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CHAPTER - I

INTRODUCT ION

v e Yl el Y Yl Yl Pl p=X

Upto the turn of the century, most poultry
breeders were concerned with the breeds and varieties.
They were more concerned with the "look" of the breed.
There was no science of poultry prdduction nor was
there a poultry industry as we know it today.

It was an age of faney looking birds with hardly any

stress on their productive capaclty.

There was no information about the inheri-
tance of egg production., Genetlcs was still in its
age of infanecy. Little was known regarding vetamin ?
requirement, nutritional physiology, applied genetics

and economics of poultry keeping.

A1l this has changed during the last twenty
years since the advent of scientific advancement in
the field of Genetics. Now we know far more about
the Genetics of the fowl than is known about any

other animal species of economical importance.

Seientific investigation and experimentation

has also led to an exacting knowledge as regards the



nutritional requirements of the growing chick and
concurrently a study into the economics of all agpects

of poultry keeping has become too imperative.

With this advancement together with the
production of ultramodern incubation, brooding and
management equipment, the art of poultry breeding
and management have become a very specialised subject

and a very prospective commercial enterprise.

Conversely breed and variety have become of
minor importance except where they affect economic
production and returns. Very few poultryman today
are concerned with the physical points or the "look"
of the bird. More and more stress 1s being laid on

gelection for high production qualities in the blrds.

Opportunities in the field of poultry breed-
ing for commercial production and scientific investi-
gation are closely related to the food needs and

economic gtatus of a population.

In a growing nation like India it became
very necesséry to introduce poultry in the private
sector so as to meet the nutritional demand of the
growing millions. A4s it is not possible to change
the food habits of the masses from pure vegetarian
diet to mutton or fish recipes, the eagg has played

an important role as it has been accepted as a dietary



constituent by those who are crossing the floor

towards nonvegetarianism,.

The egg has also come as an answer to the
demands of the middle and the lower income groups of
our country. The nutritional qualities of the egg
and its low cost of production have provided a moral

boost to the growth of poultry industry in Indis.

The 1961 census indicates an annual consump-
tion of 11 eggs per year per capita as against the

recommended intake of 1 egg per day per capita.

The scientists of our country are, today,
aware of this situation more so in view of the existing
food crisis in the country. More and more research
projects as being introduced in the country as
Coordinated Research Projects in Poultry for Meat
and Bgg Production. It is the aim of the future plans
to fully exploit the recent findings in population
genetics, breeding and nutritional physiology to make
a break-through by evolving a programme for thé
production of high producing breeds, strains and crosses
in poultry. The main aim is to exploit the more

modern trend towards Hybridization.

Hybridization has vertually revolutionised

the field of agriculture scilence and in all high



yielding agricultural varieties of corn, frults

and vegetables, "Hybrid" is the word of the day.

Similarly great deal of experimentation
has been carried out in poultry breeding to harness
the potentialities of genetics applied to breeding

as regards hybridization.

With extensive and elaborate all out acti-
vities of poultry development work in the country,
it is evident that scientists are planning more and
more towards the exploitation of hybrid vigour by
vérious systems of breeding. The object 1s to evolve
a sultable system of crossing to givé maximum expression
of hybrid vigour in terms of eggs or meat as the case

may be.

b4 Comstock et al (1949) proposed a type of

selection progfamme, which the§ called reciprocal
recurrent selection, which was designed to magke max imum
use of both general and specific combining ability.
This programme as originally proposed for corn involved
selection in sach of two segregating population for
improvement of the cross between them, The application
of this breeding procedure as it might be used with

poultry is given by Comstock and Robiluson (1956).}a

g LS PO
Godfrey (1955) 1s of the opinion that though

there is no doubt ihat heterosis produces congiderable



positive effects on some characteristics of economic
importance but the number of such characteristics is
in the minority. The continued improvement of genetic
traits not influenced by heterosis will remain the
task of breeders utilizing selection methods which
are more effective for characteristics under the

control of additive gene effects.

The mass of experimental evidence available,
according to King (1955), demonstrates that important
incremant of heterbsis ére obtained when more or less
dissimilar stocks within a species are mated together
and the performance of their progeny is evaluaﬁed.

It is of particular economic importance that hybrid

vigour is so often found in reproductive traits.

Nordskog and Ghostley (1953) (in their
experiment on strain crossing and crossbreeding
compared with close flock mating) have stated that
there 1s a great deal of interesf today in the
possibility of utilizing hybrid vigour in the breeding
of poultry. The best way to accomplish this is yet a
highly controversial issue. There are those who
advocate crossbreeding for both broiler and egg
production. Some have found success by crossing
strains, more or less distinct, of the same breed.
Others believe that only after a period of intensive

inbreeding followed by crossing will it be possible
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to derive the maximum benefits from heﬂierosi oﬂe
JU

At the other extreme there are those, who #

close flock mating in the same pure-breed:

ot
This lack of agreement calls forf U :
;

extensive and accurate information concerni#

J’UI‘
possible ways to utilize hybrid vigour in pa”

of!
The crossing of two or more strai

breeds will utilize the additive portion of e

genetic variance in the parent stock and w10 gl
heterosis for the loci where dominance occurs and
the parent stock have opposite alleles. Simlarly
crossing takes advantage of genetic v;':arianc-e &t Toog
where overdominance occurs. As far as utdliziig

of genetic variance goes, crossing would seamty by

equal to or better than the purebred schems,

Experimental evidence in this dirﬂc‘ti
oy

seems to indicate that substantial heterogfy ¢
Op
g,

production may be realized. |

Amongst the many poultry breeds, which
imported in India after independence, tyq mj Vg
have stood the test of time and have Surry,, ° by,
climatic and managemental conditions of O unﬁ%:
These have been: the Single Comb White Le

the Rhode Island Red. ) an



The above two breeds have been chosen to be
the bagls for the future development of pure-breeds

and crosses in our country.

The present study was conducted at the
U.P. Veterinary College Poultry farm with a view to
compare the economic traits in the various types of

crosses and pure strains viz.

1. Pure BRhode Island Red.

o. Pure White Leghorn (Mathura Strain).
3. Pure White Leghorn (Babugarh Strain).
4, Incrosshbreds. .

5++ Toperesses'.

6., Topcrossbreds.

7. Crossbreds.

8. S8train Crosses.

The above purebreeds, strains and crosses
were subjected tO a detailed study so as to evolve
a method of breeding which would enable the production
of superior chicks for commeréial production under

our own conditions.

An attempt has also been made to evaluate
+he various pure breeds and crosses on the bagsis of
their "performance efficiency" by taking into

consideration their total consumption of feed and



total output in termg of body welght gain and the
weight of eggs laid during a specific period.

A comparative study of the performance efficiency
index values obtained for the different groups would
enable us to get a clear picture into the nicking of
various crosses including the incrossbreds (Morgan

and Carlson, 1967).

The tralits observed for comparison are
those affecting the relative economic importance of

the birds. The traits taken for this study are:

le Age at Maturity.
2, Weight at Maturity.
3.‘ Egg Production.
4, Adult Body Weight.

5, Performance Efficiency.
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CHAPTER - II

REVIEW OF LITZRATURE

T R S Y M M W B

A, AGE AT FIRST EGG :

Age at first egg or age at sexual maturity
is an important character indicating the number of
days between the date a pullet is hatched and the
date she lays her first egg. From the purely practical
stand point it is obvious of course, that the earlier
in life a pullet commences laying, the sooner she
begins to yleld financial returns to her owner.
A pullet that commences to lay early in 1life costs

less toO Tear up.

Though detailed information about the effect
of inbreeding on the age of maturity is lacking,
the effect of crossing has been reported by many
workers. Romanoff and Romanoff (1949) are of the view
that lncrease in egg size throughout the first year
of laying is agsociated with gain in body weight.
An early onset of laying may retard growth and as a
result, the pullets that mature first are the last

to reach thelr full body weight and thelr full egg
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size. The age at which pullets begin to lay and the
size of their eggs varies according to the season

in which the birds are hatched (refer Table below): <?

Season of Hatch  Age at Maturity Av, Wt. of Egg

Early Winter 156 36 .4
Late 4 185 41.3
Harly Spring 236 48,6
Late o 234 48,9
Early Sumner 229 48,1
Late " 214 45,7
Barly Fall 196 41.8
Late X L7z 4.0 o4

It is evident that pullets hatched in the
natural breeding season i.e. Spring require the longest

time to reach maturlity and lay the heaviest egg.

Sannan, Sterlund and Kostad (1965) conducted
experiments with White Leghorn heuns hatched in different
seagsons of the year. Filve groups of White Leghorn
were hatched on 29th. January, 26th. February, 4th June,
28+th. August and 29th.'October. It was observed that
the birds hatched in January came into lay at the
ecarliest and those hatched in October at the latest
Both in the first and second year of

average age.

laying, the Jahuary hatched birds had the highest egg
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Production and the lowest food consumption.

Lerner (1945) studied nicking in relation
to sexual maturity in ihe Single Comb White Leghorns.
From his observations on 31 sets of sire by dam
diallele matings, he was unable to demonstrate statis-
tically significant sire X dam interaction effects,
indiecating that nicking was not of major importance

[}

as regards the age at maturlity.

In thelr experiment on Cross Breeding for
egg production, Glazner gt al (1952) compared several
crosses involving White Leghorh, Barred Plymouth Rock,
Rhode Island Red and New Hempshires. Nine of the
15 crossbreds were equal %o or superior to their
respective pure-bred parents in age at sexual maturity,
indicating that crossbreeding did, to a certaln extent,

affect thils trait.

Hutt and Cole (1952) compared an inter strain
cross of Leghorns with the two slightly inbred
parental strains. The strain cross was superior in

hatchability, sexual maturity rate of laying and body

welight,.

While comparing strain crossing and cross-
breeding with closed flock mating for all important

production tpaits including age at maturity, Nordskog



12

and Gostley (1953) are of the view that for most of
the traits including age at sexual maturity, the
crosses were generally found to be equal or superior
to the pure strains. Oh the basis of overall perfor-
mance, the straln crosses were intermediate to the

crossbreds and pure strains.,

In their experiment involving the reciprocal
crosses between Leghorns, heavy breeds and Fayoumi,
lfNordskog et al (1959) were of the view that the
crossbreds (Leghorns X Heavy breed) matured earlier

than their barental purebreds.

Scossiroli and Meriggi (1954) compared the
age at first egg in fhe pure bred White Leghorn,
Rhode Island Red and their reciprocal crosses. The

respective ages at maturity were found to be:

White Leghorus o als oo o 196-202 days
Rhodal IS landBRagi et F e o 249=277
Crossbreds (WL X RIR) ... 225 n

Sahanova (1958) compared the different
crosses of various 5reedé and concluded on the basgis
of his observations that the age at maturity was
mostly inherited from the sire, whereas body weight

and meat characters from the dam.

Mepritt and Gowe (1960) indicated that the

IS
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hybrid vigour is exhibited for age at first egg

and showed that the specific combining ability
accounted for a large proportion of the subclass
differences for age at first egg and egg production
whéreas the general combining ablility was important

for body weight and egg welght.

Byerly and Knox (1946) have reported that
the pulleté from the iater (i.,e. during June-Sept.)
hatches laid thelr first egg at older ages than thbse
of earlier hatches (i.e. during the months January -
March). They furthér noticed that the age at first
egg léid was closely associated with the day light

length at maturity.

B, BODY WEIGHT AT MATURITY :

Body weilght at maturity is an indication
of the bod& size of the bird when it lays its first
egg., Body welght at maturity also reflects upon
the mahagement and nutrition that has been avallable

o the pullet during the early part of its life.

Hussaini (1963) is of the view that in
sddition to other economic traits, faster rate of
growth 1s a nighly desirable trailt, particularly
in broiler production. It has been established that

weight at any particular stage depends upon the






