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MISSION REPORT

THE EASTERN AFRICA SORGHUM AND MILLET
COLLABORATIVE RESEARCH NETWORK

24 June - 05 July, 1990
Nairobi, Kenya

Taye Bezuneh, Director of Research
OAU/STRC - SAFGRAD, Ouagadougou, Burkina Faso

I. THE SEVENTH REGIONAL WORKSHOP OF EARSAM

Arrived in Nairobi and was received
Coordinator on workshop arrangements.

and briefed by the Network

Attended ttife inaugural activities and field tour at Kiboko
Station. This sub-station was developed jointly with Kenyan
Agricultural Research Institute (KARI) and ICRISAT to serve as
dryland station. There were about 150 guests representing
farmers from the region, KARI researchers, other government
officials representatives from ICRISAT/SADDC programme, SAFGRAD
etc. The Directors of KARI, OAU/IBAR; the Director General of
ICRISAT, representatives of Science and Technology and SAFGRAD's
Director of Research made remarks of their research cooperative
efforts in Kenya.

During the morning session, ten papers were presented. Four of
the papers were on millets research and production in the region.
Sorghum is grown in rainfed areas of Kenya on about 200,000 ha.
Recent government policy supports research and development on
dryland crops including sorghum and millet to be cultivated in
semi-arid regions which constitute 1^% of the land area in Kenya.
The network collaborative research projects to screen sorghum
genotypes for drought and Striga were reported by participants
from Sudan and Ethiopia. Some suitable varieties were
identified. Strioa regional yield trials was organized based on
collaborative research efforts of the EARSAM - network.

A review paper on genetic diversity and selection response in
sorghum improvement effort at ICRISAT seem to indicate of the
need for the continuous inflow of genetic material to broaden the
genetic base and to sustain increase in yield.



The activities of West and Central African Sorghum Network was
presented by the Coordinator, Dr. Melville D. Thomas. Based on
the interesting discussions that followed this paper, the
participants recommended occasional interactions and exchange of
information among NARS scientists and institutions working on
sorghum and millet improvement in Eastern and Western Africa.

During the afternoon session, EARSAM cooperative regionals were
discussed. The trials consists for^f low and intermediate
highlands. Sorghum trials were send ' to 17 locations of which
results were obtained from 60X of the sites. Finger millet
trials included of locations of which results of trials from 5
countries was received. Representatives of NARS in the region
expressed that regional trials are useful and may need to be
expanded. It was suggested that scientist to scientist
interactions should be facilitated to properly evaluate the
performance of regional trials.

During the morning session, eleven papers in plant protection
were read. Some progress was made on screening sorghum
cultivars resistant to covered smut, ergot, long smut and
panical diseases. The Ethiopian and Sudan programme did identify
promising lines of sorghum apparently resistant to Striqa. For
further evaluation, the network did start Striaa regional trials
in different ecological sites. Some of the papers also
discussed screening sorghum for stalk borer resistance and grain
storage losses and its control. The biological control of insect
pests and an: integrated approach to management of insect pests
was emphasized.

From the general discussion
following coniments were made:

of the plant protection papers, the

Striqa resistant lines of sorghum should be evaluated at
higher innoculum level in different field sites. The need
to bring together efforts of Striqa research in the region
in particular and in the African Continent at large was
stressed.

Crop loss assessment survey due to diseases and insects
including the' post harvest period was recommended.

Exchange of entomological and pathological research
methodology and ICRISATs assistance to NARS was commended.
Integrated pest management with minimum use of insecticides
was recommended.

Suggestion was made to adopt the regional disease screening
format being followed in SADDC/ICRISAT programme.



e) Ergot disease occurs in different altitudes due to
prevailing weather conditions. The Ethiopian and Rwandian
National research programmes have identified resistant lines
which may need to be further evaluated.

Agronomic research results on intercropping, fertilizer
requirements and seed production practices of sorghum and millet
were summarized. Marketing constraints and economic aspects of
sorghum production were also discussed. A follow up discussion
on the major related issues indicated :

Sorghum and cowpea intercropping
in Kenya.

gave good economic return

Gf'ain^sorghum production in Sudan under irrigation covers
close^two million ha. Although, Hageen Dura-1, an hybrid
gave high yield under irrigated condition, it has acceptance
problem by farmers. Furthermore, the production of food
grain is constrained since government policies to use
inputs-^ferti 1i zer) in Sudan and other countries is for cash
crops or major food crops (cotton, etc.K

Labour is the major constraint to food grain production also
in Eastern African region.

Global 2000 success in promoting maize and sorghum
production in Tanzania was noted. Concern was expressed of
the sustainabi1ity of the success beyond the project life.

The utilization aspect of sorghum and millet was considered. The
use as staple food, livestock feed, breweries etc. It was
reported that extraction rate of sorghum could vary from 40-
75%. Local or traditional cultivars tend to have low percentage
of extraction rate. Potential use of sorghum for industrial
breweries suggested the need for the development of suitable
varieties. It was reported that finger millet is highly priced
for its quality porriadge and being nutritions food for children
(as some experience showed in Kenya).

Towards the end of the morning session, the workshop participants
were briefed on the status of the Networks Strategic Plan. The
discussion focussed on the future research activities, training
programmes and increased role of NARS scientists and institutions
in the region in the coordination and management of networks.

Finally, four Working Groups in the area of sorghum and millet
improvement '(breeding), agronomic and farming system research,
crop protection and utilization were organized inorder to develop
relevant concpluaione and recommendations. The deliberations of



theWorkingGroupsarethesummarizedinAnnexes1,2,3and4

TheoutgoingchairmanoftheSteeringCommitteeofEARSAM
outlinedtheprocedureandguidelineforelectingnewmembersof
SCinparticularandimplementationofthenetworkprogrammein
general.BasedontherecommendationofSCmeetingthatwas
heldinSudan(1989),eachparticipatingcountrywasallowedto
nominatea'candidateforSCmembership.Afterlengthy
discussion,[thefollowingNARSScientistswereelectedasSC
members.

BARNABASN.MITARU,Secretary
CollegeofAgricultureandVerterinaryScience
UniversityofNairobi
P.O.Box29053
Kabete,"Venya
Tel.:592211Ext.244

592401

592141

M.ELHILUOMER,Member
AgriculturalResearchCorporation
WadMedani
Sudan

Tel.:431,432

TADESSEMULATU,Member
InstituteofAgriculturalResearch,Nazreth
lAR,P.O.Box436
Nazreth,;Ethiopia
Tel.:(02)112186
Telex.:21548lARET.

KABIROZENON,Member
ISABU

B.P.795

Bujumbura,Burundi

GAUDENSM.MITAWA,Chairman
AgriculturalResearchandTrainingInstitute,Tumbi
P.O.Box306

Tabora,Tanzania
Tel.:2431-Tabora'o
Telex.:47071TATTZ^<^co-



JOSEPH O.E. ORYOKOT, Member
Sorghum and Millets Unit
Serere Research Station
P.O. Soroti, Uganda
Tel.: 20621 Entebbe
Cable.: EXPERIMENT SOROTI

SEHENE CELESTIN, Member
ISAR Karama

B.P. 121,
Kigali, Rwanda

VARTAN GUIRAGOSSIAN, Member (Coordinator)
SAFGRAD/ICRISAT
P.O. Box 39063

Nairobi, Kenya
Telex.: 22795 ICSAT KE

The newly installed members
and B.N. Mitaru (Kenya), as
respectively. Among the
deliberated upon were:

1.0. Collaborative Resej

elected Ors G.M. Mitawa (Tanzania)
chairman and secretary of the SC
immediate issues that the committee

Only few progress reports of technical nature were received by
the Network Coordinator from Lead NARS centers. The committee
discussed the extent of fund that could be available during
1990/91. As reported earlier close to $3,500 is allocated for
each collaborative research support. The Coordinator suggested
this fund can be easily disbursed if the network could purchase
research supplies and minor equipments according to requests of
each NARS. Alternatively, the above allocation is transfered to
researcher concerned through the respective NARS Director of
Research.

2.0.

On breeding technique and data management is planned to take
place in Kenya in 1991. Participants for the course would be
from 8 countries in the region.



3.0.

PERSONS AND INSTITUTIONS CONTACTED

1.0. East and Southern Africa Farnmng Svst

I had the following discussion with Dr. P
CIMMYT Regional Economist. For the last two
taken the leadership to provide training in
research programmes and National Unviersities.
the activiti^es of the CIMMYT FSR programme inc
research, networking, assist universities to i
their curiculum and institutionalization of
national research and educational system.
Universities involved in FSR training are Make
Universities of Ethiopia and in Tanzania and
Zimbabwe, iPSR training at a regional level
University of Zimbabwe.

. Anandajayasekei;^nT^
decades CIMMYT has
FSR involving NARS

It was reported
lude collaborative
ntroduce FSR into

FSR with in the
Some of the

rere, Agricultural
the University of
is provided at the

Research - extension - administrative policy issues are also
addressed through specialized workshops. The network also
produces quartely bulletins, newsletters, and workshop
proceedings. Two technical workshops and a programme review
workshop are held each year.

Several donors and international organizations are involved in
the development of FSR in East and Southern Africa. For example,
FAO (through Swedish funding) is known to support FSR research
and developlment in Botswana, Kenya, Zambia and Tanzania.

The stage of FSR development in the region seem to suggest the
formal estatpl ihment of FSR Network in the East and Southern
African region. Rationale and objectives:

To broaden the scope of FSR in the region by coordinating
the efforts of national, bilateral and internationl
organizations engaged on-farm research and development;

To facilitate the exchange of technical information, based
on regional FSR data base that would be developed by the
network;

To enhance interactions
respective institutions;

among practioners and their

To serye as secretariat for all FSR networking activities
(workshops, training, publication of newsletters);



2.0.

To sustain NARS FSR activities in the region;

To enhance the development FSR curriculum and training at
Universities in the region.

:QMMENDATI0N ^
—

The realization of FSR Networks in East and Southern Africa
involves NARS and regional organizations in the region. It
is recommend that SAFGRAD and SACCAR take the initiative.
Committee comprised of CIMMYT, SACCAR and SAFGRAD could
elaborate a working document.

The working document prepared by the committee would be
presented at the annual FSR general workshop for discussion
and forrpal i zation of the network.

SAFGRAD and SACCAR will jointly solicit
Networks support.

donors for the FSR

Liaison office under OAU umbrella may be established to
coordinate networks activities, provide administrative and
logistic network services also to the other networks in the
region.

The USAID/SAFGRAD Senior Project Advisor and myself held special
meeting with Dr. Nene, inorder to streamline Sorghum and Millet
Networks activities in Eastern Africa.

General concern was expressed
Network activities. These include

how to strengthen the EARSAM

Hi)

Regional trials - As indicated by representatives of
NARS, there is urgent need to diversify the germplasm
of the cooperative trials along major stress production
factors i.e drought, Striqa etc. It was agreed that
this activity would also be pursued by ICRISAT regional
Sorghum Breeder.

Network scheme need to be emphazed inorder for the Lead
NARS centers fully participate in the generation and
evaluation of the germplasm.

Increased support and focus by the coordinator to
enhance finger millet research in the region.



It was agreed that the implementation of collaborative
research projects at Lead NARS centers would be pursued
by the Network Coordinator.

It was agreed that the Network Coordinator would
prepare Financial report of the Network for the next
SC. meeting.

The Coordinator would prepare network activity report
for SC. meetings

On behalf of :SAFGRAD, this office provides the political and
legal unbrelTa and diplomatic previllages for the EARSAM Network
in Kenya. The entire ICRISAT/SAFGRAD project in Kenya was also
provided office within the OAU facilities. The director
indicated that he was not happy the manner the Coordinator moved
the office -*to another site. After lengthy discussion on the
matter, the Director assured us that OAU-services to SAFGRAD
project (through his office) would continue. He, however,
stressed that the ICRISAT/SAFGRAD project legal presence in Kenya
being under OAU, it services should have been recognized. At
separate meeting, the Network Coordinator (Dr. Vartan) was
advised to amically resolve the issues promptly.

The Internat-Jonal Coordinator of SAFGRAD is advised to write a
letter of appreciation to the Director of OAU/IBAR indicating the
following points:

i) Ap[i)reciation of the services provided

ii) That SAFGRAD Project is of long term activity. The
diplomatic services provided under the auspices of
OAU/IBAR should continue.

iii) Being an OAU-project, the Director of IBAR represents
SAFGRAD in Kenya and likewise the Network Coordinator
should occasingly brief him on the project activities.

Itur

Dr. C. Ndiritu, Director of KARI was briefed on SAFGRAD
activities. ; It was pointed out that unlike, the previous years,



KARI Should actively participate in SAFGRAD project. The
Director suggested that all communication pertaining to
agricultural research, could be forwarded to KARI inorder to
facilitate the participation of Kenyans research administrators
and scientists in SAFGRAD. He pointed out that the SAFGRAD
project through EARSAM has been sensitive to the research needs
of the national programme. Large portion of Kenya being arid and
semi-arid, research on sorghum, millets, and on-grain legumes
suitable to dry sites is given much importance. A number of
scientists currently, are on training to improve the research
capabilities of KARI.

The Director further noted that, the ICRISAT/SAFGRAD project
being under the OAU/umbrella is the most preferred arrangement
compared to the other lARCs agreements in Kenya.

The International Coordinator of SAFGRAD is advised to send
letter of appreciation of the KARI support to EARSAM. Previous
reports of NARDs meeting and that of the Oversight Committee
Meeting deliberations, SAFGRAD Newsletters, and other relevant
publications should also be forwarded to KARI headquarters.

Mr. Rutto outlined the research mandate of KARI. It overs all
food, feed, fiber, animal, and vegetable crops research except
coffee and tea. Specialized laboratories such as special
services in plant protection, soil-water management, veterinary
services etc. The major research station have regional mandate.
Being one of the senior scientists that participated in EARSAM,-
Mr. Rutto is fully aware of the SAFGRAD activities. With regard
to food grain research, he suggested that SCO should facilitate
interactions, and exchange of technical informations among
scientists and institutions of East and Western Africa.

Mr. Andrew Kerr,
Dr. L. Navarro,

Agricultural Officer
Agr. Economist

The regional office at IDRC provides financial support to large
number of research projects including FSR. The officers of IDRC
were briefed on SAFGRAD networks both in West, and Eastern
Africa. Since IDRC has interest to assist in the formalizing the
FSR network in the region, the officers were also briefed on the
outcome of the previous discussion that I had with the CIMMYT
regional economist. Mr. Kerr indicated that his office would
like to be' kept informed on the follow-up action for the
establishingI the FSR network in the region.



The office is located at new premises. There are adequate office
and storage spaces. The meeting was attended by Dr. G. Kingma,
Senior Project Advisor SAFGRAD; Dr. S. ^ukuru, Principal
Regional Sorghum and ' Millet Breeder ICRISAT; Dr. Vartan
Gui ragossian,; Network Coordinator and Dr. Taye Bezuneh, Director
of Research, |SAFGRAD.

Issues discussed :
I

i) Sustaining good linkages with OAU/IBAR Office - The
Network Coordinator was advised to reconsile
administrative and related issues with the Director of
OAU/IBAR Office. It was stressed that the
ICRISAT/SAFGRAD activities in Kenya is under the
auspecies of OAU/IBAR office. Formal linkages should
be maintained.

iii)

Programme of visits for the
was discussed and finalized.

Network Appraisal Team-

Follow-up of the Recommendations of the Workshop. It
was suggested that the Coordinator should sort-out the
main points to be addressed during the next SC.
Meeting.

Progress report on Network Collaborative Research
projects. It was suggested that Network Coordinator to
pursue the matter and to prepare technical report at
the end of the current season.

We were received by Dr. Richad J. Edwards, Agricultural
Economist, USAID/REDSO, Eastern Africa. Dr. G. Kingma and myself
briefed him on the outcome of EARSAM workshop and how the SAFGRAD
Networks operate in West and Central Africa. He reported tha
REDSO is monitoring the activities of the following networks
largeley funded through USAID :



Bean CIAT

AFRINA ICRAF

Potato

Root and tubercrops -

PEST - Network ICIPE

CIMMYT

The oil crops network in Eastern Africa is financed by IDRC.

It was also reported that on-farm research activities with
emphasis on crop management is being developed at Egerton
College, in^Kenya through USAID financial support.

It is apparent that most of the above network are implemented
largely by the respective lARCs.

V. ' '



Annex

SORGHUM BREEDING GROUP

CONCLUSIONS AND RECOMMENDATIONS

EARSAM REGIONAL TRIALS AND PQLLOW UP

We recommend that

1. Genotypes selected from observation nurseries

grown^at appropriate locations should comprise
the entries for the Regional Yield Trial,-

2. Based on genotype performance and available
meteorological data the sorghum growing
environments should further be classified

3. Specialized nurseries (diseases, drought, insect,
etc) be organized when possible.

4. Interaction among NARS scientists with similar
• environments should be encouraged.

5k Wherever possible ocassional consultancy
should be provided by coordinators' or selected

: NARS scientists to regional yield trial

cooperators through on sight Visits.

6. NARS ought to be encouraged to taJke up steps
to move the better varieties to the farmers

, fields.



II. ORGANIZATION OF WORKSHOP

1, The network coodinator should elaborate the

purpose of the workshop, network accomplishments

and its research programme at the beginning

i
2; Emphasize specific topics (themes) for coverage

i at each workshop. These should form the lead
; papers with more presentation time.

3. Encourage more research papers and reduce the

number of overview or status papers.

4. Compile and circulate copies of summaries of

^ papers to be presented to improve level of tech
nical interactions. However regional trial

results should be circulated to cooperators and

not wait for proceedings.

5. Continue to encourage interregional and inter

national participation at workshops.

6. Structure the field visit in such a way that all

concerned could take advantage of it.



GUIDELINES FOR BREEDING EMPHASIS (PRIORITIES)

1. Encourage integration of other disciplines
(pathology, entomology, physiology^ into , .
breeding for sorghum improvement.

2. Provide further support for a targetted

and well-focused breeding project to

identify and incorporate striga resistance
in sorghum.

3. Emphasis should be placed on techniques
and concepts of breeding for grain mold/

• weathering, and drought resistance as well

as utilization of photosensitive material

and indigenous cultivars.

4. Adopt breeding strategies that give due

consideration to production under minimum

inputs (eg. fertilizer)

5. Recognize the need to develop experience in

breeding for seed parents and developmeHt

of hybrids.

6. Provide extra assistance from regional
program or elsewhere for millet as regional

expertise has not been sustained.



Annex 2

RECOMMENDATIONS OF THE^AGRQMQMY AND FARMING SYSTEM GROUP

1.0: On the organization of the workshop; quality and relevance of
of the papers presented.

l'llt;j' On the organization of the workshop:

Generally the organization of the workshop was good although
the following areas could be improved:

(a) Time allpcated for each paper was rather short,
more time should have.been given to each paper.
Furthermore, the time for the workshop was also
not enough.

(b) Organization ©f the order of presentation should be •
as follows:

(i) Breeding
(ii) Agronomy and farming systems and agro-climatology

(iii) Plant protection
(iv) Marketing and utilization
(v) Technology transfer

(c) Papers should be made available to participants before
the presentation so as to facilitate active discussion.

(d) There is need to invite a special guest speaker to
present a leading paper in each of the areas mentioned
in (b) above.

(e) Putting participants in a hotel is good but provisions
should be made for them to get access to town after
the meetings,

On quality of papers:

In general the quality of the papers was good although the
following observations were brought up:

(a) Papers should be related to actual research work done,
and data presented should be the highlights only.
Other information should be confined only to the
introduction.

(b) That tables which contain more data than possible to
discuss should be eliminated and visual aids should
only be used for the highlights of the presentation.



1*5j On Relevance of the papers to the workshop

Most of the papers were relevant.

l»4t On areas not fully carried

(a) that socio-economic aspects of sorghum and. millet should
have been given due emphasis as well as extention and
marketing.

i

(b) papei^s on water and soil management and mechanization
should be included-in the workshop.

(c) that experiences on technology transfer should be made
available to the workshop participants.

Future Strategies

On future strategies the following were suggested:

(a) Economists should be included in the research projects
at an early stage so that they can have an input in the
desi-gn process.

(b) That socio-economic surveys should be encouraged in the
region so that the technology generated is relevant to the
problems at the farm level.

(c) More on-farm research should be encouraged with the
participation of administration people, extensionists,
researchers and farmers.

(d) That agronomic packages which are passed to farmers should
be relevant and simple within the resource base of the
farmer.

(e) The following specific areas of research were identified
and recommended:

(i) Rotation and intercropping aspects for soil
improvement.

(ii) Water conservation and utilization efficiency
through using suitable cultivars of sorghum
and millet, water harvesting techniques, early
planting dates etc.

(iii) Crop physiology studies should be encouraged so as
to understand the mechanisms behind drought
tolerance and drought escape and also yield
advantages etc.

S3r%!S9
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3.0 On Training

3.l! That training beyond the level of researchers should be
encouraged to include extensionists and farmers through
field days.

3.2 That information dissemination within the region and between
the regional networks should be enchanced through visits and
publications such as newsletters and national journals.

0k
i'-

r'
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Annex 3

7TH EARSAM SORGHUM AND MILLETS WORKSHOP

CONCULUSIONS AND RECOMMENDATIONS

CROP PROTECTION GROUP

ORGANISATION OF THE WORKSHOP:

The workshop was well organised, well attended and the papers
presented diverse. The venue was good and the field trip
exposed participants to work in progress. We wish, however,
to note and suggest the following:-

1» Abstracts of presentations should be provided to participants
at the start ol each session.

2. Papers presented before a discussion were often too diverse
and so many, and this reduced the degree of involvement of
participants in the discussions.

3. A field trip be organised in the middle of the workshop to
ease the pressure and expose participants to work going on
in a,country.

4. Papers be grouped, presented and discussed on the basis of
subjects or themes covering all the problem areas.

5* Papers be received early and screened for relevance.

6. Papers'should reflect continuity and progress.

FUTURE STRATEGIES

1. Strategies already adopted be sustained through effective
programme support and coordination.

2.' Experts in the region be given due recognition and encouragement
by strengthening their programmes and involving them in
consultancy work.

3. Develop methodologies and initiate yield loss assessment
studies as a basis for prioritizing crop protection work.

.4. Strengthen work on host plant resistance through.germplasm
collection, and introduction and testing of promising materials
throughout the region.
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5. Initiate and support studies of plant virus diseases and
their vectors.

6. Study biotypes of important diseases of the region.

7. Work be started to develop integrated 'pest' management
and crop production packages for various cropping systems
and ecological zones.

ESTABLISHMENT OF HOTSPOTS

Hot spots should be established for rigorous testing of materials
that show promising levels of resistance to pests and disease;
With specific sites to be identified by host countries, the hot
spots could be established as follows:-

1. Downy, mildew

2. Striga

3.^ Viruses

4* Covered smuts

5. Ergot

6. Long Smut

7. Borer/ ;

- Tanzania and

- Sudan, Ethiopia

- Kenya and Uganda

- Somalia and Kenya

- Rwanda and Ethiopia

- Sudan and Burundi

o li ^
"• and AivcxJU/pv



Annex k

RElCOMMfiNDATiaNS BY DISCIPLINES

UriLIZATIOf GBOUP

• Recomiendation on papers and workshop organization.

. .1. Ttie group appreciates inclusion of utilization aspects in the

program. We would like to encoui^ge continuous recognition of

the role of utilization in sorghum and millet development.

-.2., Grouping of papers was satisfactory, however the tiiw allocated

for each paper was relatively short. We reccranend ttie following

for future workshops!-

(a) - A workshop then>e sliould be chosen and agreed uix)n in good

time.

(b) - Ihere is need for a few key papers addressing the thene and

these papers should be given 30 minutes.

(c) - Identical papers should be discussed imtiediately after presentation.

This is thought to inprove the subject matter discussion as

opposed to discussion of all papers at the end of session.

(d) - Papers should be distributed to the participants prior to

presentation but in case of higher expenditure, abstracts and

principal tables need to be provided.

2. Guidelines for future strategies on utilization.

2.1. . In sorghum and millet improvement programmes, there is a need for a

a multidisciplinary approach at the planning stages.

A fcxjd/feed system approach is strongly recommended. ; •This >should involv

collaboration with production, marketing and econanic inputs with a

view towards practical application for both industiy and amll-scale

uses.

l^cL • ilcA-o Vw,
CU-J,

- •O clcc^
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Collaborative studies in the region should be further encouraged

and irtproved to include exchange of visits, sanples and inforrotion

among the participating researchers.

In the spirit oX system appix)ach to the development oX sorghum and

millet in the region, we recanmend the consideration of utilization

discipline representation in the steering corrmittee.

"I** ' »» •nil"" •



LIST OF PARTICIPANTS

VARTAN GUIRAGOSSIAN

SAFGRftD/ICRISAT , ^
P.O. BOX 39063 ,
NAIROBI, KENYA ^

V. SUBRAMANIAN,
ICRISAT CENTER ,
PATANCHERU 502 32A (A.P.)
INDIA.

YILMA .KEBEDE,
NAZRET RESEARCH CENTER,'
P.O. BOX 436,
NAZRET, •ETHIOPIA.

A.G.T. BABIKER,
AGRICULTURAL RESEARCH CORPORATION,
P.O. BOX 126,
WAD MEDANl,
SUDAN,

SAEED M. FARAH,
AGRONOMY AND CROP PHYSIOLOGY SECTION,
GEZ1R1\ RESEARCH STATION,
P.O. BOX 126,
WAD MEDANl,
SUDAN.

ABD ELLATIL M. NOUR,
P.O. BOX 30,
MBITA,
KENYA.

CESAR AUGUSTUS GUVELE,
ARC, ECON. SECTION,
P.O. BOX 126,
WAD MEDANl,
SUDAN.

MR. STEPHEN ODHIAMBO,
MINISTRY OF SUPPLIES & MARKETING,
P.O. BOX 34889,
NAIROBI,
KENYA.

YAHIA M. ABDALLA

FOOD RESEARCH CENTER,
,P.O. BOX 213,
KHARTOUM , NORrm
SUDAN:.

SITT EL NAFAR M. BADI,
FOOD RESEARCH CENTER,
P.O. BOX 211.
KHARTOUM , NORTH
SUDAN.
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PAUL LODU 0URENG,
FOOD RESEARCH CENTER,
P.O. BOX 213,
KHARTOUM , "NoMl"
SUDAN.

aoSEPHINE P. DUMA,
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