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لة غ ر م ؤولة غ  ا افكار ر ةاراراا ا راردة ل  وثرا انشورررف  أ د داد   إدارة المج

 ةإنم  اقط تقع ؤولة يته   أ ا تثريم ا علة مي ةا ضرالط افكك ديميغ



 

 هيئــــــــــــــة التحريـــــــــــر

 للتحريرسرئي  معهد بحوث الامصال واللقاحات فائيلد/ صفوت كمال رو أ.
ً
 ا

 للتحرير مهندس زراعي احمد فتحي احمدم/ 
ً
 مديرا

  رئيس مجلس أمناء المؤسسة د/ فكري لطيف متولي
ً
 إداريا

ً
 عضوا

  الأمين العام للمؤسسة أ/ شتوي مبارك القحطاني
ً
 إداريا

ً
 عضوا

 عض مدير المؤسسة أ/ نهى عبدالحميد عبدالعزيز
ً
 إداريا

ً
 وا

 

 : الهيئـــــة العلمية
 

  واللقاحات الامصال بحوث بمعهد الفيروسات استاذ  سعد احمدمحمد /  أ.د

  الحيوية المستحضرات علي للرقابة المركزي  بالمعمل الفيروسات استاذ  الباقي عبد هاشم / منصور  أ.د

 الاسكندرية عةجام - والمناعة الميكروبيولوجي استاذ  تركي احمد / حلمي أ.د

 التناسليات بحوث بمعهد العام الطب استاذ  الجارحي مصطفي / محمد أ.د

  واللقاحات الامصال بحوث بمعهد البكتريولوجي استاذ  عثمان محمد / رقية أ.د

 للبحوث القومي پالمركز الزراعية للآفات البيولوجية المكافحة استاذ  عادل محمد / منال أ.د

 شمس عين جامعة الزراعة بكلية الحيوان تغذية استاذ  حمدي دمحمو  / سلوي  أ.د

 للبحوث القومي بالمركز النباتية الحيوية البيوتكنولوجيا استاذ  حنفي سيد / مؤمن أ.د

 القاهرة جامعة  - والطيور  الحيوان صحة استاذ  محمد عطية / زكية أ.د

 ادبغد والتكنولوجيا العلوم وزارة  جواد منذر / مهند أ.د

 ليبيا -القاسم الخضراء  جامعة الزراعة كلية  علي اللطيف عبد / نهاد أ.د

 هد بحوث البساتينعأستاذ بم أ.د/ عبدالعزيز أحمد الطويل

 مركز البحوث الزراعية -المعمل المركزى للأبحاث وتطوير نخيل أ.د/ زينب السيد زايد

 جامعة القاهرة -الاقتصادية  استاذ المبيدات بقسم الحشرات أ.د/ ايمان سعيد سويلم

 .    البيطرية واللقاحات الامصال بحوث معهد الجزئية البيولوجيا استاذ عباس محمد اشرف أ.د/

 الخولي المنعم عبد علاءأ.د/
بمعهد بحوث الأمصال  المعدية والامراض الوراثية الهندسة استاذ

 واللقاحات البيطرية

 جتما  الريفي بمعهد بحوث الارشاد الزرايي والتنمية الريفيةاستاذ الا  اشرف رجب علي الغنام أ.د/

                       
 



 ميثاق اخلاقيات النشر :
العلمية البحوث  المؤسسة العربية للتربية والعلوم والآداب من خلال اصداراتهاتنشر 

ادئ مدونة أخلاقيات الأصيلة والمحكمة، بهدف توفير جودة عالية لقُرَّائها من خلال الالتزام بمب

 COPE)تصنف المدونة الأخلاقية ضمن لجنة أخلاقيات النشر و  منع الممارسات الخاطئة. و  النشر

: Committee on Publication Ethics)  وهي الأساس المرشد للمؤلفين والباحثين والأطراف

ضع معايير موحّدة ، بحيث تسعى المجلات لو راجعينالأخرى المؤثرة في نشر البحوث بالمجلات من م

المجلات على أن يقبل الجميع بقوانين المدونة الأخلاقية، وبذلك فهي ملتزمة تماما  وترغبللسلوك؛ 

  .بالحرص على تطبيقها في ظل القبول بالمسؤولية والوفاء بالواجبات والمسؤوليات المسندة لكل طرف

 مسؤولية الناشر: -1

ق الاقتباس من الأعمال العلمية السابقة، بغرض يجب مراعاة حقوق الطبع وحقو  قرار النشر:

حفظ حقوق الآخرين عند نشر البحوث بالمجلات، و يعتبر رئيس التحرير مسؤولا عن قرار النشر 

والطبع ويستند في ذلك إلى سياسة المجلات والتقيد بالمتطلبات القانونية للنشر، خاصة فيما يتعلق 

ر والطبع أو القرصنة، كما يمكن لرئيس التحرير بالتشهير أو القذف أو انتهاك حقوق النش

 استشارة أعضاء  هيئة التحرير أو المراجعين في اتخاذ القرار.

: يضمن رئيس التحرير بأن يتم تقييم محتوى كل مقال مقدم للنشر، بغض النظر عن النزاهة

 الجنس، الأصل، الاعتقاد الديني، المواطنة أو الانتماء السياس ي للمؤلف.

: يجب أن تكون المعلومات الخاصة بمؤلفي البحوث سرية للغاية وأن یُحافظ عليها من قبل السرية

الأشخاص الذين يمكنهم الاطلا  عليها، مثل رئيس التحرير، أعضاء هيئة التحرير، أو أي عضو  لك 

 له علاقة بالتحرير والنشر وباقي الأطراف الأخرى المؤتمنة حسب ما تتطلب عملية التحكيم.

ا : لا يمكن استخدام أو الاستفادة من نتائج أبحاث الآخرين المتعلقة بالبحوث فقة الصريحةالمو

 غير القابلة للنشر بدون تصريح أو إذن خطي من مؤلفها.

 :) المراجع (   مسؤولية المحكم -2

  حكم: يساعد المالمساهمة في قرار النشر
ُ
( رئيس التحرير وهيئة التحرير في اتخاذ قرار راجع )الم

 النشر وكذلك مساعدة المؤلف في تحسين البحث وتصويبه.

المبادرة والسرعة في القيام بتقييم البحث الموجه إليه  حكم: على المسرعة الخدمة والتقيد بالآجال

في الآجال المحددة، وإذا تعذر ذلك بعد القيام بالدراسة الأولية للبحث، عليه إبلاغ رئيس التحرير 

، تأخير التحكيم بسبب ضيق الوقت أو عدم وجود حكمطاق عمل المبأن موضو  البحث خارج ن

 الإمكانيات الكافية للتحكيم.



للمحافظة  حكم، وأن يسعى المحكمالسرية: يجب أن تكون كل معلومات البحث سرية بالنسبة للم

على سریتها ولا يمكن الإفصاح عليها أو مناقشة محتواها مع أي طرف باستثناء المرخص لهم من 

 رئيس التحرير. طرف

إثبات مراجعته وتقييم الأبحاث الموجهة إليه بالحجج والأدلة  حكم: على الم وضوعيةــــــــــــــــالم

الموضوعية، وأن يتجنب التحكيم على أساس بيان وجهة نظره الشخصية، الذوق الشخص ي، 

 العنصري، المذهبي وغيره. 

در والمراجع المتعلقة بالموضو  )البحث( و التي لم  محاولة تحديد المصا حكمعلى الم تحديد المصادر:

المؤلف، و أي نص أو فقرة مأخوذة من أعمال أخرى منشوره سابقا يجب تهميشها بشكل صحيح، 

إبلاغ رئيس التحرير وإنذاره بأي أعمال متماثلة أو متشابهة أو متداخلة مع العمل قيد  كموعلى المح

 التحكيم.

عدم تحكيم البحوث لأهداف شخصیة، أي لا یجب عليه قبول  حكم: على المتعارض المصالح

تحكيم البحوث التي عن طريقها يمكن أن تكون هناك مصالح للأشخاص أو المؤسسات أو یُلاحظ 

 فيها علاقات شخصیة. 

 مسؤولية المؤلف : -3

: على المؤلف تقديم بحث أصيل وعرضه بدقة وموضوعیة، بشكل علمي متناسق معايير الإعداد

ابق مواصفات البحوث المحكمة سواء من حيث اللغة، أو الشكل أو المضمون، و ذلك وفق يط

معايير و سياسة النشر في المجلات، وتبيان المعطیات بشكل صحيح، و ذلك عن طريق الإحالة 

الكاملة، ومراعاة حقوق الآخرين في البحث ؛ وتجنب إظهار المواضیع الحساسة وغير الأخلاقیة، 

المذهبیة، المعلومات المزیفة وغير الصحیحة وترجمة أعمال  شخصیة، العرقیة،الذوقیة، ال

 الآخرین بدون ذکر مصدر الاقتباس في البحث.

: على المؤلف إثبات أصالة عمله وأي اقتباس أو استعمال فقرات أو كلمات الأصالة و القرصنة

فظ بحق استخدام برامج اكتشاف جلة تحتالمالآخرين يجب تهميشه بطريقة مناسبة وصحيحة ؛ و 

 القرصنة للأعمال المقدمة للنشر.

لا يمكن للمؤلف تقديم العمل نفسه )البحث( لأكثر من مجلة أو مؤتمر، وفعل ذلك  إعادة النشر:

 يعتبر سلوك غير أخلاقي وغير مقبول.

دمها في : على المؤلف الاحتفاظ بالبيانات الخاصة التي استخالوصول للمعطيات والاحتفاظ بها

م.  بحثه، و تقديمها عند الطلب من قبل  قيِّّ
ُ
 هيئة التحرير أو الم

: ينبغي حصر )عدد( مؤلفي البحث في أولئك المساهمين فقط بشكل كبير وواضح مؤلفي البحث

سواء من حيث التصميم، التنفيذ، مع ضرورة تحديد المؤلف المسؤول عن البحث وهو الذي یؤدي 



 في إعداد ا
ً
 کبيرا

ً
 في البحث على أنّهم دورا

ً
لبحث والتخطیط له، أما بقیة المؤلفين یُذکرون أیضا

مساهمون فيه فعلا، ويجب أن يتأكد المؤلف الأصلي للبحث من وجود الأسماء والمعلومات 

ع  لِّ
ّ
الخاصة بجمیع المؤلفين، وعدم إدراج أسماء أخرى لغير المؤلفين للبحث ؛ کما یجب أن يط

ثة جيدا، وأن یتفقوا صراحة على ما ورد في محتواها ونشرها بذلك الشكل البح لىع جميعاالمؤلفون 

 المطلوب في قواعد النشر.

: يلتزم صاحب البحث بذكر الإحالات بشكل مناسب، ويجب أن تشمل الإحالة الإحالات والمراجع

ت ذکر کلِّّ الكتب، المنشورات، المواقع الإلكترونية و سائر أبحاث الأشخاص في قائمة الإحالا 

 والمراجع، المقتبس منها أو المشار إليها في نص البحث.

وجود خطأ جوهريأ و عدم الدقة في جزئيات  أكتشف : على المؤلف إذا تنبّه والإبلاغ عن الأخطاء

 بحثه في أيّ زمن، أن يشعر فورا رئيس تحرير المجلات أو الناشر، ويتعاون لتصحيح الخطأ.

 : رشـــــــروط النشــــــــ
،  : العربيالمستخلصين ، متضمنة  ( صفحة35)عن أن لا يتجاوز البحث المقدم للنشر يجب  -

 ( كلمة ، والمراجع.200على أن لا تتجاوز كلمات كل واحد منهما ) والإنجليزي   

( لا تزيد على خمس Key Words، كلماتٌ مفتاحية ) ، والإنجليزيَّ  : العربيَّ المستخلصين يلي  -

عنوان البحث(، تعبر عن المجالات التي يتناولها البحث؛ لتستخدم فـي  كلمات )غير موجودة فـي

    التكشيف.

( سم، 3تكون أبعاد جميع هوامش الصفحة الأربعة )العليا، والسفلى، واليمنى، واليسرى( ) -

 بين الأسطر مفردة. والمسافة 

بحجم  (،  Times New Roman يكون نو  الخط فـي المتن للبحوث العربية وللبحوث الإنجليزية ) -

(13.) 

(،  Times New Roman يكون نو  الخط فـي الجداول للبحوث العربية وللبحوث الإنجليزية ) -

 (.10بحجم ) 

  ( فـي جميع ثنايا البحث. Arabic ...3-2-1تستخدم الأرقام العربية ) -

  البحث فـي منتصف أسفل الصفحة.  صفحات  يكون ترقيم  -

، والمؤسسة التي ينتمي إليها، وعنوان  ، أو الباحثين احث، واسم الب يكتب عنوان البحث -

 بالصفحة   المراسلة، على صفحة 
ً
مستقلة قبل صفحات البحث. ثم تتبع بصفحات البحث، بدءا

 بكامل البحث.
ً
  الأولى حيث يكتب عنوان البحث فقط متبوعا



بحث صراحة، أو بأي يرايى فـي كتابة البحث عدم إيراد اسم الباحث، أو الباحثين، فـي متن ال -

 من اهويته، أو هوي إشارة تكشف عن 
ً
تهم، وإنما تستخدم كلمة )الباحث، أو الباحثين( بدلا

  المراجع.  الاسم، سواء فـي المتن، أو التوثيق، أو فـي قائمة 

 .  ‎السادس  الإصدار ‎ أسلوب التوثيق المعتمد فـي المجلة هو نظام جمعية علم النفس الأمريكية،  -

    د الباحث من سلامة لغة البحث، وخلوه من الأخطاء اللغوية والنحوية.يتأك -

 حسب الاسم  -
ً
الأخير الأول أو توضع قائمة بالمراجع العربية بعد المتن مباشرة، مرتبة هجائيا

 لأسلوب التوثيق المعتمد فـي المجلة.)اختياري( للمؤلف 
ً
 ، وفقا

    ر أهليته للتحكيم، أو رفضه.لهيئة التحرير حق الفحص الأوّلي للبحث، وتقري -

منفذ نشر   فـي حال قبول البحث للنشر تؤول كل حقوق النشر للمجلة، ولا يجوز نشره فـي أي  -

، دون إذن كتابي من رئيس هيئة التحرير. 
ً
 أو إليكترونيا

ً
  آخر ورقيا

بالضرورة عن   الآراء الواردة فـي البحوث المنشورة تعبر عن وجهة نظر الباحثين فقط، ولا تعبر  -

 رأي المجلة. 

يحق للباحث استلام نسخة ورقية من العدد ، وعند طلب نسخ أخرى أو مستلات اضافية  -

 يتم تسديد تكلفتهم مع رسوم النشر.
ً
 للبحث أو ارساله بريديا

 من خلا يتم -
ً
 الإلكتروني: موقع المجلة أو البريد ل تقديم البحوث إلكترونيا
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 افتتاحية العدد :

التميـــز والتخصـــص فـــي  تســـعى هـــذه المجلـــة جاهـــدة لتحقيـــق الجديـــدالعـــدد مـــع إصـــدار   

المجلـة تنـذر دفتيهـا لاسـتعاب حصـاد مـا الميادين التـي تبتغـي كشـف معالمهـا واكتنـاه مجاهلهـا. ف

البحــث العلمــى هــو الأســاس فــى بنــاء ف البحــوث الزراعيــة.ينبــت مــن بحــث علمــي جــاد فــي مجــال 

الــــــدول المتقدمــــــة و بدونــــــه لا تحــــــدث أى تنميــــــة أو تطــــــور فــــــى المجتمعــــــات الحديثــــــة و تحقيــــــق 

ـــد  معــــدلات تنميــــة عاليــــة علــــى المســــتوى البشــــرى و اســــتغلال المــــوارد المتاحــــة فــــى تحقيــــق عوائـ

اقتصـــادية مرتفعـــة تعـــود بـــالنفع علـــى المجتمـــع و الدولـــة و مـــن خـــلال هـــذة المجلـــة نطـــرح أهـــم 

البحــــوث التــــى تعمــــل علــــى زيــــادة المحاصــــيل الحقليــــة لســــد الاحتياجــــات الغذائيــــة المســــتمرة و 

زيـــــادة التوســـــع الرأســـــ ى  و الأفقـــــ  و الـــــذى يشـــــمل العديـــــد مـــــن الخطـــــوات منهـــــا زراعـــــة تقـــــاوى 

ـــــناف  ـــا الأصــ ــ ـــــراض و تحملهــ ـــا للأمــ ــ ـــز بمقاومتهــ ــ ـــى تتميــ ــ ـــــاج و التــ ـــة الأنتــ ــ ـــــنة العاليــ ـــن المحســ ــ و الهجــ

 للظروف البيئية و تطبيق أفضل المعاملات الزراعية للأصناف والهجن المزروعة . 

وايضا من خلال هذه المجلة نتناول البحوث التى تتعلق بتشخيص مسببات 

و البحوث التى تتعلق بسبل زيادة النمو و الأمراض للحيوانات و الطيور و طرق الوقاية منها 

الانتاج و زيادة الخصوبة مما يعود بتوفير البروتين الحيوان  و الداجنى لمواجهة الاحتياجات 

 له نظرا للزيادة السكانية .  المستمرة

وحرصا من هيئة تحرير المجلة على المستوى العلمى لها سوف يتم نشر البحوث 

دة للمتخصصين الباحثين العرب من مختلف أرجاء الوطن العرب  المتميزة لتكون منارة جدي

الكبير من الخليج الى المحيط .  واذ ندعو الباحثين الراغبين فى نشر بحوثهم بها الالتزام 

بمعايير النشر بالمجلة و الحرص على اجراء التعديلات و الملاحظات التى يبديها المحكمين و 

من المجلة أكثر ثراءا و جدة بفضل الله و عونه و الله ولى نأمل لأن تكون الأعداد القادمة 

ومرحبا بوجهة نظركم و رأيكم فى أى فكرة تسهم فى الرقى و التطور لمجلتكم التى  التوفيق .

تعد صورة من صور التعبير عن أشخاصكم و مرحبا بالنقد البناء فى أى جانب و 

 ر لمجلتكم الغراء .بمقترحاتكم لتحقيق الرقى الدائم و التطوير المستم

 نقدم هذا العدد للقارئ الكريم متمنيين أن يجد فيه الفائدة المرجوة وفق 
ً
وختاما

 الله الجميع لما فيه الخير و السداد و أخر دعوانا ان  الحمد لله رب العالمين 

                                                                                                                                                                              

 التحرير هيئة
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 المستخلص :

أجريت هذه الدراسة في كلية الزراعة، جامعة حلب وقد هدف البحث لدراسةة 

تأثير عمليةة المملةيا الفةاف فةي المركيةب الئيميةاخي واللةياي الةيزياخيةة للحة  المةاعز 

الفبلي المميفر في السةي  المحليةة لمدي ةة حلةب، حيةث أجريةت الدراسةة علة  الع ةلة 

ممحصةةع علييةةا وجةةيا ارتةةةاف مع ةةي  فةةي الطييلةةة الريريةةة، حيةةث يمةةبت مةةت ال مةةاخ  ال

مقارنةة  بالعي ةا   P<0.05نسبة الرطيبة في عي ة الشةاهد وللةع ع ةد مسةمين مع ييةة 

المملحة، كما يمبيت أن عملية الممليا أا  لانلةاض نسبة البروتيت الئلي نميفة خةرو  

أن  جزء مةت المةياا اوتوتيةة البسةيطة خةلي عمليةة المملةيا، وجةد مةت خةلي الدراسةة

المملةةيا يةةلاا  لانلةةةاض مع ةةي  فةةي نسةةبة الةقةةد خةةلي عمليةةة السةةل ، كمةةا لةةيح  أن 

المملةةيا يزيةةد مةةت قةةدرع اللحةة  علةة  ربةةه المةةاء وان هةةذه الزيةةااع كانةةت مع ييةةة مقارنةةة  

بالشاهد وللع لأن عملية الممليا ترفع مت قدرع البروتي ا  عل  ربةه المةاء، كمةا وجةد 

لحة  ويزيةد مةت تةلبمم وتماسةئم مقارنةة  بالشةاهد، لةيح  أن الممليا يحست مت قيام ال

كذلع أن المملةيا يحسةت مةت الصةةا  الحسةية للحة  ويفعلةم اكًةر قبةيلا  لةدن المسةميلع 

 مقارنة  باللح  غير المملا. 

لح  الماعز الفبلي السير ، الممليا، الع لة الريرية المسمطيلة،  الكلمات المفتاحية:

 السل .

Abstract: 

His study was conducted the aim of the research was to 

study the effect of dry salting and wet salting in the chemical 
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composition, nutritional value and physical properties of 

mountain goat meat available in the local market of Aleppo, 

where the study was conducted on the long dorsal muscle, where 

it is found from the results obtained It has a significant increase 

in the percentage of moisture in the control sample, at a 

significant level, at the level of significance P <0.05 compared to 

salted samples, as it turns out that the salting process resulted in 

a decrease in the total protein percentage due to the exit of a 

portion of the simple nitrogenous substances during the salting 

process, it was found through the study that salting It leads to a 

significant decrease in the percentage of loss during the boiling 

process, as it was noted that salting increases the ability of meat 

to bind to water and that this increase was significant compared 

to the witness, because the salting process increases the ability of 

proteins to bind water, and it was found that salting improves the 

strength of the meat and increases Its hardness and tenacity 

compared to the witness, it was also noted that salting improves 

the sensory qualities of meat and makes it more acceptable to the 

consumer compared to unsalted meat.. 

Key words: Goat meat, salting, Longissimus Doris, boiling 

 

 المقدمة والدراسة المرجعية:

أن تةةيفير الاةةذاء الصةةحي ل  ال يعيةةة المركيبيةةة الفيةةدع والممميةةز بصةةةا  حسةةية       

 ، أتةبحت مةت أولييةا  عالية تلبي حاجةة المةياط يت ورغبةاتي  علة  اخةملف ألواقية

ميةةام الملاسسةةا  اجنماجيةةة والعلميةةة وعلةة  عةةات  العةةامليت فةةي مفةةاي انمةةا  الاةةذاء 

وتصةة يعم وحةرةةم، والعةةامليت والبةةاحًيت فةةي هةةذا الم ةةمار تقةةع ميمةةة الاسةةمةااع مةةت 

المطةةير المق ةةي الحةةديث، والمعمةة  فيةةم بميسةةيع الاخمصاتةةا  ونشةةر الأبحةةا  العلميةةة 

(. تعد اللحيم لا  أهمية خاتة، فيي إحةدن 1998ي م يا )محيي، لا  الطابع المطبيق

الم مفةةةا  الرخيسةةةية المةةةي يعممةةةد علييةةةا الانسةةةان فةةةي تاذيمةةةم، وهةةةي مصةةةدر أساسةةةي 

للبروتي ا  عالية القيمة الاذاخية والمي تعمبر المااع الأساسية ل مي الانسان وب اء جسةمم 

مةت لحةيم الأغ ةام والأبقةار المةي (. إن نقة  المةيارا 1998وأنسفمم الململةة )محيةي،

تعد المصدر الأوي والأه  للحيم الحمراء، وجةم الأنرةار للعممةاا علة  لحةيم المةاعز 
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كأحةةد المصةةاار اليامةةة لسةةد الةة ق  الحاتةةع فةةي تلةةع المةةيارا، إ ةةافة  إلةة  أن تربيةةة 

  الماعز تعد مصدرا  هاما  للحصيي عل  الحليب وم مفاتم، وبالرغ  مت للع إلا أنيةا لة

تح  بالدراسة الئافية اليامة كباقي الحييانا  مًع الأبقةار والأغ ةام، لةذلع فةلن الميجةم 

للهممةةام بدراسةةة لحةة  المةةاعز يعةةد أمةةرا   ةةروريا  لمطةةيير انماجيةةا وتحسةةيت خياتةةيا 

لمساه  بميفير قسه مي  مت اللحيم والألبان سةعيا  وراء تحقية  الاكمةةاء الةذاتي )محمةد 

القيي عل  الصةعيد المحلةي أن مسةمقبع لحة  المةاعز كمصةدر  (.  ويمئت1998خير ،

لأحةةد الماةةذيا  اليامةةة لا جةةداي فيةةم، فلحةةيم المةةاعز ليةةا خصةةاخ  تاذويةةة وو يةةةة 

مميزع، إ افة  لقدرتيا عل  الاسةمةااع مةت مفميعةة واسةعة مةت المةياا ال باتيةة المةي لا 

 تلق  قبيلا  لدن الأغ ام والأبقار.

اللحةةيم عبةةارع عةةت مفميعةةة مةةت ال سةة  الع ةةلية وال ةةامة والده يةةة، إ ةةافة           

المة   –الئلة  –اللسةان  –الطحةاي  –القلةب  –الئبةد )لبعض الاةدا والأع ةاء الداخليةة 

تلاخذ اللحةيم مةت لبةاخا الحييانةا  الصةالحة للسةميلة خةريطة خليهةا مةت  ) إل .....

لبيحةةة الحيةةيان الزراعةةي تم ةةمت ومةةت هةةذا المعريةة  يم ةةا أن اوفةةا  والأمةةراض، 

مفميعة مت ال س  الممباي ة في خياتيا وأهميميةا الاذاخيةة والمصة يعية وعلة  رأسةيا 

% مةت وتن الذبيحةة، كمةا أن تركيبةم 50ال سي  الع لي الييئلي الذ  يشئع أكًر مت 

ي يممات بالقيمة الاذاخية والحييية العالية مت حيث نسبة البروتيت ونيعيمةم وطعمةم، وهة

ميةة  جةةدا  مةةت ال احيةةة المصةة يعية، فعلةة  خياتةةم تميقةة  خةةياي ومياتةةةا  معرةة  

(. حيةث تمةراون نسةبة البروتي ةا  1980، الأسةيا، 1998المص عا  اللحميةة)محيي، 

كمةةا  % ت ةة  فةةي تركيبيةةا معرةة  الأحمةةاض الأمي يةةة ال ةةرورية،22-18فيةةم مةةا بةةيت 

( ومفميعةة A-D-E-Kالدهين )تحمي  اللحيم عل  مفميعة الةيمامي ا  الذوابة في 

، فةةي الم مفةةا  اللحميةةة المصةة عة نميفةةة إ ةةافة C، وقةةد يمةةيفر فيمةةاميت Bفيمامي ةةا  

 -%0.8حمةةض الاسةةئيربيع، كمةةا تحمةةي  علةة  نسةةبة مةةت الأمةةلن المعدنيةةة بةةيت )

(أهميةةا البيتاسةةييم والةيسةةةير والحديةةد، ونسةةبة أقةةع مةةت الزنةةع والما يزيةةيم 1.2%

بروم والييا، وتزااا نسبة كليريد الصياييم في اللحةيم المصة عة وال حاس والةلير وال

ي ممةةي المةةاعز إلةة   (. 1998، محيةةي، 2000نميفةةة إ ةةافمم أث ةةاء المصةة يع )الزلاقةةي،

ت  الًدييا  ورتبة لوا  الرل  وإل  العاخلة البقرية وتحةت عاخلةة الأغ ةام والمةاعز 

في كًير مت الصةةا  المشةريحية  وج س الماعز. وبيجم عام تمشابم الماعز مع الأغ ام

ييجد الئًير مةت سةللا  المةاعز فةي الةيطت  (.1982)القس وآخرون، والةيزييليجية

العربي مت أهميا الماعز ال ةيبي والشةامي وال يلةي والصةيمالي ومةاعز ثمةيا الأبةيض 

والصحراو  والفبلةي والبةير والأنئةيرا، وي ممةي المةاعز الفبلةي السةير  مةت حيةث 

ئلية إل  سللة الماعز مسمرخية الألن لا  القرون، وهي لا  لةين أسةيا الصةا  الش

غالبا  وبعةض الحييانةا  لينيةا أبةيض، كمةا تيجةد أفةراا لا  لةين أبةيض أو ب ةي فةاتا 
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أسةع البطت، والألن طييلة وممدلية والقرون مميسةطة الطةيي فةي اجنةا  وطييلةة فةي 

)  كةةر 40كةةر والأنًةة   55نحةةي  الةةذكير والأرجةةع مميسةةطة الطةةيي، يبلةةر وتن الةةذكر

لةةةدن مقارنةةة المركيةةب الئيميةةاخي العةةةام (. 2006،  البربةةر ،1982القةةس وآخةةرون،

لل سي  الع لي للح  الماعز مقارنةٌ بلحيم الحييانا  الزراعيةة الأخةرن، تبةيت احمةياء 

%، وهي أعل  مت رطيبة لحة  الفمةع 77لح  الماعز عل  نسبة رطيبة وتلت حم  

، وممقاربة مع لحة  الةدجا  لئ ةم تميةز بانلةةاض نسةبة الدسة  فيةم، لةيح  والا   والبقر

أي ا  وجيا بعض الاخملفا  في نسةب الرمةاا بةيت لحةيم الحييانةا  الزراعيةة، حيةث 

% فةي 0,9% فةي لحة  الفمةع و1,1% بي ما بلاةت 0,87كانت نسبمم في لح  الماعز 

 Casey,1992, Mahgoub et) % فةي الةدجا 1% في لح  الا   و1,2لح  البقر و

al,2012) 

تمشابم نسب الأحماض الأم ية في لح  الماعز مع نريراتيا فةي لحةيم الأبقةار والأغ ةام 

والل زير، ويعد لح  الماعز مصدر غ ي للأحماض الأم ية وخاتة ال ةرورية م يةا، 

فيةةةةي يحمةةةةي  علةةةة  مسةةةةمييا  مةةةةت أحمةةةةاض الًريةةةةينيت والمًيةةةةينيت واللييسةةةةيت 

ربميفان أعل  مما هةي ميجةيا فةي لحة  البقةر وال ةأن. وجةد أي ةا  والايزولييسيت والم

أن كميةةةة الأحمةةةاض الأمي يةةةة الأساسةةةية الميجةةةياع فةةةي لحةةة  المةةةاعز كافيةةةة لماطيةةةة 

الاحمياجا  الييمية للإنسان البالر وخاتة فيما يمعل  بالحمض بالليسةيت والمربميفةان، 

لمريةيتيت فةي لحة  المةاعز أقةع ليح  كذلع أن نسبة الحمض الأمي ةي الةي يةع الانةيت وا

مةةت لحةة  ال ةةأن والبقةةر والل زيةةر، كمةةا تبةةيت أن نسةةبة الحمةةض الأمي ةةي الأرجي ةةيت 

)نص  ال رور ( في لح  الماعز أعل  مت لحيم الحييانا  الأخرن في حةيت كانةت 

نسةةةبة الييسةةةماايت أقةةةع ممةةةا كانةةةت عليةةةم فةةةي لحةةةيم الحييانةةةا  الزراعيةةةة الأخةةةرن 

(casey,1992المملةةي .) ا هةةي عبةةارع عةةت عمليةةة نةةةيل انمشةةار  تحةةت تةةأثير ال ةةاه

الاسميت  والميئانيئي لمةراك  مةياا المملةيا فةي ال ةات  وتمئةين القةيع المحركةة نميفةة 

الةةةر  فةةي تركيةةز مةةياا المملةةيا بةةيت اللحةة  والمحلةةيي الملحةةي كمةةا أن الرطيبةةة العاليةةة 

 ةات  طعمةا ونئيمةا ولينةا  ورفع ارجة الحرارع يزيةد مةت سةرعة ال ةاليةة، كمةا يعطةي ال

مميزا  بةعةع العمليةا  الحيييةة للأحيةاء الدقيقةة والانزيمةا  وهةي عمليةة حةريةة وتق يةة 

بآن واحد، غالبا  مةا تسةملدم طريقةة المملةيا الرطةب باسةمعماي محاليةع ملحيةة )كليريةد 

% حيةث يمحقة  تيتيةع ممفةانس للشةيارا 23-17الصياييم( بمراكيز تمراون مةا بةيت 

ة ااخع القطعة وعل  سطحيا إ افة إل  رفع كمية ال ات  لاممصاتةم جةزء مةت الملحي

رطيبةةة المحلةةيي كمةةا تةةم  عمليةةة المملةةيا ليقةةت قصةةير نسةةبيا ، لئةةت يلحةة  ان القةةدرع 

الحةرية تئين أ ع  مت مًيلميا ع ةد اسةملدام الطريقةة الفافةة، وفةي بعةض الحةالا  

سطا القطع )في حالة تمليا وحة  قطةع تسملدم طريقة الممليا الفاف ب ًر الملا عل  

اللحيم مرتةعة الدهين او المفةةةة جزخيةا ( ، لئةت يعةاى علة  هةذه الطريقةة طةيي فمةرع 
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الممليا وعدم المفانس في تيتف الملا وفقد أكبر في العصير اللحمةي. نميفةة للمايةرا  

  فمةةرع الئيماويةةة المعقةةدع المةةي تحةةد  فةةي اللحةة  أث ةةاء المملةةيا )خاتةةة ع ةةدما يسةةمار

طييلة( يصبا اللح  أكًر طراوع وتمراك  في اللح  ومحلةيي المملةيا أنةياف ممعةداع مةت 

مركبا  الطع  وال ئية المي ت شةأ عةت العمليةا  الحيييةة للأحيةاء الدقيقةة والأنزيمةا ، 

وفي حالة تمليا اللح  الطات  بعد الذبا مباخرع ية ع إ افة مياا ال ئيةة فةي محلةيي 

، وباةةض ال رةةر عةةت المحلةةع الفزخةةي للمةةياا البروتي يةةة أث ةةاء عمليةةة المملةةيا أو خليطةةم

المملةةيا فلنةةم لا يحةةد  تةئةةع فةةي قةةيام الأليةةاف الع ةةلية، إنمةةا تةةزااا قابليةةة الأنسةةفة 

(. الت الدراسا  عل  وجيا انلةةاض مع ةي  فةي نسةب الةقةد 1998للنمةاخ )محيي، 

فةي عي ةا  لحة  الةلةذ والمامةيرع  خلي الطب  في الساخع ال ا   والةقدان ع د اجلابة

في تراكيز ململةة مت المحاليةع الملحيةة ومحاليةع المسمللصةا  الأنزيميةة مقارنةة مةع 

 (.2012عي ا  اللح  المعاملة مع الماء المقطر )الأنبار، 

 أهداف البحث:

تعةةد اللحةةيم مةةت أهةة  الماةةذيا  الياجةةب تيفرهةةا فةةي اليجبةةة الاذاخيةةة وللةةع 

عالية مت البروتي ةا  مرتةعةة القيمةة الحيييةة باج ةافة للياتةيا  لاحمياخيا عل  نسبة

الحسةةية المرغيبةةة، حيةةث تعمبةةر عمليةةة المملةةيا مةةت أهةة  اللطةةيا  المةةي تفةةر  علةة  

اللحةةيم وم مفاتيةةا وعلةة  هةةذه اللطةةيع تميقةة  اللةةياي الي يةيةةة للم ةةم  اللحمةةي مةةت 

اوا للم ةةم  ال يةةاخي عصةةيرية وطةةراوع وطعةة  ونئيةةة باج ةةافة لةةدور المملةةيا فةةي المةةر

 واوره الحةري لذا فلن البحث ييدف إل :

اراسةةة تةةأثير المملةةيا الفةةاف فةةي اللةةياي الئيمياخيةةة والقيمةةة الاذاخيةةة للحةة  - 2-1

 الماعز الفبلي

في اللياي الةيزياخية والحسية للح  الماعز الفاف اراسة تأثير الممليا  - 2-2

 الفبلي

 :مواد وطرائق البحث

خ عت للبحث عي ا  مت ال سةي  الع ةلي للحة  المةاعز الممةيفر فةي السةي  

الياقعةة بةيت  Longissimus Dorisالمحليةة )وللةع مةت الع ةلة الطييلةة الريريةة( 

)لكر بعمر حيالي سة ة( بعةد تلليصةيا مةت الأنسةفة ال ةامة والده يةة  13-9الةقرا  

   .اليا حميت

 س  5×5×1الطييلة الريرية بأبعاا  عملية الممليا: ت  عمع خراخا مت الع لة

 % عل  خراخا اللح  2الممليا الفاف ت  برش الملا ب سبة 

 م  4حةرت العي ا  لمدع ييم واحد في البراا عل  ارجة حرارع 

اقيقةةة وللةةع بامرهةةا بئميةةة  30م  ولمةةدع 95-90تة  سةةل  الشةةراخا علةة  ارجةةة حةرارع 

 محداع مت الماء.
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 والفيزيائية:الاختبارات الكيميائية 

 م  حمةة  ثبةةا  الةةيتن105بةةالمفةي  علةة  ارجةةة حةةرارع تقةةدير المحمةةين الرطةةيبي -1

(AOAC2000) 

تقدير البروتيت الئلي بطريقة كلداهع وللع بي   العي ة بيساطة حمةض الئبريةت  - 2

المركز مع المسةليت ثة  اجةراء عمليةة المقطيةر واسةمقباي الممقطةر بةدور  يحةي  علة  

ف بيجةةيا كاخةة  تةةاتيرو 0.1ثةة  المعةةايرع بحمةةض كلةةير المةةاء % 3حمةةض البيريةةع 

(AOAC2000). 

 (AOAC2000تقدير نسبة الملا بطريقة مير ) -3

 Light Knife Bladeخملت قيع القطع باسملدام سئيت اخمبارا  القيام و -4

Perspex (L B K:وقدر  وف  المعطيا  المالية ) 

 . وحسبت مقاومة القطع مت خلي أعل  مل 10مل /ثا.  مسافة القطع: 2سرعة القطع: 

 Texture Analyzer Stable)باسملدام جيات  ²قراءع سفليا الفيات كر/س 

Microsystems.TA.XT2( )Barrett et al,1998) 

بحسةاى الةةر  فةي ) (Graw and Hammبطريقةة  تحديةد نسةبة المةاء الم ةصةع -5

 Graw andاقةةاخ  ) 10كةةر لمةةدع 1الةةيتن قبةةع وبعةةد ال ةةاه علةة  العي ةةة بةةيتن 

Hamm,1965.) 

 تقدير الةقد بالسل  بحساى اليتن قبع السل  واليتن بعد السل . -6

قيمةت الصةةا  الحسةية باسةملدام نرةام اللمةس نقةاط وخةملت  الاخمبارا  الحسةية: -7

 .(Rauscher,1996تقيي  الطع  والقيام )

( L.S.D  مع ةي  )المحليع اجحصاخي: أجر  تحليع المبايت وحساى قيمةة أقةع فةر-8

 (.1981)نفار وآخرون، Anova% باسملدام برنام  5عل  مسمين مع يية 

 النتائج والمناقشة:

( الذ  يبيت نسبة الرطيبة والبروتيت والملا في 1يم ا مت الفدوي رق  )

العي ا  المدروسة ال يئة، أن رطيبة العي ا  ال يئة المملحة بالطريقة الفافة قد 

مع ي  مقارنة  بالشاهد، هذا يعيا إل  أن إ افة الملا أان للرو  انلة ت وبشئع 

جزء مت رطيبة الم م  نميفة فر  ال اه الاسميت  بيت ااخع اللليا وخارجيا 

باج افة إل  أن اخيي الملا لداخع الللية أان لزيااع نسبة المئينا  الصلبة عل  

 حساى انلةاض نسبة الرطيبة.
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 طوبة والبروتين والملح في العينات النيئة( نسبة الر1جدول رقم )

العي ا                                 

 المئين
 الرطيبة%

البروتيت 

 الئلي%
 نسبة الملا% الدهت%

 a75,56 a21,24 a1,83 b0,16 الشاهد

عي ا  تمليا 

 جاف
b73,11 b20.97 a1,86 a1,93 

LSD 0.05 1,188 0,318 0,144 0,076 

 المتشابهة تدل على عدم وجود فروق معنوية بين العينات المدروسةالأحرف  

كما يلح  مت الفدوي نةسم انلةاض مع ي  في نسبة البروتيت لعي ة الممليا الفاف  

مقارنة  بالشاهد أ  أن إ افة الملا عل  خئع جاف مت الممئت أن يئين قد أان 

البسيطة مع العصير الللي  مما تسبب بانلةاض  للرو  جزء مت المياا اوتوتية

نسبة البروتيت الئلي عل  أساس وتن العي ة. أما فيما يمعل  ب سبة الدهت فيلح  ان 

نسبة الدهت ل  تمأثر بشئع مع ي  خلي عملية الممليا وأن الارتةاف البسيه في نسبميا 

عيا لئين الدهت غير في اللح  المملا كان عل  حساى انلةاض نسبة الرطيبة وهذا ي

لواى وبالمالي ل  يحد  فقد في الدهت مع العصير الللي  المةقيا خلي عملية الممليا 

الفاف كما يلح  مت ال ماخ  الممحصع علييا أن نسبة الملا في العي ا  المملحة 

 كانت أعل  وبةر  مع ي  عت الشاهد وهذا يعيا ج افة الملا للعي ا  ال يئة.

 نسبة الرطوبة والبروتين في العينات المسلوقة( 2جدول رقم )

                

العي ا                        

 المئين

 البروتيت الئلي% الرطيبة%

البروتيت الئلي % 

 مت المااع الفافة

 b62,43 a30,54 81,28 الشاهد

 68.15a 28,77b 90,32 عي ا  تمليا جاف

LSD 0.05 0,990 1,248  

 المتشابهة تدل على عدم وجود فروق معنوية بين العينات المدروسةالأحرف 

( ارتةةاف فةي نسةبة البةروتيت للعي ةا  المطييةة وبشةئع كبيةر 2يم ا مت الفدوي رق  )

مقارنة  بالعي ا  ال يئة وهذا يعيا لةقدان نسبة كبيرع مت وتنيا نميفةة الةدنمرع وانةصةاي 

لئةت   أان لزيةااع تركيةز البةروتيت فييةا، كمية كبيةرع مةت العصةارع اللحميةة الأمةر الةذ

ليح  أن نسبة البروتيت في العي ا  المملحة أقع وبةر  مع ي  عت الشاهد وهذا يعةيا 

لئين نسبة الةقد في الرطيبة نميفة الطيي فةي العي ةا  المملحةة أقةع م يةا فةي الشةاهد، 

حسةاى نسةبة  الأمر الذ  أان لانلةاض البروتيت عل  أساس الةيتن الئلةي، أمةا لةي تة 
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البةةةروتيت مةةةت المةةةااع الفافةةةة فةةةيلح  ارتةةةةاف نسةةةبة البةةةروتيت فةةةي العي ةةةا  المملحةةةة 

 والمسليقة مقارنة  بالشاهد.

( أن قدرع اللح  غير المملةا علة  ربةه المةاء كانةت  ةعيةة 3يلح  مت الفدوي رق  )

رع مقارنةةةة  بةةةاللح  المملةةةا بالطريقةةةة الفافةةةة وللةةةع لأن عمليةةةة المملةةةيا ترفةةةع مةةةت قةةةد

البروتي ا  عل  الارتباط مع الماء بقيع باج افة لحدو  الدنمرع المفمعيةة للبروتي ةا  

 والمي أا  لزيااع قدرتيا عل  ربه الماء.

في العينات  ( نسبة الماء المرتبط % من وزن العينة ومن الماء الكلي3جدول رقم )

 النيئة

العي ا                                        

 المئين

ال سبة المئيية للماء 

 المرتبه مت وتن العي ة%

ال سبة المئيية للماء 

 المرتبه مت الماء الئلي

 b51,36 67,97 الشاهد

 61.23a 83,75 عي ا  تمليا جاف

LSD 0.05 2,7042  

 بين العينات المدروسة الأحرف المتشابهة تدل على عدم وجود فروق معنوية

طزاجةة اللحة ،  معةايير مةت معيةار فيي للحيم الحسية الفياع عيامع أه  أحد القيام يعد

 تعد والمي الماء ربه عل  وقدرتم وعصيريمم اللح عت طراوع  وا حة فئرع ويعطي

 والاخمةرا  القطةع مقاومةة قةيع تقةدير ويعةد وم مفاتةم، للحة  ال يعيةة أه  الصةةا  مت

 وطراوتم. اللح  قيام عل  الدالة أه  المعايير مت والمرونة

 ( مقاومة القطع والفقد في السلق للعينات المدروسة4جدول رقم )

 المكون

 المعاملة
 ²قوة القطع كغ/سم

النسبة المئوية للفقد 

 %بالسلق

 1,56b a31,75 الشاهد

عي ا  تمليا 

 جاف
2,24a b17,19 

LSD 0.05 0.127 1,056 

 المتشابهة تدل على عدم وجود فروق معنوية بين العينات المدروسةالأحرف 

( أن مقاومة القطع كانت أعل  وبشئع مع ي  في 4يم ا مت الفدوي رق  )           

اللح  المملا مقارنة  بالشاهد وهذا يعيا إل  أن إ افة الملا تاا مت قدرع الم م  عل  

 افة لحدو  انمرع تفميعية للبروتي ا ، ربه الماء وجعلم أكًر تماسئا  وتلبة، باج

ويمئت تةسير هذه ال ماخ  عل  أن الملا يساعد عل  احدا  ارتباط قي  للماء مع باقي 
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مئينا  اللح  وخاتة  البروتي ا  وبالمالي تلةي  أثر الدنمرع الحرارية المفميعية 

 عل  البروتي ا  واحمةا يا بمقدار أكبر مت العصير اللحمي.

 ( نتائج الاختبارات الحسية لعينات اللحم المسلوقة5) جدول رقم
 

 

 

 

 

( أن العي ةةة المملحةةة تملةةيا جةةاف قةةد حةةات  أف ةةع تقةةدير 5يم ةةا مةةت الفةةدوي رقةة  )

للقيام، أما قيام الشاهد فئان  عيةا  مقارنة  بالعي ا  المملحة. أما مةت حيةث الطعة  فةلن 

عي ة المملةيا الفةاف كةان طعيمةا أكًةر و ةيحا  أمةا الشةاهد فئةان طعمةم غيةر وا ةا 

  يحمي  عل  جةزء مةت مةياا الطعة  والمركبةا  نميفة خسارع جزء كبير مت ماخم الذ

البسةةيطة الم حلةةة فةةي مةةاء السةةل  باج ةةافة للةةدنمرع المفميعيةةة القاسةةية نسةةبيا  بالمقارنةةة 

 بالعي ا  المملحة. 

 

  الاستنتاجات  

 اعممااا  عل  ال ماخ  الممحصع علييا في هذا البحث يمئت اسم ما  مايلي:

نسةبة الرطيبةة فةي اللحة  الأمةر الةذ  يةلاا  عملية المملةيا الفةاف تةلاا  للةةض  -1

 لزيااع نسبة المئينا  الأخرن

الةقد في المياا اوتوتية البسيطة خلي عملية السل  كانت أخةةض بشةئع مع ةي   -2

 في اللح  المملا.

 الممليا يسبب خةض نسبة الةقد خلي عملية السل . -3

 تمليا اللا قبع عملية السل  يزيد مت قبيلم لدن المسميلئيت. -4

 قدرع اللح  المملا عل  ربه الماء أعل  م م في اللح  غير المملا -5

  

 العي ة              

 الصةة
 تمليا جاف خاهد

 3,95 2,65 الطع 

 4,35 2,78 القيام
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ABSTRACT:  

The study were conducted during two consecutive 

seasons of 2018 and 2019 in a private farm at Marsa Matrouh 

Governorate which located in on Egypt northwest Mediterranean 

coast  (latitude 31
o
 21’ N, longitude 27

o
 14’ E) to evaluate the 

effects of Kaolin (Aluminum phyllosilicate [Al2Si2O5 (OH)4]), 

Bentonite (Calcium aluminosilicate [Al2O3SiO2H2O]), 

Atabouglite (Magnesium aluminosilicate [Al2Mg3O18Si6]) 

products as well as chloropyrophose pesticide as foliar spraying 

and potassium fertilizers as soil additives on cabbage growth, 

yield, quality and pests control. Although  foliar spray treatments 

did not have any significant effect on growth characters, 

chemical insecticide treatment produced the highest average 

head weight and highest yield compared with other foliar spray 

treatments. High rate of potassium supply as 75 kg gave the best 

value of growth and yield as well as quality characters followed 

by 50 kg then 25 kg compared with control treatment which 

produced the lowest values. Cabbage plants treated as foliar 

spraying with atabouglite, kaoline formulations exhibited high 
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decrease of aphid population compared with bentonite 

application which gave the least potential towards adult of aphid 

insects. Also, atabouglite had a superior effect on average 

cumulative cotton leaf worm Spodoptera littoralis (Boisd) 

infestations of leaves and larvae followed by  Kaolin. Bentonite 

had the lowest effect. While, chloropyrophos (chemical 

treatment) reduced the infestations in highly effect compared 

with all treatments.  

Kay wards: Cabbage, Kaolin, bentonite, atabouglite, potassium 

application, growth and yield, cotton leaf worm and aphid . 

 

INTRODUCTION: 
White cabbage is considered the most important leafy 

vegetable crop in Egypt (total area for cabbage and other 

brassicas is about17250 ha and total production is about 525410 

ton, FAO, 2018). It considered  a rich source of vitamin C and 

has high fiber and calcium content which reduces the risk of 

colon cancer. Moreover, contains phosphorus, which is helpful 

in utilization of calcium and assimilation of carbohydrates and 

fats in human body (Mohammadullah et al., 2020). 

The environmental problems caused by excessive use of 

pesticides have been the matter of concern for most researchers. 

The reasons for this referred to toxicity, non-biodegradable 

properties and the residues of pesticides in the soil, water 

resources pollution which in turn effect on human health (Koul, 

et al., 2008). Thus, the current global scenario firmly emphasizes 

the need to adopt eco-friendly agricultural practices for 

sustainable food production because the problems associated 

with the use of hazardous chemicals for crop protection, weed 

control and soil fertility increasing worldwide (Abou-Hussein, 

2001; Ferrari et al., 2008; Gomaa, 2008). Natural products are 

promise and excellent alternative to synthetic pesticides as a 

means to reduce negative impacts to human health and the 
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environment (Isman and Machial, 2006). In this respect, the 

encouragement of products from natural resources and even the 

extremely biodegradable synthetic and semisynthetic products in 

pest management, has been considered to constitute the umbrella 

of green pesticides (Koul et al., 2003; Dhaliwal and Koul, 

2007; Koul, 2008). 

Kaolin (Aluminum phyllosilicate), Bentonite (Calcium 

aluminosilicate) are naturally occurring industrial rock, 

characterized by the property of absorbing water and by capacity 

for base exchange. But bentonite properties are significantly 

greater than that of kaolin (Kutlic et al., 2012). Both of them as 

well as Atabulit (Magnesium aluminosilicate) considered a clay 

minerals which have chemical inert over a wide range of pH and 

a low exchangeable captain capacity (1-16 meq/100g) (Brown et 

al., 2010). Recently many researchers used this clay minerals as 

a natural products which creates a protective mechanical barrier 

against plant pathogenic diseases and pests when sprayed on the 

plant surface as particle film (Lamb et al., 2002; Liang and 

Liu, 2002; Reitz et al., 2008 and Crooks and Prentice, 2011). 

Moreover, its effect on leaf temperature and photosynthetic rate 

(Gindaba and Wand, 2007),   increased leaf water potential and 

decreased stomatal conductance (Glenn et al., 2010) and 

consequently may decrease growth and yield of some plants 

when sprayed with high concentrate (Javan et al., 2013) or 

increase growth and yield of others when sprayed with moderate 

concentrates (Mohadeseh et al., 2013). These eco-friendly 

material must be combine with the good agricultural practices 

especially mineral nutrients which plays a critical role in plant 

stress resistance (Cakmak, 2005; Amtmann et al., 2008 and 

Romheld, and Kirkby 2012). 

Out of all the mineral nutrients, potassium plays a 

particularly critical role in plant growth and metabolism, and it 
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contributes greatly to the survival of plants that are under various 

biotic and abiotic stresses (Wang et al., 2013). Potassium is also 

essential for the loading and transport of the sugar produced to 

developing fruits and roots. Its also enhancing crop resistance to 

stresses including insects, pests and various diseases, as well as 

drought and frost and is beneficial in extending the keeping 

quality of crops (Cakmak, 2005 and Srivastava et al., 2018). 

Moreover, potassium is one of the essential elements in the plant 

and one the three that is generally needs to supplied as fertilizers. 

It has been clearly that, plants need to high amounts of potassium 

for high yield with improve its quality. The application of 

potassium at the rate of 100 kg k2o /ha is necessary to obtain 

high yield of cabbage, (Wijewardena and Amarasiri, 1997), 

224 kg/ha (Cutcliffe, 1984) or 60 kg k2o / he. (Khan, et al., 

2002), depending on initial potassium content of the soil, where, 

the actual soil concentrations of this element ranging from 0.04 

to 3 per cent (Chaitanya, et al., 2019) depends on the type of 

parent material and degree of mineral weathering (Sparks and 

Huang, 1985). Thus, with increasing level of potassium, yield 

and quality parameters of cabbage increasing (Chaitanya, et al., 

2019). Supplying potassium abundantly absorbed luxuriously 

without affecting the cabbage-head yield, compared with 

nitrogen and phosphorus which reduce the cabbage-head yield  

when supplied abundantly (Hara, and Sonoda a (1979). 

Although, phosphorus supply until cabbage head initiation is 

enough for the normal development of a cabbage-head, 

potassium supply is necessary at the later as well as early growth 

stages (Hara and Sonoda b, 1979). In addition that its role on 

growth and yield, potassium plays important roles in enzyme 

activation, protein synthesis, photosynthesis, osmoregulation, 

stomatal movement, energy transfer, phloem transport, cation-

anion balance and stress resistance (Marschner, 2012),  which 

in turn reflect on quality and pest resistance of produce. The aim 
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of this work was to evaluate the effect of some natural 

substances such as Kaoline, Bentonite and Atabouglite as foliar 

spray as well as soil potassium supplies on cabbage growth, 

yield and control of some cabbage pests.      

MATERIALS AND METHODS:   The study were 

conducted during two consecutive seasons of 2018 and 2019 in a 

private farm at Marsa Matrouh Governorate which located in on 

Egypt northwest Mediterranean coast  (latitude 31
o
 21’ N, 

longitude 27
o
 14’ E) to evaluate the effects of Kaolin (Aluminum 

phyllosilicate [Al2Si2O5 (OH)4]),  Bentonite (Calcium 

aluminosilicate [Al2O3SiO2H2O]), Atabouglite (Magnesium 

aluminosilicate [Al2Mg3O18Si6]) products as well as 

chloropyrophose pesticide as foliar spraying and Potassium 

fertilizers as soil additives on cabbage growth, yield and quality. 

Two factors were tested, the first included five foliar treatments, 

control (tap water), kaolin at concentration of 2%, bentonite at 2 

% and atabouglite at 2% and chloropyrophose at 2 cm /liter. 

While the second factor included, potassium sulfate at 150, 100 

and 50 kg /fed as well as control (without addition). Traditional 

agricultural practices of cabbage baladi cv. has done. 

Recommended dose of mineral fertilizers (90 and 60) units of N 

and P during growing seasons were added. the experimental plot 

contain one line 1 m width and 10.5 m length and every plot 

contain 17 plants. The foliar spraying was applied after 20 days 

from transplanting and repeated every 20 days (four times) while 

fertilizer amounts were applied at the same time as 20%, 20%, 

30% and 30% of treatment weight.    

Data Recorded/Growth Characters:  
After 60 days from transplanting, five plants were 

randomly taken from each experimental plot to record growth 

characters i.e. plant height, leaves number, fresh and dry weight 

(g) of plant.  
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Yield and its component:  

At harvest (90 days after transplanting), cabbage plants 

which formed marketable heads were counted, weighted then, 

diameter and compactness index were measured. Early yield was 

determined then other characters weakly repeated fourth. 

Chemical component:  

potassium content and dry matter percent were 

determined in leaves according to AOAC (1990). 

Insect observations: Samplings of cabbage leaves with three 

replicates were arranged in a split plot design. Samples of 25 

leaves from each replicate representing different levels and 

directions of the plants were randomly collected to investigate 

cabbage  insects that attacking plants (Sharaby et al. 2015). For 

all treatments, samples of infested leaves were collected 

immediately before spraying as index of pre – treatment count, 

and every 20 days after the successive sprays to determine the 

level of infestation. The collected samples were kept in paper 

bags in a refrigerator till examined by the use of a binocular 

microscope. They were separated, identified and counted. The 

percentage of reduction in infestation was calculated according 

to the formula (Topps and Wain, 1957). 

            
Where: 

C: Number of insects recorded in the control samples. 

T: Number of insects recorded in treatment samples. 

Experimental design and statistical analysis:  
Split plot design with three replicates was used, where, 

foliar spray treatments were placed in main plot, while potassium 

application treatments occupied sub-plots. Data were subjected 

to statistical analysis according to Thomas and Hills (1975). 

The differences among means were performed using least 

significant difference (LSD) at 5% level.   
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RESULTS AND DISCUSSION:  
Growth characters: The effect of natural products foliar 

spray treatments, potassium supply and interaction between them 

on plant height, leaves number and plant fresh weight are shown 

in table (1). All foliar spray treatments did not have any 

significant effect on growth characters, except plant height in the 

first season, where, insecticide treatment produced the highest 

plants compared with other treatments. Both insecticide and 

control treatments had a slight increasing of plant fresh weight 

compared with other treatments, but this increasing was not 

significant in both seasons. On the contrary, control treatment 

(without potassium supply) compared with other potassium 

treatments produced the lowest values of plant height, leaves 

number and plant fresh weight in both seasons. In this respect, 

high rate of potassium supply as 75 50 kg gave the best value 

followed by 50 kg then 25 kg. Regarding interaction effects, all 

interaction effects were significant in both seasons. The most 

pronounced effect was increasing plant height and plant fresh 

weight when cabbage plants treated with high concentrates of 

potassium with pesticide or control treatments compared with 

without potassium treatment with all foliar spray treatments in 

both seasons. Relatively decreasing  of growth when natural 

products used may be due to that, used of clay minerals as a 

natural products which creates a protective mechanical barrier 

when sprayed on the plant surface as particle film have strongly 

effect on leaf temperature and photosynthetic rate Gindaba and 

Wand (2007), increased leaf water potential and decreased 

stomatal conductance Glenn et al., (2010) and consequently may 

decrease growth and yield plants Javan et al., (2013). On the 

other hand increasing growth characters with increasing 

potassium supply was expected and agree with (Wijewardena 
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and Amarasiri, 1997; Cutcliffe, 1984; Khan, et al., 2002 and 

Chaitanya, et al., 2019).  

yield and its component:  
Data presented in table (2) showed that, number of 

marketable heads, average head weight and total yield per plot 

significantly affected by foliar spray treatments, potassium 

supply and interaction between them in both seasons. Insecticide 

treatment produced the highest number of marketable heads and 

total yield per plot followed by kaolin treatment then other 

natural products, while, foliar spay control treatment gave the 

lowest number of marketable heads and lowest total yield per 

plot in both seasons. Also, insecticide treatment gave the highest 

average head weight compared with other foliar spray treatments 

in both seasons. Concerning potassium supply treatments, both 

75 and 50 kg gave the highest value of marketable heads 

number, average head weight and total yield followed by 25 kg 

treatment compared with control (without potassium supply) 

which gave the lowest value in this respect in both seasons. 

Moreover, high potassium rates 75 and 50 kg with insecticide 

foliar spray treatment gave the highest values compared with 

control and 25kg of potassium especially with atapolite and 

bentonite foliar spray treatments. 

The superiority of natural products on yield may be attributes for 

its effect on cabbage pest control which consequently reflected 

on number of marketable units per plot and total yield. many 

researchers reported that, clay minerals creates a protective 

mechanical barrier against plant pathogenic diseases and pests 

when sprayed on the plant surface as particle film (Lamb et al., 

2002; Liang and Liu, 2002; Reitz et al., 2008 and Crooks and 

Prentice, 2011). These eco-friendly material must be combine 

with the good agricultural practices especially mineral nutrients 

which plays a critical role in plant stress resistance (Cakmak, 

2005; Amtmann et al., 2008 and Romheld, and Kirkby 2012).  
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Table (1): Effect of natural products foliar spray and 

potassium supply on plant height, leaves number and plant 

fresh weight sixty days after transplanting 

Characters 
Plant height 

(cm) 
Leaves no. 

Plant 

F.w.(g) 

Seasons 1 
st
 2

nd
 1 

st
 2

nd
 1 

st
 2

nd
 

Foliar spray 

Atabouglite 42.49 44.65 17.08 17.99 817.4 826.7 

Bentonite 42.26 45.05 17.23 18.14 816.2 807.1 

Kaolin 42.19 45.39 17.09 18.13 807.2 816.2 

Insecticide 46.29 46.29 17.11 18.18 838.0 828.4 

Control 42.95 46.29 17.01 18.13 838.8 863.3 

LSD at 0.05 1.04 N.S N.S N.S N.S N.S 

Potassium 

75 kg k2o 45.60 48.41 18.36 19.24 840.4 852.0 

50 kg k2o 45.20 46.99 18.35 18.80 844.0 841.6 

25 kg k2o 43.42 46.31 17.04 18.74 848.9 849.3 

Control 38.73 40.43 14.67 15.68 760.9 770.4 

LSD at 0.05 0.78 1.02 0.39 0.41 22.4 21.1 

Interaction 

Atabouglite 

75 kg 

k2o 
45.66 47.36 18.26 19.24 832.3 846.3 

50 kg 

k2o 
44.35 46.00 18.30 18.81 821.1 839.3 

25 kg 

k2o 
43.43 45.94 17.12 18.60 853.9 865.1 

Control 36.53 39.28 14.65 15.31 762.4 756.0 

Bentonite 

75 kg 

k2o 
45.23 47.36 18.76 19.00 829.9 832.3 

50 kg 

k2o 
44.97 46.69 18.54 18.68 832.5 831.2 

25 kg 

k2o 
42.08 45.94 16.96 19.07 845.2 831.8 

Control 36.77 40.22 14.65 15.81 757.1 733.1 
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Moreover, potassium supply  enhanced cabbage growth and 

yield. This referred to  its important roles in enzyme activation, 

protein synthesis, photosynthesis, osmoregulation, stomatal 

movement, energy transfer, phloem transport, cation-anion 

balance and stress resistance (Marschner,2012),  which in turn 

reflect on quality and pest resistance of produce. So, the 

application of potassium produced  high yield of cabbage, 

(Wijewardena and Amarasiri, 1997; Cutcliffe, 1984; Khan, et 

al., 2002). (Chaitanya, et al., 2019).  

Kaolin 

75 kg 

k2o 
45.23 48.71 18.39 19.34 825.5 848.8 

50 kg 

k2o 
44.96 46.73 18.62 18.72 822.1 832.6 

25 kg 

k2o 
42.08 45.94 16.70 18.66 820.6 815.9 

Control 36.49 40.19 14.65 15.81 760.8 767.5 

Insecticide 

75 kg 

k2o 
45.64 48.93 18.26 19.31 856.7 849.6 

50 kg 

k2o 
45.93 47.50 18.12 19.13 888.8 865.9 

25 kg 

k2o 
46.54 47.09 17.06 18.69 837.5 835.8 

Control 47.05 41.63 15.02 15.61 769.1 762.5 

Control 

75 kg 

k2o 
46.24 49.69 18.11 19.24 857.5 882.9 

50 kg 

k2o 
45.78 48.00 18.19 18.80 855.4 839.2 

25 kg 

k2o 
42.96 46.61 17.34 18.74 887.3 898.0 

Control 36.83 40.85 14.40 15.68 755.1 832.9 

LSD at 0.05 1.75 2.28 0.87 0.92 50.1 47.1 
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Table (2): Effect of natural products foliar spray and 

potassium supply on number of marketable heads, average 

head weight and total yield per plot 

Characters 

No. of 

marketable 

heads 

Average 

head 

weight (g) 

Total yield 

/plot (kg) 

Seasons 1 
st
 2

nd
 1 

st
 2

nd
 1 

st
 2

nd
 

Foliar spray 

Atabouglite 14.50 13.33 4035 4208 58.65 56.17 

Bentonite 14.58 13.25 4010 4171 58.50 55.39 

Kaolin 15.00 14.00 4030 4214 60.55 59.14 

Insecticide 16.08 16.08 4146 4347 67.03 70.11 

Control 13.58 12.75 4019 4137 54.75 52.84 

LSD at 0.05 0.97 0.77 80 85 4.56 3.62 

Potassium 

75 kg k2o 15.20 14.60 4175 4290 57.31 62.72 

50 kg k2o 15.24 14.60 4225 4332 60.81 63.36 

25 kg k2o 15.33 14.53 4032 4199 57.45 61.10 

Control 13.27 11.80 3760 4040 43.43 47.73 

LSD at 0.05 0.52 0.47 54 61 2.43 2.04 

Interaction 

Atabouglite 

75 kg 

k2o 
15.00 14.00 4139 4216 62.11 59.00 

50 kg 

k2o 
14.67 13.67 4187 4293 61.44 58.64 

25 kg 

k2o 
15.00 14.33 4034 4214 60.60 60.42 

Control 13.33 11.33 3780 4111 50.46 46.62 

Bentonite 

75 kg 

k2o 
14.67 14.33 4133 4284 60.64 61.39 

50 kg 

k2o 
14.33 14.00 4221 4231 60.50 59.24 

25 kg 

k2o 
15.33 13.33 3932 4168 60.31 55.59 
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Control 14.00 11.33 3753 3999 52.54 45.35 

Kaolin 

75 kg 

k2o 
15.33 14.33 4154 4299 63.72 61.60 

50 kg 

k2o 
15.67 15.00 4203 4362 65.86 65.42 

25 kg 

k2o 
15.00 15.00 3998 4183 59.97 62.69 

Control 14.00 11.67 3765 4013 52.65 46.84 

Insecticide 

75 kg 

k2o 
17.67 17.33 4255 4425 73.77 76.69 

50 kg 

k2o 
17.00 17.33 4274 4488 72.66 76.30 

25 kg 

k2o 
16.33 16.67 4278 4334 71.32 72.25 

Control 13.67 13.33 3778 4140 50.36 55.21 

Control 

75 kg 

k2o 
13.33 13.00 4194 4225 57.31 54.93 

50 kg 

k2o 
14.00 13.33 4242 4288 60.81 57.21 

25 kg 

k2o 
14.00 13.33 3917 4096 57.45 54.56 

Control 13.33 11.33 3724 3940 43.43 44.65 

LSD at 0.05 1.17 1.05 120 137 5.44 4.55 

 

Quality characters:  
The effect of natural products foliar spray, potassium 

supply treatments and their interactions on compactness index, 

dry matter percent and potassium content were shown in table 

(3) . foliar  spray treatments had not significant effects on this 

characters, except dry matter percent and potassium content in 

first season, where, insecticide and control treatments increased 

both characters compared with other foliar spray treatments. 

Regarding potassium supply treatments effect, high rates 75 and 

50kg gave the highest value of compactness index followed by 
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25 kg treatment, while control of potassium treatments gave the 

lowest value. All potassium treatments gave the highest dry 

matter percent and potassium content compared with control 

which gave the lowest values in both seasons. Moreover, 

interaction effects were significant on compactness index, dry 

matter percent and potassium content. High potassium rates with 

insecticide foliar spray treatment gave the highest values, while 

without potassium treatment (control) with all foliar spray 

treatments gave the lowest values in both seasons. Increasing of 

compactness index because, potassium supply improved average 

head weight, while the average head diameter was relatively 

constant which reflected on compactness value. Also, dry matter 

and potassium content increasing with increasing of potassium 

supply which in turn enhancement head cabbage quality and 

resistance for pests. Similar results were found by (Hara and 

Sonoda a (1979); Cakmak, 2005; Amtmann et al., 2008 and 

Romheld, and Kirkby, 2012 and Marschner, 2012).       

Table (3): Effect of natural products foliar spray and 

potassium supply on compactness index, dry matter percent 

and potassium content 

Characters 
Compactness 

index 

Dry 

matter % 

Leaves 

potassium 

content 

Seasons 1 
st
 2

nd
 1 

st
 2

nd
 1 

st
 2

nd
 

Foliar spray 

Atabouglite 121.6 127.5 12.20 12.71 3.17 3.42 

Bentonite 122.7 126.5 12.16 12.75 3.18 3.41 

Kaolin 121.8 124.8 12.12 12.72 3.26 3.44 

Insecticide 125.4 128.2 12.83 13.21 3.39 3.52 

Control 118.3 125.4 12.95 13.01 3.33 3.45 

LSD at 0.05 N.S N.S 0.23 N.S 0.11 N.S 

Potassium 

75 kg k2o 129.4 133.3 12.84 13.37 3.50 3.61 
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50 kg k2o 127.4 132.0 12.77 13.33 3.47 3.56 

25 kg k2o 121.9 126.2 12.82 13.29 3.37 3.60 

Control 109.1 114.4 11.37 11.54 2.72 3.02 

LSD at 0.05 2.7 2.7 0.17 0.22 0.08 0.11 

Interaction 

Atabouglite 

75 kg 

k2o 
125.9 131.8 12.63 13.43 3.41 3.57 

50 kg 

k2o 
130.2 130.4 12.35 12.93 3.34 3.56 

25 kg 

k2o 
122.9 132.9 12.37 13.05 3.18 3.54 

Control 107.5 114.8 11.44 11.44 2.76 3.00 

Bentonite 

75 kg 

k2o 
128.4 132.9 12.41 13.37 3.36 3.53 

50 kg 

k2o 
131.2 132.8 12.32 13.15 3.46 3.51 

25 kg 

k2o 
124.8 126.0 12.66 13.14 3.26 3.57 

Control 106.5 114.6 11.26 11.34 2.65 3.03 

Kaolin 

75 kg 

k2o 
132.5 132.7 12.48 13.07 3.56 3.56 

50 kg 

k2o 
126.1 131.0 12.41 13.41 3.42 3.62 

25 kg 

k2o 
120.7 122.8 12.32 13.21 3.38 3.67 

Control 108.2 112.6 11.29 11.17 2.66 2.90 

Insecticide 

75 kg 

k2o 
133.8 135.3 13.42 13.60 3.65 3.82 

50 kg 

k2o 
125.9 136.2 13.32 13.69 3.61 3.69 

25 kg 

k2o 
122.9 125.2 13.30 13.73 3.56 3.59 

Control 119.1 116.3 11.27 11.84 2.73 2.99 

Control 
75 kg 

k2o 
126.6 133.6 13.28 13.38 3.53 3.56 
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Effect of ataboglite, kaolin and bentonite against some 

cabbage pests: 

1.Treatments on cotton leaf worm Spodoptera littoralis (Boisd). 

The obtained data in Table (4) indicated that infestation was 

significantly lower in the treated plants than untreated ones. The 

results in Table (4) cleared that the atabouglite was the superior 

effect on average cumulative cotton leaf worm Spodoptera 

littoralis (Boisd) infestations of leaves and larvae. Kaolin was 

the second potential effect after atabouglite . Bentonite was 

lowest effect . These results agreed with Ali (2016) who found 

that kaolin and bentonite  product in different concentrations 

suppressed olive fruit fly infestations. Particle film technology 

has emerged as a new method for controlling arthropod pests and 

diseases of agricultural crops Glenn et al. (1999). 

Table (4): Effect of foliar treatments on cotton leaf worm 

Spodoptera littoralis (Boisd) on cabbage 
Foliar 

Treatments 
Infestations 

 Leaves Larvae 

 Mean R% Mean R% 

Control 8.3  9.6  

Atabouglite 2.4 71.1% 1.9 80.2% 

Kaoline 2.8 66.3% 2.7 71.8% 

Bentonite 5.2 37.3% 5.7 40.6% 

Chloropyrophose 0.2 97.5 0.1 99.0 

R % = Reduction percentage 

2- Effect of foliar spraying on aphid (Aphis crassivora) 

50 kg 

k2o 
123.8 129.8 13.45 13.48 3.54 3.44 

25 kg 

k2o 
118.4 124.1 13.45 13.29 3.49 3.61 

Control 104.4 114.0 11.61 11.54 2.77 3.17 

LSD at 0.05 6.1 6.0 0.38 0.49 0.18 0.25 
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The data illustrated in table (5) presented that, the foliar 

spraying revealed significantly lower infestation of aphid insects 

in the treated plants than untreated ones. The evaluation of aphid 

infestation on cabbage plants implemented prior to natural 

products atabouglite, kaoline and bentonite treatments which 

gave acceptance effects against adults of aphid population on the 

final results across the treatments. The cabbage plants treated as 

foliar spraying with atabouglite, kaoline formulations exhibited 

high decrease of aphid population that was statistically similar to 

the infestation prior to the treatment that produced the greatest 

reduction in the leaves and adult infestations. The bentonite 

application was the least potential towards adult of aphid insects. 

The chloropyrophos reduced the infestations in highly effect. On 

the other hand, the untreated control recorded higher infestations 

of mealy bug insects. These results were in agreement with those 

obtained by Marko et al. (2008), who mentioned that kaolin 

treatment reduced the population density of Aphis pomi, 

Anthonomus pomorum, and Empoasca vitis, and the number of 

communal caterpillar webs. Also the results can be similar with 

Soubeih et al. (2017) cleared  that and kaolin as foliar spraying 

were the superior effect at 5% concentration on cumulative 

leafminer, aphid infestations and early blight disease incidence 

and severity. 

Table (5): Effect of foliar spraying on aphid (Aphis 

crassivora) on Cabbage 
Foliar 

Treatments 
Infestations 

 Leaves Adult 

 Mean R% Mean R% 

Control 12.5  15.4  

Atabouglite 1.8 85.6% 1.8 88.3 

Kaoline 2.4 80.8% 2.3 84.1% 

Bentonite 6.5 48.0% 6.3 59.0% 
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Chloropyrophose 0.3 97.6 0.1 99.4 

R % = Reduction percentage 

CONCLUSION:  
Potassium application as soil fertilizers at 75 or 50 kg k2o 

enhanced cabbage growth, increased number of marketable 

heads and consequently increased cabbage yield. Also, using 

natural clay compounds as alternative of chemical treatments 

increased number of marketable heads and increased cabbage 

yield compared with control. Spraying with atabouglite, kaoline 

formulations exhibited high decrease of aphid and cotton leaf 

worm  population compared with bentonite application which 

gave the least potential. While, chloropyrophos (chemical 

treatment) reduced the infestations in highly effect compared 

with all treatments.   
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Abstract: 

The present study was carried out during the two 

successive seasons of 2017-2018 and 2018-2019 in the 

experimental station, desert research center at Siwa oasis, Marsa 

Matrouh Governorate to evaluate the effect of soil solarization 

and bio-fertilization on soil borne microorganisms, weed 

characters, growth, yield and quality of strawberry. The 

experiment included two solarization treatments (solarize and 

non-solarize) and five bio-fertilizers treatments (Bio-fertilizers 

alone, bio-fertilizers + 0.25 mineral fertilizers, bio-fertilizers + 

0.5 mineral fertilizers, bio-fertilizers + 0.75 mineral fertilizers as 

well as the traditional treatment as a control. The results 

indicated that, soil solarization increased average soil 

temperature and eradicated most annual broad and narrow-

leaved weeds, increased microorganisms population and reduced 

rotted fruit caused by pythium or phytophthora as well as 

increasing of strawberry growth early yield and yield. 

Traditional treatment produced the highest yield followed by 

bio-fertilizers treatments with 0.75, 0.50 and 0.25 percent of 

chemical fertilizers compared with bio-fertilzers alone. On the 

other hand, bio- fertilizers produced the highest fruit quality and 

gave the lowest values of rotted fruits.    

Kay wards: Solarization, bio-fertilization, pathogen fungi, total 

bacteria, pythium and phytophthora. 
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INTRODUCTION 

Strawberry (Fragaria x ananassa Duch.) has been widely 

cultivated in Egypt. It is one of the most important vegetable 

crops for local consumption and exportation (planted area is 

about 11072 hectar and total production about 407240 Ton, 

FAO, 2017). Cultivated area in Egypt has been increasing in 

recent years especially due to the mediterranean climate, fertile 

soils, and geographic location which support high production, 

early and profitability of such a specialty crop (Abd-Elgawad, 

2019). 

Soil-borne diseases cause heavy losses to strawberry production 

i.e.  Macrophomina phaseolina and Fusarium spp. (Benlioglu et 

al. 2014), Phytophthora cactorum , P. citricola and Verticillium 

dahlia (Hartz et al., 1993), Pythium and Rhizoctonia, 

(Camprubi et al.,2007). Also, Embaby, 2007; Khafagi, 1982; 

Tadrous, 1991 and Tarek, 2004 under Egyptian conditions 

found that, Alternaria spp., Aspergillus spp., Botrytis cinerea, 

Rhizopus stolonifer, Rhizoctonia solani, Phytophthora cactorum, 

Fusarium spp., Penicillium spp. And Sclerotinia sclerotiorum 

are the most fungal isolates causing strawberry fruit rots. 

Soil solarization is a nonchemical soil disinfestation method 

which harnesses solar energy for heating the soil. It involves 

hydro-chemical processes leading to physical, chemical and 

biological changes in the soil, which take place during and even 

after the termination of solarization, Katan (1998). Solarization 

is a potential alternative practice for soil fumigation which has 

been phased out due to its environmental risks, where, 

solarization controlled a wide range of fungal pathogens and 

weed pests (Himelrick and Dozier, 1991; Katan, 1981; Katan 

and DeVay, 1991; Pullman et al., 1981; Stapleton and DeVay, 

1986 and Gomaa, 2008). In this respect, De vay (1991) reported 

that, solarization commonly targets mesophyllic organisms, 

which include most plant pathogens and pests, without destroyed 
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the beneficial mycorrhizal fungi and the growth promoting 

(Bacillus spp.). So, the lethal effects are most pronounced on 

microorganisms which have not good soil competitors and many 

plant pathogens fall in to this group, since they tend to have 

specialized physiological requirements which are more adapted 

to co-existence with the host plant (Stapleton, 1991). Soil 

solarization is an effective soil disinfestation technique for most 

vegetable crops (Candido et al.,2008), especially strawberry 

production (Hartz et al., 1993; Camprubi et al., 2007 and  

Domínguez et al., 2014). 

 

In the last twenty years, ecological farms have been used 

environmentally friendly agricultural practices to improve plants 

yield and fruit quality. A real challenge in ecological fruit 

production and agricultural sustainability is the reduction of 

chemical fertilization and chemical treatments for pests and 

disease control. In this direction, scientists actively search for 

good agricultural practices and compounds of natural origin that 

are natural adaptors and do not disturb plants ecological balance 

(Vasil’eva et al., 2005, Caulet et al., 2013 and Gomaa, et al., 

2016). 
Bio-fertilization has been widely used, especially with vegetable 

crops vs lettuce (El Massiry, 2009), globe artichoke (Ibrahim, 

2009), Jerusalem artichoke (Hafez, 2013) and thyme (Attia et 

al., 2006) and strawberry (El-Miniawy et al., 2014 and Gomaa 

et al., 2016). On potato, Gomaa, (2008) found that organic and 

bio-fertilization improve yield and enhance the efficacy of 

solarization and unfortunately beneficial microorganisms (bio-

fertilizers) which needed to add after solrization. 

It could be a particularly attractive practice for strawberry 

production in Siwa oasis area which located in the northern part 

of the western desert of Egypt, where's strawberry crop is grown 
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as an annual, with a very warm summer fallow period (ideal 

conditions for solarization) followed by a fall planting through 

October and November. So, this study was undertaken to 

document the ability of soil solarization to control annual weeds 

and soil borne pathogens and its effect on productivity of 

strawberry plants treated with bio-fertilizers in the warmer 

planting area of Egypt.  

 

MATERIALS AND METHODS 

The present study was carried out during the two successive 

seasons of 2017-2018 and 2018-2019 in the experimental station, 

desert research center at Siwa oasis, Marsa Matrouh Governorate 

to evaluate the effect of soil solarization and bio-fertilization on 

soil borne microorganisms, weed characters, growth, yield and 

quality of strawberry. 

Experimental design:  

During July, soil experiment was ploughed and divided into 

rows, each one have 1.m width and 10.5m length. Organic 

fertilizers, rock phosphate and rock potassium (Felsibar) were 

applied for all plots except the traditional treatment plots 

(control) where contain organic fertilizers,  calcium super 

phosphate, ammonium sulphate and potassium sulphate as 

recommended, then fertilizers were incorporated in rows and 

levelled before  trickle irrigation lines were installed. 

Soil experiment irrigated abundantly then the trickle lines were 

removed and soil covered with clear poly ethylene traps of 60 

micron thickness for about 6 weeks during August and 

September, while an untreated soil was used as a control. Soil 

temperatures were measured weekly during 6 weeks of 

solarization, then the polyethylene traps were removed and 

directly soil samples has taken from 0-15 cm depth to determine 

the densities of microorganisms (total counts of bacteria, fungi, 

and pathogen fungi). Fresh strawberry transplants cv. Festival 
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were hand transplanted in 4 rows and 30 cm apart on the med. of 

October in two seasons, then bio-fertilizers which purchased 

from the general authority of agricultural funds and equalization, 

namely Biogen (a symbiotic nitrogen fixing bacteria), 

Phosphorin (phosphate solubilizing bacteria) and Potassumage 

(potassium solubilizing bacteria) were applied directly after 

transplanting and monthly during growth stages for all 

experiment except the traditional treatment plots. 

The experimental design was split plot with 5 replicates. The 

plot area was 10.5 m
2
 included 140 plants. Soil solarization was 

assessed in main plot while bio-fertilizers were assessed in sub 

plot. The experiment includes 10 treatments which were the 

combination between two solarization treatments (solarize and 

non-solarize) and five bio-fertilizers treatments (Bio-fertilizers 

alone, bio-fertilizers + 0.25 mineral fertilizers, bio-fertilizers 

+0.5 mineral fertilizers, bio- fertilizers + 0.75 mineral fertilizers 

as well as the traditional treatment as a control. The traditional 

treatment plots received 300 kg calcium super phosphate (15.5 % 

P2O5) applied during soil preparation then 300 kg ammonium 

nitrate (33.5 %), 50 kg phosphoric acid (85% P2O5) and 250 kg 

potassium sulfate (48.5 % K2O) / feddan were divided into 10 

equal parts and applied weekly through fertigation system during 

the growing season starting fifteen days transplanting later. 

Fertigation occurred four times every week and the bio 

treatments bio 4 (0.75%) , bio 3 (50%),  bio 2 (0.25%) received 

the fertigation 3, 2, and 1 time every week respectively as well as 

no received for bio 1.       

Soil temperature: during solarization period, soil temperatures 

at 0, 5, 10 and 15cm were recorded weekly during day hours at 8 

am to 8 pm. 

Soil microorganisms: soil samples were taken before and after 

solarization to determine total microbial counts using nutrient 
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agar medium, PDA-Rose Bengal medium and PDA-PCNB 

medium to culture bacteria, total fungi and pathogen fungi, 

respectively. Samples were examined for total fungi and 

pathogen fungi using the dilution method (Talyour, 1962) and 

Plate count technique (Johnson et al., 1959). Martine medium 

Martine (1950) and Nash and Synder (1962) were used to 

determine fungi and pathogen fungi respectively. Total bacteria 

was determined by using method of Holt et al., (1994). 

Weed measurements:  during the second season broad and 

narrow-leaved were taken from a randomly quadratic meter after 

4 and 8 weeks from transplanting to determine average number 

and total fresh weight. 

Growth characters: Two weeks after transplanting, strawberry 

plants per plot were counted then survival ration were calculated. 

Six weeks after transplanting, randomly samples of 5 plants from 

each plot were taken to determine shoot high, shoot fresh weight 

and leaves number per plant. 

Yield components: Strawberry fruits were harvested two times 

weekly during the growing seasons, counted, and weighed to 

calculate average fruit number and weight. The early yield per 

plant was determined as weights of all harvested fruits during the 

first five harvesting times. Total yield per plant was calculated. 

Fruit quality: Twenty five fruits were randomly collected from 

each treatment in the middle of the growing seasons and fruit 

firmness was measured using Shatillon penetrometer. Soluble 

solid content (SSC) was determined by using digital 

refractometer (Abbe Leica model) and L ascorbic acid content 

was determined according to the methods described by A.O.A.C. 

(2005). 

Disease incidence Disease incidence was assessed as a total 

number of rotted fruits as compared with total fruits number 

from beginning to the end of harvesting time in all treatments. 
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The diseases of fruits were separated according to different 

symptoms: gray mold (Botrytis cinerea) and dry rot (Rhizoctonia 

solani). Number of fruits in each group were counted and   total 

fruit rot numbers was counted, then the lost yield was calculated.   

Statistical analysis: Data were subjected to statistical analysis 

by M-STAT C (Russell, 1991). The differences among means 

were performed using least significant difference (LSD) at 5% 

level. 

RESULTS AND SISCUSSION 

Soil temperatures: Temperature reading daily recorded every 

two hours at day time (8 am to 6 pm) ones every week during 

solarization period at four depths 0, 5, 10, and 15 cm (Fig 1). An 

increasing in the temperature of solarized soil was observed up 

to a maximum of 63.8 and 60.2 c
o  

at 2 pm for soil surface 

compared to 60.2 and 56.6 c
o
 for non-solarized soil surface in 

first and second seasons respectively. High temperatures at 5 cm 

depth were 57.2 and 55.8 at 4 pm in solarized plots compared 

with 49.0 and 49.2 for non-solarized at the same time and depth 

in two seasons respectively. At 10 and 15 cm depths solarized 

soil plots recorded (55.5, 54.2) and (52.4, 50.4) at 4 pm in the 

first and second season, while temperatures in non-solarize 

treatment recorded (44.2, 41.5) and (41.2, 40.0 c
o
 for first and 

second season respectively. From the previous data, it was 

clearly that, covering soil with transparent plastic traps raised the 

average absolute soil temperatures at the four depths with an 

increment values (3.6, 8.2, 11.3 and 11.2 c
o
) and (3.6, 6.6, 12.7 

and 10.4) compared with bare soil in the first and second seasons 

respectively. Although maximum soil temperature decreased 

with increasing soil depth at all, the deferent between solarize 

treatments increased with increasing soil depth (Fig. 1). These 

results are similar with results obtained by other investigators 
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(Bicici et al.,2000; Campiglia et al.,2000; Shukla et al., 2000; 

Peachey et al., 2001; Rieger et al.,2001).   

Soil microorganisms: Data presented in Table (1) showed, total 

fungi, total bacteria and pathogen fungi before and justly after 

solarization treatment.  Population of microbes at 15 cm of soil 

depth drastically reduced with solarize treatments compared with 

non-solarize. The reduction percentages were 72.37, 87.08 and 

92.66 percent for total fungi, total bacteria and pathogen fungi 

respectively. Similar results were found by Triki et al., (2001); 

Hamada, (2002); El-Sheshtawy (2006) and Gomaa, (2008).    
Regarding bio-fertilization effect and development of total fungi, 

total bacteria and pathogen fungi counts throughout planting 

season, data presented in table (2) showed that, population of all 

microorganisms was relatively higher at end of season (April)  

compared with it at transplanting (October). Also, its counts with 

non-solarize treatment was higher than solarize. The most 

pronounced effect was pathogen fungi count, which increased on 

April compared with   October and drastically decreased with 

solarization compared with non-solarization. Total count of 

bacteria sharply increased with solarization  on April samples  

compared with October samples. It may be worth to mention 

that, most increment of bacteria population with solarization 

belonged to bio-fertilizers supplied which considered a 

beneficial organisms. From the previous data, we notice that, 

decreasing of soil microorganisms after solarization may be due 

to chemical and microbial activities, which led to generation of 

toxic compounds in vapor and liquid phases and consequently 

accumulate under plastic mulch especially near soil surface 

which in turn become more effective against soil flora (Gamliel 

et al., 2000). The effect of solarization was most pronounced on 

mesophyllic group which include most plant pathogens and pests 

(Abu-Gharbieh, 1998). While most beneficial organisms 
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belonged to thermophyllic group which can be survive and even 

flourish under solarization (De Vay and Stapleton 1998). 
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Figure (1) Effect of solarization on soil temperatures at soil 

surface, 5 cm, 10 cm and 15 cm depth during 2017 and 2018 

seasons. 

Table (1): Effect of soil solarization on total count of fungi, 

bacteria and pathogen fungi (CFU/ g dry) pre and post 

solarization treatment (on July and September) at 15 cm 

depth. 

 

Table (2): Effect of soil solarization, bio-fertilization and 

interaction on total count of fungi, bacteria and pathogen 

fungi (CFU, g dry) on October and April. 

Pathogen 

Fungi (10
4
) 

Total 

Bacteria 

(10
6
) 

Total 

Fungi 

(10
4
) 

  

12.64 325.86 188.35 Before (July) 

Solarize 
1.37 44.25 54.52 After (September 

12.38 331.34 184.65 Before (July) 
Non-

Solarize 18.67 342.36 197.31 After (September 

 
October 

(at transplanting) 
April  (end of season) 

Solarization 

Total 

fungi 

(10
4
) 

Total 

bacteria 

(10
6
) 

Pathoge

n fungi 

(10
4
) 

Total 

fungi 

 (10
4
) 

Total 

bacteria 

(10
6
) 

Patho

gen 

fungi 

(10
4
) 

Solarize 

Bio 1 53.5 43.18 1.61 47.5 268.22 4.36 

Bio 2 48.3 44.42 1.64 45.5 261.15 3.38 

Bio 3 47.5 44.51 2.11 44.3 255.57 3.68 

Bio 4 46.3 46.41 1.34 46.6 214.38 3.92 

Bio 5 45.7 45.13 1.67 52.4 86.47 6.18 

Non-

Solarize 

Bio 1 188.3 327.41 16.41 174.5 338.14 22.14 

Bio 2 185.4 335.18 14.32 177.3 347.65 24.35 
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Weeds control: The effect of soil solarization, bio-fertilization 

and their interaction on broad and narrow leaved numbers and 

fresh weight after four and eight weeks during 2017 growing 

season are presented in Table (3). Solarization significantly 

decreased broad-leaved and narrow-leaved numbers and fresh 

weight compared with non-solarize treatment. On other hand, 

fertilization treatment and interaction did not have significant 

effect except broad and narrow-leaved fresh weight after eight 

weeks from transplanting. Conventional fertilizer treatment 

produced heaviest, followed by bio 4, bio 3 and bio 2 treatments 

for broad-leaved or bio 4 and bio 3 for narrow-leaved as 

compared with bio 1 or bio 1 and bio 2 for broad and narrow-

leaved respectively. Concerning interaction effect, conventional 

fertilizer treatment with non-solarize produced the heaviest 

broad and narrow-leaved fresh weight after eight weeks 

compared with other treatments. The most pronounced decreased 

weeds weight obtained when soil solarized with all fertilizer 

treatments or with bio 1 and bio 2 for broad and narrow-leaved 

respectively. Our results indicated that, soil solarization with 

clear poly ethylene has strong effect on weed germination, as 

well as fresh weight  of broad and narrow-leaved weed after four 

and eight weeks (Table 3). The reducing of weed number and 

weight attributed to raising the temperature of soil to lethal levels 

for weed seed germination (De Vay and stapleton, 1998) or 

Bio 3 178.3 312.08 16.42 178.6 365.15 24.22 

Bio 4 185.6 314.21 17.17 178.6 344.81 22.35 

Bio 5 188.4 315.42 16.54 214.5 317.45 26.15 

L.S.D at 0.05  for 

solarization 
15.1 16.2 1.62 5.11 44.46 1.23 

L.S.D at 0.05  for 

fertilization 
N.S N.S N.S 3.27 16.81 1.34 

L.S.D at 0.05 for 

interaction 
N.S N.S N.S 4.62 23.77 N.S 
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attributed to chemical, physical and biological changes which 

caused in the soil that provide effective management of weed 

control (Abu-Gharbieh, 1998). Moreover, we noticed that, 

increasing narrow- leaved weed numbers compared with broad-

leaved after four and eight weeks as well as increasing number 

and weight of total weeds in general after eight weeks compared 

with four weeks. These results may be due to that, narrow-leaved 

seed weed is more tolerant and adapted to lethal effect of high 

temperature and relatively removing solarisation effect after 

eight weeks as compared with four weeks. Similar results were 

obtained by (Hamada, 2002 and El-Sheshtawy, 20006).  
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Table: (3) Effect of soil solarization and bio-fertilization on 

number and fresh weight of broad-leaved and narrow-leaved 

at 4 and 8 weeks after transplanting, 2018 season). 

Characters 
 

Broad-leaved 

weeds No 

Narrow-leaved 

weeds No 

Broad-leaved 

weeds fresh weight 

Narrow-leaved 

weeds fresh weight  

                   Seasons 
 

4 

weeks 

8 

weeks 

4 

weeks 

8 

weeks 

4 

weeks 

8 weeks 4 

weeks 

8 weeks 

Solarization 

Solarize 1.80 4.72 4.26 7.43 117.09 221.84 46.84 112.09 

Non-solarize 13.02 39.10 41.30 69.91 572.67 1698.72 371.69 1046.10 

LSD at 0.05 1.20 10.1 3.26 8.37 45.23 392.20 83.43 99.21 

Bio-fertilization 

Bio-1 7.02 20.46 21.85 35.30 327.36 724.80 200.11 317.66 

Bio-2 7.62 22.62 22.74 37.60 356.01 880.94 209.36 338.37 

Bio-3 7.54 22.69 24.18 42.00 351.01 986.49 221.97 629.98 

Bio-4 7.42 22.33 23.10 39.61 345.23 989.38 212.42 665.91 

Bio-5 7.45 21.45 22.03 38.84 344.80 1219.80 202.46 943.57 

LSD at 0.05 N.S N.S N.S N.S N.S 173.47 N.S 57.41 

Interaction 

Solarize 1.77 4.50 3.49 7.04 114.83 211.66 38.39 63.39 

1.96 4.75 4.71 7.64 127.40 223.25 51.81 68.79 

1.83 5.34 4.38 7.38 119.17 250.98 48.14 110.65 

1.81 4.62 4.49 7.49 117.43 217.30 49.39 112.35 

1.64 4.38 4.22 7.60 106.60 206.02 46.46 205.29 

Non-solarize 12.27 36.41 40.20 63.55 539.88 1237.94 361.83 571.92 

13.29 40.49 40.77 67.55 584.61 1538.62 366.90 607.95 

13.25 40.05 43.98 76.62 582.85 1722.01 395.79 1149.30 

13.02 40.03 41.72 71.73 573.03 1761.47 375.45 1219.47 

13.25 38.51 39.83 70.08 583.00 2233.58 358.47 1681.84 

LSD at 0.05 N.S N.S N.S N.S N.S 245.33 N.S 81.18 

Characters 
 

Broad-leaved 

weeds No 

Narrow-leaved 

weeds No 

Broad-leaved 

weeds fresh weight 

Narrow-leaved 

weeds fresh weight  

                   Seasons 
 

4 

weeks 

8 

weeks 

4 

weeks 

8 

weeks 

4 

weeks 

8 weeks 4 

weeks 

8 weeks 

Solarization 

Solarize 1.80 4.72 4.26 7.43 117.09 221.84 46.84 112.09 

Non-solarize 13.02 39.10 41.30 69.91 572.67 1698.72 371.69 1046.10 

LSD at 0.05 1.20 10.1 3.26 8.37 45.23 392.20 83.43 99.21 
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Vegetative growth: Effect of soil solarization, ferttization 

treatments and their interaction on transplant survival ratio, 

leaves number, plant height and plant fresh weight are presented 

in Table (4). Transplant survival ratio significantly affected by 

solarization treatment compared with non-solarize treatment, 

while fertilization treatments or interactions effects were not 

significant in both seasons. 

Concerning vegetative growth characters, data in table 4 showed 

that, soil solarization affected positively on strawberry plant 

height and plant fresh weight compared with non- solarize 

treatment. While its effects on leaves number was not 

significant. All vegetative growth characters significantly 

affected by fertilization treatments. Conventional fertilizer 

produced the highest leaves number, highest plant height and 

weightiest plants followed by bio 4 treatment compared with bio 

1 which produced the lowest values in this respect, followed by 

bio 2 and bio 3 in both seasons. Regarding to interaction, data 

Bio-fertilization 

Bio-1 7.02 20.46 21.85 35.30 327.36 724.80 200.11 317.66 

Bio-2 7.62 22.62 22.74 37.60 356.01 880.94 209.36 338.37 

Bio-3 7.54 22.69 24.18 42.00 351.01 986.49 221.97 629.98 

Bio-4 7.42 22.33 23.10 39.61 345.23 989.38 212.42 665.91 

Bio-5 7.45 21.45 22.03 38.84 344.80 1219.80 202.46 943.57 

LSD at 0.05 N.S N.S N.S N.S N.S 173.47 N.S 57.41 

Interaction 

Solarize 1.77 4.50 3.49 7.04 114.83 211.66 38.39 63.39 

1.96 4.75 4.71 7.64 127.40 223.25 51.81 68.79 

1.83 5.34 4.38 7.38 119.17 250.98 48.14 110.65 

1.81 4.62 4.49 7.49 117.43 217.30 49.39 112.35 

1.64 4.38 4.22 7.60 106.60 206.02 46.46 205.29 

Non-solarize 12.27 36.41 40.20 63.55 539.88 1237.94 361.83 571.92 

13.29 40.49 40.77 67.55 584.61 1538.62 366.90 607.95 

13.25 40.05 43.98 76.62 582.85 1722.01 395.79 1149.30 

13.02 40.03 41.72 71.73 573.03 1761.47 375.45 1219.47 

13.25 38.51 39.83 70.08 583.00 2233.58 358.47 1681.84 

LSD at 0.05 N.S N.S N.S N.S N.S 245.33 N.S 81.18 
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showed non-significant effects on vegetative growth characters 

except plant fresh weight character, since conventional fertilizer 

treatment with solarization gave the heaviest plant fresh weight 

compared with bio 1 fertilizer with non-solarize treatment in 

both seasons.  

Table: (4) Effect of soil solarization and bio-fertilization on 

plants survival ratio, average leaves number, plant height 

and fresh weight of strawberry plants, 8 weeks after 

transplanting. 
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Characters 
 

Survival ratio Leaves No. Plant height (cm) 
Plant  fresh 

weight (g) 

Seasons 
 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

Solarization 

Solarize 93.03 92.67 8.70 8.54 15.22 15.07 35.10 36.45 

Non-solarize 78.46 76.24 8.22 8.15 13.56 14.10 28.75 32.73 

LSD at 0.05 1.48 1.28 N.S N.S 1.26 0.18 1.72 1.97 

Bio-fertilization 

Bio-1 85.12 84.05 7.41 7.04 13.16 13.16 27.20 30.71 

Bio-2 86.38 84.40 7.87 7.77 13.52 13.64 28.63 33.56 

Bio-3 85.36 84.40 8.37 8.47 14.72 15.04 33.66 34.72 

Bio-4 85.95 83.33 9.28 9.03 15.32 15.37 34.61 36.49 

Bio-5 85.92 86.07 9.36 9.42 15.24 15.73 35.53 37.47 

LSD at 0.05 N.S N.S 0.48 0.23 0.62 0.76 1.05 0.88 

Interaction 

Solarized 

91.67 93.81 7.73 7.11 14.10 13.90 31.44 34.06 

93.00 92.38 8.07 8.00 14.39 14.35 33.32 35.44 

93.33 93.33 8.55 8.62 15.41 15.40 35.47 36.16 

94.05 90.00 9.55 9.31 16.21 15.75 36.95 37.94 

93.10 93.81 9.59 9.66 16.00 15.97 38.33 38.66 

Non-

solarized 

78.57 74.29 7.09 6.98 12.23 12.41 22.96 27.36 

79.76 76.43 7.67 7.54 12.64 12.93 23.93 31.69 

77.38 75.48 8.18 8.32 14.03 14.67 31.85 33.29 

77.86 76.67 9.01 8.74 14.42 14.98 32.27 35.03 

78.74 78.33 9.13 9.17 14.48 15.48 32.73 36.28 

LSD at 0.05 N.S N.S N.S N.S N.S N.S 1.49 1.24 

Characters 
 

Survival ratio Leaves No. Plant height (cm) 
Plant  fresh 

weight (g) 

Seasons 
 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

Solarization 

Solarize 93.03 92.67 8.70 8.54 15.22 15.07 35.10 36.45 

Non-solarize 78.46 76.24 8.22 8.15 13.56 14.10 28.75 32.73 

LSD at 0.05 1.48 1.28 N.S N.S 1.26 0.18 1.72 1.97 

Bio-fertilization 

Bio-1 85.12 84.05 7.41 7.04 13.16 13.16 27.20 30.71 

Bio-2 86.38 84.40 7.87 7.77 13.52 13.64 28.63 33.56 

Bio-3 85.36 84.40 8.37 8.47 14.72 15.04 33.66 34.72 

Bio-4 85.95 83.33 9.28 9.03 15.32 15.37 34.61 36.49 
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Bio-5 85.92 86.07 9.36 9.42 15.24 15.73 35.53 37.47 

LSD at 0.05 N.S N.S 0.48 0.23 0.62 0.76 1.05 0.88 

Interaction 

Solarized 

91.67 93.81 7.73 7.11 14.10 13.90 31.44 34.06 

93.00 92.38 8.07 8.00 14.39 14.35 33.32 35.44 

93.33 93.33 8.55 8.62 15.41 15.40 35.47 36.16 

94.05 90.00 9.55 9.31 16.21 15.75 36.95 37.94 

93.10 93.81 9.59 9.66 16.00 15.97 38.33 38.66 

Non-

solarized 

78.57 74.29 7.09 6.98 12.23 12.41 22.96 27.36 

79.76 76.43 7.67 7.54 12.64 12.93 23.93 31.69 

77.38 75.48 8.18 8.32 14.03 14.67 31.85 33.29 

77.86 76.67 9.01 8.74 14.42 14.98 32.27 35.03 

78.74 78.33 9.13 9.17 14.48 15.48 32.73 36.28 

LSD at 0.05 N.S N.S N.S N.S N.S N.S 1.49 1.24 

Characters 
 

Survival ratio Leaves No. Plant height (cm) 
Plant  fresh 

weight (g) 

Seasons 
 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

Solarization 

Solarize 93.03 92.67 8.70 8.54 15.22 15.07 35.10 36.45 

Non-solarize 78.46 76.24 8.22 8.15 13.56 14.10 28.75 32.73 

LSD at 0.05 1.48 1.28 N.S N.S 1.26 0.18 1.72 1.97 

Bio-fertilization 

Bio-1 85.12 84.05 7.41 7.04 13.16 13.16 27.20 30.71 

Bio-2 86.38 84.40 7.87 7.77 13.52 13.64 28.63 33.56 

Bio-3 85.36 84.40 8.37 8.47 14.72 15.04 33.66 34.72 

Bio-4 85.95 83.33 9.28 9.03 15.32 15.37 34.61 36.49 

Bio-5 85.92 86.07 9.36 9.42 15.24 15.73 35.53 37.47 

LSD at 0.05 N.S N.S 0.48 0.23 0.62 0.76 1.05 0.88 

Interaction 

Solarized 

91.67 93.81 7.73 7.11 14.10 13.90 31.44 34.06 

93.00 92.38 8.07 8.00 14.39 14.35 33.32 35.44 

93.33 93.33 8.55 8.62 15.41 15.40 35.47 36.16 

94.05 90.00 9.55 9.31 16.21 15.75 36.95 37.94 

93.10 93.81 9.59 9.66 16.00 15.97 38.33 38.66 

Non-

solarized 

78.57 74.29 7.09 6.98 12.23 12.41 22.96 27.36 

79.76 76.43 7.67 7.54 12.64 12.93 23.93 31.69 

77.38 75.48 8.18 8.32 14.03 14.67 31.85 33.29 

77.86 76.67 9.01 8.74 14.42 14.98 32.27 35.03 
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These results indicated that, the changes in soil properties 

due to solarization may have positive effect vegetative growth 

characters of strawberry plants, in addition that, soil temperature 

effects, soil microorganisms and weed control revealed, 

solarization caused beneficial conditions such as enhancement of 

soil physiology properties, availability of nutrients, weed 

eradication, inhibition of pathogens and stimulation of beneficial 

microorganisms which were add as a bio-fertilizers  (Stapleton, 

78.74 78.33 9.13 9.17 14.48 15.48 32.73 36.28 

LSD at 0.05 N.S N.S N.S N.S N.S N.S 1.49 1.24 

Characters 
 

Survival ratio Leaves No. Plant height (cm) 
Plant  fresh 

weight (g) 

Seasons 
 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

Solarization 

Solarize 93.03 92.67 8.70 8.54 15.22 15.07 35.10 36.45 

Non-solarize 78.46 76.24 8.22 8.15 13.56 14.10 28.75 32.73 

LSD at 0.05 1.48 1.28 N.S N.S 1.26 0.18 1.72 1.97 

Bio-fertilization 

Bio-1 85.12 84.05 7.41 7.04 13.16 13.16 27.20 30.71 

Bio-2 86.38 84.40 7.87 7.77 13.52 13.64 28.63 33.56 

Bio-3 85.36 84.40 8.37 8.47 14.72 15.04 33.66 34.72 

Bio-4 85.95 83.33 9.28 9.03 15.32 15.37 34.61 36.49 

Bio-5 85.92 86.07 9.36 9.42 15.24 15.73 35.53 37.47 

LSD at 0.05 N.S N.S 0.48 0.23 0.62 0.76 1.05 0.88 

Interaction 

Solarized 

91.67 93.81 7.73 7.11 14.10 13.90 31.44 34.06 

93.00 92.38 8.07 8.00 14.39 14.35 33.32 35.44 

93.33 93.33 8.55 8.62 15.41 15.40 35.47 36.16 

94.05 90.00 9.55 9.31 16.21 15.75 36.95 37.94 

93.10 93.81 9.59 9.66 16.00 15.97 38.33 38.66 

Non-

solarized 

78.57 74.29 7.09 6.98 12.23 12.41 22.96 27.36 

79.76 76.43 7.67 7.54 12.64 12.93 23.93 31.69 

77.38 75.48 8.18 8.32 14.03 14.67 31.85 33.29 

77.86 76.67 9.01 8.74 14.42 14.98 32.27 35.03 

78.74 78.33 9.13 9.17 14.48 15.48 32.73 36.28 

LSD at 0.05 N.S N.S N.S N.S N.S N.S 1.49 1.24 
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1991; Hartz et al., 1993; Camprubi et al., 2007). However, 

conventional treatment produced the vigorous plants compared 

with other treatments especially bio-1 and bio-2 which received 

least amount of chemical fertilizers and consequently gave 

lowest vegetative growth. Similar results were found by (El-

Miniawy et al., 2014 and Gomaa et al., 2016).                 

Yield and its component: 

Data presented in Table (5) showed that, soil solarization 

and bio-fertilization significantly affected on early yield per 

plant, total yield per plant, total yield per plot and average fruit 

weight in both season, while interaction effects were not 

significant except early yield character in both seasons. Soil 

solarization increased early yield, total yield per plant, total yield 

per plot and average fruit weight as compared with non-solarize 

treatment in both seasons. Conventional fertilization and bio-4 

treatments gave the highest early and total yield per plant 

followed by bio-3 compared with bio-1 treatment, which gave 

the lowest values in this respect. Also, conventional treatment 

significantly increased total yield per plot and average fruit 

weight followed by bio-4 then bio-3 treatment compared with 

bio-1 which gave the lowest values followed by bio-2 in both 

seasons. Regarding interaction effect on early yield, 

conventional and bio-4 with solarization produced the highest 

significant early yield compared with bio-1 with solarize or non-

solarize in both seasons. Generally, solarization enhanced 

strawberry yield characters and the increment was most 

pronounced with increasing chemical fertilizer rate by one 

hundred percent and three quarter. Also, solarization superiority 

was evident on total yield per plot compared with other 

characters may be due to it’s a positive effects on plants survival 

ratio, fruits rot percent and weeds growth suppression and 

consequently absent the competition especially  at the early 
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growing stage. In order to that, strawberry plants had advantage 

to increasing growth compared with non-solarize treatment. 

These results indicated that, the changing in soil properties 

resulted from solarization may have a positive effect on 

transplants standing and improve its survival which resulted 

more plants per unit area  (Candido et al.,2008), improvement 

vegetative growth (Porras et al., 2007). Our previus data on soil 

temperatures, soil microorganisms and weed control (Tables 

1,2,3 and 4) revealed that, solarization caused  a good conditions 

such as improving chemical and physical properties and  

availability of nutrients, eradication of annual weeds as well as  

inhibition of pathogens and stimulation of beneficial 

microorganisms. This conditions led  stimulate strawberry 

growth especially at early stages and consequently increased 

growth, early yield and total yield of strawberry (Domínguez et 

al., 2014 and Ozyilmaz et al., 2016).  Moreover, adding bio 

fertilizers relatively enhanced soil population of microorganism 

at end of season compared with transplanting time, where, the 

most counts of microorganisms in solarized plots belonged to 

beneficial groups  (Stapleton, 1991). So, adding bio-fertilizers 

enhance the efficacy of solarization and gave unfortunately for 

beneficial microorganisms (bio-fertilizers) to living and flourish 

(Gomaa, (2008). Increasing strawberry growth  

and yield and enhancement of its fruit quality were reported by 

many researchers  (El-Miniawy et al., 2014 and Gomaa et al., 

2016). 
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Table: (5) Effect of soil solarization and bio-fertilization on 

average fruit weight, early yield/plant, total yield/plant and 

total yield/plot of strawberry plants. 

Fruits quality: 

The effect of soil solarization, bio-fertilization and interaction 

on strawberry fruit firmness, T.S.S and L. Ascorbic acid content are 

presented in Table, (6). Solarization significantly enhanced fruit 

firmness compared with non-solarize treatment, while the same 

treatment had not have significant effect on strawberry fruit T.S.S or 

L. Ascorbic acid content in both seasons.  

Characters 
 

Average fruit 

weight (g) 

Early 

yield/plant (g) 

Total 

yield/plant (g) 

Total yield/plot 

(kg) 

Seasons 
 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

Solarization 

Solarize 12.29 12.42 210.9 225.6 416.6 422.2 54.04 54.33 

Non-

solarize 
10.83 11.20 174.1 183.8 370.4 384.5 39.57 39.50 

LSD at 0.05 0.154 0.42 12.2 14.6 26.8 25.9 3.87 2.25 

Bio-fertilization 

Bio-1 9.67 9.79 152.8 172.5 324.7 336.7 38.58 38.51 

Bio-2 10.86 11.16 187.8 203.2 367.5 377.9 44.20 44.32 

Bio-3 11.81 12.06 196.7 208.3 391.7 405.0 46.48 47.41 

Bio-4 12.28 12.61 208.4 215.0 427.5 439.8 50.80 50.43 

Bio-5 13.19 13.42 216.6 224.7 456.1 457.1 53.87 53.91 

LSD at 0.05 0.48 0.57 8.6 12.5 14.4 24.9 2.27 2.97 

Interaction 

Solarize 

10.50 10.16 155.3 175.3 341.8 341.1 43.67 44.63 

11.63 11.96 206.9 224.4 386.6 393.7 50.12 50.63 

12.51 12.68 218.6 235.3 417.6 430.9 54.30 56.00 

13.20 13.53 233.1 243.1 449.2 460.5 58.84 57.56 

13.63 13.76 240.4 250.3 488.0 484.4 63.09 62.84 

Non-

solarize 

8.84 9.41 150.3 169.9 307.6 332.3 33.49 32.40 

10.09 10.35 168.8 182.2 348.4 362.1 38.29 38.01 

11.11 11.44 174.7 181.4 365.8 379.1 38.66 38.83 

11.36 11.69 183.6 186.9 405.8 419.0 42.75 43.29 

12.75 13.08 192.9 199.6 424.1 429.8 44.65 44.99 

LSD at 0.05 N.S N.S 12.1 17.6 N.S N.S N.S N.S 
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Concerning of bio-fertilization effect, data in Table (6) showed that, 

fruit firmness, T.S.S and L. Ascorbic acid content significantly 

affected by bio-fertilization treatments. Bio-3 in first season, bio-3 

with bio-2 in the second gave the highest fruit firmness followed by 

other bio-fertilizer treatments as compared with conventional 

treatment which produced the lowest fruit firmness in both seasons. 

Bio-3 alone or bio-3 and bio-2 gave the highest T.S.S values in first 

and second seasons respectively compared with conventional 

treatment which gave the lowest value. Moreover, Highest L. 

Ascorbic acid content obtained with bio-3 or bio-3 and bio-4 in the 

first and second seasons respectively compared with bio-1 and 

conventional treatments which produced the lowest fruit L. Ascorbic 

acid content in both seasons. All interactions effect on the tree 

characters were not significant in both seasons.          
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Table: (6) Effect of soil solarization and bio-fertilization on Fruit 

firmness, T.S.S content and L. Ascorbic acid (mg/100g F.W.) in 

2017 and 2018 seasons. 

 

 

Charact

ers 
 

Fruit firmness (g/cm
2
) T.S.S content 

L. Ascorbic acid 

(mg/100g F.W.) 

Seasons 
 

1
St

 Season 
2

nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

Solarization 

Solarize 443.2 452.2 8.38 8.47 64.88 63.89 

Non-

solarize 
426.8 424.6 8.23 8.13 63.51 65.43 

LSD at 

0.05 
14.9 11.6 N.S N.S N.S N.S 

Bio-fertilization 

Bio-1 445.7 447.9 8.37 8.37 61.50 62.60 

Bio-2 451.3 468.5 8.46 8.52 63.18 63.37 

Bio-3 466.4 462.6 8.61 8.55 69.12 68.23 

Bio-4 424.1 406.6 8.18 8.40 64.83 66.95 

Bio-5 379.9 406.2 7.93 7.94 62.37 62.15 

LSD at 

0.05 
13.3 9.1 0.13 0.11 1.98 2.64 

Interaction 

Solarize 

450.9 469.2 8.41 8.47 61.86 60.67 

455.7 473.7 8.55 8.56 63.32 63.18 

472.4 476.8 8.77 8.71 68.75 68.36 

442.3 420.9 8.23 8.52 66.08 66.66 

379.5 420.2 7.97 8.12 64.41 60.58 

Non-

solarize 

440.4 426.7 8.33 8.27 61.15 64.53 

446.9 463.3 8.36 8.49 63.04 63.56 

460.4 448.3 8.45 8.39 69.48 68.10 

405.8 392.2 8.12 8.29 63.58 67.24 

380.3 392.3 7.89 7.76 60.32 63.72 

LSD at 

0.05 
N.S N.S N.S N.S N.S N.S 
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Fruit rot and absent yield: Data in Table, 7 showed that, soil 

solarization significantly decreased rotted fruits even gray mold 

rot caused by Botrytis cinerea or dry rot caused by Phytophthora 

cactorum compared with non-solarize treatments in both 

seasons.  This resulted in more lost fruit yield especially in the 

first season. Also, rotted fruits significantly affected by bio 

fertilizer treatments, where the rotted fruits increased with 

increasing chemical fertilizers ratio and bio 1 treatment (without 

chemical fertilzer) produced the lowest value compared with 

other treatments. On the other hand, control treatment 

(traditional) gave the highest number of rotted fruits in both 

seasons. Regarding lost yield per plot, data showed the same 

trend, where, control treatment produced the highest value 

compared with bio-fertilozers treatments and the lost yield was 

increased with increasing chemical fertilizer ratio in both 

seasons. 

Decreasing of disease incidence due to solarization may be 

attributed to the production of NH3 and an increase in soil 

microbial activity, which can help control soilborne pathogens 

through competition, antibiosis, parasitism/predation, etc. 

(Nunez-Zofio et al. 2011; Martinez et al. 2011).  Most 

pathogens affected was Verticillium dahliae (Daugovish et al. 

2011), P. cactorum (Porras, et al., 2007). Microbiological 

changes in soil environment have also been documented as a 

mechanism of pathogen suppression and resulting improved crop 

productivity (Mazzola, 2011). 
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Table: (7) Effect of soil solarization and bio-fertilization on 

Total rotted fruit/ plot, Botrytis gray mold rot, Dry rot and 

Absent yield in 2017 and 2018 seasons. 

Conclusion: the present results indicate that soil solarization has the 

potential for nonchemical management of soilborne diseases of 

strawberry and   it may be possible to grow strawberries at Siwa oasis 

with soil solarization and without chemical fertilizers or with limited 

Characters 
 

Total rotted 

fruit/ plot 

Botrytis gray 

mold rot 
Dry rot Absent yield 

Seasons 
 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

1
St

 

Season 

2
nd 

Season 

Solarization 

Solarize 24.33 29.26 19.58 23.49 4.74 5.77 302.6 419.7 

Non-

solarize 
93.26 103.32 86.02 95.69 7.24 7.63 2098.1 1258.2 

LSD at 

0.05 
7.50 2.94 7.29 3.57 0.94 1.11 132.1 42.0 

Bio-fertilization 

Bio-1 29.22 36.11 29.68 27.05 8.35 9.06 273.9 348.6 

Bio-2 37.55 42.95 48.61 36.15 6.25 6.81 438.4 506.6 

Bio-3 57.22 61.04 86.54 55.73 4.18 5.32 618.2 802.6 

Bio-4 76.56 88.18 123.19 81.89 5.23 6.29 892.9 1072.4 

Bio-5 93.44 103.17 142.09 97.14 5.96 6.03 1309.4 1464.5 

LSD at 

0.05 
3.92 5.19 3.52 5.03 1.09 1.22 72.6 73.2 

Interaction 

Solarize 

18.76 22.42 12.05 15.38 6.71 7.04 196.7 228.21 

19.45 23.57 13.98 18.36 5.47 5.21 226.1 281.97 

22.43 25.76 19.53 22.24 2.90 3.53 259.7 370.35 

23.44 31.36 19.48 25.64 3.96 5.72 309.6 459.02 

37.55 43.18 32.87 35.84 4.68 7.34 520.7 759.03 

Non-

solarize 

39.67 49.79 29.68 38.71 9.99 11.08 351.2 469.04 

55.65 62.33 48.61 53.94 7.04 8.40 650.7 731.32 

92.00 96.32 86.54 89.22 5.46 7.10 976.8 1234.89 

129.68 145.01 123.19 138.14 6.49 6.87 1476.2 1685.77 

149.32 163.16 142.09 158.44 7.23 4.72 2098.1 2169.96 

LSD at 

0.05 
5.54 7.34 4.98 7.11 N.S 1.72 102.6 103.5 
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amounts of fertilizers. Although the highest yield was obtained by soil 

solarization with adding recommended chemical fertilizers, we can  

achieve a proper strawberry yield  with application of bio-

fertilizers combine with half or one-fourth of recommended 

doses. Moreover, soil solarization with bio-fertilizers produced 

the highest fruits quality as well as lowest rotted fruits ratio.  

Finally, solarization has potential as a component in an 

integrated pest management program of fruit rot diseases in 

strawberry production, particularly at areas have hot summer like 

Siwa oasis. 
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Introduction 

Vaccine is the magic solution for saving the life in 

humans and animals. The mechanisms of different prepared 

vaccines immunity against different pathogens are illustrated in 

figure 1. The different vaccine platforms have their advantages 

and disadvantages. Live-attenuated platforms offer higher 

immunogenicity in spite of pose safety concerns due to retained 

pathogenicity of pathogens. The killed vaccines elicit moderate 

levels of immunogenicity and higher levels of safety compared 

to the live attenuated vaccine platforms
. [1].

 

 To combat Covid 19 vaccine, the behavioral and therapeutic 

strategies are essential but they must be accompanied with the 

long-term goal of a preventative vaccine virus.  In the case of 

COVID-19, the pathogen is the virus SARS-CoV-2, a vaccine 

can use.   A virus that has been modified to be safe or a molecule 

that resembles a part of the virus. Once antibodies are 

eliminated, if the vaccinated person is exposed later to the virus, 

their body will produce those antibodies again, increasing their 

chances of fighting off infection .Today, there are more than 

150 COVID-19 vaccines in the race to mollify the virus. 

Researchers develop a vaccine candidate similar to that target 

that will induce production of antibodies effective against the 

virus. The vaccine candidate is then moved through phases of 

development, assessment, and approvals (figure. 2) 
[2].
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Figure 1. (Immunity response for administration of different 

prepared vaccines)  
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Figure (2). The vaccine development process almost takes 10 

to 15 years under routine timeline. Several regulatory 

pathways, e.g. Emergency Use Authorization, can be applied 

to produce fast COVID-19 market vaccine 

As of May 15, 2020, there are more than 110 COVID-19 

vaccines in development globally; of those, at least three are 

being developed in the United States with federal funding. These 

three use different mechanisms to prompt the body to produce 

antibodies (fig. 3). Consecutive testing of several vaccine 

mechanisms able to improve the chances for effective 

development of a successful vaccine faster. One to three these 

vaccines have already reached Phase III clinical trials in less 

than a year; an unprecedented time
 [3]

.  
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Figure (3) Vaccine candidates for production of covid19 

vaccines 

Trials of vaccine candidates 

1. Inactivated vaccines 

Since the 1880s, inactivated vaccines have been used. The 

viruses in these vaccines had inactivated by chemical treatment, 

as with SARS-CoV-2 candidate vaccines, or by physical 

treatment. Β-propiolactone inactivated aluminum-adjuvanted 

whole-virion SARS-CoV-2 vaccine developed by Wuhan 

Institute of Biological Products
 [4].

The immune system in these 

cases encounters the virus in its entirety. It can mount a defense 

when it detects the viral spike protein (spicule or S-protein), 

envelope and nucleoprotein. Currently, seven inactivated vaccine 

candidates are being tested in humans. Of these, three are in 

Phase 3 clinical trials. Unlike Phase 1 and Phase 2, which are 

used to evaluate a vaccine’s tolerability, safety and ability to 

https://www.sciencedirect.com/topics/immunology-and-microbiology/inactivated-vaccine
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induce an immune response, a Phase 3 clinical trial allows 

scientists to test its efficacy
 [5] 

Once the sequencing of SARS-CoV-2 gnome becomes available, 

several nucleic acid based vaccine candidates start proposing for 

preparation depends on S protein coding sequence. The different 

mechanisms developed by vaccine candidates are illustrated in 

figure (4). 
 

 
Figure (4). Vaccine candidates use different mechanisms, to 

prompt the body to produce antibodies against SARS-CoV-2 

2. Bioengineered vaccines. 

2.1. m-RNA vaccines 

The first candidate, established by National Institute of Allergy 

and Infectious Diseases scientists and their collaborators, uses a 

molecule called mRNA specifically coded to generate proteins 

that will induce an immune response. This is a newer method of 

vaccine development that has shown promise in animals during 

the preclinical phase. 

2.1.1.The BioNTech technology for the BNT162b2 vaccine 
candidate is based on use of messenger RNA (mRNA) which 

https://en.wikipedia.org/wiki/Messenger_RNA
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encodes part of the spike protein found on the surface of 

the SARS-CoV-2 coronavirus (COVID-19), triggering 

an immune response against infection by the virus protein. The 

mRNA is encapsulated in lipid nanoparticles. The mutated 

version of the spike protein contains two proline substitutions 

(designated "2P") that cause it to adopt a shape that stimulates 

neutralizing antibodies
 [6][7].

 In December 2020, this vaccine was 

administered in USA and approved to be used in united Kingsom 

2.1.2. Moderna' m-RNA-1273   is a synthetic messenger RNA 

strand which encodes the prefusion-stabilized viral spike protein. 

When administered I/M, it produce antiviral immunity 

specifically to SARS-CoV-2 Spike protein inside muscle cells. 

Which reaches peak levels for 24 to 48 hours and can last for a 

few more days. 

Besides, unlike conventional vaccines, which are either made 

from inactivated pathogen or small subunits of live pathogen, 

synthesis of the lipid nanoparticle-encapsulated mRNA vaccine 

does not require the virus. Therefore, it is relatively safe and 

ready to be tested. If mRNA-1273 proves to be safe for humans 

and pass the phase I trial, successive evaluation of its efficacy 

will be carried out immediately.
 [8]

  

2.2. DNA vaccine 

2.2.1. INO-4800 is a DNA vaccine candidate created by Inovio 

Pharmaceuticals. It is also a genetic vaccine that can be brought 

to human cells and translated into proteins to produce immune 

responses. Compared to traditional vaccines, genetic vaccines 

require lower costs of production and easier way of purification. 

The simple structure of nucleic acids also obviates the risk of 

incorrect folding, which could occur in recombinant protein-

based vaccines. However, the amount of plasmid delivered and 

the adequate interval and route of administration are the factors 

that may influence the immunogenicity of genetic vaccines
 [9][10].

  

 

https://en.wikipedia.org/wiki/Spike_protein
https://en.wikipedia.org/wiki/SARS-CoV-2
https://en.wikipedia.org/wiki/Coronavirus
https://en.wikipedia.org/wiki/Immune_response
https://en.wikipedia.org/wiki/Solid_lipid_nanoparticle
https://en.wikipedia.org/wiki/Mutant
https://en.wikipedia.org/wiki/Mutant
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2.2.2. Covigenix Vaccine  
Unlike traditional vaccines, a DNA-based vaccine involves the 

direct introduction of a plasmid encoding the antigen(s) against 

which an immune response is sought and relies on the production 

of the target antigen in the patient’s own cells. This approach 

offers a number of potential advantages over traditional 

approaches, including the stimulation of B- and T-cell responses, 

ease of large-scale manufacture, improved vaccine stability, and 

the absence of any infectious agent. Until recently, medicines 

capable of effectively delivering DNA have faced significant 

challenges in their development. Covigenix Vaccine, Entos’ 

Fusogenix Platform, is a proteo-lipid vehicle (PLV) that uses a 

novel fusion mechanism to deliver its genetic payload directly 

inside cells. Entos has developed unique formulations to 

effectively deliver a wide range of genetic therapies, including 

plasmid DNA. The use of plasmid DNA in a vaccine will allow 

Entos to design an optimized payload encoding multiple protein 

epitopes from key immunogenic SARS-COV-2 proteins. These 

protein epitopes will stimulate the body’s natural antibody 

production and protective immune response to prevent COVID-

19 disease 
[11].

 

2.3. Viral vector vaccines 

2.3.1. Viral replicating vector vaccines 
This approach is based on using a virus that is non-pathogenic or 

of little danger to humans. In the case of the 12 vaccine 

candidates of this type currently being studied in humans, the 

viral vectors are mostly adenoviruses. They have a large group 

of viruses which usually cause colds and conjunctivitis, among 

other manifestations. 

The candidate uses a virus—adenovirus 26, or Ad26—but 

researchers have removed its infectious aspects, making it safe as 

a “vector” to deliver a piece of SARS-CoV-2 to trigger a 

https://www.merckmanuals.com/en-ca/professional/infectious-diseases/respiratory-viruses/adenovirus-infections
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protective immune response. This method is also in clinical trials 

against HIV and Ebola. The process for developing a new 

vaccine as outlined by the Food and Drug Administration (FDA) 

is well established. In the exploratory phase, the target and 

candidate vaccine are identified. In the preclinical phase, 

researchers use cells and animals to assess safety and produce 

evidence of clinical promise, evaluated by the candidate’s ability 

to elicit a protective immune response. 

2.3.1.1. The Sputnik V vaccine 
It made by the Gamaleya Center for Epidemiology and 

Microbiology in Moscow, uses adenovirus (Ad) “vectors” to 

deliver a gene that codes for the surface protein, spike, of SARS-

CoV-2, the virus that causes COVID-19. The two-dose scheme 

begins with an Ad26-spike vaccine and is followed by a booster 

shot 21 days later that contains Ad5 spike. Gamaleya chose two 

different adenoviruses because of concerns that immune 

responses to the same vector could lower the impact of the 

booster shot. Joining the flood of press releases announcing 

positive results from COVID-19 vaccine trials, developers of 

Russia’s Sputnik V vaccine today reported 91.4% efficacy from 

a second interim analysis of more than 18,000 people, bolstering 

a claim the team made on 11 November 2020 with scant 

evidence. Whereas the initial report rested on a mere 20 cases of 

COVID-19, with no details on how they were split between 

vaccinated and placebo groups, the new analysis is based on 39 

cases total, eight among the vaccinated group versus 31 in the 

much smaller placebo arm. “This is great news not just for 

Russia, but the world,” Kirill Dmitriev, CEO of the Russian 

Direct Investment Fund that is bankrolling the development of 

the candidate One adenovirus benefit vaccines is stored in 

standard refrigerators, rather than needing freezers 
[12].

 

 

https://www.sciencemag.org/news/2020/11/russia-s-claim-successful-covid-19-vaccine-doesn-t-pass-smell-test-critics-say
https://sputnikvaccine.com/newsroom/pressreleases/second-interim-analysis-of-clinical-trial-data-showed-a-91-4-efficacy-for-the-sputnik-v-vaccine-on-d/
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2.3.1.2.Gam-COVID-Vac is a viral two-vector vaccine based on 

the human adenovirus — a common cold virus — fused with 

the spike protein of SARS-CoV-2 to stimulate an immune 

response. The Gam-COVID-Vac vaccine candidate was 

developed by a government organization that worked on 

previous coronavirus vaccine candidates. 

The recombinant adenovirus type-5 (Ad5) and adenovirus type-

26 (Ad26) are both used as vectors in the vaccine. The Ad26 

based vaccine is used on the first day and the Ad5 vaccine is 

used on the 21st day to boost response. The liquid form of the 

vaccine must be stored at −18 °C (0 °F), and a freeze-dried form 

is currently being tested that would allow storage at the standard 

temperature of 2–8 °C (36–46 °F)
[13].

 

2.3.2. Non-replicating viral vector vaccines 

2.3.2.1. The ChAdOx1 nCoV-19 vaccine (AZD1222) 

AstraZeneca's vaccine 

It consists of the replication-deficient simian adenovirus vector 

ChAdOx1, containing the full-length structural surface 

glycoprotein (spike protein) of SARS-CoV-2, with a tissue 

plasminogen activator leader sequence. ChAdOx1 nCoV-19 

expresses a codon-optimized coding sequence for the spike 

protein (GenBank accession number MN908947).This vaccine, 

developed by the University of Oxford, has entered a phase I/II 

clinical trial (NCT04324606). The non-replicating nature of 

adenovirus in the host makes it relatively safe in children and 

individuals with underlying diseases. Besides, the adenovirus-

based vectors are characterized by a broad range of tissue 

tropism that covers both respiratory and gastrointestinal 

epithelium, the two main sites that express the ACE-2 receptor 

of SARS-CoV-2. However, the possibility of dominant 

immunogenicity toward the vector genes rather than the 

transgenes should always be considered 
[14]

. 

https://en.wikipedia.org/wiki/Viral_vector
https://en.wikipedia.org/wiki/Adenovirus
https://en.wikipedia.org/wiki/Common_cold
https://en.wikipedia.org/wiki/Spike_protein
https://en.wikipedia.org/wiki/SARS-CoV-2
https://en.wikipedia.org/wiki/Immune_response
https://en.wikipedia.org/wiki/Immune_response
https://en.wikipedia.org/wiki/Coronavirus
https://en.wikipedia.org/wiki/Recombinant_DNA
https://en.wikipedia.org/wiki/Freeze-drying
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2.4. Recombinant proteins 

The second candidate uses a recombinant protein, which is 

produced by genetically engineering bacteria or other cells to 

produce a protein that mimics part of the spike protein found on 

the surface of the SARS-CoV-2 virus. The spike protein alone 

does not cause an infection but may be sufficient to produce an 

immune response. Recombinant protein vaccines are already 

being used successfully against other viruses, such as the human 

papillomavirus (HPV), which can cause cervical cancer. 

Recombinant protein vaccines fall into two categories: subunit 

and virus-like particle vaccines. For subunit protein vaccines, a 

viral protein is produced in large quantities in a living “factory,” 

such as a bacterium, plant, mammalian or insect cell. When the 

viral protein is presented to the immune system, it triggers a 

reaction. 

2.4.1. Subunit vaccines 

The University of Queensland (QLD, Australia) is leveraging on 

its S-spike vaccine. The candidate has been developed via 

molecular clamp technology, which uses a lab-created 

polypeptide to pin the spike protein in its tortile position so that 

the body’s immune system can target it before the virus has a 

chance to activate. Stabilized Subunit Vaccines Enveloped 

viruses require fusion of the viral membrane with the host cell 

membrane for infection. This process involves the 

conformational change of the viral glycoprotein from the pre-

fusion form to the post-fusion form. Although the pre-fusion 

glycoproteins are relatively unstable, they are still able to elicit 

strong immune responses. Thus, the University of Queensland is 

developing a stabilized subunit vaccine based on the molecular 

clamp technology, which would allow recombinant viral proteins 

to stably remain in their pre-fusion form. Previously applied to 

influenza virus and Ebola virus, molecular clamp vaccines have 

proved their capacity to induce the production of neutralizing 

https://dx.doi.org/10.1590%2FS0100-879X2012007500142
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antibodies. They were also reported to be potent after two weeks 

at 37 ◦C. Subunit vaccines have highest degree of safety profile 

however, have low immunogenicity and requires multiple 

booster doses to induce adequate immunity. On the other hand, 

subunit vaccines are also limited in their ability to induce cell 

mediated immune response 
[15]

. 

2.4.2. Virus-like particle vaccines 

Virus-like particle vaccines are composed of a set of viral 

proteins that mimic the shape of the virus. This particle “pseudo-

virus” is an empty shell, devoid of genetic material and non-

infectious, but this does not prevent the immune system from 

recognizing it. The 13 subunit vaccine candidates currently in 

Phase 1, 2 or 3 clinical trials are composed of either the entire 

spike protein or a specific portion of the spike protein called the 

‘receptor binding domain’. 

2.5.Nano particle-Based Vaccines 

 Nanoparticle-based platforms represent an alternative strategy to 

incorporate antigens. Through encapsulation or covalent 

functionalization, nanoparticles can be conjugated with antigenic 

epitopes, mimic viruses and provoke antigen-specific 

lymphocyte proliferation as well as cytokine production. In 

addition, mucosal vaccination through intranasal or oral spray 

can not only stimulate immune reactions at the mucosal surface, 

but also provoke systemic responses. This demonstrates the 

potential of nanoparticle-based vaccines to protect humans 

against respiratory viruses that cause systemic symptoms. Nano 

vaccines Evoke a strong immune response ,as shown in figure 

(5), with advantage of nano-sized range, high antigen load, 

accelerate immunogenicity, controlled antigen presentation, 

more retention in lymph node ,  reduce vaccine dose
[16]

.  
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Figure (5): Activation of adaptive immunity by nano-

Vaccines: uptake and presentation of APCs produce cell and 

antibody mediated immune responses leading to Apoptosis of 

infected cell and phagocytosis of antibody-pathogen complex 

2.5.1. NVX-CoV2373 

It is a protein subunit vaccine that contains the spike protein of 

the SARS-CoV-2 molecule.  In January 2020, Novavax 

announced development of a vaccine candidate, named NVX-

CoV2373, to establish immunity to SARS-CoV-2.Novavax; Inc. 

is producing a nanoparticle-based vaccine using antigens derived 

from the coronavirus S protein. The protein is stably expressed 

in the baculovirus system, and the product is anticipated to enter 

phase I trial summer 2020.Novavax entered the final stages of 

testing its coronavirus vaccine in the UK. Another large trial was 

announced to start by October 2020 in the US 
[17]

. 

Fast approval and license of Covid 19 vaccines  

During clinical trials, more human subjects are added at each 

successive phase. Safety, efficacy, proposed doses, schedule of 

immunizations, and method of delivery are evaluated. The next 

phase is FDA approval and licensure, which includes oversight 

of manufacturing and post market surveillance, and may include 

https://en.wikipedia.org/wiki/SARS-CoV-2
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Phase IV trials to monitor safety and efficacy, potency, purity, 

and other potential uses. At any phase, the process can be 

terminated for various reasons including detection of adverse 

events, such as serious side effects. FDA has four programs to 

facilitate and expedite the review and approval of new therapies 

for the treatment and prevention of serious or life threatening 

conditions, such as COVID-19. Fast Track, Breakthrough 

Therapy, Accelerated Approval, and Priority Review allow for 

expedited processes, such as overlapping vaccine development 

phases, to bring vaccines to market more quickly. Vaccine 

developers could potentially use any or all of these programs for 

vaccine candidates in the United States. FDA can also issue 

Emergency Use Authorizations (EUA) for review of vaccine 

candidates that have not completed all phases of development if 

there is sufficient scientific evidence on the product’s safety, 

effectiveness, risks, and benefits
 [18]

. 
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