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  ١٤٢٩  ٢٠٢٢: رقم الإيداع 
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א
  صفحة

  القسم العربي: أولاً
  الإنتاج النباتي

   صنف عباسيVitis vinifera Lواليوريا في الصفات الثمرية وكمية الإنتاج للعنب تأثير التسميد الورقي بمستويات من الزنك 
  ٣ .......................................................... ونجم عبود جاسم،فاروق فرج جمعة ، وليد عبد الغني الراوي

  

  القسم الإنجليزي: ثانياً
 الإنتاج الحيواني

  )الملخص العربي (عودية ف مع أرانب الجبلي الس-مكونات الذبيحة والأنسجة وسمات نوعية اللحم في مشروع جين لخط
  ٨..........................................و إم بازيليقا ، إم إل قارسي، سليمان ن الدبيب، ماهر ح خليل، علي م السيف

 في ماشية اللبن تحت نظام الرعي     ) التكاثري(تأثير العليقة  التكميلية القائمة علي  اليوريا و المولاس علي مجمل كفاءة التغذية والأداء التناسلي               
  )الملخص العربي(

  ١٤ ...............................................................و بيريرا أي إن إف، بيريرا إي آر كي، س اوثايثاس إ
  الطب البيطري

  البقري وجراثيم باستوريلا ملتوسيدا في عجول الحليب في منطقة القصيم بالمملكة العربية السعودية             ١-الإصابة المزدوجة بفيروس هيربس     
  )الملخص العربي(

  ٢٣ ..............................................................................................مساعد أحمد الضبيب
  )الملخص العربي (هـ١٤٢٦غنام المستوردة والمحلية الجاهزة للذبح خلال موسم حج دراسة وبائية عن مرض السل الكاذب في الأ

  ٣٢ ....................................  و شوكت عبد اللطيف،عاطف أصغر، أسامة حسانين، طارق ظفر، بسام مشاط   
 هرمون إنطلاق الهرمـون     –  F2α البروستاجلاندين   –تقيم برنامج التوافق المكون من هرمون إنطلاق الهرمون المنبه للمناسل           

  )الملخص العربي (لمنبه للمناسل في النعاج الرحماني الودقية واللاودقيةا
  ٣٩ ..................................................................عبداللطيف نيارو  أحمد مصطفي علي، سالم فهمي، 

  
  

 )هـ١٤٣٠محرم / م ٢٠٠٩يناير ( بالإنجليزية ٣٩-١ ص  ص بالعربية،١١-١ص  ، ص)١(، العدد )٢(الد مجلة العلوم الزراعية والبيطرية، جامعة القصيم، 
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 )هـ١٤٢٩محرم / م ٢٠٠٨يناير ( ، ١١- ٣ص  ، ص)١(، العدد )٢(الد مجلة العلوم الزراعية والبيطرية، جامعة القصيم، 
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  تأثير التسميد الورقي بمستويات من الزنك واليوريا في الصفات الثمرية

   صنف عباسيVitis vinifera Lوكمية الإنتاج للعنب 
  

   وفاروق فرج جمعة ونجم عبود جاسم،وليد عبد الغني الراوي
   جامعة بغداد، كلية الزراعة،قسم البستنة

  

  )م٩/٥/٢٠٠٩م؛ وقبل للنشر ٨/٢/٢٠٠٩قدم للنشر (

 
א٢٠٠٤٢٠٠٥אLאאאאאא.ملخص البحث 

אאאאFאEאאF،١٠٠،٢٠٠LEאF٢٥}٠٪،
٥٠}٠E٪אאא،אW 

אאאאאאאF٢٠٠LH٥٠}٠٪
Eאא٠٠}١٦٪،٧٦}١١٪،٣٨}١٥٪،٧٤}١٠٨٤}٦٪،א،א

،١٠٠אאאא٥٨}٢١٪،٧٦}١٤٪،١٠}٩٪،٨٣}٨٪،
٠٧}٦٪אאKאאאאאאא

אאאאK 
،،،،K: الكلمات المفتاحية 

 
 
 
 
 



٤ ...، وآخرون وليد عبد الغني الراوي

 قدمةالم
אאאאאאVitisא

١٤אFא،٢٠٠٠EVitaceaeא١٠٠٠א
אאאF،א٢٠٠٥אKEאאאאאאאאPH

 F٥}٧–٥}٨ Eא א א 
F،א١٩٨٨KEאאאא

אאאאF،١٩٩٤אEF،א١٩٩٤אE
FGravrilov, 1985EאאאאFAl-Sahaf, et al. 1993E

א٥}٠٪אאKF،א٢٠٠٢אE
אאאא

٥٠אKF،א٢٠٠٢אEא
אאאאאK 

FStover, 1999Eאאאאא
 FRighetti and Sanchez, 2005 Eאאא א  K

אאאאאאאאאא
אאאאאK 

  
  واد وطرائق العملمـال

אאאאL٢٠٠٤٢٠٠٥א
א א     א אא   א  אא  א 

?K?אאאא٩אF٣C٤E
א٠–٣٠،٣٠ J٦٠،٦٠–٩٠אאאאFא

١Eאאאא١٠
١٠LKאאאאאF،١٠٠،٢٠٠
LEאאF،٢٥}٠٪،٥٠}٠E٪אאאKא

אאאאFRCBDEאאאK



٥ ...تأثير التسميد الورقي بمستويات من الزنك واليوريا في الصفات الثمرية

אאאאFTween 20EF١LEאא
אא  א א א  א   K  א א  א 

אאאאאאKאאאW 
١ J אאF٢LKE 
٢ J אאN,P,Kאאאאא

אSpectrophotometerאאMicrokjeldalאא
FlamephotometerK 

٣ J אאLK 
٤ J אLK 
٥ J אLK 
٦ J ١٠٠K 
٧ J אאאK 
٨ J אאאK 

 אאאאLSD
٠٥}٠F،אא١٩٨٨אKE 

  

  .لبستان بعض الصفات الكيماوية والفيزيائية لتربة ا.)١(رقم دول الج
  سم/العمق

  الصفات
٩٠ - ٦٠  ٦٠ – ٣٠  ٣٠ – ٠  

  ١٣,١٢  ١٣,٣٥  ١٤,١٧  ٪الطين 

  ٨,٤٦  ١٠,٤٠  ١٢,٥٢  ٪الغرين 
  مفصولات
  التربة

  ٧٨,٤٢  ٧٦,٢٥  ٧٣,٣١  ٪الرمل 
 مزيجية رملية مزيجية رملية  مزيجية رملية  النسجة

  ١,٢١  ١,٧٠  ١,٧٥  ٪المادة العضوية 
  ٢,٢٥  ٢,٥٠  ٢,٨٥  م/ التوصيل الكهربائي ديسمتر

  ٧,٨٥  ٧,٨٧  ٧,٨٩  )pH(درجة تفاعل التربة 
  ٨٩,١١  ٩٧,٩٥  ١٠٠,٤٧  كجم/مجمالبوتاسيوم الجاهز 
  ١٠،٣٠  ١٠،١٠  ١٢،١٤  كجم / مجمالفسفور الجاهز 

  ٠،٠٨  ٠،١٢  ٠،١٥  ٪النتروجين الكلي 
  ١٥٢  ١٥٥  ١٦٠   تربةكجم / جمالكلس 



٦ ...، وآخرون وليد عبد الغني الراوي

  ةالنتائج والمناقشـ
  بمستويات من الزنك واليوريا على المساحة الورقية والمحتوى المعدني للأوراق تأثير التسميد الورقي :أولا

אאF٢Eאאאא
אא،אאאF٢٠٠H٥٠}٠٪Eא

٣٩}١١٧٠}١١٢Lאאאאאא
א٦٦}١٠٠٣}١١٢LאאKא

אאאאאאF٢٠٠H٥٠}٠٪
Eאא٨٣}١٧٦}١٪אאא

אאא٨٦}٠،٩٢}٠K٪ 
אאאאאאא

F٢٠٠H٥٠}٠٪Eאא٢٧}٠،٣٣}٠٪אא
אאאאאא٢١}٠،٢٥}٠٪

אאKאאאאאאF
٢٠٠H٥٠}٠٪E٩١}١،٨٨}١٪٣٨}١،٤١}١אא
אאאאאאאאא

אאאאאF،א١٩٩٧E
F،א٢٠٠٢אKEאאאFNPKEא
F،א١٩٩٧EאNPK K 
  
، النسبة المئوية للنتروجين والفـسفور والبوتاسـيوم في         )شجرة/٢م( تأثير الرش بالزنك واليوريا في معدل المساحة الورقية          .)٢(رقم  دول  الج

  .)م٢٠٠٥-٢٠٠٤(لموسمي الأوراق 
معدل المساحة الورقية 

  )شجيرة/٢م(
  النسبة المئوية
  للنيتروجين

  النسبة المئوية
  للفوسفور

  النسبة المئوية
  المعاملات ت  للبوتاسيوم

 م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤
  ١,٤١  ١,٣٨  ٠,٢٥  ٠,٢١  ٠,٩٢  ٠,٨٦  ١١,٠٣  ١٠,٦٦  المقارنة  ١
  ١,٤٦  ١,٤٢  ٠,٢٨  ٠,٢٥  ١,٠٦  ٠,٩١  ١١,٢٦  ١٠,٨٣  ٪٠,٢٥يوريا  ٢
  ١,٥٢  ١,٤٦  ٠,٢٨  ٠,٢٥  ١,٣٢  ١,٠٦  ١١,٣١  ١٠,٨٥  ٪٠,٥٠يوريا  ٣
  ١,٤٨  ١,٤٤  ٠,٢٧  ٠,٢٤  ١,٠١  ٠,٩٠  ١١,٢٣  ١٠,٨١  لتر/ممج ١٠٠زنك   ٤
  ١,٥٠  ١,٤٣  ٠,٢٩  ٠,٢٥  ١,١٥  ٠,٩٢  ١١,٢٨  ١٠,٨٤  لتر/ممج ٢٠٠زنك   ٥



٧ ...تأثير التسميد الورقي بمستويات من الزنك واليوريا في الصفات الثمرية
   .)٢(رقم دول تابع الج

معدل المساحة الورقية 
  )شجيرة/٢م(

  النسبة المئوية
  للنيتروجين

  النسبة المئوية
  للفوسفور

  النسبة المئوية
  تالمعاملا ت  للبوتاسيوم

 م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤

٦  
  لتر /ممج ١٠٠زنك 

   يوريا٪٠,٢٥+
١,٧١  ١,٦٢  ٠,٢٩  ٠,٢٦  ١,٤٤  ١,٢٥  ١١,٤٠  ١٠,٩٦  

٧  
  لتر/ممج ٢٠٠زنك  

   يوريا٪٠,٢٥+
١,٧٩  ١,٦٥  ٠,٣١  ٠,٢٦  ١,٤٩  ١,٤٠  ١١,٥٩  ١١,٠٣  

٨  
  لتر/ممج ١٠٠زنك  

   يوريا٪٠,٥٠+
١,٨٥  ١,٨٤  ٠,٣٣  ٠,٢٧  ١,٦٩  ١,٦٦  ١١,٦٧  ١١,٣٤  

٩  
  لتر/ممج ٢٠٠زنك  

   يوريا٪٠,٢٥+
١,٨٨  ١,٩١  ٠,٣٣  ٠,٢٧  ١,٧٦  ١,٧٦  ١١,٧٠  ١١,٣٩  

L.S.D ٠,٣٣  ٠,٢٦  ٠,٠٧  ٠,٠٥  ٠,٣٧  ٠,٤٢  ٠,٢٨  ٠,٣٦ ٠،٠٥  

  
  تأثير التسميد الورقي بمستويات من الزنك واليوريا على الإنتاج الثمري وخصائصه: ثانياً

אF٣EאאF٢٠٠H٥٠}٠٪E
٦٦}١٥٠٧}١٧LאאF١٠٠H٥٠}٠٪E

א٥٠}١٣א٠٤}١٤LK
אא١}٤١٥אאא

٩}٤٣٦אאF١٠٠H٥٠}٠٪Eא
אא٤}٣٧١٧}٣٨٠K

אLאאF٢٠٠H٥٠}٠٪Eא٨٢}٣٩٥٢}٤٠
אF١٠٠٠H٥٠}٠Eאא

א٥١}٣٤١٤}٣٧K١٠٠א
F٢٠٠H٥٠}٠٪E٧}٣٩٦٠٠}٣٩٣אא

F١٠٠H٥٠}٠٪EאאF٢٠٠H٢٥}٠٪E
א٢}٣٥٨١}٣٦١K 

  א       א     א   א 
אא אאאאאא



٨ ...، وآخرون وليد عبد الغني الراوي

       א א  א א אF ،א٢٠٠٢א E F، א
٢٠٠٢EFא،١٩٩٧Eאא אא

אאאKאא
אאFRighetti and Sanchez, 2005Eאאאא

אאKFGrant and Glozerm, 2006Eאאאאא
אאאאאאאאK

FStover, et al. 1999Eאאאאאא
אאאאאאאK 

  
 حبـة   ١٠٠، عدد العناقيد للشجرة ومعدل وزن       )جم( تأثير الرش بالزنك واليوريا في معدل كمية الحاصل، وزن العنقود            .)٣(رقم  دول  الج

  .)٢٠٠٥-٢٠٠٤(لموسمي ) جم(

  المعاملات
كمية الحاصل 

  )شجرة/كجم(
  معدل وزن

  )جم(العنقود 

  معدل عدد
  شجرة/العناقيد

  )كرمة(

  معدل وزن
    )مج(حبة ١٠٠

 م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤ م٢٠٠٥ م٢٠٠٤  
 ٣٦١,١  ٣٥٨,٢  ٣٧,١٤  ٣٤,٥١  ٣٨٠,٧  ٣٧١,٤ ١٤,٠٤ ١٣,٥٠  الشاهد ١
 ٣٧٢,٤  ٣٦٣,١  ٣٧,٢٩  ٣٤,٨٢  ٣٩٣,٢  ٣٨٢,٢ ١٤,٥٥ ١٣,٦١  ٪٠,٢٥يوريا ٢
 ٣٧٥,٨  ٣٧٠,٨  ٣٧,٣٣  ٣٥,٩٥  ٣٩٧,٥  ٣٨٥,٠ ١٤,٧٨ ١٣,٨٥  ٪٠,٥٠يوريا ٣
 ٣٧٠,٧  ٣٦١,٦  ٣٧,٥٥  ٣٤,٧٨  ٣٩٠,٠  ٣٨٨,٧ ١٤,٦٤ ١٣,٥٥  لتر/مجم١٠٠زنك  ٤
 ٣٧٠,٤  ٣٦٦,٥  ٣٧,٧١  ٣٤,٨٠  ٣٩١,٧  ٣٨٩,٣ ١٤,٧٠ ١٣,٥٦  لتر/مجم٢٠٠زنك  ٥
 ٣٧٨,٥  ٣٧٦,٠  ٣٨,٢١  ٣٦,١١  ٤١١,٥  ٣٩٤,٢ ١٥,٦٤ ١٤,٠٣  يوريا٪٠,٢٥+ ppm ١٠٠زنك  ٦
 ٣٨٨,٦  ٣٨٤,١  ٣٨,٧٠  ٣٧,٤٣  ٤٢٠,٣  ٣٩٦,٥ ١٦,٠٨ ١٤,١١   يوريا٠,٢٥٪ +ppm ٢٠٠زنك  ٧
 ٣٩٠,٥  ٣٩٣,٤  ٤٠,٣٣  ٣٩,٤٥  ٤٣١,٥  ٤١١,٥ ١٦,٧٥ ١٥,٣٢   يوريا٪٠,٥٠ +ppm ١٠٠زنك  ٨
 ٣٩٣,٠  ٣٩٦,٧  ٤٠,٥٢  ٣٩,٨٢  ٤٣٦,٩  ٤١٥,١ ١٧,٠٧ ١٥,٦٦   يوريا٠,٢٥٪ +ppm ٢٠٠زنك  ٩

L.S.D ١٠,٥٠  ١٢,٣٣  ١,٢٢  ١,٨٥  ١٤,٥٠  ١١,٠٠  ٠,٦١  ٠,٥٣  ٠،٠٥ 

  

  .ن الزنك واليوريا بالنسبة المؤية للسكريات الكلية والحموضة الكلية تأثير التسميد الورقي بمستويات م:ثالثا
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  .)٢٠٠٥-٢٠٠٤( تأثير الرش بالزنك واليوريا في النسبة المئوية للسكريات الكلية والنسبة المئوية للحموضة الكلية لموسمي .)٤(رقم دول الج

  ٪الحموضة الكلية   ٪السكريات الكلية 
  المعاملات ت

  م٢٠٠٥  م٢٠٠٤  م٢٠٠٥  م٢٠٠٤
  ٠,٦٣٥  ٠,٦١١  ١٥,١٥  ١٥,٥٣  الشاهد ١
  ٠,٦٣٧  ٠,٦٣٣  ١٥,١١  ١٥,٥٠  ٪٠,٢٥ يوريا ٢
  ٠,٦٤٠  ٠,٦٤٠  ١٥,٠٣  ١٥,٥١  ٪٠,٥٠يوريا ٣
  ٠,٦٤١  ٠,٦٣٥  ١٥,١٢  ١٥,٥٢  لتر/مجم١٠٠زنك  ٤
  ٠,٦٤٣  ٠,٦٣٧  ١٥,١٣  ١٥,٥٢  لتر/مجم٢٠٠زنك  ٥
  ٠,٦٥١  ٠,٦٤١  ١٥,٠١  ١٥,٥٠   يوريا٪٠,٢٥+١٠٠زنك  ٦
  ٠,٦٥٨  ٠,٦٤٣  ١٤,٩٧  ١٥,٤٩   يوريا٪٠,٢٥+٢٠٠زنك  ٧
  ٠,٦٦٢  ٠,٦٥٥  ١٤,٩٥  ١٥,٤٨  يوريا ٪٠,٥٠+١٠٠زنك  ٨
  ٠,٦٨٤  ٠,٦٧١  ١٤,٩٤  ١٥,٤٨   يوريا٪٠,٢٥+٢٠٠زنك  ٩

L.S.D      ٠,٠٦  ٠,٠٤  ٠،٠٥  N.S N.S 

  
  المراجع

تأثير التغذية الورقية بسماد النهرين في كمية ونوعية حاصل العنـب  ) "م١٩٩٧ (أبو ضاحي، يوسف محمد وجبار عباس الدجيلي   
)Vitis vinifera L. (لد مجلة العلوم الزراعية العراقيةف ديس العتر ومحتواه من المغذيات، للصن٢٨ ا ،)٤٠- ٣١) : ١.  

 مديرية دار الكتب للطباعة والنشر، جامعة الموصل، وزارة         دليل تغذية النبات  ) م١٩٨٨ (أبو ضاحي، يوسف محمد ومؤيد أحمد اليونس      
 .التعليم العالي، العراق

تأثير الرش بالمنغنيز والحديد والزنـك في حاصـل         ) "م١٩٩٤ ( سلمان راهي ونور الدين شوقي علي      الدجيلي، جبار عباس وحمد االله    
 .١١٧-١٠٩) : ١ (٢٤، الد مجلة العلوم الزراعية العراقية، "صنف ديس العتر) .Vitis vinifera L(العنب 

، مطبعة جامعة الموصل، وزارة التعليم العالي       اعيةتصميم وتحليل التجارب الزر   ) م١٩٨٨ (الراوي، خاشع محمود وعبد العزيز خلف االله      
 .والبحث العلمي، العراق
، كليـة   رسـالة ماجـستير   ،  "دراسة مواصفات ضروب صنف العنب ديس العتر في العراق        ) "م١٩٩٤ (الراوي، وليد عبد الغني أحمد    

 .الزراعة، جامعة بغداد، العراق



١٠ ...، وآخرون وليد عبد الغني الراوي
من العنب ) كمالي(باليوريا والبورون في كمية الحاصل وخصائص الثمار للصنف تأثير موعد الرش ) "م٢٠٠٢ (الراوي، وليد عبد الغني   

)Vitis vinifera L."( ،لد مجلة العلوم الزراعية العراقية٣٣، ا) ٩٤ – ٨٩) : ٣. 
لمركب مواصفات الهجين الناتج من التضريب بين صنفي العنب العباسي وتومسن سيدلس وا           ) "م٢٠٠٥ (الراوي، وليد عبد الغني أحمد    

 .، كلية الزراعة، جامعة بغداد، العراقأطروحة دكتوراه، "على ثلاثة أصول من العنب الأوربي
 .، وزارة التعليم العالي والبحث العلمي، جامعة الموصل، العراق الجزء الأول–إنتاج الأعناب ) م٢٠٠٠ (السعيدي، إبراهيم حسن

على كميـة الحاصـل     ) النهرين(ير عدد مرات الرش بالمحلول المغذي       تأث) "م١٩٩٤ (الصحاف، فاضل حسين وجبار عباس الدجيلي     
 .١٣٩-١٢٣) : ٣ (٢٥، الد مجلة العلوم الزراعية العراقية، "ونوعيته في صنف العنب شدة بيضاء

تحسين مواصفات العنقود والحبات في صـفات العنـب         ) م٢٠٠٢ (الصحاف ، فاضل حسين، زينب صباح لازم وزهير علي العامل         
 . والفلوراتون) النهرين( بالرش بالمحلول المغذي كمالي

 ـ  ) "م٢٠٠٢ (القوامي، صباح محمد جميل، عباس محسن سلمان ومحمد عباس سلمان           في بعـض    Fe و Zn و N و GA3تأثير الرش بالـ
 .٧٦-٧١) ٤ (٣٣، الد مجلة العلوم الزراعية العراقية، " صنف أسود ديالى.Ficus carica Lالصفات الفسلجية لثمار التين 
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Effect of Foliar Application With Some Level of Zinc and Urea on Yield 
and Fruit Characters in Grape Vitis vinifera L. CV. Al-Abbasi 

 
W.A. Al-Rawi, F.F. Jumaa, and N.A. Jassim 
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Abstract. This study was conducted in a private orchard at Abu Ghraib/Baghdad during the growing seasons 2004 and 2005 on grape CV. 
abbasi trained on wires by using pergolas system to investigate the influences of foliar application with Zinc and Urea in growth and yield 
and its quality. Zinc was used at (0\100\200mg\L) while Urea was used at (0\0.25%\0.50%). Data indicated that foliar spray with Zinc and 
Urea improved the leaf area, yield and some fruit characters specially the treatment with 200 mg/L Zinc and 0.50% and the increment was 
16%, 11.76%, 15.38%, 10.74% and 6.84% for the first season and 21.58%, 14.76%, 9.10%, 8.83% and 6.07% for the second season for the 
characters : the total yield, bunch weight, the number of bunch, the weight of 100 berries and leaf area. The same treatment significantly 
increased the percentage of Nitrogen, Phosphorus and Potassium in the leaves, while this treatment significantly  reduced the total sugar. 
 
Key words: Foliar application, zn, urea, grape, abbasi, fruit characters 
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Abstract. A five-year crossbreeding project involving Spanish maternal line called V-line (V) and Saudi Gabali (S) rabbits was carried out to 
produce 14 genetic groups of V, S, ½V½S, ½S½V, ¾V¼S, ¾S¼V, (½V½S)2, (½S½V)2, (¾V¼S)2, (¾S¼V)2, ((¾V¼S)2)2, ((¾S¼V)2)2, 
Saudi 2 (synthetic maternal line), and Saudi 3 (synthetic paternal line). A total number of 2770 rabbits produced by 91 sires and 402 dams 
were used to evaluate carcass components, tissue composition and meat quality traits. A generalized least square procedure was used to 
estimate additive and heterotic effects (direct, maternal, and grand-maternal). The estimates of direct additive effects were significant and in 
favour of V line rabbits for the majority of the traits studied, ranging from 3.8 to 9.0% for slaughter and edible carcass components, 3.4 to 
10% for non-edible traits, -3.1 to 9.8 % for tissues compositions, and -14.9 to 2.5 % for meat quality traits. Maternal additive effects were 
significantly in favour of V line by 1.66% for meat ether extract (11.1% relative to the average of the V line and Gabali as purebreds). 
Grand-maternal additive effects were not significant in most traits studied except for dry matter and ash contents in meat. The effect of the V 
line was found higher than that of the Gabali by 0.5% and 1.39%, respectively (0.7% and 15.4% of the respective averages of the pure 
breeds). Heterosis estimated for non-edible traits were mostly positive and only significant for head weight (direct and grand-maternal 
heterosis), fur weight (grand-maternal heterosis), lung weight (maternal and grand-maternal heterosis) and visceral weight (maternal and 
grand-maternal heterosis). The estimates were small relative to the average of purebreds reaching 6.4% as maximum value. Estimates of 
direct, maternal and grand-maternal heterosis for meat weight were found to be consistent and positive (3.9, 4.5 and 5%, respectively) 
associated with  significant direct heterosis for fat weight (12.2%), maternal heterosis for meat bone ratio (4.5%), and maternal and grand-
maternal heterosis for dry matter in meat. The estimates of direct heterosis for protein content in meat were significantly positive (1.4%), but 
the estimates for grand-maternal heterosis were significantly negative (-2.1%). For fat content in meat, the estimates of direct (-8.3%) and 
maternal heterosis (-11.9%) were significant, while for ash content, the estimates for maternal (23.7%) and grand-maternal heterosis (30.1%) 
were significantly positive.  
 
Keywords: Rabbits, crossbreeding, carcass and meat quality, additive effects, heterosis. 
 

 
 



A.M. Al-Saef, et al. 4 

Introduction 
 

Reports on genetic analysis for carcass components and meat quality for rabbits raised in hot climates are scarce. 
Since 2000, a co-operative rabbit project was established between Saudi Arabia and Spain. The V-line rabbits 
used in this project were imported from Universidad Politécnica de Valencia in Spain to develop new lines of 
meat rabbits convenient for hot climate (Khalil et al, 2007). Line V was, then crossed with a local breed named 
Saudi Gabali. Currently, these synthetic lines have reached F7 progeny. In this project, genetic analyses for some 
traits such as litter size, lactation traits, feeding traits and semen parameters have been genetically evaluated 
(Khalil et al., 2004, 2005). Carcass components have not been studied. The objective of the present study was 
mainly to evaluate, genetically, carcass and meat quality traits as influenced by the additive and heterotic effects 
(direct, maternal, and grand-maternal).  
 

Material and Methods 
 
Animals and crossbreeding plan 

Five-years crossbreeding project involving a desert Saudi Gabali (S) and a Spanish V-line (V) rabbits was 
started in September 2000 in the experimental rabbitry, College of Agriculture and Veterinary Medicine, Al-
Qassim University in Saudi Arabia. Eighty pedigreed does and sixteen pedigreed bucks of V-line rabbits were 
imported from Universidad Politécnica de Valencia (Spain) in September 2000. V-line is a maternal rabbit line 
selected for number of young weaned per litter for 21 generations (Estany et al., 1989), while Saudi Gabali is a 
Saudi breed raised under the desert conditions, especially in Najd area, and rabbits of this breed are characterized 
by litter size of 6-8 young, mature body weight of 3.2-3.8 kg and the ability to survive and adapt to produce and 
reproduce under hot environment. Details of housing, feeding, procedures and crossbreeding plan used in the 
project to form new synthetic lines were described by Khalil et al. (2007). This crossbreeding plan permitted 
simultaneous production of 14 genetic groups of V, S, ½V½S, ½S½V, ¾V¼S, ¾S¼V, (½V½S)2, (½S½V)2, 
(¾V¼S)2, (¾S¼V)2, ((¾V¼S)2)2, ((¾S¼V)2)2, Saudi 2 [synthetic maternal line with a genetic structure of 
((¾V¼S)2)2) interse mated] and Saudi 3 [synthetic paternal line with a genetic structure of ((¾S¼V)2)2 interse 
mated].The bucks were randomly assigned to mate the does naturally with the restriction to avoid the mating of 
animals with common grandparents. A total number of 2770 rabbits produced by 91 sires and 402 dams were 
slaughtered. 
Data set 

Data obtained in this study have been recorded from November 2000 until July 2005. At 12 weeks of age, 
rabbits were slaughtered and hot carcasses were weighed and dressing percentages were calculated. The head, 
fur, offal (representing heart + liver + kidneys) and viscera were also weighed. For lean composition traits, the 
right half of the carcass was separated into lean, fat and bone. Lean of each half was separated and prepared for 
chemical analysis. Dry matter (using an air-evacuated oven for 16 h), crude protein (N x 6.25), ether extract and 
ash in the lean were determined according to the A.O.A.C. (1990). 
Statistical analysis and estimation of crossbreeding genetic parameters 

The animal model (in matrix notation) used for analysing carcass and meat quality traits was: 
y= Xb + Zaua + Zcuc + e 

Where, y = vector of observed trait for the slaughtered rabbit, b= vector of fixed effects of genetic group 
of slaughtered rabbit (14 levels), and year-season of birth of the  slaughtered rabbit (20 levels), sex, parity order 
of the doe (five levels), and litter size at birth (9 levels); ua = vector of random additive effect of the individual 
rabbit, uc = vector of random effects of the litter in which the animal was born (non-additive litter common 
effect); X, Za and Zc = incidence matrices relating the records to the fixed effects, additive genetic effects, and 
common litter environment, respectively; and e = vector of random residual effects.  

Var(ua)= Aσ2
a, where A is the numerator relationship matrix, Var(uc)= Iσ2

c and Var(e)= Iσ2
e.Variance 

components of the random effects were estimated using MTDFREML software of Boldmann et al. (1995). 
Heritability estimates and common litter effects for different traits used in this study were given in Al-Saef et al. 
(2007). These estimates were used to solve the corresponding mixed model equations, obtaining solutions for the 
genetic group means and their error variance–covariance matrix, using the PEST program (Groeneveld, 2006). A 
procedure of generalized least squares (GLS) was applied to get the estimates of the crossbreeding genetic 
parameters using the following linear model: 

y = Xb + e,   Var(y) = V 
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Where, y was the vector of estimated groups means, given as difference to the second genetic group (Saudi 
Gabali) ; X was a incidence matrix relating y to b (Dickerson, 1992), b was the vector of estimable crossbreeding 
genetic parameters, e was the vector of residual effects, and V was the error variance-covariance matrix of y. The 
components of b were the difference between direct additive effects between V and G (D=DV-DS), the difference 
between maternal  additive effects between V and G (M=MV-MS)), the difference between grand-maternal 
additive effects between V and G (GM=GMV-GMS), direct (HI), maternal (HM), and grand-maternal (HGM) 
heterosis. 
   
 

Results and Discussion 
 

Direct, maternal and grand-maternal additive effects  
The estimates of direct additive effects were significant for the majority of traits (Table 1). In general, the 

effects for V line were higher than the effects for Saudi Gabali, but the effects for dry matter and ash contents in 
the meat were higher for Saudi Gabali. The percentages of these effects ranged from 3.8 to 9.0% for slaughter 
and edible carcass components, 3.4 to 10% for non-edible carcass components, -3.1 to 9.8 % for tissues 
compositions, and -14.9 to 2.5 % for meat quality traits. 

The maternal additive effect was significant only for ether extract content in the meat. The difference 
between V line and Saudi Gabali was 1.66% (11.1% relative to the average of V line and Saudi Gabali as 
purebreds, Table 1). Piles et al. (2004) found that maternal genetic effects were not significant for dressing out 
percentage, drip loss weight and chilled carcass weight. The grand-maternal additive effects were only 
significant for some meat quality traits of dry matter content and ash contents in meat (Table 1). In both traits, 
the effects for V line was higher than the effect of Saudi Gabali by 0.5% and 1.39%, respectively (0.7% and 
15.4% of the respective averages of the pure breeds).  
 
Table (1). Estimates of direct, maternal and grand-maternal additive effects (differences ‘V-S’ between V and Saudi Gabali line 

effects) and their standard errors (±SE) for carcass and meat quality traits 
Direct additive  effects Maternal additive effects Grand-maternal additive effects Trait1 

Estimate ± SE %1 Estimate ± SE %1 Estimate ± SE %2 

PSW, g 123± 45* 5.3 12±44 0.5 -1±36 -0.0 
Edible carcass components:      

HCW, g 120±30* 9.0 12±29 0.9 6±24 0.5 
DP, % 2.09±0.43* 3.8 0.26±0.41 0.0 0.27±0.34 0.0 
OW, g 4.19±3.24 4.4 -0.28±3.14 -0.3 2.11±2.60 2.2 

Non-edible carcass components:      
HW, g 12.09±3.78* 5.5 2.63±3.66 1.2 -1.14±3.02 -0.5 
FURW, g 7.54±5.99 3.4 7.02±5.83 3.1 1.52±4.87 0.7 
LW, g 9.66±2.00* 10.0 -2.05±1.97 -2.1 -0.05±1.67 -0.0 
VW, g 29.2±9.9* 7.7 -16.2±9.6 -4.3 5.4±7.9 1.4 

Tissues composition in the carcass:     
MW, g 61±22* 6.2 18±21 1.8 2±18 0.0 
BW, g 26±8* 9.8 -1±8 -0.4 -0±7 -0.0 
FW, g  0.25±2.29 1.0 0.78±2.21 3.1 -0.75±1.84 -3.0 
MBR                -0.12±0.12 -3.1 0.06±0.12 1.6 0.02±0.10 0.5 

Meat quality traits:      
DM, % -0.99±0.30* -3.3 -0.35±0.29 -1.2 0.50±0.24* 1.7 
CP, %++ 1.87±0.91* 2.5 -1.34±0.90 -1.8 -0.65±0.75 -0.9 
EE, %++ -0.06±0.87 -4.0 1.66±0.87* 11.1 -0.80±0.74  -5.3 
Ash, %++ -1.34±0.60* -14.9 -0.38±0.58 -4.2 1.39±0.49* 15.4 

1 PSW= Pre-slaughter weight, HCW= Hot carcass weight, DP= Dressing percent, OW= Offal weight, HW= Head weight, FURW= Fur 
weight, LW= Lung weight, VW= Viscera weight, MW= Meat weight, BW= Bone weight, FW= Fat weight, MBR= Meat to bone ratio, DM= 
Dry matter, CP= Crude protein, EE= Ether extract; 2Percentage of the difference referred to the average of the values for V line and Saudi 
Gabali breed; *significant at α=0.05. 
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Direct, maternal and grand-maternal heterosis 
Estimates of direct, maternal and grand-maternal heterosis are shown in Table 2. For edible carcass 

components, estimates of direct heterosis were not significant, but for maternal heterosis the estimates were 
positively significant for hot carcass weight and dressing percentage. However, the relative importance of these 
effects were practically negligible (2.4 and 1.3%). For grand-maternal heterosis, the estimates were significant 
for pre-slaughter weight (96 g, 4.0%) and dressing percentage (-0.70% and -1.3% relative to purebreds). The 
opposite signs for pre-slaughter weight and for dressing percentage explained the non significance heterosis 
obtained for hot carcass weight (Table 2). All these results showed that the chance to improve edible components 
of the carcass by crossing could be limited. However, most estimates of heterosis obtained from experiments in 
USA, Egypt and France (Lukefahr et al., 1983; Brun and Ouhayoun, 1989; Afifi et al , 1994; Khalil and Afifi, 
2000) indicated that crossbreeding in rabbits was associated with little improvement in the carcass performance.  
 
Table (2). Estimates of direct, maternal and grand-maternal heterosis and their standard errors (±SE) for carcass and meat quality traits. 

Direct heterosis Maternal heterosis Grand-maternal heterosis Trait! 

Estimate ± SE %2 Estimate ± SE %2 Estimate ± SE %2 

PSW, g 42±23  1.8 31±22 1.3 96±28* 4.0 
Edible carcass components:      
HCW, g 28±15 2.1 32±15* 2.4 30±18 2.3 
DP, % 0.39±0.21 0.7 0.71±0.21* 1.3 -0.70±0.26*       -1.3 
OW, g 3.07±1.62 3.2 0.51±1.60 0.5 3.89±2.00 4.1 

Non-edible traits:      
HW, g 5.13±1.88* 2.4 2.98±1.87 1.4 5.81±2.32* 2.7 
FURW, g 5.13±3.03 2.2 1.38±2.98 0.6 11.80±3.73* 5.3 
LW, g 0.61±1.06 0.6 4.55±1.03* 4.6 4.69±1.28* 4.7 
VW, g -0.9±4.9 -0.0 18.3±4.9* 4.8 24.4±6.1* 6.4 

Tissues composition in the carcass:     
MW, g 38±11* 3.9 44±11* 4.5 49±14* 5.0 
BW, g 3±4 1.1 -1±4 -0.4 7±5 2.6 
FW, g 3.04±1.14* 12.2 -1.24±1.13 -5.0 1.73±1.41 6.9 
MBR 0.07±0.06 1.8 0.17±0.06* 4.5 0.06±0.07 1.6 

Meat quality traits:      
DM, % 0.06±0.15  0.2 0.50±0.15* 1.7 0.79±0.18* 2.6 
CP , % 1.04±0.45* 1.4 -0.18±0.46 -0.2 -1.59±0.59* -2.1 
EE, % -1.25±0.44* -8.3 -1.79±0.45* -11.9 -0.83±0.58 -5.5 
Ash, % 0.37±0.0.29 4.1 2.13±0.29* 23.7 2.71±0.37* 30.1 

1 See table 1; 2 Percentage of the heterosis referred to the average of the values for V line and Saudi Gabali breed. NS= non-significant, 
*significant at α=0.05. 
 

Concerning non-edible traits, heterosis estimates were mostly positive and only significant for head 
weight (direct and grand-maternal heterosis), fur weight (grand-maternal heterosis), lung weight (maternal and 
grand-maternal heterosis) and viscera weight (maternal and grand-maternal heterosis). These estimates relative 
to the average of the purebreds were small reaching 6.4% as maximum value. Also, the positive signs of 
heterosis obtained for these traits were economically unfavorable. In reference to heterosis for tissue composition 
of the carcass, the estimates of direct, maternal and grand-maternal heterosis for meat weight were found to be 
consistent and positive (3.9, 4.5 and 5%, respectively). Estimates of direct heterosis for fat weight (12.2%) and 
the maternal heterosis for meat bone ratio (4.5%) were significant (Table 2). Heterosis for meat quality traits 
seemed more important, increasing a little in dry matter content since maternal and grand-maternal heterosis 
were significant. In average, the estimates of direct heterosis for protein content in meat were significantly 
positive (1.4%), but the estimates for grand-maternal heterosis were significantly negative (-2.1%). For fat 
content in meat, the estimates of direct (-8.3%) and maternal heterosis (-11.9%) were significant, while for ash 
content the estimates for maternal (23.7%) and grand-maternal heterosis (30.1%) were significantly positive.  
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Conclusions 
 
1. Differences in direct additive effects were frequent for  the studied traits and generally in favor of V line, 

while maternal and grand maternal additive effects were less important and only appeared to be significant in 
some meat quality traits. 

2. Heterosis found in this experiment are of small importance, particularly for edible carcass components and 
non edible traits. For the traits related to the tissue compositions, the importance was consistent, and for meat 
quality traits the importance was considerable. 
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   ف مع أرانب الجبلي السعودية-مكونات الذبيحة والأنسجة وسمات نوعية اللحم في مشروع جين لخط

  
  )٣( و إم بازيليقا،)٢(إم إل قارسيا، )١(سليمان ن الدبيب، )١(ماهر ح خليل، )١(علي م السيف

F١Eאאאא،אא،א،אאא 
F٢Eא،אF٣E،א 

  
F٧L٣L٢٠٠٩؛٩L٥L٢٠٠٩E 

 
وتم ) س( ية مع أرانب الجبـالي الـسعود      V-line تم القيام بمشروع جيني امتد لمدة خمس أعوام وينطوي علي خط أمي أسباني يسمي                .ملخص البحث 

 ,V, S, ½V½S, ½S½V, ¾V¼S, ¾S¼V, (½V½S)2, (½S½V)2, (¾V¼S)2, (¾S¼V)2تحت مـسمي  ) سلالات(مجموعات وراثية ١٤إنتاج 

((¾V¼S)2)2, ((¾S¼V)2)2,مـن  ٢٧٧٠تم إنتـاج  . وهو خط تأليفي مورث مـن الأب ٣ وهو خط تأليفي مورث من الأم وسعودي٢ وسعودي 
مهات وقد تم استعمال هذه الأرانب في تقييم مكونات الذبيحة وتركيب الأنسجة و سمات  نوعية    لتقدير تـأثير                       من الأ  ٤٠٢ أب و  ٩١الأرانب من   

 وجـد أن  V من الأرانب في كثير من السمات الرئيسية  تم استعمال طريقة. اللحم least square).   المباشر والامومي والأم الكبرى( الإضافة والتعزيز 
للذبيحة  و مكونات الذبيحة     ٪٩ إلى   ٣,٨تقديرات تأثير الإضافة المباشرة كانت معنويا في صالح السمات الرئيسة التي تمت دراستها وكانت تتراوح بين                 

لقـد  . عية اللحم لسمات نو ٪٢,٥إلى   ١٤,٩-لمكونات الأنسجة و    ٪٩,٨ إلى ٣,١- لسمات الذبيحة  الغير قابلة للأكل      ٪١٠إلى   ٣,٤، القابلة للأكل 
مقارنة مع متوسط  السلالات النقية       ٪١١,١(لمستخلص اللحوم الأثيري    ٪١,٦٦كانت التأثيرات الأمومية المضافة مؤثرة إحصائيا لصالح خط ف بنسبة           

حوم مـن المـادة الجافـة      لم تكن إضافات الأم الكبرى ذات أثر إحصائي في معظم السمات التي تمت دراستها باستثناء محتوى الل                ). لخطي ف و الجبالي   
لقـد   ).من موازي متوسط السلالات النقية٪١٥,٤و ٪٠,٧(على التوالي ٪١,٣٩ و ٪٠,٥والرماد لان تأثير خط ف كان أعلى من تأثير الجبالي بحوالي 

تعزيز  مباشر  وتعزيز بواسـطة الأم        ( سللأجزاء الغير قابلة للأكل ذات اثر ايجابي في أغلب الأحيان لوزن الرأ           ) التعزيز(وجد أن تقديرات القوة المختلفة      
تعزيز امومي  و وتعزيز     ( ووزن الأحشاء )  تعزيز امومي  و وتعزيز الأم الكبرى      ( ووزن الرئة    )تعزيز بواسطة الأم الكبرى   ( )الفراء(و وزن الفرو  ) الكبرى

إن التعزيز الامـومي وتعزيـزات الأم الكـبرى         . كأعلى قيمة ٪٦,٤لقد كانت التقديرات صغيرة مقارنة بمتوسط السلالات النقية التي إلي         ).الأم الكبرى 
ومـع  ،)٪١٢,٢(علي التوالي ومرتبط إحصائيا مباشرة  مع تعزيز وزن الـشحم             )٪٥ و ٤,٩,٤,٥( والمباشر ذو أثر متسق و موجب علي وزن اللحم        
إن تقـديرات التعزيـزات     .  الأم الكبرى في المادة الجافة للحوم      وللتعزيز الأمومي وتعزيز  ) ٪٤,٥(العظم:التعزيز الأمومي وتعزيز الأم الكبرى لنسبة اللحم      

أمـا بالنـسبة لمحتـوي      ).٪٢,١-(ولكن تقديرات تعزيزات الأم الكبرى كانت سالبة      ) ٪١,٤(المباشرة لمحتوي اللحوم من البروتين كان موجبا إحصائيا       
بينما بالنسبة للرمـاد فـان      .وهي فروق إحصائية  ) ٪١١,٩-( ز الأمومي والتعزي) ٪٨,٣-(الشحوم في اللحم فلقد وجد أن تقديرات التعزيزات المباشرة        

  .   فكانت موجبة إحصائيا) ٪٣٠,١(وتعزيز الأم الكبرى ) ٪٢٣,٧(التعزيز الأمومي 
  . التعزيز، تأثيرات الإضافة،نوعية الذبيحة واللحم، التهجين، الأرانب: كلمات مفتاحية
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Abstract. Importance of a complementary combination of concentrates and forages to increase the production of milk has been well 
documented. Recently increasing the rumen degradable protein (RDP) content in the diet to allow a better utilization of forage energy has 
been debated. In this on farm experiment, 54 multiparous Sahiwal cows in late pregnancy were fed with the following: 1) Conventional 
concentrate 2) Urea supplement and 3) Urea and fish meal supplement. All cows were managed in free grazing system and taken to the 
milking parlor twice daily for milking. Cows were fed during milking and the intake was recorded. Milk yield was recorded for each milking, 
and samples were analyzed for composition. All the reproductive events were recorded. The results suggest that partial substitution of copra 
meal with urea in molasses based concentrate would reduce the cost of  feeding while increasing the milk yield and persistency and enhance 
the reproductive performance in cows maintained on free grazing condition. 
 
Keywords: Urea, fish meal, cows, estrus detection, rumen protection. 
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Introduction 
 

Dairying becomes expensive and ruminant production systems in many parts of the world has to battle for the 
existence.  Increased cost of production as the results of lack of quality feed ingredients has aggravated the livestock 
industry. On the other hand, ever increasing demand for livestock products and intensive breeding programs lead the 
industry with improved genetic potentiality of the livestock population. This situation necessitates farmers to 
compromise between the cost and the quality of feed. Consequently cost efficiency become major concern and 
supplementation with non conventional feed sources would be one of the alternatives to curb the cost of production. 
Urea molasses based supplements have been shown to increase the feed efficiency of low quality roughages and very 
successful in many countries (Taiwo, A.A., et al., 1992; Khanal, R.C., et al., 1997; Uthayathas, S., et al., 1998, 1999; 
Waruiru, R.M, 2004).  Urea may be an economical means of providing some of the required nitrogen to ruminants. It 
has been shown that increased availability of ammonia to the micro organism in the rumen increase the feed intake and 
improves the efficiency of microbial protein synthesis (Charbonneau, E., et al., 2007). Molasses is one of the by 
products obtained from sugar industry that has large amount of soluble carbohydrate. Supplying high quality proteins 
containing essential amino acids in the form of rumen protected protein has been shown to increase the performance of 
cows (Třináctý, J., et al., 2006). Fish meal is a very good source of rumen protected protein. Fish meal contains many 
essential amino acids and shown to enhance milk production in high yielding dairy cows (Korhonen, M. et al., 2002). 
Dairy cows producing less than 10 liters of milk per day may be supported by the microbial protein synthesis and 
rumen degradable proteins, such as in the form of urea play a vital role in those production systems (Taiwo, A.A., et 
al., 1992; Mathur, O.P., et al., 1994; Noftsger, S. and St-Pierre, N. R., 2003). 

Urea molasses based supplements have a potential feeding value however the role of it on the reproductive parameters 
under grazing management in tropical environment has not been established. Therefore, current study was conducted to 
evaluate the effect of urea molasses based supplements for dairy cows under grazing condition in an on farm experiment. 
The results revealed that inclusion of fishmeal by substituting copra meal didn’t produced expected benefit due to reduced 
palatability to the supplement. Here we show that substitution of copra meal with urea and molasses improves nitrogen 
intake, milk yield and persistency and reproductive performance while lowers the cost of production.    
 

Material and Methods 
 

Cows, diets, and experimental design 
Fifty four multiparous Sahiwal cows in late pregnancy [ 2.2 ± 0.3 parity; 369 ± 23 kg of Body weight (BW); 

5.14 ±.35 kg/d of milk yield in previous lactation (mean ± SD)] were used in a randomized complete block design for 
the entire lactation. Milk yield of the previous lactation was used as a source of variation to group the cows to reduce 
the experimental error. Cows were kept in a free grazing condition on signal grass (Brachiaria brizantha) under 
coconut plantation. All cows were taken to the milking parlor twice a day at 5:30 a.m. and 3:00 p.m. for milking and 
the test supplements were fed individually during milking. Treatments were 1) Conventional concentrate as control 2) 
Urea supplement and 3) Urea and fish meal supplement (Table 1).  This experiment was designed to test a practical 
feeding program and therefore, higher nitrogen with minimum cost was provided as urea supplement. 

 
Table (1). Ingredients of experimental diets (Fresh matter basis). 

Ingredients Treatment 
 1Control (g/kg) Urea (g/kg) Fish meal urea (g/kg) 
Molasses 375 375 375 
Urea -- 40 40 
2Fish meal -- -- 30 
Copra meal 200 100 50 
Rice bran 375 435 455 
Salt 30 30 30 
3Vitamins and minerals  20 20 20 

1Conventional concentrate mixture used in the farm. All the cows in this experiment were on this supplement during the previous lactation. 
There was no supplementation during the dry period. 
2Commercially available fish meal imported from Denmark is purchased from The Colombo Forage Stores Ltd, Colombo, Sri Lanka, 
3Mineral composition (Dry matter basis): Ca = 11.05%; P = 7.36%; Na = 13.07%; Cl = 20.52%; Mg = 3.68%; K = 0.18%; S = 0.11%; Cu = 
801 mg/kg; Mn = 2,670 mg/kg; Zn = 4,009 mg/kg; Fe = 4,235 mg/kg; Co = 29.46 mg/kg; I = 80.09 mg/kg; Se = 16.57 mg/kg; vitamin A = 
360,000 UI/kg; vitamin D = 122,000 UI/kg; vitamin E = 1,215 UI/kg. 
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Measurements and sampling 
Individual feed intake was recorded daily and orts were sampled each following day. Subsamples were 

pooled by treatments per period and kept at –20°C for chemical analysis. Feed were analyzed for proximate 
composition (AOAC, 1990). Grass intake was determined by measuring the sward height before and after 24 
hours of grazing. Milk yield was recorded for each milkings, and milk was sampled fortnightly for further 

composition analyses. Milk samples were analyzed for protein content using Kjeldhal method and fat content 
using Gerber method (Kleyn, D.H., et al., 2001). After three months of introducing the test feeds, blood were 
sampled to analysis the blood urea nitrogen (Uthayathas, S., et al., 1999).  Visual observations of estrus were 
made twice daily and milk samples of cows showing signs were assayed for progesterone level for confirmation 
The milk fat was removed by centrifugation and skim milk samples analysed for progesterone Progesterone was 
estimated by the radioimmunoassay RIA method using DPC kits, supplied by IAEA (FAO, 1993). Cows 
manifesting standing estrus were inseminated commencing 60 days postpartum.  Progesterone assay was also 
used to diagnose the initial stage of pregnancy however, confirmed by palpation of the uterine tract at 40 or so 
days following breeding. All the reproductive events such as dates of first standing estrus, insemination, 
pregnancy test results, dry period and calving were recorded for individual cows and the parameters were 
calculated. Number of days to first standing heat, Number of services per conception, days open and length of 
calving interval were tabulated. 

 
Statistical analysis 

Milk yield and composition, dry matter intake and reproductive parameters were averaged for each cow. 
Data were analyzed in two-way ANOVA using the SAS (SAS Institute, 1985).  Duncan’s new multiple range 
test was used to separate the means. Reproductive parameters were analyzed in a non-parametric test because of 
the non-normal distribution of data. Results were declared significant for P < 0.05. 

 
Results 

 
Proximate composition and feed and nutrient intake are presented in Table (2). Intake of supplementary 

diets increased with increasing level of copra meal which might be due to the palatability factor. There was a 
significant difference in N intake among concentrates. 

Milk yield and 4% fat corrected milk yield are presented in Table (3).   
 
Table (2). Food intake and proximate composition of experimental diets. 

Proximate composition Control Urea Fish meal urea Grass 
Dry matter (%) 857.6±7.4 862.4±8.3 861.3±6.4 216.7±12.6 
*Crude protein a108.3±3.2 b206.3±2.4 b219.4±2.7 114.2±6.7 
*Crude fiber 70.8±4.2 65.4±3.8 61.2±4.6 436.9±12.7 
*Ether extract 61.3±1.6 54.4±1.9 58.5±1.4 105.4±4.6 
*Total ash 164.8±7.2 168.6±6.3 172.3±6.6 42.1±5.3 
Concentrate intake (kg/cow/d) a2.3±.52 b1.95±.61 c1.57±.63  
Concentrate N intake (g/cow/d) b40.8±6 a55.8±5.5 c47.4±4.6  
Grass dry matter intake (kg/cow/d) b7.84±.56 a8.85±.45 b8.27±.53  

Means with different superscripts in the same row show significant difference (P<0.05). 
*Values are as percentage of dry matter 
 
Table (3). Milk yield and fat yield of Sahiwal herd supplemented with urea molasses and fish meal in grazing condition. 

 Control Urea Fishmeal urea ±SEM 
Milk yield (kg/day/cow) b5.15 a6.94 b5.87 0.87 
Fat yield (g/day/cow) b230.1 a305.4 b264.1 64.2 
Fat corrected milk yield (kg/day/cow) b5.71 a7.635 b6.6 1.34 

There was a significant increase in the milk yield and fat production in urea supplemented cows (P<0.05). Daily milk and fat yield presented 
here represents the average of 275 days observation in each cow. Means with different superscripts in the same row show significant 
difference (P<0.05). 
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There was a significant increase in milk yield and fat yield in urea supplement compared to urea with fish 
meal supplement and control.  There was no significant difference between the control and urea with fish meal 
supplement. Actual milk yield, protein yield and 4% fat corrected milk yield were higher in urea supplement 
compared with urea with fish meal supplement or control. Neither the blood urea nitrogen nor the plasma protein 
content was affected by the treatments.  

Protein content and fat content of milk were not affected by the treatments. Treatment effects on 
reproductive performance are presented in Table (4). Days to first standing heat was in the range of 50 days and 
there was no treatment effect. Days open and calving interval were lower in urea supplement compared to urea 
with fish meal supplement or control (P<.05).  

There was no significant difference in number of services per conception in the current study. Numerous 
factors influence the number of services per conception, including time of detection of estrus and insemination. 
Nutrition seems to play a passive role on the success of service.  

  
Table (4). Reproductive parameters of Sahiwal herd supplemented with urea molasses and fish meal in grazing condition. 

   Control Urea Fish meal urea ±SEM 
Number of cows 18 18 18  
Days to first standing heat 51.6 52.5 48.3 8.58 
Services per conception 2.6 2.0 2.1 0.79 
Days open a114.5 b89.3 a108.7 18.6 
Calving interval a402.3 b374.3 a392.0 17.8 

Means with different superscripts in the same row show significant difference (P<0.05). 
 

Discussion 
 

Nitrogen intake is a product of nitrogen content and amount of concentrate ingested. Urea supplement and 
urea with fish meal supplement group had urea as a source of nitrogen that increased the N content of the 
mixture. Concentrate intake was low in urea with fish meal supplement may be due to reduced palatability 
resulted from low level of copra meal. Copra meal contains residual oil that provides an appealing feed 
ingredient for cows. In spite of higher N content in urea with fish meal supplement low level of feed intake due 
to minimum level of copra meal resulted lower N intake. Increasing the crude protein content or inclusion of 
undegradable dietary protein (UDP) did not affect the fat content of milk in this experiment. Similar results have 
been reported in previous experiment (Klusmeyer, T.H., et al., 1991).   

Increase in N intake by ruminant increases the production of ammonia in the rumen that could be utilized 
for the growth and multiplication of rumen micro organism via enhanced protein synthesis (Mathur, O.P., et al., 
1994). This increased population will cause increased microbial activity in the rumen and hasten fiber digestion 
(Uthayathas, S., et al., 1999) and possibly increase the grass intake. Increased influx of nutrients may be 
attributed for higher milk production in urea supplement. Several previous research findings also have indicated 
such improvement in milk production in response to feeding of non-protein nitrogen such as urea (Ghebrehiwet, 
T., et al., 1994). Production of milk did not affected by inclusion of UDP in this experiment, which agrees with 
recent work (Ellison, H.J., et al., 1997; Charbonneau, E., et al., 2007).  Fish meal is highly resistant to ruminal 
degradation and expected to improve the total supply and amino acid profile and, thus, increase the milk 
production. Microbial protein supply may reach the maximum and supply of UDP is beneficial for milk protein 
synthesis in high producing dairy cows (Volden, J., 1999). Cows used in this experiment are of average 
producers and possibly dependent on the microbial protein supply alone. The strategy of enhanced microbial 
activity may be increased the utilization of grass to elevate the production. 

Numerous studies indicate that the accuracy of early pregnancy diagnosis by milk progesterone is only 
about 80%.  Reasons for this include: variation in estrus cycle length between cows, estrus detection errors, 
uterine disease, ovarian dysfunction, and early embryonic mortality, to name a few. In our experiment therefore, 
this assay was used to confirm non pregnancy rather than pregnancy. The advantage of this early confirmation of 
non-pregnancy prevents the further loss of early breeding opportunities. The probability of conception may be 
negatively associated with the magnitude and severity of negative energy balance in early lactation (Nebel, R.L. 
and McGilliard M.L., 1993). However, there are some work report poor correlation between nutrition and 
services per conception (Mondal, S.C., et al., 2005).  Calving interval of Sahiwal cows found to be longer than 
standards (Thorpe, W., et al., 1994). Calving interval is a function of several factors mainly days open, number 
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of services per conception, length of postpartum anestrus and the heat detection accuracy and breeding efficiency 
(Kuhn, M.T., et al., 2006). Lower days open than other groups in urea supplement indicates higher plane of 
nutrition. Acceptable level of all the reproductive parameters in this herd irrespective of treatment suggests the 
relative adequacies of the supplements providing nutrients to the body. 

With ever increasing price of conventional feed ingredients supplementation with non conventional 
nitrogen such as urea become inevitable. Fertility parameters of a herd are one of the important factors 
determining the economic efficiency. The results of this study reveal that feeding urea to dairy cows may 
acquiesce beneficial on the reproductive performances. Thus the conventional concentrate mixture may be 
replaced by proposed urea based supplement in free grazing dairy without any adverse effect on the performance 
of cow. Further investigation is needed to draw a recommendation for partial substitution of copra meal with 
urea in molasses to be used in diets of cow. 
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  )التكاثري( تأثير العليقة  التكميلية القائمة علي  اليوريا و المولاس علي مجمل كفاءة التغذية والأداء التناسلي
  في ماشية اللبن تحت نظام الرعي

  
  )٢(و بيريرا أي إن إف، )٢(بيريرا إي آر كي، )١(اوثايثاس إس

F١E،א،،אאא 
F٢Eאא،א،א، 

  
F١٦L٦L٢٠٠٨؛١٤L١٢L٢٠٠٨E 

  
تم التوصل حـديثا إلي أن      . لقد تم سابقا التوثيق الممتاز لأهمية وأثر المزج التكميلي  للمركزات والأعلاف في زيادة إنتاجية الحليب                .ملخص البحث 

من أجـل   .البروتين المحتوي عليه الطعام  في الكرش والذي كان يعتقد بأنه يسمح بزيادة كفاءة استخدام طاقة  العلف صار مكان جدل                      زيادة هدم   
 -٢ مركزات تقليدية    -١ -: وتمت تغذيتها بالاتي   في وقت متأخر من الحمل     من الأبقار الساهولية والتي  كانت        ٥٤ذلك تم تصميم تجربة حقلية في       

ويتم . كل الأبقار تمت إدارا تحت نظام الرعي الحر وكان يتم أخذها إلي المحلب الآلي مرتان في اليوم               . وجبة سمك تكميلية  –يوريا  -٣يوريا تكميلية   
 إنتاج الحليب لكل حلبة ويتم  أخذ عينات من الحليب لتحليـل  كما يتم تسجيل . تغذية الأبقار أثناء الحلب ويتم تسجيل العلف المأكول من الطعام         

  ). التكاثرية(أيضا كان يتم تسجيل كل الأحداث التناسلية . المحتوي
اقترحت  النتائج أن الإبدال الجزئي لوجبة الكوبرا بعليقة المركزات المبنية علي اليوريا والمولاس سوف تؤدي إلي تقليل تكلفة الغذاء بينما تـؤ                       

  .              في الأبقار التي تحفظ في ظروف رعي طبيعي حر) التكاثري( كما أا أيضا تحسن الأداء التناسلي.إلي زيادة  إنتاجية واستمرارية الحليبدئ 
  حماية الكرش-كشف الشياع- أبقار - وجبة السمك- يوريا:كلمات مفتاحية
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Abstract: Bovine herpesvirus-1 infection (BHV-1) was diagnosed in calves, 4 - 15 weeks of age, in a dairy farm at Qassim region of central 
Saudi Arabia, during the spring of 2006. Fourteen calves out of a total of 70 cows and their calves died (i.e. 20% mortality rate). The clinical 
signs were severe respiratory distress, anorexia, fever and inflamed conjunctiva. On auscultation, wheeze and crepitation were heard on both 
sides of the chest. Affected calves had froth in the mouth with muco-purulent nasal and ocular discharges. Treatment with oxytetracyclin 
gave good response in few calves. Death usually occurred in 1-3 days after appearance of symptoms. Three of the calves that died of the 
disease were postmortemed. Necropsy findings were white spotted areas on the lungs that were also heavily congested and consolidated with 
frothy oedema on cut surface. Alveolar emphysema, bronchopneumonia and diffuse pleurisy were evident. The kidneys and liver were 
patchy pale in colour. Histopathological examination showed infiltration of neutrophils in the bronchioles and alveoli. Intranuclear inclusion 
bodies were found in bronchiolar and alveolar epithelium, in alveolar macrophages and in the liver cells. Coagulative necrosis was seen in 
the renal tubular epithelium. Pasteurella multocida cocco-bacilli, with its characteristic bipolar structure, were seen inside the alveoli. 
Diagnosis of BHV-1 and Pasteurella infections was confirmed by demonstration of viral antigens in the infected lung tissues by 
immunofluorescence and by microbiological methods respectively. 
 
Keywords: BHV-1, Pasteurella multocida, pneumonia, calves, Qassim, KSA. 
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Introduction 
 

Herpesvirus belongs to the family herpesviridae that includes a large number of enveloped DNA viruses, many 
of which infect humans, cattle, sheep and goats (Quinn et al., 1994; Muylkens et al., 2007). Almost all herpes 
viruses express some common antigenic determinants and many produce Cowdry's type A intranuclear inclusion 
bodies and form multinucleated syncytial cells in infected tissues. Necrosis of cells induced by viral 
multiplication usually results in neutrophils and lymphocytes infiltration (Rubin et al., 1999). 

Diagnosis of herpesvirus infection is based on demonstration of characteristic gross and microscopic 
lesions induced by the virulent infection as well as by serological tests and virus isolation (Thompson, 1988). 
Bovine herpesvirus1 (BHV-1) infection is associated with several diseases in cattle such as infectious bovine 
rhinotracheitis (IBR), infectious pustular vulvovagintis (IPV), ballanoposthitis, conjunctivitis, mastitis and 
encephalomyelitis. The virus subtypes are BHV-1-1 (respiratory subtype), BHV1-2 (genital type) and BHV1-3 
(encephalitic type) (Quinn et al., 1994). 

Bovine herpesvirus1 infections are widely spread in feedlot cattle and the respiratory form is the most 
common (Muylkens et al, 2007). The viral infection alone is not life threatening but it predisposes to secondary 
bacterial pneumonia which usually ends fatally (Jones et al 1997). In this respect,       Mannheimia haemolytica 
(formerly known as Pasteurella haemolytica ) and  P. multocida are the most common bacteria complicating 
herpesvirus infection in calves. They eventually cause fibrinous pneumonia and pleurisy, necrosis and 
sequestration of infected lung tissue and might obliterate the original pathology caused by herpes virus infection 
(Jericho and Langford 1978). Infection can be very severe in young calves resulting in a generalized septicaemic 
disease. Also, pyrexia, ocular and nasal discharges, respiratory distress, diarrhoea, incoordination and eventually 
convulsions and death may occur in a short period of time following generalized viral infection (Anon, 2006). 

In the present paper, the incidence of concurrent BHV-1 and P. multocida infection was confirmed in 
calves dying from acute pneumonia in a dairy farm at Qassim region of central Saudi Arabia. The gross 
pathology, histopathology and microbiological diagnosis of the disease were further described. 
 

Material and Methods 
 

Disease incidence 
An acute febrile disease characterized by severe respiratory manifestations occurred in a dairy farm at 

Qassim region during the spring of 2006. The affected animals were mostly young calves aged 4 – 15 weeks 
.The total number of animals in the farm was about 70. The disease outbreak resulted in the death of fourteen 
calves (i.e.  20% mortality rate). 
 
Pathological methods 

Detailed post-mortem examination was performed in three calves which died during the acute attack of 
the disease. Representative samples of organs showing lesions, particularly, the lungs, liver, kidneys and 
conjunctiva were immediately collected for histopathological studies. The tissues were fixed in 10% formol 
saline, processed in paraffin wax, sectioned at 5 µm and stained with haematoxylin and eosin (H&E). 
 
Immunohistochemical methods 

Herpesvirus1 antigen was demonstrated in lung and liver tissues by the use of  fluorescence antibody 
technique(Silim and Elazhary,1983). The tissues were dewaxed and brought into water. A volume of 20 µl of 
bovine herpesvirus-1 (infectious bovine rhinotracheitis) fluorescein-conjugated caprine polyclonal antiserum 
(VMRD –Inc. Pullman, WA, USA) was put onto the slides. One slide was left as treated control. After 
incubation for one hour at 37°C, the slides were washed in three changes of phosphate buffer saline (PBS) for 20 
minutes and then dried at room temperature. Cover-slips were mounted onto the slides in 85% glycerin-PBS (pH 
8.5). Examination of tissues was done with a fluorescence microscope (Olympus Optical Co., Japan).  
 
Bacteriological methods  

Impression smears from infected lungs were stained with Gram and Leishman's stains for initial 
microscopic identification of the causative organisms. Tissue swabs were further obtained from infected lung 
tissues, eluted in 3 ml physiological saline and cultured onto casein-sucrose-yeast (CSY) blood agar plates 
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(Wijwardena et al., 1986). After 24 hrs incubation at 37 °C, colonies were examined microscopically. P. 
multocida suspected colonies were tested for oxidase, catalase, indole and nitrate reduction and sugar 
fermentation tests. After species identification, the Pasteurella multocida isolates were tested for hyaluronidase 
production (Carter and Chengappa, 1980). 
 

Results 
 

Clinical picture  
Infected animals showed clinical signs of severe respiratory distress, dyspnea, reluctance to move, 

anorexia, fever, cough and muco-purulent ocular and nasal discharges. The conjunctivae of both eyes were 
swollen and severely hyperaemic. The calves were treated for pneumonia with injectable oxytetracyclin and 
supportive intravenous (IV) fluid. The majority of calves recovered after treatment but some young calves (14 
out of 70) continued to deteriorate and eventually died. 
  
Postmortem findings 

Remarkable pneumonic alterations were observed in all of the three  dead calves which were autopsied. 
Both the apical and diaphragmatic lobes of the right and left lungs were congested and consolidated with 
fibrinous inflammatory exudate. Some adhesions between the lungs and the pleura were also observed. When 
pressed, the cut surface of the lung was frothy and oozed blood and fibrin. The liver and kidneys were pale in 
colour and patchily congested. 
 
Histopathological and immunohistochemical findings 

Histopathological examination showed that the lungs had bronchopneumonia with massive neutrophils 
infiltrations inside the bronchioles and alveoli. Some alveoli were filled with edema fluid. The epithelium of the 
bronchioles was sloughed into the lumen. Isolated necrotic lung tissues (sequestra) were seen in some sections. 
The alveolar epithelium and macrophages contained large intranuclear red inclusion bodies that had a halo 
around them. Pasteurella cocco-bacilli, with characteristic bipolar structure, were seen inside the alveoli (Fig. 1). 
Coagulative necrosis was seen in some hepatocytes and some liver cells contained large intranuclear eosinophilic 
inclusion bodies with a halo around them (Fig. 2a). The inclusion bodies were also found in the nuclei of 
epithelium of the conjunctiva where they occasionally occurred in pairs making the nuclear membrane looks 
highly dilated (Fig. 2b). The kidneys tubules showed coagulative necrosis but viral inclusions were not detected 
in them. By the use of fluorescence antibody technique, bovine herpesvirus antigen was demonstrated in the 
bronchiolar and alveolar epithelium as well as hepatocytes (Fig. 3a and 3b). 
 

 
Fig. (1). Inclusion bodies (yellow arrow) and Pastuerrella bacilli (red arrow) in the Alveoli (H&E x125). 
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Fig. (2 a). Intranuclear inclusion body in hepatocytes with a halo round it. 

 

 
Fig. (2 b). Conjunctival epithelial cells having two intranuclear inclusion bodies with a large halo around them (H&E x400). 

 

 
Fig. (3 a). Immunoflourescence staining of BHV antigen in alveolar epithelium. 
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Fig. (3 b). Immunoflourescence staining BHV antigen in hepatocytes (X250). 

 
 
Bacteriological findings 

Impression smears of infected lungs stained with Gram and Leishaman's stains showed Gram negative 
cocco-bacilli and bipolar staining coccoid forms, respectively. On CSY blood agar plates, Pasteurella multocida 
was identified as smooth and glistening colonies after 24 hrs incubation. Biochemically, the bacterial isolate was 
negative for hydrogen sulphide production, oxidase, indole, catalase and hyaluronidase production. It was 
positive for nitrate reduction. Glucose and sucrose were fermented with acid production only.  
 

Discussion 
 

The role of viral bacterial interactions on the pathogenesis of bovine respiratory diseases has long been 
recognized (Carter, 1973). Respiratory viruses, such as BHV-1, usually damage the ciliated epithelium of the 
respiratory airways and predispose for entry of pathogenic bacteria. They also inhibit the mucociliary clearance 
making it possible for the invading bacteria to attach to the pulmonary epithelium (Kumar et al., 2002). The 
viruses infect the alveolar macrophages and the ciliated epithelium of the lungs thus disrupting its mucociliary 
transport and also inhibit the phagosome-lysosome fusion and inhibit the phagocytic ability of macrophages to 
kill bacteria (Jakab, 1982; Brown and Ananaba,1988). A wide range of pathogenic organisms were involved but 
the common bacteria that complicate viral pneumonias mainly belong to the genus Pasteurella and Mannheimia.  

In the present investigation, concurrent infection with BHV-1 and Pasteurella multocida  was  clearly 
confirmed in young dairy calves with a fatal respiratory disease. The gross and histopathological alterations seen 
in autopsied calves were mainly dominated by fibrinous-bronchopneumonia and pleurisy together with the 
presence of intranuclear inclusions in the epithelial cells and alveolar macrophages. These changes were highly 
indicative of BHV-1 infection complicated with pasteurellosis. In addition, the diagnosis was further confirmed 
by microbiological isolation of Pasteurella multocida and by demonstration of herpesvirus antigen in infected 
tissues of both lung and liver, using fluorescence antibody technique. It is worth mentioning that fibrinous 
bronchopneumonia and pleurisy were the most common lesions of pneumonic pasteurellosis in farm animals 
(Jones et al., 1997). The death of the calves in the involved farm was therefore attributed to primary herpesvirus 
infection complicated with secondary pasteurellosis.  

It has been observed that the majority of reported cases of pneumonic pasteurellosis in calves were mostly 
due to Mannheimia (Pasteurella haemolytica) infection (Donachie, 2000; Mohamed and Abdelsalam, 2008). 
However, the bacteriological characterization in the present investigation only revealed the presence of 
Pasteurella multocida. The recovered isolates belonged to the B sero-type as they were hyaluronidase negative. 
The fact that they were not of the B2 or B6 sero-types would probably explain the occurrence of infection in 
young calves only. Besides, the disease was mainly manifested as a respiratory form and  was not typical to that 
of haemorrhagic septicaemia (Kumar et al 1996). The results of the present investigation therefore provide 
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further confirmation of  the catastrophic role of BHV-1 as a potentiator or initiator of secondary bacterial 
infections of the bovine lung. 
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   البقري وجراثيم باستوريلا ملتوسيدا في عجول الحليب١-الإصابة المزدوجة بفيروس هيربس 
  في منطقة القصيم بالمملكة العربية السعودية

  
  مساعد أحمد الضبيب

אאאא،אא،אאא،א 
  

F٢١L١٢L؛٢٠٠٨٢٢L٤L٢٠٠٩E 
  

 وذلك بمزرعة لإنتـاج     م٢٠٠٦ أسبوع خلال ربيع عام      ١٥-٤ البقري في عجول في عمر       ١- تم تشخيص عدوى فيروس هيربس     .ملخص البحث 
نسبة النفـوق   ( تمثل العدد الكامل للحيوانات بالمزرعة       ٧٠ عجل من أصل     ١٤وقد نفق   . الحليب في منطقة القصيم وسط المملكة العربية السعودية       

وعندما فحـص منطقـة الـصدر      . وكانت علامات المرض هي ضيق في التنفس، قلة الشهية لتناول الطعام، الحمى والتهاب ملتحمة العين              ). ٪٢٠
واستجاب عدد قليـل مـن      . والعجول المريضة كان ا إفرازات أنفية وتدميع للعيون       . بالسماعة سمعت أصوات تنفسية وشخيرية في جانبي الصدر       

 عجول نفقت بسبب المرض حيث      ٣وتم تشريح   .  أيام من ظهور أعراض المرض     ٣-١ات بعد   العجول للعلاج بعقار التتراسيكلين ولكن معظمها م      
. أوضح التشريح المرضي وجود بؤر بيضاء اللون في الرئتين واللتان كان ما احتقان شديد وتصلب مع وجود سوائل خزبية رغوية عند قطعهمـا                      

وأوضـح  . كما إن الكبد والكلي فكان ما تبقع باهت اللـون         . ب منتشر للبلورا  كما وضح وجود انتفاخ بالرئة والتهاا الشعبي مع وجود التها         
الفحص النسيجي المرضي ارتشاح العدلات في الشعيبات الهوائية وأسناخ الرئة ووجدت أجسام اشتمالية في خلايا طلائية الأسـناخ والبلعميـات                    

وشوهدت جراثيم باستوريلا ملتوسيدا، وهـي العـصوية إلى مـستديرة      .  الأنيببات أما الكلى فكان ا نخر في خلايا      . السنخية وفي الخلايا الكبدية   
 البقـري وجـراثيم     ١-وتم التوصل لتشخيص هذا المرض المسبب بالإصابة المزدوجة بفيروس هيربس         . الشكل وذات قطبين، في داخل أسناخ الرئة      

  .يولوجية على التواليباستوريلا ملتوسيدا عن طريق الفحص النسيجي المناعي والطرق الميكروب
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Abstract. Caseous Lymphadentitis (CL) is a disease of sheep and goats that occurs worldwide with variable incidence. The causative agent 
is a bacterium, Corynebacterium pseudotuberculosis which caused caseous abscessation of external lymph nodes and in internal organs . A 
total of 1406 imported and 969  native sheep were examined clinically for the presence of external abscesses at different localities in Makkah 
El-Mokarrama during the Hajj season of 1426H. Corynebacterium pseudotuberculosis was widely prevalent in the native breeds ( 2.6% ) 
rather than in imported breeds ( 0.5% ). The most affected sites of sheep body were the superficial lymph nodes particularly the parotid 10 ( 
31.25% ), prescapular 6 ( 18.75% ) and cervical 4 ( 12.5%). Out of 32  isolates, 16 pure cultures were identified and confirmed as C. 
pseudotuberculosis. Mixed infection were recognized in 4 cases. No temperature variations were recoded between the infected and control 
animals. Sensitivity test showed that Penicillin , Rifadin and Flumoxicillin were highly effective antibiotics to C. pseudotuberculosis , while 
Erythromycin, Doxycillin ( Vibramycin ) and Terramycin were moderately effective, whereas Ampicillin and Neomycin were slightly 
effective. Antibiotics of choice were applied after surgical interference for diseased sheep. Public health significance of the causative agent 
was discussed. 
 
Key words: Caseous Lymphadentitis, sheep , Corynebacterium pseudotuberculosis, Hajj season, Antibiotics, sensitivity. 
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Introduction 
 
Caseous Lymphadenitis (CL) is a chronic bacterial infection that causes external and internal abscesses in sheep 
and goats. It is caused by Corynebacterium pseudotuberculosis (C. pseudotuberculosis), which enters the body 
through a wound in the skin causing an infection and a slow growing, firm abscess. This infection may also 
travel to the regional lymph nodes causing a localized abscess there. C. pseudotuberculosis can survive for 
months in organic matter such as bedding. The typical pathogenesis of the disease is that the bacteria gain entry 
into the animal from a wound such as a shearing cut, or barbed a fence. The bacteria will then localize in an 
abscess that the animal walls off from the rest of its body. The clinical signs of the disease is one or more 
abscesses that are often located just beneath the skin. However, if the bacteria spreads throughout the 
bloodstream, abscesses may also develop in internal body organs such as the lungs resulting in thin ewes.  

C. pseudotuberculosis ( C ovis ) survives for up to 8 months in soil contaminated with pus ( Augustine 
and Renshaw 1986 ). C. pseudotuberculosis was recovered from the external and internal, iliac, supramammary, 
deep inguinal, prefemoral and popliteal lymph nodes. The organism was also isolated from the cervical canal and 
abscesses embedded in the muscles of the thigh. On cut surface, nearly all the lymphoreticular tissue was found 
to be replaced by fibrous tissue surrounding the caseating green pus characterizing C. pseudotuberculosis 
infection (Fubini, et al., 1983 and Pugh, 2002). 

The incidence of C. pseudotuberculosis was 48% in prescapular, 30% in anterior cervical and 35% in 
prefemoral lympg nodes of 2-5 year – old sheep (Awad et al., 1977), whereas, it was 53.22%, 26.2%, 14.4% and 
6,04% in the prescapular, prefemoral, submaxillary and retropharyngeal lymph nodes in the examined 1545 
sheep and goats, respectively (Ammar, 1983). In Kenya, Kuria and Ngatia (1990) detected Caseous  
lymphadenitis in 54 of 757  goats (7.13%)  and 6 of 378  sheep (1.6%). The abscesses were commonest in the 
prescapular (68.25%) followed by the precrural (14.28%) lymph nodes.  

In Alberta (USA), Caseous Lymphadenitis (CLA) is one of the leading causes of lamb and mutton carcass 
condemnation. Serologic results confirmed a high (50-94%) incidence of exposure to C. pseudotuberculosis, in 
mature of unvaccinated sheep in southern Alberta (Stanford et al., 1998). Shearing wounds and traumatized 
buccal mucosa are the major routes of infection. There is no variation in temperature between the diseased and 
control animals (Hassanien , 1998). C. pseudotuberculosis was isolated from two caseous lymphadenitis 
outbreaks in sheep and three Caseous lymphadenitis outbreaks in goats diagnosed in the Slovak republic. The 
isolated strains were tested for the biochemical activity and antibiotic susceptibility by Scepter kits and A.P.I. 
Zym, (Literak et al., 1998). Mixed infection by other pyogenic organisms such as streptococci, staphylococci, E. 
coli, and C. pyogenes were isolated either separately or in association with C. ovis (Renshaw and Norman, 
1979).   

A total of 876 sheep from five flocks in north Jordan were selected to study the effect of shearing on the 
incidence of Caseous Lymphadenitis (CLA). The animals were divided into two age groups, sheep aged 1–2 
years and those aged 3 years. Blood samples were collected from the animals at the time of shearing and again 
6 months later. The prevalence of CLA was 6.59 % and 21.06 % in the 1–2-year and 3-year age groups, 
respectively. The overall prevalence among all ages was 15.3 %. In the shorn sheep, the incidence of CLA was 
22.46 % and 9.47 % in the 1–2-year and 3-year age groups, respectively, and was significantly higher (P< 
0.05) in the 1–2-year age group. In the control animals, the incidence was 8 % and 5.26 % in the 1–2-year and 

3-year age groups, respectively, and was significant (P< 0.01) between the shorn (22.46 %) and control (8 %) 
animals of the 1–2-year age group (Al-Rawashdeh and Al-Qudah, 2000). 

In Turkey, Burhan Çetinkaya et al. (2002) studied the prevalence of Caseous Lymphadenitis in sheep 
and goats slaughtered at the local abattoir in Elazig province, between September and December 2000. A 
total of 2046 sheep and 2262 goat carcasses were examined and 118 abscessed lymph nodes, 89 from sheep 
and 29 from goats, were collected. Corynebacterium spp. strains were isolated from 81.4% of the 
abscesses, giving an overall prevalence of 2.2%. The prevalence was 3.5% and 1.1% in sheep and goats, 
respectively. PCR on DNA extracted from 96 suspicious isolates, using a pair of C. pseudotuberculosis 
specific primers, was positive for 93 isolates. In addition, Kuria et al. (2001) reported that Caseous 
Lymphadenitis is a subacute disease with an incubation period of 8–9 days, but that might not be detectable 
serologically until after 15 days of infection. 

The isolated strains of C. pseudotuberculosis were sensitive to Penicillin,  Ampicillin, Erythromycin, 
Gentamycin, Ttracycline and Chloramphenicol (Ashfaque and compabell,  1981). They  were also sensitive to 
Norfloxacin, Cephalothin, Methicillin, Kanamycin and Furazolidine and resistant to Ampicillin, Lincomycin and 
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Neomycin (Shipgel et al., 1993). Whereas, Hassanien (1998)  stated that penicillin and Rifadin were highly 
effective antibiotics to C.ovis while, erythromycin, Doxycillin (Vebramycin) and Terramycin were moderate 
effective, Ampicillin and neomycine had slightly effective on C.ovis in vitro.  

Human infection has been reported in few instances. The first reported case of C. pseudotuberculosis 
lymphadenitis from the United States was detected in  a 30-year-old previously healthy man developed cervical 
adenopathy associated with mild constitutional symptoms. C. pseudotuberculosis was isolated in pure culture 
from lymph node tissue on two separate occasions, and small gram positive organisms were identified in both 
lymph nodes with tissue Gram stain. Of eight previously reported cases of C. pseudotuberculosis lymphadenitis 
in man, all but one had involved inhabitants of rural Australia, most of whom had contact with sheep. 
Necrotizing granulomas were usually observed. The patient described was an American urban dweller with a 
history of raw milk ingestion (Goldberger et al., 1981). C. pseudotuberculosis lymphadenitis is a common 
disease in high country sheep in New Zealand and has previously been reported in humans overseas. The first 
human case is reported in New Zealand with a sheep confirmed as the infection source (House et al., 1986). 
Another  case of C. pseudotuberculosis lymphadenitis in a human being was reported in Spain by Bartolomé et al. 
(1995). A 34-years old previously healthy shepherd was attended for presenting a painful lymph node in right 
groin with one year of evolution. Cultures of an aspirate and ganglionar tissue yielded growth of C. 
pseudotuberculosis in pure culture. Moreover, In Australia, Mills et al. (1997) described suppurative 
lymphadenitis occurring in an adolescent boy who had contact with farm animals.   

 
Material  and  Methods 

 
A total of 2375 imported and native sheep at Moesum area and various localities in Makkah El-Mokarram 

such as Al-Kakiah, Al-Sharraea, Bahrah and Al-Gommom were examined clinically for the prevalence of 
caseous lymphadenitis in sheep during the Hajj season of 1426H. Sheep animals showing external abscesses 
were isolated in a special enclosure to measure the temperature and collect the caseated material after surgical 
interference. The wool cover the affected area was sheared by a sterile curved scissors, and disinfected by 70% 
alcohol, then by 2% Tincture of iodine. By a sterile scalpel, the swollen lymph nodes was surgically opened, 
evacuated from the caseated material, then swabs were taken from the inside periphery of the lesion. After 
swabbing, the opened lymph nodes were surgically treated.  
 
Sampling 

Pubs swabs were collected from enlarged superficial lymph nodes of 32 living sheep which apparently 
infected with caseous lymphadenitis. One swab was taken from each enlarged superficial lymph node after 
evacuation the contents under complete aseptic conditions. The collected swabs were directly transferred to the 
microbiological laboratory of the custodian of the two Holy mosques, Institute for Hajj research, department of 
environment and health researches, for different microbiological investigations. 
 
Laboratory examinations 

Direct smear films were prepared and stained by Gram's method, then examined under the microscope to 
detect Gram positive slender rods, arranged in Chinese letters (Mims et al., 1993). 

Isolation of the causative agent was done by spreading the pus swabs on 10 % sheep blood agar and 
nutrient agar plates as well as in nutrient broth tubes then incubated at 37Cه for 48 hours. Suspected colonies 
were picked up and purified for further examinations (Wade Road et al., 1982 and  Elmer, et al., 1997). Growth 
on blood agar at first was scanty, the colonies were small, flat, dry and grayish white in colour,  folded and often 
showed concentric rings, while the growth on nutrient broth was granular, sometimes with a surface pellicle and 
showing the characteristic palisade arrangement. Suspected colonies were Gram positive coccoids or rods 
showing polymorphic shapes (Jensen, 1974). Identification and confirmation of the isolates were carried out by 
A.P.I tests for biochemical reactions (Hassanaien 1998). 
 
Antibiotics sensitivity test 

The effect of different antibiotics on C. pseudotuberculosis was studied by using sensitivity test to 
clarify the stronger and appropriate antibiotic used for treatment the diseased sheep. A total of  16  pure isolates 
were streaked on 10% sheep blood agar and incubated for 48 hours at 37 Co. Pure colonies were inoculated in  
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One ml of the nutrient broth and incubated at 37Co for two hours. 0.1ml of incubated broth was spread on the 
surface of  nutrient agar plates and wait to dry for 15 to 30 minutes at 37Co . 

Antibiotic discs consisting of 10 mg penicillin G, 15 mg Erythromycin, 10 mg Ampicillin, 30 mg 
Terramycin, 30 mg Neomycin, 30 mg Vebramycin (Doxycillin), 30  mg Rifadin (Rifampicin) and 30 mg 
flumoxcillin were left at room temperature for 30 minutes and carefully placed in the center of the incubated 
plates. The plates were incubated at 37Co for 24 hours. The zones of inhibition were measured and interpreted 
according to the method of Thornsberry and Baker (1981) and Monica Cheesbrough (2004).  

 
Results 

 
The obtained results were recorded in the following tables: 

Table (1). The incidence of infected different sheep breeds with  Caseous Lymphadenitis at various localities. 
 

Locality 
 

Breeds 
Number of examined sheep Number of 

infected 
sheep 

 
% 

Moesum 

Im
po

rte
d Rommany  

Austorally 
American 
Swakni 

630 
320 
156 
300 

 
 

1406 
 
 

7 

0.5 
 
 
 

Al kakiah 
Al – sharrae 
Bahrah  
Al – Gammom 

N
at

iv
e 

Harry 
Naeemy 
Nagdi 
Mixed Barki 
Sawakni 

440 
170 
60 
149 
150 

 
 
969 

 
 
25 

2.6 

Total 2375 32 1.35 
 

Table (1) showed that the incidence of caseous lymphadenitis in native breeds is increased about five 
times rather than the incidence in imported sheep. Whereas, Table (2) pointed out the distribution of infection 
within different lymph nodes in infected sheep either native or imported animals , where the parotid lymph node 
was the most affected lymph nodes in both infected imported and native breeds. 
 
Table (2). The prevalence of affected lymph nodes with Caseous Lymphadenitis in the examined sheep. 

The affected lymph nodes Origin of 
animals 

No. of 
examined 

sheep 

Clinically 
infected 
Sheep 

% Parotid Sub-lingual Sub-mandibular Cervical Pre-scapular Sub-scapular iliac Femoral Poplitcal

Imported 1406 07 0.5 3 - - - 1 - 1 2 - 

Native 0969 25 2.6 7 1 2 4 5 3 - - 3 

Total  2375 32  10 1 2 4 6 3 1 2 3 

Percentage 1.35 31.25 3.1 6.25 12.5 18.75 9.4 3.1 6.25 9.4 
 
 

Discussion 
 

Caseous Lymphadenitis (CL) is a chronic contagious disease affecting mainly sheep and goats This 
disease is also called pseudo-tuberculosis or often "abscesses". The incidence of the disease among sheep and 
goats in the Kingdom of Saudi Arabia increased considerably in the last few years. The main factors contributing 
to this increase among breeding and slaughter animals may be attributed to a large number of imported sheep 
particularly during Hajj season every year and the use of certain type of barely with sharp awns as animals 
feedstuff. The latter predispose the infection through abrasions in the mucous membrane of the alimentary tract. 

The incidence of CL was 32 (1.35%) out of the examined 2375 imported and native sheep as recorded in 
Table (1). The obtained findings were in agreement with the results recorded by Awad et al. (1977), Kuria and 
Ngatia (1990) and Hassanien (1998). However, higher incidence of CL 15.3% and 3.5% were revealed in Jordan 
and Turkey by Al-Rawashdeh and Al-Qudah (2000) and Burhan Cetinkaya et al., (2002), respectively. 
Concerning the prevalence of CL in the affected lymph nodes, it was found that the most affected lymph nodes 
of the body were parotid 10 (31.25%), followed by prescapular 6 (18.75%) then cervical 4 (12.5 %) followed by 
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subscapular and popliteal lymph nodes 2(6.25%), and sublingual and iliac lymph nodes 1(3.1%) for each as 
illustrated in Table (2). The most affected sites of CL in the examined sheep were parotid (31.8%) and 
prescapular lymph nodes (18.74%), which in accordance to the findings reported by Hassanien (1998). On the 
other hand, the prescapular lymph nodes were the predominant seats of infection, 48% (Awad et al.,1977); 
53.22% (Ammar, 1983) and 63.25% (Kuria and Ngatia, 1999). 

CL is a worldwide chronic disease in goats and sheep; however, some animals within a herd appear to be 
very resistant to this disease. C. pseudotuberculosis causes CL. Goats and sheep can be infected by direct contact 
with this microorganism. The CL bacteria can be found in the soil of contaminated pens and pastures on feed and 
water troughs, and in shelters and other congregation points. The source of contamination is usually an abscess 
that has ruptured and drained onto various surfaces. Direct contact with a ruptured abscess by herd-mates will 
also spread the infectious bacteria from animal to animal. Animals can acquire infection orally when ingesting 
contaminated feed or grass. Upon infection, C. pseudotuberculosis will multiply and spread throughout the body 
via the bloodstream. Subsequently, lymph nodes and internal organs including the lungs, kidney and liver 
become infected and develop abscesses. The spinal cord can also develop CL abscesses. Once infected the 
animal is considered to be a carrier for life (Williamson, 2001, Pugh, 2002 and West et al., 2002).  

Identification of the isolated organisms was based on cultural, microscopically and biochemical 
parameters. However, C. pseudotuberculosis organisms were isolated and identified from 16 out of 32 samples 
collected from all infected animals showing enlargement of superficial lymph nodes, where, the organism was 
isolated from 3(42.86%), 4(57.14%), 3(60%), 2(50%)and 4(44044%) out of 7, 7, 5, 4 and 9 infected sheep 
detected in Moesum, Al Kakia, Al-Sharraea, Bahrah and Al-Gammom areas as outlined in Table (3), 
respectively. Moreover, mixed infection accompanied with C. pseudotuberculosis such as Staphylococcus spp., 
Streptococcus spp., Pasteurella spp., and Psudomonas spp. were detected. The present results were in 
acceptance to those reported by Renshaw and Norman (1979). 

The temperature variations between infected and control animals either the imported or native sheep were 
recorded before incision abscesses in Table (4). The results showed that there was no variations in temperature 
between diseased and control animals, compared with normal temperature in sheep (38.9 – 40 Co) with an 
average of (39.5 Co) as described by Kelly (1974). Therefore, body temperature of infected sheep not useful as a 
scale for diagnosis of CL. Such observation was in agreement with the results obtained by Addo (1979) and 
Hassanien (1998). While, Gameel and Tartour (1974) pointed out that high temperature (41.1Co) was considered 
a symptom of diseased sheep during examination. 

Moreover, in-vitro, antimicrobial sensitivity tests indicated that penicillin, rifadin and flamoxicillin were 
of highly effective, while, erythromycin, doxycillin and terramycin had moderately effect and ampicillin and 
neomycin had slightly effect on the isolated and identified strains of C. pseudotuberculosis collected from the 
infected sheep (Table, 5). Other study, showed that, C. pseudotuberculosis strains were sensitive to penicillin, 
ampicillin, erythromycin, gentamycin, tetracycline and chloramphenicol (Ashfaque and compabell, 1981), while 
they were resistant to ampicillin, lincomycin and neomycin and sensitive to norfloxacin, cephalothin, methicillin, 
kanamycin and furazolidine (Shipgel et al., 1993). 

C. pseudotuberculosis lymphadenitis in human beings is a rare entity that principally affects persons in 
contact with animals, principally sheep. Few instances of human infection has been reported in United States of 
America (Goldberger et al., 1981); in New Zealand (House et al., 1986); in Spain Bartolomé et al. (1995) and in 
Australia (Mills et al., 1997). So, C. pseudotuberculosis infection in man should be considered in the differential 
diagnosis of localized granulomatous lymphadenitis. 
 
Particular recommendations during Hajj seasons 

Quarantine measures should be applied for all imported sheep. As well as, ante mortem examination 
should be done carefully for every animal to detect the infected sheep. If the infection is severe and involve more 
than two superficial lymph nodes, and accompanied by emaciation, the animal should  be rejected and 
considered unfit for human consumption as well as unsuitable for Hadie and Adahi. Any detected cases should 
be isolated to prevent spreading of infection between thousands of sheep animals during Hajj season. Treated 
cases with antibiotics should be known and put in consideration the withdrawal periods for each applied 
antibiotic to avoid hypersensitivity and bacterial resistance. 
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Table (3). Occurrence of C. pseudotuberculosis in the examined samples collected from sheep in different localities. 

Pus from caseated lymph nodes Localities  
Samples   

No. +ve % 

Moesum 

Al kakiah 

Al – sharraea 

Bahrah 

Al -Gammom 

7 

7 

5 

4 

9 

3 

4 

3 

2 

4 

42.86 

57.14 

60.00 

50.00 

44.44 

Total  32 16 50.00 

 
 
Table (4). Temperature variation between the infected and control animals. 

Breeds Range Co Average 

Im
po

rt
an

t 
an

im
al

 Romamany 
Austorally 
American 
Sawakni 

39.9  -  40.4 
39.3  -  41.1 
39.1  -  40.1 
39.3  -  41.3 

40.15 
40.20 
39.60 
40.30 

N
at

iv
e 

an
im

al
s 

Harry 
Naeemy 
Nagdi 
Mixed barki 
Sawakni 

39.3 -  40.6 
39.9 -  40.8 
38.2  -  41.2 
38.7  -  40.5 
39.7  -  40.1 

39.9 
40.35 
39.70 
39.60 
39.90 

 Control 39.3 - 40.2 39.80 
NB. : Normal temperature in sheep = 38.9 – 40 Co  with an average ( 39.5 Co ) Kelly (1974).  
 
 
Table (5). Antibiotic sensitivity test for  C. pseudotuberculosis. 

Different Antibiotic 

Test Number 
of isolates 

Penicillin Rifadin 
(rifampicin Flumoxicillin Erythromycin Doxycillin Terramycin Ampicillin Neomy-cin

Sensitivity 16 
 

+ + + + 
S 

 
+ + + + 

S 

 
+ + + + 

S 

 
+ + + 

I 

 
+ + + 

I 

 
+ + + 

I 

 
+ + 
R 

 
++ 
R 

N.B  The test applied on the 16 pure isolates of C. pseudotuberculosis, + + + + : Highly sensitive to antibiotic ,  S  =  Sensitive to antibiotic, 
+ + +  : Moderately sensitive to antibiotic,  I =  Intermediate sensitive to  antibiotic, + + : Slightly sensitive to antibiotic,  R  = Resistant to 
antibiotic,  According to Moica cheesbrough ( 2004 ) 
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  هـ١٤٢٦اهزة للذبح خلال موسم حج دراسة وبائية عن مرض السل الكاذب في الأغنام المستوردة والمحلية الج
  

  شوكت عبد اللطيف )٢( و،بسام مشاط)١(طارق ظفر، )١(أسامة حسانين، )١(عاطف أصغر، )١(
   مكة المكرمة،٦٢٨٧. ب. جامعة أم القرى ص،معهد خادم الحرمين الشريفين لأبحاث الحج١
   بريدة٦٦٢٢ .ب.  جامعة القصيم ص، كلية الزراعة والطب البيطري،قسم الطب البيطري ٢

  
F١٥L٦L٢٠٠٨؛٣L٣L٢٠٠٩E 

  
ومسبب المرض هـو    .  يحدث مرض التهاب العقد الليمفاوية التجبني الذي يصيب الأغنام والماعز على مستوى العلم بنسب متفاوتة               .الملخص العربي 

 ١٤٠٦تم الفحص الإكلينيكي لعـدد      .  الخارجية وفي الأعضاء الداخلية    بكتريا مرض السل الكاذب الذي يسبب خراجات متجبنة للعقد الليمفاوية         
وقد تواجد مرض السل الكـاذب      . هـ١٤٢٦ من الأغنام المحلية بأماكن مختلفة بمكة المكرمة خلال موسم حج            ٩٦٩من الأغنام المستوردة ، عدد      

وكانت العقد الليمفاوية السطحية لجسم الأغنام أكثر المنـاطق  ). ٪ ٠,٥(عن السلالات المستورة ) ٪ ٢,٦(بنسبة أكثر انتشارا في السلالات المحلية       
 ٣٢ مزرعة نقية مـن إجمـالي        ١٦تم عزل   ). ٪ ١٢,٥٠ (٤والعنقية  )  ٪ ١٨,٧٥ (٦، أمام الفخذية    ) ٪ ٣١,٢٥ (١٠إصابة بالأخص النكفية    

كما لم تسجل أي اختلافات في درجة .  حالات مختلطة٤كما أنه لوحظت . سل الكاذبمعزولة حيث تم تصنيفهم وتأكيدهم على أم ميكروب ال
كما أظهر اختبار الحساسية أن البنسلين ، الرافدين و فلومكسيسيلين أكثر المضادات الحيوية فاعلية علـى                . الحرارة بين الحيوانات المصابة والكنترول    

و التراميسين كانوا متوسطين التأثير ، بينما أمبيسلين و النيومايـسين           ) فبراميسين(سيسيلين  ميكروب السل الكاذب ، كما أن الإرثرومايسين، دوك       
  .كما تم مناقشة الأهمية الصحية للعامل المسبب. تم استخدام المضادات الحيوية المختارة بعد التدخل الجراحي للأغنام المريضة. لهما تأثير قليل

  .مفاوية التجبني ، الأغنام ، السل الكاذب م موسم الحج ، المضادات الحيوية ، الحساسيةالتهاب العقد اللي: الكلمات المفتاحية
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Abstract. The aim of the present study was to evaluate the efficiency of the GnRH-PGF2α-GnRH program to synchronize the time of estrus 
and ovulation in cyclic (CYC) and non-cyclic (NCY) ewes.  A total number of 63 ewes were used in two experiments. In the first 
experiment, 7 CYC and 10 non-cyclic NCY ewes were treated with GnRH-PGF2α-GnRH protocol. The ovarian structures were 
ultrasonographically examined and blood samples were obtained for determination of serum progesterone (P4) level. In the second 
experiment, 46 ewes were examined for ovarian cyclicity and allocated into group A (cyclic treated, CYC-T, n=16), group B (cyclic non-
treated, CYC-NT, n=10), group C (non-cyclic treated, NCY-T, n=11), and group D (non-cyclic non-treated, NCY-NT, n=9). Ewes of groups 
A and C were treated with the same protocol as in experiment 1.  Ewes of all groups were joined on the 5 th day with fertile rams. The results 
showed that, low proportion (28.6%) of CYC and none (0.0%) of NCY ewes ovulated in response to the 1st GnRH. By day of luteolysis, 
57.1% of CYC ewes were presented with a mature CL and 85.7% of them had a large follicle. None of the NCY ewes had a CL, and 60% 
had a large follicle. All CL regressed efficiently in response to PGF2α administration. The percentages of ewes that ovulated in response to 
the 2nd GnRH were 71.4% and 20% for CYC and NCY groups (P=0.02), respectively. The incidences of estrus expression were 62.5%, 40%, 
9.1%, and 0.0% for CYC-T, CYC-NT, NCY-T, and NCY-NT, respectively (P=0.001). The pregnancy rates were 31.3%, 20%, 0.0%, and 
0.0% for the same groups, respectively (P=0.02). In conclusion, the efficiency of the GnRH-PGF2α-GnRH protocol for estrous synchronization depended 
mainly on the ovarian cyclicity.  
     
Keywords: Ewes, GnRH, Prostaglandin, Estrous synchronization, Ovulation  
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Introduction 
 

A treatment protocol consisted of an initial administration of a GnRH followed 5 days later by PGF2α, and 36 
hrs later by a second GnRH injection was developed to synchronize ovulation in cyclic ewes (Deligiannis et al., 
2005). About half of the treated ewes conceived and maintained pregnancy when inseminated. Whether this 
protocol would function in non-cyclic ewes, has not yet been investigated. Ovarian follicular dynamics and luteal 
development occurring during this synchronizing protocol in ewes have not been previously recorded.  

The protocol has been originated in cattle by Pursley et al. (1995), where the 1st GnRH was intended to 
ovulate large functional follicle and to induce a new follicular wave, as well as to increase the percentage of 
animals synchronized to a single injection of PGF2α. The PGF2α was injected to regress all CL. A second GnRH 
dose was injected to ovulate the preovulatory follicle at a precise time. A similar protocol, using the same time 
intervals as in cattle, has been recently practiced in goats during the breeding season, resulting in a 58% kidding 
rate (Holtz et al., 2008).  

The recorded effects of exogenous GnRH on the ovarian follicular dynamics and luteal outcomes in sheep 
were considerably controversial. Season (Bartlewski et al., 2001, Liu et al., 2007), days of estrous cycle 
(Whitmore et al., 1996, Rubianes et al., 1997), days postpartum (Mitchell et al., 2003), nutritional condition 
(Mitchell et al., 2003), and method of administration (Ainsworth et al., 1982, McLeod et al., 1982) were 
influencing factors for ovarian follicular responsiveness to exogenous gonadotrophins. The aim of this study was 
to characterize ovarian dynamics in cyclic and non-cyclic Rahmani ewes during different steps of GnRH-PGF2α-
GnRH protocol and to estimate the reproductive performance of ewes treated with this program.  
 

Material and Methods 
 
Animals and management 

A total of 63 multiparous fat-tailed Rahmani ewes aged 2-5 years-old and weighing 36-41 kg were used in 
this study. All ewes lambed in February and nursed their lambs for 8 weeks. All delivered spontaneously without 
complications. The animals were housed in a semi-opened yard in the animal farm of Al-Azhar University, 
Assiut Campus, and fed a concentrate diet.  
2.2. Experiment 1  

After weaning by 2-3 weeks (May/June, 32.72±0.7oC average atmospheric temperature and 
45.32±1.0 % average relative humidity), the ovaries of 17 ewes were ultrasonographically examined (real-
time, B-mode, diagnostic scanner equipped with a transrectal 5/7.5 MHz linear array transducer, Hitachi, 
EUB-405B, Tokyo, Japan) twice at the 10th day  apart to assess the ovarian cyclicity, based on the presence 
of a mature corpus luteum (CL) in one of either examinations that confirmed later by serum progesterone 
(P4) analysis. Accordingly, the ewes were allocated into two groups, group 1 (cyclic, CYC, n=7) and group 
2 (non-cyclic, NCY, n=10). All ewes were intramuscukar injected with 8 µg GnRH  (Buserelin, Receptal, 
Intervet International B.V., Boxmeer, Holland) on day 0 (beginning of the program), 15 mg PGF2α  
(Dinoprost, Lutalyse, Pharmacia, Belgium) on day 5, and 8 µg GnRH after 36 hrs later (Deligiannis et al., 
2005). Ultrasound examinations were performed once daily from day 0 to day 5, and at 12 hrs intervals 
thereafter until the expected time of ovulation (or for a maximum of 72 hrs). All visible follicles and CL 
were measured, and mapped individually for each ewe. Ovulation was considered to have occurred when a 
large growing antral follicle that had been identified and followed for several days was no longer observed. 
Emergence of a follicular wave was defined as occurring on the day on which the retrospectively identified 
dominant follicle was 2 mm. The CL was examined and an image of the largest cross-sectional area was 
estimated. Luteal regression following PGF2α administration was considered when serum P4 level was <1 
ng ml -1. The mean number of small (2-2.9 mm in diameter), medium-sized (3–5 mm in diameter) and large 
follicles (> 5 mm in diameter), were recorded. The following ovarian characteristics were determined and 
compared between groups, (1) ovulation rates after the 1st and 2nd GnRH injected dose; (2) diameter of the 
ovulatory follicles; (3) interval from treatment to emergence of a new follicular wave after the 1st GnRH 
injected dose ; (4) number and diameter of the CL; (5) luteal regression rate after PGF2α injection; and (6) 
follicular population. Blood samples were obtained via jugular venipuncture on d 0, 5, 7, 12 and 18 of 
treatment, the serum was harvested and stored at -20 for serum P4 analysis.   
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Experiment 2 
To evaluate the relative importance of the ovarian cyclicity and treatment, as well as their interaction on 

reproductive performance of ewes, a 2 x 2 factorial experiment (cyclicity x treatment) was designed utilizing the 
rest of ewes of the same flock (n=46). The ewes were examined for ovarian cyclicity as in experiment 1 and 
allocated randomly into group A (cyclic treated, CYC-T, n=16), group B (cyclic non-treated, CYC-NT, n=10), 
group C (non-cyclic treated, NCY-T, n=11), and group D (non-cyclic non-treated, NCY-NT, n=9). Each ewe of 
groups A and C were treated with the same protocol as experiment 1.  All ewes were joined on the 5th day of the 
program with fertile rams for 3 days for mating. The proportion of ewes showing estrus behavior was recorded. 
Pregnancy diagnosis was performed 45 day after mating using the ultrasound technique and the pregnancy rate 
of the induced / synchronized estrus were calculated and compared.  
P4 estimation 

The concentration of progesterone (P4) in serum was determined by RIA utilizing kits provided by 
Diagnostic System Laboratory Co. (DSL, Catalogue No. 3900, Texas, USA). The sensitivity of the assay was 
0.12 ng P4, and the coefficient of variance of intra- and interassay were 4.8 and 9.2%, respectively. 
Statistical analysis 

The data were presented in mean ± S.E.M, and statistical analysis was carried out using SPSS program, 
version 11.0 (2001). Differences in ovulation rates after GnRH treatment, luteal regression rates after PGF2α 
treatment between CYC and NCY ewes, estrus expression and pregnancy rates were evaluated by Chi-square 
test. Repeated data including follicular population were analyzed by ANOVA for repeated measurements. T-test 
was used to compare means for follicle and CL diameters within the examination dates, and the interval from 
treatment to ovulation and to wave emergence. Level of significance was set at P<0.05. 

 
Results 

 
Ovarian response to the 1st GnRH 

Ovarian response of CYC and NCY ewes to GnRH-PG-GnRH program is summarized in (Table 1). Low 
proportion of CYC (28.6%) and none of NCY ewes (0.0%) ovulated in response to the 1st GnRH. Recruitment of 
new follicular waves was observed only in CYC ewes (71.4%), P=0.007. In CYC ewes, four CL (2 newly 
formed and 2 old) decreased gradually in size between day 0 and day 5 of treatment.  
 
Table (1). Ovarian response of cyclic (CYC) and non-cyclic (NCY) ewes to GnRH- PGF2α -GnRH protocol. 

 CYC 
n=7 

NCY 
n=10 

Ovarian finding on D 0:  
  CL  n 
  CL diameter mm                                                              
   F  >5 mm  n 
   Diameter of F >5mm   

 
5/7a 

11.3±0.3 (10.5-12.5) 
5/7a 

5.6±0.2 (5.0-6.3) 

 
0/10b 

- 
2/10a 

5.1±0.1 
Response to 1st GnRH 
  Ovulation  n 
  Time to ovulation h         
  Ovulatory F diameter mm                                       
  Follicular waves n 
  Time to follicular wave h               

 
2/7a 

48±6.5 (36-60) 
6.0± 0.1 (5.9-6) 

5/7a  
28.8±4.8 (24-48)                       

 
0/10a 

- 
- 
- 
- 

Ovarian finding on D 5 
   CL    n 
   Diameter of CL mm                              
   F  >5 mm n                            
   Diameter of  F >5 mm 

 
3/7a 

13.9±0.4 (13-15.6) 
6/7a 

6.0±0.4 (5.5-7.7) 

 
0/10b 

- 
6/10a 

5.6±0.5 (5.1-6.5) 
Response to PG 
  Regression of CL mm d -1 
  Growth of  LF     mm d -1   

 
3.5±1.0 (1.9-6.6) 
0.9±0.3a (0.0-2.4) 

 
2.1±1.0 

0.2±0.1a (0.0-0.4) 
Response to 2nd GnRH 
   Ovulation n 
   Diameter of ovulatory F 
   Time to ovulation h 
   Growth rate of ovulatory F mm d -1         

 
5/7a 

6.6±0.2 (6.1-7.7) 
18±2.6 (12-24) 

0.4±0.1 (0.0-0.1) 

 
2/10b 

6.2±0.1 (6.1-6.3) 
24±0.0 

0.75±0.0 
CL: corpus luteum; F: Follicle; Data in mean±S.E.M. Values with different letters (a,b) differ sufficiently (P< 0.05).  
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Ovarian structures on the 5th day: 
By day of luteolysis, 57.1% of CYC ewes were presented with a mature CL (P4 >2.0 ng mL-1), and 85.7% of 

them had a large follicle (> 5 mm in diameter). None of the NCY ewes had a CL, and 60% had a large follicle..  
Ovarian response to PGF2α 

All presented CL were regressed efficiently (P4 <1 ng mL-1) in response to PGF2α injection on the 5th day. 
Ovarian response to the 2nd GnRH 

Proportions of ewes that ovulated in response to the 2nd GnRH were 71.4% and 20% for CYC and NCY groups, 
respectively (P=0.02). In CYC ewes, ovulation occurred over a period of 12 hrs, starting 12 hrs after the 2nd GnRH. 
Follicular population 

Day of treatment had no significant influence on the number of small, medium or large sized follicles in 
CYC and NCY groups (Fig 1). The number of small follicles was significantly greater in CYC than in NCY 
ewes on D 0 (P=0.001) and D 6 (P=0.04) of treatment.  
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Fig. (1). Fluctuation in the mean number (±S.E.M.) of small (2-2.9 mm), medium (3-5 mm), and large sized follicles (> 5 mm) in 
response to GnRH-PGF2α-GnRH treatment in cyclic (CYC, n=7), and non-cyclic (NCY, n=10) ewes. a,b: values differ 
significantly (P< 0.05). 
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Progesterone concentration 
The mean serum P4 level in CYC and NCY ewes treated with the program is shown in Fig 2. After the 

first GnRH treatment in CYC ewes, the mean serum P4 level increased from day 0 up to  day 3, then it decreased 
gradually until day 5 (P=0.04). By this day, only 3 out of the 7 CYC ewes had a P4 values > 2.0 ng mL-1. After 
PGF2α injection on day 5, the mean serumP4 level decreased sharply (P=0.001). In NCY ewes, the mean serum 
P4 level remained basal during treatment.  
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Fig. (2). Serum progesterone concentrations (P4, mean ± SEM) in cyclic (CYC, n=7) and non-cyclic (NCY, n=10) ewes treated with 

GnRH-PGF2α-GnRH program. *Values differ significantly (P< 0.05). 
 
 
Reproductive performance 

The effect of ovarian cyclicity x treatment on reproductive performances is shown table 1. Estrus 
expression and pregnancy rate were significantly greater in CYC-T, and CYC-NT than in NCY-T and NCY-NT, 
(P <0.05). No significant differences were observed between CYC-T and CYC-NT. There was no significant 
interaction between ovarian cyclicity and treatment on estrus expression and pregnancy rate. The mean interval 
from PGF2α injection to the onset of estrus and the mean duration of estrus in CYC-T ewes were 57.6±9.9 h and 
33.6±9.8 h, respectively.    
Discussion 

The present study described the efficiency of a novel (GnRH-PGF2α-GnRH) program in inducing / 
synchronizing the time of ovulation in cyclic and non-cyclic ewes. The results obtained showed that this program 
was not functioning in the NCY ewes, supporting the results of Ainsworth et al. (1982) who ruled out the use of 
GnRH as a single injection for induction of cyclic ovarian activity. Bartlewski et al. (2001) and Liu et al. (2007) 
reported that when ovulations were induced with GnRH during anestrus, a proportion of ewes produced fewer 
CL than ovulated follicles or developed short-lived CL. In addition, many of ovulatory-sized follicles did not 
ovulate in response to GnRH, and some of these follicles continued to grow and form cystic-like, luteinized 
follicles. These observations were partially supported in this study. Others have suggested that ovulation with 
subsequent normal luteal function occurred in seasonally anoestrous ewes treated with small-dose multiple 
injections of GnRH (McLeod et al. 1982). Unfortunately, failure of NCY ewes to responsd to first GnRH was a 
major flaw in this program. To make this program effective, NCY ewes might be sensitized for the first GnRH 
using exogenous progesterone. It has been reported that progesterone priming apparently sensitized GnRH 
treated seasonally anestrous ewes and increased their response in estrus and pregnancy rates (Southee et al., 
1988, Husein and Kridli, 2003, Bramley et al., 2005).  
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Even in the CYC ewes, the required high progesterone levels at time of prostaglandin administration were 
relatively low. Such proportion of successfully synchronized females was definitely lower than that previously 
published for cattle and goats using similar programs (Pursley et al., 1995, Holtz et al., 2008). Season when this 
experiment was conducted (May/June), days postpartum (about 2.5 months), breed used, and day of estrous 
cycle (undefined) might be factors that influenced the ovarian response of CYC ewes to the exogenous GnRH 
treatment. In this concern, it has been reported that treatment of ewes with GnRH on day 10 of the estrous cycle 
resulted in formation of corpora haemorrhagica in the majority of ewes within 2 days after injection of GnRH 
(Keisler  and Keisler, 1989), while treatment during metestrus failed to alter systemic concentrations of oxytocin, 
PGF2α, and progesterone (Whitmore et al., 1996). Furthermore, whereas follicles presented during the early 
luteal phase were capable to ovulate and form fully functional CL in response to exogenous GnRH, follicles 
presented during the late luteal phase failed to ovulate in response to the GnRH (Rubianes et al., 1997). We 
suggest that, CYC ewes may be pre-synchronized using double PGF2α injection 9-11 days apart prior to the first 
GnRH treatment, which should be administrated during early or mid-luteal phase.  

Differences in follicular populations between CYC and NCY ewes observed in this study seemed to be 
related to the ability of the first GnRH to recruit new follicular waves in the CYC group. The incidences of estrus 
expression, ovulation and pregnancy of the present program are relatively low, supporting the outcome of the 
first experiment and indicating that this program should be modulated before   being practiced in the sheep 
industry. Dose of the drugs, time intervals between treatments, ovarian status at administration, body condition 
of ewes, and lambing interval are factors that should be considered in protocol application.    

In conclusion, the efficiency of the GnRH-PGF2α-GnRH for synchronizing estrus and ovulation depended 
on the ovarian cyclicity. Synchronization is not effective in NCY ewes and should be improved before use in 
CYC ewes.  
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 هرمون –  F2α البروستاجلاندين –تقيم برنامج التوافق المكون من هرمون إنطلاق الهرمون المنبه للمناسل 
 في النعاج الرحماني الودقية واللاودقية إنطلاق الهرمون المنبه للمناسل

  
   )٣(عبداللطيف نيارو، )٢(، سالم فهمي)١(أحمد مصطفي علي

       ، جامعة الازهر، كلية الزراعة،قسم الانتاج الحيواني)٢( المملكة العربية السعودية، ، جامعة القصيم،طب البيطري كلية الزراعة وال،قسم الطب البيطري)١(
   الجزائر، جامعة تيرات، كلية الزراعة والطب البيطري،قسم العلوم البيطرية)٣( مصر، ،فرع اسيوط

  

)م٤/٥/٢٠٠٩وقبل للنشر في  : ٢/١١/٢٠٠٨قدم للنشر في  ( 
  
 نعجة قسمت إلي مجموعتين     ١٧  الأولى في  التجربة     ستخدما نعجة رحماني في تجربتين منفصلتين ،        ٦٣أجريت هذه الدراسة علي      .خص البحث مل

 علي حقن هرمون  إنطـلاق       اشتملعوملت اموعتين ببرنامج    ). ١٠عددها  (و مجموعة لاودقية    ) ٧عددها  (مجموعة ودقية   : حسب حالة المبيض  
 بعد سـتة    GnRH ثم حقنت جرعة ثانية من هرمون الانطلاق         PGF2α تبعه بخمسة أيام حقن هرمون البروستاجلانين        GnRHالهرمون المنبه للمناسل    

  . ستيرون في سيرم الدم تم متابعة تطور الجريبات والأجسام الصفراء بواسطة الموجات فوق الصوتية كما تم تحديد مستوي البروج. وثلاثين ساعة 
، ) ١٦ودقية ومعاملـة ، عـددها       (مجموعة أ   : نعجة وزعت حسب حالة المبيض علي أربع مجموعات        ٤٦ استخدمتوفي التجربة الثانية    

). ٩ها  لاودقية و غير معاملة ، عـدد      (، مجموعة د    ) ١١لاودقية و معاملة ، عددها      (، مجموعة ج    ) ١٠ودقية وغير معاملة ، عددها       (ـمجموعة ب 
. عوملت اموعتين أ ، ج  بالبرنامج المتبع في التجربة الأولي ، وتم تتبع الشياع في اموعات الأربع وتم تلقيح الإنـاث الـتي أظهـرت الـشياع       

. للاودقيـة  في النعاج ا   ٪٠,٠ في النعاج الودقية و      ٪٢٨,٦ بنسبة   GnRHأوضحت النتائج حدوث الإباضة بعد الجرعة الأولي من هرمون الإنطلاق           
 من النعاج الودقية في اليوم الخامس من البرنامج علي أجسام صفراء بينما لم تحتوي مبايض النعاج اللاودقية علي أي أجسام                     ٪٥٧,١ مبيض   احتوى

للاودقية علـي    في كل من النعاج الودقية وا      ٪٢٠  ،    ٪٧١بعد الجرعة الثانية من هرمون الانطلاق حدثت الاباضة بنسبة          .  صفراء في هذا التوقيت   
المعالجـة،    في النعاج الودقية غير    ٪٢٠ ،   ٪٤٠ للنعاج الودقية المعالجة و      ٪٣١,٣ ، ٪٦٢,٥كما كان معدل ظهور الشياع و نسبة الحمل         . الترتيب

هذه النتائج  أن هـذا      يتضح من   . عالجة ، علي الترتيب   الم في النعاج اللاودقية  غير       ٪٠,٠ ،   ٪٠,٠ في النعاج اللاودقية المعالجة ، و      ٪٠,٠ ،   ٪٩,١و
  . نه لم يكن مؤثرا في النعاج اللاودقيةإالبرنامج للتوافق في النعاج يعتمد في  كفاءته علي نشاط المبيض حيث 
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