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 من جدول الأعمال المؤقت 4-16البند 

 الدورة العاشرة للجهاز الرئاسي

 2023الثاني نوفمبر/تشرين  24–20روما، إيطاليا، 

 من المعاهدة الدولية 15التقارير الواردة من المؤسسات التي أبرمت اتفاقات بموجب المادة 
 

 وجزالم
من المعاهدة الدولية،  15اتفاقات بموجب المادة على المؤسسات التي وقعت من في دورته التاسعة،  ،طلب الجهاز الرئاسي

 تواصل تقديم تقارير بشأن تنفيذ هذه الاتفاقات. أن
وتقوم هذه الوثيقة بتجميع وتحليل التقارير الواردة. كما أنها تتضمن تحديثاً بشأن الأنشطة التي اضطلع بها الأمين دعمًا 

 .15للمؤسسات التي أبرمت اتفاقات بموجب المادة 
 التوجيهات المطلوبة

إلى النظر في التقارير والمعلومات الأخرى الواردة في هذه الوثيقة، وتقديم مزيد من التوجيهات بشأنها،  إن الجهاز الرئاسي مدعو  
 .الملحقرد في يمع مراعاة مشروع عناصر قرار 
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 مقدمة -أولً 
تقوم المؤسسات الدولية الحائزة على مجموعات من المواد من المعاهدة الدولية،  15عملًا بالاتفاقات الموقعة بموجب المادة  -1

الوراثية للمحاصيل بإتاحة هذه المجموعات في إطار النظام المتعدد الأطراف وتستفيد من الدعم المالي والفني لصيانة هذه المجموعات 
هي في حوزة ج الموقع الطبيعي التي بالمجموعات خار تتعلّق ويقدم الجهاز الرئاسي توجيهات عامة في مجال السياسات وتحسينها. 

 حكام المعاهدة الدولية.رهنًا بأالمؤسسات،  هذه
هذه . وتتناول 15اتفاقات بموجب المادة على ويتلقى الجهاز الرئاسي بانتظام تقارير من المؤسسات الدولية التي وقعت  -2

ظمة التقارير إدارة المواد الوراثية وتوزيعها بموجب شروط النظام المتعدد الأطراف. كما أنها تغطي أيضًا القضايا المتصلة بالصيانة المنت
 للمجموعات وتعرض أنشطة التعاون المضطلع بها في إطار المعاهدة الدولية.  

تقديم تقارير أن تواصل  15اتفاقات بموجب المادة  برمتالتي أالمؤسسات من وطلب الجهاز الرئاسي، في دورته التاسعة،  -3
 وبمناسبة انعقاد الدورة العاشرة للجهاز الرئاسي، تلقّى الأمين بتاريخ نشر هذه الوثيقة، تقارير من المؤسسات التالية:  1إلى دوراته.
ك الدولي لجينات الكاكاو ، باعتباره صاحب البن(CRC-UWI) مركز بحوث الكاكاو التابع لجامعة جزر الهند الغربية -

 في ترينيداد؛ 
في أفريقيا والمحيط الهندي في إطار الشبكة جوز الهند وكوت ديفوار، باعتبارها البلد المضيف للبنك الدولي لجينات  -

 ؛ (COGENTالدولية للموارد الوراثية لجوز الهند )
 ؛(CATIEومركز التعليم العالي والبحث في مجال الزراعة الاستوائية ) -
 ؛(ICBAالمركز الدولي للزراعة الملحية )و  -
 ؛15 التي وقعّت على اتفاقات بموجب المادةو لجماعة الاستشارية للبحوث الزراعية الدولية التابعة لحد عشر الأراكز المو  -
الشبكة وبابوا غينيا الجديدة، باعتبارها البلد المضيف للبنك الدولي لجينات جوز الهند في جنوب المحيط الهادئ في إطار  -

 (. COGENTالدولية للموارد الوراثية لجوز الهند )
بهذه الوثيقة. وفي حال تلقى الأمين تقارير أخرى  6إلى  1في المرافق من  لى الجهاز الرئاسيع ، كما وردت،التقارير تعُرضو  -4

 بعد صدور هذه الوثيقة، سيقوم بإتاحتها في ضميمة. 
وتتضمن هذه الوثيقة توليفًا للتقارير المتاحة. وهي توفرّ آخر المعلومات عن الأنشطة التي اضطلع بها الأمين في الفترة  -5

، بما في ذلك في إطار ممارسة 15الفاصلة بين الدورتين التاسعة والعاشرة للجهاز الرئاسي دعمًا لتنفيذ الاتفاقات المبرمة بموجب المادة 
)ز( من المعاهدة الدولية بشأن المجموعات التي تفيد التقارير بأنها معرضة للتهديد. وتطلع الوثيقة 1-15لمادة مسؤولياته بموجب ا

 أيضًا الجهاز الرئاسي على الجهود التي يبذلها الأمين للترويج لاتفاقات جديدة.

 موجز التقارير الواردة -ثانيًا
يصف تقرير مركز بحوث الكاكاو التابع لجامعة جزر الهند الغربية الذي هو أول تقرير يرُفع إلى الجهاز الرئاسي منذ توقيع  -6

عرض الوراثية للكاكاو وإكثارها وزرعها من أجل صونها. كما أنه ي ةاقتناء المادعملية ، 2009في عام  15الاتفاق بموجب المادة 
كما يوضح التقرير، يتم تقييم المجموعات و من أجل تحديد المجموعات الرئيسية والاستراتيجية. عينات ثي للالتوصيف المورفولوجي والورا

محدودًا في برامج التربية الوطنية. يبقى لمزارعين اسبل معيشة من أجل بشكل متواصل لتحديد سماتها القيمة، ولكن استخدامها 

                                                           
1 www.fao.org/3/nk250ar/nk250ar.pdf 15و 14، الفقرتان. 
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نة وخدمات أخذ بصمة الحمض النووي بالمواد الوراثية المحسّ المربّين ن أجل تزويد ويدعو التقرير إلى توفير الدعم لبنك الجينات م
والواسمات الجزيئية، ولتأمين تكاليف الصون المرتبطة بالتآكل الوراثي والتعرّض للأمراض النباتية الناشئة، واختبار الصحة، والرّي، 

 خ المجموعات.ا نساستو 
 الدولي البنكتقرير مركز بحوث الكاكاو التابع لجامعة جزر الهند الغربية أيضًا كيف تحصل عملية التوزيع من وضح وي -7

عالمية تربية نغ في المملكة المتحدة الذي يطبق برامج يلكاكاو في جامعة ريدالصحي للحجر لالمركز الدولي  عن طريق للجينات
بموجب الصحي ينقل المادة الوراثية على شكل براعم نباتية إلى مرفق الحجر  للجينات الدولي البنكفيد التقرير بأن يلكاكاو. و ل

الموقعّة التي تدوم سنتين، يقوم المرفق بنقل المادة الوراثية إلى الجهات المتلقية الصحي اتفاق موحد لنقل المواد. وبعد انتهاء فترة الحجر 
 الاتفاق الموحد لنقل المواد.على 

إلى لنقل المواد، تجدر الإشارة إلى أنه لم ترد  ةوحدالم اتتفاقلابممارسات نقل الموارد الوراثية للكاكاو بموجب اوفي ما يتعلّق  -8
قدِّم المنصوص عليها  تلالتزاماوفقًا ، التي تم توقيعها وحدة لنقل الموادالمتفاقات لاحتى الآن أي معلومات بشأن االجهاز الرئاسي 

ُ
الم

في هذه الاتفاقات. ونتيجة لذلك، سيقوم الأمين بمتابعة المسألة مع المسؤول المعني من أجل مناقشتها مع جامعة جزر الهند الغربية 
 نغ.يوجامعة ريد

، وجودة فيهالم وادالمويتضمن التقرير الذي قدمته كوت ديفوار معلومات بشأن موقع البنك الدولي لجينات جوز الهند و  -9
نشطة البحث وتبادل المادة الوراثية بأأيضًا علمًا التقرير يط وبشأن الموارد البشرية والمالية المستخدمة لصيانة المجموعة وتطويرها. ويح

 يسلّط الضوء على الحاجة إلى المزيد من البحوث وأنشطة التجديد، ويدعو إلىكما .  2023-2020التي تم الاضطلاع بها في الفترة 
 دعم هذه المساعي.

 التي تم توقيعها وحدة لنقل الموادالمتفاقات لافي حالة مجموعة الكاكاو، لا تتوافر أي معلومات عن ا وعلى غرار ما لوحظ -10
البنك الدولي وستتم معالجة المشكلة المحتملة بصورة تعاونية مع المؤسسة التي تستضيف  .في ما يتعلّق بالمادة الوراثية لجوز الهند

 .للجينات
للفترة الممتدة بين  (CATIE) مجال الزراعة الاستوائية فيالذي قدمه مركز التعليم العالي والبحث  ،التقريرتيح وي -11

والتي يجب إجراء جرد محدّث  الحقليةالموجودة في المجموعات العينات عن معلومات ، 2023ويونيو/حزيران  2022أغسطس/آب 
البن في موقع جديد في كوستا ريكا عينات تجديد  عملية الغرفة المبردّة. ويتضمن التقرير معلومات عنالموجودة في العينات لها، وعن 

الصندوق العالمي لتنوع المحاصيل وأمانة المعاهدة الدولية. ويساهم هذا الدعم في تنفيذ الاستراتيجية العالمية  الدعم من تتلقوالتي 
البن. ويتضمن التقرير عينات لة التعاون الإنمائي الألمانية أيضًا الدعم المالي لتجديد المزيد من يبيّن التقرير، تقدم وكا لصون البن. وكما

 الاتفاق الموحد لنقل المواد.المنصوص عليها في العينات كذلك معلومات عن نقل 
بنك الجينات واختبار التي هي بحوزة  موعاتالمجويتضمن التقرير الذي قدمه المركز الدولي للزراعة الملحية معلومات عن  -12

 ،باسترداد التكاليف لتوزيع البذور المتعلقة. ويوضّح التقرير سياسة المركز 2023-2022 الفترةصلاحية البذور وتجديدها وتوصيفها في 
 بيانات بشأن التوزيع. ويحتوي على

الدولي للزراعة الملحية، يرغب الأمين في الإشارة وفي ما يتعلّق بتوزيع الموارد الوراثية النباتية للأغذية والزراعة من جانب المركز  -13
 . عةالموقّ  وحدة لنقل الموادالمتفاقات لاابرفع تقارير بشأن  ،بعد عدّة مشاورات مع موظفيه، إلى أنّ المركز قد بدأ مؤخراً
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حيازات بنك الجينات ثة عن ويتضمن التقرير الذي قدمته مراكز الجماعة الاستشارية للبحوث الزراعية الدولية معلومات محدّ  -14
في المائة من المواد إلى جهات متلقية في  80 ه تم إرسالوتوزيعها. وفي ما يتعلّق بالموقع الجغرافي للجهات المتلقية، يشير التقرير إلى أن

خارج الجماعة الاستشارية في أما بالنسبة إلى أنواع الجهات المتلقية من و رحلة انتقالية. بمالبلدان النامية والبلدان التي تمرّ اقتصاداتها 
يشير التقرير إلى أن معاهد البحوث المتقدمة والجامعات والمنظمات الوطنية للبحوث الزراعية وبنوك الجينات ف، 2022-2019 فترةال

جماعة التابعة لل المراكزخ الآمن وبلوغ ا نسستأنشطة الا لىالتقرير الجهاز الرئاسي ع طلع. ويأكبر المجموعاتل تشكِّ  الوطنية
 بأداء بنك الجينات. المتعلقةغايات الاستشارية ال

الصون في الموقع أنشطة ويقدم تقرير مراكز الجماعة الاستشارية للبحوث الزراعية الدولية أمثلة على مساهمات المراكز في  -15
الطبيعي وحقوق المزارعين، مع التركيز على المزارعات. ويسلّط التقرير الضوء على المشاريع الجديدة لتقاسم القدرات في البلدان 

 النظام المتعدد الأطرافلتنفيذ المشاريع على التدابير في مجال السياسات وعلى إجراءات التشغيل الموحدة هذه النامية. وتركّز بعض 
وتتضمن أيضًا دورات تدريبية على استخدام أداة للتقسيم الفرعي من أجل  والعمل في إطاره، للحصول على الموارد وتقاسم منافعها،

تحديد المواد التي يمكن أن تكون مفيدة في بنوك الجينات التابعة للجماعة الاستشارية للبحوث الزراعية الدولية. وتدعم مشاريع أخرى 
 نوك الجينات، بما في ذلك من خلال تدريب الموظفين على أنشطة بنوك الجينات.تحسين عمليات ب

عمليات الويقوم تقرير مراكز الجماعة الاستشارية للبحوث الزراعية الدولية أيضًا بتلخيص مشاركة الجماعة الاستشارية في  -16
لدولية واتفاقية التنوع البيولوجي. وتم التعبير عن الشواغل لحصول على الموارد وتقاسم منافعها المضطلع بها في إطار المعاهدة االمتصلة با

بشأن الفجوة في القدرات التكنولوجية بين البلدان الغنية والبلدان الفقيرة في مجال توليد معلومات التسلسل الرقمي واستخدامها، 
من عن استخدام معلومات التسلسل الرقمي  تقاسم المنافع الناشئةب تقضيالتي و عة حديثاً و الموضالمعايير  ما قد يترتب عنوبشأن 

 على العلوم المفتوحة. أثر محتمل 
الموجودة في بنك الجينات  العيناتالتقدم المحرز في نقل  لىالتقرير الذي قدمته بابوا غينيا الجديدة الجهاز الرئاسي ع طلعوي -17

إلى الموقع الجديد في بونيبوني ( Madang)في محافظة مادانغ  للبحوث( Stewart) من موقعها الحالي في محطة ستيوارت ،الحقلي
(Punipuni )في محافظة ميلن باي (Milne Bay)عملية النقل هذه ضرورية لإزالة خطر إصابة البلازما النباتية بمتلازمة  . وتعد

Bogia Coconut Syndrome بنك  الموجودة حاليًا في موعةالمجمختارة من  عينات. وتنطوي استراتيجية النقل على استخدام
ويوضّح  بالعيناتالجينات كمصدر لمواد الزرع المتاحة للمزارعين في المناطق المصابة بالمتلازمة المذكورة. ويتضمن التقرير قائمة محدّثة 

 إثراء التنوع في فيجي وساموا، بما في ذلك من خلال دعم مشروع لصندوق تقاسم المنافع، وإلىاستنساخ العينات الخطط الرامية إلى 
من بابوا غينيا الجديدة ومناطق أخرى في المحيط الهادئ والبلدان التي تزرع جوز الهند من خلال تبادل المادة عينات في الموقع الجديد ب

 الوراثية لجوز الهند.وز الهند التابعة للشبكة الدولية للموارد لجالوراثية وارد المالوراثية. وترتبط المبادرات بالاستراتيجية العالمية لصون 

 انةبها من قبل الأم المضطلعالأنشطة  -ثالثاً
 المشاورات

طلب الجهاز الرئاسي في دورته التاسعة، استمر الأمين في عقد مشاورات منتظمة ودورية مع المؤسسات  تماشيًا مع -18
 عيناتالسياسات، بما في ذلك في ما يتعلّق بنقل في مجال توجيهات البشأن تنفيذ الاتفاقات و  15أبرمت اتفاقات بموجب المادة  التي

عمليات الاتفاق ب المتعلقةالقضايا  بحثالأمانة ب ن عنالاتفاق الموحد لنقل المواد. وبشكل خاص، قام ممثلو  بواسطةفي المجموعات 
 المتعلقة، وحضروا الاجتماعات والمشاورات الرسمية مع المركز الدولي للزراعة الملحية الموحد لنقل المواد ومعرّفات الكيانات الرقمية

الجماعة الاستشارية للبحوث الزراعية نظمة منظومة ببنوك الجينات التابعة للجماعة الاستشارية للبحوث الزراعية الدولية وبم
 . الواحدة الدولية
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 تأمين المجموعات
لة لتأمين المجموعات الدولية التي تتعرّض صيانتها المنتظمة في دورته التاسعة، بالجهود المبذو  ،أحاط الجهاز الرئاسي علمًا -19

من المعاهدة الدولية، بالتعاون الوثيق  15الأمين مواصلة ممارسة مسؤولياته وتقديم الدعم بموجب المادة  منلمخاطر أو تهديد، وطلب 
والمؤسسات ذات الصلة القادرة على توفير مع الحكومات المضيفة، حسب الاقتضاء، وبالشراكة مع الحكومات المهتمة الأخرى 

وشدّد الجهاز الرئاسي أيضًا على ضرورة ضمان السلامة الطويلة  2الدعم المالي والتقني وغير ذلك من أشكال الدعم الضروري.
"المودعة" لدى المراكز الوراثية واد وتوزيع الم 15الأجل لبنوك الجينات التابعة للمركز الدولي للبحوث الزراعية المنشأة بموجب المادة 

حلول طويلة الأجل إيجاد و  ،15التابعة للجماعة الاستشارية للبحوث الزراعية الدولية وغيرها من بنوك الجينات المنشأة بموجب المادة 
 3ل.المعاهدة الدولية والصندوق العالمي لتنوع المحاصي مشاركةمن خلال تعزيز  15لجميع بنوك الجينات المنشأة بموجب المادة 

، 15تعبئة الدعم المالي للمجموعات المنشأة بموجب المادة من أجل وتعاون الأمين مع الصندوق العالمي لتنوع المحاصيل  -20
من خلال إنشاء مرفق تمويل مشترك. ويمكن الاطلاع على المزيد من المعلومات في الوثيقة  ،الحقليةإسناد الأولوية للمجموعات  مع

IT/GB-10/23/16.2 التعاون مع الصندوق العالمي لتنوع المحاصيل ،بعنوان. 
 (COGENT) المجتمع الدولي لجوز الهند ومجموعات الشبكة الدولية للموارد الوراثية لجوز الهند

الدولي الخمسين واجتماع اللجنة التوجيهية   Cocotechمؤتمر، حضر ممثل عن الأمانة 2022في نوفمبر/تشرين الثاني  -21
والذي تم خلاله تشكيل مجموعة استشارية  -وكلاهما من تنظيم المجتمع الدولي لجوز الهند  -للشبكة الدولية للموارد الوراثية لجوز الهند 

، المجتمع الدولي لجوز الهندمع  المشاورات المنتظمة خلالكذلك و  ،فنية معنية بالصون. وساهمت الأمانة خلال هذين الاجتماعين
تقييم بنوك الجينات الدولية لجوز الهند وفي المناقشات حول إمكانية إعادة هيكلة المجموعات في إقليم آسيا، الأمر الذي يمكنه  في
 يؤدي إلى حصول بعض المجموعات، ولا سيما في ماليزيا والفلبين، على وضع دولي. أن

من  ديتم تنظيم حوار مع ممثلي أعضاء الشبكة الدولية للموارد الوراثية لجوز الهن ،الهند بالتعاون مع المجتمع الدولي لجوزو  -22
ممثل  شاركلك التي تتمتع بوضع دولي. وسيت هاإدارة المجموعات، بما فيالتي تعترض أجل مناقشة القيود السياساتية والقانونية الحالية 

جوز الهند الذي سيعقد في أواخر نوفمبر/تشرين الثاني في في مجال لبحث والتطوير المؤتمر العلمي الدولي بشأن افي عن الأمانة أيضًا 
 الفلبين بدعم من المركز الأسترالي للبحوث الزراعية الدولية.

 (CATIE) مجال الزراعة الاستوائية فيمجموعة البن الدولية في مركز التعليم العالي والبحث 
التعليم العالي والبحث في مجال الزراعة الاستوائية في ما يتعلّق بالحفاظ على مجموعة استمر الأمين في التواصل مع مركز  -23

جزء من ستنساخ لاخطط تنفيذ في أعلاه(. وبموازاة قيام المركز بتجديد المجموعة، يتم المضي قدمًا  11نظر الفقرة االبن الدولية )
، (Mayaguez) الرئيسية الفرعية من جانب وزارة الزراعة الأمريكية في ماياغويزالمجموعة يمثل أنماطاً وراثية فريدة فضلًا عن المجموعة 

بورتوريكو. وعقد الأمين والصندوق العالمي لتنوع المحاصيل مناقشات مع مؤسسة البحوث العالمية للبن التي تدير شبكة عالمية من 
ا ريكا، في ما يتعلّق باستمرار توافر المجموعة بموجب في كوست ICAFEالمؤسسات الوطنية المعنية بالتربية، بما في ذلك مؤسسة 

 الاتفاق الموحد لنقل المواد. 

                                                           
 .17الفقرة  2
 .23الفقرة  3
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 الاتفاقات الجديدة
من الأمين مواصلة جهوده لضمان إبرام اتفاقات مع المؤسسات الدولية الأخرى  ،في دورته التاسعة ،طلب الجهاز الرئاسي -24

 الدولية.من المعاهدة  15ذات الصلة التي تفي بمتطلبات المادة 
واستمرت في التواصل مع ، 2022المنعقدة في نوفمبر/تشرين الثاني ( IOC)وشاركت الأمانة في دورة المجلس الدولي للزيتون  -25

من المعاهدة الدولية.  15لمادة ل خاضعةممثلي المجلس بشأن إمكانية تصنيف مجموعات دولية من شجر الزيتون كمجموعات دولية 
في ممارسات التبادل القائمة التي يعتمدها قطاع الزيتون، تعاونت الأمانة مع  15ولتعميم الاتفاق الذي يحتمل توقيعه بموجب المادة 

)فرنسا( في إطار مشروع  (CIRAD) المجلس الدولي للزيتون ومركز التعاون الدولي للبحوث الزراعية من أجل التنمية
MedClimOlive 4مختلفة. تلجمع وتحليل البيانات بشأن الطرق الحالية لتبادل الموارد الوراثية للزيتون في مشاريع وشبكا  

 بالتجميدالمبادرة العالمية لحفظ النباتات 
)المبادرة( التي تهدف إلى توفير احتياطي  بالتجميدبالمبادرة العالمية لحفظ النباتات  ،في دورته التاسعة ،رحّب الجهاز الرئاسي -26

آمن للمحاصيل النسيلية؛ ودعا مراكز الجماعة الاستشارية للبحوث الزراعية الدولية التي تدعم المبادرة والصندوق العالمي لتنوع 
ضًا مراكز الجماعة بشكل فعال؛ ودعا أي بالتجميدالمحاصيل إلى توفير أنشطة بناء القدرات والتدريب من أجل سير عملية الحفظ 

 5الدولية إلى التواصل مع الخبراء الفنيين والجهات المانحة الممكنة من أجل مواصلة تطوير المبادرة.الاستشارية للبحوث الزراعية 
إحراز تقدم من في ك الجينات التابعة للجماعة الاستشارية للبحوث الزراعية الدولية، و وتستمر المبادرة، في إطار منصة بن -27

تحالف المنظمة الدولية للتنوع البيولوجي والمركز الدولي للزراعة في في أوروبا  ،(بالتجميدخلال مراكز الامتياز الإقليمية )مراكز الحفظ 
. ويبدو (IITA) المعهد الدولي للزراعة الاستوائيةفي في أفريقيا ، و (CIP) المركز الدولي للبطاطسفي في أمريكا اللاتينية و  ،الاستوائية

، على النحو المقترح في التقرير المستقل بشكل رسمي المبادرة لتطبيقترتيبات الحوكمة والترتيبات السياساتية  وضعأنه لا يزال يجب 
  2017.6لعام 

 المطلوبة التوجيهات -رابعًا
إلى النظر في التقارير والمعلومات الواردة في هذه الوثيقة، وتقديم توجيهات بشأنها، مع مراعاة  إن الجهاز الرئاسي مدعو   -28

  .الملحقرد في يمشروع عناصر قرار 
  

                                                           
4 projects/climolivemed-agap.cirad.fr/en/research/main-umr.  
 .26 الفقرة 5
6 -report_Public-study_Expert-content/uploads/2018/02/Feasibility-www.croptrust.org/fileadmin/uploads/croptrust/wp/wp

version_02_FEB.pdf.  

https://umr-agap.cirad.fr/en/research/main-projects/climolivemed
http://www.croptrust.org/fileadmin/uploads/croptrust/wp/wp-content/uploads/2018/02/Feasibility-study_Expert-report_Public-version_02_FEB.pdf
http://www.croptrust.org/fileadmin/uploads/croptrust/wp/wp-content/uploads/2018/02/Feasibility-study_Expert-report_Public-version_02_FEB.pdf
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Appendix 1 

International Cocoa Genebank, Trinidad – Trinidad and Tobago 

Professor Path Umaharan, Director, Cocoa Research Centre, Curator, International Cocoa Genebank, 

Trinidad.  The University of the West Indies, Trinidad and Tobago.  

Background 

The International Cocoa Genebank, Trinidad (ICGT), is regarded as the largest and most diverse cacao 

(Theobroma cacao L.) collection in the public domain with over 2300 accessions of cacao held as a field 

collection in Trinidad and Tobago. The Cocoa Research Centre of the University of the West Indies (CRC-

UWI; www.sta.uwi.edu/cru) is the custodian of this international cacao collection. This along with the 

cacao collection at CATIE, Costa Rica (abbreviated IC3) are the only two cacao collections in the public 

domain supporting global cacao breeding programmes.   The ICGT was established through consolidation 

of a number of historic collections held in local estates originating from expeditions carried out during the 

period 1935-1970 into countries that are part of the centre of diversity of cocoa (eg. Peru, Ecuador and 

Colombia). The 34 ha land, in which the cacao field collection is held, is part of the La Reunion Estate, 

Centeno, Trinidad and Tobago; and was generously provided to the University of the West Indies by the 

Government of the Republic of Trinidad and Tobago (GORTT) under a 99-year lease arrangement. The 

collection was initially established with support from the European Development Fund through a project 

carried out during the period 1981-86. The collection was incorporated under Article 15 of the 

International Treaty on Plant Genetic Resources for Food and Agriculture. Subsequently (post 1990), 

accessions were added through collections from other parts of Latin America and the Caribbean region 

under various projects, particularly from French Guiana and other Caribbean countries.  The genebank 

actively supports cacao breeding programmes through supply of germplasm and germplasm services. 

Conservation  

The Collection: At present the collection contains a total of 2300 plus accessions of T. cacao, 22 crop wild 

relatives belonging to the Theobroma species, including Herrania species.  The collection is divided into 

5 fields with paved roadways separating the fields to provide easy accessibility.   Cocoa being an 

understory tree species, permanent shade is provided to cacao by immortelle (Madre de Cacao; Erythrina 

poepiggiana) planted at a spacing of 40 x 40 m.  The accessions held at the genebank site (at Centeno) was 

initially planted in plots of 16 clonal trees per accession, but later acquisitions were planted in plots of 8 

clonal trees each, to reduce the space requirement and maintenance costs.  Every plot and every tree within 

a plot are labelled meticulously with aluminium labels tied to the trees with copper wire.  The plots have 

more permanent labels. 

When germplasm is acquired, it is first grafted onto proven rootstocks and maintained in large 16-inch 

pots in Cocoa Research Centre’s greenhouses at University Campus at St. Augustine.  They are then 

propagated by grafting and planted at the University campus fields or in a nursery plot at the genebank 

site (four clonal trees per plot).  Budwood collected from these trees are then propagated by rooted cuttings 

(rooting response varies with genotype and can be challenging) and planted in germplasm plots with 

temporary shade provided by banana (Musa acuminata). There is hence always a lag between the 

acquisition of cocoa accessions and their introduction into the field collection at the genebank site, as 

clones generated through rooting of cuttings.   Propagation by rooted cuttings, although more challenging, 

ensures that during lean periods rootstock of grafts does not replace the intended variety.  We also maintain 

the nursery plots containing grafts as a precaution as some accessions are susceptible to root borne diseases 

such as Ceratocystis wilt (CA. Ceratocystis cacaofunesta) and can succumb to this disease over time; and 

need replacement from time to time. 

Duplication:- We have partial duplication of the accessions in nursery plots (described earlier) as well as 

over 100 ‘at-risk’ accessions are held in the maintenance greenhouse as grafted plants in pots.   We are at 

present duplicating the strategic collection (500 accessions) in another adjacent field supported by the 

MOCCA project funded by USDA-FAS and executed by Technoserve and LWR. We have also established 

a ‘partnership in conservation’ programme, where we are distributing small subsets of the collections to 

http://www.sta.uwi.edu/cru
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be established in partner farmer fields for safe keep.  This provides an additional measure of duplication.  

We have applied to the Government of Trinidad and Tobago’s greenfund to accelerate this programme. 

Supporting Infrastructure:  The collection is accessible by paved roads but due to disrepair of a short 

bridge across the Caroni River, access at present is through a circuitous mud road.  The internal roads with 

the field genebank were kindly paved by the Government of Republic of Trinidad and Tobago (GORTT).  

The collection is situated in the banks of the Caroni River, that provides the collection a year-round water 

supply. Since restrictions are placed on extracting water from the river during the dry season by the 

GORTT, two water reservoirs were constructed to supplement the water supply in the dry season.  The 

genebank is also equipped with a subterranean irrigation system with hydrants placed in a 100’ x 100’ grid.  

This has allowed for irrigation of every part of the genebank field site.  The two water reservoirs and the 

subterranean irrigation system were established with support from The Dutch Ministry of Agriculture, 

Nature and Food Quality (LNV) during the 2004-2008 period.  During the dry season irrigation is provided 

by flooding the drains around plots that provides an effective way to mitigate against drought induced tree 

losses. Following a freak storm that damaged trees in 2003, wind breaks of Pomerac or Malay apple 

(Syzygium malaccense) were planted around the fields to provide protection against strong winds. A fire 

trace has been established around the field site and is maintained, annually.  This along with a 24-hour fire 

watch instituted during the very dry months has mitigated the risk due to fires in the neighbourhood 

spreading into the genebank site.  

The genebank at Centeno is supported by greenhouse infrastructure at the UWI, St. Augustine campus (25 

km away from the genebank site).  This includes a propagation greenhouse (equipped with a mist irrigation 

system and hardening facility; kindly provided under a USDA Food for Progress Project – MOCCA; 2019-

2022), a maintenance greenhouse, where grafted germplasm and ‘at-risk accessions’ are maintained and 

two additional greenhouses used for screening germplasm for disease resistance (black pod disease & 

witches’ broom disease) or other agronomically important traits such as drought tolerance, cadmium 

uptake or supporting germplasm enhancement programmes. 

Curation of the collection 

General maintenance: The collection is subjected to 5-6 rounds of underbrush removal and weed control, 

yearly.  Sanitary pruning is done once every 1-2 years, resources permitting, with removal of witches’ 

brooms, blackpods and chupons (basal suckers). The collection is subjected to a tree survey to determine 

the tree counts per accession plots every other year.  During the survey, number of missing trees, health of 

existing trees and status of tree labels are assessed. This is followed by a plot and tree labelling exercise 

to replace damaged or lost labels, removal of termite nests, etc.  Accessions ‘at-risk’ of genetic erosion are 

identified, grafted and maintained in the maintenance greenhouse. Where trees are lost, rooted cuttings are 

generated for replacement.  This process however is lagging behind due to lack of resources.  An up-to-

date plot and tree databases have been developed for the collection and maintained. Recently, we have 

begun a process of GIS mapping of plots and trees and a barcoding system. 

During the dry season, during the months of February to May, the plots are irrigated weekly.  Fire traces 

are cleared and during the severe part of the dry season, 24-hour fire watch is established as neighbouring 

farmers, burn their rubble during the dry season.  

Characterising of the collection: This is a very critical exercise to rationalise the collection and to better 

utilise the collection. CRC-UWI has morphologically characterised every accession within the collection 

for 22 highly heritable morphological traits from the IPGRI descriptor list; and the information has been 

shared globally through the International Cocoa Germplasm Database (ICGD).   Although the information 

is useful in differentiating accessions morphologically, it has not proven effective in differentiating 

between closely related accessions.  As an adjunct to the morphological characterisation, CRC-UWI has 

established a validated 182 SNP DNA fingerprinting panel to effectively distinguish between the 

accessions.  Using the SNP panel CRC-UWI has completely DNA fingerprinted all the 2300 plus 

accessions.  This has allowed the determination of the ancestry of every accession within the collection 

and has enabled them to be placed within the 10 genetic groups established by Motomayor et al (2008) or 

as interpopulation hybrids. The study shows that the ICGT collection has a good representation of 

accessions from every known cacao genetic group.    Based on the results we have developed a core 

collection and a strategic collection (500 accessions).  We have also used the SNP DNA panel to verify 
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the fidelity of trees in the plots.  The study has identified mislabelled trees within plots (due to errors that 

may have occurred during the establishment of the genebank field collection between 1982-onwards).  

These mislabelled trees have been earmarked for replacement. Using the comprehensive DNA fingerprint 

database that we have generated we are offering a global DNA fingerprinting service, that has been used 

by every cocoa growing country.  

Evaluation of germplasm: The collection has been and is continuously being evaluated for a number of 

agronomically important traits (as resources become available) including tree vigour, pod index, number 

and size of cacao beans, resistance to important diseases such as Ceratocystis wilt, witches’ broom disease 

(C.A. Monoliophthora perniciosa) and blackpod disease (C.A. Phytophthora palmivora), light tolerance, 

pod development period, flowering time, diversity in flavour, resistance to important diseases such as 

cadmium uptake etc.  Standardized screening methods have been established and validated for various 

traits and has been shared with the international community. These are being carried out as part of various 

projects funded by both public as well as private industry funding.  Notably the development of screening 

methods for witches’ broom resistance and subsequent screening of cacao germplasm and genetic study 

was supported by World Cocoa Foundation during the period 2000-2015.  Similarly, identification of 

genetic variation for cadmium uptake and mitigation approaches in cocoa was supported by the Joint 

Research Fund of ECA/CAOBISCO/FCC during the 2016-2022 period.  For every trait evaluated the 

collection has unearthed considerable genetic variation. 

Utilisation of the collection: Despite the considerable diversity established for various traits within ICGT, 

the utilisation of the diversity to improve farmer livelihoods has not progressed well.  Hence farmers 

continue to suffer from poor yields and losses associated with biotic and abiotic stresses; which threatens 

the cacao industry as a whole. The genebanks need to be resourced to better serve the cacao breeders 

globally, by providing enhanced germplasm, DNA fingerprinting and molecular marker services.  These 

are particularly important for a tree crop such as cacao where breeding is long-term and therefore requires 

resources and multigenerational commitments.    To support national breeding efforts, CRC-UWI has 

established two population enhancement programmes one for blackpod resistance and another for witches’ 

broom resistance.  Promising clones from the enhanced populations have been used to improve the 

resistance of cocoa within the national breeding programme. The genetics of various traits have also been 

investigated and molecular marker studies are underway to develop validated molecular markers for 

various traits using genome-wide association analysis or QTL mapping; with the aim of developing 

genomic selection strategies to support breeding and utilisation of the collection.  If adequately resources 

the ICGT can become an important source of knowledge and services to support global cacao breeding.  

Acquisition and distribution of germplasm 

ICGT at present acquires and distributes germplasm to cacao breeders worldwide through the International 

Cocoa Quarantine Centre at the University of Reading. ICGT has a strict policy with regards to quarantine 

requirement for acquisition and distribution of germplasm. Up to 2008, CRC-UWI operated a quarantine 

facility in the neighbouring island of Barbados, where land for the establishment of the quarantine facility 

was kindly provided by the Government of Barbados.  Barbados was ideally suited for a quarantine station, 

as this island does not have a cocoa industry and therefore does not pose a risk. This quarantine facilitated 

acquisition of germplasm from the Latin America and the Caribbean region as well as distribution of 

primary and improved materials to countries in the region.  The closure of the quarantine facility in 2008 

due to inadequate financing (as the financing for the centre has not increased in par with inflationary costs) 

has greatly impeded our ability to acquire germplasm from the Latin America and the Caribbean region as 

well as to distribute primary germplasm and newly bred varieties to the region. 

At present the ICGT uses only one quarantine facility to support the global distribution of cacao 

germplasm to support cacao breeding i.e. International Cocoa Quarantine Centre, Reading (ICQC,R). It is 

managed by the University of Reading, U.K which provides this very important service to global cacao 

breeding programmes.  At this facility, cacao germplasm is held in quarantine for a two-year period to be 

verified as disease-free before being transferred to recipient countries.  Germplasm is transferred as 

budwood by the genebanks to the ICQC,R under an SMTA.  The ICQC, R after a quarantine period of two 

years, transfers budwood to recipient countries under an SMTA. While ICQC, R has served its purpose in 

preventing movement of cacao diseases between continents – SE Asia, Africa and Latin America and the 

Caribbean, there are new emerging challenges that genebanks and quarantine facilities have to address. 
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The challenges can be categorised into four areas (a) intra-regional movement of germplasm (2) new 

acquisitions (3) linkage between breeders and germplasm collections (4) emergences of private sector 

breeding and intellectual property arrangements. 

(a) Intra-regional movement of germplasm – Cocoa breeding is an expensive and long-term exercise.  

Hence within regions that share similarities in environments and risk factors, it is desirable to have 

cooperation in breeding and deployment of varieties in farmer fields.  Further, given the similarities 

within a region, it is possible to shorten the quarantine period required for movement.  Shorter 

distances also make germplasm movement much easier. Lack of regional quarantine facilities have 

therefore been a deterrent to cooperation in breeding and sharing of genetic resources; critical for the 

development of the cocoa industry.  This has been identified as an impediment by the Latin America 

and the Caribbean Cocoa Breeders’ Network.  New quarantine arrangements may have to be 

developed to nurture regional breeding efforts. 

(b) New acquisitions of germplasm – The rapid loss of genetic resources in the centres of diversity is a 

concern and requires focussed collection and conservation efforts of unexplored diversity.  However, 

the increasing national protectionist policies have made it difficult to acquire germplasm for 

conservation by the international genebanks. Genebank managers need to have the agility to negotiate 

the acquisition and conservation of germplasm under various arrangements.   Having the quarantine 

under the control of the genebanks may be helpful in developing trust within parties and developing 

and executing joint bilateral projects focussed on collection and long-term conservation of germplasm. 

(c) Linkage between breeders and germplasm collections - This is a critical relationship that needs to be 

fostered for each of these to be relevant to their customers.  Germplasm collections require feedback 

from breeders around the world regarding the performance of shared primary germplasm or enhanced 

populations. The genebanks can provide additional services to breeders such as screening protocols, 

DNA fingerprinting or molecular marker services, build unique enhanced populations or develop joint 

projects as well as provide tacit knowledge to support breeding.  At present germplasm is sent to 

ICQC,R under SMTA by genebanks, and the ICQC,R after a quarantine period maintains its own 

collection and supports breeders by sending materials to them under an SMTA.  This affects the ability 

of genebanks to build a relationship with breeders. 

(d) Private Sector Breeding – Cocoa breeding has been lagging behind other crop breeding efforts largely 

due to lack of resources that has affected the continuity of breeding efforts. To bring greater private 

sector resources into cocoa breeding it is critical that intellectual property arrangements have to be 

developed so that genebanks and quarantine facilities can develop processes to maintain 

confidentiality and transfer resources to countries at a cost.  

Financing  

At present the conservation efforts of the International Cocoa Genebank is supported by the Cocoa Research 

Association of the UK, which receives its funding from returns from an endowment established by Cadbury 

(now managed by Mondelez) and additional funding from Mondelez, Mars-Wrigley and ICE.   More 

recently additional cacao industries have supported this fund.   Additional support for staff of the Cocoa 

Research Centre and maintenance of the supporting greenhouse infrastructure at the University of the West 

Indies is provided by the Government of the Republic of Trinidad and Tobago through a subvention. 

Other challenges 

A costing of the conservation of accessions at the ICGT was done in 2015 using the CGIAR Costing Tool by 

Daniela Horna (IFPRI,2007).  The available funding at present for the curation of the ICGT is less than 22% 

of that indicated by the costing tool. While it allows for the general maintenance operations including, 

acquisition and introduction, 6-7 rounds of weed control over the year, pruning, irrigation, fire watch and some 

characterisation, it does not allow for managing critical challenges as described below.  

1. Attrition of trees leading to genetic erosion 

Although the genebank was planted with 16 trees per accession at the beginning and later with 8 trees 

per accession, trees die due to various reasons including pests and diseases (Ceratocystis wilt, 

Phytophthora canker; termites), freak storms, extreme dry spells etc.   Some genotypes are more 

susceptible than others.  On average we have lost over 50% of the trees in plots over the years due to 
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various causes.  Although we have a replanting exercise, given the resources it is not keeping up with 

the attrition rate.  When the numbers in plots reach critically low levels (1-2 trees per plot) we graft 

them and maintain them in the maintenance greenhouses as a precaution against genetic erosion.  We 

have around 300 accessions in the greenhouse that need to be repropagated and replanted in the 

collection. 

2. Health testing 

At the time of the costing we didn’t think health testing was important and therefore in Table -1 no 

cost was provided for this.  In 2017 (Chingandu et al, 2017), we identified two badnaviruses in the 

collection, which were mild virus but of quarantine importance. Later we have developed tools to 

screen for the viruses with collaborators in Arizona and the University of the Reading, UK.  We have 

not however screened the germplasm to identify the dispersion of these viruses. 

3. Irrigation ponds 

The establishment of the irrigation pond in 2005 allowed for minimising losses due to drought events 

during the dry seasons.  Over the years the capacity of the ponds have declined due to silting and needs 

to dredged.  With climate change the wet and dry events during the year have become more severe and 

therefore there is an urgent need to dredge the ponds. 

4.  Climate change and the emergence of Witches’ Broom Disease 

Due to unusually extreme wet events in the Caribbean over the past two years which the 

meteorological office attributes to climate change, there has been an emergence of a witches’ broom 

epidemic throughout the country.  The production has fallen to one third of the usual production levels.  

This is also seen in the genebank where wide range of genetic materials are held, many of them, 

susceptible to witches’ broom disease.    We have an epiphytotic in the collection at hand which 

requires frequent sanitation pruning. The usual pruning cycle which happens every 2 years in the 

genebank, which has proven to be inadequate under the epidemic.  The witches’ broom disease if not 

kept under control, depletes the carbohydrate reserves in the tree leading to eventual death.   This is 

an urgent requirement 

5. Duplication of the collection 

Using DNA fingerprinting we have identified a core collection that also included a number of strategic 

clones identified with promising traits (resistance to blackpod, witches’ broom, frosty pod, drought 

tolerance, low cadmium uptake, light tolerance, pod development period, flowering time, pod index 

etc).   We had cleared a land to duplicate this strategic collection.  We need additional resources to 

duplicate this collection.  This collection can also be used to identify potential molecular markers for 

various traits using genome wide association studies.  Hence is of strategic importance to the industry.  

Outreach 

Planting material pipelines: Cocoa Research Centre and the ICGT has supported outreach developmental 

activities of many countries (Jamaica, Haiti, Dominica, St. Lucia, Grenada, Colombia, Ecuador, Peru etc) in 

the Latin America and the Caribbean region in particular (with support from other funding resources) to 

support the establishment of planting material pipelines in countries.  These includes support to identifying 

superior germplasm and characterisation, set up clonal and seed gardens, fidelity testing of seed gardens and 

clonal gardens (DNA fingerprinting), assistance with setting up national collections or fidelity testing of 

national collections, training and setting up propagation and distribution infrastructure, assistance with 

deployment of cacao varieties in farmer fields.  

Germplasm services:   In addition to distribution of primary and enhanced germplasm to breeders, CRC also 

offers a global DNA fingerprinting service to countries and organisations.  

Information dissemination and training:   Information from the characterisation and evaluation of the cocoa 

genetic resources is transferred globally through International Cocoa Germplasm Database (ICGD) managed 

by the University of Reading (http://www.icgd.rdg.ac.uk/).  CRC-UWI also offers short courses on 

germplasm management, morphological characterisation and DNA fingerprinting to national conservation 
effort (sta.uwi.edu/cru/).  CRC-UWI also has twitter, facebook and other social media presence.  

 

https://sta.uwi.edu/cru/
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Conclusion: 

To facilitate a sustainable cocoa economy, the livelihood of cocoa farmers has to be improved.  Genetic 

improvement of cocoa plays an important role in supporting sustainable cocoa production.  The genebanks 

should play an important role in supporting the dispersed breeding efforts in cocoa producing countries 

through the provision of enhanced material, DNA and molecular marker services to support utilisation. Field 

genebanks provide the opportunity to evaluate germplasm for better utilisation but require consistent funding 

to modernise support to plant breeders. 
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Appendix 2 

RAPPORT ANNUEL 2022 - 2023 

COLLECTION INTERNATIONAL DE COCOTIER (Cocos nucifera L.) POUR 

L’AFRIQUE ET L’OCEAN INDIEN EN COTE D’IVOIRE : ETATS DES 

LEUX ET PERSPECTIVES 

 

 

Par 

Dr KONAN Jean Louis, Centre National de Recherche Agronomique 

(CNRA) 

Directeur de recherche 
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Introduction 

Le Traité International sur les Ressources Phytogénétiques pour l’Alimentation et l’Agriculture (TIRPAA) 

vise à assurer la sécurité alimentaire par la conservation, l’échange et l’utilisation durable des ressources 

phytogénétiques, tout en garantissant le partage équitable des avantages. Le cocotier fait partie des 64 cultures 

et plantes fourragères considérées comme les plus importantes pour la sécurité alimentaire et incluses dans le 

système multilatéral d’accès et de partage des avantages du traité. 

Plus de 1 000 accessions de noix de coco représentant plus de 400 accessions sont conservées dans cinq 

banques de gènes internationales. La Collection Internationale pour l’Afrique et l’océan Indien (ICG-AIO) 

érigée en 1999 par la FAO et Bioversity International, est abritée par la Côte d’Ivoire et installée à la Station 

de recherche Marc Delorme sur le cocotier. Créée en 1949 par l’Institut de Recherche pour les Huiles et 

Oléagineux (IRHO), la station est gérée depuis 1998, par le Centre National de Recherche Agronomique 

(CNRA) qui est désormais sous la tutelle du Ministère d’Etat, Ministère de l’Agriculture et du 

Développement Rural (MEMINADER). 

La collection ICG-AIO représente un atout indéniable pour la filière cocotier en Côte d’Ivoire et dans le 

monde. Le présent rapport consigne les activités de la filière cocotier et répond aux exigences de 

l’application du traité international en Côte d’Ivoire. 

I. Description de la collection internationale de cocotier et de la Station Marc Delorme 

Tant du point de vue du contenu (127 accessions naines et grandes) que de la diversité des origines (Afrique, 

Pacifique Sud, Extrême-Orient, Océan Indien, Amérique Latine) la collection internationale de cocotier pour 

l’Afrique et l’Océan Indien couvre une superficie de 998 ha et est installée sur la station de recherche Marc 

Delorme, constituée de 2 sites : (i) une concession de 788 ha, appelée "Bloc Génétique 500 ha" basée dans la 

commune de Port-Bouët, à Abidjan, et (ii) une concession de 210 ha, appelée "Annexe d’Assinie-Canal" 

localisée dans la périphérie de la ville de Grand-Bassam. 

La station de recherche Marc Delorme s’est rapidement imposée comme un élément moteur essentiel du 

développement du cocotier en Côte d’Ivoire, en Afrique et dans le monde. En effet, le matériel génétique et les 

techniques culturales appropriées mises au point ont véritablement "révolutionné" la culture du cocotier en 

Côte d’Ivoire et dans le monde. De plus, la Station a établi une connexion internationale à travers le réseau 

international sur les ressources génétiques du cocotier (COGENT) et ses participations aux activités de la 

Communauté internationale du cocotier (ICC). 

La station Marc Delorme à travers le programme de recherche sur le cocotier et en se basant sur la collection 

internationale continue d’assurer ses missions qui visent les points suivants : 

- Assurer la vocation internationale de la station de recherche par une gestion efficace de ses ressources 

génétiques en collection ; 

- Créer des hybrides performants: Tall x Dwarf, Tall x Tall, Dwarf x Tall, Dwarf x Dwarf; 

- Permettre au matériel végétal mis au point d’exprimer son meilleur potentiel de production en 

développant des itinéraires techniques agricoles appropriées et des méthodes de lutte efficaces contre 

les insectes ravageurs et les maladies ; 

- Assurer la formation des opérateurs de la filière cocotier, des élèves et des étudiants sur les bonnes 

pratiques agricoles afin d'améliorer la production du cocotier ; 

- Contribuer à la valorisation des produits et sous-produits du cocotier. 

La station de recherche Marc Delorme du Centre National de Recherche Agronomique (CNRA) est située au 

Sud-Est de la Côte d'Ivoire, entre 5 ̊14’ et 5 ̊15’ de latitude Nord et 3 ̊54’ et 3 ̊55’ de longitude Ouest (Figure 

1). La Station repose sur des sols qui sont oxydes, de types ferralitiques lessivés en bases. Le sol est composé 

à 96% de sable grossier. Jusqu’à une profondeur d’échantillonnage de 40 cm, le pH de l’eau est de 4,63, la 

teneur en carbone total 

(C) est de 0,24 % et la teneur en azote total (N) est de 0,04 %, le phosphore assimilable (Pass) est de 65,8 

ppm. Les teneurs en calcium (Ca2+), potassium (K+) et magnésium (Mg2+) échangeables sont 
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respectivement de 0,202, 0,017 et 0,196 meq/100g. La capacité d’échange cationique (CEC) est de 1,17 

meq/100g. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Location de la station Marc Delorme 

II. Moyens de la Station cocotier Marc Delorme 

2.1. Moyens humains 

A ce jour, la liste du personnel comprend 123 permanents dont 9 chercheurs et 81 occasionnels, soit 204 

travailleurs. Cet effectif est insuffisant pour assurer un bon fonctionnement de la station. Le tableau 1 

consigne la liste et les coordonnées des chercheurs intervenant sur le cocotier. 

La station Marc Delorme encadre actuellement cinq thèses de Doctorat et deux masters. Les sujets de 

recherche traités sont : i) la fertilisation des tomates en association culturale avec le cocotier à l’aide 

d’engrais organiques ; ii) la culture intercalaire de noix de coco et de bananes plantains ; iii) les effets des 

engrais organiques et du régime de gestion de l’eau sur la production du cocotier ; iv) la culture intercalaire 

avec le cocotier noix de l’artémisia, et v) l’influence de la variabilité climatique sur la production de 

différents hybrides de cocotier. 

Tableau 1 : Noms et contact des chercheurs du programme cocotier 

Nom et prénoms Fonction Email 

Dr HALA N’Klo(*) 
Directeur de la station Marc 

Delorme, Entomologie 
fnhala@gmail.com 

Dr DOUBI Bi Tra Serges(*) Chef de Programme Cocotier, 

Génétique 

doubitraserge@yahoo.fr / 

serges.doubi@cnra.ci 

Dr DJAHA Konan(*) 
Resposable de la division 

agronomie, Agrophysiologie 
senadke@yahoo.fr 

Dr OCHOU Germaine 

Elisabeth Cynthia(*) 

Resposable de la division 

entomologie, Entomologie 

germainelisabethcynthiaochou@ 

gmail.com 

mailto:fnhala@gmail.com
mailto:doubitraserge@yahoo.fr
mailto:serges.doubi@cnra.ci
mailto:senadke@yahoo.fr
mailto:germainelisabethcynthiaochou@gmail.com
mailto:germainelisabethcynthiaochou@gmail.com
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Dr LEKADOU Tacra 

Thierry 

Responsable du Département, 

Agropédologie 
thierry_lekadou@hotmail.fr 

Dr ALLOU Kouassi Responsable du Département, kouassiallou62@gmail.com 

Dr KONAN KONAN 

Jean Louis 

Directeur de la Recherche et de 

l’Innovation, Génétique 
konankonanjeanlouis@yahoo.fr 

Dr OKOMA Djeya Muriel 
Technologue, conservation et 

transformation des produits 

agricoles 

 

Muriel.okoma@gmail.com 

SILUE Oumar Biotechnologie, vitroculture silueoumarnatogoma@gmail.com 

(*) chercheurs résidant sur la station Marc Delorme 

2.2. Infrastructures 

L’inventaire des infrastructures fait état de 138 logements, un centre de santé, un groupe scolaire composé deux 

écoles primaires de 6 classes chacune et une école maternelle. En outre, il y aussi 5 édifices religieux, 29 

bureaux et salles de réunion, 5 laboratoires (agronomie, génétique, défenses des cultures, Biotechnologie et 

technologie) et 17 salles de service. 

2.3. Ressources phytogénétiques 

Actuellement, la Côte d’Ivoire a réactivé ses activités dans le domaine de la culture in vitro d’embryons de 

cocotier. Ainsi, le laboratoire de biotechnologie situé à Adiopodoumé dispose d’équipement nécessaire a 

régénéré et conserver in vitro 22 accessions de types grands issues de la collection internationale et deux 

accessions introduites du Sri Lanka. 

Sous forme vivante en parcelle, la collection internationale contient 127 accessions de types grands et nains 

issues de 58 principales variétés introduites à partir de toute la zone intertropicales (tableau 2). 

Tableau 2. Ressources génétiques de cocotier dans la collection internationale  

pour l’Afrique et l’Océan indien à la station Marc Delorme 

Numéro 
d’ordre 

 

International cultivar name 

 

Population 

Marc Delorme 

Nombre 
d’accession 

Effectif 
arbre 

1 Andaman Giant Tall  2 241 

2 Andaman Ordinary Tall  2 256 

3 Aromatic Green Dwarf  1 11 

4 Baybay Tall  1 97 

5 Brazilian Green Dwarf  2 243 

6 Cambodia Tall Battambang 2 150 

7 Cambodia Tall Kampot 2 139 

8 Cambodia Tall Koh Rong 2 142 

9 Cambodia Tall Kompong Trach 3 70 

10 Cambodia Tall Kopal Tani 2 11 

11 Cambodia Tall Ktis Battambang 1 15 

12 Cambodia Tall Ream 2 194 

13 Cambodia Tall Sre Cham 2 123 

14 Cambodia Tall Tuk Sap 2 172 

15 Cambodian Green Dwarf  1 36 

16 Cameroon Kribi Tall  2 226 

17 Cameroon Red Dwarf  3 425 

18 Catigan Green Dwarf  2 84 

19 Comoro Moheli Tall  2 467 

20 Equatorial Guinea Green Dwarf  2 232 

21 Gazelle Peninsula Tall  2 303 

22 Ghana Yellow Dwarf  3 445 

23 Kappadam Tall  2 217 

24 Karkar Tall  3 259 

mailto:thierry_lekadou@hotmail.fr
mailto:kouassiallou62@gmail.com
mailto:konankonanjeanlouis@yahoo.fr
mailto:Muriel.okoma@gmail.com
mailto:silueoumarnatogoma@gmail.com
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25 Kinabalan Green Dwarf  1 59 

26 Laccadive Micro Tall  1 123 

27 Laccadive Ordinary Tall  2 275 

28 Madang Brown Dwarf  1 68 

29 Malayan Green Dwarf  1 110 

30 Malayan Red Dwarf  3 391 

31 Malayan Tall  2 239 

32 Malayan Yellow Dwarf  3 333 

33 Markham Valley Tall  1 85 

34 Mozambique Tall  3 471 

35 Niu Leka Dwarf  3 288 

36 Palu Tall  2 286 

37 Panama Tall Aguadulce 2 206 

38 Panama Tall Monagre 2 228 

39 Pilipog Green Dwarf  2 50 

40 Rangiroa Tall  2 250 

41 Rennell Island Tall  2 668 

42 Rotuman Tall  2 171 

43 Solomon Islands Tall  3 263 

44 Sri Lanka Green Dwarf  3 331 

45 Sri Lanka Tall Ambakelle 2 357 

46 Tacunan Green Dwarf  1 57 

47 Tagnanan Tall  3 1525 

48 Tahitian Red Dwarf  1 31 

49 Tahitian Tall  2 229 

Numéro 

d’ordre 

 

International cultivar name 

 

Population 

Marc Delorme 

Nombre 
d’accession 

Effectif 
arbre 

50 Takome Tall  2 187 

51 Tenga Tall  2 269 

52 Ternate Brown Dwarf  1 78 

53 Thailand Green Dwarf  1 131 

54 Thailand Tall Ko Samui 2 249 

55 Thailand Tall Sawi 3 558 

56 Tonga Tall  2 199 

57 Vanuatu Tall  2 487 

58 West African Tall  2 203 

III. Activités de recherche du programme cocotier 

Au cours des cinq dernières années, le programme de recherche sur le cocotier était axé sur 13 activités de 

recherche : la gestion des ressources génétiques, la duplication des ressources génétiques en vue d’assurer 

leur sécurisation, la sélection de matériel performant (tolérant au jaunissement mortel, haut producteur, 

tolérant à la sécheresse,) l’étude des associations à base de cocotier, la gestion de l’eau et de la fertilité des 

sols sous cocoteraies, l’évaluation des effets du changement climatique sur la productivité du cocotier, 

l’étude du mécanisme de la transmission de la maladie du jaunissement mortel, la mise au point de méthodes 

de luttes intégrées contre les maladies et les ravageurs, l’amélioration des techniques de transformation des 

produits et sous-produits du cocotier, la détermination des caractéristiques physicochimiques, nutritionnelles 

et sensorielles des noix des cocotiers affectés par le jaunissement mortel du Cocotier (JMC), la valorisation 

des résultats de recherche et le renforcement des capacités des acteurs de la filière. L’ensemble des activités 

ont été déclinées en 25 actions de recherche. Ce qui a permis de montrer par exemple, que le JMC ne se 

transmet pas à partir des embryons, qu’il y a des huiles essentielles qui permettent de traiter certains 

ravageurs tels que Oryctès, et que des sources de tolérances au JMC et à la sécheresse existent dans la 

collection internationale de Marc Delorme. 
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IV. Utilisation des ressources phytogénétiques et la filière cocotier en Côte d’Ivoire 

L’utilisation judicieuse des ressources génétique en collection a permis à la recherche de sélectionner 

plusieurs hybrides selon les besoins des filières nationales et internationales. En Côte d’ivoire, les hybrides 

PB121 amélioré (figure 2) et PB113 amélioré permettent d’accroître les rendements qui sont passés de 0,6 

t/ha/an à 4 t/ha/an en moyenne, ce qui a permis à la Côte d’Ivoire d’être le premier pays ouest africain 

exportateur noix de coco vers l’Union Européenne. 

Ces deux hybrides sont utilisés dans plusieurs plantations ivoiriennes, africaines et internationales. En effet, 

le cocotier couvre une superficie de 50 000 hectares en Côte d’Ivoire pour une production annuelle de 57 

millions de tonnes de coprah, soit 456 milliards de noix. Toutefois il existe encore quelques plantations de la 

variété locale Grand Ouest Africain. La culture du cocotier a une importance vitale pour des milliers de 

producteurs qui l’exploitent de multiples façons (noix de coco fraîche, huile alimentaire, matériau de 

construction, combustible, peat, huile dans le cosmétique, sucre de cocotier, etc.) (figure 3). La culture du 

cocotier, bien que représentant la principale culture de rente des populations du littoral ivoirien, demeure 

confrontée à l’urbanisation galopante et au Jaunissement Mortel du Cocotier. 

Grâce à ses champs semenciers, à ses laboratoires de productions de pollens, la Côte d’Ivoire fournit du 

matériel végétal à tous les demandeurs de cocotier (tableau 3) aussi bien pour les besoins de recherche que 

pour le développement. 

Tableau 3 : Liste des pays demandeurs de matériel génétique de 2020 à 2023 

N° Accession name Pays demandeur 
Forme de germplasm 

partagé (Noix / pollen / 

embryons etc) 

1 Hybride amélioré PB121+ Cameroun, Serra Leone, 

Bénin, Guinée, Sénégal, 

Nigéria 

 

Noix semences 

2 Hybride PB113+ 

3 Nain Vert de Brésil (NVB) Cameroun Noix semences 

4 Nain Rouge de Cameroun Cameroun Noix semences 

5 
Nain Brun d’Indonosie (NBO) 

Autralie Embryons 

6 
Nain Brun de Papouasie 

Nouvelle Guinée (NBN) 
Autralie Embryons 

7 Nain Nui Leka (NNL) Autralie Embryons 
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V. Perspectives 

Bien d’activités de recherche devront être poursuivies pour soutenir la filière cocotier au niveau national et 

international. Aussi le programme de régénération de la cocoteraie qui a été suspendu en financement, devrait 

reprendre afin que les accessions devenues grandes, vieilles et inaccessibles puissent être utilisées par la 

recherche. La duplication des ressources génétiques en vue d’assurer leur sécurisation a besoin d’être 

soutenue pour être complète. La lutte contre le Jaunissement Mortel du Cocotier pour sélectionner du 

matériel tolérant et maintenir ce fléau isolé dans la zone d’infestation devrait pouvoir se poursuivre. Tous ces 

aspects ont besoin d’être accompagnés par une organisation de la filière cocotier afin que cette plante soit 

mieux valorisée et plus rentable pour les acteurs. 

Conclusion 

Le cocotier demeure la principale culture de rente des populations du littorale où aucune spéculation ne peut 

être bien rentabilisée. Le développement du cocotier est soutenu par un programme de recherche qui a 

l’avantage de disposer de la collection internationale pour l’Afrique et l’Océan Indien. Ce germoplasme reste 

à la disposition de tout utilisateur potentiel pour les besoins de recherche et/ou développement. L’essor de 

cette filière en Côte d’Ivoire est confronté à l’urbanisation galopante où les plantations sont abattues, les 

terres sont vendues pour les constructions de logement. Il est aussi confronté à la maladie du jaunissement 

mortel qui est pour l’instant isolé dans la zone de Grand-Lahou, où elle a détruit plus de 10 000 ha de 

cocoteraie et continue d’appauvrir les populations. Heureusement, des nouvelles plantations se développent 

en moyenne en Côte d’Ivoire et la recherche travaille sur le sujet. 

  

Figure 2 : Hybride amélioré PB121 en 

diffusion en Côte d’Ivoire 

Figure 3 : Vue d’une unité d’exportation de noix de coco à 

Jacqueville 
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Appendix 3 

Informe anual de CATIE sobre la Implementación del Acuerdo en virtud del 

Artículo 15 del Tratado Internacional sobre los Recursos Fitogenéticos para la 

Alimentación y la Agricultura (TIRFAA) 

1) Antecedentes 

El Centro Agronómico Tropical Investigación y Enseñanza (CATIE) estableció desde finales de la década 

del 40, colecciones de germoplasma como una estrategia para enfrentar la creciente pérdida de diversidad de 

algunos de los cultivos de mayor importancia en la región mesoamericana. Las principales labores de nuestro 

banco de germoplasma es adquirir, conservar, caracterizar y distribuir el germoplasma que por sus atributos, 

son consideradas de interés prioritario para fortalecer y asegurar la seguridad alimentaria de la región, 

además de aportar conocimiento científico orientado a la optimización de la conservación de especies de 

importancia para la alimentación y la agricultura. En mayo de 2004 la gran mayoría del germoplasma fue 

puesto por CATIE bajo los auspicios de la FAO y desde el 16 de octubre de 2006 en virtud del Acuerdo bajo 

el Artículo 15, el acceso al germoplasma, (tanto para cultivos del Anexo 1 como para aquellos que no 

pertenecen al Anexo 1 del TIRFAA) se rige por el Tratado Internacional de Recursos Fitogenéticos para 

Alimentación y Agricultura (TIRFAA) y su distribución se realiza bajo los términos descritos en el Acuerdo 

Normalizado de Transferencia de Material (ANTM) en virtud del Artículo 15. Previo a cada reunión del 

Órgano Rector del TIRFAA las instituciones firmantes de este acuerdo deben someter un informe reportando 

las actividades de relevancia para la implementación dicho acuerdo para el período correspondiente. 

2) Período del informe 

Este informe proporciona una actualización de la implementación del Tratado, así como de las actividades e 

iniciativas de CATIE para el período comprendido entre agosto 2022 a junio 2023. 

3) Conservación 

3.1) Conservación en campo 

Según los últimos inventarios, realizados en café (2019), cacao (2023) y otras colecciones de campo (2014), 

CATIE conserva un total de 4.497 accesiones. 

A continuación, se detalla las cantidades de accesiones por taxón: 

 

 

 

 

 

 

 

 

 

 

 

 

Colección Cantidad de accesiones conservadas 

Café (Coffea spp.) 1.928 

Cacao (Theobroma spp.) 1.251 

Pejibaye (Bactris gasipaes) 592 

Achiote (Bixa orellana) 105 

Sapotaceae 123 

Sapindaceae 12 

Myrtaceae 106 

Cítricos (Citrus spp.) 65 

Macadamia (Macadamia integrifolia) 17 

Arecaceae 83 

Varios Taxones 101 

Jardín Botánico 

(varios taxones) 

114 

Total 4.497 
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A excepción de café y cacao, es necesario para CATIE tener un inventario actualizado para conocer el estado 

real de conservación especialmente para Bactris gasipaes, Bixa orellana y las familias Sapotaceae y 

Myrtaceae, ya que por falta de recursos no ha sido posible hacerlo en los últimos 9 años. El estado sanitario 

de muchas accesiones de estos cultivos está en estado crítico y una probabilidad de pérdida de accesiones 

debido a la limitación de recursos. 

3.2) Conservación de semillas ortodoxas en cámara fría (-18°C) 

En cámara fría se conservan un total de 6.201 accesiones de varios taxones, según el inventario 

recientemente. 

El detalle se presenta en el siguiente cuadro: 

Familia botánica 
Cantidad de accesiones 

Cucurbitaceae 2332 

Fabaceae 1688 

Solanaceae 1482 

Poaceae 412 

Amaranthaceae 271 

Malvaceae 8 

Otras familias 8 

Total 6201 

Durante el período 2022-2023 se adquirieron y dejaron de conservar las siguientes cantidades de accesiones: 

Colección Adquiridas durante el 

período 2022-2023 

Dejadas de conservar 

durante 2022-2023 

Semillas ortodoxas 0 0 

Café 0 0 

Cacao 0 12 

TOTAL 0 12 

4) Dejadas de conservar  

Durante el período de este informe se perdieron 12 accesiones de Cacao: 5B; LCTEEN-37/1; PMCT-11; 

B6/3; LCTEEN-127; PMCT-29; B-9/10-32; LCTEEN-237; NA-246; CRIOLLO-19; T-79/501;  TSA-654. 

5) Regeneración 

Gracias al apoyo financiero del Crop Trust y del Tratado Internacional, durante el período del informe se 

regeneraron y establecieron en un nuevo sitio un total de 168 accesiones de café que estaban en riesgo de 

pérdida.  
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Figura 1. Accesiones de café regeneradas y reestablecidas en un nuevo sitio. 

Con fondos del proyecto Biodiversity for Opportunities, Livelihoods and Development (BOLD) del Crop 

Trust, durante el período comprendido entre agosto 2022 a junio 2023 se han regenerado un total de 266 

accesiones de los cultivos tomate, chile y ayote. 

El detalle de accesiones regeneradas por cultivo se presenta en el siguiente cuadro: 

Taxón 

Cantidad de accesiones con 

regeneradas 

Cucurbita 150 

Lycopersicum 72 

Capsicum 44 

Total 226 

6) Caracterización 

Se caracterizaron morfológicamente 20 accesiones de cacao, quedando pendiente por caracterizar 1215 

accesiones. 

7) Duplicación 

Durante el período entre agosto 2022 a junio 2023 no hubo duplicaciones de germoplasma. 

8) Distribución 

Usando el Acuerdo Normalizado de Transferencia de Material (ANTM), se distribuyeron 201 accesiones a 7 

países. 

A continuación, se detalla las cantidades y destinos del germoplasma distribuido: 

Colección Accesiones distribuidas Países receptores 

Café 97 Costa Rica, Honduras, Taiwán, Estados Unidos, 

Italia y Ecuador. 

Cacao 10 Reino Unido 

Semillas ortodoxas 94 Costa Rica y Estados Unidos. 

Los receptores de este germoplasma incluyen agricultores, empresa privada e instituciones de investigación. 

El detalle de las especies, cantidades, países y otros detalles del material genético distribuido se presenta en el 

siguiente cuadro: 
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Tipo de colección Tipo de Receptor Cultivo País N° Accesiones 

Semillas Ortodoxas Agricultor Amaranthus C.R 2 

Semillas Ortodoxas Agricultor Canavalia C.R 1 

Semillas Ortodoxas Agricultor Capsicum C.R 12 

Semillas Ortodoxas Agricultor Capsicum USA 3 

Semillas Ortodoxas Agricultor Coix C.R 1 

Semillas Ortodoxas Agricultor Crotalaria C.R 1 

Semillas Ortodoxas Agricultor Cucumis sativa C.R 1 

Semillas Ortodoxas Agricultor Cucurbita C.R 15 

Semillas Ortodoxas Agricultor Cucurbita  USA 3 

Semillas Ortodoxas Agricultor Mucuna C.R 2 

Semillas Ortodoxas Agricultor Pachyrhizus C.R 3 

Semillas Ortodoxas Agricultor Phaseolus C.R 8 

Semillas Ortodoxas Agricultor Solanum betaceum C.R 1 

Semillas Ortodoxas Agricultor Solanum lycopersicum USA 4 

Semillas Ortodoxas Agricultor Solanum pimpinellifolium  C.R 1 

Semillas Ortodoxas Agricultor Vigna C.R 2 

Semillas Ortodoxas Agricultor Zea mays C.R 7 

Semillas Ortodoxas Centro de Investigación Cannavalia C.R 3 

Semillas Ortodoxas Centro de Investigación Capsicum C.R 4 

Semillas Ortodoxas Centro de Investigación Cucumis metuliferus C.R 1 

Semillas Ortodoxas Centro de Investigación Oryza C.R 3 

Semillas Ortodoxas Interno Cajanus C.R 6 

Semillas Ortodoxas Interno Cannavalia C.R 5 

Semillas Ortodoxas Interno Pachyrhyzus C.R 3 

Semillas Ortodoxas Interno Vigna C.R 2 

Total colecciones de semillas ortodoxas 

94 

Tipo de colección Tipo de Receptor Cultivo País N° Accesiones 

Cacao Universidad de Reading Cacao 

Reino 

Unido 10 

Total colección de cacao 

10 

Tipo de colección Tipo de Receptor Cultivo País N° Accesiones 

Colección 

Internacional de Café Agricultor Coffea arabica C.R 2 

Colección 

Internacional de Café Agricultor Coffea arabica Honduras 13 

Colección 

Internacional de Café Agricultor Coffea arabica Taiwan 39 

Colección 

Internacional de Café Agricultor Coffea liberica USA 2 

Colección 

Internacional de Café Agricultor Coffea racemosa USA 1 

Colección 

Internacional de Café Centro de Investigación Coffea arabica C.R 21 

Colección 

Internacional de Café Centro de Investigación Coffea arabica USA 9 

Colección 

Internacional de Café Centro de Investigación Coffea liberica C.R 3 
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Colección 

Internacional de Café Centro de Investigación 

Coffea 

pzeudozanguebariae Italia 2 

Colección 

Internacional de Café Empresa privada Coffea arabica Ecuador 5 

Tipo de colección Tipo de Receptor Cultivo País N° Accesiones 

Colección 

Internacional de Café Agricultor Coffea arabica C.R 2 

Colección 

Internacional de Café Agricultor Coffea arabica Honduras 13 

Colección 

Internacional de Café Agricultor Coffea arabica Taiwan 39 

Colección 

Internacional de Café Agricultor Coffea liberica USA 2 

Colección 

Internacional de Café Agricultor Coffea racemosa USA 1 

Colección 

Internacional de Café Centro de Investigación Coffea arabica C.R 21 

Colección 

Internacional de Café Centro de Investigación Coffea arabica USA 9 

Colección 

Internacional de Café Centro de Investigación Coffea liberica C.R 3 

Colección 

Internacional de Café Centro de Investigación 

Coffea 

pzeudozanguebariae Italia 2 

Colección 

Internacional de Café Empresa privada Coffea arabica Ecuador 5 

Total colección de café 

97 

Además, CATIE distribuyó a 1 usuario mediante un Acuerdo de Transferencia de Material las 6 variedades 

de cacao mejoradas institucionalmente. 

El detalle de esta distribución se presenta a continuación: 

Tipo de Receptor Variedades País Cantidad de 

variedades 

mejoradas 

Agricultor (Agrícola 

Industrial la Lydia 

S.A) 

CATIE-R1, CATIE-R4, CATIE-R6, CC-137, 

ICS-95, PMCT-58 

Costa Rica 6 

9) Financiamiento para la conservación y uso de los recursos genéticos 

La mayoría de los fondos para el manejo agronómico de las colecciones ha sido aportado por CATIE.  

Además, algunas instituciones y empresas privadas han colaborado para el mantenimiento de las colecciones 

de café y cacao y regeneración de los cultivos de semillas ortodoxas, dentro de las cuales se puede mencionar 

las siguientes: 

Cultivo Instituciones y empresas privadas colaboradoras 

Cacao  Cocoa Research Assocation Ltd., UK 

 MARS WRYGLEY 

 

Café  Crop Trust 

 TIRFAA 

Semillas ortodoxas  Crop Trust 
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Para el caso de “Otras colecciones de campo” en los últimos dos años, el financiamiento no ha sido suficiente 

para dar un buen mantenimiento y algunas presentan un estado de salud crítico.  

10) Colaboraciones interinstitucionales 

El grupo de trabajo interinstitucional conformado por CATIE (Rolando Cerda, Carlos Araya, y William 

Solano), Crop Trust (Luigi Guarino, Hannes Dempewolf y Luis Salazar) y la Secretaría del Tratado (Alvaro 

Toledo y Daniele Manzella) en seguimiento a las acciones definidas en la Estrategia Global de Conservación 

de Recursos Genéticos de Café, logró ejecutar satisfactoriamente el proyecto “Cleaning of 5 hectares of land, 

establishment and management of 168 accessions (1008 plants) rescued” 

Entre los principales logros del proyecto se pueden destacar las siguientes: 

1. Un total de 1008 plantas, 6 por accesión, fueron injertadas sobre el portainjerto Nemaya y desarrolladas en 

vivero hasta que estuvieron listas para el campo. 

2. Las 168 accesiones de café que fueron identificadas como en riesgo de pérdida se establecieron 

satisfactoriamente en el nuevo sitio. 

3. Se limpió completamente de toda vegetación un terreno de 5 ha que será utilizado para el traslado de la 

colección internacional de café. 

4. Se colocaron tuberías en el nuevo sitio de la colección de café con el fin de tener agua disponible para riego 

y manejo agronómico. 

5. Las 168 muestras rescatadas fueron etiquetadas individualmente. 

6. La compra de insumos y equipos fueron útiles para mejorar la eficiencia del trabajo de manejo agronómico 

de las plantas de las accesiones rescatadas en el nuevo sitio y de la colección completa. 

Este grupo de trabajo ha logrado el financiamiento para iniciar el restablecimiento sistemático de la colección 

de café hacia el nuevo sitio. Los fondos provenientes de GIZ serán destinados en el período 2023-2024 para 

traslado de 400 accesiones lo que equivale a un 30% del total de accesiones de la colección racionalizada de 

café. 
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Appendix 4 

Biennial report (2022-23) by ICBA on the implementation of the agreement 

under Article 15 of the International Treaty on the Plant Genetic Resources for 

Food and Agriculture (ITPGRFA) 

ICBA joined ITPGRFA as signatory 

On 10th March 2019, ICBA signed an agreement during an awards ceremony of the Khalifa International 

Award for Date Palm and Agricultural Innovation in Abu Dhabi in the presence of H.H. Sheikh Nahayan 

Mabarak Al Nahayan, Minister of Tolerance of the UAE, within the framework of Article 15 of the 

FAO International Treaty on Plant Genetic Resources for Food and Agriculture. After the agreement to the 

article 15, the crop germplasm collection stored in ICBA’s gene bank formally became a part of 

the Multilateral System (MLS) of Access and Benefit-sharing (ABS), adding to the world’s largest global 

gene pool of plant genetic material, available to farmers, plant breeders and scientists for the sustainable 

production of food from plants. This accord between the two institutions helped the researchers and other 

stakeholders to access the data on seeds of different crops/plants conserved in the ICBA genebank.  

After signing the accord, the ICBA genebank complies with all the rules and regulations set by the treaty.  

Seed Acquisition 

ICBA has been collecting and conserving seeds of proven or potentially salt- drought and heat-tolerant plant 

species for research purposes at ICBA and other institutes with similar research interests. All seed samples 

added to the genebank collection have been acquired legally with relevant technical documentation. Most of 

the seeds ICBA has in its genebank have been obtained from international organizations, like ICARDA, 

CIMMYT, USDA, ILRI, which follow the prevailing international rules of seed dissemination. During 2022-

23, ICBA collected seeds of more than 945 accessions belonging to 16 crops (Table-1). After receiving, the 

germplasm was properly documented and conserved in the genebank.  

Table-1. Crop accessions obtained during 2022-23 

S.N. Crop Species Accessions 

1 Barley, hulless Hordeum vulgare 102 

2 Barnyard millet  Echinochloa sp. 282 

3 Camelina Camelina sativa  43 

4 Chickpea Cicer arietinum L. 1 

5 Colocynth Citrullus colocynthis (L.) Schrad. 21 

6 Common bean Phaseolus vulgaris L. 1 

7 Common vetch Vicia sativa L. 1 

8 Faba bean Vicia faba L. 277 

9 Oat Avena sativa  1 

10 Pea Pisum sativum L. 4 

11 Proso millet Panicum miliaceum  164 

12 Rice Oryza sativa 1 

13 Semitic poppy Papaver umbonatum Boiss. 2 

14 Single-flowered vetch  Vicia articulata Hornem. 1 

15 Tepary bean Phaseolus acutifolius A. Gray 31 

16 Wheat  Triticum spp.  13 

 

  

https://www.kiaai.ae/en
https://www.kiaai.ae/en
http://www.fao.org/plant-treaty/en/
http://www.fao.org/plant-treaty/areas-of-work/the-multilateral-system/overview/en/
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Seed Viability Tests  

The viability of the seed accession is a measure of how many seeds are alive and could develop into 

plants that will reproduce themselves, given the appropriate conditions. It is essential to know that 

the seeds that are stored in a genebank will grow to produce plants. Therefore, they must have high 

viability (>85%) at the start and during storage. ICBA genebank uses standard germination tests for 

various crops to find seed viability and rejuvenate those seed stocks whose germinability is dropped 

below the threshold of 85%. For this purpose, hundreds of accessions of different crops are tested 

for their viability every year. During 2022-23, seeds of about 1,450 cultivars that represent 8 crops 

tested for their viability (Table-2) 

Table-2 Seed germination tests during 2020-21 at ICBA 

S.N. Crop Species # of accessions 

1 Barley  Hordeum vulgare 215 

2 Quinoa Chenopodium quinoa 22 

3 Safflower Carthamus tinctorius 342 

4 Sorghum Sorghum bicolor 342 

5 Wheat  Trticum aestvum 6 

6 Triticale  × Triticosecale 94 

7 Mung bean Vigna radiata 222 

8 Lathyrus Lathyrus sp. 207 

Seed Regeneration 

The most critical part of material conservation is that the seeds maintained in the genebank should be true to 

the type and show the accession's representative characteristics. Therefore, rejuvenation of the accession is 

necessary and must be carried out in the correct way to maintain the characteristics of the original 

population. Regeneration is also essential when the seeds' amounts go below a critical level. ICBA genebank 

works on regenerating crop accessions with lower viability or a lower number of seeds. The seeds of more 

than 1,500 accessions of 15 different crops multiplied during 2022-23 at ICBA field research facilities 

(Table-3).  

Table -3. Seed multiplication of various crops at ICBA during 2022-23 

S.N. Crop Species # of accessions 

1 Barnyard millet Echinochloa sp. 282 

2 Cowpea Vigna unguiculata 1 

3 Flax Linum usitatissimum  121 

4 Hulless barley Hordeum vulgare 102 

5 Lablab Lablab purpureus 1 

6 Leptochloa Leptochloa sp. 1 

7 Mung bean Vigna radiata 205 

8 Oat Avena sativa 1 

9 Pigeonpea Cajanus cajan 1 

10 Quinoa Chenopodium quinoa 330 

11 Sorghum Sorghum bicolor 60 

12 Sporobolus Sporobolus sp. 65 

13 Trifolium Trifolium sp. 10 

14 Triticale × Triticosecale 315 

15 Wheat Triticum sp. 12 
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Characterization of Crops 

Characterization of germplasm by its agronomic and morphological traits indicates the 

expression/variation of the botanical features. It is extremely important for the gene bank to enable 

the global research community to hunt and narrow down the search for genotypes/donors with the 

desired traits. It is also helpful for its taxonomical classification, which ultimately helps select the 

suitable cultivar for different purposes. Nevertheless, it is essential to accurately describe its 

characteristics, relationship with the environment, and usage. ICBA characterized more than 450 

accessions of four important corps during 2022-23 (Table-4).  

Table-4. Characterization of crops at ICBA 

Crop Species # of accessions 

Flax  Linum usitatissimum 142 

Proso millet Panicum miliaceum 200 

Barley, hulless Hordeum vulgare  102 

Wheat  Triticum sp. 15 

Seed Distribution 

The ICBA is a non-profit institute; hence its genebank is not a commercial distributor of the seed it 

possesses. However, based on the U.N. list of Country Development Index (CDI), ICBA may charge the 

production cost of the seed to the requesters from the developed countries. The seeds of different accessions 

are accessible free of cost to any government/public sector, international research organizations and/or non-

profit organizations from under-developed/developing countries user around the world for research and 

education purposes. ICBA followed the standard rules (national and international) to distribute crop/plant 

seeds to stakeholders in the UAE and other countries of the world. ICBA genebank supplied more than 840 

seed samples of 25different crops (Table-5) to eighteen countries (Burkina Fasso, Botswana, Brazil, France, 

Gambia, India, Kazakhstan, Liberia, Mali, Morocco, Mozambique, Oman, Pakistan, Saudi Arabia, Togo, 

UAE, UK, Uzbekistan) around the world. 

Table-5. Seed distribution by ICBA genebank during 2022-23 

S.N. Crop Species Seed samples 

1 Amaranth        Amaranthus cruentus 1 

2 Barley Hordeum vulgare 18 

3 Barnyard grass Echinochloa crus-galli 1 

4 Blue panic  Panicum antidotale 1 

5 Buffel grass  Cenchrus cilians 1 

6 Cowpea Vigna unguiculata 152 

7 Finger millet Eleusine coracana 1 

8 Foxtail millet Setaria italica 2 

9 Ghaf Prosopis cineraria 1 

10 Japanese millet Echinochloa frumentacea 1 

11 Jungle rice Echinochloa colona 1 

12 Lablab Lablab purpureus 158 

13 Melilotus Melilotus sp. 1 

14 Pearl millet  Pennisetum glaucum 153 

15 Pigeon pea Cajanus cajan 2 

16 Proso millet Panicum miliaceum  164 
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17 Quinoa Chenopodium quinoa 13 

18 Rice Oryza sativa 6 

19 Safflower Carthamus tinctorius 3 

20 Salicornia Salicornia bigelovii 2 

21 Samphire Salicornia europaea 2 

22 Sesbania Sesbania sesban 1 

23 Sesbania  Sesbnia sesban 1 

24 Sorghum Sorghum bicolor 155 

25 Wheat  Triticum aestivum 1 

Documentation of ICBA Genebank Accessions 

Data on ICBA genebank accessions have been prepared according to the Multi-Crop Passport Descriptors 

[MCPD] standard. ICBA updates its data on genebank accessions every December and sends them to the 

FAO (PGRFA). The last update on the accessions preserved in the ICBA genebank was done on 31 

December 2022 and sent to the PGRF (Link). 

  

https://biosaline-my.sharepoint.com/:f:/g/personal/m_shahid_biosaline_org_ae/Ep3hR2baPl1Pvfyzz_OPmloBfGLtbOP7qiUbsaCUCEzR-Q?e=0G8pOa
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Executive summary 

This report provides an update on the status, as of December 31, 2022, of the plant genetic resources for food 

and agriculture (PGRFA) collections maintained by the eleven CGIAR Centers that signed Article 15 

agreements with the Governing Body of the International Treaty on Plant Genetic Resources for Food and 

Agriculture (Plant Treaty) in 2006. As of December 31, 2022, these Centers held almost 713,000 accessions 

of crop, forage and tree germplasm which they maintain in their genebanks and make available under the 

standard material transfer agreement (SMTA).  

During the 16 years of their operation under the Plant Treaty framework, from January 2007 to December 

2022 inclusive, CGIAR Centers’ genebanks and breeding programs distributed close to 6 million PGRFA 

samples under more than 62,000 SMTAs. Thirty-two percent of those samples were sent to recipients in 

Asia, 21% to recipients in Africa, 15% to Latin America and the Caribbean, 14% to Europe, 12% to the Near 

East, and 5% and 1% to North America and Southwest Pacific respectively.  

The report includes examples of CGIAR Centers contributions to in situ conservation of PGRFA, as well as 

to the implementation of farmers’ rights, with a focus on women farmers, and in accordance with article 9 of 

the ITPGRFA. It also provides highlights of new capacity sharing projects with national partners that are 

being supported by the CGIAR Genebank Initiative.  

Since the Ninth session of the Governing Body in 2022, CGIAR has been actively engaged in various 

international processes on access and benefit-sharing (ABS), including the process for the enhancement of 

the multilateral system of the ITPGRFA and the discussions on ABS and digital sequence information (DSI) 

under the Convention on Biological Diversity (CBD) and its Global Biodiversity Framework  

Introduction 

CGIAR regularly makes reports to the biennial meetings of the Governing Body of the International Treaty 

on Plant Genetic Resources for Food and Agriculture (Plant Treaty), concerning the CGIAR Centers’ 

operations under the framework of their 2006 Article 15 agreements with the Governing Body, and their 

contributions to the implementation of the Plant Treaty more generally7.  

These reports always include core information about holdings and distributions of PGRFA by the Centers 

under the Plant Treaty framework, and CGIAR contributions to Treaty-related activities and outcomes over 

the previous biennia.  

In addition, CGIAR takes advantage of these biennial reports to periodically highlight additional aspects of 

our management and use of PGRFA both by genebanks and the breeding programs. For example, the 

CGIAR report to the Eight Session of the Governing Body featured additional information about the Centers' 

efforts to develop genebank Quality Management Systems, and to use genomic information to analyze 

genetic diversity within accessions. In our report to the Ninth Session of the Governing Body, we presented 

approaches and tools to add value to CGIAR Centers’ collections, manage them more efficiently, and 

increase their use. We also included information about Centers’ crop and forage pre-breeding and breeding 

activities in recent years. This report includes illustrative examples of CGIAR Centers’ activities that 

contribute to in situ conservation of PGRFA and the recognition and implementation of farmers’ rights. It 

also describes recent capacity building activities for national agricultural research organizations under the 

CGIAR Genebank Initiative. 

CGIAR is also submitting two other reports to this session of the Governing Body with the following titles:  

(i) The status of implementation of the CGIAR Intellectual Assets Principles8 and  

(ii) Technical assistance to strengthen national agricultural research organizations’ capacity to use 

digital sequence information: A submission from CGIAR.9  

                                                           
7 CGIAR reports to the Second, Third, Fourth, Sixth, Seventh, Eighth and Ninth Sessions of the Governing Body are available at 

www.fao.org/3/a-be157e.pdf, www.fao.org/3/a-be109e.pdf, www.fao.org/3/a-be118e.pdf; www.fao.org/3/a-mo439e.pdf; 

www.fao.org/3/a-mu437e.pdf; www.fao.org/3/nb776en/nb776en.pdf; and www.fao.org/3/ni851en/ni851en.pdf respectively 
8 Available at www.fao.org/3/cc7705en/cc7705en.pdf  
9 Available at hdl.handle.net/10568/131562  

http://www.fao.org/3/a-be157e.pdf
http://www.fao.org/3/a-be109e.pdf
http://www.fao.org/3/a-be118e.pdf
http://www.fao.org/3/a-mo439e.pdf
http://www.fao.org/3/a-mu437e.pdf
http://www.fao.org/3/nb776en/nb776en.pdf
http://www.fao.org/3/ni851en/ni851en.pdf
http://www.fao.org/3/cc7705en/cc7705en.pdf


IT/GB-10/23/16.4.2  33 

Past reports from CGIAR concerning the Centers’ management of the Article 15 collections to the Plant 

Treaty’s Governing Body10, and to other international bodies, including the UN FAO’s Commission on 

Genetic Resources for Food and Agriculture (CGRFA) and its Intergovernmental Technical Working Group 

on Plant Genetic Resources for Food and Agriculture (ITWG-PGRFA) are available online.  In particular, we 

encourage delegates to this Tenth session of the Governing Body to review the CGIAR reports to the 

Eleventh Session of the ITWG-PGRFA11, held in May, 2023, and the Nineteenth Regular Session of the 

CGRFA12, held in July 2023. These reports describe CGIAR Centers’ activities that are relevant for the 

implementation of the CGRFA’s Multi Year Programme of Work, and in particular CGIAR Centers 

involvement in: 

- the preparation of the Third Report on the State of the World’s Plant Genetic Resources for Food and 

Agriculture 

- the implementation of the Second Global Plan of Action for Plant Genetic Resources for Food and 

Agriculture, with details about how Centers’ activities contribute to advance all the groups of 

Priority Activities of the Second Global Plan of Action: In situ conservation and on-farm 

management; Ex situ conservation; Sustainable use; and Building sustainable institutional and 

human capacities 

- the application of the Genebank Standards for Plant Genetic Resources for Food and Agriculture 

- research and development activities focusing on the use of PGRFA for mitigating climate change. 

We have chosen to reproduce only a few sections from those earlier reports here, partly because they are 

easily accessible online, following the links provided, and out of the felt need to keep this report relatively 

short.  

Holdings and distributions under the Plant Treaty framework 

Holdings by CGIAR Centers’ Genebanks 

The eleven CGIAR Centers that signed Article 15 agreements with the Governing Body of the Plant Treaty 

in 2006 currently conserve and make available, using the standard material transfer agreement (SMTA), a 

total of 712,938 accessions of crop, tree and forage germplasm. Details concerning the Centers, crop 

collections and numbers of accessions available for distribution under the SMTA are included in Table 1. 

Table 1: PGRFA conserved and made available by CGIAR Centers’ genebanks pursuant to their Article 15 agreements with 

the Governing Body 

CENTER CROP ACCESSIONS AVAILABLE WITH 

SMTA 

AFRICARICE Rice 19,696 

BIOVERSITY Banana 1,690 

CIAT Beans 37,934 

Cassava 5,965 

Forages 22,662 

CIMMYT Maize 28,694 

                                                           
10 CGIAR reports re implementation of their Article 15 agreements to the Second, Third, Fourth, Sixth, Seventh, Eighth and Ninth 

Sessions of the Governing Body are available at www.fao.org/3/a-be157e.pdf, www.fao.org/3/a-be109e.pdf, www.fao.org/3/a-

be118e.pdf; www.fao.org/3/a-mo439e.pdf; www.fao.org/3/a-mu437e.pdf; www.fao.org/3/nb776en/nb776en.pdf; and 

www.fao.org/3/ni851en/ni851en.pdf respectively. In addition, annual reports of the CGIAR Genebank Initiative are available at 

www.genebanks.org/resources/annual-reports/.  
11 CGIAR report to the Eleventh Session of the Intergovernmental Technical Working Group on Plant Genetic Resources for Food 

and Agriculture is available at www.fao.org/3/cc4983en/cc4983en.pdf. 
12 CGIAR report to the Nineteenth Regular Session of the Commission on Genetic Resources for Food and Agriculture is available at 

www.fao.org/3/cc6722en/cc6722en.pdf.  

http://www.fao.org/3/a-be157e.pdf
http://www.fao.org/3/a-be109e.pdf
http://www.fao.org/3/a-be118e.pdf
http://www.fao.org/3/a-be118e.pdf
http://www.fao.org/3/a-mo439e.pdf
http://www.fao.org/3/a-mu437e.pdf
http://www.fao.org/3/nb776en/nb776en.pdf
http://www.fao.org/3/ni851en/ni851en.pdf
http://www.genebanks.org/resources/annual-reports/
http://www.fao.org/3/cc4983en/cc4983en.pdf
http://www.fao.org/3/cc6722en/cc6722en.pdf
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Wheat 123,219 

CIP Andean roots and tubers 1,178 

Potato 7,362 

Sweet potato 6,149 

ICARDA Barley 31,851 

Chickpea 15,229 

Faba bean 9,594 

Forages 25,360 

Grasspea 4,301 

Lentil 14,342 

Pea 4,591 

Wheat 43,350 

ICRAF Fruit trees 8,246 

Multipurpose trees 6,744 

ICRISAT Chickpea 20,487 

Groundnut 15,237 

Pearl millet 24,533 

Pigeon pea 13,492 

Small millets 11,694 

Sorghum 42,814 

IITA Banana 392 

Cassava 3,184 

Cowpea 17,069 

Maize 1,561 

Misc legumes 6,868 

Yam 5,809 

ILRI Forages 3,914 

IRRI Rice 127,727 
 

Total 712,938  

Source: Global Crop Diversity Trust/CGIAR On-line Reporting Tool, covering period up to December 31, 2022. 
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Distribution of PGRFA by CGIAR Centers 

Overall picture 

The CGIAR Centers have distributed more than 5,930,000 PGRFA samples under more than 63,000 SMTAs 

during the 16 years they have been operating under the Plant Treaty framework. The majority of the PGRFA 

distributed were improved materials from the Centers’ breeding programs. While it varies from year to year, 

20-25 % of the materials distributed are from the genebanks. Table 2 provides details of materials distributed 

(from both genebanks and breeding programs13) by each CGIAR Center.  

Table 2: CGIAR Centers’ transfers of PGRFA with SMTAs, 2007 to 2022/23. PUD stands for PGRFA under Development. 

Center SMTAs Samples PUD From To 

AfricaRice 620  56,746  31,872  3/5/2007 12/8/2022 

Bioversity 580  8,999  865  1/24/2007 12/14/2022 

CIAT 3,077  298,291  36,646  1/5/2007 2/24/2022 

CIMMYT 27,217  3,315,680  - 3/16/2007 1/10/2023 

CIP 839  23,540  12,602  1/19/2007 8/7/2023 

ICARDA 11,866  1,044,809  908,109  2/13/2007 1/9/2023 

ICRAF 433  2,341  - 9/3/2011 8/8/2023 

ICRISAT 6,482 324,095  106,034  12/7/2006 12/31/2022 

IITA 1,240  52,154  - 3/7/2007 12/12/2022 

ILRI 990  14,529  - 2/22/2007 3/1/2023 

IRRI 9,730  792,018  456,092  1/4/2007 6/29/2023 

Source: Plant Treaty Secretariat. Eighty percent of the materials referred to in Table 2 were sent to recipients in developing countries 

and countries with economies in transition. Twenty percent was sent to recipients in developed countries. More details concerning 

regional distributions of PGRFA by CGIAR Centers are provided in Figure 1. 

 

Figure 1: Regions of recipients of germplasm samples from CGIAR Centers' genebanks and breeding programs 2007-2022/23 

inclusive. 

                                                           
13 Not all Article 15 Centers have breeding programs, e.g., Bioversity, ICRAF, ILRI.   
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Transfers from CGIAR Centers’ genebanks 

There is considerable fluctuation, from year to year, in the ratio of materials the CGIAR Centers’ genebanks 

send to recipients within the CGIAR (mainly breeders) and to recipients outside the CGIAR, as can be seen 

in Figure 3. Since 2017, the Centers’ genebanks have been distributing more materials to recipients outside 

the CGIAR than internally. Some Centers do not have crop breeding programs (e.g., Bioversity, ILRI), so 

they have very few, or no, internal transfers. Most of the Centers do not fill out new SMTA for internal 

transfers, since doing so would mean entail a legal entity making a legal agreement with itself. Nonetheless, 

all such transfers are considered pursuant to the terms of the SMTA and all recipients of materials within 

Centers are bound by its terms and conditions.  

 

Figure 2: Accessions distributed annually with the SMTA by CGIAR Centers’ genebanks from 2018 to 2022. Source: 2022 Annual 

Technical Report of the CGIAR Genebank Initiative; and ICRAF and ICRISAT genebank managers. 

Figure 4 provides percentages for each type of recipients of samples from the CGIAR Centers’ genebanks to 

recipients outside CGIAR, for years 2019-2022, with the largest groups being advanced research institutes 

and universities, and national agricultural research organizations and national genebanks. Transfers to 

commercial sector represented 13%, 15%, 7% and 6% of CGIAR Centers’ genebanks’ transfers in 2019, 

2020, 2021 and 2022 respectively. Transfers to NGOs and farmers’ groups have fluctuated considerably over 

these years: From 14% in 2019/20 to 4% in 2021/22. 

 

Figure 3: Types of recipients of germplasm samples distributed by CGIAR Centers’ genebanks 2019-2022 inclusive. Source: 2022 

Annual Technical Report of the CGIAR Genebank Initiative; ICRAF and ICRISAT genebank managers. 
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Distribution of non-Annex 1 materials 

Only 1% of the PGRFA samples distributed by the Centers belong to non-Annex 1 crops. That said, out of 

ICRISAT’s eleven mandate crops, six are non-Annex 1 crops. Since the establishment of the ICRISAT 

genebank and until 2007, 17.2% of the external distributions were of non-Annex 1 crops. Since 2009, when 

ICRISAT adopted the use of the SMTA for non-Annex 1 crops under the Plant Treaty, distribution of those 

non-Annex 1 crops has gone down but still continues above 10.0%. ILRI and CIAT forage collections and 

ICRAF collections of trees include many non-Annex 1 species too. 

In the last 11 years (2012-2022/23), CGIAR Centers have distributed an average of 5,400 samples per year 

of approximately 140 species of non-Annex 1 crops, forages and trees; with annual figures fluctuating from 

3,300 in 2012 to 8,000 in 2019. Groundnut, soybean, Bambara groundnut, foxtail millet and various forages 

have the highest numbers of distribution.  

Following the decision of the Second Session of the Governing Body in 2009, the CGIAR Centers have been 

using the SMTA to distribute non-Annex 1 materials from their in-trust germplasm collections and other 

materials acquired with permission from the providers for the Center to make it available using the SMTA. 

Since that time, the CGIAR Centers have communicated repeatedly to the Governing Body that they would 

like to continue this practice. While the amount of non-annex 1 materials distributed by the Centers is small, 

transaction costs associated with maintaining a system for distributing non-Annex 1 materials differently 

from Annex 1 materials would be significantly greater. The Centers appreciate the administrative efficacy of 

being allowed to use the same transfer instrument for both Annex 1 and non-Annex 1 materials.  

Safety duplication of Centers’ genetic resources 

Notable in 2022, was the effort to safety duplicate accessions in long-term conservation conditions in the 

Svalbard Global Seed Vault (SGSV) and other host institutes. ICARDA alone succeeded in duplicating more 

than 10,000 accessions in 2022, including replacing accessions that had been previously deposited in SGSV. 

Even more striking, ICRISAT safety duplicated nearly 78,000 accessions in 2022. A further four CGIAR 

Centers duplicated nearly 10,000 seed accessions. In addition, clonal crop collections are safety duplicated 

on an annual basis. The total number of safety duplicated accessions is approaching the target of 90% and 

has substantially improved the security of the collections managed by CGIAR Centers. 

Box 1: ICRISAT’s PGRFA safety duplication  

As part of its strategy to secure and make the collection available in perpetuity, ICRISAT Genebank 

deposits duplicate samples of each unique accession at two geographically distant locations as a ‘black 

box’ arrangement. These locations are at the Svalbard Global Seed Vault (SGSV) and in other genebanks. 

ICRISAT has so far deposited 121,713 (94.89 % of legally available accessions) samples in SGSV and 

114,123 (88.97% of legally available accessions) at four genebanks, viz. International Institute of Tropical 

Agriculture (IITA) in Nigeria, International Center for Agricultural Research in the Dry Areas (ICARDA) 

in Morocco, World Vegetable Center (WorldVeg) in Taiwan, and USDA-ARS Fort Collins (Table 3). 

ICRISAT expects to achieve the target indicator of 90% by the year-end.  

Details of the ICRISAT Genebank germplasm safety duplicated at the first and second levels as a ‘black 

box’ arrangement. 

S. 

No. 
Crop 

No. of acc. in 

genebank 

No. of acc. 

legally 

available 

No. of acc. second 

level safety 

duplicated (SGSV) 

No. of acc. first level safety 

duplicated  

(various genebanks) 

1 Sorghum 42880 42814 41658 (97.3%) 
30000 (IITA, Nigeria), 10,000 

(ICARDA, Morocco) 

2 Pearl millet 24663 24533 22722 (92.6%) 
10,000 (IITA, Nigeria), 10,000 

(ICARDA, Morocco) 

3 Chickpea 20838 20487 18551 (90.6%) 19,600 (WorldVeg, Taiwan) 

4 Pigeonpea 13559 13492 13026 (96.5%) 
10,000 (USDA-ARS), 2517 

(NBPGR, New Delhi) 

5 Groundnut 15360 15237 14769 (96.9%) 
10,000 (USDA-ARS), 2006 

(Regional Genebank, Niamey) 
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6 Finger millet 7513 7463 6809 (91.2%) 6472 (USDA-ARS, Fort Collins) 

7 Foxtail millet 1542 1535 1507 (98.2%) 1289 (USDA-ARS, Fort Collins) 

8 Proso millet 849 835 822 (98.4%) 659 (USDA-ARS, Fort Collins) 

9 Little millet 473 462 462 (100%) 413 (USDA-ARS, Fort Collins) 

10 Kodo millet 665 656 654 (99.7%) 584 (USDA-ARS, Fort Collins) 

11 
Barnyard 

millet 
749 743 733 (98.7%) 583 (USDA-ARS, Fort Collins) 

Total 129,091 128,257 

121,713 

(94.9 % of legally 

available 

accessions) 

114,123 

(88.97% of legally available 

accessions) 
 

Long term partnership agreements  

Four genebanks have reached performance targets for all or part of their collections (i.e., seed collections of 

AfricaRice, CIAT, IITA and IRRI) and a further five will reach targets in the next two years (ICARDA-

Morocco, CIMMYT wheat, CIAT, Bioversity and CIP clonal crop collections). In 2022, Centro 

Internacional de Agricultura Tropical (CIAT) and the International Institute of Tropical Agriculture (IITA) 

negotiated long-term partnership agreements (LPA) with the Crop Trust, which means that from 2023, a 

large part of the running costs to maintain CIAT, IITA, and International Rice Research Institute (IRRI) seed 

collections will be financed in perpetuity. Further LPAs are expected to be rolled out in the next few years. 

CGIAR Centers’ contributions to in situ conservation of PGRFA 

The following paragraphs present some illustrative examples of CGIAR Centers’ activities that contribute to 

articles 5.1 c) and d) of the ITPGRFA.  

The Alliance of Bioversity and CIAT, in cooperation with the Plant Genetic Resources Center of the 

Southern African Development Community (SPGRC) coordinated the project ‘Bridging agriculture and 

environment: Southern Africa crop wild relative regional network’, supported by the Darwin Initiative. The 

project carried out national crop wild relatives (CWR) inventories and identified CWR hotspots at national 

and regional levels. It established genetic reserves in Malawi, Tanzania and Zambia. It provided training on 

techniques for in situ conservation of CWR and helped the partner countries prepare National Strategic 

Actions Plans. The project developed a white paper for the creation of a regional network for the 

conservation and use of CWR in the Southern African Development Community (SADC). This proposal was 

approved at the Joint Meeting of the SADC ministers responsible for agriculture, food security and fisheries 

and aquaculture. Two hundred seventy-one priority areas for in situ and ex situ CWR conservation in 13 

SADC countries were identified to form part of the regional network.  

From 2016 until 2021, CIAT, CIP and IITA, together with CIRAD, joined forces under the CGIAR Research 

Program Roots, Tubers and Bananas (RTB) to develop a Crop In situ Conservation Knowledge Base which 

is currently fully operational and available for any user on the website rtb.crop-diversity.org/. The aim of this 

website is to document and share knowledge about the species, landraces and genetic diversity of priority 

RTB crops (such as bananas, cassava, potatoes, sweetpotatoes and yams). This data can then be openly 

consulted, allowing for better conservation, management, and use of these resources, including for crop 

improvement.  

For many years, Bioversity International has pioneered the implementation of projects involving payments 

for agrobiodiversity conservation services (PACS), in Bolivia, Ecuador, Ethiopia, India, Malawi, Nepal, Peru 

and Zambia. PACS involves setting conservation targets, facilitating access to threatened seed varieties, 

exploring value chain development for conserved varieties, and motivating and rewarding farmers for 

undertaking in situ on-farm conservation services of threatened genetic resources. In 2014, the Peruvian 

Ministry of the Environment decided to expand Bioversity International’s small-scale applications of PACS 

in quinoa to several Andean locations, first for quinoa and amaranth and then for potato. Since 2019, the 

Ministry has been scaling up the use of PACS in four Andean regions through the Global Environment 

http://rtb.crop-diversity.org/
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Facility project “Sustainable Management of Agrobiodiversity and Vulnerable Ecosystems Recuperation in 

Peruvian Andean Regions Through Globally Important Agricultural Heritage Systems Approach”. PACS 

interventions have been realized across 190 community groups, involving 1,630 farmers (42% female) 

working with maize, potato and quinoa. Participating farmers are compensated through in-kind rewards 

identified by the farmer groups themselves, training, and social recognition. 

The International Potato Center (CIP) has been developing a series of initiatives to systematically monitor 

on-farm conserved landrace populations. First, a series of key hotspots have been identified, and CIP and 

partners are systematically documenting the landrace diversity in each site into baselines (e.g., CIP, 2021). 

These geo- and time-tagged baselines include spatial, genetic, morphological, nutritional, agronomic, red 

listing and ethnobotanical information about each landrace. Second, the multilevel semi-standardized 

methods used for generating the baselines and systematic field-level monitoring are gradually being 

published as part of an on-farm conservation toolbox. Each tool is described in a series of didactical flyers 

(e.g., CIP, 2022). Third, significant advances have been made towards involving youth in landrace 

monitoring through citizen science. The digital tool used is called VarScout, and the landrace observations 

are stored on a website called WikiPapa (see: wikipapa.org/). The combination of a well-established network 

of hotspots, robust monitoring tools and a decision support platform make it possible to conduct timeline 

comparisons and actively monitor the conservation status of landraces on-farm. 

CIMMYT has conducted studies to understand the drivers of farmers discontinuing cultivation of landraces 

of maize. Using historic collection data, farming communities and families of those originally contributing 

maize into the ex-situ collections were surveyed to understand current farming and landrace cultivation 

practices. Multiple and varied, context specific drivers of landrace de-adoption were observed, with 

cultivation tending to cease as one generation of farmers handed over cultivation to the next14. This work 

offers insights into potential youth and landrace opportunity focused interventions that could slow or halt the 

de-adoption observed.  

CGIAR Centers’ contributions to implementation of Article 9 – Farmers’ Rights 

with a focus on women farmers 

Gender-responsive breeding 

Since 2018, CGIAR scientists have worked on a so-called G+ approach for gender–responsive breeding. The 

approach builds on the concept of a “product profile”, which describes the traits that different actors want in 

a new variety, giving plant breeders a target. Men and women farmers often express different trait 

preferences that reflect the gendered division of rights and responsibilities in farming. Two G+ tools are now 

at the disposal of breeders to ensure that decisions about which traits to prioritize in future varieties have 

considered gender differences in knowledge, assets and decision-making, including the potential for harmful 

outcomes. The G+ tools in breeding are: 

 The G+ Customer Profile helps a breeding program include a gender dimension in the definition of 

its priority target customer segments. 

 The G+ Product Profile helps a breeding program include a gender-responsive evaluation of plant 

traits into an existing or proposed product profile. 

These tools are currently being piloted on a selected set of CGIAR breeding programs, including banana, 

cassava and common bean breeding programmes. 15 

Fodder grasses for women’s climate resilience 

In Kenya and Ethiopia, climate change impacts result in frequent and prolonged periods of feed shortage, 

which are putting pressure on small-scale livestock keepers. This is a problem especially for women 

livestock keepers, for whom livestock represent an important productive asset that they can own, accumulate 

                                                           
14 Reference: McLean-Rodríguez, F.D., Camacho-Villa, T.C., Almekinders, C.J.M. et al. The abandonment of maize landraces over 

the last 50 years in Morelos, Mexico: a tracing study using a multi-level perspective. Agric Hum Values 36, 651–668 (2019). 

doi.org/10.1007/s10460-019-09932-3  
15 Reference: CGIAR Research Programme on Roots, Tubers and Bananas. 2023. Gender and Breeding. gender-

portal.rtb.cgiar.org/breeding/ 

https://doi.org/10.1007/s10460-019-09932-3
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and manage. In response, CGIAR researchers have been introducing Brachiaria—a cultivated forage that 

carries great promise for the African dairy industry. Researchers used a gender-sensitive approach and 

provided community trainings that introduced the new forage, improved management practices and 

discussions of men and women’s roles in land and labor-related decision-making. With new knowledge and 

skills, women livestock keepers are able to produce more and higher-quality Brachiaria forages. This has led 

to greater availability of milk in the household, increased household income from sale of both forages and 

milk, and opportunities for women to control how income is used. 16 

Roles of women farmers in seed-sector development  

As a follow up to the project “Seed Sector Development in South Sudan” (2017-2019), in 2022, the Alliance 

of Bioversity and CIAT and the University of Wageningen, together with partners from South Sudan, carried 

out a study focusing on the roles of women farmers in seed systems, as custodians and managers of seeds 

and seed-related information. The study noted that these roles are not always recognized, and rewarded; it 

proposes a number of seed interventions to empower farmers, especially women farmers. 17 

Highlights of new capacity sharing projects with national partners supported by 

the CGIAR Genebank Initiative 

Working in close collaboration with the Plant Treaty Secretariat, the CGIAR Genebank Initiative is 

supporting capacity sharing partnerships with national partners from 15 countries.  

One group of projects, with partners from Uruguay, Guyana, Togo, Nigeria, Mauritius, and Zimbabwe, 

focusses on developing policy measures and standard operating procedures to implement, and operate under, 

the Plant Treaty’s multilateral system of access and benefit-sharing. These projects also include training on 

use of a sub-setting tool to identify potentially useful materials in the CGIAR genebanks.  

A second group of projects supports improved genebank operations, with partners from Chad, Niger, Mali, 

Rwanda, Madagascar, Zimbabwe, Tunisia, Bangladesh, Papua New Guinea, and Honduras. The projects 

include training for genebank personnel with respect to important genebank activities, including gap 

analysis, collecting, characterization, regeneration, evaluation, conservation, and accession level data 

management. 

For both sets of projects, a ‘medium length list’ of potential partners was developed by reviewing the 

capacity building needs those countries expressed in their national compliance reports to the Plant Treaty’s 

Compliance Committee and Governing Body. Invitations for expressions of interest were sent to those same 

countries’ Plant Treaty National Focal Points. The top ranked expressions of interest were used as a basis for 

developing letters of agreement with lead partners from the countries listed above. 

ICRISAT provided technical backstopping for four major projects operating across Africa: Sowing 

Diversity= Harvesting Security, Seeds for the Future, Seeds for Resilience and a GIZ project for food 

security in Chad and the Central African Republic. Capacity building and training provided by ICRISAT 

through these projects covered topics from the establishment of community seedbanks and seed production, 

to routine genebank operations and regeneration and characterization of accessions. Reaching new 

geographies, ICRISAT trained seeds center staff of Jazan Agricultural Research Center, in Saudi Arabia, on 

germplasm collection, conservation, and characterization, with funding from FAO KSA project. 

In Latin America, CIP has established a network for cryopreservation and is now constructing a CryoVault 

that will conserve safety copies of clonal and recalcitrant seeds on behalf of the countries in the region. As 

part of this effort, a series of capacity building events have been organized. In 2022 and 2023, CIP has 

provided capacity building on in vitro and cryopreservation to staff from genebanks and research 

organizations from Argentina, Brazil, Colombia, Chile, Cuba, Ecuador, Guatemala and Panama.  

                                                           
16 Reference: CGIAR Gender Platform, 2023. Six agricultural technologies CGIAR researchers have designed to work for women. 

www.cgiar.org/news-events/news/six-agricultural-technologies-cgiar-researchers-have-designed-to-work-for-women/ 
17 Reference: Subedi, A.; Ngalamu, T.; van Uffelen, G.J.; Vernooy, R. 2023. The roles of women in seed-sector development in South 

Sudan. Policy Brief No. 83. Wageningen (Netherlands): Wageningen Centre for Development Innovation/Rome (Italy): Bioversity 

International. 10 p 
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Moving forward, CGIAR is working to respond to priorities expressed in the draft national reports on the 

implementation of the Second Global Plan of Action on Plant Genetic Resources, in the Global Crop 

Conservation Strategies and at the meetings of the CGRFA and the ITPGRFA. We underscore that that 

CGIAR genebanks are in a position to respond to some of the expressed needs for the repatriation of lost 

farmers varieties and landraces, for hosting safety duplicates, for gap analyses, cryopreservation and support 

in ensuring germplasm health and the regeneration of crop wild relatives.  

CGIAR involvement in access and benefit-sharing related processes since the 

Ninth session of the Governing Body 

Enhancement of the functioning of the Multilateral System of Access and Benefit-Sharing 

Since the Ninth Session of the Governing Body’s decision to relaunch negotiations to enhance the 

multilateral system, CGIAR participated in the ‘Informal Consultative Process on DSI and Other Key Issues’ 

held in Prangins, Switzerland, May 30-June 1, 2023. CGIAR scientists made presentations to that meeting 

which are available here. CGIAR also participated in the Tenth Session of the Open Ended Working Group 

to Enhance the Functioning of the Multilateral System of Access and Benefit-sharing held in Rome, Italy, 

July 11-15, 2023. 

Under the framework of the CBD and the Kunming-Montreal Global Biodiversity 

Framework 

CGIAR actively monitored and participated in discussions over the last year concerning digital sequence 

information (DSI)18 under the framework of the Convention on Biological Diversity, including the Fifteenth 

Conference of the Parties of the CBD in Montreal in December 2022, which adopted the Kunming-Montreal 

Global Biodiversity Framework. CGIAR felt it was important to engage in that process to contribute 

scientific evidence and experiences from agricultural research organizations. As part of that process, CGIAR 

made two submissions to the CBD COP (and more recently, the Open Ended Working Group on DSI) that 

we feel are equally relevant to the Governing Body as it considers ways to address DSI in the context of the 

enhancement of the MLS. These submissions are: 

 Digital sequence information is changing the way genetic resources are used in agricultural 

research and development: implications for new benefit-sharing norms19 

 Issues for further consideration concerning digital sequence information: a submission from 

CGIAR20 

These papers include inputs from over 30 CGIAR scientists and research leaders. They analyze how CGIAR 

Centers use DSI in their efforts to conserve and sustainably utilize the world’s most important crop and 

livestock genetic diversity. Based on that substratum of scientific information, the papers reflect on which 

benefit-sharing options would provide effective policy support for the continued use of DSI in agricultural 

research and development. 

Regarding capacity strengthening 

Like many contracting parties and observers to both the CBD and Plant Treaty processes, CGIAR is 

concerned about the gap in technological capacity between richer and poorer countries to generate and use 

DSI. Research and development organization like CGIAR already play an important role with respect to 

generating and sharing non-monetary benefits and ‘addressing the technology divide’; however, we feel the 

research community can and should play a still more active role in pursuit of this objective. To that end, 

CGIAR very much appreciates the Governing Body’s initiative, as expressed in Resolution 16/2022, to ask 

the Plant Treaty Secretariat to gather and synthesize information about both demand for, and supply of, 

capacity strengthening related to DSI linked to plant genetic resources for food and agriculture, with the 

overall objective of working to close the capacity gap between developed and developing countries. In 

                                                           
18 Here we use DSI as a placeholder term, according to international negotiations under the Plant Treaty and the Convention on 

Biological Diversity.  
19 Available at cgspace.cgiar.org/handle/10568/125749 
20 Available at www.cbd.int/notifications/2023-003 - see paper number 24, under ‘Observers’ 

https://www.cgiar.org/news-events/news/dsi-and-plant-genetic-resources/
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response to the open call for submissions issued by the Treaty Secretariat, CGIAR submitted, to this Tenth 

Session of the Governing Body, a report entitled Technical assistance to strengthen national agricultural 

research organizations’ capacity to use digital sequence information: A submission from CGIAR.21 

Regarding multilateral approaches 

CGIAR is concerned about the potential impact of newly created norms on open science. If new norms 

requiring benefit-sharing from use of DSI are developed, they must not interrupt availability and exchange of 

data for use in agricultural research and development nor involve significant transaction costs. They should 

give rise to increase monetary and non-monetary benefit-sharing without introducing complicated, avoidable, 

new benefit-sharing formula.  

The simplest multilateral approach, at least from the perspective of international agricultural research 

organizations, would be for national governments to agree to assume responsibility for making payments to a 

centralized benefit-sharing mechanism on behalf of their constituent commercializers, based on a to-be-

agreed formula, for example, annual seed sales in the country. The national government would collect from 

constituent companies through nationally appropriate mechanisms. With such an approach, DSI generation, 

sharing, and access could not be affected at all, and all commercial users would be included within the 

system.   

An alternative approach would be to revisit the so-called subscription system what was under consideration 

during the negotiation of the WG-EFMLS, 2013-2016, on the understanding that subscription payments 

would cover value of both PGRFA and DSI. The potential downside of this approach is that it can potentially 

be avoided, and it opens up the possibility of needing to ‘police’ the boundaries of the multilateral system 

(both PGRFA and DSI databases) to ensure it is not being used by non-subscribers. 

CGIAR is concerned about the possibly of ending up with two different regulatory regimes:  one for PGRFA 

under the Plant Treaty and one for DSI derived from those PGRFA under the CBD. Whatever emerges from 

the next period of negotiations across the different international fora must be harmonized and in synch, 

keeping administrative burdens to a minimum for actors conserving, using, and sharing genetic resources and 

DSI.  

Cooperation with the Plant Treaty Secretariat 

Communications among CGIAR Centers and the Secretariat of the Treaty are frequent and ongoing. Here we 

list just a few examples of areas of cooperation in 2022 and 2023, wherein the Plant Treaty Secretariat: 

 Participated as special guests/resource people in several of the live sessions that are part of the 40-

hour, 8 module, on-line course developed in 2021 by the CGIAR Genebank Platform entitled 

‘Genetic Resources Policies for CGIAR Scientists’. As of July 2023, almost 150 CGIAR breeders, 

genebank managers, intellectual property experts and legal officers have taken this course.  

 Participated online in the Annual Genebank Meeting convened under the CGIAR Genebank 

Initiative. 

 Cooperated with the CGIAR Genebank Initiative to launch calls for proposals for two rounds of 

capacity sharing projects as described in the section Highlights of new capacity sharing projects with 

national partners supported by the CGIAR Genebank Initiative. 

 Participated as resource persons in four face-to-face capacity building workshops, focusing on 

developing measures to implement and operate under the multilateral system, organized under the 

CGIAR Genebank Initiative along with national partners from Togo, Zimbabwe, Guyana, and 

Uruguay. 

 Participated in various events organized as part of the International Year of Millets 2023, in 

collaboration with the Global Crop Diversity Trust and ICRISAT, including an  International Panel 

Discussion various national events in India, and G20 Summits in New Delhi, Indore, Hyderabad.  

                                                           
21 Available at hdl.handle.net/10568/131562 
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 Participated, together with various CGIAR experts, in the Global Crop Trust convened “Crop 

Conservation Meeting”, held in Bonn, Germany 

 Attended the opening of the Future Seeds genebank of the Alliance of Bioversity and CIAT in Cali, 

Colombia.  

 Worked with CGIAR staff to develop submissions to the Working Group on the Post 2020 Global 

Biodiversity Framework, with a particular focus on ensuring the new global framework recognizes, 

measures and promotes conservation, sustainable use and access and benefit-sharing under the Plant 

Treaty. 

 Joined the Champions and Challengers Group of the CGIAR work area “Genetic Innovation” 

 Responded to occasional requests for advice/feedback from the CGIAR Scientists who convene the 

CGIAR Genetic Resources Policy Helpdesk. 

 Visited and reviewed projects that are supported by the Plant Treaty Benefit-sharing Fund that are 

coordinated by CGIAR Centers or in which CGIAR scientists are involved. 

 Attended the First Workshop for cryopreservation of plant genetic resources organized by CIP in 

Lima, Peru. 

 Organized with the cooperation of CIP the Regional Consultation for GRULAC in 2022 in Lima, 

Peru, in preparation for GB9. 
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Appendix 6 

Biennial Report on the ITPGRFA Article 15 Status of the International Coconut 

Genebank for the South Pacific (ICG-SP) 

Summary 

Since 2009, the Kokonas Indastri Koporesen (KIK) has been managing the threat of infection by the 

phytoplasma, Bogia Coconut Syndrome (BCS see http://www.cogentnetwork.org/bogia-syndrome-disease) to 

the International Coconut Genebank for the South Pacific (ICG-SP) in Papua New Guinea (PNG) The 

phytoplasma is transmitted by insect vectors and also affects other plant species, including Areca palm and 

Banana (Musa spp). 

Kokonas Indastri Koporesen is progressing the   relocation of the ICG-SP accessions from the current site at 

Stewart Research Station in Madang Province, to the new site in Punipuni, Milne Bay Province.  Currently, 

the genebank holds a total of 50 accessions in the field genebank (see table below). The relocation process will 

adhere to the recommended procedure to pass via a certified pre-entry quarantine coconut nursery, at 

Kelababala on Misima Island also in the Milne Bay Province. 

The strategy in relocating the collection is to source the germplasm from the original collection sites to reduce 

the risk of further spread of the phytoplasma to new coconut growing areas.  The first lot of 12 accessions 

collected from Sothern Region were raised at the quarantine centre and were declared free of the phytoplasma 

after tests were done and had since been field planted. However, the seedlings were planted at Bubuletta in 

Alotau district Milne Bay Province and not at Punipuni because the procurement process of the genebank site 

was not completed at the time the seedlings were ready for planting. 

Status of the collection 

Current list of Accessions: 

Table 1 List of designated Germplasm and planted in ICG-SP at SRS, Madang, PNG 

SI 

No. 

Date 

planted 
Code Name of Accession Site of collection 

1 1994 BBT Baibara Tall Village in Central Province 

2 1995 ELT2 Hawain Tall Village in East Sepik Province 

3 1995 ELT3 Yangoru Tall  

4 1995 ELT4 Vokio Tall  

5 1995 ETT Etalata Tall Village in Musau Island 

6 1994 GLT1 Pellavarua Tall Plantation in East New Britain Province 

7 1994 GLT2 Raulawat Tall  

8 1994 GLT3 Natava Tall  

9 1994 GLT4 New Massava Tall  

10 1995 GMT5 Natava Many Fruited Tall  

11 1995 GRT & GYT 
Gazelle Red Tall & Gazelle 

Yellow Tall 
Plantation in East New Britain Province 

12 1995 HLT Hisihu Tall Plantation in Central Province 

13 1995 KKT1 Guanaga Tall Plantation in Karkar island 

14 1995 KKT2 Kinim Tall  

15 1994 KKT3 Ulatava Tall Plantation in East New Britain Province 

16 1994 KWT1 Severimabu Tall Western Province 

17 1994 KWT2 Boze Tall  

18 1995 MBT3 Siagara Tall Milne Bay Province 

19 1995 MBT4 Bubuletta Tall  

20 1994 MLT1 Lawes Tall Manus Province 

21 1994 MLT2 Lako Tall  

22 1994 MLT3 Baluan Tall  

http://www.cogentnetwork.org/bogia-syndrome-disease
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SI 

No. 

Date 

planted 
Code Name of Accession Site of collection 

23 1995 MVT1 Markham Farm Tall Morobe Province 

24 1995 MVT2 Liara Tall  

25 1995 TRT Talasea Tall West New Britain Province 

26 1994 NLT1 Karu Tall Plantation in New Ireland Province 

27 1994 NLT2 Kenapit Tall Village in New Ireland Province 

28 1996 NLT3 Sohu Tall  

29 1994 OLT1 Saiho Tall Village in Oro Province 

30 1994 OLT2 Ajoa Tall  

31 1994 OLT3 Kikibator Tall  

32 1994 PLT Poligolo Tall Village in Central Province 

33 1994 RIT Rennell Island Tall Numondo Plantation, WNBP 

34 1995 SLT2 Wutung Tall West Sepik Province 

35 1994 VLT1 Miha Kavava Tall Village in Gulf Province 

36 1994 VLT2 Keakea Tall  

37 1994 VLT3 Iokea Tall  

38 1994 WLT1 Gaungo Tall West New Britain Province 

39 1994 WLT2 Naviro Tall  

40 1994 PBD PNG Brown Dwarf Madang 

41 1995 MRD Malayan Red Dwarf Duplicate from Kervera, ENBP 

42 1995 MYD Malayan Yellow Dwarf  

43 1995 NGD Nias Green Dwarf  

44 1995 NRD Nias Red Dwarf  

45 1994 NYD Nias Yellow Dwarf  

46 1994 RRD Rabaul Red Dwarf  

47 1994 PRD1 PNG Red Dwarf 1 Village in ENBP 

48 1994 PRD2 PNG Red Dwarf 2  

49 1995 PYD PNG Yellow Dwarf Villages in Milne Bay & Oro Provinces 

50 1995 IRD Ikoea Red Dwarf Village in Gulf Province 

Status of acquisitions, regenerations, duplications and distributions 

The germplasm collection will be re-established in Punipuni as the new ICG-SP site, see Annex 1.  Plans are 

also on foot to duplicate all accessions in Fiji and Samoa. A project funded through the 4th call of the ITPGRFA 

Benefit Sharing Fund (PR363-Fiji) “Safeguarding Threatened Coconut Diversity Within the Upgraded 

International Coconut Genebank for the South Pacific” that built on the previous Darwin Initiative Project.  

PGRFA information will be shared through GLIS and COGENT. Those initiatives are linked to the COGENT 

Global Strategy for the conservation and use of CGR. 
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Progress Report (2020-2022) on the ICG work by the Kokonas Indastri Koporesen of Papua 

New Guinea 

1. Introduction 

This progress report covers the period 2020- 2022 of activities by the Kokonas Indastri Koporesen (KIK) for 

the management of the current genebank at SRS and relocation of the International Coconut Genebank to 

Punipuni. 

This report covers three major areas: 

(i) Relocation of International Coconut Genebank from Madang to Punipuni, Milne Bay Province via 
pre-entry quarantine nursery. 

(ii) BCS containment through on-going buffer zone maintenance around the immediate vicinity of the 
current genebank and prospection of BCS tolerant planting materials disease areas. 

(iii) Utilization of the current Genebank collection as source of planting materials for BCS affected 
areas. 

1.2 Project Activities & Achievements 

(i) Genebank relocation  

No. Activity Achievements 

1 In-situ collection of tall 

accessions from original 

sites in PNG, excluding 

Madang Province 

 Twelve (12) accessions originally from the southern region 

of PNG have been recollected, established in the pre-entry 

quarantine nursery and have been field planted. 

 Plans are being drawn up to do collections from original 

sites in New Guinea Islands and Momase except Madang.   

2 Pre-Entry Quarantine 

Nursery (PEQN) at 

Kelababala, Misima 

Island, Milne Bay 

 Planted 341 seedlings (2.38 Ha) from 12 Southern Region 

Accessions at Kelababala as per KIK MOU with Samarai-

Murua District – completed initial phase and next phase 

still pending. 

4 Punipuni Genebank, 

Milne Bay Province 

 Land for the ICG site at Punipuni has already been 

purchased and the land title given to KIK in November 

2022. It is KIK’s responsibility to fast track the 

establishment.  

 Hydrology and Contour Mapping, Pest Risk Assessment, 

Soil Analysis conducted for the site. 
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(ii) Containment exercise through sanitation and provision of tolerant seedlings for planting  

No. Activity Achievements 

1 BCS Tolerance Screening Trials  Field planted 30 accessions with total of 252 

seedlings (1.8 Ha) at a BCS Hotspot in Madang 

Province in 2021 

 Planned to establish 2 additional replicates for 

screening trials  

2 Prospection for seednuts from 

surviving palms in 3 affected 

districts in Madang Province 

(Bogia, Sumkar and Madang 

Districts) 

 Identification & selection of tolerant cultivars – 

Started prospecting in Bogia and Sumkar 

Mainland in December 2021 and field planted 

at Stewart Research Station as replicate 1. 

 Activities to continue 

3 ICG-SP in Madang sanitation and 

upkeep.  

 

 

 Slashing, Spraying, bridge, drainage upkeep & 

maintenance of buffer zones – On going. 

 Processing of nuts for copra to control 

overgrown sprouted coconut seedlings – 

Ongoing. 

 Data recording – Ongoing, 

 Sanitation in smallholder coconut blocks within 

the immediate vicinity of the genebank. 

 Assisted several farmers (in Kananam area) on 

replanting exercises in Madang Province – 

Ongoing. 

BCS Tolerance Trial and prospecting for tolerant planting materials 

The aim of this activity is to identify and select surviving local cultivars in BCS affected areas and concurrently 

screen for tolerant cultivars to the coconut rhinoceros beetle (CRB).  

The tolerant screening trial established at Wafen in Madang district consists of the current tall coconut 

accessions from the genebank. Continuous observations will be made for visual symptoms, vector presence 

and sample collection for possible disease transmission. 

This work will pave the way forward for further breeding work on Tall x Tall Crosses or Dwarf x Dwarf 

Crosses or Tall x Dwarf Crosses in the near future to select for new varieties that are tolerant or resistant to 

BCS and possibly CRB as well. 

(iii) Germplasm Utilization  

The ICG-SP at Stewart Research Station (SRS) in Madang continues to provide alternate sources of 

planting material to farmers affected by Bogia Coconut Syndrome. Genebank coconuts accessions 

were identified and selected based on their yield potential. In the absence of other seed gardens in the 

region and despite the threat from BCS, the ICG-SP at SRS continues to disseminate seed nuts as 

planting materials to the pest and disease affected farmers of Madang Province. 
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Table 2. Kananam Sanitation and Replanting for BCS and CRB affected farmers using germplasm conserved at 

the ICG-SP, both Local Talls and Dwarfs 

Cultivar name Cultivar Code Collection Site Total 

Baibara Tall BBT Baibara 95 

East Sepik Tall ELT3 Yangoru 47 

East Sepik Tall ELT4 Vokio 82 

Gazelle Tall GLT1 Pellevorua 70 

Gazelle Tall GLT2 Raulavat 170 

Gazelle Tall GLT3 Natava 101 

Gazelle Many Fruited GMT5 Natava 61 

Hisiu Local Tall HLT Hisiu 121 

Karkar Tall KKT3 Ulatava 33 

Kiwai Tall KWT1 Severimabau 34 

Kiwai Tall KWT2 Bose 77 

Manus Tall MLT1 Lawes 69 

Manus Tall MLT2 Lakui 141 

Manus Tall MLT3 Baluan 85 

Namatanai Tall NLT2 Kenapit 102 

Namatanai Tall NLT3 Sohu 87 

Oro Local Tall OLT1 Saiho 78 

Oro Local Tall OLT2 Ajoa 105 

Oro Local Tall OLT3 Kikibator 50 

Poligolo Tall PLT Poligolo 74 

Vailala Local Tall VLT1 Miha Kavava 88 

Vailala Tall VLT2 Keakea 37 

Vailala Tall VLT3 Iokea 50 

West New Britain Tall WLT1 Gaungo 44 

West New Britain Tall WLT2 Vario 109 

Malaysian Yellow Dwarf MYD Exotic 32 

Malaysian Red Dwarf MRD Exotic 4 

PNG Brown Dwarf PBD Madang 9 

Total   1,806 
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Table 3: Seednuts Supplied to Farmers in Madang Province (2020 & 2022) 

 

No 
Village 

Name 
Cultivar Name Code Quantity 

1 Yoidig 

Raulawat GLT2 100 

West New Britain local Tall- Naviro WLT2 100 

Baibara Tall- Central BBT 100 

Hishu Tall-Central HLT 100 

Oro Local Tall-Saiho OLT1 100 

Namatanai Local Tall-Kenapit NLT2 100 

West New Britain local Tall-Gaungo WLT1 100 

East Sepik Tall-Vokio ELT4 100 

Sevrimabu Tall -Western KWT1 100 

Namatanai Local Tall-Karu NLT1 100 

Markham Valley Tall-Farm MVT2 50 

Vailala Tall-Keakea VLT2 50 

Wutung Tall-Sandaun SLT2 100 

Karkar Local Tall-Kinim KKT2 100 

Markham Valley Tall-Farm MVT2 100 

Karkar Local Tall-Guanga KKT1 100 

  Total  1500 

2 Kablimas 

Namatanai Local Tall-Karu NLT1 78 

East Sepik Tall-Yangoru ELT3 22 

East Sepik Tall- Vokio ELT4 100 

  Total  200 

3 Baruedig 

Vailala Tall-Miha Kavava VLT1 102 

Vailala Tall-Keakea VLT2 100 

Sevrimabu Tall -Western KWT2 50 

  Total  252 

4 Bagildig 

Kakar Local Tall- Gaunga KKT1 15 

Bougainville Large Fruit BLF 5 

Gazelle Local Tall- Raulawat GLT2 10 

Milne Bay Tall-Bubuletta MBT4 20 

Gazelle Local Tall- New Massava GLT4 20 

Poligolo Tall-Central PLT 28 

East Sepik Tall-Yangoru ELT3 8 

East Sepik Tall-Hawain ELT2 12 

  Total      118 

5 Kananam 

Markham Valley Tall-Liara MVT1 5 

East Sepik Tall-Hawain ELT2 15 

East Sepik Tall- Vokio ELT4 2 

Karkar Local Tall-Ulatava KKT3 2 

Baibara Tall- Central BBT 2 
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Poligolo Tall-Central PLT 5 

Rennel Island Tall RIT 5 

Wutung Tall-Sandaun SLT 2 

Gazelle Local Tall- Pellavarua GLT1 2 

  Total 40 

6 Awaudig Karkar local Tall-Kinim KKT2 28 

    Rennel Island Tall RIT 40 

    Bougainville Large Fruit BLF 32 

  Total 156 

7 Barikas Karkar Local Tall-Gaunga KKT1 51 

    Gazelle Local Tall- Pellavarua GLT1 25 

    Bougainville Large Fruit BLF 26 

    Rennel Island Tall RIT 5 

  Total 403 

8 Sokaka 

Karkar Local Tall-Gaunga KKT1 15 

Gazelle Local Tall- Raulawat GLT2 10 

Bougainville Large Fruit BLF 5 

Rennel Island Tall RIT 3 

  Total 543 

9 Sempi Rennel Island Tall RIT 3 

Total Seednuts Distributed To Farmers 3,215 

 

Table 4: Seednuts Supplied to Nurseries in Madang Province 2020 & 2022 

No. Site 

Cultivars Distributed 

Talls Code 

Quantit

y Dwarf  Code 

Quantit

y 

1 
Usino 

Nursery 

Gazelle Local Tall- Natava GLT3 
148     0 

Markham Valley tall-Liara MVT2 155       

Manus Local Tall- Lako MLT2 191       

East Sepik Local Tall- 

Vokio 
ELT4 

169       

Wutung Local tall- 

Sandaun 
SLT2/WTT 

72       

Hishu Local Tall- Central HLT 
129       

Baibira Local Tall- Central BBT 67       

West New Britain Local 

Tall-Gaungo 
WLT1 

93       

East Sepik Local Tall-

Yangoru 
ELT3 

170       

East Sepik Local Tall- 

Hawaiin 
ELT2 

191       

  Total 1,385     0 
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2 

ISD 

Nursery 

- 

Madang 

(SRS) 

East Sepik Local Tall- 

Hawaiin 
ELT2 379 

Malaya

n Red 

Dwarf MRD 505 

East Sepik Local Tall-

Yangoru 

ELT3 342 

Malaya

n 

Yellow 

Dwarf MYD 543 

Markham Valley Tall-Farm 
MVT1 337 

PNG 

Brown PBD 500 

Markham Valley Tall- 

Liara MVT2 326 Total 1,548 

Rennel Island 
RIT 0       

Karkar locall Tall-Guanga 
KKT1 362       

Karkar locall Tall-Kinim KKT2 331       

Oro Local Tall-Kikibator OLT3 170       

Namatanai Local Tall- 

Sohu NLT3 198       

Gazelle Local Tall-New 

Massava GLT4 356       

Kakar Local Tall- Ulatava 
KKT3         

Gazelle Local Tall - 

Pellavarua GLT1 363       

West New Britain Local 

Tall-Naviro WLT2 274       

Vailala Local Tall-Keakea VLT2 335       

Oro Local Tall-Kikibator 
OLT3 308       

Etalata Local Tall ETT 326       

West New Britain Local 

Tall-Gaungo WLT1 301       

Hishu Local Tall- Central HLT         

Rennel Island Tall RIT         

East Sepik Tall - Vokio ELT4 416       

Namatanai Local Tall- 

Karu NLT1 359       

West New Britain Local 

Tall-Naviro WLT2         

Oro Local Tall-Saiho OLT1 247       

Oro Local Tall-Ajoa OLT2 341       

    Total 6,071       

3 Udisis 

Karkar Local Tall- 

Guanaga 
KKT1 204 

Malaya

n Red 

Dwarf MRD 

500 

 

 

Milne Bay Local- Siagara MBT3 222 

Malaya

n 

Yellow 

Dwarf MYD 500 
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Vialala Local Tall- Iokea VLT3 200 Total 1,000 

Gazelle local Tall-

Raulawat 
GLT2 200 

      

Hishiu local tall- Central HLT 200 
      

Manus local tall- Lawes MLT1 205       

Karkar Local tall - Kenim KKT2 234       

Namatanai Local Tall-

Kenapit 
NLT2 200 

      

Markham Valley Tall- 

Liara 
MVT1 144 

      

  Total 1,809       

Soil Sample Analysis from the Germplasm Collection Sites 

Soil samples were also collected and analysed to assess the basic nutrient status of the soils at the current ICG-

SP sites in Madang Province in 2022 and early 2023 and the results are shown in the table below. 

 

Genetic Diversity assessment at the current ICG-SP 

The assessment of genetic diversity physically at the current ICG-SP was too narrow with only 0.5 % 

significant difference using R-Statistics on Mahalanobis genetic distance assessment from the current 39 tall 

accessions and 11 dwarf accessions. The plan is once the Punipuni Genebank is fully established in Milne Bay 

Province, there will be new and additional accessions from within PNG and the Pacific regions as well as from 

other coconut growing countries through germplasm exchange. In Madang, the threat of BCS does not allow 

further improvement of new accessions, however, the study of tolerance continues from the accessions taken 

from surviving palms in BCS affected areas. 

Figure 1 shows the Dendrograms of Local Tall accessions at ICG-SP (Trial 709) showing linkage between 

cultivars and the mahalanobis genetic distance by r-statistics analysis 2018-2022 data. 

 

Ca CEC N pH OC Cl SO4 3 B Zn Mn P K Na Mg

(m.e%) (m.e%) (%) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (m.e%) (m.e%) (m.e%)

230046 T709T S2 (SRS) 15.7 29.5 0.327 6.48@25.6◦C 3.43 32.8 3.4 0.15 2.65 13.1 2.3 0.547 0.345 3.92

230047 T709T S1 (SRS) 16.3 29.3 0.341 6.45@25.2◦C 3.9 34.4 5.7 0.22 2.7 9.78 2 0.72 0.298 3.29

230048 T709D S1 (SRS) 16.6 30.1 0.323 6.19@25.5◦C 3.74 33.6 8.7 0.13 3.39 10.9 3.3 0.82 0.314 3.93

Lab Number Sender Reference
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Figure 1. Dendrogram of Talls showing genetic distance between the different cultivars  

(The value of Wilks statistics is p=0.03. p<0.05) 

The results in the graph (Figure 1) above indicated that the local tall accessions at the current germplasm 

collection at the ICG-SP in SRS Madang are closely related. This result suggests that more collections must 

be undertaken within PNG, and the need to request for germplasm exchange from other member countries.  

 

Figure 2. Genetic diversity amongst the dwarf accessions  

(The value of Wilks statistics is p=0.009. p<0.05). 

Figure 2 also showed that the dwarf accessions are closely related, therefore the need for further collections 

within PNG and germplasm exchanges through importation of exotic varieties to increase the genetic pool of 

diversity of the dwarf accessions. 
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PROGRAM 3: RELOCATION OF GENEBANK FROM MADANG TO PUNIPUNI, MILNE 

BAY 

Objectives 

The objectives are: (1) relocation of International Coconut Genebank from Madang to Punipuni, 

Milne Bay Province, and (2) establishment and management of Quarantine Nursery on Misima Island 

Activity 1. Pre-entry quarantine nursery at Kelebabala, Misima Island 

Progress 

The aphid proof Pre-Entry Quarantine nursery sheds (3 sheds) is being maintained for the next 

recollection program of seed-nuts from the original sites after the procurement of the land at Punipuni. 

In the last quarter of 2019, Research and Development team assisted our Industry Services Division 

with the establishment of the Coconut Seed Garden at Kelababala. A total of 341 seedlings from 12 

accessions were field planted. The major reason is for the Seed Garden establishment is to cater for 

the provision of seedlings for the replanting program for the district. This is as per the MOU between 

KIK and Samarai-Murua District. The Seed Garden will be managed by the Coconut Development 

Officer for Milne Bay Province in collaboration with the District Rural Development Officer for 

Samarai Murua. 

Activity 2. Development and Establishment of Genebank Infrastructures at Punipuni 

The main objectives of this activity are (1) to establish infrastructure; staff houses, office complex, 

workshops, nursery area, drainage and roads in Punipuni and (2) to duplicate the ICG-SP and 

establish a Research Station in Milne Bay Province 

Progress 

In the fourth quarter of 2022, Punipuni plantation was finally procured by Kokonas Indastri 

Koporesen (KIK) from Maramatana Local Level Government (LLG) and the land title was handed 

over to KIK. The proposed development plan below (Figure 3) was compiled in the fourth quarter of 

2022 in anticipation of development work to commence in 2023. 

The International Coconut Genebank (ICG-SP) will have a similar design to the International Coconut 

Genebank at Stewart Research Station, Madang Province, however, with three replications. The plan 

will consist of Coconut Breeding and Coconut Farming Systems Trials. The proposed development 

plan designed below (Figure 3) will be implemented by R&D staff in the fourth quarter of 2023. The 

recruitment of key personnel for Punpuni is well underway.  
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Figure 3: Proposed Development Plan for Punipuni Plantation 

 

 

 

 
  

Key A: Site 1, Key B: Site 2, Key C: Site 3, Key D: Site 4 

Key 1 Gene bank site [plan lay out for 2077 new planting in a spacing of 9 x 9 covering a total area spacing of 40.37 ha. 

Key 2 coconut nursery area allowing room for expansion. 

Key 3 Staff accommodation planned 4 duplex unit located next to the nursery and eight senior staff accommodation. 

Key 4 Office administration complex 

Key 5 establish two (2) ground water pump station.  

Key 6 Jetty 

Building of a 6 km road network 

Building of a 3.06km drain network. 

Area site clearance 33.32 ha over burden @ 1/2m = 1,434,673.6 m³ 
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 الملحق
  مشروع عناصر قرار

 بشأن التعاون مع المنظمات الدولية الأخرى( 2023)ليتم دمجه في القرار **/
 15المؤسسات التي أبرمت اتفاقات بموجب المادة 

 ، إنّ الجهاز الرئاسي
بالمؤسسات التي أبرمت اتفاقات بموجب  المتعلقةمن المعاهدة الدولية، وقراراته السابقة  5-15و 1-15أحكام المادتين  إذ يستذكر

 من المعاهدة الدولية؛  15المادة 
 ويشيدمن المعاهدة الدولية،  15بالمعلومات الواردة في تقارير المؤسسات التي أبرمت اتفاقات بموجب المادة  يحيط علماً -1

إلى مواصلة تقديم معلومات مماثلة إلى الدورات  ويدعوهابالمؤسسات التي قدَّمت تقارير لما تضمنته تلك التقارير من محتويات قيمة، 
 المقبلة للجهاز الرئاسي؛ 

حد عشر التي وقعّت على اتفاقات بموجب المادة بمراكز الجماعة الاستشارية للبحوث الزراعية الدولية الأ كذلك  ويشيد -2
إلى مواصلة رفع تقرير مشترك مماثل إلى الدورات  ويدعوها كذلكمن المعاهدة الدولية لعرضها تقريراً مشتركًا على الجهاز الرئاسي،  15

 المقبلة للجهاز الرئاسي؛
 ويطلبالمؤسسات التي لم تقدِّم بعد أي تقارير، على القيام بذلك في الدورة الحادية عشرة للجهاز الرئاسي،  ويحث -3

 الأمين توجيه هذا الطلب العاجل إلى تلك المؤسسات؛  من
سسات التي وقعت من الأمين، رهنًا بتوافر الموارد المالية، أن يواصل عقد مشاورات منتظمة أو دورية مع المؤ  ويطلب كذلك -4

السياسات، بما في ذلك في ما في مجال توجيهات المن المعاهدة الدولية، بشأن تنفيذ الاتفاقات و  15اتفاقات بموجب المادة على 
الاتفاق الموحد لنقل المواد، وأن يرفع تقارير بهذا بواسطة في المجموعات  الموجودة يتعلّق بنقل الموارد الوراثية النباتية للأغذية والزراعة

 الشأن إلى الجهاز الرئاسي في كل دورة؛  
 ويطلببالجهود الجارية لتأمين المجموعات الدولية التي تتعرّض صيانتها بشكل منظم لمخاطر أو تهديد،  اويحيط علمً  -5

من المعاهدة الدولية، بالتعاون الوثيق مع الحكومات المضيفة،  15 الأمين مواصلة ممارسة مسؤولياته وتوفير الدعم بموجب المادة من
ذلك  حسب الاقتضاء، وبالشراكة مع الحكومات المهتمة الأخرى والمؤسسات ذات الصلة القادرة على توفير الدعم المالي والتقني وغير

 من أشكال الدعم الضروري لهذه الجهود؛  
انحة وأصحاب المصلحة الآخرين على توفير الدعم المالي والمادي اللازم لتيسير الأطراف المتعاقدة والجهات الم يحثو  -6

 الجهود؛  هذه
دعوته إلى الحكومات المضيفة للمجموعات الدولية التابعة للشبكة الدولية للموارد الوراثية لجوز الهند التي لم توقع  ويكرر -7

من المعاهدة الدولية، إلى القيام بذلك من أجل وضع المجموعات الدولية كافة في الشبكة ضمن  15بعد على اتفاقات بموجب المادة 
الدولية للموارد الوراثية لجوز التابعة للشبكة البلدان المهتمة المضيفة للمجموعات  ويدعو كذلكنطاق اختصاص المعاهدة الدولية، 

 من المعاهدة الدولية من أجل تشكيل مجموعات دولية جديدة؛  15 اتفاقات بموجب المادةالتوقيع على الهند إلى النظر في 
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من المعاهدة الدولية مع جميع المؤسسات  15من الأمين مواصلة جهوده لضمان إبرام اتفاقات بموجب المادة  ويطلب -8
 ؛ المعنية

ة التي تروّج للمبادرة العالمية لحفظ من الأمين التواصل مع مراكز الجماعة الاستشارية للبحوث الزراعية الدولي ويطلب كذلك -9
، والصندوق العالمي لتنوع المحاصيل، وأصحاب المصلحة المعنيين الآخرين من أجل دعم ترتيبات الحوكمة بالتجميدالنباتات 

والصندوق العالمي التابعة للجماعة الاستشارية  المعنيةالمراكز  ويدعوفي إطار المعاهدة الدولية،  بالتجميدبالحفظ  المتعلقةوالسياسات 
 لتنوع المحاصيل إلى رفع تقرير عن التقدم المحرز في تطبيق المبادرة إلى الدورة الحادية عشرة للجهاز الرئاسي.


