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Abstract 
This study was conducted for studying hemoglobin types in farm animals (cattle, sheep 

and poultry) in central part of Iraq. The results revealed that the fixation of hemoglobin 

type A in Friesian cattle which was born and raised in Baghdad. While in sheep; 

hemoglobin type B was dominant in the three major native breeds of sheep (Awassi, Arrabi 

and Karradi), the Genotypes frequencies of hemoglobin type B were 0.96, 0.98 and 0.95 

respectively. In white leghorn which was raised in middle part of Iraq and in compared with 

the native breed showed both types of hemoglobin (A and B) in different frequencies. 
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 الخلاصة
جتتتلي فتتتح رامع قتتت  يسير يأغعتتمم أ قتتتمر) م فتتح وييرعتتتم  رام رةتتت يغلتتتي يل راتتتسامعرفتت  عيةيتتت  هيم هتتتال راسرر تتت  أجريتت 

 أمتمرافري يتمل رامياتيسو يرامر تمو فتح ي ت  راعتررق.  رلأ قمرفح  Aلي يل  يع  راعتمئج ث ي  عيع هيميغ .راي  ى مل راعررق
ق )راعير ح يراعرر ح ررهح را مئسو فح را لالا  راثلاث  رارئي ي  فح راع Bفكمع  صف  هيميغلي يل راسم عيع  رلأغعممفح 

فتتح را تتلالا  راتتثلاك  69.0ي 69.0ي B 69.0ويتتك كمعتت  ع تت   راتكتتررر راجيعتتح اصتتف  راويميغلتتي يل عتتيع  يراكتتررس،ي 
 Aفقتس رهوتر ع تت متفميتت  اصتفتح هيميغلتي يل يراتا، تتم تر يتتي فتح   تسرس  رلأ تي سجتم  راليكوتيرل  أمتميةلى راتيراح. 

  .مولح فح ي   راعررقورل راسجم  رايمت ميع  ةمم أه Bي
 

Introduction 
Many workers have identified the existence of three major Hb-types (AA,AB,BB) 

caused by Hb-A and B genes in cattle, sheep and chickens, though some rare Hb-types 

were also reported; of these studies (1,2,3,4,5) in cattle, (6,7,8,9,10,11,12) in sheep. And 

(13,14,15,16,17,18) in chickens. Those studies indicated differences in gene and genotype 

frequencies for geographical and climatic regions; some explanations were given for such 

variation. 
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Materials and Methods 
This study was conducted in Iraq to examine gene and genotype frequencies of Hb- 

types in Iraqi farm animals. Results related to Hb-type frequencies were extracted and used 

in this study. 

Sheep included Two studies (a1) and (a2), cattle (b) and chicken (c). 

(a1)Two samples of local Awassi, a mildly selected flock for fertility and body weight 

raised in Baghdad and a random breed group brought for slaughter in Baghdad abattoir 

from different localities of central Iraq (round Baghdad). 

(a2)Three samples of  local breeds lived in middle, south and north of Iraq and those 

breeds were Awassi, Arrabi and Karradi respectively. 

(b) -Cattle included two breeds, the Iraqi born Friesians, their dams imported from 

temperate climates, mostly from Holland, France and Germany, and raised in Baghdad area 

where mean atmospheric temperature ranges between 4-46
ο 

C in Winter (January) and 

Summer (July) respectively; and the Sharabi local breed, living in Mousul, Northern Iraq 

with a range of between 2.4-43
 ο 

C for January and July respectively. 

(c) -Chickens were of two strains, a native Iraqi and white leghorn, both were raised in 

Baghdad. The white-leghorn was raised in the same station for at least (10) generations 

with a breeding population of not less than (1000) at any generations. The native Iraqi has 

the same structure, breeding population and raised in the same station. Both the Native and 

the white leghorn are of the light type. 
 

Results 
Results, on gene and genotype frequencies for cattle, sheep and chickens were given in 

Table (1). 

The data reflected that Friesian cattle, born in Iraq and raised in Baghdad (center of 

Iraq) were fixed for Hb-A while both alleles, A and B are still segregating in the population 

of native Sharabi cattle in Mousul, north of Iraq, with frequencies of 0.65 and 0.35 

respectively. The three genotypes were present with frequencies of 0.47, 0.36 and 0.17 for 

AA, AB and BB respectively. 

The selected ewes, rams and lambs, which are raised in Baghdad are nearly fixed for 

Hb-B with a gene frequency of 0.98; Hb-A is very rare in ewes and lambs, while rams are 

fixed for Hb-B. In the other hand the gene frequencies of the local breeds Awassi, Arrabi 

and Karradi were 0.98, 0.99 and 0.97 respectively. 

Genotype frequencies in ewe and lambs were 0.96, 0.97 and 0.04, 0.03 for BB and AB 

respectively, and in the local breeds the frequencies were; Awassi 0.96, Arrabi 0.98 and 

Karradi 0.95. 

The white-leghorn which were raised in Iraq (Baghdad) for at least (10) generation, 

and the Native Iraqi chicken showed both A and B alleles at a frequency of 0.65 and 0.35 

for leghorn and 0.54 and 0.46 for native Iraqi respectively. The three genotypes were 

present (Table 1). 
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Table(1) Gene and genotype frequencies of Hb-types in cattle, sheep and chicken 

Gene 

frequency 
Genotype frequency 

Species 

B A BB AB AA 

- 1.00 - - 
 

1.00 

Friesins 

(Born in Baghdad)  
 

Cattle 
0.35 0.65 0.17 0.36 0.47 

Sharabi 

(Mousul) 

0.98 0.02 0.96 0.04 - Ewes 

Sheep 

0.0985 0.015 0.97 0.03 - Lambs 

1.00 - 1.00 - - Rams 

0.98 0.02 0.96 0.04 - Random  breed 

 

0.98 

 

0.02 

 

0.96 

 

0.04 
- 

Awassi 

(local breed) 

 

0.99 

 

0.01 

 

0.98 

 

0.02 
- 

Arrabi 

(local breed) 

 

0.97 

 

0.025 

 

0.95 

 

0.05 
- 

Karradi 

(local breed) 

0.35 0.65 0.263 0.175 0.562 White-leghorn 

Chicken 

0.457 0.54 0.288 0.337 0.375 Native  Iraqi 

 

Discussion 
Most of the studies on different species and breeds revealed the existence of blood 

biochemical differences (including Hb-type). Nevertheless, the mechanism of such 

polymorphism is not clear or constant. 

Evans, et al (6), in a extensive survey of more than 30 different British breeds of sheep 

showed the majority of these breeds are polymorphic to the Hb-gene with large differences 

in frequency. The mountain and hill breeds, particularly of the Northern part of British, 

tend to have higher Hb-A, while the low land breeds tend to have Hb-AB and Hb-B. 

Pieragostini et al. (19) found that the Hb
A
 is more frequent in sheep living in areas above 

40
o 
C latitude. 

An evidence on cattle was presented by Sengupta (20). Hb-B found to be favored in 

hot arid climate and Hb-B appeared to be less frequent in hot arid climate than in warm 



37 

humid. Sun et al. (21) in their studies suggested that different oxygen (Hb-B). They also 

found that sheep with Hb-B were not able to withstand the stress of acute hypoxia 

compared to sheep with Hb-A. Al-Murrani and Timimi (2), found (for Sharabi cattle) that 

the rank of respiration rates was BB, AB than AA as the lowest though differences were not 

significant. Body temperature was significantly higher in BB type followed by AA and AB 

(p<0.05). Coefficient of heat tolerance was significantly higher in AB (p<0.05) followed by 

AA, BB types. There was no significant association between Hb-type and milk production. 

Al-Murrani and Al-Samarrae (22), found that Awassi native breed of sheep is nearly 

fixed for Hb-B with a frequency of (0.98) in the selected group of sheep studied. The 

random breed Awassi group which was collected from different geographical localities has 

the same high B frequency of (0.98). This means that long term selection in Awassi, though 

mild, for fertility and body weight is not correlated with Hb-type. In the above mentioned 

study no association was found between Hb-type and fertility and\ or mortality; the only 

significant association was found between Hb-B and HK (high potassium) genotype and 

high lambing percentage. 

Al-Murrani, et al. (14) noticed no significant relation between Hb-type and some 

measures of resistance to coccidiosis in chicken, both in the Iraqi Native and the white-

leghorn. Nihat et al. (23), in their study showed that the ewes with Hb-type AB gave better 

lambs in their birth weight (p<0.05). Al-Samarrae, (10), studied the differences in genotype 

and gene frequencies of Hb-type between the most important three breeds of sheep in Iraq 

(Awassi, Arrabi and Karrad), and the result showed no important differences. 

If the above or any other results and explanations within breed and species in different 

environmental hold as an expected results to the effect of natural selection, the differences 

between breeds and species in the same environment, found in this study, Table (1), pauses 

an unexplainable observation that merits further studies. If Hb-type is connected or have 

any adaptive significance, it should not be different breeds and species living in the same 

geographical and climatic region, especially that Hb-physiology and role is the same is all 

animals. 

The present diversity of gene and genotype frequencies might be due to random 

genetic drift or to some kind of unrevealed association with fitness that worth a deeper 

investigation. On light of such results it seems reasonable to suggest that genetic markers 

which are not closely connected with fitness offer no chance for use in correlated selection 

programs. 
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