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 انتكرار الأنُهٍ اننسبت انًئىَت % انعذد انتركُب انىراثٍ انتغبَر انىراثٍ

G/T 

GG 62 94 
G=0.62 

T=0.38 
GT 49 26.4 

TT 41 24.6 

 G/T                    0.05 χ2= (p≤0.01)للتغاير  قيمة مربع كاي

G/C 
GG 50 94.3 G=0.97 

C=0.03 GC 1 5.7 

 G/C                    10.56** χ2= (p≤0.01)للتغاير  قيمة مربع كاي
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 فٍ أبقبر انهىنشتبَن  HSP70فٍ انقطعت انًذروست انثبنثت نًىرثت G/T. يىقع انطفرة 2 انشكم

 فٍ أبقبر انهىنشتبَن HSP70فٍ انقطعت انًذروست انثبنثت نًىرثت  G/C. يىقع انطفرة 3انشكم 

GG-GT-TT
(G2573T)GG-GC(G2688C

Li et al., 
(2011)AA  AB

CC  CD  DD
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 نهقطعت انثبنثت. تأثُر انتراكُب انىراثُت فٍ إنتبج انحهُب 3انجذول 

 انصفت

G/T 

 انعذد

53 

إنتبج انحهُب 

 انُىيٍ كغ/َىو

إنتبج انحهُب انكهٍ 

 كغ/يىسى
 قًت الإنتبج كغ/ شهر

انًثببرة عهً 

 الإنتبج %

طىل يىسى الإنتبج 

 /َىو

GG 62 13.50±0.50 4005.24±184.16  349.61±22.63 1.56±0.12 295.38±6.59 

GT 49 14.59±0.49 4449.06±213.20  351.42±12.35 1.55±0.10 304.28±9.35 

TT 41 14.12±0.95 4133.65±333.90  346.15±29.53 1.41±0.20 290.76±10.94 

 G/Cالتركيب الوراثي 

GG 05 14.00±0.37 4168.85±138.88 345±13.50 1.52±0.08 296.40±5.04 

GC 1 12.88±1.19 3906±585.36 420±75.49 1.52±0.49 300±17.32 

G2572T
TTGGGT

GGGT
TT

TT
Deb et al., (2013)CD

CCC
G2688CGG-GC

 تأثُر انتراكُب انىراثُت فٍ يكىنبث انحهُب نهقطعت انثبنثت. 4انجذول 

 انصفت

G/T 

 انعذد

53 
 نسبت انذهن %

انًىاد انصهبت غُر 

 انذهنُت %
 نسبت انلاكتىز % نسبت انبروتُن % انكثبفت %

GG 62 3.03±0.19  b 7.59±0.15  a 27.80±0.69  a 2.76±0.05  a 4.14±0.08  a 

GT 49 3.26±0.32  b 7.51±0.18  a 26.81±0.66  a 2.70±0.06  a 4.09±0.09  a 

TT 41 4.14±0.54  a 6.82±0.45  b 23.97± b 1.36  2.44±0.16  b 3.72±0.24  b 

 G/Cالتركيب الوراثي 

GG 05 3.42±0.19 7.38±0.15 26.57±0.56 2.66±0.05 4.02±0.08 

GC 1 2.46±0.51 7.42±0.43 25.50±1.60 2.70±0.16 4.10±0.25 

 (P≤0.05يستىي يعنىَت )عنذ فًُب بُنهب  يختهفت ضًن انعًىد انىاحذ تختهف يعنىَب   انًتىسطبث انتٍ تحًم حروفب  

G2572T)
GGGTTT

Xiong et al., (2013)AG
(G2688C
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 . تأثُر انتراكُب انىراثُت فٍ يعبيم انتحًم انحرارٌ نهقطعت انثبنثت5انجذول 

 الصفة

G/T 

 العذد

53 

معامل التحمل الحراري 

 للصيف

معامل التحمل الحراري 

 للخريف

معامل التحمل 

 الحراري للشتاء

معامل التحمل الحراري 

 العام

GG 62 2.72±0.04 2.31±0.02 a 1.93±0.01 a 2.32±0.01 a 

GT 49 2.66±0.03 2.19±0.03 b 1.93±0.02 a 2.26±0.02 b 

TT 41 2.73±0.04 2.26±0.04 ab 1.88±0.01  b 2.29±0.02 ab 

 G/Cالتركيب الوراثي 

GG 05 2.71±0.02 2.27±0.02 1.92±0.01 2.30±0.01 

GC 1 2.71±0.11 2.25±0.09 1.88±0.03 2.28±0.03 

 (P≤0.05يستىي يعنىَت )عنذ فًُب بُنهب  يختهفت ضًن انعًىد انىاحذ تختهف يعنىَب   انًتىسطبث انتٍ تحًم حروفب  

HSP70
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Abstract 

The research was conducted at Taj Al-Nahrain Cows Station, located in Al-

Qadisiya Governorate, Diwaniya District, which is 180 km from the center of 

Baghdad, for the period (19/3/2018 to 20/3/2019) and molecular genetic 

analyzes were conducted at the laboratory of the College of Agricultural 

Engineering Sciences, University of Baghdad. The samples were sent to the 

Korean Macrogen Corporation to read the sequence of nitrogenous bases for the 

HSP70 gene, and the relationship between the genetic variation caused by the 

two mutations was examined with the traits of milk (daily milk production, total 

milk production, peak production, persistence of production and length of milk 

season) and milk components (fat ratio, non-fat solids, density, protein ratio and 

lactose ratio) and the heat tolerance coefficient (summer heat tolerance 

coefficient, autumn heat tolerance coefficient, winter heat tolerance coefficient 

and general heat tolerance coefficient). The results showed the presence of the 

first mutation (G2572T) in three genotypes (GG=26 GT=14 TT=13) and allele 

frequency of (G 0.62 and T 0.38), while the second mutation (G2688C) 

appeared in two genotypes (GG=50 GC=3)  and allele frequency of (G 0.97 and 

C 0.03), and the first mutation (G2572T) did not show significant effect on milk 

production traits, but significantly affected the fat ratio, where the individuals 

which were carrying the mutant genotype TT were superior. While the wild 

genotype GG significantly surpassed the two genotypes GT and TT in non-fatty 

solids, density, protein ratio and lactose ratio and the autumn and winter heat 

tolerance coefficient and general heat tolerance coefficient. The second 

mutation (G2688C) had no significant effect in the all traits. 

Key words: Cow Holstein, Heat tolerance coefficient, Gene HSP70. 


