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ABSTRACT  

 This study utilized 100 local Iraqi laying hens, aged 67 days, which were individually housed 

in numbered cages (1 to 100) for the duration of the experiment, conducted from October 26, 

2021, to March 5, 2022. The results revealed highly significant differences (P ≤ 0.01) in the 

number and frequency of the LEI0234 marker among the different alleles, with the A1 allele 

showing superior performance compared to the other alleles. The A1 allele appeared in vari-

ous genotypic forms, with a frequency of 27.00%. No significant differences were observed 

among the alleles in terms of body weight, age at sexual maturity, egg mass, or feed conver-

sion efficiency. However, significant differences (P ≤ 0.05) were recorded during the 84-day 

period. Egg weight showed significant differences (P ≤ 0.05) during the production periods of 

14 and 28 days. However, no significant differences were observed during the subsequent pe-

riods of 42, 56, 70, 84, 98, and 100 days. In contrast, feed consumption exhibited significant 

differences (P ≤ 0.05) during the production periods of 14, 28, 42, 56, 98, and 100 days.  

Key words : DNA extraction, age at sexual maturity, egg weight, microsatellite marker , Poly-

merase chain reaction 

 
 عبدالكريم ونوري                                                                            1285-1273(:4)  56: 2025 -مجلة العلوم الزراعية العراقية

 لدجاج المحليلبعض الصفات الانتاجية ب LEI0234علاقة الواسم 
 لان اياد نوري آ                                  عبد الكريمضياء  هالة
 أستاذ مساعد                                               احثةب       

 ./ جامعة بغداد علوم الهندسة الزراعية كلية  /قسم الانتاج الحيواني
  المستخلص 

باستخدام   الدراسة  هذه  بيّاضة    100اُجريت  عراقية  محلية  أقفاص   67بعمر  دجاجة  في  فردي  بشكل  إيواؤها  تم  حيث  يومًا، 
. أظهرت النتائج وجود 2022مارس    5إلى    2021أكتوبر    26( طوال مدة التجربة التي امتدت من  100إلى    1مرقمة من )

بين الأليلات المختلفة، اذ تفوق الأليل    LEI0234( في عدد وتكرار واسم العلامة الجينية  P ≤ 0.01فروق عالية المعنوية )
A1    في الأداء مقارنةً بباقي الأليلات. وقد ظهر الأليلA1    ولم تُسجّل فروق 27.00بأشكال جينية مختلفة، وبلغ تكراره .%

معنوية بين الأليلات من حيث وزن الجسم أو عمر البلوغ الجنسي أو كتلة البيض أو كفاءة التحويل الغذائي. تم تسجيل فروق 
الممتدة خلال  P ≤ 0.05معنوية ) البيض فروقًا معنوية )  84( خلال فترة الإنتاج  ( خلال P ≤ 0.05يومًا. وأظهرت أوزان 

 100، و98،  84،  70،  56،  42، بينما لم تُسجّل فروق معنوية في الفترات اللاحقة )28و  14فترتي الإنتاج في اليومين  
العلف فروقًا معنوية ) النقيض من ذلك، أظهر استهلاك  ، 28،  14( خلال فترات الإنتاج في الأيام  P ≤ 0.05يوم(. وعلى 

 .100، و98، 56، 42
 ،يرةلتكرارات الاليلية المترادفة القصواسمات ا  ،ةوزن البيض  ،العمر عند النضج الجنسي  ،DNAاستخلاص  الكلمات المفتاحية:  
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INTRODUCTION 

Poultry production is one of the most im-

portant foundations of the economy in many 

countries of the world, where it is distin-

guished by the rapid rate of capital turnover 

and in meeting the nutritional needs of humans 

(21) natural    additives    work    positively 

affecting    the    growth    and    improving    

the performance   of   poultry   by   various   

ways (40). Chicken has already established 

itself as one of the most efficient protein 

sources (6). Bodyweight (BW) and egg pro-

duction (EP) traits are most important econom-

ic traits for  farmers at rural level and producers 

at  commercial level (2). Local breeds are es-

sential material for developing new varieties 

with unique characteristics, including disease 

resistance and tolerance to environmental con-

ditions. Therefore, these local breeds must be 

preserved, and the presence of commercial 

breeds has posed a major challenge to the con-

servation of local breeds (14). Breeding chick-

ens in Iraq began in rural areas, and offered the 

surplus of these two products for sale in urban 

markets. The breeding in rural areas was char-

acterized by its low costs and its reliance on 

local breeds of chickens, which are often of 

modest production of eggs and meat (5. 12). 

found that   higher heritability estimates and 

more accurate predictions in livestock growth 

a crucial selection criterion in chicken breed-

ing. Local chicken is considered one of the 

genetic diversity manifestations, and its im-

portance lies in preserving local genetic re-

sources (8). This method benefits both local 

and commercial (24) Crossbreeding has been 

implemented in local chicken breeds (25). The 

researcher (11) stated that local chickens can 

be crossbred with exotic breeds to improve 

egg production characteristics. The production 

of dual-purpose chickens is determining how 

to balance the selection for growth-related and 

egg-production traits  (26, 27). Study conduct-

ed by ( 39)  showed that microsatellite play an 

important role in analyzing the genetic diversi-

ty of poultry, as well as studying their origins 

and the species descended from them. The re-

searcher (18) used microsatellite markers to 

determine genetic diversity and its association 

with productive traits of poultry in the Nigeri-

an local chicken. In a study  conducted by the 

researcher (37) using of 20 microsatellite 

markers to determine of genetic diversity (Ef-

fective number of alleles Ne, Shannon index I) 

and a phylogenetic tree to identify genetic var-

iations among local chicken species in Burkina 

Faso. Environmental resilience has become an 

important trait for chicken populations (31) 

reliance a purebred system has decreased the 

environmental stress compared to crossbred 

lines (32). The  purpose of contributing to ge-

netic improvement programs for local breeds, 

molecular genetics  techniques (DNA markers) 

were used to improve the productive perfor-

mance of genotypes of local chicken breeds 

(16) dealing with breeds shaped by the genetic 

drift process (33) the agro-ecological zone is  

to affect  genetic diversity  (34), Genetic 

markers are the most important factors in local 

programs and genetic improvement of local 

chickens that increase utilized for both meat 

and egg production (7) may   account   for   

diversity  observed  is  that  a  small  number  

of   may  have  founded colonies (38) . Recent 

studies have dealt with a number of candidate 

genes whose economic importance lies in the 

phenotypic expression of quantitative traits 

(egg production and egg quality) (20), as well 

as the contribution of the receptors of those 

genes and hormones in regulating the function-

ing of the reproductive system and egg pro-

duction and quality. In domestic birds (22). 

The recent scientific developments in molecu-

lar genetics have opened the way for workers 

to learn about modern, accurate and fast meth-

ods in order to improve the performance of 

animals (15). This technique gives an accurate 

description of the occurrence of mutations 

compared to other methods and is used to es-

timate genetic variation between and within 

breeds (13). Molecular markers are based on 

the animal’s DNA, providing an objective 

measure of genetic variation (17). Using mo-

lecular biology nowadays is one of the key-

stones to save time (35, 36). In a study on QTL 

marker (3) concluded that the presence and 

absence of QTL regions significantly affect on 

egg weight and eggshell weight, which is suit-

able for selection programs to improve the 

genotype of Iraqi chickens. The aim of genetic 

diversity studies on indigenous chickens is to 

examine allelic  variability, genetic diversity, 

genetic relationships and differentiations 

across different  regions using various pheno-
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typic and molecular markers (19). Small allelic 

tandems have proven effective in studies of 

genetic diversity and genetic mapping com-

pared to other molecular markers (9). The aim 

of this study is to know the effect of the genet-

ic marker LEI0234 on some productive traits 

and to study the genetic diversity in local 

chickens.  

MATERIALS AND METHODS 

Experimental birds: This study was conduct-

ed on one hundred chickens, 67 days old, at 

Department of Animal Production / College of 

Agricultural Engineering Sciences / University 

of Baghdad, the eggs produced by each chick-

en were collected, numbered, and weighed in-

dividually, and veterinary measures were all 

carried out in accordance with the program in 

the location of the breeding of laying chickens 

and herds of Local Iraqi chickens. This was 

done in order to record the production of egg 

per chicken to 100 days (from the age of sexu-

al maturity to the age of 100 Day of produc-

tion).  On the first day at the farm, drinking 

water supplemented with vitamin C (0.5 g/L) 

was provided. Throughout the experiment, 

meals were delivered to the birds, and 100 

grams of feed per day was given to Lohman 

lighting system were used at all the period of 

breeding.  

Blood sampling and DNA extraction 

Blood samples (3 ml) were collected each bird 

via brachial vein using EDTA-containing 

tubes and kept under -20℃. DNA extraction 

was done by the Geneaid-Kit Company in 

Taiwan. At some modification on extraction 

protocol were done by reducing blood volume 

to 20 µl (26). The genomic DNA Electro-

phoreses was performed by 1% Agarose gel 

and 0.2 µl Ethidium bromide, then visualized 

by UV Light, a digital camera was used to get 

photo for the gel. The PCR technique condi-

tion was carried out estimation of the DNA 

concentration of the samples  of LEI0234 

marker: 

F: 5’- ATGCATCAGATTGGTATTCAA -3’ 

R: 5’- CGTGGCTGTGAACAAATATG -3’ 

Using the diagnostic kit (GoTaq® Green Mas-

ter Mix) produced by American Promega  

the PCR condition was: initial at 94°C for 5 

min, than 35 cycles of initial denaturation at 

94°C for 30s, annealing at 55.3 °C for 30 sec, 

elongation at 72°C for 30 sec, and final elon-

gation at 72°C for 5 min. Sample migration 

was carried out. 

Statistical analysis 

Data were statistically analyzed using statisti-

cal analysis system program (30) to study the 

 association of LEI0234 marker in productive 

traits to compare the significant differences 

using Duncan test (10) polynomial. The rela-

tionships of LEI0234 marker to the studied 

traits were:  

Yij= µ+Ai+eij 

Where: Yij: the observations value j of the al-

leles i 

µ: the overall means of the trait 

Ai: influence of alleles of LEI0234 marker 

Eij: the random error is normally distributed 

with a mean of zero and a variance of ϭ2e.The 

chi- square test was also performed to examine 

the percentage of allele’s distribution for 

LEI0234 marker in the analyzed sample. 

RESULTS AND DISCUSSION 

PCR product , as shown in Figure (1), was a  

successful and essential step. we were referred 

to them with different let-

ters(A3,B1,B2,B1,A3,D1,B4,D1). This PCR 

reaction was conducted by knowing the mark-

er allele packages and using a special kit, the 

samples were migrated using ladder (100-

1000) bp. 

Number and percentage of genotypes for 

the LEI 0234 marker allele: Table (1) re-

vealed that there were high significant differ-

ences (P≤0.01) in Distribution on different al-

leles, also the A1 allele superiority with 

(27.00%) respectively, that may be due to ef-

fect of sample size or environmental condi-

tions. 

Effect of LEI0234 marker alleles on feed 

consumption: The Table (2) that there are 

significant differences (P ≤ 0.05) between the 

alleles of the traits of feed consumption in the 

(14,28,42,56,98,100)g. The alleles (B1, D2, 

D2,D2,D2,D2) recorded excelled of (1307.71, 

1326.65, 1356.26, 1376. 98, 1991. 91,10122. 

48)g respectively. The results of the table indi-

cated that there were no significant differences 

in productive periods (70,84). The reason may 

be due to the existence of differences between 

the alleles in that it has to do with the quality 

of feed consumption that was chosen on the 

basis of this characteristic, as there is an over-

lap between heredity and the environment. 
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Figure 1. LEI0234 marker Electrophoresis of PCR-Product from the blood of laying hens 

with 5  volt  /cm2 for half an hour with a concentration of 1.5% agarose 

Table 1. Number and percentage of genotypes for the LEI 0234 marker alleles 
)Polymorphism( numbers percentage (%) 

A1 

A2 

A3 

A4 

B1 

B2 

B3 

B3 

C2 

D1 

D2 

27 

5 

7 

13 

8 

23 

9 

3 

1 

2 

2 

27.00 

5.00 

7.00 

13.00 

8.00 

23.00 

9.00 

3.00 

1.00 

2.00 

2.00 

Average 100 100% 

chi-square value --- 12.307 ; P≤0.01. 
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Table 2. Effect of LEI02434 marker alleles on feed consumption in local chickens across different production periods (Mean ± SE). 
Feed con-

sump-

tion(g) 

days 

 
Alleles 

Signifi-

cance 

level 

 

 
A1 A2 A3 A4 B1 B2 B3 B4 D1 D2  

14 
1093.06±38.

35ab 

1229.53±73.

20a 

1141.23±83.

05ab 

1178.82±59.

95ab 

1307.71±69.

36a 

1156.99±41.

82ab 

1209.39±64.

93ab 

1041.97±142

.69ab 

930.38±15.

64b 

 

1295.01±2.

00 a               

P≤0.05 

28 
1120.35±36.

86ab 

1275.96±61.

75a 

1167.21±77.

93ab 

1206.57±56.

84ab 

1304.28±59.

11a 

1185.73±39.

39ab 

1225.54±61.

16ab 

1087.15±140

.81ab 

993.52±37.

71b 

1326.65±9.

83a 

P≤0.05 

42 
1145.72±35.

38ab 

1310.64±53.

17ab 

1189.30±73.

31Ab 

1234.25±52.

75ab 

1321.80±55.

72a 

1210.93±37.

03ab 

1241.42±57.

62ab 

1121.96±139

.45ab 

1051.67±64

.33b 

1356.26±4.

96a 

P≤0.05 

56 
1182.52±32.

97Ab 

1336.82±43.

66ab 

1201.88±65.

92Ab 

1262.82±48.

02ab 

1332.11±54.

25ab 

1240.72±32.

98ab 

 

1259.07±54.

41ab  

1154.57±133

.56ab 

1108.43±58

.87b 

 

1376.98±4.

32a 

P≤0.05 

70 
1228.62±29.

85 

1361.08±28.

39  

1249.15±56.

20 

1291.62±42.

39  

1339.39±51.

89 

1247.68±29.

11 

1286.36±49.

87 

1193.63±134

.67 

1385.69±1.

52 

1385.69±1.

52 
N.S 

84 
1264.77±27.

05 

1382.01±11.

54 

1282.20±48.

91 

1316.92±36.

04 

1347.59±47.

48 

1308.00±25.

13  

1309.54±44.

98 

1224.92±136

.86 

1276.78±65

.29 

1390.00±0.

99 
N.S 

98 
1744.15±47.

52ab 

1926.68±73.

86ab 

1809.54±99.

70ab 

1846.56±72.

97ab 

1983.85±89.

19a 

1821.30±50.

17ab 

1869.14±82.

33ab 

1662.89±196

.22Ab 

1599.98±44

.93b 

1991.91±2.

10a 

P≤0.05 

100 
8779.20±242

.03ab 

9822.71±345

.47ab 

9040.51±489

.29Ab 

9337.56±363

.38ab 

9936.73±419

.31ab 

9198.36±250

.31ab 

9400.46±408

.55ab 

8487.10±995

.99Ab 

8157.00±34

8.44b 

 

 

10122.48±1

7.52a 

P≤0.05 

N.S: Non-significant 
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Effect of different alleles of LEI0234 mark-

er on feed conversion efficiency  

Table (3) results indicated that there were no 

significant differences between the different 

alleles in feed conversion efficiency in differ-

ent production periods. The researcher (4) stat-

ed that genetic diversity was high among 8 

Chinese breeds using short allelic repeat mark-

ers, indicating the presence of an influence of 

breed and environment within a single species. 

Table 3. Effect of LEI02434 marker alleles on feed conversion efficiency across different    

production periods (Mean ± SE). 
Feed con-

version 

efficiency 

(g) 

Alleles 

Signifi-

cance 

level 

   

 A1 A2 A3 A4 B1 B2 B3 B4 D1 D2  

14 
3.20±01

9  

3.93±0.

70  

3.72±0.

89  

3.96±0.

71  

3.09±0.

21  

3.45±0.

24  

2.90±0.

27  

2.48±0.

84  

2.07±0.

16  

2.77±0.

34  
N.S 

28 
2.72±0.

19  

3.54±0.

71±  

2.91±0.

35  

5.43±2.

20  

3.04±0.

24  

2.80±0.

23  

3.12±0.

29  

3.10±0.

73  

2.15±0.

10  

3.11±0.

75  
N.S 

42 
2.76±0.

16  

3.82±1.

33  

2.86±0.

44  

3.28±0.

39  

3.33±0.

36  

2.87±0.

20  

2.57±0.

19  

2.75±0.

80  

2.36±0.

07  

2.93±0.

02  
N.S 

56 
2.61±0.

18  

3.77±1.

21  

2.44±0.

19  

3.96±0.

94  

2.97±0.

24  

2.56±0.

12  

2.61±2.

27  

2.59±0.

68  

2.24±0.

01  

2.81±0.

15  
N.S 

70 
3.00±0.

23  

3.72±0.

76  

2.69±0.

11  

3.18±0.

26  

3.12±0.

16  

2.74±0.

11  

2.18±0.

22  

2.75±0.

47  

2.46±0.

20  

3.26±0.

34  
N.S 

84 
2.88±0.

17  

3.65±0.

49  

2.50±0.

17  

3.28±0.

23  

3.45±0.

26  

2.87±0.

14  

3.02±0.

31  

2.60±0.

55  

3.17±0.

06  

3.45±0.

71  
N.S 

98 
3.30±0.

17  

4.53±1.

03  

3.78±0.

23  

4.28±0.

46  

4.74±0.

91  

3.62±0.

22  

3.57±0.

27  

3.49±0.

78  

3.07±0.

39  

4.80±1.

84  
N.S 

10

0 

2.92±0.

13  

3.85±0.

82  

2.99±0.

31  

3.91±0.

48  

3.39±0.

26  

2.99±0.

13  

2.94±0.

22  

2.82±0.

68  

2.50±0.

07  

3.31±0.

55  
N.S 

   N.S: Non-significant 

Effect of LEI0234 marker alleles on weight 

and age at sexual maturity: Table (4) results 

indicated that there were no significant differ-

ences between the different alleles for each of 

the traits of age and weight at sexual maturity. 

(23) Mentioned that the marker MCW0330 has 

a significant effect on the characteristic of age 

at sexual maturity. While the researcher (28) 

founded no significant differences in age at 

first egg (AFE) for MCW0014 marker in 

Rhode Island Red chickens. 
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Table 4. Effect of LEI0234 marker alleles on age and weight at sexual maturity of local chickens (Mean ± SE). 
 

Produc-

tive traits 

 

Alleles 

signifi-

cance 

level 
    A1     A2     A3     A4     B1     B2     B3     B4     D1     D2  

Age at 

sexual 

maturity 

(days) 

154.59±22.

90  
160.20±8.12  

159.42±6.

80  
157.84±5.09  172.12±5.49  165.82±4.36  162.00±9.08  

164.33±11.6

6  

154.50±10.

50  
174.00±1.00  N.S 

Weight 

at sexual 

maturity 

(kg) 

 

1361.5635.

97  

 

1465.80±116.

63  

 

1235. 

7±73.26  

 

1310.00±42.

58  

1506.75±118.

17 

 

1358.70±47.

16  

 

1420.89±77.

13  

 

1330.67±98.

19  

 

1331.00±9.

00  

 

1397.00±103.

00  

N.S 

N.S: Non-significant 

Table 5. Effect for LEI0234 marker alleles on the number of eggs across different productive periods (Mean ± SE). 

number of 

eggs (days) 
Alleles 

signifi-

cance level  
 

 
A1 A2 A3 A4 B1 B2 B3 B4 D1 D2  

14 8.48±0.43  8.20±1.06  9.57±1.10  8.46±0.70  9.50±0.26  8.43±0.47  10.33±0.50  10.00±1.52  10.50±1.50  10.50±0.5  N.S 

28 9.59±0.45  9.60±1.40  10.14±0.73  8.91±0.70  9.37±0.65  10.130.44  9.33±0.62  8.66±0.88  10.50±0.50  9.50±1.5  N.S 

42 4.48±0.46  9.80±1.77  10.00±0.75  9.00±0.57  9.00±0.68  9.69±0.39  10.66±0.47  9.00±1.00  10.00±1.00  10.00±0.00  N.S 

56 9.88±0.38  9.00±1.51  10.85±0.55  8.84±0.87  9.62±0.32  10.34±0.34  10.66±0.52  9.33±1.45  10.50±0.50  9.50±0.50  N.S 

70 9.70±0.43  8.60±1.20  10.00±0.43  9.15±0.51  9.75±0.49  10.17±0.33  10.11±0.56  9.66±0.88  10.50±1.50  8.50±0.50  N.S 

84 
9.96±0.35a

b 

8.80±1.28a

b 

11.28±0.42

a 

9.23±0.48a

b 

8.75±0.55a

b 

9.69±0.33a

b 

9.88±0.61a

b 

10.33±1.20a

b 

9.50±0.50a

b 

8.50±1.50

b 
P≤0.05 

98 11.62±0.36  11.00±1.64  11.28±0.42  10.53±0.73  10.50±1.00  11.43±0.43  11.88±0.42  10.66±0.88  11.00±1.00  10.00±3.00  N.S 

10

0 
68.74±2.17  65.00±8.87  73.14±3.12  63.75±3.23  66.50±2.87  69.91±1.81  72.88±2.53  67.66±7.33  72.50±3.50  66.50±6.50  N.S 

N.S: Non-significant 

 



Iraqi Journal of Agricultural Sciences –2025:56(4):1273-1285                                 Abdel karim & Noori 

1280 

Effect of LEI0234 marker alleles on the 

number of eggs for different productive pe-

riods: Results in Table (5) indicated that there 

were no significant differences in the number 

of eggs (14, 28, 42, 56, 70, 98,100), respec-

tively. The results also showed that there were 

significant differences (P≤ 0.05) in the sixth 

productive period (84), as the (A3) allele was 

superior (11.28) The researcher (6) mentioned 

the effect of some alleles MCW0041, 

ADL0210 and MCW0110 on the trait of egg 

production  

Effect of LEI0234 marker alleles on egg 

weight for different productive periods 

The results in Table (6) indicated that there 

were significant differences (P ≤ 0.05) in the 

productive period (14) for the traits of egg 

weight, as the allele (B4) was superior 

(47.18±3.04). The results also showed that 

there were no significant differences in the 

productive period (28, 42, 56, 70, 84, 98, 100) 

respectively. In contrast, the researcher (29) 

founded a correlation of AA genotype at 

ADL0023 MS loci with body weight at 20 

weeks and AA genotype at ADL0273 with 

body weight at 20 and egg weight at 28 weeks, 

they demonstrated as promising markers for 

genetic improvement of layer traits in poultry 

and may be used in future breeding programs. 
This is due to following a good nutritional 

program and using balanced feed that contains 

all the nutritional elements, in addition to hav-

ing a good management system. 

Table 6. Effect of LEI0234 marker alleles on egg weight across different productive periods 

(Mean SE). 
egg 

weight(g) 

( days ) 

Alleles 
significance 

level 

 A1 A2 A3 A4 B1 B2 B3 B4 D1        D2 

14 

43.13

±0.18 

       

ab 

41.90

±0.62

ab 

37.95

±1.44 

b 

41.85

±1.23 

ab 

45.15

±1.53 

a 

43.03

±0.81 

ab 

41.93±

1.77 

ab 

47.18

±3.04

a 

43.52

±3.45

ab 

           44.93± 3.44                                      

P≤0.05  

                     a 

28 
46.24

±0.82  

42.85

±1.56  

41.82

±2.64  

45.37

±1.15  

47.16

±0.99  

45.00

±0.75  

43.93±

1.51  

42.34

±0.19  

43.92

±1.69  
   46.97±4.44  N.S 

42 
46.82

±0.58  

46.78

±1.48  

44.60

±2.32  

45.75

±1.07  

46.72

±1.19  

46.27

±0.87  

46.22±

1.21  

49.29

±3.54  

44.55

±0.29  
   46.23±0.48  N.S 

56 
49.07

±0.86  

50.39

±1.55  

46.52

±2.28  

47.10

±1.11  

47.75

±1.55  

48.39

±1.01  

47.23±

1.63  

51.84

±0.23  

46.93

±0.48  
   51.67±0.06  N.S 

70 
46.19

±1.02  

48.22

±1.21  

47.12

±2.98  

46.84

±0.95  

44.68

±1.78  

47.39

±1.37  

46.84±

1.80  

45.94

±1.95  

46.87

±0.44  
   50.29±2.39  N.S 

84 
46.89

±1.15  

47.09

±2.52  

46.27

±1.64  

45.78

±1.44  

46.00

±1.57  

48.87

±1.16  

46.50±

1.39  

47.67

±0.10  

42.37

±0.94  
  49.09±1.51  N.S 

98 
46.67

±0.65  

44.97

±1.52  

42.88

±1.87  

44.63

±1.04  

45.32

±1.13  

46.18

±0.83  

45.16±

1.31  

46.55

±2.38  

47.91

±3.12  
47.24±4.42  N.S 

100 
46.43

±0.53  

46.03

±1.25  

43.88

±2.04  

45.33

±0.90  

46.11

±0.64  

46.45

±0.70  

45.40±

1.29  

47.26

±1.01  

45.15

±1.01  
48.06±2.39  N.S 

N.S: Non-significant 

Effect of LEI0234 marker alleles on egg 

mass for different productive periods 

Table (7) results indicated no significant dif-

ferences between the different alleles of the 

trait of egg mass by experimental birds at dif-

ferent production periods. The researcher (1) 

stated that there were significant effects (P≤ 

0.05) in the egg mass trait at the periods (14, 

42, 84, and 100) days for the LEI0258 marker 

in local chickens. This may be due to the com-

plementary effects of these alleles for each 

marker, as the quantitative trait is affected by a 

large number of genes, and therefore their im-

pact is greater than their individual effect. 

Table 7. Effect of different alleles for marker LEI0234 on egg mass across different produc-

tive periods (Mean ± SE).== N.S: Non-significant 

egg mass (g) 

( days)                                                                                                       Alleles  

signif-

icance   

level 

 A1 A2 A3 A4 B1 B2 B3 B4 D1 D2  
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14 
368.92

±22.40  

343.80±4

5.94  

362.26±4

3.09  

353.41±3

0.12  

429.30±2

0.15  

361.11±

20.75  

434.10±2

8.14  

472.52±7

9.32  

451.80±2

9.03  

473.51±5

8.66  
 N.S 

28 
445.04

±23.89  

412.33±6

6.06  

420.54±3

6.65  

403.06±2

9.61  

443.02±3

3.24  

455.09±

20.86  

407.79±2

6.33  

366.88±3

7.22  

462.06±3

9.76  

452.90±1

12.66  
N.S 

42 
444.59

±23.25  

455.43±8

4.82  

444.35±3

6.04  

411.76±2

6.18  

419.45±3

3.85  

446.00±

18.88  

490.75±1

8.13  

447.15±7

0.46  

445.21±4

1.65  

462.35±4

.85  
N.S 

56 
488.06

±23.00  

449.34±7

5.10  

501.61±2

6.52  

413.47±3

9.94  

461.46±2

6.46  

499.50±

18.14  

505.00±3

1.38  

484.53±7

7.60  

493.03±2

8.58  

490.88±2

5.22  
N.S 

70 
445.84

±21.07  

411.58±5

6.92  

467.37±2

4.66  

429.88±2

7.14  

434.82±2

5.42  

480.96±

20.34  

471.52±2

7.66  

441.56±2

9.56  

491.47±6

5.68  

428.70±4

5.50  
N.S 

84 
468.64

±21.68  

409.13±5

8.34  

521.33±2

3.47  

419.11±2

0.79  

402.09±2

7.87  

474.55±

20.06  

462.07±3

5.98  

492.47±5

7.50  

402.06±1

2.23  

419.53±8

6.51  
N.S 

98 
544.05

±19.56  

494.16±7

8.55  

485.37±3

1.47  

467.98±3

1.24  

472.98±4

3.70  

529.31±

22.67  

537.77±2

7.48  

496.67±4

7.97  

530.20±8

2.25  

485.76±1

86.00  
N.S 

100 

3197.5

3±113.

54  

2979.68±

413.63  

3204.12±

186.87  

2895.02±

141.02  

3068.82±

146.22  

3241.86

±90.01  

3308.19±

140.45  

3203.35±

375.19  

3277.32±

231.41  

3211.84±

471.79  
N.S 

Effect of different alleles of LEI0234 mark-

er on the qualitative traits of different  

productive periods  

Table (8) showed that there are significant dif-

ferences (P ≤ 0.05) for the characteristic of 

shell weight. As the (D2) allele recorded a su-

periority of (7.34) g over the different alleles. 

The results also indicated that there were sig-

nificant differences (P ≤ 0.05) for the charac-

teristic of shell thickness, as the (B1) allele 

recorded a superiority of (0.39) mm over the 

different  alleles. The results also showed that 

there were significant differences (P ≤ 0.05) 

for the characteristic of yolk weight between 

the alleles. The (D2) allele outperformed 

(17.55) g over the rest of the different alleles.  

The results also showed that there were signif-

icant differences (P ≤ 0.05) for the characteris-

tic of yolk height between the alleles, as the 

(B4) allele outperformed (19.31) mm over the 

rest of the different alleles. The results also 

showed that there were significant differences 

(P≤0.05) for the characteristic of yolk diame-

ter, as the (D2) allele recorded a superiority of 

(39.84) mm.  The results also indicated that 

there were significant differences (P ≤ 0.05) 

for the albumin weight, as the (D2) allele rec-

orded an excelled of (29.18) g on the different 

alleles. The results also showed that there were 

significant differences (P≤ 0.05) for the traits 

of albumin diameter, where the (A2) allele 

recorded a excelled of (79.72) mm over the 

different. The results also indicated that there 

were no significant differences for the traits of 

albumin height (mm) and Haugh unit (HU). 
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Table 8. Effect for LEI 0243 marker alleles on the qualitative traits of eggs across different production periods of local chickens  (Mean ± SE) 

N.S: Non-significant.

studied 

traits 
Alleles 

significance 

level  

 A1 A2 A3 A4 B1 B2 B3 B4 D1 D2  

Shell 

weight (g ( 
7.00±0.08ab 7.06±0.10ab 6.39±0.18c 6.95±0.11abc 7.11±0.18a 7.01±0.08ab 6.88±0.12abc 6.89±0.19abc 6.45±0.19bc 7.34±0.38a P≤0.05 

Shell 

thickness 

mm) ) 

0.37±0.00ab 0.38±0.00a 0.35±0.00bc 0.38±0.00ab 0.39±0.00a 0.38±0.00a 0.38±0.00ab 0.38±0.00ab 0.35±0.00c 0.38±0.02a P≤0.05 

Yolk 

weight (g) 
16.25±0.18abc 17.46±0.28a 15.01±0.37c 16.28±0.21abc 16.33±0.35abc 16.01±0.17bc 15.96±0.36bc 17.04±0.52ab 15.37±0.50c 17.55±0.58a P≤0.05 

Yolk height 

(mm) 
18.37±0.14abc 19.27±0.23a 17.66±0.24c 18.82±0.19ab 18.97±0.20ab 18.49±0.12abc 18.12±0.23bc 19.31±0.28a 18.28±0.56bc 19.03±0.38ab P≤0.05 

Yolk diam-

eter (mm) 
38.69±0.20ab 39.57±0.44ab 38.12±0.38b 38.98±0.27ab 39.02±0.33ab 38.96±0.19ab 38.70±0.33ab 39.43±0.33ab 38.88±0.23ab 39.84±0.31a P≤0.05 

Albumen 

weight g) ) 
26.88±0.33ab 28.23±0.47a 23.76±0.72c 26.99±0.46ab 28.76±0.86a 27.14±0.46ab 25.37±0.64bc 28.25±0.94a 24.14±0.35c 29.18±0.68a P≤0.05 

Albumin  

diameter 

(mm) 

75.37±0.57abc 79.72±1.45a 71.01±1.55c 74.84±1.03abc 77..49±1.15ab 74.07±0.67a 73.68±1.37bc 77.87±2.09ab 77.63±0.94ab 78.08±3.09ab P≤0.05 

Albumin 

height 

(mm) 

6.75±0.10  6.75±0.20  6.45±0.16  7.09±0.23  6.92±0.24  6.75±0.10  6.47±0.12  6.71±0.36  6.72±0.49  6.34±0.22  N.S 

Haugh unit 

(HU) 
83.26±0.98  83.33±1.83  80.59±1.45  86.39±2.08  84.84±2.16  83.33±0.90  80.81±1.11  82.92±3.30  82.99±4.45  79.60±2.01  N.S 



Iraqi Journal of Agricultural Sciences –2025:56(4):1273-1285                                 Abdel karim & Noori 

1283 

CONFLICT OF INTEREST   

The authors declare that they have no conflicts 

of interest. 

DECLARATION OF FUND   

The authors declare that they have not re-

ceived a fund. 

REFERENCES 

1. Abdel Karim, H.D., and A .A. Noori .2023. 

Relationship of LEI0258 marker on some pro-

ductive traits of Iraqi local chickens. IOP 

Conf. Ser.: Earth Environ. Sci. 1252: 012129. 

https://doi.org/10.1088/1755-

1315/1252/1/012129 

2. Al-Ghabban, A. J. SH.,W.M. Razuki and 

E.H. Al-Anbari. 2025. Estimation of genetic 

parameters and breeding value of sexual and 

egg production traits in Iraqi local chickens. 

Iraqi Journal of Agricultural Sciences, 

56(3):966-

975.  https://doi.org/10.36103/65fkcr44   

3. Al-Khatib, B. G.M., D. M. Zamil and W. J. 

Al-Izzi. 2025. Presence and absence of quanti-

tative traits loci (QTL)  region on chromosome 

z and its effect on some productive  and phys-

iological traits in local Iraqi chicken. Iraqi 

Journal of Agricultural Sciences, 56(3):1001-

1009. https://doi.org/10.36103/2k5q4778 

4. Azimu, W., B. Manatbay, Y. Li, D. Kai-

maerdand , H. E. Wang, A. Rehemana and G. 

Muhatai. 2018. Genetic diversity and popula-

tion structure analysis of eight local chicken 

breeds of Southern Xinjiang. British. Poult. 

Sci, 59(6): 629-635. 

https://doi.org/10.1080/00071668.2018.15235

37 
5. Becker, S.; Büscher, W. and I. Tiemann. 

2023. The British Ixworth: Individual growth 

and egg production of a purebred dual-purpose 

chicken. Br. Poult. Sci. 64, 659–669. 

https://doi.org/10.1080/00071668.2023.22461

42  

6. Chatterjee, R.N., R.P. Sharma, B.L.N. Red-

dy, M. Niranjan, Shivaprasad and S.K. Mishra. 

2007. Genetic analysis of highly inbred chick-

en using RAPD-PCR and immunocompetence. 

Inter. J. Poult. Sci, 6(12): 967-972. 

https://doi.org/10.3923/ijps.2007.967.972 

7. Chomchuen, K., V Tuntiyasawasdikul, V. 

Chankitisakul and W. Boonkum. 2022. Genet-

ic evaluation of body weights and egg produc-

tion traits using a multi-trait animal model and 

selection index in Thai Native synthetic chick-

ens (Kaimook e-san2). Animals,12(3),35. 
https://doi.org/10.3390/ani12030335 

8. Dana, N., Vander E.H Waaij, and J.A.M. 

Van Arendonk. 2011. Genetic and phenotypic 

parameter estimates for body weights and egg 

production in Horro chicken of Ethiopia. Trop. 

Anim. Health Prod., 43 (1), 21–28. 

https://doi.org/10.1007/s11250-010-9649-4 

9. Douwing, D. K., U.Friberg,  and J. Lindeii, 

2008. Evoluionary  implications of non-neutral 

mitochondrial genetic variation. Trendsin 

Cology and Evolution, 23(10): 546_554. 

https://doi.org/10.1016/j.tree.2008.05.011 

10. Duncan, D.B., 1955. Multiple range and 

Multiple F-test. Biometrics 11: 4-

42.https://www.doi.org/10.2307/3001478 

11. Dzungwe, J. T., K. Tozo, C. A. M. Chrys-

ostome, R. A. Tankouano, O. E. Oke, and K. 

Tona. 2024. Effect of crossbreeding on egg 

quality, incubation, and hatching activities of 

the pure and reciprocal cross between the Sas-

so and Wassache Chickens. Poult. 

Sci, 103:103406. 

https://doi.org/10.1016/j.psj.2023.103406 
12. Fiorilla, E.; Birolo, M.; Ala, U.; Xiccato, 

G.; Trocino, A.; Schiavone, A and C. Mugnai,. 

2023. Productive performances of slow-

growing chicken breeds and their crosses with 

a commercial strain in conventional and free-

range farming systems. Animals. 13, 2540(1-

11). https://doi.org/10.3390/ani13152540  

13. Funk, S.M., S. Guedaoura, R. Juras, A. 

Raziq, F. Landolsi, C. Luís, A. Martínez Mar-

tínez, M. M. Mayaki, F. Mujica, M. O. Maria, 

O. S. Yves-Marie, V. P. Jose Luis and C. Ernest 

Gus .2020. Major inconsistencies of inferred 

population genetic structure estimated in a 

large set of domestic horse breeds using mi-

crosatellites. Ecol. Evol.10 (4261-4279). 

https://doi.org/10.1002/ece3.6195 

14. Gonzalez-Ariza, A., Arando Arbulu, A., 

Navas Gonzalez, F.J., Nogales Baena, S., Del-

gado Bermejo, J.V., and M.E. Camacho Valle-

jo. 2021. The study of growth and perfor-

mance in local chicken breeds and varieties: a 

review of methods and scientific transference. 

Animals 11, 2492. 

https://doi.org/10.3390/ani11092492 

15. Hailemariam, A.; Esatu, W.; Abegaz, S.; 

Urge, M.; Assefa, G and T. Dessie. 2023. Ef-

fects of crossbreeding on growth, production 

and selected egg quality traits of improved 

https://doi.org/10.1088/1755-1315/1252/1/012129
https://doi.org/10.1088/1755-1315/1252/1/012129
https://doi.org/10.36103/65fkcr44
https://doi.org/10.36103/2k5q4778
https://doi.org/10.1080/00071668.2023.2246142
https://doi.org/10.1080/00071668.2023.2246142
https://doi.org/10.3923/ijps.2007.967.972
https://doi.org/10.1007/s11250-010-9649-4
https://doi.org/10.1016/j.tree.2008.05.011
https://www.doi.org/10.2307/3001478
https://doi.org/10.3390/ani13152540
https://onlinelibrary.wiley.com/authored-by/Stranger/Yves%E2%80%90Marie
https://onlinelibrary.wiley.com/authored-by/Vega%E2%80%90Pla/Jose+Luis
https://onlinelibrary.wiley.com/authored-by/Cothran/Ernest+Gus
https://onlinelibrary.wiley.com/authored-by/Cothran/Ernest+Gus
https://doi.org/10.1002/ece3.6195
https://doi.org/10.3390/ani11092492


Iraqi Journal of Agricultural Sciences –2025:56(4):1273-1285                                 Abdel karim & Noori 

1284 

Horro crosses with Cosmopolitan chickens. J. 

Agric. Food Res. 14, 100716 

https://doi.org/10.3390/ani15030376   

16. Hall, B. G.2013. Building phylogenetic 

trees from molecular data with MEGA. Mol. 

Bio. Evol., 30(5),1229-1235.             

https://doi.org/10.1093/molbev/mst012 

17. Kanthaswamy, S. 2024. Wildlife forensic 

genetics—Biological evidence, DNA markers, 

analytical approaches, and challenges. Anim. 

Genet. 55, 177–192.                

https://doi.org/10.1111/age.13390 

18. Kossoga ,K. A., G.K. Dayo , A.Bilalissi , 

O. N’nanle , E. O. Oke  and K. A. Tete-

Benissan.2023. Genetic diversity and structure 

of local chicken populations raised in five 

agroecological zones of Togo. J. W. Poult. 

Res. 13(3): 352-363  

https://dx.doi.org/10.36380/jwpr.2023.38 

19. Lawal, R. A., and O. Hanotte. 2021. Do-

mestic chicken diversity: origin, distribution, 

and adaptation.” Animal Genetics 52 (4): 385–

394.  

http://doi.org/10.1111/age.13091 

20. Lyu S, Arends D, Nassar MK, Weigend A, 

Weigend S, Wang E and G.A.Brockmann. 

2023. High-density genotyping reveals candi-

date genomic regions for chicken body size in 

breeds of Asian origin. Poult 

Sci.;102(1):102303. 

https://doi.org/10.1016/j.psj.2022.102303 

21. Marikar, F. M., and  M. M. Mustafa, 2014. 

Usefulness of short sequence repeat markers in 

goat genetic diversity studies on the Asian and 

African continents. Turk. J .Vet Anim .Sci. 38: 

606-611.  

https://doi.org/10.3906/vet-1402-46   

22. Menchetti, L.; Birolo, M.; Mugnai, C.; 

Mancinelli, A.C.; Xiccato, G.; Trocino and A. 

C. Castellini. 2024. Effect of genotype and nu-

tritional and environmental challenges on 

growth curve dynamics of broiler chickens. 

Poult. Sci., 103:104095. 

https://doi.org/10.1016/j.psj.2024.104095  

23. Miyumo, S.; Wasike, C.B.; Ilatsia, E.D.; 

Bennewitz, J and M.G. Chagunda. 2024. Eval-

uation of selection strategies in dual-purpose 

and specialized breeding of indigenous chick-

en. Poult. Sci. 2024, 103, 103916. 

https://doi.org/10.1016/j.psj.2024.103916 

24. Mokoena, K.; Mbazima, V and T.L. Tyasi. 

2024. A literature review on effect of chicken 

crossbreeding on egg production traits. Worlds 

Poult. Sci. J., 81(1),151–167                       

https://doi.org/10.1080/00439339.2024.24431

84 

25. Ni, A.; Calus, M.P.; Bovenhuis, H.; Yuan, 

J.; Wang, Y.; Sun, Y and J. Chen. 2023. Ge-

netic parameters, reciprocal cross differences, 

and age-related heterosis of egg-laying per-

formance in chickens. Genet. Sel. Evol. 55:87  

https://doi.org/10.1186/s12711-023-00862-7 

26. Noori, A.A., I.Q. Abdul Kareem and 

B.G.M. Al-khatib.2019. Fifth exon and partial 

of exon six polymorphisms of Growth Hor-

mone Receptor (GHR) gene and its association 

with some productive and  physiological traits  

of laying hens. J. Biochem. Cell, Arch., 

19(1):1291-1296. 

https://doi.org/10.35124/bca.2019.19.1.1291 

27. Pourhamidi, S.; Esmailizadeh, A.; 

Salarmoini, M and M.A.  Fozi. 2024. Compar-

ison of productive performance of Marandi, 

White Leghorn, and Marandi-White Leghorn 

crossbred chickens. BMC Vet. Res. 20, 460. 

https://doi.org/10.1186/s12917-024-04314-2 

28. Rahim, A., S. Kumar, A. K.Das, J. 

Debnath, R. Yadav and J. Krishan. 2023. As-

sociation of microsatellite genotypes with lay-

er economic traits in a selected strain of Rhode 

Island Red chicken. Indian J. Anim. Sci, 93 

(12): 1193–1198. 

https://doi.org/10.56093/ijans.v93i12.136591 

29. Sahu, A.R., S. Kumar, S.K. Jain and C. 

Raj. 2022. Association of diversity in mi-

crosatellite genotypes with layer traits in 

Rhode Island Red chicken. Indian J. Anim. 

Sc., 93 (12): 1193-1198.   

https://doi.org/10.56093/ijans.v93i12.136591 

30. SAS., 2012. Statistical Analysis System, 

User's Guide. Statistical. Version 9.1th ed. 

SAS. Inst. Inc. Cary. N.C. US. 

31. Sørensen, P. 1997. The population of lay-

ing hens loses important genes: A case history. 

Animal Genetic Resources Information Bulle-

tin(22):71-78. 

https://hdl.handle.net/10568/10322  

32. Taki, K. 2017. Determination of polymor-

phisms in IGF-I and NPY Candidate genes 

associated with egg yield in pure layers chick-

en lines reared in the Ankara Poultry Research 

Institute. Turkish J. Agric. Food Sci. Technol., 

5(9):1051-1056.                 

https://doi.org/10.3390/ani15030376
https://doi.org/10.1093/molbev/mst012
https://dx.doi.org/10.36380/jwpr.2023.38
https://doi.org/10.1016/j.psj.2022.102303
https://doi.org/10.3906/vet-1402-46
https://doi.org/10.1016/j.psj.2024.104095
https://doi.org/10.1016/j.psj.2024.103916
https://doi.org/10.1186/s12711-023-00862-7
http://dx.doi.org/10.35124/bca.2019.19.1.1291
https://doi.org/10.1186/s12917-024-04314-2
https://doi.org/10.56093/ijans.v93i12.136591
https://doi.org/10.56093/ijans.v93i12.136591
https://hdl.handle.net/10568/10322


Iraqi Journal of Agricultural Sciences –2025:56(4):1273-1285                                 Abdel karim & Noori 

1285 

https://doi.org/10.24925/turjaf.v5i9.1051-

1056.1290.       

33. Tan, X. Liu R, Zhao D, He Z, Li W, Zheng 

M, Li Q, Wang Q, Liu D and F. Feng. 2023. 

Large-scale genomic and transcriptomic anal-

yses elucidate the genetic basis of high meat 

yield in chickens. J. Adv. Res, 55,1-16. 

https://doi.org/10.1016/j.jare.2023.02.016 

34. Thamer M. A., and A. A.  Noori. 2022. 

Use of Microsatellite Marker MCW0330 for 

Evaluating the Productive Performance of ISA 

Brown Egg Laying Hens. Indian J. Eco. 49 

Special Issue (18): 384-387.             

https://www.researchgate.net/publication/3641

07432 

35. Wang, J., Lei Q-x, Cao D-g, Zhou Y, Han 

H-x, Liu W, Li D-p, Li F-w and J. Liu. 2022. 

Whole genome SNPs among 8 chicken breeds 

enable identification of genetic signatures that 

underlie breed features. J. Integr. Agric. 

https://doi.org/10.1016/j.jia.2022.11.007     

36. Wang, J., Liu, J., Lei, Q., Liu, Z., Han, H., 

Zhang, S., Qi, C., Liu, W., Li, D and F. Li. 

2024. Elucidation of the genetic determination 

of body weight and size in Chinese local 

chicken breeds by large-scale genomic anal-

yses. BMC Genom., 25, 296 

https://doi.org/10.1186/s12864-024-10185-6 

37. Yacouba, Z., H. Isidore , K.Michel, G.B. 

Isidore,T. Boureima,M. Vinsoun,K. Maurice, 

B.Ousseni, Z.Moussa, B-Y.M.C .Valerie, R. 

Romdhane and N. A. Joseph. 2022. Genetic 

diversity and population structure of local 

chicken ecotypes in Burkina Faso using mi-

crosatellite markers. Genes, 13: 1523. 

https://www.doi.org/10.3390/genes13091523  

38. Yacouba, Z., Isidore, G.B., Isidore, H., 

Michel, K., Boureima, T., Moussa, Z., Samuel, 

B., Apollinair, T.P., Mahamoudou, Z, R. 

Romdhane and N.A.Joseph. 2021. Morpho-

biometric evaluation of the genetic diversity of 

local chicken ecotypes in four regions (centre-

east,     sahel, centre-north and south-west) of 

Burkina Faso. Int. J. Poult. Sci. 20(6), 231–

242. 

https://doi.org/10.3923/ijps.2021.231.242  

39. Zhang, X., Y.  He, W.  Zhang, Y.  Wang, 

X. Liu, A. Cui, Y. Gong, J. Lu, X. Liu, X. 

Huo, J. Lv, M, Guo, X. Du, L. Han, H. Chen, 

J. Chen, C. Li and Z. Chen. 2021. Develop-

ment of microsatellite marker system to de-

termine the genetic diversity of experimental 

chicken, duck, goose, and pigeon populations. 

Biomed. Res. Int. 2021:1–14. 

https://doi.org/10.1155/2021/8851888 

40. Zhou, J.; Yu, J.-Z.; Zhu, M.-Y.; Yang, F.-

X.; Hao, J.-P.; He, Y.; Zhu, X.-L.; Hou, Z.-C 

and F. Zhu. 2025. Optimizing Breeding Strat-

egies for Pekin Ducks Using Genomic Selec-

tion: Genetic Parameter Evaluation and Selec-

tion Progress Analysis in Reproductive Traits. 

Appl. Sci. 2025, 15, 194. 

https://doi.org/10.3390/app15010194 

 

 

 

 

 

https://doi.org/10.24925/turjaf.v5i9.1051-1056.1290
https://doi.org/10.24925/turjaf.v5i9.1051-1056.1290
https://doi.org/10.1016/j.jare.2023.02.016
https://www.researchgate.net/publication/364107432
https://www.researchgate.net/publication/364107432
https://doi.org/10.1016/j.jia.2022.11.007
https://doi.org/10.1186/s12864-024-10185-6
https://www.doi.org/10.3390/genes13091523
https://doi.org/10.3923/ijps.2021.231.242
https://doi.org/10.3390/app15010194

