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Abstract

The present study was conducted to detect and determine albu-
min, transferrin and Hi loci and their relation with egg production traits
and body weight of Japanese quail . A total of 305 Japanese quails pro-
duced during twelve hatches from twenty-one sire families were used in
the present study. Individual body weights were recorded at different
ages. Egg production traits were egg number, egg weight and egg com-
ponent weights. The analysis detecting for the three loci was practiced
on the whole blood for Hi gene and in plasma for albumin and transferrin
loci.

Results showed that albumin locus had only two genotypes , the
dominant homozygote (AIAl) has higher egg number (88 eggs), while,
(Alal) genotype showed seven days earlier in sexual maturity. Transferrin
locus showed that (TfTf) genotype recorded the higher egg number (89
eggs) and earlier sexual maturity with five days. Moreover, Hi locus had
no clear effect on all the characters studied.

INTRODUCTION

Many workers ( Ahmed 1982, El-Kaiaty , 1986 and Al-Tikriti, 1988) looked after
the identification of certain genes by simple methods , aiming to find any major rela-

tionship with the main productive traits.

Different genetic parameters for different productive and reproductive traits in
Japanese quail were estimated by several investigators (Roushdy , 1993 and Bahie EI-
Deen and El-Sayed , 1999 ).

In 1968, Peterovsky et al. found polymorphism for an agglutinogen presented on
the red blood cells of hens detected by lectins , that is “Hi” locus which is transmitted

as a single gene with two alleles .
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Al-Tikriti (1988) reported that three genotypes ( HiHi , Hihi and hihi ) were de-
termined for the Hi locus in both Fayoumi and Baladi breeds and their crosses with
White Leghorn. The HiHi genotype showed complete agglutination, and hihi genotype
showed non-agglutination, while, Hihi showed semi-agglutination; these were controlled
by two co-dominant alleles Hi and hi which were responsible for the Hi locus in both

pure breeds and their crosses with White Leghorn.

Ha|eyv ( 1965 ) found in his study on serum albumin polymorphism in quail that

three albumin phenotypes Q;Qy, Q;Qp and QxQ, were observed in both sexes.

Mazumder and Mazumder (1990) found that, serum albumin protein in both
chicken and quails were polymorphic . They reported that, in chicken only, two types
(AA and AB) and in quails two different types ( BB and BC ) were observed . In quails

CC type was not observed .

Pal et al. (1994) stated that, no individual variations were identified for ser-
um albumin which showed a single banded phenotype in starch gel electrophoresis in
Japanese quail . On the other hand , Lucotte and Kaminski ( 1975 ) found individual

variations of serum albumin in Japanese quail .

Pal et al. (1994) showed that, no individual variations were identified for serum
transferrin in starch gel electrophoresis which resolved as two bands phenotypes in
Japanese quail . Also, Koska et al . (1989) pointed out in their studies, on genetic
analysis of protein polymorphism in three strains of Japanese quail, that there were no
differences found for transferrin gene frequencies. On the other hand , Lucotte and ka-

minski (1975) found individual variations of serum transferrin in Japanese quail .

In this study we detected three loci, namely Hi ( agglutinogen ), Albumin ( Al)
and Transferrin ( Tf ) genes, in the blood of the Japanese quail to determine their ef-
fect on some productive traits. The aim of this study was to determine the effect of
the combination of the additive effect of each two loci on the character under study.
The estimation of the heritability and the other genetic parameters were calculated to

compare between the lines of selection.
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MATERIALS AND METHODS

The present study was carried out at the Poultry Experimental Center, Animal

Production Department, Faculty of Agriculture, Cairo University .

A total of 21 sires and 42 dams of Japanese quail ( Coturnix coturnix japonica )
were used as parents assigning one sire to two dams in single cages, their progeny
were transferred into compact system: individual cages from forty-two days till hun-
dred and fifty days of age. The studied characters were individually recorded for each

hen .
1. Productive traits

1.1. Body weight

Individual body weights were recorded at day-old , fourteen, twenty-eight , for-

ty-two, ninety, hundred and twenty and hundred and fifty days of age.

1.2. Egg production data

The data used to study egg production traits were collected from 305 females
produced from the pedigreed eggs. After six weeks of age , egg production and sexual
maturity were recorded from the individual caged females. Total number of eggs pro-
duced during the first hundred days of egg production were recorded individually. On

hundred and fifty days of age, one egg per hen was taken to study egg characteristics.
2. Genetic loci associated with egg production

2.1. Detection of ( Hi ) gene

On hundred and fifty days of age, blood samples of 1 cc volume were collected
from the heart of each hen to detect (Hi) gene using specific extract called lectins as
described by Scheinberg and Reckel (1961a).

2.2. Detection of Albumin and Transferrin loci

Blood samples were obtained from each hen on hundred and fifty days, collected
in heparinized tubes and centrifuged for 10 minutes at 3000 rpm. The clear to yellow

plasma was separated . Electrophoretic analysis using SDS-polyacrylamide gel electro-
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phoresis according to Laemmli (1970) was practiced for detection. The genotypes of
albumin locus were described by Haley (1965) and the albumin migration was faster

than the transferrin.

3. Statistical analysis
1. The models used for each observation from each trait studied were as follows:

Model 1: Mixed, for calculating the effect of sire with hatch correction for egg number,
sexual maturity, egg weight, egg component weights and body weight and

calculating the genetic parameters ( h?, fgo fp ) :
Xijk=u+Si+H]+ei]
Where:

X = observation on the it" sire .
1 = overall mean of X i

S, = effect of it sire

H; = effect of j 1" hatch

e jj = random error .

Model 2: Fixed, for calculating the effect of each locus :
Xij=p+Li+ej
Where:
L ; = effect of it" locus

Model 3: Fixed, for calculating the effect of combination between each tow loci or the

combination between the three loci :
Xjj=p+cCj+ej
¢ = the effect of it" combination
Model 4: Random, for calculating the variance due to each locus :

Xij=u+Li+eij
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L; = effect of it locus .

2. Data had been analyzed using Harvey (1990) program.

3. Individual selection was calculated as follows :
Ag(R) =h?(x—x)
where :

A g ( R) = Genetic improvement ( response to selection )
h? = heritability of the traits

( x-x ) = selection differential (s)
4. Family selection was calculated as follows :

Ag(R)=h%(x=x)

> 1+(n-1)rg -

- X)

1+(n-1)r,
h?g = the heritability of family means

h? = heritability of individual values

n = number of individuals in the families

rg = genetic correlation ( with half-sib families = 1/4 )

rp = correlation of phenotypic values of members of the families

RESULTS AND DISCUSSION

The identification of a locus by electrophoresis technique became one of the
goals for the genetic improvement of different characters in animal breeding. Several

workers identified many loci and determined their gene effect on many characters .

In this study, three loci had been determined, and the individuals used in this

study had been studied according to their available genotypes.

Albumin locus

There were two alleles for albumin locus and accordingly, three genotypes found.

Here in this study, two genotypes only were detected in the blood of the individuals un-
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der study ( Table 1) . The homozygote geneotype for the dominant gene (AlAl) was
represented by 126 individuals and 129 for the heterozygote one ( Alal ). This result
is in a good agreement with Gilewski and Kuryl (1988) and Mazumder and Mazumder
(1990) who found that serum albumin in quail were polymorphic and had two different
genotypes. Haley (1965) and Lucotte and Kaminski ( 1975 ) in their study on serum
albumin polymorphism in Japanese quail, found that three albumin genotypes were ob-
served. On the other hand , Pal ef al. (1994) reported that no individual variations were

identified for serum albumin in Japanese quail.

The least squares means obtained for the dominant homozygote (AlAl) showed a
higher number of eggs (88) and early sexual maturity with seven days than the hetero-
zygote (Alal). Similarly , Ahmed (1982) found significant relationships between albu-
min locus and each of egg number and sexual maturity in Fayoumi chicken . Also, Al-
Tikriti (1988) reported that highly significant effect was obtained for albumin locus on
average egg number and sexual maturity in both Fayoumi, Baladi and their crosses with

White Leghorn.

Egg weight showed a small difference between the two genotypes of about 0.17
grams in favour of Alal genotype, which proved to be significant at the 5% level. The

other components of the egg were not affected by the Al locus.

The analysis of variance for the difference between the two genotypes for body
weight proved to be highly significant for the ages fourteen, twenty eight and forty-
two days. This could explain the difference between the two genotypes which were
about 3, 8 and 12 grams, for the same ages of body weight, respectively (Table 2) .
Gilewski and Kuryl (1986) studied the effect of the two plasma albumin genotypes
(Q;Qq and Q{Qy) on body weight at one , three and five weeks of age over two years
in a heavy line of Japanese quail . They found that Q;Q, genotype was heavier than the
homozygote one with about 22% , 18% and 12.25% , 10.90% for body weight at

three and five weeks over two years , respectively.

2. Transferrin locus

Three genotypes had been detected for transferrin locus (Table 3 ). The indi-

viduals with (TfTf) were 99 and the heterozygotes one (Tftf) were 122 and the homo-
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zygote recessive were 84 individuals. The difference between the genotypes for both
egg number ( 100 days ) and sexual maturity was highly significant . The differences

between the other traits proved to be insignificant .

The genotype (TfTf) showed the highest egg number (89 eggs). Meanwhile, the
other two genotypes showed lower egg numbers 78 for (Tftf) and 69 for (tftf)). The
difference between the mean egg number (TfTf) and the overall mean was about elev-
en eggs. The difference between the homozygote dominant genotype and the other

two genotypes were —12 eggs for (Tftf) and —21 eggs\for the recessive one.

This suggests that the transferrin has a major effect on egg number. The above
results indicated that, practicing, the selection for (TfTf) genotype could lead to a ge-
netic gain of 11 eggs from the overall mean and 12 eggs from (Tftf) and 21 eggs from
(tftf) . The differences, as a percentage, between (TfTf) and the other three means,
(overall mean, (Tftf) mean and (tftf) means) were 14%, 15% and 27%. Those percent-

ages were very high.

Similarly, Lucotte and Kaminski (1975) found individual variations of serum
transferrin in Japanese quail, while, Kosaka et al. (1989) and Pal et al. (1994) reported

that no individual variations were identified for serum transferrin in Japanese quail.

In chicken , Al-Tikriti (1988) found that all blood samples proved to be homozy-
gous for transferrin locus (BB type) in Fayoumi, and Baladi breeds and their crosses
with White Leghorn .

The body weights at three different ages ( fourteen , twenty-eight and forty-two
days ) showed significant differences between genotypes (Table 4). Mean body
weights of the individuals (TfTf) were higher at these three ages. The differences were
in favour of (TfTf) body weight on forty-two days of age, and also the differences were
-8, -9 and —-16 grams for the overall mean and the other genotypes in their respective
order. These differences represent about 4%, 5% and 8% less than the genotype
means. The selection for body weight in Japanese quail is very important to the breed-
er. Here, selection for (TfTf) genotype will lead to increase the genetic gain for egg

number , body weight and egg weight which is in favour of the breeder .
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3. Hi gene

Hi locus , inspite of having the genotypes governed by two alleles, there was no

significant effect observed for the three genotypes for all the characters studied.

In chicken, El-Kaiaty (1986) and Al-Tikriti (1988)stated that Hi locus had a sig-
nificant effect on egg number and sexual maturity for Fayoumi breed, and had a highly

significant effect on egg number for Baladi breed.
The combinations between two or more loci

1. Albumin and transferrin loci

The effect of combining the two loci on egg number and sexual maturity is pre-

sented in Table 5.

The analysis of variance for both egg number and sexual maturity, within geno-
type, was highly significant. The best genotypes which gave high egg number and early
sexual maturity were AIAITITY, AIAITftf, AlAltftf compared to the other three geno-
types ( AlalTfTf, AlalTftf, Alaltftf ). The average of the first three genotypes was
87.32 eggs, while, the last three genotypes showed an average of 74.72 eggs. Mean-
while, the first three genotypes showed an average age at sexual maturity of 53.97

days compared to 60.09 days of the last three genotypes.

Similar trend was observed for body weight on twenty-eight and forty-two days
of age ( Table 6 ). The average body weight on twenty-eight days for the first three
genotypes was 125.39 grams compared to 121.38 grams for the other three geno-
types. The average of body Weight on forty-two days for the first three genotypes was
196.04 grams compared to 190.26 grams for the last three genotypes.

Thus, the first three genotypes could be considered as the most important ones
in any selection program ( specially the genotype AIAITfTf ) for improving egg number,

sexual maturity and body weight in Japanese quail .

2. Hi gene and each of albumin and transferrin loci

As mentioned before. the locus of Hi gene did not show any effect on the pro-

ductive traits studied. Also, the same trend was found with the combination between
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the Hi gene and each of albumin and transferrin loci.
General conclusion

The goal of any breeder is to increase the economical units of his products.
Quails can be used as a source of meat and eggs. Genetic engineering enables the
breeders , nowadays, to reach their target for increasing meat and eggs within few

generations.

In our study, we suggest a comparison between the classical ways of selection
“considering that the intensity of selection is equal one for simplicity” and the genetic
gain from the genotypic values obtained from each locus or from the additive effect of

every two loci or more.

The genetic gain from mass selection, for the higher individual produced eggs up
to hundred days was 6.29 eggs ( only one individual chosen with a higher production,
as an example ). Family selection ( for the higher family production ) showed an ex-

pected genetic gain of 2.26 eggs.

Concerning egg number, the variances of each locus for albumin and transferrin
proved to be 72.71% and 70.62%, respectively. This shows that the effect of the two
loci are major effects’ on the character of egg number. The same variances for body

weight, on forty-two days, proved to be 12.C5% and 9.36%, respectively .

On the other hand, the differences between the overall mean of egg number for
each of albumin genotypes were +7.77eggs and ~7.76 eggs, respectively. Transferrin
had three genotypes, the difference between the overall mean and each of those geno-
types were +10.63 , -0.73 and -9.89 eggs, respectively. These results showed that, in
one generation, we can gain 7.7 eggs for selecting in favour of albumin (AIAl) and

10.63 eggs when selecting in favour of transferrin (TfTf).

In this study, it was possible to detect each of the albumin and the transferrin
loci. Thus, it was easy to choose the best individuals which showed high values of pro-
ductive traits according to their genotypes.
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