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Abstract

This study was conducted in the fields of the Department of Animal Production - College of
Agriculture at Kirkuk University for the period from 6/14/2021 to 7/30/2022. 750 quail chicks were
supplied from the Poultry Research Station of the Agricultural Research Department in Abu Ghraib.
The chicks were fed the starter ration until the age of 30 days, and then they were fed the production
ration. At the age of 4 weeks, the chicks were vaccinated with the attenuated Newcastle vaccine, and
the chicks were divided into six experimental treatments: the first treatment represented the negative
control group that was not vaccinated and did not have the amino acid arginine added to it, the
second treatment represented the positive control group whose chicks were vaccinated with the
Newcastle vaccine with no arginine added to their diet As for the third and fourth treatments, they
were vaccinated with the Newcastle vaccine with the addition of 5% arginine higher than the bird's
needs. The fifth and sixth treatments represented groups of birds vaccinated with the Newcastle
vaccine, while feeding the birds with diets to which the amino acid arginine was added, 10% higher
than the bird's needs. A week after the initial immunization, the bird was vaccinated again with
Newcastle vaccine, and the immune level was examined by the agglutination test to find out the level
of the birds' immune response, dividing them into two levels of high immune response and low
immune response. This process was repeated for the next three generations. The characteristic of egg
production at the age of 90 and 120 days, and the egg mass was recorded. The data were analyzed
according to the general linear model method using the ready-made statistical program SAS. The
genetic equivalent and the genetic and phenotypic correlations were estimated. The characteristics of
egg production decreased until the age of 90 and 120 days, as well as the mass of eggs at the age of
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120 days, compared to the base population (21.61 vs. 34.84), (22.01 vs. 26.53), (323.47 vs. 545.97),
respectively. The egg mass was significantly affected by the level of immunity and the percentage of
added arginine, where the highest value of the egg mass was for birds selected for the high immune
level and to which arginine was added by 10% higher than the needs of the bird. Estimates of
genotyped egg production at 90 and 120 days of age and egg mass at 120 days of age were (0.64,
0.65 and 0.21), respectively. The results showed weak genetic correlations (0.0263) between egg
production at the age of 90 days and egg production at the age of 120 days, but the phenotypic
correlations were high (0.6248) between egg production at the age of 90 days and egg production at
the age of 120 days. The current study indicates that the selection of birds according to the immune
response against Newcastle disease led to decrease in egg production and egg mass. Addition the
Arginine amino acid did not increase production at the age of 90 and 120 days. While the addition of
arginine 10% led to an increase in the egg mass.
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Introduction immune response compare with high immune

o ) response (49.94, and 48.27) g, respectively .
The Japanese quail is considered one of

the birds that can be a good model for studying Arginine is an important source of
immunological research, due to its small size, protein synthesis substrates as well as a
little use of feed, and the small size of the place precursor for many molecules such as nitric
it occupies [1]; [2]; [3]; [4]. It was used by [5] oxide,  Creatine,  ornithine,  glutamate,
to study selection for several generations polyamines, and Proline [8]. Moreover the
against Newcastle disease antigens, and to daily requirement of this acid is almost
know the effect of selection on some different between the types of breeds within the
productive traits such as average egg weight, same species and between the sexes and the
egg production, hatching rate, and fertility rate. different age of the birds. On the other hand, an
o antagonist state occurs between it and the
[6] was used two genetic lines of  amino acid lysine when one of them is
Japanese quail to study the effects of immune increased by a percentage greater than that
selection against NDV resistance for nine stipulated in the breeding guides and
generation on the egg production traits. His recommendations proposed by the US National
noticed there was no significant differences in Research Council [9]. Several researchers used
egg production traits between the lines. [7]  arginine; to enhance the immune response [10],
were used two genetic lines of chicken, one increase the egg production [11], wound
with high immune response and the other with healing [12], and the stress [13].
low immune response in his study, His result
showed that the egg production in the low The current study is carried out to
immune response had a higher rate of egg establish lines of quails characterized by a high
production than the high immune response. level of antibodies to Newcastle disease, and
Also, egg weight was higher in the low fed with diets high in the content of the amino
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acid arginine for three generations of Japanese
quails, and to study its effect on egg production
and to evaluate the genetic parameters.

Materials and methods

The current study was carried out at the
poultry farm at animal production department,
College of agriculture, Kirkuk University from
12/6/2021 until 14/7/2022. The study aimed to

determine the effect of immune selection after
three generations in the egg production and egg
mass of the Japanese quail. Initially, 750-day
old unsexed Japanese quail chicks were
obtained from the directorate of agricultural
Research-Baghdad. Chicks were raised on floor
cages and fed starter feed (Tablel) until 30
days old. After that, the birds were sexed and
transferred to battery cages; each cage contains
male and two females and fed with production
feed (Tablel).

Table 1: The percentage and chemical composition of fed materials used in the formation of starter

diet and productivity of Japanese quail birds

Material Starter (Kg) Production (Kg)
Yellow corn 56.1 55.6
Soybean meal (48% crud 37 27
protein)
Wheat 0 5
Qil 0.2 1.3
Premix 5 5
Limestone 1.4 5.6
Di-calcium phosphate 0 0.2
Salt 0.3 0.3
Total 100 100
Chemical analysis
Protein (CP) 24.16 20.02
Metabolism Energy (kcal/kg) 2906.18 2900.43
Fibers(%) 2.82 2.57
Fat(%) 2.95 4.06
Lysine(%) 1.43 1.15
Methionine(%) 0.49 0.43
Calcium(%) 0.81 2.43
Phosphor (%) 0.36 0.38
Arginine (%) 1.62 1.29
After immunizing the birds by maturity to 120 days. These eggs were

inactivated Newcastle disease virus, and tested
by the hemagglutination test. The families were
divided to six treatments (negative control;
positive control; high immune response, with
adding 5% arginine; low immune response,
with adding 5% arginine; high immune
response, with adding 10% arginine; low
immune response, with adding 10% arginine).
Each family was housed separately in a
breeding cage (25. 25. 25 cm) with a sloping
floor for collecting the eggs and numbered
according to their sire families, each treatment
consists of 18 families. Egg production was
recorded daily and individually from sexual
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incubated to get the first selected generation
(G1), and then the selection was breed to
obtain the consecutive second (G2), and third
(G3) selected generations.

Data analysis was conducted
using the general linear model method within
[14] to estimate the effect of factors
influencing the studied traits, according to the
model below to obtain the best linear estimate
of the fixed traits.

Yijkl = u+ Gi + IMj + GIMij + Sk + eijkl
Where:
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Yijkl = individual observation

u = overall mean

Gi = generation effect

IMj = immune level and arginine additive
GIMij = the interaction between generation and
immune level

Sk = sire effect

eijkl = residual error

The CIA-Common Intercept Approach
was adopted to reach the point of inflection
(Convergence) in estimating the components of
the variance in the fastest time and with the
least number of cycles [15], and then a matrix
of variance and covariance (VCV) was formed
from the variances and co-variances for each
From random effects (Sire and error)
separately, then the positive definite test was
conducted, as these matrices must have
realistic values (Exist) and the associated
eigenvalues matrix must be positive and
determined for the purpose of obtaining
Estimates of genetic parameters (heritability,
genotypic correlation, phenotypic correlation)
are within the permissible limits.

This test was conducted on the matrices
of variances and variations of the father and the
error for each group of traits studied separately
by calculating the eigenvalues associated with
the test matrix. It was found that some of traits
were negative, so the Bending process had to
be performed [16], and new matrices of
variances and variations were obtained, from
which the heritability of the studied traits and
the genetic and phenotypic correlations
between them were estimated.

Result and discussion

The mean and standard error of the egg
production in 90, 120 days and the egg mass
for the four-generation, immune level are
shown in (Table 2). The egg production in 90,
120 days was significantly differing
(P<0.0001) among the generations (Table 3).
Egg production 90 days was higher in base
generation and low in generation three (34.84,
and 21.61) respectively. The egg production in
120 days also was higher in base generation
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and lower in generation three (26.53, and
22.01) respectively. The egg mass was
significantly differing among the generation
also (Table 3), it was higher in the base
generation and lower in the generation three
(545.97, and 323.47) respectively .

The effect of immune levels and
arginine concentration was non-significant in
both egg production on 90, and 120 days
(Table 2). The egg mass was significant differs
among the levels (P<0.05). It was higher in (3
H) and lower in (CP), which were (462.02, and
421.35) respectively. The interaction was non-
significant among the generations and the
Immune levels (Table 3).

The heritability estimates for egg
production in 90 days, 120 days, and egg mass
were (0.6453, 0.6523, 0.2065) respectively
(Table 4). The higher genetic correlation was
(0.0263) between the egg production in 90, and
120 days. The genetic correlation between the
egg productions in 90, 120 days with egg mass
were negative (- 0.0159, and - 0.0040)
respectively. Moreover, the higher phenotypic
correlation was between the egg productions in
90 days with the egg mass (0.6248), and the
lowest was between egg productions in 90 days
with egg production in 120 days (0.1388).

[5] in his study of immuno selection of
Japanese quail against Newcastle disease for
nine generations, found that egg production did
not differ significant difference between the
generations. [6] also found that egg production
at the age of 45 days after maturity did not
differ  significantly  between the four
generations selected for two genetic lines, one
of which was high immunity and the other low
for Newcastle disease antigens.

[8] found that adding different levels of
arginine and lysine by 0.1, and 0.2 % in the
diet of Japanese quail did not affect
significantly on the egg production and the
sexual maturity .

[17] showed that the genetic and
phenotypic correlation between the
characteristic of the number of eggs produced
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and the characteristic of egg weight was
negatively correlated (- 0.22, - 0.18) in three
chicken breeds (Penedesenca Negre, Prat
Lleonada, Empordanesa Roja), and estimates
of the heritability for the egg production were

0.20, 0.31, and 0.33 respectively. While in a
study by the researcher [18] in which the
Japanese quail was used, the phenotypic
correlations for the characteristic of egg

Table 2: The effect of generation, immune level, and the amino acid arginine on egg production at
90 and 120 days of age and the egg mass at 120 days (Means + S.E.)

Factors EP90D EP120D EM

No. Means+S.E. No. Means+S.E. No. Means + S.E.
Overall mean 625 28.31+0.14 620 24.37+0.11 589 443.51+2.25
Generation (G):
0 195 34.84+0.38a 189 26.53+0.25a 174 545.97+5.53 a
1 156  27.67+0.42b 157 23.63+0.27c 151 450.35+5.94 b
2 148  26.12+0.43c 148 24.43+0.28b 143 413.23+6.12 C
3 126  21.61+0.47d 126 22.01+0.31d 121 323.47+6.66 d
Immunity level (I):
1 Control (-) (CN) 102 28.92+0.53n.s 100 24.10+0.35n.s 94  440.58+7.59 abc
1Control (+) (CP) 107 28.43+0.52n.s 106 24.17+0.34ns 96 421.35+7.53 C
2 High Immune (2H) 115 27.81+0.49n.s 113 24.24+0.32n.s 108  436.61+7.04 bc
2 Low Immune (2L) 95 27.44+055ns 96 24.58+0.35ns 91 445.09+£7.70 ab
3 High Immune (3H) 97 28.90+054ns 97 2433+0.35ns 97 462.02+7.54 a
3 Low Immune (3L) 109 28.41+0.51n.s 108 24.85+0.33n.s 103  455.27+7.24 ab

EP90D=egg production 90 days; EP120D=egg production 120 days; EM=egg mass. a-d = indicate significant

differences between means in same column.

Table 3: Mean squares and test of significance for factors affecting egg production at, 90 days and 120

days, and egg mass in quail.

EP90D EP120D EM
Factors
d.f. Means squares  d.f.  Means squares  d.f. Means squares
Generation (G) 3 4849.79" 3 553.02" 3 1227833.18""
Immunity level (1) 5 21.75 " 5 10.05 "¢ 5 18701.32"
Interaction (G*I) 15 18.82 " 15 8.34 " 15 6109.74 "*
Residual 601 28.29 596 12.04 565 5324.73

*** n<0.001, ** p<0.01, * p<0.05, N.S.=non-significant. EP90D=egg production 90 days; EP120D=egg production 120

days; EM=egg mass. D.f= degree of freedom
production between the productive periods
were all positive and ranged between the three
productive lines between (0.173 - 0.614, 0.110
- 0.465, 0.015 - 0.371), respectively.

[19] also mentioned in his study that the
genetic equivalent of egg production in two
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strains of Japanese quail selected for the
highest body weight and for different
productive periods was low in the strain
(UFV1) and for five productive periods (42 to
77 days, 77 to 112 days, 122 to 147 days, 147
to 182 days, and 42 to 407 days) and reached
0.03, 0.06, 0.07, 0.08, and 0.16, respectively.



Kirkuk University Journal for Agricultural Sciences, Vol. 14, No. 1, 2023 (73-81)

As for the other strain (UFV2), the estimates
were 0.20, 0.23, 0.25, 0.25, 0.22, and the
researcher explained this difference. Between
the values of the heritability according to the
difference in the method of selecting and the
environmental conditions in which it was
reared, given that the two flocks belong to two
different regions. The difference of our results

from the results of previous studies may be due
to the level of arginine added to the diet, as the
researcher [20] showed that the estimates of the
heritability change according to the chicken
breeds used, the breeding method, and the age
of the bird.

Table 4: Genetic parameters for the egg production 90, 120 days and egg mass in quail

Traits EP90D EP120D EM

EP90D 0.6453 0.0263 -0.0159
EP120D 0.1388 0.6523 - 0.0040
EM 0.6248 0.4693 0.2065

The values on, above, and below the diagonal are estimates of heritability, genetic and phenotypic correlation
among traits respectively. ** p<0.01. EP90D=egg production 90 days; EP120D=egg production 120 days;

EM=egg mass.
Conclusion

Selection of birds according to the
immune response against Newcastle disease
led to decrease in egg production and egg
mass. Addition the Arginine amino acid did not
increase production at the age of 90 and 120
days. While the addition of arginine 10% led to
an increase in the egg mass.
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