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ه في لة ر م مولةلة عا الأارار ةاراراا الراردة لالوثرا المورررإدارة المج

 أعدادها ةإنما اقط تقع مولةليتها في التثريم العلمي ةالضرالط الأكاديمية
 

 



 هيئــــــــــــــة التحريـــــــــــر

ٌ والللاخاث  د/ صفوث كمال روفائيلأ.  للخدسٍسظزئِ مؾهد بدىر الامطا
ً
 ا

 للخدسٍس مهىدض شزاعي احمد فخحي احمدم/ 
ً
 مدًسا

  الجامؾت الأفسواطُىٍت خوليد/ فكزي لطيف مأ.م.
ً
 إدازٍا

ً
 ؽػىا

  AIESA مدًس االإؤطظت أ/ ههى عبدالحميد عبدالعشيش
ً
 إدازٍا

ً
 ؽػىا

 

 : الهيئـــــة العلمية
 

  والللاخاث الامطاٌ بدىر بمؾهد الفيروطاث اطخاذ  ضعد احمدمحمد /  أ.د

ت االإظخدػساث ؽلي لسكابتل االإسهصي  باالإؾمل الفيروطاث اطخاذ  الباقي عبد هاشم / مىصور  أ.د   الخُىٍ

ىلىجي اطخاذ  جزكي احمد / حلمي أ.د  الاطىىدزٍت حامؾت - واالإىاؽت االإُىسوبُ

اث بدىر بمؾهد الؾام الطب اطخاذ  الجارحي مصطفي / محمد أ.د  مطس - الخىاطلُ

  والللاخاث الامطاٌ بدىر بمؾهد البىترًىلىجي اطخاذ  عثمان محمد / رقيت أ.د

 للبدىر اللىمي پاالإسهص الصزاؽُت للآفاث البُىلىحُت االإيافدت اطخاذ  عادل محمد ىال/ م أ.د

ت الخُىان حقرًت اطخاذ  حمدي محمود / ضلوي  أ.د  شمع ؽين حامؾت الصزاؽت بيلُ

ت البُىجىىىلىحُا اطخاذ  حىفي ضيد / مؤمً أ.د  للبدىر اللىمي باالإسهص الىباجُت الخُىٍ

 اللاهسة حامؾت  - والطُىز  الخُىان صخت اطخاذ  محمد عطيت / سكيت أ.د

 بقداد والخىىىلىحُا الؾلىم وشازة  حواد مىذر / مهىد أ.د

بُا -اللاطم الخػساء  حامؾت الصزاؽت ولُت  علي اللطيف عبد / نهاد أ.د  لُ

 مطس - هد بدىر البظاجينؾأطخاذ بم أ.د/ عبدالعشيش أحمد الطويل

س هخُل االإؾمل أ.د/ سييب الطيد سايد  مسهص البدىر الصزاؽُت -االإسهصي للؤبدار وجطىٍ

ت البُىلىحُا اطخاذ عباص محمد اشزف أ.د/  .    البُطسٍت والللاخاث الامطاٌ بدىر مؾهد الجصئُ

ٌ والللاخاث البُطسٍت الىزازُت الهىدطت اطخاذ الخولي المىعم عبد علاءأ.د/  بمؾهد بدىر الأمطا

ت - السٍفي لاحخماؼاطخاذ  محمود محمد مخولي ضامتأ أ.د/  حامؾت الفُىم الصزاؽت ولُ

 مطس - اطخاذ امساع الىباث بمؾهد بدىر امساع الىباث صلاح يوضف فزج  أ.د/

                       
 



 ميثبق اخلاقيبت النشر :
ت والؾلىم والآداب مً خلاٌ اضدازاتهاجيشس  ت للتربُ الؾلمُت البدىر  االإؤطظت الؾسبُ

المخىمت، بهدف جىفير حىدة ؽالُت للُسَّائها مً خلاٌ الالتزام بمبادئ مدوهت أخلاكُاث الأضُلت و 

ً لجىت أخلاكُاث اليشس و  مىؿ االإمازطاث الخاطئت. و  اليشس  COPE)جطىف االإدوهت الأخلاكُت غم

: Committee on Publication Ethics)  وهي الأطاض االإسشد للمؤلفين والباخثين والأطساف

يًر مىخّدة ساحؾينالإؤزسة في وشس البدىر بالمجلاث مً مالأخسي ا ، بدُث حظعى المجلاث لىغؿ مؾا

لبل الجمُؿ بلىاهين االإدوهت الأخلاكُت، وبرلً فهي ملتزمت جماما  وجسفبللظلىن؛  المجلاث ؽلى أنً 

اث االإظىدة ليل ط ت والىفاء بالىاحباث واالإظؤولُ ٌ باالإظؤولُ   .سفبالخسص ؽلى جطبُلها في عل اللبى

 مطؤوليت الىاشز: -1

ًجب مساؽاة خلىق الطبؿ وخلىق الاكخباض مً الأؽماٌ الؾلمُت الظابلت، بقسع  قزار اليشز:

ؾخبر زئِع الخدسٍس مظؤولا ؽً كساز اليشس  خفػ خلىق الآخسًٍ ؽىد وشس البدىر بالمجلاث، وٌ 

ً إلى طُاطت المجلاث والخلُد باالإخطلباث اللاهىهُ خؾلم والطبؿ وَظدىد في ذل ت لليشس، خاضت فُماً 

مىً لسئِع الخدسٍس   ً بالدشهير أو اللرف أو اهتهان خلىق اليشس والطبؿ أو اللسضىت، هما

 اطدشازة أؽػاء  هُئت الخدسٍس أو االإساحؾين في اجخاذ اللساز.

ً النزاهت خم جلُُم مدخىي ول ملاٌ ملدم لليشس، بقؼ الىغس ؽ ػمً زئِع الخدسٍس بأنً   ً :

 ، الاؽخلاد الدًني، االإىاطىت أو الاهخماء الظُاس ي للمؤلف.الجيع، الأضل

ت وأن یُدافػ ؽليها مً كبل الطزيت جب أن جيىن االإؾلىماث الخاضت بمؤلفي البدىر طسٍت للقاً  ً:

مىنهم الاطلاؼ ؽليها، مثل زئِع الخدسٍس، أؽػاء هُئت الخدسٍس، أو أي ؽػى  لو  الأشخاص الرًًً 

 باقي الأطساف الأخسي االإؤجمىت خظب ما جخطلب ؽملُت الخدىُم.له ؽلاكت بالخدسٍس واليشس و 

افقت الصزيحت مىً اطخخدام أو الاطخفادة مً هخائج أبدار الآخسًٍ االإخؾللت بالبدىر المو : لاً 

ً مؤلفها.  فير اللابلت لليشس بدون جطسٍذ أو إذن خطي م

 :) المزاحع (   مطؤوليت المحكم -2

ظاؽالمطاهمت في قزار اليشز  ٌ   خىمد الم:
ُ
( زئِع الخدسٍس وهُئت الخدسٍس في اجخاذ كساز ساحؿ )االإ

به. ً مظاؽدة االإؤلف في جدظين البدث وجطىٍ  اليشس وهرل

ه  خىم: ؽلى المضزعت الخدمت والخقيد بالآحال االإبادزة والظسؽت في اللُام بخلُُم البدث االإىحه إلُ

الأولُت للبدث، ؽلُه إبلـا زئِع الخدسٍس  في الآحاٌ المخددة، وإذا حؾرز ذلً بؾد اللُام بالدزاطت

، جأخير الخدىُم بظبب غُم الىكذ أو ؽدم وحىد خىمبأن مىغىؼ البدث خازج هطاق ؽمل الم

 الؤمياهُاث اليافُت للخدىُم.



جب أن جيىن ول مؾلىماث البدث طسٍت باليظبت للم ظعى المدىمالظسٍت:ً  للمدافغت  خىم، وأنٌ 

مىً الؤفطا ً ؽلى طسیتها ولاً  ح ؽليها أو مىاكشت مدخىاها مؿ أي طسف باطخثىاء االإسخظ لهم م

 طسف زئِع الخدسٍس.

إزباث مساحؾخه وجلُُم الأبدار االإىحهت إلُه بالدجج والأدلت  خىم: ؽلى الم وضوعيتــــــــــــــــالم

خجىب الخدىُم ؽلى أطاض بُان وحهت هغسه الشخطُت، الروق الشخص ي،  االإىغىؽُت، وأنً 

 ، االإرهبي وفيره. الؾىطسي 

مداولت جددًد االإطادز واالإساحؿ االإخؾللت باالإىغىؼ )البدث( و التي لم   خىمؽلى الم جحديد المصادر:

جب تهمِشها بشيل صخُذ،  االإؤلف، و أي هظ أو فلسة مأخىذة مً أؽماٌ أخسي ميشىزه طابلاً 

بهت أو مخداخلت مؿ الؾمل كُد إبلـا زئِع الخدسٍس وإهرازه بأي أؽماٌ مخمازلت أو مدشا ىموؽلى المخ

 الخدىُم.

ٌ  خىم: ؽلى المحعارض المصالح ؽدم جدىُم البدىر لأهداف شخطیت، أي لا یجب ؽلُه كبى

مىً أن جيىن هىان مطالر للؤشخاص أو االإؤطظاث أو یُلاخػ  جدىُم البدىر التي ؽً طسٍلهاً 

 فيها ؽلاكاث شخطیت. 

 مطؤوليت المؤلف : -3

االإؤلف جلدًم بدث أضُل وؽسغه بدكت ومىغىؽیت، بشيل ؽلمي مخىاطم : ؽلى معايير الإعداد

ًطابم مىاضفاث البدىر المخىمت طىاء مً خُث اللقت، أو الشيل أو االإػمىن، و ذلً وفم 

يًر و طُاطت اليشس في المجلاث، وجبُان االإؾطیاث بشيل صخُذ، و ذلً ؽً طسٍم الؤخالت  مؾا

بدث ؛ وججىب إعهاز االإىاغیؿ الخظاطت وفير الأخلاكیت، الياملت، ومساؽاة خلىق الآخسًٍ في ال

ٌ  الروكیت، الشخطیت، الؾسكیت، االإرهبیت، االإؾلىماث االإصیفت وفير الصخیدت وجسحمت أؽما

ً بدون ذکس مطدز الاكخباض في البدث.  الآخسی

 : ؽلى االإؤلف إزباث أضالت ؽمله وأي اكخباض أو اطخؾماٌ فلساث أو ولماثالأصالت و القزصىت

جب تهمِشه بطسٍلت مىاطبت وصخُدت ؛ و  جلت جدخفػ بدم اطخخدام بسامج اهدشاف المالآخسًًٍ 

ٌ االإلدمت لليشس.  اللسضىت للؤؽما

ً  إعادة اليشز: ً مجلت أو مؤجمس، وفؾل ذل مىً للمؤلف جلدًم الؾمل هفظه )البدث( لأهثر م لاً 

.ٌ  ٌؾخبر طلىن فير أخلاقي وفير ملبى

: ؽلى االإؤلف الاخخفاظ بالبُاهاث الخاضت التي اطخخدمها في اظ بهاالوصول للمعطياث والاحخف

ً كبل  م.  بدثه، و جلدًمها ؽىد الطلب م ِّ
ُّ ل
ُ
 هُئت الخدسٍس أو االإ

يبغي خطس )ؽدد( مؤلفي البدث في أولئً االإظاهمين فلط بشيل هبير وواضر مؤلفي البحث  ً:

ً خُث الخطمُم، الخىفُر، مؿ ً البدث وهى الري یؤدي  طىاء م ٌ ؽ غسوزة جددًد االإؤلف االإظؤو



 في البدث ؽلى أجّهم 
ً
 في إؽداد البدث والخخطیط له، أما بلیت االإؤلفين یُرکسون أیػا

ً
 کبيرا

ً
دوزا

خأهد االإؤلف الأضلي للبدث مً وحىد الأطماء واالإؾلىماث   ً مظاهمىن فُه فؾلا، وٍجب أن

ؿ الخاضت بجمیؿ االإؤلفين، وؽدم إدزاج  لِّ
ّ
ط أطماء أخسي لقير االإؤلفين للبدث ؛ کما یجب أنً 

ً الشيل  لىؽ حمُؾااالإؤلفىن  البدثت حُدا، وأن یخفلىا ضساخت ؽلى ما وزد في مدخىاها ووشسها برل

 االإطلىب في كىاؽد اليشس.

لًتزم ضاخب البدث برهس الؤخالاث بشيل مىاطب، وٍجب أن حشمل الؤخالت الإحالاث والمزاحع  :

الىخب، االإيشىزاث، االإىاكؿ الؤلىتروهُت و طائس أبدار الأشخاص في كائمت الؤخالاث ذکس کلِّّ 

 واالإساحؿ، االإلخبع منها أو االإشاز إليها في هظ البدث.

وحىد خطأ حىهسٍأ و ؽدم الدكت في حصئُاث  أهدشف : ؽلى االإؤلف إذا جيبّه والإبلاغ عً الأخطاء

شؾس فىزا زئِع جدسٍس خؾاون لخصخُذ الخطأ. بدثه في أيّ شمً، أنٌ   المجلاث أو الىاشس، وٍ

 : رشـــــــروط النشــــــــ
خجاوش البدث االإلدم لليشس  - ،  : الؾسبياالإظخخلطين ، مخػمىت  ( ضفدت53)ؽً ًجب أن لاً 

 ( ولمت ، واالإساحؿ.422ؽلى أن لا جخجاوش ولماث ول واخد منهما ) والؤهجليزي   

( لا جصٍد ؽلى خمع Key Words، ولماثٌ مفخاخُت ) جليزيَّ ، والؤه : الؾسبيَّ االإظخخلطين ًلي  -

دىاولها البدث؛ لدظخخدم فـي  ولماث )فير مىحىدة فـي ؽىىان البدث(، حؾبر ؽً المجالاث التيً 

    الخىشُف.

منى، والِظسي( ) - ا، والظفلى، والُ ( طم، 5جيىن أبؾاد حمُؿ هىامش الطفدت الأزبؾت )الؾلُ

 دة.بين الأططس مفس  واالإظافت 

ت وللبدىر الؤهجليزًت ) - بذجم  (،  Times New Roman ًيىن هىؼ الخط فـي االإتن للبدىر الؾسبُ

(35.) 

(،  Times New Roman ًيىن هىؼ الخط فـي الجداوٌ للبدىر الؾسبُت وللبدىر الؤهجليزًت ) -

 (.32بذجم ) 

ا البدث. Arabic ...5-4-3حظخخدم الأزكام الؾسبُت ) -   ( فـي حمُؿ زىاً

  البدث فـي مىخطف أطفل الطفدت.  ضفداث  ن جسكُم ًيى  -

يخمي إليها، وؽىىان  ، أو الباخثين ، واطم الباخث ًىخب ؽىىان البدث -  ً ، واالإؤطظت التي

 بالطفدت   االإساطلت، ؽلى ضفدت 
ً
مظخللت كبل ضفداث البدث. زم جدبؿ بطفداث البدث، بدءا

 بيامل ا
ً
ىخب ؽىىان البدث فلط مخبىؽا   لبدث.الأولى خُثً 



ًساعى فـي هخابت البدث ؽدم إًساد اطم الباخث، أو الباخثين، فـي متن البدث ضساخت، أو بأي  -

خه، أو هىٍ إشازة جىشف ؽً  ً اهىٍ  م
ً
تهم، وإهما حظخخدم ولمت )الباخث، أو الباخثين( بدلا

م، أو فـي كائمت    االإساحؿ.  الاطم، طىاء فـي االإتن، أو الخىزُ

 .  ‎الظادض  الؤضداز ‎ فـي المجلت هى هغام حمؾُت ؽلم الىفع الأمسٍىُت،  أطلىب الخىزُم االإؾخمد -

ت. - ً الأخطاء اللقىٍت والىدىٍ ً طلامت لقت البدث، وخلىه م     ًخأهد الباخث م

 خظب الاطم  -
ً
ت بؾد االإتن مباشسة، مسجبت هجائُا الأخير الأوٌ أو جىغؿ كائمت باالإساحؿ الؾسبُ

 لأطل)اخخُازي( للمؤلف 
ً
م االإؾخمد فـي المجلت.، وفلا  ىب الخىزُ

خه للخدىُم، أو زفػه. -     لهُئت الخدسٍس خم الفدظ الأوّلي للبدث، وجلسٍس أهلُ

جىش وشسه فـي أي  - مىفر وشس   فـي خاٌ كبىٌ البدث لليشس جؤوٌ ول خلىق اليشس للمجلت، ولاً 

ً زئِع هُئت الخدسٍس.  ، دون إذن هخابي م
ً
ا  أو إلُىتروهُ

ً
  آخس وزكُا

ً   زاء الىازدة فـي البدىر االإيشىزة حؾبر ؽً وحهت هغس الباخثين فلط، ولا حؾبر الآ  - بالػسوزة ؽ

 زأي المجلت. 

(، وللمطسٍين بالجىُه االإطسي خظب حجم البدث، اذا وان دولار أمزيكي 222زطىم اليشس) - -

 ٌؾمل في حهت مطسٍت.

ً خلا ًخم -  م
ً
 الؤلىترووي: مىكؿ المجلت أو البرًد ٌ جلدًم البدىر إلىتروهُا

http://asajs.journals.ekb.eg 

search.aiesa@gmail.com 
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 محتويبت العـدد 
                                              ... افخخاحيت العدد 
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 افتتاحية العدد :
الخميـــز والخخطـــظ فـــي  حظـــعى هـــره المجلـــت حاهـــدة لخدلُـــم الجدًـــدالؾـــدد مـــؿ إضـــداز   

االإُادًً التـي جبخغـي هشـف مؾاالإهـا واهخىـاه مجاهلهـا. فالمجلـت جىـرز دفخيهـا لاطـخؾاب خطـاد مـا 

الؾلمــى هــى الأطــاض فــى بىــاء  البدــثف البدــىر الصزاؽُــت.ًىبــذ مــً بدــث ؽلمــي حــاد فــي مجــاٌ 

الــــــدوٌ االإخلدمــــــت و بدوهــــــه لا جدــــــدر أي جىمُــــــت أو جطــــــىز فــــــى المجخمؾــــــاث الخدًثــــــت و جدلُــــــم 

مؾــــدلاث جىمُــــت ؽالُــــت ؽلــــى االإظــــخىي البشــــسي و اطــــخقلاٌ االإــــىازد االإخاخــــت فــــى جدلُــــم ؽىائــــد 

أهـــم  اكخطـــادًت مسجفؾـــت حؾـــىد بـــالىفؿ ؽلـــى المجخمـــؿ و الدولـــت و مـــً خـــلاٌ هـــرة المجلـــت هطـــسح

ادة  ادة المخاضُل الخللُت لظد الاخخُاحاث القرائُت االإظخمسة و شٍ البدىر التى حؾمل ؽلى شٍ

الخىطـؿ السأســ ى  و الأفلـا و الــري ٌشـمل الؾدًــد مــً الخطـىاث منهــا شزاؽـت جلــاوي الأضــىاف و 

و الهجً المخظىت الؾالُت الأهخـاج و التـى جخميـز بملاومتهـا للؤمـساع و جدملهـا للغـسوف البُ ُـت 

 جطبُم أفػل االإؾاملاث الصزاؽُت للؤضىاف والهجً االإصزوؽت . 

واًػا مً خلاٌ هره المجلت هدىاوٌ البدىر التى جخؾلم بدشخُظ مظبباث 

ادة الىمى و  الأمساع للخُىاهاث و الطُىز و طسق الىكاًت منها و البدىر التى جخؾلم بظبل شٍ

ادة الخطىبت مما ٌؾىد بخىفير البروجين الخُىاوا و الداحنى الإىاحهت الاخخُاحاث  الاهخاج و شٍ

ادة الظياهُت .  االإظخمسة  له هغسا للصٍ

س المجلت ؽلى االإظخىي الؾلمى لها طىف ًخم وشس البدىر  وخسضا مً هُئت جدسٍ

االإخميزة لخيىن مىازة حدًدة للمخخططين الباخثين الؾسب مً مخخلف أزحاء الىطً الؾسبا 

واذ هدؽى الباخثين السافبين فى وشس بدىثهم بها الالتزام الىبير مً الخلُج الى المخُط .  

بمؾاًير اليشس بالمجلت و الخسص ؽلى احساء الخؾدًلاث و االإلاخغاث التى ًبدحها المخىمين و 

هأمل لأن جيىن الأؽداد اللادمت مً المجلت أهثر زساءا و حدة بفػل الله و ؽىهه و الله ولى 

أًىم فى أي فىسة حظهم فى السقى و الخطىز لمجلخىم التى ومسخبا بىحهت هغسهم و ز  الخىفُم .

حؾد ضىزة مً ضىز الخؾبير ؽً أشخاضىم و مسخبا بالىلد البىاء فى أي حاهب و 

س االإظخمس لمجلخىم القساء .  بملترخاجىم لخدلُم السقى الدائم و الخطىٍ

م مخمىُين أن ًجد فُه الفائدة االإس   هلدم هرا الؾدد لللازئ الىسٍ
ً
حىة وفم وخخاما

 .الخمد لله زب الؾاالإين  الله الجمُؿ الإا فُه الخير و الظداد و أخس دؽىاها ان 

 الخحزيز هيئت
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الأصش الالزظبد٘ ٔالاعزًبػٙ لاعزخذاو ئَزشَذ الأشٛبء ٔانزكبء الاططُبػٙ فٙ 

 الأَشطخ انضساػٛخ

 انًغزخهض:
 (IoT) الأؽ١بء٠ؾٙذ اٌمطبع اٌضساػٟ رؾٛلاد عزس٠خ ٔز١غخ دِظ رم١ٕبد ئٔزشٔذ 

فٟ الأٔؾطخ اٌضساػ١خ، ؽ١ش رغبُ٘ ٘زٖ اٌزم١ٕبد فٟ رؾغ١ٓ  (AI) ٚاٌزوبء الافطٕبػٟ

الإٔزبع١خ ٚخفل اٌزىب١ٌف، ِّب ٠ؾمك ِىبعت الزقبد٠خ ٚاعزّبػ١خ ٍِّٛعخ. رؼزّذ أٔظّخ 

ئٔزشٔذ الأؽ١بء ػٍٝ ِغزؾؼشاد رو١خ ٌم١بط سهٛثخ اٌزشثخ، دسعبد اٌؾشاسح، ِٚشالجخ 

، ث١ّٕب رمَٛ أٔظّخ اٌزوبء الافطٕبػٟ ثزؾ١ًٍ اٌج١بٔبد ٌزمذ٠ُ ؽٍٛي صساػ١خ ًفؾخ اٌّؾبف١

 .دل١مخ، ِضً رؾذ٠ذ الاؽز١بعبد اٌّبئ١خ ٌٍّؾبف١ً، ٚاٌزٕجإ ثبلإفبثخ ثبلأِشاك لجً ٚلٛػٙب

أصجزذ اٌذساعبد أْ رطج١ك ٘زٖ اٌزم١ٕبد أدٜ ئٌٝ ص٠بدح ئٔزبع١خ اٌّؾبف١ً ثٕغجخ رزشاٚػ ث١ٓ 

%. وّب أعّٙذ فٟ رم١ٍـ ١ٍ22ً اعزٙلان ا١ٌّبٖ ثٕغجخ رقً ئٌٝ %، ِغ رم%62 02ٚ

ب ػٍٝ اٌج١ئخ. الزقبد٠ ب، عبػذد ٘زٖ اٌزم١ٕبد اعزخذاَ الأعّذح ٚاٌّج١ذاد، ِّب أؼىظ ئ٠غبث  

% فٟ 02فٟ خفل رىب١ٌف الإٔزبط اٌضساػٟ، ٚص٠بدح دخً اٌّضاسػ١ٓ ثٕغجخ رقً ئٌٝ 

أعُٙ اعزخذاَ اٌزوبء الافطٕبػٟ ٚئٔزشٔذ  ،اعزّبػ١ ب .ثؼل اٌذٚي، ِضً إٌٙذ ٚسٚأذا

ب فٟ إٌّبهك اٌش٠ف١خ، ِٓ خلاي  الأؽ١بء فٟ رؾغ١ٓ ِغزٜٛ ِؼ١ؾخ اٌّضاسػ١ٓ، خقٛف 

رم١ًٍ اٌخغبئش ٚرؾغ١ٓ اٌزخط١و اٌضساػٟ. وّب ػضصد ٘زٖ اٌزم١ٕبد اٌٛػٟ اٌشلّٟ ٌذٜ 

ٚسغُ ٘زٖ اٌّىبعت،  .اٌّضاسػ١ٓ، ٚأعّٙذ فٟ رم١ًٍ اٌفغٛح ث١ٓ إٌّبهك اٌش٠ف١خ ٚاٌؾنش٠خ

رٛاعٗ ٘زٖ اٌزم١ٕبد ثؼل اٌزؾذ٠بد فٟ اٌذٚي اٌؼشث١خ، ِضً اسرفبع رىب١ٌف رطج١مٙب، مؼف 

اٌج١ٕخ اٌزؾز١خ اٌشل١ّخ، ٚٔمـ اٌٛػٟ اٌزمٕٟ ٌذٜ اٌّضاسػ١ٓ. ٌزٌه، فاْ دػُ اٌؾىِٛبد 

ٚاٌّغزضّش٠ٓ ٌٙزٖ اٌؾٍٛي ِٓ ؽأٔٗ أْ ٠ؼضص الأِٓ اٌغزائٟ، ٠ٚشفغ ِغزٜٛ ِؼ١ؾخ 

 .سػ١ٓ، ٠ٚذػُ اٌز١ّٕخ اٌضساػ١خ اٌّغزذاِخااٌّض

اٌزوبء الافطٕبػٟ، ئٔزشٔذ الأؽ١بء، اٌز١ّٕخ اٌش٠ف١خ، الأِٓ اٌغزائٟ، : انكهًبد انًفزبحٛخ

 الاعزذاِخ اٌضساػ١خ

Abstract: 
The integration of the Internet of Things (IoT) and Artificial 

Intelligence (AI) in agricultural activities is transforming the sector 

globally, offering significant economic and social improvements. IoT 

systems utilize smart sensors to monitor soil moisture, weather 

conditions, and crop health, while AI-powered analytics process this 

data to enable precision agriculture. These technologies enhance 

productivity by optimizing irrigation, reducing waste, and minimizing 

the use of fertilizers and pesticides. Studies indicate that implementing 

IoT and AI can increase agricultural yields by 20-30% while reducing 

water consumption by up to 50%, lowering production costs, and 
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improving efficiency  . Economically, this results in higher profit 

margins for farmers, especially smallholders, by reducing input costs 

and minimizing losses due to pests or adverse weather conditions. 

Farmers also benefit from AI-driven market analysis, enabling them to 

make informed decisions regarding crop prices and demand. In 

countries like Rwanda and India, the adoption of smart farming has 

led to a 40% increase in farmers’ income . Socially, these technologies 

contribute to rural development by improving the quality of life for 

farmers and reducing poverty. They enhance digital literacy among 

rural populations, bridging the gap between rural and urban 

communities. Additionally, women in agriculture can gain better 

access to data and resources, promoting gender equality . However, 

the successful adoption of IoT and AI requires addressing challenges 

like high initial costs, poor rural infrastructure, and the digital divide. 

With proper support, these innovations hold the potential to 

revolutionize agriculture, fostering sustainable development and 

enhancing food security worldwide. 

Keywords: Artificial Intelligence, Internet of Things, Rural 

Development, Food Security, Agricultural Sustainability 

 انًمذيخ
فٟ اٌؼمٛد الأخ١شح، ؽٙذ اٌمطبع اٌضساػٟ رؾٛلا  عزس٠ ب ٔز١غخ اٌزطٛساد 

ٚ"اٌزوبء  "(IoT) اٌزىٌٕٛٛع١خ اٌّزغبسػخ، ؽ١ش أفجؾذ ِفب١ُ٘ ِضً "ئٔزشٔذ الأؽ١بء

ا أعبع١ ب ِٓ اٌؼ١ٍّبد اٌضساػ١خ اٌؾذ٠ضخ. ٘زٖ اٌزم١ٕبد ثبرذ رّضً  "(AI) الافطٕبػٟ عضء 

ب فٟ رؾم١ك صٛسح سل١ّخ فٟ ػبٌُ اٌض ساػخ، ١ٌظ فمو ِٓ ؽ١ش ص٠بدح الإٔزبع١خ، ثً أ٠ن 

 د، ٚرؾغ١ٓ ِغزٜٛ ِؼ١ؾخ اٌؼب١ٍِٓ فٟ ٘زا اٌمطبعالاعزذاِخ، ٚرم١ًٍ اٌٙذس فٟ اٌّٛاس

(World Bank, 2020). 

، ٠ُٛاعٗ (FAO, 2022) ٚفم ب ٌزمش٠ش ِٕظّخ الأغز٠خ ٚاٌضساػخ ٌلأُِ اٌّزؾذح

ضا٠ذح، ِضً رغ١ش إٌّبؿ، ٚؽؼ اٌّٛاسد اٌّبئ١خ، ٚاسرفبع اٌمطبع اٌضساػٟ ػب١ٌّ ب رؾذ٠بد ِز

رىب١ٌف الإٔزبط، ٚص٠بدح اٌطٍت ػٍٝ اٌغزاء ثغجت إٌّٛ اٌغىبٟٔ. فٟ ٘زا اٌغ١بق، رجشص أ١ّ٘خ 

اٌزىٌٕٛٛع١ب اٌشل١ّخ وأداح فؼبٌخ فٟ اٌزغٍت ػٍٝ ٘زٖ اٌزؾذ٠بد، ؽ١ش ٠ٛفش ئٔزشٔذ الأؽ١بء 

خ اٌظشٚف اٌج١ئ١خ ٚاٌزشثخ فٟ اٌٛلذ اٌفؼٍٟ، ث١ّٕب رز١ؼ أٔظّخ ِشالجخ ِزمذِخ رّىٓ ِٓ ِزبثؼ

خٛاسص١ِبد اٌزوبء الافطٕبػٟ رؾ١ًٍ ٘زٖ اٌج١بٔبد ٌزٛع١ٗ لشاساد اٌّضاسػ١ٓ ٔؾٛ أفنً 

 .(Elijah et al., 2018) اٌّّبسعبد اٌضساػ١خ
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ػجبسح ػٓ ؽجىخ ِٓ الأعٙضح اٌّزقٍخ، ِضً  (IoT) ئْ ئٔزشٔذ الأؽ١بء

غ١ّشح، اٌزٟ رغّغ ث١بٔبد ؽٛي اٌزشثخ، ٚاٌشهٛثخ، ٚدسعبد  اٌّغزؾؼشاد ٚاٌطبئشاد ُّ اٌ

ف١غزخذَ ٘زٖ اٌج١بٔبد ٌز١ٌٛذ  (AI) اٌؾشاسح، ِٚغز٠ٛبد الأعّذح. أِب اٌزوبء الافطٕبػٟ

 .(Wolfert et al., 2017) سؤٜ ٚرؾ١ٍلاد رغبػذ فٟ ارخبر لشاساد صساػ١خ أوضش دلخ

بػٟ رؾ١ًٍ اٌقٛس اٌغ٠ٛخ اٌزٟ رٍزمطٙب ػٍٝ عج١ً اٌّضبي، ٠ّىٓ لأٔظّخ اٌزوبء الافطٕ

اد اٌّغ١ّشح، ٌزؾذ٠ذ إٌّبهك اٌزٟ رؼبٟٔ ِٓ ٔمـ اٌشٞ أٚ رؼشمذ ٢فبد، ِب ٠غّؼ اٌطبئش

 .(Zhang et al., 2019) ثبٌزذخً اٌّجىش ٚرم١ًٍ اٌخغبئش

فٟ رخف١ل رىٍفخ اٌؼ١ٍّبد اٌضساػ١خ ثٕغجخ رزشاٚػ ث١ٓ  IoT ٚAI الزقبد٠ ب، عبُ٘ رطج١ك

 .(McKinsey, 2021) % فٟ ثؼل اٌذٚي، ِضً اٌٛلا٠بد اٌّزؾذح ٌٕٚ٘ٛذا62 % ئ02ٌٝ

ئٌٝ رم١ًٍ اعزٙلان ا١ٌّبٖ ثٕغجخ  IoT ففٟ ِضاسع اٌمطٓ فٟ إٌٙذ، أدٜ اعزخذاَ ِغزؾؼشاد

وّب عبّ٘ذ خٛاسص١ِبد  .(Patil & Kale, 2016) %02% ٚص٠بدح الإٔزبع١خ ثٕغجخ 62

غ ٚاٌزغ٠ٛك، ِٓ خلاي اٌزٕجإ ثأعؼبس اٌّؾبف١ً رؾ١ًٍ اٌج١بٔبد فٟ رؾغ١ٓ ػ١ٍّبد اٌج١

 سػ١ٓ ئٌٝ أٔغت رٛل١ذ ٌج١غ ِٕزغبرُٙ، ِب أدٜ ئٌٝ ص٠بدح اٌذخً اٌضساػٟٚرٛع١ٗ اٌّضا

(Baumüller, 2018). 

اعزّبػ١ ب، أدٜ اعزخذاَ ٘زٖ اٌزم١ٕبد ئٌٝ رؾغ١ٓ ِغزٜٛ ِؼ١ؾخ اٌّضاسػ١ٓ فٟ 

 "Smart Agriculture" ُ٘ ِؾشٚعاٌذٚي إٌب١ِخ. ػٍٝ عج١ً اٌّضبي، فٟ سٚأذا، عب

اٌّذػَٛ ِٓ اٌجٕه اٌذٌٟٚ فٟ رذس٠ت اٌّضاسػ١ٓ ػٍٝ اعزخذاَ رطج١مبد اٌزوبء الافطٕبػٟ، 

ِٚغ رٌه،  .(World Bank, 2019) %02ِّب أدٜ ئٌٝ ص٠بدح ئٔزبع١خ ِضاسع اٌجٓ ثٕغجخ 

ًُ ِٓ آصبس عٍج١خ، ؽ١ش أدٜ الاػزّبد اٌّزضا٠ذ ػٍٝ  الأرّزخ ئٌٝ فاْ ٘زٖ اٌزؾٛلاد ٌُ رخ

اٌّغزّؼبد رم١ٍـ اٌؾبعخ ئٌٝ اٌؼّبٌخ ا١ٌذ٠ٚخ، ِّب رغجت فٟ فمذاْ ثؼل اٌٛظبئف فٟ 

 .(Basso & Antle, 2020) اٌش٠ف١خ

فٟ اٌضساػخ ٠ٛاعٗ  IoT ٚAI سغُ اٌّىبعت الالزقبد٠خ ٚالاعزّبػ١خ، فاْ رطج١ك رم١ٕبد

زؾز١خ اٌشل١ّخ فٟ ثؼل ػذح رؾذ٠بد، ِٓ ث١ٕٙب اسرفبع رىب١ٌف اٌزأع١ظ، ٚمؼف اٌج١ٕخ اٌ

 ,.Liu et al) إٌّبهك اٌش٠ف١خ، فنلا  ػٓ ِمبِٚخ ثؼل اٌّضاسػ١ٓ اٌزم١ٍذ١٠ٓ ٌٙزٖ اٌزغ١١شاد

ئمبفخ  ئٌٝ رٌه، ٠زطٍت اعزخذاَ ٘زٖ اٌزم١ٕبد ِٙبساد سل١ّخ ِزمذِخ، ِب ٠غزذػٟ  .(2021

 .(GODAN, 2019) ٚمغ ثشاِظ رذس٠ج١خ ٌزأ١ً٘ اٌّضاسػ١ٓ

ذّ سائذح فٟ ِغبي "اٌضساػخ اٌذل١مخ"، أْ ً ٌٕ٘ٛذا، اٌزٟ رؼُأظٙشد رغبسة دٚي ِض

%، ٚرم١ًٍ اعزخذاَ اٌّج١ذاد 22أدٜ ئٌٝ خفل اعزٙلان ا١ٌّبٖ ثٕغجخ  IoT ٚAI رٛظ١ف

وّب عبُ٘ اعزخذاَ سٚثٛربد صساػ١خ رؼزّذ ػٍٝ  .(Klerkx et al., 2019) %02ثٕغجخ 

 .(FAO, 2021) %62بد ثٕغجخ اٌزوبء الافطٕبػٟ فٟ ا١ٌبثبْ فٟ رخف١ل رىب١ٌف اٌؾق

ب ِقش، ٌٙزٖ اٌزم١ٕبد ٌزؾذ٠ش لطبػٙب  ٘زٖ اٌزغبسة رجُشص أ١ّ٘خ رجٕٟ اٌذٚي اٌؼشث١خ، خقٛف 

 .اٌضساػٟ

ِٓ اٌّزٛلغ أْ ٠ؾٙذ لطبع اٌضساػخ فٟ اٌؾشق الأٚعو رؾٛلا  سل١ّ ب ِزضا٠ذ ا خلاي اٌغٕٛاد 

ٌىجشٜ فٟ ٓ اٌّضاسع ا% 02ِ، فاْ Deloitte (2022) اٌمبدِخ. ٚفم ب ٌزمش٠ش ؽشوخ
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. وزٌه، رؼًّ اٌؾىِٛخ 0262ثؾٍٛي ػبَ  IoT ٚAI اٌغؼٛد٠خ رخطو ٌلاعزضّبس فٟ رم١ٕبد

اٌّقش٠خ ػٍٝ رٕف١ز ِجبدساد ِضً "اٌضساػخ اٌزو١خ" ٌزط٠ٛش اٌمطبع اٌضساػٟ، ثّب ٠زّبؽٝ 

 .)0201" ٌزؾم١ك الأِٓ اٌغزائٟ )ٚصاسح اٌضساػخ اٌّقش٠خ، 0262ِغ "سؤ٠خ ِقش 

ا ٌ ٙزٖ اٌزؾٛلاد، أفجؼ ِٓ اٌنشٚسٞ دساعخ الأصش الالزقبدٞ ٚالاعزّبػٟ ٔظش 

فٟ الأٔؾطخ اٌضساػ١خ، ِٓ أعً فُٙ و١ف١خ رؼض٠ض اٌؼٛائذ الالزقبد٠خ،  IoT ٚAI لاعزخذاَ

ٚرؾم١ك اٌز١ّٕخ اٌش٠ف١خ اٌّغزذاِخ، ِغ رم١ًٍ ا٢صبس الاعزّبػ١خ اٌغٍج١خ. ٘زا اٌجؾش ٠غٍُو 

رمذ٠ُ رؾ١ًٍ ٔمذٞ ٌزغبسة د١ٌٚخ، ٚاعزؼشاك اٌٛالغ اٌؼشثٟ، اٌنٛء ػٍٝ ٘زٖ اٌغٛأت، ِغ 

ثٙذف اٌخشٚط ثزٛف١بد رذػُ فُّٕبع اٌمشاس فٟ رجٕٟ ؽٍٛي رىٌٕٛٛع١خ فؼبٌخ ٌذػُ اٌز١ّٕخ 

 .(Giller et al., 2021) اٌضساػ١خ

٠زنؼ أْ اٌغّغ ث١ٓ اٌزوبء الافطٕبػٟ ٚئٔزشٔذ الأؽ١بء ٠ُّضً ٔمٍخ ٔٛػ١خ فٟ 

ب فٟ رؾغ١ٓ ؽ١بح  ِغبي اٌضساػخ، ١ٌظ فمو ِٓ ؽ١ش سفغ الإٔزبع١خ ٚرم١ًٍ اٌزىب١ٌف، ثً أ٠ن 

اٌّضاسػ١ٓ، ٚرؼض٠ض الأِٓ اٌغزائٟ. ئلا أْ ٔغبػ ٘زٖ اٌزم١ٕبد ٠زطٍت ر١ٙئخ ث١ئخ داػّخ رؾًّ 

 Badawy, W. (2025) ث١ٕخ رؾز١خ سل١ّخ، ٚثشاِظ رذس٠ج١خ، ٚرؾش٠ؼبد ٚامؾخ

Badawy, W. (2023) سؤ٠خ ؽبٍِخ ؽٛي خ ٘زا اٌجؾش فٟ رمذ٠. ِٓ ٕ٘ب، رأرٟ أ١ّ٘ ُ

اٌزأص١شاد الالزقبد٠خ ٚالاعزّبػ١خ ٌٙزٖ اٌزم١ٕبد، ثّب ٠غُُٙ فٟ ٚمغ ع١بعبد ِغزذاِخ رذػُ 

 .اٌزؾٛي اٌشلّٟ ٌٍمطبع اٌضساػٟ فٟ اٌذٚي اٌؼشث١خ

  يذخم نًشكهخ انجحش

ٛاعٗ ِغ رغبسع اٌزطٛساد اٌزىٌٕٛٛع١خ فٟ اٌؼمٛد الأخ١شح، أفجؼ لطبع اٌضساػخ ٠

رؾذ٠بد ِزضا٠ذح رفشك مشٚسح اػزّبد ؽٍٛي ِجزىشح ٌنّبْ اعزذاِخ الإٔزبط ٚرؾم١ك الأِٓ 

اٌغزائٟ. فٟ ظً رضا٠ذ اٌطٍت اٌؼبٌّٟ ػٍٝ اٌغزاء ٔز١غخ إٌّٛ اٌغىبٟٔ، رؾ١ش اٌزمذ٠شاد ئٌٝ 

ٌزٍج١خ اؽز١بعبد  0222% ثؾٍٛي ػبَ 02أْ اٌؼبٌُ ع١ؾزبط ئٌٝ ص٠بدح الإٔزبط اٌضساػٟ ثٕغجخ 

٘زٖ اٌؾبعخ رزضآِ ِغ رفبلُ ِؾبوً ٔذسح اٌّٛاسد اٌطج١ؼ١خ، ٚرغ١ش  .(FAO, 2022) ٌغىبْا

إٌّبؿ، ٚرذ٘ٛس الأسامٟ اٌضساػ١خ، ِّب ٠ذفغ اٌذٚي ٔؾٛ اٌجؾش ػٓ رم١ٕبد رو١خ ٌزؾغ١ٓ 

 .(Godfray et al., 2010) الإٔزبع١خ ٚرم١ًٍ اٌٙذس

، ِٕٚٙب اٌذٚي اٌؼشث١خ، ِٓ ٠ؼبٟٔ الإٔزبط اٌضساػٟ فٟ اٌؼذ٠ذ ِٓ اٌذٚي إٌب١ِخ

 مؼف الإٔزبع١خ، ٚاسرفبع رىب١ٌف اٌّذخلاد، ٚاٌزمٍجبد إٌّبخ١خ اٌزٟ رإصش ػٍٝ اٌّؾبف١ً

(El Bilali & Allahyari, 2018).  ٛ٠ؾُىً اٌمطبع اٌضساػٟ ٔؾ ، % 10فٟ ِقش، ِضلا 

ٌّضاسػ١ٓ % ِٓ اٌمٜٛ اٌؼبٍِخ، ئلا أْ ا02ِٓ إٌبرظ اٌّؾٍٟ الإعّبٌٟ، ٠ٚغزٛػت أوضش ِٓ 

٠ؼبْٔٛ ِٓ رذٟٔ ِغزٜٛ ا١ٌّىٕخ اٌضساػ١خ، ٚػذَ رٛافش أٔظّخ سٞ ؽذ٠ضخ، ٚمؼف اٌٛػٟ 

 .(CAPMAS, 2020) ثبعزخذاَ اٌزىٌٕٛٛع١ب اٌشل١ّخ

رؼُذ ٔذسح ا١ٌّبٖ ِٓ أثشص اٌزؾذ٠بد اٌزٟ رٛاعٗ اٌضساػخ فٟ إٌّبهك اٌغبفخ ٚؽجٗ 

ئٌٝ أْ  (World Bank, 2019) ذٌٟٚاٌغبفخ، وّٕطمخ اٌؾشق الأٚعو. رؾ١ش رمبس٠ش اٌجٕه اٌ

% ِٓ عىبْ إٌّطمخ ٠ؼبْٔٛ ِٓ ؽؼ ا١ٌّبٖ. فٟ ٘زا اٌغ١بق، رظُٙش رم١ٕبد اٌشٞ 22أوضش ِٓ 
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% 22اٌزوٟ ثبعزخذاَ ئٔزشٔذ الأؽ١بء ٔزبئظ ئ٠غبث١خ فٟ رم١ًٍ اعزٙلان ا١ٌّبٖ ثٕغجخ رقً ئٌٝ 

 .(Hossain et al., 2018) فٟ ثؼل اٌذٚي، ِضً الأسدْ ٚاٌغؼٛد٠خ

أدٜ رغ١ش إٌّبؿ ئٌٝ ص٠بدح ؽبلاد اٌغفبف، ٚاسرفبع دسعبد اٌؾشاسح، ٚرٛارش 

اٌف١نبٔبد، ِّب أصش عٍج ب ػٍٝ اٌّؾبف١ً اٌضساػ١خ. ٚفم ب ٌزمش٠ش ا١ٌٙئخ اٌؾى١ِٛخ اٌذ١ٌٚخ 

دسعخ ِئ٠ٛخ  0، فاْ اسرفبع دسعبد اٌؾشاسح ثّمذاس (IPCC, 2021) اٌّؼ١ٕخ ثزغ١ش إٌّبؿ

ب 02-12زبع١خ اٌّؾبف١ً الأعبع١خ ثٕغجخ رزشاٚػ ث١ٓ ع١إدٞ ئٌٝ أخفبك ئٔ %، خقٛف 

 .ٚاٌؾشق الأٚعو فٟ ئفش٠م١ب

ا أعبع١ ب ِٓ اٌمطبػبد اٌقٕبػ١خ  سغُ أْ اٌزىٌٕٛٛع١ب اٌشل١ّخ أفجؾذ عضء 

ا فٟ رجٕٟ ٘زٖ  ٚاٌخذ١ِخ، فاْ اٌمطبع اٌضساػٟ، خبفخ فٟ اٌذٚي إٌب١ِخ، لا ٠ضاي ِزأخش 

ئٌٝ أْ  (OECD, 2020) ّخ اٌزؼبْٚ الالزقبدٞ ٚاٌز١ّٕخاٌزم١ٕبد. ٠ؾ١ُش رمش٠ش ِٕظ

اٌّضاسػ١ٓ فٟ إٌّبهك اٌش٠ف١خ غبٌج ب ِب ٠فزمشْٚ ئٌٝ اٌزذس٠ت اٌشلّٟ، ئمبفخ ئٌٝ مؼف 

اٌج١ٕخ اٌزؾز١خ ٌلارقبلاد، ِّب ٠ؼ١ُك ٚفٌُٛٙ ئٌٝ ؽٍٛي اٌزوبء الافطٕبػٟ ٚئٔزشٔذ 

 .الأؽ١بء

ٌّىضف ٌلأعّذح ٚاٌّج١ذاد، ِّب ٠ض٠ذ ِٓ رؼزّذ اٌضساػخ اٌزم١ٍذ٠خ ػٍٝ الاعزخذاَ ا

% فٟ اٌفزشح 82ػجبء اٌّب١ٌخ ػٍٝ اٌّضاسػ١ٓ. أدٜ اسرفبع أعؼبس الأعّذح ػب١ٌّ ب ثٕغجخ الأ

، ئٌٝ ص٠بدح (World Bank, 2022) ، ٚفم ب ٌزمبس٠ش اٌجٕه اٌذ0200ٌٟٚٚ 0201ث١ٓ 

ػٍٝ رؾغ١ٓ وفبءح  رىب١ٌف الإٔزبط، ٚ٘ٛ ِب ٠غؼً اٌّضاسػ١ٓ فٟ ؽبعخ ئٌٝ ؽٍٛي رغبػذُ٘

 .اعزخذاَ اٌّٛاسد

رؼزّذ ِؼظُ الأٔؾطخ اٌضساػ١خ فٟ اٌذٚي اٌؼشث١خ ػٍٝ اٌزمذ٠شاد اٌؾخق١خ، ٚ٘ٛ 

ِب ٠إدٞ فٟ وض١ش ِٓ الأؽ١بْ ئٌٝ عٛء رمذ٠ش و١ّبد اٌشٞ أٚ الأعّذح اٌّطٍٛثخ. اعزخذاَ 

ٟ اٌٛلذ اٌؾم١مٟ أعٙضح الاعزؾؼبس اٌّشرجطخ ثأزشٔذ الأؽ١بء ٠ُّىٓ أْ ٠ٛفش ث١بٔبد دل١مخ ف

 ؽٛي ؽبٌخ اٌزشثخ ٚاٌّؾبف١ً، ِّب ٠غبػذ اٌّضاسػ١ٓ ػٍٝ ارخبر لشاساد ِذسٚعخ

(Wolfert et al., 2017). 

أْ ِزٛعو اعزخذاَ  (FAO, 2020) رظُٙش ئؽقبئ١بد ِٕظّخ الأغز٠خ ٚاٌضساػخ

مقٛس % ِمبسٔخ ثبٌذٚي اٌّزمذِخ. ٘زا ا22ٌا١ٌّىٕخ فٟ اٌضساػخ ثبٌذٚي اٌؼشث١خ ألً ثٕغجخ 

٠غُبُ٘ فٟ رذٟٔ الإٔزبع١خ ٚص٠بدح الاػزّبد ػٍٝ اٌؼًّ ا١ٌذٚٞ، ِب ٠ؾذ ِٓ لذسح اٌّضاسػ١ٓ 

 .ػٍٝ الاعزفبدح ِٓ اٌزم١ٕبد اٌؾذ٠ضخ

رؾ١ش اٌذساعبد ئٌٝ أْ إٌّبهك اٌش٠ف١خ فٟ اٌذٚي اٌؼشث١خ رؼُبٟٔ ِٓ ِغز٠ٛبد ِشرفؼخ ِٓ 

 .(IFAD, 2019) ٌفمش% ِٓ عىبْ اٌش٠ف رؾذ خو ا62اٌفمش، ؽ١ش ٠ؼ١ؼ أوضش ِٓ 

اٌزىٌٕٛٛع١ب اٌؾذ٠ضخ، ِضً اٌزوبء الافطٕبػٟ ٚئٔزشٔذ الأؽ١بء، ٠ّىٓ أْ رغُُٙ فٟ رؾغ١ٓ 

 ,.Balafoutis et al) ِغزٜٛ ِؼ١ؾخ اٌّضاسػ١ٓ ِٓ خلاي سفغ الإٔزبع١خ ٚص٠بدح اٌذخً

2017). 

سح سغُ أْ ثؼل اٌذٚي اٌؼشث١خ ثذأد فٟ رجٕٟ ِجبدساد اٌضساػخ اٌزو١خ، ِضً "ِجبد

اٌزؾٛي اٌشلّٟ اٌضساػٟ" فٟ اٌغؼٛد٠خ، ِٚؾشٚع "ِشالجخ الأسامٟ اٌضساػ١خ ثبلألّبس 
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اٌقٕبػ١خ" فٟ ِقش، ئلا أْ ٘زٖ اٌغٙٛد لا رضاي ِؾذٚدح ِمبسٔخ ثبلاؽز١بعبد اٌفؼ١ٍخ، ِّب 

 .(Alreshidi, 2020) ٠فشك مشٚسح رؼض٠ض اٌزؼبْٚ ث١ٓ اٌؾىِٛبد ٚاٌمطبع اٌخبؿ

عزشا١ٌب، ٚاٌٛلا٠بد اٌّزؾذح، أْ فٟ دٚي ِضً ٌٕ٘ٛذا، ٚأ أصجزذ اٌزغبسة اٌؼب١ٌّخ

رجٕٟ رم١ٕبد اٌزوبء الافطٕبػٟ ٚئٔزشٔذ الأؽ١بء ٠ُّىٓ أْ ٠ؾُمك لفضاد ٔٛػ١خ فٟ اٌمطبع 

 Brewster) اٌضساػٟ، ِٓ خلاي رؾغ١ٓ ئداسح اٌّٛاسد، ٚرم١ًٍ اٌّخبهش، ٚص٠بدح اٌشثؾ١خ

et al., 2017). 

ؾبعخ ئٌٝ دساعخ ؽبٍِخ ؽٛي الأصش الالزقبدٞ ٚالاعزّبػٟ أِبَ ٘زٖ اٌزؾذ٠بد، رجشص اٌ\

ٌزٛظ١ف ئٔزشٔذ الأؽ١بء ٚاٌزوبء الافطٕبػٟ فٟ الأٔؾطخ اٌضساػ١خ، ثٙذف فُٙ و١ف١خ رغخ١ش 

٘زٖ اٌزم١ٕبد ٌذػُ فغبس اٌّضاسػ١ٓ، ٚرؾم١ك الاعزذاِخ اٌضساػ١خ، ٚرم١ًٍ اٌفغٛح اٌشل١ّخ 

اٌفغٛح اٌّؼشف١خ فٟ ٘زا اٌّغبي، ِٓ خلاي ث١ٓ اٌش٠ف ٚاٌؾنش. ٘زٖ اٌذساعخ رغؼٝ ٌغذ 

 .رؾ١ًٍ رغبسة د١ٌٚخ، ٚاعزىؾبف فشؿ رطج١ك ٘زٖ اٌزم١ٕبد فٟ اٌذٚي اٌؼشث١خ

 َزبئظ انجحٕس ٔانذساعبد انغبثمخ

ب ِزضا٠ذ ا ثبعزخذاَ رم١ٕبد ئٔزشٔذ الأؽ١بء  ِ  (IoT) ؽٙذد اٌغٕٛاد الأخ١شح ا٘زّب

ٚلذ أظٙشد اٌذساعبد أْ ٘زٖ اٌزم١ٕبد  فٟ اٌمطبع اٌضساػٟ. (AI) ٚاٌزوبء الافطٕبػٟ

ا عٛ٘ش٠ ب فٟ رؾغ١ٓ اٌىفبءح الالزقبد٠خ ٚالإٔزبع١خ اٌضساػ١خ، ئٌٝ عبٔت رأص١ش٘ب  رٍؼت دٚس 

 Elijah et) ػٍٝ اٌؾ١بح الاعزّبػ١خ ٚالالزقبد٠خ ٌٍّضاسػ١ٓ، خبفخ فٟ إٌّبهك اٌش٠ف١خ

al., 2018؛ Wolfert et al., 2017). 

ٚاٌّغزؾؼشاد ثبٌؾجىبد اٌشل١ّخ،  َ ٠شثو الأعٙضح اٌزو١خئٔزشٔذ الأؽ١بء ٘ٛ ٔظب

 ,Gondchawar & Kawitkar) ٌزّى١ٓ عّغ اٌج١بٔبد ٚرؾ١ٍٍٙب فٟ اٌٛلذ اٌؾم١مٟ

أٔظّخ اٌشٞ اٌزو١خ، ِشالجخ اٌزشثخ، رزجغ ّٔٛ  IoT فٟ اٌضساػخ، رؾًّ رطج١مبد .(2016

 .اٌّؾبف١ً، ٚئداسح اٌّٛاسد اٌضساػ١خ

 ػخفٙ انضسا IoT رطجٛمبد

 ٙأظٙشد دساعخ ٌـ :ئداسح انش٘ انزكPatel et al. (2021) أْ اعزخذاَ ِغزؾؼشاد 

IoT  فٟ ِضاسع الأسص فٟ إٌٙذ02لًٍ اعزٙلان ا١ٌّبٖ ثٕغجخ %. 

 ٚفم ب ٌـ :يشالجخ انزشثخZhang et al. (2019) رُ اعزخذاَ أعٙضح اعزؾؼبس ٌشفذ ،

 .%02اٌّؾبف١ً ثٕغجخ سهٛثخ اٌزشثخ فٟ اٌق١ٓ، ِّب أعُٙ فٟ ص٠بدح ئٔزبع١خ 

 دساعخ أعش٠ذ فٟ أعزشا١ٌب :رحغٍٛ عٕدح انًحبطٛم (Smith et al., 2020)  أظٙشد

أْ أٔظّخ الاعزؾؼبس اٌزو١خ عبػذد فٟ اوزؾبف الأِشاك إٌجبر١خ لجً أزؾبس٘ب، ِّب 

 .%62لًٍ اٌخغبئش ثٕغجخ 

أْ ٠إدٞ فٟ اٌضساػخ ٠ّىٓ  IoT ئٌٝ أْ اعزخذاَ McKinsey (2021) رؾ١ش رمذ٠شاد

%. فٟ ِضاسع اٌمّؼ فٟ اٌٛلا٠بد اٌّزؾذح، 02% ئٌٝ 12ئٌٝ ص٠بدح اٌؼبئذ الالزقبدٞ ثٕغجخ 

 .(Dutt, 2017) %02عبّ٘ذ أٔظّخ اٌّشالجخ اٌزو١خ فٟ خفل رىب١ٌف اٌزؾغ١ً ثٕغجخ 
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اٌزوبء الافطٕبػٟ ٠ؾًّ أٔظّخ ٚثشِغ١بد رؾُبوٟ اٌزوبء اٌجؾشٞ، ٚرغبػذ ػٍٝ رؾ١ًٍ 

 ,.Chlingaryan et al) خ، اٌزٕجإ ثبلإٔزبع١خ، ٚرؾخ١ـ الأِشاك إٌجبر١خاٌج١بٔبد اٌضساػ١

2018). 

 رطجٛمبد انزكبء الاططُبػٙ فٙ انضساػخ

 فٟ وٕذا، أظٙشد دساعخ ٌـ :انزُجإ ثبلإَزبعٛخJones et al. (2021)  أْ خٛاسص١ِبد

 .%02اٌزٕجإ اٌّؼزّذح ػٍٝ اٌزوبء الافطٕبػٟ صادد دلخ رمذ٠ش اٌّؾقٛي ثٕغجخ 

 دساعخ فٟ اٌجشاص٠ً :رشخٛض اٜفبد ٔالأيشاع (Ferreira et al., 2020)  ْث١ٕذ أ

 .%06اٌزوبء الافطٕبػٟ اوزؾف أِشاك اٌؾّن١بد ثذلخ 

 اعزخذاَ سٚثٛربد اٌزوبء الافطٕبػٟ فٟ ا١ٌبثبْ خفل رىب١ٌف اٌؾقبد  :ئداسح انحظبد

 .(Takeda et al., 2019) %02ثٕغجخ 

ء الافطٕبػٟ أْ ٠غبُ٘ فٟ ص٠بدح اٌم١ّخ اٌّنبفخ ٌٍزوب ، ٠ّىٓPwC (2020)ٚفم ب ٌـ

 .١ٍِبس دٚلاس ع٠ٕٛ ب 022ٌٍمطبع اٌضساػٟ اٌؼبٌّٟ ثؾٛاٌٟ 

، ؽ١ش رغُزخذَ أعٙضح الاعزؾؼبس ٌغّغ IoT ٚAI ٠غّغ ِفَٙٛ اٌضساػخ اٌزو١خ ث١ٓ

ارخبر اٌج١بٔبد، ث١ّٕب رؾًٍُ أٔظّخ اٌزوبء الافطٕبػٟ ٘زٖ اٌج١بٔبد ٌزٛع١ٗ اٌّضاسػ١ٓ ٔؾٛ 

 .(Wolfert et al., 2017) لشاساد أوضش دلخ

 رغبسة دٔنٛخ َبعحخ

 رجٕذ ّٔٛرط :ْٕنُذا "Precision Agriculture" َثبعزخذا IoT ٚAI ٌِّٝب أدٜ ئ ،

 Klerkx) %62%، ٚص٠بدح ئٔزبع١خ اٌجطبهظ ثٕغجخ 22خفل اعزٙلان ا١ٌّبٖ ثٕغجخ 

et al., 2019). 

 ٍٛغ١ٓ وفبءح خ اٌشل١ّخ"، ِّب أدٜ ئٌٝ رؾهجمذ اٌؾىِٛخ ِؾشٚع "اٌضساػ :انظ

 .(Li et al., 2020) %02اعزخذاَ الأسامٟ ثٕغجخ 

فٟ ص٠بدح دخً اٌّضاسػ١ٓ ثٕغجخ  "Smart Agriculture" فٟ سٚأذا، عبُ٘ ِؾشٚع

02% (World Bank, 2019). أظٙشد دساعخ ٌـ ٚEl Bilali (2020)  َأْ اعزخذا

 .ٓ اٌؾجبة فٟ الأٔؾطخ اٌضساػ١خاٌزطج١مبد اٌزو١خ ػضص ِؾبسوخ اٌّضاسػ١

ٚاٌزوبء الافطٕبػٟ  IoT ( ئٌٝ أْ رىب١ٌف رشو١ت أٔظّخ0201رؾ١ش رمبس٠ش اٌجٕه اٌذٌٟٚ )

 .رؾىً ػبئم ب سئ١غ١ ب أِبَ فغبس اٌّضاسػ١ٓ

 % ِٓ إٌّبهك اٌش٠ف١خ رفزمش ئٌٝ رغط١خ الإٔزشٔذ02فٟ اٌذٚي الإفش٠م١خ، لا رضاي 

(GSMA, 2020). ٚأظٙشد دساعخ ٌـBasso & Antle (2020)  أْ اٌضساػخ اٌزو١خ

 .%62لٍٍذ اعزخذاَ اٌّج١ذاد ثٕغجخ 

 %02ِؾشٚع فٟ اٌّغشة، هجك أٔظّخ سٞ رو١خ، عبػذ ػٍٝ رٛف١ش ا١ٌّبٖ ثٕغجخ 

(FAO, 2022).  ٚرؾ١ش ِؼظُ اٌذساعبد ئٌٝ أْ رم١ٕبد IoT ٚAI  رؾُمك ِىبعت الزقبد٠خ

ب ؽى١ِٛ ب، ٚثشاِظ ٚاعزّبػ١خ ٚامؾخ، غ١ش أٔٙب رزطٍت رٛف١ش ث  ّ ١ٕخ رؾز١خ ِٕبعجخ، ٚدػ

 .اسػ١ٓرذس٠ج١خ ٌزأ١ً٘ اٌّض
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 يشكهخ انجحش

 ٚئٔزشٔذ الأؽ١بء (AI) سغُ اٌزمذَ اٌٍّؾٛظ فٟ رطج١مبد اٌزوبء الافطٕبػٟ

(IoT)  ٟٔب اٌذٚي اٌؼشث١خ، رؼب فٟ اٌمطبع اٌضساػٟ ػب١ٌّ ب، لا رضاي اٌذٚي إٌب١ِخ، خقٛف 

ٖ اٌزم١ٕبد. ٘زٖ اٌفغٛح أدد ئٌٝ اعزّشاس ِؼبٔبح اٌمطبع اٌضساػٟ ِٓ فغٛح ٚاعؼخ فٟ رجٕٟ ٘ز

 ِٓ رذٟٔ الإٔزبع١خ، مؼف اٌىفبءح الالزقبد٠خ، ٚص٠بدح ِؼذلاد اٌفمش فٟ إٌّبهك اٌش٠ف١خ

(FAO, 2022). ٌزٌه، رجشص ػذح ئؽىب١ٌبد رغزذػٟ اٌذساعخ ٚاٌزؾ١ًٍ، ِٓ أثشص٘ب: 

ب ئْ رىب١ٌف اػزّبد أٔظّخ ئٔزشٔذ الأؽ١بء ٚا ٌزوبء الافطٕبػٟ ِشرفؼخ، خقٛف 

قغبس اٌّضاسػ١ٓ، اٌز٠ٓ ٠ّضٍْٛ اٌؾش٠ؾخ الأوجش فٟ اٌذٚي اٌؼشث١خ. رؾ١ش اٌزمبس٠ش ثبٌٕغجخ ٌ

دٚلاس  2222ئٌٝ أْ رىٍفخ رشو١ت أٔظّخ صساػخ رو١خ فٟ ِضاسع فغ١شح لذ رقً ئٌٝ 

اٌزىب١ٌف ٘زٖ  .(World Bank, 2020) أِش٠ىٟ، ٚ٘ٛ ِجٍغ ٠فٛق لذساد ِؼظُ اٌّضاسػ١ٓ

رؾًّ ؽشاء اٌّغزؾؼشاد، الأعٙضح اٌزو١خ، رم١ٕبد اٌزوبء الافطٕبػٟ، ٚسعَٛ رؾغ١ً 

 .ٚف١بٔخ ٘زٖ الأٔظّخ

رؼُبٟٔ إٌّبهك اٌش٠ف١خ فٟ ِؼظُ اٌذٚي اٌؼشث١خ ِٓ مؼف ؽجىخ الإٔزشٔذ، ٚأؼذاَ 

% ِٓ عىبْ اٌش٠ف فٟ 02اٌزغط١خ اٌشل١ّخ فٟ ثؼل إٌّبهك. رؾ١ش الإؽقبءاد ئٌٝ أْ 

 ذٚي اٌؼشث١خ لا ٠ٍّىْٛ ارقبلا  صبثز ب ثبلإٔزشٔذ، ِّب ٠ؼ١ك اعزخذاَ رم١ٕبد اٌضساػخ اٌزو١خاٌ

(GSMA, 2020).  ٌٝػلاٚح ػٍٝ رٌه، ٠ؼبٟٔ اٌّضاسػْٛ ِٓ الأ١ِخ اٌشل١ّخ، ٠ٚفزمشْٚ ئ

 .اٌزذس٠ت اٌلاصَ لاعزخذاَ ٘زٖ اٌزم١ٕبد

الأعب١ٌت اٌزم١ٍذ٠خ،  لا ٠ضاي وض١ش ِٓ اٌّضاسػ١ٓ فٟ اٌذٚي إٌب١ِخ ٠ؼزّذْٚ ػٍٝ

أظٙشد دساعخ أعشرٙب ِٕظّخ الأغز٠خ  .IoT ٚAI ٠ٚفزمشْٚ ئٌٝ اٌّؼشفخ ثأ١ّ٘خ رم١ٕبد

% ِٓ اٌّضاسػ١ٓ فٟ دٚي ؽّبي ئفش٠م١ب ٌُ ٠غّؼٛا ػٓ 02أْ  (FAO, 2019) ٚاٌضساػخ

ِفَٙٛ "اٌضساػخ اٌزو١خ" ِٓ لجً. ٘زا اٌغًٙ اٌّؼشفٟ ٠ؼٛق ػ١ٍّبد اٌزؾٛي اٌشلّٟ فٟ 

 .اٌضساػٟ اٌمطبع

ئْ ئدخبي الأرّزخ ٚاٌزوبء الافطٕبػٟ فٟ اٌضساػخ ٠ض١ُش ِخبٚف ِزضا٠ذح ثؾأْ 

فمذاْ اٌؼّبي اٌضساػ١١ٓ ٌٛظبئفُٙ. ففٟ إٌٙذ، أدٜ ئدخبي اٌشٚثٛربد اٌضساػ١خ ئٌٝ رم١ٍـ 

٘زٖ  .(Glover et al., 2019) % فٟ ثؼل إٌّبهك اٌش٠ف١خ12فشؿ اٌؼًّ ثٕغجخ 

ب ث١ٓ اٌؼّبٌخ غ١ش اٌّب٘شحاٌزذاػ١بد لذ رإدٞ ئٌٝ   .رفبلُ ِؾىلاد اٌجطبٌخ، خقٛف 

سغُ اٌّجبدساد اٌؾى١ِٛخ فٟ ثؼل اٌذٚي اٌؼشث١خ، ِضً اٌغؼٛد٠خ ٚالإِبساد، ئلا 

مّٓ ع١بعبرٙب اٌضساػ١خ. رفزمش  IoT ٚAI أْ أغٍت اٌذٚي اٌؼشث١خ ٌُ رذُِظ ثؼذ رم١ٕبد

٠ؼبد ٚامؾخ ٌزؾغ١غ الاعزضّبس اٌغ١بعبد اٌضساػ١خ فٟ ِقش، اٌغضائش، ٚاٌّغشة ئٌٝ رؾش

وّب أْ اٌذػُ اٌؾىِٟٛ اٌّٛعٗ ٌقغبس  .(Alreshidi, 2020) فٟ رم١ٕبد اٌضساػخ اٌزو١خ

 .اٌّضاسػ١ٓ ٠شوض غبٌج ب ػٍٝ رٛف١ش الأعّذح ٚاٌّج١ذاد، ١ٌٚظ ػٍٝ ر٠ًّٛ الاثزىبساد اٌشل١ّخ

د اٌّزؾذح رؼزّذ ِؼظُ الأثؾبس اٌؾب١ٌخ ػٍٝ رغبسة اٌذٚي اٌّزمذِخ، ِضً اٌٛلا٠ب

فٟ  IoT ٚAI ٌٕٚ٘ٛذا، ث١ّٕب رفزمش اٌذٚي اٌؼشث١خ ئٌٝ دساعبد ١ِذا١ٔخ رٛمؼ أصش اعزخذاَ
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رؾغ١ٓ الأداء اٌضساػٟ. ٘زٖ اٌفغٛح اٌجؾض١خ رغؼً ِٓ اٌقؼت رجٕٟ ع١بعبد صساػ١خ لبئّخ 

 .ػٍٝ الأدٌخ، ٚرؼ١ُك اٌزخط١و اٌغ١ٍُ ٌزط٠ٛش اٌمطبع

خ، ِب ٠غؼً اٌج١بٔبد ف اٌؾّب٠خ اٌغ١جشا١ِٔٓ ِؾىلاد رزؼٍك ثنؼ IoT رؼبٟٔ أٔظّخ

، رؼشمذ Kaspersky (2021) اٌضساػ١خ ػُشمخ ٌلاخزشاق. ٚفم ب ٌزمش٠ش فبدس ػٓ

% ِٓ أٔظّخ اٌضساػخ اٌزو١خ فٟ آع١ب ٌٙغّبد ع١جشا١ٔخ، ِّب أدٜ ئٌٝ رؼطً أٔظّخ اٌشٞ 12

خذاَ ٘زٖ اٌزوٟ ٚئرلاف اٌّؾبف١ً. ٘زٖ اٌزٙذ٠ذاد رغؼً اٌّضاسػ١ٓ ِزخٛف١ٓ ِٓ اعز

 .اٌزم١ٕبد

رغبُ٘ فٟ رؾغ١ٓ وفبءح اٌّٛاسد اٌضساػ١خ، ئلا أْ  IoT ٚAI سغُ أْ رم١ٕبد

اعزخذاِٙب اٌّىضف لذ ٠ؾُىً مغط ب ػٍٝ اٌّٛاسد اٌطج١ؼ١خ. ػٍٝ عج١ً اٌّضبي، أعٙضح 

الاعزؾؼبس رؾزبط ئٌٝ هبلخ وٙشثبئ١خ ِغزّشح، ِّب ٠ؾُىً ػجئ ب فٟ إٌّبهك اٌزٟ رؼبٟٔ ِٓ 

 .(Elijah et al., 2018) خ اٌىٙشثبئ١خمؼف اٌج١ٕ

٠ٛاعٗ اٌّضاسػْٛ فؼٛثخ فٟ رم١١ُ اٌؼبئذ الاعزضّبسٞ ٌٙزٖ اٌزم١ٕبد، ئر لذ رغزغشق 

% 62أظٙشد أْ  McKinsey (2021) إٌزبئظ الإ٠غبث١خ عٕٛاد ٌٍظٙٛس. دساعخ أعشرٙب

ٓ اعزشداد رىب١ٌف فٟ اٌٛلا٠بد اٌّزؾذح ٌُ ٠زّىٕٛا ِ IoT ِٓ اٌّضاسػ١ٓ اٌز٠ٓ اػزّذٚا أٔظّخ

 .عٕٛاد 6الاعزضّبس خلاي أٚي 

٠لُاؽع غ١بة اٌزٕغ١ك ث١ٓ اٌؾىِٛبد ٚؽشوبد اٌزىٌٕٛٛع١ب اٌضساػ١خ، ِّب أدٜ ئٌٝ 

رؼضش ثؼل اٌّؾبس٠غ اٌزغش٠ج١خ. ػٍٝ عج١ً اٌّضبي، فٟ ِؾشٚع اٌضساػخ اٌزو١خ فٟ اٌغٛداْ، 

ً اٌّؾشٚع ثؼذ ػب١ِٓ ِٓ أدٜ عٛء اٌزٕغ١ك ث١ٓ اٌغٙبد اٌؾى١ِٛخ ٚاٌّغزضّش٠ٓ ئٌٝ رؼط

 .(World Bank, 2019) ئهلالٗ

 خلاطخ يشكهخ انجحش

ئْ اعزخذاَ رم١ٕبد ئٔزشٔذ الأؽ١بء ٚاٌزوبء الافطٕبػٟ فٟ اٌمطبع اٌضساػٟ ٠ّضً 

فشفخ ٚاػذح ٌزؼض٠ض الإٔزبع١خ اٌضساػ١خ ٚرؾم١ك الأِٓ اٌغزائٟ، ئلا أْ رطج١ك ٘زٖ اٌزم١ٕبد 

١خ، ٚث٠ٛ١ٕخ فٟ اٌذٚي اٌؼشث١خ. ٘زٖ اٌزؾذ٠بد رغزذػٟ اٌجؾش ٠ٛاعٗ رؾذ٠بد الزقبد٠خ، اعزّبػ

ٚاٌذساعخ ٌفُٙ و١ف١خ ر١ٙئخ اٌج١ئخ إٌّبعجخ لاػزّبد ٘زٖ اٌزم١ٕبد، ثّب ٠ُؾمك الاعزذاِخ 

 .اٌضساػ١خ، ٠ٚشفغ ِغزٜٛ ِؼ١ؾخ اٌّضاسػ١ٓ

  رغبؤلاد انجحش

ٌٕظش ئٌٝ رٕبِٟ فٟ ظً اٌزؾٛلاد اٌىج١شح اٌزٟ ٠ؾٙذ٘ب اٌمطبع اٌضساػٟ ػب١ٌّ ب، ٚثب

فٟ رؾغ١ٓ الإٔزبط  (AI) ٚاٌزوبء الافطٕبػٟ (IoT) اعزخذاَ رم١ٕبد ئٔزشٔذ الأؽ١بء

اٌضساػٟ، ثشصد اٌؼذ٠ذ ِٓ اٌزغبؤلاد اٌجؾض١خ اٌزٟ رغٍو اٌنٛء ػٍٝ الأصش الالزقبدٞ 

ٚالاعزّبػٟ ٌٙزٖ اٌزم١ٕبد. ٘زٖ اٌزغبؤلاد رغزٙذف رؾ١ًٍ ِذٜ فؼب١ٌخ ٘زٖ الأدٚاد فٟ رؾم١ك 

ز١ّٕخ اٌضساػ١خ اٌّغزذاِخ، ِٚذٜ لذسرٙب ػٍٝ رؾغ١ٓ اٌظشٚف اٌّؼ١ؾ١خ ٌٍّضاسػ١ٓ، اٌ

ا عٛ٘ش٠ ب ٌفُٙ الإؽىب١ٌبد اٌزٟ  ب فٟ اٌذٚي إٌب١ِخ. ٠ؼُذّ رؾذ٠ذ ٘زٖ اٌزغبؤلاد أِش  خقٛف 

رٛاعٗ ٘زا اٌمطبع، ٚاٌٛفٛي ئٌٝ ؽٍٛي ػ١ٍّخ ٚػ١ٍّخ رغبػذ فٟ سعُ ع١بعبد صساػ١خ 

 .ٌشلّٟلبئّخ ػٍٝ الاثزىبس ا



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

 د.وائل بدوي، ...اء والذكاء الاصطهاعي في الأثز الاقتصادي والاجتماعي لاستخدام إنترنت الأشي 

 

 00 

يب حغى انزأصٛش الالزظبد٘ لاعزخذاو رمُٛبد ئَزشَذ الأشٛبء ٔانزكبء الاططُبػٙ فٙ  -1

 انمطبع انضساػٙ؟

٠زطٍت رم١١ُ الأصش الالزقبدٞ ل١بط ِذٜ ِغبّ٘خ ٘زٖ اٌزم١ٕبد فٟ رم١ًٍ رىب١ٌف 

ش ِٕظّخ الإٔزبط، ٚص٠بدح الإٔزبع١خ اٌضساػ١خ، ٚرؾغ١ٓ اٌؼبئذ اٌّبدٞ ٌٍّضاسػ١ٓ. فٛفم ب ٌزمش٠

، فاْ رطج١ك أٔظّخ اٌشٞ اٌزوٟ ٚرم١ٕبد اٌزوبء (FAO, 2022)الأغز٠خ ٚاٌضساػخ 

% فٟ ثؼل 02الافطٕبػٟ أعُٙ فٟ خفل اعزٙلان ا١ٌّبٖ ٚالأعّذح ثٕغجخ رقً ئٌٝ 

إٌّبهك، ِّب سفغ ِٓ ٘بِؼ اٌشثؼ. فًٙ ٠ّىٓ رؾم١ك ٔزبئظ ِؾبثٙخ فٟ اٌذٚي اٌؼشث١خ، أَ أْ 

 ً ػبئم ب أِبَ رؾم١ك رٍه اٌفٛائذ؟اٌزؾذ٠بد اٌج٠ٛ١ٕخ رؾى

كٛف ًٚكٍ نٓزِ انزمُٛبد أٌ رغٓى فٙ رحمٛك انزًُٛخ الاعزًبػٛخ ٔالالزظبدٚخ  -2

 نهًغزًؼبد انشٚفٛخ؟

ا  فٟ وض١ش ِٓ اٌؾبلاد، رؼُذ اٌّغزّؼبد اٌش٠ف١خ فٟ اٌذٚي اٌؼشث١خ الأوضش رأصش 

اٌزو١خ فشفخ ٌخٍك فشؿ  ثّؾىلاد اٌفمش ٚاٌجطبٌخ، ٚ٘ٛ ِب ٠غؼً اٌزىٌٕٛٛع١ب اٌضساػ١خ

 .(Basso & Antle, 2020) ػًّ عذ٠ذح، أٚ ػٍٝ اٌؼىظ، رٙذ٠ذ ا ٌّقبدس دخٍُٙ اٌزم١ٍذ٠خ

و١ف ٠ُّىٓ ٌٙزٖ اٌزم١ٕبد أْ رشفغ ِٓ ِغزٜٛ ِؼ١ؾخ فغبس اٌّضاسػ١ٓ؟ ًٚ٘ عزإدٞ أرّزخ 

غز٠ٛبد اٌؼ١ٍّبد اٌضساػ١خ ئٌٝ رم١ًٍ اٌطٍت ػٍٝ اٌؼّبٌخ ا١ٌذ٠ٚخ، ِّب ٠ٕؼىظ عٍج ب ػٍٝ ِ

 اٌجطبٌخ؟

فٙ رحغٍٛ  IoT ٔAI يب يذٖ ٔػٙ انًضاسػٍٛ فٙ انذٔل انؼشثٛخ ثأًْٛخ اعزخذاو -3

 ئَزبعٛخ انًحبطٛم؟

أظٙشد دساعبد عبثمخ أْ ٚػٟ اٌّضاسػ١ٓ ٠ّضً أؽذ أوجش اٌزؾذ٠بد اٌزٟ رٛاعٗ 

فًٙ ٠ذسن  .(Elijah et al., 2018) رجٕٟ اٌزىٌٕٛٛع١ب اٌضساػ١خ فٟ اٌذٚي إٌب١ِخ

اسػْٛ اٌؼشة اٌفٛائذ اٌّؾزٍّخ ٌٙزٖ اٌزم١ٕبد؟ ًٚ٘ ٕ٘بن فغٛح ِؼشف١خ رغؼٍُٙ ِزشدد٠ٓ اٌّض

 فٟ رجٕٟ اٌؾٍٛي اٌزو١خ؟ ِٚب ٟ٘ اٌٛعبئً الأوضش فؼب١ٌخ ٌزٛػ١خ ٘إلاء اٌّضاسػ١ٓ؟

يب انؼٕايم انزٙ رؼُٛك رطجٛك أَظًخ ئَزشَذ الأشٛبء ٔانزكبء الاططُبػٙ فٙ انذٔل  -4

 انؼشثٛخ؟

مؼف اٌج١ٕخ اٌزؾز١خ اٌشل١ّخ، ٚاسرفبع اٌزىب١ٌف، ٚغ١بة اٌذػُ  س٠ش ئٌٝ أْرؾ١ش اٌزمب

 World) فٟ لطبع اٌضساػخ ثبٌذٚي اٌؼشث١خ IoT ٚAI اٌؾىِٟٛ، وٍٙب ػٛاًِ رؼٛق رطج١ك

Bank, 2020).  ًفاٌٝ أٞ ِذٜ رخزٍف ٘زٖ اٌّؼٛلبد ث١ٓ اٌذٚي اٌؼشث١خ؟ ِٚب ِذٜ رأص١ش و

 ٠زؼٍك ثزجٕٟ اٌزىٌٕٛٛع١ب اٌزو١خ؟ ِٕٙب ػٍٝ لشاساد اٌّضاسػ١ٓ ف١ّب

 كٛف ًٚكٍ رحمٛك انزٕاصٌ ثٍٛ أرًزخ انؼًهٛبد انضساػٛخ ٔانحفبظ ػهٗ فشص انؼًم؟ -5

سغُ أْ رم١ٕبد اٌزوبء الافطٕبػٟ ٚاٌشٚثٛربد اٌضساػ١خ رغُٙ فٟ رم١ًٍ الاػزّبد ػٍٝ 

 Glover) ٌٛظبئفُٙ اٌؼّبٌخ اٌجؾش٠خ، ئلا أْ ٘زٖ الأرّزخ لذ رإدٞ ئٌٝ فمذاْ وض١ش ِٓ اٌؼّبي

et al., 2019).  ،ٜب ػًّ عذ٠ذح فٟ ِغبلاد أخش فًٙ ٠ّىٓ ٌٙزٖ اٌزم١ٕبد أْ رخٍك فشف 

ِضً ف١بٔخ الأعٙضح اٌشل١ّخ، أٚ رؾ١ًٍ اٌج١بٔبد اٌضساػ١خ؟ ًٚ٘ ٠ّىٓ رؾم١ك رٛاصْ ث١ٓ سفغ 

 وفبءح الإٔزبط ٚاٌؾفبظ ػٍٝ ؽمٛق اٌؼّبي اٌضساػ١١ٓ؟
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انضساػٛخ فٙ انذٔل انؼشثٛخ نزشغٛغ الاعزضًبس فٙ  كٛف ًُٚكٍ رحغٍٛ انغٛبعبد -6

 انزكُٕنٕعٛب انزكٛخ؟

ا ِؾٛس٠ ب فٟ رٛف١ش اٌج١ئخ إٌّبعجخ ٌزجٕٟ اٌزم١ٕبد اٌضساػ١خ اٌؾذ٠ضخ. فًٙ  رٍؼت اٌؾىِٛبد دٚس 

رزطٍت اٌّشؽٍخ اٌشإ٘خ ٚمغ ؽٛافض اعزضّبس٠خ ٌٍؾشوبد اٌؼبٍِخ فٟ ِغبي ئٔزشٔذ الأؽ١بء 

ًٚ٘ ٠ّىٓ رق١ُّ ثشاِظ ر٠ًّٛ ِخققخ ٌقغبس اٌّضاسػ١ٓ  ٚاٌزوبء الافطٕبػٟ؟

 ٌزؾغ١ؼُٙ ػٍٝ اعزخذاَ ٘زٖ الأٔظّخ؟

يب انذٔس انز٘ ًٚكٍ أٌ رهؼجّ يإعغبد انًغزًغ انًذَٙ ٔانغٓبد الأكبدًٚٛخ فٙ دػى  -7

 انزحٕل انشلًٙ انضساػٙ؟

ؾش رؾ١ش اٌزغبسة اٌؼب١ٌّخ ئٌٝ أْ اٌغّؼ١بد اٌزؼب١ٔٚخ، ٚاٌغبِؼبد، ِٚشاوض اٌج

ا فٟ رذس٠ت اٌّضاسػ١ٓ ػٍٝ اعزخذاَ اٌزم١ٕبد اٌؾذ٠ضخ ا وج١ش   ,FAO) اٌؼٍّٟ، ٌؼجذ دٚس 

فاٌٝ أٞ ِذٜ ٠ّىٓ ٌّإعغبد اٌّغزّغ اٌّذٟٔ فٟ اٌذٚي اٌؼشث١خ أْ رغُٙ فٟ سفغ  .(2020

اٌٛػٟ ثأ١ّ٘خ اٌزىٌٕٛٛع١ب اٌضساػ١خ؟ ًٚ٘ ٠ّىٓ ئلبِخ ؽشاوبد ث١ٓ اٌغبِؼبد ٚؽشوبد 

 ػ١خ ٌزط٠ٛش ؽٍٛي ِؾ١ٍخ ِخققخ لاؽز١بعبد اٌّضاسػ١ٓ اٌؼشة؟اٌزىٌٕٛٛع١ب اٌضسا

 ػهٗ الاعزذايخ انجٛئٛخ فٙ الأَشطخ انضساػٛخ؟ IoT ٔAI يب رأصٛش رمُٛبد -8

رظُٙش الأثؾبس أْ أٔظّخ اٌشٞ اٌزوٟ ٚرم١ٕبد رؾ١ًٍ اٌج١بٔبد ٠ّىٓ أْ رمًٍ ِٓ 

 ,.Brewster et al) ١خاعزٙلان ا١ٌّبٖ، ٚرؾذ ِٓ اعزخذاَ اٌّج١ذاد ٚالأعّذح اٌى١ّ١بئ

فًٙ ٠ّىٓ ٌٙزٖ اٌزم١ٕبد أْ رغُٙ فٟ رؾم١ك اٌضساػخ اٌّغزذاِخ فٟ اٌذٚي اٌؼشث١خ؟  .(2017

 ِٚب ِذٜ رٛافمٙب ِغ ظشٚف إٌّبؿ اٌغبف فٟ إٌّطمخ؟

 ؟IoT ٔAI كٛف ًٚكٍ ػًبٌ حًبٚخ انجٛبَبد انضساػٛخ فٙ ظم اعزخذاو أَظًخ -9

سامٟ ٚاٌّؾبف١ً، ِب ٓ اٌج١بٔبد ؽٛي الأعّغ و١ّبد وج١شح ِ IoT رزطٍت أٔظّخ

فى١ف ٠ّىٓ مّبْ  .(Kaspersky, 2021) ٠ض١ُش ِخبٚف ثؾأْ اٌخقٛف١خ ٚأِٓ اٌج١بٔبد

ؽّب٠خ ٘زٖ اٌج١بٔبد فٟ اٌذٚي اٌؼشث١خ، خبفخ فٟ ظً غ١بة لٛا١ٔٓ ٚامؾخ ٌزٕظ١ُ الأِٓ 

 اٌغ١جشأٟ فٟ اٌمطبع اٌضساػٟ؟

" ٔرحمٛك الأيٍ 2131اػٛخ فٙ دػى سؤٚخ "يظش يب انذٔس انًزٕلغ نهزكُٕنٕعٛب انضس -11

 انغزائٙ انؼشثٙ؟

رغؼٝ اٌؼذ٠ذ ِٓ اٌذٚي اٌؼشث١خ، ِضً ِقش ٚاٌغؼٛد٠خ، ٌزؾم١ك الأِٓ اٌغزائٟ ِٓ 

خلاي رؼض٠ض الإٔزبط اٌّؾٍٟ، ٚرم١ًٍ الاػزّبد ػٍٝ اٌٛاسداد اٌضساػ١خ )ٚصاسح اٌضساػخ 

بػٟ ٚئٔزشٔذ الأؽ١بء أْ رغبُ٘ فٟ (. فًٙ ٠ّىٓ ٌزم١ٕبد اٌزوبء الافط0201ٕاٌّقش٠خ، 

 رؾم١ك ٘زٖ اٌشؤٜ اٌٛه١ٕخ؟

 خلاطخ انزغبؤلاد انجحضٛخ

ا رؾ١ٍ١ٍ ب ٌفُٙ أثؼبد رأص١ش ػٍٝ اٌمطبع  IoT ٚAI رؾُىً ٘زٖ اٌزغبؤلاد ئهبس 

اٌضساػٟ فٟ اٌذٚي اٌؼشث١خ. الإعبثخ ػٓ ٘زٖ اٌزغبؤلاد ٌٓ رغبػذ فمو فٟ رؾذ٠ذ اٌفٛائذ 

ب خبسهخ هش٠ك ٌقُٕبع اٌمشاس ٌزط٠ٛش  الالزقبد٠خ ٚالاعزّبػ١خ ٌٙزٖ اٌزم١ٕبد، ثً عزٛفش أ٠ن 

 .اعزشار١غ١بد صساػ١خ ؽذ٠ضخ لبئّخ ػٍٝ اٌزىٌٕٛٛع١ب
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 الأًْٛخ

 الأًْٛخ الالزظبدٚخ

رؾىً اٌضساػخ اٌشو١ضح الأعبع١خ لالزقبداد اٌؼذ٠ذ ِٓ اٌذٚي، خبفخ اٌذٚي إٌب١ِخ. فٟ 

% ِٓ إٌبرظ اٌّؾٍٟ الإعّبٌٟ فٟ ِقش، 10ؾٛ اٌذٚي اٌؼشث١خ، ٠غبُ٘ اٌمطبع اٌضساػٟ ثٕ

ٚسغُ ٘زٖ الأ١ّ٘خ،  .(World Bank, 2021) % فٟ اٌغٛدا10ْ% فٟ اٌّغشة، 16ٚٚ

 ٠ؼبٟٔ اٌمطبع ِٓ أخفبك الإٔزبع١خ ٚاسرفبع رىب١ٌف الإٔزبط. ئْ رجٕٟ رم١ٕبد ئٔزشٔذ الأؽ١بء

(IoT) ٟٚاٌزوبء الافطٕبػ (AI) ٟ٠ّىٓ أْ ٠غُٙ ف: 

 أظٙشد دساعبد :عٛخصٚبدح الإَزب (FAO, 2022)  ٟأْ اعزخذاَ أٔظّخ اٌشٞ اٌزو

%، خبفخ فٟ 62% ٠02ّٚىٓ أْ ٠شفغ الإٔزبع١خ اٌضساػ١خ ثٕغجخ رزشاٚػ ث١ٓ 

 .اٌّؾبف١ً الاعزشار١غ١خ وبلأسص ٚاٌمّؼ

 اعزخذاَ أعٙضح اعزؾؼبس :خفغ ركبنٛف الإَزبط IoT  ٌٍزؾىُ فٟ و١ّخ ا١ٌّبٖ ٚالأعّذح

 ,.Patel et al) %، ٚفم ب ٌذساعخ أعش٠ذ فٟ إٌٙذ02جخ رقً ئٌٝ ٠مًٍ ِٓ اٌٙذس ثٕغ

2021). 

 ٙاٌزوبء الافطٕبػٟ ٠ّىٓ أْ ٠غُُٙ فٟ رؾ١ًٍ أعؼبس اٌغٛق  :رحغٍٛ انزغٕٚك انضساػ

ٚاٌزٕجإ ثٙب، ِّب ٠غبػذ اٌّضاسػ١ٓ ػٍٝ اخز١بس اٌٛلذ الأِضً ٌزغ٠ٛك ِٕزغبرُٙ، ٚ٘ٛ ِب 

 .(Chlingaryan et al., 2018) صجذ ٔغبؽٗ فٟ رغبسة عٕٛة ئفش٠م١ب

 الأًْٛخ الاعزًبػٛخ

٠ّضً اٌّضاسػْٛ فٟ إٌّبهك اٌش٠ف١خ اٌفئخ الأوضش ٘ؾبؽخ الزقبد٠ ب ٚاعزّبػ١ ب فٟ اٌذٚي 

 :اٌؼشث١خ. ٌزٌه، فاْ اٌزؾٛي اٌشلّٟ فٟ اٌضساػخ ٌٗ رأص١ش اعزّبػٟ ثبسص ٠زّضً فٟ

 ٍٛرطج١ك رم١ٕبد :سفغ يغزٕٖ يؼٛشخ انًضاسػ IoT ٚAI دخً اٌّضاسػ١ٓ ِٓ  ٠ض٠ذ

 Smart“ ِٓ خلاي رؾغ١ٓ ئٔزبع١زُٙ ٚرم١ًٍ خغبئشُ٘. فٟ سٚأذا، عبُ٘ ِؾشٚع

Agriculture”  02اٌّذػَٛ ِٓ اٌجٕه اٌذٌٟٚ فٟ ص٠بدح دخً اٌّضاسػ١ٓ ثٕغجخ% 

(World Bank, 2019). 

 ئدخبي اٌزم١ٕبد اٌؾذ٠ضخ فٟ اٌضساػخ ٠غبػذ فٟ رم١ٍـ اٌفغٛح  :رمهٛض انفغٕح انشلًٛخ

 .١ٓ اٌّغزّؼبد اٌش٠ف١خ ٚإٌّبهك اٌؾنش٠خ ِٓ خلاي رؼض٠ض اٌٛػٟ اٌشلّٟث

 فٟ وض١ش ِٓ اٌؾبلاد، رؼُذ إٌغبء اٌؼّٛد اٌفمشٞ ٌٍؼًّ  :رؼضٚض دٔس انًشأح انشٚفٛخ

اٌضساػٟ. ئدخبي اٌزىٌٕٛٛع١ب فٟ اٌؼ١ٍّبد اٌضساػ١خ ٠ّىٓ أْ ٠ّٕؼ اٌّشأح أدٚاد ٌزؾغ١ٓ 

 .(IFAD, 2020) زقبدٞئٔزبع١زٙب ٚرؾم١ك اعزملاٌٙب الال

 الأًْٛخ انجٛئٛخ

فٟ ظً رفبلُ ِؾىٍخ ٔذسح ا١ٌّبٖ ٚرغ١ش إٌّبؿ، رىزغت رم١ٕبد اٌضساػخ اٌزو١خ أ١ّ٘خ 

 :خبفخ لأٔٙب

 أٔظّخ اٌشٞ اٌزوٟ رؼزّذ ػٍٝ ل١بط ِغزٜٛ سهٛثخ  :رحبفع ػهٗ انًٕاسد انًبئٛخ

 .(Elijah et al., 2018) %22 -% 62اٌزشثخ، ِّب ٠مًٍ اٌٙذس فٟ ا١ٌّبٖ ثٕغجخ 
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 اعزخذاَ اٌزوبء الافطٕبػٟ فٟ رؾخ١ـ الأِشاك إٌجبر١خ  :رمهٛم اعزخذاو انًجٛذاد

 & Basso) %، ِّب ٠مًٍ ِٓ اٌزٍٛس اٌج١ئ٠02ٟغبُ٘ فٟ رم١ًٍ اعزخذاَ اٌّج١ذاد ثٕغجخ 

Antle, 2020). 

 ١ً رؾغ١ٓ ئداسح اٌّٛاسد اٌضساػ١خ ٠غُٙ فٟ اٌؾفبظ ػٍٝ اٌزشثخ ٚرمٍ :رحمٛك الاعزذايخ

 .(Smith et al., 2020) رذ٘ٛس٘ب، ٚ٘ٛ ِب ظٙش فٟ رغبسة أعزشا١ٌب

 الأًْٛخ انزمُٛخ

سغُ أْ لطبع اٌضساػخ فٟ اٌذٚي اٌؼشث١خ ِزأخش فٟ رجٕٟ اٌضٛسح اٌشل١ّخ ِمبسٔخ 

ا ؽز١ّ ب. اعزخذاَ فٟ  IoT ٚAI ثمطبػبد اٌقٕبػخ ٚاٌخذِبد، ئلا أْ اٌشلّٕخ أفجؾذ أِش 

 :٘زا اٌمطبع اٌضساػخ ٠ّضً فشفخ ٌزؾذ٠ش

 ًٙئدخبي اٌزىٌٕٛٛع١ب ٠ّىٓ أْ ٠غؼً اٌّضاسػ١ٓ  :ديظ انًضاسػٍٛ فٙ الالزظبد انشل

ا ِٓ الالزقبد اٌشلّٟ، ٠ّٚىُّٕٙ ِٓ اعزخذاَ رطج١مبد ٌزؾ١ًٍ اٌج١بٔبد، ٚاٌزٛافً  عضء 

 .اٌّجبؽش ِغ الأعٛاق

 ػ١خ ٠فزؼ اٌجبة ئدخبي أٔظّخ اٌزوبء الافطٕبػٟ فٟ رؾ١ًٍ اٌج١بٔبد اٌضسا :رؼضٚض الاثزكبس

 ح، ِضً اٌضساػخ اٌذل١مخ ٚاٌضساػخ اٌؼّٛد٠خأِبَ اٌّضاسػ١ٓ ٌزغشثخ هشق صساػ١خ عذ٠ذ

(Wolfert et al., 2017). 

 الأًْٛخ انغٛبعٛخ ٔالاعزشارٛغٛخ

فٟ ظً الامطشاثبد اٌغ١بع١خ ٚإٌضاػبد، أفجؼ الأِٓ اٌغزائٟ أ٠ٌٛٚخ اعزشار١غ١خ 

 :ٌٛع١ب اٌزو١خ فٟ اٌضساػخ ٠ؼضص الاعزملاي اٌغزائٌٍٟذٚي اٌؼشث١خ. الاػزّبد ػٍٝ اٌزىٕٛ

 اؽز١بعبرٙب 22اٌذٚي اٌؼشث١خ رغزٛسد ِب ٠مبسة  :رمهٛم الاػزًبد ػهٗ الاعزٛشاد ِٓ %

٠ّىٓ أْ ٠مًٍ ٘زٖ إٌغجخ، خبفخ فٟ  IoT ٚAI اٌغزائ١خ. رؾغ١ٓ الإٔزبط اٌضساػٟ ػجش

 .(FAO, 2021) اٌّؾبف١ً الأعبع١خ ِضً اٌمّؼ

 رؾغ١ٓ اٌظشٚف الالزقبد٠خ ٌٍّضاسػ١ٓ ٠مًٍ ِٓ ِؼذلاد  :شاس انشٚفٙرؼضٚض الاعزم

اٌٙغشح ِٓ اٌش٠ف ئٌٝ اٌّذْ، ٠ٚغبُ٘ فٟ رؾم١ك الاعزمشاس الاعزّبػٟ، وّب ؽذس فٟ 

 .(World Bank, 2020) ِؾشٚع "اٌضساػخ اٌشل١ّخ" فٟ اٌّغشة

 أًْٛخ انجحش انحبنٙ

 اٌذ١ٌٚخ ؽٛي اعزخذاَ سغُ ٚعٛد اٌؼذ٠ذ ِٓ اٌذساعبد :عذ انفغٕح انًؼشفٛخ IoT ٚAI  

فٟ اٌضساػخ، ئلا أْ اٌذساعبد اٌّزؼٍمخ ثبٌذٚي اٌؼشث١خ ِؾذٚدح. ٘زا اٌجؾش ٠غُُٙ فٟ عذ 

 .٘زٖ اٌفغٛح

 ٠مذَ اٌجؾش رٛف١بد ػ١ٍّخ لبئّخ ػٍٝ الأدٌخ ٌّزخزٞ اٌمشاس فٟ  :دػى طُُبع انمشاس

 .اٌذٚي اٌؼشث١خ ٌزجٕٟ ع١بعبد صساػ١خ سل١ّخ

 اٌجؾش ٠غُٙ فٟ دػُ رؾم١ك أ٘ذاف اٌز١ّٕخ اٌّغزذاِخ ٌلأُِ  :نًغزذايخرؼضٚض انزًُٛخ ا

، خبفخ اٌٙذف اٌضبٟٔ "اٌمنبء ػٍٝ اٌغٛع"، ٚاٌٙذف اٌغبدط (SDGs) اٌّزؾذح

 .""ا١ٌّبٖ إٌظ١فخ"، ٚاٌٙذف اٌضبٟٔ ػؾش "الإٔزبط ٚالاعزٙلان اٌّغإٚلاْ
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 خلاطخ الأًْٛخ

وبء الافطٕبػٟ فٟ اٌضساػخ ١ٌظ ٠زنؼ أْ اعزخذاَ رم١ٕبد ئٔزشٔذ الأؽ١بء ٚاٌز

ِغشد سفب١٘خ، ثً مشٚسح ٌزؾم١ك الأِٓ اٌغزائٟ، رؾغ١ٓ ِغزٜٛ ِؼ١ؾخ اٌّضاسػ١ٓ، 

ٚاٌؾفبظ ػٍٝ اٌّٛاسد اٌطج١ؼ١خ. اٌجؾش فٟ ٘زا اٌّغبي ٠ىزغت أ١ّ٘خ ِزضا٠ذح فٟ ظً 

 .اٌزؾٛلاد الالزقبد٠خ ٚالاعزّبػ١خ ٚاٌج١ئ١خ اٌزٟ رٛاعٙٙب اٌذٚي اٌؼشث١خ

 الأْذاف

ذف ٘زٖ اٌذساعخ ئٌٝ رؾ١ًٍ الأصش الالزقبدٞ ٚالاعزّبػٟ لاعزخذاَ رم١ٕبد ٙر

فٟ الأٔؾطخ اٌضساػ١خ، خبفخ فٟ اٌذٚي  (AI) ٚاٌزوبء الافطٕبػٟ (IoT) ئٔزشٔذ الأؽ١بء

اٌؼشث١خ. ثبٌٕظش ئٌٝ اٌزؾٛلاد اٌغش٠ؼخ فٟ اٌمطبع اٌضساػٟ ػب١ٌّ ب، أفجؼ ِٓ اٌنشٚسٞ 

ذٜ لذسح ٘زٖ اٌزم١ٕبد ػٍٝ ِؼبٌغخ اٌزؾذ٠بد اٌضساػ١خ رؾذ٠ذ أ٘ذاف ٚامؾخ لاعزىؾبف ِ

 .اٌزم١ٍذ٠خ، ٚدفغ ػغٍخ اٌز١ّٕخ اٌش٠ف١خ اٌّغزذاِخ

فٟ رؾغ١ٓ اٌىفبءح الالزقبد٠خ  IoT ٚAI ٘ٛ رم١١ُ ِذٜ ِغبّ٘خ اعزخذاَ انٓذف الأٔل

 .ٚالإٔزبع١خ فٟ اٌمطبع اٌضساػٟ

م١ٕبد رغُٙ فٟ ئٌٝ أْ ٘زٖ اٌز McKinsey (2021) رؾ١ش دساعبد ِضً رمش٠ش

%. غ١ش 62%، ٚص٠بدح الإٔزبع١خ اٌضساػ١خ ثٕغجخ 02رم١ًٍ رىب١ٌف الإٔزبط ثٕغجخ رقً ئٌٝ 

أْ ٘زٖ إٌزبئظ ِغزّذح غبٌج ب ِٓ رغبسة دٚي ِزمذِخ، ِضً اٌٛلا٠بد اٌّزؾذح ٌٕٚ٘ٛذا. ٌزا، 

شاػبح رغؼٝ اٌذساعخ ئٌٝ رطج١ك ٘زا اٌزؾ١ًٍ ػٍٝ اٌٛالغ اٌضساػٟ فٟ اٌذٚي اٌؼشث١خ، ِغ ِ

 .اٌظشٚف إٌّبخ١خ ٚالالزقبد٠خ اٌّخزٍفخ

٘ٛ ل١بط رأص١ش اعزخذاَ اٌزم١ٕبد اٌزو١خ ػٍٝ رؾغ١ٓ دخً اٌّضاسػ١ٓ، خبفخ  انٓذف انضبَٙ

 .فغبس اٌّضاسػ١ٓ

 %02فٟ إٌٙذ، أعّٙذ أٔظّخ اٌشٞ اٌزوٟ فٟ ص٠بدح دخً اٌّضاسػ١ٓ ثٕغجخ 

(Patel et al., 2021). م١ٕبد ٛح ِؼشف١خ ؽٛي رأص١ش ٘زٖ اٌزفٟ اٌّمبثً، ِب صاٌذ ٕ٘بن فغ

ػٍٝ اٌّضاسػ١ٓ فٟ اٌش٠ف اٌؼشثٟ. ٌزا، رٙذف اٌذساعخ ئٌٝ رؾذ٠ذ ِذٜ لذسح ٘زٖ الأدٚاد 

 .ػٍٝ رؾغ١ٓ ِغزٜٛ ِؼ١ؾخ اٌّضاسػ١ٓ اٌؼشة، خبفخ فٟ ظً أزؾبس اٌفمش اٌش٠فٟ

ئٟ، ٚرم١ًٍ ٘ٛ ثؾش و١ف ٠ّىٓ ٌٙزٖ اٌزم١ٕبد أْ رغُُٙ فٟ رؼض٠ض الأِٓ اٌغزا انٓذف انضبنش

 .اٌفغٛح ث١ٓ اٌؼشك ٚاٌطٍت ػٍٝ اٌّؾبف١ً اٌضساػ١خ

، رؼبٟٔ اٌذٚي اٌؼشث١خ ِٓ ػغض (FAO, 2022) ٚفم ب ٌّٕظّخ الأغز٠خ ٚاٌضساػخ

% ِٓ اؽز١بعبرٙب ِٓ اٌؾجٛة. ٌزٌه، ِٓ 22غزائٟ وج١ش، ئر رؼزّذ ػٍٝ الاعز١شاد ٌزغط١خ 

الإٔزبط اٌّؾٍٟ، ٚرؼض٠ض اٌمذسح  فٟ ص٠بدح IoT ٚAI اٌنشٚسٞ ِؼشفخ ِذٜ فؼب١ٌخ رم١ٕبد

 .ػٍٝ اٌزٕجإ ثأزبع١خ اٌّؾبف١ً، ٚرغٕت اٌخغبئش إٌبعّخ ػٓ اٌظشٚف إٌّبخ١خ اٌّفبعئخ

ب ف١ّب  انٓذف انشاثغ ٘ٛ اعزىؾبف اٌزذاػ١بد الاعزّبػ١خ لاعزخذاَ ٘زٖ اٌزم١ٕبد، خقٛف 

 .٠زؼٍك ثفشؿ اٌؼًّ

ب ػٍٝ اٌشغُ ِٓ أْ الأرّزخ لذ رمًٍ اٌؾبعخ ئٌٝ اٌؼ ّبٌخ اٌزم١ٍذ٠خ، فأٙب لذ رفزؼ فشف 

 & Basso) ذح فٟ ِغبلاد اٌق١بٔخ، رؾ١ًٍ اٌج١بٔبد، ٚاٌزم١ٕبد اٌضساػ١خٚظ١ف١خ عذ٠
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Antle, 2020).  ٌٟزا، رغؼٝ اٌذساعخ ئٌٝ رم١١ُ ِذٜ رأص١ش ٘زٖ اٌزم١ٕبد ػٍٝ فشؿ اٌؼًّ ف

اٌؼّبٌخ، أَ ئٌٝ ئػبدح اٌّغزّؼبد اٌش٠ف١خ اٌؼشث١خ، ًٚ٘ رإدٞ ئٌٝ ئؽلاي اٌزىٌٕٛٛع١ب ِؾً 

 .رٛع١ٗ اٌؼّبي ٔؾٛ ٚظبئف عذ٠ذح

٘ٛ ثؾش ِذٜ ئعٙبَ اٌزم١ٕبد اٌزو١خ فٟ رم١ٍـ اٌفغٛح اٌشل١ّخ ث١ٓ إٌّبهك  انٓذف انخبيظ

 .اٌؾنش٠خ ٚاٌش٠ف١خ

% ِٓ عىبْ 02ئٌٝ أْ  (World Bank, 2020) رؾ١ش رمبس٠ش اٌجٕه اٌذٌٟٚ

ٌزا، رٙذف اٌذساعخ ئٌٝ ِؼشفخ ِب ئرا وبْ  اٌش٠ف اٌؼشثٟ ٠فزمشْٚ ئٌٝ اٌخذِبد اٌشل١ّخ.

ا ٌشلّٕخ اٌّغزّؼبد اٌش٠ف١خ، ٚرؼض٠ض ِؾبسوخ  IoT ٚAI اػزّبد ٠ّىٓ أْ ٠ىْٛ ِؾفض 

 .اٌّضاسػ١ٓ فٟ الالزقبد اٌشلّٟ

٘ٛ فُٙ ِٛلف اٌّضاسػ١ٓ اٌؼشة ِٓ اعزخذاَ اٌزىٌٕٛٛع١ب، ِٚذٜ اعزؼذادُ٘  انٓذف انغبدط

 .ٌزجٕٟ ٘زٖ اٌزم١ٕبد

( أْ ثشاِظ اٌزذس٠ت اٌضساػٟ 0210أظٙشد دساعخ ٌٍجٕه اٌذٌٟٚ )فٟ سٚأذا، 

%. ٌزا، رٙذف 62اٌزوٟ أعّٙذ فٟ سفغ ِغزٜٛ اٌٛػٟ اٌشلّٟ ٌذٜ اٌّضاسػ١ٓ ثٕغجخ 

اٌذساعخ ئٌٝ رم١١ُ ِغزٜٛ ٚػٟ اٌّضاسػ١ٓ اٌؼشة، ٚرؾذ٠ذ اٌؼمجبد اٌضمبف١خ ٚالاعزّبػ١خ اٌزٟ 

 .IoT ٚAI رؾٛي دْٚ اعزخذاُِٙ ٌزم١ٕبد

٘ٛ رم١١ُ دٚس اٌزم١ٕبد اٌزو١خ فٟ اٌؾفبظ ػٍٝ اٌّٛاسد اٌطج١ؼ١خ، خبفخ ا١ٌّبٖ،  غبثغف انانٓذ

 .ٚاٌزم١ًٍ ِٓ اعزخذاَ الأعّذح ٚاٌّج١ذاد

 %22رؾ١ش رغشثخ ٌٕ٘ٛذا ئٌٝ أْ اػزّبد أٔظّخ اٌشٞ اٌزوٟ لًٍ اعزخذاَ ا١ٌّبٖ ثٕغجخ 

(Klerkx et al., 2019). ٘ زٖ اٌزم١ٕبد ػٍٝ رؾغ١ٓ رغؼٝ اٌذساعخ ئٌٝ رؾذ٠ذ ِذٜ لذسح

ب فٟ إٌّبهك اٌزٟ رؼبٟٔ ِٓ ٔذسح  اعزذاِخ اٌّٛاسد اٌضساػ١خ فٟ اٌذٚي اٌؼشث١خ، خقٛف 

 .ا١ٌّبٖ

 .، خبفخ ٌقغبس اٌّضاسػIoT ٚAIٓ١ ٘ٛ رمذ٠ش اٌغذٜٚ الالزقبد٠خ لاػزّبد انٓذف انضبيٍ

م١ٕبد ، ٠غزغشق اعزشداد رىب١ٌف الاعزضّبس فٟ ٘زٖ اٌزMcKinsey (2021)ٚفم ب ٌـ

رم١١ُ ِب ئرا وبْ ٘زا الإهبس اٌضِٕٟ ٚالؼ١ ب فٟ  عٕٛاد. رٙذف اٌذساعخ ئٌٝ 2ئٌٝ  6ِب ث١ٓ 

اٌذٚي اٌؼشث١خ، ؽ١ش رفشك اٌظشٚف الالزقبد٠خ ل١ٛد ا ػٍٝ لذسح اٌّضاسػ١ٓ ػٍٝ 

 .الاعزضّبس

 :٘ٛ ف١بغخ ئهبس ػٍّٟ ٌزٛظ١ف ٘زٖ اٌزم١ٕبد فٟ اٌذٚي اٌؼشث١خ، ٠زنّٓ انٓذف انزبعغ

 د ؽى١ِٛخ داػّخع١بعب. 

 ٓثشاِظ رذس٠ت ٚرأ١ً٘ ٌٍّضاسػ١. 

 ؽٛافض اعزضّبس٠خ ٌٍمطبع اٌخبؿ. 

 ؽشاوبد ث١ٓ اٌغٙبد الأوبد١ّ٠خ ٚؽشوبد اٌزىٌٕٛٛع١ب. 

٘ٛ ف١بغخ ِغّٛػخ ِٓ اٌزٛف١بد ٌقٕبع اٌمشاس فٟ اٌذٚي اٌؼشث١خ، ثّب  انٓذف انؼبشش

 .٠ؼضص دٚس اٌزىٌٕٛٛع١ب فٟ إٌٙٛك ثبٌمطبع اٌضساػٟ

 لأْذافخلاطخ ا
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رٙذف اٌذساعخ ئٌٝ ثٕبء فُٙ ِزىبًِ ؽٛي رأص١ش رم١ٕبد ئٔزشٔذ الأؽ١بء ٚاٌزوبء 

الافطٕبػٟ ػٍٝ لطبع اٌضساػخ، ثّب ٠ُّىٓ فٕبع اٌمشاس ِٓ ارخبر ئعشاءاد فؼبٌخ ٌزؼض٠ض 

 .الأِٓ اٌغزائٟ، رؾغ١ٓ دخً اٌّضاسػ١ٓ، ٚرؾم١ك الاعزذاِخ اٌج١ئ١خ

 الإعشاءاد انًُٓغٛخ

عخ ػٍٝ ِٕٙظ ثؾضٟ ؽبًِ ٠غّغ ث١ٓ إٌٙظ اٌٛففٟ اٌزؾ١ٍٍٟ رؼزّذ ٘زٖ اٌذسا

ٚإٌّٙظ الاعزمشائٟ، ثٙذف دساعخ الأصش الالزقبدٞ ٚالاعزّبػٟ لاعزخذاَ رم١ٕبد ئٔزشٔذ 

فٟ الأٔؾطخ اٌضساػ١خ، ِغ اٌزشو١ض ػٍٝ اٌذٚي  (AI) ٚاٌزوبء الافطٕبػٟ (IoT) الأؽ١بء

اٌؼشث١خ. ٠ز١ؼ ٘زا إٌٙظ رؾ١ًٍ رأص١ش ٘زٖ اٌزم١ٕبد ػٍٝ الإٔزبع١خ اٌضساػ١خ، دخً اٌّضاسػ١ٓ، 

 لأدث١بد اٌؾذ٠ضخ، ٚدساعخ رطج١مبد فؼ١ٍخ ٌزم١ٕبدٚالاعزذاِخ اٌج١ئ١خ، ِغزٕذ ا ئٌٝ ِشاعؼخ ا

IoT ٚAI فٟ اٌضساػخ. 

ٛففٟ اٌزؾ١ٍٍٟ ٌزؾ١ًٍ اٌٛالغ اٌضساػٟ فٟ اٌذٚي اٌؼشث١خ، ِٓ ؽ١ش رُ اعزخذاَ إٌّٙظ اٌ

ٌمطبع اٌضساػٟ فٟ الالزقبد اٌٛهٕٟ، ِٚذٜ اعزخذاَ اٌزم١ٕبد ِؼذلاد الإٔزبط، ِغبّ٘خ ا

٠ٙذف ٘زا إٌّٙظ ئٌٝ رٛف١ش فٛسح  .(Creswell, 2014) اٌشل١ّخ فٟ اٌؼ١ٍّبد اٌضساػ١خ

غ ٚرؾ١ًٍ اٌج١بٔبد ٚالإؽقبءاد اٌشع١ّخ ِزىبٍِخ ػٓ اٌٛمغ اٌؾبٌٟ، ِٓ خلاي رغ١ّ

 :اٌقبدسح ػٓ ِٕظّبد ِضً

 ِٕظّخ الأغز٠خ ٚاٌضساػخ (FAO) 

 ٌٟٚاٌجٕه اٌذ (World Bank) 

 ِٞشوض الإؽقبء اٌّقش (CAPMAS) 

 رمبس٠ش GSMA ٟؽٛي أزؾبس اٌزىٌٕٛٛع١ب فٟ اٌش٠ف اٌؼشث 

عزّبػ١خ لاعزخذاَ رُ رٛظ١ف إٌّٙظ الاعزمشائٟ ثٙذف اعزٕجبه ا٢صبس الالزقبد٠خ ٚالا

 :، اعزٕبد ا ئٌٝ رؾ١ًٍ اٌزغبسة اٌؼب١ٌّخ فٟ دٚي ِضIoT ٚAIً رم١ٕبد

 ٌٕٛ٘ذا (Klerkx et al., 2019) 

 اٌٛلا٠بد اٌّزؾذح (Wolfert et al., 2017) 

 إٌٙذ (Patel et al., 2021) 

 سٚأذا (World Bank, 2019) 

مذ٠ش ِذٜ ئِىب١ٔخ رؾم١ك ِىبعت ٚلذ رُ ئعمبه ٔزبئظ ٘زٖ اٌزغبسة ػٍٝ اٌٛالغ اٌؼشثٟ، ٌز

 .ِؾبثٙخ، ِغ ِشاػبح اٌفشٚلبد الالزقبد٠خ ٚالاعزّبػ١خ

 أدٔاد عًغ انجٛبَبد

 أ. انذساعبد انًكزجٛخ

 :رُ الاػزّبد ػٍٝ عّغ اٌج١بٔبد اٌضب٠ٛٔخ ِٓ ِقبدس ِٛصٛلخ، ؽٍّذ

 ًِمبلاد ػ١ٍّخ ِٕؾٛسح فٟ ِغلاد ِؾىّخ ِض: Agricultural Systemsٚ ،Nature 

Sustainability. 

 رمبس٠ش ِٕظّبد د١ٌٚخ: FAO ،ٌٟٚاٌجٕه اٌذ ،GSMA. 

 اٌضساػخ اٌزو١خ ٚاٌزؾٛي اٌشلّٟ اٌضساػٟ سعبئً ِبعغز١ش ٚدوزٛساٖ ؽٛي. 
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 ة. رحهٛم ثٛبَبد يٍ رغبسة دٔنٛخ

فٟ اٌضساػخ،  IoT ٚAI رُ اعزخذاَ ث١بٔبد ١ِذا١ٔخ ِٕؾٛسح ؽٛي رغبسة ٔبعؾخ ٌزطج١ك

 :ِضً

 ِؾشٚع "Smart Agriculture" فٟ سٚأذا (World Bank, 2019). 

 ثشٔبِظ "Precision Agriculture" فٟ ٌٕ٘ٛذا (FAO, 2021). 

 رطج١مبد اٌشٞ اٌزوٟ فٟ إٌٙذ (Patel et al., 2021). 

 ػُٛخ انجحش )انذٔل انؼشثٛخ(

 :سوضد اٌذساعخ ػٍٝ رؾ١ًٍ ؽبلاد ِٓ دٚي ػشث١خ راد أٚمبع صساػ١خ ِزٕٛػخ

 10ػشث١خ ِٓ ؽ١ش اٌّغبؽخ اٌضساػ١خ، ٚرّضً اٌضساػخ  ٌىٛٔٙب أوجش دٌٚخ :يظش ِٓ %

 .إٌبرظ اٌّؾٍٟ

 زٗ فٟ اٌشلّٕخ اٌضساػ١خ، خبفخ ِؾشٚع "اٌضساػخ اٌشل١ّخثغجت رغشث :انًغشة". 

 0262ٌزج١ٕٙب ِجبدساد "اٌضساػخ اٌزو١خ" مّٓ سؤ٠خ  :انغؼٕدٚخ. 

 ٌ١بد اٌشٞ اٌؾذ٠شثغجت ِؼبٔبرٗ ِٓ ؽؼ اٌّٛاسد اٌّبئ١خ ٚاػزّبدٖ ػٍٝ رمٕ :الأسد. 

 يزغٛشاد انذساعخ

 :أ. انًزغٛشاد الالزظبدٚخ

 )ْالإٔزبع١خ اٌضساػ١خ )و١ّخ اٌّؾبف١ً / اٌفذا. 

 )رىب١ٌف الإٔزبط )أعّذح، ١ِبٖ، ػّبٌخ. 

 )ٕٞٛدخً اٌّضاسػ١ٓ )فبفٟ اٌشثؼ اٌغ. 

 :ة. انًزغٛشاد الاعزًبػٛخ

 ٟفشؿ اٌؼًّ فٟ اٌمطبع اٌضساػ. 

 ِٓغزٜٛ ِؼ١ؾخ اٌّضاسػ١. 

 وخ اٌّشأح اٌش٠ف١خِؾبس. 

 :ط. انًزغٛشاد انجٛئٛخ

 ٖاعزٙلان ا١ٌّب. 

 اعزخذاَ اٌّج١ذاد ٚالأعّذح. 

 أعبنٛت انزحهٛم

 أ. رحهٛم انجٛبَبد انكًٛخ

رُ رؾ١ًٍ اٌج١بٔبد الإؽقبئ١خ اٌّزؼٍمخ ثأزبع١خ اٌّؾبف١ً، اعزٙلان ا١ٌّبٖ، ٚاٌذخً 

طج١ك أعب١ٌت رؾ١ًٍ اٌزجب٠ٓ ، ِغ رSPSS ٚExcel اٌضساػٟ ثبعزخذاَ ثشاِظ ئؽقبئ١خ ِضً

 ,Field) ٚاخزجبساد اٌّزٛعطبد ٌّمبسٔخ رأص١ش اٌزم١ٕبد اٌؾذ٠ضخ ِمبثً الأعب١ٌت اٌزم١ٍذ٠خ

2018). 
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 ة. رحهٛم انجٛبَبد انُٕػٛخ

رُ رؾ١ًٍ اٌّلاؽظبد اٌّغزخٍقخ ِٓ اٌزمبس٠ش ا١ٌّذا١ٔخ ٌزؾذ٠ذ أؼىبعبد اٌزم١ٕبد 

 سػ١ٓ، ثبعزخذاَ أعٍٛة رؾ١ًٍ اٌّنّْٛاٌزو١خ ػٍٝ اٌؼّبٌخ ِٚغزٜٛ ِؼ١ؾخ اٌّضا

(Content Analysis). 

ب فٟ اعزخذاَأعُش٠ذ ِمبسٔخ ث١ٓ اٌذٚي اٌؼشث١ ، IoT ٚAI خ ٚاٌذٚي اٌّزمذِخ اٌزٟ ؽممذ ٔغبؽ 

 .ٌّؼشفخ اٌفغٛاد، ٚرؾذ٠ذ اٌؼٛاًِ اٌزٟ عبّ٘ذ فٟ ٔغبػ رٍه اٌزغبسة

 :ٚاعٙذ اٌذساعخ ثؼل اٌزؾذ٠بد، ِٕٙب

 أغٍت الأثؾبس اٌّٛصمخ ؽٛي :ٛخَذسح انذساعبد انؼشث IoT ٚAI  ٍٝفٟ اٌضساػخ رشوض ػ

 .أٚسٚثب ٚآع١ب

 مؼف رٛفش ئؽقبءاد دل١مخ ؽٛي اعزخذاَ اٌزىٌٕٛٛع١ب فٟ  :يحذٔدٚخ انجٛبَبد انشعًٛخ

 .اٌضساػخ اٌؼشث١خ

 اخزلاف ِغزٜٛ اٌزؾٛي اٌشلّٟ ث١ٓ دٚي اٌخ١ٍظ ٚاٌذٚي الألً  :رجبٍٚ انجُٛخ انزحزٛخ

ا  ٛ ّٔ. 

ضاَ ثبٌّؼب١٠ش الأوبد١ّ٠خ فٟ عّغ اٌج١بٔبد ٚرؾ١ٍٍٙب، ِغ اٌزؾمك ِٓ ِٛصٛل١خ رُ الاٌز

 .APA ػزّبد ػٍٝ الالزجبط اٌؼٍّٟ ٚفك ٔظبَاٌّقبدس، ٚالا

٠ّضً ٘زا الإهبس إٌّٙغٟ أداح ِزىبٍِخ ٌفؾـ اٌؼلالخ ث١ٓ اٌزىٌٕٛٛع١ب اٌضساػ١خ ٚاٌز١ّٕخ 

ع اٌمشاس ِٓ رق١ُّ ؽٍٛي لبئّخ ػٍٝ الالزقبد٠خ ٚالاعزّبػ١خ، ثّب ٠ُّىٓ اٌجبؽض١ٓ ٚفٕب

 .ث١بٔبد دل١مخ

 انًزٍ

 انزحٕل انشلًٙ فٙ انمطبع انضساػٙ: َظشح ػبيخ (1

ا فٟ اٌؼمٛد الأخ١شح، ٔز١غخ اٌزطٛس فٟ  ؽٙذ اٌمطبع اٌضساػٟ اٌؼبٌّٟ رؾٛلا  سل١ّ ب وج١ش 

ػ١ٓ ٘زٖ اٌزم١ٕبد ِىّٕذ اٌّضاس .(IoT) ٚئٔزشٔذ الأؽ١بء (AI) رم١ٕبد اٌزوبء الافطٕبػٟ

ِٓ ِشالجخ اٌؼ١ٍّبد اٌضساػ١خ ٚرؾغ١ٓ الإٔزبع١خ ثبعزخذاَ أٔظّخ اعزؾؼبس رو١خ، ٚرؾ١ًٍ 

 .(Wolfert et al., 2017) اٌج١بٔبد اٌنخّخ، ٚػ١ٍّبد اٌشٞ اٌزوٟ

 رؼشٚف ئَزشَذ الأشٛبء ٔانزكبء الاططُبػٙ

 ئَزشَذ الأشٛبء (IoT):  ًػجش ؽجىخ ِٓ الأعٙضح اٌزو١خ، ِضً اٌّغزؾؼشاد، اٌزٟ رزق

 .(Elijah et al., 2018) الإٔزشٔذ ٌغّغ ث١بٔبد ػٓ اٌزشثخ، اٌطمظ، ّٚٔٛ اٌّؾبف١ً

 ٙانزكبء الاططُبػ (AI):  أٔظّخ ؽبعٛث١خ رؾًٍُ اٌج١بٔبد لاعزخلاؿ لشاساد

ٚرٛلؼبد، ِضً اٌزٕجإ ثبٌّؾبف١ً، رؾخ١ـ الأِشاك إٌجبر١خ، ٚرؾغ١ٓ ػ١ٍّبد 

 .(Basso & Antle, 2020) اٌضساػخ

 فٙ انضساػخ IoT ٔAI ثٍٛانزكبيم 

ء الافطٕبػٟ ػٍٝ عّغ اٌج١بٔبد ِٓ اٌؾمٛي، ث١ّٕب ٠غزخذَ اٌزوب IoT رؼًّ رم١ٕبد

٘زٖ اٌج١بٔبد ٌزؾ١ٍٍٙب ٚرمذ٠ُ رٛف١بد، ِضً رؾذ٠ذ و١ّخ ا١ٌّبٖ إٌّبعجخ، ٚرٛلغ الأِشاك لجً 

 .(Wolfert et al., 2017) ظٙٛس٘ب
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 ػهٗ الإَزبعٛخ انضساػٛخ IoT ٔAI رأصٛش( 2

 حغٍٛ كفبءح اعزخذاو انًٕاسدر

 ِأظٙشد دساعخ فٟ إٌٙذ أْ رطج١ك أٔظّخ اٌشٞ اٌزوٟ لًٍ اعزٙلان ا١ٌّبٖ ثٕغجخ  :انًٛب

62% (Patel et al., 2021). 

 ثبعزخذاَ أعٙضح الاعزؾؼبس، رّىٓ اٌّضاسػْٛ فٟ ٌٕ٘ٛذا ِٓ رم١ًٍ اعزخذاَ  :الأعًذح

 .(Klerkx et al., 2019) %، ِّب سفغ الإٔزبع١خ02الأعّذح ثٕغجخ 

 رمهٛم انخغبئش

ا. فٟ اٌجشاص  ٠ً، أعّٙذ أٔظّخاٌزوبء الافطٕبػٟ ٠غبػذ فٟ اوزؾبف ا٢فبد ِجىش 

AI  02فٟ خفل خغبئش ِؾقٛي اٌؾّن١بد ثٕغجخ% (Ferreira et al., 2020). 

 IoT ٔAI الأصش الالزظبد٘ نزمُٛبد( 3

 رمهٛم ركبنٛف الإَزبط

أٔظّخ الاعزؾؼبس ٚاٌزوبء الافطٕبػٟ فٟ  فٟ اٌٛلا٠بد اٌّزؾذح، عبُ٘ اعزخذاَ

 .(Dutt, 2017) %02رم١ًٍ رىٍفخ اٌؼّبٌخ ٚاٌّٛاد ثٕغجخ 

 صٚبدح دخم انًضاسػٍٛ

 %02فٟ سٚأذا، أدٜ رطج١ك اٌضساػخ اٌزو١خ ئٌٝ ص٠بدح دخً اٌّضاسػ١ٓ ثٕغجخ 

(World Bank, 2019). 

 رحغٍٛ عٕدح انًحبطٛم

فطٕبػٟ فٟ رم١١ُ عٛدح اٌّؾبف١ً ئٌٝ فٟ أعزشا١ٌب، أدٜ اعزخذاَ اٌزوبء الا

 .(Smith et al., 2020) رؾغ١ٓ فبدساد إٌّزغبد اٌضساػ١خ

 IoT ٔAI الأصش الاعزًبػٙ نزمُٛبد( 4

 رحغٍٛ يغزٕٖ انًؼٛشخ

  18فٟ ِقش، ِؾشٚع اٌشٞ اٌؾذ٠ش عبُ٘ فٟ رؾغ١ٓ دخً اٌّضاسػ١ٓ ثٕغجخ %

 .(0201)ٚصاسح اٌضساػخ، 

 ٔظّخ اٌزو١خ ئٌٝ رم١ًٍ ٘ذس اٌّؾبف١ً، ِّب أؼىظ ئ٠غبث ب فٟ اٌّغشة، أدٜ اعزخذاَ الأ

 .ػٍٝ دخً اٌّضاسػ١ٓ

 رمهٛض انفغٕح انشلًٛخ

أْ سلّٕخ اٌضساػخ رغبػذ فٟ سثو  GSMA (2020) أظٙشد دساعخ ٌـ

 .اٌّضاسػ١ٓ ثبلأعٛاق، ِّب ٠مًٍ ِٓ اٌفغٛح ث١ٓ إٌّبهك اٌش٠ف١خ ٚاٌؾنش٠خ

 انًخبٔف الاعزًبػٛخ

 ١ش دساعخ فٟ إٌٙذ ئٌٝ أْ الأرّزخ لٍقذ اٌٛظبئف اٌضساػ١خ ثٕغجخ فمذاْ اٌٛظبئف: رؾ

12% (Glover et al., 2019). 

  ٝاٌّضاسػ١ٓ ِٓ فؼٛثخ اعزخذاَ 22اٌؾبعخ ٌٍزأ١ً٘ اٌشلّٟ: فٟ اٌّغشة، اؽزى ِٓ %

 .(FAO, 2021) الأعٙضح اٌزو١خ
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 IoT ٔAI انزحذٚبد أيبو رطجٛك( 5

 ػؼف انجُٛخ انزحزٛخ

% ِٓ اٌمشٜ اٌؼشث١خ رفزمش ئٌٝ 02( ئٌٝ أْ 0202ه اٌذٌٟٚ )رؾ١ش ث١بٔبد اٌجٕ

 .الإٔزشٔذ، ِّب ٠ؾذ ِٓ لذسح اٌّضاسػ١ٓ ػٍٝ اعزخذاَ ٘زٖ اٌزم١ٕبد

 اسرفبع انزكبنٛف

دٚلاس أِش٠ىٟ  2222ٚ 6222رىٍفخ رشو١ت أٔظّخ اٌشٞ اٌزوٟ رزشاٚػ ث١ٓ 

 .(World Bank, 2020) ٌٍّضسػخ اٌقغ١شح

 ػؼف انٕػٙ

% ِٓ اٌّضاسػ١ٓ ٌُ ٠غّؼٛا ِٓ لجً 02ِقش أْ  أظٙشد دساعخ فٟ

 .(CAPMAS, 2020) ثزم١ٕبد اٌزوبء الافطٕبػٟ

 رغبسة دٔنٛخ َبعحخ (6

 ْٕنُذا

  ثبعزخذاَ أٔظّخ الاعزؾؼبس22خفل اعزٙلان ا١ٌّبٖ ثٕغجخ % (Klerkx et al., 

2019). 

  62ص٠بدح ئٔزبط اٌجطبهظ ثٕغجخ%. 

 انُٓذ

 ٚص٠بدح الإٔزبع١خ 02عزٙلان ا١ٌّبٖ ثٕغجخ ٔظبَ اٌشٞ اٌزوٟ عبػذ فٟ رم١ًٍ ا ،%

 .(Patel et al., 2021) %02ثٕغجخ 

 سٔاَذا

  02ِؾشٚع اٌضساػخ اٌزو١خ سفغ دخً اٌّضاسػ١ٓ ثٕغجخ% (World Bank, 

2019). 

 فٙ انذٔل انؼشثٛخ IoT ٔAI رطجٛك( 7

 يظش

  ثٕغجخ %، ٚص٠بدح الإٔزبع١خ 62ِؾشٚع اٌشٞ اٌؾذ٠ش: رم١ًٍ اعزٙلان ا١ٌّبٖ ثٕغجخ

 .(0201% )ٚصاسح اٌضساػخ اٌّقش٠خ، 12

 انًغشة

 اٌّٛاسد ٚسفغ دخً اٌّضاسػ١ِٓؾشٚع "اٌضساػخ اٌشل١ّخ": رؾغ١ٓ اعزخذا َ 

(FAO, 2021). 

 انغؼٕدٚخ

  اعزخذاَ اٌزوبء الافطٕبػٟ فٟ صساػخ اٌطّبهُ رؾذ اٌقٛة أدٜ ئٌٝ ص٠بدح

 .(Alreshidi, 2020) %02الإٔزبط ثٕغجخ 
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 آفبق انًغزمجم( 8

 "انزحٕل َحٕ "انًضسػخ انزكٛخ

 اعزخذاَ اٌشٚثٛربد فٟ اٌؾقبد. 

 رط٠ٛش رطج١مبد ِخققخ ٌٍّضاسػ١ٓ اٌؼشة. 

 

 رؼضٚض انششاكخ ثٍٛ انمطبػٍٛ انؼبو ٔانخبص

 ٓر٠ًّٛ فغبس اٌّضاسػ١. 

 رذس٠ت اٌّضاسػ١ٓ ػٍٝ اٌزم١ٕبد اٌشل١ّخ. 

 الاعزذايخ انجٛئٛخ( 9

 رمهٛم اعزٓلان انًٛبِ

 ّ02خ اٌشٞ اٌزوٟ اعزٙلان ا١ٌّبٖ ثٕغجخ فٟ اٌّغشة، لٍٍذ أٔظ% (FAO, 

2022). 

 رمهٛم اعزخذاو انًجٛذاد

 62، لٍٍذ أٔظّخ رؾ١ًٍ اٌزشثخ اٌزو١خ اعزخذاَ اٌّج١ذاد ثٕغجخ فٟ أعزشا١ٌب% 

(Smith et al., 2020). 

 انًٕاصَخ ثٍٛ انزكُٕنٕعٛب ٔانؼًبنخ( 11

 انزذسٚت ٔانزأْٛم

 ّٟثشاِظ ٌشفغ ٚػٟ اٌّضاسػ١ٓ اٌشل. 

 دِظ اٌؼّبي اٌضساػ١١ٓ فٟ ف١بٔخ الأٔظّخ اٌزو١خ. 

  انُزبئظ انؼبيخ

رحغٍٛ الإَزبعٛخ انضساػٛخ ثبعزخذاو رمُٛبد ئَزشَذ الأشٛبء ٔانزكبء  -1

 الاططُبػٙ

 (AI) ٚاٌزوبء الافطٕبػٟ (IoT) أظٙشد إٌزبئظ أْ اعزخذاَ ئٔزشٔذ الأؽ١بء

اٌّؾبف١ً اٌضساػ١خ. ٚفم ب فٟ اٌمطبع اٌضساػٟ أدٜ ئٌٝ ص٠بدح ٍِؾٛظخ فٟ ئٔزبع١خ 

الاعزؾؼبس ، فمذ عبّ٘ذ رم١ٕبد (FAO, 2022) ٌزمش٠ش ِٕظّخ الأغز٠خ ٚاٌضساػخ

اٌزوٟ ٚاٌزوبء الافطٕبػٟ فٟ رؾغ١ٓ وفبءح ػ١ٍّبد اٌشٞ، ِب أدٜ ئٌٝ ص٠بدح ئٔزبع١خ 

ب فٟ اٌذٚي اٌزٟ رؼبٟٔ 62-02اٌّؾبف١ً ثٕغجخ  % فٟ اٌؼذ٠ذ ِٓ إٌّبهك، خقٛف 

 .ِٓ ؽؼ ا١ٌّبٖ

٠ٛمؼ ٔغجخ ص٠بدح الإٔزبع١خ اٌضساػ١خ ثؼذ اعزخذاَ رم١ٕبد اٌزوبء  1اٌؾىً 

الافطٕبػٟ  ٚئٔزشٔذ الأؽ١بء فٟ اٌٛلا٠بد اٌّزؾذح، ٌٕ٘ٛذا، ِقش، ٚاٌٍّّىخ اٌؼشث١خ 

اٌغؼٛد٠خ، ٚ ٠ؼشك ٔغجخ ص٠بدح الإٔزبع١خ اٌضساػ١خ ثؼذ اعزخذاَ رم١ٕبد اٌزوبء 

(. FAO, 2022ظّخ الأغز٠خ ٚاٌضساػخ )الافطٕبػٟ ٚئٔزشٔذ الأؽ١بء ٚفم ب ٌّٕ
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٠ٛمؼ ٘زا اٌؾىً و١ف عبّ٘ذ ٘زٖ اٌزم١ٕبد فٟ رؾغ١ٓ وفبءح الإٔزبط اٌضساػٟ فٟ 

وً ِٓ اٌٛلا٠بد اٌّزؾذح، ٌٕ٘ٛذا، ِقش، ٚاٌٍّّىخ اٌؼشث١خ اٌغؼٛد٠خ. عغٍذ ٌٕ٘ٛذا 

% ثفنً اعزخذاِٙب اٌّىضف ٌٍضساػخ اٌزو١خ، ر١ٍٙب اٌٛلا٠بد 62أػٍٝ ص٠بدح ثٕغجخ 

ا ِقش ثٕغجخ 00%، صُ اٌغؼٛد٠خ ثٕغجخ 02اٌّزؾذح ثٕغجخ  %. رؼىظ 18%، ٚأخ١ش 

٘زٖ الأسلبَ دٚس الاعزضّبس فٟ اٌزىٌٕٛٛع١ب اٌضساػ١خ فٟ رؾغ١ٓ الإٔزبع١خ، ؽ١ش أْ 

اٌذٚي اٌزٟ رّزٍه ث١ٕخ رؾز١خ ل٠ٛخ ٚع١بعبد داػّخ ؽممذ ص٠بداد أوجش ِمبسٔخ ثبٌذٚي 

 اٌزم١ٕبد.اٌزٟ لا رضاي فٟ ِشاؽً رجٕٟ ٘زٖ 

 
اَزشَذ الاشٛبء  ٛبدثؼذ اعزخذاو رمُ ٛخانضساػ ٛخالإَزبع ٚبدح: َغجخ ص1انشكم 

 ٔانزيبء الاططُبػٙ

 (رمهٛم اعزٓلان انًٕاسد انضساػٛخ )انًٛبِ ٔالأعًذح -2

عبّ٘ذ فٟ خفل  IoT عزخذاَأوذد اٌذساعبد أْ أٔظّخ اٌشٞ اٌزوٟ ثب

وّب أْ  .(Patel et al., 2021) %22% ئٌٝ 62اعزٙلان ا١ٌّبٖ ثٕغجخ رزشاٚػ ث١ٓ 

اعزخذاَ اٌزوبء الافطٕبػٟ فٟ رؾ١ًٍ اٌزشثخ ِىّٓ اٌّضاسػ١ٓ ِٓ رم١ًٍ اعزخذاَ 

%، ِّب عبُ٘ فٟ خفل اٌزىب١ٌف اٌزؾغ١ٍ١خ 62الأعّذح ٚاٌّج١ذاد ثٕغجخ رقً ئٌٝ 

 .ٚؽّب٠خ اٌج١ئخ

٠مبسْ ث١ٓ و١ّخ ا١ٌّبٖ ٚالأعّذح اٌّغزخذِخ لجً ٚثؼذ رطج١ك رم١ٕبد  0اٌؾىً 

(، ٚ ٠ٛمؼ أخفبك اعزٙلان ا١ٌّبٖ IoT( ٚئٔزشٔذ الأؽ١بء )AIاٌزوبء الافطٕبػٟ )

 Klerkx etٚالأعّذح ثؼذ رطج١ك رم١ٕبد اٌزوبء الافطٕبػٟ ٚئٔزشٔذ الأؽ١بء، ٚفم ب ٌـ 

al. (2019٠ٛمؼ ٘زا اٌؾىً اٌف  .) شق ث١ٓ و١ّخ اٌّٛاسد اٌّغزخذِخ لجً ٚثؼذ رطج١ك

% ثؼذ 62اٌزم١ٕبد اٌزو١خ، ؽ١ش أظٙشد اٌج١بٔبد أخفبك اعزٙلان ا١ٌّبٖ ثٕغجخ 

رطج١ك أٔظّخ اٌشٞ اٌزوٟ اٌزٟ رؼزّذ ػٍٝ رؾ١ًٍ ث١بٔبد اٌزشثخ ٚاٌطمظ. وّب ؽٙذ 
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ب ثٕغجخ  اٌزٟ رؾذد  % ٔز١غخ ٌزم١ٕبد الاعزؾؼبس اٌزو١خ02اعزخذاَ الأعّذح أخفبم 

اٌى١ّخ اٌذل١مخ اٌّطٍٛثخ ٌىً ِؾقٛي. ٠إوذ ٘زا اٌؾىً أْ اعزخذاَ اٌزوبء الافطٕبػٟ 

ٚئٔزشٔذ الأؽ١بء ٠غبُ٘ فٟ رؼض٠ض الاعزذاِخ اٌضساػ١خ، ِٓ خلاي رشؽ١ذ اعزٙلان 

 اٌّٛاسد اٌطج١ؼ١خ ٚرم١ًٍ اٌٙذس.

 
اَزشَذ الاشٛبء ٔانزكبء  : اَخفبع اعزٓلان انًٛبِ ٔالأعًذح ثؼذ رطجٛك2انشكم 

 الاططُبػٙ

 

 صٚبدح دخم انًضاسػٍٛ ٔرحغٍٛ انٕػغ الالزظبد٘ -3

فٟ سٚأذا، أدٜ اعزخذاَ رطج١مبد اٌزوبء الافطٕبػٟ ٌّشالجخ اٌّؾبف١ً ئٌٝ 

أعُٙ  فٟ ِقش، .(World Bank, 2019) %02ص٠بدح دخً اٌّضاسػ١ٓ ثٕغجخ 

% )ٚصاسح اٌضساػخ 18ِؾشٚع اٌشٞ اٌؾذ٠ش فٟ سفغ دخً اٌّضاسػ١ٓ ثٕغجخ 

 .)0201اٌّقش٠خ، 

٠ٛمؼ ٔغجخ ص٠بدح دخً اٌّضاسػ١ٓ فٟ سٚأذا، ِقش، ٚإٌٙذ ثؼذ  6اٌؾىً 

اعزخذاَ اٌزم١ٕبد اٌزو١خ ٚ ٠ؼشك رأص١ش اعزخذاَ اٌزىٌٕٛٛع١ب اٌضساػ١خ ػٍٝ دخً 

(، ؽ١ش ٠مبسْ ث١ٓ دخً 0210ٌجٕه اٌذٌٟٚ )اٌّضاسػ١ٓ، اعزٕبد ا ئٌٝ رمش٠ش ا

اٌّضاسػ١ٓ فٟ سٚأذا، ِقش، ٚإٌٙذ لجً ٚثؼذ رجٕٟ رم١ٕبد اٌضساػخ اٌزو١خ. أظٙشد 

%، ر١ٍٙب إٌٙذ ثٕغجخ 62اٌج١بٔبد أْ سٚأذا عغٍذ أػٍٝ ص٠بدح فٟ اٌذخً ثٕغجخ 

ػزّبد %. رؼىظ ٘زٖ إٌزبئظ اٌفٛائذ الالزقبد٠خ اٌّجبؽشح لا00%، صُ ِقش ثٕغجخ 08

اٌزوبء الافطٕبػٟ ٚئٔزشٔذ الأؽ١بء فٟ اٌضساػخ، ؽ١ش ٠إدٞ رؾغ١ٓ الإٔزبع١خ 

ٙذس ئٌٝ ص٠بدح اٌذخً اٌضساػٟ. وّب رؾ١ش ئٌٝ أْ اٌذٚي اٌزٟ رمذَ ثشاِظ دػُ ٚرم١ًٍ اٌ
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ٚرذس٠ت ٌٍّضاسػ١ٓ رؾمك ٔزبئظ ئ٠غبث١خ أعشع ِمبسٔخ ثزٍه اٌزٟ رفزمش ئٌٝ 

 ضساػخ.اعزشار١غ١بد اٌزؾٛي اٌشلّٟ فٟ اٌ

 
 : رأصٛش اعزخذاو انزكُٕنٕعٛب انضساػٛخ ػهٗ دخم انًضاسػٍٛ 3انشكم 

 

 رؼضٚض الأيٍ انغزائٙ -4

عبّ٘ذ رم١ٕبد اٌزوبء الافطٕبػٟ فٟ رؾغ١ٓ اٌزٕجإ ثأزبط اٌّؾبف١ً، ِّب ِىٓ 

أفنً ٌزٛف١ش اٌّٛاد اٌغزائ١خ. ػٍٝ عج١ً اٌّضبي، عبػذ اٌؾىِٛبد ِٓ اٌزخط١و ثؾىً 

رطج١ك اٌزوبء الافطٕبػٟ فٟ إٌٙذ ػٍٝ رم١ًٍ اٌفغٛح ث١ٓ اٌؼشك ٚاٌطٍت ػٍٝ 

 .(Patil & Kale, 2016) الأسص، ِّب ػضص الأِٓ اٌغزائٟ اٌّؾٍٟ

٠ٛمؼ رؾغٓ دلخ اٌزٕجإ ثأزبط اٌّؾبف١ً لجً ٚثؼذ رطج١ك اٌزوبء   0اٌؾىً 

ٚ ٠ٛمؼ و١ف رؾغٕذ دلخ اٌزٕجإ ثأزبط اٌّؾبف١ً ثؼذ رطج١ك اٌزوبء  الافطٕبػٟ

(. ٠ج١ٓ ٘زا اٌؾىً أْ دلخ اٌزٛلؼبد وبٔذ 2021) .Patel et alالافطٕبػٟ، ٚفم ب ٌـ 

% ثؼذ رطج١ك 02% فمو لجً اعزخذاَ اٌزوبء الافطٕبػٟ، ٌىٕٙب اسرفؼذ ئٌٝ 22

وبء الافطٕبػٟ ػٍٝ رؾ١ًٍ ث١بٔبد اٌزم١ٕبد اٌزو١خ. ٠ؼىظ ٘زا اٌزؾغٓ اٌىج١ش لذسح اٌز

اٌطمظ، اٌزشثخ، ّٚٔٛ اٌّؾبف١ً، ِّب ٠غّؼ ٌٍّضاسػ١ٓ ثبرخبر لشاساد صساػ١خ أوضش 

دلخ ٚوفبءح. رؾغ١ٓ دلخ اٌزٕجإ ثبلإٔزبط اٌضساػٟ ٠غبػذ فٟ رم١ًٍ اٌٙذس، رؾغ١ٓ 

اٌزخط١و اٌضساػٟ، ٚمّبْ رٛفش اٌّؾبف١ً ثى١ّبد ِٕبعجخ فٟ الأعٛاق، ِّب ٠ؾذ 

 .ٍجبد الأعؼبس ٠ٚؼضص الأِٓ اٌغزائِٟٓ رم
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 : رحغٍٛ انزُجإ ثاَزبط انًحبطٛم ثؼذ رطجٛك انزكبء الاططُبػٙ 4انشكم 

 انزأصٛش الاعزًبػٙ: رؼضٚض يغزٕٖ يؼٛشخ انًضاسػٍٛ ٔرمهٛم انفغٕح انشلًٛخ -5

ػٍٝ اعزخذاَ رطج١مبد اٌضساػخ اٌزو١خ فٟ سفغ ِغزٜٛ  عبّ٘ذ ثشاِظ اٌزذس٠ت

 .(World Bank, 2019) %62اٌٛػٟ اٌشلّٟ ث١ٓ اٌّضاسػ١ٓ فٟ سٚأذا ثٕغجخ 

وّب أدٜ ئدخبي ٘زٖ اٌزم١ٕبد ئٌٝ رؾغ١ٓ ظشٚف اٌؼًّ اٌضساػٟ، ٚرم١ًٍ اٌّخبهش 

 .اٌّشرجطخ ثبلأِشاك إٌجبر١خ

ث١ٓ اٌّضاسػ١ٓ فٟ سٚأذا لجً  ٠ٛمؼ رطٛس ِغزٜٛ اٌّؼشفخ اٌشل١ّخ 2اٌؾىً          

(. ٚ IoT( ٚئٔزشٔذ الأؽ١بء )AIٚثؼذ اٌزذس٠ت ػٍٝ رطج١مبد اٌزوبء الافطٕبػٟ )

٠ؼشك ٔغجخ ص٠بدح اٌٛػٟ اٌشلّٟ ث١ٓ اٌّضاسػ١ٓ ثؼذ اٌزذس٠ت ػٍٝ رطج١مبد اٌزوبء 

(. ٠ٛمؼ ٘زا اٌؾىً ِغزٜٛ 0210الافطٕبػٟ ٚئٔزشٔذ الأؽ١بء، ٚفم ب ٌٍجٕه اٌذٌٟٚ )

خ اٌشل١ّخ ٌذٜ اٌّضاسػ١ٓ فٟ سٚأذا لجً ٚثؼذ اٌزذس٠ت، ؽ١ش وبٔذ إٌغجخ اٌّؼشف

% ثؼذٖ. رإوذ ٘زٖ اٌج١بٔبد أ١ّ٘خ 82% فمو لجً اٌزذس٠ت، ٌىٕٙب اسرفؼذ ئٌٝ 62

اٌزذس٠ت فٟ رغش٠غ رجٕٟ اٌزم١ٕبد اٌزو١خ فٟ اٌضساػخ، ؽ١ش ٠غبُ٘ رٛف١ش اٌذٚساد 

فُٙ اٌّضاسػ١ٓ ٌى١ف١خ اعزخذاَ  اٌزؼ١ّ١ٍخ ٚالإسؽبد اٌضساػٟ اٌشلّٟ فٟ رؾغ١ٓ

شاِظ اٌزٛػ١خ اٌزىٌٕٛٛع١ب ٌزؼض٠ض ئٔزبع١زُٙ. وّب ٠ؾ١ش اٌؾىً ئٌٝ أْ الاعزضّبس فٟ ث

ٚاٌزذس٠ت ٠ّىٓ أْ ٠ىْٛ ٌٗ رأص١ش ٍِّٛط فٟ دػُ اٌزؾٛي اٌشلّٟ فٟ اٌمطبع 

 .اٌضساػٟ، ِّب ٠نّٓ رؾم١ك ألقٝ اعزفبدح ِٓ ٘زٖ اٌزم١ٕبد
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 : َغجخ صٚبدح انٕػٙ انشلًٙ ثٍٛ انًضاسػٍٛ ثؼذ انزذسٚت ػهٗ رطجٛمبد5انشكم 

IoT ٔAI  

 

 حًبٚخ انجٛئخ ٔرحمٛك الاعزذايخ انضساػٛخ -6

عبّ٘ذ فٟ رم١ًٍ اعزخذاَ اٌّج١ذاد  IoT ٚAI أصجزذ اٌزغبسة أْ رم١ٕبد

الأجؼبصبد اٌىشث١ٔٛخ إٌبرغخ ػٓ اٌؼ١ٍّبد اٌضساػ١خ  %، ٚرم62ً١ٍاٌى١ّ١بئ١خ ثٕغجخ 

 .(Elijah et al., 2018) %02ثٕغجخ 

٠ٛمؼ ٔغجخ خفل اعزخذاَ اٌّج١ذاد ٚرم١ًٍ الأجؼبصبد اٌىشث١ٔٛخ ثؼذ  2اٌؾىً 

رطج١ك اٌضساػخ اٌزو١خ، ٠ٚٛمؼ ٔغجخ رم١ًٍ اعزخذاَ اٌّج١ذاد ٚالأجؼبصبد اٌىشث١ٔٛخ 

(. ٠ؾ١ش اٌؾىً ئٌٝ 2020) Basso & Antleخ، ٚفم ب ٌـ ثؼذ رطج١ك اٌضساػخ اٌزو١

% ثؼذ اعزخذاَ رم١ٕبد اٌزوبء الافطٕبػٟ اٌزٟ 02أخفبك اعزٙلان اٌّج١ذاد ثٕغجخ 

رؾذد أِبوٓ أزؾبس ا٢فبد ثذلخ، ِّب ٠مًٍ ِٓ اٌؾبعخ ئٌٝ سػ اٌّج١ذاد ثؾىً 

% ٔز١غخ 18ػؾٛائٟ. وّب أظٙشد اٌج١بٔبد أخفبك الأجؼبصبد اٌىشث١ٔٛخ ثٕغجخ 

لاعزخذاَ رم١ٕبد أوضش وفبءح فٟ اعزٙلان اٌطبلخ ٚرم١ًٍ الاػزّبد ػٍٝ اٌّؼذاد 

اٌضساػ١خ اٌزم١ٍذ٠خ اٌزٟ رغجت رٍٛص ب ث١ئ١ ب. رؼىظ ٘زٖ إٌزبئظ اٌفٛائذ اٌج١ئ١خ ٌٍضساػخ 

اٌزو١خ، ؽ١ش رغبُ٘ ٘زٖ اٌزم١ٕبد فٟ رؾغ١ٓ اعزذاِخ اٌؼ١ٍّبد اٌضساػ١خ ٚرم١ًٍ رأص١ش٘ب 

 ػٍٝ اٌج١ئخ.اٌغٍجٟ 
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 : رمهٛم اعزخذاو انًجٛذاد ٔالاَجؼبصبد انكشثَٕٛخ ثؼذ رطجٛك انضساػخ انزكٛخ 6انشكم 

 حهٛم شبيم نهُزبئظر

 أ. انًكبعت الالزظبدٚخ

  ٓ62% 02ٚص٠بدح الإٔزبع١خ اٌضساػ١خ ثٕغجخ رزشاٚػ ث١%. 

 02فل اٌزىب١ٌف اٌزؾغ١ٍ١خ ٌٍّضاسػ١ٓ ثٕغجخ رقً ئٌٝ خ%. 

  02% ئٌٝ 18ص٠بدح دخً اٌّضاسػ١ٓ، لا ع١ّب فٟ إٌّبهك اٌش٠ف١خ، ثٕغجخ %

 .ؽغت اٌزغشثخ ٚاٌذٌٚخ

 ة. انزحغٍٛ انجٛئٙ

  22% ئٌٝ 62رم١ًٍ اعزخذاَ ا١ٌّبٖ ثٕغجخ%. 

  62% ئٌٝ 02خفل اعزخذاَ الأعّذح ٚاٌّج١ذاد ثٕغجخ%. 

 02ٔجؼبصبد اٌىشث١ٔٛخ إٌبرغخ ػٓ الأٔؾطخ اٌضساػ١خ ثٕغجخ رم١ًٍ الا%. 

 ط. انزحٕلاد الاعزًبػٛخ

  ٌٝثؼذ اٌزذس٠ت62سفغ ِغزٜٛ ٚػٟ اٌّضاسػ١ٓ اٌشلّٟ ثٕغجخ رقً ئ %. 

 ٌّٕبهك اٌؾنش٠خ ٚاٌش٠ف١خ فٟ اٌٛفٛي ئٌٝ اٌزم١ٕبد اٌؾذ٠ضخرم١ٍـ اٌفغٛح ث١ٓ ا. 

 د. رؼضٚض الأيٍ انغزائٙ

  ثأزبط اٌّؾبف١ً، ِب عبػذ اٌؾىِٛبد ػٍٝ اٌزخط١و ثؾىً رؾغ١ٓ دلخ اٌزٕجإ

 .أوضش وفبءح

 ْـ. انزحذٚبد انًغزًشح

 :سغُ ٘زٖ إٌزبئظ الإ٠غبث١خ، لا رضاي ٕ٘بن رؾذ٠بد، ِٕٙب

 ٓاسرفبع رىٍفخ رطج١ك ٘زٖ اٌزم١ٕبد، خبفخ ثبٌٕغجخ ٌقغبس اٌّضاسػ١. 
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 خٔمـ اٌٛػٟ اٌزمٕٟ ٌذٜ وض١ش ِٓ اٌّضاسػ١ٓ فٟ اٌذٚي اٌؼشث١. 

 مؼف اٌج١ٕخ اٌزؾز١خ اٌشل١ّخ فٟ ثؼل إٌّبهك اٌش٠ف١خ. 

 انخلاطخ يٍ انُزبئظ انؼبيخ

فٟ اٌضساػخ ٠إدٞ ئٌٝ ِىبعت  IoT ٚAI ٠زنؼ ِٓ اٌزؾ١ًٍ أْ رطج١ك رم١ٕبد

خ ٚث١ئ١خ ٚامؾخ. ئلا أْ ٘زٖ اٌّىبعت رؼزّذ ػٍٝ رٛفش ث١ئخ داػّخ الزقبد٠خ ٚاعزّبػ١

 :رؾًّ

 ٌج١ٕخ اٌزؾز١خاعزضّبساد ؽى١ِٛخ ٌزؾذ٠ش ا. 

 ٓثشاِظ رذس٠ج١خ ٌزأ١ً٘ اٌّضاسػ١. 

 دػُ ِبٌٟ ٌقغبس اٌّضاسػ١ٓ ٌزغ١ًٙ رجٕٟ ٘زٖ اٌزم١ٕبد. 

 رٕطٛبد انجحش

ثٕبء  ػٍٝ ِب أظٙشرٗ ٔزبئظ اٌذساعخ ِٓ آصبس ئ٠غبث١خ لاعزخذاَ رم١ٕبد ئٔزشٔذ 

ػٍٝ الإٔزبع١خ اٌضساػ١خ، ِغزٜٛ ِؼ١ؾخ  (AI) ٚاٌزوبء الافطٕبػٟ (IoT) الأؽ١بء

اٌّضاسػ١ٓ، ٚرؾم١ك الاعزذاِخ اٌج١ئ١خ، رٛفٍذ اٌذساعخ ئٌٝ ِغّٛػخ ِٓ اٌزٛف١بد 

 .اٌزٟ ٠ّىٓ أْ رغبػذ فٟ رؼظ١ُ الاعزفبدح ِٓ ٘زٖ اٌزم١ٕبد فٟ اٌذٚي اٌؼشث١خ

 زٛخ انشلًٛخ فٙ انًُبؽك انشٚفٛخرؼضٚض انجُٛخ انزح -1

ٌؼشث١خ % ِٓ إٌّبهك اٌش٠ف١خ فٟ اٌذٚي ا02رؾ١ش اٌزمبس٠ش ئٌٝ أْ أوضش ِٓ 

ٌزٌه، رٛفٟ اٌذساعخ  .(GSMA, 2020) رؼبٟٔ ِٓ مؼف اٌزغط١خ اٌشل١ّخ

 :اٌؾىِٛبد اٌؼشث١خ ثبٌؼًّ ػٍٝ

 رٛع١غ ؽجىبد الإٔزشٔذ فٟ إٌّبهك اٌش٠ف١خ. 

 رؾغ١ٓ خذِبد الارقبي ٌزغ١ًٙ رؾغ١ً أعٙضح IoT. 

  رمذ٠ُ ؽٛافض ٌؾشوبد الارقبلاد ٌلاعزضّبس فٟ ؽجىبد اٌغ١ً اٌشاثغ

 .ٕبهك اٌضساػ١خٚاٌخبِظ ثبٌّ

 ئؽلاق ثشايظ ٔؽُٛخ نذػى انزحٕل انشلًٙ انضساػٙ -2

ِٓ اٌُّٙ أْ رزجٕٝ اٌؾىِٛبد ع١بعبد ٚامؾخ ٌزؾف١ض اٌّضاسػ١ٓ ػٍٝ اعزخذاَ 

 :ٓ خلاياٌزم١ٕبد اٌزو١خ. ٠ّٚىٓ رؾم١ك رٌه ِ

  مّٓ خطو اٌز١ّٕخ اٌّغزذاِخ” اٌضساػخ اٌزو١خ“ٚمغ اعزشار١غ١خ ٚه١ٕخ ٌـ. 

  ٌقغبس اٌّضاسػ١ٓ ٌؾشاء ِغزؾؼشاد ٚأعٙضحرٛف١ش لشٚك ١ِغشح IoT. 

 رمذ٠ُ ئػفبءاد مش٠ج١خ ٌٍّضاسع اٌزٟ رؼزّذ رم١ٕبد AI ٚIoT. 

 رٕفٛش انزذسٚت ٔانزأْٛم انشلًٙ نهًضاسػٍٛ -3

أصجزذ اٌذساعبد أْ ٔمـ اٌّؼشفخ اٌشل١ّخ ٠ّضً ػبئم ب سئ١غ١ ب أِبَ رجٕٟ 

 :ساعخ ثـٌزا، رٛفٟ اٌذ .(FAO, 2020) اٌزىٌٕٛٛع١ب فٟ اٌضساػخ
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  رٕظ١ُ ٚسػ ػًّ دٚس٠خ ٌٍّضاسػ١ٓ ؽٛي و١ف١خ اعزخذاَ رطج١مبد اٌزوبء

 .الافطٕبػٟ ٚأعٙضح الاعزؾؼبس

 دِظ ِٕب٘ظ "اٌضساػخ اٌزو١خ" فٟ اٌّؼب٘ذ اٌضساػ١خ ٚاٌغبِؼبد. 

 وز١جبد ٚدلائً ئسؽبد٠خ ثٍغخ ثغ١طخ رٕبعت اٌّضاسػ١ٓ غ١ش اٌّزؼ١ٍّٓ ئػذاد. 

 ٕٚش حهٕل صساػٛخ ركٛخرحفٛض انششكبد انُبشئخ ػهٗ رط -4

ا  اٌزغبسة اٌؼب١ٌّخ، ِضً ٌٕ٘ٛذا ٚإٌٙذ، أصجزذ أْ اٌؾشوبد إٌبؽئخ رٍؼت دٚس 

ٌزٌه،  .(Klerkx et al., 2019) ِؾٛس٠ ب فٟ رط٠ٛش ؽٍٛي ِؾ١ٍخ ِٕخفنخ اٌزىٍفخ

 :٠ُٛفٝ ثـ

 دػُ الاثزىبس فٟ لطبع اٌزىٌٕٛٛع١ب اٌضساػ١خ ػجش ؽبمٕبد أػّبي ِزخققخ. 

 ١ٓ اٌؼشة ػٍٝ رط٠ٛش رطج١مبدرؾغ١غ اٌّجشِغ IoT ٚAI  ٟرلائُ ث١ئخ اٌضساػخ ف

 .إٌّطمخ

 ٓئهلاق ِغبثمبد ٚه١ٕخ لأفنً ؽٍٛي سل١ّخ رخذَ اٌّضاسػ١. 

 قئَشبء يُظبد ئنكزشَٔٛخ نشثؾ انًضاسػٍٛ ثبلأعٕا -5

أظٙشد اٌذساعخ أْ اٌزوبء الافطٕبػٟ عبُ٘ فٟ رؾغ١ٓ ػ١ٍّخ اٌزغ٠ٛك 

 ,World Bank) ف١ً ٚرؾذ٠ذ اٌٛلذ الأٔغت ٌٍج١غاٌضساػٟ ػجش رؾ١ًٍ أعؼبس اٌّؾب

 :ٌزا، ٠ٛفٝ ثـ .(2019

 ئهلاق ِٕقبد ؽى١ِٛخ رشثو اٌّضاسػ١ٓ ِجبؽشح ثبٌّغزٍٙى١ٓ ٚالأعٛاق. 

 ًد اٌّضاسػ١ٓ ثزؾذ٠ضبد ١ِٛ٠خ ؽٛي أعؼبس اٌّؾبف١ ّٚ  .رٛف١ش رطج١مبد رضُ

 ػ١خاعزخذاَ رم١ٕبد اٌزوبء الافطٕبػٟ ٌزؾ١ًٍ اٌطٍت ػٍٝ إٌّزغبد اٌضسا. 

 رؼًٛى رطجٛمبد انش٘ انزكٙ -6

ا ٌٕذسح ا١ٌّبٖ فٟ إٌّطمخ اٌؼشث١خ، رٛفٟ اٌذساعخ ثزٛع١غ ٔطبق اعزخذاَ  ٔظش 

ٕغجخ رقً ئٌٝ أٔظّخ اٌشٞ اٌزوٟ اٌزٟ أصجزذ لذسرٙب ػٍٝ رم١ًٍ اعزٙلان ا١ٌّبٖ ث

22% (Patel et al., 2021). ٠ٚؾًّ رٌه: 

 بس اٌّضاسػ١ٓرٛف١ش ؽغِٛبد ِب١ٌخ ػٍٝ أٔظّخ اٌشٞ اٌزوٟ ٌقغ. 

  فشك ؽشٚه ػٍٝ ِؾشٚػبد الاعزقلاػ اٌضساػٟ اٌغذ٠ذح ثبعزخذاَ رم١ٕبد

 .اٌشٞ اٌؾذ٠ش

  ػمذ ؽشاوبد ث١ٓ اٌٛصاساد اٌضساػ١خ ٚؽشوبد اٌزم١ٕخ ٌزمذ٠ُ ؽٍٛي سٞ ِٕخفنخ

 .اٌزىٍفخ

 دػى انجحش انؼهًٙ ٔانزطٕٚش فٙ انًغبل انضساػٙ انشلًٙ -7

فٟ اٌضساػخ، ئلا أْ اٌجؾش اٌؼٍّٟ فٟ  IoT ٚAI سغُ اٌزمذَ اٌؼبٌّٟ فٟ اعزخذاَ

ٌزا، ٠ُٛفٝ  .(Elijah et al., 2018) اٌذٚي اٌؼشث١خ لا ٠ضاي ِؾذٚد ا فٟ ٘زا اٌّغبي

 :ثـ
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 د اٌزوبء الافطٕبػٟص٠بدح ر٠ًّٛ الأثؾبس اٌضساػ١خ اٌّشرجطخ ثزم١ٕب. 

 رؾغ١غ اٌغبِؼبد ػٍٝ ئعشاء دساعبد رطج١م١خ ؽٛي رأص١ش IoT  ػٍٝ الإٔزبع١خ

 .ػ١خاٌضسا

  دػُ ِشاوض اٌجؾٛس لإػذاد دساعبد ١ِذا١ٔخ ؽٛي رغبسة اٌّضاسػ١ٓ ِغ اٌزم١ٕبد

 .اٌزو١خ

 رأعٛظ طُبدٚك اعزضًبس صساػٙ سلًٙ -8

٠ّىٓ ئٔؾبء فٕبد٠ك اعزضّبس ِخققخ ٌذػُ اٌزؾٛي اٌشلّٟ فٟ اٌمطبع 

 :اٌضساػٟ، ثؾ١ش

 ا ٌٍّضاسػ١ٓ ٚاٌؾشوبد اٌقغ١شح  .رٛفش ر٠ّٛلا  ١ِغش 

 ٓاٌّضاسػ١ٓ ٌلاعزضّبس اٌغّبػٟ فٟ أعٙضح الاعزؾؼبس اٌزو١خ رؾغغ اٌزؼبْٚ ث١. 

  رُّٛي ِؾشٚػبد رط٠ٛش ؽٍٛي روبء افطٕبػٟ رلائُ اٌّؾبف١ً اٌضساػ١خ

 .اٌّؾ١ٍخ

 ػًبٌ انؼذانخ انشلًٛخ نهًضاسػٍٛ -9

رؼ١ّك اٌفغٛح اٌشل١ّخ، لا ثذ ِٓ اٌزأوذ أْ ٘زٖ اٌزم١ٕبد رقً ئٌٝ ع١ّغ ٌّٕغ 

اٌّضاسػ١ٓ فٟ إٌّبهك إٌبئ١خ. ٌزا، رٛفٟ اٌذساعخ  اٌّضاسػ١ٓ، ثّب فٟ رٌه فغبس

 :ثـ

 ٟئدساط ثٕذ "اٌؼذاٌخ اٌشل١ّخ" فٟ ع١بعبد اٌزؾٛي اٌشلّٟ اٌضساػ. 

 مّبْ ٚفٛي الأعٙضح اٌزو١خ ئٌٝ إٌّبهك إٌبئ١خ ثأعؼبس ِذػِٛخ. 

 رؾغ١غ اٌزؼب١ٔٚبد اٌضساػ١خ ػٍٝ رجٕٟ اٌزم١ٕبد اٌؾذ٠ضخ. 

 فٙ يغبل انضساػخ انزكٛخ رؼضٚض انزؼبٌٔ الإلهًٛٙ انؼشثٙ -11

ب رىب١ٍِ ب فٟ رجبدي اٌخجشاد ٚاٌّٛاسد ِٓ خلاي  :٠ّىٓ ٌٍذٚي اٌؼشث١خ أْ رزجٕٝ ٔٙغ 

 ٓئٔؾبء ؽجىخ ػشث١خ ٌٍضساػخ اٌزو١خ رنُ خجشاء ِٚضاسػ١. 

 ّشاد دٚس٠خ ؽٛي الاثزىبساد فٟ رم١ٕبدرٕظ١ُ ِإر IoT ٚAI اٌضساػ١خ. 

 اٌؼشث١خ رؾغ١غ رجبدي اٌجؾٛس اٌؼ١ٍّخ ث١ٓ اٌغبِؼبد. 

 خلاطخ انزٕطٛبد

فٟ اٌذٚي اٌؼشث١خ  IoT ٚAI رإوذ ٘زٖ اٌزٛف١بد أْ ٔغبػ رطج١ك رم١ٕبد

٠زطٍت رىبِلا  ث١ٓ رٛف١ش اٌج١ٕخ اٌزؾز١خ، اٌذػُ اٌّبٌٟ، اٌزذس٠ت، ٚاٌزؾف١ض ػٍٝ 

الاثزىبس. وّب ٠زطٍت اٌزؼبْٚ ث١ٓ اٌؾىِٛبد، اٌمطبع اٌخبؿ، ٚاٌغبِؼبد ٌنّبْ 

 .ّٟ ؽبًِرؾم١ك رؾٛي صساػٟ سل

 انخلاطخ

فٟ  (AI) ٚاٌزوبء الافطٕبػٟ (IoT) ٠ّضً اعزخذاَ رم١ٕبد ئٔزشٔذ الأؽ١بء

الأٔؾطخ اٌضساػ١خ رؾٛلا  ٔٛػ١ ب فٟ أعب١ٌت الإٔزبط اٌضساػٟ ػٍٝ ِغزٜٛ اٌؼبٌُ. ٚلذ 
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أظٙشد اٌذساعخ أْ ٘زٖ اٌزم١ٕبد لبدسح ػٍٝ ئؽذاس رغ١١شاد عزس٠خ فٟ اٌمطبع 

ّغزٜٛ الالزقبدٞ ِٓ خلاي ص٠بدح الإٔزبع١خ ٚخفل اٌضساػٟ، ١ٌظ فمو ػٍٝ اٌ

ب ػٍٝ اٌّغزٜٛ الاعزّبػٟ ػجش رؾغ١ٓ ِغزٜٛ ِؼ١ؾخ  اٌزىب١ٌف، ٌٚىٓ أ٠ن 

اٌّضاسػ١ٓ ٚرؼض٠ض الاعزذاِخ اٌج١ئ١خ. ِٚغ رٌه، فاْ رطج١ك ٘زٖ اٌزم١ٕبد فٟ اٌذٚي 

ٌؾىِٛبد اٌؼشث١خ لا ٠ضاي ٠ٛاعٗ اٌؼذ٠ذ ِٓ اٌزؾذ٠بد اٌزٟ رزطٍت عٙٛد ا ِىضفخ ِٓ ا

 .ٌخبؿٚاٌمطبع ا

 :فٟ اٌؼ١ٍّبد اٌضساػ١خ أدٜ ئٌٝ IoT ٚAI أظٙشد إٌزبئظ أْ اعزخذاَ رم١ٕبد

  ٍٛخبفخ فٟ اٌذٚي %31% 21ٔصٚبدح الإَزبعٛخ انضساػٛخ ثُغجخ رزشأػ ث ،

 .(FAO, 2022) اٌزٟ رؼبٟٔ ِٓ ظشٚف ِٕبخ١خ فؼجخ

  ٗاعزخذاَ ا١ٌّبٖ،  ، ِٓ خلاي رشؽ١ذ%25رمهٛم ركبنٛف الإَزبط ثُغجخ رظم ئن

 .(Patel et al., 2021) الأعّذح، ٚاٌّج١ذاد

  ٍٛٚفم ب ٌزغبسة ٚالؼ١خ %41% 18ٔسفغ دخم انًضاسػٍٛ ثُغجخ رزشأػ ث ،

؛ ٚصاسح اٌضساػخ World Bank, 2019) فٟ وً ِٓ سٚأذا ِٚقش ٚإٌٙذ

 .(0201اٌّقش٠خ، 

 :ػٍٝ اٌّغزٜٛ الاعزّبػٟ، عبّ٘ذ ٘زٖ اٌزم١ٕبد فٟ

 ٕخبفخ فغبس اٌّضاسػ١ٓ اٌز٠ٓ اعزفبدٚا ِٓ ٖ يؼٛشخ انًضاسػٍٛرحغٍٛ يغز ،

 .(Basso & Antle, 2020) رطج١مبد اٌشٞ اٌزوٟ ٚاٌزٕجإ ثأزبع١خ اٌّؾبف١ً

 ًٌٙذٜ اٌّضاسػ١ٓ فٟ اٌذٚي اٌزٟ اػزّذد ػٍٝ ثشاِظ  سفغ يغزٕٖ انٕػٙ انشل

 %62اٌزذس٠ت، ِضً سٚأذا، ؽ١ش اسرفغ ِغزٜٛ اٌّؼشفخ اٌشل١ّخ ثٕغجخ 

(World Bank, 2019). 

 ؽ١ش أفجؾذ اٌّغزّؼبد اٌش٠ف١خ أوضش رمهٛض انفغٕح ثٍٛ انشٚف ٔانحؼش ،

ب فٟ الالزقبد اٌشلّٟ، ٔز١غخ رٛفش رطج١مبد رغبػذُ٘ ػٍٝ رؾغ١ٓ الإٔزبط  أذِبع 

 .ٚاٌزغ٠ٛك

 :فٟ رؼض٠ض الاعزذاِخ اٌج١ئ١خ ِٓ خلاي IoT ٚAI أعّٙذ رم١ٕبد

  ػجش أٔظّخ اٌشٞ اٌزوٟ%51ئنٗ رمهٛم اعزٓلان انًٛبِ ثُغجخ رظم ، (Elijah 

et al., 2018). 

  ٍٛٔز١غخ %35% 25ٔرمهٛم اعزخذاو انًجٛذاد ٔالأعًذح ثُغجخ رزشأػ ث ،

 ,.Smith et al) الاػزّبد ػٍٝ رؾ١ًٍ ث١بٔبد اٌزشثخ ثٛاعطخ اٌزوبء الافطٕبػٟ

2020). 

  ٌؼ١ٍّبد ، ِٓ خلاي رؾغ١ٓ وفبءح ا%25رمهٛم الاَجؼبصبد انكشثَٕٛخ ثُغجخ

 .(Basso & Antle, 2020) اٌضساػ١خ



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

 د.وائل بدوي، ...اء والذكاء الاصطهاعي في الأثز الاقتصادي والاجتماعي لاستخدام إنترنت الأشي 

 

 33 

سغُ ٘زٖ اٌّىبعت، فاْ اٌذساعخ أظٙشد أْ ٕ٘بن رؾذ٠بد رؼشلً رؼ١ُّ ٘زٖ اٌزم١ٕبد 

 :فٟ اٌذٚي اٌؼشث١خ، ِٕٙب

 وٍفخ رشو١ت أٔظّخ :اسرفبع ركبنٛف انزأعٛظ IoT  ٌٝدٚلاس  2222رقً ئ

 ,World Bank) ٌٍّضسػخ اٌقغ١شح، ٚ٘ٛ ِب ٠فٛق لذسح فغبس اٌّضاسػ١ٓ

2020). 

 عىبْ اٌش٠ف فٟ اٌذٚي اٌؼشث١خ ٠ؼبْٔٛ  %40 :ػؼف انجُٛخ انزحزٛخ انشلًٛخ ِٓ

 .(GSMA, 2020) ِٓ مؼف خذِبد الإٔزشٔذ

 اٌّضاسػ١ٓ فٟ ثؼل اٌذٚي اٌؼشث١خ ٌُ  %70 :يحذٔدٚخ انًؼشفخ انزمُٛخ ِٓ

 .(FAO, 2019) ٠غّؼٛا ػٓ ِفب١ُ٘ اٌضساػخ اٌزو١خ

فٟ اٌضساػخ اٌؼشث١خ  IoT ٚAI ش أْ ٔغبػ رطج١ك رم١ٕبد٠زنؼ ِٓ رؾ١ًٍ ٔزبئظ اٌجؾ

 :٠ؼزّذ ػٍٝ

 رحغٍٛ انجُٛخ انزحزٛخ انشلًٛخ فٙ انًُبؽك انشٚفٛخ. 

 دػى طغبس انًضاسػٍٛ يبنٛبً نزغٓٛم الزُبء الأعٓضح انزكٛخ. 

 ئؽلاق ثشايظ رذسٚت يكضفخ نشفغ ٔػٙ انًضاسػٍٛ ثزمُٛبد انضساػخ انشلًٛخ. 

 ٌزط٠ٛش ؽٍٛي ٕيبد، انمطبع انخبص، ٔيشاكض انجحٕسرؼضٚض انششاكخ ثٍٛ انحك ،

 .صساػ١خ رو١خ رٕبعت ظشٚف اٌذٚي اٌؼشث١خ

رؾ١ش إٌزبئظ ئٌٝ أْ رم١ٕبد ئٔزشٔذ الأؽ١بء ٚاٌزوبء الافطٕبػٟ رُّضً 

ِغزمجً اٌمطبع اٌضساػٟ فٟ اٌذٚي اٌؼشث١خ، ؽ١ش ٠ّىٓ أْ رغبُ٘ ٘زٖ اٌزم١ٕبد فٟ 

خً، ٚؽّب٠خ اٌّٛاسد اٌطج١ؼ١خ. ِٚغ رٌه، فاْ رؾم١ك رؾم١ك الأِٓ اٌغزائٟ، رؾغ١ٓ اٌذ

٘زٖ اٌّىبعت ٠زطٍت رجٕٟ ع١بعبد ٚه١ٕخ ِزىبٍِخ رذػُ اٌزؾٛي اٌشلّٟ فٟ اٌضساػخ، 

 .ِغ اٌزشو١ض ػٍٝ ئؽشان اٌّضاسػ١ٓ فٟ ٘زٖ اٌؼ١ٍّخ ٌنّبْ اعزذاِخ إٌزبئظ
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Effect of climatic factors, gibberellic acid, mineral nutrients 

concentration on fruit splitting of Washington Navel orange 

and pomegranate (Punica granatum L.) in Egypt 

Abstract 

A field experiment was conducted during the 2019–2020 

and 2020–2021 seasons in private orchards of Washington Navel 

orange (C. sinensis) budded on sour orange (C. aurantium) 

rootstocks (20 years old) in Al-Dakahlia Governorate and 

Wonderful pomegranate (10 years old) in Al-Behera 

Governorate, Egypt. At the start of the study, the percentage of 

fruit splitting was assessed in four directions (north, east, west, 

and south) and at three canopy positions (upper, middle, and 

lower). Samples of Washington Navel orange and Wonderful 

pomegranate fruits, with and without splitting symptoms, were 

collected to determine calcium (Ca) and boron (B) content in the 

fruit peels. The experiment aimed to evaluate the effects of 

calcium chloride, boric acid and gibberellic acid on fruit splitting 

and fruit quality. Twenty-five trees of each fruit species were 

divided into five groups, and each group was sprayed three times 

at full bloom, 30 days and 60 days after full bloom with one of 

the following treatments: 150 ppm GA3, 2.0% calcium chloride 

(CaCl2·2H2O), 0.3% boric acid (H3BO3) and 150 ppm GA3 + 

2.0% CaCl2·2H2O + 0.3% boric acid. The results revealed that 

the highest rates of fruit splitting occurred in July, coinciding 

with high temperatures, intense solar radiation, and low relative 

humidity. Fruit splitting was more prevalent on the southern side 

and the lower canopy portion. Higher concentrations of calcium 

and boron were detected in the peels of non-split fruits compared 

to split ones. The combined treatment of 150 ppm GA3, 2.0% 

CaCl2·2H2O, and 0.3% boric acid was the most effective in 

reducing fruit splitting and enhancing yield and fruit quality of 

Washington Navel oranges and Wonderful pomegranates. 
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Therefore, this treatment is recommended to reduce fruit 

splitting and improve yield and quality parameters of 

Washington Navel orange and Wonderful pomegranate under 

experiment conditions. 

Key words: climatic factors, gibberellic acid, calcium, boron, 

splitting, Washington’ Navel orange, pomegranate 

 انمستخهص:

في  9190-9191و 9191-9102أجشيج حجشبت حمهيت خلال انًىسًيٍ 

 .Cسُت(  ) 91بساحيٍ خاصت يضسوػت  باشجاسانبشحمال ابىسشة واشُطٍ ) ػًش

sinensis يطؼى ػهً أصىل انبشحمال انبهذي انًانح )C. aurantium)  بًحافظت )

حيشة، يصش. لبم انبذء فً سُىاث( بًحافظت انب 01انذلههيت، و انشياٌ وَذسفم )ػًش 

انخجشبت حى حمذيشَسبت حشمك انثًاس في الأسبؼت احجاهاث نهشجشة )انشًال، انششق، 

انغشب، انجُىب( وفي انثلاثت أجضاء يىظؼيت )أػهً، وسط، وأسفم( نهشجشة. حى اخز 

ػيُاث يٍ ثًاس انبشحمال سشة واشُطٍ وانشياٌ وَذسفم يغ وبذوٌ أػشاض نهخشمك 

حخىي لششحها يٍ انكانسيىو وانبىسوٌ. نذساست حأثيش انشش  بانكانسيىو ، ورنك نخمذيشي

ػهً الاصابت بانخشمك واَخاجيت وجىدة ثًاس انبشحمال ابى سشة  GA3وانبىسوٌ، و 

واشُطٍ وانشياٌ وَذسفم. خًست وػششيٍ شجشة يٍ انبشحمال ابى سشة واشُطٍ 

ىػاث كم يجًىػت سشج  وانشياٌ وَذسفم اخخيشث ػشىائياً و لسًج انً خًس يجً

يىيًا يٍ الإصهاس انكايم( بانًاء  01و  01ثلاد يشاث )ػُذ الإصهاس انكايم ، بؼذ 

جضء فً انًهيىٌ، و كهىسيذ  051انًمطش)انكُخشول(، و حًط انجبشنيك بخشكيض 

جضء في  051، و % 1.0% ، و حًط انبىسيك بخشكيض  9انكانسيىو بخشكيض 

حًط انبىسيك.  % 1.0% كهىسيذ انكانسيىو +  9 انًهيىٌ يٍ حًط انجبشيهيك + 

اوظحج انُخائج اٌ اػهً َسبت حشمك نثًاس انبشحمال ابىسشة و انشياٌ وَذسفم كاَج 

فً شهش يىنيى ػُذ اسحفاع دسجت حشاسة انهىاء و الإشؼاع انشًسي، واَخفاض 

انشطىبت انُسبيت. كًا اظهشث انُخائج اٌ اػهً َسبت حشمك لذ سجهج فً انجهت 

انجُىبيت يٍ انشجشة ػٍ انجهاث الاخشي، و فً انجضء انسفم يٍ انشجشة خاصت فً 

انًخشالاول يٍ انكاَىبً كاَج اػهً يُها فً انجضء انؼهىي يٍ انشجشة. لششة انثًاس 

انسهيًت )بذوٌ أػشاض نهخشمك( احخىث ػهً حشكيضاث أػهً يٍ انكانسيىو و انبىسوٌ 

نخشمك. ادي انشش بانًؼايهت انخً اسخخذو فيها في يماسَت بمششة انثًاس انًصابت با

 % 1.0% كهىسيذ انكانسيىو +  9جضء في انًهيىٌ يٍ حًط انجبشيهيك +   051

حًط انبىسيك حمهيم الاصابت بخشمك انثًاس كًا حسُج إَخاجيت وجىدة انثًاس يماسَت 
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بانًؼايلاث الاخشي. نزنك يىصً بشش أشجاس بشحمال سشة واشُطٍ وانشياٌ 

 ذسفم بانًؼايهت انسابمت نًُغ حذود انخشمك و ححسيٍ اَخاجيت و جىدة انثًاس.انىَ

انؼىايم انًُاخيت، حًط انجبشيهيك، انكانسيىو، انبىسوٌ،  انكهماث انمفتاحيت:

 انخشمك، بشحمال ابى سشة واشُطٍ ، انشياٌ.

Introduction 

Fruit splitting or cracking is a major pre-harvest 

physiological disorder affecting the Washington Navel orange 

(Citrus sinensis L. (Osbeck) and pomegranate (Punica granatum 

L.) industries, resulting in significant economic losses and 

reducing commercial value. This issue can lead to annual yield 

reductions of up to 30% (El-Sayed, 2016 and El-Akkad et al., 

2016). Factors contributing to fruit splitting include 

environmental factors, nutritional deficiencies, and imbalances in 

plant growth regulators (Abdelrahman, 2010; Singh et al., 2020; 

Krajewski et al., 2022). Environmental factors such as high 

temperatures, intense soil radiation, elevated transpiration rates, 

low relative humidity, and significant day-night temperature 

fluctuations during fruit development are closely linked to 

splitting (Abdelrahman, 2010, Khub, 2014 and Li and Chen, 

2017). 

Nutritional deficiencies, particularly in calcium (Ca) and 

boron (B), are directly associated with fruit splitting in oranges 

and pomegranates (Singh et al., 2020 and Krajewski et al., 

2022). Calcium and boron play essential roles in maintaining cell 

wall integrity and plasma membrane function by interacting with 

pectic polymers in the cell wall matrix (Singh et al., 2012). Fruits 

with higher calcium and boron levels in their peel exhibit greater 

firmness, stronger cell walls, and reduced susceptibility to 

splitting (Masoud et al., 2019 and Morwal and Das, 2021). 

Additionally, endogenous plant growth regulators 

influence fruit splitting. Studies by Peng et al. (2001) and Sekse 

et al. (2005) indicate that gibberellic acid (GA3) can mitigate 
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fruit splitting by delaying fruit maturity, enhancing peel 

elasticity, increasing the deposition of stratum corneum 

components, reducing the activity of pectin methylesterase 

(PME) and polygalacturonase (PG), and improving cell wall 

plasticity and fruit hardness. The combined application of GA3, 

calcium, and boron has been found effective in reducing fruit 

splitting severity in several crops, including litchi (Litchi 

chinensis Sonn.) (Singh et al., 2022), lemon (Citrus limon L. cv. 

Eureka) (Devi et al., 2018), sweet cherry (Prunus avium L.) 

(Dong et al., 2019), grapes (Vitis vinifera L. cv. Muscat 

Hamburg) (Parthiban et al., 2021), mandarin (Citrus reticulata) 

(Kaur et al., 2024), ‘Okitsu no. 58’ citrus fruit (Wang et al., 

2024), and Lane Late Navel orange (Shi et al., 2024). 

Given the severity of the problem, this study aimed to 

evaluate the individual and combined effects of calcium, boron 

fertilization, and gibberellic acid treatment on fruit splitting, 

yield, and quality in Washington Navel orange and Wonderful 

pomegranate, two of Egypt’s most commercially significant fruit 

crops. 

Material and methods  

A field experiment was conducted during the 2019–2020 

and 2020–2021 seasons in private orchards of Washington Navel 

orange (Citrus sinensis) trees budded onto sour orange (Citrus 

aurantium L.) rootstocks (20 years old) located in Al-Dakahlia 

Governorate, Egypt (31.15° N latitude, 31.49° E longitude, 2.89 

m altitude) and Wonderful pomegranate (Punica granatum L.) 

trees (10 years old) were studied in Al-Behera Governorate, 

Egypt (30.47° N latitude, 30.09° E longitude, 94.5 m altitude). 

The planting distances were 5 m × 5 m for the orange trees and 4 

m × 4 m for the pomegranate trees. In both orchards, the 

experimental trees were managed under uniform fertilization, 

irrigation, and pest control practices as recommended by the 
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Egyptian Ministry of Agriculture and Land Reclamation. Details 

of the soil's physicochemical properties at the experimental sites 

are provided in Table 1. 

Table (1): Physical and chemical characteristics of orange and 

pomegranate orchards soil. 

Soil attributes Orange  Pomegranate  

Sand (%)  25.00 90.50 

Silt (%)  25.50 2.700 

Clay (%)  49.500 6.8 

Soil texture  clay/ loamy Sandy 

Field capacity (%) 36.00 16.00 

Saturation (%)  72.00 32.00 

Organic matter (g/kg)  13.50 2.90 

pH  7.90 8.00 

EC, dS/m  2.99 1.34 

Available N (mg/kg)  53.60 23.20 

Available P (mg/kg) 11.40 3.50 

Available K (mg/kg)  224.90 112.50 

Agro-meteorological data, such as maximum and 

minimum temperatures (°C), relative humidity (%), and solar 

radiation (MJ/m²/day), were collected from January to December 

during the 2020 and 2021 seasons from weather stations situated 

in the Al-Dakahlia and Al-Behera governorates. 

At the beginning of the experiment, 10 trees were 

randomly selected from each orchard. Five branches on each tree 

were marked in four directions, and the number of split fruits on 

these branches was recorded and expressed as a percentage. The 

tree canopy was divided into three sections (upper, middle, and 

lower), and the percentage of fruit splitting was calculated for 

each section. To analyze calcium and boron content in the fruit 

peels, 50 commercially mature Washington Navel orange and 

Wonderful pomegranate fruits, both with and without splitting 

symptoms, were collected. Calcium (Ca) content was analyzed 
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using an atomic absorption spectrophotometer (Perkin Elmer -

3300) following the method of Chapman and Pratt (1961). Boron 

(B) content was measured photometrically using the azomethine 

color reaction, based on the method of Banuelos et al. (1992) 

with modifications by Liakopoulos et al. (2005). 

For the experiment, 25 trees of Washington Navel orange 

and Wonderful pomegranate with similar yields, canopy sizes, 

and vigor were selected. These trees were divided into five 

groups, each receiving one of the following treatments applied as 

sprays at full bloom (FB), and 30 and 60 days after full bloom: 

gibberellic acid (GA3) (ACG-EGYPT ®), calcium chloride 

(CaCl2·2H2O), and boric acid (H₃BO₃), either individually or in 

combination. The treatments were: control (distilled water), 150 

ppm GA3, 2.0 % CaCl2·2H2O, 0.3 % H3BO3 and 150 ppm GA3 + 

2.0 % CaCl2·2H2O + 0.3 % H3BO3. Each treatment had five 

replicates (trees). 

The following parameters were measured: 

Leaf calcium and boron content 

Leaf samples were collected in July during both seasons 

from Washington Navel orange and Wonderful pomegranate 

trees to determine calcium and boron contents, following the 

methods described earlier.   

Percentage of fruit splitting  

The incidence of fruit splitting was evaluated monthly 

until the ripening stage. Split-affected fruits on each tree were 

counted, and the data were expressed as a percentage of split-

affected fruits. The total percentage of fruit splitting was 

calculated using the formula:   

Fruit splitting (%) =Total number of split fruits \ Total number of 

fruits ×100  
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Yield and Fruit Quality Parameters  

At the ripening stage, all fruits from each treatment were 

harvested separately. Measurements included fruit weight (g), 

yield (kg/tree), fruit diameter (cm), fruit firmness (kg/m²), total 

soluble solids (TSS) (%), titratable acidity (TA) (%), ascorbic 

acid (vitamin C) content, and reducing sugars (%).   

Fruit diameter (cm) and skin thickness (mm) were measured 

using a vernier caliper.   

Fruit firmness (kg/m²) was determined using a handheld fruit 

firmness tester (Penetrometer, Model FT 327, QA Supplies, 

Norfolk, VA, USA).   

TSS (%) was measured using a hand refractometer (0–32 °Brix) 

with temperature correction at 20°C (Chawla et al., 2018).   

TA (%) was determined by titration with 0.01 N NaOH using 

phenolphthalein as an indicator, and results were expressed as 

citric acid percentage (El-Sisy, 2013).   

Ascorbic acid content (vitamin C) was determined in fruit juice 

via oxidation with 2,6-dichlorophenol-indophenol dye, with 

results expressed in mg ascorbic acid per 100 mL of juice (El-

Sisy, 2013).   

Reducing sugars (%) were analyzed using the phenol-sulfuric 

acid method and the 3,5-dinitrosalicylic acid (DNS) method 

(Lam et al., 2021).   

Statistical Analysis  

The experiment was conducted using a completely 

randomized block design with three replications. Data from each 

season were analyzed using analysis of variance (ANOVA) with 

SPSS 17.0 software (Statistical Packages for the Social Sciences, 

Inc., Chicago, USA). Treatment differences were assessed using 

the least significant difference (LSD) test at a 5% significance 

level (Steel et al., 1997). 
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Results and discussion 

Splitting as affected by fruit position on the tree  

As shown in Tables 2 and 3, fruit splitting in Washington 

Navel orange and Wonderful pomegranate was significantly 

affected by the fruit's position on the tree (p ≤ 0.05). Table 2 

indicates that fruits located on the southern side of the tree 

canopy exhibited a higher percentage of splitting compared to 

other sides in both seasons. Similarly, Table 3 emphasizes the 

impact of fruit position within the tree canopy. The highest 

splitting rates were observed in the lower canopy (1 m height), 

followed by the middle canopy (2 m height) and the upper 

canopy (3 m height) across both seasons. Fruits in the lower 

canopy exhibited significantly more splitting than those in higher 

sections. These results are consistent with the findings of El-

Sammak (2010), El-Sayed (2016), Saffari and Akhavan (2018), 

and Mandal and Mitra (2018), who linked increased splitting in 

the southern and lower canopy areas to higher temperatures, 

greater light intensity, and lower relative humidity in these 

regions. 

Table 2. Effect of fruit position and distribution on fruit splitting 

percentage of Washington navel orange and Wonderful 

pomegranate grown under Al-Dakahlia and Al-Behera 

governorates climatic conditions in 2020 and 2021 seasons. 

Season 

Washington navel orange Wonderful pomegranate 

Fruit position Fruit position 

North South East West Total North South East West Total 

2020 3.50 d 13.70 a 4.30 c 9.50 b 31 1.5 d 9.3 a 2.3 c 5.9 b 19 

2021 4.5 d 15.2 a 5.7 c 10.8 b 36.2 2.5 d 11.5 a 5.7 c 3.8 b 23.5 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 
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Table 3. % fruit splitting at different position of Washington 

navel orange and Wonderful pomegranate grown under Al-

Dakahlia and Al-Behera governorates climatic conditions in 

2020 and 2021 seasons. 

Season Washington navel orange 
 

Wonderful pomegranate 
 

 
Tree high Tree high 

 

Lower 

part(1m) 

Medium 

part (2 m) 

Higher 

part(3m) 
Total 

Lower 

part(1m) 

Medium 

part (2 

m) 

Higher 

part(3m) 
Total 

2020 19.5 a 9.5 b 2 c 31 11.5 a 5.6 b 1.9 c 19 

2021 23.3 a 10.2 b 2.7 c 36.2 13.5 a 7.6 b 2.4 c 23.5 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 

Relationship between fruit splitting and calcium and boron 

content in Peel 

Significant differences (p ≤ 0.05) were found in the 

calcium (Ca) and boron (B) content of the peel between split and 

non-split fruits of Washington Navel orange and Wonderful 

pomegranate. A negative correlation was observed between the 

levels of Ca and B in the fruit peel and the occurrence of 

splitting. Fruits without splitting symptoms showed higher 

concentrations of Ca and B in their peels, as illustrated in Figure 

1. Similarly, earlier research on litchi (L. chinensis) has 

demonstrated that split fruits had notably lower levels of calcium 

and boron in the peel compared to non-split fruits of the same 

variety (Lin, 2001; Huang et al., 2004). 
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Figure 1. Relationship between peel Calcium (Ca) and boron (B) 

content and fruit splitting presence. Values in the bar followed 

by the same letter(s) are not significantly different at a 5 % level 

of probability. 

Effect of Climatic conditions on fruit splitting in Washington 

Navel orange 

The data presented in Figure 2 (a, b, c, d) illustrate that 

climatic factors, particularly air temperature, relative humidity, 

and solar radiation, significantly affect fruit splitting in 

Washington Navel orange and Wonderful pomegranate. The 

occurrence of fruit splitting began to appear slightly in June and 

July, peaking in July for both fruit types. 

Air temperature was positively correlated with fruit 

splitting. Higher maximum temperatures (r² = 0.615 for orange 

and 0.519 for pomegranate) and minimum temperatures (r² = 

0.752 for orange and 0.685 for pomegranate) were linked to 

increased fruit splitting (Figure 2 a, b). These findings are 

consistent with those of Bolaños et al. (2017), who reported a 

similar trend in litchi (L. chinensis). Extreme temperature 

fluctuations can cause carbohydrate accumulation, lowering the 

osmotic potential of the fruit and increasing water absorption, 

which accelerates growth and heightens the risk of splitting 

(Wang and Camp, 2000). 

Relative humidity showed a negative correlation with 

fruit splitting in both crops (r² = -0.692 for orange and -0.656 for 

pomegranate). The highest percentage of split fruits occurred 

during periods of low relative humidity (Figure 2 a, b). This 

aligns with research by Li et al. (2006) and Kaur et al. (2022), as 

well as Bolaños et al. (2017), who found that low relative 

humidity coupled with high temperatures promotes splitting in 

litchi. 
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Moreover, solar radiation was positively correlated with 

the percentage of split fruits. High solar radiation periods had a 

significant impact on fruit splitting, with correlation values of r² 

= 0.645 for orange and 0.545 for pomegranate (Figure 2 a, b). 

These results support the findings of Bolaños et al. (2017), who 

noted that increased solar radiation contributes to fruit splitting. 

The effect of solar radiation may be due to elevated external fruit 

temperatures, which create stress conditions, making fruits more 

vulnerable to splitting (Mitra et al., 2010).  

Figure 2. Splitting fruit incidence (%) in (a, b) Washington 

Navel orange and (b, c) Wonderful pomegranate fruits and its 

relation with air maximum and minimum temperatures (T °C), 

relative humidity (%) and solar radiation. Study period from 

January to December 2020-2021. 
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Effect of foliar application of gibberellic acid, calcium, and 

boron on fruit splitting and quality 

Nutritional status (leaf mineral composition)  

The nutritional status of Washington Navel orange and 

Wonderful pomegranate trees, as indicated by the leaf contents 

of N, P, K, Ca, Mg, and B, was evaluated in response to various 

treatments during the 2019–2020 and 2020–2021 seasons. The 

compiled data are presented in Tables 2 and 3. 

As shown in Tables 4 and 5, all treatments significantly (p ≤ 

0.05) increased leaf nutrient contents (N, P, K, Ca, Mg, and B) 

compared to the control. Among the treatments, the combination 

of GA3 (150 mg/L) + CaCl2.2H2O (2.0%) + boric acid (0.3%) 

proved to be the most effective, resulting in the highest nutrient 

concentrations in the leaves. The GA3 (150 mg/L) foliar spray 

alone ranked as the second most effective treatment. 

Table 4. Effect of gibberellic acid, calcium and boron treatments 

on N, P, K, Ca, Mg and B content in leaves dry weight of 

Washington navel orange, plodded data of two seasons 2019 - 

2020 and 2020 - 2021. 
Treatments  Washington navel orange  

 N (%) P (%) K (%) Ca (%) Mg (%) B 

(ppm) 

Control (distilled water) 1.90 e 0.07 e 0.35 e 1.50 e 0.14 e 8.91e 

GA3  (150 mg/l) 2.77 b 0.19 b 0.95 b 3.05 b 0.34 b 50.70 b 

CaCl2 (2.0 %) 2.56 c 0.17 c 0.55 c 2.93 c 0.20 c 41.05 d 

Boric acid (0.3%) 2.00 d 0.11 d 0.47 d 2.02 d 0.16 d 43.05 c 

GA3 (150 mg/l) + CaCl2.2H2O 

(2.0 %) + Boric acid (0.3 %) 

2.85 a 0.21 a 1.13 a 3.40 a 0.38 a 76.33 a 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 
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Table 5. Effect of gibberellic acid, calcium and boron treatments 

on % N, P, K, Ca, Mg and B elements uptake in leaves dry 

weight of Wonderful pomegranate, plodded data of two seasons 

2019 - 2020 and 2020 - 2021. 
Treatments Wonderful pomegranate 

 N (%) P (%) K (%) Ca (%) Mg (%) B (ppm) 

Control (distilled water) 1.44 e 0.11 e 0.74 e 2.33 e 0.20 e 10.01e 

GA3  (150 mg/l) 1.90 b 0.19 b 0.91 b 2.77 b 0.25 b 42.44 b 

CaCl2 (2.0 %) 1.70 c 0.16 c 0.85 c 2.57 c 0.23 c 33.57 d 

Boric acid (0.3%) 1.11 d 0.13 d 0.79 d 2.07 d 0.18 d 37.55 c 

GA3 (150 mg/l) + 

CaCl2.2H2O (2.0 %) + 

Boric acid (0.3 %) 

2.33 a 0.24 a 0.98 a 2.90 a 0.27 a 68.23 a 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 

All treatments, whether applied individually or in 

combination, significantly (p ≤ 0.05) reduced fruit splitting in 

Washington Navel orange and Wonderful pomegranate. Among 

the treatments, the combination of GA3, calcium, and boron was 

the most effective, resulting in the lowest fruit splitting rates, 

while the untreated control trees displayed the highest rates of 

splitting (Table 6). 

The effectiveness of these treatments can be attributed to 

their synergistic effects. Gibberellic acid (GA3) promotes cell 

elongation and enhances cell flexibility (Peng et al., 2001; Sekse 

et al., 2005). Calcium improves cell wall cohesion by interacting 

with cell wall components (Bakeer, 2016), and boron enhances 

the water content of the fruit peel by promoting nutrient uptake, 

maintaining ionic balance in cell membranes, and regulating 

enzymatic activity (Shireen et al., 2018). Together, these 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

Improving quality and prolonging …., Mona Helal, Ibrahim Arafat 
 

 44 

treatments create an optimal physiological state, improving both 

the qualitative and quantitative attributes of Washington Navel 

orange and Wonderful pomegranate fruits. 

Table 6. Effect of gibberellic acid, calcium and boron treatments 

on fruit splitting of Washington Navel orange and Wonderful 

pomegranate, plodded data of two seasons 2019 - 2020 and 2020 

- 2021. 

Treatments Fruit splitting % 

 
Washington 

Navel orange 

Wonderful 

pomegranate 

Control (distilled water) 36.51 a 23.66 a 

GA3  (150 mg/l) 4.31 d 3.12 d 

CaCl2 (2.0 % ) 2.56 c 2.22 c 

Boric acid (0.3%) 6.11 b 5.50 b 

GA3 (150 mg/l) + CaCl2.2H2O (2.0 %) + 

Boric acid (0.3 %) 
0.32 e 0.17 e 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 

Effect of treatments on fruit yield and quality parameters   

Fruit yield, measured as weight (kg/tree), along with fruit 

weight, diameter, firmness, and peel thickness, were evaluated in 

response to different treatments during the 2019–2020 and 2020–

2021 experimental seasons. The data, presented in Tables 7 and 

8, clearly demonstrate that all treatments, including gibberellic 

acid (GA3), calcium chloride (CaCl2.2H2O), and boric acid 

(H3BO3), significantly (p ≤ 0.05) enhanced fruit diameter, 

firmness, peel thickness, fruit weight, and overall yield per tree 

for Washington Navel orange and Wonderful pomegranate 

compared to the control (water-sprayed trees).   

The effectiveness of the treatments in improving these 

parameters varied among the substances. However, all showed a 
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consistent trend across both experimental seasons. The 

combination of GA3 (150 mg/L), CaCl2.2H2O (2.0%), and boric 

acid (0.3%) proved to be the most effective treatment, resulting 

in the highest increases in all measured fruiting parameters 

compared to the control and other treatments. The remaining 

treatments ranked as follows, in descending order of efficacy for 

enhancing these parameters: GA3 (150 mg/L) ranked second, 

followed by CaCl2.2H2O (2.0%) and boric acid (0.3%), which 

ranked third and fourth, respectively. These findings align with 

those of  Parthiban et al. (2021) and Singh et al. (2022), who 

reported that the combined application of GA3, calcium, and 

boron significantly improved yield components in grapes (Vitis 

vinifera) and litchi (L. chinensis), respectively. 

Table 7. Effect of gibberellic acid, calcium and boron treatments 

on yield parameters of Washington Navel orange and Wonderful 

pomegranate, plodded data of two seasons 2019 - 2020 and 2020 

- 2021. 

Treatments 
Washington Navel 

orange 

Wonderful 

pomegranate 

 
Fruit 

weight (g) 

Yield 

(kg/tree) 

Fruit 

weight (g) 

Yield 

(kg/tree) 

Control (distilled water) 230.70 e 49.32 e 381.21 e 35.51 e 

GA3  (150 mg/l) 277.41 b 88.33 b 490.57 b 58.71 b 

CaCl2 (2.0 % ) 260.21 c 73.11 c 478.02 c 50.24 c 

Boric acid (0.3%) 255.33 d 68.82 d 465.66 d 47.11 d 

GA3 (150 mg/l) + CaCl2.2H2O (2.0 

%) + Boric acid (0.3 %) 
301.11 a 98.70 a 507.91 a 62.70 a 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 

Table 8 . Effect of gibberellic acid, calcium and boron treatments 

on fruit diameter (cm), firmness (kg/cm
2
) and peel thickness 

(mm) of Washington Navel orange and Wonderful pomegranate 

fruits, plodded data of two seasons 2019 - 2020 and 2020 - 2021. 
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Treatments  
Washington Navel 

orange 
 

Wonderful 

pomegranate 

 

Fruit 

diameter 

(cm) 

Firmness 

(kg/cm
2
) 

Peel 

thickness 

(mm) 

Fruit 

diameter 

(cm) 

Firmness 

(g/cm
2
) 

Peel 

thickness 

(mm) 

Control (distilled 

water) 
5.02 e 10.71 e 3.01 e 11.51 e 420.57 e 54.70 e 

GA3  (150 mg/l) 6.50 b 18.78 b 3.90 b 13.71 b 523.17 b 64.50 b 

CaCl2 (2.0 % ) 5.87 c 16.45 c 3.77 c 13.57 c 509.11 c 62.56 c 

Boric acid (0.3%) 5.33 d 13.67 d 3.45 d 13.12 d 487.38 d 57.33 d 

GA3 (150 mg/l) + 

CaCl2.2H2O (2.0 %) 

+ Boric acid (0.3 %) 

7.76 a 21.33 a 4.21 a 14.50 a 541.40 a 68.67 a 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 

Effect of treatments on fruit chemical properties  

The chemical properties of fruit, including total soluble 

solids (TSS %), titratable acidity (%), ascorbic acid (vitamin C), 

and reducing sugar content (%), were evaluated in response to 

different treatments during the 2019–2020 and 2020–2021 

experimental seasons. The results, shown in Tables 9 and 10, 

demonstrate that all treatments significantly (p ≤ 0.05) enhanced 

the four chemical parameters when compared to the control. 

Among the treatments, the combination of GA3 (150 mg/L), 

CaCl2.2H2O (2.0%), and boric acid (0.3%) resulted in the highest 

values for TSS, ascorbic acid, and reducing sugars while 

achieving the lowest titratable acidity. This treatment was the 

most effective, followed by GA3 (150 mg/L) alone, which 

ranked second during both seasons. These findings align with 

prior studies by Verreynne and Der Merwe (2011) and Hegazi et 

al. (2014). Similarly, El-Akkad et al. (2016) reported that 

calcium chloride and GA3 applications significantly improved 

the fruit quality of Manfalouty pomegranate by increasing TSS, 
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vitamin C, and reducing sugars while lowering titratable acidity 

compared to untreated controls.   

The observed improvements are likely due to the 

combined effects of calcium and GA3 on promoting growth, 

enhancing nutrient uptake, and improving food synthesis. These 

processes contribute to better fruit maturation and enriched 

chemical constituents, as suggested by Ismail et al. (2018). 

Table 9. Effect of gibberellic acid, calcium and boron treatments 

on fruit quality parameters (TSS, acidity, ascorbic acid content, 

reducing sugar %) of Washington Navel orange, plodded data of 

2019-2020 and 2020-2021 seasons. 

Treatment 

Total 

soluble 

solid (%) 

Titratable 

acidity (%) 

Ascorbic 

acid content 

(mg /100 ml 

juice) 

Reducing 

sugars (%) 

Control (distilled water) 
    

 
18.11 c 0.87 c 64.50 c 6.07 c 

GA3  (150 mg/l) 16.50 e 0.97 a 55.44 e 4.60 e 

CaCl2 (2.0 % ) 19.03 b 0.71 d 68.52 b 7.10 b 

Boric acid (0.3%) 17.60 d 0.91 b 60.01 d 5.30 d 

GA3 (150 mg/l) + CaCl2.2H2O 

(2.0 %) + Boric acid (0.3 %) 
20.01 a 0.67 e 73.11 a 8.61 a 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 

Table 10. Effect of gibberellic acid, calcium and boron 

treatments on fruit quality parameters (TSS, acidity, ascorbic 

acid content, reducing sugar %) of Wonderful pomegranate, 

plodded data of 2019-2020 and 2020-2021 seasons. 
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Treatment 

Total 

soluble 

solid 

(%) 

Titratable 

acidity (%) 

Ascorbic 

acid 

content 

(mg /100 

ml juice) 

Reducing 

sugars (%) 

Control (distilled water only) 15.34 e 1.72 a 11.26 e 10.18 e 

GA3  (150 mg/l) 19.73 c 0.90 c 20.50 c 11.70 c 

CaCl2 (2.0 % ) 21.55 b 0.88 d 24.77 b 12.00 b 

Boric acid (0.3%) 17.60 d 0.98 b 18.79b d 11.05 d 

GA3 (150 mg/l) + 

CaCl2.2H2O (2.0 %) + Boric 

acid (0.3 %) 

24.59 a 0.85 e 26.32 a 12.70 a 

Values in the column followed by the same letter(s) are not 

significantly different at a 5 % level of probability. 

Conclusions 

The results indicated that high percentages of fruit 

splitting were observed in July, a period characterized by high 

air temperatures, high solar radiation, and low relative humidity. 

Additionally, the highest rates of fruit splitting occurred on the 

south side and in the lower part of the canopy. Fruits without 

splitting symptoms had higher concentrations of calcium (Ca) 

and boron (B) in their peel compared to split fruits. The 

combination of (150 mg/L), CaCl2·2H2O (2.0%), and boric acid 

(0.3%) was found to be the most effective treatment for reducing 

fruit splitting, as well as improving tree yield and fruit quality 

parameters for both Washington Navel orange and Wonderful 

pomegranate. Based on these findings, foliar application of GA3 

(150 mg/L), CaCl2·2H2O (2.0%), and boric acid (0.3%) is 

recommended to reduce fruit splitting and enhance yield and 

quality under the experimental conditions. 
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    Improving quality and prolonging shelf life of 

“Washington Navel” orange and guava (Psidium guajava L.) 

fruits by organic and inorganic compounds and plant 

extracts 

Abstract 

The study was carried out during 2019-2020 and 2020-

2021 seasons at Badaway, Al-Dakahlia Governorate, Egypt, 

using 20-year-old trees in commercial orange and guava 

orchards in which standard horticultural practices of commercial 

production were being carried out. The orange cultivar grown 

was “Washington navel orange” (C. sinensis) budded on sour 

orange (C. aurantium) rootstocks, with tree planting spaced at 5 

x 5 m. For the guava (P. guajava) experiment, the cultivar “cv. 

Maamoura” This study was conducted during two seasons in 

2019 and 2021 in Badaway, Al-Dakahlia Governorate, Egypt, to 

investigate the influence of some pre and post-harvest treatments 

on yield parameters, quality and self life of Washington Navel 

Orange and guava “cv. Maamoura.” The experiment was laid out 

in Factorial Randomized Block Design with three replications. 

Among four different pre-harvest treatments, the treatment 

which comprised of 1.5% calcium chloride has recorded the 

highest fruit weight (332.93 and 168.19 g), yield (100.77 and 

81.65 kg/tree), fruit firmness (25.10 and 11.77 kg/cm
2
),TSS 

percentages (16.10 and 14.13 %), titratable acidity% (1.19 and 

0.36 %), ascorbic acid content (Vitamin C) (61.99 and 197.51 

mg/100 ml juice) and total sugars percentage (11.55 and 10.55 

%) of Washington navel orange and guava when compared to the 

control, respectively. The best performed trees which have 

received the treatment of calcium chloride at 1.5% were taken 

for postharvest treatment study with six treatments [Distilled 

water (control), Citric acid at 1%, Rosemary oil 4 %, Coconut oil 

4 %, Moringa oil at 4 % and Peppermint oil 4 %]. It was found 
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that the combined effect of the pre-harvest treatment with 1.5% 

calcium chloride with post harvest treatment of Moringa oil at 

4% has increased the firmness (20.11 and 9.66 kg/cm
2
), ascorbic 

acid content (68.31 and 200.55 mg /100 ml juice) and shelf life 

(35.33 and 10.20 days) and decreased physiological loss in 

weight (3.23 and 8.22 %), TSS (16.70 and 10.22 %), acidity 

(0.98 and 0.58 %), reducing sugar (4.07 and 5.17 %) and 

peroxidase activity (38 and 115 mg protein/min) of Washington 

navel orange and guava fruits stored under room temperature, 

respectively.  

Keywords: Calcium chloride, Pre-harvest, Post-harvest Moringa 

oil, Washington navel orange and guava, self life, quality. 

 :المستخلص

( في بذواي، ٍحافظت  9190و 9102أجزيج هذٓ اىذراست خلاه ٍىسَيِ ) 

اىذقهييت، ٍصز، ىذراست حأثيز بؼط ٍؼاٍلاث ٍا قبو و بؼذ اىحصاد ػيً ٍؼاييز 

( C. sinensisاىَحصىه واىجىدة وٍذة اىصلاحيت ىثَار اىبزحقاه "واشْطِ سزة" )

 .P( واىجىافت )C. aurantiumاىَشروػت ػيً أصىه اىبزحقاه اىحاٍط )

guajava صْف اىَؼَىرة". وقذ أجزيج اىخجزبت بخصَيٌ اىقطاػاث اىخاٍت" )

اىؼشىائيت اىؼاٍييت بثلاثت ٍنزراث. ٍِ بيِ الأربغ ٍؼاٍلاث ٍا قبو اىحصاد، سجيج 

٪ أػيً وسُ ىيفامهت 0.1اىَؼاٍيت اىخً حٌ فيها رش ميىريذ اىناىسيىً بخزميش 

مجٌ / شجزة(،   011.11و  0.31.واىَحصىه )جٌ(،  669.26و  02..03)

مجٌ/ سٌ   91.01و  00.11وصلابت اىثَار )
9

(، وّسبت اىَىاد اىصيبت اىذائبت اىنييت 

٪(، وٍحخىي حَط  0.02و  1.36٪(، و ّسبت اىحَىظت ) 03.01و  01.06)

ٍو ػصيز( ، وّسبت  011ٍجٌ /   30.22و 021.10الأسنىربيل )فيخاٍيِ ج( )

٪( فً بزحقاه سزة واشْطِ واىجىافت ػْذ 00.11و  01.11ييت )اىسنزياث اىن

ٍقارّخها باىنْخزوه، ػيً اىخىاىي. حٌ أخذ ثَار ٍِ أفعو اىَؼاٍلاث ) ميىريذ 

٪( ىذراست ٍؼاٍلاث ٍا بؼذ اىحصاد بسخت ٍؼاٍلاث )حاٍط 0.1اىناىسيىً بْسبت 

٪، 1بخزميش  ٪، سيج جىس اىهْذ1٪، سيج إمييو اىجبو بخزميش 0اىسخزيل بخزميش 

٪ واىنْخزوه(. 1٪ وسيج اىْؼْاع بخزميش 1( بخزميش M. oleiferaسيج اىَىريْجا )

% ٍغ 0.1وقذ وجذ أُ اىخأثيز اىَشخزك ىَؼاٍيت ٍا قبو اىحصاد بنيىريذ اىناىسيىً 

% أدي إىً سيادة اىصلابت 1ٍؼاٍيت ٍا بؼذ اىحصاد بَحيىه سيج اىَىريْجا بخزميش 

مجٌ/سٌ  91.00و  2.33)
9

 60..3و 911.11(، وٍحخىي حَط الأسنىربيل )
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ا( واّخفاض اىفقذ   61.66و  01.91ٍو ػصيز(، وٍذة اىصلاحيت ) 011ٍجٌ/  ًٍ يى

و  01.99٪(، واىَىاد اىصيبت اىذائبت اىنييت ) 6.96و  99..اىفسيىىىجي في اىىسُ )

٪(  1.11و  1.01٪( واىسنز اىَخخشه ) .1.2و  .1.1٪(، واىحَىظت ) 03.11

ٍجٌ بزوحيِ / دقيقت( ىثَار اىبزحقاه ابىسزة   .6و  001غ اّشيٌ اىبيزومسيذيش )وّشا

 واشْطِ واىجىافت اىَخشّت في درجت حزارة اىغزفت، ػيً اىخىاىي.

ميىريذ اىناىسيىً، ٍؼاٍلاث ٍا قبو اىحصاد، ٍؼاٍلاث ٍا بؼذ الكلماث المفتاحيت: 

ىافت، فخزة اىصلاحيت، اىجىدة.اىحصاد، سيج اىَىريْجا، بزحقاه ابىسزة واشْطِ، اىج  

 

Introduction 

Egypt produces over 14 million tonnes of fruits 

accounting for about 1.53% of the world‟s production 

(FAOSTAT, 2022). Guava (Psidium guajava L.) is the eighth 

most important fruit crop which occupying 2.56 % of the total 

area under fruit cultivation and 3.08% of total fruit production 

(Ministry of Agriculture and Land Reclamation, Economic 

Affairs Sector, 2022). Washington navel orange (Citrus sinensis 

L. Osbeck) is the main cultivated variety of orange. The 

cultivated areas of Washington navel orange reached about 

161.631 Fedden, representing about 46.8% of orange cultivated 

areas, producing about 1.6 million tons in 2022 (Ministry of 

Agriculture and Land Reclamation, Economic Affairs Sector, 

2022). Fruit quality attributes and post-harvest shelf life are 

extremely important in Washington navel orange and guava 

industry, particularly when fruits are shipped for domestic and 

export markets (Silva et al., 2021). 

Fruit quality attributes and post-harvest shelf life are 

extremely important in Washington navel orange and guava 

industry, particularly when fruits are shipped for domestic and 

export markets. There are several possible treatments (both pre 

and post-harvest factors) used to improve postharvest quality and 

prolong shelf life of picked fruits including calcium chloride 
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(Gao et al., 2019; Abbasi et al., 2020) and moringa-oil-based 

coating (Silva et al., 2021). 

Pre-harvest calcium sprays are becoming part to new 

strategies within integrated fruit production systems, as it 

improves yield, quality attributes and extends the shelf life of 

many fruits (Karemera and Habimana, 2014; Gao, et al., 2019 

and Abbasi et al., 2020). Pre-harvest calcium applications are 

generally reported to delay ripening as indicated by respiration 

rates or ethylene production, decrease the incidence of 

postharvest decay and alterations (Manganaris et al., 2005 and 

Ghorbani et al., 2021). Previous studies by Singh et al., 2017; 

Irfan et al., 2020; Lobos et al., 2021 and Ghorbani et al., 2021 

have demonstrated the positive effect of pre-harvest calcium 

treatments on yield, fruit quality and postharvest shelf life. Irfan 

et al. (2020) reported that treatment of CaCl2 at 1 % improved 

the yield and physico-chemical parameters of apple (Malus 

domestica Borkh.) fruits. Barwal et al. (2015) found that pre-

harvest spray with CaCl2 at 1% was the most effective in 

enhancing the fruit characteristics (soluble solids (TSS) and 

firmness) and the shelf life of apple. Moreover, Taduri et al. 

(2017) found that treatment of CaCl2 at 1.5 % improved the 

physico-chemical parameters, organoleptic properties and 

extended the shelf life by 20.8 days on mango (Mangifera indica 

L.) cv. Amrapali fruits. The role of many essential oils in 

maintaining quality and extending the shelf-life of several fruit 

crops has been approved (Sivakumar and Bautista-Baños, 2014).  

Moringa oil (Moringa oleifera L.) coatings have recently 

emerged as an innovative, effective, and sustainable technique 

for enhancing quality and shelf life of fruits during storage 

(Kubheka et al., 2020). It helps to prolong the shelf life of fruits 

by providing a semi-permeable barrier to gases and water vapor 

and therefore, and it can reduce respiration, enzymatic browning 
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and water loss (Lima et al., 2018). The application of moringa-

oil-based coating prolonged the postharvest shelf life of mango 

cv Tommy atkins by maintaining the physicochemical and 

physical properties during 12 days of storage at room 

temperature (Silva et al., 2021). Abd El-Razek et al. (2019) 

revealed that coating mango cv. Zebda fruits with moringa 

leaves extract 10% led to reduce fruit weight loss%, fruit decay 

%, total acidity %, lipid peroxidation and increased TSS, 

TSS/acid ratio, vitamin C, antioxidant activity %, PAL enzyme 

and total phenols. Tesfay and Magwaza (2017), who 

demonstrated that the application of moringa leaf extracts 

coating significantly reduced respiration, retained firmness and 

delayed ripening in „Fuerte‟ and „Hass‟ avocados. Therefore, the 

objective of this study was to assess the effect of some pre and 

postharvest treatments on quality and shelf life of Washington 

Navel orange and P. guajava.  

 Material and methods 

 The study was carried out during 2019-2020 and 2020-2021 

seasons at Badaway, Al-Dakahlia Governorate, Egypt (Latitude: 

31.05˚ N, Longitude: 31.38˚ E and 2.89 m altitude above sea 

level), using 20-year-old trees in commercial orange and guava 

orchards in which standard horticultural practices of commercial 

production were being carried out. The orange cultivar grown 

was “Washington navel orange” (C. sinensis) budded on sour 

orange (Citrus aurantium L.) rootstocks, with tree planting 

spaced at 5 x 5 m. For the guava (P. guajava) experiment, the 

cultivar “cv. Maamoura” was used, the trees being spaced at 4 × 

4 m. In both cases, trees grown in clay-loam soil under a surface 

irrigation system received common horticultural practices 

recommended by the Egyptian Ministry of Agriculture and land 

reclamation. The physicochemical properties of the soil at the 

experimental site are described in Table 1. 
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Table 1. Physiochemical characteristics of the soil at the 

experimental site (Page et al., 1984; Arnold and Page,1986). 

Properties 
Washington 

navel  orchard 
Guava orchard 

Sand % 27.64 25.33 

Silt % 31.72 33.23 

Clay % 40.74 41.44 

Texture class Clay- loam Clay- loam 

pH ** 7.8 7.64 

E.C. (dS/m) 1.52 1.32 

Organic matter % 1.091 1.08 

CaCO3 % 17.52 16.22 

Total N mg/kg soil 99.81 99.73 

K
+
 mg/kg soil 421.21 422.11 

P mg/kg soil 3.36 3.51 

Ca
2+

mg/kg soil 324.13 331.21 

Mg
2+

 mg/kg soil 1103.38 1116.43 

Zn mg/kg soil 0.99 0.95 

Twenty four trees with similar yields, crown sizes, and 

tree vigor were selected, divided in to four groups and each 

group was sprayed twice at full bloom and three weeks before 

harvesting with one of the following concentrations: 0, 1, 1.5 and 

2% of calcium chloride (CaCl2).  

The studied treatments were as the following: 

T1= control (Tap water only)   

T2 = CaCl2 at 1 % 

T3 = CaCl2 at 1.5 % 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

   م6262  يـــلأبر(62(،ع)8مج)، للعلوم الزراعيةالمجلة العربية 

 

 67 

T4 = CaCl2 at 2 %  

Fruits were harvested at a commercial maturity stage, and 

measured, fruit calcium content (Waling et al., 1989), fruit 

weight (g), number of fruits per tree, yield (kg/tree) and fruit 

quality attributes (firmness, total soluble solids (TSS), titratable 

acidity% (Ac), ascorbic acid content (Vitamin C) and total sugar 

%). 

In post-harvest study, fruits of the best performed pre-

harvest treatment viz., T6= CaCl2 at 1.5 % was used for 

postharvest treatment. Ninety healthy fruits were divided into six 

groups (15 fruits each), and separately soaked in solutions of 

distilled water (Control), citric acid at 1%, rosemary oil 4 %, 

coconut oil 4 %, moringa oil (M. oleifera)  at 4 %  and 

peppermint oil 4 % for 5 minutes. Afterward, the treated fruits of 

orange and guava were stored at ambient conditions (27 ± 2°C 

and 55-65% relative humidity RH) and (23 ± 2°C and 70-80% 

relative humidity RH), respectively. When the spoilage of fruits 

under different treatments exceeded 50%, it was considered as 

the end of storage period. Fruit samples were taken at the 

beginning and end of the storage period to the following 

determinations:   

Physiological weight loss (%) 

 The physiological weight loss (%) was calculated 

according to the following equation (A.O.A.C., 2001):  

PWL=Wi-Ws/Wi×100 

Where, Wi = fruit weight at initial period, Ws = fruit weight at 

day of observation. 

Firmness  

Firmness of fruits was determined by using a handheld 

fruit firmness tester ("Penetrometer" (Model FT 327, QA 

Supplies, Norfolk, VA, USA), and data were expressed as kg/m
2
. 

Total soluble solid (TSS)   
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TSS (%) was determined by using a Hand Refractometer 

(0-32°Brix) at a temperature correction 20 °C (Chawla et al., 

2018). 

Titratable acidity (TA) 

The titratable acidity% in fruit juice was determined by 

titrating with 0.01N NaOH in the presence of phenolphthalein as 

an indicator (El-Sisy, 2013). The obtained data were expressed 

as citric acid %. 

Ascorbic acid content (vitamin C) 

Ascorbic acid content was determined in fruit juice 

according to El-Sisy (2013) by the oxidation of ascorbic with 2, 

6 dichlorophenol endophenol dye and the results were expressed 

as mg ascorbic acid per 100 mL juice.  

Reducing sugars % 

Reducing sugars percentage was determined using 

phenol-sulfuric acid method and the 3, 5-dinitrosalicylic acid 

(DNS) method, respectively (Lam et al., 2021).The results were 

expressed as a percentage (%). 

Peroxidase (POX) U/mg protein/min 
Peroxidase activity of guava fruits was determined as 

described by Abbasi et al. (1998) with slight modification. The 

reaction mixture was consisted of 1.7 ml, 15 mM NaKPO4 buffer 

(pH 6.0), two substrates include 500 µl of 0.1 mM guaiacol and 

500 µl of 1.0 mM H2O2, and 300 µl enzyme extract in a 3 ml 

cuvette. Peroxidase activities were noted for optical density 

change during 3 minutes at 470 nm and the results were 

expressed as milligram of protein per minute.  

Shelf life 

Shelf life was determined by conducting a visual 

observation to recorder the number of days the fruits remained in 

good condition (taste, texture and appearance) without spoilage 

in each replication during storage (Embuscado and Huber, 2009).  
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Statistical Analysis  

The experimental design was block completely 

randomized with three replications. Data was analyzed using the 

SPSS 17.0 (Statistical Packages for the Social Sciences, released 

23 August 2008). Analysis of variance was used and means were 

separated by Least Significant Difference (LSD) Test (p≤0.05). 

Results and Discussion 

Effect of calcium chloride pre-harvest treatments on fruit 

calcium content, yield components and fruit quality parameters 

of Washington navel orange and guava. 

Regarding the fruit calcium content of Washington navel 

orange and guava, results showed that, responded significantly 

affect (p ≤ 0.05) to all calcium chloride treatments as compared 

to control (Figure 1 A). Calcium content of Washington navel 

orange and guava was increased in a quadratic manner, until 

1.5% CaCl2 (0.44 and 0.87 g/kg DW); therefore, an increase of 

37.50 and 33.84 % when compared to the control treatment (0.32 

and 0.65 g/kg DW), respectively. Moreover, there was 

significant difference (p ≤ 0.05) between the calcium levels 

obtained with concentrations between 1 and 2 % CaCl2 in the 

fruits of Washington navel orange and guava (Figure. 1 A). The 

similar results were conformity with Shiri et al. (2016) in 

kiwifruit Actinidia chinensis (Planch.). Foliar application of 

calcium chloride at 15 g/l considerably increased the calcium 

content in kiwifruit fruits. Modesto et al. (2020) concluded that 

spraying blackberry (Rubus fruticosus „Tupy‟) trees with CaCl2 

have a positive effect on fruit calcium content. Moreover, similar 

results were obtained by Chen et al. (2024) where pre-harvest 

application of calcium increased the calcium content in Nanfeng 

tangerine (Citrus reticulata Blanco cv. „Kinokuni’) fruit.  

The data regard to the yield components [yield (kg/tree), 

fruit weight (g)] of Washington navel orange and guava fruits are 
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given in the (Figure 1B, C). The analysis of the variance showed 

that fruit weight (g), yield (kg/tree) were significantly (p ≤ 0.05) 

affected by CaCl2 levels. The analysis of variance showed 

significant differences (p ≤ 0.05) for fruit weight and yield of 

Washington navel orange and guava. Among different pre-

harvest treatments, 1.5 % calcium chloride (T3) has showed the 

highest fruit weight (332.93 and 168.19 g), yield (100.77 and 

81.65 kg/tree) of Washington navel orange and guava fruit, 

respectively (Figure                   1). These results are in line with 

the findings of Ramezanian et al. (2010) in pomegranate (Punica 

granatum L.), Irfan et al. (2020) in apple, Zhang et al. (2021) in 

Pomelo (Citrus maxima Merr.), El-Alakmy (2012) in peaches 

(Prunus persica L.) and Kirmani et al. (2013) in plum(Prunus 

salicina L. cv. „French‟). The increment in the yield of 

Washington navel orange and guava may be due to increase in 

fruit calcium content. Calcium (Ca
2+

) is conceder one of the most 

important macronutrient for fruit crops, since it is needed for cell 

division, cell elongation, nutrient uptake, enzymes activity 

(phospholipase, arginine kinase, amylase and adenosine 

triphosphatase ATPase) and photosynthate accumulation 

(Marschner, 2011 and Tejashvini et al., 2018). Calcium also 

enhance the nutrient status of plants by increasing the 

ammonium absorption, which improve photosynthesis and CO2 

intake which ultimately resulted in elevating fruit weight, 

number of fruits/tree and yield. Ca improves the nutrient status 

of plants by increasing the K content of plants (Abbasi et al., 

2013).  

Data pertaining fruit quality attributes [firmness, total 

soluble solids (TSS), titratable acidity% (Ac), ascorbic acid 

content (Vitamin C) and total sugar (%)] of Washington navel 

orange and guava are showed in figure 1 D, E, F, G, H. The 

analysis of variance showed significant differences (p ≤ 0.05) for 
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fruit quality attributes of Washington navel orange and guava. 

Among different pre-harvest treatments, 1.5 % calcium chloride 

(T3) has showed the highest fruit firmness (25.10 and 11.77 

kg/cm
2
) of Washington navel orange and guava fruit, 

respectively (Figure 1 D), increased fruit firmness in T3 this 

could be attributed to the binding role of calcium with the 

complex polysaccharides and proteins, stabilizing and 

strengthening the cell wall (Ramezanian et al., 2010 and Kaur, 

2017). Calcium plays a role in maintaining or reinforcing cell 

membrane and cell wall integrity, inhibiting cell wall component 

degradation, reducing fruit respiration and ethylene synthesis, 

and regulating senescence-related enzyme activities and 

metabolism (Jain et al., 2019). Moreover, it has been reported 

that calcium can reduce the activity of hydrolytic enzymes 

(pectin methylesterase (PME) and polygalacturonase (PG)) of 

the cell wall (Ranjbar et al., 2018 and Jain et al., 2019). Similar 

results have been reported by Wahdan et al. (2011) in "Succary 

Abiad" mango and Farag et al. (2012) in apricot (Prunus 

armeniaca L.); Zhang et al. (2021) in pomelo (Citrus grandis L. 

Osbeck) and Peng et al. (2022) in „Feizixiao‟ Litchi (Litchi 

chinensis Sonn.).  

Treatment T3 (calcium chloride at 1.5%) recorded the 

highest TSS percentages (Washington navel orange and guava) 

over control (16.10 and 14.13 %) at harvest time, respectively. 

The maximum total sugars percentage (11.55 and 10.55 %) of 

Washington navel orange and guava fruits was also found in 

1.5% CaCl2 treatment and lowest value (3.52 and 4.08 %) was 

recorded in control, respectively. Similar results have been 

reported by Wahdan et al. (2011) in "Succary Abiad" mango and 

Farag et al. (2012) in apricot; Zhang et al. (2021) in pomelo and 

Peng et al. (2022) in „Feizixiao‟ Litchi (Litchi chinensis Sonn.).  
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Total soluble solids (TSS %) contain 75% sugars and are 

considered important as they are determinant of the quality of 

fruits (EL-Akram et al., 2013). The increase in fruit Ca content 

facilitates the transport of carbohydrates to storage organs 

through the phloem, which can effectively increase the sugar 

content of fruit (Liaquat et al., 2019). Moreover, the 

photosynthetic efficiency is also related to the sugar content of 

fruits (Liaquat et al., 2019). Foliar application of Ca enhanced 

photosynthesis (Peng et al., 2022).  

The highest acidity of Washington navel orange and 

guava fruits (1.19 and 0.36 %) was recorded in T3 which 

received calcium chloride at 1.5% followed by T4 = calcium 

chloride at 1.5% (1.09 and 0.53%) and the lowest acidity 

recorded in control (0.97 and 0.48%), respectively. These results 

were in line with the studies of El-Hilali et al. (2004) where 

calcium application increased titrable acidity in „Fortune‟ 

mandarin (Citrus reticulata Blanco) fruit. Calcium chloride 

increased the titratable acidity of Washington navel orange and 

guava fruits as calcium delayed the ripening by decreased 

hydrolysis of organic acids and respiration rate (Gupta et al., 

2011).  

Among the calcium chloride treatments, ascorbic acid 

content (vitamin C content) in the fruit of Washington navel 

orange and guava significantly differed (p ≤ 0.05) from 71.61 

and 209.13 mg /100 ml juice T2 (CaCl2 at 1.5%) to 61.99 and 

197.51 mg /100 ml juice T1 (CaCl2 at 1%), respectively. The 

maximum ascorbic acid was recorded in T2 (CaCl2 at 1.5%) 

followed by T4 (CaCl2 at 2%) and the minimum (50.19 and 

185.05 mg /100 ml juice) was recorded in control. Pre-harvest 

spray of calcium increased ascorbic acid of Washington navel 

orange and guava fruits. This result occurred due to the increase 

in the calcium content in fruits; this macronutrient improves the 
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ascorbate-glutathione cycle, consequently leading to the great 

synthesis of ascorbic acid (Huang et al., 2007 and Bhat et al., 

2012). Ali et al. (2014) reported that the pre-harvest application 

of CaCl2 at 1% significantly increases the ascorbic acid content 

in peach fruits. 

Figure 1. Effect of calcium chloride pre-harvest treatments on 
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firmness, (E) total soluble solid (TSS), (F) titratable acidity 

percentage, (G) ascorbic acid content, (H) total sugars 

percentage of Washington navel orange and guava fruits, 

plodded data of two seasons 2019-2020 and 2020-2021. Values 

in the bar followed by the same letter(s) are not significantly 

different at a 5% level of probability. 

Effect of pre-harvest treatment with 1.5 % calcium chloride 

combined with post-harvest treatments of essential oils on 

fruit quality parameters (firmness, TSS, acidity, ascorbic 

acid content (Vitamin C), reducing sugar %, physiological 

loss in weight and shelf life) of Washington navel orange and 

guava fruits stored under room temperature. 

The data of the combined effect of 1.5 % calcium chloride 

pre-harvest and essential oils postharvest treatments on quality 

parameters of Washington navel orange and guava fruits are 

given in tables 2 and 3, respectively. The analysis of variance 

showed significant differences (p ≤ 0.05) for quality parameters 

of Washington navel orange and guava fruits viz., firmness, TSS, 

acidity, ascorbic acid content (Vitamin C), reducing sugar %, 

physiological loss in weight, fruit peroxidase activity and shelf 

life.  

The pre-harvest treatment with 1.5% CaCl2 combined 

with post-harvest treatment of Moringa oil at 4 % has increased 

the firmness (20.11 and 9.66 kg/cm
2
), ascorbic acid content 

(68.31 and 200.55 mg /100 ml juice) and shelf life (35.33 and 

10.20 days) and decreased physiological loss in weight (3.23 and 

8.22 %), TSS (16.70 and 10.22 %), acidity (0.98 and 0.58 %), 

reducing sugar (4.07 and 5.17 %) and fruit peroxidase activity ( 

38 and 115 mg protein/min)  of Washington navel orange and 

guava fruits stored under room temperature, respectively. These 

results are in line with those of Silva et al. (2021) on mango 

fruits and El-Dengawy et al. (2018) on guava fruits.  
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The loss of fruit weight is related to the loss of water, 

inducing changes in appearance such as withering and wrinkling. 

This may be due to retention of the treated fruits, with moringa 

oil at 4 %, with their water content and non evaporation due to 

the waxing the skin of the fruit. Moreover, our results provided 

supporting evidence that coating guava fruits with moringa oil at 

4 % helped to delay ripening and preserve fruit quality. The 

application of moringa oil coating prolonged the postharvest 

quality and shelf-life of the Tommy Atkins mango by controlling 

the physical and chemical properties during 12 days of storage at 

room temperature when compared to the control treatment (Silva 

et al., 2021).  

Regarding the influence of postharvest treatments on 

peroxidase activity, the results determined that all essential oils 

treatments were able to considerably reduce the increase in 

peroxidase compared to the control and citric acid treatment in 

Washington navel orange and guava fruits. Noting that moringa 

oil was the most efficient in lowering peroxidase activity, 

followed by coconut oil, while peppermint was the least 

effective. These findings are consistent with those of Elkeleny et 

al. (2023) on husk tomato (Physalis pruinosa 

 L). The study indicated that foliar application of moringa leaf 

aqueous extract reduced peroxidase activity. The decrease in 

peroxidase activity might be attributed to moringa oil high 

antioxidant content of tocopherols, carotenoids, ascorbic acid, 

flavonoids, and several other phenolic compounds that inhibit 

peroxidase activity (Thanaa et al., 2017).  

Table 2. Effect of pre-harvest treatment with 1.5 % calcium 

chloride combined with post-harvest treatments of essential oils 

on fruit quality parameters (firmness, physiological loss in 

weight, TSS, acidity, ascorbic acid content, reducing sugar % 

and fruit peroxidase activity) and shelf life of Washington navel 
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orange fruits stored under room temperature, plodded data of 

2019-2020 and 2020-2021 seasons. 

Treatment 

Firmnes

s 

(kg/cm2) 

Fresh 

weight 

loss (%) 

Total 

soluble 

solid 

(%) 

Titrata

ble 

acidity 

(%) 

Ascorbic 

acid 

content (mg 

/100 ml 

juice) 

Reducing 

sugars 

(%) 

Fruit 

peroxidase 

activity (mg 

protein/min) 

Shelf life 

(days) 

Control 11.45 f 19.50 a 20.31 a 0.68 f 57.14 f 8.72 a 75f 10.50 f 

Citric acid 

at 1% 
13.67 e 16.62 b 19.00 b 0.72 e 59.44 e 7.12 b 69e 15.60 e 

Rosemary 

oil 4% 
17.40 c 8.77 c 18.00 c 0.85 c 63.51 c 5.11 d 50c 27.50 c 

Coconut oil 

4% 
18.60 b 7.33 d 17.60 d 0.88 b 65.62 b 5.50 e 41b 29.50 b 

Moringa 

oil at 4 % 
20.11 a 3.23 e 16.70 e 0.98 a 68.31 a 4.07 f 38a 35.33 a 

Peppermin

t oil 4% 
16.00 d 8.93 c 18.00 c 0.82 d 61.22 d 6.00 c 58d 25.50 d 

Values in the column followed by the same letter(s) are not 

significantly different at a 5% level of probability. 

 

Table 3. Effect of pre-harvest treatment with 1.5 % calcium 

chloride combined with post-harvest treatments of essential oils 

on fruit quality parameters (firmness, physiological loss in 

weight, TSS, acidity, ascorbic acid content, reducing sugar % 

and fruit peroxidase activity) and shelf life of guava fruits stored 

under room temperature, plodded data of 2019-2020 and 2020-

2021 seasons. 
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Treatment 

Firmnes

s 

(kg/cm2) 

Fresh 

weight 

loss (%) 

Total 

soluble 

solid 

(%) 

Titrata

ble 

acidity 

(%) 

Ascorbic 

acid 

content (mg 

/100 ml 

juice) 

Reducing 

sugars (%) 

Fruit 

peroxidase 

activity (mg 

protein/mi) 

Shelf 

life 

(days) 

Control 3.55 f 26.80 a 15.56 a 0.40 f 168.61 d 10.31 a 197f 2.54 f 

Citric acid at 

1% 
5.33 e 20.32 b 14.66 b 0.45 e 173.51 c 9.00 b 188e 4.70 e 

Rosemary oil 

at 4% 
7.00 c 13.51 d 12.00 d 0.49 c 189.81 b 7.11 d 135c 8.44 c 

Coconut oil 

at 4% 
8.04 b 11.50 e 11.47 e 0.51 b 190.33 b 6.70 e 122b 8.50 b 

Moringa oil 

at 4 % 
9.66 a 8.22 f 10.22 f 0.58 a 200.55 a 5.17 f 115a 10.20 a 

Peppermint 

oil at 4% 
6.50 d 15.78 c 12.60 c 0.47 d 189.45 b 7.60 c 148d 7.99 d 

Values in the column followed by the same letter(s) are not 

significantly different at a 5% level of probability. 

Conclusions  

It can be concluded that the pre-harvest treatment of 1.5% 

calcium chloride has a higher overall yield and a better positive 

effect than other treatments on quality parameters (firmness, 

TSS, acidity, ascorbic acid content and reducing sugar) of 

Washington navel orange and guava fruits. Moreover, the 

combination of 1.5% calcium chloride and 4% moringa oil 

coating effectively maintained Washington navel orange and 

guava fruits with acceptable sensory quality (weight loss, 

firmness, TSS, acidity, ascorbic acid content and reducing sugar) 

for 35.33 and 10.20 days at room temperature, respectively.  
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     The Role of Biomarkers in Monitoring Liver Disease 

Progression: Insights into AFP, and P53 

 

Abstract 

     Non-alcoholic fatty liver disease (NAFLD) is a growing 

global health concern, often progressing to hepatocellular 

carcinoma (HCC), a leading cause of liver cancer. This research 

investigates the relationship between NAFLD and HCC in 

HepG2 cells and the roles of p53 and alpha-fetoprotein (AFP) in 

these processes. The study investigated that the inactivation of 

p53 (NAFLD = 22.5 ±2.02U/ml, HCC = 55 ±2.21U/ml) 

contributes to the progression of NAFLD to HCC, and that 

elevated AFP levels (NAFLD = 13 ±1.17ng/ml, HCC = 

±1.2ng/ml) serve as both a biomarker and a contributor to liver 

carcinogenesis (p-value < 0.5). The findings highlight that the 

elevated values of AFP, but not of P53, may help in 

understanding the transformation in the context of NAFLD and 

liver cancer. 

Keyword: Non-Alcoholic Fatty Liver Disease, Hepatocellular 

Carcinoma, AFP, P53 

 صلخستالم

( مصذر قهق صحي NAFLDيعذ مزض انكبذ انذهىي غيز انكحىني )

(، وهى انسبب HCCعانمي محزايذ، وغانبًا ما يحطىر إنى سزطان انخلايا انكبذية )

في  HCCو NAFLDانزئيسي نسزطان انكبذ. يبحث هذا انعمم في انعلاقة بيه 

( في هذي انعمهيات. AFPيه انجىيىي أنفا )وانبزوج p53ودور  HepG2خلايا 

، (p53 NAFLD = 22.5 ±2.02U/mlأوضحث انذراسة في أن جعطيم وشاط 

HCC = 55 ±2.21U/ml يساهم في جطىر )NAFLD  إنىHCC وأن ارجفاع ،

( AFP  (NAFLD = 13 ±1.17ng/ml)  ،HCC = ±1.2ng/ml مسحىيات

(. جسهظ انىحائج p-value <0.5)بمثابة علامة حيىية ومساهم في جسزطه انكبذ 

، قذ جساعذ في فهم انححىل P53، ونكه نيس نـ AFPانضىء عهى أن انقيم انمزجفعة نـ 

 انى سزطان انكبذ. NAFLDحالات 
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Introduction  

Non-alcoholic fatty liver disease (NAFLD) is a 

multifactorial disorder that has emerged as a global health 

concern. It is characterized by the accumulation of fat in liver 

cells in individuals who consume little to no alcohol (Younossi 

et al., 2016). NAFLD ranges from simple steatosis to non-

alcoholic steatohepatitis (NASH), which involves liver 

inflammation and injury and can progress to advanced stages 

such as fibrosis, cirrhosis, and ultimately hepatocellular 

carcinoma (HCC) (Loomba & Sanyal, 2013). The transition from 

NAFLD to HCC is a gradual process that involves various 

molecular mechanisms, including oxidative stress, inflammation, 

and genetic mutations. 

Hepatocellular carcinoma (HCC) is the most common 

form of primary liver cancer and is often associated with chronic 

liver diseases, including NAFLD, hepatitis B and C infections, 

and alcohol-induced liver disease. HCC is characterized by 

uncontrolled cell proliferation, evasion of apoptosis, and 

alterations in cellular metabolism (Llovet et al., 2003). HepG2 

cells, a human hepatoma cell line, are frequently used to study 

liver diseases and carcinogenesis in vitro. These cells retain 

many features of normal hepatocytes and can be manipulated to 

mimic various stages of liver disease, making them an ideal 

model for studying NAFLD and HCC progression. 

p53 is a tumor suppressor protein that plays a key role in 

maintaining cellular integrity by regulating the cell cycle, 

promoting DNA repair, and inducing apoptosis in response to 

cellular stress (Levine, 1997). Mutations or inactivation of p53 

are common in many cancers, including liver cancer, and are 

often associated with poor prognosis and resistance to therapy. In 

the context of liver disease, p53 dysfunction allows the survival 
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of damaged hepatocytes, contributing to the development of 

HCC. 

Alpha-fetoprotein (AFP) is a glycoprotein synthesized 

primarily by the fetal liver, yolk sac, and gastrointestinal tract 

during fetal development. In adults, AFP levels are typically low, 

but elevated AFP is often observed in patients with liver cancer, 

especially HCC (Llovet et al., 2003). AFP is used as a biomarker 

for diagnosing HCC and monitoring treatment response. 

Elevated AFP levels are correlated with tumor size, stage, and 

prognosis, making it a valuable marker for assessing the 

progression of HCC. This study aims to explore the relationship 

between NAFLD and HCC in HepG2 cells, focusing on the roles 

of p53 and AFP 

Methodology 

1. Cell Culture MTT-assay 
HepG2 cells were obtained from the American Type 

Culture Collection (ATCC) and cultured in Dulbecco's Modified 

Eagle Medium (DMEM) supplemented with 10% fetal bovine 

serum (FBS) and 1% penicillin-streptomycin. Cells were 

maintained in a humidified incubator at 37°C with 5% CO₂. The 

cells were seeded in 6-well plates at a density of 1 × 10⁵ 

cells/well, and repeated into 3 groups [NC: normal control, 

NAFLD, HCC]. For treatments, cells were incubated for 48-72 

hours to allow for the induction of NAFLD or HCC (Jiang et al., 

2015). 

2. Induction of NAFLD in HepG2 Cells 
To induce -like conditions in HepG2 cells, a mixture of 

fatty acids was added to the culture medium. These fatty acids 

were prepared by dissolving palmitate and oleate in ethanol and 

then adding the mixture to the medium to a final concentration of 

0.4 mM. After 48-72 hours of treatment, lipid accumulation in 

the hepatocytes was assessed using Oil Red O staining, which 
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detects intracellular lipid droplets (Feng et al., 2018). 

Additionally, triglyceride levels were measured to quantify fat 

accumulation in the cells. 

3. HCC Induction in HepG2 Cells 
To induce HCC in HepG2 cells, we exposed the cells to 

oxidative stress agents such as hydrogen peroxide (H₂O₂) or 

aflatoxin B1, both of which have been shown to promote DNA 

damage, inflammation, and carcinogenesis (Chang et al., 2019). 

The cells were treated with 200 µM H₂O₂ or 1 µM aflatoxin B1 

for 48 hours, followed by assessments of cell morphology, 

proliferation, and the induction of cancer-related markers. 

4. P53 and AFP Analysis 

Both P53 and AFP levels were measured using enzyme-

linked immunosorbent assay (ELISA) Kits [)Bender Med 

Systems, 2021)  for P53 protein, (COAT-A-COUNT, 2021) 

for AFP].  

5. Statistical Analysis 

Statistical analysis was performed using (ANOVA) test 

two factors with replicates. A p-value of < 0.05 was considered 

statistically significant  ) Zar, 2010). 

Results & Discussion  

The data from the results of P53 and AFP levels across 

the three groups: NC (Normal Control), NAFLD (Non-

Alcoholic Fatty Liver Disease), and HCC (Hepatocellular 

Carcinoma), provide important insights into the role of these 

markers in liver disease progression and carcinogenesis.  

The P53 protein plays a critical role in maintaining 

cellular integrity by regulating the cell cycle and inducing 

apoptosis in response to DNA damage or cellular stress (Basu et 

al., 2020). As observed in the current study, P53 levels show a 

progressive increase from the NC group (13.3 U/ml) to NAFLD 

(22.5 U/ml), and a significant rise in the HCC group (55 U/ml). 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

   م6262  أبريـــــــل(62(،ع)8مج)، للعلوم الزراعيةالمجلة العربية 

 

 09 

The moderate increase in P53 levels in the NAFLD group may 

be attributed to the stress caused by lipid accumulation in liver 

cells. NAFLD is associated with oxidative stress, inflammation, 

and hepatocyte injury (Sanyal et al., 2015). The increase in P53 

suggests a cellular response to this damage. This finding is 

consistent with studies indicating that P53 may act as a cellular 

defense mechanism in response to metabolic stress and liver 

injury (Ding et al., 2017). 

The marked increase in P53 levels in the HCC group is 

consistent with the tumor-suppressive role of P53 in cancer. In 

many cancers, including liver cancer, P53 mutations or 

alterations in its expression are common (Hussain et al., 2021). 

These alterations can lead to disrupted cell cycle regulation, 

increased genomic instability, and resistance to apoptosis, all of 

which contribute to cancer progression. The high levels of P53 

in HCC may thus reflect the presence of genomic instability and 

the transformation of normal cells to cancerous ones. Several 

studies have reported that P53 mutations are among the most 

frequent genetic alterations in HCC (Li et al., 2020). The 

progressive increase in P53 levels from NC to NAFLD to HCC 

supports the concept that P53 could serve as a biomarker for the 

early detection and monitoring of liver disease progression. As 

P53 levels increase in response to both cellular stress in early-

stage liver disease and genetic alterations in cancer, it may have 

diagnostic and prognostic value in the context of NAFLD and 

HCC. 

AFP is a well-established biomarker for liver 

malignancies, particularly hepatocellular carcinoma (HCC). In 

healthy individuals, AFP levels are typically low (Liu et al., 

2018). In this study, AFP levels were low in the NC group (3 

ng/ml), which is consistent with normal liver function. However, 

an increase in AFP levels was observed in both the NAFLD and 
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HCC groups. The mild rise in AFP levels in the NAFLD group 

(13 ng/ml) is indicative of liver dysfunction or injury. Although 

AFP is not typically elevated in the early stages of NAFLD, 

some studies suggest that AFP can be a marker for liver 

inflammation and early liver damage (Cai et al., 2019). It has 

been proposed that AFP could be elevated even in the absence of 

a malignancy in chronic liver diseases, including NAFLD, due to 

hepatocyte turnover and inflammation (Kishimoto et al., 2020). 

In the HCC group, AFP levels further increased to 15 ng/ml. 

AFP is widely recognized as a tumor marker for HCC, and its 

elevated levels are often associated with poor prognosis and 

advanced disease stages (Shin et al., 2017). Elevated AFP levels 

in HCC are primarily due to the secretion of AFP by cancerous 

liver cells, which have aberrant functions. The role of AFP as a 

diagnostic tool in HCC has been well-documented, though it is 

not actually specific, as levels can also be elevated in other liver 

diseases (Bruix et al., 2014). The gradual increase in AFP levels 

from NC to NAFLD to HCC suggests that AFP can be a 

potential biomarker for tracking liver disease progression. While 

AFP is more commonly used as a biomarker for HCC, its levels 

can also provide useful information about liver dysfunction and 

potential malignancy in patients with NAFLD (Padrão et al., 

2018). Thus, monitoring AFP levels in patients with NAFLD 

may help identify those at risk of developing HCC. 

Both P53 and AFP have shown to be potential 

biomarkers for monitoring liver disease progression, from non-

alcoholic fatty liver disease (NAFLD) to hepatocellular 

carcinoma (HCC). The progressive increase in both markers 

suggests that they could play complementary roles in detecting 

early liver damage and identifying patients at risk for developing 

HCC. P53 may serve as an early indicator of cellular stress or 

genomic instability, which could be relevant for the monitoring 
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of NAFLD and its progression to HCC. Given its involvement in 

regulating the cell cycle and response to DNA damage, P53 

could also aid in assessing the risk of malignancy in liver 

diseases. AFP continues to be a reliable marker for HCC 

diagnosis and monitoring. Its gradual rise in both NAFLD and 

HCC suggests that it could be used for early detection of liver 

malignancy in high-risk populations, especially when combined 

with other diagnostic tools such as imaging. 

Table 1: Alpha-fetoprotein (AFP) and p53 concentration 

among the NAFLD and HCC on Hepg2 cells. 

Case 

Marker 
NC NAFLD* HCC* 

P53 U/ml 

(normal 5 

to 25) 

13.3 ±1.92 22.5 ±2.02 55 ±2.21 

AFP ng/ml 

(Normal 1-

10) 

3 ± 0.91 13 ±1.17 15 ±1.2 

NC: normal control, NAFLD: Non-alcoholic fatty liver disease, 

HCC: Hepatocellular carcinoma, AFP: alpha fetoprotein. 

ANOVA Two factors with replicates. *The p-value for P53 is 

less than 0.05, it has a significant effect on both NAFLD and 

HCC . Similarly, the p-value for AFP is less than 0.05, it has a 

significant effect on both cases. Interaction Effect: the p-value 

for the interaction term (P53*AFP) in both cases (NAFLD and 

HCC) revealed that the p-value is less than 0.05, it indicates a 

significant interaction between P53 and AFP. This means the 

effect of one factor depends on the level of the other factor.  

Importance of Nutrition in Preventing the Progression of Non-

Alcoholic Fatty Liver Disease (NAFLD) to Hepatocellular 

Carcinoma (HCC) 
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Nutrition plays a pivotal role in the management of Non-

Alcoholic Fatty Liver Disease (NAFLD) and its potential 

progression to more severe conditions, including Hepatocellular 

Carcinoma (HCC). NAFLD is a spectrum of liver conditions 

ranging from simple steatosis (fatty liver) to non-alcoholic 

steatohepatitis (NASH), which can further progress to fibrosis, 

cirrhosis, and ultimately liver cancer (HCC) (Younossi et al., 

2016). Proper nutrition can help mitigate the factors that 

contribute to the progression of NAFLD and HCC by addressing 

underlying metabolic disturbances such as obesity, insulin 

resistance, and inflammation. 

A healthy, balanced diet is essential for managing and 

preventing the progression of NAFLD. The primary aim is to 

reduce liver fat accumulation, control body weight, and improve 

insulin sensitivity. A diet rich in antioxidants, healthy fats, and 

fiber, such as the Mediterranean diet, has been shown to reduce 

liver fat and inflammation, key factors in preventing the 

progression from simple steatosis to NASH (Musso et al., 2010). 

Reducing the intake of saturated fats, refined sugars, and 

processed foods is crucial as these can exacerbate liver 

inflammation, insulin resistance, and oxidative stress, all of 

which contribute to the development of NAFLD and its 

subsequent progression to HCC (Bellentani & Marino, 2009). 

Additionally, the intake of certain nutrients such as vitamin E 

and omega-3 fatty acids has been associated with improvements 

in liver function and a reduction in liver fat (Chalasani et al., 

2012).  

Obesity is one of the major risk factors for the 

development and progression of NAFLD, with insulin resistance 

being a key contributor to hepatic fat accumulation (Cusi, 2016). 

Excess visceral fat, which is more metabolically active, can lead 

to increased fatty acid release into the liver, promoting 
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lipotoxicity and triggering inflammatory responses (Friedman, 

2008). Therefore, adopting a weight loss strategy through dietary 

modifications, coupled with physical activity, is crucial in 

managing NAFLD. Weight reduction of as little as 5-10% has 

been shown to significantly improve liver histology and reduce 

the risk of progression to cirrhosis and HCC (Van der Poorten et 

al., 2008). 

Chronic oxidative stress and inflammation are central to 

the progression of NAFLD to NASH and ultimately to HCC. A 

diet rich in antioxidants, such as those found in fruits, 

vegetables, and whole grains, can help reduce oxidative stress in 

the liver and limit the inflammatory pathways that contribute to 

liver damage (De Bie et al., 2016). Polyphenols, found in foods 

such as green tea and berries, have demonstrated anti-

inflammatory and antioxidant properties that may help protect 

the liver from carcinogenic damage (Basu et al., 2017). 

Furthermore, reducing the intake of pro-inflammatory foods, 

such as trans fats and processed meats, may help in reducing 

liver inflammation, thereby lowering the risk of liver fibrosis and 

cancer development (Gaggini et al., 2018). 

Certain nutrients have shown promise in the prevention of 

liver cancer in the context of NAFLD. Vitamin D, for instance, 

has been shown to exhibit anti-cancer effects, with low levels of 

vitamin D being associated with an increased risk of HCC 

(Wang et al., 2016). Omega-3 fatty acids, found in fatty fish and 

flaxseeds, also exhibit anti-inflammatory properties and have 

been associated with improved liver function in individuals with 

NAFLD (Mori et al., 2017). 

Conclusion: 

The findings in this study highlight the potential utility of 

P53 and AFP as biomarkers for liver disease progression, 

particularly in the context of NAFLD and HCC. The increasing 
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levels of both markers from NC to NAFLD to HCC underscore 

their role in reflecting the stages of liver disease and the 

transition from benign liver conditions to cancer. Future studies 

are needed to further validate the diagnostic and prognostic value 

of P53 and AFP, particularly in the early detection of HCC in 

patients with chronic liver diseases. Nutrition plays a vital role in 

managing and preventing the progression of NAFLD to more 

severe conditions like HCC. By focusing on a healthy, balanced 

diet, addressing obesity and insulin resistance, and reducing 

oxidative stress and inflammation, it is possible to slow the 

progression of liver disease and reduce the risk of liver cancer. 

Continued research into the role of specific nutrients and dietary 

patterns in liver health is necessary to better understand the 

mechanisms by which nutrition can prevent NAFLD progression 

and protect against liver cancer. 
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     Hydrological Studies on the ground water in Aljeffara 

western plain 

Abstract 

Groundwater constitutes one of the paramount natural 

resources, playing a critical role in human health and overall 

well-being, as well as in sustainable development. An essential 

aspect to consider is that Libya exhibits a considerable reliance 

on groundwater, which constitutes over 97% of the total water 

utilized. Furthermore, this resource is employed across a diverse 

array of domestic, industrial, and agricultural activities. The 

current study seeks to assess the chemical constituents of 

groundwater and their interrelationships with five examined 

parameters, namely water level, elevation above sea level, 

productivity in cubic meters per hour, age, and depth. 

Additionally, the pollution index (Pi) was computed as part of 

the analysis. Groundwater samples were collected in one-liter 

plastic containers, which had been meticulously rinsed with tap 

water followed by a rinse with distilled water. The laboratory 

specimens were subsequently transported to the laboratory in 

insulated iceboxes and maintained at 4°C until analysis could be 

conducted. An evaluation of the chemical constituents in 

groundwater designated for drinking and irrigation purposes in 

the Aljeffara western plain, located 80 kilometers west of 

Tripoli, was conducted. Samples were procured from 62 wells 

that provide drinking and irrigation water to the local population. 

The physical and chemical properties were analyzed across 19 

parameters: Na⁺, K⁺, Cl⁻, HCO₃⁻, NO₂⁻, NO₃⁻, NH₄⁺, SO₄²⁻, Ca²⁺, 

Mg²⁺, temperature (°C), pH, total dissolved solids (TDS), 

electrical conductivity (EC), total hardness (TH), alkalinity, CO₂, 

PO₄³⁻, and turbidity. The findings indicated that six of the 

examined parameters exhibited negative correlation coefficients 

with depth (HCO₃, NO₃⁻, temperature (°C), alkalinity, and 
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PO₄²⁺). Conversely, five parameters demonstrated positive 

correlation coefficients with well age (HCO₃, NO₃⁻, temperature 

(°C), pH, and alkalinity). Moreover, nine parameters showed a 

positive correlation coefficient with well productivity in cubic 

meters per hour (HCO₃, NO₃⁻, NH₄⁺, SO4--, temperature (°C), 

pH, EC, alkalinity, and PO₄²⁺). Five parameters were positively 

correlated with the elevation of the well above sea level (NH₄⁺, 

Ca²⁺, Mg²⁺, pH, CO₂, and turbidity). Additionally, three 

parameters displayed positive correlation coefficients with the 

water level (NO₃⁻), temperature (°C), and pH. The parameters 

pH, HCO₃⁻, NO₃⁻, and NH₄⁺ exhibited an acceptable pollution 

index (Pi), with respective Pi values of 0.987, 0.612, 0.209, 

0.0502, and 0.755. In contrast, the Pi value for total hardness 

(CaCO₃) was deemed extremely unacceptable, recording a value 

of 37.83, while total dissolved solids (TDS) were associated with 

a significantly high Pi value of 7.448. 

       An evaluation of the chemical constituents in groundwater 

designated for drinking and irrigation purposes in the Aljeffara 

western plain, located 80 kilometers west of Tripoli, was 

conducted. Samples were procured from 62 wells that provide 

drinking and irrigation water to the local population. The 

physical and chemical properties were analyzed across 19 

parameters: Na⁺, K⁺, Cl⁻, HCO₃⁻, NO₂⁻, NO₃⁻, NH₄⁺, SO₄²⁻, Ca²⁺, 

Mg²⁺, temperature (°C), pH, total dissolved solids (TDS), 

electrical conductivity (EC), total hardness (TH), alkalinity, CO₂, 

PO₄³⁻, and turbidity. The findings indicated that six of the 

examined parameters exhibited negative correlation coefficients 

with depth (HCO₃, NO₃⁻, temperature (°C), alkalinity, and 

PO₄²⁺). Conversely, five parameters demonstrated positive 

correlation coefficients with well age (HCO₃, NO₃⁻, temperature 

(°C), pH, and alkalinity). Moreover, nine parameters showed a 

positive correlation coefficient with well productivity in cubic 
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meters per hour (HCO₃, NO₃⁻, NH₄⁺, SO4--, temperature (°C), 

pH, EC, alkalinity, and PO₄²⁺). Five parameters were positively 

correlated with the elevation of the well above sea level (NH₄⁺, 

Ca²⁺, Mg²⁺, pH, CO₂, and turbidity). Additionally, three 

parameters displayed positive correlation coefficients with the 

water level (NO₃⁻), temperature (°C), and pH. The parameters 

pH, HCO₃⁻, NO₃⁻, and NH₄⁺ exhibited an acceptable pollution 

index (Pi), with respective Pi values of 0.987, 0.612, 0.209, 

0.0502, and 0.755. In contrast, the Pi value for total hardness 

(CaCO₃) was deemed extremely unacceptable, recording a value 

of 37.83, while total dissolved solids (TDS) were associated with 

a significantly high Pi value of 7.448. 

Key words: well age – well depth - productivity– Aljeffara 

western plain 

 المستخلص:

ب فٙ  ًً رشكم انًٛبِ انجٕفٛخ أحذ أْى انًٕاسد انطجٛؼٛخ، حٛش رهؼت دٔسًا حبس

انًسزذايخ. أحذ انجٕاَت صحخ الإَسبٌ ٔسفبْٛزّ ثشكم ػبو، ٔكزنك فٙ انزًُٛخ 

الأسبسٛخ انزٙ ٚجت يشاػبرٓب ْٕ أٌ نٛجٛب رظٓش اػزًبداً كجٛشاً ػهٗ انًٛبِ انجٕفٛخ، 

% يٍ إجًبنٙ انًٛبِ انًسزخذيخ. ػلأح ػهٗ رنك، ٚزى 79ٔانزٙ رشكم أكضش يٍ 

اسزخذاو ْزا انًٕسد ػجش يجًٕػخ يزُٕػخ يٍ الأَشطخ انًُزنٛخ ٔانصُبػٛخ 

انذساسخ انحبنٛخ إنٗ رمٛٛى انًكَٕبد انكًٛٛبئٛخ نهًٛبِ انجٕفٛخ ٔانزساػٛخ. رسؼٗ 

ٔػلالبرٓب انًزجبدنخ يغ خًسخ ػٕايم رى فحصٓب، ْٔٙ يُسٕة انًٛبِ، الاسرفبع ػٍ 

فخ إنٗ رنك، سطح انجحش، الإَزبجٛخ ثبنًزش انًكؼت فٙ انسبػخ، انؼًش، ٔانؼًك. ثبلإضب

ى جًغ ػُٛبد انًٛبِ انجٕفٛخ فٙ كجزء يٍ انزحهٛم. ر  pi رى حسبة يؤشش انزهٕس

حبٔٚبد ثلاسزٛكٛخ سؼخ نزش ٔاحذ، ٔانزٙ رى غسهٓب ثؼُبٚخ ثًبء انصُجٕس صى شطفٓب 

ثبنًبء انًمطش. رى ثؼذ رنك َمم انؼُٛبد انًخزجشٚخ إنٗ انًخزجش فٙ صُبدٚك صهج 

رى إجشاء   دسجبد يئٕٚخ حزٗ إجشاء انزحهٛم. >يؼزٔنخ ٔحفظٓب ػُذ دسجخ حشاسح 

نهًكَٕبد انكًٛٛبئٛخ فٙ انًٛبِ انجٕفٛخ انًخصصخ لأغشاض انششة ٔانش٘ فٙ  رمٛٛى

كٛهٕيزشاً غشة طشاثهس. جًؼذ انؼُٛبد  08سٓم انجفبسح انغشثٙ، انٕالغ ػهٗ ثؼذ 

ثئشاً رٕفش يٛبِ انششة ٔانش٘ نهسكبٌ انًحهٍٛٛ. رى رحهٛم انخٕاص انفٛزٚبئٛخ  :<يٍ 

، ⁺Na⁺ ،K⁺ ،Cl⁻ ،HCO₃⁻ ،NO₂⁻ ،NO₃⁻ ،NH₄يؼهًخ:  97ٔانكًٛٛبئٛخ ػجش 

SO₄²⁻ ،Ca²⁺ ،Mg²⁺ ٙدسجخ انحشاسح )دسجخ يئٕٚخ(، انشلى انٓٛذسٔجُٛٙ، إجًبن ،
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، انمهٕٚخ، TH، انؼسشح انكهٛخ EC، انًٕصهٛخ انكٓشثبئٛخ TDSانًٕاد انصهجخ انزائجخ 

CO₂ ،PO₄³⁻ ٔانؼكبسح. أشبسد انُزبئج إنٗ أٌ سزخ يٍ انؼٕايم انًذسٔسخ أظٓشد ،

، انمهٕٚخ، C، دسجخ انحشاسح ⁻HCO₃ ،NO₃لاد اسرجبط سهجٛخ يغ انؼًك ْٙ يؼبي

ٔPO₄²⁺  ػهٗ انؼكس يٍ رنك، أظٓشد خًس يؼهًبد يؼبيلاد اسرجبط إٚجبثٛخ يغ.

، دسجخ انحشاسح )دسجخ يئٕٚخ(، ٔدسجخ انحًٕضخ، ⁻HCO₃ ،NO₃ػًش انجئش ْٙ 

بط إٚجبثٙ يغ إَزبجٛخ ٔانمهٕٚخ. ػلأح ػهٗ رنك، أظٓشد رسؼخ يؼبيلاد يؼبيم اسرج

، دسجخ --HCO₃ ،NO₃⁻ ،NH₄⁺ ،SO4انجئش ثبنًزش انًكؼت فٙ انسبػخ ْٙ)

اسرجطذ . ⁺PO₄²، انمهٕٚخ، ECٔانحشاسح )دسجخ يئٕٚخ(، انشلى انٓٛذسٔجُٛٙ، 

، ⁺NH₄⁺ ،Ca²خًس يؼهًبد ثشكم إٚجبثٙ يغ الاسرفبع ػٍ يسزٕٖ سطح انجحش )

Mg²⁺ ،pH ،CO₂نٗ رنك، اظٓشد صلاس يؼهًبد يؼبيلاد ، ٔانؼكبسح(. ثبلإضبفخ إ

، ٔدسجخ انحشاسح )دسجخ يئٕٚخ(، ٔدسجخ ⁻NO₃اسرجبط إٚجبثٛخ يغ يسزٕٖ انًبء 

يؤشش رهٕس يمجٕل  ⁺pH ٔHCO₃⁻ ٔNO₃⁻ ٔNH₄انحًٕضخ. أظٓشد انًؼهًبد 

. فٙ ==8.9ٔ :8=8.8ٔ 87:.8ٔ :9<.8ٔ 8.709ػهٗ انزٕانٙ رجهغ  Piثمٛى 

غٛش يمجٕنخ ػهٗ الإطلاق، يسجهخ CaCO₃ؼسشح انكهٛخ نه Piانًمبثم، اػزجشد لًٛخ 

 Piيغ لًٛخ  TDS  ، فٙ حٍٛ اسرجط إجًبنٙ انًٕاد انصهجخ انزائجخ ;9.0;لًٛخ 

  .0>>.9يشرفؼخ جذا رجهغ 

Introduction 

       Groundwater constitutes a crucial natural resource that 

significantly contributes to human health and well-being, 

socioeconomic advancement, and ecological integrity. 

Additionally, it is extensively employed for a diverse array of 

residential, industrial, and agricultural applications (Ruiz et al., 

2019). In recent decades, groundwater contamination has 

emerged as one of the most pressing global challenges, as water 

may be compromised by both natural phenomena and a 

multitude of anthropogenic activities, leading to diminished 

drinking water quality, losses in water supply, elevated 

remediation costs, and potential health hazards (Busico et al., 

2018). The hydrochemical characteristics of groundwater are 

predominantly influenced by factors such as precipitation, 

geological composition, lithological characteristics, residence 

time, and geochemical interactions along the pathways of 
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groundwater flow (Moral et al., 2008). The aggregate volume of 

water present on Earth is estimated to be approximately 14 

trillion cubic meters. Trace elements constitute a critical 

component of the material foundation underlying medical effects 

(Mohammad et al., 2005). Heavy metals rank among the most 

enduring pollutants within aquatic ecosystems due to their 

inherent resistance to degradation under natural conditions 

(Khan, 2011). 

          The state of groundwater within an aquifer is contingent 

upon variables such as the volume, duration, and intensity of 

precipitation, the depth of weathering, specific yield, and the 

overall gradient of the geological formation in relation to the 

drainage conduit. Groundwater manifests within weathered 

substrates under unconfined conditions and within fractured 

lithology’s under semi-confined states. The thickness of the 

weathered strata ranges from 2.2 meters to 50 meters, 

irrespective of the rock type (Gopinath, 2011). Concerning the 

quality of potable water in developing nations, there is an 

increasing apprehension regarding health-related issues. Over 

780 million individuals in the developing world lack access to 

safe drinking water, primarily due to microbiological and 

chemical contamination (WHO/UNICEF, 2012). 

       Elkhouly and Almrid (2021) ascertained that the 

groundwater in the examined region exhibited a marginal 

inclination towards alkalinity. Furthermore, the majority of the 

substances dissolved in groundwater existed in an ionic state. 

Certain ions are consistently present, and their cumulative 

presence accounts for nearly all dissolved ions. The principal 

ions identified include T.H (CaCO3), Mg, CaCO3, Ca as 

CaCO3, Na+, Cl-, SO4--, Ca++, Mg++, HCO3, T (sodium ion), 

K+, and NO3-. 
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     The quality of groundwater is contingent upon the behavior of 

physical and chemical parameters that are influenced by 

geological formations, atmospheric precipitation, inland surface 

waters, and geochemical processes as they interact with 

lithological materials and various anthropogenic activities 

(Saravanan et al., 2015). 

     Water chemistry serves as a pivotal tool for elucidating the 

origins, transit durations, flow patterns, and hydrological 

regimes, as well as the geological frameworks and mineralogical 

characteristics of aquifers, in addition to the hydrogeochemical 

processes involved. Specific water quality parameters are 

essential to fulfill both domestic and agricultural requirements 

(Salcedo et al., 2017).        

     While numerous investigations have evaluated groundwater 

quality in relation to heavy metal contamination for various 

objectives, there exists a limited number of studies specifically 

addressing the concentration of principal chemical constituents 

in groundwater and their correlation with well characteristics, 

including depth, age, water level, elevation above sea level, and 

productivity measured in cubic meters per hour. In the current 

research, we examined the interrelationship between chemical 

constituents and the aforementioned parameters in the Aljimil 

region of western Libya. 

Materials and Methods 

Study Area: Groundwater specimens were procured from 

a total of 62 wells situated in the Aljeffra western plain region, 

approximately 80 kilometers to the west of Tripoli. These 

specimens were subsequently dispatched for analysis within a 

laboratory setting. The geographical coordinates of the wells 

were meticulously documented utilizing a Geological 

Positioning System (GPS). The sampled wells were privately 

owned properties. A significant number of the sampled wells 
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served as the primary source of potable water for the local 

populace. 

Collection of Samples: Groundwater specimens were 

collected in one-liter polyethylene containers, which had 

undergone rigorous washing with tap water and thorough rinsing 

with distilled water prior to use. These specimens were promptly 

acidified to a pH of 2 using HNO3 to ensure that metal ions 

remained in solution and to avert their adherence to the container 

walls. All specimens were transported to the laboratory in 

insulated iceboxes and maintained at a refrigeration temperature 

of 4°C until analysis was conducted. The sampling protocol was 

meticulously structured to ensure that specimens collected within 

a single sampling event were analyzed within the minimal 

possible timeframe. 

      Major cations (K+, Na+, Ca2+, Mg2+) were quantified using 

Inductively Coupled Plasma Optical Emission Spectroscopy 

(ICP-OES), while anions (Cl-, SO42-) were analyzed through 

spectrophotometric methods (DX-120IC), with HCO3- and Total 

Dissolved Solids (TDS) determined via acid-base titration and 

gravimetric techniques, respectively. The charge balance 

verification of all hydrochemical data revealed that the ionic 

balance error remained within the acceptable limit of ±5%, 

thereby affirming the integrity and reliability of our data. 

Pollution Index (Pi): The Pollution Index (Pi) is 

articulated as the ratio of the concentration of a specific 

parameter relative to the baseline standard. This metric 

elucidates the extent of pollution attributable to individual 

samples. A critical threshold is established at 1.0, wherein values 

exceeding 1.0 signify a substantial degree of pollution, 

conversely, values falling below 1.0 indicate an absence of 

pollution (Akpoveta et al., 2011) and (Unanma et al., 2013). 
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Pollution index Pi =   estimated concentration    

          Standard  

  

Data analysis: average values, correlation coefficients, 

standard division, Pi index values, were analyzed using 

Microsoft excel program.   

Results and Discussion 

The minimum, maximum and standard division of (trace, 

macro elements, salts, salinity, alkalinity, turbidity and PH) 

values has been estimated.  

Table (1) Minimum, maximum, mean values and, standard 

division for chemical components of samples 

 SD Mean Maximum Minimum Parameters 

2933 1440 16544 70.31 Na
+

 

177 87.69 875.4 0.00 K
+

 

7375 3529 46621 146.2 Cl
-

 

132.7 183.7 713.1 15.62 HCO3 

3.889 1.327 22.18 0.003 NO2
-

 

11.33 9.427 45.27 0.00 NO
-
3 

2.39 1.133 17.42 0.00 NH4
+

 

1592 1173 9616 46 SO4 
--

 

456.30 531.73 2088.37 50.121 Ca 
++

 

979.45 460.97 6411.312 30.022 Mg
++

 

2.958 23.26 28.0 14.8 T(C) 

0.253 7.305 8.07 6.71 (PH) 

12656 7448 74368 581 TDS 

15700 10496 80500 811 E C 

6052 3783 36325 211.9 T. H 

143.9 203.7 713 86.94 Alkalinity 

41.22 35.17 184.7 1.23 CO2 

1.485 0.392 9.63 0.00 PO4
++

 

10.86 3.977 57 0.00 Turbidity 
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Table (2) Values of WHO for ground water quality and Pi 

index estimation 

Water quality 

parameter  

(WHO) PI Index Classification  

(PH) 6.5-8 0.987 Acceptable 

TDS 1000 7.448 Unacceptable 

SO4 
--

 250 4.692 Unacceptable 

Cl
-

 250 14.12 Unacceptable 

T.H (CaCO3) 100 37.83 Unacceptable 

HCO3 300 0.612 Acceptable 

NO
-
3 45 0.209 Acceptable 

NH4
+

 1.5 0.755 Acceptable 

Ca 
++

 200 2.659 unacceptable 

Mg
++

 150 3.073 unacceptable 

P2O4
++

 0.13 3.015 Unacceptable 

Na
+

 200 7.2 Unacceptable 

K
+

 30 2.923 Unacceptable 

      As evidenced in table (2), the parameters PH, HCO3-, NO3-, 

and NH4+ exhibited acceptable Pi indices with respective Pi 

values of 0.987, 0.612, 0.209, 0.0502, and 0.755. Conversely, the 

Pi value for T.H (CaCO3) was markedly unacceptable, 

registering at 37.83, while the TDS demonstrated a substantially 

elevated Pi value of 7.448. These findings align with the research 

conducted by Elkhouly et al., 2021. 

     As illustrated in table (3) and figures (1-5), 

Na+ ions 

The Na+ ions manifested a positive correlation solely with the 

well depth (0.28), while exhibiting negative correlation values 

with age, productivity, height above sea level, and water level, 

which were recorded at -0.3, -0.11, -0.02, and -0.5, respectively. 

K+ ions 
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The K+ ions demonstrated a positive correlation exclusively 

with the well depth (0.198) and revealed negative correlation 

values with age, productivity, height above sea level, and water 

level, which were documented as -0.28, -0.13, -0.03, and -0.47, 

respectively. 

Cl- ions 

The Cl- ions indicated a positive correlation solely with 

the well depth (0.273), while negative correlation values with 

age, productivity, height above sea level, and water level were 

recorded at -0.27, -0.21, 0.0, and -0.48, respectively. 

HCO3+ ions 

The HCO3+ ions exhibited positive correlation values 

with well age and productivity (0.168 and 0.129) and negative 

correlation values with depth, height above sea level, and water 

level, which were noted as -0.36, -0.20, and -0.05, respectively. 

NO2- ions 

The NO2 ions displayed a positive correlation solely with 

the well depth (0.147), along with negative correlation values 

with age, productivity, height above sea level, and water level, 

which were recorded at -0.1, -0.04, -0.02, and -0.19, 

respectively. 

NO3- ions 

The NO3- ions exhibited positive correlation values with 

well age, productivity, and water level (0.269, 0.179, and 0.194), 

while negative correlation values with depth and height above 

sea level were noted at -0.14 and -0.1, respectively. 

NH4+ ions 

The NH4+ ions recorded positive correlation values with 

well depth, productivity, and height above sea level (0.261, 

0.008, and 0.288), whereas negative correlation values with well 

age and water level were noted as -0.18 and -0.06, respectively. 

SO4-- ions 
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The SO4-- ions exhibited a positive correlation with well 

depth and productivity, with correlation coefficients of 0.382 and 

0.202, respectively, while demonstrating negative correlations 

with age, height above sea level, and water level measurements, 

with values of -0.37, -0.08, and -0.42, respectively. 

Ca++ ions 

The Ca++ ions displayed positive correlations with well 

depth and height above sea level, with correlation values of 

0.426 and 0.166, respectively, and negative correlations with 

age, productivity, and water level measurements, which were 

recorded as -0.35, -0.283, and -0.513, respectively. 

Mg++ ions 

The Mg++ ions illustrated positive correlations with well 

depth, age, and height above sea level, with correlation 

coefficients of 0.273, 0.270, and 0.415, while also showing 

negative correlations with productivity and water level 

measurements, which were recorded as -0.182 and -0.448, 

respectively. 

T (C) 

The temperature (T in °C) exhibited positive correlations 

with well measurements, age, productivity, and water level, with 

correlation values of 0.261, 0.139, and 0.415, while concurrently 

displaying negative correlations with well depth and height 

above sea level, which were recorded as -0.46 and -0.01, 

respectively. 

PH 

The pH levels indicated positive correlations with well 

measurements, age, productivity, height above sea level, and 

water level, which were quantified as 0.174, 0.217, 0.089, and 

0.225, respectively, while a negative correlation with well depth 

was recorded at -0.46. 

TDS 
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The total dissolved solids (TDS) demonstrated a positive 

correlation solely with well depth, quantified as 0.31, while 

revealing negative correlations with age, productivity, height 

above sea level, and water level measurements, which were 

recorded as -0.31, -0.14, -0.02, and -0.51, respectively. 

EC 

The electrical conductivity (EC) exhibited positive 

correlations with well depth and productivity, with correlation 

values of 0.349 and 0.053, respectively, while showing negative 

correlations with age, height above sea level, and water level 

measurements, which were recorded as -0.31, -0.07, and -0.54, 

respectively. 

TH 

The total hardness (TH) displayed a positive correlation 

exclusively with well depth, quantified as 0.354, while 

demonstrating negative correlations with age, productivity, 

height above sea level, and water level measurements, which 

were recorded as -0.32, -0.24, -0.06, and -0.51, respectively. 

Alkalinity 

The alkalinity levels exhibited positive correlations with 

well age and productivity, with correlation values of 0.155 and 

0.11, respectively, while also revealing negative correlations 

with depth, height above sea level, and water level 

measurements, which were recorded as -0.19, -0.24, and -0.15, 

respectively. 

CO2 

The carbon dioxide (CO2) levels demonstrated positive 

correlations with well depth and height above sea level, with 

values of 0.254 and 0.074, respectively, while showcasing 

negative correlations with well age, productivity, and water level 

measurements, which were recorded as -0.31, -0.01, and -0.22, 

respectively. 
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PO4++ ions 

The PO4++ ions exhibited a positive correlation solely 

with productivity, quantified as 0.21, while also demonstrating 

negative correlations with well depth, well age, height above sea 

level, and water level measurements, which were recorded as -

0.05, -0.07, -0.014, and -0.06, respectively. 

Turbidity 

The turbidity levels illustrated positive correlations with 

well depth and height above sea level, with correlation values of 

0.298 and 0.184, respectively, while presenting negative 

correlations with well age, productivity, and water level 

measurements, which were recorded as -0.24, -0.05, and -0.30, 

respectively.  

Table (3) Correlation coefficient values of chemical 

components in respect to the well depth, age, productivity, 

High over the sea and water level 

Water level 
Height over 

the sea 

Productivity 

M
3
/H 

Age depth Parameters 

-0.50 -0.02 -0.11 -0.30 0.283 Na
+

 

-0.47 -0.03 -0.13 -0.28 0.198 K
+

 

-0.48 0.00 -0.21 -0.27 0.273 Cl
-

 

-0.05 -0.20 0.129 0.168 -0.36 HCO3 

-0.19 -0.02 -0.04 -0.10 0.147 NO2
-

 

0.194 -0.10 0.179 0.269 -0.14 NO
-
3 

-0.06 0.288 0.008 -0.18 0.261 NH4
+

 

-0.42 -0.08 0.202 -0.37 0.382 SO4 
--

 

-0.513 0.1662 -0.283 -0.35 0.426 Ca 
++

 

-0.448 0.415 -0.182 0.270 0.273 Mg
++

 

0.415 -0.01 0.139 0.261 -0.46 T(C) 

0.225 0.089 0.217 0.174 -0.30 (PH) 

-0.51 -0.02 -0.14 -0.31 0.31 TDS 

-0.54 -0.07 0.053 -0.31 0.349 E C 

-0.51 -0.06 -0.24 -0.32 0.354 T. H 

-0.15 -0.24 0.11 0.155 -0.19 Alkalinity 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

     Hydrological Studies on the ground., Abdulsalam A.& Alansary E. 
 

 661 

-0.22 0.074 -0.01 -0.31 0.254 CO2 

-0.06 -0.14 0.21 -0.07 -0.05 PO4
++

 

-0.30 0.184 -0.05 -0.24 0.298 Turbidity 

 

 
figure (1) Correlation coefficient values of chemical 

components in respect to the well depth 

 
figure (2) Correlation coefficient values of chemical 

components in respect to the well age 
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figure (3) Correlation coefficient values of chemical 

components in respect to the well productivity 

 

 
figure (4) Correlation coefficient values of chemical 

components in respect to the well High over the sea 

 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

     Hydrological Studies on the ground., Abdulsalam A.& Alansary E. 
 

 616 

 
figure (5) Correlation coefficient values of chemical 

components in respect to water level 

 

The preceding data clearance revealed that six examined 

parameters exhibited negative correlation coefficient values in 

relation to depth (HCO3, NO3-, T (C), Alkalinity, and PO4++). 

Comparable findings were reported by Elkhouly et al., (2021) in 

Libya, who elucidated that substantial quantities of salts are 

prevalent at greater depths within the subsurface and are 

solubilized in the groundwater. In contrast to the aforementioned 

six parameters, one additional examined parameter demonstrated 

a positive correlation coefficient value with well depth, 

indicating that increased well depth corresponds to a higher 

concentration of dissolved salts alongside turbidity. The total 

hardness (T.H) measured as CaCO3 was exceptionally elevated, 

recording a value of 3783, while total dissolved solids (TDS) 

reached 7448, in comparison to the standards established by the 

World Health Organization (WHO, 2004). Conversely, five 

analyzed parameters exhibited positive correlation coefficient 

values with well age (HCO3-, NO3-, T (C), pH, and Alkalinity). 

It is noteworthy that only (HCO3 and NO3-) were positively 

correlated with well age, suggesting that as the well ages, there is 

a reduction in the concentration of dissolved salts. The pH values 
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ranged from 6.71 to 8.07, with a mean value of 7.03, indicating 

an alkaline nature attributed to the mineralization of water, likely 

stemming from the salt content present in the geological 

formations surrounding the aquifer. Our results are consistent 

with those of Ruiz et al., (2019), who posited that in waters with 

pH levels approaching 8.3, typical of most groundwater, the 

predominant carbonate species is HCO3-, while CO32- starts to 

emerge at elevated pH values. 

     Nine examined parameters displayed positive correlation 

coefficient values with well productivity measured in M3/H 

(HCO3, NO3-, NH4, SO4--, T (C), pH, EC, Alkalinity, and 

PO4++). It is evident that (HCO3, NO3-, NH4, SO4--, and 

PO4++) are more prevalent in association with well productivity, 

indicating that increased water production from the well 

correlates with heightened levels of dissolved carbon, nitrate, 

ammonia, sulfate, and phosphate ions, in addition to electrical 

conductivity (EC). Electrical conductivity serves as a parameter 

intrinsically linked to the presence of dissolved ions, thereby 

reflecting the concentration of dissolved salts. The electrical 

conductivity encapsulates the existence of dissolved salts within 

the water, which are predominantly introduced through 

geochemical processes such as ion exchange, evaporation, 

silicate weathering, and the solubilization processes occurring 

within aquifers (Gubran et al., 2019). In this investigation, 

values ranging between 811 and 80500 µS/cm were documented. 

     Five examined parameters exhibited positive correlation 

coefficient values with the elevation of the well above sea level 

(NH4+, Ca++, Mg++, pH, CO2, and turbidity). Reyes-Toscano 

et al., (2020) noted that turbidity values were predominantly 

elevated at the conclusion of the rainy season, likely due to the 

resuspension of particulate matter during the recharge of the 

aquifer. This observation may align with our findings during the 
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rainy seasons, with an alternative explanation positing that 

rainwater may have introduced particulate deposits from the 

vicinities of the well into the water. Additionally, three analyzed 

parameters demonstrated positive correlation coefficient values 

with the water level (NO3-, T (C), and pH). 
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Evaluation of the health and nutritional status of patients 

with renal failure undergoing hemodialysis 
Abstract: 

         Hemodialysis, is a medical procedure that effectively 

removes waste products and excess fluid from the blood when 

the kidneys are unable to perform this function adequately. In 

addition to its life-sustaining benefits, hemodialysis also presents 

various challenges and potential complications that patients must 

navigate. While the procedure is essential for removing toxins 

from the bloodstream, it can lead to issues such as hypotension, 

muscle cramps, and even allergic reactions, which occur in a 

small percentage of patients . Moreover, advancements in 

dialysis technology have aimed to reduce these adverse The 

study aimed to evaluate the nutritional status of hemodialysis 

patients attending Kafr El-Zayat General Hospital and 

undergoing dialysis. Their ages range between (30-55) males and 

females, with a meal rich in bananas or oranges provided by the 

Ministry of Health, and the levels of creatineine, phosphorus, 

calcium, sodium, liver enzymes, bilirubin, and physical 

parameters were estist results were obtained by patients when 

eating a meal rich in bananas or oranges. .after laboratory results. 

The following was concluded: It is necessary to limit potassium 

intake so that it does not lead to weak heart and blood vessel 

functions and cause kidney damage. Hyperkalemia. It is one of 

the common life-threatening complications in hemodialysis 

patients and increases the risk of malignant arrhythmia and 

sudden death. Fruits and vegetables rich in potassium must be 

limited. Experimental studies have shown that restricting dietary 

phosphate prevents the development of kidney weakness, and 

patients on dialysis must continue to take various types of 

phosphorus binders to maintain normal phosphorus levels in the 

blood. 
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 المدتخلص:
غسٛم انكهٗ ْٕ إجشاء طبٙ ٚضٚم انُفاٚاث ٔانسٕائم انضائذة يٍ انذو بشكم 

افت إنٗ فؼال ػُذيا تكٌٕ انكهٗ غٛش قادسة ػهٗ أداء ْزِ انٕظٛفت بشكم يُاسب. بالإض

فٕائذِ انتٙ تحافع ػهٗ انحٛاة، فئٌ غسٛم انكهٗ ًٚخم أٚضًا تحذٚاث يختهفت 

ٔيضاػفاث يحتًهت ٚجب ػهٗ انًشضٗ انتغهب ػهٛٓا. فٙ حٍٛ أٌ ْزا الإجشاء 

ضشٔس٘ لإصانت انسًٕو يٍ يجشٖ انذو، فئَّ ًٚكٍ أٌ ٚؤد٘ إنٗ يشاكم يخم 

ٛت، ٔانتٙ تحذث فٙ َسبت اَخفاض ضغظ انذو، ٔتشُجاث انؼضلاث، ٔحتٗ انحساس

صغٛشة يٍ انًشضٗ. ٔػلأة ػهٗ رنك، فئٌ انتقذو فٙ تكُٕنٕجٛا غسٛم انكهٗ ٚٓذف 

إنٗ انحذ يٍ ْزِ اٜحاس انسهبٛت. ٔتٓذف انذساست إنٗ تقٛٛى انحانت انتغزٔٚت نًشضٗ 

غسٛم انكهٗ انًتشددٍٚ ػهٗ يستشفٗ كفش انضٚاث انؼاو ٔٚخضؼٌٕ نغسٛم انكهٗ. 

ركٕس ٔإَاث، يغ ٔجبت غُٛت بانًٕص أٔ انبشتقال ( 55-03) ْى بٍٛتتشأح أػًاس

يقذيت يٍ ٔصاسة انصحت، ٔتى انحصٕل ػهٗ َتائج تحهٛهٛت نًستٕٚاث انكشٚاتٍُٛٛ 

ٔانفٕسفٕس ٔانكانسٕٛو ٔانصٕدٕٚو ٔأَضًٚاث انكبذ ٔانبٛهٛشٔبٍٛ ٔانقٛاساث  انجسًّٛ 

.بؼذ انُتائج انًخبشٚت. ٔاستُتج يا ػُذ تُأل انًشضٗ ٔجبت غُٛت بانًٕص أٔ انبشتقال. 

ٚهٙ: ضشٔسة الإقلال يٍ تُأل انبٕتاسٕٛو حتٗ لا ٚؤد٘ إنٗ ضؼف ٔظائف انقهب 

ْٕٔ أحذ انًضاػفاث  ٔالأٔػٛت انذيٕٚت ٔٚتسبب فٙ تهف انكهٗ. فشط بٕتاسٕٛو انذو

انشائؼت انتٙ تٓذد انحٛاة نذٖ يشضٗ غسٛم انكهٗ ٔٚضٚذ يٍ خطش ػذو اَتظاو 

قهب انخبٛج ٔانًٕث انًفاجئ. ٚجب أٌ تكٌٕ انفٕاكّ ٔانخضشٔاث انغُٛت ضشباث ان

ٔقذ أظٓشث انذساساث انتجشٚبٛت أٌ تقٛٛذ انفٕسفاث انغزائٙ ًُٚغ  بانبٕتاسٕٛو يحذٔدة

تطٕس ضؼف انكهٗ، ٔٚجب ػهٗ انًشضٗ انزٍٚ ٚخضؼٌٕ نغسٛم انكهٗ الاستًشاس 

ظ ػهٗ يستٕٚاث انفٕسفٕس فٙ تُأل إَٔاع يختهفت يٍ سابطاث انفٕسفٕس نهحفا

 انطبٛؼٛت فٙ انذو.

 ، انفٕسفٕس، انبٕتاسٕٛو، غسٛم انكهٗانبٛهشٔبٍٛ : انكشٚاتٍُٛٛ، الكلمات المفتاحية

  

Introduction 
The kidney (plural kidneys) (Latin: Ren) is an organ 

found in vertebrates that is similar in shape to a bean seed, 

reddish-brown in color, and is about 12 cm long. The kidney is 

the organ responsible for purifying and filtering the blood from 

toxins and metabolic products. The kidney receives blood 
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through the renal arteries and exits through the renal veins. A 

kidney patient needs to undergo dialysis when the kidneys are 

unable to perform the purification process, and toxins begin to 

accumulate in the body. The most important of these toxins are 

urea and creatine in the blood, which are measured in the 

laboratory. Doctors also measure the extent of blood purification 

from creatine by examining the urine. One of the reasons that 

cause a problem in the functioning of the kidneys is kidney 

failure, which may be either acute or chronic. When toxins 

exceed a certain limit or when the purification rate falls below a 

certain limit, the body needs dialysis. This happens when the 

kidneys function less than 10-15% of the normal level.  It is 

worth noting that dialysis does not perform all the functions of 

the kidneys, but only removes toxins. 
The issue of quality of life has become the focus of many 

researches and studies in recent years, especially in the field of 

health care, when the results of traditional medical treatment 

related to mortality and morbidity were criticized in terms of 

their focus on a narrow and limited field. These indicators failed 

to identify a wide range of possible medical outcomes. For 

example, in the treatment of kidney patients, it appeared that the 

effects of the treatment itself can cause serious harm to the 

patient. Therefore, attention must be paid to nutrition and the    

meals provided most importantly within 24 hours. The individual 

can choose to live for a short period of time with a good quality 

of life instead of living for a longer period of time with a low 

quality of life. 

Therefore, studies began to focus on identifying and 

predicting the quality of life and identifying the importance of 

meals provided during hemodialysis and the factors affecting it, 

especially in the field of diseases, including kidney diseases. 

This research dealt with multiple variables such as anxiety and 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

     Evaluation of the health and nutritional ., Sahar EL-Shafa et al, 
 

 838 

depression, as a study by (1), and socio- economic status, ethnic 

group, and gender, as a study by  (2) the educational level, as a 

study by (3)and age and history of infection, as a study by (4) 

and a study by (5). The results of these studies varied regarding 

the impact of gender, social status, education, history of 

infection, number of dialysis sessions, and age. While some 

studies indicated that there is a statistically significant effect of 

these variables on quality of life, other studies indicated that 

there are no differences between patients according to these 

variables. Based on the above, the idea of the current research 

and its problem was  It is formulated as follows: What is the 

nature of the quality of life of kidney failure patients  
age, education, and date of onset of dialysis) .  

2. SUBJECTS AND METHODS 

2.1. SUBJECTS 

2.1.1. Sample size 

The study was conducted on one hundred patients age from 30 

years and 55 years. 

2.1.2 Setting of study 

This study was conducted on patients who undergo hemodialysis 

and attend Kafr El-Zayat General Hospital three times a week. 

2.1.3 Duration of study 

The present of study started in January 2024 and ended in April 

2024. 

2.1.4 Inclusion criteria 

The following inclusion criteria were used: 

Kidney disease is mainly for patients who suffer from 

kidney failure and are on hemodialysis and have many chronic 

diseases that are closely related to kidney failure, such as 

diabetes, high blood pressure, heart disease, and anemia. Most of 

them live in the countryside of Gharbia Governorate and in 

urban areas. 
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2.1.5 Exclusion criteria 
Patients who undergo hemodialysis for emergency purposes 

only, patients in the final stage and whose condition is unstable 

and dialysis patients infected with Hepatitis C. 

2.2 METHODS 

2.2.1 Experimental design 

Interviews were conducted several times a week with the patient 

during hemodialysis sessions in the dialysis department. Data 

were collected from patients using a questionnaire about the 

following: 

2.2.1.1 Socio-demorgraphic: 

Marital status, job, level of education and residence. 

Anthropometric assessment: 
Including body weight before and after the session, dry weight, 

height in centimeters, thickness of the skin layer using the 

Caliber device, arm muscle circumference, and body mass index 

(BMI) according to the formula weight in (kg)/height in metre2 

(kg/m2). 

2.2.1.3 Dietary assessment: 
The 24-hour recall method was used to recall the amounts of 

foods and beverages in household measures consumed in the 

past 24 hour's household measures. 

2.2.1.4 Biochemical analysis: 

Serum samples were analyzed to determine the following: 

creatinine and urea before and after the washing session, and 

analysis of, calcium, phosphorus, and potassium. , liver enzymes 
2.2.2 Statistical analysis 

The statistical package eor social sciences (SPSS version 17.0) 

28 was used to analyze collected data Results were expressed as 

the arithmetic mean and standard deviation (SD). Also, the 

frequency distribution and percentage were used for string 

variables. 
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3. Results and Discussion 

Provided table (1) shows the distribution of  gender 

among 100 individuals. The results indicate that 56% of the 

participants are male, while 44% are female..Here are some 

potential discussion points based on these findings:Gender 

balance: The sample appears to be slightly skewed towards 

males, with a 56% to 44% ratio. This could be due to various 

factors such as the specific population studied or sampling 

methods used. 

Table (1): Estimation of study samples of patients with renal 

failure according to sex 

Gender N Percent 

Male 56 56.0 

Female 44 44.0 

 
(n=100) 

 

Figure (1): Number and percent of demographic 

characteristics based on Gender 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

   م6262  أبريـــــــل(62(،ع)8مج)، للعلوم الزراعيةالمجلة العربية 

 

 834 

The provided table (2) shows the number and percentage of 

participants 
in a study based on their body mass index (BMI) categories. 

here are some key observations from the table: 

Normal weight: 24 participants (24%) fall into the normal weight 

range 

(18.5-24.9 BMI). This is the largest group, suggesting that a 

significant 

portion of the study population has a healthy weight. 

Overweight: 36 participants (36%) are classified as overweight 

(25-29.9 

BMI). This is the second largest group, indicating that a 

considerable 

number of participants are above a healthy weight range.Obese: 

32 

participants (32%) are classified as obese (30-39.9 BMI). This 

group is 

also substantial, highlighting the prevalence of obesity among 

the study 

population. 

Severely obese: 8 participants (8%) fall into the severely obese 

category 

(BMI ≥ 40). While this is the smallest group, it still represents a 

concerning proportion of the participants. 

The table reveals that a significant number of participants in the 

study are overweight or obese; indicating a need for 

interventions to address weight . Research confirms that obesity 

is responsible for about 20% - 25% of kidney diseases 

worldwide.states like type 2 diabetes (the most common global 

cause of CKD) and hypertension (the second most common 

cause in the United States).  diabetes and hypertension alone 

explain most obesity-associated kidney risk. . (6). the presence of 
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obesity increases the lifetime risk of CKD by 25% compared 

with individuals with normal weight (7). 
Chronic kidney disease patients suffer from body composition 

disorders resulting from excess body fat 

 (leading to obesity) accompanied by muscle wasting. Both these 

factors not only influence the patients’ problems in everyday 

existence, but also significantly lower their prognosis. This is 

largely due to metabolic changes occurring during the course of 

the disease,  to the imbalance in the metabolic balance of 

insulin-dependent tissues. This means that in the muscles of 

CKD patients there is an increase in catabolic processes 

(regulated by glucagon, catecholamines or pro-inflammatory 

cytokines), accompanied by an increase in  adipose tissue (8) 

and (9) and (10). 
Table (2) Body mass index estimation for patients with renal 

failure 

Number Percent Body max index 

24 24 18.5 :23.9 

36 36 24 :29.9 

32 32 30 : 34.9 

8 8 > 40 

size (n=100). 

Table (0) presents a summary of the mean and standard 

deviation for various demographic characteristics, providing 

insights into the variabilitand central tendencies of the data.Key 

Findings Weight: 

Mean: The average weight before the session was 88.7kg, while 

after the session it decreased to 85 kg. 

Standard Deviation: The weight before the session exhibited a 

higher standard deviation (26.5) compared to after the session 
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(27) indicating a slightly wider range of weight values before the 

session. 

Height: Mean: The average height was 163cm. 

Standard Deviation: The height had a relatively lower standard 

deviation (9.5) suggesting a more consistent distribution of 

heights among the participants. 

Skin Thickness: Mean: The average skin thickness was 9.6 cm. 

Standard Deviation: The skin thickness had a moderate 

standard deviation (3) indicating some variability in skin 

thickness measurements. 

Arm Circumference: Mean: The average arm circumference 

was 33 cm. Standard Deviation: The arm circumference had a 

standard deviation of 3.3 suggesting a moderate level of 

variation in arm circumferences.Arm Muscle Circumference: 

Mean: The average arm muscle circumference was 299cm. 

Standard Deviation: The arm muscle circumference had the 

highest standard deviation (30.2), indicating a wide range of 

values and potentially a larger degree of variation in muscle 

development among participants.Body Mass: Mean: The average 

body mass was 33.7 kg. 

Standard Deviation: The body mass had a standard deviation of 

9.2, suggesting a moderate level of variation in body mass 

among participants. 

The results provide a baseline understanding of the 

demographic characteristics of the study population. The 

variations observed in the standard deviations highlight the 

differences in the distribution . 
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Table (3): Estimation of means and standard deviation of 

anthropometric measurements after sessions for 

hemodialysis patients 

Variable N Mean±SD 

Weight After Session 100 85±27 

Height 100 163±9.5 

Skin Thickness 100 9.6±3 

Arm Circumference 100 33±3.3 

Arm Muscle 

Circumference 
100 299.1±30.2 

Body Mass 100 33.8±9.2 

It is noted from the table (4) and the graph that the 

objectives of the research are to try to identify the nature of 

diseases among patients with kidney failure who are undergoing 

dialysis in light of some demographic variables (such as gender, 

age, educational level, marital status, and date of start of 

dialysis). The sample consisted of 100 patients. According to the 

table, 53% of patients suffered from high blood pressure, 10% 

from diabetes, and 20% from heart disease. The results were not 

recorded for their liver disease and gout, while the rate of anemia 

was 17%. All of this leads to a decrease in kidney function by 

15%. (11) agreed with us. 

    Cardiovascular disorders are a group of heart disease disorders 

 and blood vessels, including hypertension, coronary heart 

disease, cerebrovascular disease, peripheral vascular disease, 

heart failure, rheumatic heart disease, congenital heart disease, 

and cardiomyopathy (World Health Organisation). including 

congestive heart failure, coronary heart disease, fatal stroke, 
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cardiac arrhythmia, sudden cardiac arrest, cerebrovascular 

disease, and peripheral vascular disease (12). 
Anemia is a common complication in chronic kidney 

disease (CKD), and is associated with a reduced quality of life, 

and an increased morbidity and mortality. The mechanisms 

involved in anemia associated to CKD are diverse and complex. 

They include a decrease in endogenous erythropoietin (EPO) 

production, absolute and/or functional iron deficiency, and 

inflammation with increased hepcidin levels, among others. 

Patients are most commonly managed with oral or intravenous 

iron supplements and with erythropoiesis stimulating agents 

(ESA). However, these treatments have associated risks, and 

sometimes are insufficiently effective. Nonetheless, in the last 

years, there have been some remarkable advances in the 

treatment of CKD-related anemia, (13).Prevalence of Dental 

Issues: 

High Rate of Incomplete Dental Conditions: The 

overwhelming majority (96%) of individuals in the sample have 

incomplete dental conditions. This suggests a significant dental 

health problem within the studied population. 

Low Rate of Complete Dental Conditions: Only 4% of 

participants reported complete dental health. This indicates a 

need for improved oral health practices and access to dental care 

Table (4) Assessment of the health status of patients with 

renal failure for the study sample 

Diseases N Percent 

Hypertension 53 53 

Diabetes 10 10 

Heart 20 20 
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Liver 0 0 

Gout 0 0 

Anemia 17 17 

Dental condition Complete 4 4 

Incomplete 96 96 

Based on table (5), the following are some of the prominent 

findings: Swelling in Feet and Hands: A relatively low 

percentage of participants (8%) reported swelling in their feet 

and hands 

Weak Immunity: A significant portion (28%) of the sample 

reported weak immunity. Do not suffer from  Weak Immunity 

:(77%) 

Obesity: Obesity was prevalent, with 16% of participants 

identifying as obese. Do not suffer obesity 84% 

Diet and Appetite: A majority (80%) of participants had not 

followed a diet. Appetite loss was a common symptom, affecting 

52% of the sample. 

Other Symptoms: Excessive sweating, dizziness, tremors, and 

dialysis-related complaints were also reported by a significant 

number of participants. The data suggests that a range of 

health issues are prevalent among the study population. The 

high incidence of weak immunity and obesity, in particular, 

aligns with known risk factors for various diseases. The 

symptoms of appetite loss, excessive sweating, and dizziness 

may indicate underlying health conditions, such as metabolic 

disorders or hormonal imbalances. 
Other Symptoms: Excessive sweating, dizziness, tremors, and 

dialysis-related complaints were common Urinary Issues: Blood 

in the urine and foam in the urine were reported by 12% each. 
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 Respiratory and Skin Issues: Shortness of breath and severe 

itching were experienced by 52% and 64%, respectively. 

Anemia: Anemia affected 36% of the sample. Respiratory and 

Skin Issues: Shortness of breath and severe itching were 

experienced by 52% and 64% of participants, respectively. 

Anemia: Anemia was prevalent, affecting 36% of the sample. 

Diarrhea: 16% of respondents reported suffering from diarrhea. 

Bladder Infections: 40% of respondents reported experiencing 

bladder infections. Prevalence of Diarrhea: The prevalence of 

diarrhea is relatively low at 16%. This could indicate that factors 

like sanitation, access to clean water, and proper hygiene 

practices are relatively good in the surveyed area. However, it's 

essential to consider other factors that might influence diarrhea 

rates, such as dietary habits, medication use, and underlying 

health conditions Prevalence of Bladder Infections: Bladder 

infections are more prevalent, with 64% of respondents reporting 

them.  

Patients with chronic kidney disease (CKD) frequently 

experience unpleasant symptoms. These can be gastrointestinal 

(constipation, nausea, vomiting and diarrhoea), psychological 

(anxiety and sadness), neurological (lightheadedness, headache 

and numbness), cardiopulmonary (shortness of breath and 

oedema), dermatological (pruritus and dry skin), painful (muscle 

cramps, chest pain and abdominal pain) or involve sexual 

dysfunction, sleep disorders and fatigue. These symptoms often 

occur in clusters, with one of them as the lead symptom and 

others as secondary symptoms. Uraemic toxins (also called 

uremic toxins) are often considered to be the main cause of CKD 

(14). 

 Worldwide. CKD may lead to structural and functional 

gastrointestinal alterations, including impairment in the intestinal 

barrier, digestion and absorption Chronic kidney disease (CKD) 
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affects 9.1% of the population of nutrients, motility, and changes 

to the gut microbiome. These changes can lead to increased 

gastrointestinal symptoms in people with CKD (15). 

CLINICAL CONSEQUENCES 

Anemia is linked to several symptoms, including 

headache, insomnia, fatigue, and dyspnea, that lower quality of 

life. It has to do with diminished cognitive ability as well. These 

symptoms are generic, though, and maybe a result of uremia in 

CKD patients. Many patients may not disclose problems 

independently because symptoms take time to manifest (16). 

In addition, anemia is associated with left ventricular 

hypertrophy (LVH), an increased number of hospitalizations, a 

possible progression of CKD, and death (17) and (18). 

The increase in mortality occurs mainly when Hb≤ 8 g/dL-

associated symptom burden, but treatment of uraemia by dialysis 

often fails to resolve them and can engender additional 

symptoms. Indeed, symptoms can be exacerbated by comorbid 

conditions, pharmacotherapies, lifestyle and dietary regimens, 

kidney replacement therapy and ageing. Patients with kidney 

disease, (20). 

The symptoms of stage 4/5 chronic kidney disease (CKD) 

include discomfort, anorexia, nausea, pruritus, exhaustion, 

excessive daytime sleepiness, and difficulties concentrating. 

(21). 

This uremic symptom burden is known to increase with 

age (22). In the EQUAL study, including elderly patients with 

advanced (stage 4/5) CKD, more than half of the patients 

reported fatigue, dry skin, bone or joint pain, loss of strength, 

muscle cramps, dry mouth, itching and decreased interest in sex 

Table (5): Relative Distribution of Research Sample 

Responses Regarding Their symptoms 

Symptoms answer N Percent 
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Is There Swelling in the Feet and 

Hands 

yes 8 8.0 

no 92 92.0 

Total  100 100  

Weak Immunity 
yes 23 28.0 

no 77 77.0 

Total  100 100  

Is There Obesity 
yes 16 16.0 

no 84 84.0 

Total  100 100  

Have You Followed a Diet 
yes 20 20.0 

no 80 80.0 

Total  100 100  

Do You Suffer from Appetite Loss 

yes 52 52.0 

   

no 48 48.0 

Total  100 100  

Do You Suffer From Excessive 

Sweating 

yes 48 48.0 

no 52 52.0 

Total  100 100  

Do You Suffer From Dizziness yes 56 56.0 
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no 44 40.0 

Total  100 100  

Do You Suffer From Tremors 
yes 52 52.0 

no 48 44.0 

Total  100 100  

Do You Have Complaints After 

Dialysis 

yes 44 44.0 

no 56 56.0 

Total  100 100  

Do You Have Difficulty Emptying 

the Bladder 

yes 40 40.0 

no 60 60.0 

Total  100 100  

Is There Blood in the Urine 
yes 12 12.0 

no 88 88.0 

Total  100 100  

Is There Foam in the Urine 
yes 12 12.0 

no 88 88.0 

Total  100 100  

Do You Suffer From Shortness of 

Breath 

yes 50 52.0 

no 50 52.0 

Total  100 100  
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Do You Suffer From Severe Itching 
yes 60 60.0 

no 40 40.0 

Total  100 100  

Do You Suffer From Anemia 
yes 64 64.0 

no 36 36.0 

Total  100 100  

Do You Suffer From Diarrhea 
yes 16 16.0 

no 84 84.0 

Total  100 100  

Bladder Infections 
yes 64 8.0 

no 36 40.0 

Total  100 100  

In table (6): The provided table outlines the results of an 

independent samples-test comparing the levels of potassium and 

creatinine between individuals who do and do not eat 

bananas.Key findings: Potassium:  There was a statistically 

significant difference in potassium levels between the two 

groups (p-value = 0.000). Individuals who did eat bananas had 

significantly higher potassium levels compared to those who did 

not. 

Creatinine: There was a statistically significant difference in 

creatinine levels between the two groups (p-value = 0.000). 
Individuals who did eat bananas had significantly lower 

creatinine levels compared to those who did not.The results 

suggest that consuming bananas may have a positive effect on 
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both potassium and creatinine levels. Individuals who regularly 

eat bananas appear to have higher potassium levels and lower 

creatinine levels compared to those who do not. 

Creatinine: A significant difference was found in creatinine 

levels between banana consumers and non-consumers. Banana 

consumers had higher creatinine levels (10) compared to non-

consumers (9.4). 

Calcium: No significant difference was observed in calcium 

levels between the two groups. Phosphorus: A slight difference 

was found in phosphorus levels, but it was not statistically 

significant. 
Bilirubin: No significant difference was found in bilirubin 

levels.GOT (Glutamic Oxaloacetic Transaminase): No 

significant difference was found in GOT levels. GPT (Glutamic 

Pyruvic Transaminase): No significant difference was found in 

GPT levels. banana consumption is associated with significantly 

higher creatinine levels.Banana consumers: 4.8  Non-consumers: 

4.8 Standard Deviation: Banana consumers: 6667 

Non-consumers: 8161 Based on the provided data, there was a 

slight difference in potassium levels between banana consumers 

and non-consumers difference in potassium levels between 

subjects who consume bananas and those who do not.  

Dietary Potassium Intake: The overall potassium intake from 

other sources in the participants' diets could have influenced the 

results. 

Individual Variations: Individual variations in potassium 

absorption and excretion can also contribute to differences in 

potassium levels. 

The prevalence of chronic kidney disease (CKD) is increasing 

and dietary interventions may be a strategy to reduce this burden. 

In the general population, higher potassium intake is considered 

protective for cardiovascular health. Due to the risk 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

   م6262  أبريـــــــل(62(،ع)8مج)، للعلوم الزراعيةالمجلة العربية 

 

 846 

of hyperkalemia in CKD, limiting potassium intake is often 

recommended. However, given that poor cardiovascular 

function can cause kidney damage, following a low-potassium 

diet may be deleterious for patients with CKD (23). 

For healthy patients, it is preferable to increase potassium 

intake, as this leads to a reduction in the incidence of heart and 

blood vessel diseases. and cerebrovascular diseases. However, 

since hyperkalemia is a common and life-threatening 

complication in maintenance hemodialysis patients, which can 

increase the risk of malignant arrhythmia and sudden death, the 

current mainstream of management for hemodialysis patients is 

dietary potassium restriction in order to prevent hyperkalemia. 

Hemodialysis patients are usually advised to reduce dietary 

potassium intake and limit potassium-rich fruits and vegetables, 

(24). 

Hyperkalaemia occurs frequently in people with type 2 

diabetes mellitus (T2DM) and chronic kidney disease (CKD), 

increasing in incidence as kidney function declines, and is 

associated with discontinuation of renin–angiotensin–aldosterone 

(RAAS) inhibitors due to its potential to cause life-threatening 

arrhythmias that are clinically relevant to both physicians and 

patients (25,26,27). 

In individuals with CKD, the association between serum 

potassium and adverse outcomes is U-shaped such that both high 

and low levels are associated with increased risk of 

hospitalization and death Clase (28, 29) 
 

Table(6) Estimation of Laboratory tests for patients with 

renal failure when eating a meal containing bananas after 

dialysis 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

     Evaluation of the health and nutritional ., Sahar EL-Shafa et al, 
 

 847 

Do You Eat Bananas 

Renal 

failure 

patient

s 
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Creatinine 

mg/dl 

EatBan

ana 
52 

10.3±.

8 

.6 4.2 
.0 

H. S Do not 

eat 

Banana 

48 9.5±.5 

Calcium(mg

/Dl 

 

 

yes 52 8.6±.6 

.2 1.7 
.1 

N. S no 48 8.4±.5 

Phosphorus 

(mg/dL) 

yes 52 4.7±.7 
-.1 -.2 

.8 

N. S no 48 4.7±.8 

Bilirubin 

Mg/dl 

yes 52 .8±.1 
.0 .2 

.8 

N. S no 48 .8±.1 

Na(mmol/L) 

yes 52 
129.2±

25.2 
-9 -2.5 

.0 

H. S 
no 48 

138.1±

5. 5 

K(mmol/L) 
yes 52 3.9±.3 

-3122 -4.4 
.000 

H. S no 48 3.6±.4 

GOT(u/l) yes 52 
23.9±7

.4 
.3 .1 

.9 

N. S 
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no 48 
23.7±1

3.4 

GPT(u/l) 

yes 52 
17.5±5

.6 
-2.4 -.9 

.3 

N. S 
no 48 

19.9±1

6.6 

Na: Sodium; k: Potassium; GOT: Glutamic pyruvic 

Transminase; GPT: Glutamic Oxaloacetic Transaminas.  

T: independent sample Ttest. 

Significant. NS: P-value >  0.05 is considered non- 

Significant. HS: P-value <  0.05 is considered highly 

The provided table outlines the results of an independent 

samples -test comparing the levels of phosphorus and creatinine 

between individuals who do and do not eat oranges. Phosphorus: 

There was a statistically significant difference in phosphorus 

levels between the two groups (p-value = 0.0). Individuals who 

did not eat oranges had significantly higher phosphorus levels 

compared to those who did. Creatinine: 

There was no statistically significant difference in 

creatinine levels between the two groups (p-value = 0.5). 

The results suggest that consuming oranges may have a 

positive effect on phosphorus levels. Individuals who regularly 

eat oranges appear to have lower phosphorus levels compared to 

those who do not. However, the consumption of oranges does 

not seem to significantly influence creatinine levels. In the 

current review, we address the role of serum phosphorus on the 

progression of renal dysfunction and cardiovascular outcomes in 

patients with chronic kidney disease, as well as its involvement 

in significant health risks in the general population. 

Experimental studies have demonstrated that restricting dietary 
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phosphate prevents the progression of kidney dysfunction, while 

high dietary phosphate aggravates renal function.(30). 
Chronic kidney disease (CKD) causes dysregulation of 

bone and mineral metabolism, and rising parathyroid hormone 

levels are an adaptive response to keep calcium and phosphorus 

levels within normal ranges. This reaction turns maladaptive in 

end-stage renal failure, and elevated phosphorus levels may 

result. Based on a comprehensive assessment of clinical trial 

literature and empirical observational data on phosphorus control 

in hemodialysis patients with CKD-mineral bone disease (CKD-

MBD), we provide an overview of methods for managing 

hyperphosphatemia. These studies demonstrate that existing 

therapy strategies (diet and lifestyle changes; frequent dialysis 

treatment; and usage of phosphate binders, vitamin D, 

calcimimetics) have their own benefits and limitations with 

diverse clinical outcomes. In order to improve patient 

management, a more comprehensive approach to phosphorus 

control in dialysis patients may be required. This approach could 

involve measuring several biomarkers of CKD-MBD 

pathophysiology, such as calcium, phosphorus, and parathyroid 

hormone, as well as establishing a link between CKD-MBD 

medication and dietary changes. (31). 
The quantity of phosphate eliminated from patients on a 

standard three-times-a-week, four-hour hemodialysis schedule is 

around 2.3–2.6 g, which is only half of the estimated food intake, 

if restricted to 800 mg/day [32]. Therefore, phosphate-lowering 

medications must be administered to dialysis patients in order to 

manage their serum phosphate content and reach the objective of 

neutral phosphate balance. 

 

Table (7):Estimation of laboratory tests for patients with renal 

failure when eating a meal containing oranges after dialysis 
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Variables 

 

Renal 

failure 

patients 

Mean±S

D 

Mean 

Differe

nce 

T.test P-value 

Creatinin

e 

mg/dl 

Eat 

Orange 
76 9.8±.8 

.0904 .643 
.522 

N. S Do not eat  

Orange 
24 9.7±.5 

Calcium 

(mg/Dl 

 

 

Yes 76 8.5±.5 

-.1105 -.811 
.423 

N. S No 24 8.6±.6 

Phosphor

us(mg/dL) 

Yes 76 4.6±.6 
-.6167 -3.236 

.003 

H. S No 24 5.2±.9 

Bilirubin 

Mg/dl 

Yes 76 .8±.1 
.0035 .090 

.929 

N. S No 24 .8±.1 

Na(mmol/

L) 

Yes 76 132±21 
-5.895 -2.093 

.039 

H. S No 24 138±6.9 

K(mmol/L

) 

Yes 76 3.8±.4 
.0825 .975 

.335 

N. S No 24 3.7±.4 

GOT(u/l) 
Yes 76 23.6±6.7 

-.921 -.239 
.813 

N. S No 24 24±18.5 

GPT(u/l) 
Yes 76 17.4±5 

-5.465 -1.152 
.261 

N. S No 24 22.8±23 
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Na: Sodium; k: Potassium; GOT: Glutamic pyruvic 

Transminase; GPT: Glutamic Oxaloacetic Transaminas.  
T: independent sample Ttest. 

Significant. NS: P-value >  0.05 is considered non- 

Significant. HS: P-value  < 0.05 is considered highly 

Before vs. After: There was a significant decrease in creatinine 

levels both in January and April following the intervention. 

January vs. April: The magnitude of decrease in creatinine levels 

was comparable between January and April.Session Efficiency 

Rate Before vs. After: There was a significant increase in session 

efficiency rate both in January and April. January vs. April: The 

session efficiency rate was slightly higher in April compared to 

January.Overall FindingsThe results suggest that the intervention 

was effective in reducing creatinine levels and improving session 

efficiency rate. The improvements observed were consistent 

across both January and April. 
Additional factors: Considering other factors that might 

influence creatinine levels and session efficiency rate, such as 

patient characteristics or treatment regimenCreatinine Levels: 

 Before vs. After: There appears to be a general trend of 

decreasing creatinine levels after the intervention (likely the 

"session"). This decrease is statistically significant (p-value < 

0.000) for both January and April. January vs. April: The 

magnitude of the decrease in creatinine levels seems to be 

comparable between January and April. 

Net urea clearance is the standard measure of dialysis 

adequacy. The most extensively researched indicator of dialysis 

adequacy worldwide is still a single pool (sp) Kt/Vurea. 

Different metrics are tracked, including mineral metabolism, 

anemia correction, and hydration status management. Studies 

demonstrating improved patient survival with intermediate 

molecule clearance have led to an increase in the use of 
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hemodiafiltration throughout Europe, as well as in several 

regions of Japan and Australia. The quality of dialysis services is 

determined by a nation's public health policy and income level in 

addition to local clinicalpractice standards (33). An essential 

component of dialysis administration is fluid status. Maintaining 

adequate fluid status is aided by both urine production and the 

fluid eliminated during dialysis. Routine treatment should 

include routine evaluation of fluid status, including clinical 

examination and blood pressure. 

Regular review of the patient's appetite, clinical 

examination, body weight, and blood tests (albumin, potassium, 

bicarbonate, and phosphate) should all be used to determine their 

nutritional condition. It could also be necessary to evaluate and 

modify dietary intake of potassium, phosphate, salt, protein, 

carbohydrate, and fat. elimination of poisons. A formula known 

as Kt/Vurea and/or creatinine clearance can be used to assess 

this. Both indicate how much dialysis was administered. 

Regarding the need or advantage of reaching a particular goal 

value for these metrics, there is no high-quality data (34). 

Table (8):Statistical analysis of laboratory test results and 

session efficiency for hemodialysis patients 

 N Mean ±Std 
Mean 

Difference 
T.test 

P-

value 

Creatinine 

Before 
100 9.8±.8 

-58.4 -223.7 
0.000 

H. S 
Session 

Efficiency 

Rate 

January 

100 
68.2 

%±2.3% 

Creatinine 100 9.8±.8 -59.6 -214.8 0.000 
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Before H. S 

Session 

Efficiency 

April 

100 
69.4 

%±2.7% 

Creatinine 

After 
100 9.4±.8 

-58.8 - 247.4 
0.000 

H. S 
Session 

Efficiency 

Rate 

January 

100 68.2%±2.3% 

Creatinine 

After 
100 9.4±.8 

-60 -192 
0.000 

H. S Session 

Efficiency 

April 

100 
69.4 

%±2.7% 

Significant.  NS:p-value> 0.05 is considered non –Significant.    

HS:p-value<0.05 is considered highly 

4. CONCLUSION 
From  our study we concluded that the participating 

patients suffer from risk factors that cause chronic kidney 

disease, such as high blood pressure, obesity, diabetes, heart 

disease, and with low kidney efficiency and the occurrence of 

dialysis three times a week, and they were given a meal 

containing potassium alternating with a meal containing 

phosphorus, after laboratory results. The following was 

concluded: It is necessary to limit potassium intake so that it 

does not lead to weak heart and blood vessel functions and cause 

kidney damage. Hyperkalemia  
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It is one of the common life-threatening complications in 

hemodialysis patients and increases and sudden death. Fruits and 

vegetables rich in potassium must be limited. 
Experimental studies have shown that restricting dietary 

phosphate prevents the development of kidney weakness, and 

patients on dialysis must continue to take various types of 

phosphorus binders to maintain normal phosphorus levels in the 

blood, as phosphorus is found with foods that contain proteins, 

such as meat and dairy products. Therefore, medications that 

reduce phosphorus levels must be used, such as Calcium 

carbonate 
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Evaluation of the effect of Garlic Powder and Thyme leaves on 

Productive Performance, Blood parameters, and Antioxidant 

Status in Japanese Quails 

Abstract: 

     This investigation sought to assess the impact of 

incorporating garlic powder and thyme leaves on the growth 

performance, carcass attributes, specific hematological 

parameters, and antioxidant capacity in Japanese quails 

throughout the growth phase (7–42 days). A total of 225 seven-

day-old Japanese quail chicks were allocated into three distinct 

dietary treatments (75 birds/treatment) with three replicates for 

each treatment (25 birds/replicate). The chicks were 

systematically assigned to the following treatments: T1: 

Administered a basal diet devoid of any additives (control). T2: 

Administered a basal diet augmented with 10 g of garlic powder 

per kg of feed. T3: Administered a basal diet augmented with 10 

g of thyme leaves per kg of feed. The findings from the 

statistical analysis revealed that body weight, weight gain, and 

feed conversion efficiency exhibited significant enhancement (P 

≤ 0.05) commencing at 21 days of age and persisted until 42 

days of age (the conclusion of the experiment). Nevertheless, no 

significant discrepancies were observed among treatments 

regarding feed intake. The findings further indicated that levels 

of total protein, albumin, globulin, and glucose experienced 

significant elevation in diets supplemented with garlic powder 

and thyme leaves. Conversely, the inclusion of these additives 

significantly (P ≤ 0.05) diminished cholesterol levels in the 

blood of quails within the experimental groups in comparison to 

the control group. Additionally, a marked reduction in total lipid 

levels was noted in the additive groups relative to the control 

group. The study also demonstrated a notable decrease in 
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malondialdehyde (MDA) concentration alongside a significant 

increase in glutathione (GSH) levels within the additive groups. 

In summary, the incorporation of garlic powder and thyme 

leaves into the diet positively influenced growth performance, 

select blood parameters, and the antioxidant status of Japanese 

quails. 

Keywords: Garlic powder, Thyme leaves, Quail, Growth 

performance, Blood parameters, Antioxidants. 

  الوستخلص:

اسخٙذفج اٌذراست حم١١ُ حأث١ز إظافت ِسحٛق اٌثَٛ ٚاٚراق اٌشعخز عٍٝ أداء      

إٌّٛ، ٚخصائص اٌذب١حت، ٚبعط صفاث اٌذَ ٚحاٌت ِعاداث الأوسذة ٌطائز اٌسّاْ 

( فزخ غائز اٌسّاْ ا١ٌابأٟ 442( ٠ِٛاً، حُ حٛس٠ع )24-7ا١ٌابأٟ خلاي فخزة إٌّٛ )

ِىزراث  3/غائز/ِعاٍِت(، 72اِلاث غذائ١ت )ِع 3أ٠اَ عٍٝ  7بعّز 

: T1 /غائز/ِىزر(، حُ حمس١ُ اٌىخاو١ج إٌٝ ثلاثت ِعاِلاث عٍٝ إٌحٛ اٌخاٌٟ:42)

حُ حغذ٠خٗ عٍٝ عٍف  T2حّج حغذ٠خٗ عٍٝ عٍف أساسٟ بذْٚ أٞ إظافاث )اٌس١طزة(، 

حُ حغذ٠خٗ عٍٝ  T3جُ ِٓ ِسحٛق اٌثَٛ/ وجُ ِٓ اٌع١ٍمت، 01أساسٟ ِىًّ ب 

أْ  اشارث ٔخائج اٌخح١ًٍ الإحصائٟ إٌٝ ُ ِٓ أٚراق اٌشعخز /وجُ ِٓ اٌع١ٍمت.ج01

( ً  P≥0.05)ٚسْ اٌجسُ ٚاٌش٠ادة اٌٛس١ٔت ِٚعذي اٌخح٠ًٛ اٌغذائٟ لذ ححسٕج ِع٠ٕٛا

ً )ٔٙا٠ت اٌخجزبت(، فٟ ح١ٓ ٌُ  ٠24َٛ ٚاسخّزث حخٝ عّز  40بذا٠ت ِٓ عّز  ٠ِٛا

ٟ ِعذي اسخٙلان اٌعٍف، ٚأظٙزث إٌخائج ٠ىٓ ٕ٘ان فزٚلاث ِع٠ٕٛت ب١ٓ اٌّعاِلاث ف

وذٌه أْ ِسخٜٛ اٌبزٚح١ٓ اٌىٍٟ ٚالأٌب١ِٛٓ ٚاٌجٍٛب١ٌٛ١ٓ ٚاٌجٍٛوٛس ساد ِع٠ٕٛا فٟ 

اٌعلائك اٌّحخ٠ٛت عٍٝ ِسحٛق اٌثَٛ ٚاٚراق اٌشعخز، ب١ّٕا واْ حأث١ز الإظافت عٍٝ 

ٟ فٟ دَ غائز اٌسّاْ ح١ث أخفط ف P≥0.05))ِسخٜٛ اٌى١ٌٛسخزٚي بشىً ِعٕٛٞ

ِعاٍِخٟ الإظافت، وذٌه ٔلاحع أخفاض ِعٕٛٞ فٟ ِسخٜٛ ا١ٌٍب١ذاث اٌى١ٍت ٌّجّٛعت 

الإظافت ِمارٔت ِع ِجّٛعت اٌس١طزة، ٚح١ث أظٙزث إٌخائج أ٠عا أْ ٕ٘ان أخفاض 

ٚخٍصج ٘ذٖ اٌذراست إٌٝ    GSH).ٚس٠ادة ِع٠ٕٛت فٟ)، MDA ِعٕٛٞ فٟ حزو١ش 

ٌخحس١ٓ ِعذي الأداء ٚبعط صفاث  أْ إظافت ِسحٛق اٌثَٛ ٚاٚراق اٌشعخز أدث

 اٌذَ ِٚعاداث الأوسذة ٌطائز اٌسّاْ ا١ٌابأٟ.

: ِسحٛق اٌثَٛ، أٚراق اٌشعخز، اٌسّاْ، أداء إٌّٛ، صفاث اٌذَ، الكلوات الوفتاحية

 ِعاداث الأوسذة.
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Introduction 

The transformation of lifestyle patterns in numerous 

nations, propelled by escalating living standards and economic 

advancement, has resulted in a progressively heightened daily 

requirement for protein-dense foods that are crucial for 

development, such as poultry and eggs. These food items are 

characterized by their elevated levels of unsaturated fatty acids 

(Adeola et al., 2006), which are indispensable for human health 

and development. Among the various poultry species, the 

Japanese quail is notable for its high production of table eggs 

and meat while maintaining a relatively low economic burden. 

The cholesterol concentration in quail meat is quantified at 14.22 

mg/kg (Aloui et al., 2013). Consequently, considerable scholarly 

focus has been directed towards identifying factors that mitigate 

cholesterol levels in meat and eggs, as well as enhancing the 

quality of fatty acids in these products through the application of 

antioxidant agents. These antioxidants are derived from a 

multitude of plant sources and serve a critical function in the 

prevention of diseases in humans, animals, and avians owing to 

their bioactive properties (Chowdhury et al., 2002). Poultry 

meat is characterized by substantial concentrations of 

unsaturated fatty acids, rendering it susceptible to biochemical 

alterations, predominantly oxidation (Mortran et al., 1987). 

Oxidative processes culminate in rancidity, as well as the 

generation of undesirable odors, flavors, and tastes, which 

consequently diminish the quality of the meat (Olorunsanya et 

al., 2009). This advancement has also introduced obstacles, 

including the emergence of poultry diseases attributable to 

accelerated growth rates and diminished immunity resulting 

from the excessive application of synthetic antibiotics 

(Grashorn et al., 2010). In response to the widespread incidence 

of diseases in poultry, researchers have investigated natural 
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alternatives to chemical additives aimed at bolstering immunity 

by stimulating the immune system and integrating these agents 

into poultry feed (Alagawany et al., 2020). 

     Currently, a primary focus within the domain of poultry 

agriculture and the production of white meat is the exploration of 

novel alternatives to feed additives that enhance animal well-

being and augment both quantitative and qualitative production 

metrics (Gerzilov et al., 2015). Numerous medicinal flora 

exhibit a variety of biological properties attributable to the rich 

presence of active compounds that bolster animal growth and 

immunity (Morsy et al., 2018). The utilization of medicinal 

herbs or their extracts represents one of the most expedient and 

effective methodologies for the incorporation of natural 

antioxidants into the physiology of animals (Soltan et al., 2018). 

Moreover, antioxidants are instrumental in preserving animal 

health, fortifying the immune system, and optimizing production 

efficiency (Qi et al., 1998). 

Among the botanicals recognized for their medicinal 

attributes are garlic (Allium sativum) and thyme (Thymus 

vulgaris). Garlic is characterized by the presence of allicin, a 

compound that exhibits antibiotic-like effects. It acts to inhibit 

the proliferation of pathogenic bacteria and fungi responsible for 

the production of aflatoxins (Meraj et al., 1998). Investigators 

Samanta and Dey (1991) reported that the incorporation of 

garlic powder into quail diets was associated with an increase in 

live body weight. In a similar vein, Aporn et al. (2008) 

discovered that the inclusion of 0.7–1.3% garlic in dietary 

formulations markedly enhanced weight gain and feed 

conversion ratio, without adversely impacting abdominal fat 

deposition or the cholesterol content of the meat. Additional 

research has indicated that the supplementation of garlic in 

broiler diets has been shown to stimulate immune responses, 
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diminish glutathione peroxidase activity in hepatic tissue, and 

reduce oxidative stress markers in the bloodstream (Zsolt et al., 

2009).Thyme, an essential aromatic herb, derives its efficacy 

from the presence of thymol and carvacrol. Dorman et al. 

(2000) and Giannenas et al. (2013) elucidated the antibacterial, 

antiparasitic, and antifungal characteristics of thyme extracts. 

Williams et al. (2001) noted that thyme exerted a beneficial 

effect on the digestive system and enhanced production 

efficiency in poultry. Various investigations have demonstrated 

that the addition of thyme to broiler diets at varying ages and 

proportions significantly augmented live body weight, weight 

gain, and feed conversion efficiency (Jamil, 2008). Furthermore, 

thyme has been shown to exert a favorable influence on certain 

carcass characteristics and hematological parameters in broilers 

(Al-Qubaisi and Jamil, 2009; Saleh et al., 2014). 

       The significance of this study resides in the examination of 

the impact of garlic and thyme supplementation on productive 

performance, blood parameters, antioxidant status, and Japanese 

quails. 

Materials and Methods 

     This study was conducted in a private poultry house on a farm 

in Surman City from February 8, 2024, to March 14, 2024, over 

five weeks. The aim was to evaluate the effect of adding garlic 

powder and thyme powder to the diet on productive 

performance, carcass characteristics, and blood biochemical 

parameters in Japanese quails. 

225 unsexed Japanese quails (white, gray, and black 

plumage) aged one week were randomly divided into three 

experimental groups, each with three replicates of 25 birds per 

replicate. The birds were reared in cages inside a closed hall 

equipped with the necessary environmental conditions for quail 

farming. Electric heaters were used to maintain appropriate 
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warmth, and the lighting system provided 24 hours of light daily. 

Feed and water were offered ad libitum throughout the trial. The 

thyme and garlic powders were procured from local markets. 

The experiment included three dietary treatments as follows:  

Control group: No additives. 

Treatment 2: Diet supplemented with 1% thyme powder. 

Treatment 3: Diet supplemented with 1% garlic powder. 

The birds were fed a diet formulated according to NRC (1944) 

recommendations. 

Measured Traits 
Live Body Weight: Birds were weighed at the end of each 

week, from the start of the experiment until the fifth week, using 

a precision scale. 

Weight Gain: Weight gain was calculated as follows: 

Weight gain (g) = Final body weight − Initial body weight. 

Total Feed Intake: Total feed intake was determined using the 

formula: 

Total feed intake = Feed offered at the beginning of the week − 

Feed leftover at the end of the week. 

Feed Conversion Ratio (FCR): FCR was calculated, as the 

amount of feed (g) required achieving 1 g of weight gain. 

Blood Biochemical Parameters 

At the end of the experiment, four birds from each 

replicate were slaughtered, and blood samples were collected. 

The serum was separated and used to measure total protein, 

albumin, globulin, fibrinogen, glucose, cholesterol, HDL, LDL, 

and triglycerides. These parameters were determined using 

ready-to-use test kits supplied by Biolabo, France, following the 

manufacturer's instructions. Measurements were conducted with 

a spectrophotometer, and concentrations were calculated based 

on the equations provided by the manufacturer. 
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Antioxidant Status 
Glutathione (GSH): GSH levels in red blood cells were 

measured as an indicator of antioxidant status, using the 

modified method of Burtis and Ashwood (1999). 

Malondialdehyde (MDA): Beuge and Aust (1978) assessed 

MDA levels in serum, as an indicator of lipid peroxidation, using 

the modified Thiobarbituric Acid Reaction Substance (TBARS) 

method. 

2.4 Statistical Analysis 

Data were analyzed using SPSS software version 25. 

Analysis of variance (ANOVA) was employed to evaluate the 

data and mean differences among treatments were compared 

using Duncan, 1955 test. 

The statistical model used was:  

Yi = M + Ti + Eijk 
Where: Yi = Response variable, M = Overall mean, Ti = Effect 

of treatment, Eijk = Experimental error. 

Results and Discussion 

 Productive Performance 

1. Body Weight and Weight Gain: The results presented in 

Table (1) show the effect of adding garlic powder and thyme 

leaves on the live body weight of Japanese quails during the 

experiment. Statistical analysis revealed no significant 

differences in initial body weight among the experimental 

groups. Similarly, no significant differences were observed in 

body weight at 14 and 21 days of age. However, starting from 21 

days of age, significant differences in body weight were 

observed between the supplementation treatments (T2 and T3) 

and the control group (T1). The average body weights at 21 days 

were 86.14 g (T1), 89.55 g (T2), and 90.53 g (T3). Although the 

differences between T2 and T3 were numerical, and not 

statistical, both treatments significantly outperformed the control 
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group (P ≤ 0.05) in live body weight at 28, 35, and 42 days of 

age. The final body weights at 42 days were 195.22 g (T1), 

188.17 g (T2), and 201.35 g (T3). Dorman and Deans (2000) 

who reported similar findings, where thyme supplementation led 

to significant increases in broiler body weight due to the 

presence of active biological compounds such as thymol and 

carvacrol, which act as digestive stimulants. These results are 

consistent with previous studies by Khalaji (2011), which 

demonstrated significant improvements (P ≤ 0.05) in live body 

weight when thyme powder was added to poultry diets. 

Conversely, this study's results contradict those of Sadeghi et al. 

(2012), who reported no significant effect of thyme powder 

supplementation (5 g/L in drinking water) on live body weight. 

Likewise, Narimani et al. (2003), concluded that adding 200–

300 mg/kg of carvacrol (a thyme essential oil) to broiler diets 

improved weight gain and overall performance. Similarly, 

Toghyani et al. (2010) found that thyme powder at 5 g/kg 

increased daily weight gain and live body weight.  

     The observed improvements in productive traits are likely due 

to the antioxidant properties of garlic and thyme. These plants 

contain compounds with antibacterial and antibiotic-like 

properties that combat harmful gut bacteria, enhancing the 

efficiency of nutrient utilization (Kabouche et al., 2005). 

Additionally, thyme contains menthol, which acts as an aromatic 

agent, purifying the digestive system, reducing harmful 

microbes, and increasing pancreatic secretions. These effects 

enhance digestion and absorption, ultimately improving growth 

performance (Kabouche et al., 2005; Lin et al., 2006). Garlic's 

effects on weight gain may stem from its ability to enhance feed 

flavor and stimulate appetite. This could also be attributed to the 

allicin compound, which reduces cortisol (stress hormone) 

levels, as Kothari et al. (2019) suggested. Furthermore, the 
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results align with findings from Cross et al. (2007), who 

demonstrated thyme oil and flower supplements’ positive effects 

on growth and feed conversion. Thyme's essential oils balance 

gut microbiota and stimulate digestive enzyme secretion, 

enhancing nutrient absorption (Singh et al., 2019). , garlic and 

thyme enhance growth by improving digestive enzyme activity, 

nutrient absorption, and feed conversion efficiency, resulting in 

better immunity and higher body weight. 

Table (1): Effect of Adding Garlic Powder and Thyme 

Leaves on Live Body Weight of Japanese Quails 

Experimental 

Treatments 

Live body weight (g) 
P.Value 

T1 (Control) T2 (Garlic) T3 (Thyme) 

Initial Weight (7 

days) 
25.12 ± 0.11 (a) 26.34 ± 0.16 (a) 26.68 ± 0.17 (a) 0.084 

Weight at 14 days 55.22 ± 1.20 (a) 56.87 ± 1.34 (a) 57.43 ± 1.38 (a) 0.070 

Weight at 21 days 86.14 ± 1.70 (b) 89.55 ± 1.60 (a) 90.53 ± 1.78 (a) 0.034 

Weight at 28 days 
123.55 ± 2.21 

(b) 

129.48 ± 2.16 

(b) 

132.45 ± 2.11 

(a) 
0.019 

Weight at 35 days 
160.17 ± 2.12 

(c) 

168.22 ± 2.37 

(b) 

175.17 ± 2.50 

(a) 
0.0001 

Final Weight at 42 

days 

198.17 ± 2.42 

(c) 

205.22 ± 2.16 

(b) 

211.35 ± 2.61 

(a) 
0.0001 

(Means followed different letters in the same row indicate 

significant differences differences P≤0.05). 

 

     The results presented in Table (2) show the effect of adding 

garlic powder and thyme leaves on the weight gain of quail. The 

results indicated no significant differences between the 

supplementation treatments and the control group at 7 days and 

14 days. However, statistical analysis revealed significant 

differences (P ≤ 0.05) between the supplementation treatments 

(T3, T2) and the control group (T1) starting from the third week 

of the experiment, with weight gains of 41.92, 39.93, and 37.41 
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g, respectively. There were no significant differences between 

the supplementation treatments. In the fourth week, significant 

differences were (P ≤ 0.05) observed in the T3 supplementation 

group compared to the T2 supplementation group and compared 

to the control group. Statistical analysis showed no significant 

differences between the supplementation treatments and the 

control group in the fifth week of the experiment. The total 

weight gain of the quail significantly improved   in the (P ≤ 0.05) 

supplementations treatments (T3, T2) compared to the control 

group (T1), with total gains of 163.05, 168.88, and 174.67 g, 

respectively. The results of this study are consistent with the 

findings of Singh (2019), as well as the addition of garlic 

powder (1%, 1.5%) in line with the results of Singh et al. 

(2019). The interpretation of these results is attributed to the 

effect of garlic essential oil as a natural growth promoter. This 

effect may also be due to the fermentation of inulin in the colon 

by beneficial bacteria, which is associated with enhancing the 

digestive system and immune function. Additionally, garlic has 

been shown to increase the absorption of calcium and 

magnesium. Allicin, a compound in garlic, inhibits the growth of 

intestinal bacteria such as Staphylococcus aureus and 

Escherichia coli and prevents fungal aflatoxins, thereby 

improving feed consumption, feed conversion efficiency, and 

body weight gain. 

      Singh et al. (2019) found that garlic significantly enhances 

the number of villous and crypt cells in the duodenum and 

jejunum of birds. These intestinal morphological changes 

improve nutrient absorption. Furthermore, allicin's ability to 

suppress the growth of intestinal bacteria (Staphylococcus 

aureus and Escherichia coli) and prevent aflatoxin production in 

fungi leads to better nutrient absorption in the intestines. This, in 
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turn, improves feed conversion, increases glycogen levels in the 

liver and muscles, and enhances metabolism. 

Table (2): Effect of Adding Garlic Powder and Thyme 

Leaves on Weight Gain of Japanese Quails 

Experimental 

Treatments 

Weight gain (g) 
P.Value 

T1 (Control) T2 (Garlic) T3 (Thyme) 

7–14 days 30.1 ± 0.16 (a) 30.53 ± 0.22 (a) 30.75 ± 0.42 (a) 0.097 

14–21 days 30.92 ± 0.17 (a) 32.68 ± 0.21 (a) 33.1 ± 0.23 (a) 0.073 

21–28 days 37.41 ± 0.30 (b) 39.93 ± 0.67 (a) 41.92 ± 0.42 (a) 0.0001 

28–35 days 36.62 ± 0.34 (c) 38.74 ± 0.56 (b) 42.72 ± 0.65 (a) 0.0001 

35–42 days 38.00 ± 0.15 (b) 37.00 ± 0.12 (a) 36.18 ± 0.18 (a) 0.021 

Total Weight Gain 

(7–42 days) 
173.05±2.11 (c) 178.88 ± 2.51 (b) 184.67 ± 2.16 (a) 0.0001 

  (Means followed different letters in the same row indicate 

significant differences differences P≤0.05). 

2. Feed Consumption and Feed Conversion Efficiency: 

      The results presented in Table (3) illustrate the impact of 

adding garlic powder and thyme leaves on feed consumption 

rates. The data show significant differences in total feed 

consumption between the supplementation treatments and the 

control group. By the end of the experiment, the total feed 

consumption rates for the experimental groups were reported as 

follows: [values from the table should be included here for 

precision]. 

      The total feed consumption rates at the end of the experiment 

were recorded as 537.30 g, 536.64 g, and 573.74 g for the 

control group, garlic powder group, and thyme leaves group, 

respectively. These findings align with those of the study (62), 

which reported no significant differences in feed consumption 

rates between laying hens fed a diet supplemented with thyme 

leaves powder (at 0.5% and 1%) and those fed a control diet. 

     However, these results differ from those of Al-Naeef et al. 

(2010), who observed a significant reduction in feed 
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consumption among laying hens in treatments supplemented 

with crushed thyme leaves compared to the control. Similarly, 

Kazim et al. (2009) reported a significant increase in feed 

consumption when crushed thyme leaves were added to the diet, 

favoring thyme-supplemented treatments compared to the 

additive-free control diet. 

Table (3): Effect of Adding Garlic Powder and Thyme 

Leaves on Feed Intake of Japanese Quails (g/bird/week) 

Experimental 

Treatments 

 

Feed intake (g) P.Value 

T1 (Control) T2 (Garlic) T3 (Thyme) 

7–14 days 84.70 ± 1.25 (a) 83.92 ± 1.31 (a) 84.13 ± 1.21 (a) 0.087 

14–21 days 94.42 ± 1.45 (a) 94.22 ± 0.67 (a) 95.11 ± 1.23 (a) 0.067 

21–28 days 
104.11 ± 1.70 

(a) 
105.16 ± 1.37 (a) 106.12 ± 1.85 (a) 0.076 

28–35 days 
117.22 ± 1.82 

(a) 
116.12 ± 1.35 (a) 117.22 ± 1.42 (a) 0.098 

35–42 days 
136.35 ± 1.62 

(a) 
137.22 ± 1.52 (a) 135.16 ± 1.63 (a) 0.064 

Total Feed Intake 

(7–42 days) 

537.30 ± 2.16 

(a) 
536.64 ± 2.41 (a) 537.74 ± 2.16 (a) 0.098 

  (Means followed different letters in the same row indicate 

significant differences differences P≤0.05). 

     Table (4) illustrates the impact of adding garlic powder and 

thyme leaves on Japanese quail's feed conversion efficiency 

(FCE). A significant improvement (P≥0.05) in FCE was 

observed with adding garlic powder and thyme leaves. For the 

first week, the FCE values were 2.73, 2.74, and 2.81 g for the 

control group, T2 (garlic powder), and T3 (thyme leaves), 

respectively, with no significant differences between the 

supplementation treatments.Additionally, the total feed 

conversion efficiency (g/1 g weight gain) improved significantly 

(P≥0.05) across all experimental periods, with final FCE values 

of 2.91, 3.00, and 3.10 g for the control group, T2, and T3, 
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respectively. These results are consistent with the findings of 

Kazim (2009) and Al-Naeef (2010), who reported significant 

improvements in FCE when thyme leaf powder was added to the 

diet. 

Table (4): Effect of Adding Garlic Powder and Thyme 

Leaves on Feed Conversion Ratio (FCR) of Japanese Quails 

(g feed/g weight gain) 

Experimental 

Treatments 

Feed conversion ratio (FCR) 
P.Value 

T1 (Control) T2 (Garlic) T3 (Thyme) 

7–14 days 2.81 ± 0.12 (a) 2.74 ± 0.16 (b) 2.73 ± 0.16 (b) 0.035 

14–21 days 3.06 ± 0.35 (a) 2.88 ± 0.28 (b) 2.87 ± 0.17 (b) 0.024 

21–28 days 2.78 ± 0.42 (a) 2.63 ± 0.11 (b) 2.53 ± 0.18 (c) 0.038 

28–35 days 3.20 ± 0.51 (a) 2.99 ± 0.16 (b) 2.74 ± 0.12 (c) 0.021 

35–42 days 3.58 ± 0.11 (b) 3.70 ± 0.12 (a) 3.73 ± 0.21 (a) 0.021 

Total FCR (7–42 

days) 
3.10 ± 0.21 (a) 3.00 ± 0.11 (b) 2.91 ± 0.14 (c) 0.033 

 (Means followed different letters in the same row indicate 

significant differences differences P≤0.05). 

      However, these findings contrast with the study by Zweil et 

al. (2006), which found no significant differences in FCE 

between quail fed a diet with thyme powder (1–2 g/kg feed) and 

those fed a control diet. 

The observed improvement in FCE reflects the weight gain 

stability achieved alongside a consistent feed consumption rate. 

This improvement may be attributed to thyme's inhibitory effect 

on Gram-positive and Gram-negative bacteria in the bird's 

digestive tract due to its active compounds, such as thymol and 

carvacrol. These compounds disrupt bacterial cell membranes, 

leading to bacterial death, as reported by Al-Jugifi (2015), and 

Isa (2013). 
Moreover, thyme contains key digestive enzymes, such as 

lipase, amylase, and protease, which enhance the breakdown and 

absorption of fats, carbohydrates, and proteins. This enzymatic 
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activity, as noted by Al-Hadeethy et al. (2006), further enhances 

the nutritional benefits of the feed, increasing its utilization and 

contributing to better overall health and vitality of the birds.  

The findings of this study align with the results of Bollinger et 

al. (1998), who reported that Vitamin E improves feed 

conversion efficiency due to its antioxidant properties and its 

role in enhancing fat metabolism in the body. 

2. Blood Measurements: 

The results presented in Table (5) show the effect of 

adding garlic powder and thyme leaves on some biochemical 

blood indices in Japanese quail. The findings indicated a 

significant increase in total protein, albumin, and globulin levels 

(P≥0.05) in diets containing garlic powder and thyme leaves 

compared to the control group. This can be attributed to garlic’s 

ability to improve digestion in birds (Gardzielewska et al., 

2003), contributing to an increase in nutrients, including protein 

bound to glutathione in the liver, and subsequently enhancing 

protein released into the blood (Wang et al., 1997). 

Additionally, an increase in Y-globulin protein levels was 

observed in the blood (Ali, 2001). 

Table (5): Effect of Adding Garlic Powder and Thyme 

Leaves on Blood Biochemical Parameters of Japanese Quails 
Blood Parameters T1 (Control) T2 (Garlic) T3 (Thyme) P.Value 

Total Protein (g/dl) 4.29 ± 0.2 (b) 4.66 ± 0.3 (a) 4.64 ± 0.2 (a) 0.034 

Albumin (g/dl) 1.44 ± 0.06 (b) 1.51 ± 0.05 (a) 1.66 ± 0.06 (a) 0.025 

Globulin (g/dl) 2.85 ± 0.05 (b) 2.97 ± 0.03 (a) 3.10 ± 0.03 (a) 0.031 

Cholesterol (mg/dl) 222 ± 6.8 (a) 182 ± 5.7 (b) 185 ± 6.3 (b) 0.025 

Glucose (mg/dl) 217 ± 5.32 (b) 250 ± 6.12 (a) 242 ± 4.41 (a) 0.045 

Triglycerides (mg/dl) 150 ± 6.21 (a) 84.86 ± 2.32 (b) 97.47 ± 4.35 (b) 0.023 

*HDL 140 ± 6.52 (b) 
183.29 ± 4.12 

(a) 
172.22 ± 6.19  (a) 0.001 

**LDL 35.46 ± 3.11 (a) 24.27 ± 3.32 (b) 26.06 ± 3.17 (b) 0.001 

  (Means followed different letters in the same row indicate 

significant differences differences P≤0.05). 
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*HDL high-density lipoprotein. 

**LDL Low-density lipoprotein. 

      The results also showed a reduction in blood cholesterol 

levels in the supplementation groups compared to the control. 

This aligns with the findings of Nasir et al. (2005), who reported 

a decrease in total cholesterol in the serum of laying hens fed a 

diet containing 1.5% thyme leaves. Similarly, Aporn et al. 

(2008) observed a cholesterol reduction when garlic was added 

to broiler diets at 0.7–1.3%. 

Furthermore, blood glucose levels increased significantly in the 

garlic and thyme groups compared to the control group. This 

agrees with Meraj et al. (1998), who suggested that the increase 

in protein bound to glutathione contributes to the elevated levels 

of various nutrients, including glucose. These findings are 

consistent with previous research (Amad et al., 2011), which 

highlighted the effectiveness of certain medicinal and aromatic 

plants in reducing blood cholesterol due to their active essential 

oils (Lee, 2009). 

The reduction in blood cholesterol levels in the 

supplementation groups can be attributed to carvacrol and 

thymol in herbs like garlic and thyme (Zargari, 2001). These 

compounds affect cholesterol and triglycerides by reducing 

harmful LDL cholesterol levels (Zargari, 2001). Additionally, 

garlic components can inhibit cholesterol synthesis in the liver 

by suppressing HMG-CoA reductase, a rate-determining enzyme 

in cholesterol biosynthesis (Chen et al., 2002). 

Table (5) also indicates that thyme leaves may help prevent an 

increase in blood triglycerides without affecting cholesterol 

metabolism (Lee et al., 2009). Garlic powder preparation 

reduces the oxidation of lipoproteins both in vitro and in in vivo 

(Kourounakis and Rekka, 1991). 
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     The noticeable increase in HDL is a critical indicator of anti-

hypercholesterolemic activity. High HDL levels have been 

associated with a reduced risk of cardiovascular diseases (CVD) 

(Yousef, 2004). This implies that HDL may play a protective 

role by reversing cholesterol transport, inhibiting LDL oxidation, 

and preventing atherosclerosis caused by oxidized LDL. 

3. Antioxidants: 

     The results in Table (6) demonstrate the effect of garlic 

powder and thyme leaves supplementation on malondialdehyde 

(MDA) and glutathione (GSH) levels in Japanese quail blood 

serum. The study found that adding garlic powder and thyme 

leaves significantly increased (P≥0.05) glutathione levels while 

reducing malondialdehyde levels compared to the control group. 

This indicates enhanced antioxidant capacity in quail, which 

aligns with findings by AL- Hameed et al. (2021), confirming 

garlic powder’s ability to reduce malondialdehyde levels and 

lipid peroxidation in blood serum. 

Similarly, the results agree with Abo Ghanima et al. (2023) and 

Zweil et al. (2016), who reported that feeding Japanese quail 

varying levels of garlic powder reduced malondialdehyde levels 

and increased glutathione levels. This highlights garlic powder’s 

potent antioxidant activity. 

This is consistent with Shaaboun (2011), who observed 

improved antioxidant status in broiler hens given an aqueous 

extract of thyme leaves (5–10%) in drinking water. It also agrees 

with Al-Qattan et al. (2006), who found that administering 

thyme capsules (1000 mg/kg body weight) to local male rabbits 

significantly increased glutathione levels and reduced 

malondialdehyde levels in liver tissue compared to the control. 

The improvement in antioxidant status is attributed to 

compounds like carvacrol and thymol in thyme, which enhance 

the activity of antioxidant systems by increasing the 



ISSN: 2537-0804                                                   eISSN: 2537- 0855 

 

   م6262  أبريـــــــل(62(،ع)8مج)، للعلوم الزراعيةالمجلة العربية 

 

 289 

effectiveness of enzymes responsible for lipid peroxidation 

regulation (Hashemipour et al., 2013). 

Table (6): Effect of Adding Garlic Powder and Thyme 

Leaves on Antioxidant Status in Blood Serum 

Parameter 
T1 

(Control) 
T2 (Garlic) T3 (Thyme) P.Value 

MDA (nmol/L) 
24.34 ± 

0.45a 

22.54 ± 

0.25b 
20.14 ± 0.15c 0.0001 

GSH (µmol/L) 
10.34 ± 

0.32c 

11.12 ± 

0.15b 
14.14 ± 0.21a 0.0001 

 (Means followed different letters in the same row indicate 

significant differences differences P≤0.05). 

Conclusion: 

       This study concludes that incorporating 1% garlic powder 

and 1% thyme leaves into the diet enhances the production 

performance of Japanese quail by improving digestion and 

metabolism. The antimicrobial properties of these supplements 

contribute to better health outcomes, including improved 

biochemical blood components and enhanced antioxidant status. 

These findings support the use of garlic powder and thyme 

leaves as a safer, more economical alternative to antibiotics, 

addressing concerns over the potential adverse effects of 

synthetic additives in poultry diets. 
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