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ABSTRACT

This study was conducted on a stock of [ranian native fowl and their crosses
with improved exotic breeds to evaluate their potential for body weight traits as
well as to estimate genetic and phenotypic paramecters for those traits, before
initiating selection experiments. Four genetic groups were formed consisting of the
native fowl and three crosses between native females with two different lines of
broiler chickens and one parent stock of layer chickens. Two hatches placed 12 days
apart and 4058 chicks were produced. In all genetic groups, body weight (BW) was
recorded at 1, 39, 67, 95 and 123 days of age in the first hatch, and at 27, 83 and
111 days of age in the second hatch. Pooled heritability coefficients (sire
component) of BW obtained at 1, 39, 67, 95 and 123 days of age in the first hatch
and at 27, 83 and 111 days of age in the second hatch were estimated to be
0.48+0.08, 0.23+0.07, 0.24%0.06, 0.18x0.05, 0.14£0.06, 0.37£0.08, 0.20+0.05 and
0.31+0.09, respectively. From the estimates obtained in both hatches, heritability of
BW tended to decrease with increasing age. Estimates of pooled genetic and
phenotypic correlations of BW among early and late ages were highly significant

(P<0.01) and positive. The sign of genetic correlations showed that correlations of
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BW taken at ages close together are higher than those separated by greater age. In
native fowl and their crosses with meat-type chickens, there were relatively high
heritability estimates of body weight at early ages (0.20 to 0.65) as well as their
genetic correlations with subsequent ages (0.39 to 1.00). The results of this study
indicated that selection on the basis of BW at early ages (27 or 39 days) can be
used successfully to improve BW at subsequent ages (111 or 123 days).
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INTRODUCTION

For many years, breeders of broiler chickens have placed their primary
selection emphasis on body weight at market age (9). The potential for
genetic change in ecconomically important characteristics in chickens
depends to a large degree on the magnitude of the genctic variation and
heritability of the different characters considered in the selection program.
The nature and extent of the relationships among traits also affect the
genetic changes resulting from selection (5, 6). An effective breeding plan is
based on knowledge of the relative importance of the genetic and
environmental variation of economic traits in the population under
consideration. Kinney (11) and Chambers (3) reviewed genetic and
phenotypic parameters estimates for various performance traits in meat
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chickens. The heritability of body weight was high and appeared to be
similar in magnitude te-weight gain heritability (0.35 to 0.53).

Variations in the heritability coefficients for body weight are mostly
duc to the fact that different mecthods of estimation give values that contain
different proportions of the nonadditive genetics and environmental source
of variation and/or because various populations differ in genetic variation for
this trait (3. 6. 10). Chambers (3) reporied on some broiler type populations
and showed that differences between populations have been demonstrated for
most traits associated with body wecight and meat production such as the
Cornish breed and their crosses with other breeds.

The heritability estimates of both body weight and gain based on sire
component values were 0.4 to 0.6, whereas estimates based on dam
component values were 0.7 (3). The relatively small difference between the
paternal variance components and maternal variance components indicates
that the heritability of body weight and gain is additive in nature and of
moderate to high magnitude (3, 14). Chambers (3) and Marks (14) also
pointed out that nonadditive genetics, sex-linked genetics and maternal
effects are relatively small for growth traits. Moreover, most researchers
have reported that heritability estimates from paternal half sib arec expected
to be less biased than maternal half sib correlation, because of the
confounding of maternal effects or dominance variance with the dam
component of variance (1, 2, 10, 11).

The objective of this study was to estimate genetic and phenotypic
variation in the native fowl and its crosses with two meat-type and one egg-
type chickens. The genetic and phenotypic relationships of body weight in
various ages were also cxamined in order to use body weight at early ages for
improving body weight in subsequent ages. The purpose of crossbreeding
method, used in this experiment was to insert some of the suitable genes to
native fowl population in order to determine the possibility of faster genetic

improvement.
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MATERIALS AND METHODS

The present experiment was conducted on chicks produced from
Isfahani pative fowl population (which is one of several Iranian native fowl
populations) as well as the progeny produced from three crosses between
native fowl females with exotic breeds of males in the Isfahan Research
Center of Native Fowl. Isfahan. Iran. Four genetic groups were formed
including: 1) a random sample of a native fowl population (NF). 2) a cross
between native fowl females and males of grand paternal parent of broiler
lines from Arbor-Acres (Bl), 3) a cross between native fowl females and
males of grand maternal parent of broiler lines from Arbor-Acres (B2) and 4)
a cross between native fowl females and males of parent stock laying
chickens from Hy-Line (LL). A system of half sib mating was used to
recproduce these genetic groups. The half sib mating system involved mating
of onc sire to six or seven dams by means of natural matings. Two hatches
placed 12 days apart were used and 4058 one-day-old chicks were produced.
The number of half sib groups in the Bl, B2, LL and NF. used to reproducc
those genetic groups were: first hatch 20, 22, 20, 22 and second hatch 21,
22. 21. 22, respectively. The birds were allocated to half sib groups at
random. At hatching. all offsprings of both hatches were pedigree
wingbanded to sirc and then moved to a rearing house. The chicks (both
sexes from two hatches). were reared intermingled in an environmentally
controlled house until the end of the experiment.

Continuous lighting was provided for the first two days of the
experiment. then reduced to 22 h light day’'. After the Ist wk, light was
decreased at the rate of 2 h wk™' to reach 8 h light day”'. Then, the light was
increased 2 h wk' from 12 wk to the end of the experiment to reach 16 h
light day'. During 0-8 weeks chicks were fed a ration containing 2920 kcal
kg' of ME and 20% CP and from 8 wk to the end of the experiment they
were fed on a growing dict containing 2850 kcal kg™ of ME and 17.5% CP.
All  chicks reccived water and feed ad libitum up to 67 and 55 days of age in
the first and second hatches. respectively. In order to control the body weight

during laying period, the chickens were fed restricted from 72 and 60 days of
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age onwards in the first and second hatches, respectively. For the remaining
period, they had access to feed for about 4 h day’'. Feeder space was
sufficient to allow all chickens to eat simultaneously. The birds were
vaccinated against the Newcastle, fowl pox, Gumboro and infectious
bronchitis diseases at appropriate ages. Due to insufficient housing space,
after 100 days of age, the birds were culled at random about 31% and 48% in
the first and second hatches, respectively (approximately equal number per
paternal half sib family within all genetic groups).

The body weights (BW) of all offsprings were determined at 1, 39, 67,
95 and 123 days of age in the first hatch and at 27, 83 and 111 days of age
in the second hatch. For the purpose of this analysis, only individuals having
all records were included.

Heritabilities and genetic correlations were estimated from sire
components of variance and covariance calculated from the analyses for each
genetic group and also for combination of all data of four genetic groups. In
addition, heritabilities were also calculated for each sex with all of the
combined data of four genetic groups. Estimates were determined using the
least squares and maximum likelihood procedures (7).

The model for the separate analysis of the groups was as follows:

Yip=ptsire;+sex;te;j

where:

Y is the k™ observation of the j™ sex and i'" sire;

i is the overall mean;

sire; is the random effect of the i sire or sib-group;

sex; is the fixed effect of the j'" sex;

eijx is the random error associated with the measurement of each

individual which is assumed to be randomly and independently

distributed, with ;= 0 and variance of o°.
For the analysis of BW in various ages, the above model was separately
submitted for both hatches.
The model for analysis of the combined genetic groups was the
following:

Yiju=p+group;+sire;j+sexiteijn
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where:
Yijki, U, sexy, and e;j are the same as above, and
group; is the fixed effect of the i'"" genetic group;

sire;;  is the random effect of the j™ sire within the i'" genetic group.

Amount of the heritabilities and genetic correlations include the
following effects (2, 6): all the additive, one-fourth the additive x additive
and sex-linked wvariance. Standard errors of heritabilities and genetic
correlations were estimated by the modified methods of Tallis (21) and
Swiger ef al. (20), as described by Harvey (7). The f-test was used for

comparisons of least-squares means in all genetic groups and sexes.

RESULTS AND DISCUSSION

Results of analyses of variance of body weights in the native fowl,
their crosses and the combined data are presented in Table 1. The random
effect of the sire in each genetic group and in combined data was responsible
for a large proportion of variance in most ages. Highly significant sex
differences (P<0.001) were also observed at one-day-old BW of native fowl
but was not significant for their crosses with exotic breeds (P<0.05). Effect
of sex on BW at one-day-oid was highly significant (P<0.001) in the
combined data which may be due to variations between the four genetic
groups. Effect of sex in the higher ages of all groups was also very
significant (P<0.001). This effect was an important source of variation in all
genetic groups. In combined data, BW at 39 days of age was significant at
P<0.05 between males and females. Least-squares means of BW showed that
in all ages, males were heavier than females (Table 2). It is well known that
a sex difference in body weight occurs soon after hatching and becomes
greater as the age increases (3, 5). From an endocrinological point of view,
it is evident that body weight is positively correlated with the pitufary size
(4). Therefore, the effect of sex on BW appears to be responsible for at least

part of the difference in body weight.
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As shown in Table 1, when combined data were used, a significant
group difference (P<0.01) in BW was occurred in all ages except for BW at
one-day of age (P<0.05). There was significantly higher BW in crosses of Bl
and B2 than NF and lower BW in cross LL compared with NF (Table 2). On
the other hand, BW traits in crosses between NF with broiler lines were
about 50-60% higher than NF, while crosses with layer chicks were about
10% lower. Overall, the BW of native fowl in this study was heavier than
that reported for the native fowl by some investigators (8, 18), while it was
lower than that reported by others (8, 17). Effects of crossbreeding between
indigenous domestic fowl with exotic breeds were in agreement with those of
Horst (8), Makarechian and Nik-Khah (13), and Omeje and Nwosu (18). but
it should be noted that thosc results varied depending on the genetic distance
between exotic and native populations. In an investigation on crossbreeding
of Nigerian fowl and exotic breeds, Omeje and Nwosu (18) showed that
heterosis was a significant factor for body weights.

Studies on the crossbreeding of native fowl with improved exotic
breeds have been made by many commercial and governmental breeding
farms with the objective of developing a new breed adapted to the tropical
areas (16), but reports of these studies are not available, perhaps due to
commercial secrecy.

Heritability estimates of BW at various ages are given in Table 3.
Estimates of pooled heritabilities from combined data agreed closely with the
average estimates obtained from the literature (4. 11), especially for weights
before 12 weeks of age. The heritabilities of BW for crosses of B1 and B2
generally decreased with increasing age, while the heritability of crosses
with layer-type chickens increased. In addition, the heritabilities for BW of
native fowl varied from age to age. but generally decrcased with increasing
age as did for the crosses Bl and B2. The pooled heritability estimates of
overall groups by sex at various ages showed a consistent difference, where
in all ages but one age (83 d), the heritability for BW of fcmales was higher
than for males. The heritabilities obtained showed that therc are more
addilive genetic variance on BW for females than males (2, 6). Siegel (19)

reported that the differences between the heritabilities of BW for males and
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females could be caused by a major gene located on the sex chromosome.
However, Merritt and Gowe (15) and Leenstra (12) found higher heritability
estimates for BW weight of males than females.

All estimates of the genctic correlation between BW at different ages were
large, significant (P<0.01) and positive (Table 4). The largest correlation
was found between BW at 95 and 123 days of age. As shown by Chambers
(3), lower correlation values result when the weights are separated by greater
differences in age. Chambers (3) also reported that there is a high genetic
correlation among juvenile body weights. Phenotypic correlations were also
significant (P<0.01) and positive between BW at ages of recording (Table 4),
but were consistently lower in magnitude than the corresponding estimates of
genetic correlations. The results of the present experiment show a large
association between body weights obtained at various ages prior to sexual
maturity at both the phenotyp.ic and genotypic levels. Similar results were
reported by Siegel (19). Apparently some of the genes which influence
Juvenile weight at one age may also have a large effect on juvenile weight at

other ages. This effect can be considered as pleiotropism (6).

Table 4. Genetic (rz) and phenotypic (rp) corrclations for body weights in the native fowls,
their crosses and combined data'.

Genelic groups

Ages Combined data Bl B2 LL NF
39 and 67 d
r6(+SE) 0.87+0.07 0.87+0.17 0.84+0.12 096022 =>1.0
p 0.54 0.52 0.59 0.44 0.58
39and 123 4
16(£SE) 0.65£0.16 0.80+0.28 039+046 087021 0.50+0.26
Ip 0.43 0.40 0.46 0.42 0.49
67and 123 d
rg(£SE) 0.73£0.14 =>1.0 0.21£0.44  1.0+0.09 1.0£0.18
Ip 0.64 0.58 0.64 0.63 0.66
05 and 123 d
ro(£SE) 0.944+0.07 0.99£0.15  —eeemeee 0.91£0.10  0.99+0.06
Ip 0.79 0.71 0.81 0.72 0.82
27and 111 d
ra(+SE) 0.93£0.11 0.94x0.11 0.90£0.28  -mmmm- 1.0+0.30
rp 0.44 0.50 0.32 0.53 0.51
83 and 111 4
rs(+SE) 0.94£0.09 1.0+0.11  0.91£0.21 0.8520.17 0.8640.33
Ip 0.64 0.59 0.58 0.72 0.76

t All correlation coefficients were significant at P<0.01 (Hy: r = 0). .
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Results of this study indicate that selection to improve BW at a
particular age should be based on sclection of that age or on the age where
bodj' weights are genetically highly correlated. In addition, better
performance in crosses of Bl and B2 suggests that to improve the BW of
native fowl, they could be crossed with high growth rate broiler strains and

then selected inter se.
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