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     The Karadi sheep which comprises about 18-20% of the 

country sheep population is native to the northern mountain 

villages and undulating dry-farming plains of Kurdistan region. 

Rams and ewes are polled, and it is fat tailed animal with an 

excessively large tail that ends in a thin nonfat terminal 

extended beyond the fat lobs. The sheep are white with black 

open face and pendulous ear. The black color often extends to 

the shoulders and other parts of the body. All Iraqi sheep 

including Awassi, Arabi and Karadi were exposed over a long 

period of time to the rigorous and sever semi-dry condition, 

drought, feed shortage and prevailing disease. Hence their 

adaptation to the conditions of the country was at the expend 

of important economic traits. Karadi sheep is hardy with 

potentials for improvement, their weight and milk display over 

whelming ranges. In addition, hormonal treatment have 

improved their reproduction performance, as well as crossing 

them with other native and exotic breeds is promising. 

Nevertheless, this breed is not well characterized and much 

work is needed to explore the potential of this breed for 

economic traits.   
College of Agriculture and Forestry, University of Mosul.   
This is an open access article under the CC BY 4.0 license (https://magrj.mosuljournals.com/ ).   

      

INTRODUCTION 

       Sheep are considered the most important livestock in Iraq, and the greatest 

portion of income comes from the sale of lambs and mutton. Moreover, sheep 

production in the country will be continued to maintain its importance in the future 

due to the increasing the human population, and the increasing the demand for meat 

production ( Juma and Alkass, 2000). The Karadi (Kurdi) breed of sheep which 

comprise about 18-20% of sheep population is native to the north eastern mountain 

villages and undulating dry-farming plain of Kurdistan region of Iraq (Alkass and 

Juma, 2005).  

       Unfortunately, this important genetic resources breed is uncharacterized well 

until recently. Therefore, the present review was prepared to provide some basic 

information in this breed. Such information of importance to research workers, 

genetic resources and student of animal production.  

Appearance 

       Karadi sheep are white with black open face with no Roman profile and 

pendulous ears. The black color often extends to the shoulders and other parts of the 

body. Rams and ewes are polled. Occasionally, two wattles are found under the throat. 

It is a fat tailed animal with an extensively large tail that ends in a thin nonfat terminal 
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extended beyond the fatty lobes (Alkass and Juma, 2005). 

 

Birht and weaning weight 

It is well known that growth is considered a very important characteristics of animal 

for meat production, and the survival and growth of young lambs depends largely on 

their birth weight and the milking ability of their dams (Eliya and Juma, 1970). Birth 

weight of Karadi sheep vary between 3.96 and 4.99 kg in males and 3.70 and 4.42kg 

in the female (Table 1). Similarly, weaning weight varied between 17.1 and 26.9 kg 

in males and 16.2 and 24.4 kg in the females. Differences in birth and weaning 

weights could be due to sex, lamb type of birth age of dam and season of lambing. 

 
Table (1): Birth weight and weaning weight (kg) of Karadi ewes. 

Birth weight Kg Weaning weight Kg Reference 

Male Female Male Female  
No weight No weight No weight No weight  

28 4.99 33 4.42 22 26.9 30 24.4 Kutaibani , 1981 

33 4.36 32 3.70 32 23.6 26 21.2 Al-Hassan, 1985 

31 4.55 43 4.29 31 19.5 43 22.2 Imam and Mohammed, 1986 

53 3.96 45 3.82 40 17.1 32 16.2 Mohammed et al, 1987 

57 4.63 45 4.33 45 21.6 52 19.7 Mohammed, 2008 

127 4.72 130 4.35 101 19.8 94 18.4 Oramari, 2009 

 

Fattening characteritics 

       The daily gain in weight as well as carcass traits is considered the most important 

traits of feedlot performances and is clearly desirable husbandry and economic 

objective in lamb production.  

       Daily gain in weight and some carcass traits are summarized in Table 4. It seems 

from the table that daily gain ranged between 0.140 to 0.267 kg/day, which is 

attributed to genetic differences between individuals, and to several other influencing 

factor including different fattening periods, rations and regimes, as well as the 

different ages and initial weight of lambs.  

       Work carried out by Alkass et al. (1987) on crossing Awassi (A), Karadi (K), 

A×K, K×A, Hamdani (H) H×A, H×K, Chios (C) C×A and C×K demonstrates some 

of the advantages of crossbred lambs over their parent, including an improvement in 

daily gain in weight. Dressing percentage was depressed among progeny of Chios 

ram and Awassi and Karadi ewes, but this cross yielded higher percentages of major 

carcass cuts and lower percent of fat tail.    

       An experiment was undertaken to study the growth performance and carcass 

composition of Awassi (n=8), Karadi (n=8) and their crossbred (n=8), raised under 

two feeding level (Ad-libitum vs, 4%of their body weight) and slaughtered at 45 kg. 

Results revealed that neither breed nor level of feeding affect daily gain, dressing 

percentage and rib eye area. However, Awassi lambs had significantly thicker fat 

than Karadi and crossbred lambs, which shows that crossbred carcasses were 

significantly leaner than Awassi and Karadi (Table 2). In a fattening trail using two 

rations for 138 days and encountering Awassi and Karadi crossbred lambs, 17 weeks 

of age, obtained from reciprocal crossing, daily gain in weight, dressing percentage 
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and body dimensions cannot appreciably different between crossbred (Abou-Hussein 

et al. 1976). 

  
Table (2): Some fattening and carcass traits of Karadi ewes. 

No. Slaug

hter 

Wt.kg 

Daily 

gain 

Kg 

Dressin

g % 

Rib eye 

area 

cm2 

Fat 

thicknes

s mm 

Lean

% 

Fat 

% 

Bone

% 

Refence 

27 37.9 0.250 48.6 11.2 2.6 62.5 18.6 18.7 Sefdeen and Alkass, 

2009 

20 45.8 0.20 53.6 14.7 3.9 n. a. n. a. n. a. Al-Rubeii and Zahir, 

2012 

A* 

8 

45.2 0.210 50.2 12.5 3.3 57.7 22.4 19.8 Alkass and Hassan, 

2014 

K* 

8 

45.9 0.230 49.6 12.3 2.2 61.0 19.1 19.7 Alkass and Hassan, 

2014 

AxK 

8 

45.9 0.210 49.2 13.7 2.2 61.8 18.2 19.9 Alkass and Hassan, 

2014 

14 35.3 0.140 44.4 12.0 0.37 n. a. n. a. a. n. Dosky et al., 2014 

9 42.1 0.230 52.9 11.6 2.4 59.8 19.7 20.3 Alkass and Kak 2015 

14 35.0 n. a.    63.9 14.8 21.2 Alkass et al., 2015 

16 37.7 0.168 46.4 13.0 2.0 55.3 20.1 24.2 Mohammed et al., 

2018 

15 40.2 n. a. 47.2 12.3 2.01 59.4 20.1 20.3 Mahmood et al., 

2018 

12 26.8 n. a. 49.0 10.0 5.0 n. a. n. a. n. a. Omar et al., 2019 

32 38.2 n. a. 44.9 13.9 1.79 n. a. n. a. n. a. Karym et al., 2019 

12 30.0 0.256 45.6 11.5 1.7 62.7 14.0 23.1 Al-Sherwany and 

Alkass, 2021 

13 39.8 0.21 41.2 11.6 2.4 59.2 17.8 21.7 Khalaf and Oray, 

2021 

16 39.9 0.267 45.7 15.1 2.4 n. a. n. a. n. a. Al-Sherwany and 

Alkass, 2021 

16 30.0 n. a. 45.9 11.2 2.0 61.3 13.9 24.7 Al-Sherwany and 

Alkass, 2022 

              n. a. Not available *A: Awassi, K: Karadi 

 

Milk production  

      Ewes lambing are allowed to suckle their lambs for 3 months, after which they 

are milked once a day until weaning at four months, and thereafter are milked until 

dry off. The milk is partially consumed by farmers, the remaining milk being sold 

after manufactured as in the form of ghee, yogurt and cheese.  

      Milk production from Karadi ewes displays considerable variation among 

different limited studies which are carried out. The range being between 59.2 to 126.3 

kg during a period of 84 to 168.7 days (Table 3). Such variation could be due to 

differences in genetic makeup of ewes, management practices and specially 

availability of feed as well as method of estimating milk. Hence, it was found that 

estimates of daily milk yield by hand milking and suckling (HS) was significantly 

higher by suckling and hand milking (1128.24 gm) and concluded that depending only 

on milking will not express the genetic potential of Karadi ewes ( Baker et al., 2009). 
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Table (3):  Milk yield and lactation period of Karadi ewes.  

No. Milk yield 

(kg) 

Lactation 

period (days) 

Reference 

45 91.6 105 Kutaibani, 1981 

68 59.2 112 Mohammed, 1982 

29 96.1 112 Al-jalili and Alwan, 1988 

40 61.08 52 Dosky, 2008 

206 61.1 n. a. Oramari, 2009 

12 105.5 90 Baker et al, 2009 

87 49.4 87 Al-Samarrae, 2009 

32 126.3 168.7 Alkass and Akreyi 2016 

24 98.3 87 Alkass et al, 2017 
   n. a. Not available 

 

Udder measurements 

       The udder width, udder length, udder circumference, udder high from the floor, 

left teat diameter, right teat diameter, left teat length, right teat length and distance 

between teats averaged 10.02, 12.16, 36.28, 32.47, 1.95, 1.97, 3.03, 307 and 10.75 

cm, respectively. None of the correlation between milk yield and udder measurement 

were significant in Karadi ewes (Akreyi, 2015).  

       To predict total milk yield from daily test-day milk, based on multi regression 

equation by using maximum R-square improvement the following equation is: 

recommended. 

TMY = 44763 79.7 TDMY3 (Alkass et al., 2016). 

 

Milk composition 

Milk components are varies according to numerous factors the most important 

include genetic and nutrition, milk fat , protein, lactose, total solids and solid non-fat 

of Karadi milk range between ( 4.8-7.2%), milk protein (4.9-5.7, 4.3- 4.7, 16.4-17.0 

and 9.8 and 15.9% such variation could be due to genetic makeup, feeding practices, 

and how sample were taken during lactation (Table 4). 

 
Table (4): Milk composition of Karadi ewes. 

No Fat % Protein% Lactose % TS % SNF% Reference 

107 4.8 5.4 4.3 16.4 n. a. Ridha, 1979 

68 7.2 n. a. n. a. 17.0 9.8 Mohammed, 1982 

40 3.84 4.99 4.77 n. a. n. a. Dosky, 2008 

644 5.2 5.7 4.5 16.4 11.2 Oramari, 2009 

12 5.3 4.9 4.7 10.5 15.9 Baker et al., 2009 

12 5.0 5.4 4.4 15.8 10.7 Alkass and Merkhan, 

2012 
n. a. Not available 

 

Grease fleece weight and the physical properties of wool 

       Wool production is used in the carpet industry, and it is of minor importance to 

farmers. Wool produced by Karadi sheep is considered the coarsest wool as 

compared to other native sheep (i.e. Awassi and Arabi). Wool production, expressed 
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as average grease fleece weight from Iraqi sheep is low, yet average fleece weight in 

Karadi sheep ranged between 1.37 and 2.43 Kg (Table 5). The wide range displayed 

by the various physical traits of Karadi wool are illustrated in Table 5.   

       It is worth to note that percent wool wax in Karadi wool is very low (4.17%) as 

compared to other fine and medium wool types. Hama (2007) in her study 

demonstrated that sex, age of animal and flock and the ewe status affect significantly 

the grease fleece weight, clean wool percentage, staple and fiber length and fiber 

diameter.  

 

Table (5): Fleece weight and some physical properties of wool in Karadi sheep. 
No. Staple 

length 

Cm 

Fiber 

length 

cm 

Fiber 

diameter 

µm 

% 

kemp 

% 

Clean 

wool 

Crimp 

/cm 

Fleece 

Wt. 

Kg 

References 

168 19.3 23.5 48.1 19.5 19.5 2.4 n. a. Ghoneim et al, 

1974 

32  22.9 30.7 9.5 46.1 n. a. 1.45 Al-Azzawi 

1977 

22 n. a. n. a. n. a. n. a. n. a. n. a. 2.43 Al-Nidawi 

1980 

32 n. a. 22.92 30.70 n. a. n. a. n. a. n. a. Ashmawy and 

Al-Azzawi, 

(1982) 

69 n. a. n. a. n. a. n. a. n. a. n. a. 1.37 Fahim 1985 

53 n. a. n. a. n. a. n. a. n. a. n. a. 2.10 Sabbagh et al, 

1986 

12 n. a. 14.83 40.69 n. a. n. a. n. a. n. a. Guirgis et al., 

1987 

173 9.06 12.8 30.8 8.15 78.4 1.41 1.71 Hama, 2007 

12 `9.89 n. a. n. a. 6.13 57.79 n. a. 2.26 Khoshnaw and 

Hussein, 2014 

n.a. n. a. 18.3 36.1 n. a. 67.9 n. a. 1.64 Zinalabidin and 

Öztürk, 2017 
n. a. Not available 

 

       Wool follicle numbers was determined in 15 Karadi ewes by Hama (2007). The 

examination of skin specimen from 4 region ( anterior side, mid side, posterior side 

and mid of the back) revealed that wool follicles are arranged in groups of one, two 

or three primary follicles, and the average number of primary and secondary follicles 

and S/P ratio is 4.30, 13.26, and 3.20 respectively, and mid side could be considered 

as represented  due to high correlation (P<0.01) with overall mean. 

 

Some reproductive aspects of karadi sheep 

 

Puberty of ram and ewe lambs 

 

       To investigate the effect of two dietary protein levels (12 vs 16%) and age on 

testicular development and ultrastructure in Karadi ram lambs, Alkass et al, (2013) 

demonstrated that body weight gain and testicular growth rate was increased 

significantly (P<0.05) linearly between 6 to 11 months of age. Sperm was observed 
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in the lumen of the testicular seminiferous tubule for the first time when the ram 

lambs were 6 months old. However, the physiological puberty was attained 

approximately at the age of 10 months.  

      When 30 Karadi ewe lambs, 6 months old were divided randomly into two groups 

and allocated two dietary protein level (12 vs 16%), Pedawy and Alkass (2011) 

demonstrated that age and body weight at puberty averaged 235 days and 35.46 kg, 

respectively, and both of them were not affected significantly by protein level.  

       Previously, it was noted that age at puberty of Karadi ewe lambs was 286.2 day 

(Al-Hassan, 1985). It appears that glucose was positively correlated with weight at 

puberty (0.247)  (P<0.05) and insulin was positively correlated with body weight 

(0.328) (P<0.05), but negatively with age at puberty (-0.439). 

       Unfortunately, very limited work has been carried out on the reproductive 

aspects  in female Karadi sheep.  

 

Semen quality 

      Assessment of semen quality in Karadi ram has been undertaken and results 

obtained are given in Table 6. 

      Although, native rams manifest libido throughout the year, libido and semen 

quality vary with season and usually semen quality is best during May to June.   

 
Table (6): Semen characteristics of Karadi lambs. 

  

     

 

 

 

 

 

 
             * The score is 0-5 

            ** As a percent of one hundred. 

 

       Muhammed, (2016) demonstrated that a significant improvement in fertility 

rate, conception rate, lambing rate and litter size resulted from synchronized estrus 

of Karadi ewes and injected with eCG or kisspeptin as compared to control group. 

(Table 7).  

       Furthermore, in a survey study of Karadi sheep flocks it was noted that fertility 

rate, conception rate, lambing percent and litter size was amounted to 84.5%, 90.2% 

, 86.5% and 1.02, respectively (Alkass and Mayi, 2011). 

 

 

 

 

 

 

 

Ram Barwary, 2008 Karym, 2014 

Live sperm  % 77.59% 75.9 

Volume   ml 1.53 ml 0.97 

Mass activity.  % 4.32 * 77.60 ** 

Individual motility % 76.1 82.60 

pH 6.81 9.07 

Concentration 2.669 x 107 ml 9.262 x 106 ml 



Mesopotamia Journal of Agriculture, Vol. 50, No. 4, 2022 (127-138) 

133 

Table (7): Reproductive performance of Karadi ewes treated with eCG and 

kisspeptin. 

 

 

 

Gentic studies of economic traits 

       Limited studies on genetic variations of quantitative traits of Karadi sheep are 

available. The estimates reported by Shukor (1989) and Oramari (2009) based on 

small numbers of observations are presented in the Table 8.  

 

Table (8): Genetic variations of quantitative traits of Karadi. 

Traits Shukor, 1989 Oramari, 2009 

No. h2 No. h2 

Birth Wt. 257 0.52 245 0.18 

Weaning Wt. 195 0.25 100 0.10 

Wt. at six month 155 0.18 51 0.03 

Daily weight gain (birth–weaning) n. a. n. a. 100 0.17 

Daily weight gain (birth–6 month) n. a. n. a. 51 0.10 

  
CONCLUSION 

       Since characterization of this important breed is not well documented, therefore, 

much work is needed in the different aspects including new technologies such as 

accelerated lambing, more effective reproduction management, improved feeding 

system and low cost health management as well as the use of genetically improved 

animals to produce more meat and milk. 
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 أداء النعاج الكرادية في إقليم كوردستان / العراق
 جالل إيليا القس         كمال نعمان سيف الدين مصطفى        إبراهيم اسود بكر              

 كلية علوم الهندسة الزراعية, جامعة دهوك ,أقليم كوردستان , العراق الحيواني،قسم اإلنتاج 

Traits Control eCG Kisspeptin 

Fertility rate (%) 30 80 90 

Conception rate (%) 30 80 90 

Lambing rate (%) 30 80 90 

Litter size 1.00 1.25 1.10 



Mesopotamia Journal of Agriculture, Vol. 50, No. 4, 2022 (127-138) 

134 

 
 

 الخالصة
٪ من مجمل األغنام العراقية وتتواجد في المناطق الجبلية والسهول ٢٠-١٨تشكل األغنام الكرادية حوالي        

 السجاد،( كما تصنف ضمن اغنام صوف )االليةالذيل العريض الواقعة في أقليم كوردستان وتعود الى اغنام ذات 
القرون في كال الجنسين وذات الية كبيرة الحجم ورأس هذه األغنام اسود  وتتصف هذه الكباش والنعاج بانعدام

واذان طويلة. وقد يمتد اللون األسود الى منطقة الكتف وبعض أجزاء الجسم األخرى. واالغنام العراقية )العواسي 
 تعرضت على مدى السنين ولفترات طويلة الى ظروف بيئية قاسية كالجفاف ونقص الغذاء والكرادي والعرابي( قد

 واالمراض وهذا التأقلم لمثل هذه الظروف كان على حساب الصفات االقتصادية الهامة.
سين تتصف األغنام الكرادية في كوردستان العراق بمقاومتها للظروف البيئية القاسية ولها القابلية على التح      

كما أن المعاملة الهرمونية قد أدت الى تحسين أدائها  واسعة،من اللحم والحليب واللحم  أنتاقهاأذ أن مديات 
نتائج مشجعة. وعلى اية حال فأن التناسلي أضف الى ذلك بان التضريب مع السالالت المحلية أو األجنبية ذات 

 زيد من العمل لتوصيفها.خصائص هذه األغنام غير مدروسة جيدا واألمر يتطلب الى م
 الكلمات الدالة: اغنام الكرادي, األداء التناسلي, انتاج الحليب

 

REFERENCES 

Abou-Hussein, E. R. M., Kazzal, N. T. & Abdallah, R. K. (1976). A study of 

crossbreeding between Awassi and Karadi sheep. 2. Economic fattening 

of crossbred lambs in northern Iraq. Mesopotamia Journal of  Agriculture., 

11:3-9https://agris.fao.org/agris search/search. do?recordID= IQ197802 8 

1557  

Akreyi, I. A. I. (2015). Udder measurements of Karadi and Awassi Sheep and Their 

Relation With Milk Production Under Local Farm Conditions. M.Sc. 

thesis, Department of Animal production, College of Agricultural 

Engineering, University of Duhok. Pp 43. 

Al-Azzawi, W. A. R. (1977). A comparative Study of Fleece Characteristics in Iraqi 

Sheep. M.Sc. thesis, Cairo University, Egypt.  

Al-Hassan, A. J. (1985). Study of Some Economic Traits of Karadi Lambs During 

Their First of Life. M.Sc. thesis, College of Agriculture, University of 

SalahEldin.  

Al-Jalili, Z. F. & Alwan, S. T. (1988). Effect of breed, year and sex on lamb mortality 

in Iraqi Sheep. Journal of Agricultural Sciences, 8:105-114. 

Al-Nidawi, Kh. A. M. (1980). Comparative Study Between Iraqi Sheep and Their 

Crosses on Some Economic Characters. M.Sc. thesis, Faculty of 

Agriculture, Ain Shams University, Cairo, Egypt.  

Al-Rubeii, A. M. S.  & Zahir, H. Gh. (2012). Effect of Different Levels of Flax Seed 

Powder as a Source of Omega-3 on the Carcass Characteristics of Karadi 

Lambs. Journal of Agricultural Sciences and Technology. A 2:1189-1196. 

Continue reading at www.researchgate.net (PDF)  

Al-Samarrae, S.H. (2009). Breed variation in milk production between Awassi and 

Karadi sheep. Diala Journal of Human Research 37:1-9. 

https://www.iasj.net/iasj/article/41158  

https://agris.fao.org/agris%20search/search.%20do?recordID=%20IQ197802%208%201557
https://agris.fao.org/agris%20search/search.%20do?recordID=%20IQ197802%208%201557
https://www.researchgate.net/profile/Prof-Dr-Amera-Al-Rubeii/publication/337859041_Effect_of_Different_Levels_of_Flax_Seed_Powder_as_a_Source_of_Omega-3_on_the_Carcass_Characteristics_of_Karadi_Lambs/links/5def87e892851c8364708d63/Effect-of-Different-Levels-of-Flax-Seed-Powder-as-a-Source-of-Omega-3-on-the-Carcass-Characteristics-of-Karadi-Lambs.pdf


Mesopotamia Journal of Agriculture, Vol. 50, No. 4, 2022 (127-138) 

135 

Al-Sherwany, D. A. O. & Alkass, J. E. (2021). A comparative study on growth, 

carcass traits and body composition of Awassi and Karadi lambs raised 

under two levels of feeding and slaughtered at different weight. Iraqi 

Journal of Agricultural Sciences. 52(5):1101-1108.  https://doi.org/10. 36 

103/ijas.v52i5.1448 

Al-Sherwany, D. A. O. & Alkass, J. E. (2022). The impact of docking Karadi lambs 

on growth performance, carcass traits and body composition. Iraqi 

Journal of Agricultural Sciences. 53(3):625-635.  https://doi.org/10. 36 

103/ijas.v53i3.1572 

Alkass, J. E., Dosky, K. N. & Buti E. T. S. (2017).  Influence of varying levels of 

rumen degradable to undegradable protein on milk yield, composition and 

some blood parameters of Karadi ewes. Mesopotamia Journal of 

Agriculture, 45 (1): 287- 298. 10.33899/magrj.2017.161251   
Alkass,  J.E.  & Kak, H.F. (2015). Zeranol and   breed   effects   on   growth   

performance, carcass  merit  and  body  composition  of  lambs. Advanced  

Journals.  3(004): 042-049, ISSN: 2360-9354.   

Alkass, J. E, Tahir, M. A., Alrawi, A. A. & Badawi, F. S. (1987). Performance of 

crossbred lambs raised under two different feeding regimes. Word Review 

Animal Production, 23:21-25. https://agris.fao.org/agris-

search/search.do?recordID=US201302030416  

Alkass, J. E.  & Akreyi, I. A. I. (2016). Milk production of Awassi and Karadi ewes 

raised under farm conditions. Advanced Journal of Agricultural 

Research.4(01):008-013. 

https://www.researchgate.net/publication/298315299  

Alkass, J. E. & Hassan, C. S. (2014). Growth performance and carcass composition 

of Karadi, Awassi and their crossbred raised under two feeding levels. 

Advanced Journal  of Agriculture Research. 2: 123-130.  

https://www.researchgate.net/publication/275462267  

Alkass, J. E. & Mayi, V. J. (2011). A survey study on sheep and goats raised under 

farm conditions. Journal of Duhok University ( Agriculture And 

Veterinary Sciences)14(2):120-125. https://www.researchgate.net/ 

publication/266375801   

Alkass, J. E. & Merkhan, K. Y. (2012). Development of prediction equation for total 

milk yield from partial yield in native goats. Journal of Animal Science. 1 

(1):10-11. https://www.researchgate.net/publication/272496810  

Alkass, J. E., & Juma, K. H., (2005). Small Ruminant Breeds of Iraq, In: 

Characterization of Small Ruminant Breeds in West Asia and North 

Africa”, (Luis Iniquezeded) Vol. 1, West Asia, International Center for 

Agricultural Research in the Dry Areas (ICARDA), Aleppo, Syria, Pp.63-

101. https://www.researchgate.net/publication/301342467  

Alkass, J. E., Buti, E. T. S., Hassan, J. N., & Khalaf, F. M. (2015). Carcass 

composition and tissue distribution of Karadi lamb maintained on 

concentrate or pasture. Journal of Duhok University ( Agriculture And 

Veterinary Sciences)18,(1):37-41. https://www.researchgate.net 

/publication/283571687  

Alkass, J. E., Merkhan, K. Y., & Akreyi, I. A. (2016). Development of prediction 

equation for total milk yield from partial monthly yield in Karadi and 

https://doi.org/10.%2036%20103/ijas.v52i5.1448
https://doi.org/10.%2036%20103/ijas.v52i5.1448
https://doi.org/10.%2036%20103/ijas.v53i3.1572
https://doi.org/10.%2036%20103/ijas.v53i3.1572
http://dx.doi.org/10.33899/magrj.2017.161251
https://agris.fao.org/agris-search/search.do?recordID=US201302030416
https://agris.fao.org/agris-search/search.do?recordID=US201302030416
https://www.researchgate.net/publication/298315299
https://www.researchgate.net/publication/275462267
https://www.researchgate.net/%20publication/266375801
https://www.researchgate.net/%20publication/266375801
https://www.researchgate.net/publication/272496810
https://www.researchgate.net/publication/301342467


Mesopotamia Journal of Agriculture, Vol. 50, No. 4, 2022 (127-138) 

136 

Awassi ewes. The 2nd Scientific Agricultural Conference (April 26th  and 

27th 2016). Journal of Duhok University ( Agriculture And Veterinary 

Sciences). 19 (1):108-111. https://www.researchgate.net/ publication 

/309321138  

Alkass, J. E., Pedawy, A. J. & Abdulkareem, T. A. (2013). Effect of different dietary 

protein levels and age on testicular development and ultrastructure in 

Karadi ram lambs. International Journal of Agricultural and Food 

Research. 2 (4):14-24. https://www.researchgate.net/publication /259 438 

457  

Ashmawy, G. M. & Al-Azzawi, W. A. (1982). A comparative study of fleece 

characteristics in Iraqi sheep, II. Fiber diameter, medullated fibers % and 

fiber length. Egyptian journal of Animal Production 22 (1):63-71. 

https://agris.fao.org/agris-search/search.do?recordID=EG8400196    

Baker, I. A., K. N. Dosky and J. E. Alkass. (2009). Milk yield and composition of 

Karadi ewes with special reference to the method of evacuation. The 2nd 

Kurdistan Conference on Biological Sciences. Journal of Duhok 

University ( Agriculture And Veterinary Sciences). (l) (Special Issue): Pp. 

2l0-215. https://www.researchgate.net/publication/301342355  

Barwary, A. K. (2008). Effect of Season and Breed on Physical and Biochemical 

Traits of Semen in Karadi and Awassi Rams in Iraqi Kurdistan Region. 

M.Sc. thesis, Department of Animal production. College of Agricultural 

Engineering, University of Duhok. Pp 44. 

Dosky, K. N. (2007). Effect of Formaldehyde Treated Concentrate on Productive 

Performance and Some Blood Biochemical Parameters in Karadi Sheep. 

Ph.D dissertation, College of Agriculture and Forestry, University of 

Mosul. Iraq. Pp: 68. 

Dosky, K. N., Sulaiman N. H. & Hidayet, H. M. (2014). Fattening and Some Carcass 

Characteristics of Karadi Lambs Raised on Concentrate or Pasture. 

Journal of Biology, Agriculture and Healthcare. 4 (11): 1-4. https://n9. 

cl/msi0o 
Eliya, J., & Juma, K. H.  (1970). Birthweight, weaning weight and milk production 

in Awassi sheep. Tropical Agriculture, Trindad. 47, 321-324. 

https://www.cabdirect.org/cabdirect/abstract/19710400018  

Fahim, A. A. T. (1985). Some Economic Traits in Awassi and Karadi Sheep in 

Northern Iraq. Master’s thesis, College of Agriculture, University of 

Baghdad. (In Arabic).  

Ghoneim, K. E., Kazzal, N. T. & Abdallah, R. K. (1974). Some wool 

characteristics of Karadi sheep in northern Iraq, Journal of Agricultural 

Science, 83, 171–174. https://n9.cl/h6f8z 
Guirgis, R. A., Kazzal, N. T., Haddad M. S. & Abdallah, R. K. (1987). A study of 

some wool traits in two coarse wool breeds and their reciprocal crosses. 

The Journal of Agricultural Science, 90, 495-501. https://doi.org/10.1017/ 

S0021859600056008 

Hama, A. A. (2007). An Evaluation of Karadi Sheep Fleece in Sulaimani 

Governorate. PhD dissertation, University of Sulaimani. Sulaimani. 

Kurdistan Region. Iraq. Pp 31-34-38.  

https://www.researchgate.net/%20publication%20/309321138
https://www.researchgate.net/%20publication%20/309321138
https://www.researchgate.net/publication%20/259%20438%20457
https://www.researchgate.net/publication%20/259%20438%20457
https://agris.fao.org/agris-search/search.do?recordID=EG8400196
https://www.researchgate.net/publication/301342355
https://www.cabdirect.org/cabdirect/abstract/19710400018
https://n9.cl/h6f8z
https://doi.org/10.1017/%20S0021859600056008
https://doi.org/10.1017/%20S0021859600056008


Mesopotamia Journal of Agriculture, Vol. 50, No. 4, 2022 (127-138) 

137 

Imam, S.A. & Mohammed, M. H. (1986). Growth of Karadi lambs during the 

suckling period. ZANCO 4: 63-74. (In Arabic). https://eurekamag.com/ 

research/015/971/015971776.php  

Juma, K. H, & Alkass, J. E., (2000). “Sheep in Iraq”, ACSAD, AS, P232, 2000, 

ACSAD, Damascus, Syria. Pp 1-14- 44- 46-54.  

Karym Ch. M., Al-Rawi,  A. A. & Karim, G. M. (2019). Growth performance and 

carcass traits of Karadi growing lambs. SHORT COMMUNICATION. 

World Scientific News. 123 :265-273. https://n9.cl/ntq5x  
Khalaf, F. M. & Oray, KH. A. D. (2021). Growth performance, carcass 

characteristics and cost of gain of Awassi and Karadi lambs slaughtered at 

different weight. Journal of University of Duhok., Agri. and Vet. Sciences. 

24 (2): 134-145. https://doi.org/10.26682/ajuod.2021.24.2.13 

Khoshnaw A. H. H. & Hussein, A. A. (2014). The study of some physical wool 

characteristics in Karadi ewes depending on fiber type ratio. Tikrit Journal 

for Agricultural Sciences, 14 (1), 216–228.     https://www.iasj.net/iasj /art 

icle/92388     

Kutaibani, H.I., 1981. Effect of Different Feeding Levels of Concentrates During late 

Gestation on growth of suckling Karadi lambs. M.Sc. thesis, College of 

Agriculture, University of Suleimaniah Iraq.   

Mahmood, A. B., Arif, M. K., Sadq, S. M., Alhoby, A. A., & Abdurahman, S. A. 

(2018). Effect of different levels of selenium on the carcass characteristics 

of Karadi lambs. Iraqi Journal of Veterinary Sciences. 32 (1): 41-48. 

http://www.vetmedmosul.org/ijvs   

Mohammed M. M., Saleh, H. H., & Mahmood, A. B. (2018). Effect of feeding 

frequency on some growth performance, some carcass characteristics and 

chemical meat composition. Journal of Zankoy Sulaimani. 55-65. Special 

Issue, 2nd Int. Conference of Agricultural Sciences. https://www. 

researchgate.net/publication/332720069   

Mohammed, A. K., Murad, O. N. & E. W. Shukor (1987). Effect of age and weight 

of dam on lambing performance and lambs growth in Karadi sheep. Iraqi 

Journal of Agricultural Sciences. ZANKO, 5 (SUPPLEMENT): 65-72.  

Mohammed, Layla. T. (2008). Computing Adjustment Factors for Growth Traits in 

Karadi Sheep. M.Sc. thesis, College of Agriculture, University of Duhok. 

Kurdistan Region, Iraq. Pp 42.  

Mohammed, M.H., (1982). A Study on Some Factors Affecting Milk Production and 

Composition in Karadi Sheep. M.Sc., College of Agriculture, Univiversity 

of Salaheldin, Arbil. Iraq.  

Muhammed, Sh. J. (2016). A Comparative Study on the Effect of Kisspeptin vs. eCG 

on Reproductive Performance and Some Blood Profile of Karadi Ewes. 

M.Sc. thesis, College of Agriculture, University of Sulaimaniyah, 

Kurdistan Region Iraq. Pp 59. 

Omar C.A., Yousif, A.N., Arif, M.K., & Zahir, H.G. (2019). Effect of ground 

flaxseed on the carcass characteristics of Karadi male lambs. Iraqi Journal 

of Veterinary Sciences, 33, (1) :93-98.10.33899/ijvs.2019.125517.103  
Oramari, R. A. S. (2009). Genetic Evaluation of Karadi Sheep Using Some 

Productive Traits. PhD dissertation, University of Duhok. Kurdistan 

Region. Iraq. Pp 77. 

https://eurekamag.com/%20research/015/971/015971776.php
https://eurekamag.com/%20research/015/971/015971776.php
https://n9.cl/ntq5x
https://doi.org/10.26682/ajuod.2021.24.2.13
https://www.iasj.net/iasj%20/art%20icle/92388
https://www.iasj.net/iasj%20/art%20icle/92388
http://www.vetmedmosul.org/ijvs
http://dx.doi.org/10.33899/ijvs.2019.125517.1039


Mesopotamia Journal of Agriculture, Vol. 50, No. 4, 2022 (127-138) 

138 

Pedway, A. J. & Alkass, J. E. (2011). Studies on the attainment of puberty in Karadi 

ewes lambs. 1. Effect of level of protein on age and weight at puberty. 

Journal of  Duhok University, ( Agriculture And Veterinary 

Sciences)14(2):104-110. https://www. researchgate.net/ publication/ 299 

840674   

Ridha, S. H. (1979). Chemical Studies on Karadi Sheep and Local Goats Milk. M.Sc. 

thesis, College of Agriculture, University of Sulaimaniyah, Iraq. (In 

Arabic).  

Sabbagh, H. R., Ahmad, N. N., Almufti, A. J., & Kazzal, N. T. (1986). Studies on 

environmental factors and genetics of grease fleece weight of Iraqi sheep. 

1. Some environmental factors affecting grease fleece weight and body 

weight after shearing. ZANKO, 4:67-76. (In Arabic).  

Sefdeen, S. M., & Alkass, J. E. (2009). Effect of castration and slaughter weight on 

some fattening performance and carcass characteristics of Karadi lambs. 

Journal of Duhok University. 12:95-101. https://www.researchgate.net 

/publication/301349820  

Shukor, E.  V.  (1989).  A  Comparative  Study  for Some Growth Characteristics of 

Karadi and Hamdani  SheepM.Sc. thesis, College  of  Agriculture  and  

Forestry. University of Mosul. in Arabic.  

Zinalabidin, M. & Öztürk, A. (2017). Fleece Yield and Same Characteristics of 

Karadi Sheep. Selcuk Journal of Agriculture and Food Sciences, 31 

(3):142-146. DOI: 10.15316/SJAFS.2017.46 

 

 

http://dx.doi.org/10.15316/SJAFS.2017.46

