
Al-Anbar J. Vet. Sci., Vol.: 9 No. (2), 2016                                         ISSN: 1999-6527 
 

94 

A study of some factors affecting fertility, fecundity and twining rate in 
local and Cyprus goats 

A. A. Amnate
*
, Q. S. Mohammed

**
, Z. M. Mahdi

***
, A. J. Mahdi

**
, H. M. Jaffar

**
, 

M. M. Sammen
**

 and R. A. Hamd 
*
College of Veterinary Medicine/ University of Karbala  

**
Collage of Agriculture/ University of Karbala 

***
Collage of Agriculture/ University of Dialay 

****
Collage of Science of Women/ University of Baghdad 

Abstract 
Analysis of 195 records of goats presented in ruminants research station, which 

belonged to General directorate of Agricultural Research in the 2013 production year. 
The records belonged to 59 local goats and 136 cyprus goats. The age of goats ranged 
between 2-8 years. The aim of study to know the effect of some factors affecting 
fertility, fecundity and twining rate in local and Cyprus goats. The results showed that 
the fertility, fecundity and the twining rate were 77.96%, 167.39% and 60.86% in local 
goats respectively. While the parameters were 80.14%, 194.44% and 69.72% 
respectively. There was no significant difference in fertility rate between different 
breeds. While there was a significant difference (P<0.01) in fecundity and in twining 
rate (P<0.05) for the Cyprus goats as compared with local goats. There was a high a 
significant difference (P<0.01) the weight of the mother at the insemination on the three 
traits. There was no significant effect of month of insemination on fertility rate, While 
there was a high significant (P<0.05) in twining rate at the months of insemination. 
There was a significant effect (P<0.01) of mother age on all traits understudy.   
Keywords: goat, fertility, fecundity, twining rate, weight of goat, insemination month, age.   
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لبحما ًللملتمبل ًللتاب م ًللةيام ًلل امم ًللبحم  ً محطم  فم  للمماز ًللمببم  سمل ًا 591 بيانما  تحليم  تم 
سمل ًللمماز ًللربب م ًتبل حم 521ًً،ًللمحلم  للمماز  سمل  19 للتم ًت م اًللم 3152ًًلل بلزي ًللسن ًلالنتالي ً
همماف ًللابلسمم ًلم بفمم ًتمم ايبًب ممفًلل  لممم ًفمم ًنسممب ًلل  مم ب ً لل  مم ً،ً(ًسممن ل 8ً-3لزمممابًللم مم ل ًبممي ً 

،ًلظةمب ًللنتمماانًل ًللنسمب ًللما يمم ًلل  م ب ً لل  مم ً م مما ًللت أميم ًللممماز ًللمحلم ً للربب مم  م ما ًللمم الال ً
ً%99.91ً،519.29ً،11.81ً،81.58ً،598.88ً،19.93لل الال ًللت أمي ًللماز ًللمحل ً للربب م ًاانم ً 

(ً ل ًي لاًفمب ًم نم بًبالنسمب ًل مل ًلل  م ب ًبمي ًللملمم زتي ًللم بلايتي ًزلم ًللمبل ًمم ًل ًللمماز ًزل ًللت لل 
(ًفمممم ً ممممل ًلل  مممم ً فممممب ًم ن يمممم P<0.01ً  لامممم ً لمممماًفممممب ًم نمممم بًزممممال ًًمتلمممم  ًحسممممابياًللربب مممم ًامممما 

 P<0.05)ًحلمممم ،ً  لمممماًتمممم ايبًم نمممم بًزممممال ًفمممم ًم مممما ًللمممم الال ًللت أميمممم ًللممممماز ًللربب مممم ًزلمممم ًللممممماز ًللم
 P<0.01 زما ً لم اًفمب ًم نم بًفم ً مل ًلل  م ب ًنتيلم ًً(ًل   ًلال ًزناًللسملااًزلم ًلل ملا ًللما  ،ً تبمي

(ًبمممي ً مممةببًللسممملااًل مممل ًلل  ممم ً فمممب ًم نممم بP<0.01ً لتممم ايبً مممةبًللسممملااً لاممم ً لممماًفمممب ًم نممم بًزمممال ً
 P<0.05ًزمممبًلال ًفممب ًم نمم بًزممال ً (ًلممما ًللمم الال ًللت أميمم ،ً امما ًلتمم ايبP<0.01ً ًزلمم ًلميممصًلل مملا)

ًللماب س .ًً
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Introduction 
The goats was considered one of first animal domesticated by human being. The goats 

nearly distributed all over the world. Its varied in their presentation, concentration according to 
environmental, geographical, economical and social conditions. The numbers of goats all over 
the world about 1005 millions at 2013, and the huge numbers are presents in Asia and then in 
Africa, while the numbers of goats in Iraq about 1-6 million following the numbers of sheep and 
cattle (FAO, 2013). The goat charachrized by their requirement of simple food and 
management. In addition to their ability of twining birth, high ability of feed conversion, early 
sexual puberty, long productive life, performance of rearing ability, feeding on ration not 
consumed by other animals and their low price beside their variability in production, that is why 
the goats called the cow of poor man. In Iraq there are three breeds of goats, mountain Black 
goats, long hair goats and local Black goat (1). Cyprus breed goats were imported to Iraq at 
2006 by the Ministry of Agricultural and managed in Ruminant Research station in order to 
distribute this type of goats. Reproductive performance considered as one of basic principle of 
goats management and other farm animals. The reproductive performance well desired, in 
addition to production of milk and hair. When the meat production is the main target, the 
reproductive performance became the most important traits for animal production (2). The 
fertility which is a percentage of the number of pregnant female to the total numbers of female 
inseminated with males, while, fecundity expressed as a percentage of the numbers of kids 
percentage doe (female) or (for 100 female) percentage year, and the mean of twining birth; the 
numbers of twining birth to the total numbers of female given birth, and the percentage of some 
important indices for reproductive performance (2). These indices affected by several factors; 
genetic and environmental factors. The aim of the study to know the numbers of factors (genetic 
groups, weight of mother, month of season and age of the mother) affecting fertility, fecundity, 
the mean of twining birth, and their effect on reproductive performance for local and Cyprus 
goats. 

Materials and Methods 
The study was conducted on Ruminants Research Station that belonged to General 

Directorate of Agricultural Research, that located on the west of Baghdad during the 
production year of 2013. Analysis of 195 records of goats presented in the station. The 
record belonged to 59 local goats and 136 Cyprus goats. The age of the goats ranged 
between 2 to 8 years. The animals were divided into four groups according to their 
weight; the animals weighed before insemination; The first group including animals that 
have a weight of 20-30 Kg, the second group included the animals having 30-40 kg. The 
third group included a weight of 40-50 kg, while the fourth group included the weight 
of 50-60 kg and more. The breeding season begins at the station in October (10) and 
ended at the end of November (11). Each herd were divided into groups, each group 
contained 15 Doe/ for each Buck in order the insemination have been done naturally, 
every inseminated Buck for each group from the same genetic group. The number of 
each inseminated Buck have been recorded. After the animals were getting birth. The 
numbers of female showed birth, and the non pregnant, types of birth (single or twin), 
and the total numbers of kids for each genetic group were taken. The fertility rate, 
fecundity and twining rate were taken according to the following equations: 

Fertility= 
No. of female give birth 

×100 
Total no. of female inseminated by male 

 

Fecundity= 
Total numbers of kids 

×100 
No. of female give birth 

 

Twining rate= 
No. of twining birth 

×100 
No. of female give birth 

Statistical Analysis: A program of SAS-Statistical Analysis System (2012) were 
used to analyze the data, to study the effect of various factors on percentages of 
reproductive traits under the study. A comparison between percentages and significant 
difference using Chi-square test-X

2
.   

Results and Discussion 
Table (1) showed there was no significant difference between different genetic groups in 

the fertility rate but are thematically, the fertility in Cyprus goats was higher than in local goats 
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(80.14 % vs 77.96) respectively, while there was a high a significant effect (P<0.01) of genetic 

group on fecundity. There were a significant difference between Cyprus goats (194.44%) and 

the local goats (167.39%). Also the genetic group showed an effect on twining rate. There was a 

significant difference (P<0.05) in twining rate between Cyprus goats (69.72%) and local goats 

(60.86%). The results showed that the Cyprus goats are the best in certain traits as compared 

with the local goats. Similar observations have been made by (4) in comparison between Anglo-

Nubian, Shami and local Dhofair in Oman, when the Shami showed a high twining rate (80%) 

as compared with other goat breed. Also it showed a fecundity of 1.8%, while the fertility nearly 

in the three breeds. Similar results have been found by (5) during his study on local and Shami 

breeds, The percentage of fertility, fecundity and twining rate is higher in Shami than in local 

goats. It has been observed (6) that the imported Shami goats having a higher reproductive traits 

(fertility, fecundity and twining rate) as compared to mature local goats. These results in 

agreement with other observations by several investigators (7, 8) whom showed that the Shami 

goats having a higher reproductive traits as compared with the local goats. It has been reported 

by (9). Who study the reproductive traits (fertility, fecundity and twining rate) of two breeds of 

goats (Baladi and Boer) in Egypt and he found that the Baladi breed has a higher fertility and 

fecundity as compared with Boer breed, While the Boer breed has a higher twining rate than the 

Baladi breed. Table (2) showed the effect of weight of the dam in the percentages of 

reproductive traits. It was found that there was a high significant difference (P<0.01) in all 

reproductive traits especially group 4 with a weight of 50-60Kg. This might be due to the dam 

with this weight might be able of provisions all the requirement for fertilization, multiple 

pregnancy and the parturition of healthy kids, because they have a complete anabolism of the 

body with large size that give them the superiority. It has been demonstrated by (10) that 

increase in the body weight of female at the time of insemination leads to increase infertility and 

fecundity in Jamnapari goats when the weight of female increase more than 50 kg. also showed 

that an increase infertility in Barbari goats which give a high percentage of 63.3% at a weight of 

50-54 kg. (11) investigated that a decrease in body weight of about 1.04 pound leads to a 

decrease of fertility in a percent of 0.5%, the correlation factor between fertility% and the 

weight of body at insemination is a highly significant (P<0.01). It reaches 0.88. It has been 

found by (12) that there was a high significant difference (P<0.01) of dam weight at the time of 

insemination on fecundity of goat when it reaches about 2.24 in goat with a weight of 19-20kg. 

It has been explained by (13) in a study of four breed of sheep (Columbia, Polypay, 

Rambouillet, Targhee) in the U.S.A  that there was a high significant difference (P<0.01) of 

weight at the time of insemination on fertility rate, also he found that the weight at the time of 

insemination have a positive effect on fecundity and twining rate. In a study by (14) he found a 

high significant effect (P<0.01) of weight on fecundity of Black Bengal goats in India , when 

the goats with a weight more than 20.5kg having a higher reproductive traits than that of lesser 

weight. This might be due to their ability to develop multifetuses and finally give more twins 

due to the expansion of their body. It has been observed (15) that there is an increase in fertility 

rate in Awassi ewes when there is an increase in body weight at the time of insemination. Table 

(3) showed no significant difference between the months of insemination (October and 

November) in fertility trait, while the fecundity showed high significant (P<0.01) effect between 

the months of insemination (mating), when the fecundity is higher at November (192.66%) as 

compared at October (171.73%). Also the results showed that the twining rate was significantly 

higher (P<0.05) in November (70.64%) than in October (58.69%) respectively. This might be 

due to fact that most of the mating occurred in November was in between the Cyprus goats 

which is characterized by high fecundity and twining rate that reflected on the effect of 

insemination month, while there was no significant difference in fertility rate between 

insemination months. It has been found by (16) in a study on Cashmere does in Australia that 

there was a significant difference between the mating period of February 21 and April 21 in the 

fertility trait while non-significant in fecundity trait.  A study (17) on a local herd of Iraqi goat 

showed that there were a significant effect of mating season on fertility, fecundity and twining 

rate if the year divided into four season. It has been demonstrated (18) that there was a high 

significant effects of the month of the birth on fecundity trait, which might be limited on the 

inseminating month in Zaraibi goat in Egypt. It has been found by (19) that there was a 
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significant difference in fertility trait resulted from the mating (insemination) period during their 

study on Saanen goats in Turkish, when the mating at halter of September is more better at the 

beginning of the August, with no significant in fecundity trait at the same study. It has been 

observed by (20) that mating month have nearly significant (P<0.01) on fertility trait on their 

study on payoya goats in Spanish, when May month is the better in fertility rate as compared 

with March, April and July. (21) showed no significant difference between two mating periods 

(rainfall and dry periods) during a year on the fertility and fecundity traits in a Dwarf sheep at 

West Africa. Table (4) showed a high significant difference (P<0.01) in fertility, fecundity and 

twining rate in a goat with 6 years of ago having fertility rate of 86.36% and twining rate of 

84.21% and a goats of 5 years old with a fecundity of 216.00%. The superiority of goats at 5-6 

years old in the reproductive traits might be due their bodies become completely well developed 

so that their food in take will be metabolized for the production and development of the fetuses. 

In addition the well developed body leads to an increase in body size and litter size and their 

ability of development a numbers of fetuses and produces more kids than goats with early age. 

This results were in agreement with (22) who found the higher fertility rate in the local goats 

were at age of 4.9 years. (8) observed a high significant effect (P<0.01) of the old of the goat on 

fertility trait. It has been showed by (23) that there was a significant effect of the old of the goat 

(P<0.05) on fertility, when they are study on Saanen goats in Turkish with on age of 5 years 

having the better traits as compared with other ages understudy. It has been observed by (24) 

that there was a significant effect (P<0.05) of goats age on fecundity rate, where the higher ages 

showed the better fecundity as compared other ages. This is in accordance of (25) who showed 

that the age of goat had a significant effect (P<0.05) on fecundity in meat producing goats in 

U.S.A. with an age of 5 years of high in all traits. While (26) found goats with 6 years old was 

superior with a high significant difference (P<0.01) during their study to 5 breeds of goats in 

Mexico. Similar observations have been made by (17), who found a high significant of age 

(P<0.05) on twining rate with a goat having an age of 5 years and more during their study on 

local Iraqi goats. Also (27) showed that a goat with 5 years old having a higher twining rate as 

compared with lower age in Turkish goats. (28) showed no significant effect of age on fecundity 

in a local Iraqi goats, Shami goat and their crosses. While (29) showed no significant effect of 

age of goats on fertility, fecundity and twining rate during his study on a herds of long hair 

Turkish goats.  

Table (1) Showed the effect of genetic group on percentages of reproductive 
performance indices  

Genetic 
group 

Total No. of 
dam 

No. of dam 
give birth 

Total No. 
of kids 

No. of 
twin birth 

Fertility% Fecundity% 
Twining 
rate% 

Cyprus 136 109 212 76 80.14 194.44 69.72 
Local 59 46 77 28 77.96 167.39 60.86 

The value of X2     0.892 N.S 13.661** 5.027* 
* Significant (p<0.05). ** Significant (p<0.01). 

Table (2) Showed the effect of dam weight on percentages of reproductive 
performance indices  

Dam weight 
Total No. of 

dam 
No. of dam 
give birth 

Total No. 
of kids 

No. of 
twin birth 

Fertility% Fecundity% 
Twining 
rate% 

Group 1 13 9 12 3 69.23 133.33 33.33 
Group 2 53 40 66 23 75.47 165.00 57.50 
Group 3 72 58 103 38 80.55 177.58 65.51 
Group 4 57 48 108 40 84.21 225.00 83.33 

The value of X2     6.228** 18.947** 11.429** 
** Significant (p<0.01) 

Table (3) Showed the effects of insemination month on% of reproductive 
performance indices  

Insemination 
month 

Total No. of 
dam 

No. of 
dam give 

birth 

Total No. 
of kids 

No. of 
twin birth 

Fertility% Fecundity% 
Twining 
rate% 

October 60 46 79 27 76.66 171.73 58.69 
November 135 109 210 77 80.74 192.66 70.64 

The value of X2     1.184 N.S 8.315** 4.991* 
* Significant (p<0.05). ** Significant (p<0.01). 
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Table (4) Showed the effects of dam age on percentages of reproductive 

performance indices 
Age of dam 

(year) 

Total No. of 

dam 

No. of dam 

give birth 

Total No. 

of kids 

No. of 

twin birth 
Fertility% Fecundity% 

Twining 

rate% 

2 55 41 66 21 74.54 160.97 51.21 

3 28 24 44 17 85.71 183.33 70.83 

4 25 21 35 12 84.00 166.66 57.14 

5 29 25 54 18 86.20 216.00 72.00 

6 22 19 39 16 86.36 205.26 84.21 

8 36 25 51 20 69.44 204.00 80.00 

The value of X2     9.254** 17.362** 10.749** 
** Significant (p<0.01). 

References 
1. Alkass, J. E.; Al-Jalili, Z. F. & Aziz, D. E. (1993). Sheep and Goats principles of 

production and breeding. College of Agriculture. University of Baghdad. 

National Library Printing and Publishing Press (Baghdad/ Iraq). 

2. Alkass, J. E. & Abdul Razzak, F. S. (1982). Goat Production. University of Al 

Mosul. Department of University presses. 

3. SAS. (2012). Statistical Analysis System, User's Guide. Statistical. Version 9.1
th

 ed. 

SAS. Inst. Inc. Cary. N.C. USA. 

4. El-Hag, M. G.; Azam, R. S. & Al-Habsi, R. S. (2000). Effect of system of 

management and genotype on reproductive performance of goats in Oman. 

Tropicultura, 18(3): 139-144. 

5. Idris, S. M.; Ageel, H. M. & Abdullah, A. N. (2009). Production and reproductive 

perform mar comparison of native and Shami goats in semi intensive 

production system. Iraqi J. Agric., 14 (1): 31- 40.    

6. Ageel, H. M.; Taha, S. A.; Idris, S. M. & Abdullah, A. N. (2009). Some 

Reproductive characteristics in native and imported Goat in Iraq Iraqi J. 

Agric., 14 (8):94-100. 

7. Ayied, A. Y. (1996). Effect of Crossing Iraqi Local Goat with Shami and Saanen 

Goats on Kid Performance and Some Economical Characters. Ph.D. Thesis, 

College of Agriculture, University of Basrah. 

8. Al-Karmah, M. A. (1999). Fertility and Prolificacy and Some of the Factors 

Affecting Them in Goats. M.S. Thesis, College of Agriculture, University of 

Baghdad. 

9. Abd-Allah, S.; Salama, R.; Mohamed, M. I.; Mabrouk, M. M.; El-Kady, R. I.; Kadry, 

A. I. & Ahmed, S. M. (2015). A comparative study on reproductive and 

productive performance of Boer and Baladi goats raised under similar 

environmental conditions in Egypt. Int. J. Chem. Tech. Res., 8(9): 225-236. 

10. Prakash, A. L.; Saini, V. S.; Vihan, V. S.; Tiwari, S. B. & Khan, B. V. (1986). 

Factor affecting litter size and sex ratio in Jamnapari and Barbari goats. 

Indian J. Anim. Sci., 56:684-687. 

11. Podisi, B.; Waldron, D. F.; Sheiton, M. S. & Lupton, C. J. (1998). Relationship 

among production traits in Angora goats. Research reports sheep and goat. 

wool and mohair. September. Texas Agriculture experiment station. 

12. Hoque, M. A.; Amin, M. R. & Baik, D. H. (2002). Genetic and non-genetic causes 

of variation in gestation length, litter size and litter weight in goats. Asian-

Aust. J. Anim. Sci.,15(6): 772-776. 

13. Gaskins, C. T.; Snowder, G. D.; Westman, M. K. & Evans, M. (2005). Influence of 

body weight, age, and weight gain on fertility and prolificacy in four breeds 

of ewe lambs. J. Anim. Sci., 83:1680-1689. 

http://www.iasj.net/iasj?func=search&query=au:%22S.%20M.%20Idris%20%20%20%D8%B3%D8%AC%D8%A7%D8%AF%20%D9%85%D8%B2%D9%8A%D8%AF%20%D8%A7%D8%AF%D8%B1%D9%8A%D8%B3%22&uiLanguage=en
http://www.iasj.net/iasj?func=search&query=au:%22S.%20M.%20Idris%20%20%20%D8%B3%D8%AC%D8%A7%D8%AF%20%D9%85%D8%B2%D9%8A%D8%AF%20%D8%A7%D8%AF%D8%B1%D9%8A%D8%B3%22&uiLanguage=en
http://www.iasj.net/iasj?func=search&query=au:%22S.%20M.%20Idris%20%20%20%D8%B3%D8%AC%D8%A7%D8%AF%20%D9%85%D8%B2%D9%8A%D8%AF%20%D8%A7%D8%AF%D8%B1%D9%8A%D8%B3%22&uiLanguage=en
http://www.iasj.net/iasj?func=search&query=au:%22H.%20M.%20Ageel%20%20%D8%AD%D9%85%D9%88%D8%AF%20%D9%85%D8%B8%D9%87%D8%B1%20%D8%B9%D8%AC%D9%8A%D9%84%22&uiLanguage=en
http://www.iasj.net/iasj?func=search&query=au:%22S.%20A.%20Taha%20%20%D8%B5%D8%A7%D8%AF%D9%82%20%D8%B9%D9%84%D9%8A%20%D8%B7%D9%87%22&uiLanguage=en
http://www.iasj.net/iasj?func=search&query=au:%22S.%20M.%20Idris%20%20%20%D8%B3%D8%AC%D8%A7%D8%AF%20%D9%85%D8%B2%D9%8A%D8%AF%20%D8%A7%D8%AF%D8%B1%D9%8A%D8%B3%22&uiLanguage=en


Al-Anbar J. Vet. Sci., Vol.: 9 No. (2), 2016                                         ISSN: 1999-6527 
 

99 

14. Haldar, A.; Pal P.; Datta, M.; Paul, R.; Pal, S. K.; Majumdar, D.; Biswas, C. K. &  

Pan, S. (2014). Prolificacy and Its Relationship with Age, Body Weight, 

Parity, Previous Litter Size and Body Linear Type Traits in Meat-type 

Goats. Asian Aust. J. Anim. Sci., 27(5): 628-634. 

15. Al-Saigh, M. N.; Al-Jalili, Z. F. & Nima, H. F. (2002). Assess the reproductive 

performance of the female Awassi Lambs on some hormonal systems. Al- 

Qadisiya J. Sci. Vet. Med., 1(2):45-51. 

16. Gherardi, S. G. & Johnson, T. J. (1990). Effect of time of joining on the 

reproductive performance of cashmere does. Journal Proceedings of the 

Australian Society of Animal Production, 18: 479. 

17. Al-Jalili, Z. F.; Al-Azzawi, W. A. & Essa, E. A. (2001). Some non-genetic factors 

affected Fertility and Prolificacy in Local Goats. Iraqi J. Vet. Sci., 14 (2):95-

106. 

18. Hamed, A.; Mabrouk, M. M.; Shaat, I. & Bata, S. (2009). Estimation of genetic 

parameters and some non-genetic factors for litter size at birth and weaning 

and milk yield traits in Zaraibi goats. Egyptian J. Sheep & Goat Sci., 4 (2): 

55-64. 
19. Murat, Y.; Gunes, E.; Bardakcioglu, H. E.; Turgay, T. & Tufan, A. (2011). Effect of BCS at 

Mating on Some Reproductive Performance of Saanen Goat under Raised Semi 

Intensive Conditions. J. Anim. Vet. Adv., 10 (22): 2909-2912. 

20. Francisco, A.; Olga, G.; Rafael, T. & José-Alfonso, A. (2014). Artificial 

insemination in Payoya goats: factors affecting fertility. Anim. Prod. Sci., 

54(3): 356-362. 

21. Adelodun, O. F. (2015). Reproductive traits among Black, White and Brown West 

African Dwarf sheep. Livestock Research for Rural Development, 27 (2). 

22. Al Majmai, S. M. (1998). Use of some hormonal systems in the manifestations of 

the reproductive performance of the domestic goat. M.S. Thesis, College of 

Agriculture, University of Baghdad. 
23. Đnce1, D. & Köker, A. (2011). The effect of estrus synchronization on the reproductive 

characteristics of Turkish Saanen goats and growth characteristics of kids under 

extensive conditions. Afr. J. Agric. Res., 6(26): 5715-5719. 

24. Webb, E. C. & Mamabolo, M. J. (2004). Production and reproduction 

characteristics of South African indigenous goats in communal farming 

systems. South  Afr. J. Anim. Sci., 34 (Sup. 1): 236-239. 

25. Browning, R.; Leite-Browning, M. L. & Byars, M. (2011). Reproductive and health 

traits among Boer, Kiko, and Spanish meat goat does under humid, 

subtropical pasture conditions of the southeastern United States. J. Anim. 

Sci., 89(3): 648-660. 

26. Meza-Herrera, C. A.; Serradilla, J. M.; Muñoz-Mejías, M. E.; Baena-Manzano, F. 

& Menendez-Buxadera, A. (2014). Effect of breed and some environmental 

factors on body weights till weaning and litter size in five goat breeds in 

Mexico. Small Rumin. Res., 121(2-3): 215-219. 

27. Memiş, B. & Mürsel, K. (2012). Fertility and Milk production characteristics of 

Saanen Goats raised in Muş Region. Kafkas Univ. Vet. Fak. Derg., 18 (3): 

351-358. 

28. Al-Salman, M. H.; Al-Ali, S. B. & Numan, A. E. (2009). The influence of some 

genetic and non-genetic factors on prolificacy in local and Damascus goats 

and their crosses. Al-Anbar J. Agri. Sci., 7 (3):137-143. 

29. Atay, O.; Gökdal, Ö. & Eren, V. (2010). Reproductive characteristics and kid 

marketing weights of hair goat flocks in rural conditions in Turkey. Cuban 

J. Agri. Sci., 44(4):353-358. 

http://iasj.net/iasj?func=search&query=au:%22Mudhaffar%20N.%20AL-Saigh%20%20%D9%85%D8%B8%D9%81%D8%B1%20%D9%86%D8%A7%D9%81%D8%B9%20%D8%A7%D9%84%D8%B5%D8%A7%D8%A6%D8%BA%20%20%22&uiLanguage=en
http://www.cabdirect.org/search.html?q=do%3A%22Proceedings+of+the+Australian+Society+of+Animal+Production%22
http://www.cabdirect.org/search.html?q=do%3A%22Proceedings+of+the+Australian+Society+of+Animal+Production%22
http://scialert.net/asci/author.php?author=Murat&last=Yilmaz
http://scialert.net/asci/author.php?author=Gunes&last=Erdogan
http://scialert.net/asci/author.php?author=H.%20Erbay&last=Bardakcioglu
http://scialert.net/asci/author.php?author=Turgay&last=Taskin
http://scialert.net/asci/author.php?author=Tufan&last=Altin

