
 
 

Highlights from 

The Norman E. Borlaug  
International Agricultural Science and Technology  
Fellowship Program Global Cocoa Initiative

A global partnership to build expertise in a new generation of cocoa researchers



During their stay in the U.S., Fellows improved their research skills, gained access 
to well-equipped laboratories and libraries, learned about public-private research 

partnerships, and practiced specialized scientific and statistical techniques. 
Networking was an emphasis of the program, and Fellows were sponsored to attend 
conferences, visit farms and laboratories, and visit embassies and other government 
offices. Fellows were also introduced to representatives of U.S. chocolate and cocoa 
companies and given tours of their facilities, gaining a rare and unique glimpse of  

the U.S. side of the cocoa supply chain.

When Fellows returned to their home countries, the benefits of the Fellowship 
continued. Each Fellow was encouraged to apply his/her new knowledge to their 
research and teaching activities. In addition, mentors were sponsored to travel to 
their Fellow’s home country for one to two weeks to offer further mentorship and 
advice, survey the alumnus’s research projects, and discuss with the alumnus and 

their home institution possible collaboration and innovation opportunities.

The Fellowship Program built the next generation of cocoa scientists. Researchers  
from cacao-producing countries were connected with researchers from USDA, 

universities, and public institutions inside and outside their home countries. In this 
way, new collaborative projects were made possible that inspired solutions to  

pressing cocoa issues.

From 2007-2017, the Norman E. Borlaug International 
Agricultural Science and Technology Fellowship Program – 
Global Cocoa Initiative supported the exchange of early to  
mid-career cocoa scientists from Africa, the Americas and 

Southeast Asia. The program was jointly implemented by the 
U.S. Department of Agriculture (USDA) Foreign Agricultural 

Service (FAS) and the World Cocoa Foundation (WCF). Fellows 
were matched up with mentors and sponsored to complete a 
two to three-month research Fellowship in the United States  

at a land grant university or USDA facility.
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From 2007-2017, the Norman E. Borlaug International Agricultural Science and Technology Fellowship Program –
Global Cocoa Initiative hosted 52 scientists from the following cocoa-producing countries.
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Between 2007-2017, the Fellowship Program placed 52 scientists with mentors at the following research institutions.



Abu Dadzie
Ghana

Ghana is the world’s second largest 
producer of cocoa, and developing 
improved varieties is important to the 
future of its cocoa production. In 2008, 
cocoa breeder Abu Dadzie was trained 
for the first time in the development and 
use of Single Nucleotide Polymorphism 
(SNP) for fingerprinting cacao, and 
introduced to specialized equipment 
such as the ABI genetic analyzer 
and microplate fluorescence reader. 
After Abu completed his Fellowship, 
he returned to Ghana and shared 
his knowledge with colleagues and 
technicians at the Cocoa Research 
Institute of Ghana (CRIG).  

His feedback led to his laboratory 
switching to the new techniques for their 
regular activities. The new procedures 
turned out to be cost effective, less 
labor-intensive, and more efficient at 
identifying cocoa varieties resistant 
to the devastating black pod disease. 
Abu has also used his training and new 
contacts to publish articles in major 
scientific journals such as the Journal 
of Crop Improvement. Abu Dadzie 
continues to be a cocoa breeder at CRIG 
and is currently pursuing a PhD. As a 
member of the Africa Cocoa Breeders 
Working Group, he remains involved 
with WCF through the WCF/USAID 
African Cocoa Initiative. 

Abu Dadzie, Cocoa Research Institute of Ghana, 2008 Fellow

“ It was a magnificent program which helped  
me to acquire new knowledge and skills in  
Molecular Plant Breeding.” - Abu Dadzie



Louis Koko was the first Cocoa Borlaug 
Fellow from Côte d’Ivoire, the world’s 
largest cocoa-producing country. His 
Fellowship focused on soil fertility, an 
important issue impacting production 
in West Africa. For Louis Koko, after 
completing his Fellowship in 2012, the 
biggest change was the international 
visibility of his research. The Fellowship 
“strengthened my scientific credibility 
and enhanced my collaborative 
network.” For his institution, which 
was the Centre National de Recherche 
Agronomique (CNRA), it enhanced 
their “ability to initiate and implement 

projects of an international nature, 
involving private and public partners.” 
Louis’ first major accomplishment after 
returning from the Fellowship was being 
granted a regional project between Côte 
d’Ivoire, Nigeria and Cameroon that has 
impacted more than 500 small farmers 
in Côte d’Ivoire. Since his Fellowship, he 
has spoken at international conferences 
and encouraged others to apply for the 
research Fellowship. In 2012 and several 
years after, Louis had worked at CNRA. 
Today he continues to work on soil 
fertility and the cocoa sector, but is now 
at a private company.

Louis Koko
Côte d’Ivoire 

“The Cocoa Borlaug Fellowship has been an exceptional opportunity 
to improve my scientific abilities. It has been a great honor for me 
to be selected as the first Cocoa Borlaug Fellow from Côte d’Ivoire. 

My participation in many special events (PMCA Annual Production 
Conference, WCF Partnership Meeting and visits of WCF member 

companies) were exceptional and privileged moments.  This was a 
great opportunity for me to learn more about the cocoa supply chain 

and meet industry members.” - Louis Koko

Louis Koko, Centre National de Recherche Agronomique, 2012 Fellow



CSSV is a viral disease endemic to West 
Africa. Since it was first reported in 
Ghana in the mid-1930s, CSSV has been 
identified in Nigeria, Togo, Sierra Leonne 
and Côte d’Ivoire. In spite of eradication 
campaigns, the cocoa disease remains 
prevalent and new outbreaks continue to 
plague the region. By some estimates, the 
disease annually destroys irreversibly as 
much as 15% of global cocoa production. 

Cocoa experts are increasingly aware that 
a regional approach is urgently needed 
to effectively combat the disease. For this 
reason, the Cocoa Borlaug Fellowship 
Program has welcomed early and mid-
career scientists from across West 
Africa to gain the skills they need for 

CSSV research. These scientists include 
Brigitte Guiraud, Koffié Kouakou, Pierre 
N’Guessan, and Romain Aka from Côte 
d’Ivoire; George Ameyaw and Michael 
Assuah from Ghana; and Lelia Dongo from 
Nigeria. Today, these scientists continue to 
advance CSSV research in virus diversity, 
CSSV vectors, alternative hosts, and 
screening planting material for CSSV 
resistance. Several of these scientists have 
collaborated to collect data for and co-
author scientific papers, and have together 
attended conferences and events. By 
training CSSV researchers across African 
countries, the program has helped create 
the robust scientific community necessary 
for regional approaches to CSSV control.

Cocoa Swollen Shoot Virus (CSSV)

Cocoa Swollen Shoot Virus

“ The Borlaug Fellowship contributed significantly to the work we are 
carrying out under CocoaAction to address the spread and impact of 
CSSV in West Africa. WCF member companies have identified CSSV 
as a key priority and are supporting collective action to address it.  
We have identified two former fellows to lead this effort and WCF 
and industry partners are working closely with them to advance this 
important research.” – Ethan Budiansky, WCF Environment Director and   
  CocoaAction CSSV program lead
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(bottom) Damage of CSSV on cocoa farm
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Brigitte Guiraud 
Centre National de  

Recherche Agronomique  
(CNRA), 2016 Fellow

George Ameyaw 
Cocoa Research Institute of  
Ghana (CRIG), 2015 Fellow

Koffié Kouakou  
CNRA, 2013 Fellow

Lelia Dongo  
Cocoa Research Institute of  

Nigeria (CRIN), 2016 Fellow

Michael Assuah  
CRIG, 2009 Fellow

Pierre N’Guessan 
CNRA, 2013 Fellow

Romain Aka  
CNRA, 2013 Fellow

CSSV Fellows

“ My participation in the Borlaug Program 
has been an opportunity for me to improve 
my knowledge in molecular biology, CSSV 
detection, primers design and phylogeny 
analysis. I also met scientists working 
on cocoa, visited cocoa manufacturers 
and participated in a CSSV seminar and 
workshop. For me this program was 
successful.” – Koffié Kouakou, 2013 Fellow

Cocoa Swollen Shoot Virus 

“ It has been my extreme honor and 
privilege to host this group of fine, 
young scientists, to get to know 
them, laugh with them, and work 
hard with them to achieve their 
goals during their stay with us.”  
 –  Dr. Judith K. Brown, University of Arizona, 
  mentor for six CSSV Fellows



Muhammad Junaid (Jun) completed his 
Fellowship in 2009, where he studied 
Vascular Streak Dieback (VSD). VSD is a 
disease that has devastated cacao crops 
in the Asia-Pacific region, including 
Jun’s home country of Indonesia. As it is 
a relatively new disease, there is a need 
for research to better understand the 
pathogen as well as to develop effective 

control methods. The contacts that Jun 
made through the Fellowship have led 
to his co-authorship of several scientific 
journal articles—including one article 
that significantly advanced the scientific 
community’s understanding of the 
pathogens causing VSD. His expanded 
network and internationally-recognized 
projects also led to his acceptance into 
a PhD program in Australia. The Cocoa 
Borlaug Fellowship Program has also 
welcomed other scientists from the 
Asia-Pacific region (Indonesia, Malaysia 
and the Philippines) to study VSD. At 
a workshop in 2016 sponsored by the 
program, Jun and other Fellowship 
alumni met one another and exchanged 
ideas on ways to address this important 
regional issue.

Muhammad Junaid
Indonesia

Muhammad Junaid, Hasanuddin University, 2009 Fellow

“ The program led to a molecular, fundamental 
understanding of the pathogens that cause Vascular 
Streak Dieback in cacao, which was of great interest  
to many cacao scientists.” - Muhammad Junaid



Agung Susilo 
Indonesia

Agung Susilo, Indonesian Coffee and Cocoa Research Institute, 2011 Fellow

Agung Susilo is a cocoa scientist from 
Indonesia, the world’s third largest cocoa-
producing country. He came to the United 
States in 2011 to study cocoa breeding 
for disease resistance. Agung used the 
Cocoa Borlaug Fellowship Program 
to build his professional network, 
which has proven to be instrumental in 
advancing his research and career. As 
a result of contacts he made through 
the Fellowship, he co-authored several 
articles in scientific journals, spoke at 
international conferences, and received 
a “Best Researcher for Innovation” 
award from the Indonesian government. 
The Fellowship also strengthened his 
network with other Indonesian colleagues 
that were completing Fellowships in 
the United States at the same time. 

Thanks to his international collaboration 
projects, the Indonesian Coffee and Cocoa 
Research Institute promoted Agung to 
Cocoa Research Director. As a supervisor, 
he has encouraged younger staff to pursue 
professional development. In addition, 
he trained farmers to develop nurseries 
as small-scale commercial enterprises 
through a WCF-supported project.



Saripah binti Bakar 
Malaysia

In 2015, Saripah binti Bakar spent 
three months in the United States to 
study how natural plant extracts can 
control the Cocoa Pod Borer, an insect 
that has devastated crops in Malaysia 
and other countries of the Asia-Pacific 
region. The Fellowship experience 
gave her new skills, such as extracting 

chemical compounds from plants and 
performing gas chromatography-mass 
spectrometry (GC-MS). The experience 
also helped advance her academic 
career. After returning to Malaysia 
she began her doctoral studies. These 
studies are closely aligned with her 
Fellowship’s work, her mentor is in her 
PhD supervisory committee, and some of 
the data collected during the Fellowship 
is part of her current research. Saripah 
plans to create a scientific publication 
about her Fellowship lab work, and she 
remains in close contact with her mentor, 
who visited her in Malaysia under 
the sponsorship of the Cocoa Borlaug 
Fellowship Program in 2016.

Saripah binti Bakar, Malaysian Cocoa Board, 2015 Fellow

“ The Borlaug Fellowship provided me great opportunities: Enhancing my research 
skills, gaining confidence, collaborating internationally, and working in a foreign 
country with countless amazing experiences. I met my great mentor Dr. Aijun 
Zhang who has now become part of my PhD supervisory committee. Through his 
mentorship I learned how to do lab techniques independently and with skill. Those 
moments where some of the best parts of my professional career, that lifted me up 
to be a better researcher, and a better person, too.” – Saripah binti Bakar



In 2014, Antoinette stayed three 
months in the United States with the 
goals of training in Single Nucleotide 
Polymorphism (SNP) for fingerprinting 
cacao and doing research relevant to the 
research program at the Cocoa Research 
Centre and her doctoral studies. Not only 
were these goals accomplished, but she 
also gained valuable experience visiting 
cocoa companies, which prepared 
her for communicating with private 
companies and stakeholders in the local 
cocoa industry. Her SNP training was 
especially useful to her institution in 
Trinidad and Tobago, as she was able 
to offer training and troubleshooting 

after they purchased SNP equipment. 
Antoinette continues to stay in contact 
with her mentor, who is also a part of 
her PhD supervisory committee, as she 
advances towards her PhD studies in 
the LCT-EEN cocoa genotype and cocoa 
genetics/genomics. 

Antoinette Sankar 
Trinidad and Tobago 

Antoinette Sankar, Cocoa Research Centre (CRC) University of the West Indies, 2014 Fellow

“ [The Cocoa Borlaug Fellowship] definitely had a positive impact 
to help me stay current in the changing field of DNA molecular 

analysis. It had a positive impact also on other aspects of my work. 
The company tours and conference gave me a new skill in terms of 

understanding the cocoa value chain, which is valuable for me to 
interact with locals who are in the industry.”  - Antoinette Sankar



After completing his Fellowship in 
2015, Marlon Lopez Torres returned to 
Honduras and made a major change at 
his institution. Using his new, hands-
on knowledge about cacao genes for 

disease-resistance, Marlon helped create 
a new phytopathology laboratory. The 
results from Marlon’s Fellowship also 
helped his institution to organize and 
obtain accessions for a new collection 
of plants, with a better understanding 
of their genetic makeup. For Marlon, 
one of the most important aspects of the 
Fellowship experience is the mentorship, 
as “the mentor becomes like a personal 
contact and friend.” Marlon maintains 
contact with his mentor to publish the 
results of his Fellowship research and 
also for another collaboration project.

Marlon Lopez Torres 
Honduras

Marlon Lopez Torres, Honduran Foundation for Agricultural Research, 2015 Fellow



Alejandro Maria Nuñez completed his 
Fellowship in 2009. After returning 
to the Dominican Republic, Alejandro 
advanced to the title of Research 
Associate. The knowledge he gained from 
the Fellowship helped change the way 
his institution approached soil quality 
research. With his support, they began 
new methodologies and research projects 
to analyze the physical and chemical 
properties of soil, such as measuring 
organic carbon and microbial biomass, 
and identifying the microorganisms that 

efficiently cycle minerals and nutrients. 
As of 2017, Alejandro is working in the 
team that leads his institution’s cacao 
research. 

Alejandro Maria Nuñez  
Dominican Republic

Alejandro Maria Nuñez, Instituto Dominicano de Investigaciones Agropecuarias y Forestales (IDIAF), 2009 Fellow

“[The Cocoa Borlaug Fellowship] helped me to redirect the work 
being done. This has contributed to the development of cacao 

cultivation in the Dominican Republic.”  - Alejandro Maria Nuñez



Raquel Guerrero Chuez 
Ecuador

When in Maryland in 2009, Raquel 
Guerrero studied biocontrol methods 
to combat cocoa diseases. She returned 
to Ecuador and quickly helped create 
a research agreement between her 
institution and her Fellowship’s host 

laboratory, which allowed her to work 
with her mentor for two more years. In 
2010, the Borlaug program sponsored 
her mentor to visit Raquel in Ecuador, 
where they had one-on-one meetings and 
created a home research plan. In 2012, 
Raquel was awarded a postgraduate grant 
to continue working in biocontrol agents. 
At the time of her Fellowship and several 
years after, Raquel was a researcher at 
the Instituto Nacional Autónomo de 
Investigaciones Agropecuarias (INIAP). 
Today, Raquel is a cacao researcher at 
a university and maintains contact with 
other Cocoa Borlaug Fellowship alumni. 

Raquel Guerrero Chuez, Instituto Nacional Autónomo de Investigaciones Agropecuarias, 2009 Fellow



“I am grateful for the exposure and the subsequent contacts 
 made which resulted in my postdoc at Auburn University, 

Alabama.”  – Joseph Anikwe, 2008 Fellow, Nigeria

“Camden International wishes to thank the World Cocoa 
Foundation for allowing us to be a part of the wonderful 
program that was the Borlaug Fellowship. We found 
mutual respect and admiration for all involved as we were 
both teachers and students, learning as much as we taught.” 
– Camden International Commodities Terminal (CICT)

“Cocoa Borlaug Fellowship Program is an ‘eye-opener’ and 
partnership par excellence! Not only was I exposed to 
new technologies in my field of study, but I was also able to 
establish a long-lasting relationship and collaboration 
with an internationally rated laboratory.”  
 – Samuel Orisajo, 2010 Fellow, Nigeria

Testimonials

Norman E. Borlaug International Agricultural Science and  
Technology Fellowship Program – Global Cocoa Initiative  

“The Borlaug Fellowship Program has given an amazing gift 
to these young people that they will not forget. The 
program offered them, an otherwise unattainable opportunity 
to engage in scientific studies in US research labs and address 
relevant problems of importance to cacao in their own 
countries. ” – Dr. Judith K. Brown, University of Arizona, 
mentor for six Cocoa Borlaug Fellows
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