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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. 

That leap has camed CBN 
a long way. 

'i:=======--...... """'=;;;:\j1 en CBN was founded, fewer than 
Cassava producUon in Colombia . 10 proj ects 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 lechniques 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 
"matuTe" biotechnologyJ lo 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 laboratorles 
focusing on such technologies. In 
much of this work, natlonal programs 
are applying traditional and new 
fermentatlon methods to enhance 
cassava's nutritional and econom!c 
value. 

CBN focuses sharply on 
real-life problems. 

TItat's because the Network has gone 
straight to small.:SS;ále cassava 
producers and processors in 
developing countries-for example. 
Brazil , China, and Tanzania-and 
asked them what they need from 
research. Combining users' demand.s 
with expert technlcal knowledge and 
socioeconomic analysis, CBN has 
developed a clear sense of prlorlties 
for applying biotechnology to cassava 
research and development (see list, in 
pocket). 

The projects coordinated by 
CBN are pulling together. 

TIte Network's small-grants program 
and regional representatives 
encourage internatlonal 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 
opera tes; and how you can get in 
touch with uso 



Processing cassava flour in Tanzania. 

The application 
ofpowerful 
new tooIs 

to a 
once-neglected 

crop could beneftt 
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 



sorne 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. lts leaves, 
cornmonly 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 
employrnent. 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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AnnuaJ growth rates in cassava producUon. 

Million MT ,,'" 

An opportunity for local 
development. 

Cassava yields a high-quality raw 
material that can be processed into a 
wide variety of end-products, 
including [ood, feed, and industrial 
starches, Slnce 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). Sorne 
developing countries export the crop, 
but mainly to low-value feed markets 
in the developed world. CBN promotes 
the development of upgraded eassava 
products that would enable producers 
to break into more I uera tive domestic 
and export markets. 

B Latín Americe IIIIIIlAsia IZ]Africa 



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? 

Bioteehnology has great potential for 
enhaneing the effieieney of eurrent 
work. Yet. many of the eountries that 
most depend on cassava have tittle or 
no bioteehnology eapaeity. CBN was 
establíshed to help these eountries 
build multilateral links to global 
bioteehnology researeh. 

These ties better enable eassava
producing countries to communicate 
their needs. participa te in research 
and development. and benefit [rom the 
results. Leading biotechnology labs. 
sorne of them in the most advanced 
eassava-producing countries. get the 
information and eontacts they need to 
contribute more effectively to 
eeonomic development and food 
security. 

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

o Integrate the needs of small-scale 
farmers. processors, and 
consumers into research planning. 

o Stimulate researeh on high-priority 
topies. 

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



Cassava's raptd deterioraUon after harvest. 

Network members work 
together through projects. 

Those carned out by CBN 
coordination are designed to: 

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

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

• Help individual biotechnology labs 
and their cooperators achleve 
research and development goals 
cost-effectively. 

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

CBN members conduct independently 
managed and funded research 
projects too 



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

• Generate new biological and 
socioeconomic knowledge that 
identifies entry points for eassava 
biotechnology research. 

• Produce and test improved gene tic 
material. proeesses. or produets 
for transfer to cassava farmers. 
processors. and eonsumers. 

Arnong the biotechnology tools belng 
developed for eassava researeh are 
protocols for eassava regeneration and 
genetic transformation. methods of 
eonserving Manihot genetic diverslty. 
and molecular markers . 

Projeets aimed at solving problems 
foeus on topics such as control of the 
Afriean cassava mosaie virus; 
molecular "tracking" of blocontrol 
organisms in the environment; safe 
management of cyanogenesis; and 
development of n·ew cassava products 
to diversuy markets. stabillze prices. 
and add value to the crop. 

Donar suppart 

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

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



Sh1pment of cassava plantlets from Ussue 
culture. 

CBN 1s 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. Conunittee members include 
a representative from each of the major 
cassava-growing regions: Afiica, Asia, 
and tropical America. Three other 
members represent the main areas of 
cassava research: biology, postharvest 
technology, and socioeconomics. ClAT. 
lITA. and DGIS are permanent 
members. 

The Scientific Advisory Committee (see 
list, in pocket) consists of leading 
scientists who advise on·:r.esearch 
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 programo 

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 blotechnologists and cassava 
researchers. 



CBN STEERING COMMITIEE, 

1994-1996 
Aala 

MONTRI CHULAVA11'IATOL 

(blochemlstryl 
Blochemlstry Departmenl 
Ma.hJdol Untverslty 
Rama VI Rd. 
Bangkok 10400, Tllailand 

Fax: 66 2/245 5195 or/248 0375 
Telex: 84770 UNlMAHI TH 
Tclephone: 6622455195 

Latln Amulca 

MARIA JOSE AMSTALDEN MORAES 
SAMPAlO 

(plant and microblaJ molecular btology) 
Research Dtreclor 
Centro Nacional de Pesquisa de 

Recursos Genéticos e Blolecno)ogla 
EMBRAPA 
C.P.I02372 

70.849 Brasilia, DF, Brazil 
Fax: 55612743212 
Telex: 061 1622 
E-maU:sampaio@ccnargen.embrapa.br 
Telephone: 5561 272 4203 

UTA 

MPOKO BOKANGA (rood selence/ 
biochemJstry) 

Root and 'T'uber Improvement Program 
lITA 

Oyo Road. PMB 5320 
Ibadan. Nlgeria 

Fax: 874 1772276 
Telex: 31417 mOPIB NG 
E-mail : M.Bokanga@cgnet.com 
Telephone: 234 22 400300/400322 

Or: e/o Ms. M . Lark1n 
L.W. Lambourn & Ca. 

Carolyn House, 26 Dlngwall Rd . 
Croydon CR9 3EE, UK 

Postharvest Technoloo and Processlna: 

NIGEL POULTER (rood selence/ 
blochemlstryl 

Natural Resources InsUtute (NRJ) 

Central Ave . . Chalham Maritlme 
Kent. ME4 4TB, UK 

Fax: 44634880066/77 
Telex: 263907/8 LDN G 
E-mail: Nlgel,Poulter@nn.org 

Telephone: 44 634 883740/880088 



c ...... v. Socioeconomlcs 

JOHN K. L YNAM (economlcs) 
The Rockefeller Foundatton 

P.O. Box 47543 
NaJrobi, Kenya 

Fax: 254 2 218840 
Telex: 25269 
E-mall: CCIl78 
Telephone: 254 2 228061 

AfrIca 

CEORCE WlLLlAM OTIM-NAPE (virology) 
Namulonge Agr1cullural Research 

InsUlule 
P.O. Box 7084 
Kampala. Uganda 

Fax: 256-41-20115/20575 
E-mall: e/o CIAT-Uganda. CCI096 
Telephone: 256-41 -21047 

DGIS 

HANS WESSELS (economlcs) 
Head , SpeCial Prograrnme for 

Blolechnology and Development 
CooperaUon 

Dlrectorate General for lnternational 
Cooperauon 

P.O. Box 20061 
2500 ES The Hague, Netherlands 

Fax: 31 70348 5S88 
E-maU: blotech@tool.nl 
Telephone: 31 70 348 4379 or 

31703485412 

ClAT 

WlLLlAM M. ROCA (ee1l physlology and 
Ussue culture) 

Head , Blotechnology Research Unlt 
CIAT. AA. 6713 

Call. Colombia 
Fax: 57-24450273 
Telex: 05769 CIAT CO 
E-mall: W.ROCA@CCNET COM 
Telephone: 57-2 445 0000 

Casaava Biology 

GARY KOCHERT (geneUcs) 
Botany Department 
Unlversity of Georgla 
2502 Plant Sclences Building 
Alhens . CA 30602. USA 

Fax: I 706 54 2 1805 
E-mau: kochert@dogwood.bolany.uga.edu 
Telephone: 1 706542- 1830 

E.z Ofado 

ANN MARIE T.HRO (planl breedlng) 

Coordlnalor. CBN 
CIAT. A.A. 6713 
Call, Colombia 

Fax: 57-2-4450273 
Telex: 05769 CIAT CO 
E-mall: A.T.HRO@CCNETCOM 
Telephone: 57-2-4450000 



EMERITUS MEMBERS OF THE CBN STEERlNG COMMITfEE 

Asia 

AHMAD D1MYAl1 
(plant breedlng) 1992- 1994 
Central Research InsUtule ror Food 

erops 
Jalan Merdeka ] 47 
Bogor 161 11. IndonesIa 

Fax: 62 251 312755 
Telex: 46432 AARD JK lA 
E-mail : eGIl93 (c /o elP) 
Telephone: 62251 324089 

Latin Amerlca 

MARIO A. PINTO DA eUNHA 
(plant breedlng) 1992- 1994 
Director of Research 
Centro Nacional de Pesquisa de 

MandiOca e FruUcultura Tropical 
e.p. 007 

44.380 Cruz das Almas. Bahla, Brazil 
Fax: 55 75 721 1 118 
Telex: 752074 ebpa br 
E-mall : eNPMF@BRFAPESP.bltnet 
Telephone: 55757212120 

Atric. 

MOHAMMED A. M. M5ABAHA 
M1nlstry of Agrtcullure 
Southern Hlghlands Zonnl Research & 
Traintng Center 
PO Box 400. Mbeya. Tan,.anla 

Fax: 22565 3087 
Telex: 51039 UYOLE TZ 
Tephone: 255 6 5 3081 1086 

Cusava Blo1ogy 

CLAUDE FAUQUET' 
(vlrology) 1988-1994 
Ce-Director 
InternaUonal Laboratory for Troplca1 

Agricultural Btotechnology 
(ILTAB)/TSRl/ORSTOM 
10666 N. Torrey Plnes Rd. 
La Jolla. CA 92037. USA 

Fax: 1 619 554 6330 
E-matl: Illab@scnpps.edu 
Telephone: 1 6195542906 

CIlS88.va Bloloey 

GRAHAM G. HEN5HAW 
(cell and Ussue culture) 1988-1992 
Unlverstty of 8ath 
School o( Biolog1cal Sclences 
Claverlown Down 
Bath BA2 7AY. UK 

Fax: 44 ·225-826779 
Telex: 449097 UOBTHG 
E·maU: APearson@rnldge,bath,ac,uk 
Telephone: 44-225-826826 



Cusava Blotogy 

MomCA HUGHES 
(molecular geneUcs) 1988- 1992 
Medlcal School 
Department of BIOChemistry /Genetlcs 
The Unlverslty of Newcastle 
NewcastJe upon Tyne NE2 4HH. UK 

F"ax: 44-91 -222-7424 
Telex: 53654 
E-ma1l: M .A.Hughes@ncl .ac.uk 
Telephone: 44-91 -222-7424 

Posth8.IVest Technology lUId 
Proeessm, 

ROONEYCOOKE 
(blochernlstry) 1988· 1994 
Deputy Director 
Natural Resources InsUtu te (NRJI 
Central Ave .. Chatllam Maritlme 
Kent ME4 4T8 . UK 

F"ax: 634 880066/77 
Telex: 263907/8 LON G 
E-mail : nrl@ukc.ac.uk 
Telephone: 44 0634 883032/880088 



CBN ScIENTIFIC AnVISORY COMMITI'EE, 

1994-1996 

Needs ABses.ment. Prlorlty 
SetUng 

DARNA DUFOUR 
Universlty o( Colorado 

Anthropology Deparlment 
Campus B. 233 

Boulder. CO 80309-0233. USA 
Fax: 1-303-492-0159 

E·maU: dufourd@spot.cotorado.edu 
Telephone: 1-303-492-6061 

Blotechnology ToolB for Cassava 
Research 

Germplasm cODscrvaUOo.. exchange. 
and UH 

CRAHAM C . HENSHAW 
UnJverslty oC 8ath 
School oC BlologJcaI Sclences 
Clavertown Down 
Bath BA2 7 A!i, UK 

Fax: 44-225-826779 

Telex: 449097 UOBTHC 
E-mail: APearson@mtdge.bath.ac.uk 
Telephone: 44-225-826826 

Genome reaearch 

CARY KOCHERT 
Botany Department 
UnJverslly oC Georgla 
2502 Plant Sc1ences BuUdlng 
Athens. CA 30602, USA 

Fax: 1 706542 1805 
E-mail : kochert@dogwood .botany.uga.edu 
Telephone: 1 706 542- 1830 

Re~cDeratloD/aenet1c tranaformaUOD 

CLAUDE FAUgUET (virology) 

Co·Dlrector 
InternaUonal Laboratory forTroplcal 

Agricultural Biolechnology 
(ILTAB)(l'SRI / ORSTOM 
10666 N. Torrey Ptnes Rd . 
La Jolla, CA 92037, USA 

Fax: 1 619 554 6330 
E-mail: iltab@scr!pps.edu 

Telephone: 1 619 554 2906 

Gene c1on.iug 

PJCHARD VlSSER 
(or supportlng member: M . Hughes) 

Ag.r1cultural Unlverslty Wagenlngen 
Department of Planl Breedlng 
P.O. 80x 386 
6700 AJ Wagenlngen . Nelherlands 

Fax: 31837083457 

Telex: NL 45015 
E-mall : Rlchard .Vlsser@USERS.PV.wAU.NL 

Telephone: 318370 82836 

Blotechnology AppllcaUons for 
Cass8va 

DioUe .tren 

BRYAN D. HARRlSON 
ScotUsh Crops Research InsUlute 
lnvergowne 
Dundee DD2 5DT. UK 

Fax: 44-382-562426 

Telephonc: 44-382-562731 



Ablotic .trea 

DAVID T. CU\RKSON 

Department of Agricultural SClences 
Unlverslty of Brtstol 
Institute of Arable Crops Research 

(AFRCl 
Long Ashton Research SlaUon 
Bristol BS 18 9AF. U K 

Fax: 44 275 394281 
Telephone: 44 275 392181 

Cyanogenesh 

MONlCA HUCHES 
(er supporUng membec N. Poulter) 
The Unlversity of Newcastle 
Department of Blechemlstry /GeneUcs 
Medlcal School 
Newcastle upon Tyne NE2 4HH, UK 

Fax: 44-91-222-7424 
Telex: 53654 
E-maU: M.A.Hughes@ncl.ac.uk 
Telephone: 44-91-222-7424 

Proce88lng, quallty, new products 

NICELPOULTER 
(ar supporung member: R. Vlsser) 

Natural Resources InsUlute (NRll 
Central Avenue 
Chalham MatiUme 
Kenl ME4 4TB. UK 

Fax: 44 634 880066/77 
Telex: 263907/8 LDN C 
E-mal!: nr1@ukc.ac.uk 
Telephone: 44634883740/88008 



PruORITIES FOR CASSAVA BIOTECHNOLOGY RESEARCH, 

1995-1996 

Where most 
important 

Tapies 

Biotechnology applications: Opportunities for 
cassava 

Asia. LAC' 

Asia. LAC 
Africa. LAC 

Global 

Global 

Starch quantlty and quality for di verse end uses 

Fermentation. biochemistry. and molecular 
genetics foro 

New product development 
Improved traditional products (texture, taste, 
nutritlonal value) 

Plant nutrient cycling efficlency 

Extended range and Increased productivlty In 
s uboptlmal envlronments: photosynthesls, 
enhanced mycorrhlza. blofertillzers. and water
and nutrient-use efficlency 

Biotechnology applications: Solving problems in 
cassava production and use 

Africa, LAC 

Africa. global 

Africa 

Africa 
Asia, LAC 

Integrated pest management. Includlng host/ 
pathogen-pest Interactlons 

Reslstance to Important viral dlseases 

Modifled cyanogen blochemistry to optlmlze rood 
sccurity 

Enhanced fermentatlon systems foro 
Cyanogen reduction 
Processlng-waste management 

• LAC = LaUn America and the Cartbbean. 



Where most 
lmportant 

Global 

Global 

Topies 

Postharvest deteooratlon 

Developrnent of true seed for cassava productlon 

Biotechnology tools: Genetíc improvement of cassava 

Global 

Global 

Global 

Global 

Global 

Global 

Improved plant regeneration systems 

Improved genetic transformatlon technlques 

Useful genes and gene promoters, characteozed 
and cloned 

Molecular genetlc rnap and Internatlonal 
genornlc database 

Molecular and cytolOgIcal characterlzatlon of 
Manihot genornes 

Technlques for regulatlon of r eproductlve 
blology (flowering. pollen conservatlon, haploid 
productlon, and apornlxis) 

Biotechnology tools: Conserving and exchanging 
Manihot genetíc diversity 

Afoca, LAC 

Global 

Global 

Disease dlagnostlc methods for clean germplasm 
transfer 

Cryopreservatlon for long-term conservatlon of 
genetJc diverslty 

TIssue culture for germplasrn conservatlon and 
micropropagatlon 



CBN serves an 
expanding group of 

international research 
and development 
workers, building 

bridges between them 
and cassava farmers 

and processors. 

Tbrougb new leaps of 
tbe imagination, aIi 

these participants in 
cassava research can 

find novel solutions to 
age-old problems. 



For more iriformation. contacr. 

LIHS FUeNAN!)() P.tMJ 

Cassava 
Biotechnology 
Network 
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