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Introduction



INTRODUCTION

Poultry  sec tor in India  em erged  from a m ere  backyard  ac tiv ity  into a m ajor 

prom ising  industry, during  the last two decades. Poultry prov ides  quality  h u m an  food 

such as eggs and m eat and organic m anure  to agricultural crops. It also serves as a 

m eans o f  em ploym en t to a large num ber o f  people. T he  intensive system  o f  rearing 

poultry contributes 70 per cent o f  total egg and meat in the country . T he indigenous 

Desi fowls under rural sector which lag behind their exotic coun terparts  also 

contribute greatly  to the Gross Dom estic  Product.

The backyard  segm ent o f  poultry  industry has a direct bearing on the egg 

production and incom e o f  w eaker sections o f  the society, especially  wom en. M odern 

large scale units contributed to the bulk of' poultry m eat and eggs produced  in 

developed  countries. In developing  countries  the backyard  poultry  deserves  priority  

and encouragem en t by virtue o f  its low  cost o f  production. D esp ite  the fact that India 

ranked fifth in w o r ld ’s egg  production in 1998, the per capita ava ilab il i ty  o f  eggs in 

the country  is am ong  the lowest in the world.

In Kerala, backyard  rearing is still the m ost popular system  o f  egg  production. 

The ch icken  population  o f  the state com prised  o f  52.61 percent, Desi s tock and 47.39 

per cent, im proved  varieties. A ccord ing  to 1996 livestock census o f  Kerala, the 

poultry  population  in the state was 26.95 million, which included 25.65 million 

chicken, 1.19 m illion ducks and 0.1 1 million o f  o ther poultry. (Anon, 1998)



The production in industrial type o f  poultry enterprise  in the country  has 

attained standards com parab le  to those elsew here  in the world. T he  focus should 

naturally shift tow ards enhancing  non industrial productiv ity  o f  birds reared in the 

backyard system. T he m ajor im pedim ents  n ach iev ing  this goal are the high 

mortality rate and adverse  environm ental conditions in rural hom esteads.

Im provem ent in productiv ity  o f  indigenous Desi birds that are acclim atized  to 

the rural environm ent is an obvious choice under the present c ircum stances . This may 

be achieved by upgrad ing  Desi stock with exotic breeds o f  ch ickens to produce a 

crossbred that is acclimatized, more viable and better in productiv ity .  T he  breeding 

strategies for upgradation  o f  Desi birds should also aim at re ta in ing the desirab le  traits 

o f  native breeds and varieties. This h ighlights the need  o f  pursu ing  the twin 

objectives o f  im proving productiv ity  and retaining desirable traits o f  ind igenous birds, 

in tandem.

It has been  experim entally  proved  that N aked  N eck  ch ickens have better 

laying rate, persistency, egg weight, shell s trength and low ered m orta li ty  com pared  to 

‘norm al n e c k ’ coun ter  parts (M erat, 1986). The ‘naked n ec k ’ gene is well d istributed 

in poultry  popu lations around the world. The ‘naked n e c k ’ allele (Na) is dom inant 

over ‘norm al n e c k ’ allele (na). (Hutt, 1949.) The N aked  N eck  birds  are capable  o f  

com bating  thermal stress effectively. This  rem arkab le  feature o f  N a k ed  N eck  birds 

are attributed  to the p lum age reducing  charac ter  o f  the ‘naked  n e c k ’ gene, facilitating 

the body  heat loss. T he indigenous N aked  N eck  birds have a varie ty  o f  p lum age 

colours and hence crossbreeding  these birds with exotic high p roduc ing  breeds o f



chicken is likely to yield an offspring with i otter p roduction potential,  im proved 

viability and coloured p lum age pattern. Clm .en having a spectrum  o f  p lum age 

colours are generally  preferred by farmers o f  lerala. Therefore  crossbred  chicken 

with a variety o f  p lum age colours are likely n be m ore acceptab le  to rural poultry 

production.

University  poultry farm, M annuthy  is i saintaining lines o f  N ew  Ham pshire , 

White Leghorn and N aked N eck birds. White eghorn, belonging  to M editerranean  

class o f  chicken, has excellent layer traits and I as sm aller  body size that require  less 

feed for m aintenance. Hence a crossbred o f  N aeed  N eck Desi and W hite  Leghorn is 

expected  to yield a crossbred with im proved  productiv ity  as well as tolerant to rural 

conditions. N ew  H am psh ire ,  dual purpose  bre\ d  o f  chicken be long ing  to A m erican  

class, has a chestnut coloured plumage. A cross between N aked Neck birds and New 

H am pshire  is expected  to yield progenies win higher body weight and attractive 

p lum age patterns.

Therefore  a s tudy w as p lanned  to deveh p crosses o f  N aked  N eck  birds with 

W hite  Leghorn  and N ew  Hampshire , utilizing the lines m ain ta ined  in university  

poultry farm. The study envisages to evah ale and com pare  the various egg 

production traits in N aked Neck x W hite Lcghot 1 and N aked  'keck x N ew  H am psh ire  

crossbreds m aintained under deep litter system o f  rearing.
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R E V I E W  O F  L I T E R A T U R E

M e te o r o lo g ica l  pro fi le  at M a n n u th y  region

Somanathan (1980) compiled data on me eorological profile o fM annuthy  (latitude 10°32” 

N, longitude 76° 16” E, altitude 22.25m above MSL based on observations m ade during a period o f  

five years. The highest mean daily maximum temperature was recorded during April (34.55°C) and the 

lowest during July (28.15°C). The mean minim um  temperature recorded was the lowest during July 

(23.28°C) and the h ighest during M ay (25.27°C). The daily average relative hum idity  percentage 

varied from 75.68 to 86.52 during May to July.

In the above study, the rainy season in N lannuthy region was from M ay to November, of  

which June to A ugust was cold and wet and M ay and Septem ber to N ovem ber w as warm  and wet. 

Dry Season in M annuthy was from December to April, o f  which D ecem ber to January was warm and 

dry and February to April was hot and dry. The climate o fM annu thy  was classi fied as hot and moist.

Mueller (1961) evaluated the effect ofci 'nstant and fluctuating environmental temperature 

on biological performance o f  laying pullets and recorded depression in feed intake, egg weight, shell 

quality and egg production with increased mortality, in birds kept at 32°C.

M cD ow ell  (1972) reported that in w arm  hum id areas w here  air tem perature was 21 °C 

and above, and when relative humidity was over 60 per cent, livestock production was affected .

North and Bell (1990) observed that iced consumption in laying hens was reduced by 50 

per cent when house temperature was increased fn m 21 to 38I!C.

B od y  w e ig h t

Body weights o f  different breeds and crosses reported by various authors arc presented in

Table 1.



Smetnev et al.{ 1955) recorded ail aver; ge hotly weight o l '2750g in males and 2020g in 

females o f  Moscow breed group offow ls, d ev e lo p s  in' crossing Yurlov fowls with Brown Leghorns 

anti New I lampshires and mating, the progeny inter < •

Tretjjakov (1955) r epo r t ed  that Zagors l  b r eed  g r o u p  o f h e n s  f o r m e d  In c r os s i ng  Yin l o \ , 

Russian White, New Hampshire and Rhode Island ted breeds weighed on an average 3000g at 1 A 

years o f  age.

Giavarini (1956) reported that Goldei Rom agna weighed 1200g and N ew  I lampshtre 

weighed 2600g a to n e  year o fage ,  while Golden Ri nagna x 'New Hampshire weighed 2000g at the 

same age.

Karapetjan and Gukasjan (1956) record :d an adult body weight o f  3000-3200g in males 

and 2000-21 OOg in females o f  Erevan fowls, formed i v grading up o f  local Armenian fowl with Rhode 

Island Red.

Van A lbada (1956) recorded an averat e body weight o f  1117g in W hite Leghorn and 

1580g in North Holland Blues at 14 weeks o f  age. A t the same age, W hite  Leghorn x North Holland 

Blue and North Holland Blue x White Leghorn weighed 1418 and 1429g, respectively.

Czam ovski (1957) reported that Sussex x Greenlcg crossbreds attained body weight o f  

1600-2000g in 6 m onths, while a lower body wei; ht o f  1 300 1 600g w as recorded in pure bred

Grecnlegs at the same age.

Mcrcgalli (1957) reported that adult ma cs and females o f  Arno, an indigenous breed of 

Italy weighed 3000 and 2200g, with a growth rate similar to New Hampshire , while F Arno x New 

Hampshire crosses were superior to both parent breeds.

Volkov et a l .( \957) have described fori' ation o f  a new breed group o f  fowl, the Kuchin 

Anniversary', in which Plymouth R ock , New Hampsh; v, Rhode Island Red, Australorp, White Leghorn 

and Livnys were utilised. The average body u  eigh in males and females o f  the breed group were 

recorded as 3800 and 3000g respectively.



Eskilt eta l. (1959) recorded mean body weight o f  1760 and 2250g in adult Jaer x White 

Leghorn and White Leghorn x Plymouth Rock birds, respectively.

Kulangciv (1965) recorded a body weight o f  1885 and 1535g respectively in males and 

females o f  Russian White fowls at ten months ofage. Zeravshan and Samarkhand breed groups were 

formed by crossing local Uzbek hens with Russian White females and m ating the resulting female 

progeny with either N ew  Hampshire or Australorp males. The males and females o f  Zeravshan breed 

group weighed 2885 and 1920g while those o f  Samarkhand breed group weighed 2877 and 1963g at 

10 months ofage.

Erdei (1969) described that Bontida f  rmine fowl was 67.5 per cent Rhode Island Reel 

and 37.5 p e rcen t  Sussex and the males averaged 2520 and 3800g while females averaged 2160 and 

2600g respectively at 6 and 12 months o f  age.

K u m ar  ct al. (1971b) reported that Asecl x R hode Island Red w eighed  1007g at 12 

w eeks o f  age and w as heavier  than other crosses o f  indigenous breeds and exotic breeds, which 

averaged 803.32 ±37.64g. The different crossbreds involved reciprocal crosses o f  indigenous breeds 

o f  Naked Neck, Aseel and Black Bengal and exotic breeds o f  White Leghorn, Rhode Island Red and 

White Cornish.

Sharm a et al.{ 1971) reported that Rhode Island Red birds w eighed on an average 713g 

and Desi birds w eighed  573g at 12 w eeks o f  age, while the progenies o f  the cross between them 

averaged 667 and 665g at the same age.

Chhabra  and Sapra (1973) recorded a mean body weight o f  709g in Aseel birds at 12 

weeks ofage.

Al-Rawi and A m er (1974) reported that three way crosses o f  N ew  Hampshire and Iraqi 

birds weighed 1897.8 and 1881,2g at sexual maturity, while three way crosses o f  White Leghorn and 

Iraqi averaged 1629.5 and 1645.1 g at the same age. : hrce way crosses o f  Iraqi, New' Hampshire and 

White Leghorn, at sexual maturity weighed 1714a.i■ 1562.bg.



Huq e ta l.( \9 1 6 )  recorded higher body v eight at sexual maturity in White Cornish x Desi 

(2814g), than W hite  Leghorn  x Desi and N ew  H am psh ire  x Desi w hich  averaged  998 and 1700g 

respcctivly.

M ahm oud et n7.(1976) recorded a body weight o f  2700 and 2000g in male and females 

respectively o f  Golden M ontazah at 12 months o f  ag x

Jain et al.{ 1977) reported that the body weight at 12 w eeks o f  age in the crosses o f  Desi 

and Rhode Island Red w ere  higher than that o f  the rosses o f  Desi and W hite  Leghorn . The cross 

progenies o f  Rhode Island Red x Desi averaged 769 and its reciprocal averaged 738g, while a cross 

between White Leghorn and Desi weighed 687g anti its reciprocal averaged 706g at 12 weeks ol'age.

Jain and Sharm a (1977) reported a mean body weight o f  1608 and 1244g in males and 

females o f  Desi x Rhode Island at 5 months o f  age, 2() 17 and 1400g in White Leghorn x Rhode Island 

Red while Desi x W hite Leghorn averaged 1665 am . 1205g at the sam e age.

Karapctjan et a i{  1978) recorded a mea : body weight 1625g in Lravan x White Leghorn 

birds at 5 months o fage .

Al-Soudi and Al-Jcbouri (1979) reponed  that pure bred Iraqi birds w eighed  161 1 g at 

one year o f  age, while progenies o f  cross between Iraqi and exotic breeds o f  W hite Leghorn and New 

Llampshire weighed 161 Og at the same age. White Leghorn and N ew  Hampshire weighed on average 

1687 and 2286g at the same age.

Saeki and Inoue (1980) reported that W! ite Leghorn x Red Jungle Fowl hybrids weighed 

1347g at 163 days o fa g e ,  while Red Jungle Fowl ,\ White Leghorn hybrids weighed  1259g at 182 

days o f  age.

Al-Rawi and Varela-Alvarez (1981) rep tiled a higher body weight for White Leghorn X 

native Iraqi chicken at sexual maturity, than cither ot i is parent breeds.

Radhakrishnan (1 98 1) recorded an avi age body weight o f  880 and 13S2g in T "  strain 

White Leghorn respectively at 20 and 40 weeks o f;  ;e.



H ow lider and A hm ed (1984) record d a body weight o f  954g  in A ustralorp x New 

Hampshire and 1006g in Aseel x Australorp at 12 eeks ol age.

Sah e ta l.(  1984) reported that males ai.d females o f  Desi x W hite Leghorn weighed 111 

and 750g at 20 weeks o f  age and was heavier than n ales and females o f  White Leghorn x Desi which 

weighed 725 and 668g at the sam e age . It was also heavier than pure bred Desi males and females, 

which averaged 716 and 562g at the same age.

Jain and Chow dhry (1985) recorded a tody weight o f  1163+ 16.5 and 1223 ±  12.8g for 

White Leghorn x Desi and Desi x White Leghorn b axis respectively at 5 months o f  age.

O m eje  and N w osu  (1986) reported that progenies o f  the cross betw een Gold Link and 

Local Nigerian weighed 1041 and 1046g at 20 w eeks o fag e .  T hree w ay crosses involving the two 

breeds averaged 1123 and 955g at the sam e age.

Thomas and Rao (1988) recorded meaa body weight o f  1 205g in Kadaknath males at 20 

weeks o fage .

Geo (1992) reported that body weight o f  1LM -9 0 ,  strain cross White Leghorn, ranged 

from 882.94 to 886.90g at 20 w eeks o f  age, while it ranged from 1400.80 to 1426.12g at 44 weeks 

o f  age.

Jayanthy (1992) reported body weight in Desi X N ew  Rock and Desi X Austra White 

crosses as 1299and 1007g at 20 w eeks o fa g e  and 1974 and 1445g at 40 w eeks o fa g e  respectively.

Beena (1995) reported that ‘F ’ strain White Leghorn weighed on an average 944.85 and 

1346.67g respectively at 20 and 40 weeks o fage .

Dutta (1996) reported that purebred Vhite Leghorn birds were 158.3g heavier titan 

purebred Miri birds, and 97.8g heavier than c ro ssh  rds o fM iri  x White Leghorn birds.

Jayasrce (2000) recorded mean body w right in New 1 Iampshirc and Naked Neck pul lets 

as 1675.1 and 1682.3tz, at 20 weeks o fag e  and 2635.45 and 2703.65gat 40 weeks ofage, respectively.



T A B L E - 1 B O D Y  W E I G H T S  O F  D I F F E R E N T  B R E E D S  A <() G R O S S E S  R E P O R T E D  BY V A R I O U S  A l T H O R s

AUTHORS
1

yrar
“I

OWN 1RY
3

BRUM) BRia i) ( ROSS 
■1

Ati I: 
s

Bonvwi-uun Hgi 
<>

Sm e tn c v  ct al. 1955 U.S.S.R M o s c o w 1 SO d 275(1 M 
2020 F

Tretjjakov 1955 U.S.S.R Z ag o rsk 1 V2 y e a r 3000

Giavarini 1956 G o ld en  R o m ag n a  
N ew  H am psh ire  (Ni l) 
G o lden  R o m ag n a  x N H

1 y e a r 1200
2600
2000

K arap e t jan  and 
G ukasjan

1956 Erevan A d u l t
U100-3200M 
1000-21 OOF

V an  A lbada 1956 W hite  L e g h o rn  (W L )
N orth  Holl  an d  B lues(N IIB )
W L H x N H B
N H B x W L

14 w e ek s 1117
1580
1418
1429

C zam ow sk i 1957 U.S.S.R siisscx x G reen leg 6 m o n th s 1600-2000

Mcregalli 1957 Italy \ r n o A d u l t 3000 M 

22(X) 1-

Volkov  e ta l .  

Eskilt  ct al.

1957

1959

K uch in  A n n iv e r s a ry  

Zier x W  L
W L x P ly m o u th  R ock

A d u l t 3800 M 
3000 F 
1760 
2250

K ulang iev 1965 U.S.S.R 'e r a v s h a n  

Stimarkhand 

R u ss ian  W h ite

10 m o n th s 2 8 S 5 M  
1920 F 
2877 M 
1963 F'
1885 M 
1535 F

Erdei 1969 Eon tida  E rm ine 6 m o n th s  

12 m o n th s

2520 M 
2 1 6 0 F  ' 
3800 M 
2600 i-

K u m a r  et al. 1971 b India /  seel X R 1 R 12 w e ek s I0O7

S h a rm a  et al. 1971 India E I R
1 esi
l< IR x LDesi 
L e s i x R I R

”

713
573
667
665

C h h a b ra  and  Sap ra 1973 India A seel 12 w e ek s 709

Al -  Rawi and  A m e r 1974 Iraq N 11.x ( Iraqi  x N i l )  
N: 1 x (N i l  x Iraqi)

\ t  S ex u a l  m a tu r i t) 18928 
! 88 i .2



Table -1 continued

A' L x ( Iraqi  x W  L) „ 1629.5

A'L x ( \ V L  x Iraqi) 1645.1

raqi x ( N 1 1 x \ V I .) 1 7 1 4 0

uaq i  x ( W L  x N i l ) ” 1562.9

I luq el al. 1976 Bangladesh A L x Des i 2 LI days 9 9  S

Al l  x Desi 2 4 0  days 1700

A’hite Corni sh x Desi 2 7 4  days 2814

M a h m o u d  el al. 1976 l i gyp t lo lden Mont azah 12 mon t hs 2 7 0 0  M
2 0 0 9  F

Jain el at. 1977 India A'' L x Des i 12 w e e k s 687

)esi  x W L 706

R I R x Des i ,, 76 9

D e s i x  RIR ” 738

Jain and Sharma 1977 India Des i  x R 1 R 5 mo n t h s 1608 M
1244 F

W 1. x RIR 2 0 1 7  M

1400 F

D e s i x  W L „ 1665 M
1205 F

Karapetjan el al. 1978 Armenia ■ re van x W  L 1625

Al - Soudi  and 1979 Iraq raqi 1 year 1611

Al-Jebouri raqi cross ,, 1610

vV I. ,, 1687

A II 22X6

Saeki  a nd In o u c 1980 Japan W L 159 days 1762
Red Jungle  Fowl 2 9 8 d a y s 887

A'L x Red Jungl e  Fo wl 163 d a y s 134"

Red Jungle  Fo wl  x W L 1 8 2 d a y s 1259

Radhakrishnan 1 9 S' 1 India F" strain Wh i l e  Leghorn 20  w e e k s XS6
4 0  w e e k s 1382

l l owl i d er  and 1984 Bangladesh \ us tralorp x N 11 1 2 w e e k s 954

Ahma d \ s e e l  x Australorp I 00 6

Sail  etal. 1984 India Desi 20  w e e k s 71 6  M
562  F

Desi  x W  L ,, 77 7  M
7 5 0  F

■A' L x Des i 725  M
6 6 8  F

Jain and 1985 India W L 5 mon t hs 1306

C h o w d h r y !\ 1 R 1511
! iesi 1306
A L x Desi 1 163
I )esi x W L 1223
RIR x Des i 1234

i )es i  x RIR 1303
R I R x  W L 1441
WL x  RIR 1465
RIR x ( W L x  Des i ) 1249

RIR x ( De s i  x WL) 1363
a I. x ( RI R x De s i ) 1 ! 26
A i. x ( D e s i  x RIR) 1 so ^

'esi  \  (RIR x WID 1 2"4
Vs i  x ( W L  x RIR) 126"



O m e j e  and N w o s u 1986 Nigeria ■ o 1 d l ink (GL.)
I ocal  Nigerian ( I NI  
N \  111.

d.  x ( G L  x LN)

N x ( L N  x GL)

2(t w e e k s

T ho ma s  and Kao I9SS India • adaknath

G e o 1992 India I.M 9 0  ( \ VL strain cross 2 0  \x e e k s  
4 4  w e e k s

Jay a n t hy 1992 India : Vs i  x N e w  Roc k  

)csi  x Austra Whi t e  
)csi x N e w  Rock  

Vs i  x Austra Whi t e

2 0  w e e k s  

4 0  w e e k s

Beena 1995 India !■" strain Whi t e  Leghorn 20  w e e k s  

4 0  w e e k s

Dutta 1996 India V L 

Miri
Miri x W L

”

Jayasree 2 0 0 0 India N ak e d N e c k  
N e w  Hampshire-  
N ak e d N e c k  
N e w  Hampshi re

2 0  w x e k s  

4 0  w e e k s

S86
1426



A ge at sex u a l  m atu r ity .

The age al sexual maturity (ASM) based ; >n age at first egg and age at 50 per cent production 

in different breeds and crosses including the desi sti ;ks reported by various authors are presented in 

Table 2.

Chapel (1951) reported that native Pm rto R ican birds a tta ined  sexual maturity  at 195 

days o f  age, while White Leghorn attained sexual maturity at 192 days o f  age.

Meregalli (1957) reported mean age at s .wual maturity in Arno birds o f  Italy as 162 days.

M arquez  and A gcanas (1958) record al age at sexual m aturity  o f  225 days in New 

Hampshire and 206 days in White Leghorn. The a; e at sexual maturity in Native Banaba fowl was 

recorded as 236 days, while Native Banaba x New lampshire matured earlier at 213 days o f  age.

Eskilt et al.( 1959) recorded m ean age it sexual m aturity  in Legbar x Jaer as 153 days, 

while it was 183 days in Brown Leghorn x Plymout; Rock.

A charya and K um ar (1971) reported an earlier age at first egg  for Rhode Island Red x 

Desi (201.8 days) followed by Desi pure breds (20 1.3 days) and R hode Island Reds (217.6 days).

Al-Rawi and Am er (1974) reported that orogenies o f  three way crosses o f  New Hampshire 

and Iraqi attained sexual maturity at 130.8 and 141.6 days o f  age, while progenies o f  three way crosses 

o f  White Leghorn and Iraqi matured at 150.7 and 1 17.8 days o f  age. Progenies o f  three way crosses 

o f  Iraqi, White Leghorn and New Hampshire matu ed at 151 and 145.2 days o f  age.

Huq eta!.( 1976) stated that White Leghorn x Desi crosses attained 20 percent production 

at 213 days o f  age followed by New Hampshire x D :si and White Cornish x Desi which took 240 and 

274 days respectively to attain same level o f  prodm ion.

M ahm oud et al.( 1976) reported that ( Tien M onta/ah , a cross bred involving Dokki-4 

and Rhode Island Red, matured at 163 days o fagr



K am ar et al.{ 1978) recorded m ean ag at sexual m aturity  as 249 days in Fayoumi \  

Rliodc Island Red, while White Baladi x Rhode Isla d Red matured much later at 307 days ofagc.

A b d e l  K h a d c r  a n d  1 1-1 lossa r i  ( 1 0 7 9 ) i p u r l e d  that  I a \  c u m i m a t u r e d  at 7 1 0 .3 d a y s i >1 

age ,  m u c h  ea r l i e r  than  R h o d e  I s l and R e d  b i r ds  whic :  m a t u r e d  in 24 1.7 (.lays .

Kumar and Acharya (1980) recorded mean age at sexual maturity in Desi birds as 208.76

days.

Saeki and Inoue (1980) recorded an earlier sexual m aturity  in W hite  Leghorn (158.9 

days) than Red Jungle Fowl (298.3 days) and the age at sexual maturity in reciprocal crosses o f  White 

Leghorn and Red Jungle Fowl was in between that o f cither o f  the parent breeds.

Islam et al. (1981) reported that fourth generation grades o f  Desi x White Leghorn matured 

at 210 days o f  age, while that o f  Desi x New Hampsl lire matured at 236 days o f  age. Fifth generation 

grades o f  Desi x W hite  Leghorn m atured earlier at 195 days, while that o f  Desi x N ew  Hampshire 

matured at 220 days o f  age.

Radhakrishnan (1981) reported the me. n age at first egg in ‘F ’ strain White Leghorn as

157.8 days, while the age at 50 per cent production was recorded as 1 82.6 days.

Rao (1983) reported that slow featheri ig strain o f  W hite  Leghorn , produced  by back 

crossing F progeny o f  slow feathering Kadaknath males and rapid feathering White Leghorn females 

matured earlier, at an age o f  1 86.6 days com pared t > F progeny o f  K adaknath  and White Leghorn 

(197.7 days), while Kadaknath bird matured at 187 ! days o f  age.

Singh (1983) recorded the mean age at I rst egg in ‘F ’ strain White Leghorn as 176 days.

Nair and Bhattacharya (1984) recorded the mean age at first egg as 147.6 days in White 

Leghorn x Australorp birds.

Sah e ta l.i 1985) recorded the age at sexi al maturity o f  Desi, White Leghorn x Desi, Desi 

x White Leghorn and White Leghorn as 203.22, 184 '7, 171.06 and 165.9 days, respectively show ing 

intermediary values for cross breds.



Dcy et al.{ 1986) reported the age at fli st egg in a population o f  W hite I .eghorn birds 

selected for egg number, as 157,19 + 0.75 days, vvhih in a random bred population o f  White Leghorn, 

it was 171.43 ± 3 .  98 days.

Omeje and Nwosu (1986) reported meai age at first egg in progenies o f  the cross between 

Gold Link and Local Nigerian as 163.7 and 161 days.

T hom as  and Rao (1988) recorded me; n age at first egg in K adaknath  birds as 189.2

days.

Geo (1992) reported that age at 50 per /cut production  in strain cross W hite Leghorn 

(ILM -  90) ranged from 183.4 to 187.4 days under di fferent floor densities.

Jayanthy (1992) reported the age at 50 p :r cent production in Desi x New Rock and Desi 

x Austra White crossbreds as 184 and 189 days resp actively.

Dutta (1996) recorded an age at sexual Maturity o f  1 7 7 + 1 .2 5  days in White Leghorn \  

Miri crossbreds and 164 + 1.62 days for purebred M ;ri birds. The age at sexual maturity was 163 ;i

1.28 days in White Leghorn.

Leo (1999) reported that sexual maturi; y was attained in 194 days by New Rock birds, 

while Austra White attained sexual maturity at 184 il ivs o f  age.

Jayasree (2000) reported that New Ha: ipshire and ind igenous N aked N eck birds laid 

their first egg at the same age o f  161 days. New Hampshire attained 50 per cent production at 175.5 

days o f  age, while N aked Neck attained the same le /el o f  production in 176.55 days.

Earlier sexual maturity is noticed in cros- as o f  native breeds with exotic breeds, compared 

to their native parent breeds.



T A B L E - 2 A G E  A T S E X U A I .  M A T U R I T Y  IN D IF F E R E :  1 B R E E D S  A N D  C R O S S E S  R E P O R T E D  BY V A R I O l 'S
A U T  !OR.s

AUTHORS Y E A R C O U N T R Y B R E E D , B R E E D C R O S S A S M W A Y S )

Chapel 1951 Puerto  Rico N a t iv e  Puer to
Rican 1950

W L 192.0

Meregalli 1957 Italy A r n o 162,0

M a rq u e z  a n d  A g c a n a s 1958 Phil ippines N i l 225.0
\V L 206.0

N ative  B a n ab a  x N 11 213.0

N a t iv e  B a n ab a 236.0

Eskilt  et al. 1959 L eg b a r  x Jacr 1533)
B ro w n  L eghorn  x P ly m o u th  R ock 183.0

A c h a ry a  a n d  K u m a r 1971 India R I R x  Desi 201.8
D esi  x Desi 204.3
R I R x R I R 217.6

Al Rawi and  A m e r 1974 Iraq N 11.x ( I r a q i s  N i l ) 130.8
N 11 x (N 1 1 x Iraqi) 141.0

W L x (Iraqi x \V L ) 150C
\ V L x ( \ Y E x  Iraqi) I4T.X

Iraqi x ( N I I x W E ) ISi .O

Iraqi x ( \ V l .x  N i l ) 145.2

H u q  et al. 1976 B a n g la d e s h \VL x Desi 213.0
N H  x Desi 240.0

C o rn ish  x Desi 274.0

M a h n ro u d  e t al. 1976 E g y p t G o ld e n  M o n ta z a h 163.8

K an iar  e ta l. 1978 E g y p t Fayoumi x RIR 249.0
W hite  Baladi x R 1 R 3t.r.o

A b d e l  K h a d e r  and
Al -  Hossari 1979 E g y p t Fayoum i 2 1 o.s

RIR 24'. .:

K u m a r  a n d  A c h a ry a 1980 India Desi 20S.7(i

Saeki a n d  Inoue 1980 Ja p a n W h ite  L e g h o rn 158.9
Red j u n g le  fowl 298.3

W L  x R ed  ju n g le  fowl 163.4
R ed  ju n g le  fowl x W L 182.2

Islam et al. 198! B a n g la d e s h 4 ,h g e n e ra t io n  g rad es
Desi x W L, 2 1 0 . o

D e s i  x N  11 236.0
I )esi \  W h ite  C o rn ish 274.0
5 :" g e n e ra t io n  g ra d e s

Desi  \  W  L 195.0
i ) c s i  x N  11 220 . 0

Desi x W h ite  C o rn i sh 225.0



Table - 2 continued 16

Radhakrishnan 198! India '1' strain W hite  L eghorn ALL. 157.8 
>0 %  p roduc tion  182.6

Rao 1983 India K. ;. iknath 
K; i a k n a t h x W L  
F | ludaknath  \  W l.

187.1 
186.6 
197.7

Singh 1983 India ‘L itrain W hite  Leghorn ALL 176

Nair  and B ha ttacharya 1984 India W . x A us tra lorp ALL 147.6 
10% pro d u c tio n  175.0

Sah el at. 1985 India LX i 
W
W x Desi 
D t . i x  W L

203.22
165.9
184.27
171.06

Dey et al. 1986 India W ..  (popu la t ion  se lec ted  
fo egg  n u m b e r )

W .. ( ran d o m  b red  p o p u la t io n  )
157.19
171.43

O m e je a n d N w o s u 1986 Nigeria Gekl Link (GL) 
x I oeal Nigerian (LN) 
Lv xGL 
G1 x (G L x L N )
LA x (L N x G L )

163.7 
161.0 
168.3 
158.2

T h o m as  and Rao 1988 India K. laknath 189.2

Geo 1992 India IL d -  90 (Strain cross W L) 183.4- 187.4

J a y a n th y 1992 India IX 4 x N ew  Rock 
D eri  x A us tra  W hite

184
189

Dutta 1996 India w . .
M s ;
W x M ir i

ALL 163 
„ 164
„ 177

Leo 1999 India Ni x1 Rock 
A s traw hitc

0)4.0
184.0

Jayasree 2000 India N, ked Neck 
Ni w H am psh ire  
N. ked N eck  
NI w I lam psh irc

A F L  161 
„  161

10 % p ro d u c t io n  176.55 
175.5



Egg production

Egg production in various breeds and brce : crosses, Desi I) in Is and their crosses reported 

by different authors are presented in 'fable 3.

Macdonald et al. 1950) recorded an average annual production o f  1 13.6 eggs for While 

Leghorn x Desi crosses by good feeding, housing and management while it was only 29 eggs when 

kept under primitive conditions.

Barkakti (1951) reported a higher egg nui iber o f  130 eggs for crosses between Miri and 

White Leghorn birds.

Chapel (1951) reported an average produ Dion o f  33.7 eggs in White Leghorn x Native 

Peurto Rican birds and 39.9 eggs in New Hampshire \  Native Peurto Rican birds, fora period o f  120 

days o f  production.

Anon (1954) recorded an average monthl production o f  13 eggs in back cross progeny 

o f  F generation o f  Chinese Kampong birds to B uff i  eghorn sires as well as in F generation Buff 

Leghorn x Chinese Kampong crosses. '

Smetnev et al.( 1955) recorded an average annual production o f  182 eggs in Moscow 

breed group o f  fowl, which was evolved by crossing Yurlov fowl with Brown Leghorn and New 

Hampshire and again mating their progeny inter se.

Giavarini (1956) recorded an average annual production o f  140 eggs for Golden Romagna 

xN ew  Hampshire crosses, during first year o f  production.

Nagy et al. (1956) reported a production o f 60-80 eggs upto one year o f  age in Bankiva 

x White Leghorn birds.

Kaem (1957) reported an average yearly mxluction o f  200 eggs in Red Moscow breed 

group o f  fowl; evolved from Rhode Island Red, haven die and Orlov Russian breeds o f  fowl.

Kodinec (1957) recorded an average ai nual production o f  140- 180 eggs in Naked

Neck fowl.



Meregalli (1957) reported that A m o fowl produced an average o f  124.4 eggs in their first 

year o f  lay, while ?! Arno x N e w  Hampshire was superior in egg production than their parent breeds.

Volkov et <7 /. (1957) reported that K uchir Anniversary, a breed group o f  fowl developed 

by crossing Plymouth Rocks, New Hampshires, Rhode Island Reds, Australoips, Leghorns and Livinys. 

had an average annual production o f l  12-127 eggs.

Jull (1958) reported an average annual production o f  173.95 eggs in Fayoumi x White 

Leghorn crosses during first year, while their reciprocal crosses also produced 172.2 eggs.

Desai and Halbrook (1962) reported that White Leghorn x Baladi crosses produced 132 

eggs in 10 months, while purebred White Leghorn produced 148 eggs during the sam e period.

Kawahara (1961) reported heterosis for hen-housed, hcn-day and survivor egg production 

in crosses between W hite Leghorn and N agoya birds. The cross between W hite Leghorn x Nagoya 

birds produced m ore eggs than the reciprocal cross.

Sabalina (1964) reported that cross brcds o f  Faverollc x White Leghorn were intermediate 

in egg production to that o f  purebreds during the first laying season, and was highest during second 

laying season.

Petrov (1967) recorded an egg production o f  92.3 fo ra  period o f  six months for crossbreds 

o f  Black Shumens and White Leghorn and 78.4 in cross breds o f  Black Shumens and N ew  Hampshire 

birds.

Selvarajah  and  Khoo (1969) reported an average  hen day egg  p roduction  o f  49.5 per 

cent in A yam  B oka Johor x N ew  H ampshire crosses in 360 days.

Acharya and K um ar (1971) reported a higher hen day per cent o f  33.31 in Desi x Rhode 

Island Red followed by 28.78 in Rhode Island Red x Desi, while it was 27.47 in Rhode Island Red and

22.8 in Desi, for a period o f  3 months.



K u m ar et a l.( 1971) recorded an average hen day egg  p roduc tion  o f  29.11 + 1.50 for 

Rhode Island Red x Desi crosses, and 36.50'+; 1.50 f >r Desi x Rhode Island Red crosses fora period 

o f  10 weeks from 6 months ofage.

Aggarwal and Sapra (1972) reported a\ -rage hcn-day production o f  26.44 eggs in Desi 

and 22.19 eggs in N aked  N eck birds.

Al-Raw i and A m er (1974) recorded highest 9 0 -d ay ’s egg production  o f  46.3 in White 

Leghorn x (Iraqi x W hite  Leghorn) cross brcds am ong various three way crosses involving White 

Leghorn, New Hampshire and Iraqi birds.

Karapetjan (1974) reported that Erevan fowl; progeny o f  the cross between female lines 

o f  local Arm enian fowl and male lines o f  Rhode Island Red, Australorp and N ew  Hampshire, had an 

annual production o f  167 eggs.

Arad eta l. (1975) reported that total egg output of '44.2g/hen day in Leghorn x Bedouin 

crossbreds, was 44 percent higher than in laying Sinai Bedouin fowl.

Al-Soudi and A l-Jebouri (1979) reported hen-day  produc tion  o f  N ative Iraqi fowl as 

39.6 eggs, while in progenies o f  cross between Native Iraqi and exotic birds o f  W hite Leghorn and 

N ew  Hampshire, it was 42.2 eggs for a period o f  one year.

Al-Rawi and Varela-Alvarez (1981) recorded an annual production o f  180 eggs in New 

Hampshire x Iraqi crosses and 139 eggs in Iraqi x White Leghorn cross.

Islam et al.{ 1981) reported that in fourth generation White Leghorn, New I Iampshirc and 

White Cornish grades o f  desi fowl, annual production averaged 116, 135 and 114 eggs respectively.

M era te /  al.(1983) recorded an average egg production o f  79.8 in F ay o u m ian d  113.3 in 

Fayoum i x Rhode Island Red, up to 42 weeks o f  age.

Rao (1983) recorded a production o f  18.4 eggs at 300 days o f a g e  for Kadaknath X 

White Leghorn cross.



Singh (1983) reported that ‘F ’ strain White Leghorn produced on an average 84 eggs up 

to 40 w eeks o f  age.

N air  and  B hattacharya  (1984) recorded an average p roduction  o f  195 eggs in White 

Leghorn x Australorp, for a period o f  one year.

Sail et al. (1985) reported  a hen-day egg production  o f  19.1 1, 26.82, 32.09 and 4 1.83 

per cent for a period up to 240 days o f  age in Desi, W hite Leghorn x Desi, Desi x W hite Leghorn and 

White Leghorn birds, respectively.

Kalita et a l (1986) reported that White Leghorn (M-line) birds produced  on an average 

106.18 eggs for the period from 21-40 weeks o f  age.

O m eje  and N w osu  (1986) recorded a 100-day average egg  production o f  51.65 for F2 

generation o f  Local Nigerian x Gold Link crosses and 51.38 for Local Nigerian x (Local Nigerian x 

Gold Link) crosses.

T hom as and Rao (1988) recorded  an average 300-day  p roduc tion  o f  49 .79 eggs in 

Kadaknath birds.

Jayanthy (1992) reported a hen housed production o f  37.61 eggs and 34.4 eggs is Desi x 

N ew  Rock and Desi x Austra W hite crosses. The respective hen day egg num bers were recorded as 

47.61 and 47.81 for the crosses.

Dutta (1996) reported m ean hen-day egg production o f  49 per cent for White Leghorn x 

Miri crosses and was found to be superior to Miri by 6.13 per cent and inferior to White Leghorn by 

7.85 per cent.

Leo (1999) reported hen-day per cent o f4 7 .69 in N ew  Rock and 49.97 in Austra W'hite 

birds upto  40 w eeks o f  age.

Jayasree (2000) reported a hen-housed production o f  66.41 eggs in N ew  Hampshire and 

72.13 eggs in N a k ed  N eck, from 25 to 40 w eeks o f  age.



T A B L E - 3  E G G  P R O D U C T I O N  IN  D I F F E R E N T  B R E E D S  A N I)  C R O S S E S  R E P O R T E D  BY V A R I O U S  A U T H C  
*

)k s

AUTHORS Y EAR COU N TR Y BREED / BREED CROSS P RODUCTI ON PERIOD / 
CRITERIA OF 

M E A S U R E M E N T  

P ro d u c t io n  up to

EGG
NUMB E R

M a c  D o n a ld  e t al. 1950 India W L x I X s i 1 y e a r 1 13.6

Barkakti 1951 India M ir ix  W L ” 130.0

C hapel 1951 Peur to  R ico W L  x N a t iv e  Puer to  R ican  
N H  x N a t iv e  Puerto  Rican

120 d a y ’s p ro d u c t io n 33.7
39.9

A n o n . 1954 M a lay s ia B u f f  L eghorn  x 
C h in ese  K a m p o n g 1 m o n t h ’s p ro d u c t io n 13.0

S m e tn e v  et al. 1955 U.S.S.R M o sco w 1 y e a r 1 82 eggs

Giavarini 1956 G olden  R o m ag n a  x N H ” 140 eggs

N a g y  e t al. 1956 B ankiva  x W  L 1 y e a r 60-80eggs

Kaem 1957 U.S.S.R R ed  M o s c o w ” 200.00

K o d in e c 1957 Y ugos lav ia N a k ed  N eck ” 1 4 0 -  180

M eregalli 1957 Italy A r n o ” 124.40

V o lk o v  e t al. 1957 U.S.S.R K u c h in  A n n iv e r s sa ry ” 1 1 2 - 1 2 7

Jull 1958 E g y p t Fayoum i x W L » 173.95

D esa i  a n d  H a lb ro o k 1962 S u d a n W L x B a l a d i
W L

10 m o n t h ’s p ro d u c t io n 132
148

Pe trov 1967 B lack  S h u m e n  x W L  
B lack  S h u m e n  x N H

6 m o n t h ’s p ro d u c t io n 92.3
78.4

S e lv ara jah  an d  K h o o 1969 A y an t  B o k a  Jo h o r  x N H 3 60  d a y ’s H D P 49.5

A c h a r y a  and  
Kum ar 1971 India RIR

Desi
D e s ix  RIR 
R I R x  Desi

H D P  for 3 m o n th s 27.47
22.80
33.31
28.78

K u m a r  et al. 1971 India Desi

R I R

M e a n  I ID 70 d 19.18

47.60

A g g a r w a l  and  
Sapra 1972 India

R l R x  Desi 
Desi x R I R

Desi
N a k ed  N eck  
B lack Bengal 
A sec l

HDP

29.11 
36.50

26.44
22.19
19.53
17.12

A l -  R aw i and  
A m er

1974 Iraq N H x (i-aqi x N H ) 
N H x ( M  1 x Iraqi) 
W  L x (  Iraqi x W L )

9 0  d a y s  p ro d u c t io n 36.1
39.5
46.3



Table - 3 continued

W L x ( W L x  Iraqi) 
Iraqi x ( N H x W L )  
Iraqi x ( W L x N H )

” 45.0
42.0 
40.6

K arape t jan 1974 A rm en ia Erevan I y e a r  a v e ra g e 167.0

A ra d  et al. 1975 L eg h o rn  \  B edou in eg g  o u tp u t  / hen  day 44.2g

Al -  Soud i  a n d  
A l -  Jebour i

1979 Iraq N at ive  Imqi

Iraqi C ro ss
W L
N H

HDP
U p  to 1 y e a r

39.60

42.2
44.8
33.1

Al -  R aw i and  
V a r e l a - A l v a r e z

1981 Iraq N H  x Iraqi 
Iraqi x W L

1 y e a r 180.0
139.0

Is lam  et al. 1981 4 lh g en e ra t io n  W L  x Desi  
N H  x Desi
W h ite  C o rn ish  x Desi

”

116
135
114

M e ra t  e t al. 1983 France Fayoum i 
Fayoumi \  RIR

u p  to 42  w e ek s 79.8

113.3

Rao 1983 India K a d ak n a th  x W L u p to  3 0 0  d a y s 4,8.4

S ingh 1983 India ‘F ’ s tra in  W h ite  L e g h o rn u p to  4 0  w e e k s 84

N a i r  and  
B h a t ta c h a ry a 1984 India W  L x A u s tra lo rp 1 year 195.0

Sail et al. 1985 India Desi
W L  x Desi 
Desi  x W l . 
W L

H D P  u p to  2 4 0  days 19.11
26.82
32.09
41.83

K a l i ta  et al. 1986 India W  L  (M -line) 21 to 4 0  w e e k s 106.18

O m e j e a n d N w o s u 1986 Nigeria Local  N iger ian  (L N ) 
x Go ld  link (GL) 
L N x (L N x  GL)

100 d a y ’s av e ra g e

55

51.65
51.38

T h o m a s  a n d  R ao 1988 Ind ia K a d a k n a th 3 0 0  d a y s 49.79

J a y a n th y 1992 India Desi x N e w  R ock  
Desi x A u s t r a  W h ite  
Desi x N e w  Rock 
D esi  x A u s t r a  W h ite

40  w e ek s  H H P  

4 0  w e ek s  H D P

37.61 
34.4
47.61 
47.81

D u t ta 1996 India W L x M i n H D P  44  w eeks 49.0

Leo 1999 India N e w  Rock 
A u s t r a  w h i te

4 0  w e e k s  -  H D P % 47.69
49.97

J a y a s re e 2000 India N a k ed  N eck  
N e w  H am p sh ire

H H P  40  w eeks 72.13
66.41



E gg  w eigh t

The average egg w eight o f  different breeds and breed crosses including native breeds 

reported by various authors are presented in Table 4.

Barkakti (1951) reported an egg weight +  - N  Oz more in cross bred between Miri fowls 

and White Leghorns than that o f  the purebred Miri fowl.

Chapel (1951) recorded an average egg weight o f  42.25g in N ative  Puerto Rican fowl, 

while it was 45.75 an d 4 7 .5 g  respectively in progenies o f  White Leghorn x Native Puerto Rican and 

N ew  H ampshire x N ative Puerto Rican at 120 days o f  production.

N agy  et al. (1956) recorded an egg weight o f4 2 -4 7 g  for crosses between Bankivas and 

White Leghorns.

Kodinec (1957) reported an egg weight ol '58.7g in N aked Neck fowl at one year o f  age.

K o lobov  (1958) recorded  an average egg w eigh t o f  60-62g  for R ussian  W hite fowl; 

originated from crossing White Leghorn and Native Russian fowls.

Petrov (1967) recorded an average egg w'eight o f  60.1 g for crosses between Black Shumens 

and N ew  Hampshires.

K u m ar  et al. (1971a) recorded  egg w eigh ts  o f  54.29, 47 .04 , 51.06 and  51.02g 

respectively for Rhode Island Red, Desi, Desi x Rhode Island Red and Rhode Island Red x Desi birds.

K u m ar  et al. (1971c) reported  average egg w eights  o f 48 .47  ±  0.37 for R hode Island 

Red x Desi crosses and 47.96 + 0.40g for Desi x Rhode Island Red crosses for a period o f  10 weeks 

from 6 months ofage.

A ggarw al and Sapra (1972) reported lower egg w eight o f3 3 .3 g  in N aked  N eck birds 

compared to Desi, B lack Bengal and Aseel birds.



Al-Rawi and A m er (1972) recorded an egg weight o f  58.68g for New Hampshire x Iraqi 

cross breds. Heterosis  percentage for egg weight recorded was 10.48 in N ew  H am pshire  X Iraqi 

crossbreds and 6.98 in Iraqi x N ew  H ampshire and 5.39 in Iraqi x W hite Leghorn crosses.

A l-R aw i and A m er (1974) reported the egg w eight in N H  x (Iraqi x N ew  Hampshire), 

N H  x (N H  x Iraqi), W L  x (Iraqi x W L), W L  x (W L x Iraqi) and Iraqi x (NH x W L) and Iraqi x (W L 

x N H ) as 4 6 .5 ,4 5 .4 ,4 5 .4 ,4 6 .2 ,4 5 .3  and 45.2 g, respectively.

Prasad et al.{ 1977) reported an average egg w eight o f 4 8 .0 g  in W hite  Rock x Local 

crossbreds and 5 1 .4g in Local x W hite R ock crosses.

Jain et a / . (1978 b) recorded the egg weight in Desi birds as 40.45g and it was the lowest 

am ong Desi, W hite  Leghorn, Rhode Island Red and their six two - way crosses and six three - way 

crosses.

K am ar et al. (1978) recorded an egg weight o f  59.2g in Fayoumi X Rhode Island Red 

birds and 45.3 for R hode  Island Red x Fayoum i and 59.9g in W hite  Baladi x R hode Island Red 

crosses.

Abdel K haderand  El-Hossari (1979) recorded an average weight o f  first egg in Fayoumi 

birds as 42 .2g.

Saeki and Inoue (1980) reported an average egg w eight o f  46 .37g  in W hite  Leghorn x 

Red Jungle fowl hybrids.

Al-Raw i and Varela - A lvarez (1981) recorded highest average egg w eight for crosses 

between N ew  Hampshire and Native Iraqi fowl with an average 8.9 per cent heterosis. White Leghorn 

x Iraqi crosses also showed hybrid vigour for egg weight.

Islam  et al. (1981) recorded an egg w eight o f  57, 53 and 59g in fourth generation  of 

indigenous chicken graded up with White Leghorn. N ew  H am psh ire  and W hite  Cornish breeds o f  

fowl, respectively.



Radhakrishnan (1981) reported a m ean egg weight ot '53.2g in T "  strain White Leghorn

birds.

M ahapatra  et al. (1982) reported an average egg weight o f 40.08, 45.39, 40 .64 ,42 .85 , 

46.52 and48 .32g  in Kadaknath, Aseel Kager, Aseel Peela, K adaknath x W hite  Leghorn, Kadaknath 

x (Kadaknath x W L) and Kadaknath x N ew  Hampshire birds, respectively.

Rao (1983) recorded an egg weight o f  44.4g in Kadaknath x W hite  Leghorn bird at 300

days o f  age.

Sah et al. (1985) recorded an average weight o f  first egg in Desi birds as 22.66g, while it 

w as 35.57 and  31 .36g in progenies  o f  Desi x W hite  L eghorn  crosses  and  W hite  Leghorn  x Desi 

Crosses respectively.

Onreje and N w osu  (1986) reported  that the average  egg  w e igh ts  in F generation  o f  

reciprocal crosses in Local Nigerian fowl and Gold Link birds were 46.37 and 45.84g respectively. 

The egg w eight o f  back  cross progeny o f  reciprocal crosses to G old  Link and Local Nigerian birds 

were 50.59 and 43.65g respectively.

Fraga et a / . (1987) reported heavier eggs, w eigh ing  55.6 -  57 .3g in naked neck White 

Leghorn birds than non naked neck White Leghorn birds.

Jalaludeen and Ramakrishnan (1989) reported that mean egg weight in strain cross White 

Leghorn ranged from 47.8 to 49 .3g.

Salahuddin  and H ow lider (1991) recorded an average egg w eight o f  53.53g in Naked 

N eck fowl at 40 w eeks o fag e .

Jayanthy (1992) reported that eggs o f  Desi x N ew  Rock crosses were consistently heavier 

than that o f  Desi x Austra White crosses, at all ages o f  measurement. The initial egg weight o f 36.67+ 

0.8 l g  in Desi x N e w  R o ck  cross progressively  increased to 46 .74  + 0 .39g at 37-40 w eeks o f  age. 

Egg weight in Desi x  Austra White cross increased from an initial value o f  36.25+ 0.67g to a final egg 

w eight o f  44.88 + 0.42g at 37-40 w eeks o f  age.



T A B L E  -  4 E G G  W E I G H T  O F  D IF F E R E N T  B R E ED S AND C R O S S E S  R E P O R T E D  BY V A R IO U S AUTHORS

A U T H O R YEAR COUNTRY BREED /B R E E D  CROSS AGE EGG W EIGHT (g)

Chapel 1951 Puerto Rico Native Puerto Rican 120 d ay ’s 42.25
Production

W L 48.25
N  H ,, 52.25
W L x Native Puerto Rican 45.75
NH  x Native Puerto Rican ” 47.5

Nagy e t al. 1956 Bankiva x WL Mean egg weight 4 2 - 4 7

Kodinec 1957 Puerto Rico Naked Neck 1 year 58.7

Kolobov 1958 Russian White 1 year 6 0 - 6 2

Petrov 1967 Black Shuinen x NH ” 60.1

Kumar e t al. 1971 a India Desi x R1R „ 51.06
R IR x  Desi ,, 51.02
RIR ,, 54.29
Desi ” 47.04

Kumar e t al. 1971 c India RIR x Desi 6 months 48.47
Desi x RIR ” 47.96

Aggarwal and Sapra 1972 India Desi 36.70
Naked Neck ,, 33.30
Black Bengal ,, 37.30
Aseel ” 36.80

Al -  Rawi and Amer 1972 Iraq NH x Iraqi ” 58.68

Al -  Rawi and Amer 1974 Iraq NH x (Iraqi x NH) - 46.5
NH x (NH x Iraqi) - 45.4
W L x  (Iraqi xW L ) - 45.4
W L x ( W l , x  Iraqi) - 46.2
Iraqi x (Nl 1 x WL) - 45.3
Iraqi x(»VI. x N H ) - 45.2

Prasad et al. 1977 India White Rock x L o c a l - 48.0
Local x White Rock - 51.4

Jain e t al. 1978 b India W L 400 days 58.74
R I R 58.56
Desi (D) 40.45
W L x  RIR 58.49
WL x Desi 48.73
RIR x WL 58.23
R IR x  Desi 47.78
D csix  WL. 49.24
Desi x RIR 48.11
( W L x  Desi) x RIR 56.83
(Desi x WL) x RIR 58.14
( W L x R I R ) x  Desi 56.06
( R I R x W i . ) x  Desi 49.47
(RIR x Desi) x WL 55.62
(Desi x RIR) x WL 53.16

Kamar et al. 1978 Egypt Fayoumi x RIR - 59.2
RIR x Fayoumi - 45.3
White Baladi x RIR ~ 59.9

rnntH



Abdel Kliader and 1979 Egypt Fayounn 1st egg 42.20
Al -  Hossari R I R 34.70

Saeki andInoue 1980 Japan WL x Rc\l jungle fowl Average egg weight 46.37

Islam e t al. 1981 Bangladesh Indigenous chicken
graded with WL 57.0

„ NH ,, 53.0
White Cornish ” 59.0

Radhakrishnan 1981 India ‘F ’ strain WL ” 53.2

Mahapatra e t al. 1982 India Kadaknath 40.08
Aseel Kagar ,, 45.39
Aseel Pee la 40.64
Kadaknath x WL ,, 42.85
Kadaknath x (Kadaknath x WL) ,, 46.52
Kadaknath x NH ” 48.32

Rao e t al. 1983 India Kadaknath x W L 300 days 44.4

Sah e t al. 1985 India Desi H egg 22.66
Desi x WL ,, 35.5
W L x Desi ,, 31.36
W L ” 46.08

Omeje and Nwosu 1986 Nigeria Local Nigerian (LN) Average egg weight
x Gold Link (GL) ,, 45.84
GL x LN ,, 46.37
GL x (GL x LN) ,, 50.59
LN x (LN x GL) ’■ 43.65

Fraga e t al. 1987 Naked Neck WL ” 55.6- 57.3

Jalaludeen and
Ramakrishnan 1989 India Strain Cross W L ” 47.8- 49.3

Salahuddin and
Howlider 1991 Bangladesh Starcross 40 weeks 54.73

RIR 52.50
Naked Neck 53.53
Fayoumi 38.37

Jayanthy 1992 India Desi x New Rock 46.74
Desi x Austra White 44.88

Padhi e t al. 1998 India White Leghorn 62.86
Naked Neck 56.31
Brown Nieobari 46.70

Jayasree 2000 India Naked Neck Mean egg weight 53.36
New Hampshire ,, 50.44
Naked Neck 40 weeks 55.85
New Hampshire 52.82



Padhi e ta l.(  1998) recorded an average egg w eight o f  62.86 ±  1.8g in W hite  Leghorn, 

56.31 ±  1.5 l g  in N ak ed  N eck  and  46.70 ±  1.06g in Brow n N icobari  birds.

Jayasree (2000) recorded mean egg weight of50.44g in N ew  Hampshire, while a significantly 

higher egg weight o f  53 ,36g w as recorded in N aked  N eck  birds for the period from 25 to 40 weeks o f 

age. A t 40  w eeks o f  age the N e w  H am psh ire  and N ak ed  N e ck  eggs w e ig h ed  52.82 and 55.85g 

respectively.

Feed consumption / Feed conversion ratio (FCR)

Observations by various workers on feed consum ption and F C R  o f  different breeds and 

breed crosses including native breeds are presented in Table 5.

D ev et al.( 1971) recorded feed consum ption per 100 eggs as 16.6kg in purebred White 

Leghorn, 16.56 kg in W hite  Leghorn x R hode Island Red and 16.9 kg in R hode Island Red x White 

Leghorn pullets.

K um ar et al. (1971 b) reported the feed consum ption per k ilogram  eggs in Desi, Rhode 

Island Red, R hode  Is land R ed  x Desi, and  D esi x R hode Is land R ed  as 20.01 + 2 .1 0 ,  6.39 +  0.20,

11.20 ± 1 .1 4  and  8.43 ±  0.46kg respectively.

Aggarwal and Sapra (1972) reported that four Desi breeds viz. Nondescrip t Desi, Naked 

N eck , B lack  B engal and  A seel consum ed  128.93, 137.78, 104.43 and  135.73g feed per day 

respectively, w ith  a co rresponding  F C R  o f  13.06, 2 9 .3 2 ,1 4 .6 8  and  42 .28 . (kg  feed per kg o f  egg 

produced).

Jain  e ta l.{  1978 b) recorded  a low er F C R  o f  3.79 (feed per dozen  eggs) in Desi birds, 

while two-way and three-way crosses involving the Desi birds and exotic breeds o f  White Leghorn and 

Rhode Island Red showed considerable improvement in this trait.

Karapetjan et al. (1978) recorded average feed efficiency (per 10 eggs) o f  2.1 in Erevan 

x  White Leghorn birds.



Al-Soudi and Al-Jebouri (1979) recorded daily mean feed consum ption o f  102g in Iraqi 

birds, while progenies o f  Iraqi and exotic breeds o fW h ite  Leghorn and N ew  Hampshire consumed on 

an average 1 0 7 g perday .

Balachandran et al. (1979) reported mean daily feed consumption o f  109g per bird in ‘F ’ 

strain o f  White Leghorn under deep litter system o f  rearing.

M era t e ta l .{ \983) reported that progenies o f  Fayoum i x R hode Island Red cross had a 

better average F C R  o f  2.92 (per kg o f  eggs), compared to Fayoumi birds with significantly lower FCR 

o f  4.12.

Jayanthy (1992) recorded daily mean feed consumption o f  95.71 and 91.21 g during initial 

period and 124.76 and 107.42g o f  during 37-40 weeks o f  age in Desi x N ew  R ock  and Desi x Austra 

White crosses respectively. The overall mean feed consumption was 106.61 g in Desi x New Rock and 

104.95g in Desi x Austra White from 20 to 40 weeks o f  age. The overall FCR during 21 -40 weeks o f  

age were 4.09 and 4.93 for Desi x N ew  R ock and Desi x Austra W hite  crosses respectively. In both 

the crosses, N ak ed  N e ck  birds show ed  better F C R  than N onria l N e ck  birds.

Bhatti et al. (1997) reported a higher feed conversion ratio for Aseel x Rhode Island Red 

cross, com pared to purebred Aseel and W hite Leghorn birds. It w as also observed that there was no 

significant d ifference in feed consum ption  betw een  Aseel x R hode  Island R ed  and  A seel x  W hite 

Leghorn crosses.

Jayasree (2000) recorded  an overall m ean  daily  feed consum ption  o f  123.06g in New  

H am psh ire  and  123.46g in N ak ed  N eck  for the period from 21 to 40 w eeks  o f  age. M ean feed 

conversion ratio per dozen eggs from 25 to 40 weeks o f  age in N ew  H am pshire was 2.6, while it was 

2.45 in Naked N eck  birds. Differences in both the parameters between the two breeds was statistically 

nonsignificant.



T A B I . K - 5  FKKI)  C O N S U M P T I O N  /  F E E D  C O N V E R S I O N  R A T I O  O F  D I F F E R E N T  B R K K D S  A M )  C R O S S E S  R E P O R T E D  BY
V A R I O U S  A U T H O R S

AUTHOR VI (Alt COUNTRY l!RIT:l) / BRITO) CROSS OKI 1 1'IRIA or ITTU TONS1 ATUON
MBASURI-.MhN 1 ITT.D CONVF.RSION KA 1 10

D e v  e! al. 1971 India WL feed c o n s u m p t i o n 16.90

Per 100 e g g s  ( Kg )

W L  X RIR
RIR X WI .

Kumar  el al. 197 1 b India Desi f eed c o n s u m e d 20.01

Per kg  e g g s  (kg)

RIR 6 . 39

RIR x Des i 1 1.20

D e s i  x RIR 8.43

Aggarwal l  and Sapra 1972 India Des i 13.06

N a k e d  N e c k 29 . 32

Black Bengal 14.68

A seel 42 . 28

Jain et al. 1978b India W  I. f eed/ dozen e ggs 2C4

(kg)
R 1 R ,, 2. 98

Des i  ( D D ) ,, 3. 79

W R ,, 2. 60

W D ,, 3. 27

RW ,, 2. 48

R D 2. 80

D W ,, 3. 14

D R ,, 2. 89

W D - R ,, 2. 78
D W - R ,, 3.03
W R - D ,, 3.51

R W - D 3. 14

R D - W A 7 S

D R - W 2.83

Kasapetjan et al. 1978 Arme ni a Erevan x W  L. Fee d  per 10 e g g s 2. 10

Li n e  cross (kg)
W  L Li ne  cross ,, 2 . 50

Al  Sou di  and
Al  -  Jebouri 1979 Iraqi Iraqi Feed /bi rd/day (g) 102. 00

Iraqi cross ,, 107. 00

W L 1 12.00

N  II ” 125. 00

Balaehandran et al. 1979 India T ’ strain W L ’• 109. 00

Merat el al. 1983 E gy p t F a y ou mi  x RIR Feed c o n s u m e d 2.92
Per kg e g g s  (kg)

F a y ou mi ” 4 . 12

Jayant hy 1992 India De s i  x N e w  Ro c k Fee d /  bird/  day (g 1 06 . 6  1

De s i  x Austra  Whi t e ,, 104.95
De s i  x N e w  Ro c k F C R  / d o z e n  e g g s ■1.09

De s i  x Austra Whi t e 4.93

Jayasree 2 0 0 0 India N a k e d N e ck heed bird day (gj 1 23.4ti
N e w  Hampshi re 1 25.0-9

N a k e d N e ck I-CR / d o z e n  e g g s '' 4 N

N e w  Hampshi re



Livability

T he livability o f  certain native breeds and crosses as reported  by  d ifferent authors are 

listed out in Table 6.

C hapel (1951) reported  that the pure native breeds w ere  no t apparen tly  superior over 

standard breeds in respect o f  viability and resistance, but there was some indication o f  greater resistance 

am ong crossbred birds.

Desai and H albrook (1962) reported that 52 per cent o f  W hite  Leghorn  birds and 65 per 

cent o f  W hite Leghorn x  Baladi crosses survived up to an age o f  10 months.

Sabalina (1964) recorded low mortality in Faverolle x W hite Leghorn crosses compared 

to purebred W hite Leghorn and Faverolle birds.

A charya and K u m ar  (1971) recorded  laying house  m orta li ty  percentage in reciprocal 

crosses o f  Desi and R hode  Island Red low er than that o f  purebred  Desi and R hode  Island Red birds 

during all seasons.

Al-Soudi and Sokkar (1974) found definite evidence that crosses have low er mortality 

thanpurebreds.

Huq et al.{ 1976) recorded an average livability o f  87 ,86  and 82 per cent in White Leghorn 

x  Desi, N e w  H am pshire  x  Desi and W hite  C om ish  x Desi birds respectively, up  to 16 w eeks o f  age.

K arapetjan  et al. (1978) recorded  better  livability  o f  95 p er  cen t in W hite  Leghorn  x 

Erevan, than 90 and 89 per cent respectively in Erevai i and White Leghorn birds up to 90 days ofage.

Al-Soudi and Al-Jebouri (1979) reported a mortality percentage o f  0.7, 1.5, 1.5,2.8 and 

4.2 in N ative  Iraqi, crossbreds o f  N ative  Iraqi with W hite Leghorn  and N ew  H am pshire ,  purebred 

White Leghorn and N ew  Hampshire birds respectively.



H ow lider  and A h m ed  (1984) recorded m ortality  percen tage  o f  14.28 in Austra lorp  x 

N ew  H am pshire  and 19.04 per cent in Aseel x Australorp birds, u p to  12 w eeks o f  age.

Sah e ta l. (1984) recorded better livability in W hite  Leghorn followed by Desi x White 

Leghorn, Desi and  W hite  Leghorn  x Desi birds for a period up to 240 days o f  age.

M era t (1986) reported  low er m ortality  in naked neck  birds during  g row ing  as well as 

laying stage, than their normal neck counterparts.

Jay an th y (  1992) recorded mortality percentage o f  30.61 and 37.5 for Desi x N ew  Rock 

and Desi x  Austra W hite  crosses for a period o f  21-40 w eeks o f  age.

Jayasree (2000) reported that the livability in N ew  Hampshire birds for the period from 21 

to 40 w eeks  o f  age w as  91.66 per cent, w hile  in N aked  N e ck  birds it w as  93.33 per cent; the 

difference being statistically non significant.

Broodiness

Sacchi (1955) reported that broodiness was almost entirely absent in White Leghorn while 

it occurred in 20 p e r  cent o f  N ew  H am pshire  birds.

N agy  et al. (1956) reported that broodiness lasted only for a few days in Bankiva x White 

Leghorn crosses.

Van Albada (1956) recorded a smaller incidence o f  broodiness in W hite Leghorn x North 

Holland Blue crosses than their reciprocal crosses.

Saeki and Inoue (1980) recorded the percentage o f  hens going b roody as 0, 87.5, 11.10 

and 63.0 in White Leghorn, Red Jungle F o w l , White Leghorn X Red Jungle Fowl, Red Jungle Fowl X 

White Leghorn hybrids respectively.

Jayanthy (1992) reported broodiness in Desi x New Rock and Desi x Austra White crosses 

and the period  o f  broodiness was 25-30 days.



A U T H O R

Desai and H a lb roo l

Ach arya  and Kum ai

H uq  et a l.

Karapetjan et a l.

A l  -  Soudi and 
A l - J e b o u r i

H ow lid e r and 
Ahm ed

Sah et a l.

Jayan th y

Jayasree

Y EAR

1962

1971

1976

1978

1979

1984

1984

1992

2000

COU N TR Y 3 R E E D / B R E E D  CROSSES

India

Bangladesh

Arm enia

Iraq

India

India

India

W L
W L x B a l a d i

RIR
Desi
D e s ix R I  R  
R I  R x D c s i

W L  x  Desi 
N H  x  Desi 
W C x D e s i

W  L  x  Erevan
Erevan
W L

N ative Iraqi 
N ative Iraqi x  W L  
Native Iraqi x  N H  
W L  
N H

Austra lorp x  N H  
Aseel x  Austra lorp

W L
Desi
D e s ix  W L  
W L  x  Desi

D e s ix  N e w  Rock 
D esi x  Austra  W hite

Naked Neck 
N e w  Hampshire

CRITERIA OF M E A S U R E M EN T

L iv a b ility  up to 10 months o f  age

L a y in g  h o u se  m o r ta l i ty

L iv a b ility  up to 16 weeks

L iv a b ility  up to 90days

M o rta l i ty

M o rta lity  up to 12 weeks 

M o rta lity  up to 240 days

M o rta lity  up to 4o weeks 

L iv a b ility  up to 40 weeks

VALUE  

I Per cent)

52.00
65.00
U p to D uring
25th  April  su m m er

27.10 20.0
37.43 23.33
22.33 13.33
33.75 16.67

87.00
86.00
82.00

95.0
90.0
89.0

0.7
1.5
1.5
2.8
4.2

14.28
19.04

20.71
30.6
23.9
36.9

30.60
37.5

93.33
91.66



E gg Q uality

Egg quality includes a study o f  the quality o f  eggshell and quality o f  interior contents. Slid 1 

thickness is a m easure o f  eggshell quality. Shape index, albumen index, yolk index and 1 laugh unit 

scores are other measures o f  egg quality. Egg quality data as reported by various authors are compi led 

inTable. 7.

K um ar cl al. (1971 a) reported that yolk index, yolk co lour  and 1 laugh unit score ::i 

reciprocal crosses o f  Desi x R hode Island Red were in term ediate  to that o f  paren t breeds. Shape 

Index in both reciprocal crosses was higher than that in pure Desi eggs, while in Rhode Island Red x 

Desi cross it was lower than in purebred Rhode Island Red eggs. Desi x Rhode Island Red cross had 

the same shape index as Rhode Island Red birds. She; 1 thickness was lower in Rhode Island birds than 

that o f  Desi birds and reciprocal crosses o f  Desi and Rhode Island Red. The shell thickness was die 

same in Desi, Rhode Island Red x Desi and Desi x Riiode Island Red.

Jain et al.{ 1978 a) recorded a higher proportion o f  yolk in Desi eggs than White Leghorn 

and Rhode Island Red eggs. The proportion o f  a lbum en in Rhode Island Red (63.75 per cent) was 

higher than in W hite Leghorn (60.72 per cent) and Desi (57.8 per cent) birds. Proportion o f  albumen 

decreased with increasing proportion o f  Desi blood in crossbreds. White Leghorn x Desi crosses had 

the thickest eggshell (0 .015") and R hode Island Red was the thinnest. R hode  Island Red had the 

highest Haugh unit score (81.80) and White Leghorn x (R IR x  Desi), the lowest (62.36).

K am ar et a l.( 1978) reported that am ong  crosses o f  Fayoum i, R hode Island Red and 

White Baladi; maternal effects were significant for all traits studied, which included egg weight, albumen, 

yolk and shell weights and shell thickness. Crosses with Rhode Island Red dams exceeded both parent 

breeds in egg weight and weight o f  egg components.

Stino e ta l.( \9 1 S )  observed that among crosses between Rhode Island Red, White Baladi 

and Fayoumi; Fayoumi x White Baladi crosses had the highest albumen percentage and the purebred 

Rhode Island R ed had the highest shape index, Fayoum i x R hode Island Red had the highest shell 

thickness, Rhode Island Red x Fayoumi had the highest yolk index and 1 laugh unit score. Heterosis



was apparent for yolk  percentage, and dom inant g me action was involved  in album en and shell 

percentages and egg shape index. It was concluded  that a sex linked gene was involved in shell 

thickness and specific gravity and that Haugh unit am' yolk colour was influenced by maternal effects.

M ahapatra  et a/. (1982) studied the egg .nudity traits in Kadaknath, Asee! Kagar. A seed 

Peela, Kadaknath x W hite Leghorn, Kadaknath x U .adaknath x W hite  Leghorn) and Kadaknath \  

N ew  Hampshire birds. Heaviest egg was recorded in Kadaknath x N ew  H am pshire cross. Highest 

shape index value was observed in Kadaknath x White Leghorn crosses, while albumen index, Haugh 

unit score, yolk index and shell thickness were comparable for different crosses.

Fraga et al. (1987) reported that naked neck White Leghorn birds produced heavier eggs 

with larger yolks than non naked neck birds.

Salahuddin and Howlider (1991) studied egg quality traits in Rhode Island Red, White 

Leghorn, Naked Neck, Star cross and Fayoumi. Highest shape index was recorded in Rhode Island 

Red eggs (71.63), w hile  the lowest was in Fayoumi (61.04). Y olk  index w as highest in Star cross 

(0.471) and the lowest was in Fayoumi (0.43). A Yolk index o f  0.443 was recorded in N aked Neck 

eggs. Highest album en index was recorded in White Leghorn and Star cross eggs (0.076), while the 

lowest was in Fayoum i eggs (0.067). N aked  N eck eggs had an a lbum en  index o f  0.069. Highest 

Haugh unit score was recorded in White Leghorn (83.49), while the lowest was in Fayoumi (77.87). 

Naked N eck eggs had a Haugh unit score o f  82.5. Shell thickness was highest in White Leghorn eggs 

(0.345mm) and the lowest was in Fayoumi (0.328mm). Shell thickness was 0.334 m m  in Naked Neck 

eggs.

Jayanthy (1992) reported a shell thickness o f 0.396 and 0.403 m m  and Haugh unit score 

o f  86 and 85 for Desi x N ew Rock and Desi x Austra White crosses respectively. O ther egg quality 

traits viz., shape index, albumen index and yolk index also were comparable lor both the crosses.



Padhi e/fl/.(1998) measured various egg quality traits in While Nicobari, Brown.Nicobari. 

Black Nicobari, Naked Neck and White Leghorn biros. White Leghorn eggs were significantly heavier 

than others (62.86 ±  L88g), while Brown Nicobari laid the sm allest eggs (46.70 ±  1.06g). Naked 

Neck recorded the highest value for shape index (75 36 + 1.33), but had the lowest values o f  Albumen 

index, Haugh unit score and shell thickness.

Jayasree  (2000) studied egg quality  traits in N ew  H am psh ire  and N aked Neck eggs. 

Shape index w as recorded as 1.34 and 1.32 respectively in N ew  H am pshire  and N aked N eck eggs. 

A significantly higher yolk index o f0 .16  was recorded in N ew  H am pshire than 0.14 in Naked Neck 

eggs. Haugh unit scores were comparable for both ' he breeds and were recorded as 87.16 and 80,58 

respectively in N ew Hampshire and Naked Neck e g g >. Shell thickness was 0.44mm in New Hampshire 

while significantly higher shell thickness o f  0.48mm was recorded in Naked Neck eggs.



AUTHORS YEAR COUNTRY BREED / BRE 1) CROSS CRITEKEON MEASURED V ALUE

K u m a r  et al. 1971 India RIR .Shape index 'U| 7

Desi "2.4

RIR x Desi "4.3

Desi x RIR ” "4. 7

RIR Yolk index 4S.7

Desi ,, 4 7 . 7

RIR x Desi ,, -IS.3

Desi x RIR ” 4X.4

RIR Yolk colour 9.3

Desi ,, i ' D

RIR x Desi '0  9

Desi \  RIR hi.  3

RIR H a u g h  un i t  sc o re 7S

Desi „ 73.9

RIR x Desi ,, 7 (>.3

Desi \  RIR ”

RIR Shell  t h ic k n e s s  ( in ch es) 03) 1 I

Desi 0.012

R I R x  Desi ,, 0,0! 2
Desi x RIR 0.012

S a lah u d d in  and 1991 B a n g la d e s h RIR S h a p e  index 71.(.3

Howlider WL „ 70.28

N a k ed  N eck 70.S1

S ta rc ro s s >> 69.50
F ayoum i ” 61.04

RIR Yolk index 0.446
W L 0.41)0
N a k ed  N eck ,, 0.443
S ta r  c ro ss ,, 0.471

Fayoum i >• 0.4 30

RIR A lb u m en  index 0.008
WL 0.070
N aked  N eck 0.009
S ta rc ro s s ,, 0.076
Fayoum i ” 0.GO7

RIR H a u g h  un i t  S c o re 82.55
W L 8 3 . 0 0

N a k ed  N eck ,, 82 . 'O

S ta rc ro s s S.v i 7

Fayoum i

RIR Sneii th ickness  C um ) 1 i .34 -

W L 0.3-15

N aked  Neck



T a b le -7  continued

S ta rc ro s s ,, 0 . 33 5

Fayoum i ” 0 . 3 2 8

Ja y a n th y India 1992 Desi  x New Rock S h a p e  index 15. 38

Desi  x A u s ir a w h i te 7 0 . 47

Desi x New Rock A lb u m e n  index 0. 113

Desi  x A m  tra W h ite ” 0 . 10 3

Desi x New Rock Yolk Index 0. 485

Desi x A u s tr a w h i te - 0 . 4 7 6

Desi x New Rock Shell  th ick n ess  (m m ) 0 . 3 %

Desi x A u s tr a w h i te ” 0 . 40 3

Desi x N ev  Rock H a u g h  un i t  sc o re %

Desi x A u s tra w h i te 85

Jayasree India 2 0 0 0 Na k e d N e e ,  ( N N ) Shape  index 032
N e w  Hamp s h i re  ( N i l ) . 3 4

N N Al b u me n  index U.07

N i l 0 . 00

N N Yolk index 0 , 14

N i l 0 . 16

N N 1 laugh uni i  s core 30 . 58

N i l S 7 . K ,

N N Shel l  t h i ckness  i m m ) 0 . 4S

N H (1,44



Materials and Methods



MATERIALS AND METHODS

An experiment was conducted in Kerala Agricultural University Poultry Farm at Mannuthy, to 

evaluate and com pare the production traits o f  progenies from Naked N eck X W hite  Leghorn and 

Naked Neck X N ew  Hampshire under deep litter system o f  rearing. The experimental chicks required 

for the study were hatched out by mating male lines o f  indigenous N aked  N eck with White Leghorn 

and New Hampshire female lines maintained at University Poultry Farm, Mannuthy.

The objective o f  the present study was to compare the egg production traits o f  Naked Neck 

X W hite  Leghorn and N aked  N eck X N ew  H am pshire  crosses, from 20- 40 w eeks o fa g e ,  under 

deep litter system o f  rearing. The experimental chicks in the two groups were reared in separate pens 

on litter floor in a brooder cum  rearing house under standard m anagem ent conditions.

At 18 lh w eek  o f  age, seventy-five (75) pullets each o f  N aked  N eck  x W hite  Leghorn and 

Naked Neck x N ew  Plampshire crosses were housed in identical pens on litter floor at the rate o f  15 

birds per pen in a well ventilated layer house with a floor space o f  1800cm2 per bird.

The experim ental period ranged from 20 to 40 w eeks o f  age and was divided into live 

periods, each o f  28 days duration. The body weight was recorded individually at 20 and 40 weeks o f  

age and the birds w ere  reared during the period from July to D ecem ber 1999. E xperim ental birds 

were fed standard layer m ash  as per BIS (1993), a d  libitum . Shell grit w as offered a d  lib itum  in the 

pens. The ingredient composition o f  the feed is presented in Tabic 8. The proximate composition o f  the 

ration was estimated according to procedure described in A O A C  (1990) and the per cent chemical 

composition o f  nutrients in the layer mash is presented in Table 9 .



T a b le  8 Per cent c o m p o s i t io n  o f l a y e r  m a sh

SI. No. Ingredient P e rc en t

1 Yellow maize 45.00

2. Ground nut cake 16.00

3. Gingelly oil cake 5.00

4. Dried unsalted fish 5.00

5. Rice polish 23.00

6. Shell grit 4.00

7. Mineral mixture* 1.75

8. Salt 0.25

Suppliment for 100 K g feed : Vitamin premix 10 g. (Vitamin A  80,000 1U; Vitamin B, 20 

mg; and Vitamin D 3 5000 1U per gram)

* Mineral M ixture : M oisture (M ax) 3%, Calcium  32%, Phosphorus 6%, M anganese

0.27 %, Iodine 0.01%, Z inc 0.26 %, Fluorine (M ax) 0 .03% , Iron 100 ppm , C o p p er  100 ppm.

T a b le  9 P e r c e n t  ch e m ic a l  c o m p o s it io n  o f  the  n u tr ien ts  in the  la y er  m ash

SI. N o Nutrients P e rc en t

1. Dry matter 89.99

2. Moisture 10.01

3. Crude protein 18.53

4. Crude fiber 4.91

5. Ether extract 5.02

6. Nitrogen free extract 47.83

7. Total ash 13.70

8. Acid insoluble ash 6.45

9. Calcium 2.10

10. Phosphorus 0.64

Metabolizable energy (calculated value) - 2675.0.Kcal/kg



The following traits were recorded during the course o f  the experiment.

1. B od y  weight:

Body weight o f  birds at 20 and 40 weeks o fag e  was recorded individually to nearest 

lOg. (B W  20 and B W  40)

2. A g e  at s e x u a l  m a tu r ity :  (A S M )

T he age at first egg (days) and age at 50 per cent production (days) were recorded in 

each replicate and from these data, mean age at sexual maturity in N aked  N eck X W hite Leghorn and 

N aked N eck  X N ew  Ham pshire  crosses were determined.

3. E gg  production:

Egg production was recorded daily, during the course o f  the experiment, from 20 to 40 

weeks o f  age. It was expressed as hen housed and hen day production, replicate wise and period wise 

for the two crosses.

They were calculated as follows.

Hen housed num ber = Total num ber o f  eggs produced.

N um ber o f  birds housed

Hen housed percen t  = Hen housed num ber X 100

N u m b er  o f  days

Hen day num ber = Total number o f  eggs

Average num ber o f  hens alive

Hen day per cent = Hen day num ber x 100

N um ber o f  days



4. E g g  weight:

All the eggs laid during last three days o f  each 28 - day period was w eighed to die 

nearest O.Olg and the m ean egg w eight was arrived at, in the genetic groups N aked N eck X White 

Leghorn and N aked N eck x N ew  Hampshire. The mean egg weight was calculated for each replicate 

and each o f  the mean value was also considered to be the mean egg weight for that particular week and 

period.

5. Feed  con su m p tion :

Feed was issued a d  libitum  from individual feed bins allotted to each replicate. The 

balance feed available in the feed bins and feeders at the end o f  each period was recorded. From this 

data, period - w ise m ean  daily feed consumption per bird was w orked out.

6. F eed  c o n v e r s io n  ratio: (F C R )

Feed conversion ratios were calculated in each period for each replicate as kilogram o f  feed 

consum ed to produce dozen eggs.

7. Livability:

The period - wise per cent livability was recorded based on the num ber o f  birds alive during 

each period.

8. B ro o d in ess:

The num ber o f  broody hens and duration ofbrood iness  was recorded in each cross.

9. P lu m a g e  c o lo u r  an d  egg  shell  co lour:

Plum age colour and eggshell colour were recorded in Naked Neck X W hile Leghorn and 

N aked  N eck X N ew  H am pshire crosses, and com pared  between each other.



10. E g g  quality:

Five eggs were collected at random from each replicate, during three consecutive days at the 

end o f  32nd w eek o f  age, for conducting egg quality studies. The egg quality param eters determined 

were shape index, yolk index, and albumen index, 1 laugh unit scores and shell thickness. The height of 

albumen and yolk was measured using Arne’s tripod stand micrometer, and width o f  yolk and albumen 

was measured using Vernier calipers. Shell thickness was measured using Arne’s shell thickness measuring 

gauge to the nearest 0.01mm. Various indices were computed as given below.

Shape index = Breadth x 100

Length

Albumen index = Height o f  thick albumen

Mean width o f  thick albumen

Yolk index = __________ Height o f  yolk________

Diameter o f  yolk

Econom ics:

The economics o f  egg production over feed cost was calculated taking into account the cost 

o f  feed ingredients prevailed at the local market.

The data w ere  subjected to statistical analysis as per m ethods described by Snedccor and 

Cochran (1985). All the tests o f  difference between means were conducted at the 5% probability level.



Results



RESULTS

M eteorological profile

The data pertaining to macroclimatic conditions at Mannuthy during the 

experimental period from February to July 1999 are presented in Table 10. The mean 

maximum temperature was highest during February -  March (35.45°C) and lowest during 

June-July (29.5°C). The mean maximum temperature showed a decreasing trend from 

first period through fifth period. The mean minimum temperature which was 23.43°C 

during February-March, increased to 25.93°C during April-May, the third period of the 

experiment. In the final two periods, it followed a decreasing trend with mean minimum 

temperature o f  22.9°C during June-July.

The mean per cent relative humidity recorded at 8 AM in the morning and at 2 

PM in the afternoon showed an increasing trend throughout the course o f  the experiment. 

It increased from 78.75 to 94.0 per cent in the forenoon and 34.75 to 76.3 per cent in the 

afternoon with the lowest value during February-March and the highest in June-July.

Perusal o f  the wind velocity data presented in Table 10 indicated wide variations 

among different periods. It was the highest in the first period during February-March 

(5.33 kmph) and the lowest during June-July (2.60 kmph). In the second period, the wind 

velocity was only 2.65 kmph and again rose to 3.25 kmph in the third period. However, 

during fourth and fifth periods it was 2.9 and 2.6 kmph only.



T a b le  10 P e r io d -  w ise  m e te o r o lo g ica l  da ta  o f  M a n n u t h y  reg io n  fr o m  F e b r u a r y  to J u ly  1999.

Period M onth Temperature(°C) Relative hum idity

(%)
W in d  ve lo c ity Sunshine

hours

Total

rainfall

(age in weeks) Max M in F.N A.N (km ph) (M ean) (mm)

I F e b - M a r  

(21-24)

35.45 23.43 78.75 34.75 5.33 9.3 0.0

II M ar-A pr

(25-28)

34.95 24.9 89.75 54.5 2.65 8.03 26.2

III A pr-M ay

(29-32)

32.98 25.93 88.5 59.75 3.25 5.63 47.8

IV May-June

(33-36)

30.10 24.5 92.3 75.0 2.9 4.9 453.0

V June-July

(37-40)

29.50 22.9 94.0 76.3 2.6 5.2 442.0



The m ean sunshine hours per day was m axim um  during February-M arch  (9.3 h) 

and it was lower in the subsequent periods. The decrease in m ean sunshine hours was 

observed till fourth period (M ay -  June) w hich  recorded 4.9 hours. T he fifth period (June 

-  July) received a m ean o f  5.2 hours o f  sunshine.

There was absolutely no rainfall in the first period covering February-M arch, 

while rainfall at the rate o f  26.2 m m  and 47.8 mm were recorded during second and third 

periods respectively which covered part o f  March, April and part o f  May. H ow ever 

during fourth and fifth periods, covering monsoon months o f  Kerala (M ay, June and July) 

the total rainfall recorded were 453.0 and 442.0 mm respectively.

B o d y  w e ig h t

The data pertaining to mean body weight o f  N N W L  and N N N H  crossbred birds at 

20 and 40 w eeks o f  age are presented in T ab le l  1, and figures 1 and 2. The m ean body 

weight in different replicates o f  N N W L  ranged from 1433.33 + 35.07 to 1550.67 + 33.7 

g at 20 weeks o f  age. The overall mean body weight at 20 w eeks o f  age was 1496.1 + 

15.75g. The m ean  body weight in different replicates o f  N N N H  varied from 1783.33 + 

39.58 to 1938.67 +  59.36g at 20 weeks o f  age with an overall m ean  body  w eight o f

1855.6 +  24.18g. It was also observed that overall m ean 20 w eek  body  w eight o f  N N N H  

birds were 359 .5g m ore than that o f  N N W L  birds.



T a b le  11. M e a n  b o d y  w e ig h t  (g) in N a k e d  N e c k  x W h it e  L e g h o r n  (N N  W L )  an d  N a k e d  

N e c k  x N e w  H a m p s h ir e  (N N N II ) .

Replicate BW 20 BW 40

N u m b e r N N W L N N N H N N W L N N N H

1. 1516.67± 33.33 1848.67±43.00 2133 .33± 60 .49 2410.00±54.16

2. 1550.67±33.70 1890.67±69.50 19 9 6 .6 7 ± 7 1.79 2523.33±62.65

3. 1471.3 3 ± 3 2 .19 1938.67±59.36 1933.33±46.72 2433.33±73.49

4. 1508.67±38.28 1783.33±39.58 1990.00±70.24 2343 .33±73 .49

5. 1433.33±35.07 1816 .67±50 .51 1964.29±33.33 2473.33±52.98

Overall Mean 1496.1 ±  15.75" 1855.6 ±  2 4 . 18b 2 0 0 4 .1± 26.86" 2436.7 ±  27 .00b

The overall m ean values carrying different superscripts differed significantly.
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The overall m ean body weight in N N W L  at 40 weeks o f  age was 2004.1 + 

26.86g. The lowest mean body weight am ong different replicates o f  N N W L  was 

recorded as 1990 + 70.24 g (replicate 4) while highest m ean body w eight was recorded 

as 2133.33 + 60.49g. (replicate 1). In different replicates o fN N N H , m ean body weight at 

40 weeks o f  age ranged from 2343.33 + 73.49 (replicate 4) to 2523.33 ±  62.65g (replicate 

2) with an overall m ean body weight o f  2436.7 + 27.00 g. N N N H  birds were heavier by 

432.6g than N N W L  birds at 40 w eeks o f  age, a trend similar to 20 w eeks body weight. 

W hen the difference in body weight between N N W L  and N N N H  at 20 and 40 weeks o f  

age was tested statistically, significant differences existed at both ages.

A g e  at sexual m atu r ity

The age at sexual maturity in both the crosses, expressed as age at first egg in the 

flock, (AFE) and age at 50 per cent production arc presented in Table 12. The age at first 

egg in the flock ranged from 147 to 154 days in N N W L  while it ranged from 141 to 149 

days in N N N H  flock.

The first egg in N N W L  was laid at 147 days o f  age, while N N N H  birds laid their 

first egg six days earlier. The m ean age at first egg in N N W L  w as 152 ; H  .3 days, while 

it was 146.8 +_1.48 days in N N N H . The difference in mean age at first egg (AFE) 

between N N W L  and N N N H  was found to be statistically significant.



N a k e d  N e c k  x N e w  H a m p s h ir e  (N N N H )

Replicate Age at first egg (days) Age at 50 percent production (days)

Number N N W L N N N H N N W L N N N H

1. 147 141 158 163

2. 153 149 163 171

3. 152 149 158 165

4. 154 148 166 163

5. 154 147 167 161

Overall M ean 15 2 ± 1 .3 a 146.8±1.4 8 b 162.4±1 .92a 164.6±1.7a

The Overall mean values carrying different superscripts within the trait differed significantly.



The age at 50 per cent production in N M V L  cross ranged from 158 to 167 days 

among various replicates and the mean age at 50 per cent production was 162.4 + 1.92 

days. The earliest age at 50 per cent production am ong replicates o f  N N N H  was 161 

days. A m axim um  o f  171 days was taken by one o f  the replicates o f  N N N H  to attain 50 

per cent production. The overall mean age at 50 per cent production in N N N H  cross was

164.6 +1.7 days. W hen  the data on age at 50 per cent production was subjected to 

statistical analysis, it was revealed that the tlays required to achieve 50 per cent 

production in bo th  the crosses were statistically similar.

E g g  P ro d u ct io n  

(a) H en  h o u sed  p ro d u ct io n

The week-wise mean hen housed egg num ber(H H N ) and per cent (I IHP) in N N W L  

and N N N H  are presented in Table 13 and figure 3.

The laying was com m enced in the N N W L  flock at 147 days o f  age . At 21 weeks 

o f  age, hen housed num ber was 0.04 eggs (0.57 per cent). It increased to 0.33 eggs (4.71 

per cent) at 22 w eeks o f  age and thereafter registered a marked increase in the two 

subsequent weeks with a HHN o f  2.25 (32.14 per cent) and 3.85 eggs (55 per cent) at 23 ,d 

and 24th w eek o f  age respectively.

At 25th w eek  o f  age, the HLFN was 4.92 eggs (70.29 per cent). It again registered 

an increase at 26th w eek  o f  age, during which period it p roduced 5.64 eggs (80.57 per 

cent). A t 27 th w eek o f  age hen housed production remained similar with a HHN o f  5.63



T a b le  13. W e e k - w is e  m e a n  h en  h o u se d  e g g  n u m b e r  an d  p e r  c e n t  in N a k e d  N e c k  x W h ite  

L e g h o r n  ( N N W L )  a n d  N a k e d  N e c k  x N e w  H a m p s h ir e  (N N N H )  c r o s se s  fr o m  21 to 40  

w e e k s  o f  age .

N N W L N N N H

Period Age in weeks HHN HHP HHN HHP

I 21 0.04 0.57 0.09 1.29

22 0.33 4.71 0.59 8.42

23 2.25 32.14 1.68 24.0

24 3.85 55.0 3.77 53.86

II 25 4.92 70.29 4.68 66.86

26 5.64 80.57 4.84 69.14

27 5.63 80.42 5.31 75.86

28 5.41 77.29 5.67 81.0

III 29 5.17 73.86 4.93 70.43

30 5.04 72.0 5.07 72.43

31 4.63 66.14 4.8 68.57

32 4.64 66.29 4.8 68.57

IV 33 4.65 66.43 4.29 61.29

34 4.69 67.0 3.93 56.14

35 4.88 69.71 4.27 61.0

36 4.95 70.71 4.95 70.71

V 37 5.05 72.14 . . 5.25 75.0

38 4.96 70.86 5.15 73.57

39 4.80 68.57 5.21 74.43

40 4.84 69.14 5.17 73.86



eggs (80.42 per cent). During the last week o f  the second period o f  the study, ie, at 28 

weeks o f  age, a slight reduction in hen housed num ber to 5.41 eggs (77.29 per cent) was 

observed.

A  H H N  o f  5.17 eggs (73.86 per cent) was recorded at 29 w eeks o f  age (period 

III). A marginal reduction is hen housed production with a H H N  o f  5.04 eggs (72 per 

cent) was observed at 30 weeks o f  age. Hen housed num ber registered a further decrease 

during 31st w eek  o f  age to 4.63 eggs (66.14 per cent). The production remained similar 

during 32nd w eek  o f  age at 4.64 eggs (66.29 per cent).

At 33rd w eek  o f  age, H H N  was 4.65 eggs (66.43 per cent).It rose to 4.69 eggs (67 

per cent) during the 34th w eek o f  age. It further increased to 4.88 eggs (69.71 per cent) 

during 35th w eek o f  age. During the last w eek o f  the fourth period o f  the study ie, at 36 th 

w eek o f  age, hen housed num ber was 4.95 eggs (70.71 per cent)

The H H N  was recorded as 5.05 eggs (72.14 per cent) during 37 w eeks o f  age. A 

slight decrease in hen housed num ber with a production o f  4.96 eggs (70.86 per cent) was 

registered at 38th w eek  o f  age. At 39 th w eek o f  age, egg num ber further decreased 

marginally to 4.80 eggs (68.57 per cent). At 4 0 th week o f  age hen housed num ber was 

4.84 eggs (69.14 percent) in NN W L.

In N N N H  the egg production com m enced at 141 days o f  age. A hen housed 

num ber o f  0.09 eggs (1.29 per cent) was recorded during 21st w eek  o f  age. It increased to
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0.59 eggs (8.42 per cent) at 22nd w eek o f  age. A steady increase in egg production was 

observed in the subsequent weeks. At 23 weeks o f  age, Hi IN was 1.68 eggs (24 percent) .  

During 24 th w eek o f  age a still higher HH N  o f  3 .77 eggs (53.86 per cent) was recorded.

At 25 th w eek o f  age, a H H N  o f  4.68 eggs (66.86 per cent) was recorded. It 

increased to 4.84 eggs (69.14 per cent) during 26 weeks o f  age. At 27 weeks o f  age, it 

further increased to 5.31 eggs (75.86 per cent). The highest w eekly  hen day egg num ber 

o f  5.67 eggs (81.0 per cent) was recorded at 28 th w cek o f  age.

T he H H N  decreased to 4.93 eggs (70.43 per cent) during the 29 th w eek o f  age. At 

30 w eeks o f  age, it m ade a slight increase with 5.07 eggs (72.43 per cent) but decreased 

to 4.8 eggs (68.57 per cent) during 3 1st and 32nd weeks o f  age.

At 33 w eeks o f  age, the H H N  was recorded as 4 .29 eggs (61.29 per cent). It 

decreased to 3.93 eggs (56.14 per cent) at 34 w eeks o f  age. A H H N  o f  4.27 eggs (61.0 

per cent) was observed at 35 weeks o f  age. It further increased to 4.95 eggs (70.71 per 

cent) at 36 weeks o f  age.

The hen housed production registered an increase at 37 w eeks o f  age to 5.25 eggs 

(75.0 per cent). A t 38 weeks o f  age a slight decrease in H H N  to 5.15 eggs (73.57 per 

cent) occurred. It again rose to 5.21 eggs (74.43 per cent) at 39 weeks o f  age. At the last 

w eek o f  the experiment, a H H N  o f  5.17 eggs (73.86 per cent) was recorded.



P eriod  w ise  eg g  p ro d u ct io n

Period wise hen housed num ber and per cent in N N W L  and N N N H  crosses are 

presented in Table 14 and fig. 4.

Hen housed num ber in N N W L  during the first period o f  the experim ent, from 21 

to 24 weeks o f  age was recorded as 6.48 eggs (23.11 per cent). N N N H  cross during the 

same period recorded a hen housed num ber o f  6.13 eggs (21.9 per cent) The difference in 

hen housed num ber between N N W L  and N N N H  was not statistically significant.

During the second period o f  the experiment, from 25 to 28 weeks o f  age N N W L 

had a hen housed egg num ber o f  21.60 eggs (77.14 per cent) as against 19.89 eggs (73.22 

per cent) in N N N H  birds. The difference was found to be statistically significant.

H en housed num ber for the third period o f  experim ent from 29 to 32 weeks o f  age 

in N N W L  cross was recorded as 19.48 eggs (69.57 per cent). Though a higher hen 

housed num ber o f  19.60 eggs (70.0 per cent) was recorded in N N N H  cross for the same 

period, they were statistically similar.

During the fourth period o f  the study from 33 to 36 weeks o f  age, hen housed 

num ber in N N W L  was recorded as 19.17 eggs (68.46 per cent). A significantly lower 

hen housed num ber o f  17.44 eggs (62.3 per cent) was recorded in N N N H  for the same 

period.



Table  14. H en housed egg n u m b er  and per cent in N ak ed  N eck  x W h ite  L eghorn  (N N W L )  

and N aked  N eck  x N ew  H am p sh ire  (N N N H ) crosses from  21to40 w eeks  o f  age.

Period Age in weeks

NNW L N N N H

HHN HHP HHN HHP

I 21-24 6.48 23.11 6.13 21.9

11 25-28 21.61“ 77 .14a 19.89b 7 3 .2 2 b

III 29-32 19.48 69.57 19.60 70.0

IV 33-36 19.17“ 68 .46“ 17.44b 6 2 .3 b

V 37-40 19.65 70.18 20.79 74.22

Overall 21-40 86.39 61.69 83.85 60.32

Mean values carrying different superscripts differed significantly 

HHN - Hen housed number 

HHP - Hen housed per cent
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Hen housed num ber during the last period o f  experim ent from 37 to 40 weeks o f  

age was recorded as 19.65 eggs (70.18 per cent; in N N W L  cross. However, in NNNH 

cross, the H H N  was 20.79 eggs (74.22 per cent) during this period. The difference was 

statistically not significant.

In N N W L  the highest hen housed percentage was 77.14, recorded during the 

second period o f  s tudy from 25-28 weeks o f  age. While in N N N H , it was 74.22 recorded 

much later, during the last period o f  study from 37-40 weeks o f  age.

W hen the hen housed egg num ber for the whole experim ental period o f  21 to 40 

weeks was considered it could be seen that the N N W L  cross recorded 86.39 eggs (61.69 

per cent). On the other hand a lower hen housed num ber o f  83.85 eggs (60.32 per cent) 

was recorded in N N N H  birds for the whole period. The hen-housed egg production data 

o f  the experimental birds for the whole period were subjected to statistical analysis to 

assess their perform ance and observed that hen housed production was not statistically 

different between the crosses tested.

H en  d a y  p r o d u ct io n

Hen day num ber and per cent during 2 1 - 4 0  w eeks o f  age is presented in Table 

15. Hen day production was the same as hen housed production up to 39 w eeks o f  age, 

since the livability w as cent per cent in both the groups. One m ortality  was recorded in



T a b le  15. H e n  d a y  e g g  n u m b e r  an d  p er  cen t  in N a k e d  N e c k  x W h it e  L e g h o r n  ( N N W L )  

an d  N a k e d  N e c k  - N e w  H a m p s h ir e  ( N N N H )  c r o sse s  fr o m  21 to 4 0  w e e k s  o f  age .

N N W L N N N H

Period A ge in weeks HDN HDP H D N HDP

I 21-24 6.48 23.11 6.13 21.90

11 25-28 21.60 77.14 19.89 73.22

III 29-32 19.48 69.57 19.60 70.00

IV 33-36 19.17 68.46 17.44 62.30

V 37-40 19.72 70.43 20.79 74.22

Overall 21-40 86.46 61.74 83.85 60.32

H D N  - Hen day num ber 

H D P  - Hen day  per cent



N N W L  at 40 weeks. A  hen day egg num ber o f  4.91 eggs (70.14 per cent) was observed 

in N N W L  at 40 weeks o f  age, against a hen housed egg num ber o f  4.84. The 

difference in hen day production between the two crosses for the whole experimental 

period was also statistically non - significant.

E g g  W e ig h t

The m ean egg weight (EW ) in N N W L  and N N N H  for the different periods are 

presented in Table 16 and fig. 5.

The E W  in N N W L  was 44.19 ±  0.35g at 24 weeks o f  age. In N N N H , the E W  at 

the same age was 43.66 ±  0.42 g However, the difference in EW  between the two crosses 

were statistically non - significant.

The E W  in N N W L  increased to 46.85 + 0.24g during the second period o f  the 

study, at 28 w eeks o f  age. At the same age, EW  in N N N H  was 46.77 + 0.29 g. The 

difference in EW  between the two crosses was statistically non - significant.

At 32 w eeks o f  age, EW  in N N W L  cross w as recorded as 48.92 + 0.28g. The EW  

in N N N H  at the same age was 48.77 + 0.3 Ig. The increase in egg weight for the crosses 

N N W L  and N N N H  was 2.07 and 2.0g respectively than the previous period. The



difference in E W  between the two crosses was statistically non - s ignificant during this 

period too.

A t 36 w eeks o f  age, the E W  in N N W L  increased to 51.28 + 0 .34g. At the same 

age, the E W  in N N N H  also increased to 50.69 i  0.28g. The difference in E W  between 

the two crosses were statistically non - significant.

The E W  was recorded as 52.43 + 0.30g in N N W L  at 40 weeks o f  age. The N N N H  

cross had an E W  o f  52.31 + 0.25g at the same age. Difference in E W  betw een the two 

crosses at this age was also statistically non - significant.

The overall m ean egg weight for the entire period o f  the experim ent from 21 to 40 

weeks o f  age was 48.73 ±  0.37 and 48.44 + 0.38g in N N W L  and N N N H  crosses 

respectively. The overall EW  data also suggested that eggs laid by N N N H  were lighter 

by 0.29g than N N W L  eggs. The difference in overall E W  for the entire period o f  the 

study, between the two crosses was statistically non - significant.

F eed  C o n su m p tio n

M ean daily feed consum ption in N N W L  and N N N H  from 21-40 weeks o f  age arc 

presented in Table 17 on per bird per day basis.



T a b le  16. M e a n  e g g  w e ig h t  in N a k e d  N e c k  x W h it e  L e g h o r n  ( N N W L )  an d  N a k e d  N e c k  x 

N e w  H a m p s h ir e  c r o sse s  (N N N H )

Period A ge in weeks N N W L N N N H

I 24 44.1910 .35 43 .66x0 .42

II 28 46.85± ').24 4 6 .7710 .29

III 32 48.92±0.28 48.7710.31

IV 36 51 .2810 .34 50.6910 .28

V 40 5 2 .4310 .30 52.31 ±0.25

Overall 21-40 48 .73+0.37 48 .4410 .38
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During the first period o f  the experiment from 21 to 24 w eeks o f  age, N N W L  

birds consum ed an average 104.23g feed. A similar feed consum ption o f  104.38 g was 

recorded in N N N H  during the same period.

Feed consum ption increased to 115.31 g in N N W L during the second period o f  the 

study, from 25 to 28 weeks o f  age. In N N N H , it was 116.02g.

During the third period o f  the study from 29 to 32 weeks o f  age, the feed 

consum ption in N N W L  increased to 124.56g. Feed consum ption was similar in NNN H 

cross (124.71 g) during the same period o f  the study.

Feed consum ption further increased in N N W L  birds to 142 .12g during the fourth 

period o f  the study from 33 to 36 weeks o f  age. F eed intake for the N N N H  birds during 

this period was also same (142.1 lg).

During the fifth period o f  the experim ent m ean daily feed consum ption  decreased 

in both N N W L  and N N N H . The feed consum ption for the period from 37 to 40 weeks 

w as 138.11 and  138.5g in N N W L  and N N N H , respectively.

M ean daily feed consum ption for the whole period o f  the study from 21 to 40 

weeks o f  age was 124.83g in N N W L. A feed consum ption o f  125.14 g was recorded in 

N N N H  birds for the same period indicating 0.31 g more feed per bird per day than



T a b le  17. M e a n  d a i ly  feed  c o n s u m p t io n  (g)  in N a k e d  N e c k  x W h it e  L e g h o r n  ( N N W L )  and  
N a k e d  N e c k  x N e w  H a m p s h ir e  (N N N H )  c r o s se s  f r o m  21 to  4 0  w e e k s  o f  age .

Period Age in weeks N N W L N N N H

1 21-24 104.23 ± 0 . 4 104.38 ± 0 .2 3

II 25-28 115.31 ± 0 .5 5 116.02 ± 0 .2 8

III 29-32 124.56 ± 0 .3 9 124.71 ± 0 .4 7

IV 33-36 142.12 ±.0.51 1 4 2 .1 1 + 0 .7 9

V 37-40 138.11±0.24 138.5 ± 0 .2 5

Overall 21-40 124.83±2.88 125.14±2.87



N N W L. The difference in feed consum ption between N N W L  and N N N H  during all the 

five experimental periods as well as for the whole period was statistically non-significant.

F eed  co n v ers io n  ratio  (F C R )

The m ean feed conversion ratio in both the crosses for the different experimental 

periods and overall mean for the entire course o f  the experim ent arc presented in Table 

18 and figure 6.

Feed conversion ratio for N N W L  birds was 5.7 during the first period o f  

experiment, from 21 to 24 weeks o f  age. In N N N H  birds, FC R  for the sam e period was 

5.93. During second period from 25 to 28 weeks o f  age, the FC R  in N N W L  birds was 

1.79, and it was 1.98 for the same period, in N N N H . FC R  w as the same for both N N W L  

and N N N H  for the third period o f  study from 29 to 32 weeks o f  age (2.15). During the 

fourth period o f  the experiment from 33 to 36 weeks o f  age, N N W L  birds had a FCR  o f  

2.5, while it was 2.75 for NN N H . FCR marginally  improved during the last period o f  the 

experiment from 37-40 weeks o f  age in both N N W L  and N N N H  . It was 2.32 in N N W L  

and 2.25 in N NN H .

Feed conversion ratio for the entire duration o f  the study from 21 to 40 weeks age 

was 2.89 for N N W L , while N N N H  cross had a feed conversion ratio o f  3.01. Statistical 

interpretation o f  the data on F C R  revealed that this trait was not influenced by the crosses 

in any o f  the experimental periods as well as the period from 21 to 40 weeks o f  age.



T a b le  18. F eed  c o n v e r s io n  ratio  (p er  d o z e n  eg g s)  in N a k e d  N e c k  x W h ite  L e g h o r n  
( N N W L )  an d  N a k e d  N e c k  x N e w  I I am p sh ir e  (N N N H )  c r o s se s  f r o m  2 1 -4 0  w e e k s  o f  age.

Period Age in weeks N N W L N N N H

I 21-24 5.70 ±0.68 5.93±0.59

II 25-28 1.79±0.03 1.98±0.12

III 29-32 2.15±0.07 2 .1 5 ± 0 .10

IV 33-36 2.50±0.07 2.75±0.09

V 37-40 2.32 ±0 .06 2.25 ± 0 .0 9

Overall 21-40 2.89±0.32 3 .0 1±0.32
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Livability

The per cent livability in N N W L  and N N N H  from 21 to 40 w eeks o f  age is 

presented in Table 19 and graphically in fig.7. No mortality was recorded in N N N H  

during the entire period o f  the experiment thereby indicating cent per cent livability. A 

single mortality occurred in N N W L  during 40 th week o f  age and livability was 98.7 per 

cent for the experimental period.

Broodiness

Duration o f  broodiness (days) observed in both the crosses are presented in 

Table20. Tw o birds were broody for nine days while in five birds period o f  broodiness 

ranged from 25 to 29 days. Prolonged bloodiness for 50 days was exhibited by one o f  the 

birds while the largest duration in the cross was recorded as 63 days. Eight birds showed 

broodiness in N N N H . Duration o f  broodiness ranged from 22 to 30 in four birds. It 

ranged from 33 to 35 in two birds. One o f  the birds was broody for 49 days and the 

longest duration o f  broodiness in the cross was 69 days.

Plumage colour

The plumage colour in N N W L  was o f f  white in 72 birds . Only three birds 

showed brownish colouration on the wing feathers In N N N H , 68 birds had the chestnut



T a b le  19. P er  c e n t  l iv a b il i ty  in N a k e d  N e c k  x W h ite  L e g h o r n  ( N N W L )  an d  N a k e d  N e c k  \  
N e w  H a m p s h ir e  (N N N H )  fro m  2] to 4 0  w e e k s  o f  age

Period Percent Livability

N N W L N N N H

1 100.0 100.0

9 100.0 100.0

3 100.0 100.0

4 100.0 100.0

5 98.7 100

Overall 98.7 100.0
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T a b le  20. D u r a t io n  o f  b r o o d in e ss  re c o r d e d  in N a k e d  N e c k  x W h ite  L e g h o r n  ( N N W L )  and  
N a k e d  N e c k  x N e w  H a m p s h ir e  cro sse s  f r o m  21 to 40  w e e k s  o f  age .

SI. N o

Replicah
num ber

N N W L
D uration

'leplicate
lu m b er

N N N H
Duration

From To N o o f  
days

From To N o o f  
days

1 II 18/04/99 26/04/99 09 1 19/04/99 10/05/99 22

2 11 19/04/99 27/04/99 09 II 19/04/99 13/05/99 25

3 II 19/04/99 16/05/99 28 III 18/04/99 16/05/99 29

4 n 29/04/99 01/07/99 63 III 17/04/99 19/05/99 33

5. m 18/04/99 13/05/99 26 III 23/04/99 01/07/99 69

6 IV 12/05/99 10/06/99 29 IV 19/04/99 18/05/99 30

7 IV 17/04/99 02/06/99 50 IV 18/04/99 22/05/99 35

8 V 23/04/99 18/05/99 26 IV 14/05/99 01/07/99 49

9 V 24/04/99 18/05/99 25



coloured plum age resem bling N ew  Hampshire birds, while seven birds had m ulticoloured 

plum age resembling their N aked N eck sires.

E g g  shell  co lour

The egg shell in N N W L  was tinted while in N N N H  it was brown or shades o f

brown.

E g g  quality  traits

The egg quality traits were m easured at 32 w eeks o f  age and the results are 

tabulated in Table 21.

The m ean shape index recorded was 75.94 in N N W L . A h igher shape index o f

77.38 w as recorded in N N N H . The difference in shape index betw een N N W L  and 

N N N H  was found to be statistically s ig n if ic an t .

The m ean  album en index was recorded as 0.089 in N N W L  eggs. A higher 

albumen index o f  0.099 was recorded in N N N H . The difference in album en index 

between the two crosses was significant.



T a b le  21. E g g  q u a l i ty  tra its  in N a k e d  N e c k  x W h ite  L e g h o r n  ( N N W L )  a n d  N a k e d  N eck x  
N e w  H a m p s h ir e  (N N N H )  cro sse s  at 32  w e e k s  o f  age.

Period Trait N N W L N N N H

I Shape Index 75.94 ± 0 .4 4 a 77 .3 8 ± 0 .4 9 b

II Albumen Index 0 .0S9±0;004a 0 .0 9 9 ± 0 .0 0 2 b

III Yolk Index 0 .442±0.004 0 .447±0.003

IV Shell Thickness 0 .376±0.006 0 .373±0 .004

V Haugh Unit 8 4 ,78±1 .44 88.00±0.80

Mean values with difTcent superscripts within the trait differed significantly.



A mean yolk index o f  0.442 was observed in N N W L  as com pared  to a m ean yolk 

index o f  0.447 in N N N H . The difference in moan yolk index was statistically non - 

significant.

The m ean  shell thickness in N N W L  was tecorded as 0.376 mm. N N N H  eggs at 

the same age had a lower shell thickness o f  0 .373mm . H owever, the difference in shell 

thickness betw een the two crosses w as statistically non - significant.

The m ean H augh unit score in N N W L  eggs was 84.78 . A higher mean Haugh 

unit score o f  88.00 w as recorded in N N N H  at the same age. The difference in Haugh unit 

score betw een the two crosses was also statistically non - significant.

E c o n o m ic s

The economics o f  egg production over feed cost for the period from 21 to 40 

weeks o f  age in both the crosses are presented in Table 22.

The total feed intake in N N W L  cross for the entire course o f  the experim ent from 

21 to 40 w eeks o f  age was recorded as 1309.55 kg. D uring the period o f  experiment 

N N W L  birds produced  6479 eggs. The cost o f  feed w as Rs. 10 per kg. The cost o f  feed 

per egg produced was w orked out as 202.12 paise.



T a b le  22. E c o n o m ic s  o f  egg  p r o d u c t io n  o v e r  feed  cost  fr o m  20  to 4 0  w e e k s  o f  a ge  in 
N a k e d  N e c k  x W h it e  L e g h o r n  ( N N W L )  a n d  N a k e d  N e c k  x N e w  H a m p s h ir e  (N N N H )  
cro sse s  in d e e p  litter .

Particulars N N W L N N N H

Feed intake (kg) 20-40 w eeks 1309.55 1314.05

Total num ber o f  eggs produced 20-40 weeks 6479 6289

Feed consum ed per egg (g) 202.12 208.94

Cost o f  feed (Rs/kg) 10.00 10.00

Cost o f  feed per egg (Paise) 202.12 208.94



The N N N H  bird consum ed 1314.05kg o f  feed during the entire course o f  

experiment to produce 6289 eggs. The cost o f  feed per egg produced w orked  out to 

208.94 paise.



Discussion



DISCUSSION

M e te o r o lo g ic a l  P ro f i le

T he m eteoro logica l  data o f  the experim ental period presented  in 'fab le  10 

revealed that hot and  hum id  conditions prevailed  at the initial phases  o f  the 

experiment. H o w ev er  long sunshine hours has prov ided  adequate  light to the birds. 

The high tem perature  - hum id ity  com bination  m ight have induced  heat stress in the 

birds, m ore  so in N N N H  because  they w ere  com para tive ly  heavier. T he  delay in 

a ttaining peak  production  m ay be attributed to the stress during  first tw o periods. In 

the subsequent periods, though the tem perature  decreased, it w as still in the panting 

stage in the last period. T he  hum id ity  had gone  up  since the m o n so o n  started in the 

four th .period  and the sunshine hours also decreased. T he  w ea th er  com bination  also 

m ight have caused  stress on the birds ev idenced  by  non  m ain tenance  o f  peak and 

irregular levels o f  production.

B o d y  W e ig h t  

20  w e e k  b o d y  w e ig h t

T he 20 w eek  body w eight set ou t in Table  11 clearly show ed  that N N N H  is a 

heavier cross com pared  to N N W L . T he overall m ean o f  1855.60 +_24.18g is N N N H  

was 359 .50g m ore  than N N W L  cross (1496.1 + 15.75g) and this d ifference was 

statistically significant. A lthough the m ale  line used  in the p roduc tion  o f  the crosses 

w ere  the sam e, a low er body  w eigh t in N N W L  cross m igh t  be  due  to low er body  size 

in W hite  L eghorn  female line. The N aked  N eck  and N ew  H am psh ire  lines utilized in 

this experim ent w as reported  to have 20 w eek  body w eigh t o f  1675.10 and 1682.3g,



respectively  (Jayasree, 2000). T he N N N H  cross show ed an increase o f  176.9g than 

the m id parent value o f  paren t lines which w orks out to 9.53 per cent o f  progeny 

mean. This m ay be attributed to heterosis. S imilarly , the ‘F ’ strain o f  w hite  Leghorn 

utilized in this study was reported to have a 20 w eek body w e igh t  o f  944.85 + 8.86g 

(Beena, 1995). T he  N N W L  registered  an increase o f  186.17g than the m id  parent 

value o f  paren t lines, w hich  w orks out to 12.44 per cent o f  p ro g en y  m ean, w hich  also 

m ay be indicative o f  heterosis  for this trait.

The observations m ade  in the present study in N N W L  w as h igher  than those 

reported  by  Jain  and S harm a (1977) and Jain and C h ow dhry  (1985). T he Desi line 

u tilized by the latter w e ighed  only  1306 g at 20 w eeks  w hile  the line used in the 

present study show ed a body w eigh t o f  1675.1 Og at the sam e age and this d ifference 

m ight have caused the difference in w eight o f  the progeny. A h igher 20 week body 

w eight o f  1625g in E ravan  x W hite  L eghorn  by  Karpatejan  et al. (1978) m ight be due 

to strain differences. S ince strain differences influence this trait to a large extent, 

worthful com parison  cannot be attem pted  unless the birds are o f  the sam e strain.

4 0  W e e k  b o d y  w e ig h t .

N N N H  continued  to be heavier  at 40  w eeks also, w ith  a b o d y  w eigh t o f

2436.70 +  27 .00g  than N N W L  w hich  recorded a body  w e igh t  o f  2004 .10  + 26.86g 

(Table 11). T he gain in body  w eigh t w as m odera te  in bo th  the crosses. W hile  N N W L  

gained 508g  from  20 to 40 weeks, it w as 5 8 lg  in N N N H . This  m odera te  increase in 

body w eight indicated  grow th in body  size ra ther than deposition  o f  fat inside the



body. This aspect is desirable  for a h igher egg produc tion  and g reater  econom y. 

T hough  the 40 w eek  body w eight in N N N H  m ay  be c loser to the s tandard  w eigh t for 

heavy  breeds, it is on  the higher side for a m ed ium  type o f  bird. T he N N W L  m ay be 

categorized as a m ed ium  bird.

The 40 w eek  body  w eight in ‘F ’ strain o f  W hite  L eghorn  w as reported  as 

1382g by  R adhakr ishnan  (1981), w hile  it was recorded  as 1346.67 + 12.19g by  B eena 

(1995). Jayasree  (2000) has reported  that the N aked  N e ck  line w e ig h ed  2 7 0 3 .65g at 

40  w eeks o f  age. T he  40  w eek  body  w eight o f  2004.10 +  26 .86g  for N N W L  cross in 

the present study is close to the mid parent value o f  the paren t lines. A similar 

observation w as m ade  by Dutta (1996) in Miri x white Leghorn cross w hich  w eighed 

on an average 1080g at 40 w eeks o f  age, while their Miri and W hite  Leghorn parent 

lines w e ighed  1019 and 1 177g respectively  at the sam e age.

The 40 w eek  body w eight o f  2436.70 + 27.00g for N N N H  cross recorded in 

the present study w as h igher than the body w eigh t o f  2000g  in G olden  R om agna  x 

N ew  H am pshire  at one year o f  age (Giavarini. 1956) w h ich  m ay  be due to strain 

differences. Jayan thy  (1992) reported  a 40  w e ek  body  w e igh t  o f  1974 g in a three 

w ay  cross involv ing  Desi x N e w  - Rock, which  is low er than the results  o f  present 

study. H ow ever, Jayasree  (2000) reported  a h igher  body w eight at 40  w eeks  o f  age for 

N ew  H am psh ire  (2635g) and N aked  N eck  (2703g, w hich  w ere  the lines used in this 

experiment. T he h igher body w eight m ight be due to cage system  o f  rearing.



A g e  A t  S e x u a l  M a tu r i ty  (A F E )

The data on age at first egg set out in Table 12 revealed  that N N W L  cross 

started laying at 147th day, w hereas  N N N H  cross started laying at 141st day  o f  age. 

The overall m ean  A F E  was significantly  lower in N N N H  than N N W L  cross. Though 

N N W L  had 50 p er  cent inheritance o f  W hite  Leghorn from female side, the start o f  

laying has been  late. The N N N H  though consisted  o f  heavier breeds, has started 

laying at an earlier age. This m ight be due to expression o f  heterosis  in the cross. Age 

at first egg need  to be  low ered  further so that m ore eggs could  be ob ta ined  from  these 

crosses.

The data on age at 50 per cent production revealed that the initial advantage o f  

N N N H  cross in age at first egg w as not m ain ta ined  in this trait. T he N N W L  cross 

reached  50 p er  cent production  2.2 days earlier than N N N H  cross, but the difference 

w as not significant. A tta in ing  50 per cent p roduction  at an earlier  age is an added 

advantage in layer birds since a better intensity o f  production  could  be achieved.

T he m ean  age at 50 per cent p roduction for N N W L  observed  in the present 

s tudy w as low er than that reported  by H uq  et al. (1976) in W hite  L eghorn  x Desi; 

Islam  et al. (1981) in Desi x W hite  L eghorn  and Sah et al. (1985) in Desi x W hite  

Leghorn. This m igh t be due to strain differences. D utta (1996) also reported  a higher 

age at first egg  in W hite  Leghorn  x Miri cross o f  177 days and 163 days in W hite 

Leghorn. This d ifference also m ight be due to the d iffe rence betw een  the breeds.



A1 -  R aw i and  A m er  (1974) reported  an A SM  rang ing  from  131 to 151 days in 

crosses involving N e w  H am psh ire  w hich  is com parab le  to the results o f  this study. 

But Is lam  et a / . (1981) reported  a higher A SM  o f  220 days for cross involv ing  Desi 

and N ew  H am pshire .  This m ay be due to the strain d ifference o f  the Desi and N ew  

H am psh ire  utilized. A ge at 50 per cent p roduction  observed  in N N N H  w as earlier 

than those reported  by Jayasree  (2000) in N ak ed  N eck  and N e w  H am psh ire ,  which 

w ere  lines involved  in this cross. This  m ight be due to a h igher  20 w e ek  body  weight 

obtained in N N N H  w hich  is indicative o f  the better growth.

E gg  p r o d u c t io n .

T he w eek ly  hen housed  egg num ber and  p er  cen t in the tw o crosses under 

study, set out in Table  13 and in F igure 4, revealed  that both the crosses cam e into lay 

at 21 w eeks o f  age. T he per cent egg p roduction  w as com parab le  up to 25 w eeks o f  

age. T hereafte r  N N W L  cross touched a peak  o f  80.57 per cent at 2 6 th w eek  o f  age. 

But, the N N N H  cross could attain a peak o f  81.0 per cent at 2 8 th w eek  only. The 

d ifference in fem ale lines em ployed  could have caused  varia tions  in age for 

a tta inm ent o f  p eak  production. T he W hite  L eghorn  fem ale  line used  w as an egg type 

b reed w hereas  the N ew  H am psh ire  line used was a dual purpose  breed.

T he  hen  housed  per cent from 27 to 32 w eeks o f  age w as also quite similar 

w ith  the values f luctuating in both the crosses. There w as a gradual dec line  in the egg 

n u m b er  during this period. T he sum m er season, with the tem pera tu re  inside the house 

reaching up to 35°C m ight have also contributed to this decline. T he egg  production



declined further in N N N H  cross from  32 to 34 weeks o f  age, the d iffe rence reaching  

as m uch as 11 per cent . But, on the contrary the egg production  w as m ain ta ined  in 

N N W L  cross. It appeared  that the su m m er s t r :s s  w as m ore  detr im ental  to N N N H . 

But after the onset o f  m onsoon, during later h a lf  o f  the fourth period, the egg 

p roduction  has increased  in the N N N H  cross, b ridg ing  the gap by 3 6 th w eek  o f  age. 

Thereafter, this cross had a m arginal advantage over N N W L  cross, till the end o f  the 

experim ent (40 weeks).

The hen  housed  egg num ber from 21 to 40 w eeks o f  age w as recorded  as

86.39 in N N W L , w hereas  it w as 83.85 in N N N H . This  rep resen ted  hen  housed  per 

cent o f  61.69 and  60.32 respectively. T hough  N N W L  had an advan tage  o f  2 .54 eggs 

over N N N H , this d ifference was not s ignificant statistically. (T a b lc l4 ) .  A  perusal o f  

the H H N  over  the periods show ed  a significantly  h igher nu m b er  in the second and 

fourth periods in N N W L , whereas  it w as similai in first, third and fifth periods. Hen 

housed  percentage (H H P) values o f  61.69 and 60.62 in N N W L  and N N N H  

respectively  w ere  also statistically similar. M ax im u m  produc tion  occurred  in the 

second period  w ith  the produc tion  touching  77.14 and 73.22 per cen t in N N W L  and 

N N N H , respectively. The decline and the im provem en t in egg  produc tion  was 

reflected in the period  wise production also. It appeared that the N N N H  which  was 

heavier by  433g had  lesser capability  to cope up with sum m er. But eventually , since 

it w as able to regain  the egg production , the hen housed  egg produc tion  did  not vary 

significantly.



Since the livability w as hundred per cent till 3 9 th w eek o f  age, the hen day 

num ber and p er  cent w as the sam e as that o f  hen housed  egg n u m b er  and  per cent. 

T he only difference occurred  during the 4 0 th w eek in N N W L  cross. T herefore  the 

trend and varia tions in H D N  and H D P  w ere  sam e as that o f  H H N  and HHP.

T he  N ak ed  N eck  and N ew  H am psh ire  breeds, w h ich  w ere  u tilized in this 

study as parents , w as reported  to have an H H P o f  72.13 and 66.41 respec tive ly  up to 

40 w eeks o f  age (Jayasree, 2000). C om pared  to the paren t lines involved, the N N N H  

in the present study recorded  11.72 and 17.44 eggs m ore than N aked  N eck  and N ew  

H am psh ire  breeds, respectively. This m ay  be explained  as the expression  o f  heterosis 

in this breed cross.

D utta (1996) reported a H D P o f  49.0 up to 44 w eeks o f  age in W hite  Leghorn 

x Miri crossbreds which was lower than H D P observed in N N W L  (61.69). This 

m ight be due to the poor  productiv ity  o f  the Miri breed used in their study. T he H H P 

observed in N N N H  (60.32) in the present s tudy w as h igher than those reported  by 

Jayanthy (1992) in D esi x N ew  R ock  cross (37.61) and Desi x A ustra  w hite  (34.4) and 

this m ight be due to the d ifference in the produc tiv ity  o f  the breeds involved. The 

H D P  in N N W L  w ere  also superior to those reported by Sah et al. (1985) in Desi x 

W hite  L eghorn  (32.09) and W hite  L eghorn  x Desi (26.8), Rao (1983) in K adaknath  x 

W hite  Leghorn  (48.4). The low er production  in these reports  m ight be due to the poor 

productiv ity  o f  the breeds u tilized for the cross.



E g g  w e ig h t

The initial egg  w eight in N N W L  and N N N H  w hich  w as 44.19 and  43 .66g  at 

24 weeks, increased  to 52.43 and 52.3 lg  respectively  at 40  w eeks  o f  age (Table  16). 

The egg w eigh ts  in different periods in the tw o  crosses w ere  very  s im ilar  and  the 

d ifferences w ere  not statistically significant. T he overall m ean  egg  w e igh t  o f  48 .73g  

in N N W L  and 48 .44g  in N N N H  w as also statistically similar. A lth o u g h  the birds o f  

N N N H  cross w ere  heavier, the sam e has not been reflected in its egg  weight. The 

increase in egg n u m b er  com pared  to paren t lines m ight have resulted  in a low er egg 

weight.

T he egg  w e igh t  at 40 w eeks o f  age observed  in this s tudy  in N N W L  and 

N N N H  w as com parable  with the report o f  Salahuddin  and H ow lider  (1991) in Naked 

N eck  (53.53g) and in R hode  Island Red (53.50g). But it was low er than the reports o f  

Padhi et al. (1998) in N ak ed  N eck  (5 6 .3 lg). This m ight be due to line differences. 

C om pared  to parental lines, the N N N H  had a low er egg w eigh t at 40  w eeks  o f  age 

indicating the absence o f  hybrid  vigour.

F e e d  c o n s u m p t io n

The m ean  daily  feed consum ption  in N N W L  and N N N H  set out in T ab le  17 

revealed very  narrow  varia tions for this trait. This was ev ident in the d ifferent periods 

as well as in the overall criteria. T he average feed consum ption  from 21 to 40 weeks 

was 124.83 +  2 .88g in N N W L  and 125.14 +_2.87g in N N N H , respectively . The feed 

consum ption  show ed  an increase over the age from 21 to 36 w eeks o f  age and



thereafter reduced  slightly from 36 to 40 w eeks o f  age. The increase in the feed 

consum ption  could  be attributed to the increase in egg  p roduc tion  as well as body 

weight. The rate o f  increase w as also within norm al limits. A  point o f  consideration  

for this trait w as the difference betw een  the two crosses for their  body  weight. 

A lthough N N N H  w as heavier  by  43 2 .6g at 40  w eeks  o f  age, this w as not re flected  in 

the feed consum ption . Therefore, it is presum ed that m uch o f  the feed was utilized 

for p roduction  purposes  and m in im um  quantity  w as utilized for body  weight 

maintenance. T he feed consum ption  data observed  in the p resent study is in 

agreem ent with  the observations m ade by Jayas iec  (2000) in ind igenous N aked  Neck 

and N ew  H am pshire .  Jayan thy  (1992) recorded a low er daily feed consum ption  in 

Desi x N ew  R ock  (106.61 + 4 .17g) and Desi x A ustra  W hite  (104.95 ±  5 .20g) from 

21 to 40 w eeks o f  age. These differences might be due to d ifference in body weight 

o f  the lines involved

F e e d  c o n v e r s io n  ra t io  (F C R )

The data on feed conversion ratio (Table 18) show ed that it was high during 

the initial period w hen the birds started production , but it im proved  to more 

acceptable  values from  the second to the fifth period. T he N N N H  show ed  higher 

F C R  values than the N N W L  at the second and fourth periods o f  the experim en t since 

the egg production  in the corresponding  periods was low er in form er cross. T he FCR 

value was the sam e in third period in both the groups. In the fifth period the mean 

values w as low er in N N N H . T he overall values o f  2.89 and 3.01 for N N W L  and 

N N N H  respectively, was inflated due to the h igher  values in the first period, when the



egg production w as initiated. The FC R  values w ere  in general acceptab le  and 

indicated that the crosses u tilized the feed for produc tion  purposes  and that the 

w astage was m in im um . The detrim ental effect o f  the sum m er season  could  be 

attributed to poor  F C R  in N N N H .

Results o f  the study w as in agreem ent with reports  o f  M era t et a l  (1983) in 

crossbred chicken. T he FCR observed in present s tudy was better  than that observed  

by  Jayanthy  (1992) in crossbred  populations and this m igh t be due to d iffe rences  in 

egg production.

L iv a b il i ty

T he data  on livability (Table 19) has brough t out the excellen t perfo rm ance  o f  

the crosses for this trait. D uring  the first four periods, there was no m orta lity  in both 

the crosses in spite o f  the fact that these periods correspond to the hot season o f  the 

year, w hen  the tem perature  and hum idity  w ere  high. The birds w ere  also under the 

physiological stress o f  peak egg production  during this period. Both the crosses could 

w ithstand  these com bined  stresses effectively  and there w as only  a slight reduction  in 

egg n u m b er  in N N N H  cross. This ability  o f  N aked N eck  birds to cope up with 

sum m er stress was ev ident from the results o f  this study. A better  livability  in N aked 

N eck  chicken has been docum ented  by M erat (H>86). The results o f  the present study 

is also supported by observation made by Desai and H albrook (1962), Sabalina 

(1964), A charya and K u m ar  (1971) and Al-Soudi and Sokkar (1974) who reported



better livability in crosses o f  exotic and native breeds over their respective parent 

lines.

B r o o d in e ss

B roodiness  o f  varying durations observed  in both the crosses (Table 20) 

revealed  that som e o f  the birds were b roody from 9 to 69 days. A lthough  broodiness 

m ay be a trait w h ich  decreases egg production, it m ay  be o f  utility in the contex t o f  

backyard rearing. I f  the crosses are to be utilized for back  yard  rearing, this character 

m ay be put to use by  the farmers to raise progeny. In the present s tudy  only nine birds 

in N N W L  group (12 per cent) and eight birds in N N N H  group  (10.7 per cent) 

expressed broodiness. Therefore a drastic decline in egg p roduction  due to this trait 

was not noticed. This  trait m ight have been inherited from N aked  N eck  m ale line, 

since the fem ale line (W hite  leghorn and N ew  H am psh ire )  do not possess  this 

character. The utility o f  these b roody hens for hatch ing  and rearing o f  chicks has to be 

verified under field conditions.

T he expression  o f  broodiness  w as reported  by Jayan thy  (1992) in Desi x N ew  

R ock  and  Desi x  A ustra  w hite  for periods ranging  from  25 to 30 days. N ag y  et al. 

(1956), V an  A lbada  (1956) and Saeki and Inoue (1980) have also reported  incidence 

o f  broodiness in crosses o f  W hite Leghorn with native breeds o f  chicken.



P lu m a g e  C o lo u r  A n d  S h e l l  C o lo u r

T he birds o f  the N N W L  cross were o f f  w hite  w hereas  those  o f  N N N H  cross 

were m ulticoloured. This character is o f  significance if  the birds are to be utilized for 

backyard  rearing. Since the farmers prefer to raise co loured  birds in the backyard , the 

N N N H  cross has  a definite advantage in this regard. But the N N W L  cross also can be 

used in backyard , since they also have good p roduc tion  potential.

T he  egg  shell co lour in N N N H  birds w as b row n  or shades o f  b ro w n  w hich  is 

again an advantage in the backyard  conditions o f  rearing. T h e  b ro w n  eggs from the 

household  rearing fetches a p rem ium  price in the market. S ince this a breed character, 

no special effort has to be taken to m ain ta in  the egg colour. T he  egg  shell co lour in 

the N N W L  w as tin ted  . This m ay be o f  som e disadvantage under  backyard  rearing.

E g g  q u a lity

T he egg quality  o f  the N N W L  and N N N H  w ere  also assessed  in this s tudy 

(Table 21). T he  N N N H  had  a h igher shape index o f  77 .38, co m p ared  to 75.94 o f  

N N W L . This observations revealed  that eggs o f  the fo rm er cross w ere  w ider  and it 

w as closer to the ideal regular, ovoid  shape. S imilarly , a lbum en  index was also better 

in N N N H  indicating  a better  egg white quality, indicative o f  good  egg  quality. The 

yo lk  index and shell th ickness were satisfactory and s im ilar in both  the crosses. The 

H augh  unit scores w ere  also good. T he results suggested  that the eggs laid by N N W L  

and N N N H  w ere  o f  good  quality.



The m ean shape index in N N W L  and N N N H  cross recorded  in the present 

study is in agreem ent with the observation m ade  by K um ar et al. (1971a) in RIR x 

Desi crosses. S im ilar results w ere  also obtained by Jayanthy  (1992) in Desi x New 

R ock and Desi x A ustra  white. L ow er values for shape index was recorded by 

Salahuddin  and H ow lider  (1991) in W hite  L eghorn  and N aked  N eck  ch icken  and it 

m ight be due to strain difference. The m ean  a lbum en  index and yolk  index recorded 

in the present s tudy  is low er than the observations m ade  by Jay an th y  (1992) in 

crossbred ch icken  involv ing  native and exotic breeds. T he m ean  shell th ickness 

observed in the present s tudy w as sim ilar to the reports by Jain et al. (1978a), on 

shell thickness in various crossbreds. T he H augh  unit score o f  N N W L  and N N N H  

eggs recorded in the present s tudy is h igher than the observation  m ade by K um ar et 

al. (1971a) and  Jayan thy  (1992) is various crosses involving Desi birds.

E c o n o m ic s

Econom ics  o f  egg production  set out in Table 22 revealed  a h igher  cost o f  

p roduc tion  p e r  egg in N N N H  cross than N N W L  (208.94 vs 202.12). This  variation 

has resulted  from  a h igher feed intake coupled  with a low er egg n u m b er  in the N N N H  

group. A lthough  the cost o f  feed per egg is on the h igher side, it could  be reduced 

considerably  under backyard  conditions.



C onsidering the produc tion  perfo rm ances  in N N W L  and N N N H , it was 

observed that the m ean  values o f  egg num ber up to 40 w eeks  o f  age, egg  weight, 

feed consum ption  and feed efficiency w ere  s im ilar in both the crosses. But the 20 

w eek and 40 w eek  body  w eight were higher in N N N H . Both the crosses  expressed 

broodiness, high egg quality  and excellent livability. T he cost o f  feed per egg was 

low er in N N W L  cross w hereas  the N N N H  cross had m ultico loured  p lum age  and it 

laid b row n shelled eggs. A lthough these two crosses w ere  found to be very much 

com parable  in produc tion  traits, the N N N H  cross had the advan tage in term s o f  body 

weight, p lum age co lour and egg shell colour. Therefore  N N N H  cross m ay be 

subjected to evaluation under the field conditions to ascertain  i t ’s utility as a bird for 

backyard  rearing.



Summary



SUMMARY

An experiment was conducted at Kerala Agricultural University Poultry Farm, Mannuthy to 

evaluate and compare the production traits o f  N aked N eck  x W hite Leghorn and N aked  N eck x New  

Hampshire hens. Experim ental chicks required for the s tudy w ere  hatched ou t by m ating male o f  

Naked N eck line with female o f  White Leghorn and N ew  Hampshire respectively. The experimental 

chicks o f  the two crosses were reared in separate pens on litter floor u n d e r  s tandard m anagem ental 

conditions. A t 18 weeks o f  age seventy five naked neck pullets each o f  N aked N eck  x  W hite Leghorn 

(NNWL) and Naked N eck  x N ew  Hampshire (NN NH) crosses were housed on litter floor in identical 

pens at the rate o f  15 birds per pen and reared up to 40 w eeks o f  age. T he production performance o f  

birds for five periods o f  28 days each were recorded from February to July 1999. Data were subjected 

to statistical analysis and the following results were obtained.

1. The mean maximum temperature over the entire period o f  study from February to July 1999 was 

32.27°C w hile  the m ean  m in im um  tem perature w as 24.24°C. M ean  per cent hum idity  was 

90.22 during fore noon and  62.72 per cent during  afternoon. T he  average value o f  sunshine 

hours w as 6.38.

2. The m ean body  w e igh t  at 20 w eeks o f  age w as 1496.10 + 15.75g in N N W L  and 1855.60 + 

24.18g in N N N H  and the body w eight at 40 w eeks o f  age w as 2004.10  J i26 .86g  N N W L  and

2436.70  + 27 .00g  in N N N H  . Body w e igh t  o f  N N N H  w as significan tly  h igher than that o f  

N N W L  both  at 20 and  40  w eeks o f  age.

3. The age at sexual maturity, recorded as m ean age at first egg, was 152 days in N N W L  and 146.8

days in N N N H  and the difference between them  was significant.

4. T he w eek  - w ise  m ean  hen housed production  in N N W L  reached a peak o f  80.57 per cent at 

2 6 ,h w eek  o f  age, w hile  N N N H  touched  a peak  o f  81 per cen t at 28 th  w eek  o f  age.

5. The overall m ean  hen housed  egg n u m b er  upto  40 w eeks  o f  age w as 86.39 in N N W L  and

83.85 in N N N H  and the difference was not statistically significant.



6 . The overall m ean egg w eight was 4 8 .73g in N NW L and 4 8 .44g in NN N H  and the difference

between them was not statistically significant.

7. The overall m ean daily feed consum ption from 21 to 40 w eeks o f  age was 124.83 g in N N W L

and 125.14 g in  N NN H, the difference being statistically non - significant.

8 . The overall m ean  feed conversion ratio per dozen eggs w as 2.89 for N N W L  and 3.01 for

N N N H  and the difference in feed conversion ratio between the two crosses were statistically 

non - significant.

9. T he livability w as recorded as 98.7 per cent in N N W L  for the period from  21 -40 weeks o f  age

while cent percent livability was recorded in NN N H.

10. Broodiness was shown by nine birds o f  N N W L  cross for durations ranging  from 9 to 63 days,

while eight birds o f  N N N H  cross exhibited broodiness for durations ranging from 22 to 69 days.

11. The plumage colour in N N W L  was o ff  white in 72 birds while three birds showed brownish

colouration on wing feathers. N N N H  birds had chestnut coloured plum age resembling New

Hampshire birds while a small proportion o f  birds had multi coloured plumage resembling their 

N aked  N eck  sires.

12. Egg shell colour was tinted in N N W L  while egg shell colour in N N N H  was brown or shades o f

brown.

13. The m ean  shape index at 32 w eeks o f  age w as 75.94 in N N W L  and 77.38 in N N N H  and the

difference between the crosses were statistically' significant

14. The m ean albumen index at 32 weeks o f  age was 0.089 in N N W L  and 0.099 in N N N I1. and the

difference between them was found to be statistically significant.

15. T he m ean  Y olk  index at 32 w eeks o f  age w as 0.442 in N N W L  and 0.447 in N N N H .

16. The m ean  shell thickness at 32 w eeks o f  age was 0.376 m m  in N N W L  and 0.373 in NN N H.

17. The m ean  H augh  unit score at 32 w eeks o f  age was 84.78 in N N W L  and 88.00 in NNNI i.



18. The cost o f  feed per egg was 202.12 paise for N N W L  and 208.94 paise is N N N H  for the entire 

course o f  the study.

From the above findings it is evident that NN 411 had significantly higher body weight 

than N N W L  both at 20 and 40 weeks o f  age. Significantly lower age at first egg was observed 

in NNNH. Both the crosses had statistically similar hen housed production, hen - day production, 

egg weight, feed consum ption and feed conversion ratio. The cost o f  feed consum ed per egg 

produced  w as also com parab le  for both  N N W L  and N N N H . It m ay also be concluded  that 

both N N W L  and NNNL1 crosses are acclimatized to lie environment due to the fact that peak 

production was reached during sum m er m o n th s . Most o f  the economic traits being statistically 

comparable between N N W L  and NNNH, the significantly higher body weight, lower age at first 

egg, better shape index and album en index along with coloured p lum age pattern and brown 

shelled eggs o f  the N N N H  birds are advantageous as it was much preferred by rural farmers o f  

Kerala which gives it an edge over N N W L  birds with iff  white plumage colour and tinted eggs. 

H ow ever  the N aked  N eck  x N ew  H am psh ire  cross m a y b e  subjected  to further studies in 

larger flock size under field conditions.
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ABSTRACT

A n experim ent w as conducted  at Kerala Agricultural U nivers ity  Poultry Farm, 

M annuthy, to evaluate  and com pare  the production traits o f  N aked  N eck x While 

Leghorn (N N W L ) and N aked Neck x New H am pshire  (N N N H ) crosses under deep 

litter system o f  rearing from 20 lo 40 w eeks age. Seventy  f ive  pullets o f  e a c h  c r o ss  

were housed  in identical pens o f  15 birds each and p roduction  perfo rm ance  was 

evaluated for five 28- day periods from February to Ju ly  1999. S tandard  feeding and 

m anagem ental  practices were followed throughout the study.

.T h e  N N N H  w ere  heavier than N N W L  at 20 w eeks  o f  age (1855.6  vs 1496. Ig) 

and at 40 w eeks  o f  age (2436.7 and 2004. lg). The age at first egg  o f  146.8+1.48 days 

in N N N H  w as significantly  earlier than 152+1.3days in N N W L . T he  age at 50 per 

cent p roduction  w as s im ilar in N N W L  (162.4 +1.92 days) and N N N H  (164.6 +1.7 

days). The w eek-w ise  m ean  hen housed production  in N N W L  reached  a peak  o f  80.57 

per cent at 26 th w eek o f  age, while N N N H  attained a peak o f  81.0 p er  cent at 28 lh 

w eek o f  age. The overall m ean hen housed num ber up to 40 w eeks  o f  age was 86.39 

in N N W L  and 83.85 in N N N H . Hen day production rem ained the sam e as hen housed 

production up to 39 th w eek o f  age and the overall trend was similar.

The daily feed consum ption  from 21 to 40 w eeks o f  age was 124.83g in 

N N W L  and 125.14g in N N N H . The feed conversion ratio per dozen eggs was 2.89 for 

N N W L  and 3.01 for N N N H . Broodiness was shown by nine birds in N N W L  for 

durations ranging  from 9 to 63 days while eight birds in N N N H  were b roody  for 

durations ranging from 22 to 69 days. The m ean egg w eigh t from 21 -  40  weeks was



48.73g in N N W L  and 48.44 g in N N N H . The shell th ickness was 0.376 inm in 

N N W L  and 0.373 in N N N H . The H augh unit score was 84.78 in N N W L  and 88.00 in 

N NN H. The p lum age C olour in N N W L  was o f f  white, but a few birds showed 

brownish colour on wing leathers. 90 per cent o f  the N N N H  birds had chestnut 

coloured p lum age resem bling  N ew  H am psh ire  birds while the rest were multi 

coloured resem bling  indigenous Naked Neck birds. Egg  shell w as tinted in N N W L  

while N N N H  eggs were brow n or shades o f  brown. The livability  w as 98.7 percent 

in N N W L , while it w as 100 per cent in N NN H. The cost o f  feed consum ed  per egg 

was 202.12 paise for N N W L  and 208.94 paisc for N N N H  for the entire course o f  the 

study.

Both N N W L  and N N N H  cross had statistically  com parab le  hen housed 

production, egg weight, feed consum ption  and feed conversion ratio. Both the crosses 

had excellent livability and good egg quality. H ow ever a s ign iiican tly  higher body 

weight both at 20 and 40 weeks o f  age, earlier average age at first egg, coloured 

p lum age pattern, and brow n shelled eggs in N N N H  cross are m u ch  preferred  by rural 

farmers. T he results o f  the present s tudy warrants  further studies on N aked N eck x 

N ew  H am psh ire  cross under field conditions.


