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To create CBN took a leap
of the imagination—from
sophisticated laboratories
using advanced
techniques to rustic fields
and towns where people’s
livelihoods depend on an

ancient crop.
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That leap has carried CBN
a long way.

Cassava production in Colermbia.

Alvaro Cuéllar

en CBN was founded, fewer than

10 projects in the entire world were

developing biotechnology tools for
genetic improvement of cassava.
Today, partly as a result of CBN's
efforts, 50 laboratories are applying
new techniques such as molecular
markers, gene cloning, genetic
transformation, and disease
diagnostics in cassava research.
About a third of these projects are in
national research institutes in
developing countries. Another

20 laboratories in the developing
world use tissue culture (a more
“mature” biotechnology) to conserve
and manage their cassava genetic
resources.

Through its work with small-scale
traditional processors, CBN found
that they apply a wealth of microbial
biotechnologies to cassava. In
response to processors’ needs, the



Network broadened its scope and
today includes about 50 laboratories
focusing on such technologies. In
much of this work, national programs
are applying traditional and new
fermentation methods to enhance
cassava’s nutritional and economic
value.

CBN focuses sharply on
real-life problems.

That's because the Network has gone
straight to small*scale cassava
producers and processors in
developing countries—for example,
Brazil, China, and Tanzania—and
asked them what they need from
research. Combining users’ demands
with expert technical knowledge and
socioeconomic analysis, CBN has
developed a clear sense of priorities
for applying biotechnology to cassava
research and development (see list, in
pocket).

The projects coordinated by
CBN are pulling together.

The Network's small-grants program
and regional representatives
encourage international and
interdisciplinary cooperation.

A newsletter, directory, and
international meetings keep cassava
biotechnology specialists in touch.

In the following pages, we explain why
CBN focuses on cassava; why cassava
researchers, producers, and
processors need this network; how it
operates; and how you can get in
touch with us.




Processing cassava flour in Tanzania.

The application
of powerful
new tools
toa
once-neglected
crop could benefit
many of the world’s
neediest people.

A mother crop for millions.

Cassava (Manihot esculenta) is a vital
staple for about 500 million people,
many of them small-scale farmers, in

Ann Marie Thro




some of the most marginal areas of
the tropical world (see map).

The crop tolerates seasonal drought
and poor soils, and has an unequalled
ability to recover after stems and
leaves have been damaged by pests,
diseases, and even the ravages of war.
Cassava's starchy roots produce more
food energy per unit of land than any
other staple crop. Its leaves,
commonly eaten as a vegetable in
Africa, provide vitamins and protein.

Improvements benefit women
directly.

Particularly in Africa and Amazonia,
women have traditionally produced,
processed, and marketed cassava. In
other areas, such as dry Northeast
Brazil, women must take over cassava
farming and processing as men
migrate to cities in search of
employment. In these situations
improved cassava varieties and
processing methods can benefit
women directly.

Cassava distribution (each dot represents
1,000 hectares).
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An opportunity for local
development.

Cassava yields a high-quality raw
material that can be processed into a
wide variety of end-products,
including food, feed, and industrial
starches. Since much of this
processing can be done locally, it
offers a valuable opportunity to
increase employment and income for
rural people.

Global cassava production has
expanded by almost 2% annually over
the last decade (see figure). Some
developing countries export the crop,
but mainly to low-value feed markets
in the developed world. CBN promotes
the development of upgraded cassava
products that would enable producers
to break into more lucrative domestic
and export markets.

Annual growth rates in cassava production.
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A number of national
institutes and two
international centers have
done much to make up for
previous neglect of cassava
research and development.

Why was CBN added to the good work
already being done?

Biotechnology has great potential for
enhancing the efficiency of current
work. Yet, many of the countries that
most depend on cassava have little or
no biotechnology capacity. CBN was
established to help these countries
build multilateral links to global
biotechnology research.

These ties better enable cassava-
producing countries to communicate
their needs, participate in research
and development, and benefit from the
results. Leading biotechnology labs,
some of them in the most advanced
cassava-producing countries, get the
information and contacts they need to
contribute more effectively to
economic development and food
security.

By weaving a web of connections
between Network participants, CBN
aims to:

* Integrate the needs of small-scale
farmers, processors, and
consumers into research planning.
Stimulate research on high-priority
topics.

Foster the exchange of information
on research materials, techniques,
and results.




Cassava's rapid deterioration after harvest.

Mauricio Antorveza

Network members work
together through projects.

Those carried out by CBN
coordination are designed to:

¢ Focus cassava biotechnology
research on relevant problems
through the participation of
farmers, processors, and
consumers.

* Enable developing countries to
take part more fully in cassava
biotechnology research that yields
appropriate solutions.

* Help individual biotechnology labs
and their cooperators achieve
research and development goals
cost-effectively.

Examples are CBN's Small-Grants
Program, international scientific
meetings, training workshops,
database development, and
newsletter. (The Network does not
provide fellowships or full-scale
research grants.)

CBN members conduct independently
managed and funded research
projects to:



* Develop and apply biotechnology
tools that can help solve problems
and realize opportunities.

* Generate new biological and
socioeconomic knowledge that
identifies entry points for cassava
biotechnology research.

+ Produce and test improved genetic
material, processes, or products
for transfer to cassava farmers,
processors, and consumers.

Among the biotechnology tools being
developed for cassava research are
protocols for cassava regeneration and
genetic transformation, methods of
conserving Manihot genetic diversity,
and molecular markers.

Projects aimed at solving problems
focus on topics such as control of the
African cassava mosaic virus;
molecular “tracking” of biocontrol
organisms in the environment; safe
management of cyanogenesis; and
development of new cassava products
to diversify markets, stabilize prices,
and add value to the crop.

Donor support

Network coordination and associated
tasks are funded by the Special
Programme for Biotechnology and
Development Cooperation of The
Netherlands Directorate General for
International Cooperation (DGIS).

[ £

Many other donors and institutions
fund the biotechnology research
projects of individual CBN members.




Shipment of cassava plantlets from tissue
culture.

CBN is guided by a Steering
Committee and Scientific
Advisory Committee. A
coordinator promotes and
ensures the coherence of
Network activities.

The Steering Committee (see lists, in
pocket) determines the Network’s
overall aims, guides the planning of its
activities and setting of research
priorities, and is active in donor
relations. Committee members include
a representative from each of the major
cassava-growing regions: Africa, Asia,
and tropical America. Three other
members represent the main areas of
cassava research: biology, postharvest
technology, and socioeconomics. CIAT,
IITA, and DGIS are permanent
members.

The Scientific Advisory Committee (see
list, in pocket) consists of leading
scientists who advise op-research
issues. Their number and composition
vary according to developments in
cassava science. The coordinator (see
back cover) keeps Network activities
focused, supports information
exchange, and managers the small-
grants program.

Once every 2 years, CBN holds
international scientific meetings
alternately in different cassava-growing
regions. These events serve as the
Network's main forum for discussing
research priorities and new results,
and for enhancing communication
among biotechnologists and cassava
researchers.



CBN StEeERING COMMITTEE,

1994-1996
Asia OTA
MONTRI CHULAVATNATOL MPOKO BOKANGA (food science/
{(biochemistry) biochemistry)
Biochemistry Department Root and Tuber Improvement Program
Mahidol University 1ITA
Rama VI Rd. Oyo Road, PMB 5320

Bangkok 10400, Thatland
Fax: 66 2/245 5195 or/248 0375
Telex: 84770 UNIMAHI TH
Telephone: 66 2 245 5195

Latin America

MARIA JOSE AMSTALDEN MORAES
SAMPAIO

(plant and microbial molecular biology)

Research Director

Centro Nacional de Pesquisa de
Recursos Genéticos e Biotecnologia

EMBRAPA

C.P.102372

70.849 Brasilla, DF, Brazil
Fax: 5561 274 3212
Telex: 061 1622
E-mail:sampalo@cenargen.embrapa.br
Telephone: 55 61 272 4203

Ibadan, Nigeria
Fax: 874 177 2276
Telex: 31417 TROPIB NG
E-mail: M.Bokanga@cgnet.com
Telephone: 234 22 400300/400322
Or: c/o Ms. M. Larkin
L.W. Lambourn & Co.
Carolyn House, 26 Dingwall Rd.
Croydon CR9 3EE, UK

Postharvest Technology and Processing

NIGEL POULTER (food science/
biochemistry)
Natural Resources Institute (NRI)
Central Ave., Chatham Maritime
Kent, ME4 4TB, UK
Fax: 44 634 880066/77
Telex: 263907 /8 LDN G
E-mail: Nigel Poulter@nri.org
Telephone: 44 634 883740/880088



Cassava Socioeconomics

JOHN K. LYNAM (economics)
The Rockefeller Foundation
P.O. Box 47543
Nairobi, Kenya
Fax: 254 2 218840
Telex: 25269
E-mail: CGI178
Telephone: 254 2 228061

Africa

GEORGE WILLIAM OTIM-NAPE (virology)
Namulonge Agricultural Research
Institute
P.O. Box 7084
Kampala, Uganda
Fax: 256-41-20115/20575
E-mall: ¢/o CIAT-Uganda, CG1096
Telephone: 256-41-21047

DGIS

HANS WESSELS (economics)

Head, Special Programme for
Biotechnology and Development
Cooperation

Directorate General for International
Cooperation

P.0O. Box 20061

2500 EB The Hague, Netherlands
Fax: 31 70 348 5888
E-mall: blotech@tool.nl
Telephone: 31 70 348 4379 or

31703485412

CIAT

WILLIAM M. ROCA (cell physiology and
Ussue culture)
Head, Biotechnology Research Unit
CIAT, AA. 6713
Call, Colombla
Fax: 57-2 445 0273
Telex: 05769 CIAT CO
E-mail: W.ROCA@CGNET.COM
Telephone: 57-2 445 0000

Cassava Biology

GARY KOCHERT (genetics)

Botany Department

University of Georgia

2502 Plant Sciences Bullding

Athens, GA 30602, USA
Fax: 1 706 542 1805
E-mall: kochert@dogwood bolany.uga.edu
Telephone: 1 706 542-1830

Ex Officio

ANN MARIE THRO (plant breeding)
Coordlnator, CBN
CIAT, A.A. 6713
Cali, Colombia
Fax: 57-2-4450273
Telex: 05769 CIAT CO
E-mail: ATHRO@CGNET.COM
Telephone: 57-2-445 0000



EMERITUS MEMBERS OF THE CBN STEERING COMMITTEE

Asia

AHMAD DIMYATI

(plant breeding) 1992-1994

Central Research Institute for Food
Crops

Jalan Merdeka 147

Bogor 16111, Indonesia
Fax: 62 251 312755
Telex: 46432 AARD JK 1A
E-mail: CGI193 (c/o CIP)
Telephone: 62 251 324089

Latin America

MARIO A. PINTO DA CUNHA

(plant breeding} 1992-1994

Director of Research

Centro Nacional de Pesquisa de
Mandioca e Fruticultura Tropical
C.P. 007

44.380 Cruz das Almas, Bahia, Brazil
Fax: 55757211118
Telex: 752074 ebpa br
E-mail: CNPMF@BRFAPESP.bitnet
Telephone: 5575 721 2120

Africa

MOHAMMED A. M. MSABAHA
Ministry of Agriculture
Southern Highlands Zonal Research &
Tralning Center
PO Box 400, Mbeya, Tanzanla

Fax: 225 65 3087

Telex: 51039 UYOLE TZ

Tephone: 255 65 3081 to 86

Cassava Biology

CLAUDE FAUQUET
(virology) 1988-1994
Co-Director
International Laboratory for Tropical
Agricultural Biotechnology
(ILTAB}/TSRI/ORSTOM
10666 N. Torrey Pines Rd.
La Jolla, CA 92037, USA
Fax: 1 619 554 6330
E-mail: iltab@scripps.edu
Telephane: 1 619 554 2906

Cassava Biology

GRAHAM G. HENSHAW
(cell and tissue culture) 1988-1992
University of Bath
School of Blological Sciences
Clavertown Down
Bath BA2 7AY, UK
Fax: 44-225-826779
Telex: 449097 UOBTHG
E-mail: A.Pearson@midge.bath.ac.uk
Telephone: 44-225-826826



Cassava Biology

MONICA HUGHES
(molecular genetics) 1988-1992
Medical School
Department of Blochemistry /Genetics
The University of Newcastle
Newcastle upon Tyne NE2 4HH, UK
Fax: 44-91-222-7424
Telex: 53654
E-mail: M.A.Hughes@ncl.ac.uk
Telephone: 44-91-222-7424

Postharvest Technology and
Processing

RODNEY COOKE
(blochemistry) 1988-1994
Deputy Director
Natural Resources Institute (NRJ)
Central Ave., Chatham Maritime
Kent ME4 4TB, UK

Fax: 634 880066/77

Telex: 263907 /8 LDN G

E-mall: nd@uke.ac.uk

Telephone: 44 0634 883032 /8380088



CBN ScienTIFIC ADVISORY COMMITTEE,

1994-1996
Needs Assessment, Priority Regeneration/genetic transformation
Setting CLAUDE FAUQUET (virology)
DARNA DUFOUR Co-Director
University of Colorado International Laboratory for Tropical
Anthropology Department Agricultural Biotechnology

Campus B. 233

Boulder, CO 80309-0233, USA
Fax: 1-303-492-0159
E-mall: dufourd@spot.colorado.edu
Telephone: 1-303-492-6061

Biotechnology Tools for Cassava
Research

Germplasm conservation, exchange,
and use

GRAHAM G, HENSHAW
University of Bath
School of Biologlcal Sclences
Clavertown Down
Bath BA2 7AY, UK
Fax: 44-225-826779
Telex: 449097 UOBTHG
E-malil: A.Pearson@midge.bath.ac.uk
Telephone: 44-225-826826

Genome research

GARY KOCHERT
Botany Department
University of Georgta
2502 Plant Sciences Bulilding
Athens, GA 30602, USA

Fax: 1 706 542 1805

E-mail: kochert@dogwood botany.uga.edu

Telephone: 1 706 542-1830

(ILTAB)/TSRI/ORSTOM

10666 N, Torrey Pines Rd.

La Jolla, CA 92037, USA
Fax: 1619 554 6330
E-mail: {Itab@scripps.edu
Telephone: 1 619 554 2906

Gene cloning

RICHARD VISSER
{or supporting member: M. Hughes)
Agricultural University Wageningen
Department of Plant Breeding
P.O. Box 386
6700 AJ Wageningen, Netherlands
Fax: 318370 83457
Telex: NL. 45015

E-mail: Richard.Visser@ USERS . PV.WAU.NL

Telephone: 318370 82836

Biotechnology Applications for

Cassava
Biotlc stress

BRYAN D. HARRISON
Scottish Crops Research Institute
Invergowrie
Dundee DD2 5DT, UK
Fax: 44-382-562426
Telephone: 44-382-562731



Ablotic stress

DAVID T. CLARKSON
Department of Agricultural Sclences
University of Bristol
Institute of Arable Crops Research
(AFRC)
Leng Ashton Research Station
Bristol BS18 9AF, UK
Fax: 44 275 394281
Telephone: 44 275 392181

Cyanogenesis

MONICA HUGHES
{or supporting member: N. Poulter)
The University of Newcastle
Department of Blochemistry/Genetles
Medical School
Newcastle upon Tyne NE2 4HH, UK
Fax: 44-91-222-7424
Telex: 53654
E-mail: M.A.Hughes@ncl.ac.uk
Telephone: 44-91-222-7424

Processing, quality, new products

NIGEL POULTER
[or supporting member: R. Visser)
Natural Resources Institute (NRIJ}
Central Avenue
Chatham Maritime
Kent ME4 4TB, UK
Fax: 44 634 880066/77
Telex: 263907/8 LDN G
E-mall: nri@ukc.ac.uk
Telephone: 44 634 883740/88008



PRIORITIES FOR CAssavA BIOTECHNOLOGY RESEARCH,
1995-1996

Where most Topics
important

Biotechnology applications: Opportunities for
cassava

Asia, LAC* Starch quantity and quality for diverse end uses

Fermentation, biochemistry, and molecular
genetics for:

Asia, LAC New product development

Africa, LAC Improved traditional products (texture, taste,
nutritional value)

Global Plant nutrient cycling efficiency

Global Extended range and increased productivity in

suboptimal environments: photosynthesis,
enhanced mycorrhiza, biofertilizers, and water-
and nutrient-use efficiency

Biotechnology applications: Solving problems in
cassava production and use

Africa, LAC Integrated pest management, including host/
pathogen-pest interactions

Africa, global Resistance to important viral diseases

Africa Modified cyanogen biochemistry to optimize food
security

Enhanced fermentation systems for:
Africa Cyanogen reduction
Asia, LAC Processing-waste management

* LAC = Latin America and the Caribbean.



Where most Topics

important
Global Postharvest deterioration
Global Development of true seed for cassava production

Biotechnology tools: Genetic improvement of cassava

Global Improved plant regeneration systems

Global Improved genetic transformation techniques

Global Useful genes and gene promoters, characterized
and cloned

Global Molecular genetic map and international

genomic database

Global Molecular and cytological characterization of
Manihot genomes

Global Techniques for regulation of reproductive
biology (flowering. pollen conservation, haploid
production, and apomixis)

Biotechnology tools: Conserving and exchanging
Manihot genetic diversity

Africa, LAC Disease diagnostic methods for clean germplasm
transfer
Global Cryopreservation for long-term conservation of

genetic diversity

Global Tissue culture for germplasm conservation and
micropropagation



CBN serves an
expanding group of
international research
and development
workers, building
bridges between them
and cassava farmers
and processors.

Through new leaps of
the imagination, all
these participants in
cassava research can
find novel solutions to
age-old problems.




For more information, contact:

CBN

Coordinator

c/o Cenlro Internacional de Agricultura
Tropical (CIAT)

AA. 6713

Cali, Colombia

Telephone:  (57-2)445-0000 (Colomlbia)
(1-305)592-4249 (via Miaii)

Fax: (57-2)445-0273 (Colombia)
(1-305)592-4869 (via Miani)

E-miail: A Thro@cguet.com

Telex: 05769 CIATCOL

Or any member of CHN's Steering
Commilttee (see list, in pocket).

Alrican correspondernis can also get i
touch with CBN through IITA:

CBN

c/o Program Leader, TRIP

International Institute of Tropical
Agricuiture [1ITA)

PPMB 5320

Ovo Road
Ibadan, Nigeria

Telephone:  (234-22)400300-317
or B74-177-2276

Fax: (234-1)611896
E-mail: UTAG@cgnet.com
Telex: 31417 TROPIB NG
TeExT: AnN Marie THRO,
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