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1.0 Introduction
The West Africa Centre for Crop Improvement (WACCI) was established in June 2007 with

the core objective to train and develop a critical mass of plant breeders for the West and
Central African (WCA) sub-region. This region remains the only place in Africa that is
unlikely to meet the Millennium Development Goal (MDG) of eradicating extreme poverty
and hunger by 2015.

To meet this goal, there is an urgent need for new high yielding varieties of staple crops with
tolerance to biotic and abiotic conditions. A new generation of skilled plant breeders is
needed to deliver the new varieties that will spark an African Green Revolution. The WACCI
Biotech School was organised to equip participants (prospective plant breeders) with the
knowledge and skills (including hands-on experience) in phenotyping and genotyping plant
genetic resources. Twenty four students from seven countries (Burkina Faso, Germany,
Ghana, Mali, Niger, Nigeria, and South Africa) participated in the workshop. The instructors
were from Germany, Scotland, Niger, Tunisia and the United States of America.

1.1 Opening Ceremony
The three week workshop was formally opened on the

28" of June, 2010 by Professor Ben Ahunu, Provost of
the College of Agriculture and Consumer Sciences,
who welcomed the participants on behalf of the Vice-
Chancellor, Professor C.N.B. Tagoe. In a brief speech,

Figure 1: Professor Ahunu, Provost, College of
Agiculture and Consumer Sciences giving a

speech during the opening ceremony Veterinary Medicine and restructuring of programmes

he said the recent establishment of a School of

have broadened the scope of courses offered in the College. He commended WACCI for
organising a comprehensive Biotech School which he hoped would equip participants with

new knowledge and skills in genotyping and phenotyping plant genetic resources.

Professor Eric Danquah, Director of WACCI in his opening address lamented the
deteriorating quality of postgraduate education in the sciences in most of Sub-Saharan Africa
due to inadequate funding. He intimated that, the current state of food insecurity in the sub-
region was due to weak infrastructure and low prioritization of research and development. He
said WACCI currently has enrolled 28 PhD students and developed a range of programmes in
plant breeding and biotechnology to equip scientists with knowledge and skills for the

2



development of improved crop varieties. The Biotech School, he stressed, had been designed
to correlate laboratory results in biotechnology with results from field work, in order to
ensure that research results do not remain in the laboratory as in the past, but are taken to the
door step of the farmer, following validation on research plots. Professor Danquah thanked
the collaborators from the University of Hohenheim for
partnering with WACCI to launch the comprehensive
Biotech School. He acknowledged with thanks, the
funding from the Volkswagen Foundation and
expressed the hope that more collaborative ventures
will be undertaken in the future. He wished participants
well in the Workshop and in their various fields of Figure 2: Professor Danquah, Director, WACCI

addressing participants during the opening
endeavour. ceremony

Professor Kwame Offei, Dean, School of Agriculture and Associate Director of WACCI and
Dr. Bettina 1.G. Haussmann, Principal Scientist, International Crop Research Institute for the
Semi-Arid Tropics (ICRISAT), Niamey, Niger, were also present at the opening ceremony.

2.0 Lectures

2.1 Introduction to Crop Improvement
Dr. Bettina Haussmann got the workshop underway with an introduction to crop

improvement. She gave a comprehensive lecture on plant breeding and its contribution to
food production. The participants were also taken through the fundamental steps in a
breeding program. Majority of the participants had a background in plant breeding and found
this very useful. Dr. Haussmann further engaged the participants in a group discussion to
brainstorm on setting priorities in a breeding program and the factors that would determine
priority setting. The participants intimated the necessity of including all stakeholders in the
decision process and of setting priorities. Dr. Haussmann also gave lectures on clone and line
breeding, classical breeding of hybrid cultivars as well as marker applications in crop
improvement. The participants were particularly grateful to Dr. Haussman for a 685 page
electronic copy of a book by the Food and Agricultural Organization (FAO) on plant

breeding and farmer participation.



2.2 Genomics and Bioinformatics
Dr. Heiko Parzies who took over from Dr. Haussmann, instructed participants on various

advanced phenotyping and crop genomic methodologies. He introduced the participants to
population genetics and covered other topics such as
quantitative genetics, genome structure, comparative
genomics, SSR markers, association mapping. The
students were particularly excited about the computer
based sessions. Each participant had hands-on

experience of using current computer based

Figure 3: Dr. Heiko Parzies taking participants
though a scientific literature review session

applications to analyze genetic data. The participants
wished for more time during the computer session as
they realized its importance to their research needs. Dr. Parzies also went through various
breeding issues associated with cassava, pearl millet, maize, sorghum and rice. This session
was particularly useful to the African participants because these crops are some of the most
widely cultivated crops in the sub-region.

2.3 Introduction to Nucleic Acid (DNA) and Protein chemistry
Dr. Jacquelyn Jackson from Tuskegee University USA, opened her session with a historical

overview of the University and the unique contributions that Booker T Washington, the
founder of the University had made to America and the world in science. She started her
lessons with recombinant DNA technology and gene cloning at the basic level and continued
with gene expression, regulation and information flow in detail. Dr. Jackson’s lectures
involved an extensive use of animations which further enhanced participant understanding of
the concepts. Animations on DNA replication

process, DNA repair and PCR amongst others

were highly appreciated by the participants. Dr.

Jackson further took the participants through

practical sessions in DNA extraction, PCR and

DNA quality and quantity checks. The

participants went through an interesting laboratory

session of extracting DNA from their own cheek Figure 4: Dr. Jackson and some participants during a

laboratory session

cells.



2.4 Reverse genetics and TILLING Methodology
Prof. Khaled Masmoudi gave lectures on vector construction, reverse genetics, plant

transformations, map based cloning and the TILLINGtechnology. Prof. Masmoudi went
through the basics of cloning and discussed conventional, gateway and creator types of
cloning. He further discussed some of the problems associated with conventional cloning.
Participants were taken through the process of isolating the gene of interest and the
importance of the ability to amplify these genes as a critical factor in cloning. Participants
were further introduced to the theory of developing transgenics. Prof. Masmoudi ended his
session on application of the TILLING technology using wheat as a model crop to address

the sub-region’s food insecurity issues.

2.5 Microarrays, Biofortification and RT PCR
Prof. Philip White presented lectures on gene expression, microarrays, biofortification of

crops and mineral nutrition. Prof. White also gave lessons on scientific writing. Participants
learnt the secrets of good scientific paper writing and how to write effective research and
grant proposals. He took the students through a computer based session where they were
introduced to various resources available for retrieving useful information. Prof White also

had a laboratory session where he took participants through RT PCRZ.

The beauty of the entire three week session was the relevance of the topics to the needs of the

participants involved.

3.0 Recreational Activities
There was a cocktail party on the second day of the workshop to welcome all participants and

for them to familiarize with one another. The participants visited the historic city of Cape
Coast during the first weekend. They were taken to the famous Kakum forest where they
experienced the nerve racking 300 m canopy walk suspended 40m above the forest floor.

This was a walk definitely not for the faint hearted. A forest guide was also on hand to give

! Targeted Induced Local Lesions in Genome (TILLING)
? Real Time Polymerase Chain Reaction (RT PCR)



Figure 6: Canopy Walk Figure 5: Forest Walk

participants a tour of the forest where he pointed out various unique and rare species of plants

and their indigenous uses.

The participants visited the VVolta Region of Ghana where they scaled the highest mountain in
Ghana, Mount Afadja. The climbing of this 2900ft mountain took a combination of courage,
skill, strength and determination. This experience further enhanced bonding amongst the
participants with the more able ones helping others to climb to the top of the highest point in
Ghana. Participants ended the day at the scenic WIi falls, the highest of its kind in West

Africa (80m). It was a relaxing way to end a tiring and challenging but an enjoyable day

Figure 7: At the summit of Mount Afadja



A trip to the city centre was also organized for those who were visiting Ghana for the first
time. This gave them the opportunity to buy some souvenirs. An end of workshop dinner and

awards night crowned what had been a unique experience for all involved.

Figure 9: Professor S. Offei presenting a certificate

Figure 8: Workshop Dinner ; . -7
to Leiser Willmar Lucas a participant

4.0 Participant Feedback
Participants gave positive feedback with most of them giving a score of very good to

excellent to each of the sessions given by the various instructors. They were very satisfied
with the organization of the workshop and the readiness with which assistance was offered
when they needed it. The participants were also happy with the CD of all the lectures. Most
of them, however, felt the workshop should have been longer for more discussion on topics.

These suggestions have been noted and would be considered in planning future workshops.

Below are excerpts from exit interviews:

Vivian: “It was just excellent! We had quality information that would carry us throughout our
career. Well done WACCT”.

Daniel: “It appeared well organized. However, if non-crop breeders will be participating in

the future, then certain things, especially terms, need to be explained more for their benefit”.

Dorcas: “The training was excellent, eye-opening and very interesting. The information
given was so accurate and up to date. Rodney, the workshop manager, was very wonderful
with the logistics. All staff were warm, welcoming and approachable. It was indeed an

international workshop. Keep the trend on, WACCI”.

Leiser Willmar Lukas: “Wunderbar! Amazing time in Ghana. Very interesting, well
organized workshop with great cultural exchange of teachers and students. Thanks for the
nice time. LAEUFT!”



6.0 Follow up
Participants were encouraged to keep in touch with one another to explore opportunities for

collaborations. The organizers will contact the participants after a year to assess how the
knowledge and skills acquired from WACCI Biotech School impacted on research and/or

teaching of participants.

7.0 Looking forward
The organizers are interested in planning for the next biotech school which would take into

account suggestions made by participants and instructors. The next Biotech School would

comprise practical aspects of plant breeding and related techniques.

8.0 Acknowledgements
The organizers wish to, first of all express their most sincere gratitude to the Volkswagen

foundation, for funding this workshop. There would have been no workshop without you. We
are also grateful to our partners the University of Hohenheim in Germany and the
Biotechnology Centre of the University of Ghana. Our sincere appreciation goes to the office
of the Provost, College of Agriculture and Consumer Sciences, the office of the Dean, School
of Agriculture and the Public Affairs Directorate and ICT Centre of the University of Ghana
for publicizing the Biotech School. We thank the workshop manager, Rodney Owusu-Darko
and the entire staff of WACCI and the Biotechnology Centre for all the hard work which

made the workshop possible. To everyone we say thank you and well done.
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10



mailto:almoh200@yahoo.com
mailto:adama2375@yahoo.fr
mailto:nkaamoah@yahoo.com
mailto:stefanie.lueck@agrar.uni-giessen.de
mailto:stefanie.lueck@agrar.uni-giessen.de
mailto:dramanesako@yahoo.fr
mailto:alnopp@yahoo.co.uk
mailto:prisboat@yahoo.com
mailto:dao_abdalla@yahoo.fr
mailto:kenjimartino@yahoo.com
mailto:esapey@yahoo.com
mailto:phutisako@webmail.co.za
mailto:ginathompsongh@yahoo.com
mailto:beatriceokorogri@yahoo.com
mailto:dolouc@yahoo.fr

Name Country Contact Qualification

Herzog Eva Germany eva.herzog@uni-giessen.de Student, Plant Breeding and Agronomy Institute, University of
Giessen

Oduro-Mensah Daniel Ghana nielnesta@yahoo.co.uk MPhil Student, Department of Biochemistry, University of Ghana,
Legon

Obitoye DorcasOlubunmi Nigeria bunmiajisafe@yahoo.com Senior Research Officer, National Horlticultural Research Institute,
Ibadan, Nigeria

Oduro Vivian Ghana vivianodurol0@hotmail.com PhD student, West Africa Centre for Crop Improvement, University
of Ghana, Legon

Dr. Buah John Nelson Ghana kojonelson@yahoo.com Senior Lecturer, Department of Crop Science, University of Cape
Coast

Leiser Willmar Lukas Germany willmarleiser@gmail.com Student, University of Hohenheim

Hofheinz Nina, Germany nina.hofheinz@gmx.de Student, Plant Breeding and Agronomy Institute, University of
Giessen

Scheiterle Lilli Germany lillinal2@Uvirgilio.it Student, University of Hohenheim

Valentin Stanislas Edgar
Traore, ,

Burkina Faso

traorevalentin@yahoo.fr

PhD student, West Africa Centre for Crop Improvement, University
of Ghana, Legon

Oumarou Goita, ,

Mali

coumbagoita@yahoo.fr
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Appendix 1 - Programme Outline

Week Date / Time Erame Traln.lng Sessions (Lectures & Instructor
Day Practical)
Welcome address Prof. Benjamin K. Ahunu
9:00am — Introduction and Worksho
10.30 am o P Prof Eric Danquah
Obijectives
June 10. 30 am - Intr_oqlgctlon to crop improvement and Dr. Bettina Haussmann
28 12.00 noon definition of some genetic terms
1 2010 12.00 noon — Break
Dayl | L22Pm . .
2.00 pm - Classical breeding methodology of .
) . . Dr. Bettina Haussmann
4.00 pm clone cultivars and line cultivars
4.00 pm - Group discussion overview
5.00 pm
Classical breeding of open- :
8.00 am - pollinated population cultivars and Dr. Bettina Haussmann
10.00 am . )
hybrid cultivars
June 10.00 am - Importance of diversity and use of Dr. Bettina Haussmann
29 12.00 noon genetic resources in crop improvement
1 2010 12.00 noon — Break
D 1.45 pm
ay 2 2.00 pm Overvi f marker applications in
00 pm - VErview ol marker applications | Dr. Bettina Haussmann
4.00 pm crop improvement
4.00 pm - .
5.30 pm Presentation 1 (WACCI Students)
8.00 am - . . : . .
10.00 am Introduction to population genetics Dr. Heiko Parzies
June 10.00 am - . . . . )
. 30 12.00 noon Introduction to quantitativegenetics Dr. Heiko Parzies
2010 12.00 noon —
Day 3 | 1.45pm ELEES
2.00 pm - . . .
Genome structure and crop genomics | Dr. Heiko Parzies
4.00 pm
4.00 pm - :
5.30 pm Presentation 2 (German Students)
9.00 am - . . . .
10.00 am Comparative genomics Dr. Heiko Parzies
10.00 am - . . .
July 1, 12.00 noon Mapping of the genome Dr. Heiko Parzies
1 2010 12.00 noon -
Break
Day 4 1.00 pm
1.00 pm - _Genetlc and QTL mapping in crop Dr. Heiko Parzies
3.00 pm improvement
3.00 pm - Labor(_;ttory exercise Crop genome Dr. Heiko Parzies
5.00 pm browsing (rice, maize and sorghum)
1 July 2, | 9.00 am - SSR ma_rkers, developmentZ Dr. Heiko Parzies
2010 11.00 pm genotyping and data analysis
11.00 pm - Marker development and primer Dr. Heiko Parzies
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Day5 | 12.00 noon design
12.00 pm -
1.00 pm Break
1.00 pm - . . . . .
3.00 pm Laboratory exercise (primer design) Dr. Heiko Parzies
3.00 pm - Marker development and MAS Dr. Heiko Parzies
5.00 pm
9.00 am - Molecu_lar e_lpproaches used in crop Dr. Heiko Parzies
10.00 am population improvement
10.00 am - s . . .
12.00 noon Association mapping Dr. Heiko Parzies
July 5, | 12.00 noon -
2010 | 1.00 pm BBl
Day6 | 1.00 pm - Sorghum, Rice and Maize as A Case . .
3.00 pm Study (student group work) Dr. Heiko Parzies
3.00 pm - Sorghum, Rice and Maize as A Case Dr. Heiko Parzies
4.00 pm Study (student group work) '
ggg Sm a Presentation 3 (Rest of Participants)
9.00 am - . . . . .
10.00 am Biological Data Analysis Dr. Heiko Parzies
10.00 am - . . . .
12.00 noon Laboratory Exercise. Data Analysis Dr. Heiko Parzies
July 6, | 12.00 noon - Break
2010 [1.45pm
2.00 pm-3.00 | Introduction to genome expression Dr. Jacquelyn Jackson
Day7 |pm and regulation
Introduction to nucleic acid and
B protein chemistry (plant DNA
3.00 pm isolation techniques), PCR basics and Dr. Jacquelyn Jackson
5.00 pm .
electrophoresis
8.00.00 am - Dr. Jacquelyn Jackson
10.00 am Laboratory exercise (DNA isolation
10.00 am - from maize and cowpea) Dr. Jacquelyn Jackson
July 7 12.00 noon
2010 | +2:00 noon - Break
Day 8 1.45 pm - ( | -
2.00 pm - Laboratory exercise (DNA quality an
3.00 pm quantity check, PCR and Dr. Jacquelyn Jackson
3.30 pm — electrophoresis)
4.30 pm Dr. Jacquelyn Jackson
8.00 am - Laboratory exercise (Total RNA
July 8 10.00 am isolation from maize and cowpea) Dr. Jacquelyn Jackson
2010 10.00am - Gene expression stugﬂes/ Expression Dr. Jacquelyn Jackson
Day 9 11.00 am vectors in gene cloning
11.00 am - Overview of DNA cloning
12.00 noon Dr. Jacquelyn Jackson
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12.00 noon —

1.45 pm Break
2.00 pm - Overview of DNA cloning
3.00 pm Dr. Jacquelyn Jackson
4.00 pm - Applications of DNA cloning in crop Dr. Jacquelyn Jackson
5.00 pm improvement '
8.00am - 9.00 | DNA digestion, ligation (genomic and
am cDNA libraries) Dr. Jacquelyn Jackson
9.00 am -
11.00 am Laboratory exercise (Cloning) Dr. Jacquelyn Jackson

July 9, 11.00am - Dr. Jacquelyn Jackson
12.00 noon

2010 12.00 noon —

Day 10 1.45 pm Break
2.00 pm - Introduction to reverse genetics and Prof. Khaled Masmoudi
4.00 pm crop improvement '
4.00 pm - .
5.00 pm TILLING methodology Prof. Khaled Masmoudi
8.00am - TILLING applications in tomatoes, Prof. Khaled Masmoudi
10.00 am rice and maize (case studies) '

July 10.00 am - . .

1 12 00 noon Group discussions

2010 | 12.00 noon -
1.45 pm Break

Day 11 | 2.00 pm - Gene silencing/knock outs in crop Prof. Khaled Masmoudi
4.00 pm improvement '
4.00 pm - Map based cloning in gene Prof. Khaled Masmoudi
5.00 pm identification
8.00am - Genomlc resources for comparative Prof. Khaled Masmoudi
10.00 am mapping and gene identification
10.00 am - Transformatlon systems for crop Prof. Khaled Masmoudi

July 12.00 noon improvement

13 12.00 noon -

, Break

2010 | 1.00pm
1.00°pm - Gene expression studies Prof. Philip White

Day 12 | 2.00 pm
2.00 pm - : - .
4.00 pm Microarrays Prof. Philip White
4.00 pm - . : - .
5.00 pm Discussion Prof. Philip White
8.00am -
10.00 am Laboratory exercise (Microarrays) Prof. Philip White

July 10.00 am -

14, 12.00 noon

2010 12.00 noon -

Day 13 | 145 pm Bl
2.00 pm — Laboratory exercise (Rt PCR) Prof. Philip White
3.00 pm
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8.00 am —

10.00am Rt-PCR and Microarray Data Analysis | Prof. Philip White
10.00 am - Agronomic and genetic strategies for - .
July 11.00 am crop biofortification Prof. Philip White
15, 11.00 am — 12 | An overview (_)f essential mineral Prof. Philip White
2010 noon elements requirements for crops
Day 14
12.00 noon — Break
1.45 pm
2.00 pm - Phenoty_p_lng the elemental Prof. Philip White
4.00 pm composition of genotypes
4.00 pm - Identifying loci impacting mineral - i
5.00 pm composition of edible crops Prof. Philip White
8.00 am - Scientific writing (proposals, reports - i
10.00 am and journals) Prof. Philip White
July 1(2)88 ﬁg]oh Resources for researchers Prof. Philip White
16, ' 5
2010 | 1200 noon Break
Dav 15 1.00 pm
ay 1.00 pm - Summer school evaluation (by both .
; - Prof. Samuel Offei
3.00 pm instructors and participants)
6.00 pm ... Closing remarks, award of certificates Prof. Eric Danquah

and end of school party

15




	cover.pdf
	Page 1

	cover.pdf
	Page 1

	cover.pdf
	Page 1




