
PERFORMANCE OF DESI X EXOTIC 
CROSS-BRED LAYERS

By

M. V. J A Y A N T H Y

THESIS
Submitted in partial fulfilment of the 

requirement for the degree

i t e t e r  of ITe te rm a rp  Science
F acu l ty  of Veterinary and Animal Sciences 

Kerala Agricultural University

Department of Poultry Science 
COLLEGE OF VETERINARY AND A N IM A L  SC IENCES 

Mannuthy Thrissur

1992



I % o  3 >& ^

^  5
T f \  {  I P £



D EC LA R A T IO N

I  h e re b y  d e c la re  th a t t h i s  t h e s i s  e n t it le d  PERFO RM A N CE  

OF D E S I X  EX O T IC  CROSS BR ED  LA Y E R S  i s  a b o n a f id e  re c o rd  of 

re se a rc h  w o rk  done b y  me d u r in g  th e  c o u rse  o f my re se a rc h  and

th a t  t h i s  t h e s i s  h a s  not p r e v io u s ly  fo rm ed  the  b a s i s  fo r  the aw a rd

to me o f any  degree  d ip lo m a  a s s o c ia t e s h ip  f e l lo w s h ip  o r  o th e r

s im i la r  t i t le  of any o th e r U n iv e r s i t y  o r  S o c ie ty

M annuthy 

I I  8  1992. M V JAYANTHY



CERTIFICATE

Certified  that th is  the sis  entitled PERFORMANCE OF DESI 

X EXOTIC CROSS-BRED LAYERS is  a record of research work done 

independently by Ms M V Jayanthy under my guidance and superv ision  

and that it  has not p rev iously  formed the b a sis  for the award of 

any degree fe llow sh ip  or assoc iatesh ip  to her

Mannuthy 
7 ft 1*-

Dr Leo Joseph
(Chairman A d v iso ry  Committee) 

A ssoc iate  professor 
Department of Poultry Science



CER TIFIC A TE

We, the undersigned members of the A d v iso ry  Committee 

of Ms M V Jayanthy, a candidate fo r the degree of Master of 

Veterinary Science in  Pou ltry  Science agree that the th e s is  entitled  

PERFORMANCE OF DESI X EXOTIC CROSS BRED LAYERS may be 

subm itted by M s M V Jayanthy in  p a r t ia l fu lfilm ent of the requirement 

for the degree

Dr Leo Joseph
(Chairm an, A d v iso ry  Committee) 

A ssoc iate  P ro fesso r  
Department of Pou ltry  Science

D irector, CASPS  
Mannuthy

A ssoc ia te  P ro fesso r  
Department of Pou ltry  Science

D r Stephen Mathew
A ssoc iate  P ro fesso r  

Department of Animal Breeding and Genetics

Mathew

External Exam iner



ACKNOWLEDGEMENT

I  extend my deep gratitude  to Dr Leo Joseph A ssoc iate

P ro fe sso r  Department of Pou ltry  Science (Chairm an A d v iso ry

Committee) fo r h is  in sp ir in g  guidance keen interest constant 

encouragement and a l l  the sincere  e ffo rts  he has taken throughout

the stu dy  and fo r the preparation  of th e s is

I  record  my profound apprec ia tion  and thanks to Dr A Rama 

krishnan  D irecto r Centre fo r  Advanced Stud ies in Pou ltry  Science  

fo r  the tim e ly  he lp  and guidance w hich was of immense help  to

me throughout the course of my study

I  am very  much o b lige d  to Dr G Reghunathan N a ir  A ssoc ia te  

P ro fe sso r  U n iv e rs ity  P ou ltry  Farm (Member A d v iso ry  Committee)

fo r p ro v id in g  necessary  fa c i l i t ie s  and the tim ely help

I  e x p re ss  my profound gratitude  to Dr Stephen Mathew

A sso c ia te  P ro fe sso r  Department of Anim al Breeding and Genetics 

(Member A d v iso ry  Committee) fo r h is  he lp  and guidance

I  am deep ly  indebted to Dr A K K Unm Sen ior Sc ien tist

A l l  In d ia  Co ordm ated  Research Project on Pou ltry  for Eggs for  

h is  va lu ab le  suggestions encouragement and help  throughout the 

course of my study

I  am thankfu l to Dr P A Peethambaran and Dr K Narayanankutty  

fo r the he lp  and a ss istan ce  rendered

I  e x p re ss  my deep gratitude  to Dr A G Geo for the tim ely  

and s in ce re  help  offered throughout the course of my study I  a lso  

p lace on record  my thanks to Dr B Padmakumar fo r h is  sincere  

he lp



I  am ex tre m e ly  g ra te fu l to D r P A n ith a  D r E John Jacob

and D r T P R e jiku m ar S e n io r  M V Sc  s c h o la r s  fo r  t h e ir  immense

h e lp

I  g r a te fu lly  a ckn ow led ge  the  s in c e re  h e lp  o ffe red  by

Sm t L a ly  John fo r  the  a n a ly s i s  o f da ta

I  am g ra te fu l to  K e ra la  A g r ic u lt u r a l  U n iv e r s it y  fo r  the  aw a rd  

o f Jun ior F e llo w sh ip

I  w ould  l ik e  to take  t h is  o p p o rtu n ity  to e x p r e s s  my th a n k s  

to  a l l  s t a f f  m em bers m  the  Departm ent o f P o u ltry  S c ien ce  and th o se  

who h e lp e d  d ir e c t ly  o r  in d ir e c t ly  in  b r in g in g  out t h i s  t h e s is

L a s t  but not the  le a s t  I  e x p r e s s  my h e a r t fe lt  th a n k s  to 

my b e lo v e d  p a re n ts  b ro th e r  and s i s t e r  who h ave  a lw a y s  been the

so urce  o f in s p ir a t io n  and w hose b le s s in g s  and encouragem ents h e lp e d  

by  no sm a ll m easure fo r  the  su c c e s s fu l com p letion  o f my s tu d ie s

M V JAYANTH Y



Dedicated to 
my beloved parents



C O N T E N T S

Page No

INTRODUCTIO N  1

REV IEW  OF L IT E R A T U R E  5

M A T E R IA L S  AND M ETHODS 35

R ESU LTS  43

D ISCU SSIO N  65

SU M M ARY 80

R E FE R E N C E S  i  v i

ABSTRAC T



L IS T  OF T A B L E S

T a b le  No T it le  Page No

1 B od y  w e igh ts  of d if fe re n t  b re ed  c r o s s e s  a s 7
re p o rte d  b y  v a r io u s  a u th o rs

2 Age  at se x u a l m a tu rity  o f  d if fe re n t  b re ed  12
c r o s s e s  re p o r te d  b y  v a r io u s  a u th o rs

3 E gg  p ro d u c tio n  of d if fe re n t  b reed  c r o s s e s  17
a s  re p o rte d  b y  v a r io u s  a u th o rs

4 E gg  w e igh t o f  d if fe re n t  b re ed  c r o s s e s  a s  22
re p o rte d  b y  v a r io u s  a u th o rs

5 Feed con sum ption/ feed  e f f ic ie n c y  of d if fe re n t  27
b re ed  c r o s s e s  a s  re p o rte d  b y  v a r io u s  a u th o rs

6 L i v a b i l i t y  m  d if fe re n t  b reed  c r o s s e s  a s 31
re p o rte d  b y  v a r io u s  a u th o rs

7 R e p lic a te w ise  d is t r ib u t io n  o f DNR and DAW 37
c ro s s e s

8 Mean body  w e igh t in  DNR and DAW c r o s s e s  44
a long  w ith  s ta n d a rd  e r r o r

9 Mean sq u a re s  from  ANO VA f o r  body  w e igh t 45

10 Age  at se x u a l m a tu r ity  (A SM  50 pe r cent 47
p ro d u c tio n ) in  DNR and DAW c ro s se s

11 Egg  num ber (Hen hou se d ) in  DNR and DAW 48
c ro s s e s

12 E gg  num ber (Hen d a y )  m  DNR and DAW c r o s s e s  49

13 Mean sq u a re s  from  ANO VA fo r  egg num ber 50

14 Mean egg w e igh t m  DNR and DAW c r o s s e s  52
w ith  s ta n d a rd  e r r o r

15 Mean sq u a re s  from  ANO VA fo r  egg w e igh t 53

16 Mean d a i ly  feed  con sum ption  in  DNR and DAW 55
c ro s s e s



Feed  e f f ic ie n c y  (feed  pen dozen egg) in  DNR
and DAW c ro s s e s

Mean sq u a re s  from  ANO VA fo r  feed  con sum pt­
ion  and feed  e ff ic ie n c y

M o r ta l it y  (p e r  cent) in  DNR and DAW c ro s s e s

Mean sq u a re s  from  ANO VA fo r  m o rta lit y  (21 40 
w eeks t r a n s fe r re d  data)

Egg  q u a lit y  t r a i t s  in  DNR and  DAW c ro s s e s
at 32 w eeks o f  age

Mean sq u a re s  from  AN O V A  fo r  egg w e igh t
Sh a p e  In d e x  and S h e l l  t h ic k n e s s

Mean sq u a re s  from  ANO VA fo r  A lbum en In d e x  
Y o lk  In d e x  and Haugh U n it

O v e r a l l  pe rfo rm ance  o f DNR and DAW c ro s s e s
from  21 to 40 w eeks o f age



L IS T  O F  P L A T E S

T it le  Betw een p age s

N aked  neck  d e s i  m ale and New R ock  fem a le  35 36

N aked  neck  d e s i  m ale  and A u s t r a  W h ite  35 36
fem ale

DNR c r o s s  fe m a le s  58 59

DAW c r o s s  fem a le s  58 59



JJn tto a u ctLo n



INTRO DU CTIO N

T he  In d ia n  p o u lty  in d u s t r y  h a s  fo rge d  ahe ad  a s  one of 

the fa s t  g ro w in g  segm ents not o n ly  in  the  l iv e s t o c k  se c to r  but

a ls o  in  th e  a g r ic u lt u ra l  se c to r  a s a w ho le  d u r in g  the  la s t  two 

decade s T he  to ta l c h ic k e n  p o p u la t io n  in  In d ia  w as e stim ated  to 

be 180 57 m il l io n s  d u r in g  1990 w h ic h  in c lu d e d  139 40 m il l io n

d e s i  b i r d s  and 41 17 m il l io n  im p ro ve d  b i r d s  T h e  e stim ated  egg 

p ro d u c tio n  from  th e se  b i r d s  were 1020 m il l io n  and  23580 m il l io n  

r e s p e c t iv e ly  and In d ia  o ccu p ie s  th e  f i f t h  p lace  in  egg p ro d u c tio n  

m  the  w o r ld  The  p ro je c ted  f ig u re s  of p e r c a p ita  annua l a v a i la b i l i t y  

w ere  30 e gg s  and 444 g p o u lt ry  meat d u r in g  the  y e a r  1990 (Anon 

1990) T h e se  f ig u re s  a re  f a r  be low  the  m inim um  req u irem en t 

recom m ended b y  N u t r it io n a l A d v i s o r y  Com m ittee G overnm ent of 

In d ia  C o n s id e r in g  th e se  a sp e c t s  e f fo r t s  a re  to be continued  to 

enhance the  p ro d u c tio n  o f e gg s  and meat from  v a r io u s  c la s s e s  of 

b i r d s  in c lu d in g  d e s i  s to c k

P o u lt r y  fa rm ing  i s  c o n s id e re d  a s an econom ic e n te rp r ise  

fo r  r u r a l  women unem p loyed  youth  and w eaker se c t io n s  of the

so c ie ty  A lth o u gh  b a c k y a rd  sy ste m  of re a r in g  p o u lt r y  h a s  been 

la r g e ly  re p la c e d  b y  s c ie n t if ic  in te n s iv e  s y s te m s  th e  t r a d it io n a l 

sy ste m  h a s  d e f in ite  ro le  in  d e v e lo p in g  c o u n tr ie s  e s p e c ia l ly  in  

r u r a l  a re a s  The  low  in ve stm en t and  the  low  co st  te ch n o lo gy  

re q u ire d  fo r  t h i s  sy ste m  le n d  i t s e l f  fo r  a d op t ion  m  r u r a l  a re a s  

f o r  im p ro v in g  the c o n d it io n s  of r u r a l  fa rm e rs  P o s s ib l y  because
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In d ia  p a r t ic u la r ly  in  c o a sta l s ta te s  l i k e  K e ra la  K a rn a taka  and

Goa C h ic k e n  re a re d  m  the r u ra l  p a r t s  of th e se  p la c e s  a re  by  

and la rg e  n a t iv e  ( d e s i)  b i r d s

H ig h  m o rta lit y  ra te  and a d v e r s e  e n v iro nm en ta l c o n d it io n s  

w o rk  a s  co u n te rfo rce  to s u c c e s s fu l re a r in g  o f e x o t ic  h ig h  p ro d u c in g  

b i r d s  in  r u r a l  a re a s  un de r the  t r a d it io n a l hom estead fa rm ing

sy ste m  T h e re fo re  it  i s  m ore p ra c t ic a l to im p ro ve  the  p rod u ctio n

m  t h i s  sy ste m  by  s u ita b le  a lte rn a te  te chn o logy  ra th e r  than

in t ro d u c in g  a v a r ie t y  o f t o ta lly  new b i r d s  to th e  v i l la g e r s

U p g ra d a t io n  of d e s i  f lo c k  b y  c r o s s  b re e d in g  w ith  s to c k s  th a t 

com bine  w e ll and p rod u ce  re a so n a b ly  w e ll under the  hom estead 

en v ironm en t i s  p o s s ib ly  th e  m ethod of ch o ice  In  d o in g  so  some

of the  t r a it s  of n a t iv e  b re e d s / v a r ie t ie s  may ha ve  to be re ta ined  

F o r  e xam p le  b ro o d m e s s  i s  a d e s i r a b le  t r a it ,  common to a l l  n a t ive  

b re e d s  T o ta l e lim in a t io n  o f t h i s  t r a it  b y  a p p ro p r ia te  b re e d in g  

te ch n iq u e s  im p ro v e s  egg p ro d u c tio n  but the  r u r a l  fa rm e r ha s  

to  se e k  h e lp  e lse w h e re  f o r  ge ttin g  the  e gg s  incubated  fo r  re p la ce  

ment s to c k  T h e re fo re  the  s t ra te g y  sh o u ld  be to reduce  the

num ber o f b ro o d y  p au se s  ra th e r  than i t s  to ta l e lim in a t io n  T a k in g  

th e se  fa c t o r s  in to  c o n s id e ra t io n  attem pts a re  be ing  made to d e v e lo p  

b i r d s  a d a p te d  to  t r o p ic a l  env ironm en t and t r a d it io n a l sy ste m  of 

re a r in g  w ith  b e tte r p r o d u c t iv i t y

o f th e se  re a so n s  t h i s  sy ste m  i s  s t i l l  p o p u la r  m  r u r a l  a re a s  of
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In  K e ra la  b a c k y a rd  sy ste m  of p o u lt ry  ke e p in g  i s  the  m ost 

p o p u la r  sy s te m  of m a in ta in in g  la y e r s  In  genera l fa rm e rs  o b se rv e d  

th a t p u re  b re d  e x o t ic  c h ic k e n s  d id  not t h r i v e  w e ll under 

b a c k y a rd  sy ste m  In  o rd e r  to  m it iga te  t h is  s itu a t io n  K e ra la  

A g r ic u lt u r a l  U n iv e r s i t y  e v o lv e d  th e  c r o s s  b re d  c h ic k e n  A u s t ra  

W h ite  w h ic h  h a s  a lre a d y  been e s ta b l is h e d  a s  a b i r d  su ita b le  

fo r  b a c k y a rd  re a r in g  T h i s  b i r d  h a s  w h ite  p lum age w ith  sc a rc e  

b la c k  p a tc h e s  H ow eve r the fa rm e rs  h a ve  p re fe re n ce  fo r  b i r d s  

w ith  c o lo u re d  p lum age fo r  h o u se h o ld  re a r in g  New Rock b i r d s  

h a v e  c o lo u re d  p lum age p a tte rn s  su ch  a s  O range b row n  C hestnut 

e tc  D e s i  s t o c k s  a re  the  m ost ad ap ted  fo r  b a c k y a rd  re a r in g  and 

am ong them  N aked  neck  v a r ie t y  i s  re g a rd e d  a s  h a v in g  bette r egg 

p ro d u c t io n  p o te n t ia l I t  i s  e xp ecte d  th a t in tro d u c t io n  o f d e s i  ge rm - 

p la sm  in  any  b re e d in g  p rogram m e fo r  a b a c k y a rd  b i r d  i s  l i k e l y  

to  im p ro v e  the  v i a b i l i t y  and  to h a ve  an a cc e p ta b le  plum age 

co lo u r

T he  N aked  neck (Na) a l le le  i s  dom inant o v e r  norm al 

, MJLttC 9-49)
fe a th e re d  neck  a l le le  (na)^ In  the  a p p a re n t ly  un se lec ted  popu la tion  

of d e s i  b i r d s  th e re  i s  an a p p re c ia b le  p ro p o rt io n  o f Naked neck 

b i r d s  I t  a p p e a rs  to  be d is t r ib u t e d  in  su b  t r o p ic a l  t r o p ic a l  o r 

e q u a to r ia l zones e s p e c ia l ly  m  a re a s  w ith  hot hum id  c lim a te s  (M e rat 

1986)

A  s tu d y  w as p lanned  to c ro s s  the  two b re e d  c ro s se s  v i z  

A u s t ra  W h ite  and  New Rock  fem a le s a v a i la b le  at U n iv e r s i t y  P o u lt ry
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Farm  w ith  N aked  neck  d e s i  m ales p ro cu re d  from  fa rm e r s  and to 

te st  th e  p ro geny  The  A u s t ra  W hite  i s  an egg ty p e  c r o s s  w he rea s 

New Rock  i s  a d u a l p u rp o se  c ro s s

The  p re se n t in v e s t ig a t io n  w as taken  up w ith  the  fo llo w in g

o b je c t iv e s

1 To e va lu a te  the  two c r o s s b re d  la y e r s  v i z  d e s i  (D) x A u s t ra

W hite (AW ) and d e s i  (D ) x  New Rock  (NR) b a sed  on p rod u ctio n

t r a it s  fo r  the p a rt  y e a r  p e r io d  and

2 to s tu d y  the in flu ence  i f  any of N aked  neck  gene on egg

p rod u ctio n  t r a it s



TQevieur ok Jlite.ta.tute.



REVIEW  OF L ITERATU RE

Body Weight

The  body w eight in  la y in g  hens i s  im portant more because 

of i t s  re la tio n  to feed consum ption se xu a l m aturity  and egg w eight 

than i t s  d ire c t  effect on economic re tu rn  Body w eight of la y e r  

type  b ir d s  i s  m easured at the time of housing at sexu a l m aturity  

and at liq u id a t io n  The body w e igh t of d iffe ren t b re e d s,  s t ra in s  

and th e ir  c ro s se s  in v o lv in g  na t ive  b reed s at d iffe re n t ages as 

o b se rve d  by  d iffe ren t w o rk e rs  a re  p resented  in Tab le  1

Huq et_ al_ (1976) reported  that the White C o rn ish  x d e s i 

was h e a v ie r  and weighed 2814 g at se xu a l m aturity  w hereas White 

Leghorn  x d e s i and New H am psh ire  x d e s i weighed 998 and  1700 g 

re sp e c t iv e ly  at se xu a l m aturity  Sah et a l (1984) reco rded  

h e a v ie r  body w eight fo r  d e s i x W hite Leghorn  than fo r W hite 

Leghorn  x d e s i They  a lso  pointed out that d e s i x W hite Leghorn  

were s im ila r  to or h e a v ie r  than tho se  of White Leghorn  Ja in  and 

C how d h ry  (1985) reported  that the b reed c ro s se s  in v o lv in g  d e s i 

show ed low er body w eight than the e xo t ic  b reed s and th e ir  c ro s se s  

The two way c ro s se s  in v o lv in g  d e s i b i r d s  re g is te re d  an ave rage  

body w eight of 1230 85 g at 5 m onths of age and th ree  way c ro s se s  

show ed a h ig h e r  mean body w eight of 1251 g
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M e re g a ll i  (1957) V o lk o v  et  ̂ al^ (1957) A g g a rw a l and S a p ra  

(1972) K a rap e tyan  et  ̂ al^ (1978) A1 S o u d i and A1 Je b o u r i (1979) 

S a e k i and Inone (1980) R a d h a k n s h n a n  and R a m a k r ish n a n  (1982) 

Ham dy et  ̂ ^1_ (1983) Omeje and Nw osu (1986) Thom as and Rao

(1988) and Am er (1991) a ls o  re p o rte d  the  body  w e ig h t s  of d if fe re n t  

b re e d s  and b re ed  c r o s s e s  at v a r io u s  age s H ow eve r d e s i  and i t s  

c r o s s e s  tended  to be l ig h t e r  com pared  to e x o t ic  b re e d s  at a l l  age s

A ge  a t Sexu a l M a tu r ity

Age  a t se x u a l m a tu r ity  (A SM ) i s  ca lc u la te d  a s  age at 50 

p e r cent p ro d u c tio n  in  a f lo c k  An e a r l ie r  m a tu r ity  i s  l i k e l y  to 

y ie ld  m ore num ber of e g g s  -Reports of age at s e x u a l m a tu r ity  in  

v a r io u s  d e s i  b re e d s  and c r o s s e s  a re  p re se n te d  m  T a b le  2

A c h a ry a  and Kum ar (1971) re p o rte d  th a t R hod e  Is la n d  Red 

x d e s i  m atured e a r l ie r  (201 8 d a y s )  fo llo w e d  b y  d e s i  d e s i  x 

R hod e  I s la n d  Red and Rhode  Is la n d  Red Huq et a l  (1976) show ed  

th a t W h ite  Le gh o rn  x  d e s i  m atured e a r l ie r  at 213 d a y s  of age fo llo w e d  

b y  New H a m p sh ire  x d e s i  and  W h ite  C o rn is h  x  d e s i  S a e k i and 

Inone (1980) re p o rte d  th a t W hite  L e g h o rn  m atured e a r l ie r  at 158 9 

d a y s  and Red  jung le  fo w l a t 298 3 d a y s  T h e  re c ip r o c a l  c r o s s e s  

in v o lv in g  th e  W hite  L e g h o rn  and Red jun g le  fow l m atured in  between 

th e se  l im it s  Sah  et al. (1985) po in ted  out th a t d e s i  W hite  L e g h o rn  

x d e s i  d e s i  x W hite Le gh o rn  and W h ite  Le gh o rn  m atured at a ge s 

o f 203 22 184 27 171 06 and 165 59 d a y s  r e s p e c t iv e ly  C h a p e l



T a b le  1 B o d y  w e ig h t s  o f d if fe re n t  b reed  c ro s se s  a s  re p o rte d  b y  v a r io u s  a u th o rs

A u th o rs Y e a r C oun try B reed /B ree d  c ro s s Age Body
w e igh t ( g )

1 2 3 4 5 6

M e re g a ll i 1957 It a ly A rno A d u lt M 3000
F 2200

V o lk o v  et  ̂ a l 1957 K u ch in K uch in A d u lt M 3800
A n n iv e r sa r y F 3000

A g ga rw a l et a l 1972 In d ia d e s i 12 w 590
B la c k  Bengal 656
N aked  neck 629

Huq et a l 1976 B an g lad e sh W h ite  Legho rn  x. d e s i 213 d 998
New H a m p sh ire  x d e s i 240 d 1700
W hite  C o rn ish  x d e s i 274 d 2814

K a rap e tyan  et a l 1978 A rm e n ia E re van  x W h ite  Legho rn 5 m 1625

A l  S o u d i and 1979 Ir a q I r a q u i 1 y 1611
A l  J e b o u n Ir a q u i  c ro s s 1610

W hite Legho rn 1687
New H a m p sh ire 2286

S a e k i and Inone 1980 Japan W hite  Legho rn  (W L) 159 d 1762
Red Jungle  fow l 298 d 887
WL x  Red Jung le  fow l 163 d 1347
Jungle  fow l x WL 182 d 1259

Contd



6

886
1382

876
1546
998

1752

1110
1524

1064
1516
1084
1644

1134
1472

1142
1570

1180
1764

1860
1688
1853
1813

F 562
M 716
F 750
M 777
F 668
M 725

2 3 4 5

1982

1983

1984

In d ia

E g y p t

In d ia

W hite Leghorn  (WL) 

Rhode Is la n d  Red (R IR ) 

A u st ra lo rp  (A LP )

WL x R IR  

WL x A LP  

R IR  x A LP  

R IR  x WL 

A LP  x WL 

A LP  x R IR

A le x a n d r ia  
S i lv e r  Montazah 
Gim mizah 
Bandara

de s i

d e s i x  W hite Leghorn

20 w 
40 w 
20 w 
40 w 
20 w 
40 w 

20 w 
40 w 

20 w 
40 w 

20 w 
40 w

20 w 
40 w

20 w 
40 w

20 w 
40 w

90 dp

20 w

White Legho rn  x d e s i



Tab le  1 Continued

1 2 3 4 5 6

Jain and C how dh ry  1985 In d ia  W hite Leghorn  (WL) 5 m 1306
Rhode Is la n d  Red (R IR ) 1511
d e s i 1036
WL x d e s i 1163
d e s i x WL 1223

R IR  x d e s i 1234
d e s i x R IR  1303

R IR  x WL 1441
WL x R IR  1465
R IR  x (WL x d e s i ) 1249
R IR  x (d e s i x WL) 1363

WL x (R IR  x d e s i ) 1126
WL x ( d e s i x R IR ) 1222

d e s i x (R IR  x WL) 1279
d e s i x (WL x R IR ) 1267

Omeje and Nwosu 1986 N ige r ia  Gold L in k  (G L) x 20 w 1041
Local N ige rian  (LN)
LN x GL 1046
GL (GL x LN) 1123
LN (LN  x GL) 955

Thom as and Rao 1988 In d ia  Kadakanath 20 w 1205

Contd



T a b le  1 Continued

1 2 3 4 5 6

Am er 1991 E g y p t Fayoum i 188 d 1438
D o k k i 4 190 d 1490
Golden M ontazah 164 d 1600
S i l v e r  M ontazah 163 d 1720

M andarah 181 d 1710

M atrouh 167 d 1460

N a ir 1991 In d ia New Rock 20 w 1689
40 w 2009

A u s t ra  W hite 20 w 1172

40 w 1352

d d a y s  w w ee ks m m onths y y e a r  dp  d a y s  o f p ro d u c tio n  M m ale F fem ale
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(1951) M e re g a l l i  (1957) Kam ar et_ al^ (1978) A b d e l Kadan and

E l  H o s s a r i  (1979) Kum ar and A c h a ry a  (1900) Sha rm a  (1980) 

R a d h a k n s h n a n  and R a m a k rish n a n  (1982) Mahm oud et_ al^ (1983) 

C o sta n t in i and P a n e lla  (1985) Omeje and Nw osu (1986) Thom as 

and Rao (1988) and Am er (1991) a ls o  re p o rte d  the  age a t s e x u a l

m a tu r ity  of v a r io u s  b re ed  c r o s s e s  in v o lv in g  d e s i  T h e re  w as no 

u n ifo rm ity  in  the re p o r t s  re g a rd in g  t h i s  t r a it  W h ile  m  m ost ca se s

re p o r t s  re la te d  to age a t 50 p e r cent p ro d u c tio n  o th e r age s w ere

a ls o  re p o r te d  I t  may be o b se rv e d  th a t  d e s i  and d e s i  c r o s s e s  w ere

la te  m  a t ta in in g  se x u a l m a tu r ity  (200 d a y s  and a b o ve  w h ile  e x o t ic  

h ig h  p ro d u c in g  b i r d s  m atured much e a r l ie r  (160 180 d a y s )

E gg  P roduction

T he  num ber of e gg s  p ro d u ce d  m  a c e rta in  time in te r v a l  i s  

g e n e ra lly  u sed  a s  a m easure  of the  p ro d u c t iv e  c a p a c it y  of a hen

un de r s p e c if ie d  en v iron m e n ta l c o n d it io n s  T he  egg p ro d u c t io n  v a r ie s

from  b reed  to  b reed  un de r d if fe re n t  c o n d it io n s  T h i s  p a ram ete r &

can be s tu d ie d  f o r  d if fe re n t  p a rt  p ro d u c t io n  p e r io d s  f o r  conven ience  

p ro d u c t io n  up to  280 d a y s  o f age o f  the  b i r d s  re p re se n ts  the  

p a rt  y e a r  p ro d u c t io n  and th a t up to  th e  age of c u l l in g  (72 w eeks 

o f age) i s  the  f u l l  y e a r  p ro d u c t io n

E gg  p ro d u c tio n  can be e x p re s se d  m  d if fe re n t  w ay s  v i z  hen 

hou sed  p ro d u c t io n  hen day  p ro d u c t io n  and s u r v iv e r  p ro d u c t io n  e it h e r  

a s  num ber o r  a s percen tage  Hen hou sed  m easure i s  m ore in fo rm a t iv e



T a b le  2 Age  a t se x u a l m a tu r ity  o f d if fe re n t  b re ed  c r o s s e s  re p o rte d  b y  v a r io u s  a u th o rs

A u th o rs  Y e a r C o un try  B re e d / B re e d  c r o s s  Age  at se xu a l
m atu rity  (d a y s )

C h ap e l

M a re g a l l i

A c h a ry a  and Kum ar

Huq et_ a l  

Kam ar et a l

A b d e l K a d a r and 
E l - H o s s a r i

Kum ar and A c h a ry a

1951 P u e rto  R ica

1957 I t a ly  

1971 In d ia

1976 B a n g lad e sh

1978 E g y p t

1979 E g y p t

1980 In d ia

N a t iv e  hen 
W h ite  Le gh o rn  
New H a m p sh ire

A rno

R hode  Is la n d  Red (R IR )  
d e s i

d e s i  x R IR  
R IR  x d e s i

W h ite  L e g h o rn  x d e s i

New H a m p sh ire  x d e s i  
W hite  C o rn ish  x  d e s i

Fayoum i x  R IR  
W h ite  B a la d i x R IR

Fayoum i
Rhode  Is la n d  Red 

d e s i

195 0 
192 0 
225 0

162 4

271 6 + 1 9 
204 3 + 4 4 

216 0 + 1 9 
201 8 + 7 9

Age at 20% 213 0
p ro d u c tio n

240 0 
274 0

249 0 
307 0

210 5 + 18 4 
241 7 + 16 2

208 76 + 1 47

Contd



T ab le  2 C ontinued

1 2 3 4 5

Sa e k i and Inone 1980 Japan W hite  Legho rn  (W L) 158 9 + 20 7
Red Jungle  fo w l 298 3 + 38 0
WL x  Jungle  fow l 163 4 + 19 9
Jungle  fow l x  WL 182 2 + 27 5

Sha rm a  1980 In d ia Rhode  Is la n d  Red 217 0

R a d h a k n sh n a n  and 1982 In d ia W hite Le gh o rn  (W L) 182 6
Rama k r  i s  h nan A u s t ra lo rp  (A L P ) 193 4

Rhode  Is la n d  Red (R IR ) 97 4
WL x  A L P 180 8
WL x  R IR 172 6
A L P  x WL 171 0
A L P  x R IR 184 0
R IR  x WL 177 2
R IR  x  A L P 184 4

Mahm oud et a l 1983 E g y p t A le x a n d r ia 157 0
S i l v e r  M ontazah 165 0
G im m izah 167 0
Bandara 186 0

C o n stan tim  and 1985 It a ly New H a m p sh ire  (NH) 172 2
P an e lla W h ite  P lym outh  Rock  (W PR) 219 6

B a r re d  P lym outh  Rock  (B P R ) 193 6
Rhode  Is la n d  Red (R IR ) 187 6
W hite Le gh o rn  (W L) 155 3

\ B PR  x  R IR 181 4
WPR x  R IR 191 0
Golden Comet 158 8
W arren 161 8
Seven  d a y s  h y b r id 177 0

Contd



T a b le  2 Continued

1 2 3 4 5

Sah et_ a l 1985 In d ia W h ite  Le gh o rn  
d e s i
d e s i  x W hite Legho rn  
W h ite  Le gh o rn  x  d e s i

165 6 
203 2 
171 1 
184 3

Omeje and Nwosu 1986 N ig e r ia G o ld  L in k  (G L) 
LN  x  GL 
GL x  (GL x  LN) 
LN  x  (LN  x  GL)

x L o c a l N ige r ia n (LN ) 163 7 
161 0 
168 5 
158 2

Thom as and Rao 1988 In d ia Kadakanath 189 2 + 15 65

Am er 1991 E g y p t Fayoum i 
D o k k i 4
G olden M ontazah 
S i l v e r  M ontazah 
M andarah  
M atrouh

188 4 
190 0 
163 8 
163 0 
181 0 
167 0

Leo 1991 In d ia New Rock 
A u s t ra  W hite

194 0 
184 0
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as i t  ta ke s care  of age at se xu a l m aturity  rate of la y  and v ia b i l i t y  

du rin g  the p e r io d  under stu d y

Rep orts of egg p roduction  by  d iffe rent au tho rs  fo r na t ive  

(d e s i ) b reed s and th e ir  c ro s se s  i s  p resented  in  Tab le  3 Kodm ec 

(1957) reported  that Naked neck b ir d s  produced 140 180 eggs d u rin g  

a p e r io d  of one yea r A c h a ry a  and Kumar (1971) po inted  out that 

egg p roduction  was h ig h e st  fo r  Rhode Is la n d  Red fo llow ed  by  d e s i 

x Rhode Is la n d  Red Rhode Is la n d  Red x d e s i and d e s i They a lso  

concluded that the egg p roduction  d u rin g  summer was h ig h e st  fo r 

d e s i x Rhode Is la n d  Red Jam  et  ̂ al^ ( 1978b) rep o rted  that 2 way 

c ro s se s  in v o lv in g  d e s i b reed produced  h igh e r  egg m ass upto 400

d a y s  of age than th ree  way c ro s se s  The two way c ro s se s  has an

average  egg m ass of 5 05 kg com pared to th ree  way c ro s se s  w h ich  

produced  4 46 kg  du rin g  the same p e r io d  The re p o r ts  ind ica ted  

the p o s s ib i l i t y  of im p ro v in g  p roduction  of d e s i th rough  c ro s s in g  

w ith  Rhode Is la n d  Red (R IR )  and a lso  im p ro v in g  the s u r v iv a b i l i t y  

o f R IR  by in troduc ing  d e s i in he ritance  w ith m arg ina l dec line  in

egg p roduction

Sah et al^ (1985) show ed that du rin g  pe r iod  upto 240 d a y s  

o f age d e s i White Leghorn  x d e s i d e s i x W hite Leghorn  and 

W hite Legho rn  contributed  19 11 26 82 32 09 and 41 83 per cent

hen day egg p roduction  re sp e c t iv e ly  I t  ind ica ted  the s u p e r io r it y  

of d e s i a s male lin e  ra th e r than the re c ip ro c a l c ro s s  and pure
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d e s i Omeje and Nwosu (1986) re p o rte d  th a t  two way c r o s s e s  in v o lv in g  

Lo ca l N ig e r ia n  b i r d s  p ro d u ced  48 89 and 51 65 p e r cent hen day  

p ro d u c tio n  and th ree  way c ro s se s  p rod u ced  49 2 and 51 38 pe r cent 

up to  34 w eeks of age H ow ever the  d iffe re n ce  between the two way 

and th re e  way c ro s se s  w ere non s ig n if ic a n t  Thom as and Rao (1988) 

re c o rd e d  an egg p ro d u c t io n  o f 49 79 eggs d u r in g  300 d a y s  o f age 

in  K adakanath  b i r d s

C h a p e l (1951) M e re g a l l i  (1957) V o lk o v  et a l  (1957) 

A g g a rw a l and S a p ra  (1972) A l  So u d i and  A l  Je b o u ri (1979) Radha  

k r is h n a n  and R a m a k n sh n a n  (1982) and Am er (1991) re p o rte d  the  

©99 p ro d u c t io n  o f v a r io u s  n a t iv e  b re e d s  and b re e d  c ro s se s  w h ich  

a re  se t out in  T a b l^  3

The  re p o r t s  of egg p ro d u c tio n  b y  v a r io u s  w o rk e r s  w ere  not 

d u r in g  id e n t ic a l p e r io d s  H ow eve r p u re  d e s i  b i r d s  had  o n ly  one 

t h ir d  to h a l f  the  p ro d u c tio n  com pared  to e x o t ic  b i r d s  T h e  hen 

day  egg p ro d u c t io n  was le s s  than 30 40 pe r cent and num ber v a r ie d  

from  110 150 fo r  f u l l  y e a r  p ro d u c t io n  C r o s s  b re e d in g  im p ro ve d  the  

egg num ber in  s th e  d e s i  s to c k  a s  e v id e n t  from  the  r e p o r t s  of 

A c h a ry a  and Kum ar (1971) Ja in  et_ al^ (1978b ) and Sah  et  ̂ al^ (1985 )



T a b le  3 E gg  p ro d u c t io n  o f d if fe re n t  b re ed  c r o s s e s  a s re p o rte d  by v a r io u s  a u th o rs

A u th o r Y e a r C oun try B re e d / B re e d  c r o s s C r ite r io n  o f 
m easurem ent

Va lue

1 2 3 4 5 6

C h a p e l 1951 P u e rto  R ic a N a t iv e  P u e rto  R ican Egg  num ber 21 20
upto 120 dp

W hite  Le gh o rn 45 70
New H a m p sh ire 47 80

K od inec 1957 Naked neck 1 yp 140 180

M e re g a ll i 1957 I t a ly A rn o 1 y p 120 40

V o lk o v  et_ al_ 1957 K u ch in K u ch in  A n n iv e r sa r y 1 yp 112 127

D a scu la  et a l 1964 New H a m p sh ire  x  lo ca l 1 y 130 50

A c h a r y a  and Kum ar 1971 In d ia Rhode I s la n d  Red (R IR ) HDP d u r in g 27 47
sum m er

d e s i 22 80
d e s i  x  R IR 33 31
R IR  x  d e s i 28 78

A g g a rw a l and S a p ra 1972 In d ia d e s i HDP 26 44
Naked  neck 22 19
B la c k  Benga l 19 53
A se e l 17 12

C on td



T a b le  3 C on tinued

1 2 3 4 5 6

Jam  et_ 1978b In d ia  W h ite  L e g h o rn  (W L) EM  400 d 6 76
R hod e  Is la n d  Red (R IR )  6 89
d e s i  (D ) 2 26
WL x  R IR  7 U
WL x  d e s i  3 52
R IR  x  WL 7 04
R IR  x  d e s i  4 526
d e s i  x  WL 3 822
d e s i  x  R IR  4 26
WD R 5 29
DW R 4 50
WR D 3 38
RW -D  3 43
RD-W  5 09
DR W 4 09

K a ra p e ty a n  et  ̂ a l  1978 A rm e n ia  W h ite  Legho rn  x E re v a n  1 y p  221 00
W h ite  Le gh o rn  200 00
E re v a n  l in e  1381 183 00

bzado  and  B a c z k o w sk a  1978 Po lan d  New H a m p sh ire  (NH) A P  195 00
W h ite  Le gh o rn  (W L) 183 00
WL x  NH 195 00
W h ite  P lym outh  Rock  x (W L x NH) 202 00

A b d e l K a d e r  and  1979 E g y p t  Fayoum i 90 dp  28 00
E l - H o s s a n  Rhode  Is la n d  Red 35 60

C on td



T a b le  3 Continued

1 2 3 4 5 6

Ja in  et_ al_ 1978b In d ia  W h ite  Legho rn  (W L) EM  400 d 6 76
Rhode  Is la n d  Red (R IR )  6 89
d e s i  (D ) 2 26
WL x R IR  7 1z,
WL x d e s i  3 52
R IR  x WL 7 04
R IR  x  d e s i  4 526
d e s i  x  WL 3 822
d e s i  x  R IR  4 26
WD R 5 29
DW R 4 50
WR D 3 38
RW D 3 43
RD W 5 09
DR W 4 09

K a rap e tyan  et al_ 1978 A rm e n ia  W hite  Legho rn  x E re va n  1 yp  221 00
W h ite  Legho rn  200 00
E re va n  l in e  1381 183 00

5zado and B a c z k o w sk a  1978 Po lan d  New H a m p sh ire  (NH) A P  195 00
W h ite  Legho rn  (W L) 183 00
WL x NH 195 00
W h ite  P lym outh  Rock  x  (W L x NH) 202 00

A b d e l K ad e r and 1979 E g y p t  Fayoum i 90 dp  28 00
E l H o s s a r i  Rhode  Is la n d  Red 35 60

Contd



6

39 60
42 50
44 80
33 10

48 00
32 00

28 30
29 93
22 48
3o 03
43 00
52 97
37 77
34 57
39 77

8 70
9 60

1o 60
13 30
11 10

51 70
56 30
4o 60
47 20

2 3 4 5

1979 Ira q

1980 In d ia

1982 In d ia

1983 In d ia

Native  Ira q u i 
Ir a q u i c ro s s  
White Leghorn 
New H am psh ire

Rhode Is la n d  Red 
W hite Leghorn

W hite Leghorn  (WL) 
A u s tra lo rp  (A LP )
Rhode Is la n d  Red (R IR )
WL x A LP
WL x R IR
A LP  x WL
A L P  x R IR
R IR  x WL
R IR  x A LP

50% WL + 50% R IR  
75% WL + 25% R IR  
75% R IR  + 25% WL 
100% WL 
100% R IR

HDP 1 y

100 dp 

140 180 d HHN

A v  pm

1983 E gyp t A le x a n d r ia  EPP  1 y
S i l v e r  Montazah
Gim mizah
Bandara



T ab le  3 Continued

1 2 3 4 5 6

Sah et a l 1985 In d ia W hite Leghorn 240 d 41 83
d e s i 19 11
d e s i x White Leghorn 32 09
W hite Leghorn  x d e s i 26 82

Omeje and Nwosu 1986 N ig e r ia Gold  L in k  (G L) x Local N ige r ia  (LN ) 34 w 48 89
LN x GL 51 65
GL x (GL x LN) 49 20
LN x (LN  x GL) 51 38

Thom as and Rao 1988 In d ia Kadanath 300 d 49 79

Am er 1991 E gy p t Fayoum i 
D o k k i 4
Golden Montazah 
S i l v e r  Montazah 
M andarah 
Matrouh

1 yp 160 00 
167 40 
199 00 
205 80 
180 00 
192 30

Leo 1991 In d ia New Rock 
A u stra  White

40 W HPP % 47 79 
49 97

d d a y s  w week y yean dp -  d a y s  of p roduction  HDP Hen day p roduction  
EM Egg m ass yp  ye a r of p roduction  AP Annual production HHN Hen housed number

HHP Hen hou sed  p roduction  A v  pm A ve rage  p roduction  pe r month Epp  Egg p roduction  per cent
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Egg W eight

Egg w eight i s  an im portant econom ic t r a it  s in ce  la rg e r  eggs 

fetch better p r ic e  The ave rage  w eight of eggs p roduced  by ce rta in  

na t ive  b re ed s o r  breed c ro s se s  a s reported  by v a r io u s  a u tho rs

are  p resented  m  T ab le  4

Kumar et_ al_ (1971) reco rded  egg w e igh ts of 54 29 47 04

51 06 and 50 2 g re sp e c t iv e ly  fo r Rhode Is la n d  Red d e s i d e s i 

x Rhode Is la n d  Red and Rhode Is la n d  Red x d e s i b i r d s  A gga rw a l 

and Sap ra  (1972) reported  that Naked neck b ir d s  had a low er egg 

w eight of 33 3 g com pared to d e s i B la ck  Bengal and A see l b i r d s  

Jain ^  al^ (1978a) reco rded  an egg w eight of 40 45 g fo r d e s i 

b i r d s  They  a lso  rep o rted  that two way c ro s se s  in v o lv in g  d e s i 

b i r d s  produced  low er egg w eight (48 47 g) than the th ree  way c ro s se s  

in v o lv in g  d e s i (53 88 g) at 400 d a y s  of age Kumar and A c h a ry a  

(1980) reco rded  an egg w eight of 46 02 g fo r  d e s i b i r d s  M ahapatra  

et al^ (1983) reported  that Kadakanath b ir d s  produced  eggs w ith 

an ave rage  w eight of 40 08 g B ir d s  w ith  75 per cent Kadakanath

and 25 per cent White Leghorn  inhe ritance  and b i r d s  w ith  50 pe r 

cent Kadakanath and 50 per cent W hite Leghorn  had egg w e igh ts  

of 48 32 and 46 52 g re sp e c t iv e ly

C hape l (1951) Kodm ec (1957) A b d e l Kader and E l H o ssa r i

(1979) Mahmoud e^ al^ (1983) Sah et al^ (1985) Omeje and Nwosu

(1986) and Thom as and Rao (1988) a lso  reported  the egg w e igh ts



Tab le  4 Egg w eigh t o f d iffe ren t b reed c ro s se s  a s reported  by va r io u s  au thors

Au tho r Year Country  B reed/Breed  c ro s s  Age Egg
w e igh t(g )

Chape l 1951 Puerto R ica

Kodinec 1957

Kumar et a l 1971 In d ia

A gga rw a l and Sap ra  1972 In d ia

Ja in  et a l 1978b In d ia

N ative  Puerto Rican 120 dp 42 25
W hite Leghorn  (WL) 48 25
New H am psh ire  (NH) 52 25
WL x Native  Puerto Rican 45 75
NH x N ative  Puerto R ican 47 50

Naked neck 1 y 58 70

Rhode Is la n d  Red (R IR ) 54 29
d e s i 47 04
d e si x R IR 51 06
R IR  x d e s i 50 25

d e s i 36 70
Naked neck 33 30
B la ck  Bengal 37 30
A see l 36 80

W hite Leghorn (WL) 400 d 58 74
Rhode Is la n d  Red (R IR ) 58 56
d e s i (D) 40 45
WL x R IR 58 49
WL x d e s i 48 73
R IR  x WL 58 23
R IR  x d e s i 47 78
d e s i x WL 49 24
d e s i x R IR 48 11

Contd



T a b le  4 C ontinued

1 2 3 A 5 6

(W L  x d e s i)  x R IR A00 d 56 83
(d e s i  x WL) x R IR 58 1A
(W L x R IR )  x d e s i 50 06
(R IR  x WL) x d e s i A9 A7
(R IR  x d e s i)  x WL 55 62
( d e s i  x R IR )  x WL 53 16

Sza d o  and B a c z k o w sk a 1978 P o lan d W h ite  P lym ou th  Rock  (W PR) 60 00
New H a m p sh ire  (NH) 61 00
W hite  L e gh o rn  (W L) 58 00
WL X NH 60 00
W PR x (WL x NH) 63 00

A b d e l K ad e r and 1979 E g y p t Fayoum i A2 20
E l  H o s s a n R hod e  Is la n d  Red 3A 70

Kum ar and A c h a ry a 1980 In d ia d e s i A6 02

S a e k i  and Inone 1980 Japan W hite  Legho rn  (WL) A v  6  w 57 A0
Red  Jungle  fo w l 3A 80
WL x Jungle  fow l A6 70
Jung le  fow l x WL 48 20

R a d h a k r is h n a n  and 1982 In d ia W h ite  L e gh o rn  ( WL) 280 d 53 20
R a m a k n sh n a n A u s t r a la rp  (A L P ) A3 60

R hod e  Is la n d  Red (R IR ) AA 67
WL x A L P A6 26
WL x R IR 50 75
A L P  x WL 48 80
A L P  x R IR 45 A0
R IR  x WL 47 AO
R IR  x A L P A5 00

C ontd



T a b le  4 Continued

1 2 3 4 5 6

C h o u d h u ry  et al^ 1983 In d ia 50% W h ite  Legho rn  + 46 80
50% R hod e  Is la n d  Red

75% W hite  Le gh o rn  + 47 40
25% R h od e  I s la n d  Red

75% Rhode  Is la n d  Red + 47 80
25% W h ite  Legho rn

100% W hite  Legho rn 45 60
100% Rhode  Is la n d  Red 46 70

M ahm oud et_ a l 1983 E g y p t A le x a n d r ia 48 80
S i l v e r  M ontazah 49 80
G im m izah 53 40
B anda ra 54 10

M a h a p a tra  et a l 1983 In d ia Kadakanath 40 08
A se e l Kagar 45 39
A se e l Pee la 40 64
K adakanath  x W hite  Le gh o rn  (WL) 42 85
Kadakanath  (K adakana th  x WL) 46 52
Kadakanath  x New H am p sh ire 48 32

C o sta n t im  and 1985 It a ly Golden Comet 50 86
P an e lla W arren 50 26

Seven w ay s  h y b r id 46 36

Sah a l 1985 In d ia d e s i  1st EW 22 66
d e s i  x W hite Legho rn 35 50
W hite Legho rn  x d e s i 31 36
W h ite  Le gh o rn 46 08

C ontd



T a b le  4 C ontinued

1 2 3 4 5 6

Omeje and Nw osu 1986 N ig e r ia  G o ld  L in k  (G L ) x Lo ca l 34 w 46 37
N ige r ia n  (LN )

LN  x  GL 45 84
GL x (GL x LN ) 50 59
LN x (LN  x G L) 43 65

Thom as and Rao 1988 In d ia  Kadakanath  300 d 43 05

Am er 1991 E g y p t  Fayoum i A  ew 40 50
D o k k i 4 49 80
G olden  M ontazah 54 50
S i l v e r  M ontazah 53 70
M anda rah  50 40
M atrouh  56 80

Leo  1991 In d ia  New Rock  40 w 47 83
A u s tra  W hite  49 68

S a la h u d d in  and 1991 B an g la d e sh  S ta r  c r o s s  54 73
H o w lid e r  Rhode  Is la n d  Red 52 50

N aked  neck 53 53
Fayoum i 38 37

d d a y s  w w eeks y y e a r  dp  d a y s  of p rod u ctio n  A v  ew a ve ra ge  egg wei-ght
Ew egg w e igh t A  ew a d u lt  egg w e igh t
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of va r io u s  native  b reeds and c ro ss  b reeds at va r io u s  age groups 

It  may be ob se rved  that egg weight o f d e s i b ird s  and 50 per cent 

d e s i b i r d s  were le s s  than 50 g ind ica t in g  the inherent low egg 

w eight in  the d e si b ird s

Feed Consumption/Feed Effic iency

Feed consumption and feed e ffic iency  are  im portant t ra it s  

as fa r  as economy of pou ltry  keeping i s  concerned Feed e ffic iency  

i s  ca lculated  a s k ilogram  of feed req u ired  to produce one dozen 

of eggs Feed e ffic iency  of native  b reeds and c ro ss  b re d s as 

reported  by va r io u s  authors are  presented m  Tab le  5

Aggarw al and Sap ra  (1972) reported  that the four d e s i 

b reeds v iz  N ondescrip t d e s i Naked neck B lack  Bengal and A see l 

consumed 128 93 137 78 104 43 and 135 73 g feed per day,

re sp e c t iv e ly  w ith a co rre spond ing  feed e ffic iency  (feed intake  per 

^9 e99) of 13 06 29 32 14 68 and 42 28 Jam  et  ̂ a l (1978b) po inted

out that d e s i b ird s  show ed a feed e ffic iency  (feed per k ilog ram  

egg m ass) of 8 8 The two way and three  way c ro sse s  in v o lv in g

the d e s i b i r d s  recorded a uniform  feed e ffic iency of 5 4 Karapetyan 

(1978), A l  Soud i and A l Je b ou n  (1979) Satava and E l Ab iad  (1979)

and Hamdy et al^ (1983) a lso  reported  the feed e ff ic iency  and feed

consumption of d e s i and th e ir  c ro s s se s  I t  was noted that d e s i and

th e ir  c ro s se s  consumed more feed per k ilogram  egg mass



T a b le  5 Feed con sum ption/ feed  e f f ic ie n c y  o f d if fe re n t  b reed  c ro s se s  a s rep o rted  b y  v a r io u s  a u th o rs

A u th o r Ye a r C oun try B re e d / B re e d  c ro s s C r ite r io n  of 
m easurem ent

Feed con 
s m ption/  
fe e d
e f f ic ie n c y

1 2 3 4 5 6

A g ga rw a l and S a p ra 1972 In d ia d e s i F e e d / b ird  pe r 
day (g)

Feed pe r kg 
egg m ass (kg )

128 93 

13 06

Naked neck F e e d / b ird  
pe r day  (g)

Feed pe r kg 
egg m ass (kg )

137 78 

29 32

B la c k Bengal F e e d / b ird  per 
day  (g)

Feed pe r kg 
egg m ass (k g )

104 45 

14 68

A se e l F e e d / b ird  per 
day  (g)

Feed p e r kg 
egg m ass (k g )

135 75 

42 28

Ja in  et_ a l 1978b In d ia W h ite Legho rn  (W L) Feed/kg  egg 
m ass 400 d a y s  
(kg )

4 34

R hod e  Is la n d  Red (R IR ) 4 54

Contd



T a b le  5 Continued

1 2 3 4 5 6

d e s i  (DD) Feed/kg  egg m ass 8 80
400 d (kg )

WR 4 06
WD 6 95
RW 3 99
RD 5 57
DW 6 23
DR 5 62
WD R 4 63
DW R 5 02
WR D 6 59
RW D 6 11
RD W 4 81
DR W 5 21

K a rap e tyan  et a l 1978 A rm e n ia E re va n  x W h ite  Legho rn Feed pe r 10 2 10
lin e  c ro s s eggs (kg )

W h ite  le g h o rn  lin e  c ro s s 2 50

A l  S o u d i and 1979 Ir a q I r a q u i F e e d / b ird / d a y 102 00
A l  Je b o u ri (g)

I r a q u i  c r o s s 107 00
W h ite  L e g h o rn 112 00
New H a m p sh ire 125 00

C ontd



T a b le  5 C ontinued

Sata va  and E l  A b ia d

Ham dy et a l

1979

1983 E g y p t

S h a v e r  S ta r  C ro s s  288

T e tra  S L  eggs

A le x a n d r ia

S i l v e r  M ontazah
G im m izah
Banda ra

Feed/kg  egg 
m ass (k g )

Feed/kg egg 
m ass (kg )

3 07 

3 32 

5 oO

5 60
6 00 
6 30

to
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L iv a b i l i t y / M o r t a l i t y

L i v a b i l i t y  i s  one o f the im p o rtan t econom ic t r a it  m  p o u lt ry  

ke e p in g  T he  l i v a b i l i t y  of n a t iv e  b re e d s  and t h e ir  c r o s s e s  at d i f f e r  

ent age g ro u p s  a s  re p o r te d  b y  d if fe re n t  w o rk e r s  a re  se t  out in  

T a b le  6

C h a p e l (1951) re p o r te d  th a t th e re  w as no a p p a re n t  s u p e r io r i t y  

o f p u re  n a t iv e s  o ve r  s ta n d a rd  b re e d s  in  re sp e c t  o f v i a b i l i t y  and 

re s is ta n c e  but th e re  w as some in d ic a t io n s  of g re a te r  d is e a se  

re s is ta n c e  among c r o s s  b reed  b i r d s  M a ra is  and Jou be rt (1968) 

re c o rd e d  a lo w e r m o rta lit y  ra te  in  A u s t r a lo rp  x  W hite  L e g h o rn

b i r d s  than  the  r e c ip r o c a l c r o s s  Huq at al^ (1976) re p o r te d  a 

l i v a b i l i t y  of 87, 86 and 82 pe r cent fo r  W hite  L e g h o rn  x  d e s i

New H a m p sh ire  x  d e s i  and W h ite  C o rn is h  x d e s i  r e s p e c t iv e ly

up to  16 w eeks o f age Sah  et  ̂ a l  (1984) in d ic a te d  b e tte r l i v a b i l i t y  

in  W hite Le gh o rn  fo llo w e d  b y  d e s i  x  W h ite  L e g h o rn  d e s i  and W hite  

Le gh o rn  x d e s i

E gg  Q u a lity

Kum ar et a l  (1971) re c o rd e d  h ig h e r  egg w e igh t Sh a p e

In d e x  Y o lk  In d e x  and Haugh U n it in  Rhode  Is la n d  Red pu re  b re d s  

w he re  a s  s h e l l  t h ic k n e s s  w as h ig h e s t  in  d e s i  p u re  b re d s

Jam  et a l  (1978a) re p o rte d  th a t  d e s i  x  W h ite  Le gh o rn  had  

the  th ic k e s t  egg s h e l l  (0 0155 in c h )  and R hod e  Is la n d  Red  the



T ab le  6 L iv a b i l i t y  m  d iffe ren t breed  c ro s se s  as reported  by va r iou s  au tho rs

Au tho rs Year Country Breed/Breed c ro ss C r ite r io n  of 
measurement

Value

1 2 3 4 5 6

Huq et̂  a l 1976 Bangladesh W hite Leghorn  x d e s i V ia b il it y  % 87 0
upto 16 w

New H am psh ire  x d e s i 86 0
W hite C o rn ish  x d e s i 82 0

Karapetyan 1978 Arm enia W hite Leghorn  x Erevan L iv a b i l i t y 95 0
90 d

E re van s 90 0
W hite Leghorn 89 0

A l Soud i and 1979 Ira q Ira q u i M o rta lity  % 0 7
A l Jebouri 1 y

I r a q u i  c ro ss 1 5
W hite Leghorn 2 8
New H am psh ire 4 2

R a d h ak r ish n an  and 1982 In d ia W hite Leghorn (WL) L iv a b i l i t y  % 88 0
Ram akrishnan 280 d

A u stra lo rp  (A LP ) 84 0
Rhode Is la n d  Red (R IR ) 92 0
WL x ALP 84 0
WL x R IR 80 0
A LP  x WL 96 0
A LP  x R IR 92 0
R IR  x WL 76 0
R IR  x ALP 80 0

Contd



T a b le  6 Continued

1 2 3 4 5 6

C h o w d h a ry  et a l 1983 In d ia 50% W h ite  Legho rn  ( W L )  + M o r ta lity  % 11 1
50% Rhode  Is la n d  Red (R IR ) 7 m

75% W hite  Legho rn  + 26 3
25% Rhode Is la n d  Red

75% Rhode  Is la n d  Red + 33 3
25% W hite Legho rn

100% W hite Legho rn  + 53 8
100% Rhode  Is la n d  Red 25 0

Sah  et a l 1984 In d ia W h ite  Le gh o rn M o r ta l it y  % 20 71
240 d

d e s i 30 6

d e s i  x W hite Legho rn 23 9

W h ite  Legho rn  x d e s i 36 9

d d a y s  w w eeks m m onths y yea r
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th in n e st  (0 0133 in ch ) among the  two way and th re e  way c ro s s e s  

o f d e s i  and W hite  Legho rn  and Rhode  Is la n d  Red P u re  b re d  Rhode

Is la n d  Red had  the  h ig h e s t  Haugh U n it  (81 99) and W hite L e g h o rn

x (R h o d e  Is la n d  red  x  d e s i ) had  the  lo w e st  (62 36)

Kum ar and A c h a ry a  (1980) o b se rv e d  an egg w e igh t  of 46 02

m  d e s i  b i r d s  T he  Shap e  In d e x  Haugh U n it S h e l l  t h ic k n e s s  and

Y o lk  In d e x  in  d e s i  eggs w ere 73 63 77 71 0 309 mm and 0 4655

re s p e c t iv e ly

M a h a p a tra  al_ (1983) re p o rte d  tha t am ong K adakanath

A se e l K a ga r A se e l Pee la  Kadakanath  x W hite  L e g h o rn  K adakanath

x (K ad akana th  x W hite L egho rn ) and Kadakanath  x New H a m p sh ire  

the  egg w e igh t w as h ig h e s t  fo r  K adakanath  x  (K ad akana th  x  W h ite

Legho rn ) T he  Shap e  In d e x  ranged  from  73 to 76 in  a l l  the b re e d s  

and c r o s s e s  A lbum en In d e x  w as h ig h e s t  (0 11) m  A se e l Kaga r and

A se e l P e e la  S h e l l  t h ic k n e s s  range  from  0 32 to 0 34 mm m  a l l

the g ro u p s

Naked neck gene (Na) and p roduction  t r a i t s

M era t (1980) re p o rte d  th a t egg w e igh t in  h e te ro zy g o u s  N aked

neck b i r d s  (Na na) w ere s ig n i f ic a n t ly  h ig h e r  than  no rm a l neck  (na

na) b i r d s

Monnet et  ̂ al_ (1982) o b se rv e d  th a t in  co n tro l g roup  (am b ien t 

tem peratu re ) b o d y  w e igh t was le s s  m  N aked  neck  (Na na) b i r d s
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than no rm a l neck  (na na) b i r d s  In  the  heated  g ro u p  (31°C ) 10th 

and 18th w eek b o d y  w e ig h t  w ere  h e a v ie s t  f o r  N aked  neck  (N a  na) 

b i r d s  B o rd a s  and  M e ra t (1984) co n c lu d e d  th a t in  h o t en v ironm en t 

mean egg w e ig h t  and egg m a ss  ou tput w ere  h ig h e r  f o r  N aked  neck  

hom o zygo te s  than  at co o le r  te m p e ra tu re  Mean egg  w e ig h t  w as a ls o  

h ig h e r  f o r  t h i s  ge no typ e  A t  h ig h e r  te m p e ra tu re  N aked  n e c k s  

e s p e c ia l ly  th e  hom ozygo te  (Na  Ma) b i r d s  u t i l i s e d  fo od  m ore e f f ic ie n t ly  

T h e y  a l s o  re p o r te d  th a t  a t h ig h e r  te m pe ra tu re  age  at f i r s t  egg 

w as 162 6 and  158 3 d a y s  r e s p e c t iv e ly  f o r  N aked  and  no rm a l neck  

(Na na and na na) b i r d s  E gg  num ber up to  39 w e e k s  w as 73 4 and 

70 9 and mean egg w e ig h t  w a s 56  0 and  52 3 g f o r  N aked  neck  (N a  

na) and no rm a l neck  (na na) b i r d s  r e s p e c t iv e ly  F ra g a  et a l

(1989) o b se rv e d  th a t a ve ra g e  egg w e igh t  fo r  N aked  ne ck  and no rm a l 

neck  b i r d s  w ere  61 4 and 59 9 g r e s p e c t iv e ly

From  the  re p o r t s  i t  i s  e v id e n t  th a t the  N aked  neck  b i r d s  

pe rfo rm ed  b e tte r  under ho t en v iro nm en t and th e re fo re  i t  m ay be 

m ore su ite d  to t r o p ic a l  en v ironm en t than  the  no rm a l n e ck  v a r ie t y



AiatetitzLf and ALetkodi



M A T E R IA L S  AND M ETHODS

An e xp e r im e n t  w as d e s ig n e d  and c a r r ie d  out a t the  C entre  

fo r  A d va n c e d  S tu d ie s  in  P o u lt ry  Sc ie n ce  K e ra la  A g r ic u lt u r a l  U m v e r  

s i t y  M annu thy  to e va lua te  the  pe rfo rm ance  of D e s i  x e x o t ic  c r o s s  

b re d  la y e r s  T he  e xp e rim e n t w as com m enced m  O cto b e r 1991 and

te rm ina ted  in  M a rch  1992 T h e  e x p e r im e n ta l s to c k  c o n s is te d  of 

la y e r s  b e lo n g in g  to  two c r o s s e s  each o f them  a th re e  way c r o s s

M atin g  P rocedure

T he  e x p e r im e n ta l b i r d s  w ere p ro d u ce d  b y  m ating d e s i  (N aked

neck) m a le s w ith  e x o t ic  tw o way c r o s s  fem a le s v i z  A u s t r a  W h ite

and New Rock  (P la te  1 and I I )  T he  m ale b i r d s  w ere  p ro c u re d

from  fa rm e r s  hom estead s T he  A u s t ra  W h ite  and New Rock  fem a le s 

w ere  o b ta in e d  from  U n iv e r s i t y  P o u lt r y  Fa rm  M annu thy  The  A u s t ra

W h ite  w as a c r o s s  in v o lv in g  B la c k  A u s t r a lo r p  and W h ite  L e g h o rn s  

New Rock  c r o s s  w as p ro d u ce d  b y  c r o s s in g  New H a m p sh ire  and 

W hite  P lym o u th  Rock  b re e d s

T he  m ating g ro u p s  u sed  fo r  th e  p ro d u c t io n  o f e x p e r im e n ta l

b i r d s  w ere  a s  fo l lo w s

1 D e s i x A u s t ra  W h ite

2 D e s i x New Rock

S i x  m ales and 36 fem a le s  w ere  u t i l iz e d  fo r  f i r s t  c r o s s

(DAW ) and s i x  m ales and  48 fem a le s w ere  u t i l iz e d  in  the  secon d



P la te  I  N aked  ne ck  d e s i  m ale and  New Rock  fem ale
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w ere  ob ta ined  from  each c ro s s

Incubation

The  fe r t i le  e ggs w ere ga the red  and s to re d  fo r  a p e r io d

o f seven  d a y s  at a tem perature  of 15 20°C T he  h a tch in g

o p e ra t io n s  were c a r r ie d  out at U n iv e r s i t y  P o u ltry  Farm  M annuthy 

and s ta n d a rd  in cubation  p ra c t ic e s  w ere fo llo w e d  495 c h ic k s  w ere  

ob ta ined  221 in  DNR c r o s s  and 274 in  DAW c r o s s  A l l  c h ic k s  

w ere re ta ined

Management

Day o ld  c h ic k s  w ere w ing banded  and vacc in a te d  a ga in s t  

R a n ik h e t  d ise a se  u s in g  RD F  va c c in e  T he  c h ic k s  w ere  re a re d  on 

deep l i t t e r  in  a b ro o d e r cum re a r in g  house  and w ere p ro v id e d

w ith  s ta n d a rd  management upto 18 w eeks of age A t 8th week of 

b i r d s  w ere  vacc ina ted  a g a in s t  R a n ik h e t  d ise a se  u s in g  R2 B vacc in e  

A t  18th w eek the  p u lle t s  w ere t ra n s fe r re d  to la y e r  hou se  and 

w ere a s s ig n e d  to seven  re p lic a te s  m  each c ro s s

The  d e ta i ls  of b i r d s  u t i l is e d  fo r  p re se n t in v e st ig a t io n  a re  

p re se n te d  m  the  fo llo w in g  ta b le

c r o s s  (DNR) T h re e  co n se cu t iv e  h a tch e s  at e ig h t  d a y s  in te r v a ls
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T a b le  7 R e p lic a te w ise  d is t r ib u t io n  o f DNR and DAW c r o s s e s

C r o s s
V a r ie t y

R e p lic a te N aked  neck Norm al neck T o ta l

DNR
R i

8 8

R2 7 7

R3
6 7

R, 6
4

21 28 49

DAW
R ! 8 7

r 2 7 7

R3
6 7

R4
6

27 21 48

T he  e xp e r im e n ta l p e r io d  from  20 to 40 w ee ks of age w as

d iv id e d in to  f i v e  p e r io d s each o f 28 d a y s d u ra t io n  T he fo llo w in g

t r a it s  w ere  re c o rd e d  d u r in g  each p e r io d

1 B od y  W e ight

B od y  w e igh t at fo u r  w eek in t e r v a l s  s t a r t in g  from  20 w ee ks 

w as re c o rd e d  in d iv id u a l ly  to th e  n e a re st  10 g

2 Age  a t s e x u a l m a tu rity  (A ge  at 50 p e r  cent p ro d u c t io n )

T he  age in  d a y s  at w h ic h  each re p l ic a te  a tta in e d  50 p e r 

cent p ro d u c t io n  w as re c o rd e d
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6 Feed E f f ic ie n c y

Feed e ff ic ie n c y  fo r  each re p l ic a te  and treatm ent g roup  w ere  

ca lcu la te d  a s  fo llo w s

Feed con sum ption  in  k ilo g ra m
Feed  e f f ic ie n c y  -r\---------7 ----------------------- zr3 No of dozen s o f eggs p rod u ce d

7 M o r ta l it y

The  m o rta lit y  in  each re p lic a te  w as re c o rd e d  in  each p e r io d

and a u to p sy  w as c a r r ie d  out on the dead b i r d s

8 P lum age C o lo u r  and Egg  S h e l l  C o lo u r

T he  plum age co lo u r and egg s h e l l  co lou r m  DNR and DAW

c ro s se s  w ere  re c o rd e d  and w ere com pared  between each o th e r

9 B ro o d in e s s

T he  num ber of b ro o d y  hens and d u ra t io n  o f b ro o d in e s s

w as re c o rd e d  in  each c r o s s

10 E gg  q u a lit y

E gg  q u a lit y  t r a i t s  v i z  egg w e igh t  sh a p e  in d e x ,  a lbum en

and y o lk  in d ic e s  s h e l l  t h ic k n e s s  and Haugh U n it S c o re s  w ere

re c o rd e d  at 32 w eeks of age F o r ty  one eggs from  DNR c r o s s  and

50 eggs from  DAW c r o s s  were u sed  fo r  egg q u a l it y  s tu d ie s  T he

e g g s  w ere  ke p t a t re f r ig e ra t io n  te m pera tu re  (5°C) fo r  o v e rn ig h t



S a r t o r iu s  

w ere m easured  

d th  o f y o lk  and 

r s  O th e r t r a it s  w ere

T t r  x 100 gth

H e igh t o f t h ic k  album en 

Mean w id th  o f t h ic k  a lbum en

H e igh t of y o lk  
D iam ete r o f y o lk

t h ic k n e s s  w as m easured  u s in g  Ame s  s h e l l  th ic k n e s s  

g guage to the  ne a re st  0 01 mm Haugh U n it  S c o re s  w ere  

ded  u s in g  Ame s  t r ip o d  stan d  m ic rom eter

S ta t is t ic a l  M ethodo logy

T he  mean and s ta n d a rd  e r r o r  w ere  ca lcu la ted  a s  pe r Snedeco r 

and C o ch ran  (1967)

T he  data  w ere a n a ly se d  to te st  fo r  s ig n if ic a n t  d if fe re n c e s ,  

i t  any  between c r o s s e s  and the  v a r ie t ie s  b y  e m p lo y in g  the  

fo llo w in g  m odel

Y .  u + C +  V + eu + u + v + e , i j k  r  i  i j  i j k

w he re  Y . o b se rv a t io n  on the k tln p rogeny  o f j **1 v a r ie t y  in
1J th

i  c r o s s



o v e r  a l l  mean

E ffe c t o f i th c r o s s  (1 1 2)

E ffe c t of v a r ie t y  m  1th  c r o s s  (j 1 2 )

Random e r r o r  n o rm a lly  and in d e p e n d e n t ly  d is t r ib u t e d  

w ith  mean ze ro  and v a r ia n c e  f

Com putationa l fo rm o f AN O VA was a s fo l lo w s

Sou rce df SS M SS F

C ro s se s C 1
s s c M SC M S c /M S e

V a r ie t ie s  w ith in  
c ro s s e s

V C
s s v M SV m s v /m s e

P ro ge n y  w ith in  
v a r ie t ie s  ( E r r o r )

N V S S E m s e

To ta l N-1

i j

and e
i j k

w he re  C Num ber o f c r o s s e s

V T o ta l num ber o f v a r ie t ie s  w ith in  c ro s s e s

N T o ta l num ber p rogeny
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The variance  ra t io  te st (F te st) was perform ed to te st

fo r  s ig n if ic a n t  d iffe rences as per Snedecor and Cochran  (1967)

The computed F value was com pared w ith the tab le  value  at 5

per cent le v e l of s ign ific an ce





R E SU L T S

The  re su lt s  of a s tu d y  conducted to com pare  the  egg 

p rod u ctio n  t r a it s  of two e xp e rim e n ta l c r o s s  b re d  g ro u p s  from  20

j ^
to 40 w eeks of age a re  p re sented  m  t h i s  ch ap te r T he  two c ro s se s  

were

1 D e s i x (A u s t ra lo rp  x W hite Le gh o rn ) (DAW ) and

2 D e s i x (New H a m p sh ire  x W hite  P lym outh  R ock ) (DNR)

The  c ro s s e s  c o n s is te d  of Naked neck and norm al neck b i r d s  The  

t r a it s  s tu d ie d  were bo d y  w e igh t age at se x u a l m atu rity  egg 

p ro d u c tio n  egg w e igh t feed  consum ption  and e ff ic ie n c y  plum age 

and egg s h e l l  co lou r b ro o d in e ss  and egg q u a lit y  The  r e s u lt s  

a re  p re sen ted  m  T a b le  8 to 23

Body W eight

The  DNR c ro s s  re c o rd e d  s ig n if ic a n t ly  h ig h e r  (P  ^  0 05)

bo d y  w e igh t at a l l  age s o f m easurem ent than DAW c r o s s  The  mean 

body  w e igh t at 20 w eeks of age w as 1298 98 and 1007 29 g and at 

40 w eeks of age it  w as 1974 06 and 1445 36 g in  DNR and DAW 

c ro s se s  r e s p e c t iv e ly  N aked  neck and norm al neck  b i r d s  show ed  

s t a t is t ic a l ly  s im i la r  b ody  w e igh t at 20 w eeks o f age both m  DNR 

and DAW c ro s s e s  A  s im i la r  trend  was a ls o  noticed  f o r  bo d y  w e igh t 

dt 24 28 32 and 36 w eeks of age A t 40 w eeks o f age the  body
i

w e igh ts  in  Naked neck and norm al neck  v a r ie t ie s  w ere 1983 33



T a b le  8 Mean b o d y  w e igh t in  DNR and DAW c ro sse s  along w ith stan d a rd  e rro r

C ro s s V a r ie t y Age in weeks

20 24 28 ^2 36 40

DNR N a k e d  neck 1345 72 
+49 83

1610 00 
+94 69

1719 44 
+79 41

1798 33 
+68 9

1922 49 
+69 95

1983 33 
74 37

N orm al neck 1263 93 
+49 56

1521 74 
+71 75

1689 05 
76 76

1784 50 
80 8

1945 00 
94 11

196o 88 
99 33

Mean 1298 98a 
+35 59

1561 67a 
+57 39

1710 00a 
41 07

1791 05a 
+55 92

1931 47a 
+58 94

1974 06a 
62 28

DAW N aked  neck 1047 41 
+26 97

1228 90 
+38 41

1338 64 
+62 37

1379 50 
+62 1

1420 53 
+74 56

14o0 56 
78 05

N orm a l neck 955 74 
+34 48

1054 71 
+55 31

1226 86 
+63 63

1422 73 
+80 16

1444 99 
+97 96

1435 99 
74 84

Mean 1007 29b 
+22 16

1153 63b 
34 18

1296 86b 
+46 13

1394 84b 
48 48

1428 28b 
+58 39

1445 3 6 b 
55 99

Means b e a r in g  d if fe re n t  s u p e r s c r ip t s  w ith in  an age group d iffe r  s ig n if ic a n t ly  (P >_ 0 9o)



T a b le  9 Mean s q u a re s  from  ANO VA  fo r  body  w e ight

Sou rce
20 w e e ks 24 w ee ks 28 w ee ks 32 w eeks 36 w eeks 40 w eeks

d f  M S S df M SS d f M SS d f M SS d f  M SS  

•

d f M SS

C ro s se s 1 2 063015 1 3 452629 1 3 148483
*

1 2 680128 1 4 999082 1 4 174305

V a r ie t ie s
w ith in
c ro s s

2 0 089790 2 0 187597 2 0 061681 2 0 007536 2 0 048479 2 0 001894

E r r o r 93 0 042014 80 0 067664 70 0 070121 65 0 101037 60 0 113422 56 0 110958

T o ta l 96 83 73 68 63 59

* S ig n if ic a n t  (P  0 05)
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and 1965 88 g m  DNR c r o s s  and V 5 0  56 and 1435 99 g m  DAW

c ro s s  r e s p e c t iv e ly  (T a b le s  8 and 9)

Age  a t Sexua l M a tu r ity

Age at se x u a l m atu rity  (50 p e r  cent p ro d u c t io n ) in  DNR

and DAW c ro s s e s  were 184 and 189 d a y s  r e s p e c t iv e ly  (T a b le  10)

E gg  Production

(a) Hen Housed Num ber (HHN)

The  hen housed  egg num ber in  DNR and DAW c ro s s e s  a re

p re sented  in  T a b le  11 T he  HHN in  DNR c ro s s  w as 37 61 eggs

w he reas in  DAW c r o s s  i t  w as 34 40 T h i s  rep re se n te d  hen hou sed  

pe rcen tage ss o f 26 9 and 24 6 r e s p e c t iv e ly  in  the  two c ro s se s  

The p e n o d w ise  egg p ro d u ctio n  p a r t ic u la r s  re v e a le d  tha t the DAW

c ro s s  a tta ined  the  m aximum p ro d u c tio n  d u r in g  33 36 w eeks o f age

and DNR c r o s s  at 37 40 w eeks

Naked neck b i r d s  re g is te re d  h ig h e r  (P  <  0 05) egg num ber

than t h e ir  norm al neck co u n te rp a rts  m  DAW c r o s s  (T a b le  11) 

The  Naked neck and norm al neck b i r d s  in  DNR c r o s s  re co rd e d  

HHN o f 42 76 and 33 75 e ggs d u r in g  21 40 w eeks o f age In  the

DAW c ro s s  the  f ig u re s  w ere 42 26 and 22 0 r e s p e c t iv e ly  The  Naked  

neck b i r d s  in  DNR and DAW c ro s se s  had  s im i la r  HHN (42 76 and 

42 26 egg s)
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T a b le  10 Age  at 
in  DNR

s e x u a l m a tu r ity  (A S M  50 
and DAW c r o s s e s

p e r  cent p ro d u c t io n )

C r o s s V a r ie t y A S M  ( d a y s )

DNR N aked  ne ck 181 70

N o rm a l neck 185 80

Mean 184 00

DAW N aked  neck 172 50

N o rm a l neck 211 00

M ean 189 00



T a b le  11 E gg  num ber (Hen h ou se d ) m  DNR and DAW c ro s se s

C ro s s V a r ie t y
Age in weeks O ve ra ll 

21 40
21 24 25 28 29 32 33 36 37 40 we° s

DNR N aked  neck 1 19 9 74 12 22 13 78 13 75 42 76 
(30 o4)

N orm al neck 1 50 8 61 10 57 11 50 14 06 33 7o 
(24 11)

Mean 1 37 9 12 11 33 12 58 13 91 37 61 
(26 °0 )

DAW Naked  neck 1 29 9 68 14 39 14 40 10 81 42 26 
(30 19)

N orm al neck 1 71 3 33 6 31 15 55 15 60 22 00 
(15 1)

Mean 1 38 7 62 11 47 14 81 12 28 34 40 
(24 60)

F ig u re s  in  the pa ran the se s a re  hen housed percentages



T a b le  12 E gg  num ber (Hen d a y )  m  DNR and DAW c ro s se s

C r o s s V a r ie t y
21 24

Age 

25 28

m  w eeks 

29 32 33 36 37 40

O v e r a l l  
21 40  
w e e k s

DNR N aked  neck 1 22 10 02 12 22 14 77 13 87 50 42 
(36 01)

Norm al neck 1 69 8 99 10 68 11 86 14 46 45 26 
(*32 33)

Mean 1 48 9 46 11 39 13 21 14 18 47 61 
(34 01)

DAW N aked  neck 1 30 9 99 15 12 15 1 12 84 53 82A 
(38 44)

N orm a l neck 1 81 3 00 6 85 15 60 15 60 34 86 B 
(24 90)

Mean 1 39 8 04 12 19 15 26 13 79 47 81 
(34 15)

M eans b e a r in g  d if fe re n t  s u p e r s c r ip t s  w ith in  an age group  d if fe r  s ig n if ic a n t ly  (P  ^  0 95)

F ig u r e s  in  the  p a ra n th e se s  a re  hen d a y  percentages
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T a b le  13 Mean sq u a re s  from  AN O V A  fo r  egg num ber

Sou rce d f
M SS

Hen hou sed  egg 
num ber

Hen d ay  egg 
num ber

C ro s se s 1 43 04883 1 724609

V a r ie t ie s  w ith in  
c r o s s

2 391 73735 379 82715 *

E r r o r 10 134 174 88 1959

T o ta l 13

S ig n if ic a n t  (P  <  0 05)
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\ 4 0  3&j
(b )  Hen Day Num ber (HDN)

The  hen day  egg num ber d u r in g  21 40 w eeks o f age (T a b le  12) 

w ere s im i la r  m  both DNR and DAW c ro s s e s  (47 61 and 47 81 eggs 

r e s p e c t iv e ly )  The  peak p ro d u c tio n  w as o b se rv e d  d u r in g  33 36 

w eeks in  DAW c r o s s  w ith  HDN o f 15 26 eggs w he rea s in  DNR c ro s s  

the  maximum p rod u ctio n  w as o b se rv e d  d u r in g  36 -40  w eeks o f age 

(14 8 egg s)

T he  N aked  neck  b i r d s  had  the  advantage  o f a h ig h e r  hen 

d ay  egg num ber both in  DNR and DAW c ro s s e s  (T a b le  12) In  DNR

c ro s s  HDN from  21 40 w eeks of age w as 50 42 and 45 26 eggs m

the  Naked  necked and norm a l neck v a r ie t ie s  r e s p e c t iv e ly  In

the DAW c r o s s  the  c o rre sp o n d in g  f ig u re s  were 53 82 and 34 86

re s p e c t iv e ly  and t h is  d if fe re n ce  was s ig n if ic a n t  (P  <  0 05)

Egg  W eight

T he  egg w e igh t in  DNR and DAW c ro s s e s  fo r  the  d iffe re n t  

p e r io d s  o f s tu d y  a re  p re se n te d  m  T a b le  14 T he  eggs o f DNR 

c r o s s  w ere c o n s is te n t ly  h e a v ie r  than th a t  of DAW c r o s s  at a l l  

age s o f m easurem ent T he  in i t ia l  egg w e igh t w as 36 67 + 0 81 g in  

DNR c r o s s  w h ich  p r o g r e s s iv e ly  in c re a se d  to 46 74 + 0 39 g at

37 40 w eeks of age The  DAW c ro s s  show ed  an in i t ia l  egg w e igh t

of 36 25 + 0 67 g and a f in a l  egg w e igh t 44 88 + 0 42 g The

d iffe re n ce s  between th e se  two c ro s s e s  at a l l  p e r io d s  w ere s t a t is t i  

c a l ly  s ig n if ic a n t  (P <  0 05) e xcep t at 21 24 w eeks o f age



T a b le  14 Mean egg w e ig h t  in  DNR  and  DAW c r o s s e s  w ith  s ta n d a rd  e r r o r

C ro s s V a r ie t y
Age  in w eeks

21 -24 25 28 29 32 33 36 37 40

DNR N aked  neck 37 8 +0 65 42 06+0 38 45 89+0 32 47 43+0 72 47 4 +0 64

N o rm a l neck 35 32+0 96 41 26+0 62 44 69+0 35 46 14+0 28 46 24+0 35

Mean 36 67+0 81 41 64+0 44a 45 29+0 24a 46 81+0 39a 46 74+0 39 a

DAW N aked  neck 36 48+0 59 40 93 0 27 42 74+0 24 44 63+0 69 44 64+0 42

N o rm a l neck 37 61+0 64 39 27 0 44 43 33+0 38 44 74+0 32 45 19+0 91

M ean 36 25+0 67 40 7 +0 24b 42 85+0 21b 44 67+0 4 7 b 44 88 0 4 2 b

M eans b e a r in g  d if fe re n t  s u p e r s c r ip t  w ith in  an age g ro u p  d i f f e r  s ig n i f ic a n t ly  (P  >  0 95)



T a b le  15 Mean sq u a re s  from  ANO VA  fo r  Egg w e igh t

21 24 w eeks 25 28 w ee ks 29 32 w ee ks 33 36 w eeks 37 40 w eeks
Sou rce d f M SS d f M SS d f M SS d f M SS d f M SS

C ro s se s 1 8 386998 1 205 4784 1 1284 00 1 522 83 1 250 26

V a r ie t ie s  
w ith in  c r o s s

2 55 38992 2 94 39108 2 92 384 2 0 8084 2 95 879

E r r o r 110 29 72865 659 26 04177 856 21 433 906 85 125 875 41 656

T o ta l 113 662 859 909 878

S ig n i f ic a n t  (P  Z. 0 05)
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Among the two v a r ie t ie s  m  the DNR c r o s s  Naked neck  

g rou p  re g is te re d  an egg w e igh t of 47 4 + 0 64 g com pared  to 46 24 

+ 0 24 g m  the  norm al neck v a r ie ty  at 37 40 w eeks of age The  

egg w e igh t in  two v a r ie t ie s  in  both the  c ro s s e s  w ere s t a t is t ic a l ly  

s im i la r

Feed Consum ption

Mean d a i ly  feed consum ption  (p e r  b i r d  p e r d a y ) of the 

two c ro s s e s  a re  se t out in  T a b le  16 The  r e s u lt s  re ve a le d  that 

the  feed consum ption  i s  s im i la r  m  both  DNR and DAW c ro s s e s s  

d u r in g  21 40 w eeks o f age (T ab le  18) In  the  in i t ia l  p e r io d  feed  

consum ption  p e r b i r d  pe r d ay  was 95 71 and 91 21 g re s p e c t iv e ly  

fo r  DNR and DAW c ro s s e s  w h ich  in c re a se d  to 124 76 and 107 4 2 g 

re s p e c t iv e ly  d u r in g  37 40 w eeks W ith in  the c ro s s e s  norm al neck 

b i r d s  consum ed more feed  m  DNR and DAW than Naked  neck b i r d s

Feed E ffic ie n c y

Feed e ff ic ie n c y  d u r in g  21 40 w eeks w ere 4 09 and 4 93 

r e s p e c t iv e ly  fo r  DNR and DAW c ro s s e s  (T a b le  17) Naked neck 

b i r d s  show ed  bette r feed e ff ic ie n c y  than norm al necked v a r ie t y  

in  both DNR and DAW c ro s s e s  The  d iffe re n ce s  between the two 

v a r ie t ie s  w ith in  DAW c r o s s  was s t a t i s t ic a l ly  s ig n if ic a n t  (T a b le  18)



T a b le  16 M ean d a i l y  fee d  co n su m p tio n  m  DNR and DAW c ro s s e s

C r o s s V a r ie t y 21 24 25 28
Age m  

29 32
w eeks 

33 36 37 40
O v e ra l l  
21 40 
weeks

DNR N aked  ne ck 91 22 97 04 96 23 107 69 114 39 102 99 
7 38

N o rm a l ne ck 99 08 95 67 100 15 113 79 133 53 109 32 
+5 27

M ean 95 71 96 29 98 34 110 9 124 76 106 61 
+4 17

DAW N aked  ne ck 96 55 94 32 102 81 99 36 95 94 102 46 
+9 08

N o rm a l n e ck 84 35 98 47 113 72 117 02 129 23 108 27 
+3 84

Mean 91 21 95 99 106 86 105 25 107 42 104 95 
5 20



T a b le  17 Feed  e f f ic ie n c y  (feed  p e r  dozen egg) in  DNR and DAW c ro s se s

C ro s s V a r ie t y
Age in w eeks O v e ra ll  

20 40
21 24 25 28 29 32 33 36 37 40 w eeks

DNR N aked  neck 24 72 3 26 2 65 2 36 2 71 3 70 
+0 65

N o rm a l neck 17 6 3 36 3 16 3 24 3 06 4 38 
+0 65

Mean 20 26 3 39 2 90 2 79 2 89 4 09 
+0 45

DAW N acked  neck

*

24 99 3 17 2 2 2 23 2 47 3 08A  
+0 25

N o rm a l neck 44 6 12 29 5 96 2 58 2 81 5 42B 
+2 17

Mean 30 00 4 73 2 95 2 36 2 6 4 93 
1 2

Means b e a r in g  d if fe re n t  s u p e r s c r ip t s  w ith in  an age group  d if fe r  s ig n if ic a n t ly  ( P >  0 95)
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T ab le  18 Mean sq u a re s  from  ANOVA fo r  feed consum ption and feed 
e ff ic ie n cy

Source df MSS

Feed consum ption Feed e ff ic ien cy

C ro sse s 1 9 640625 0 0001

V a r ie t ie s  w ith in  
c ro s se s

2 63 273438 5 0695^

E r ro r 10 173 9297 1 1191

Tota l 13

* S ig n if ic a n t  (P  <  0 05)



M o r ta lit y

Among the two c ro s se s  DAW show ed  h ig h e r  m o rta lit y  than 

DNR c r o s s  (T a b le  19) But the d iffe re n ce  were not s t a t is t ic a l ly  

s ig n if ic a n t  (T ab le  20) The  m ajor cau se s  of death w ere M a rek  s  

d ise a se  e n te r it is  and h e p a t it is  E ig h t y  f iv e  pe r cent o f m o rta lity  

w as a ttr ib u te d  to M a rek  s  d ise a se  W ith in  the  two c ro s s e s  norm al 

necked v a r ie ty  show ed  a h ig h e r  m o rta lit y  The h ig h e s t  m o rta lity  

o ccu red  d u r in g  21 24 w eeks m  DNR c r o s s  and d u r in g  25 28 w eeks 

in  DAW c r o s s

Plumage Colour and Egg  S h e ll  Colour

T he  plum age co lo u r in  DAW c ro s s  were b la c k  g r e y is h  w h ite  

w ith  sc a rce  b la c k  p a tch e s and g re y  (P la te  I I I )  In  DNR c ro s s  

the b i r d s  w ere m u lt ico lou red  red  b row n b la c k  and w h ite  and 

t h e ir  com b ina tion s D iffe re n t  plum age p a tte rn s  w ere a ls o  o b se rv e d  

(P la te  IV )  T he  egg co lo u r of DNR c r o s s  was b row n  but m ost 

o f the eggs m  DAW c r o s s  w ere tin ted

B roo d in e ss

B ro o d in e s s  was o b se rv e d  m  both  the c ro s se s  and the  p e r io d  

o f b ro o d m e ss  in  the  b i r d s  w ere 25 30 d a y s  Ten b i r d s  out o f 

48 m  DAW c ro s s  and 11 b i r d s  out o f 49 m  DNR c ro s s  show ed  

b ro o d m e ss  d u r in g  the p e r io d  o f s tu d y  (21 to 40 w eeks)



P la t e  I I I  D N R  c r o s s  fe m a le s

P la t e  IV  DAW  c r o s s  fe m a le s



T a b le  19 M o r t a l it y  (p e r  cent) in  DNR and DAW c ro s se s

C ro s s V a r ie t y

21 24 25 28

Age in  

29 32

w eeks 

33 36 37 40

O v e ra ll  
21 40 
w eeks

DNR N aked  neck 9 52 5 0 11 11 6 25 23 81

N o rm a l neck 17 86 16 67 5 0 10 53 5 88 35 71

Mean 12 5 9 52 2 63 10 81 6 06 30 61

DAW N aked  neck 7 41 12 0 9 9 5 0 4 55 25 93

N o rm a l neck 19 05 23 53 15 38 9 09 52 38

Mean 12 5 16 67 11 43 9 68 3 13 37 5
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T a b le  20 Mean sq u a re s  from  ANO VA  fo r  m o rta l it y  (21 AO w ee ks) 
(T ra n s fe r re d  data)

Sou rce d f M S

C ro s se s 1 95 99A14

V a r ie t ie s  w ith in  
c r o s s

2 192 95022

E r r o r 10 91 72656
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E g g  Q u a lit y

Egg  q u a l it y  t r a i t s  w ere m easured  a t 32 w ee ks o f age and  

the  r e s u lt s  a re  se t  out m  T a b le  21 T h e  s h e l l  t h ic k n e s s  and 

Haugh U n it  S c o re s  w ere 0 396 and 86 r e s p e c t iv e ly  in  DNR c r o s s  

and  0 403 and 85 r e s p e c t iv e ly  in  DAW c r o s s  H ow eve r the  

d if fe re n c e s  betw een c r o s s e s  in  th e se  t r a i t s  w ere  s t a t i s t ic a l l y  non 

s ig n i f ic a n t  T h e  Sh ap e  In d e x  A lbum en In d e x  and  Y o lk  In d e x  d id  

not sh o w  any  d if fe re n c e  betw een the  c r o s s e s  (T a b le s  22 and 23)

T h e  N aked  neck  and  n o rm a l ne ck  v a r ie t ie s  w ere  a ls o  s im i la r  

f o r  a l l  th e  egg q u a l it y  t r a it s  e x c e p t  s h e l l  t h ic k n e s s  in  DAW 

c r o s s  S h e l l  t h ic k n e s s  w as s ig n i f ic a n t ly  h ig h e r  (P  ^  0 05) in

norm al neck  v a r ie t y  o f DAW c r o s s  than  t h e ir  N aked  neck  counte r 

p a r t s  A l l  th e  e ggs sh o w e d  e x c e lle n t  q u a l it y



T a b le  21 Egg  q u a lit y  t r a it s  in  DNR and DAW c ro s se s  at 32 w eeks of age

C ro s s V a r ie ty Egg
w e ight

(g)

Shape
In d e x

Album en
In d e x

Y o lk
In d e x

S h e ll
th ic k n e s s

Haugh
U nit

DNR N aked  neck 48 24 74 31 0 115 0 486 0 40 89

Norm al neck 46 76 76 30 0 110 0 483 0 39 83

Mean 47 44a 75 38 0 113 0 485 0 396 86

DAW Naked  neck 44 03 76 48 0 099 0 474 o aoa 84

Norm al neck 45 54 76 42 0 112 0 481 0 42B 89

Mean 44 39b 76 47 0 103 0 476 0 403 85

Means b e a r in g  d iffe re n t  s u p e r s c r ip t s  w ith in  a column d if fe r  s ig n if ic a n t ly  ( P ^  0 95)
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T a b le  22 Mean sq u a re s  from  ANO VA fo r  egg w e igh t sh a p e  index  
and s h e l l  t h ic k n e s s

Source d f Egg
w e igh t

M SS
Sh ap e
In d e x

S h e ll
th ic k n e s s

C ro s se s 1 209 340 26 754 0 0009

V a r ie t ie s  w ith in  c ro s s 2 21 477 20 144 0 0020v

E r r o r 87 20 347 15 316 0 0060

To ta l 90

S ig n if ic a n t  (P  <  0 05)
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T a b le  23 Mean sq u a re s  from  ANO VA  f o r  A lbum en In d e x  Y o lk  In d e x  
and Haugh U n it

M SS
So u rce  d f ___________________________________

A lbum en Y o lk  Haugh
In d e x  In d e x  U n it

C r o s s  1 0 0020 0 0016 10 312

V a r ie t ie s  w ith in  c ro s s  2 0 0007 0 0002 283 040

E r r o r  84 0 0007 0 0009 143 730

T o ta l 87
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D ISC U SS IO N

T he  r e s u lt s  o b ta in ed  in  a s tu d y  to e va lu a te  th e  egg p ro d u c t  

ion  pe rfo rm ance  o f th re e  w ay c r o s s e s  o b ta in e d  u t i l i s i n g  N aked  

neck  d e s i  a s  s iTe  l in e  and A u s t ra  W h ite  and New Rock  a s  the  

dam l in e s  i s  d is c u s s e d  in  t h i s  ch a p te r

Bo d y  W eight

Data on b o d y  w e ig h t s  re v e a le d  th a t DNR c r o s s  w as s i g n i f i  

c a n t ly  h e a v ie r  (P  0 05) than DAW c r o s s  a t 20 w ee ks o f age 

(1298 98 V s  1007 29 g) T h i s  tre n d  con tinued  to e x i s t  t i l l  40 

w ee ks o f age  T h e se  d if fe re n c e s  in  b o d y  w e igh t c o u ld  be a t t r ib u te d  

to the  b re e d s  e m p lo yed  in  th e  fo rm ation  o f the  fem ale  l in e s  W h ile  

the A u s t ra  W h ite  w as a l ig h t  w e igh t b i r d  the  New R ock  w as o f 

m edium  b o d y  s iz e  A c c o rd in g  to N a ir  (1991) the  mean b o d y  w e igh t 

re c o rd e d  a t 20 w eeks o f age w ere 1172 and 1689 g and 40 week 

b o d y  w e ig h ts  w ere 1352 and 2009 g in  A u s t ra  W h ite  and New ^ R o ck  

fem a le s r e s p e c t iv e ly  D e s i  b i r d s  a re  l i g h t  in  b o d y  s iz e  (Sah  

et a l  1984 and  Ja m  and C h o w d h u ry  1985) T h e se  in h e re n t  

d if fe re n c e s  in  b o d y  w e ig h t s  in  dam l in e s  h a s  re f le c te d  in  the  

b o d y  w e igh t o f the  c r o s s e s  s tu d ie d  T h e  40 w eek b o d y  w e ig h ts  

in  DNR and DAW c r o s s e s  w ere 1974 06 and  1445 36 g r e s p e c t iv e ly  

re v e a l in g  a d iffe re n c e  o f 529 g betw een th e  c r o s s e s  A  m edium  

s iz e d  b i r d  may be m ore fa v o u ra b le  u n d e r b a c k y a rd  co n d it io n  a s
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i t  fe tche s a h ig h e r  re tu rn  when the  b i r d s  a re  d is p o se d  fo r  meat 

p u rp o se  T he  fact tha t DNR c ro s s  ga ined  675 g a g a in s t  438 g  in  

DAW c r o s s  re v e a le d  a fa s te r  g row th  in  DNR c ro s s  d u r in g  the  p e r io d  

from  21 40 w eeks o f age T h i s  amount o f w e igh t gam  may not

be d e s i r a b le  in  la y e r s  unde r in te n s iv e  re a r in g  but i s  not to ta lly  

u n d e s ira b le  in  b i r d s  under b a c k y a rd  co n d it io n s

The  20 week bo d y  w e igh t o b se rv e d  in  the  p re se n t s tu d y

in  DNR c r o s s  i s  com parab le  w ith  th o se  re p o rte d  b y  Ja in  and 

C h o w d h u ry  (1985) in  th re e  way c ro s s e s  in v o lv in g  d e s i  Rhode  

Is la n d  Red and W hite Le gh o rn  R a d h a k r ish n a n  and R am ak rish n an

(1982) a ls o  re p o rte d  com pa rab le  body  w e igh t at 20 w eeks of age 

m  c r o s s  b re d  c h ic k e n s  F o r ty  week bod y  w e igh t ob ta ined  m  

the  p re se n t s tu d y  were s im i la r  to th o se  re p o rte d  b y  Huq et  ̂ al^ 

(1976) and R a d h a k r ish n a n  and R a m a k rish n a n  (1982) fo r  c r o s s - b r e d s

In  the  p re se n t s tu d y  Naked neck  and norm al neck p ro ge n ie s  

w ere o b ta in ed  in  each c r o s s  w h ich  re v e a le d  that the  m ale p a re n ts

u sed  were h e te rozygou s fo r  Naked neck  gene A  co m p a riso n  between

the  two v a r ie t ie s  re v e a le d  tha t bod y  w e igh ts  m easured  at a l l  

age s (T a b le  8 ) were not s ig n if ic a n t ly  d if fe re n t  between v a r ie t ie s  

w ith in  th e  c r o s s e s  Monnet et  ̂ al_ (1982) had  o b se rv e d  th a t  a lth o u gh  

b o d y  w e igh t w ere h e a v ie r  fo r  N aked  neck  b i r d s  at 18th week 

(re a re d  at 31°C ), the  d if fe re n ce s  d e c rea sed  w ith  age and w ere 

not s ig n if ic a n t  from  27 week o nw ard s H ow eve r B o rd a s  et  ̂ al. (1982)
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neck  b i r d s  a t 30 w ee ks o f age T h e re fo re  the  N aked  neck  gene 

does not seem to h a ve  much in flu ence  on b o d y  w e ig h t  at th e  a d u lt  

s ta ge  T h i s  i s  a ls o  e v id e n c e d  b y  th e  r e s u lt s  o b ta in e d  m  t h i s

s tu d y

Age a t Sexu a l M a tu r ity

T he  data  on age a t se x u a l m a tu r ity  (T a b le  10) re v e a le d

th a t A SM  in  both the  c r o s s e s  w ere s im i la r  but w ere  la te  com pared

to co m m erc ia l la y e r s  Su ch  a trend  w as not t o t a l ly  unexpected

s in c e  th e  e x p e r im e n ta l b i r d s  w ere 50 p e r  cent d e s i  c r o s s  b re d s

D e s i b i r d s  a re  in h e re n t ly  la te  m atu rin g  a s  re p o r te d  b y  C h a p e l

(1951) A c h a ry a  and Kum ar (1978) Kum ar and A c h a ry a  (1980)

Sah  at cU (1985) and T hom as and Rao (1988) R a d h a k r is h n a n  and

R a m a k r ish n a n  (1982) re p o r te d  age a t m a tu r ity  a s  171 d a y s  in

A u s t ra  W h ite  P u l le t s  p ro d u ce d  from  sam e s t r a in s  w ere  u sed  in

the  p re se n t  s tu d y  C r o s s in g  A u s t ra  W h ite  w ith  d e s i  h a s  fu r th e r

d e la y e d  th e  age at m a tu r ity  to 189 d a y s  T h e  New Rock  and

A u s t ra  W h ite  p a re n ts  u t i l i s e d  in  t h i s  e xp e r im e n t had  re c o rd e d

an age a t m a tu r ity  o f 194 and  184 d a y s  r e s p e c t iv e ly  ( Leo 1991)

C r o s s  b re e d in g  w ith  d e s i  m ales h a s  re d u ce d  th e  age  at m a tu r ity

in  DNR c r o s s  b y  10 d a y s  w h e re a s  m  DAW c r o s s  i t  h a s  been

in c re a se d  b y  f i v e  d a y s  T he  v a r ia t io n  m  age a t m a tu r ity  between

the  tw o c r o s s e s  cou ld  be  due to th e  d if fe re n c e s  in  b o d y  w e ig h t s  

a t 20 w ee ks

re p o r te d  a s ig n if ic a n t  lo w e r  b o d y  w e igh t  fo r  hom ozygo u s N aked
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Am ong th e  N aked  neck  and no rm a l neck  v a r ie t ie s  th e  fo rm e r 

a p p e a re d  to be e a r ly  m atu ring  com pared  to la t te r  (T a b le  10)

T h i s  d if fe re n c e  w as m ore e v id e n t  in  DAW c ro s s  (172 50 and  211

d a y s  r e s p e c t iv e ly )  T he  d e la y  in  m a tu r ity  in  no rm a l neck  v a r ie t y

h a s  co n se q u e n t ly  re su lte d  m  lo w e r egg num ber (T a b le  11)

D e ta ile d  s tu d y  w ith  a la rg e  p o p u la t io n  s iz e  i s  r e q u ire d  to b r in g

to  th e se  d if fe re n c e s  m ore d e f in it e ly

E g g  P ro d u c t io n

a) Hen H oused  Num ber

Hen hou sed  egg num ber in  DNR and DAW c r o s s e s  a s  p re se n te d

in  T a b le  11 re v e a le d  th a t c r o s s e s  w ere  s t a t i s t ic a l l y  c o m p a ra b le

m  re sp e c t  o f t h i s  t r a it  up to  40 w ee ks o f age (37 61 and 34 40

r e s p e c t iv e ly )  W ith the  o b se rv e d  p a r t  y e a r  p ro d u c t io n  an annua l

egg num ber o f 120 130 c o u ld  be e xp e c te d  A u s t ra  W h ite  b i r d  had

re g is t e re d  a pe rfo rm ance  o f 53 egg s  (hen  h o u se d ) u n d e r f ie ld

c o n d it io n s  up to  40 w ee ks o f age (R a d h a k r is h n a n  and R a m a k r ish n a n  

1982) A c c o rd in g  to Leo (1991) A u s t ra  W h ite  and New Rock  b i r d s

had  re c o rd e d  hen hou sed  egg num ber o f 70 and 66 9 r e s p e c t iv e ly  

up to  40 w ee ks o f age T he  fa c t th a t DNR and DAW c r o s s e s  f e l l

s h o r t  o f t h i s  num ber m igh t be due to the  in h e r ita n c e  o f 50 p e r

cent d e s i  ge rm p la sm  m  th e  c r o s s e s  D a sc u la  e t a l (1964) re p o r te d

an egg num ber of 130 5 in  New H a m p sh ire  x lo c a l f o r  one y e a r
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of p ro d u c tio n  w h ile  Sah  et  ̂ al^ (1985) re p o rte d  an egg num ber 

of 32 09 in  d e s i x  W hite  Legho rn  c r o s s  upto 240 d a y s  of age 

w he reas i t s  re c ip ro c a l c r o s s  y ie ld e d  26 82 eggs T he  in tro d u c t io n  

o f 50 p e r cent d e s i  ge rm p lasm  m  th e se  c ro s s e s  m ight have  

dec rea sed  the  egg p ro d u ctio n  po ten tia l of the c ro s s e s  though the 

b re e d s  o f fem ale l in e s  had a h ig h e r  egg p ro d u c tio n  po ten tia l 

T h e re fo re  it  seem ed tha t the  le v e l of in h e r ita n c e  o f d e s i ge rm p lasm  

i s  on the h ig h e r  s id e  and it  may be b ro u gh t down by  fu r th e r  

c ro s s in g  A lt e rn a t iv e ly  the d e s i  f lo c k  may be re f in e d  b y  se le c t io n  

fo r  egg num ber and the im p ro ve d  m ales can be u sed  fo r  c ro s s  

b re e d in g  A s  the DNR and DAW had  com parab le  egg num bers the  

ch o ic e  o f bette r c ro s s  h a s  to be made on the  b a s is  o f o th e r 

p ro d u c tio n  t r a it s

The  Naked neck v a r ie ty  in  both c ro s s e s  a p p a re n t ly  re g is te re d  

a h ig h e r  egg num ber than t h e ir  norm al neck c o u n te rp a rts  T h i s  

in d ica te d  a be tte r egg p rod u ctio n  po te n t ia l fo r  the  Naked neck 

v a r ie t y *  H ow eve r a d e ta ile d  s tu d y  u s in g  la rg e r  f lo c k  s iz e  fo r  

a lo nge r d u ra t io n  i s  re q u ire d  to d raw  d e f in ite  c o n c lu s io n s  The  

low e r egg num ber in  the norm al neck v a r ie t y  m igh t be a se q u e l 

to t h e ir  d e la ye d  age at m atu rity  The  norm al neck  b i r d s  a ls o  

had  a lo w e r bod y  w e igh t at 20 w eeks o f age A l l  th e se  fa c to rs  

m ight h a ve  con tribu ted  fo r  the lo w e r egg num ber in  t h i s  g rou p  

The  r e s u lt s  of p re se n t s tu d y  a re  in  agreem ent w ith  th a t of B o r da s 

and M e ra t (1984)
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b) Hen D ay  Num ber

Hen d ay  egg num ber in  the  tw o c r o s s e s  fo llo w e d  a s im i la r

pa tte rn  a s  th a t  o f hen ho u se d  num ber T h e  num ber of e ggs la id

b y  th e  c r o s s e s  w ere  s im i la r  (T a b le  12) w h ic h  in d ic a te d  a 

c o m p a rab le  p ro d u c t io n  p o te n t ia l In t ro d u c t io n  o f 50 p e r  cent d e s i

ge rm p la sm  m  the  tw o c r o s s e s  a p p e a re d  to h a ve  cau se d  a d ro p

in  the  egg  num ber com pared  to t h e i r  fem ale  p a re n ts  w h ic h  w ere

66 9 and 70 e g g s  m  New Rock  and  A u s t r a  W hite  r e s p e c t iv e ly  (Leo  

1991) T h e re fo re  i t  may be ad van ta geo u s to  m a in ta in  a lo w e r  le v e l  

o f d e s i  in h e r ita n c e  m  th e  c r o s s e s  A l t e r n a t iv e ly  s e le c t iv e  b re e d in g  

can be e m p lo y e d  in  th e  d e s i  f lo c k  a s  su g ge ste d  p r e v io u s ly

T he  N aked  neck  v a r ie t y  m  bo th  DNR and  DAW c r o s s e s  

e x h ib it e d  an im p ro v e d  egg num ber com pared  to th e  no rm a l neck

b i r d s  T h i s  d if fe re n ce  w as s t a t i s t ic a l l y  s ig n if ic a n t  in  th e  DAW 

c r o s s  (T a b le  12 and 13) T he  DNR c r o s s  sh o w e d  a d iffe re n ce  o f 

f i v e  e g g s  betw een v a r ie t ie s  w h e re a s  th e  d if fe re n c e  w a s 19 e gg s  

m  th e  DAW c r o s s  T h i s  su g ge ste d  th a t re a r in g  N aked  neck  la y e r s

i s  l i k e l y  to  y ie ld  b e t te r  re tu rn s  B o r d a s  and M e ra t  (1984) d id

not o b se rv e  any d if fe re n c e  between th e  tw o v a r ie t ie s

E g g  W eight

E gg  w e ig h t  in  th e  tw o c r o s s e s  w ere  c o m p a ra b le  d u r in g  the  

f i r s t  p e r io d  (T a b le  14 and 15) But i t  sh o w e d  s ig n i f ic a n t  d if fe re n c e s
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m  the la t e r  p e r io d s  A t  37 40 w ee ks o f age e gg s  from  DNR c r o s s  

w ere  h e a v ie r  b y  1 86 g com pared  to the  e gg s  from  DAW c r o s s  

W h ile  the  egg w e igh t in c re a se d  b y  10 7 g from  20 to 40 w ee ks 

o f age in  DNR c r o s s  the  DAW re g is t e re d  an in c re a se  o f 8 63 g 

o n ly  I t  may a ls o  be noted th a t th e  DNR c r o s s  had  the  ad van ta ge  

o f a h ig h e r  bod y  w e igh t E gg  w e igh t  in  the  p a re n t l in e s  New 

R ock  and A u s t r a  W h ite  w ere  47 83 and 49 68 g r e s p e c t iv e ly  a t 

40 w eeks o f age (Leo  1991) A f te r  c r o s s  b re e d in g  w ith  d e s i  

m ales egg w e igh t h a s  been m a in ta ined  in  the  DNR c r o s s  w h i le  

i t  d e c lin e d  s u b s t a n t ia l ly  in  the  DAW c r o s s  T he  in h e re n t  low  egg 

w e igh t in  d e s i  b i r d s  (Kum ar et  ̂ ed 1971 A g g a rw a l 1972 Ja in

et a l  1978Cb; Kum ar and A c h a ry a  1980 M a h a p a tra  et_ al^ 1983 

Sah  et_ aJ  ̂ 1985 and T hom as and Rao 1988) m igh t h a v e  re su lte d  

in  t h i s  re d u c t io n  in  egg w e igh t  A s  egg  w e igh t i s  a ls o  a l im it in g  

fa c to r  in  d e s i  b i r d s  a 50 p e r cent d e s i  in h e r ita n c e  m igh t not

be d e s i r a b le  and it  may be b ro u gh t  down T h i s  m ig h t  e n ab le  the  

co n st ituen t e x o t ic  b re e d s  w h ich  h a v e  a h ig h e r  egg w e ig h t  p o te n t ia l 

to  indu ce  a b e tte r egg w e igh t T he  r e s u lt s  o b ta in e d  f o r  t h i s  t r a it  

i s  lo w e r than  th o se  re p o r te d  in  50 p e r  cent d e s i  c r o s s  b re d s  

(Kum ar et al^ 1971 Ja in  et_ al^ 1978tfcand Omeje and  N w osu 1986)

C o m p a riso n  o f egg w e igh t  in  N aked  neck  and no rm a l neck  

v a r ie t ie s  d id  not re v e a l any s ig n if ic a n t  d if fe re n c e s  between them  

at a l l  a ge s  o f m easurem ent T h i s  su g g e ste d  th a t N aked  neck  gene

h a s  no d i r e c t  in flu ence  on egg w e igh t  A p p a re n t ly  m axim um  ga in
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in  egg w e igh t from  20 to 40 weel s  of age was o b se rv e d  in  norm al 

neck  v a r ie t y  in  the DNR c r o s s  (10 92 g) The  r e s u lt s  o f p re se n t 

s tu d y  a re  not in  agreem ent w ith  the re p o r t s  of B o rd a s  and M era t 

(1984) and M erat (1980) who o b se rv e d  h ig h e r  egg w e igh t in

Naked  neck v a r ie ty

Feed Consum ption

The  data on mean d a i ly  feed  consum ption  (T a b le  16) re v e a le d  

non s ig n if ic a n t  d iffe re n ce  between the  c ro s s e s  fo r  t h i s  t r a it  T h i s  

w as unexpected  s in c e  th e  DNR c r o s s  be ing  h e a v ie r  sh o u ld  have  

consum ed m ore feed  A s im i la r  feed consum ption  m ight ha ve  re su lte d  

e ith e r  due to the be tte r feed  c o n ve rs io n  a b i l i t y  o f DNR c ro s s

o r  because o f the  poo r feed c o n ve rs io n  a b i l i t y  o f the  DAW c ro s s  

P e r io d  w ise  feed  consum ption  data sho w ed  a l in e a r  trend  m  DNR 

c r o s s  w h ile  it  was not l in e a r  m  DAW c r o s s  The  feed  consum ption  

w as lo w e r  d u r in g  33 to 36 w eeks com pared  to p re v io u s  p e r io d  

The  fa c t tha t e ig h t  hens w ere b ro o d y  in  DAW c r o s s  cou ld  h a ve  

re su lte d  m  th e  red u c t io n  m  feed  consum ption  m  t h i s  c r o s s  

H ow ever t h i s  w as not o b se rv e d  in  DNR c ro s s  w he re  the  num ber 

of b ro o d y  hens were f iv e

T he  feed  consum ption  o b se rv e d  in  th e  s tu d y  i s  lo w e r than

th o se  re p o rte d  b y  A g ga rw a l and S a p ra  (1972) in  d e s i  and o th e r

In d ia n  b re e d s  but s im i la r  to tl o se  re p o rte d  by  A l  Soud i and  

A l  Je b o u r i (1979)
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T he  com p a riso n  o f the  feed  consum ption  between th e  two 

v a r ie t ie s  N aked  neck  and norm al neck  re v e a le d  an a p p a re n t  lo w e r  

feed  con sum ption  in  th e  N aked  neck v a r ie t y  m  bo th  the  c r o s s e s  

(T a b le  16)

Feed E ffic ie n c y

A  p e ru sa l o f th e  feed  e ff ic ie n c y  (feed  p e r dozen egg) in  

the  two c r o s s e s  (T a b le  17) re v e a le d  th a t the  b i r d s  o f DNR (4 09) 

and  DAW (4  93) c ro s se s  d id  not sh o w  much d iffe re n c e  fo r  t h i s  

t r a it  T he  b e st  feed e ff ic ie n c y  co u ld  be noticed  d u r in g  33 to 36 

w ee ks of age  in  both  c r o s s e s  and t h i s  c o in c id e d  w ith  peak  egg

p ro d u c tio n  m  DAW c r o s s

H ow eve r when feed  e ff ic ie n c y  t r a it  was c o n s id e re d  in  the  

v a r ie t ie s  th e  p ic tu re  w as d if fe re n t  T he  Naked  neck  and no rm al 

neck  v a r ie t ie s  w ere s ig n i f ic a n t ly  d if fe re n t  fo r  t h i s  t r a it  o n ly  in  

DAW c r o s s  w he re  the  fo rm e r re g is t e re d  a be tte r e f f ic ie n c y  (3 08 

and 5 42) I t  may a lso  be noted th a t th e  hen day  egg p ro d u c t io n  

w as a ls o  s ig n i f ic a n t ly  d if fe re n t  m  th e  two v a r ie t ie s  in  DAW c r o s s  

A  h ig h e r  egg p ro d u c tio n  in  N aked  ne cked  b i r d s  h a s  re su lte d  m

a be tte r feed  e ff ic iency  T he  p oo r feed  e f f ic ie n c y  in  norm al neck

b i r d s  i s  a ls o  a t t r ib u ta b le  to  la te  on se t o f s e x u a l m a tu r ity  T he

ab sen ce  o f su ch  an e ffect in  DNR c r o s s  p re c lu d e s  from  a r r i v in g  

at v a l id  co n c lu s io n  a s  to the  in flu ence  o f the  N aked  neck  gene
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M o r ta l it y

M o r t a l it y  ra te  m  both  the  c r o s s e s  w ere h ig h e r  than  the  

optim um  in  a l l  p e r io d s  o f  s tu d y  T h e  m ajor cau se  o f m o rta lit y  

(85 p e r cent) was M a re k  s  d is e a se  m  both  th e  c r o s s e s  T he  

e xp e r im e n ta l b i r d s  w ere not va c c in a te d  a g a in s t  M a re k  s  d ise a se  

a s  the in c id e n ce  of t h is  d ise a se  in  th e  U n iv e r s i t y  P o u lt r y  Farm  

w as v e r y  low  T he  m o rta l it y  was h ig h e s t  d u r in g  th e  f i r s t  p e r io d  

and show ed  a d e c lin in g  tre n d  a s  the  age ad vance d  T he  d ise a se  

a ffe cted  th e  two c r o s s e s  e q u a lly  T h e  d is e a se  re s is ta n c e  c a p a b i l i t y  

o f d e s i  b i r d s  w as not e v id e n t  a g a in s t  M a re k  s  d is e a se  T he  h ig h  

in c id e n ce  o f  M a re k  s  d is e a se  in flu enced  u n d e s ir a b ly  th e  p ro d u c t io n  

t r a it s  in  both  the  c r o s s e s  D e ta ile d  s tu d y  i s  e s s e n t ia l  in  t h i s  

re g a rd

T he  m o rta lit y  pe rcen tage s in  the  e xp e rim e n t w ere h ig h e r  

in  both  DNR and DAW c r o s s e s  (30 61 and 37 5 r e s p e c t iv e ly )  than 

th o se  re p o r te d  b y  Huq et  ̂ al^ 1976 and  A l  S o u d i and  A l  J e b o u n ,  

1979 But th e  m o rta lit y  ra te  i s  c o m p a ra b le  to th o se  re p o rte d  b y  

Sah  et al_ (1984)

Am ong th e  v a r ie t ie s  th e re  w as an a p p a re n t ly  lo w e r  in c id e n ce  

o f  m o rta l it y  m  the N aked  neck  v a r ie t y  (T a b le  19) H ow eve r 

s t a t is t ic a l  a n a ly s i s  d id  not re v e a l any s ig n if ic a n t  d if fe re n c e s  

A s  the  f lo c k  s iz e  i s  sm a ll t h i s  may be c o n s id e re d  o n ly  a s  an 

in d ic a t io n  o f a b e tte r l i v a b i l i t y  m  N aked  neck  v a r ie t y  D e ta ile d
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s tu d ie s  u s in g  la rg e  f lo c k  s iz e  i s  re q u ire d  to a r r i v e  a t v a l id  

co n c lu s io n

Plum age C o lou r and E gg  S h e ll  Co lou r

In  th e  p re se n t s tu d y  DNR c r o s s  e x h ib it e d  v a r io u s  plum age 

c o lo u rs  l i k e  w h ite  b u ff b row n b la c k  and th e ir  v a r io u s  com binat 

io n s  But p ro ge n y  m  DAW c ro s s  w ere e ith e r  b la c k  g r e y is h  w h ite

w ith  b la c k  p a tch e s  o r  g re y  In  the  DNR c r o s s  co lo u r genes in h e r ite d

from  from  New H a m p sh ire  W hite  P lym ou th  Rock  and the  d e s i

m a le s h a v e  been e x p re s se d  m  the  p ro ge n y  But in  DAW c ro s s

th e  dom inant, w h ite  gene from  W hite  L e g h o rn  and dom inant b la c k  

gene from  B la c k  A u s t r a lo rp  h a ve  in flu enced  th e  p lum age co lo u r

in  the p ro ge n y  though th e y  had  50 p e r cent d e s i  in h e r ita n c e  w ith  

co lou re d  p lum age A s  the  fa rm e rs  p re fe r  m u lt ic o lo u re d  b i r d s  fo r  

b a c k y a rd  re a r in g  the  DNR c r o s s  had  an advan tage  o v e r  DAW c r o s s  

m  re sp e c t  o f t h i s  t r a it

T he  egg s h e l l  c o lo u r  i s  of im p ortance  in  th e  m a rke tin g  

s t ra te g y  a s  b row n  s h e l le d  eggs fe tch e s  a prem ium  p r ic e  T he  two

c ro s se s  e va lu a te d  m  th e  p re se n t s tu d y  e x h ib it e d  d if fe re n t  s h e l l

c o lo u rs  W h ile  the  DNR c r o s s  la id  b row n  eggs th e  DAW c r o s s  

la id  t in ted  e ggs  T h i s  i s  an ad d e d  advan ta ge  w h ic h  m akes the  

DNR c r o s s  m ore fa v o u ra b le  than  the  DAW c r o s s
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B ro o d m e s s

B ro o d in e s s  h a s  been e lim in a te d  from  m ost o f the  e x o t ic  

b re e d s  b y  s e le c t iv e  b re e d in g  T h i s  may be ad van ta geo u s w he re  

a l l  the re q u ire m e n ts  fo r  c h ic k  p ro d u c t io n  a re  met w ith  h e lp  of 

in c u b a to rs  But under b a c k y a rd  c o n d it io n s  m ost o f the  fa rm e rs  

hatch  out t h e i r  rep lacem ent s to c k  u s in g  b ro o d y  he n s T h e re fo re ,  

to ta l e lim in a t io n  o f b ro o d in e s s  from  b i r d s  re a re d  un de r b a c k y a rd  

c o n d it io n s  m igh t be d isa d va n ta ge o u s  In  the  p re se n t  s tu d y  both  

the  DNR and DAW c r o s s e s  e x h ib it e d  b ro o d m e s s  Though  50 p e r 

cent in h e r ita n c e  in  fem ale  s id e  w ere  from  no n b ro o d y  b re e d s  20 

p e r cent o f th e  p rogeny  e x h ib it e d  b ro o d in e s s  w h ic h  w as la s t in g  

about 25 to 30 d a y s  B ro o d y  hens s to p p e d  egg p ro d u c t io n  and 

co n se q uen tly  the  egg y ie ld  from  the  f lo c k  w as a ffe cte d  In t ro d u c t io n  

o f d e s i  ge rm p la sm  m igh t h a ve  cau sed  b ro o d m e s s  to th e  extend  

o b se rv e d  in  t h i s  s tu d y  M in im is in g  the  d e s i  in h e r ita n c e  m igh t 

be ad van ta geou s m  lo w e r in g  t h i s  t r a it

E g g  Q u a lit y  T r a i t s

E gg  q u a lit y  t r a i t s  a s  p re se n te d  in  T a b le  21 d id  not re v e a l 

any s ig n if ic a n t  d if fe re n ce  between th e  c r o s s e s  e x c e p t  fo r  egg 

w e igh t E gg  w e igh t w as s ig n i f ic a n t ly  h ig h e r  m  DNR c r o s s  O the r 

t r a it s  l i k e  Sh a p e  In d e x  A lbum en In d e x  Y o lk  In d e x  S h e l l  t h ic k n e s s  

and  Haugh U n it S c o re s  in  both  the  c r o s s e s  w ere  o f com p a rab le  

m agn itude H ow eve r in  DAW c r o s s  no rm a l neck  v a r ie t y  show ed
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. .. th lc k n e s s  (0  42 mm) th a n  N a k e d  n e c k
s i g n i f i c a n t l y  h i g h e r  s h e l l  t h i c k n e s s

b ird ,  , o . o  -  -  -  -  —
— - — “  -  ^
Tb.  «  shell Ohs.ee.0 »  » »  P ~ -  • “ *  “  "  ^

/A _  1Q921 The a b i l i ty
m  White Leghorns (Anon 19yzj 

th a n  t h o s e  r e p o r t e d  in  w n i ie  i. a

to  la v  t h ic k  sh e lle d  e g g s  h a v e  been
o f d e s i  and  d e s i  c r o s s e s  to  la y

.  , (1 9 7 1 ) J a in  e t  a l  ( 1 9 /8 a ) , K u m ar a n d
r e p o r t e d  b y  K u m a r e t  a l.  (

A c h a ry a  (1980) and M a h a p a tra  et a l  (1983)

T he  o v e r  a l l  p erfo rm an ce  of DNR and DAW c ro s s e s  from

21 to  40 w eeks o f age  (T a b le  24) revea led  that th e  two CTOSSeS

were s im ila r  in hen housed and hen day egg number age a t sexual 

m aturity, mean d a ily  feed consumption and l iv a b i l i t y  The egg 

q ua lity  t ra it s  were a lso  com parable m  the two c ro sse s  The DNR

cro ss however had a higher body weight and egg weight and 

better feed efficiency They also had the advantage of m u ltico lo u r e d  
plumage and brown shelled eggs Considermo all *u

| aa the quantitative
and q u a lit a t iv e  t r a i t s ,  DNR c ro s s  a toe ars  „

Promising than
DAW c ro ss  as a bird fo r the backyard

The Naked neck variety  exhib^H
a favourable trend ,n

performance compared to the normal .
pur? for*

feed consumption feed efficiency an<\ U va b n It  P nUmt>er’

that Naked neck va rie ty  may be a if su99ests

the normal neck b irds v^ i e t y  than
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s ig n if ic a n t ly  h ig h e r  s h e l l  th ic k n e ss  (0 42 mm) than Naked neck

b ir d s  (0 40 mm) When the data were com pared w ith USDA

stan d a rd s,  the egg q u a lity  was found to be exce lle n t in  both c ro sse s  

The egg s h e l l  th ic k n e s s  o b se rve d  m  the p re sent s tu d y  i s  h ig h e r  

than tho se  reported  m  W hite Legho rn s  (Anon 1992) The a b i l i t y

of d e s i and d e s i c ro s se s  to la y  th ic k  sh e l le d  eggs have  been

reported  by  Kumar et  ̂ al_ (1971) Jain et al^ (1978a) Kumar and

A c h a ry a  (1980) and M ahapatra  et a l (1983)

The o ve r a ll  perform ance of DNR and DAW c ro s se s  from  

21 to 40 w eeks of age (T ab le  24) re vea le d  that the two c ro s se s

were s im ila r  in hen housed and hen day egg number age at se xu a l 

m aturity  mean d a ily  feed consum ption and l i v a b i l i t y  The egg 

q u a lity  t r a it s  were a lso  com parab le  in  the two c ro s se s  The DNR 

c ro s s  how ever had a h ig h e r  body w eight and egg w eight and

better feed e ff ic ien cy  T he y  a lso  had the advantage of m ultico loured  

plumage and brown sh e l le d  eggs C o n s id e r in g  a l l  the quantita tive  

and q u a lita t iv e  t r a it s  DNR c ro s s  a p p e a rs  more p ro m isin g  than

DAW c ro s s  a s a b ird  fo r  the b ack ya rd

The Naked neck v a r ie ty  e x h ib ite d  a fa vou rab le  trend m  

perform ance com pared to the norm al neck b ir d s  fo r  egg number 

feed consum ption feed e ff ic ien cy  and l i v a b i l i t y  T h i s  su g ge sts  

that Naked neck v a r ie ty  may be a more su itab le  v a r ie ty  than 

the norm al neck b ir d s
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T ab le  24 O ve ra ll perform ance of DNR and DAW c ro s se s  from  21 to 40 
weeks of age

S I
No

T ra it s D esi x New Rock 
(DNR)

D e s i x A u stra  White 
(DAW)

1 Number of b i r d s  housed 49 48

2 Body w eight 20 w eeks (g) 1298 98 + 35 59a 1007 29 + 22 16b

3 Age at se xu a l m aturity 184 00 189 00
(50% p roduction) (d a y s)

4 Body w eight 40 weeks ( g) 1974 06 + 62 28a
b

1445 36 + 55 99

5 Hen housed egg number 37 61 34 40

6 Hen housed per cent 26 90 24 60

7 Hen day egg number 47 61 47 81

8 Hen day per cent 34 01 34 15

9 Mean egg w eight 46 74  + 0 39a 44 88 + 0 4 2 b
(37 40 w eeks) (g)

10 Mean d a ily  feed consum ption 106 61 + 4 17 104 95 + 5 20
( g)

11 Feed e ff ic ien cy  (feed/ 4 09 + 0 45 4 93 + 1 20
dozen eggs)

12 M o rta lity  (pe r cent) 30 61 37 5

13 Plum age co lou r M u lt ico lou red B la ck  W hite g rey

14 Egg s h e l l  co lour Brown T inted

15 Number of b roody  hens 11/49 10/48
(21 to 40 weeks)

16 Egg q u a lity

Shape Index 75 38 76 47

Album en Index 0 113 0 103

Y o lk  Index 0 485 0 476

S h e ll  th ic k n e ss 0 396 0 403

haugh Unit sco re 86 00 85 00
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T he  fo llo w in g  su g g e s t io n s  w ere made

1 T he  DNR c r o s s  may be te sted  a s  a b a c k y a rd  b i r d  un de r f ie ld  

c o n d it io n s

2 T he  N aked  neck  v a r ie t y  may be fu r th e r  e v a lu a te d  fo r  the  

p ro d u c t io n  t r a it s  on a la r g e r  p o p u la t io n

3 To im p ro v e  th e  pe rfo rm ance  o f the  DNR c ro s s ,  s e le c t iv e  b re e d in g  

may be p ra c t ise d  in  d e s i  and New R o ck  f lo c k s  D e s i in h e r ita n c e  

m  th e  DNR c r o s s  may be b ro u gh t down so  th a t th e  u n d e s ira b le  

in flu ence  o f the  d e s i  s to c k  on th e  p ro d u c t io n  t r a i t s  may be 

m in im ise d

1
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SUM M ARY

An experim ent was conducted at Centre fo r  Advanced  S tu d ie s  

m  P o u ltry  Science  K e ra la  A g r ic u ltu ra l U n iv e r s ity  Mannuthy to 

eva luate  two group s of d e s i x e xo tic  c ro s s  b re d s fo r  egg p roduction  

t r a it s  Naked neck b i r d s  p rocu red  from  fa rm ers were used as

male l in e  m  t h is  experim ent Two e xo t ic  c ro s s  b re d s  a v a ila b le  

at the U n iv e r s it y  P o u ltry  Farm  v iz  A u stra  W hite (A u st ra lo rp

x W hite Leghorn ) and New Rock (New H am psh ire  x W hite Plym outh 

Rock) were the female lin e s  used Data from  97 progeny be longing 

to the two c ro s se s  were co llected  from  20 to AO w eeks of age

w ith the fo llo w in g  o b je c t ive s

1 To eva luate  the two c ro s s  b red  g rou p s v iz  d e s i (D) x A u stra  

W hite (AW) and d e s i (D) x New Rock (NR) based on egg

p roduction  t r a it s  fo r  the part yea r p e r io d  and

2 to s tu d y  the influence of Naked neck gene on egg p roduction  

t r a it s

F o rty  nine b ir d s  belonging to DNR and 48 b ir d s  in  DAW

c ro s s  were u t il iz e d  fo r  a s se s s in g  egg p roduction  t r a it s  from  21

to 40 w eeks The b ir d s  inc luded  both Naked neck and norm al

neck b ir d s  in each c ro s s  Standard  managemental p ra c t ice s  were

fo llow ed  th roughout the experim enta l p e r io d  The p roduction  t r a it s  

measured were body w eight age at se xu a l m aturity  egg number 

egg w eigh t feed consum ption feed e ff ic ien cy  m o rta lity ,  plumage
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co lou r egg s h e l l  co lo u r b ro o d in e ss  and egg q u a l it y  Data were

a n a ly se d  b y  em p lo y in g  a p p ro p r ia te  s t a t is t ic a l  m ethodo logy  The

fo llo w in g  r e s u lt s  were ob ta ined  in  t h is  s tu d y

1 T he  mean bo d y  w e igh t at 20 w eeks of age fo r  the DNR and

DAW c ro s s e s  w ere 1298 98 and 1007 29 g and the  c o rre sp o n d in g

va lu e s  at AO w eeks o f age w ere 197A 06 and 1AA5 36 g re sp e c t  

i v e ly  T he  d iffe re n ce s  in  body  w e igh ts  between the c ro s se s

at a l l  a ge s were s t a t is t ic a l ly  s ig n if ic a n t  (P  ^  0 05) The  body  

w e igh ts  in  Naked neck  and norm al neck  v a r ie t ie s  in  both 

c ro s s e s  w ere com parab le  at a l l  s ta ge s  o f m easurem ent

2 The  mean age at se x u a l m atu rity  m easured  a s  age at 50 pe r

cent p ro d u c tio n  w as 184 and 189 d a y s  r e s p e c t iv e ly  in  DNR 

and DAW c ro s se s  W ith in  the c ro s s e s  the  naked  neck v a r ie ty  

show ed  a p p a re n t ly  lo w e r age at m a tu rity

3 The  mean hen housed egg num ber from  21 40 w eeks o f age w as

37 61 and 34 4 fo r  DNR and DAW c ro s s e s  r e s p e c t iv e ly  and

the d iffe re n ce  between the two c ro s s e s  was not s a t i s t ic a l ly

s ig n if ic a n t  T he  N aked  neck  v a r ie t y  show ed  a p p a re n t ly  h ig h e r

hen hou sed  egg num ber m  both the c ro s s e s

4 The mean hen day  egg num ber d u r in g  21 40 w eeks of age w as

s im i la r  in  both c ro s se s  the v a lu e s  be ing  47 61 and 47 81 eggs

r e s p e c t iv e ly  m  DNR and DAW c ro s s e s  The Naked neck v a r ie t y  

show ed  I lg h e r  hen day  num ber in  both  the c ro s s e s  and the
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d rffe ren c  between the two v a r ie t ie s  was s t a t i s t ic a l ly  s ig n if ic a n t  

in  DAW c r o s s  (P  0 05)

5 The  peak p rodu ction  was a tta ined  at 33 36 w eeks in  DAW c ro s s  

and 37 40 w eeks in  DNR c ro s s

6 The  eggs of DNR c ro s s  w ere s ig n if ic a n t ly  h e a v ie r  (P  £. 0 05) 

than DAW c r o s s  at a l l  sta ge s  o f m easurem ent e xcep t at the 

in i t ia l  p e r io d  The  in i t ia l  egg w e igh t at 21 24 w eeks of age 

was 36 67 and 36 25 g in  DNR and DAW c ro s s e s  and it  

p r o g r e s s iv e ly  in c re a se d  to 46 74 and 44 88 g in  DNR and DAW 

c ro s se s  at 37 40 w eeks o f age r e s p e c t iv e ly  N aked  neck and 

norm al neck v a r ie t ie s  show ed  s t a t i s t ic a l ly  s im i la r  egg w e igh t 

in  both the  c ro s se s

7 The mean d a i ly  feed consum ption  in  DNR and DAW c ro s s e s  was 

c om p a rab le  and the norm al neck v a r ie t y  in  both the  c ro s se s  

consum ed m ore feed than  Naked neck coun te rpa rts  H ow ever 

the d if fe re n c e s  were s t a t is t ic a l ly  non s ig n if ic a n t

8 Feed e ff ic ie n c y  in  DNR and DAW c ro s se s  w ere s t a t i s t ic a l ly  

s im i la r  In  both c ro s s e s  Naked neck v a r ie t y  show ed  a p p a re n t ly  

bette r feed e ff ic ie n c y  and the d iffe re n ce s  between the two 

v a r ie t ie s  in  DAW c r o s s  w ere s t a t is t ic a l ly  s ig n if ic a n t  (P  <  0 05)

9 The m o rta lit y  p e r cent was com pa rab le  between the  two c ro s se s  

and between the  two v a r ie t ie s  w ith in  c ro s se s  H ow ever DNR
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c r o s s  w as a p p a re n t ly  m ore v ia b le  T he  N aked  neck  v a r ie t y  

sh o w e d  lo w e r  m o rta l it y  than  no rm a l neck b i r d s  in  both  the  

c r o s s e s

10 P lum age  c o lo u r s  in  DAW c r o s s  w ere  b la c k  g r e y i s h  w h ite  w ith  

b la c k  p a tc h e s  and g re y  H ow eve r m  DNR c r o s s  b i r d s  w ere  

m u lt ic o lo u re d  w ith  d if fe re n t  fe a th e r  p a t te rn s  E gg  s h e l l  c o lo u r  

w as b row n  in  DNR c r o s s  and  t in te d  in  DAW c r o s s

11 B ro o d in e s s  w as o b s e r v e d  m  bo th  th e  c r o s s e s  and  d u ra t io n  of

b ro o d in e s s  ranged  from  25 to 30 d a y s

12 E gg  q u a l it y  t r a it s  su ch  a s  S h a p e  In d e x  A lbum en  In d e x  Y o lk

In d e x  and Haugh U n it  w ere  s t a t i s t ic a l l y  co m p a ra b le  m  both  

c r o s s e s  S h e l l  t h ic k n e s s  w as s im i la r  in  N aked  neck  and no rm a l

neck  v a r ie t ie s  m  DNR c r o s s  w h e re a s  in  DAW c r o s s  no rm a l 

neck  b i r d s  sh o w e d  s ig n i f ic a n t ly  h ig h e r  s h e l l  t h ic k n e s s  (P  0 05)

C o n s id e r in g  th e  sm a ll  p o p u la t io n  s iz e  u se d  in  the  s t u d y ,

though  i t  w i l l  be h a z a rd o u s  to  d raw  v e r y  d e f in it e  c o n c lu s io n  in

a b re e d in g  e xp e r im e n t  o f t h i s  n a tu re  th e  trend  o f r e s u lt s  d id

sh o w  th a t  DNR c r o s s  i s  s u p e r io r  o v e r  DAW c r o s s  f o r  u se  in  home 

stea d  p o u lt r y  p ro d u c t io n  sy ste m  T he  r e s u lt s  a ls o  re v e a le d  th a t  

N aked  neck  i s  a p ro m is in g  v a r ie t y  fo r  e x p lo it a t io n  in  the

b a c k y a rd  sy s te m  F u r th e r  e x p e r im e n ts  in  a la r g e r  p o p u la t io n  un de r 

fa rm  and  f ie ld  c o n d it io n s  a re  needed b e fo re  recom m end ing  t h i s

c r o s s  f o r  a d o p t io n  b y  fa rm in g  com m unity
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A B S T R A C T

Data w ere co lle c te d  on egg p ro d u c t io n  pe rfo rm ance  o f two 

c r o s s  b re d s  v i z  d e s i  x A u s t ra  W h ite  (DAW ) and d e s i  x New R ock  

(D N R ) from  20 to 40 w eeks o f age T he  b i r d s  m  each  c r o s s  c o n s is te d  

o f N aked  neck  and norm al neck v a r ie t ie s  DNR c r o s s  b i r d s  w ere  

s ig n i f ic a n t ly  h e a v ie r  at 20 and 40 w e e k s  o f age than  DAW c r o s s  

b i r d s  ^ 2 9 8  98 and 1 W 7 ^ ^ V i ^ 5 7 4 ^ 0 6  and 1445 36 ) T he  bo d y

w e igh t in  N aked  neck  and  nom al neck  v a r ie t ie s  w ere  co m p a ra b le  

in  both  c r o s s e s  Age  at s e x u a l m a tu r ity  w as 184 and 189 d a y s  m  

DNR and  DAW c ro s s e s ,  r e s p e c t iv e ly  Hen hou sed  and hen d ay  egg 

nu m bers  w ere  s im i la r  in  both  c r o s s e s  (37 61 and  47 61 V s  34 40 

and 47 81) w h i le  the  N aked  neck  b i r d s  m  bo th  c r o s s e s  sh o w e d  

h ig h e r  hen hou sed  and hen d ay  egg num ber than no rm a l neck b i r d s  

T he  d if fe re n c e  in  hen d a y  egg num ber between the  v a r ie t ie s  m  

DAW c r o s s  w as s ig n if ic a n t  (53 82 V s  34 86) The  e g g s  w ere s ig n i f i  

c a n t ly  h e a v ie r  in  DNR c r o s s  than m  DAW c ro s s  (46 74 V s  44 88) 

w h e re a s  th e  v a r ie t ie s  w ith in  both  c r o s s e s  la id  e g g s  o f s im i la r

s iz e  T h e  mean d a i ly  feed  con sum ption  and feed e f f ic ie n c y  w ere  

a ls o  s im i la r  m  both  c r o s s e s  (106 61 g  and 4 09 V s  104 95 g  and  

4 93) In  DAW c r o s s  th e  N aked  neck  b i r d s  r e g is t e re d  a b e tte r  

feed  e f f ic ie n c y  W h ile  DNR b i r d s  w ere  m u lt ic o lo u re d  and  la id  b row n  

e gg s  DAW c r o s s e s  c o n s is te d  of o n ly  b la c k  g r e y i s h  w h ite  w ith

b la c k  p a tc h e s  and  g r e y  b i r d s  w h ic h  la id  t in te d  e g g s  B ro o d m e s s
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was observed  m  both the cro sse s Egg qua lity  was excellent in 

rboth the c ro sse s and var ie t ie s  w ith in  cro sse s at 32 weeks of age 

L iv a b i li ty  was a lso  s im ila r  in both cro sse s though it  was poor 

Considering the o v e ra ll performance the DNR c ro sse s was adjudged  

as a better c ro ss fo r the backyard


