.1572

5# 52.01 0.1623

6. 53.87 0.1610

7. 56. 35 0.1646

8. 67.43 0.1593

9. 77.67 0.1474

10. 65.01 0.1544

11# 52.29 0.1470

12. 59.24 0.1609

13. 72.68 0.1522

14. 65.04 0.1548



Table  x K C o n td .)

a b
H O M M t a a M H H a i B a m O T *

15 47,64

16 60.47

17. 65.92

10 61.10

19 53.25

20 67.02

21 52.26

22 60.39

23 60.22

24 70.55

25 76.72 

62.59

0.1715 

0.1620 

0.1558 

0.1509 

0.1714 

0.1556 

0.1568 

0.1568 

0.1610 

0.1523 

0.1494 

0.156326
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PorsfnetQrs of? the Growth curves o f  '^CMoles) 
for twenty-four wooka In the exponential 

fora y Ct Q Q ^

Table 12

wmm
a &

1 ’ 57*35 0.1750

2 66*27 0.1600

3 56.67 0.1703

4 64.17 0.1602

5 56.07 0.2639

6 ■ 47.33 0.1714

7 68.63 0.1600

0 46.01 0.1770

9 72.54 0*1617

10 65*37 0*1505

11 65.46 0.1623

12 73.10 0.1545

13 44.51 0*1730

tip
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Table 12 (confcd.)

a b

1*4 64.27 0.1682

15 56.22 0.1549

16 62*23 0.1505

17 44.17 0.1591

18 52.67 0.1723

19 74.49 0.1601

20 56.76 0*1661

21 56.04 0.1667

22q 65.01 0.1639

23 63.31 0.1519

24 54.69 0.1652

25 47.64 0*1704
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Table 13
Pararnotera o f the Growth Curves o f '-'24 Females) 

fo r twenty-four weeks In the exponential 
£om y a* Q9bx

a b

1 73.52 0.1487

2 50.12 0.1636

3 51.52 0.1595

4 51.88 0.1532

5 64.86 0.1502

6 61o02 0 .1520

7 44.69 0.1606

0 51.85 0.1583

9 52.29 0.1556

10 64.51 0.1496

11 73.58 0.1513

12 30.32 0,1349

13 60.94 0.1537

14 49 .46 0.1617

15 49 .62 0,1603

16 61.53 0.1609
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Table 13 (Contd.)

a b

17 72*36 0.1423

18 46*62 0.1646

19 67*43 0.1433

20 67.76 0,1511

21 66.74 0.1459

22 78.56 0.1412

23 48.71 0.1607

24 57.69 0.1545

25 65.12 0.1433

26 166.10 0.1473

27 55.33 0.1563

28 ' 62.04 0.1547

29 70.23 0.1475

30 70.60 0.1531

31 73.69 0.1429



Table 14

Relative growth rates o f four groups o f  chicks £br twenty-four 
weeks based on exponential*

— —

ALP
(Males)

ALP
(Females)

WL
(Maiag)

l-£j
( Females)

1 10.03 16.73 19.12 16.03

2 17.54 17.03 17.35 17.77

3 1B.6B 16.75 10.57 17.32

4 18.52 17.02 17.37 17.14

5 18.14 17.62 18.40 16.23

6 16.82 17.47 18.70 16.42

7 18.74 17.80 17.53 17.42

8 18.23 17.33 19.46 17.15

9 18.71 15.88 17.55 16.84

10 18.72 16.70 16.24 16.14
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Table 14 (Contd,)

1 2 3 4

u 13® 20 15.84 17.62 16.33

12 13.63 17.46 16.71 14.42

13 10.55 16.44 , 18.98 16.61

14 18.52 16.74 18.32 17.55

15 17.63 1G.71 16.75 17.44

16 13.39 17.59 17.13 17.46

17 16.06 16.86 17.25 15.29

IS 19.11 16.29 18.80 17.39

19 10.02 13.70 17.36 15.41

20 IQ .07 16.34 18.07 16.31
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Table 14 ( Conta.)

1 2 3 4

21 18.51 16.98 18.14 15.71

22 18.39 16.98 17.81 15.17

23 17.83 17.47 16.40 17.43

24 18.96 16.45 19.96 16.71

25 19.67 16.00 13.58 15.29

26 18.63 16.92 25.93

27 16.93 16.92

28 20.45 16.73

29 18.80 15.09

30 18.22 16.54

31 15.36



Table 15

Correlation between observe^ and expected body weights 
o f four groups o f chicks fo r  twenty-four weeks 

. o f age when exponential was fitted *

AU* 1 
t Halsa)

AUP
(Females)

l’£u
(Males)

-----------
( Females)

1 0.8977 0.9051 0.0701 0.8959

2 0*9048 0.9137 0.9017 0.8815

3 0.9049 0.9022 O.OQ51 0.0997 '

4 0.8396 0.9251 0.0892 0.9204

5 0.8671 0.9144 0.8831 0.9032

6 0.9319 0.9048 0.0717 0.9139

7 0.9296 0.3893 0.8868 0.9153

3 0.0975 0.9071 0.0322 0.0969

9 0.8659 0.9041 0.8527 0.9002

10 0.871S 0.8936 0*3776 0.9104



Tablet 15 (ConfcO,)

1 2

u 0.8909 0.9164

12 0.0738 0.9068

13 0.6066 0.9039

14 0.8973 0.9231

15 0.8632 0.9053

16 0.3870 0.9216

17 0.9009 0.9032

13 0.9074 0.9212

19 0*8786 0.9174

20 0.9221 0.8967

3 4

0.8722 0.8716

0.9053 0.8802

0.9077 0.9035

0.8830 0.3577

0.8465 0.0890

0.8959 0.9014

0.9204 0.9102

0.3770 0.9119

0.8648 0.9183

0.9044 0.9066
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f i t

Table 15 (Contd.)

1 2 3 4

21 0.8918 0.9170 0.8834 0.9119

22 0.8924 0.9396 . 0.8924 0.9251

23 0.9199 0.9097 0.9237 0.9154

24 0.9116 0.9071 0.8272 0.9263

25 0.8752 0.9217 0.9256 0.9144

26 0.9171 0.8963 0.0430

27 0.8737 0.9006

28 0.8974 0.3745

29 0.8837 0.8959

30 OeG537 0.8919

31 0.8967
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.Analysis o f Variance o f “b1 values ( exponential) fo r
twenty-four weeks.

Table 16 ,

Source d£ Mss 3?

Between Groups 3 15.4276 32.82

I'ilthln groups 108 0.4701

CD fo r  Comparison between Mean Table

ALP ALP t-JL. b
(Males) (Females) (Hales) (Females)

AL9(Hales) 
alp(Females) 
r*L (Hales)
ML ( Females)

0.003S3 0.00362 0.003422
0.003743 0.003553

0.003592

0.1689
0.1572
0.1641
0.1527
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Table 17
Paranotcrs o£ Gonpsrta curve n ab

twenty-four wqcRgC ALP Males) i
fo r

a b Q b°

1 2563.4772 0.0102 0.8653 0.0188
2 2406.2049 0.0119 0.8909 0.0193
3 3140.7206 0.009! 0*3981 0.0147
4 2745.7593 0*0094 0.8824 0.0163
5 2318.0392 0.0100 0.8654 0.0186
6 2797.1338 0.0139 0.9028 0.0211
7 3490.1822 0.0035 0.9076 0.0132
0 2786.1362 0.0101 0.8376 0.0169
9 2434.2345 0.0006 0*0644 0.0164

10 5517.2710 0.0049 0.9103 0.0079
11 2448.2773 0.0101 0.7040 0.0180
12 2651.7999 0.0087 0.8774 0.0156
13 2434.5192 0.0039 0.8783 0.0158
14 ' 2536.4030 O.OQ95 0.8783 0.0167
15 2332.4197 0.0106 0.8645 0.0196
16 2527.3106 0(0096 0.8764 0.0170
17 1516.8947 0.0236 0.8755 0.0232
18 2852.9223 0.0003 0.3993 0.0134
19 2521.5035 0.0004 0.0005 0.0149
20 2937.8753 0.0083 0.9022 0.0133
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JK
Parameters o f Qomperfez Curve y a eia fo r 

twenty-four Weaks(Al£ Females)

Table 18

a b a b43

1 1938*3911 0.0143 0.0838 0.0234

2 1338.4823 0.0130 0.0703 0.0228

3 1975.2363 0.0143 0.8766 0.0241

4 2245.1023 0.0134 0,9002 0.0206

5 2061.7163 0.0113 0.0947 0.0181

6 1960.5000 0.0122 0.8017 0.0205
7 1996.2303 0.0110 0.8815 0.0182

8 2243.7640 0.0126 0.8857 0.0200

9 1740.9329 0.0171 0.0710 0*0289

10 1702.2545 0.0133 0.8711 0.0240

11 1695.9306 0.0167 0.9750 0.0245

12 1859.2134 0.0119 0.8767 0.0205

13 1696.9300 0.0152 0.8644 0.0260
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Table 18(contd)

1 2 3 4

14 2310.8636 0.0143 0.9007 0.0218

15 2292.4320 0.0154 0.8948 0,0239

16 2622.3602 0.0114 0.8022 0.0177

17 1943.6103 0.0141 0.Q826 0.0232

18 2236.3084 0.0155 0.9039 0.0267

19 2681.5967 0.0089 0.8907 0.0149

20 1921.0958 0.0140 0.8797 0.0234

21 2268.9023 0.0124 0.9094 0.0185

22 2093.5955 0,0134 0.8940 0.0212

23 1675.9394 0.0144 O.Q645 0.0256

24 1982.6433 0.0177 0.8063 0.0280

25 1930.3540 0.0145 0.8871 0.0234

26 2185.1296 0.0119 0.8903 0.0193



Table 19

C5Parameters o f Comparts curve V o ab fo r twenty-four 
weeks (WL moles)*

a b ' a bC

1 2278*9717 0.0078 0.8694 0.0147

2 1909.6334 0.0125 0.8707 0.0220

3 2133.5985 0.0090 0.8743 0.0163

4 1923.7394 0.0120 0.8633 0.0215

S 1918.2453 0.0091 0*8660 0.0170

6 1558.4075 0.0073 0.0515 ■ 0.0152

7 1960.9037 0.0127 0.0703 0.0224

8 2101.2497 0.0074 ■0.0761 0.0136

9 1979.8539 0.0103 0.0569 0.0206

10 1295.3760 0.0127 0.8377 0.0253

11 2154.8197 0.0116 0.0790 0.0199

12 1737.9650 0.0133 0.8592 0.0352

13 2328.9511 0.0030 0.0965 0.0132
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Table 19(Contd.)

1. 2. 3. 4.

14. 2117.7335
i

0.0090 0.0633 0.0171

15* 1323.9211 0.0125 0.8545 0.0236

16* 2060.9719 0.0131 0.8775 0.0223

17* 1639.2622 0.0120 0.8963 0.0201

18* 1910.7284 0.0079 0.8640 0.0153

19* 1917.5185 0.0114 0.3539 0.0219

to o • 1905.2935 0.0104 0.8766 0.0183

21* 2233.5350 0.0102 0.0909 0.0163

22* 2252.5213 0.0116 0.0320 0.0196

23. 1874.4953 0.0156
t

0.8335 0*0253

24* 1474.1835 0.0073 0.8375 0.0162

25. 2954.3647 0.0038 0.9120 0.0133
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£or twenty-four

a b c bc

1 1517.G713 0.0135 0.8547 0.0234

2 1376.7117 0.0092 0.8490 0.0187

3 1714.7923 0.0127 0.8360 0.0209

4 • 1535.3657 0.0123 O.07Q4 0.Q21Q

5 - 148949278 , 0.0158 0.8715 0.0269

6 ■ 1430.0984 0.0157 0.8612 » 0.0279

7 1594.1940 0.0123 0.0903 0.0199

Q 1411.3107 0.0120 0.8652 0.0219

9 . 1468.5710 0.0137 0.8769 . 0.0232

10 . 1522.0432 0.0168 0.8732 0.0282

11 . 1357.0178 0.0137 0.8423 . 0.0269

12 f 1242.8251 0.0239 0.0557 0.0449

13 , 1433.1999 0.0133 0.8599 0.0251

14 1330.4636 0.0109 0.8605 0.0204

15 1343.6424 0.0110 0.8574 0.0209

16 1757.9392 0.0112 0.0647 0.0206

Parameters o£ Comparts Curve Y = ab 
weoko (bli females).

Table 20 ✓
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Table 20 ( Gontd.)

1 2 3 4

17 1363.2017 0.0198 0.0629 0.0339

18 1059.4779 0.0U2 0.8925 0.0132

19 1458.5970 0.0200 0.8786 0.0322

20 1525.3539 0.0153 0.0619 0.0273

21 1559.2932 0.0189 0.8814 0.0303

22 1522.4560 0.0213 0.8714 0.0349

23 1703.1016 0.0122 0.8922 0.0196

24 1639.0031 0.0161 0.8328 0.0247

25 1501.3635 0.0177 0.8744 0.0294

26 1263.1019 0.0139 O.Q414 0.0274

27 1490.8505 0.0134 0.8713 0.0233

28 1373.9485 0.0117 0.0440 0.0234

29 1438.0997 0.0149 0.0394 0.0294

30 1769.0208 0,0154 0.8719 0.0263

31 1276.8598 0.0176 0.8449 0.0329
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Analysis o f Variance o£ rates o f growth based
on Gomperta equation for twenty-four

weeks*

Table 21

Source d£ Mss F

Between Qrouovj 3 53327.2833
A*

30.83

Hitb in  Groups 108 1729.5116

CD fo r Comparison Between Mean Table

AL5> ALP 
(Male) (Female)

WD
(Male) ( Female)

i f

ALP(Males) 0.2164 0.2187 0.2069 0.0162

ALP( Female^ 0.2262 0.2148 0.0223

VI* (Males) 0,2171 0.0191

ViL ( Female^ 0.0260



1

2

3

4

5

6

7

8

9

10

11

12

13

14

IS
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Parameters o f Logastlc Curve 10 _ ® a+bc
y

for twanty^four weefcetALP Moles)

Table 22
5

a b C

49.7118 2491.2766 0.6939

60.4874 2500.6998 0.7319

50.9373 2594.1361 0.7300

50.7477 2501.7092 0.7191

54.3371 2745.3522 0.6990

57.8677 2212,9449 0.7395

51.6333 2618.9535 0.7389

S188S32 2473.1122 0.7223

52.4391 3112.7644 0.6857

47.9639 2853*9634 0.7098

54.1146 2651.6928 0.7066

51.3133 2721.0376 0.7036

55.8527 2734.2802 0.7153

53.1082 2794.7863 0.7053

53.6843 2515.7242 0.6991
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Table 22 (Cbntd.)

l  2 3

16 53.4124 2694.6199 0.0775

17 85.9016 32H.5Q90 0.7197

18 55,4600 2949.3496 0.7299

19 54.8351 2308.2130 0.7464

20 57.1770 2841.9148 0.9385

21 50.4656 2857.0295 0.7103

22 49.1311 2531.4785 0.7020

23 70,4262 3137.2341 0.7169

24 52.5611 2082.7420 0.7132

25 43.8397 3074.0900 0.6969

26 52.4123 2622.0139 0.7456

27 53.3574 2273.5139 0.6983

23 52,6473 3470.6346 0.7277

29 57.1675 3045.8122 0.7018

30 57.1700 2667.9037 0.7262
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Par smetors o f bogesfclc curve 10  ̂ =» a + be35 for
y

twenty-four weeks (ALP Females)

Table 23

a b c

1 68.3783 2512.0682 0.7239

2 69.0895 2849.9474 0.7093

3 66.0366 2511*0371 0.7203

4 69.2807 2573.0611 0.7448

5 72.4906 2940.3594 0.7394

6 69.5243 2908.8976 0.7221

7 67.8531 2945.8035 ,0.7263

8 61.5675 2443.2736 0.7319

9 72.3917 2431.2624 0.7158

10 74.1639 2677.8703 0.7207

U 91.3631 2709*3345 0.7653

12 70.8950 2813.8060 0.7231

13 72.6286 2705.3030 0.7091

14 67.6231 2450.5356 0.7429

15 67.4376 3447.7291 0.7279



Table 23 
C Contd.)

-36 -

1 2 3

16 61*9442 2543.0479 0.7417

17 69.4568 2592.6757 0.7282

10 72.7311 2366.4964 0.7633

19 56.9904 2941.6545 0.7172

20 68.9331 2576.5299 0.7254

21 7.1 ©8540 2546.5373 0.7633

22 72.0445 2636.7337 0.7345

23 65.0889 2647.2126 0.7347

24 73.6735 2637.4007 0.7107

25 69.3762 2331.9190 0.7274

26 71.7225 2725.5660 0.7320
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Paranotcro

four

o f iogeo tlc  Curve 10  ̂ «  a + be3* fo r twenty-
y

weeks C ^ a le a )

Table 24

a b G

1 56.7969 3033.4030 0.7092

2 67.0946 2765.7767 0.7127

3 61.2537 2918.4352 0.7198

4 65.6181 2761.9842 0.7103

5 66.1555 3152.6197 0.7079

6 77.0191 3866.5800 0.6927

7 65.0900 2802.6599 0.7075

0 63.9335 3495.9200 0.7161

9 60.5656 2723.8981 0.7001

10 87.0155 3101.3219 0.6912

11 61.4207 2637.9199 0.7243

12 70.0912 2833.2242 0.6971

13 67.1895 3359*0890 0.7370
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Teble 24(oontd«)

1 2  3

14 59.2192 2972.6023 0.6994

l5 08.7286 3390.0542 0.7041

16 63.5391 2432.3542 0.7240

17 90.5214 3359.0382 0.7474

18 65.7099 3300.9711 0.8063

19 62.1816 2393.7686 0.7905

20 67.0994 2963.0299 0.71Q8

21 62.8646 2781.7336 0.73S1

22 60.3764 2667.9741 0.7236

23 72.0210 2434.6342 0.8331

24 77.0690 3637.2630 0.6339

25 63.3454 3050.0992 0.7481
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Table 25
3 *£Parsmotara of kogestic Curve IQ =* a + be" for

twenty-four wacko ( vSj Fsnales)

a b c

1 77*9842 2752.2559 0.7011

2 85*8749 3815.8089 0.6918

3 79.2036 2947.9703 0.7410

4 04.5881 3192.7213 0.7227

5 84.0365 3019.3043 0.7056

6 05.1554 2975.5026 0.7187

7 88*1694 3207.0501 0.0763

8 87*6151 3303.9058 0.7167

9 83*2155 3107.2533 0.7310

ao 82.9298 2671,4876 0.7274

n 83.8537 3105.6140 0.6930

12 93.2024 2564*7170 0.7107

13 04.1109 2929.4094 0.7128

14 06.9617 3656.7191 0.7108

15 89.6991 3702.3924 0.7054
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Table 25 ( Contd.)

1 7 2 3

16 70.3355 2040.6309 0.7129

17 03.0034 2565.3139 0.7191

13 78.4270 3303,9264 0.7395

19 80.0615 2562.3233 0.7338

20 79.9127 2073.6265 0.7060

21 33.7529 2534.2709 0.7356

22 01.4106 2269.3300 0,7268

23 80.0778 3000,3783 0.7469

24 02.5517 2948.9522 0.7293

25 84.4563 2690.0294 0.7274

26 86.1295 3056.3196 0.6966

27 , 03.7353 2917.7152 0.7293

23 03.1893 3145.6316 0.6962

29 73.5443 2233.3131 0.6072

30 70,8553 2493.8191 0.7261

31 09.3909 2312.6036 0.6930
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Per abaters o f Modified exponential Curve
SC ’y =3 ©b -  g for twenty-four week 

(i&P Males*)

TabOLe 26

a b e

1 26*4543 1.3332 -1.0976

2 84.0611 1.2104 74.6149

3 23.3292 1.3469 —6.0950

4 70.1651 1.2340 56.9811

5 41.9562 1.2313 26.5163

6 13.8900 1.4011 -11.8567

7 127.4311 1.1765 127.782

8 34.1905 1.2378 19.2972

9 70.7540 1.2471 58.8084

io 27.7544 1.3345 0.6552

11 55.5301 1.2489 33.2857

12 112.3237 111908 113.0817

13 15.1259 1.3642 -13.1306

14 25.3595 1.3597 -4.5683

15 65.7000 1.2171 58.4129

16 61.4827 1.2411 38.4404

t



Table 26 (C o n td .)

-9 2 -

I MM— ■ 11 III I PTl 111 I
1 2 3 .

17 43*3500 1.2191 25.4023

10 18.5475 1.3780 -3.3700

19 97.5914 1.2161 92,5376

20 SI. 3702 1.2513 36. 1179

21 28.4849 1.30S7 -0.2922

22 120.7033 1,2620 118.6373

23 46.6945 1.2620 16.9514

24 23.3310 1.3559 3* 1293

25 132.1520 1,1377 133.2135

26 103.1163 1.1716 101.4845

27 86.6649 1.2430 68*5548

28 19.4950 1.3465 —4 .8233

29 33.1613 1.3263 12.1372

30 37.4743 1.2936 10*2419



Table 27

Parameters o f Modified exponential curve y «  abK-
tvjenty-fbur ueeka(ALP Females)

a . b C

1 65*4653 1.2296 44.6721

2 72.3995 1.2299 60.6401

3 75.0975 1.2249 56.1625

4 89.2925 1.1823 75.2391

5 43.3152 1.2470 22.8400

6 66.9946 1.2224 54.2940

7 51.9CQ5 1.2434 35.0056

8 40.9462 1.2814 9.0003

9 91.4599 1.2120 77.7346

10 47.0796 1.2656 24.6256

11 33.9697 1.2426 3.34H

12 45.9935 1. 2605 25.3513

13 84.3035 1.2160 70.4401

£br



>34

Table 27 ( C ontd ,)

a b e

14 134.2158 1.1553 123.9280

15 • 53.2155 1.2327 42.6646

16 05.5014 1.1951 73.375

17 77.4669 1.2114 62.3433

10 86.2705 1.1730 64.0714

19 49.2569 1.2603 29.8413

20 48.2569 1.2683 29.0419

21 17.0426 1.3370 ' -20.6468

22 84.8017 1.1956 74.2855

23 45.8096 1.2595
s

21.9070

24 56.2414 2.2566 35.3967

25 142.0609 2.1640 134.2755

26 200.6734 1.1220 221.8310
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Paramo fears o f Modified exponential curve y «  ab -  c fo r
twenty-four week*(i& Males)

Table 23

a b <3

1 96*4578 1.2350 90.3166

2 67*5406 1*2263 47.8693

3 76.5220 1.2191 62.5013

4 48*0254 1.2803 22.0600

S 114.6309 1*2041 118.9013

6 122*4249 1*1703 109.9675

7 47 •3097 1*2597 22.1491

3 64.9909 1*2436 46.2166

9 105.6912 1*2156 110.4792

10 42.1017 1*3000 21.6365

11 94.0902 1.2103 90.2355

12 41.7936 1.3037 13*3438

13 30.3812 1.3275 1.7229



I
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Tati«s 23 CConfed.)

1 2  3

1* 83*1742 1.2275 74.8225

15 73.2790 1.2526 57.3049

16 54.1938 1*2764 35.7577

17 60*3547 1.2228 49.9403

18 95.7200 1.1865 94.0017

19 ■ 13.5271 1.2958 15.6654

20 32.6249 1.2918 7.2960

21 42.5496 1.2943 22.6094

22 101. 9070 1.2215 100*7603

23 37.1874 1.2399 18.1952

24 39.1363 1.3030
\

16.7344

25 46.1400 1.2969 31.7934
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Tattle 29

Parameters o£ Modified e^onentla l Curve

y -  ab^ -  a fo r  twenty-four 
weeks(vSi Females?

a b Q

1 80*3131 1.2243 68.5256

2 31,8545 1.3009 17.6087

3 45,2596 1*2335 24.5018

4 28,5179 1,2960 3.7552

S 151,4465 1,1545 161.1989

6 ICS.6326 1,1703 104,2846

7 29*2761 1,2658 6.7852

8 20,9487 1*3372 -5.6727

9 21*5391 1.3238 -7.4319

10 80.8458 1.1963 65.2975

11 96*5454 1.1978 93.B159

12 217*6431 1,1249 220.3704

13 36.6180 1.2357 12-2015

14 36.8762 1.2705 22.1129

IS 20.3766 1.3440 -3.0743
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Table 29(Contd.)

1 2 3

16 32.8235 1.3049 5.2391

17 87.2271 1.1965 69.3203

10 55.41303 1.2142 44.3793

19 05.1590 1.1909 $©.0164

20 105.7982 1.1887 103.0237

21 94.6137 1.1793 77.6852

22 144.0696 1.1548 131.8923

23 40.9983 1.2369 18.5113

24 77.7554 1.1986 67.6311

25 200.2967 1.1753 07.8466

26 41.9946 1.2769 19.7692

27 §0.9362 1.2943 1.1837

23 29.0142 1. 3202 4.8812

29 118.2294 1.1923 116.5821

30 101.3305 1.1899 91.5015

31 67.1400 1.2345 48.7843



Analysis o£ Variance o f the *b* values (raodi£iec2 exponential)
fo r  twelve-weeks*

Table 30 .

source . _ T .
Between Groups 3 0,0126 3.96®

within groups 103 0*0032

CD £or Comoarslon Between Mean Table

Alip ■
(Hales)

' & jF lila 
(Females) (Males)

■ WL ' 
(Females)

b

AliPCMales) 0.0295 0.0293 0.0282 1.2746

ALP(Females) 0.0303 0.0293 1.2272

lia (Hales) 0.0296 1.2536

Vi* ( Females) 1.2246
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Correlation between observed sad expected body weights based ©a 
modified ej^oncntiol curve fo r twelve-weeks o f  age

Table 31

ALP
(Males)

ALP
(Females) (Males) (Females)

1* 0*9939 0.9943 0.9952 0.9833

2 0.9922 0.3S37 . 0.9356 0.9325

3 0.9953 0.9915 0.9911 0.9760

4 0.9924 0.996? 0.9373 0.9459

' ' ' 5 0.9974 0.9963 0.998S 0.9860

6 0.9920 0.9910 0.9312 0.99S9

7 0.9975 0.9969 0.9973j 0.9914

0 0.9960 0.9959 0.9904 0.9363

9 0.9354 0.9331 0.9942 0.9341

10 0.9330 0.9334 0.9765 0-9939

u 0.9940 0.9893 0.9943 0.9913
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Table 31lGontd*)

MV

1 2 3 4

12 0*9933 . 0.9348 0.9929 0.9939
13 0.9367 0.9916 0.9852 0.9969
14 0.9911 0.9080 0.9840 0.9972
15 0.9855 0.9973 . 0.9824 0.9856
16 0.9942 . 0.9907 0.9976 0.9927
17 0.9943 0.9934 0.9933 0.9878
13 0.9965 0.9943 0.9948 0.9931
19 0.9316 0.9769 0.9940 0.9926
20 0.9914 . 0.9855 0.9964 0.9890
21 0.9765 0.9954 0.9960 0.9974
22 0.9878 0.9363 . 0.9955 0.9924
23 0.9700 0.9850 0.9912 0.9826
24 0.9332 0.9814 0.9362 0.9915
25 0.9904 0.9906 0.9867 0.9961
26 0*9957 0.9853 0.9764



27 0.9378

28 0.9934

29 0.9930,

30 0.9900

31
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4

0.9915

0.9892

0.9397

0.9919

0.9975
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bosParameters o f exponential curve y  «  as 
fo r twelve-weeJ:Q$/ftP Hales)

Table 32

a b

1 33,4636 0,3037

2 32,9951 0.2682

3 31,5739 0.2770

4 32,9168 0.2323

5 29,9263 0.3063

6 31,9201 0.2666

7 31.4594 Q.2684

8 32.7958 . 0.2847 .

9 27.2909 0,3193

10 28.0232 , 0.3016

11 ’ 30.6988 . 0.2985 .

12 29,7005 0.2976 .

13 29,2735 . 0.2868

14 29,9751 • 0.2984 .

15 33.4823 0.2930
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Table 32(contd.)

1 2

16 30.1263 0.2991

17 25.1579 0.2792

18 27.1379 0.2802

19 28.3377 0.2875

30 27.7746 0.2709

21 27.8175 0.297S

22 31.9316 0.3049

23 25.2649 0.2905

24 23.0081 0.2965

23 25.8030 0.3149

26 30.9495 0.2651

27 37.8036 0.2944

28 22.4556 0.2343

29 25.6438 0.3068

30 30.5336 0.2766

31
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jw
Parameters o f exponential Curva y a a e  fo r 

twalva-i-joaksC PiLP Femnlaa)

Tafcia 33

a . h

1 33*0920 0.2631

2 29*2753 0.2894

3 .33*8055 0.2752

4 32*0977 0.2552

5 .27*4550 0.2615

6 .28*5659 0.2775

7 27.5380 0.2751

Q 34*4519 0*2641

9 34.4243 0.2799

10 30.2663 0.2760

11 31.4076 0.2242

12 23.7544 0.2742

13 32.0769 0.2033



106-

Table 33 (Contda )

b

14 33.4955 0.2608

15 23.2267 0.2839

16 31.6767 0.2641

17 31.8169 0.2709

13 35.5214 0.2445

19 27.8750 0.2335

20 32o2918 0.2705

21 32.5604 0.2329

22 30.2007 0.2634

23 30.5629 0.2676

24 31.5549 0.2816

25 36.2320 0.2697

26 30.2076 0.2705



- tecParsneters o f exponential curve y *  sa fo r

twelve-v;«Qks(wl* Males)

Table 34

a b

1 27.1767 0.2337

2 30.4326 0.2326

3 27.2267 0.2331

4 30.0041 0.2376

5 24.9530 0.2967

6 20.0347 0.2979

7 30.1673 0.2895

8 22.O0QS 0.2929

9 30.2972 0.2990

io 27.3339 0.2900

li 31.7310 0.2736

la 29.0009 0.3005



100-

Tabic 34(Cont<3»)

a b

13 23*4191 0*2691

14 20 *4443 0.2960

15 24*6926 0*2829

16 33.7707 0.2706

17 24.7030 0*2474

19 23*5423 0.2977

19 30.2679 0.3029

20 26.9093 0*2824

21 20.6821 0* 2661

22 31*1426 0.2780

23 34.4102 0.2608

24 21*5242 0.3121

25 26.7681 0.2508
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Parsneters o f  Exponential curve y *  oe** 
fo r twelve î aakcCv’2j females)

Table 35

a b

1 30.3835 0.2394

2 20.9359 0.3019

3 27.3145 0.2523

4 25.9893 0.2679

S 27.6422 0.2887

6 23.5912 0.2721

7 24.5727 0.2515

3 24.6456 0.2752

9 26.6990 0.2603

10 31.7852 0.2611

11 27.7573 0.2916

12 35.3336 . 0.2677

13 23.3117 0,2752

14 22.1010 0.2366

15 22.4334 0.2354

16 29.3136 0.2767
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Table 35( C£>nt{3.)

a b

17 34.1624 0.2622

ie 22.9564 0.2675

19 33.0793 0.2578

20 29.2929 . 0.2362

21 33*9723 0.2523

22 33.5325 0.2552

23 27.2924 0.2403

24 27.7827 0.2710

25 30.9910 0.2600

26 28.2728 0.2813

27 23.7315 0.2605

23 26.6010 0.2886

29 31.5853 0.2936

ao 33.2772 0.2709

31 31.3131 0.2811

i
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Relative Growth rates o£ Chicks fo r Twelve 
weekc(exponential curve)

Table 36

(F ^ a le s )

1 36.16 30.74 33.48 33.56

2 30.76 33.56 32.66 35.24

3 32.02 31.68 32.72 28.76

4 32.62 29.07 33.32 30.72

5 35.85 29.98 34.40 33.47

6 30.35 31.93 34.74 31.27

7 30.79 31.67 33.53 28.69

a 32.94 30.23 34.03 31.63

9 37.63 32.30 34.85 23.73

10 30.20 31.78 33.64 29.84

11 34.78 24.13 31.47 33.36

12 34.65 31.55 35.05 30.70

13 33.22 32.75 30,88 31.68

14 34.77 29.77 34.45 33.19

IS 34.72 32.83 32.70 33.16
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T&ble 36 (Confcd.)

w 1 2 3 4

16 34.06 30.23 31.07 31.83

17 32.21 31.11 20.07 29.93

13 32.34 26.43 34.63 30.67

19 33.31 33.44 35.38 29.41

20 31.11 31.06 32.63 33.14

21 34.69 26.22 30.49 20.70

22 35.65 30.80 32.05 29.07

23 32.71 30.60 29.80 29.25

24 34.51 32.52 36.63 31.23

25 37.01 30.69 29.54 29.69

26 30.36 31.06 32.47

27 34.23 29.75

23 32.88 33.46

29 35.80 > 34.12

30 31.86 31.11

31 ' ■ 32.46
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Analysis o f variance o£*£>* values (exponential curve) for
Twelve weeks*

Table 37

Source d£ Mss F

Between - Groups 3 0.003
*+

13.05

Kithln groups 103 0.0002 -

-----GD fo r Comoarioon Between _ Mean Table
ALP ALP

-  (Males) (Females)
WL Vtli h

ALP(Males) 0*007335 0*007464 0.007059 0.2904
ALP( males) 0.007713 0.007328 0.2630
ML* (Males) 0.007408 0.2842
ttL ( Females) 0.2624
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Table 38

Correlation between observed and expected body weights o£ chicks 
£or twelve weeks CExponential)

ALP
(Males)

ALP
(Females) (Males)

VJL
(Females)

1 0.9652 ■ 0.9875 0.9953 0.9735
2 0.9825 0.9741 0.9637 0.9741
3 0.9881 0.9812 0.9920 0.9763
4 0.9883 0.9363 0.9752 0.9436
5 0.9837 0.9935 0.9956 0.9516
6 0.9749 0.9790 0.9067 0.9775
7 0.9939 0.9942 0.9833 0.3919
0 0.9098 0.9948 0.9091 0.9381
9 0.9571 0.9636 0.9859 0.9859

10 0.9758 0.9774 0.9762 0.9831
11 0.9781 0.9886 0.9911 0.9729
12 0.9904 0.9907 0.9721 0.9624
13 0.9862 0.9783 0.9387 0.9953
14 0.9739 0.9662 0.9862 0.9950
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Table 33( ContcS*)

1 2 . . . -3.......  __ 4
15 0,9701 0.9966 0.9674 0.9869 •
16 0,9342 0.9769 0.9932 0.9920
17 0.9827 0.9839 0.9392 0.9735
IS 0.9849 0.9942 0.9962 0.9956 •
19 0.9766 0.9661 0.9762 0.9848
20 0.9904 0.9790 0.9909 0.9630 -
21 0.9639 0.9923 0.9960 0.9862
22 0.9654 0.9896 0.9897 0.9731
23 0.9611 0.9799 0.98S1 0.9809
24 0.9777 0.9713 0.9852 0*9889 -
25 0.9835 0.9674 0.9723 0.9830
26 0.9873 0.9735 0.9684 -
27 0.9733 0.9913
23 0.9943 0.9878
29 0.9902 0.9559
30 0.9873 0.9924
31 0.9909
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y  *Twelve weak«( ALP MsLaa)

Table 39
Parameters o f  Logos t i c  curve 10  ̂ a  a + be?5 for

a b c

1 66.1130 2665.9669 0.6621

2 78.6394 2574.5231 0.7149

3 65.4081 2651.4362 0.7171

4 52.5515 2516.4297 0.7163

5 , 91.7718 29Q0.2774 0.6523

6 107.3442 2461.3990 0.6300

7 72.7153 2698*9445 0.7211

8 64.0488 2551.8370 0.7062

9 81.977S 3331.8308 0.6224

10 14.8245 2325.5433 0.7240

11 70.4967 2764.0513 0.6847

12 33.9246 2707.3791 0.7164

13 -3.1972 2636.1848 0.9478

14 78.2776 2956.8740 0.6754

IS 51.0665 2557.3510 0.6938

16 46.6318 2727.5741 0.7053
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Table 39 {GontcU)

1 2 3

17 70.2209 3255.7474 0.7201

18 84,6337 3048.4975 0.7009

19 —0,5003 2711.7255 0.7463

20 1.5474 2701.9758 0.7616

21 27.3399 2835.8523 0.7221

22 47.6334 2593.4843 0.6933

23 -9.8854 3009.0955 0.7445

24 34.9783 2905.4868 0.7158

25 44.9026 3095.3893 0.6957

26 127.1269 2839.5944 0.6917

27 68*0675 2399.4065 0.6715

23 -63.0419 3314.4973 0.7711

29 -4.5177 2927.3944 0.7350

30 —3.6146 2597.6365 0.7545
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Table 40
3S

y
' twelve vjsg}:q(ALP Females)

Parameters o f Logestia curve 10  a a + bo* for

a b c

1 79.8278 2539.7319 0.7138

2 84.3478 2992*4226 0.6851

3 101.2093 2685.0535 0.6819

4 112.3055 2761.9477 0.7129

5 74.8709 2976.5372 0.7343

6 92.2131 3015.4455 0.7015

7 81.3G2S 2974*0533 0.7189

8 73.0377 2477.1623 0.7223

9 79.2544 2567.3423 0.6926

10 40.2345 2672.0220 0.7693

11 101.4822 2717.4332 0.7615

12 45.5333 2778*3059 0.73S4

13 109.7150 2330.4699 0.6637
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Tabio 40jCbntd.)

a b 0

14 118.5476 2655.1290 0.6954

15 111.6290 3612.5212 0.6990

16 74.5158 2621.0951 0.7267

17 103.9904 2759.6988 0.6910

13 156.5653 3521.6728 0.7119

19 . 3.3123 2883.9309 0.7403

20 103.5488 2729.8910 0.6916

21 •*68*2583 2400.5394 0.8143

22 53.1233 2729.8539 0.7346

23 64.2204 2735.7101 0.7299

24 58.6106 2659.1954 0.7128

25 ISO. 3069 2690.0750 0.6610

26 136.2975 2950.9715 0.6806
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TabXe 41

Paranetera o f  Logaatia Curve IQ <■  a *> focf for

Twolvo wcckaC V& Males)

a b c

1 51*1138 2908.7736 0.7165

2 98.0564 2911.4410 0.6925

3 14.0483 2811.3752 0.7473

4 75.2850 2828.3662 0.6981

5 22.3791 3055.1769 0.7320

6 -160.7895 3461.7828 0.7360

7 123.9018 3213.2358 0.6442

8 -36.3394 3290.6646 0.7623

9 72.6129 2790.0716 0.6866

lO 0.4790 2899.7161 0.7422

11 91.1524 2713.9224 0.7035

12 96.6413 3076.5648 0.6552

13 -85.4786 3210.3099 0.7878
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Table 41 (ConteU)

1 2 3

14 46*5593 2955.4670 0.7057

15 -50.0457 3130.1099 0.7636

16 93.2084 2578.1384 0.6993

17 97.3152 334Q.1509 0.7470

18 —59.4315 3070.2361 0.7654

19 97.1356 3143.8014 0.6449

20 64.6252 2979.2070 0.7102

21 57.0232 2761.5746 0.7432

22 130.3110 2945.7962 0.6607

23 82.7252 2500.5543 0.7196

24 -31.4454 3277.6732 0.7620

25 97.0433 3112.1617 0.7320



Table 42
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x

7
Twelve weeks (w& females)

Pareniatera o f Logsatla curve 10  » a + be Ssr

a b C

1 95.9604 2933.4640 0.6699

2 -40.1450 3538.7902 0.7300

3 87.1029 2921.3565 0.7428

4 -4.3344 3097.8299 0.7560

5 111.0199 3241.6301 0.6697

6 123.4539 3164.9644 0.6318

7 90.1409 3250.1878 0.7490

e -43.2304 3104.5835 0.7730

9 34.0950 3021.2014 0.7554

10 121.1543 2796.1447 0.6975

11 112.9184 3269.5116 0.6633

12 142.9129 2916.3295 0.6410

13 59.1719 2801.8192 0.7169

14 63.0502 3646.6902 0.7115

15 ’19.0588 3534.9233 0.7396
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T able  42 ( C o n td .)

1 2 3

16 53*4551 2977.8694 0.7240

17 121.5033 2719.0934 0*6843

18 120.0731 3384.0546 0.7201

19 139.1120 2771.7523 0*6866

20 11.5627 3097.3339 0.6677

21 129.0548 2679.6503 0.6994

22 129.8010 2491.4200 0.6716

23 69.6240 2952.0803 0.7554

24 135.0773 3104.2392 0.6040

25 138.8442 2809.0307 , Q.6323

26 27.2326 ■ 2893.6029 0.7356

27 -4.7155 2773,6321 0.7719

23 36.3985 3020.9217 0.7254

29 92.9713 2903.2961 0.6653

30 112.6304 2618.8205 0.6914

31 110.0191 2969.9430 0.6703
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In it ia l  body walghtc !£>and *b* values o f  
AtiF(Males)by Reo*a

Table 43

Method*

yo b

1 33 19*3325

2 30 ' 14*6624

3 34 16.6362

4 36 19.0216

S 34 17*7459

6 33 15*5046

7 32 17.6362

3 33 16*6925

9 30 18*3014

10 34 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.)

10 ' ' 34 11.2933

17 30 15.6077

13 34 16.8071

19 33 14.3607

20 36 17.5515

21 34 19.0309

22 40 14.2797

23 32 19.1065

3ft as 19.2342

25 32 16.1340

26 36 18.7466

27 40 16.6649

23 38 17.9039

29 34 16.0433

30 34 17.5273
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In it ia l  body waigfrt and *b8 Valuea o f  
ALP ( females) by Hao’ s Method.

Tabls 44

b

1 34

i

13.0539

2 30 15.0032

3 34 14.3761

4 36 12.9725

5 38 11.7115

6 30 14.6438

7 32 . 12.9072

3 ' 34 ' 15.3336

9 36 13.0068

10 36 - 13.1639

11 32 0.7409

12 36 14.6392

13 32 14.5604
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Table 44 (Contd*)

b

14 36 24 .4406

15 30 23*6471

16 42 16*1066

17 35 14*4179

18 34 12.4233

19 32 17*2349

20 33 22.6103

21 36 , 20.9730

22 34 23,7442

23 36 24,6003

24 36 23.4303

26 32 13*9252

26 34 12.6786



In i t ia l  body weight© and *b# values o f 
V2L (Males) by R ao( s Method.

. Table 45

vJo b

1 32 13.7479

2 34 17.2316

3 34 17.7971

4 34 15.7741

5 34 14.2201

6 30 13.9447

7 23 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
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Table 45  (Ghntd*)

Y„ b

14 32 13,0965

15 32 9 *,6684

16 36 16,4506

17 26 11*8112

13 34 IS*5329

19 30 16*5574

20 33 15*3200

21 34 13,3495

22 36 17*0115

23 36 14*6323

24 30 12*3372

25 32 14*7196



130

TalAe 46

In it ia l  body e ig h ts  and *b* values o f  
v2j ( E^nalos) tej Rao's Method.

X 34 13.0965

2 32 12.7971

3 34 12,6505

4 34 , 13*2601

5 32 11.9246

6 30 12,7117

7 30 11.4003

8 30 12.3422

9 30 11.7952

10 36 22.5690

U 30 22.7782

12 30 10,0053

13 32 13.0634

14 23 11,2367

15 26 11.9423

16 36 16.2714



131-

Table 46  (Oonta*)

y
o

b

17 34 11.6426

18 28 12.3472

19 33 12.7333

20 32 12.8239

21 34 10.7198

22 33 12.4705

23 34 . 12.0488

24 30 12.4749

25 33 11.8085

26 32 10.5137

27 34 13.2056

28 32 . 11.9530

29 34 . 13.4644

30 34 14.1269

31 30 . 11.9363



Table 47
analysis o f  Covariones o£ in i t ia l  body weights y and b values

by Rao* s Method* 0

Source d f SS(2C) S P (jsy ) s s ( y ) deviation df Mss F

Between Groups 3 158.9575 179.3635 305.9236

within groups 100 757.2925 62.9265 307.8923 302.6635 107 2.8236

Total
(Treatment + 

Error)
m 916.25 242.29 693.3159 629.7456 U O

A*
37.3123

(Treatment + 
Error ) -  
Error

*  Treatment.

■

316.6245 3 105.5415
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Table 47 (Cbntd,)

CD for Cssiparlaon between Mean© Adjusted
... Means —

ALP ALP !■& n* *ba h o -  « % s 8{Males) (Female©) (Males) ( Females) Values

ALP (Moles) Q.87S2 0,0346 0,3366 27,0793 16.9650
ALP (Females) 0,9250 0,8637 23.6363 23.5663
i’£* (Moles) 0,8732 15.4217 25.4703
s* < Females) 12.3247 22.4544

To calculate adjusted mean©
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DISCUSSION

The average body weight o f  the day old chicks 

was 33g for ALP males* 34*4615g for ALP females# 33.04g 

for ML male and 32.0645g for HU females* sn the case 

o f the la o t two* average weight was greater than the 

mean weight 31*26g reported by Chabra and 3apra( 1973). 

But leas than the 36g reported fo r males and females 

by Gmeng-Shyang C1954) and the 39*lg reported by Jain 

.■md sharma (1977*. The day old male chicks had a 

higher mean body weight compared with the females o£ 

the oerne genetic group and th is wee in  agreement with 

the findings o f  Bhotnagar gt ,al.( 1964). The ALP day 

old chicles had a higher body weight compared with the 

vjl cliicks,

. Daily incroase in  mean body weight was observed

in the ALP males during the f i r s t  seven days* This 

was also t  rue in  the case o f ALP females except that 

the body weight was almost stagnant on the second and 

third days* ?n V-L males and WL females sudden depress­

ion in  the mean body weight took place in tha fourth 

day though there were increase at a slow rate during the 

f i r s t  thrao days*
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Ihe mean body weights o f i-Sj males and females 

observed in the experiment in  the third week were 

7l*l2g* and 71.3548g» These were less than the corres­

ponding figure© o f l43.0g. and 130.4g. reported by 

Chusng-shyang (1954). The mean body weights o f alp 

males and AL? female© were 78.53g. and 79.3Q77g, and 

these vjere higher than the corresponding figures for 

ffl* males and WL females'.

The fourth week figures fo r wl group did not 

compare favourably with that o f  Reddy jfc _gli.(1965 b ).

The analysis o f  variance o f body weights o f four groups 

at the end o f the 4th week did not show any significant 

difference between groups. However sign ificant results 

were noted in  the in it ia l  body weights o f  the groups.

At the in i t ia l  ©tags, there was no sign ifican t difference 

between mean body weight o f  alp male and ALP female.

In it ia l ly  ALP male had a higher mean weight than 

that o f  kL male. ALP female and HL female. The 

nonsignificancQ in  body weight at fourth week therefore 

indicates that the growth rate o f v£» female and t'L male 

were higher than those o f  the ALP male and ALP female 

during the f i r s t  four weeks. However the fourth week 

body weights o f  WL ware less  than the figures reported ,
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by the a or l ia r  worker** 'Hi a fourth weak mean weitfita 

obtained ware lass than the mean weight o£ 136B7g* 

reported for M* by Chabra and Gupra( 1973) * Those were 

also loss than tha mean weights at fourth week o f  three 

(different Crosses o f  Sussex end Fayouni, breeds*

These results also do not agree with those o f

El—̂ agraby ^  n l* (1969) observed in crosses o f Sussex

end Fayouni breads*

The sixth weak body weights o f  tvL unfavourably 

compares with the findings o f Reddy efc 1965)* The 

eighth week mean body weights ware fa r lass than those 

reported by Reddy (1965 b ), They also da not compare 

favourably with tha observation* o f Brionsa shd Tbmillo 

(1965) with respect to crosses o f  Cornish and vliifca Jtocfc*

Significant differences wera noted in the body 

weighte o f males and females o£ ALP Breed® at tha end 

o f  eighth weak* The alp males had a significant higher 

weight than a l l  the other three groups* This indicated 

that til© ALP males had a higher growth rate than the 

othorthree categories during the period fourth to eighth 

week* The finding that nonsignificant difference existed 

between the male and fern ala in  groups at fourth and
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also at eighth week Is  In  contrast with the findings o£ 

Bhatnagar ,gt £&.<1964) and Reddy ^*(1965 a)* The 

eighth wash mean weights o f  ALP males and females were 

higher than those o£ Auatralorps and Fayouni observed 

by si-Magraby e t £^*(1969)»

Ihe tenth week body weiegtta o f  v& had an extre­

mely unfavourable comparison with the findings o f 

Saekl e t  a l* (1963), Tanabe at ^*(1965)# Pcres(1970) 

Reddy gt. <gl*(196S b ), She Eleventh week body ueitfit 

observed in the experiment was loss than h a lf the 

weight reported by Morales (1965).

3he mean weight o f  fWL at the end o f  twelve&h 

week t*as higher than those observed by Chabera and 

SapraC 1973), MondonedoC 1953), noddy et  a l. (  1965 b) 

with chopped straw as l i t t e r  material# and El-Magra- 

by(1969). But i t  compared unfavourably with the obser­

vations o f Reddy e& ^ .(1965 b) with ground nut husk 

as l i t t e r  material and Briones end Tonillot 1965) and 

also with those o f saprenova (1971) for 90 days. 'Hie 

analysis at the end o f  twolveth week indicated s ig n ifi­

cant difference between body weights o f  any pair o f  

groups excepting the two female groups* ALP males had
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a superior growth rate than a l l  other*, next to i t  oane 

the wL males* The growth rates o f the two female groups 

were similar* The males therefore had a s ign ifican tly  

higher growth rate than the female during the period  

eight to twelve weeks m *3 th is was In agreement with the 

findings o f  Tan aba and saaki (1964)* Ihe body weight 

o f  tjl* males at 14th week was less than the weight report­

ed by Path ok and Barsaul (1973)* The corresponding 

weights fo r VJL cited by Singh and Barsaul (1977) and 

Gawecki e t  £l.<1953) were s ligh tly  higher*

On the average the fifteenth  week body weight o f 

Wt» observed in the experiment was higher than the find* 

ings o f Gaweeki e t  al»(1953) but leso than what is  

reported by Singh and Barsaul (1977)*

Uhder Penned and Caged system Sapranova (1971) 

has reported the mean body weight o f  WL male at 120 days* 

Both were leas than the weight observed in  the experi­

ment at seventeen weeks* At 150 days, the weight o f vii 

male3 reported by 3apranov& (1971) was less than the 

findings o f  the experiment.

Though the average weights o f  birds in  the experi­

ment in  the ea r lie r  weeks were loss than those reported 

by come research workers, sim ilar to those o f some others



and higher then thosa by 3 t i l l  others, by the end o f  

23rd week tbs birds In  experiment had higher mean tody 

weitfifco than those reported by earlier workers*

■She andyala at the twentieth week revealed sim il­

ar difference in  body weights as at the end of the s ix t­

eenth weeks* Every group was d ifferen t from every 

other group, the Males having higher mean body weights* 

therefore the growth rates between sixteenth aid twentie­

th weeks wore auch that they helped to maintain the 

in it ia l  d ifference between body v; etch to at the end o f 

the period, Hie analysis at the end o f  twenty fourth 

week revealed that there woo (significant difference 

between a l l  g roups, ihe order o f  mean weights were 

sane bb at the oixteenth and twentieth weeks, thereby 

shewing that growth rates during the twentieth to  twenty- 

fourth week were sim ilar in character to  the growth
A

rates between sixteenth and twentieth weeks.

Hie analysis o f ' b" values associated with modi­

fied exponential fit ted  to body weights o f birds fo r 

twelve week showed that the rates o f  g rowth o f the fema­

les  were not sign ificantly d ifferen t. ihey were d iffe ren t 

fo r  the two male groups* Ihe rate o f growth was higher for 

the MiP males. Ihe oanc was the picture emerged when

-139-
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tii3 analysis o f rates o f growth based on exponential 

curves fit ted  to the weights fo r the sane period, Thus 

the two approaches fo r compering the rates o f  growth 

during the twelve week w ill  y ie ld  seme resu lt. One 

cannot be said to be superior to the other.

The in it ia l body w a is ts  o f  ALP (males) were the 

highest and they have maintained the higher rate o f 

growth both by exponential approach and modified exponen­

t ia l  approach. By the end o f  twelve weeks these 

birds should have higher mean body weights and i t  should 

be higher than the body weights o f  i&> males vftich had 

e lower rate o f growth compared with ALP males. Since 

ALP fan ales maintained lower rate o f growth than both 

males and ALP males, average bod/ wei^it at the end 

o f twelve weeks should be less than those for the other 

two.

THE x#j females had a s ligh t edge In growth rate 

over ALP females and therefore the former is  expected to 

wipe o f f  the in it ia l  d ifference in  body weight as was 

evident from the analysis o f  the fourth week weight and 

hence, at the end o f twaive weeks, the picture that 

would emerge on the basis o f observed rates o f growth 

should be highest mean weight fo r the ALP males, second
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highest fo r  WL males and almost equal weights for the 

two female groups each d iffe ren t from the fevjo male 

groups* The analysis o f the body weights at the end 

o f twelve weeks confirmed this* There was significant 

difference between the body weights o f male groups each 

superior to ouch o f the female groups which ware not 

s ign ifican tly  d ifferen t, .

Ths modified exponential as also exponential gave 

a very good f i t  to the twelve weeks body weights o f tha 

birds as revealed by the high coe ffic ien t o f  correlat­

ion (nearly unity) between the observed and expected 

weights o f  each bird and this was in agreement with the 

observations! o f  Supekl (1966), P i l la l  efc _al. < 1969) and 

Zelanka (1970, 1979•)„ Thus i t  i s  concluded that anal­

ysis o f rates o f growth based on the *b* values o f 

modified exponential and exponential curves fit ted  to 

tiie observed body weights fo r twelve weeks is  exquisit­

e ly  correct*

Analysis o f rates o f growth o f four groups o f 

birds based on exponential curve# showed significant 

difference between the four groups* The very sane 

conclusion was arrived at# when the estimated rates o f 

growth obtained by f i t t in g  Gbmpertz curve for each 

bird were analysed* The exponential fife was very close



142'

fo r weekly xsojlgita for fcvjenfcy-four weeks as Indicate(3 

by high correlation between observed and expected body 

weights* There was in i t ia l  difference between body 

weights o f  birds* Since subsequent rates o f growth

were d ifferen t* the fin a l mean w a is ts  attained by the
\ .

four groups are expected to be d ifferent* The analysis 

o f  twenty four wash's weight stowed that the mean values 

o f the four groups were d istinct and the moan values o f 

ALP males* males* ALP females and WL females were 

in  decending order o f  magnitude* These results* ju s tify  

the va lid ity  o f rates o f  growth as indicated by expon­

en tia l curve* Since* the analysis o f rates o f growth* 

by the exponential approach and Gomperts curve approach 

have given identical results* both approaches are va lid  

for comparing the rates o f growth o f the Sour groups o f 

birds fo r  twenty fDur weeks*

I t  is  a well known fact that f it t in g  exponential 

i s  easier than fit t in g  Comports or modified exponential 

curve to a given data* Hence fbr the comparison o f  . 

rates o f growth* f i t t in g  exponential curve and comparing 

the b® values o f d ifferen t groups through a simple anal­

ysis o f  variance can be recommended and i t  i s  moat 

e ffec tive *
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' *Iha approach o f  Rao (1953) revealed that there 

was sign ificant difference between rateo o f growth o f 

four groups. Each group had a rote o f growth diatinefe 

from others. By this method the rates o f  growth o f 

J&P males. WL males. AIP females, via fenalea wars in 

descending order o f magnitudes, ihe method suggested 

by Rao is  thus equivalent to other approaches, v is . . the 

exponential approach o r modified exponential approach, 

fo r  the comparison of rates o f growth.

Ihe twenty-four wesks actually covered the 

entire period o f growth o f the body weight o f the birds 

because weights at twenty third week and twenty fourth 

week were almost identica l.

She exponential and Ganperta curves gave good 

f i t  to data Sor 24 weeks. However a bettor f i t  was 

given to the data for 12 weeks by the exponential aid 

fod ified  exponential forms.
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with a view to compare rata© o f growth o f 

domestic fowl© an experiment waa in itia ted  on October 23# 

1930. I t  consisted o f 112 day old chicks o f which 30 

were Austrolorp males# 26 Auatralorp females# 25 vtiifce 

Leghorn males and 31 white Leghorn females* Body 

weights o f those birds were recorded for twenty-four
i*

weeks at weekly intervals along with daily weights for 

sevan days# rihe chicks were hatched end reared at 

Kerala Agricultural University Poultry Farm# Manr.uthy# 

under same feed formula and identical management 

practices# *he weights o f birds when plotted against 

time approximated a sigmoid curve.

Ihe in it ia l body weights wore 35g. for Australorp 

males# 34.46i5g* for Auatralorp females# 33.01 g. for 

UL males and 32.0645g. for v&» feraaleo* i t  was 45.9333g. # 

4S#2033g*# 42g*# 42.32g. # respectively on the seventh day* 

In. general# males in each genetic group had a higher 

■ mean weight on the f i r s t  seven days and the Australorp 

group outwayed the other. The White Leghorn group 

recorded a degrowth in body weight on the fourth day 

which eventually improved from next day onwards.
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A plateau In body weight was observed during the 

twenty-third week in almost a ll the birds and the 

overa ll increase in the average body weight during 

the twenty-four weeks was about i323g# fo r ALP raale3, 

I454gw for ALP females# I324g« for Wiite Leghorn .males 

and I270g# for White Leghorn females# The analysis 

o f variance o f in it ia l  body weights o f four categories 

o f birds revealed significant difference between males 

o f the genetic groups# females o f  the genetic groups# 

and Australorp males and 'b ite Leghorn females# The 

in i t ia l  differences ha tween the groups was not maint­

ained at a l l  la ter stages# At the end o f the fourth 

week there was no sign ificant difference between the 

groups#

Difference between the groups emerged s ligh tly  

during the aighth week# The analysis o f  variances 

showed that the groups were not homogeneous aid this 

was due to higher body weights o f Augtralorp males 

compared with those o f  the other three# The d iffe r -  

• cnce between the group was more v is ib le  during the 

twelfth week# Nan-significance was observed only 

between femalesof the two genetic groups# But at the
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sixteenth week a l l  the four groups were sign ificantly 

d i f fe r  ait* Tnia feature was found to eaieta in  the 

twentieth and twenty-fourth we ah a*

As the pattern off growth approximated a 

sigmoid curve, the models considered for describ­

ing the growth were exponential, modified exponent­

ia l#  Comparts and logostlc* Barring modified expon­

en tia l e l l  others could be fit ted  fo r twenty-four 

weeks data* Exponential was found to give good f i t  

to  the data in individual birds with a correlation 

between observed and expected body weight* around 0*9 

The form off the exponential considered was

y ** astm

The mean value off b# was 0.1639 for Australorp 

moles, 0.1572 for Australorp ffomolea 0.1641 for i-Jhite 

leghorn moles and 0,1527 for ttiite  leghorn facials a.

The compound rate off growth during twenty-feur weeks 

was 18.41 percent fo r  Australorp males 17.03 percent 

fo r  Australorp females, 18.85 percent for i Silts Leghorn 

males end 16.48 percent fo r v£iite leghorn females.

The analysis off *b* values fo r  the four groups showed 

that groups ware not homogeneous. The rate off growth
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was the highest for Australorp males* second highest 

for vSiite Leghorn males* next height for Australorp 

females and the least for white ^a^om  females*

The form o f Comports talien was 

log  y »  log  a + cx (lo g

*Zhe relevant analysis also showed that the rates o f 

growth was d istinct in  each group, “Ihe Logistic  curve 

fitted * indicated the 3ame conclusion.

Modified exponential in  the form 

y to gjj^ ■' c

was fit ted  to twelve week body weights o f  each o f the 

112 birds* The mean values o f *b* was 1*2746 fo r 

Australorp males* 1*2272 for Australorp females* 1*2506 

for t-Siita Leghorn males and 1.2246 for white Leghorn 

females* The analysis o f *b' values led to the In fer­

ence that the groups were not homogeneous. There was 

sign ifican t difference between the rates o f growth o f 

moles and females o f  each genetic group* and vSiite 

Leghorn male had a higher growth rate than the 

Australorp female* 3he correlation between observed 

and expected weights was nearly unity in a l l  cases.

For the soke o f comparison* the exponential was 

fit te d  to body weights o f  twelve weeks* 'the f i t  was 

extremely good and correlation between observed and
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expected was nearly unity and this showed that 

exponential also described exquisitely the growth 

during the period* 'Ihe * b1 values were 0*2904 £or 

Auatralorp males# 0*2630 for Auatralorp females#

. 0*2842 fo r th ite  l*e$iorn males and 0*2624 for vlilfce 

heghorn females* "iho compound rate o f  growth by 

exponential was 33*71 percent for Auatralorp males# 

30*75 percent fo r Auatralorp females# 32*39 percent 

fo r White heghom males and 30.64 percent fo r 

teiite Leghorn females*

The analysis o f  * ba values led to tile same 

conclusion as in the corresponding analysis fo r  modi­

fied  exponential* F itting modified exponential and 

exponential was therefore identical fo r  twelve weeks o f 

body weights*

thI f  g^ is  die time matameter at the 1 

intensal# increase in  weight during the in terval *i* 

i s  taken as b by Rao <1958). 'Hie relevant analysis 

o f covariance with in it ia l  body weight as concomitant 

variable showed that rates o f growth o f a l l  the four 

groups were distinct* By th is method the rates o f 

growth o f Auatralorp males# Sihite Leghorn males# 

Auatralorp female and ttiite Leghorn females were in



decen&ing order o f  maiyiituda*

In general, the method suggested by Rao is  

equivalent to the other approaches v is * , f it t in g  

the exponential or Comparts and comparing the 

values o f  the parameter or function o f the para­

meter representing re la tive  growth.

Twenty-four week3 were actually found to 

cover the entire period o f  growth o f  bocSy-weights o f  

birds, because the weights at the twenty-third 

week and twenty-fourth weak ware almost similar.

She exponential aid Gomperts curvee gave 

equally good f i t  to data. However better f i t  for 

12 weeks o f the data was given by exponential and 

modified exponential.
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ABSTRACT

Under uniform feed formula and Identica l management 

practices# • 30 Australorp ( ALP) males# 26( alp) Females#

25 Uhite Leghorn (ttf*) males and 31 (UL) females# wore 

reared fo r  24 weeks in  Kerala Agricultural University 

Poultry Farm, Hannuthy to study their growth patterns.

die in it ia l  mean body weights o f  chicks were 

35g*^ for ALP males# 34*46iSg*,. for alp females# 33*o4g, , 

fb r bL males# 32.0545g.,, for Hj females* 'Throughout 

the experiment males in each genetic group had a higher 

mean weight then femaloa# A plateau on the body weight 

was reached by the end o f 23 weeks in  almost a ll birds# 

indicating that 24weeks completely covered the growth 

period* By the end o f the experiment the mean body 

wei$it was 1053g*. for ALP males# 14S3*4615g*# &>r 

alp females# 1556*8g*# for VJL males# 1306* 129Og# for ML 

females* .

'Though there was no significant difference 

between the groups at the end o f the fourth week* 

a lgn lf leant differences between pairs were observed 

a fter 16 weeks*
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suitable £br f i t t in g  bod/ weight® for 24 weeks* the 

f i r s t  two gave extremely good f i t *  Modified expon­

en tia l was good only for data o f  twelve weeks*

when growth rates for twenty four weeks were 

. compared on the basis o f the f it te d  curves for a l l  

birds the conclusion arrived at was the same for 

exponential and Gompert2 curves* The rates o f  growth 

for ALP males* to males* ALP females to females 

&A were in the descending order o f  magnitude/ they 

were sign ificantly d ifferen t* Same was the inference 

obtained when Rao*3 method o f  comparing rates o f growth 

was adopted* The result obtained fo r  comparing the 

rates o f growth by fit t in g  Exponential and Modified 

exponential fo r the body weights o f birds,'; fo r 12 weeks 

were similar* Both the curves gave very satisfactory 

f i t  to the date. The coe ffic ien t o f correlation 

between the observed and expacted body weights was 

nearly unity in  almost a ll cases*


