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I. EXECUTIVE SUMMARY
 

The sixth year of implementation of the Western Sudan Agricultural
 

Research Project was characterized by both significant progress in the
 

research program and frustration in the planning and implementation of
 

activities related to the institutionalization of Project progress into a
 

permanent research capacity. USAID (See Appendix L for a list of WSARP
 

acronyms and abbreviations) and World Bank external reviews of the Project
 

were highly supportive of the research program. Despite the second
 

results from the 1984-85
consecutive year of severe drought, research 


season have identified several promising interventions with the potential
 

current
to positively impact production in the near future. Research in the 


year will take some of these interventions onto farmers' fields for
 

verification and initial dissemination under producer conditions, while
 

others will undergo refinement on-station or in researcher controlled
 

trials with producers.
 

Uncertainty about future support of the Project and the roles and
 

responsibilities of the various stakeholders beyond Project Year 6 became a
 

major constraint to Project planning and implementation during the year.
 

This was compounded- by a number of external events such as the change in
 

government and the drought with associated famine, which put unprecedented
 

demands on the donors and Government. A major result was the further delay
 

in completion of construction, which impacted all Project activities from
 

recruitment of Sudanese personnel to procurement and shipping.
 

The construction program was reviewed at the onset of Project Year 6,
 

and the recommendation was made that all stations be completed. Concerted
 

efforts were made by donors, the Government, Project Sudanese and contract
 

personnel, and the construction contractors themselves to resolve issues
 

and remove the constraints causing delays. Progress was made on many of
 

the issues prior to the change in government and to the famine
 

the latter
relief-associated transportation problems. However, because of 


the part of the
developments and continued management problems on 


construction contractors, it is apparent that the the previous scheduled
 

completion times will not be met. At this time, it appears feasible for El
 

Obeid to be completed before the end of the CID contract, with the Darfur
 

stations completed early in 1987.
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All long-term CID/WSU contract personnel, with the exception of the
 

Livestock Production Specialist and Agricultural Economist, departed from
 

Sudan during the past year. The latter two will continue until 31 December
 

1985. Both administrative positions and those of the Project Engineer and
 

Sr. Advisor to the Director GenerLl of the Agricultural Research
 

Corporation were terminated in April 1985 by USAID, although originally
 

scheduled to continue through the end of the contract. This was part of an
 

effort by USAID to focus Project activities on the research program.
 

Despite the hiring of local administrative personnel to fill the gap, the
 

resulting decrease in experienced personnel at a time of accelerated needs
 

for such personnel has resulted in a decrease in Project effectiveness.
 

Several short-term advisors served with the Project over the past
 

year, including specialists in facilities maintenance, farm machinery
 

maintenance and operations, marketing, water conservation, propagation of
 

hybrid sorghum, extension/technology transfer, seed storage and
 

propagation, and water resource management.
 

Year 6 marked the return of some of the Sudanese scientists from
 

training programs in the U.S. However, inadequate transitional time between
 

their arrival and the departure of technical assistance personnel resulted
 

in a loss of momentum in several critical areas. Long- and short-term
 

training programs continued over the past year, including the conduct of a
 

joint ARC/WSARP farming systems workshop at Wad Medani, in conjunction with
 

CIMMYT, Nairobi. Long-term training programs will all be completed
 

approximately on schedule. However, some of the trainees are not scheduled
 

to return until 1987.
 

Attention must be focused in the next few months on those activities
 

which are necessary to ensure continuity of the Project's research program
 

and its associated support requirements beyond December 1985. These include
 

appropriate levels of administrative and support personnel, including
 

engineering and maintenance staff, as well as scientific and technical
 

staff. The transition of the new facilities at El Obeid and the Darfur
 

stations, from the status of a construction program to that of operational
 

research stations, will require a coordinated effort by the participating
 

donors, the Project, and others as necessary.
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II. INTRODUCTION
 

The Sixth Annual Report is required by USAID and has been prepared by
 

Washington State University/Consortium for International Development in
 

cooperation with WSARP Management in Sudan. August 14, 1985 marked the end
 

6 of the WSARP and the end of the bulk of WSU/CID technical
of Year 


assistance activities. The CID contract has been extended until 31 December
 

1985 to allow for continitation of the research activities of the Animal
 

Production Specialist and Agricultural Economist, continuation of
 

construction supervision, conduct of various previously delayed short-term
 

advisory activities, completion of procurement activities, and related
 

home-office activities. All other CID U.S. technical assistance personnel
 

completed their Project service and returned to the U.S. during the latter
 

stages of Project Year 6.
 

Numerous events occurred during the past year which impacted Project
 

activities. Among the most important were the continuation of the drought
 

until June/July 1985, continued economic stresses, and the overthrow of the
 

long-time President Nimieri-led Government by the military in April 1985.
 

Despite the impact of these and other events, the Project's research and
 

construction programs made significant progress during the year. Both
 

progress and constraints will be described in latar sections.
 

Quarterly reports, prepared by the Deputy Project Director/ CID-WSU
 

Chief of Party and submitted to donors and the Government of Sudan, are
 

included as Appendix A of this report and constitute an integral part of
 

the report. The bod- of the report will summarize activities,
 

accomplishments, and issues of Project Year 6 and make recommendations
 

regarding Project needs in the future, both during and beyond, the tenure
 

of this technical assistance contract.
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III. 	PROJECT ST1ATEGY AND OVMZVM
 

An International Workshop on Agricultural Research and Development in
 

Sudan in late 1976, a Joint Team (U.S. and Sudanese) Review of Sudanese
 

Agricultural Needs in 1977, and an independent World Bank Study of
 

Agricultural Research Needs in Darfur and Kordofan in 1978 resulted in a
 

series of reports that emphasized the potential of the rainfed sector, and
 

specifically of Western Sudan, for contributing to the nation's economy.
 

These studies recommended that substantial changes be made in the planning,
 

conduct and evaluation of agricultural research 4n Sudan, including changes
 

in the structure and function of the Agricultural Research Corporation
 

(ARC) of Sudan. A major recommended component was the establishment of a
 

and test new
research infrastructure in Western Sudan which would develop 


production technologies for increasing production in the traditional
 

rainfed sector.
 

While the scope of the recommended changes exceeded that considered
 

acceptable and/or economically feasible by the ARC and potential donors,
 

consensus was reached on the importance of the establishing a research
 

capability for the traditional rainfed sector in the West. As a result,
 

agreements were signed between the Government of Sudan (GOS) and the
 

(WB) and between
International Development Agency (IDA) of the World Bank 


the GOS and the U.S. Agency for International Development (USAID) in 1978
 

which established the Western Sudan Agricultural Research Project 'WSARP).
 

These specific agreements defined the following mandates for WSARP:
 

1. 	 Establish an agricultural research capability in the
 

provinces of North and South Kordofan and North and South
 

Darfur (now the Kordofan and Darfur Regions).
 

2. 	 Establish research stations at four sites based upon soil
 

types/ecological zones and associated production systems
 

(Kadugli, El Obeid, Nyala and El Fasher) with the Ghazala
 

Gawazet station to be taken over at the end of Project year
 

three from the Western Savannah Development Corporation.
 

3. 	 Develc and implement an integrated research program, which
 
would aim to increase production by the traditional rainfed
 

producers of the West while preve iting and/or alleviating
 

degradation of the natural resource base.
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As a result, a technical assistance (TA) contract to implement
 

the AID funded WSARP activities was signed with the Consortium for
 

International Development (CID) in August, 1979. Washington State
 

University (WSU) was designated the lead university with primary
 

implementation responsibilities. Capital construction, and purchase
 

and operations of an aircraft was to be funded primarily by the
 

IDA/WB. USAID was to fund technical assistance, including commodity
 

procurement, the provision of architectural and engineering services
 

and training, with GOS contributing to both capital and operational
 

cozponents. Later, USAID also increased their commitment to include a
 

p;tion of the capital construction costs.
 

During the following six years, WSARP evolved in an iterative and
 

dynamic way into a functional research effort as evidenced by its
 

present status. The success of WSARP in achieving its' goals and
 

objectives has been influenced by a number of factors and events, only
 

some of which have been under the control of the Project, donors, the
 

ARC, and GOS. Throughout, however, the Project has been guided by a
 

strategy that has emphasized:
 

1. 	 The establishment and institutionalization of a research
 

infrastructure ini Darfur and Kordofan and a research program
 

emphasizing a systems approach to developing adoptable
 

production increasing technologies for traditional
 
producers.
 

2. 	 The improvement and/or prevention of degradation of the
 

natural resource base.
 

3. 	 The provision of information relevant to increasing
 

agricultural production and improving resource utilization
 
to policy makers.
 

4. 	 Improvement in the livelihood of the Sudanese people
 

resident in the West.
 

5. 	 Enhancement of the regional and national economies.
 

The research strategy institutionalized by WSARP stresses an
 

interdisciplinary systems approach which is producer-oriented, and
 

focuses on those crop and livestock enterprises and commodities which
 

have a comparative economic production advantage (i.e., sorghum,
 

sesame, millet, groundnuts and livestock). Research has focused on
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important production constraints where technical and/or management
 

production incrEases and
interventions can lead to both immediate 


of agricultural production improvements.
long-term sustainability 


Cooperative efforts between the ARC and Project scientists, WSARP and
 

(IARC's), and WSARP
the International Agricultural Research Centers 


and other Sudanese national and international organizations have 
been
 

emphasized. Information and technologies from the ARC, University of
 

Khartoum, the IARC's, (CIMMYT, ICRISAT, ILCA, ICARDA, AVRDC, ISNAR 
and
 

(CRSP's) and the

IITA), the Collaborative Research Support Projects 


to producers' needs. Thus,
Project's own findings have been adapted 


the WSARP research program is based upon Sudan's production needs and
 

utilizes the disciplinary capabilities and commodity expertise of
 

other cooperating institutions' scientists. The
WSARP, ARC and 


research program is production-oriented and, by keeping the producer
 

targets research to technologies and

foremost in consideration, 


be research
management practices which can and will adopted. The 


program also retains sufficient flexibility to meet evolving producer
 

needs and to seize opportunities to exploit comparative economic
 

production advantages when they become evident.
 

and other countries has demonstrated the
Research in Sudan 


necessity of testing potential interventions within the producers'
 

the rationale for establishing
environment and context. This was 


stations in four geographic locations by the original Project
 

planners. Such an approach still has validity. While the research
 

program has emphasized the traditional rainfed subsector, many
 

research results are also appropriate for the mechanized rainfed
 

subsector, as emphasized in a proposal submitted to USAID by the
 

in March 1985, defining potential activities
Project and CID/WSb 


beyond August, 1985.
 

The ARC has historically had a cadre of highly trained scientists
 

more recently, commodity specialization.
with both disciplinary and, 


However, a high percentage of resources for agricultural research in
 

been used to develop and test technologies under
the Sudan has 


are frequently nct
research station conditions, conditions which 


has stressed the concept that
appropriate for the producers. WSARP 


their scientists must have a direct responsibility for the adoption of
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improved technologies and practices. Thus, scientists work together
 

to prioritize research and emphasize technologies which have the
 

highest potential for adoption as well as technical feasibility under
 

present and projected future producer conditions. A foundation for
 

further long-term improvements is thereby established. WSARP research
 

program emphasis has been on adaptive research efforts through the
 

initiation of on-farm and in-herd trials.
 

This research approach can and should interrelate with other
 

activities of the ARC and with other organizations in a mutually
 

can be limited to those
beneficial way. On-station WSARP research 


activities which are in direct support of the adaptive research
 

program. Much so-called "basic" and "applied" research of a
 

disciplinary and commodity nature can be conducted more
 

central locations, such
cost-effectively at research stations in more 


as at ARC headquarters in Wad Medani or at the IARC's. Conversely,
 

feedback from the WSARP adaptive programs can assist the commodity and
 

disciplinary specialists in defining their own priorities. An example
 

is the identification by WSARP scientists of the need for deeper
 

rooted varieties of millet, groundnuts, and other crops, to access the
 

water now known to be available below the surface of the goz sands in
 

El Obeid. Identification and propagation of such varieties may require
 

extensive on-station trials over a long time span. Perhaps the
 

ultimate answer will include development of varieties with specific
 

root lengths, utilizing genetic engineering. While WSARP could not
 

afford to undertake such programs, feedback to ARC and the IARC's will
 

allow for incorporation of the need for specific root-lengths into
 

their research programs. Meanwhile, by utilizing root length an
as 


important evaluation criterion for testing and introduction of
 

existing improved varieties, WSARP may be able to impact production in
 

El Obeid in the immediate future.
 

Incorporation of the WSARP adaptive research approach into the
 

overall ARC system has begun, but additional time and effort is
 

required. Improved communication between ARC scientists and between
 

WSARP, ARC and other research entities will be necessary to develop
 

full complementarity between basic, applied and adaptive research
 

efforts.
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The Project has recognized the importance of effective
 

research-extension linkages and has sought to capitalize on the
 

capacities to disseminate successful technologies, an
producers' own 


limited.
especially important mechanism where extension resources are 


In this regard alternative dissemination mechanisms through marketing
 

are being explored.
channels, community leaders and other linkages 


The WSARP and its strategy for agricultural research has been
 

World Bank sub-Saharan African development
consistent with AID and 


present "Plan for Supporting
strategies, as well as to the 


Research and Faculties of Agriculture in Africa,"
Agricultural 


especially in the areas of:
 

(1) 	Institution development;
 

(2) 	Human resource development;
 

(3) 	Technology development and transfer;
 

(4) 	Networking, including close working relationships with
 

the IARC's and other national and local organizations;
 

and
 

(5) 	Concentration of efforts in countries with high
 

agricultural potential, such as Sudan.
 

WSARP's institutionalization within the ARC and its
 

sustainability, given the present economic environment of the Sudan
 

will require long-term support and efforts. Significant progress has
 

been made by the Project in spite oi: (1) many changes in personnel
 

in all the associated organizations and some consequent changes in
 

priorities and strategies; (2) the 1983-1985 drought; and (3) an
 

unstable economic and political climate. Nevertheless, the dedication
 

the
and efforts of both the Sudanese and U.S. staff have enabled 


Project to achieve many of its objectives. However, relevant
 

organizations and individuals must not allow the programmatic momentum
 

If such occurs, a negative impact on the consolidation of
to stop. 


present progress and on future success possible through building on
 

The research approach is sound and the
this foundation would result. 


a reality. This
establishment of a research capability in the West is 


capability needs to be consolidated and fine-tuned to address the
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operational environment of the

evolving needs and the economic and 


Sudan, the ARC and the Kordofan and Darfur Regions.
 

impact of WSARP
If the successful sta.t can 	be sustained, the 


in terms of technologies generated
should go far beyond Sudan, both 


and/or tested, and as a model for adaptive research programs for
 

sub-Saharan Africa.
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IV. pLANNI-G, MONITORING AND EVALUATION
 

The WSARP has a number of planning, monitoring and evaluation
 

systems and mechanisms in place. (See ARC/WSARP Fifth Annual Report,
 

Specific
February 1985, WSARP Publication No. 33, for details.) 


activities during the current Project year were as follows:
 

Donors
 

Ms. E.S.F. Martella (USAID Project Officer), USAID Khartoum
 

Director W.R. Brown, and incoming Agricultural Officer Dr. Ken Lyvers,
 

who arrived in-country in late March, interacted with Project,
 

contractor and World Bank representatives throughout the year.
 

the interactions with contractor representatives
Results of some of 


are indicated under "CID/WSU" below.
 

A formal review of WSARP and other agricultural research in the
 

rainfed sector of Sudan, commissioned by Dr. Brown for July-August
 

1985, was completed and the final report accepted by USAID in October
 

1984. This report was highly supportive of Project activities to date
 

and of its potential for future contribution to Sudan's agricultural
 

development. This report is included as Appendix B.
 

A formal review of the construction program was carried out by
 

to 15 December, 1985. Reviewers
USAID evaluators from 3 November 


a
concluded that the quality of construction was high and that with 


concerted effort by donors, Project and both technical assistance and
 

construction concractor personnel, completion of construction within a
 

recommended that
reasonable period was possible. The report 


(See Section V. "Construction and
construction continue at all sites. 


Facility Development" for additional discussion.)
 

Personnel in AID, Washington D.C. also monitored Project progress
 

and issues during the past year.
 

World Bank representatives, Mr. Stuart Marples (Washington D.C.),
 

Ms. Ingrid Foik (Khartoum), and others continued to monitor Project
 

progress and interacted with USAID/Khartoum, AID/Washington, with
 

Project and with contractor personnel on numerous occasions throughout
 

the past year.
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CID/WSU
 

The disparity between the termination of technical assistance
 

under the CID contract (14 August 1985), the PACD (final USAID Project
 

the WB/IDA loan agreement
termination date) of 14 August 1987, and 


1985 has remained a planning and
termination date of 31 December 


concern to CID/WSU. Without a clear definition of what
monitoring 


funds can be spent for what purposes within specific time-frames,
 

scheduling and planning of Project activities have remained difficult.
 

At the request of USAID, Khartoum, WSU Coordinator Dr. Jan Noel
 

for the USAID research review by Drs.
served as a resource person 


Gotsch and Wright that ended in early Project Year Six. This trip to
 

combined with other CID/WSU monitoring activities. Deputy
Sudan was 


J.B. Henson and CID Deputy Executive Director, Dr.
Coordinator Dr. 


Jean R. Kearns and Senior architect Mr. Joachim Grube served as
 

resource persons for the USAID construction review in October-December
 

1984.
 

In January 1985, Dr. Noel returned to Sudan to discuss potential
 

to
extension of the technical assistance contract beyond August 1985, 


monitor a number of Project activities and to assist in the planning
 

in Wad
and conduct of the ARC/WSARP CIMMYT Farming Systems Workshop 


the
During this visit, USAID proposed; 1) that three of
Medani. 


current technical assi?tance positions be eliminated prior to the end
 

of the current contract, and 2) that CID/WSU submit a formal proposal
 

for extension of research technical assistance beyond August 1985.
 

At the request of USAID, CID Executive director Dr. John Fischer
 

Dr. Noel traveled to Sudan in February 1985 to discuss the
and 


proposed extension of CID technical assistance beyond August 1985 and
 

deletion of the positions of CID/WSU Administrative
the proposed 


General, ARC and Project
Officer, Senior Advisor to the Director 


Engineer. Despite strong statements by both the Project Director and
 

the positions
CID/WSU representatives that the proposed deletions of 


would have negative impacts on the program, the decision was made by
 

USAID to terminate the positions. It was agreed by all parties that
 

due any deficiency of performance by the
the termination was not to 


persons occupying the positions. USAID/Khartoum and USAID/Sanaa and
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USAID/Nairobi subsequently offered and/or approved positions 
for each
 
of the involved individuals. 
 As a related result, a fourth position,
 
that of Associate Administrative Officer, was also effectively
 
terminated, as the individual occupying this position 
was the spouse
 

of the Project Engineer.
 

In initial discussions during this visit between Drs. Fischer and
 
Noel and USAID, it was indicated that extension of all research­
related technical assistance positions (Livestock, Economics,
 
Agronomy, and Soil/Water) would be made until December 1985, to ensure
 
continuity of research program activities through the 1985 growing
 
season. A decision was subsequently made by USAID during the latter
 
stages of the visit that this continuation of technical assistance
 
personnel would be limited to two of the CID/WSU personnel, Drs. Cook
 

(Livestock Production Specialist) and Gillard-Byers (Economist).
 
Subsequently, each of the remaining CID/WSU technical assistants
 

was approached individually by USAID to ascertain whether they would
 

accept a direct personal services contract with USAID for an
 
additional 2 year period. To date, none of the CID/WSU technical
 
assistants have accepted USAID's 
offer, and all have returned to the
 

U.S.
 

Deputy Coordinator Ms. Genevieve Smith traveled to Sudan in late
 
March 1985 to assist in the transition between the departing
 

administrative personnel and the identification and training of
 

in-country replacements.
 

Project/ARC
 

During Project Year 6, the Director General of ARC, Dr. Mohamed
 
Bakheit Saaed, departed his position 
to become head of the Farming
 

Systems Training Program at ICARDA, Aleppo, Syria. 
 After a lengthy
 
interim period, his successor, Dr. Hassan Khalifa, formerly Deputy
 

Director General for Programs, ARC, was formally named Director
as 

General. In the interim, Dr. Hassan Khalifa and 
Dr. Osman Gameel,
 
Deputy Director for Finance and Administration, alternated as Acting
 
DG. ARC monitoring was therefore shared by the above individuals.
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Project internal planning, monitoring and evaluation mechanisms
 

utilizing the WSARP Station Research and Systems Research Committees
 

continued to function. The WSARP Advisory Committee also met on
 

schedule this year to plan, review and approve the research plans for
 

1985/86.
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V. 	 CONSTRUCTION AND FACILITIES DEViILOFMENT 

A. 	 MAJOR CONSTRUCTION CONTRACT
 

As indicated above, a USAID evaluation (Value Engineering Stud')
 

of the construction program was performed from 
3 November to 15
 

December 1984. The Burns 
and McDonnell Value Engineering (VE) team,
 

consisting of Rod D. Staker and Gary Robertson, reviewed existing
 

documentation, interviewed key people associated with the Project and
 

toured the Project construction sites. It is noteworthy that the time
 

demands on Project and A/E personnel during this six week period were
 

heavy. Findings of the VE team are summarized below:
 

1. 	 Quality of construction was good.
 

2. 	 The Sudanese construction contractor had not adequately
 
planned and scheduled construction activities, despite
 
repeated requests and assistance from the Grube-Zimmer
 
(supervisory CID Architectural and Engineering firm)
 
representatives. 
Many of the delays were, however, the
 
result of factors beyond contractor control. The team
 
recommended that additional monitoring mechanisms be
 
implemented so that funding agencies as 
well as WSARP and
 
the Supervising Architect can provide improved assistance to
 
resolve bottlenecks.
 

3. 	 Delayed procurement, logistic problems, and a shortage of
 
construction contractor personnel have resulted in delays.
 

4. 	 Based on the status of construction and material purchased,
 
only a limited amount of cost savings would result from
 
terminating any elements of the facilities remaining tu be
 
constructed.
 

5. 	 Termination of the El Khidir/Deraige contract was not
 
recommended as it would result in neither time nor cost
 
savings. Financial incentives to speed up completion could
 
be explored by donors and the Project, but enforcement of
 
financial disincentives (liquidated damages, withholding
 
payments, etc.) were likely to negatively impact contractor
 
performance.
 

6. 	 Additional mechanisms to improve the contractors' cash flow
 
situation were recommended.
 

7. 	 No construction cost overruns were projected, but additional
 
A/E and resident site supervision costs will be incurred.
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8. 	 The importance of settling the economic dislocation claim
 
was stressed.
 

9. 	 With alleviation of present bottlenecks and if no additional
 
problems are encountered, projected completion times were
 
estimated as 1 May 1985 for Khartoum North, 1 October 1985
 
for El Obeid and I April 1986 for Ghazala Gawazet and El
 
Fasher.
 

In general, the above findings were consistent with those of
 

Grube-Zimmer in its previous regular monitoring reports to the Project
 

and donors. However, in December, Grube-Zimmer felt that completion
 

of the Darfur stations was possible considerably before the VE team
 

estimates, if settlement of the outstanding issues was achieved. Mr.
 

Henry Bergman, Grube-Zimmer Supervising Architect, has implemented an
 

increased level of formal monitoring as per the above recommendations.
 

(See Appendix C for additional details and references.)
 

Acceleration of construction activities was achieved in early- to
 

mid-Project Year 6. However, subsequent delays have occurred
 

associated with the change in government in early April, by logistics
 

problems associated with the unprecedented demand for transport for
 

drought-related relief commodity shipment; and currently, transport
 

problems associated with the early and very heavy rains. Statils of
 

the construction program is as follows:
 

Khartoum North - With the exception of finalizing the air cooling
 

system, construction is essentially complete, and the Project has
 

now moved into the facilities. Certificate of Completion will be
 

issued at the time the cooling system is completed, and the
 

maintenance period will commence at that time.
 

El Obeid - After a long period of delays due to drought-related 

water shortages and a ban on the use of water for construction, 

the local materials situation is easing. Cement and paint are 

still in short supply pending release of new price structures. 

Most imported materials are now on-site, aJLhough there are still 

delays in the on-site arrival of materials. Delays of up to 4 

months were encountered in moving imported materials from Port 

Sudan to El Obeid, from the massive transportation demands of the 

15
 



food relief efforts. More recently, railroad disruption and
 

heavy rains have resulted in
impassable roads because of 


additional delays.
 

El Fasher - Construction at El Fasher, which had progressed well
 

in the early and middle portions of the year, has been virtually
 

three months due to shortages of
at a standstill for the past 


imported materials on-site. Loss of the Resident Engineer at both
 

El Fasher and Ghazala Gawazet hampered monitoring during the
 

year. Paving of the roads and parking areas is completed, and the
 

ouality of work remains high. However, completion will be delayed
 

due to the delayed arrival of imported materials, many of which
 

to El Fasher
are currently in Ghazala Gawazet awaiting shipment 


in September upon the reopening of the rain-closed roads.
 

at Ghazala Gawazet has closely
Ghazala Gawazet - Progress 

paralleled that at El Fasher. Lack of imported materials on-site 

remains the biggest concern, although the local materials 

situation has been better than at El Obeid, because of adequate
 

water availability. Seven railway wagons of imported materials
 

arrived in mid-August, and work will be able to continue at a
 

remains high, but
accelerated rate. Quality of workmanship 


delayed procurement and shipment of materials, handled by the
 

Joint Venture office in Khartoum, has
construction contractors' 


hampered progress. The performance of the Chinese subcontractor
 

high caliber, although manpower has been
has continued to be of 


decreased during the year by illness at the Ghazala Gawazet site.
 

An agreement has finally been reached regarding the Economic
 

Dislocation Settlement, implementation of which should assist the
 

The timeliness of USAID
contractor with the cash flow situation. 


construction payments has been greatly improved during the past year.
 

The contractor continues to encounter delays in receipt of IDA funds.
 

Major concerns which remain are the lack of arrival on site of
 

the imported materials, lack of adequate contractor operating capital,
 

liquidated damages
finalization of the devaluation settlement and 
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issues, and the need for Resident Engineer supervision at both Ghazala
 

Gawazet and El Fasher.
 

Senior Architect Joachim Grube and Dr. 
Noel will visit Sudan in
 

early September to address the status of the construction program and
 

related issues with in-country Project and donor personnel.
 

For additional details, see Appendix A (Quarterly Reports) and
 

Appendix C (Construction/Force Account) and Appendix 1.4.
 

B. FORCE ACCOUNT
 

Force Account activities for the Kadugli station were
 

completed during the past year, and planning and 
implementation
 

focused on the El Obeid station. Project Engineer Dr. David Higgins'
 

position was terminated by USAID effective 15 April. After a brief
 
period of overlap, the duties of the Project Engineer were assumed by
 

Syd. Shawgi Amin. 
 Details of the Force Account activities are
 

included in the individual Quarterly Reports in Appendix A and in
 

Appendix C.
 

Major outstanding Force Account needs include the provision of an
 
adequate backup water supply at El Obeid; the construction of crop and
 

livestock support facilities, including a water distribution system,
 
at the El Obeid research farm site; and development of an all weather
 

air strip at Ghazala Gawazet. The major constraint to Force Account
 
progress remains the timely provision of manpower resources and, to a
 

lesser extent, transportation.
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VI. STAlING AND TRAINING 

A. SUDANESE SCIENTIFIC, ADMINISTRATIVE AND SUPPORT STAFF
 

Staff projections have been revised a number of 
times since the
 

initiation of Project planning activities in 1979, based upon
 

clarification of Project needs and time-frames. 
 While the Project has
 

continued to fill positions over 
the past year, full staffing at El
 

Obeid is contingent upon completion of construction. Likewise, the
 
Project has long recognized that staffing at Ghazala Gawazet and El
 

Fasher was extremely important and would require adequate facilities
 

and lead time for staffing and planning. However, the uncertain
 

nature and level of support to be provided to the Darfur stations has
 
severely constrained efforts to recruit staff. Current 
staffing
 

progress, issues, and constraints include the following:
 

1. At Kadugli, deficiency in scientific staff is now present due
 
to the departure of four of the six U.S. staff and the 
Sudanese
 

economist, and to the fact that Sudanese staff in training have not
 

yet returned to fill these vacancies. Having a sufficient number of
 
adequately trained technicians available for Project activities
 

remains a problem, especially in the plant sciences. The lack of a
 
sufficient cadre of skilled physical plant and vehicle maintenance
 

personnel remains a critical staffing shortage, which was exacerbated
 

by the termination of the TA vehicle maintenance officer position in
 

mid-August. A lack of skilled secretarial assistance, especially for
 

the preparation of English language documentation, continues to be a
 

problem.
 

2. At El Obeid, increased numbers of Sudanese scientists have
 

arrived on site (See C. below). An ARC scientist has recently been
 

identified to operate the agronomy/soils laboratory at El Obeid, but
 

has not yet joined the Project. The U.S. Soil-Water Specialist
 

finished his tour and returned to the U.S. 
 The Project Librarian has
 

returned to the Project after completing short-term training 
in the
 

U.S. and various other administrative and support staff have been
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hired. A Senior Maintenance 
Engineer has been identified, but
 
arrangements for his secondment from the NAW have not been finalized.
 
The projected staffing patterns for technicians, administrative
 
personnel 
and skilled workers have not yet been reached, pending
 
completion of the 
station and movement of Project Headquarters to El
 

Obeid.
 

3. 
At El Fasher and Ghazala Gawazet, it has not been possible to
 
effectively staff for the Darfur stations during the past year due to
 
incomplete facilities and questions posed by 
the Mission regarding
 
support. At this time it appears that 
support will be provided to
 
these stations via a cooperative agreement with the WSDC and funded by
 
WB/IDA. The loss of the Site Engineer at these sites during the past
 
year also remains a concern.
 

4. The Project Engineer, Syd. Shawgi Amin, 
has functioned in
 
support of Force Account and other engineering activities since early
 
March. Since this position is currently funded from the CID ES Trust
 
Account, mechanisms for continuation of his activities beyond December
 

must addressed.
 

5. Staffing requirements for the Project Support/ARC 
Liaison
 
Office at Shambat after the move to El Obeid have not yet 
been
 

finalized.
 

Senior Project personnel (including selected cooperating and
 
non-senior personnel) and 
a personnel listing of additional Sudanese
 

staff are listed in Appendix D.
 

B. TECHNICAL ASSISTANCE PERSONNEL
 

The following Technical Assistance Personnel completed their 
tours of duty as scheduled during Project year six: 
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1) 	 Ms. Barbara 
 Michael, Research Associate; Anthropology,
 

(Kadugli), departed on 8 October 1984 after a two year tour;
 

2) Dr. Trent Bunderson, Range Ecologist (Kadugli), departed 
on
 

17 April 1985 after a four and one-half years;
 

3) Mr. John Hannum, Chief Administrative Officer, (Khartoum),
 

departed on 14 April 1985 after a two year tour;
 

4) 	 Dr. Lalit Arya, Soil and Water Specialist, (El Obeid),
 

departed on 23 July 1985 after 
a two year tour;
 

5) Dr. Tsegazeab Woldetatios, 
Production Systems Agronomist,
 

(Kadugli), departed on 14 July 1985 after 13 months;
 

6) 	 Dr. LeMoyne Hogan, 
 Deputy Project Director and
 
Chief-of-Party, (Khartoum-Kadugli), departed after 


months;
 

7) 	 Mr. Anthony Cenidoza, Vehicle Maintenance Engineer
 

(Khartoum) completed his duties 
in August 1985 after nearly
 

four years; and
 

8) Ms. Perlita Sulit, Senior Secretary, departed in March after
 

over 	2 years.
 

In addition, Dr. 
James J. Riley, Senior Advisor to the Director
 

General, ARC (Khartoum) and Dr. David T. Higgins, Project Engineer
 

(Khartoum), terminated their WSARP 
tours on 15 April 1985 instead of
 
the scheduled 
date of 15 August 1985. This was a termination
 

requested by USAID under the contractual clause entitled "termination
 

for the convenience of the government." USAID indicated that this was
 

part of an effort to limit 
technical assistance to those positions
 

directly involved with the conduct of 
research and in no way implied
 

any lack of satisfactory performance 
on the part of the individuals
 

terminated. Dr. Higgins had a brief period of overlap with Mr. Shawgi,
 
who has assumed the 
duties of the Project Engineer. The duties of
 
Senior Research Advisor to the Director General have not yet been
 

assumed by other Project or ARC personnel. Dr. Higgins departed from
 

Sudan on April 15, while Dr. Riley remained in country and served as a
 
special consultant to USAID 
on water management issues in Western
 

Sudan.
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Scientific personnel remaining in Sudan at the 
end of Project
 
Year 6 include Dr. Richard Cook (Livestock Production Specialist and
 
U.S. Chief of Party) and Dr. Thomas Gillard-Byers (Agricultural
 

Economist) both located in Kadugli. In locally
addition, hired
 
expatriates, Mr. Steven A. Horton and Mr. Ben Arejola 
were hired in
 
April and May to replace departing Administrative Officer John Hannum
 
and Associate Administrative Officer Ms. 
Shirley Higgins (the latter
 
departed post with her husband Dr. 
Higgins in April). At this
 
writing, 
it appears that Mr. Arejola may soon be departing the
 
Project, and a replacement will have to be sought to assist in the
 

materials of incoming
clearing and control the commodities and
 
equipment. Ms. Dolly Reynolds was hired as 
Project Senior Secretary in
 
March and resigned in June. She has been replaced by Mr. Arnel Cruz
 

Montoya.
 

The remaining CID/WSU Technical Assistance Staff (the two
 
scientists at Kadugli and the locally hired administrators in
 
Khartoum) will continue 
through the remainder of the CID contract,
 
which terminates 31 December 1985. 
 A total of 114.5 person months of
 
long-term technical assistance has therefore been provided during Year
 
6. Projected totals for long-term field technical assistance in Year
 
7 include 9 person months of scientific expatriate technical
 
assistance and approximately 9 months of administrative local hire
 
technical assistance. A summary of CID/WSU staffing 
is included in
 

Appendix D.
 

Short-term technical assistance 
advisors are indicated under
 

Section VII. below and in Appendix F.
 

C. TRAINING
 

Dr. Hassan Osman Ahmed El Awad completed his Ph.D. studies in
 
agronomy at the University of California at Riverside during the past
 
year and arrived in Khartoum on 10 November 1984. He assumed duties at
 
El Obeid in early 1985. Mr. Babiker Abdalla Ibrahim completed his
 
Master of 
 Science Degree in Soil Science at Washington State
 
University in January of 1985 and has 
assumed his duties at the El
 
Obeid research station. Mr. Mohamed Mukhtar Sadek Bilal also
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completed an M.S. Degree at the University of Gezira (not funded by
 

the Project) and is now in the forestry research section at El Obeid.
 

Two trainees, Mr. Tigani M. El Amin and Ahmed El 
Wakeel, were in
 

Sudan during Project year 
6 to conduct their field research. Both
 

completed their research activities and returned the the U.S. 
to
 

complete their dissertation preparation during the year.
 

While it appears that all long-term training will be completed as
 

scheduled, it is noteworthy that all 
personnel will not be back in
 

Sudan until August 1987. 
This, combined with the absence of technical
 

assistance and/or seconded personnel has had, and will 
continue to
 

have, a negative impact the research program. A summary of the status
 

of long-term trainees is included as 
Appendix E.
 

Other WSARP scientists completed short-term, non-degree training
 

programs and attended conferences and workshops in various parts of
 

the world. 
 Mr. Osman Abdalla Mohamed, Assistant Director for
 

Administration, completed a two-month intensive training 
course at
 
Washington State University in administration and management from 14
 

June to 19 July 1985. Mr. Mekki Mohammed Al Eid completed an
 

intensive, short-term, non-degree training program in library
 

management at Washington State University from 1 June 
to 19 July,
 

1985. Mr. Mohamed Abu Sabah, Social Scientist at Kadugli, attended
 

the second half of the Farming Systems Diagnostic workshop at the
 

University of Zimbabwe September 5 through September 17, 
1984. Dr.
 

Osman Adam Osman, Horticulturalist 
at El Obeid, attended the 11th
 

African Horticultural Symposium in Cairo from December 9 to 
16. Dr.
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Dr. Ibrahim Ahmed Babiker, Dr. 
M. Saeed Ali, and USAID Agricultural
 

Officer Mr. Ken Lyvers.
 

The question of extension of the GOS approval for trainees whose
 

programs have taken in 
excess of five years total remains an issue.
 

The Project has been able to obtain individual exceptions for affected
 

Project students 
to date, but three WSARP students now completing
 

Ph.D. programs in the U.S. may be potentially affected by this new
 

government regulation.
 

D. WORKSHOPS
 

The Project and CIMMYT co-sponsored a Farming Systems Workshop in
 
Wad Medani, January 19 through 24, 1985. The workshop was attended by
 

WSARP, ARC, GTZ, University of Gezira scientists as well 
as those from
 
other organizations. Dr. Michael Collinson, CIMNYT, Nairobi; Dr. Ed
 

Reeves, Morehead State University; Dr. Fred Palmer, CIMMYT, Mexico;
 

and Dr. Guido Grissel, ILCA, Addis Ababa, Ethiopia, served as
 

instructors. 
The program and participants are included under Appendix 

A (Quarterly Reports - January 1, 1985 Marchto 31, 1985). The 

workshop proved especially valuable in continuing dialogue between 

ARC, WSARP and other cooperating agencies and organizations regarding
 

potential roles of the adaptive research focus of 
farming systems and
 
how it might best be integrated with the commodity and discipline
 

research performed at research stations by ARC, the IARC's and
 

elsewhere.
 

WSARP scientists Dr. Babo Fadlalla and Dr. Richard Cook presented
 

papers at the ICARDA/IDRC workshop on "Livestock on 
Farm Trials" in
 

Allepo, Syria in March of 1985.
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VII. SHORT-TERM ADVISORS AND VISITORS
 

During the current report period, 11 short-term advisors spent
 

time on the Project. The total number of ST person-months funded
 

under the CID contract during the life of the Project is now 36,
 

although the total number of person-months of short-term advisors,
 

including those funded partially or wholly by other sources, is much
 

higher. As in the past, several of these advisors were made available
 

to the Project at no or limited expense to the Project. The majority
 

of these have been provided by the WSU Memorandum of Understanding
 

Program Support Grant and/or from WSU resources. During the past year,
 

the University of Arizona Strengthening Grant, and Bean/Cowpea CRSP
 

also provided some of the support for Dr. Cluff and Dr. Hall,
 

respectively. A list of the consultants during the past year is
 

included as Appendix F.
 

In addition to the above mentioned short-term advisors, a large
 

number of individual visited and/or consulted with the Project during
 

the past year. These visitors and their activities are included under
 

the section "Consultant and Visitors" in the individual Quarterly
 

Reports in Appendix A.
 

Several of the short-term advisors scheduled for Project Year 6
 

were delayed pending completion of the stations. These include a
 

Library Specialist, a Station Development Specialist, and a Scientific
 

Equipment Operations and Maintenance Specialist. These plus a Computer
 

Training Specialist and administrative personnel for activities 

associated with contract closedown are tentatively scheduled for 

Sepcember-December 1985. 
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VIII.RESARCH PROGRAM 

A. OVERVIEW
 

The WSARP research program during the report period included
 

and planning and
finalization of activities for the 1984-85 season 


The program itself
implementation of the 1985-1986 research program. 


has become increasingly focused as research results have enabled the
 

Project to identify high priority areas of research and move
 

interventions showing a high potential of adoption from the station
 

has clearly
onto producer's fields. Because WSARP research to date 


of defining research needs and
demonstrated the importance 


of the producers, the
interventions based on the production systems 


research program continues to be organized along systems lines.
 

on the sedentary production system and the
Emphasis to date has been 


South Kordofan. In
transhumant production system in North and 


addition, preliminary reconnaissance surveys on the economically
 

important sheep production systems, primarily nomadic in nature, in
 

North Kordofan have been conducted.
 

A Preliminary WSARP Research Strategy for the Darfur Region was
 

on research results
also prepared during the current year. It builds 


the WSARP Production
from the Kordofan Region and will also utilize 


Systems approach. The research strategy emphasizes collaboration with
 

the Jebel Marra
the Western Savanna Development Corporation (WSDC), 


Rural Development Project (JMRDP), and others working in the Darfur
 

Region. It is expected that funding for the WSARP Darfur research
 

program will be obtained from IDA/WB in association with the WSDC.
 

B. 1984-85 RESEARCH PROGRAM RESULTS
 

1. KADUGLI
 

The Kadugli Station has focused its research 	program on the two
 

The first of these
predominate production systems in South Kordofan. 


is the traditional sedentary system of the Nuba Mountain area, and
 

here, research efforts have been directed at exploiting the potential
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for development of an integrated, mixed-farming production system.
 
An interdisciplinary research program, utilizing both 
on-station and
 
on-fatm trials, has focused on: 
(1) testing new and improved varieties
 
and identifying improved cultural practices for sorghum, sesame, 
and
 
cowpeas, the principal crops grown in the area; 
(2) examining new and
 
improved dual-purpose legumes for incorporation into the existing
 
cropping 
system; (3) using conserved forages, crop residues, and
 
modified animal husbandry practices to improve livestock productivity;
 
(4) initiating on-farm trials, 
in cooperation with the Nuba Mountain
 
Rural Development Project, with draft animals to exploit the potential
 
for incorporating animal traction 
into the existing cropping system;
 
and (5) providing socioeconomic data traditional
on households and
 
commodity price information for establishing guidelines for research
 
program development and evaluating the efficiency of local markets and
 
farmer marketing strategies.
 

The second major production system of the 
area is the Baggara,
 
transhumant livestock 
 production 
 system. The research program
 
addressing production constraints in this system has focused on: (1)
 
evaluating rangeland productivity and identifying potentially
 
adoptable improvements in natural 
resource 
management practices; (2)
 
evaluating the productivity seasonal
and nutritional status of
 
livestock under traditional management practices and initiating
 
in-herd/flock supplemental feeding trials; and 
 (3) providing
 
socioeconomic data to evaluate producer-market interactions, marketing
 
strategies, and elasticities for the output of cattle, sheep, goats,
 

and livestock products.
 

Traditional Sedentary Production System Research Results:
 

1. 
Cultural practice trials have concentrated on using improved,
 
short-maturing varieties 
of sorghum, specifically examining weeding
 
practices, plant populations, seed dressings, fertilizer responses,
 
and improved soil and water conservation practices. Results to 
date
 
indicate that sorghum yields 
can be maximized by using improved,
 
short-maturing varieties (eg. Dabar, Gadam El Hamam); weeding 2 and 4
 
weeks after plant emergence; using 20 cm between plants within rows
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and 60 cm between rows; and using phosphate fertilizer at the range of
 

40 kg/ha. Mulching was shown to increase yields 2.3 times 
over
 

traditional practices; however, analysis showed that mulching must be
 

adapted to farmer conditions to be economically feasible.
 

2. Variety screening trials have been substantially reduced in
 

number during the past several years, with the present focus of
 

screening trials concentrating on the most important crops grown in
 

the area (sorghum, sesame, and cowpeas), as well as several crops
 

considered highly promising for introduction (eg. mungbeans).
 

Selection for advancement to the next cropping season to on-farm
 

trials was based not only on yield, but also on: Striga-resistance
 

(sorghum); low pod shattering (sesame); and bean and forage yields and
 

degree of nodulation (cowpeas and mungbeans). Several varieties of
 

cowpeas and mungbeans have been included in on-farm trials for 1985.
 

3. On-farm trials have shown that: (1) Hageen Dura 1 hybrid
 

sorghum performed well under farmer-managed conditions and farmers are
 

willing to increase their acreage provided seeds are available in a
 

timely manner; (2) improved, short-maturing varieties of sorghum,
 

with seed dressing and fertilizer out-yielded all the local varieties
 

with traditional practices across all locations (1985).
 

Researcher-managed fertilizer trials with improved, short-maturing
 

varieties of sorghum showed that the rates of return to improved
 

varieties with the long-term average yields for South Kordofan ranged
 

from 268% to 404%.
 

4. Legume trials have concentrated on those showing a high
 

potential for grain production for household consumption and/or sale,
 

as well as for forage production. In this regard, cowpeas, mungbeans,
 

guar, and pigeonpeas show high potential. On-farm trials with cowpeas
 

(1985) indicated that early planting (June 15-30), plant spacing of 20
 

cm within rows and 50 cm between rows, could be expected to yield 2-3
 

tons of forage/ha with an effective rainfall of 350-500 mm.
 

Preliminary economic analysis showed that the highest benefit/cost
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ratios were found with legumes being intercropped with sorghum and
 

sesame.
 

5. On-farm livestock trials have concentrated on the
 

introduction of draft power and improvement of nutrition using bovine
 

animals. Economic analysis of animal draft trials demonstrated
 

benefit/cost ratios ranging from 1.15 to 3.45 over a five year period,
 

when only rental benefits were considered, and 4.92 to 11.24 over a
 

similar period with the addition of welfare benefits. Supplemental
 

feeding trials have shown that quite high levels of good quality
 

forage are required to make a significant impact on production and
 

such forage is scarce and expensive in the areas. The conservation of
 

native grass as hay is presently not feasible because of a poor
 

quality product resulting from problems in harvesting, curing, and
 

storage.
 

Baggara Transhumant Livestock Production System Research Results:
 

1. Rangeland productivity and utilization studies in the Nuba
 

Mountains have shown that: (1) most rangelands are in only fair
 

condition due to a dominance in the herb layer of tall, coarse,
 

fast-maturing annuals of low nutritional quality, largely the result
 

of inadequate grazing pressures during the growing season and the high
 

incidence of burning during the early dry season; (2) wood vegetation
 

on most rangelands is declining in abundance and in diversity in
 

response to existing pressures from selective browsing, frequent
 

burning, and a rising demand for land and wood products; (3) fires
 

annually consume an estimated 25-30% of the net primary production and
 

prevention of these fires would be sufficient to support a 43%
 

increase in livestock biomass; the latter would have no adverse impact
 

on range during the dry season; and (4) approximately 30% of
 

rangelands are unutilized by livestock during the dry season because
 

of absence of water.
 

2. Inefficient utilization of the natural resource base is a
 

fundamental problem for all livestock producers in South Kordofan, and
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is primarily the result of: (1) inability and/or unwillingness to cope
 

with physical (mud) and disease factors associated with rainy season
 

use of cracking clay plains; (2) widespread burning and limited
 

sources of water during the dry season; (3) land-use conflicts among
 

producer groups over land and water resources; and (4) absence of
 

effective land-use policies to allow interventions for improved
 

grazing management and rangeland improvement.
 

3. Monitoring studies with sentinel herds have shown that cattle
 

can be maintained year-round on southern rangelands at levels of
 

productivity equal to or greater than that found under migratory
 

practices, providing that: (1) animals are given at least one year to
 

adapt to climatic conditions; (2) year-round sources of natural forage
 

and water are available; and (3) the strategic control of
 

ectoparasites is practiced.
 

4. In-herd studies of the seasonal nutrition status of
 

transhumant cattle and sheep have shown that: (1) for cattle,
 

phosphorus content of the graze ration ranges on a seasonal basis from
 

0.05-0.13%; adult animals are in a negative energy/nitrogen balance
 

and 95% of lactating animals are clinically deficient in phosphorus
 

during the dry season; adult animals are in a positive energy/nitrogen
 

balance while the majority of lactating animals are clinically
 

deficient in phosphorus during the rainy season; and (2) for sheep,
 

energy and phosphorus appear to be the most limiting nutrients for
 

pregnant ewes during the rainy season; energy, crude protein, and
 

phosphorus were limiting for lactating ewes during the mid dry season;
 

and energy was apparently the most limiting nutrient for adult ewes
 

during the late dry season.
 

5. Researcher-managed, in-herd, dry season supplemental (sesame
 

cake at maintenance levels) feeding trial with adult, female,
 

transhumant cattle (1984/1985) showed that: (1) supplemented cattle
 

gained significantly more weight, produced significantly more milk,
 

had calves with significantly higher birth weights, and maintained
 

significantly higher plasma phosphorus levels, than did unsupplemented
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cows; (2) during the subsequent rainy season, previously
 

unsupplemented cows gained more weight than previously supplemented
 

cows, and there was no difference in milk production between groups;
 

(3) lactating cows showed the lowest phosphorus levels in the rainy
 

season; and (4) the marginal benefit/cost ratio for the dry season
 

supplementation of lactating cows was -0.18%, due to the relatively
 

high purchase and transport costs of sesame cake.
 

6. Researcher-managed, in-flock, dry season supplemental (sesame
 

cake at 1/2 maintenance levels plus a phosphorus supplement) feeding
 

trial for breeding ewes (1985) showed that the level of
 

supplementation was not sufficient to demonstrate any significant
 

improvement in productivity between treatment groups. This was
 

primarily the result of very poor grazing in the study areas as a
 

result of the 1984 drought. 16% of all lambs less than 3 months old
 

died of respiratory infections; ewe losses ranged from 12-20%, being
 

highest in unsupplemented, control animals.
 

7. Livestock marketing studies indicated that producer strategy
 

was quite complex, depending on rainfall patterns, commodity prices,
 

demand for liquidity, and scale on anticipated purchases. The rapid
 

increase in the market price of sorghum, resulting in a price ratio of
 

male cattle/sack-sorghum of 1:1 by May, 1985, made the usual practice
 

of selling small ruminants for most staple food purchases impossible
 

to follow during the 1985 dry season.
 

2. EL OBEID
 

As of this time, the formal reports documenting research results
 

from the 1984-85 season at El Obeid have not been received, with the
 

exception of the report of the Soil/Water Specialist. Results of the
 

Soil and Water Management/Conservation Research are summarized as
 

follows:
 

Shortage of water is the chief limitation to crop and livestock
 

production in Kordofan Region, and especially in North Kordofan. This
 

shortage results both from climatic considerations and the soil
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conditions themselves. The major soil types in Kordofan include
 

stabilized sands (goz), noncracking low infiltration soils (gardud),
 

and fine textured clay soils (cracking clays or vertisols), with Roz
 

soils predominating in North Kordofan. The latter have very poor water
 

and nutrient holding capacities, and rapid drying of the upper surface
 

appears to be the chief cause of seedling failure. Gardud soils are
 

extremely hard and are difficult to cultivate with traditional hand
 

tools. In addition, rainwater is lost through runoff, due to the low
 

soil permeability. The cracking clay soils are potentially productive,
 

but surface sealing on wetting and extreme cracking on drying cause
 

significant runoff through evaporation and runoff.
 

Soil/water research activities focused on the testing of various
 

soil and water conservation technologies. These included mulching and
 

residue management, inter-row tillage, soil amendments, ridge-furrow
 

cultivation, planting in seed cradles, and depth of planting trials.
 

Other activities included studies of soil properties and dryland
 

hydrological processes, introduction of drip irrigation and
 

instrumentation for collection of weather data.
 

Mulching on cracking clays increased sorghum biomass and grain
 

yields significantly and on goz sands was equally effective.
 

Cost/benefit analyses of the utilization of grain residues for
 

mulching vs. its utilization for livestock feed are still needed, but
 

the practice of mulching, rather than burning, residues appears
 

promising.
 

Ridge-furrow cultivation did not prove effective in gardud soils
 

or cracking vertisols, but increased both millet biomass and grain
 

yields by 168 and 83 percent, respectively, in goz sands. However,
 

such ridges were difficult to maintain on the unstable goz sands. Seed
 

cradles could not be maintained in goz sands, but proved dramatically
 

effective in increasing seedling emergence, survival and early growth
 

in gardud soils. Soil amendments, such as ground clay and gum arabic
 

showed promise on-station, but yielded disappointing and inconclusive
 

results under field conditions.
 

Depth of planting studies in goz sands showed that millet
 

emergence and seedling growth were better for a planting depth of 10
 

cm than for the traditional depth of 5 cm. There is apparently
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significant water available in the 
>5 <15 cm range of the goz sands.
 
The latter allows water to percolate rapidly to greater depths, while
 
drying on the surface, thus acting as a natural mulching agent itself.
 
This water is not being presently utilized because of the shallow
 
planting depth and shallow rooted character of the plants. The
 
potential for exploiting this water through improved methods of
 
seedling establishment (accessing and utilizing the water near the 10
 
nun depth) and through use of deeper rooted crops will be explored
 

further.
 

The use of agro-forestry crops and intercrops as windbreaks to
 
decrease erosion and conserve moisture have shown promising initial
 

results.
 

Several varieties of millet, groundnuts and horticultural crops
 
have shown promise under the 1984-85 drought conditions. In addition,
 
on-farm horticultural trials using limited drip irrigation techniques
 

have shown early success.
 

Further El Obeid research results will be detailed in a later
 

publication.
 

C. 1985-86 RESEARCH PROGRAM
 

As in the past, research activities can be characterized as being
 
of four different types: (1) research 
necessary to understand key
 

parts of the system which are constraining production (so called
 
diagnostic activities); (2) research
on-station activities,
 
technologies identified as 
being of high priority are either developed
 
or tested by station researchers; (3) researcher managed on-farm
 

trials where technologies or interventions showing high potential are
 
tried on actual farm conditions with researcher supervision and
 

management; and (4) farmer managed on-farm trials, the final stage of
 
testing and a mechanism of farmer to farmer dissemination of
 
successful new technologies/management practices. Progress has been
 
made to more effectively focus on-station activities to directly
 
support field activities and to those which cannot be more effectively
 

done by other research station staff at ARC, IARC's, etc.
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As indicated above, the 1985-86 Research Program has been based
 

to a considerable degree on research findings from the 1984-85
 

research season with the programmatic emphasis to move the research
 

and testing of interventions to farmers' fields as rapidly as
 

possible. One notable exception has been the last minute addition of
 

and millet to the Kadugli
National Variety Trials for both sorghum 


research station plan. As in the past, the Project has not had either
 

an opportunity for input into which of the varieties are to be tested,
 

nor have they had access to the information from previous National
 

Variety Trials that would help them to narrow the focus to those
 

showing potential under the agroclimatic conditions in the Kadugli
 

area and which meet perceived producer needs. As a result, it appears
 

that a substantial amount of resources and manpower will be devoted to
 

this rather traditional set of station variety trials. This is in
 

contrast to other variety trials in the WSARP workplan, which are
 

limited to varieties showing particular promise for the production
 

systems in the Kadugli area. It is hoped that future variety trials
 

latter situation with a broader traditional
can be modeled after the 


varietal trials to be conducted at the IARC's and, within Sudan, under
 

a coordinated ARC sorghum commodity program.
 

in the major
The research programs focus on achieving increases 


commodities of the area (sorghum, sesame, groundnuts, etc.) within the
 

context of the production system. While cotton was excluded from the
 

WSARP mandate early in the history of the Project, collaborative
 

efforts with other cotton research programs such as the Nuba Mountains
 

Development Corporation, continue. As a result of previous years'
 

research, it has become evident that improvements in these cash crops
 

are also dependent upon successful interventions in other parts of the
 

production system. An example is the work that has been completed and
 

others that are being planned for the use of legumes for intercropping
 

and for rotation. The result is a food and fodder crop with the
 

potential to improve soil fertility which will assist in sustainable
 

production of sorghum.
 

Details of the 1985-86 research program for the Kordofan Region
 

are included in WSARP publication No. 36, May 1985. For this reason,
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this 	annual report only summarizes the major research thrusts and
 

examines the rationale for selected individual activities.
 

1. 	 KADUGLI
 

Future Research Activities for the Sedentary Production System:
 

# 	 Expand researcher/farmer-managed trials to examine the
 
adoptability of: (1) introduction of improved varieties of
 
sorghum (Gadam El Hamam, Hageen Dura 1) and (2) improved cultural
 
practices (weeding, plant populations, phosphate fertilizer and
 
seed dressing) in relation to labor availability and to
 
alternatives for resource allocation.
 

* 	 Initiate researcher-managed, on-farm trials to evaluate the
 
introduction of improved varieties of sorghum, sesame, and
 
cowpeas on jubrakas (housegardens) to increase the availability
 
of food for household consumption during the "hungry period."
 

* 	 Conduct selected on-station variety screening trials, focusing on
 
sorghum, sesame, cowpeas, mungbeans, guar, pigeon peas, maize and
 
groundnuts.
 

+ 
 On-station development and analysis of on-farm feasibility of
 
improved soil/water management practices for both far field and
 
jubraka production activities.
 

Expand on-farm draft trials and include pilot study designed to
 
assess the potential for the development of village-level credit
 
programs supported by revenue generated from ox-cart rentals.
 

* 	 Conduct in-herd/on-farm diagnostic studies to critically evaluate
 
the seasonal nutritional status of sedentary livestock and
 
initiate strategic supplemental feeding trials which focus on
 
improving the utilization of low quality crop residues and
 
natural forages through the provision of high quality forage

legumes and supplemental phosphorus. Both large and small
 
ruminant species will be utilized in these trials.
 

Discussion:
 

Preliminary trials of cowpea varieties (previously screened by
 
the IARC's and CRSP's), mungbean variety trials, (previously screened
 
by cooperating agencies), and preliminary pigeonpea variety trials are
 

underway on the research 
station. Cowpeas as an intercrop and
 

rotational crop is being tested on the cracking clay soils 
and 	the
 

sandy soils to select varieties with comparative advantage.
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Preliminary trials with mungbeans showed that they have better storage
 

characteristics, higher yield, and remain greener for a longer period
 

of time as a forage by-product. Since they are not a traditional
 

food/forage crop in the Kadugli area, however, a parallel on farm
 

palatability study will be held this season to determine acceptability
 

by producers. A third crop/forage legume to be tested is pigeonpeas.
 

Pigeonpeas are grown in some areas of Sudan, and producers have
 

adopted it in others. Since pigeonpeas exhibit characteristics which
 

would appear to make it a good intercrop with sorghum, variety trials
 

are being held this year. It should be noted that trials on nonfood
 

legume forage crops have been de-emphasized. Sedentary producers
 

appear not to accept these crops because the lower priority of
 

livestock within this system and the labor constraints already facing
 

the producers make it unfeasible from a benefit/cost standpoint.
 

This year preliminary variety trials will be carried out to match
 

CIMMYT maize varieties with the agroclimatic conditions and producer
 

preferences. These trials have been added because of the research
 

results showed the importance of maize as a jubraka/near farm crop
 

which can provide an early supply of food to assist the producers
 

through the "hungry period." Other on-station trials which focus on
 

sedentary system constraints include the continuation of research on
 

cultural practices which showed high promise during the last year.
 

These include phosphorus and nitrogen-phosphorus application trials
 

with sorghum; plant spacing trials with sorghum, cowpeas and sesame;
 

date of planting trials (with sorghum, cowpeas and sesame); sorghum
 

intercropping with sesame and legumes; weed control trials on sorghum;
 

and soil and water conservation trials.
 

Last year's results that showed phosphorus and seed dressings as
 

having a high probability of success on farmer's fields have been
 

moved directly to four villages in the Kadugli area. Also Hageen Dura
 

1 demonstration trials have been moved directly to the fields, but
 

with close researcher supervision. This is important in the case of
 

the hybrid Hageen Dura because of the tradition of saving seeds from
 

the previous year's crop. It will be critical to success of
 

introduction of this or any hybrid that producers recognize that
 

saving of seeds from year to year will result in drastically reduced
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yields. For this reason farmer-managed trials are being conducted on
 

Hageen Dura, but under close supervision of the research staff. Also,
 

varieties of sorghum, cowpeas, and groundnuts which appear to show
 

high potential have been moved to farmer's fields under their own
 

management practices. Researcher managed on-farm trials include those
 

which showed high potential from last year, including:
 

(1) effects of seed dressing and timely weeding and planting
 

practices on sorghum;
 

(2) 	phosphorous and phosphorus/nitrogen fertilization;
 

(3) 	sorghum intercropping with sesame and legumes;
 

(4) 	initiation of traditional trials with sorghum and high
 

potential legumes;
 

(5) 	Striga control trials using shelf technology generated by
 

other Striga researchers in Sudan and elsewhere (nitrogen
 
and phosphorus suppression of Striga, increased spacing,
 

and intercropping);
 

(6) 	Striga-resistant variety trials; and
 

(7) 	a cooperative project with Nuba Mountain Development
 
Corporation involving improved cultural practices on
 
sorghum and cotton.
 

Variety trials on a number of horticultural crops deemed of
 

actual and potential importance are underway based on the
 

reconnaissance surveys of the jubraka and of commercial sedentary
 

horticultural farmers in South Kordofan. Work continues on the
 

introduction of animal traction (ox-carts) as an intervention to
 

alleviate labor constraints. The latter is a good example of the
 

potential rapid adoption of improved technologies achieved by working
 

directly with producers. At present, demand for the ox-cart
 

considerably outstrips supply. It is hoped that by the end of the
 

current cropping season, this technology can be recommended for much
 

broader dissemination.
 

36
 



Future Research Activities for the Ba gara, Transhumant System:
 

4 Proposed feasibility study, in collaboration with the Regional
 
increase
Government, for introducing water o- a limited basis to 


the availability of dry season grazing, accompanied with an
 

improved system of grazing management and strategic measures for
 

animal disease control.
 

Studies on the marketing of livestock by transhumant producers
 

and milk production, consumption and sales, contribution to
 

transhumant household income.
 

4 	 Analysis of forage plants selected by grazing ruminants in
 

relation to their seasonal nutritional status.
 

Implementation of improved management and husbandry practices for
 

the research station's sentinel herd to assess potential
 

productivity of traditional cattle maintained continuously on
 

southern ranges.
 

* 	 Phosphorus supplementation of transhumant cattle during the rainy
 

season.
 

* 	 Phosphorus supplementation of pregnant ewes during the rainy
 

season and supplemental feeding of early-weaned lambs during the
 

dry season.
 

Discussion:
 

on
Research in the transhumant system at Kadugli is focusing 


have shown promise such as livestock
interventions which 


and 	 protein at critical times;
supplementation with phosphorus 


strategic control of disease and parasites; and supplemental feeding
 

trials for livestock in both the sedentary and transhumant systems
 

using legume forage by-products and surplus stalks. Additional
 

research on key areas where additional information is required will be
 

conducted. Among these is a clearer definition of the causes and
 

focus for conflict between sedentary farmers and transhumant
 

respect to critical resource base utilization.
pastoralists with 


the 	critical times for nutritional
Additional research to pinpoint 


supplementation continues, and an investigation of marketing of
 

to increase offtake are
livestock to assist in developing strategies 


ongoing. Related to this are investigations of the patterns of milk
 

production and consumption. The latter is primarily a function of the
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women in the transhumant Baggara system and appears to play a key role
 

in determining animal by-product offtake. There is an increased focus
 

in this year's research program in both North and South Kordofan on
 

sheep production, based on last year's reconnaissance survey that
 

showed the importance of sheep from an economic standpoint, and
 

preliminary identification of apparent areas where interventions could
 

make significant production increases.
 

2. EL OBEID
 

Research at the El Obeid station has been designed to be
 

complementary to that ongoing in Kadugli. The ecological conditions
 

in El Obeid are considerably different from Kadugli and the sedentary
 

production system is organized along different lines than in the Nuba
 

Mountains. High potential varieties of pearl millet (identified and
 

tested in collaboration with the ICRISAT millet breeder) are
 

continuing. A number of on-station trials to assess the adaptability
 

of numerous varieties obtained from the IARC's and other cooperating
 

agencies is also ongoing. On-farm trials continue with Hageen Dura,
 

under close supervision of the research staff. Assessment of several
 

varieties of groundnuts is being done in collaboration with a
 

groundnut breeder from the Gezira Research Station, Wad Medani.
 

Sesame national variety trials are also ongoing this year. Based on
 

last year's performance cowpeas, pigeonpeas, watermelon, guar, and a
 

selection of vegetable and fruit crops showing high productivity under
 

recent drought conditions, will be conducted. Also, trials on
 

improvement of cultural practices and soil and water management and
 

conservation adapted to the sandy soils of El Obeid will be continued.
 

Based on last year's research results, activities are underway
 

regarding potential interventions for pest control and crop
 

protection.
 

4. RESOURCES REQUIRED FOR FUTURE ACTIVITIES
 

Provision of inputs for research trials on a timely basis, eg.,
 
seed, seed dressings, fertilizers, livestock supplements
 
(phosphorus), etc.
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Logistical support for field activities, eg., vehicles, technical
 

staff, etc. (including formal agreements for sharing resources
 

with extension, veterinary/livestock production, Nuba Mountain
 

Rural development Project, Nuba Mountain Agricultural Production
 

Corporation personnel).
 

* 


Adequate scientific research staff, including technicians.
* 


* 	 Establishment of an information network to facilitate the
 

collaboration/sharing of research results among organizations
 

involved in rainfed agricultural production in the Sudan and
 

outside the country.
 

Long-term commitment of funding to allow for the continuity and
* 

development of research programs.
 

* 	 Establishment of a research station training and information
 

service oriented towards producers, local merchants, and the
 

local private sector at large, and aimed at disseminating
 

information on proven technologies developed at the station or at
 

other stations under similar production conditions.
 

As indicated above this brief review of the research program for
 

the coming season attempts to demonstrate the relationship of past and
 

current research activities. Details of the actual research program
 

are contained in the aforementioned WSARP publication No. 36.
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X. PROJECT ADMINISTRATION AND SUPPORT 

A. PROJECT SUPPORT UNIT
 

The Project Support Unit (PSU) in Khartoum incorporates both the
 

activities of the temporary Project Headquarters and the permanent
 

logistical and administrative support services of the PSU. The PSU
 

now moved into the new PSU/ARC Liaison Office in Shambat.
has 


Permanent activities of the PSU will include: procurement; clearing;
 

travel arrangements; coordination of aircraft scheduling, maintenance
 

and operation; external and internal communications linkages; 

transport of equipment and commodities to research stations; 

assistance with liaison with Khaftoum-based government, donor and 

other organizations; construction and force account support; and other
 

support activities. Currently the staff of the PSU supported by the
 

CID/WSU technical assistance contract (under the CID trust fund)
 

Augustu Horton; Senior
include: Administrative Officer, Mr. Steven 


Secretary Arnel Montoya; and Procurement/Materials Assistant Mr. Abdel
 

Maged Mahgoub. Head of the PSU and Assistant Director for
 

Other key staff include
Administration is Mr. Osman Abdalla Mohamed. 


Purchasing Officer, Mr. Abbas El Nour, and Storekeeper Mr. Khalid.
 

Because of the extremely large volume of incoming equipment and
 

the materials control
commodities which must be cleared, entered in 


system, and transported to the appropriate station, the level of
 

administrative support in Khartoum available to handle these
 

activities remain a concern.
 

Also, the delineation of roles and responsibilities of members of
 

the PSU and their interface with members of the ARC Liaison Office
 

remain a high priority. Because of the proximity of the new Shambat
 

office to other Khartoum-based ARC activities, the opportunity for
 

increasing effective interaction exists, but will have to be further
 

developed. ARC/WSARP programmatic and support liaison assistance
 

previously conducted out of the PSU by the Sr. Advisor to the Director
 

General/ARC, is not currently being provided by other individuals.
 

This linkage within ARC, between ARC and the Project, and between
 

Project, ARC, and IARC's and other cooperating organizations within
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and outside of Sudan is deemed critical. Future success of Project
 

activities and institutionalization of the adaptive systems research
 

approach within ARC are a part of these concerns.
 

B. TRANSPORTATION AND COMMUNICATION
 

The Project has been effective in obtaining adequate fuel
 

supplies over the past year, even in the face of fuel shortages. The
 

aircraft has experienced significant down times due to delayed
 

maintenance service availability over the past year. As a result, the
 

Project Director has decided to seek and employ a qualified mechanic
 

who would assume the maintenance responsibilities for the aircraft.
 

Aircraft operations, especially to the Darfur stations, have not been
 

as regular as is necessary for adequate construction supervision over
 

the past year. The radio system has experienced a number of
 

difficulties over the past Project year. Recent service of the radio
 

and associated aerial systems has been carried out with considerable
 

improvement in radio communications. The radio allocated for ARC
 

headquarters at Wad Medani is still not functional. It is extremely
 

important that this radio communication linkage be established. Iii
 

the absence of any progress in this regard, assistance by the donors
 

in establishing this critical communication linkage is requested.
 

As the vehicles have been in service for up to five years at this
 

time (the average vehicle age in Western Sudan is slightly over two
 

years), vehicle maintenance assumes a greater importance than ever.
 

However, at this time, the CID vehicle maintenance technical
 

assistant, Mr. Cenidoza, has completed his tour. An extension of Mr.
 

Cenidoza's tour of service service was requested by the Project.
 

Sinca the Mission specified that his salary be changed from dollars to
 

Sudanese pounds for such an extension, Mr. Cenidoza elected to
 

terminate his employment. At this time, a replacement has not been
 

identified.
 

The purchase of fifteen replacement pickups and two vans
 

requested during the previous Project year has not yet been -,pproved
 

by USAID. A number of pickups have been identified in Port Sudan
 

which could be available to the Project, but final negotiation for
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transfer of their title to the Project has not been completed. A
 

request for permission to procure the vans has not yet received a
 

reply from USAID. All Project vans are now in a state of terminal
 

are to be replaced under the CID contract, it
disrepair, and if they 


is necessary to order them immediately. The vans are essential to
 

transport larger groups of passengers to and from the aircraft, to
 

The lorries have continued to be used extensively over
meetings, etc. 


the past Project year for transportation of fuel and Project
 

commodities to the stations.
 

Considerable amounts of vehicle and station maintenance materials
 

and spares have been procured over the last year. The lack of
 

sufficient cadre of trained vehicle mechanics at Kadugli and El Obeid
 

remains a concern.
 

C. EQUIPMENT AND COMMODITIES
 

Because of the revised completion dates for the El Obeid and
 

Darfur stations, and the limited storage facilities available at
 

either Khartoum or El Obeid, commodity procurement and shipment of
 

commodities has been slowed. A large amount of equipment, especially
 

relating to station maintenance spares, maintenance equipment, and
 

field and laboratory research equipment is now in Khartoum in
 

containers awaiting transport to final destinations in the West. A
 

considerable amount of this equipment has been moved to Kadugli over
 

the past year, and additional equipment identified by the scientists
 

for this year's research program has now arrived or is in transit. It
 

is anticipated that most of the equipment will be on-site prior to the
 

occupation of the El Obeid laboratory. A summary of the status of the
 

CID/WSU procurement activities is included in Appendix G.
 

Procurement for the Darfur stations was halted by USAID in early
 

Project year 6 pending the final determination of whether USAID would
 

fund these stations. The Darfur equipment and commodities which were
 

ordered prior to that "hold order" time are now containerized and
 

being held in Khartoum.
 

A large amount of office furniture and laboratory support
 

furniture items have been procured locally. Some of these have been
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delivered and are being stored at the Shambat facilities, while the
 

Project has not yet received others. Imported items such as furniture
 

for the library, conference and meeting rooms, etc. are now in 

Shambat. (See WSARP 4th Annual Report for details regarding types and 

amounts of procurement.) The Project is still experiencing 

significant delays in the clearing of both construction and other
 

Project commodities and materials.
 

Approval for a short-term advisor specializing in scientific
 

equipment maintenance and operations has been requested to assist in
 

setting up the new equipment (See also D. below).
 

D. MAINTENANCE PROGRAM
 

A Facilities Maintenance and Operation Specialist, Mr. Michael 

Mannion, served as a short-term advisor to the Project in Sudan from 

November 1984 through May 1985. During this period, he both
 

identified and assisted with the ordering of maintenance spares, shop
 

equipment and other maintenance items for the new facilities in the
 

major construction program and for Kadugli. In addition, he assessed
 

and made recommendations on the maintenance programs for all the
 

stations and worked with available maintenance personnel at Kadugli,
 

El Obeid and Khartoum. However, because the permanent WSARP Project
 

Maintenance Officer was not available (He has been identified, but not
 

hired) during Mr. Mannion's tenure, it was not possible for him to
 

jointly establish a comprehensive maintenance program to be
 

implemented by the Project Maintenance Officer. In the most recently
 

approved CID TA budget, two-hundred thousand dollars ($200,000) have
 

been budgeted for station maintenance spares. Since the vast majority
 

of the station equipment is of non-U.S. manufacture, it has been
 

necessary to request a waiver of source origin from USAID for
 

procurement of these items. All items have been identified, and AID
 

has approved a seventy-five thousand dollar ($75,000) waiver. These
 

been but one-hundred
materials have ordered, the balance of 


twenty-five thousand dollars ($125,000) remains pending because of
 

lack of an additional waiver. It is critical to resolve this issue in
 

the near future so that the maintenance spares can be procured before
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termination of the contract. It is also imperative 	 that the
 

so
maintenance engineer join the Project as soon as possible, that a
 

maintenance program will be in place before the El Obeid and Darfur
 

stations come on-line.
 

As indicated under the section on transportation above, vehicle
 

maintenance remains problematic.
 

As indicated under the equipment and commodities section above, a
 

U.S. individual has been identified to serve TDY to 	 establish
 

maintenance and operational training programs fnr Project equipment as
 

well as assist in its installation.
 

E. CID/WSU CAMPUS SUPPORT ACTIVITIES
 

Dr. Jean Kearns, Deputy Executive Director at CID, has continued
 

to provide monitoring and assistance to the Project. Dr. Kearns
 

traveled to Sudan on two occasions during the past year to meet with
 

Project and donor personnel in-country. In addition, Executive
 

Director Dr. Fisher, also visited Sudan in February. The CID central
 

office has continued to provide its contractual backstopping services.
 

Washington State University has continued in its role as lead
 

university. Specific duties are detailed in the 4th and 5th Annual
 

Reports. Dr. Jan Noel continues to serve as the Project Coordinator.
 

Effective 15 August 1985, Ms. Genevieve (Smith) Thompson has assumed
 

the responsibilities of Deputy Coordinator for the Project, and Dr.
 

James B. Henson, former Project Coordinator will continue monitoring
 

the Project through his WSU position as Director of International
 

Program Development. In this regard, Dr. Noel's percentage
 

appointment on the Project decreased to 40% in August and Ms.
 

Thompson's appointment is 50%. A full-time secretary has continued to
 

support the Project on WSU campus and will continue through December
 

1985. With the decreased administrative personnel in Khartoum, it has
 

been necessary for the campus office to assume some responsibilities
 

formerly handled in the field. Therefore, a full-time secretary and
 

half-time purchasing assistant will continue for the balance of the
 

CID contract.
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In addition to the direct costed support provided on the WSU
 

campus, WSU continues to provide additional support in purchasing,
 

finance, personnel, training, library, and others at no cost to the
 

Project. Support for these activities has come from Washington State
 

University funds and from the Program Support Grant of the Memorandum
 

of Understanding between Washington State University and USAID.
 

During the past year the Project activities in country and at WSU
 

have adopted parallel computer systems. The computers are now
 

functional in Khartoum and Kadugli, and are in use by research and
 

administrative staff. The Project has requested that computer training
 

be provided by CID/WSU to Project personnel in Sudan to increase
 

effective utilization of this new equipment.
 

A scheduled visit to WSU in August by Project Director Dr.
 

Dafalla had to be postponed, but is tentatively rescheduled for
 

October, 1985.
 

F. LIBRARY AND INFORMATION
 

As indicated in the training section above, WSARP Senior
 

Librarian, Mr. Mekki Mohamed Al Eid, completed a short-term intensive
 

training course in library sciences at Washington State University
 

during Project Year 6. Mr. Al Eid worked closely with library
 

personnel at Washington State University to devise a library system
 

that would be closely integrated and coordinated with the ARC library
 

at Wad Medani and with other library capabilities in Sudan. Mr. Al
 

Eid returned to Sudan in late July and will be working with the
 

librarian/radio operator in Kadugli as well as setting up the library
 

at El Obeid. The necessary equipment has been purchased, and library
 

materials identified in association with Project scientific staff, Mr.
 

Al Eid, and WSU Campus Support Staff. In addition, Mr. El Eid spent
 

time with a number of units on campus to familiarize himself with the
 

uses and operation of the library and informational equipment to be
 

used in Sudan.
 

It is anticipated that the setting up of the library at El Obeid
 

will require a concerted effort, and qualified personnel available to
 

assist with this effort are limited. It is recommended that the
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Project consider utilizing WSU library personnel in a short-term
 

advisory capacity for assistaice. This has proven well worthwhile in
 

similar WSU projects in other countries.
 

Washington State University has continued to provide library
 

materials to the Project on request. This mechanism is discussed in
 

more detail in Annual Report No. 5. and is supported by the Program
 

Support Grant under the auspices of the MOU between USAID and WSU.
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COOPERATIVE ACTIVITIES WITH IARC'S AND OTHER ORGANIZATIONS
X. 


The WSARP and ARC continue their policy of cooperative work and
 

networking with relevant organizations in Sudan and elsewhere. In
 

this regard, the Project has a number of collaborative activities
 

ongoing with CIMMYT (maize for the jubraka, farming systems and
 

ILCA (livestock and farming systems), ICRISAT (pigeonpeas,
training), 


sorghum and millet), LITA, and ICARDA. The Project also uses material
 

from the above centers and from the Sorghum-Millet CRSP (INTSORMIL),
 

CRSP. in addition, the Project
the Bean/Cowpea CRSP and Gcoundnut 


continues to work closely with GTZ, the Nuba Mountain Development 

Corporation, the Western Savannah Development Corporation, the 

University of Khartoum, The University of Gezira, the Range 

Department, the Kordofan Regional Extension Department, the Regional
 

and National ministries and others. Dr. Riley, in his position as
 

Senior Advisor to the Director General of ARC, served as a primary
 

of these collaborating
liaison between the Project and many 


organizations. Following the termination of his position in April, no
 

these
alternative mechanisms have yet been established to continue 


activities. The Project considers it imperative that these networking
 

can complement rather
activities continue so that WSARPs activities 


than duplicate those of other organizations. In this regard,
 

short-term advisor in Agricultural Extension, Dr. Tom Trail, has
 

recommended that a new position entitled Information Officer be
 

established to work with the Training/Extension and Liaison Officer
 

(currently in training in the U.S.) and the Librarian in El Obeid.
 

This position was part of the most recent WSARP staffing li.t, but has
 

never been filled. It could be reactivated to help meet this critical
 

need.
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XI. WSARP PUBLICATIONS
 

Currently, journal subscriptions cannot be renewed because of the
 

termination of the CID contract in December, 1985. After exploring
 

possible mechanisms with USAID, they indicated that such subscriptions
 

would have to be terminated. Therefore, at this time only
 

prioritized lists of desired journal subscriptions are available. It
 

is hoped that subscriptions to journals will be a part of the
 

follow-up activities.
 

A large volume of Project publications have been completed and/or
 

are in pror'ess during the past year. A list and status of the WSARP
 

publications is given in Appendix H.
 

As the 1985-86 research results will not be available until
 

approximately February, 1986, the final CID/WSU Project report will
 

not be able to include this information. As was the case for the
 

technical assistance staff who departed in August, those leaving in
 

December will have little complete data from the current cropping
 

season, although they will have conducted most of the activities with
 

the exception of the final data collection and analyses. Because of
 

the critical nature of this information with regard to future Project
 

planning, a request will be going forward to USAID, Khartoum from
 

CID/WSU to explore mechanisms to provide support for the writing up of
 

these results.
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XII. BUDGET/FINANCE 

A comprehensive summary and discussion of the complex budgets of
 

the WSARP are included in the WSARP Fourth Annual Report. Discussion
 

here will be limited to those developments and issues occurring during
 

the past Project Year. Expenditures during Project Year 6 are
 

summarized in the financial reporting section of the Quarterly Reports
 

in Appendix A.
 

The current CID technical assistance budget for the WSARP,
 

including expenditures and projections, is summarized in Appendix I.
 

This budget was revised from the former level of U.S.$19,940,306 to
 

$17,501,443 in consultation with the Project and USAID, and the CID
 

contract is amended accordingly. This resulted in a de-obligation of
 

$2,438,863. This budget was revised in consultation with the Project
 

and USAID, and the CID contract is amended accordingly. This resulted
 

in a de-obligation of $2,438,863. Major revisions have included the
 

deletion of the line item for dollar force account expenditures,
 

elimination of the administrative positions, elimination of the 15
 

replacement pickups, and reflection of cost savings in various other
 

categories. For Project Year 7, architectural and engineering
 

supervision, the Livestock Production Specialist, the Agricultural
 

Economist, and a decreased level of campus backstopping are included
 

through 31 December 1985. Other expenditures anticipated during
 

Project Year 6, but delayed due to various circumstances, will be
 

carried out in Year 7. Examples include the delayed short-term
 

advisors, procurement and shipping of equipment and commodities for
 

which waivers are still in process, and Project closedown activities.
 

A revision of the CID SE Trust Fund budget has been requested to
 

reflect the additional costs to be incurred for local hire personnel,
 

architectural and engineering services, and other related expenses. 

Trust Account expenditures through August 1985 are included in 

Appendix 1-2. 

The total amount of IDA funds unexpended at this time is 

substantial. It is anticipated that additional station maintenance
 

spares, construction variation orders reflecting previous
 

recommendations for the paving of roads, erosion control landscaping,
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and others will be considered for funding by this balance. A summary
 

of the construction budget is included in Appendix 1.4.
 

As indicated in previous annual reports, the disparity between
 

the various "Project Termination Dates" (CID contract on 14 August,
 

1985 vs. WB/IDA funding in December 1985 vs. USAID PACD of
 

approximately August 1987), has continued to cause great difficulty in
 

planning and implementing activities over the past year.
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XIII.ISSUES AND RECOMMENDATIONS
 

Most of the issues identified in the WSARP Fifth Annual Report
 

remain equally valid at the end of Project Year 6. The primary issue
 

facing the Project is the maintaining of the impetus and progress
 

gained to date to provide the foundation for future Project
 

activities, based upon the needs of agriculture in Sudan. In this
 

regard, the USAID Mission requested in early 1985 a proposal from the
 

Project for extension of support beyond August 1985. The proposal
 

went forward from the Project in cooperation with WSU/CID in February,
 

1985. A copy of this extension request is included in Appendix J.
 

However, subsequent discussions indicated that such an extension would
 

not be possible, with the exception of the extension of the two
 

technical assistance scientists in Kadugli until 31 December, 1985.
 

The Project has established a firm foundation upon which to build
 

a comprehensive research program for rainfed agriculture in Western
 

Sudan and has the potential to influence how agricultural research is
 

planned and implemented on the national level. Extension of the
 

research approach to the mechanized sector (which is in fact only
 

mechanized to the extent of the initial seasonal plowing in most parts
 

of Sudan) is recommended and could be easily initiated. Most of the
 

constraints and many of the research findings and interventions
 

identified in the traditional sector are equally applicable to the
 

the Project feels the research approach is
mechanized sector. Thus, 


equally sound for the commodity production problems of the entire
 

rainfed sector.
 

The Project is already experiencing severe manpower constraints
 

because of the departure of key technical assistance staff and the
 

fact that many Sudanese scientists have not yet returning from their
 

degree training in the U.S. In addition, many of the current WSARP
 

scientific staff have indicated an interest in positions outside of
 

the Project and outside of Sudan, because of uncertainties in future
 

It is essential for donors to provide continuity as
Project support. 


well as guidance for future activities.
 

Another critical issue involves the long-term staffing of
 

research stations. Such an exercise will demand an adequate cadre of
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trained personnel within the ARC and within Sudan to meet the needs of
 

the Project's research program. However, since this research approach
 

requires scientists to spend an appreciable amount of time in the
 

on the more familiar and comfortable
field with producers rather than 


research stations, i rvative incentives for attracting and keeping
 

streamlining of presently
scientists are needed. In this regard, 


organizations and
cumbersome secondment procedures from other 


establishing mechanisms for collaborative efforts with the University
 

of Khartoum and other donor activities are needed. Mechanisms to more
 

pool of trained personnel must be
effectively access ARC's own 


implemented. Publicizing the excellent facilLties at the new
 

stations, with new scientific equipment and the opportunities to
 

contribute to challenging research programs are incentives that have
 

not yet been fully exploited.
 

The establishment of an effective maintenance program for both
 

to be implemented, despite the
physical plant and vehicles has yet 


recent tour of duty of the short-term maintenance consultant. A
 

comprehensive maintenance program is not in place at any of the
 

stations, and it is recommended that the mechanisms to supplement
 

as utilization of PVO organizations be
current capabilities, such 


is also suggested that further
considered by the Project. It 


other supplementary mechanisms
consideration be given to identifying 


until a resident maintenance capability for both physical plant and
 

vehicles can be established.
 

Equally important is the establishment of maintenance and
 

operational programs for the new scientific equipment, to ensure it
 

remains operational. Experience in Sudan and elsewhere has shown that
 

a certain amount of scientific equipment is essential on-site for the
 

conduct of applied and adaptive research. It is not possible to rely
 

on distant facilities for routine analyses, the lack of which can
 

cause delays affecting of an entire year's research.
 

A significant amount of progress was made in the past year to
 

resolve those problems which have resulted in construction delays.
 

However, due to a number of unforeseen circumstances, including the
 

change in government, continuation of the drought with its associated
 

famine relief activities, and subsequent extremely heavy rainfalls, it
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has not been possible to complete the construction program. A
 

detailed plan for provision of AID construction supervision support
 

beyond the current CID contract must be formulated. Also, it will be
 

necessary to finalize procurement of the station maintenance spares as
 

soon as possible. Either USAID must approve the waiver for the
 

additional one-hundred twenty-five thousand dollars ($125,000) or an
 

alternative mechanism must be established so that these may be
 

procured out of the World Bank Construction Contingency Funds.
 

The future nature and level of support for the Darfur stations
 

and the mechanisms whereby programmatic continuity can occur with
 

different donors funding the different stations should be established
 

immediately in order for activities at the stations to move forward
 

and be complementary. For instance, operation of the aircraft, the
 

radio support system, transportation of fuel and commodities the
to 


stations, and many other support systems have been jointly planned.
 

These, in addition to the development and implementation of the
 

research plans themselves, must continue to be closely coordinated.
 

Without this coordination, Project manpower and resources cannot
 

possibly meet the needs of both Regions.
 

Force Account activities remain far behind schedule. All
 

at El Fasher have been
activities in Darfur at Ghazala Gawazet and 


If the Darfur stations are to be functional, and if the
discontinued. 


station at El Obeid is to function optimally in support of the
 

research activities, the essential Force Account needs, many of which
 

were planned by Dr. Higgins before his departure, must be completed.
 

To implement these, additional assistance must be provided to Mr.
 

Shawgi, and a mechanism for continuation of his support beyond the
 

current year must be established.
 

USAID has advertised for technical assistance staff to join the
 

Project on direct personal services contracts to USAID from August
 

1985 to PACD August 1987. Currently, Tereke Berhe, an INTSORMIL
 

scientist, has joined the Project in Kadugli. Clarifications of
 

expectations regarding his and others' support by the CID/WSU
 

contract, and by USAID after the CID contract is completed, is still
 

needed. In this regard, Dr. Jan Noel will be travelling to Sudan in
 

early September to pursue this with the Mission.
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At the request of donor personnel, WSU prepared a paper entitled
 

"WSARP Status, Issues and Recommendations in February 1985." Many of
 

the included items relate directly to Project needs as its 7th year
 

begins. Excerpts from this paper are therefore included as Appendix K.
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WSARP QUARTERLY REPORTS 

Page 

October 1, 1984 - December 31, 1984 A1-A56 

January 1, 1985 - March 31, 1985 A57-A112 

April 1, 1985 - June 30, 1985 A113-A126 

July 1, 1985 - September 30, 1985 A127-A182 
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~~~ QUARPTERLY 1R PMRT:K,
 

NO;ToS t ofc th Ic-jib v '0- Hie I%5A 1 P 'plant scienitists 
thi's qjlar Lk_ r wasc d i Lt *cc d Lwi i.- r i, s~~tinc rec ord­
ing and analyj.ingc f-'-i'ifIm t.IL SS Ce.)o0111S 2CsearcnplotsJ'-'Th'ose' wc' HJthlvs-o x6ni~ normal 

~ >;research activir is . 

.'~-Me etincjs we re nt_,i d in uoio i-du( i i nd I )zur w i.Lh 

Re, o11 I c r' e t'I*.I.vc.IIIf~ t "1 ' 'n tehC1*C c'or( na tion s 
rceirch fct -)o~ -~11Govern­-tvs''rnW2R 

N' " A: valuocligiical eM t1.hu mdy 

A vlu; ei!i.-iin. -id otLluconstr-uction c oxp,- 4 .nent (.E WSARP ~'v lho 11urns, ond Mc!)--ald' F~nicrn 
Companuy was! ini't~atcc during ticn,irter.:<The team, 

, 

consistod ;of* Rxid .D.' St .ker z~cid Gary Pobiirs6n who re­
Io'w"I 1)( 1(I li io t t: -i*t io , in o v o ku,c. 
ndiVijdl~ll." n ;7i' _C1 Hid'LJL pro acc:"~nd, vis'te'd 

prj(2cL2 <i&lusal fur1 tOUu, uh-uvUiLCu t cU'rcflt 'corp1luton
! s ~dt"i~ct i v it.y: a ndcon: *ri (,-ti on ill i qrmene4. For the, 

period. Novemiber tliroucljh Dcebcrr 11< A report of
rocoiiuiiend~L 2 'tionsvi i imitL~ qua rter.b'~Afl n tHe nt*.xt 

Equipment a'nd supply nes%;r sebe rmsintists: and orderb nNurepoed ocall ancm fhromughe­d 

-~ -Wa.hington State University... 
~~~Statiori constructAi on seco.,ms t o ha v bco.n speeded up~2 ~ .i',but not 'sutficiently to remnain on the last schedule """~ 

Un 1une ss,additiona1steps ar:e I akon"by the contractors 
"yL to: prov~ide pm3rtcd mraterials'-and operating 'funds on 

I3. 

"~~~' \'3'-i:, a'more tiel~y 'baii.;', ', 

S. meS ' 

'~'K'Greater than -. .ccurred inj the 'construc­normial -activityo 

'P3"h'$'ti~e'6h :portion :of, the pro~ect; an :Engineering Review
 

Tea b'rought in by AID'/Suda-n was active in November

~~"~ and',December''Visits wereo ma.d "to Sudantpricae .',-v 
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in LJlles, .;Lu..Ili,.; I,/ J. Gi. UbL,, Gr',..-Zitiui L-, Juper­
visiny arc.iLt.t , ,iid Dr. Jim llewi:;on, Director of
the InternaLiona L Program, Washinr;ton State Univcrsity. 

Morale of al 1 WSARP personnel, 1)ot:h Sudanese and 
expatriate, has advei sel.been . 1 ,Lfectcd duri.cq thi 3 
quarter duc f(, LL,, indecis i-)n .,y .'iD/Sudair reg...r- ,
project continuation. 

A. Consultint ; ar] Visi L r-

Dr. Anthony Hall, UniversiLy of Calif'ornia ,t
Riverside, completed a visiL to) Sudan on Octo­
ber .13. During his stay. sponsored by the cowpe.
CRSP, h'2 vi.;iLed Ko,-cioFan, conforrcd wiih WSARP 
scient.ists ul visjt.d with wvny . .uors concerned 
w. tli cco , , ':-,a rc! i n ISu, I " I 

Mir Lynn 1( ,.i "h ,-,..- co " -,.."L stty, cmc[),,tiI cta.eta dhis assiynme:ntL to the Iyb .- So gc.hum S.-.ci 2Drci c­
tion pr- .r,1. , IV". 

Mr. M.L lWJ.. iinnion, S.' c.,nsu1.LcInL for ,Jtlji:,
ment (Main i 'ied KtInane. and ini 1 in ir'.Utm 
on November 21. 

A Wo-.ld Bank t ,an of ,IL11i'i1l1t1u-ists visit',, ". 
I and . idKad uq i 1~ Ob SLtaLjns anrd discussed .. '.,.i'Ch p~' reyr l: ii 0 1I.01).'F . 

re­

AID/Sudan personnel visitinq project research sta­
tions this quitter included Director W. R. Browii,
Eric Witt, Lili Martella, Amar Anlaka and Carlos 
PLIscual . 

Dr. Jim Henson, Director of tie International Pro­
gram, Washington State University, visited the 
project from October 13 to 22. He participated
in meetings with AID, project personnel and with 
the construction evaluation team. 

Joachim Grube of Grube-Zimmer visited the project

from October 13 
to October 20 to participate in
 
the construction review.
 

Many other individuals visited with contract per­
sonnel during the quarter and will be mentioned
 
in following sections of the report.
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with WSARP admnistrators and scientists at Kadug­l11 On *Novernber1 odjcs research programs,.* 
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4~~4k ow- N-ii---v-.. 

- Drs.,Dafalla,Henson-and Hogan, Mr. Griube~and Mr.~
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~X-,,ZBrown on'November- '21 on~-conrc mtth irctr.
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.NSORMIL Evaluation Panel:-----­
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DlfalJ~ Hogan, Cook, Buliderso6'l,
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cont inur, l rnh, at ,i.,rly December. On Decem­
ber 12 a meetig was 112e1ld at WSARP offices with 
AID, W.-:Ar'T, ,il WorK,: ii,,nk roe resentatives at 
which thii. ,if na : ,j :.i l rcview of the main 
poinLs L,r rOLUL . On the basis of this 
brief revi.w, thcre ap.peared to be no startling
disclosurcs or ccmlusion.;. In general, it reco­
mends ccimplct tin of thD cont t uction contract 
Lit al). sites and Continuit.i':1n of consultant ser­
vices .hrou,!L- construct,ion. Though complete, the 
roport h,,.,s noL. 'ctvt. been .. ;ed f-or detailud 
perusa . 

ACT IVI TiS I-,:'T[, 

FL OBEID: Fxc,:ation for sewaye force main in 
progr-s's. Sewage lagcons '9 % complete. 

W'later dlist-ibutii ne-::ir, corn letioh. Water 
tank i-cwr onJ(ifl s t, .1i!] rIady for er'ction. 

U I l L_; t .:ik y ]dinj inI,'[ i s:;,-m' alid .,u 
prog:e.ss 

Doors, '%w rcrandah and floor[fUw.s, screening,
tl. t on i: i nlui nq. 

EL FASII-'IR: Roofinj crews working double shifts 
to utilizu only two power screwdrivers in working
order. Completior of all rocfing by January 10. 

Instalaticon of doors st-arted. Remainder of 
doors reporLed in transi.L 

No windows on site. Still in transit between 
Port Sudan -nd sit . 

Local materials on hand aru sufficient to sustain 
work level. Twenty-two tons of cement on site, 
50 tons in transit from Nyala. 

Suffw-iet. funds on site to last approximately 
one month. 

Agreement for erection of power poles and cabling

reached with N.E.C. Work to start January 3.
 

GIIAZAA CAWAZET: Work virtually stopped since 
December 25 duu to lack of money and therefore 
gravel., sand, and cement. Contractor reports 
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KADUGLI Mou on-.farm road bids as far as the
Mini:; , cIo rin-ince. Orde r Liqht:n ing rod hard-
Wa rte . 

Sevural co.LditLon- Wvithit th,-' project slow force
 
accournt rocir-2ss unncse..arily:
 

1. 	 Role of project engineer is advisory 
Only with no authority to implement. 

The 	chari ofJ command responds slugjishly. 

.Station 	 scientisLs Lor whom some of the 
force ,Ircount !ac.iliti,.5 are specifical.]y 
constructed rarely respond to requests 

,i."ii Lf u rmiutL o i. 

These consit ions will chrige only if project 
manageLen l wants them to chane. 

1 V . Fi A, .M 

The 	 quarterly financial statement is 	 attached. 

V. 	 PROJECT I1hPACT
 

A. 	 Kaduqli Research Station 

1. 	 Aronomy Section 

GE NEl AL 

The 	 major activity of the Aqronomy Section 
in 	the last quarter was basically harvesting

and 	collecting all necessary data of the 1]184 
research trials. 

The 	 Agronomy and ,inqe/Livestock Sect ions mel 
with the Regional Minister of Agriculture, 
Dr. Bashir El Tahir, at El Obeid on December 6,
1984. The Agronomy Section was 
asked to provide

the minister with high-yielding, drought-resis­
tant and short-maturing varieties cf sorghum, 
sesame, groundnuts and pearl millet. 
 Sorghum

varieties recommended 
to 	fulfill the minister's
 

A8
 



'7 P 9 

rouIaLreul~nnts ,were.-Gadam cl Ilxnam, Dabar; ~ 

T're P l,:ndfflleL,, .Ugandi wa s recommendecv' 

~~~~:~C,> 
1 

h ii tii 
LI*i~.~~Om~of~~ r S r. thzilre were.jnc 

r~ 

< ''o '0 ff,,0drnI 1 IcU LS wIsV. 1Snot complet 

,tinunl)tilI 

-a4t:V time, we s Ijs t a 'ed 
f-ho 1984, daita is 

our'I recobmxen da 
analyzed., 

S 2EC TIU.I PND TECIIICAL ACTIVITY . 

OnF trn'tionh Trials 

r1c, rl nf all inthe past crop season was 
lnw tri(] poorly distributed. To this 
-Ict, the .yields~ of our trials were, 

in gcnotalt, bolow average aind in 
cases were. even total failures. 

some 
'The 

t ha-t mayxbe deleted from the 19841 
i.~ar'hreport~ as a result of the inadce-

CUiLU fdinIall, pest damages, a:id their 
C0111hin'Iiotns arc 'IF, fol lows: V 

Soybean national variety trial. 

Frely nodulating soybean trial. 

Effect of delayed harvest on sorghum grain 
yield arid stover quality 

Intercropping of sorghum with legumes 

Haqe seod Product ion 
A , . . -

Pearl millet variety trial-8C 

Variety Trials of sorghum, sesame, sun > Ai 

Ilower, cowpeas, mungbeans, pearl millet 

3A,. and gJroundnuts are being evaluated. 
*~~ -Tn general, t1',:! low rainfall was the major 

~th~m&~b1.,: acked onfrmity in 
germiination,, the cowpeas were sparodically 

giondnuts suffered from thrips,an 

pea'1i'letswere >badly~damaged by brs 
~ ~~ ~~--ants and: flooding at -seedling establish­

-~ montl stage..,,.,.. 
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SCIENTIFIC/TECIINICAL ACTIVITIES
 

a. Forage Agronomy
 

L) A number ol fo-ayu lugumes and grasses

w(.,r'(-, I HuL-d uiui.ur scr-eening and pro­
duCtion trials, both on-station and 
on-l-arm1. Dcspitce the very lw rainfall 
this so~isc)n, s(,vra spc, i.; an varie­
t ius showcu h.igh [,i( ;rmise fo[euage with
 
othet- ciw )i ,i,, racter[ ti ,'s .incl.ud­
ing drouji,L tol(, a nce, re,[: ta icc to 
disuase and iliseut attack, lood nodula­
ion, and ,-,ipi ed tablishmnt:. The best 
e :Q ormiunc -'(.qe. we ,rr, C ) munqj beans 

(Vig1nai Lcalit ,- , JLL. C~lI) (b) (Cv'aiWPsiste.t ragonot a1 s,) ,(c) covwpeas£ (_iqjn~a. 
s.innsis-]oca1) (d) Clitoria ternata, 
(0) Mac'ro)ti)liu;, atroiuLpufLun, ane (M)
i ioneer grass (sorghum- sudan grass hyl)rid) 
.1n adddit io , t:h. w g begns, gJu ,*', and 

(dual1 p11r'. e ro.-,s in tol-ms c- ood grain 
L -" humc ii[ lld L,,,L g'.eOior -!nimais. Ihe 
tes il f 11.1u can a.L be: as a,1r so us((d 

commercial cash crop.
 

(2) An, animaLl di-aft experiment was conductd
 
in KLIulu with the Socio-Economic Section
 
to evaluate the effectiveness of and
 
interest in ox-drawn carts for transport­
ing sorghum grain, crop residues, and
 
thatching from distant 
field sites on
 
the cracking clays. Approximately 15
 
households have been participating in the
 
experiment, and many others have expressed
 
great interest in being involved in the 
future. Some individuals want to pur­
chase their oWn carts and train their 
animals in a collaborative effort with 
other farmers. A cost-benefit analysis
of the technology is being made to deter­
mine how it can be integrated effectively

into the agricultural and socio-economic
 
structure of the system.
 

(3) Data analysis of the forage agronomy
 

Al8
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experi.ments ir, e i.-Inq carried out and 
the results will be presented in the 
IO H4/1%i Aiinii1,il ,l,' t ,)F the. Range 
S(-*t ion . A pa[ -r entitled "The se and 
'tel-tiLial of Ieugm-S ill the Nuba Moun LUiIl 
Agro-pastoral System" is in preparation
with the Agronomy and Soclo-Economic 
Sectio)ns and should be published by July 
1.985.
 

;u[)pIeI.nurt-ILy o Dr. 

report on cowpe, pc- duction in Western
 

(4) A r1L-rFo iI1l's 

Sudan was wr itten to rectity some serious 
omissions and miscnc,:c,,ptions containe 1 
in Dr. Hall's report. The supplemncnt 
will be publish(ed by Wodetatios, bund­
erson, a] Gillard-B',/cr:B with Hall's :e­
port. 

. Pange-Anima l Ecol nqv
 

Nuh, coats was .ni.tt t.e I w iLi Pcr 1,,:-:(1 s 
in - vil.l,ige'(. The s!3udy focus,-,d or !cc­
ta- i ncj fema les i tsc most irmport ant pIr''.- .­
eoqical class of animal in the herd. 'I'h 
objectives of this study will: 

(a) identify key forage species of goats
 
on a seasonal basis in rel.Lion to 
forage availability
 

(b) quantify trend: in the nutritive 
quality of the key forage species
selected by goats in the Nuba Mount­
ains 

(c) quantify trends in diet quality of
 
goats on a seasonal basis
 

(d) quantify absolute Lorage intake by 
goats on a seasonal basis in order
 
to relate diet quality with range
 
conditions and how these influence one
 
another along with changes in animal
 
weights
 

(e) provide information necessary to
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dl2lurmiie )Ijic.yL cdUrying capacitiesiiuum 
For di [ferent veget(ation-soil communi­
tires 	on a seasonal hasis
 

(f) provide information to enable a better
 
evailuation of the 
current condition and 
trend of rangelands in the area in rela­
tion t-o (h ir Fot-entiiWl. productivity and 
UIS 0'
 

(g) ideliltify crAi ia LITA- ients a!id periods 
most limiting to goat productivity and 
how human activities impact on this 
in terms of rznqeland improvement and 
deve 1Ofpment 

(h) r'ovidc . j rFormeti-on to d sicjn range 
litlh .,u:nl t pr..UcL r'Ls ,.111d sLrtuyiu, 
Forms o!7 supp I]emenl al feeding 'f)o ame l­
iorating nutritional stress and improve
.Jn.i[ma] jrodt' t:ivi' v. 

(2) 	 A study to assoss herd productivity and kid 
growth in sedentary Nuba goats was initiatud 
in mid-December with two herds totalling
20--25 ani.,als each. The purpose of this study
iu to compl1emun t in -ormation contained in the
 
study above by providing an evaluation of
 
animal growth, weight change, mortality, and
 
female productivity over the year. All indivi­
dual animals are identified with numbered neck
 
bands. Kid growth is measured by weighing at
 
birth, 30 days, 90 days and 180 days. 
 Other
 
animals in the two herds are weighed on a
 
quarterly basis. Female productivity and goat

mortality is also evaluated on a quarterly
 
basis.
 

(3) 	An experiment designed to examine the avail­
ability of forage to livestock over the year
 
was continued and is due for completion on
 
April 1, 1985. It involves measuring the bio­
mass and loss of herbage from various causes
 
on a monthly basis. The primary function of
 
the experiment is to determine how much of the
 
forage produced on an annual basis is actually

available to livestock as food. Information
 
gathered thus far shows that only 6-10% of the
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total her-bago I)lodue L ion i.n the Nuba Mountains 
i,; consume.rl by I ivst.ock. The t'emainder -is 
(,i ther ii avai.lahlo, unpaaLabLeo r lcsL t-hrough 
11:L'b iV,) oFUs .j (L,t.r i tivores, small mammals 
and fire. The seas-nal pattern and intenqity 
of grazing by livestock also has important influ­
ences on the guaity and quantity of aOV<il ble
 
forage.
 

The rosul.ts of Hli:; stildy wi1 i solate and 
quantify the factors responsible. for the loss 
)['lic- bac u ()vO r Lhe, yc ,i w! ic: can t ho n be used 

for mi fla ?merfl . (1, i. i uriS on: 

[he de Lerminat ion o !,. oper carry ng ca­
pacities for different rangelands at Oliff­
ei-ent seasons 

(h i introducit,,j 'hanc.je-s in tradditional qr,;zinq
Ur-,IcLices tu 'Naximizu the quantity arid nutri-
Lio ,l,1 11 l11i0 -y ()f f ' g av.,i. i_!I) ( t(. -tl(imi ls
 

(c) 	 intLociucing maniagement strategies and techno­
logies to miniinize fnraqe losses attributable 
to unproductive causes
 

(4) 	Harvest and transport of cowpea hay and sorgltum­
crop residues were carried out with two piirs of 
ox-drawn carts on farmers' fields at Ku Lulu. 
About 3 tons of fora(le were transported and 
stored on a hay rakuba at a station-managed 
field site in Kululu. The forage is planned for 
use in a supplemental feeding trial of lactating
 
cows with Nuba farmers during the li.Le dry
 
season.
 

ACTIVITIES PLANNED FOR TIHE FOLLOWING QUARTER
 

a. GENERAL
 

(1) Participate in a Farming Systems Workshop hosted
 
by WSARP and CIMMYT in Wad Medani from January
 
19-24.
 

(2) 	Present a paper entitled "The Production and
 
Supplemental Feeding of Native Forage to Seden­
tary Cattle in the Nuba Mountains" at the Farm­
ing Systems Symposium to be host(ed by ICARDA
 
in Syria March 25-28.
 

A,,
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b. 	ADMIN LSTPAT.VI
 

Provide overlap with Dr. Ibrahim Hashim who will
 
be reIplacinQ mu in Ranqe-Animal Ecology by mid-
Apri1. The FI:'derson family will begin packing 
to leave in 1,,t, April. 

DLV! : rNTC. 	 STATION ';. (Nine) 

d. 	 SCIENTrII" ICiTi2CUNICAL A.CTIVITIES 

(1) FUo '1a1Ay LJromy 

(a) Comp>lete data analysis arid associated
 
rencerts on forage trials conducted during 
the 1934. season, with recommendations for 
f utu-e r es,-arch 

(h) Cop [' t.h.: ,.a aria lys;s and reportinq on 
th,. animal-drt ,ex-.UCrt1nnts at Kuluui 

(2) Ranqe-An i.:ci 1Lc: .ogy 

(.i) 	 Cowpk- t t: on [lio feding habits 
and productivity of sedentary Nuba goats 

(h) 	 Complote rang,-,evaluation studies on major 
rng, lands in the Nuba MounLain ecosystem 

(c) 	Complete the collection anid preparation of 
plant specimens for the Herbarium repre­
senting South Kordofan. Included will be
 
an organized filing system of all plants
 
co Llected wit hI comprehensive annotated 
notes for each specimen. Notes will in­
clude Latin and vernacular names, plant 
description, habitat characteristics of 
soils, vegetation and associated species, 
abundance and distribution, uses and for­
age value, site of collection, date -,!d 
name of collector. 

(d) Preparation of a report listing the names,
 
life form, habitat, abundance, uses and
 
forage value of all plants identified in
 
South Kordofan
 

(e) Continue the assessment of forage avail-
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a il 'ad . oI the, cia.kq
 
Ii~dalgC. ek :,y soni; ic:ht h e':, Nub 11)U1 airI1S,
Nut 

oiinirnil rod u vtJ.ity in th. o ', .c 

~ 9 
s o uucford in 1984/85.. 

K~~MAORPROIMC '\N STI11P S TO F\ECT*1FY.PROBLE1'MS 

~ ~~ rv1~ Ol ~ iid * niclo rcr th( t ra i n i.n of toch ni. 
cial-i In ',sho r c-ursos a-i workshops iii Researdh 

1 n' Lo,Lut ~~wh%.;Tf,CA1 anid ICPTjSA'i', 'rhoro ceirc 
cert-ain g-ip in te lvcl of. t.:Etining' and expertise 
of WSARP technicians, iand thescL>could be overcome 
easily and inox>pensivoly by short-7ter tra'in, ng 
programs whirh 0SARP~carno~t undcrtakK:2 it wouldi CL1so 
imotove the mral-~e arnd' motivation of technical af 
w)oIn ): v 1 i t 1e0 pcw1()TLnII y iKsi enotcii. fi c idvrnnc'e­
nc~nt. Stlp)0rt rq u -h tra~iitlg. could be proposed 

b.i A do'iLsicm on, the extension oUl the proj-ctL for 
;11 C C1:IiC lSS .IC QI , h(U d m 

1), /idcUSI o n.uL.i1.S DiC conlcerni­
jingth e:Kp&c.iicnalture 'tnd contentof, Lhe ux t Cris i0Ii 
should he included. ,Thd long do~la',, iii making these 
'docisions hais had a vy.n6gatiive impact on WS\RP. 
moraio. 

C. A pciriter tor the IBM portable computer is urgently
neeodud, aluny~with, additional ,computers to servo the 
needsp,:f the growing demands for computer time. 

2. Livestock IriCtion 

GENERAL 

Dr. Michael Harrintn O.D.A., from the Veterinary Re­
search Laboratory, .El Obeid, visited,the Station during 

tho'24thandc25th of Noveinber to discuss poteIntial 
'areas .of,,collaboration' 'During~ these discussions, it 

.,jwas Iareed that oi:.r.laboratory would assist the Voeri­
nary Deartment in Kaaugli in performing agar-di'ffusion 

'~'4~i V:'~diagnostic 'techniques for evaluating suspected cases. 
of,' Rindrpest.',Thie Veterina.ry Research Depa'rtmientagredLto suppl theegnt, n sple''< 

~~~agreedply all, h necessar n sple 
~ to carry out:,the procedure.'' 

We atedd reg'ional meeting in El' Fasher, with other>'~~ 
SWSAR VC~P staff and! resource people, and the Regional: 

4 4 ~.,~"A23 '' 
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Ministry of Agricuiture, to discuss proci.am quidelines 
!' )1 Lli I.wo W.I)AIRW .;dat.ionuS [hiI)ar U 'I'_:.;e mcC '.i gs 
took ptlice: on Deccmbui~: 3 intd 4, 1.98d. 

We attended a meeting with the Regional Minister uf 
Agriculture and the Director General, Kordofan Region,
 
to discuss a WSARP proposal for the establishment of a
 
dry-season grazing i:eserve piloLt study in SoutLh Kordofan 
for transhuinant prod.ucers. We also discussed WSARP's 
rucomu iundaLi s EUL' sorlium Va1.LLLiCS to be .,aLd tilis 
cropping sei:u n (1(.185), [,ilt..icu[Hirly in the l iqhe of the 
current drouqht. ThL Ministry gave considerable support 
1_0r k t i l.d1u y [, [ , :;l.t, ,,id it. w,.is d*i :i,!e, t ha t 
Specia lists -cm WSArP/ Req itna1 Ministry wou d hive a 
meeting to discuss details for implementing a feasibi­
].ity study. A copy of the minutes o" this meeting has 
been sent to WSARP headquarters, Khartoum. 

Fr'. Cook W,:; (,i 1 ' vL. f . L t-he 1 0 -h - 3 :-;t ()I - cu .,m], r 

1_984. 

SCIENT.rFC/TECIIN1CAL AC'i.VITIES 

An IBM pe i: dl CT'm1: tL'-" :irr.ived un the ;tJ Li(n dur inq 
this quairtu.r .tnd coinsider:blu Lim, has b.,c:n spnt l-arn­
ing how to use the analysis package which was provided, 
and in the analysis of laboratory and field data. Disc 
storage appears to be an excelle-nt: method1-fir &ganizing 
and storing station data [or future use by .)ther scien­
tists.
 

Problems have arisen in acquiriag an appropriate phospho­
rus supplement for our researcher-mannged trials with
 
producers in Demek desp.te the fact that requests for this
 
material (di-calcium phosphate) were initiated in August, 
1984. Attempts may be made to use limited amounts of
 
superphosphate fertilizer, but implementation of a com­
plete trial looks doubtful at this time.
 

The Range/Livestock Report for 1982/83 has been published
 
(WSARP Publication #29) and is now availablo for distri­
bution. 

A paper entitled, "Seasonal Disease Incidence in a Seden­
tary and Migratory Sentinel Herd" has been submitted to
 
the Journal of Tropical Animal Health and Production.
 

A paper dealing with the quantification of wilk production 
by cattle and sheep in pastoral systems has been started 
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wi 1.1be"com<Lec.. hythe cnrd of' the 1 985"r'n ' ' 
*~*.~~:..~vsason 
 once idinuate Field data has been"dol>ectj'-. Y ;Cu 
'TC\r it icaiL eagents. fo continuation of blood, 

'rj > phosphorus abaiyscxs have, been received and ther analysis''"' 
~ of fora ge phosphoru's'lvelIs has started. 

hedin Aleppo, Syri~ h 4 Ls week inMac,195
1LAL tlR!uJ, cI1)L21eL~~~o Trials, The RoleLf In-Herd 

of S cn ti nc!I 1_Iler~ ii -i.parLi tioni 

4,Plimi nary s t udli t!s an-i the nutri tional1 an~d' diseae 
/49~status -Of' came cion systems 'in~ Sthor -)r

fanis cng' pestime duc to the 'lackj of adequatere­
!-ources and at r .- ioi~i.i.ingj of eto activities. 

A paper entitled; "Dry-Season Supplementationbof Cattle,
wih'Loal Crop ReUcIuS in KordofanRgo, ua"

has becn submittd to the *Journal of Tropical. Animal 

Fadlalla attoended mo LLng on.h Mod2es of, Live~tock
Productionldn Arab Countries"," held in Rivadh--SaudIi 

AX~a'ia'l14KNovemnber, 1984.' Aaper entitled "Cattle 
'Production 
 among TrLanshumant Baggara Tribes 
in Kordo-<


fan Region, Wester-nrSudan" (in Arabic) , wa-s presented.1 

A voluntary intake, 'diet quality, 
diet Composition,7
study wa nitiated-~ with'transhuant~+ 
 she nOcoe
1984. 
9 

ACTIVITIES FOR THE COMING QUARTER 

A .protein/phosphorus supplement trial, commenced in
'April, 1984, isscheuledtorcommence its second phase
 
in April, 1985. 


Efforts will 
. 

be made to ,initiate a phosphorus trial with
 
transhumarit sheep in February..
 

A trial focusing on the. seasonal control of ecto­
~paras1es.of:'transhumant sheep will be' continued during 

-'44''lite 
 195 dry-season.
 

Two in-he~rd..trials~ -. assessing thc' efficacy of Ivermectin7inthe ;-tre,atmnt of de1modebctic,man ge and 1 n/,'.penicillz7"~44 
streptomycin i n t 'f
tr eatement b trpohicosis in 

4 transhum'5nt cattle wil'continue
 

4~ ~~ 4 
4

. 
' ~ 54 . 4.. 4.j444...92 



I tc L-ee whncq C).. 1 ere o yn ite lds ruarter ti e 

CON STRA~INTS4'TO'JFL ACH L RS 

W L L'' I U" 

Problems -wr ex~perienced (COOK) .in transinittinq radio 
mressago-,s to 
Knri rrtoumr, 

the Khartoum Ofe. 
Oporator to~ 

The inability
~ng1ish 

of the 

"or Arabic .1enmncs comumunicatjons. with KJhtr­

rVIIis pasL (JLLwtcr, '1hdAscun a decrease in SLiff mTorale, , 

~~, 

'.n'rCIIJ pa._L Cftdu to -the ln 1cision, regardn Poe'­
' continLua tion.. What should, hacve been' a,periotd of construc2­

Sd'L :;C~' ~I.S!;. . 4 -aLs Lu Ii,iv 1uii unii ­ f dUcvisiv,auIlLS :
~1~~I-,prI 1 i I uqcIo f-, i~of'-, .I ,u L t-.he F(,cus 6s 'L'c ,r -_~

~acha r I~~rain ittoinpt to justify dramatic 'Chari''<" 
'in basic Project bbj'.ctivcs. Hopefully, 'this si~tation1'; 

+ 

'will noti continue. 

'~:~3 'Socio/Lconomic 

GENERAL / 
Section 

'' , 

This quarte wok rscaatrized by a c ninid 

4> 

~-~-4"'-

V. 
"~"nar., 

'high level' of activity in the Socio/Economic~Sect~ion.
The section receivd Dr. Mil ton',,Coighefuour'from th'e 
'University of Kentucky, ,who presentd eia I 
ith 'tra'nsfe'r ofl'techrol6'gy totadtoafarm,house­'holds'.. Along with! JSARP scientists, six' agriculturally

oriente&.group~s "fronV1ad'ugli were present for' h smi 
Additional' seiniars are planned in the fu'ture- to 

provide a flow of iriformation to.'and' from they agricul­
------­tural. community.,, 

01.1 The Socio/OEconoric 'Section wavisited~b~ numberof 
,1 oth-r ind'ividua-ls an~d groups,reviewingj and consulti'ngz,.

oq"-'-,npro-joet iactivi ties.,, None -of thbse'visits'were di "-"I"" 

"~ ' " ,,, rectly'. related to ' ,ctivitie S4of: the section. n 

"- The~Socio/Economi'c Sction was xepresented*_ in: metig
WIIIwth government mffinisters .,andIcemp f yps_,in, El .Fasher ~~~ 
in November of,'1984. The -trip Ito,&l4Fhr, wadsg-' 

4~~ ashdr.4..~.4AeI'.4g44 w 

'4, ,'I 

& J Z> 4 1; 1k ' ' 4~~' ' 4 

.4''
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"i 	 rn00~ 	o ,Itim4 nppnr -or a( t, i 'A.t ieow 	 j t h' North, or.-, 

'w' 
Ii~ ~ ~ ~ ~ ii Wt Kuihii :L u IL WIS u ll (hIJr L ~k prd LAbI~v I IlJ'ie Wolr ' .IIl r . onoi s n :ir"

A 	 %I v.~eu -~J,*_g~Jt.L 	 Si'(..LSSI .n USAID' 
rie! in 

with centelCa oud t'IIQ, 6 .- t ribuLio'v"onfuF Fod i nl the Nuhc Mount 
~j 'Aara Th s ubj ,ct-, w as di scussed a1t liength and it~was~';~C~lL1dcd LaL ~ha (srihum) Should riot be distributed''3'

-)n~hsua arca rund-eNuladucjJ.luntil, March ofMountain L: 
1.985. 1n' 	 p)osters-S ph iic the)dditioii, th-it food 

"~'~'""" aid 'should be used for 	Conlumption only were to hbe dis~-'IK 
>4' tributed, inl the Kadugli u~e .-Ind OLHecr v'i]lacjo_ - wkere'&'4 

our sect-ion is c'ofChtlT int.I-v i ws. 

' '4a., The Socio/Economic7Sot i 'has been hincloreci by pro­cedu :(-,s used to conltrol' the use of benzine. Theo 
systom~in place at jthe timeopresent required 'three 
oruft - i Utoi'Q'fln ul b.un'z'ii per woc. T1i 'i0eSults inmany hours, o F.wastod tim- each 'woek­

1) 	 Su ,Ll ' eq i m .1 ) . r i yie ao.suPnlY ):) Lhc a'_2;)-ro'rat.nste 
)c 

Reluc'sts for 
manLiails wored'ayd n eightto woo's.f11isli' 'restricted F .o .c work acLj V] .0 

c.The ptei dien 'for f1ield expenses for. staf f 'is ansuf­
' Iici ent. -Tliec ne 'ci to b.:' -I suppleenetil -)ordem 

to bpy fo~d'~an1 durab'le itemns used in'. th 1'c(ThiC' .LS espc~lly txrue dueo Lh ppnsity, ofL 
Food pri(ces incrc'a-sa 'as SUp'plies dwind1e.:q 

d. 	Stffn of 4he Socio/Economic Setion is proble-"
matic. 7At the present time, there is one senior
 
tochniac11, one
t L C 11: jun'ior technician and two staff
mrembrs working in' thescin Duig'the coming , 

-~quarter", 
 two~ 	of "these staff members have been in­
formed'that chywl 
o 	 eretained. The proposed

reduction' of staff, which has taken six months to
 

,build tip to a ,minimum 'requirement, is untenable.Re A 1 iidC taff result in cutbacks intio in will 	 severe 
Ithe activities of the section. 

S<SCIENTIFIC IAND TEICHNICAL ACTIVITIESI 
A 

S The, Socio/Lconomic Section has undertaken two additional
pproj cts :dluri ng this quarte. .The'y lnclu~e an.*nm
 
~ 4~dft 
 ,experiment'In,Kululu and a surveyA describing..and L~4 detaiJSing thie" importance of tLhe Jubraka.. (house-garden)~i 1 I-I44l4
44both 'experiments havi1*ng been" part of the 	1984~workplan. 
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I~a: v("O)d Whc W; iIy~ provide initor at "Lon 
YI~~o~he~Q~ru vty cort Lhi or'Jn sed Cnth 

4.L ,, t.L I' ~ 

%J~o;'C pr "' bieingt 4inoraio collected on . 

''i's" t'n~ drntr woIt.h 01)0(cra 'iri th1! 'ncisc~dnstiern 

hIduy Li:'a i -I 'Surroun'.1I Iiy VitLk i . 'Treridswil,[ pro­
j(1 '1 in ;tiniing of l.ive­"'~ ~ Jrv 7-1J~iinfrmation LISeft-l1stock.aes, TSe lIve ock, pric informnation wlPro\'~dt, (L)I 

* 1 rY Foo (1I, u h 1,i VO S1: OeJ 11vi rko 1(a'C"Y tn ,( 11nert iik cn~ nnxt cuartur. 
LIA.p-1[)me'fi La iiy 'Lntakcn 'in thrre fo rma tIic !uur~v.ty is'being underVillcigcs: Kuiulu, Katcha and Dotbebat,to providL. OdditionaL-I in1forniation on cultural con­7 ~~~ ~ v v'o LL~uLdovido ,;nme insighL into'"the consumpLiv_' practices Land preferences of the 

a' tad~o~d£H~nhuehl h y rue r s are
bei.ng intoi vic'%'d in -thc~ h~ifrSii~c 

Li~ vtlIil qpwh ich ox psL inv 'tJ ~sc ary surt 
V(!.V U L'c I Ii 33. Add(I Liuij 11) Lormai L ion oila 

s L.-I i 11 ti L 

Areiiy ious Loacor), rO.Lc. in) planting and harvesting 

tointroduce ~ ~~apc nono potneti,
-1toCd. COn1S mIII[ Lioikajt' vi tLios ofi th o -o a'ih 1,d1s 'p i n 11.yw i 11c i aLhse'f ­i-p I IouC 


consumeod are IL1VeStigatOd. 

annd 

ahndeconoinic cilysis oo Thh trinshuinant production 

:.The section,pe~ecss~~~iht~'Kodis pa'ssivl wokngo the. sociological 

r 
sysem Thi's is adone in supot f the: Range/Live - a' 

ectonactviie
stok pertaining tosupplementary
,eeding experiments.' The intent of the' Socio/Econom -jt
 
faa,' i&Section ~is to foster 
cooperation among'Ithe sections 

whieLa the',samie",time, developing a- partial budget'
ana',lysis. 'of'feed' suppenation activities. hs 
wo 1ld be done': to,'asseiss the economic vibiit 'o 

a a" ~ supiinenta1a f edinggiven, exogenous mineral, supple­

-The 
inspotactiyitistorM Mohamied E2iii 

.,- Socib/Economic Section is aictively participatin
 
1 h a,"a, 

h.~dis enumerators. The 1,catt'er is suevio fo , a'a aa,'
-data,collection activitis 
 of a Ph.- studnt ur 
entlyjataWashington State University. aa)S , '4aaoaa 

~'"r~~'~a''a' a ~ ~a~aaa.''4a, 'a"4a~ 'A 29a"4a '--~'­
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a~~~ ~~~, ~ ~ 4 f a l '4f> t,.-~~ I " "'-aa~a'waaa' -f 4 ' ~"" 
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~~~4444444< o t'lc Idn L bY t hC n (2 ) ve r~ I'fn ) ~ r 54< .4 4~n '4t i r t u rni n gc
to <Sudan' with StEnff 4 Ca'rrinc ou resea rch in -Suda'; 
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pb s s)JLb 1Lse nes: .. tf ngii Lhem e 
6u:ilh m4: cjnod Pr os r.I 981 levei.s illLh c rioirt I I 

4L at so1 staff ing 1ui s' the. Socio/EcoAnomir Section 4 

dU I<'-)L ldCI. id,~i I)L dLr i i course.., inv., Le r.
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4NCT~VJXESPLNNED~vA1~> FOR, THE F'IRS].' QUARTER- 1985 

{j((+ sa s ~ i+++ +$b o Sec Lion .... ....Lo c +T wt,-1 I o 7 d' ...mosL (t.) its' 
rc'souc and, pu Linn1-o o f data', +t'cayo era.L...d in L..C i.ird, a idfourthi quart rs of 19841. 

Dt
D'u to ff f i Il l y ShOrtn ,- nn< ,f -n:,jr­~ ~:i~3 d aciyiyl wl ibe.undrtakn dur-ing Lhi&s quarLcer.
c~icj. i (L 1 wi consi& C of the documcn Lai oni :tnc 

A ia1ysis of' -.ar'-oinig ac.tivities uridertakon by thr 
tI nsurnntpopulation in th~ Nuba' MuntLain area. 

' The 'c n w i 11wrlrkc1oso ly wi h tho Aqr onomy
S2 1011Co d(L-v W on-farm- tritals which provide c. Ie L 

i'1II I L. 111 iI I"1 I 'ii)1 I 11C011()1II.j1 ( UPI Lii )F no mi c -1i 0 1rloq LeChnol10Ccy. It is important tai (.,1 
Cliadl LiStinrctions be made bof-ween farmer-maz,l
rescirchor-,farmer-managcd annd researcher-naedon 

farm trials in the coming year. 
The Rc/ie.ckSi 'c:Lion in(- the Socio/Economic,
Snct~on~Will coordi~nate the second. phase~ of the i~n 1~-rc 
dUCLioji lOf 111'Tl dJl:ICL LO- KUlUIL. -Thi'S Will. entaitrcl rirrq ofanma purchaiso oF -quipmen C a ndi 
menL ofa ucLediL aitface. 

~ B El obeid: Resezarch Stato 

pA~4~'GEN BRAL 

During this quartur, a,number of visito~rq, and missions 
visited tho Station, 'including the folowing: Professor
Anthony Hall, Professor of Plant Physiology, University
of California, Riverside, visited El'Obejd fromj Octo­

ber2,-~7, 1984. Hisvisit pertained to cowpea produc­
4 4titon rand rese~arch program. lie visited a number of cow­pea, Filds Ln the area around El Obeid and also visited 

the iarket and had discussions with the scientists. 

y 

:: +-
+ > A'+ ;; Worldt, ++ :+ i++ 7 Bank+++ :# " + mission+ ++ + A headed by Mr. S.,Marpe is visited
+++i.:++!:;+ • + +,+ +: ++

: , 4 4 4+;+ ++ +++ . i+ + 
' 
: .v -. 4 :+ : : d: ' 7+:+'7>
 +
44::++; El444 Obeid+* onn October.8,:+';{+7:++R,44': 'g +£+:'r<:s:% d d1984,4+++ .+accompanied.E 44g :p 5 by 'Dr. Dafal1Ja+i++d+?~- +;+i ++{Z :+!{8:
44444 44-A--444-~-~ ?~- A., Dafalla,.Director 44-'of WSARP.

+ + +++++ a~++ + 1++ +: +::++'-4 4+;+i+ +? +?: ++8u 
-th6, raesoorch progzrms in ais 

The mission reviewed 4-:++:: 4+ 
m ct~nq with the scientists


.'.and toured the Station'.' s-' a-'! 4 44414 --­
44-1,44 4,4~ 44-44 Dr. ~~- " - A 4 4 4 4- --- 41--44,>-Mohomed

.+++i+ Musa" Ali, Depu'tyDiroctor,++ + Western Savan- ---4 ­. . . .441. . . . . .4~4 -n Corporation,ah, -Dcvo pmout- ++++,,ms,++,++i!a7+ accompanied two+++8+++teams:{++of- ++?++;++I -i.++g ++;++ [++:;+
44+44+44/-K~+4spOcialists -144174---!4-:4-;. 4-4- --4-44444 +++:+S:++++iWorld- viie h tto 4-144A4444:!+# f rom the A' Dank,,h 4-41 -~ 4--:+++++:+ ++44 ' - -4j4~'~~4-- I - -- ++:++ +++++: + 

- 4~' 444 4444~ 44(14'i~ 4 4)44414 4-p - a44 4i 

~~~~~~4~: -- -/4 -4 A - - --- 44 ~ 44-
441 +44+4 414441A4 

+.
 



"II ,ll 4f4 4
(J I' , nyx toured bothLhIV. Is<9Kru(,in, siatLu 111d LnQ4 RC(.-soarch, 7p lm and they 

~~444~444~9 go.c044444 'proqircimson 1 t) ch Irsoc-urch 4 

.<w rd I, I-Slpr i.ct~ rct -1f7e[i~ t i- -~ 
s )h b f ' hu A ygoricy For lfn l Lo ir a on i-[1. lidx l p ie tvii opruot, 

Pro(j1. ct- neviF'la 1rnc..n1. Oft icoer, IJSA C/hitOuin r1 ve 
.A'4'i~V4uw 0o WSA[<'P zi2Livi Lic.. wa~s -jivoll durincl .j1ni r tour. 
4~ -P OIf th(e COPurcjn. I. in csoorch.Fi

1rni. 

An :Sl 1 ,
S L44~44 11. 111dr.' 

ric 2Vld u- ComniLLdoS~i t.io n ad rni visit(-,( theo Noveiiih( : 6, L98 4]. r11 

r. 4- i s i r ti l s 

T eI W.1 L2i Lis s p A ~ Ii di~TD/Aiiathb pi-;n:tio .4TiD r . (3 his f~'1. it ric nv r' 

'i-o WA1Ulu ii~: L-is~ ited~z to viith El~oObeid Lons 

Onmonig 4Q N24ro26,alWorl BeakdissioINSORmpPrcjrd 

Research ivwason, 
 visit El Obeid Navandl uspoects
poetialtfor fretr
- Tftdlomn 
toWstr
Sua.444wreacmpne 
 in thviita-o GnAsh 
ed~uony2thesegui re bprongucte
o.rc o the ain.iulua 

ADMINITR44IV
 

~(444444~44<.4444farm~'n~ bei g de ~ D na,e id oat SE ul Ob l 6 e d
 

bytadoMr f4borgaimryrn~~
ScfE'DufrerIod4fIoGn 
4~~~~~~~~~ D vson ~ iie l se~rhe:i two .'dsa s pr je ts 

4.4 ~. ~ . . 2 4inA3 

http:csoorch.Fi
http:1rnc..n1


4 7.. . i ?..,!4 ) ,,~ 	 + i:' , +, !7,i ~ ~ 9,,,7 !' %, 

Lv,rii_ h."teus 	 zita a rid o i gcj .Lo' IV.y d . bn rig 
... th...SLWLo(n I inca in tcli nc+ , mod i f eod and used as 

Iaboratorwt.sanmdofrfices For the Soil Conservation, 
ICRISAT, anc J;nLuimoioqy s tafIrtE of the Station. A s9tandlby 
gooau -nbonro1 fie to pro­

~~.~, vide, s1tanHdby p(?w( r*. -, 	 , 

1%1HYy! 	 I: i ted.Ii a u ~'eL y 1.4, ()t~oipulc F x 
c-i,tioin the wmr and' pump theof wvatcL tank at horti­
cultural farmi it ano is norycompleted. ' 

'cAn''-CSC I EN' 	 ~T:I CvTvrp 

A.:sLvCtiIIt:I ( I t I Lt! CC It.( Ycidrcirc)L nL C~ 

ciLIa :otcd by the sevcre 
druouylit ol.ii~ (,.h~is' se,-ison. The- totali 

(DoiI) S 0 n 1. n l h c . ('gimentda 
Lii . siL. Lo I..--~idn At WSAMW Piirm - 13l 

(-,cv d ti ,'. i 55imii , %wi tLh 1. m eFfe -ti -,rain­
11a. I.solli CtIiLo, L1I .W j1 L cuuipl Le' ,uyl' 	 hiois 

bee colctdroni variety trason' sesame, guar,
.sunfiow( r;. No yield data was possible! :++ +,++,++""-o''+++++.4 ,4+ 	 -a+ + I ' 	 cowp'ea and "'': '''ae s4 + '++ + +++ + + 

from variety trials on t other crops, especially 
++++X+++.sorghum and' soybe-)an.i+++The+414season," however,':++++ / provided; 	 ++': ++ 

:extreme 'coniitiLons" for selection for drought toler-; 
~ance. In this regard, a bristled population of 

" 2" '4; raLion wiLhi ICRJ.SAT millut brocclur,. showed v.ry
qoodl promiso Ii-ui iroiiqht holprait material with 

good pericormeince. 

ACTIVITIES PLANNED FOR THlE FOLLOWING, QUARTER
 

Activities pl1anned for the following quarter in­
clude the following: 

'I Analysis of the data .obtained' from the: vari'ous 

~b. 	 Preparation! of thu annual reports 

.c. 
 Planning; anddiscussion of the next season s 
r-siar "+ + 	 "ro'.am 

+,+ 	 ) ' v 
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KK SC ET IL.C NDI;PECHNICAL ACE'LVVVIIES 
S' The* mai~n activities, cairrI Ic d out durin g the pro--. 

ou sf'e Aw2easol Iows" ~ ~. 

a3 L;' t~ o10f J~ '98 exper~iments 

b Ru su-1 ts analys.is of 1.9841 icceatfl, 

A, .vsit 1-t- Enjiihoud and Kadugli, was org aiu durinig ~ 4 W;Oct'obermt0Observe the qriouhcdnuV fields and the 
"V r i e ty Trials conducted thre 

3. ifor ic~l 1.,v 1, Cii~ 	
4 

SC I I N''.i 1,'[C AiNb 'Pi::CIN LCA!, ACTIVITPY 

Thuc LIi.1 ow i inq c n 1ii nr t. i,ia Ls w r cecartvivc ou~t on 

E, Lo] 

C. Sweet popper variuty t r iai. 

d. Okra variety trial
 

e.~ Cucumber vazriety trial
 

f."KSquash variety trial,'4
 

g., 	Watermelon variety trial
 

h Muskmelon vairiety trial 
 4 

KI.~ Onion variety trial 

Effec ~preparationof' sede 	 and irrigation
 
4 : 

'44.4 :4 ' ~~44A'P44 :interval- on~onio'n. 

'~~ffect'~of; p
L' 	 zspacing (nter and intra row ~4Aspacingo 4 torziolony ~9 	 4 

g.on plant . 11cncro ~tm) '"' 
of. 1)., 1 4,ec aC11( n t m t 
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in. C- : 

F 
t, 

Iani 
Ficin c. 

bWncC n
-Sweetit pepper 

'--2"5:l~'', =i 

0. fect ofNP focr t ll za tion, on tomato 

K . 

-
: 1(- o 111 rLi I i i t ,.e(J( ir)! a{nL

,). 13 E c t ot NP fertAi I izi I-ionh on1 seq pl c 
Llrocton.Ptfowzui n onFru wo-etinepo 

ic.d, is in.i progL-oss & 

I~~o~I.( ~ (jtitc [)ed~ .'-hic' peaI and ion Li L va rio­
tic-s 
umJ, ' 

we.reo grown in 
"adpLabi.1i. Ly . 

seihln1 plots to test their growth 

141E1i.TJNGS 
- 2 

I 
-Ca 

aLLendol 
il:o-from 

the EleventLh 
Iec'embev 9 -. 

Alrica Symposiumi held -inF 

16~,1984r. Thl Symposium < 
- - -- id W f~r~dwL i (I, arid -IJl1s5 

:! l{ aaj g } : ] 5 .* g ; 5 5 2 --- ! ; " ' 7 : .5: 

a~ti~n p~o CVLI(Ii:net q-ality sp cts: 

d . 
Soilis typ 
Climpati 

ani nr 
odifrc'in 

a r-

(pan -qalc 
,irem ir;i2 

tsecniue 

111 iL iiiiI t k i y hr --!d i k 
e. Ps -ret studies­

f 
1.Pln . :PS l:caggpro./WtecNurtion (insc.poslts and atdisc - ,- .. 2 

I-z~ LtypoiedWSRan st~aftfin attenoqingmet Farming 

19: 2 4 1985 

4.sil ndtW1htresearchis 
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- ''6 ',], I'o 

~~ii'a 1 cl 
vVw a v-,4eV "I.:u,4::?(I I. rob I tmsy, f i. (rea s ingq 

WLI "i 1 (IF-CLIW 011 i n~IrV O~Ughc W -rn­
l9o<-1l I, H 

~-' On!October 81 _1984, (avisit as Made by. Morld Bank---Iia-n~members, of the -!s to i:n Savna ~Dve.lo w 
-mon t) Th o: m:4 'oi pornt ion-" c m ,v is t od WSARP, Fa rm, E<I 
SO)xlid -Ind , Lt(nwod rxpc-ciment-al plots. T Wor(2Th 0t 

-~-.,~~'U~LL:J.L Il o10n wa Lur1 2L 1):-; UrivaL i I probJ uu~' -. 4 

Oil Octo.(4.p18, 1984, i:. Chris ,Giies andV Ailain -. 

LIIL~ ~ L1 'riufu~ ­~ Au. onsultiny'andii Nag ernc nt Company and memers of~thevstr 
SaCnnah De'velopment Corp~oration visited El Obeid
zind lhid discussionsh onl crop, soil., and vwator- Prob­
lons in Wosteirn Sudan. They also visitced tlo WSAR -~.
F armI in El Obeid. 

44On Novumher<: , 1984, T ;visited the Soil Cons'rvatV I~l 
- , D(!J.t'LLmiuiiL, ini , l Oboid - ud tt 'dc i sum21; i:r oil 

4~. ~ranqo land voAitLi on i~v(.,y, iis inc low ' eLL i(:.r 4- 1 L 
444 4"~ '~4- ,photLogr-aphyqxi b Lil Asti44 of PA,........444
 

- soil and .wLei- conserva Lion ploLs and discussed 
4 4 problIems wi th Dr. Woldct:at.i os . 4444 

'Onl Novuzmot2,lb',..vsL KadugljU once again s 
uld phooraph(ed- soil, and water conservation plots.2444.. 

On Doecwbur 1984, -1 aLtended WSARP reseairch-5 

4444 .... 4~4~4~ planning meeting for) El Fashor' and Ghda aa!Gawazet
 
'Phe Meeting4 was held in El Fasher. At this'imeeting, 

4~4.44 .. I had the opportunity to meet with a, number ofK 
.scientists working with the Darfu.r Regional Ministr
 
of Agriculture arid Jebel. Marra and Western Sava~nnah
 

4~ 'De~velop'ment projects. 
 We had'scveral useful'discus­

On,4~44De em e . 1 1 -J-'-*'-* ,15, 1985, 1 a on, 
~ -447'~ vacation in the,-Uni'ted States.. ,­

-- ~~ ~ ADMINI 4 STR~ATIVE Q4 
444 

~~ T~he' so Nnd water office aid~laboratory 4 

Ais, eiec110W IocQL&ini &house meant' tob 

for al Guim Arttbic irescarh porsonrncl .444'-4
 

4444 ~44 ~A364444 44 ' 

444, .4 44.4 4 44.44.4 .444.. 444444. 44~44x 



S ClNTIFTC AND- 'PECINj A i, ACTIVITY 

~p~t. 

~ 


p'arnn V wo ro 	 harvostd during
ehe tird 'aid fourth we siNOvember. 
P ibul. i L Luti o I' Ud, t. 	 w/lL cumplI c cl . 

G'OZ, 	 10t 
Iflar L'dsaL ~1Vi Wj..u 11 Ly iii Le' of

2anvt growth. Ohscrvations showed that 
c)0 r yirowth was soc iat Id wi th jpatches

hdt~'um'.1101th ,n ruIsted. Peiio 
Li omLrcorOiL sho-wrcI. high. mechanrical, 

' (2), sL~l' LWI\ziLt M exhibited a 

impedanceG onth crus Led surfaces Te 
, 11W , sa isrSO no-in d U .I,, i own.

A I,irye 1111-nubcr f:;pzitial~ly di sbribu ted 
!,zim WLI 	 ain alyscs. t o 'leLer­.wdII~l 	 Eci 

mi )pit in1 .] U iit-iun. of" soil pro lovties. 
.Li.llac' o:* sonicu -sort macy he ne'cessary to
homocnzc thle so:i 1HJowe-ver, wind eosion 
problems v.ii 1 hrive, o I)(- dualt with. 

~ ( ) 	 Th roo' i1 J?) r 1(" i e ('cl ()F tli'h- HirOO
 
WSAR1)fai-ms (B~aiui, Pl.2 Obeid, andc haduqli)
 
-,e 
 pe cm.~ 

acre tnken dl>. in~C1CMC!1tS. Of 5 to 15 /cm.l
At~er air diryin~g, -crush'ig,1Ind passing 

--1ipl 	 uth ol 1501 aniples 

LlirJUY11Li 2111.11!jii ' Lh swipius weru baiycd
shipped-tho AR~C, -WadMda 

Eor physical and choical properties. 
-

(4)Attempts/were miadle to mionitor
h / -	 soil moisture 
in GOZ ,and 'gardud' soils Sapigwt 

-auger was-rnot SUCO anpIn GOwisands,
Th-'' 	

*l 

~/SQL)10o 	 could 1-e,rot held in thc 	auger. I
'ydrdud' soil, aucjering was most difficult
 

* //7~ /due to 	 four2excessive- harLdness. With 2 22/e 

working, only Wohlsof 60 cm each could 

2-

beriled n (Ihrou-quarters of a day. Moi.,ture 'content'at the 60 cm depth was found'to 
be %'.Apparently,,lietle ocr no water had
~~;--2,I,.;2~~~_g4 2 en r a e h ; g r d d ' soi l du in th e rai n y2

K /22--2~2season._I was concluded4 that a non-destruc-1, 2
 

ive sapiA ithe only means of monitoring~1 
A
 

2'- 1 1 i'-oi t - i r e n 2 - esc ,,,o ils .~j~ 	 1 
(j 

A.~~~~~J 	 C442'222 2 
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4 z S 	 . 

. (7) 	 Bulk densitEcs for tlhe thiree oi 1.pxr 
,.LIOS : 11c nfL i oe iil4 I~o e 

3~<AI ' ,- ' ( . P 

I,L', iu I l l1 .i-' IS U , -(U 

P,, S 	 dLdi WLVI 1 h L1a y cy~~t: 4 SCAL-O'aS 
-C)l 'w: 11-.rPl"Ins ~~ ~ ~. hr1 : e ~ ~ Apn(1ropaIS 


~'' ~Nc L 
LI enI ~ ~ I ~I t 1i L 11 I h(.. inI-I L; 11. 1--!d i rid f :!1 

'-3' 

LwuV,- lrli r'u , '; i B. I~j ~ L''.., 	 > ~~ 

Q Mo i. Llui. . L,c., L;.) i.1t t' '' Zj.c(-
3.".'3. ~v~'.ul~ud ~ ~2ij 	 S- -j'. Wi1'll ~-I~~:i ::V,, I 1L iu.ilISO I 

'-,i-inde>&Ri~kjc. Lurro 'o; on'l ?~Iapr'~be, the

.7 y~ q1 ~''2short-tr .rn'sollation, 
 to w-indl erosion in cropped~wj 

'1Fc n~pd i ) r -11.;, e i 11 I.!-.a L.on m 111Ifrn 
n t/- i.on 41 :'.'I - e1.y'3id nr 'n 1-1 tUi 

r 
3.'. 

f Field/laboratory tras v' 1 bc'r otn'.'.f' ~m thds of sb trast- bl" bie te u~.3method- of 'bd n t ishrnt and >'survival 
.Inf..o~nf 	 rmation gained ,vilI ,eb 'u sed ir ,planning.q 

~~~~~ Li~ld trials f.i LhCopnysao95 

'g"~'o±propertieswill'b
measured'.
 

Also 


3c s 	 I!4ite irv t. e. "u budget L3 r n ei ch ­-~, 	 A O <'RO LM h 'i's,. 	 ->' I e s' 

4, 44~~5 .'3< 3 3n 3 4 	 ..4.., 
4 ~~ ~ ~.. '~' ~ S I N '' .E II ' AN . ~ H '' I A ~ACTIVITY4 

.3'.. 

33/33I ~ / . 38 333 
' 
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ROUt L;,t:A' buLvS . t H; W(21'(! (d out to inspect
irisot -, Wt V ri ity Tri :i1 ( -qqp Iant, toma to,
 
onion, cucumi-r, siuasll, muskmelon, sweet pepper,
and w.i(:erie io n ol wek y vi; if. 1,asis from January 2,1984. in addition, 1c(:-iuimii r.o lines were similarly
o),2I .ed. TPhes I peas, pea, fabaiclude: chick beanirlL 1 .n, i]12. 

. .Raric /Lkvi l.ock Sectiun 

GE NE RA f, 

Profcssor hal] i v isi,id I"] Oheic Stat ion andLI wasaccompanied inl a ilCd visit villagesto west of El
Obeid w0re cowc,., a n ot.her e-p fieldS< we re ob­
served. 

ADM TN,V1' A.' [V IN 

Mr. Abd Alla ssan, haIt Pio (i./Live-stock Tuchnician, 
will I),-" o i) .',i'.', , t-i1 th>e ..,nri , - :-.:n1ia ry . 

SCIEN["I'; i i ( ', 'ItIINICAL ACT i.v']'' 

a. Sheep study - A report on the constraints to
sheep production the nomadicin znd tlie sedentary
systems of North Kordofan was completed for thewet season period. The report was a dutailed des­
cription of the husbandry systems with regard to:
flock composition, mode of grazing, watering,
 
range utilization, breeding techniques, lambing
 
seasons and percentages, weaning, castration and

kulling. Constraints were divided into two cate­
gories: those which can be alleviated through ex­
tention and those for which interventions or re­
search is needed.
 

Another separate report on 
sheep health survey was

finished in collaboration with the Veterinary

Research Laboratory. 
 The report covered the wet
 
season period for blood parasites and the digestive

system parasites through analyses of blood and feces.
 
Generally, disease was 
found not to be 
a constraint
 
for this period. 
 The survey will continue until the
 
two flocks complete their breeding cycle.
 

b. Plant introduction and evaluation 
- Introduced
 
seed material 
(grasses and legumes) was tested
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C1 U _L u'l e sIL e Lla 
t yco rsc c Pti. d qi- zmdn s C s~eLii : Jii~ rei L 

toD S(Di ThI1p- dt i id r epor t b t th is 

1 I~ L (L 

11rsLrv i e a ns JF:,t r. ri suclrtI3 Lu' Ait4.qan, : cost 

'OMOI(i. LiLov i 'P1) 1-1)C)IheJri.~S dheir'c rct-tho 

.yi ' I jIu~L'Ii 

9 q' t 'hKoot do 'u'~ CI4[i~ V )114 ( 'i L s i ric92 Ju .Ly 1:i 

anld A''l 01ilCU~il JuvII~ 1I9 85 A ii~rois q 
lyo ,alanal'ysis technique wi 1 b4o.EquI-ip -I C 

S L L.c...(dpw )-:; buL Vi~i.t44LM2L IIXJ.L) I iJLLII-i110 
(j i,(t-., L I [1 - 1 , )1 

S to t he Composition Ania lyse s - Lboratory at..Cco'ado 
Iv: t r, a s~i cnac a S ~s' 

'I-ltaLe UniVe JsSttv 

i on LI)vk2Y--,e., L-o !uedburcmfleftY~al , J srt i F u L~on The 
S- -construction of 'eight, exclosures, four: on thee 

sad olat' 'Ker -n four on the rdud 
i'south f the Ban Jadid, was c l tn~ed Veyge

tationan si moasurements-will 4be started imme
 
-A -i ­ acyLbl Ler- the handng- ove r betweenl the C'olL~a' tar 

-L -li pro-c .- fnihed1 ~ 
1 

p-i4,Lds~ ~ 

-4,4 ~ 4 , 
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r (I I' IIF t Laa1*111~ L 'I1IIhLdfI ? I II nI I VI LeT a) 'ra pr 
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I' I-'.O11 I- -­

c- LA~'~I 1); 1A -ILP I4 1 vI411kIl -
4 

11-,I1; (2 I , ill, l I): vI'- ilpi LmenL L i ' iI' i rLogrw i I L LcI 
ui tVYA: a" y--.' SULIu 

1 ­~~~('u n Li f1y- .LnL0 1 0I 1', 11r ir - 'Wes to rn 'H l-,~IL 11 . 1 

-~.~-Sen45 t compjvLho Dai ly~ Ra in I a L Pc rd s Fo r~SR' ~---"4 

IrI i 11:aAI(t f ; I I -
1 7 
yj r. B i' I Withg I 

tJS 1A umi 1 1 oll compilLI ia,, 
4 'I 

w'I'gnaenll. ill!iid~in wI cha t~he Due.opment 
of Rur~''~iii1L c imy iiJv( l-.L 1.~LLI oI KI i ii tiIII1,' y Lo 

6 , Trnmitd iidesZm Ln photc2$ra -hs nFl-Trip to Jebe arra to­
HuaeI-oa ind Judy Sh i n I m, icn , Maidr an wie
'"'V' 
Amr can - .1 IIBIO LfllCieLHf4 <" 

- -Axaer.I~na~ILM~~ 7 -; ~ ~ VI - I- - - 4. ' I 14'1,VS~AILI4 
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l~e]d~ J wI LI, Ur, 'FL II I a;i~I~i %111 U nUI R~vrsde 

&ind wti..*uGI{~i' ~d ri \bsi- Rir'hneis dro* . He 
c.uI I WelNli 1~ h it 1: i I it' r~~ 1 rrni i i o Duebi 1. i 

f 111 0 o6,va uaLe ri~~ iil t eguutcs e
wk~~~ha undcoghp) 1nJly 

I L'Ipi ,onve rs Ity (F KhcI. 'N * od'ChunLst Fiu 1 ty9of 
A 1Lu r o w i Ihlr IIi 1).I~cfliUI "Iii~~c 

1) . 1 T'i't wirh .,incd 4'111 1 ipnd 1 Mnlinioud , )
 
Aro n llnY , U 01KIfr~t,wL I Ir( ~aL UniveLr6 LLy 


F( wir.Io I o r d Lrchn Ic 11. 1 ~pc ;t c) Dr4tS moll Ke no v 

VS'ot.'cVu e iia y R 2'- 1.. t. -11. ookWSARP An !in, t I, iir 

LI V,Mr LI~9 fp CiaIt rP .. 

Dr~eJ i Iut n esearchIgri'~tr I 

Ib~14~?~i~ f'i~nki d muh R~w~ D~~T ~ '.II-hIIQ [ MahmodP,,se.nir; 

e~' J ,1 1W I I~iI '11:1t)AhiiL W i : hi* I i t I , ur -e
 
Co I(5a';t il re Lo Co Ior nd
L [iiitIIe llc NALbemci I,; flit CrO 

I'o~,y,'I Iy. fwl .I ,ahgjoli ~Aw Mamod , SonirnGru 

SLito ,i r mJi i Ionpce r . inl t r "I 
IrA0 a~imtn~~r~hi~ti~ a~d c:ddof Dr IihSgLnw~ t!'Alihaed,, 
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. lPapers Rev ,tc'A i/Lr i ierJ (cont.) 

Hort[cultural Ru urII Eloid SL;il Ion 19HI/8/4 casuun, Writtoniby 

Dr. Osman Adam Osman.
 

Ajnual Report to tCRISAT on ARC/ICRSAT Pea rl ,Millet Improvemen-L 

Program in Sudan IQ4/H%. Writrun hy Ur. a. r. Jain. 

Paper by T. Wald.jtatis, W. T. Bundrsc,: and . Cil!.rd-Bers, WSARP 

(Kadugli) entiLle.d "The Importance of Cowpoa ProuLcLion in Western Sudan-

A Supp].ement to Pr' ,. Hall '. Report. 

Paper by B. Fadl alia and H. II.Cook on ''Pry-Seaso" Supplementation of 

Cattle with Local CLU RU::i luc ; in K. rd.,L,,n, bud;I ." (Also arranged 

for paper to be rovl,.wd by AP'C l'dPaurt ScienLi:;t and DirectorRange i'I ; 

of the Institute of Animal Production, University of Khartoum). 

Provided Dr. Dafa la with my cOmMunLs On tu.is proposal by WSAR' 

Ph.D. candidate (Forestry) Farouk El Iai. 

Sent my comments and those of Dr. F. E. Winch, Agricultural Economist
 

USAID on Beteik's thesis proposal to )r.Roy Rogers, WSU.
 

MISCELLANEOUS 

Completed INTSORMIL quest lonnaire on effect ivenva of program in Western 

Sudan. 

Obtained local publications from ihe Universlty of Khartoum, Ministry of
 

Agriculture, Dept. of Statistics, Bank of Sudan etc. 
for WSARP staff and 

graduate students at WSU. 

As0 £ 

A-) 
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Miscelani .us (t'ont. 

Facilitated co}fllCtLion Wt gum Arabic sced fur Farouk El Hadl, WSARP 

graduate ntutl,.' . 
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WIT PUINTS MADE AT 
HYMID SORGIUM RM PRODUCTIOW 

MUITING 
26 OCTOBER 19N
 
Barakat , Sudan
 

1. 	Poor Land Preparation and Management can cause varietya el p7ob±emu with Hyorid 
geed Priduction (NLiciing eta) 

2. 	 Feed Productivity in aLmo, andatfctea, by MXcrr- Macro - marrxrormontsu factors. 

3. 	The "A" Line and "R" line are from differeiLt gnnetu onckjrounds hence they are bound 
to react differently to any -;tress ( ...e . .,e). Therefore, any stress 
in the field may cause a problem with nick.r,;. 

4. 	The "i" line Ls from yellow endosperm girmpiinm whlch are Veneral~y woro &rogn9t
tolerant. Tnerelore the "R" .Lne is more drought tolerant than the "." Line. 

5. 	There is a need to examine the variablilty of -hO "U" iine. A hoad to row grow

out 	wue sunesteg possibly with replications. 

6. 	Correoat pIating ate is critical to good seed production. Stude,,Ij -houA Do 
done. to determine the optimum pianting dao. 

7. 	A ~ple will be taken iron every 5 fd. of moci proJuztion pioat. 7hest s-plec
will bo plantw. and grown out in of f-veason (before next sea.ion) to detormine
 
seed purity. This wl be the only true test of whether rogaing vwco adcquate.

The seed should not be bagged until the grow out results are knovn.
 

b. 
It' was suggested that Dr. Nohamed El Hliu Omer, PatholouTiet, ARC, be maked to 
screem the "A", "B" and "R" lines for SUoeptioiilit to long nwi.t. 

9. 	Althougn owge n dura # 1 and the "A", "B" ard "R" lines are wuaop;vble to atom
berez, long nut, and striga they are no ror* *umcphible than oth,-- Oor1Lm 
oultivnrs. No resistance to any of theae pets has 	been found, yet. 

10. 	 The h4gh level of Infestation with Adar is difficult to overnome since there arn 
many Adar seeds in the soil which germinate after each irrigation. 

11. Plants With flag leaves with more than one node difference frto the exrpoted
 
should be rogued.
 

12. 	Mw Projeot should see that easily acessible rind highly visible demoustration 
,lets are established and managed well. 

13. 	 rperisental plot size maust be increased to a, minimu, of 1 Rawasha (5 fd) sinee 
that is the minim=,size seed production plot. Unovenees and the economics of land
 
preparation must be studied on that soale.
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14. Row orientation had no affeot on nicking this year. 

15. The nioxing problem may have be overemphasized thin year. A wide range of
diffeoenoes in flowering dates between the "A" line and "R" line were
observed but most differenees fell within acceptable limits.
 

1. Tere is no competition between 4rivate and public sectors in moed production.Th publio sector eannot hope to meet the demanda for grain, vsetable andfoage mods. The private sector will be needed to asieta in providing theneded quatity and quality of seed. The public sector should conoentrate onproduction Of fo-idation seed. 
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HYBRID 2ORGCIfl SI-YD 
PRODUuTION Ar,,Ll .G
,k! OCT 1904 

NAME 
_ _ITI_ ORClATI ZAT ION 

Le Moyne Hogan Deputy Director WSIiRP 
Ahmed Abu Elgasim Ahmed 
 Chairman advisory 
 NSA 

C rml .,, for P.; . [ ',,,
M.S. Joahi I oj.r. Co-(rdi ?id,,I L'Au 

2r'. Lroject
 
Omer A/Fadeel Yousif 
 Proj,'rt Leader,
N.P. El Mufti Dir' cto-: Gizira Trading House 

ir hernuai of .G1':j S'eed 1-0 Box 1.il~r!,.;? i on [;ec L ,w )
 
Ahmed El Beshir Ahmed 
 Act in:- n?-e, i rop. SB 

Dept. 2udanr(;:, Lra ijoardAbd El Latif 1. flour Ai,,rJultAI''1 ; uch Corporal-ion ARiC
 
George I. Chobrial 
 rLO J,('.Zoromis t bJAID

Omer Nohd. Elfaki MarzouE 
 Deed iroduction 2peci alist S." Bustafa Mohamed Mahmoud -eed P'ojpagiation, Officer NS2A 

]lanerjeoB.K. ued Tchrologiu t jiqyj FAO 
'rojucL, - 'erv:,r

Awatif Abd El Rahim 'ed Pn)ductiorz Lrn:pector SGB 
Hasean Abdel Hafeiz Asst. Teed Production Officer SB 
Ahmed Abdel Aziz Aujo. Director for Prorrunning NSAEric Witt %ricul ruiral Ofr USAID/ k~artoum 
A. Beshir El Ahmadi Head, Plant "37re,.,d;n,,; Section AhtC
Ed Uhland Production ManajTer Dekib - Pfizer GenetiLynn McDonald Hybrid 3orgh. Prod. ConsultanL USAID, V'IS[ WSU.,
James J. Riley Sr. Advisor ARC / WSU'ISARP 
Gebisa Ejeta Sorgum Breeder Purdue University 
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WS.RP FIN.NCIAL -PO'.T 
01 March 1979 - 31 December 1984 

A%:.':*-'D ,CUxBE ( RU.N2'ED AF[OXI JJAT FIGUFES. 

L ";7 ".'._*: Y " 
l 5; Al:" :; 

- .<L" 
;'L !43E 
T .'ST 

. PL 4,0 h 6s .- D £ . 
...~(iA:,3 CL':.:-Cy 

S L -T 

Salaries, Wages, Benefits 

H .e. 

Field 

In-Country 

396,962. 

2,134,641. 101.486. 

1,322,037. 565,578. 

396.962. 

2,134,641. 101,486. 

1,887,615. 

Travel 
L 

Home 0. 

Field 

In-Country 

109,638. 

451,989. 134,382. 

237,480. 

109,638. 

451,989. !34,382. 

237,'80. 

Goods, Services (Operations) 

:!otc C. 

F".Id 

- Country 

38,405. 

2.002,584. 674,220. 

2.005,702. 126,958. 

38.405. 

2,002,584. 674.220. 

2,132,660. 

-OU!-1 T 

Vehicles 

Other 

589,040. 

789,644. 33.483. 433,684. 

589,040. 

789,644. 467,167. 

1EVALUATI1 LOSS ON 
,TRUSTACCOUNT 

32,874. 32.874. 

/0 



31:Drr CATMC0RY 

! DUVC.A71 ",S'A L T.RAI NT'.(; 

, AID/oLD 

W S u 

AID/CID L PL 480 

~~TRUST 

6 PL 480 L 60s 13 W, S T 
$__wIARBC11tRE2-TCLIL 

(ADURNY 

L TC-TL 

,*ages &EEenefitsGoods Services 

Cr nts & Subsi dlies 
Travel 

Equipment 

.LT"CTS 

" CUNTRACT 

3 354.
160,186. 

18 1,742 . 

39.409. 
578. 

:C 
78.560. 

17,070. 

: 

2,787,597**** 

I'LT 

104,433. 

:TS578. 

160,186.
1 , 74. 

39.409.57. 

78,560. 

2,604,667. 104,433. 

1,594,458.:';-,. - t,---: - p RT 
,372.103. 

1,594,458. 
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'WESTERN SUDAN AGRICULTURAL RESEARCH PROJECT
 

QUARTERLY REPORT
 

January 1, 1985 
- March 31, 1985
 

I. 	 GENERAL
 

Work continued by scientists at 
the 	researuh stations
completing data analysis and planning for next season's
 
research programs.
 

The 	second Farming Systems Workshop sponsored by WSARP
and 	CIMMYT was 
held at 
Wad 	Medani January 19-24. 
 Seven­ty-five scientists and administrators attended the 
ses­
sions.
 

Project scientists attended workshops in 
Syria and
 
Ethiopia during this quarter.
 

Numerous discussions were 
held by C.I.D. and W.S.U. of­ficials with AID/Sudan and World Bank officials as
details of a 	 to
contract extension past August 14, 
1985.
 

A directive from AID/Sudan 
for 	the project to replace
expatriate project support staff in Khartoum with local
hire personnel was met with great reluctance by W.S.U.
 

Equipment and supplies arrived in 
large quantities
during this quarter. Receiving and shipment to 
the
stations became a major activity of John Hannum and his

replacement, Elias Diocera.
 

The Project Engineer position was eliminated from the
contract and Syd. Shawgi Amin was employed as the Force

Account Engineer.
 

A. 	 Consultants and Visitors_
 

Several individuals associated with W.S.A.R.P. from
the U.S. visited the project during this quarter.
 

Dr. 	John Fischer, Executive Director of C.I.D.
in 	Tucson, Arizona, visited and discussed extension
of 
the contract with A.I.D. and Sudanese officials.
 

Dr. Jean Kearnes, Deputy Director of C.I.D., 
visited
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in January to meet with C.I.D., Sudanese and A.I.D.
 
personnel.
 

Dr. Jan Noel, Project Coordinator, W.S.A.R.P., W.S.U.,

visited on two occasions: in January and in March.
 

Dr. Jim Henson, Director of International Program

Developncnt, W.S.U., visited the project in January

and attended the Farming Systems Workshop at Wad
 
Medani.
 

Dr. Jim McGuire, Professor of Agronomy at W.S.U.,
visited the project in March and early April as a
 
short-term consultant. He worked with the National 
Seed Administration and W.S.A.R.P. plant scientists 
on seed processing and storage matters.
 

Mr. Joachim Grube of Grube-Zimmer Supervising Archi­
tects visited in February to determin, construction
 
progress and attempted to speed-up construction. 

Mr. Stuart Marples of the World Bank visited Sudan 
and discussed project concerns with W.S.A.R.P. ad­
ministrators. 

Many other individuals visited scientists and others 
on the project to discuss various project activities.
 

B. _Trps and Meetings_ 

Dr. Babo Fadlalla and Dr. Richard Cook attended an
 
ICARDA/IDRC Workshop on livestock on-farm trials 
in Allepo, Syria March 25-28 and presented research 
papers on their research in South Kordofan. 

Adam Hashim and Adam Mehamed Ali participated in a 
six-week training course at ILCA in Addis Ababa,

Ethiopia on laboratory techniques. 

The project co-sponsored Farming Systems Workshop
in Wad Medani with CIMMYT January 19-24. Scientists 
fran W.S.A.R.P., ARC, GTZ, University of Gezira and 
other organizations attended. Instructors for the
workshop were: Dr. Michael Collinson, CIMMYT, Nairobi; 
Dr. Ed Peeves, Morehead State University; Dr. Fred
 
Palmer, CIMMYT, Mexico and Dr. Guido Grissel, ILCA,
Addis Ababa, Ethiopia. (See attached program and par­
ticipants).
 

-2-

A58
 



II. ADMINISTRATION
 

Two W.S.A.R.P. scientists returned after graduate

training to 
initiate research programs. Mr. Babiker

Abdalla Ibrahim received a Master of 
Science degree

in Soil Science at Washington State University and

is now stationed at the El Obeid Research Station.

Mr. Mohamed Mukhtar Sadek Bilal completed a Master
of Science degree at 
the University of Gezira and is
at the El Obeid Research Station in 
forestry research.
 

Mrs. Perlita Sulit, long-time administrative 
secre­tary, resigned to join her husband in Liberia. 
Mrs.
Dolly Reynolds was hired as her replacement.
 

C.I.D. personnel 
on leave during part of this quarter
were: 
 LeMoyne Hogan, Thomas Gillard-Byers, Lalit
 
Arya, and Hank Bergman.
 

Tigani Mirghani El Amin, participant trainee in Agri­cultural Economics at W.S.U. arrived in the Sudan on
March 10 
to work in Kadugli on his dissertation re­
search.
 

II. STATION DEVELOPMENT
 

A. Construction - Contractors
 

GENERAL
 

A site visit on February 19, 
20 and 21 of USAID,

WSARP, Grube-Zimmer and Karplen consultants was
 
an opportunity to 
review construction progress in
 
the field and to discuss related issues.
 

Imported materials arriving in January allowed
 
some 
improvement in construction progress. 
 Instal­
lation of doors, windows and verandah screening

frames allowed the completion of interior plaster­
ing, application of undercoats, setting of 
floor
 
tiles and interior wiring in laboratories, admin­
istration and senior housing and 
some of the middle
 
and junior houses.
 

Distribution of sewers, domestic water and irriga­
tion water lines is 95% complete.
 

Roofing of all buildings has been completed.
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Following the site visit the estimated schedule of
 
completion was revised. (Copy attached).
 

In March El Obeid began to experience a severe
 
water shortage and all water for construction was
 
hauled in from outlying wells. If the shortage

continues, the 
use of water for construction will
 
probably be banned.
 

Construction has been hampered by shortages of op­
erating capital. Mr. Diraige has not provided the
 
necessary funds promised.
 
The ARC office building at Shambat has been promis­

ed to the owner for occupancy on June 1, 1985.
 

B. Force Account Activities_
 

GENERAL
 

Five visits were made to El 
Obeid Research Station
 
and two visits each were made to Kadugli, El Fasher
 
and Ghazala Gawazet during this quarter by the Pro­
ject Engineer to coordinate force account activities.
 

ACTIVITIES BY SITE:
 

EL OBEID: The well was completed, pump and water
 
tank installed at the Horticultural Farm at Beno.
 
However, masonry base for the water tank cracked
 
during the first filling; therefore, a new base
 
will have to be constructed, the tank disassembled
 
and erected on the new base.
 

NAW agreed to drill an additional water well at the
 
Felaata during April.
 

EL FASHER: NAW agreed to install a pump and engine

in the supplementary water well during the first
 
week of April. The purchase of steel pipe to link
 
the well and the new station was requested.
 

GHAZALA GAWAZET: Materials were requested to con­
struct a midstation watering point. The design of
 
the well site piping was redesigned.
 

KADUGLI: Representatives from the Ministries of
 
Finance and National Planning visited Kadugli to
 
discuss the on-farm road contract with the bidders.
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Q. Station Maintenance Activities
 

GENERAL
 

Enquiries to manufacturers continue to be made in
 
order to determine maintenance and spare parts re­
quirements. Most enquiries are through the inter­
national mail and are subject to long delays.
 
Follow-up telex messages do not seem to speed the
 
process. Most manufacturers of equipment at the
 
Kadugli Station have been contacted as have com­
panies supplying generic items common to all sta­
tions. It has not been possible to obtain complete
 
lists of the equipment being supplied to the new
 
station from the contractor; it seems that all
 
equipment orders have not been placed. In an attempt
 
to speed this process, the contractor's export agent
 
in the U.K. has been contacted, so far without re­
sult.
 

Early in the quarter, weekly trips were made to
 
Kadugli to introduce maintenance-related suggestions
 
for various items. There has been little or no
 
response to these suggestions. Continued trips were
 
not possible throughout the quarter due to the pro­
ject airplane being down for maintenance. A station
 
maintenance outline has been started; several draft
 
sections were forwarded for review, input and com­
ment. There has been no response at this time and
 
a follow-up visit in person has not been possible
 
as yet. A partial order of immediately required
 
tools and maintenance equipment was forwarded to
 
W.S.U. in January. These are to be sent via air
 
freight for distribution to various personnel at
 
Kadugli to enable them to perform maintenance tasks.
 
A complete order to equip all stations was request­
ed in March.
 

One visit to Kadugli was made by the service manager
 
of Harath (Sudan) LTD. to inspect the generator
 
sets. Harath is the Rolls Royce representative in
 
Sudan. His report indicates that the engines are
 
not being cared for adequately and, that as engine
 
hours accumulate, neglect will lead to downtime and
 
costly repairs. Harath has proposed a maintenance
 
contract for the units providing for monthly checks
 
and the performance of regular items of maintenance.
 
The project has not yet signed the agreement. The
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spare parts of the units were reviewed and have
 
been subsequently updated.
 

Several requests have been made to USAID for the
 
purchase of non-U.S. manufactured goods. These re­
quests were delayed as "USAID cannot concur 
in the
 
procurement of any spares until sufficient person­
nel have been identified and hired to ensure the
 
efficient management and use of such spare parts".

Position descriptions for a senior maintenance
 
engineer and a station maintenance engineer were
 
written and the vacancies advertised nationally.

Response was generally poor. However, a senior
 
maintenance engineer was identified by the project;

he is to be seconded from the N.A.V. 
After identi­
fication of the engineer, a waiver request was re­
submitted. There has been no response at this time.
 

A meeting was held with the field director of Vol­
untary Service Overseas concerning the possibility

of the project obtaining technical teaching staff
 
on two-year contracts in the maintenance sections
 
at both El Obeid and Kadugli. After completion of
 
the application and job description, the project

felt it could not extend its budget to support these
 
volunteer positions.
 

IV. FINANCE
 

The quarterly financial statement will be forwarded
 
at a later date.
 

V. PROJECT IMPACT
 

A. Kadujli Research Station
 

1. Agronomy Section
 

GENERAL
 

1. The Agronomy staff attended the Farming

Systems Workshop hosted by WSARP and
 
CIMMYT in Wad Medani from January 19-24.
 
It was a good opportunity to meet and dis­
cuss with colleagues on their respective
 
professional experiences in relation to
 
farming systems research.
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2. 	In Jan ary, Dr. Jan Noel, Project Coordinator,
 
visited the Agronomy Section and discussed
 
the on-going research activities, future
 
work plans, and materials needed for agron­
ony research (seeds, chemicals, equipnent, 
supplies, etc.) In March, Dr. Noel came 
to Kidugli and met with the expatriate sen­
ior scientists and briefed us with the stand­
ing 	contract situation before final decision
 
for 	extension was made by USAID. 

3. 	On March 4, Dr. J. Riley and I visited with
 
Dr. F. Bebawi, striga specialist, University
 
of Khartoum. We had lengthy discussions on
 
striga control measures using resistant var­
ieties and cultural practices.
 

4. On March 5 and 6, Dr. L. Hogan, Dr. J. Riley
 
and I visited with Dr. Mahmoud Ahned Mahrnoud,
 
Mechanized Farming Corporation Director, and 
their farm machinery section head. We dis­
cussed the effects of cultural practices on 
sorghum production, introduction of early­
maturing varieties of sorghum to the Kadugli 
surroundings, and the effect of seed size 
and 	use of appropriate farm machinery on seed­
ling establishment and yield.
 

5. 	 Dr. Jim McGuire, Washington State University, 
visited the Agronomy Section and discussed 
the current agronany research activities. 
He was interested to see seed storage faci­
lities around Kadugli. We visited two stor­
age facilities but with no seed being stored 
in them due to the 1984 drought. 

6. 	 Mrs. Scott Villiers, CARE/El Obeid, met with 
us briefly. She was interested to know which
 
varieties would be recommended for the Nuba 
Mountain region in order to overcame the 
existing drought problems. Gadam el Haman, 
Dabar, Hageen Dura #1 were the recammended 
varieties of sorghum for this region. 

ADMINISTRATIVE 

1. 	 In the last quarter, 4 senior technicians, 
4 field assistants and 5 laborers were on 
their annual leave. 
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2. 	The hut at Kalulu WSARP camp was recon­
structed by the agronomy employees. Grass
 
collection was made for mulching trials
 
at Seraf Experimental Farm.
 

3. 	We received seeds, equipment and research
 

supplies for the Agronomy Section.
 

SCIENTIFIC AND TECHNICAL ACTIVITIES
 

1. 	The major agronomic activity in the last
 
quarter was preparation of the 1984 Agron­
omy 	Annual Research Report. It is now
 
being typed in Khartoum. On the basis of
 
overall agronomic merits, we advanced 8
 
varieties of sorghum, 7 of cowpeas, 5 of
 
mungbeans, 3 of sesame, and 5 of groundnuts
 
into the 1985 crop season. The following

results were obtained from the cultural
 
practice trials:
 

a. Nitrogen soil incorporation gave higher
sorghum yield than N-surface stover 
weight 

b. Twenty cm spacing between plants in the 
row gave higher sorghum stover weight 

c. Delayed weeding up to 4 weeks after 
sorghum emergence significantly de­
creased sorghum stover weight than 
earlier weeding 

d. Mulching retained higher soil moisture 
than the rest of treatments. It event­
ually gave significantly higher total 
dry biomass and grain yield. 

The 	on-farm trial results indicated that
 
(1) improved varieties with improved cul­
tural practices outyielded the local sor­
ghum varieties with traditional practices.

(2) Hageen Dura #1 was well adapted to the
 
Nuba Mountain region and was accepted as
 
food crop by all farmers who cooperated in
 
the demonstration trials, (3) Phosphorus

and nitrogen at 40 + 40 Kg/ha gave signifi­
cantly higher grain yield and induced ear­
lier flowering of sorghum compared to the
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untreated check. Nitrogen had depressing
 
effect on sorghum and (4) IS-9830 has
 
proved to be early-maturing and relatively
 
striga resistant, thus detailed agronomic

studies should be made on IS-9830 in the
 
1985 season.
 

2. 	Germination test was made on the 1983 and
 
1984 harvested seeds of sorqhum, mungbeans,
 
sesame, and pearl millet. The objective
 
was to determine the germination percentage
 
of the seeds right after the harvest and one
 
year after being stored. The result showed
 
that there was no significant difference in
 
germination percent between 1983 and 1984
 
harvested crops.
 

3. 	Prepared the 1985 Agronomy Research propo­
sals as shown in the attached sheets of
 
papers. The proposal includes (a) on-station
 
trials and (b) on-farm trials with farmer­
and researcher-managed trials. The objec­
tive of the variety trials is to evaluate
 
promising varieties under the prevailing agro­
ecological conditions in the Nuba Mountain
 
Region and eventually release the outstanding
 
varieties to the local farmers.
 

The cultural practice trials are conducted in
 
order to determine the best practices that would
 
optimize crop production under the Nuba Mountain
 
Region environments.
 

The objective of the on-farm trials is to evalu­
ate the suitability of a given technology agron­
omically and economically under conditions rep­
resentative of a target group of farmers under
 
the 	same recommendation domain.
 

ACTIVITIES PLANNED FOR THE FOLLOWING QUARTER
 

1. 	Will attend the Annual Research Committee
 
meeting hosted by WSARP at the Kadugli Re­
search Station. I will present the Annual
 
Agronomy Research results of Kadugli and,
 
at the same time, present research propo­
sals for 1985 crop season.
 

2. 	Visit with farmers at Kululu, Bilenya, and
 

79-


A65
 



Shaer and select sites for the 1985 on-farm
 

trials.
 

3. Land preparation at Seraf Experimental Farm.
 

4. Prepare detailed planting plan and field
 
plot layouts for the proposed research
 
trials.
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1985-86 AGRONOMY RESEARCH PROGRAM (KADUGLI)
 

ON STATION TRIALS
 

A CULTURAL PRACTICES TRIALS 

- Nitrogen and phosphorus Rate of Application Effect on sorghum (16) 

- Plant spacing Trials on sorghum (18), Cowpeas (18), and sesame (18) 

- Date of planting Trials on Sorghum(10), Cowpeas(10) and sesame (10) 

- Sorghum and sesame Intercropping trials with Cowpeas (6) 

- Weed Control Trials on Sorghum (10+) 

- Soil and Water Conservation Trials (5) 

B VARIETY TRIALS 

1) SERAFF EXPERIMENTAL FARM 

- Kadugli selection Advanced sorghum variety trials (13) 

- " " Cowpeas " " (7) 

- " " Mungbeans " (5) 

- " " Sesame " (3+) 

- Local sorghum collection preliminary trials (28) 

- Cc,.pea preliminary variety trials (IITA) (66) 

- Mungbean " " (AVRDC) (12) 

- Pigeonpea I" (ICRISAT) (21) 

- International Maize " (CIMMYT) (16) 

2) ARC/WSARP COMPOUND 

- Kadugli selection Advanced groundnut V.T. (5) 

Cowpea (7) 

- International Maize preliminary V.T. (16) 
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II 	On FARM TRIALS
 

A Farmer-Managed Trials
 

- Hageen Dura 1 Demonstration Trials 
(Subject to seed availability)
 
- The Effect of Phosphorus and seed dressing on sorghum (3 Villages 
- Observation trial of improved varieties of sorghum, cowpeas, and 

groundnut in Jubraka.
 

B 	 Researcher-Managed Trials
 

-
 Nitrogen and Phosphorus Effects on 
Sorghum (2 Villages)
 

- Effect of seed dressing and timely practices on sorghum (2 Villagr 
- Sorghum and sesame Intercropping with Legumes and long-term rotat 
- Striga control trials (a) using Varieties and spacings (24) 
and
 

(b) 	using varieties, atrazine, and fertilizers (16)
 

- Striga Resistance Trials
 

-
 The effect of improved cultural practices on sorghum and Cotton
 

Production in the Nuba Mountain Agricultural Production Schemes.
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2. 	Range Management Section
 

The following are the activities for this quart­
er:
 

1. 	Workshop - Workshop on 
farming systems sponsor­
ed by WSARP and CIMMYT was attended from 19-24
 
January at Wad Medani.
 

2. 	Research Activities 
- Nutritive evaluation of

Nuba Mountain Ranges is being conducted
 
through the chemical analysis of feces collect­
ed from the sedentary and migratory cattle rela­
tive to changes in their liveweights. This

relationship is expected to reveal any defici­
ency of nutrients in the Nuba Mountain Ranges

and fix critical periods of season in which the
 
ranges are deficient in these nutrients as well
 
so that appropriate supplementation can be pro­
vided.
 

An experiment on dry season supplemental feeding

for Nuba and Baggara cattle using legume hay

and sorghum stalk is started since April 1, 1985.

It was intended to introduce legume crops to the

region to improve and stabilize the agronomic

resource base, while providing the household with

high quality food during the peak hunger 
season

and supplemental feed to cattle during the late

dry season. Specific objectives relating to the
 
use 
of legume hay in combination with sorghum

stalk for livestock feed are the following:
 

a. 
To improve the dry season nutritional status
 
of Nuba and Baggara cattle in the Nuba

Mountain by providing a supplement to meet
 
the Protein maintenance requirements of lac­
tating and late pregnant cattle whereby sur­
vivability, productivity and growth rates of
 
calves is improved.
 

b. 	To accomplish the 
(1) above by feeding legume

and 	sorghum residues at the ratio of approxi­
mately 2:1.
 

3. 	A workplan for the El Fasher research station
 
is under preparation.
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3. 	Animal Science Section
 

GENERAL
 

A. 	WSARP and CIMMYT co-sponsored a Farming

Systems Workshop from January 19-24 in

Wad Medani. Participants were invited
 
from the ARC and other research insti­
tutes in Sudan as well 
as from WSARP
 
research staff. Although most discus­
sions centered on basic FRS methodologies,

considerable attention was given to how
 
WSARP was 
implementing its crop-livestock

FSR 	research program in Western Sudan.
 
Considerable interest was 
shown by ARC

research staff in FSR programs as a com­
plimentary extension of their present com­
modity-oriented research activities.
 

B. ICARDA/IDRC sponsored a FSR Workshop in
 
Allepo, Syria from March 25-28, focusing on
the methodologies employed in the implemen­
tation of livestock on-farm trials. 
 Drs.

Bunderson, Fadlalla, and Cook were 
invited
 
to present several papers, eg.;
 

"The Design and Implementation of In-Herdj

On-Range Trials: 
The 	use of Sentinel Herds
 
by B. Fadlalla and R. H. Cook 
- presented
 
by B. Fadlalla.
 

"Production and Feeding of Conserved

Forages to Traditional Cattle in the Nuba
 
Mountains, Sudan", by W. T. Bunderson and
 
R. H. Cook - presented by R. H. Cook.
 

"Criteria for Evaluating Livestock On-Farm

Trials", by R. H. Cook 
- presented by R.
 
H. Cook.
 

Participants were drawn from throughout

ICARDA's mandate region as well as 
from

Kenya, West Africa and Indonesia. A pro­
ceedings of the workshop is due to be pub­
lished by IDRC in the Fall of 1985.
 

C. Dr. Cook returned from leave on January 15.
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SCIENTIFIC/TECHNICAL ACTIVITIES
 

1. 	 Protein/Phosphorus Feeding Trial for Baggara Sheep:
 
Initial evaluation of transhumant flocks in early
 
1984 indicated the likelihood that phosphorus de­
ficiency was an important nutritional constraint
 
limiting traditional sheep productivity. Prelimi­
nary phosphorus analyses from selected flocks of
 
traditional sheep showed low plasma phosphorus
 
levels during the rainy season, indicating that
 
clinical phosphorus deficiency was probably during
 
the lambing period, from November through March.
 
Therefore, phosphorus supplementation of lactating
 
ewes, during this period, was considered a highly
 
promising intervention. The principal objectives
 
of this trial are to:
 

a. 	 Increase the number of weaned lambs by improv­
ing milk production in lactating ewes, thereby
 
improving lamb growth, weaned lamb weight, and
 
decreased mortalities due to severe nutritional
 
stress during the early post-weaninq period.
 

b. 	 Improve the nutritional status of ewes during
 
the early post-weaning period through supplemen­
tation during the last 2/3 of lactation, follow­
ed by'early lamb weaning, thereby decreasing
 
mortalities during the late dry season and improv­
ing conceptions during the subsequent rainy
 
season.
 

It was anticipated that a typical phosphorus
 
supplement, such as de-flourinated rock-phos­
phate or di-calcium phosphate, would be fed
 
during this period. These supplements are ex­
tremely inexpensive, usually about equal in
 
price to common salt which is fed by traditional
 
producers in this region, and therefore they
 
were considered to be within the "reach" of the
 
traditional producer. However, after extensive
 
searches (including requests to AID), no such
 
supplements were found and therefore triple
 
super phosphate was used in limited quantities
 
with sesame cake. This fertilizer, phosphate
 
supplement was included to evaluate the impact
 
of phosphorus on lactation and reproductive ef­
ficiency, but because of its high flouride con­
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tent, an alternative source of phosphorus

would have to be found for producers. This
 
trial was initiated in February and will con­
tinue at least until the end of 1985 in order
 
to assess the supplement's impact on concep­
tion rates.
 

c. 	 Protein/phosphorus supplementation of Baggara
 
cattle: This trial, which began in March,
 
1984, has been continued this year. Prelimi­
nary results indicate substantial increases
 
in milk production, a major production objec­
tive of traditional households, and a shorten­
ing of the traditional calvinq interval (from
 
21/22 months to 16/18 months). The fundamental
 
problem this year has been the high price that
 
producers have had to pay for sesame cake (over

100% higher than in 1984) and the relatively
 
lower price livestock producers are getting
 
for their animals in the traditional market.
 

To accurately assess the imi.jact of this sup­
plementation on reproductive efficiency, this
 
trial has been continued this dry season with
 
supplementation commencing in March, 1985.
 

d. The Ivermectin trial has been continued and is
 
scheduled to terminate the end of the 1985
 
rainy season.
 

e. Ecto-parasite control of small ruminants is
 
being evaluated in conjunction with the pro­
tein/phosphorus feeding trial (1) using lo­
cally available acaricides.
 

f. 	 Blood phosphorus analyses for both the small
 
ruminant feeding trial and the cattle feeding
 
trial are progressing well, and the present

'stock of reagents appears sufficient to last
 
until the end of the year.
 

ACTIVITIES FOR THE COMING QUARTER
 

No new activities are planned for the coming quarter.

Project research meetings, now scheduled to be held
 
April 20, 21 and 22 will focus and prioritize future
 
activities. Accordingly, the initiation of new re­
search activities will have to await the consensus of
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.these meetings. With regard to on-going activities,
 
those items referred to in the previous section will
 
be continued through the 1985 rainy season.
 

CONSTRAINTS TO RESEARCH EFFORTS
 

1. 	The absence of adequate secretarial assistance is
 
still with us.
 

2. 	The need for additional agronomy scientific staff
 
is highlighted this year for the range/livestock

section because of an agreed need to focus consid­
erable re earch effort on dual-purpose forage
 
crops for the 
sedentary system. These activities
 
will require considerable additional resources
 
over and above those required for the agronomy
 
cereal/cash crop program.
 

3. 	 Anticipated problems in securing diesel for sta­
tion operations could present a major problem for
 
the laboratory. Presently, range/livestock staff
 
are functioning on a "shift-basis" for analytical
 
laboratory work and any cut-backs in 
the present
 
support services would severely impact on the re­
search program.
 

4. 	 Security for senior houses has again become a prob­
lem 	which needs to be addressed by Project/Sta­
tion management.
 

5. 	 Distilled water is 
a problem. Additional stills
 
were ordered, but have not arrived.
 

6. 	 Additional muffle furnaces are 
needed for expanded
 
laboratory work. 
They also have been ordered but
 
not delivered.
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4. Socio/Economic Section
 

The quarter ending March 31, 1985 represented
 
a period in which research results were record­
ed, support activities for other sections and
 
organizations were carried out, training of
 
staff was continued and new projects imple­
mented. During the first quarter, the Socio/
 
Economic Section increased its collaborative
 
activities with other sections and provided
 
basic socio/economic information for incorpo­
ration in research results.
 

Meetings were held with Dr. Will Bateson of
 
the Ministry of Agricultural Economics and
 
Statistics and Dr. John Strauss of Yale Univer­
sity on several occasions. The latter are
 
implementing a consumption survey in North and
 
South Kordofan. The section provided them
 
with information about the sedentary and trans­
humant systems as well as taking them on sev­
eral field trips.
 

Mr. Jim Stearn, CARE, visited with members of
 
the section to gather information about ef­
ficiency of American food aid distribution as
 
well as commodity and livestock price informa­
tion.
 

Mr. Malcolm McClain, OXFAM. visited with the
 
Socio/Economic staff about the nutritional
 
status of groups in the Nuba Mountain area.
 
Price level and production information was
 
provided to Mr. McClain for his organization's
 
use.
 

Meetings were held with members of the Nuba
 
Mountain Rural Development Project (NMRDP)
 
to discuss results from the "Animal Trans­
portation-Phase I" Experiment carried out by
 
the Socio/Economics and Range/Livestock Sec­
tions.
 

Ms. Susan Holcrumb, UNICEF, met with the
 
senior scientist to discuss revilalization
 
of the Jubraka, house-garden, in Kordofan.
 

ADMINISTRATIVE
 

1. During the first quarter, additional
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supplies arrived for support of section
 
activities. These include~d office, com­
puter and field supplies. This allevi­
ated some time spent doing administrative
 
activities trying to acquire these items
 
and has resulted in improved efficiency
 
of the computer.
 

2. 	 Streamlining of the distribution system
 
needs to be accomplished. Delays occur
 
with procurement and supplies arriving
 
in Kadugli for a section that are seldom
 
identified properly.
 

3. 	 Staffing of a Socio/Economic Section in
 
El Obeid should be undertaken. A small
 
staff in El Obeid would support agronom­
ic and horticultural activities.
 

SCIENTIFIC AND TECHNICAL ACTIVITIES
 

The 	Socio/Economic Section undertook a new
 
project titled "Marketing of Livestock by the
 
Transhumant Producer of the Nuba Mountain
 
Area". This project has been ongoing since
 
early March. Three projects were completed
 
during the quarter with respect to field work.
 
These were the Jubraka survey and animal
 
transportation experiment, phase I. Partial
 
results of these activities will appear in
 
the combined annual report. The supplementary
 
information survey was also completed and the
 
results are being formulated for inclusion in
 
the annual report.
 

1. 	 The marketing study is designed to pro­
vide information on a variety of subject
 
areas which affect the transhumant pro­
ducer in an area approximately 40 km
 
Northwest of Kadugli. The results will
 
provide background information for the
 
Range/Livestock Section when undertaking
 
future project work. It will also pro­
vide insight into methods for increasing
 
efficiency in the market, social and eco­
nomic constraints to increasing offtake
 
and marketing strategies of the transhum­
ant producer.
 

2. 	 The 1985-86 Socio/Economic Research Program
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was prepared during the last quarter.
 
Finalization of the program will be com­
pleted during the second quarter.
 

3. 	Collection of price information in Kadugli
 
commodity and livestock markets is continu­
ing. This information is being continued
 
in Kululu, Katcha and Dobeibat, Sudan when
 
our section is in the area. This is done
 
on a sporadic basis due to section resource
 
constraints. Demick, Sudan has been added
 
as a target village for collection of prices
 
due to the project undertaken by the Socio/
 
Economic Section in that area.
 

4. 	The animal transportation experiment, car­
ried out collaboratively with the Range/
 
Livestock Section, shows a great deal of
 
potential both for short-run and long-run
 
benefits. The Socio/Economic Section is
 
carrying on discussions with the NMRDP prior
 
to instituting phase II of the program which
 
is to begin in August 1985.
 

5. 	The "Supplementary Survey" results, which
 
have been compiled, will be useful in pro­
viding recommendations pertaining to pre­
screening of producers which may participate
 
in on-farm trials. It is important that
 
this be done to insure that cultural barriers
 
do not stand in the way of appropriate pro­
duction practices and harvest activities.
 

6. 	Support activities for the Agronomy Section
 
have included economic analysis of mulching,
 
ridge and furrow, standard practice and sur­
face cultivation activities. These were
 
undertaken as part of the soil moisture con­
servation and management studies. Addition­
al analysis covering fertilizer trials will
 
be completed when price information on fer­
tilizer and transportation costs are provid­
ed by staff in Khartoum.
 

7. 	Field work associated with "Credit/Risk"
 
position of small farm households in the Nuba
 
Mountain area was completed during the first
 
quarter. This is the research undertaken by
 
Tighani and implemented by Mr. Mohamed El
 
Amin, Nuba Mountain Agricultural Production
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Corporation, and the Socio/Economic Section.
 
The Socio/Economic staff produced results
 
pertaining to labor requirements for agri­
cultural production activities. These should
 
be used as a basis for screening and choice
 
of participants for on-farm trials.
 

8. 	 The final training course in computer usage
 
for other sections was carried out by the
 
Senior Scientist of the Socio/Economic Sec­
tion. The Socio/Economic staff is becoming
 
proficient in the use of the computer and
 
available software. However, if the com­
puter is to be utilized after December 31,
 
1985, a minimum of two permanent members of
 
the 	ARC should be trained to take on this
 
responsibility. The alternative is to hire,
 
permanently, one of the Socio/Economic staff
 
already trained and station that person in
 
El Obeid. Subsequently, he would be able
 
to train senior scientists at both locations,
 
in Kadugli. and El Obeid. Additional train­
ing 	wuuld need to be provided so that the
 
individual would be familar with software
 
more useful to other sections.
 

ACTIVITIES PLANNED FOR THE SECOND QUARTER-1985
 

1. 	The Socio/Economic Section will finalize its
 
1985-86 research program during the second
 
quarter.
 

2. 	Work will continue on the analysis of Agron­
omy and Range/Livestock Section results.
 

3. 	Preparation of the annual report will con­
tinue.
 

4. 	The field activities for the marketing pro­
ject will continue and be completed during
 
the quarter.
 

5. 	 Commodity and livestock price information
 
will be collected in Demick, Kululu, Katcha
 
and Kadugli.
 

6. 	The groundwork for phase II of the animal
 
transportation project will be completed.
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7. 	A trip will be made to El Obeid to discuss
 
data requirements for economic analysis of
 
section activities.
 

8. 	A case study proposal will be submitted
 
for consideration in the Intra-Household
 
Dynamics and Farming Systems Case Studies
 
Project.
 

9. 	A paper will be sent for consideration in
 
the annual farming systems seminar held in
 
Kansas, U.S.A.
 

B. 	ElObeid Research Station
 

GENERAL
 

Two new scientists joined the El Obeid research
 
staff: Mr. Mukhtar Bilal and Mr. Babiker
 
Abdalla Ibrahim.
 

SCIENTIFIC AND TECHNICAL ACTIVITY
 

1. 	Soils and Water Research
 

RESEARCH
 

1. 	Results of the soil and water management/
 
conservation trials for the 1984 cropping
 
season were compiled and analyzed. Mulch­
ing, ridge-furrow planting, and clavey
 
soils as an amendment appeared to be
 
effective in increasing biomass and grain
 
yields on the goz sands. Depth of plant­
ing trial showed that millet seedling
 
emergence and survival were better for a
 
planting depth of 10 cm than for 5 or 15
 
cm depths. Crusting in goz sand was
 
found to be a widespread feature of the
 
land surface. Seedling emergence was ad­
versely affected by crusting, and occur­
rence of crusted patches appeared to be
 
responsible for a high degree of spatial
 
variability.
 

On the gardud soil, planting in seed
 
cradles was most beneficial for emergence
 
and early seedling growth. Ridge-furrow
 
beds appeared to impound water but did
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not improve emergence and crop establish­
ment. Subsoil hardness appears to have
 
affected seedling emergence; water infil­
tration in uncultivated areas was extreme­
ly poor. Bulk density measurements showed
 
extreme hardness of the soil. Soil depth
 
varied from about 70 cm to 120 cm.
 

On cracking vertisols (Kadugli), mulching
 
was most effective in conserving water
 
and increasing sorghum biomass and grain
 
yields. Both the moisture conservation
 
and crop production were poorest in plots
 
where residue was burnt and traditional
 
practices were employed.
 

Soil samples from goz, gardud, and cracking
 
vertisols were collected and sent to ARC
 
(Wad Medani) for analyses. No results have
 
been obtained so far.
 

2. 	Moisture measurements were begun in goz
 
sands in early March. Five neutron access
 
tubes were installed using a frame that was
 
designed to facilitate vertical installation.
 
The neutron probe was calibrated using data
 
from a plot that was irrigated and sampled
 
gravimetrically. Weekly measurements of the
 
soil moisture to a depth of 180 cm indicate
 
a significant amount of moisture present
 
at the lower depths in the soil profile.
 
Gravimetric measurements of the surface zone
 
soil moisture indicate rapid drying of the
 
surface, a condition most unfavorable to
 
emergence and early crop establishment.
 
Moisture loss patterns indicate that most
 
of the moisture is conserved in goz sands,
 
but distribution patterns favor deep-rooted
 
crops. Management practices for moisture
 
conservation in the surface zone appear to
 
be most important for crop establishment
 
and utilization of subsurface moisture.
 

Results of the moisture measurements also
 
indicate that fallowing coupled with weed
 
control and residue cover (of some sort)
 
should be most effective in increasing soil
 
moisture supply for crop production.
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VISITS AND MEETINGS
 

1. 	I was on vacation in the United States from
 
December 11, 1984 until January 15, 1985.
 

2. 	 Attended farming systems research wcrkshop
 
in Wad Medani from January 19-24, 1985.
 

3. I made several visits to Bangdeed and Khor
 
El Abyad areas to locate horticultural
 
farms for installation of drip system of
 
irrigation.
 

4. 	 Drs. Hogan and Riley visited El Obeid on
 
February 16 
and reviewed research results
 
for the 1984 cropping season.
 

2. 	 Range/Livestock Section
 

GENERAL
 

A meeting was held at 
El Obeid between the
 
Range Scientist at El Obeid and Dr. Babo
 
Fadlalla, the Animal Nutritionist at Kadugli

Research Station. 
 The research activities
 
in Range Management and Livestock in North
 
Kordofan were discussed. The details of 
re­
search proposals for 1985-86 
season, in which
 
Dr. Babo's cooperation is expected, were dis­
cussed.
 

A meeting was held with Drs. 
Hogan and Riley.

During this meeting, research results for
 
1984-85 and planned activities for 1985-86
 
were discussed.
 

NEW 	STAFF
 

Dr. 	Hassan (Agronomy), Mr. Babiker 
(Soils),

and Mr. Milhtar Bilal (Forestry) have joined
 
the station recently. 
Now El Obeid Station
 
has a 
team of nine scientists. 
Mr. Hashim
 
Mukhtar left on 
his annual vacation during
 
March.
 

STATION DEVELOPMENT
 

The station buildings seem to be going with
 
a considerable pace recently; however, the
 
need for imported materials and cement brought
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the 	work almost to a stop recently.
 

SCIENTIFIC AND TECHNICAL ACTIVITIES
 

A number of scientific reports on research
 
results and constraints were finished and
 
handed to the Station Director. These in­
cluded the following:
 

1. 	Constraints to desert sheep production
 
in the nomadic and the sedentary system
 
of North Kordofan.
 

2. 	Constraints to crop residue utilization
 
in North Kordofan.
 

3. 	An introduction to pasture development
 
in Western Sudan.
 

4. 	Hay supply and marketing to El Obeid
 
town.
 

5. 	The nomadic and the sedentary sheep
 
disease survey.
 

The 	research activity in the nomadic system
 
is going smoothly. The sedentary sheep flock
 
will be moved to El Obeid Research Station
 
due 	to food constraints. Supplementary feed­
ing 	of hay and concentrates will be started
 
in a way not to bring a major change to the
 
study. The plan for research activities for
 
1985-86 season was finished. The plan for
 
research activities included the continuation
 
of research activities from the last season.
 
New research proposals for 1985-86 will be
 
mainly on sheep production. The plan will
 
generally cover the following activities:
 

1. 	Grazing dynamics and desertification.
 

2. 	Plant introduction and evaluation.
 

3. 	Desert sheep production.
 

4. 	Sheep food habits.
 

5. 	Sheep disease survey.
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MAJOR RESEARCH NEEDS AND PROBLEMS
 

1. 	The exclosures for grazing dynamics and
 
desertification study were finished.
 
Lack of equipment requested from U.S.A.
 
will be a major constraint. Employing
 
two guards for Um Kiredim site and one

for Shiekan site is requested to be done
 
as soon as possible. If no guards are
 
assigned soon, a serious damage to the
 
exclosures is highly expected.
 

2. 	Construction of sheep housing facili­
ties at El Obeid Research Farm is
 
greatly needed. 
The plan for the holding
 
pens and yards was submitted more than a
 
month ago.
 

3. 	The familiarization of El Obeid community,

and particularly the technical staff of
 
the Ministry of Agriculture about El Obeid
 
Research Station is thought to 
be useful.
 
An orientation program should cover the
 
following:
 

a. 	A visit to the station site and the
 
research farm,
 

b. 	A seminar on the objectives of the
 
station and the scientific approach.
 

c. 	Seminars on the research program and
 
the results of the previous seasons.
 

d. 	Provision of simple and useful 
ser­
vices such as seed testing and in­
spection of farmer's stored seed for
 
the 	coming season by the station Agron­
mists. This activity is expected to
 
increase the contact between the 
sta­
tion and the farmers.
 

C. 	RESEARCH ADVISOR TO DIRECTOR GENERAL, ARC.
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,IANIJARY
 

5 . Interviowe(d caid dtites fur laboratory chemist and 
posiLion WithLItrjeCCt D)it ucitit, Dr. I)afalla Ahmed 

another 

Dafalla. 

8. Met with Dr. Gordon Potts, lI)RC Representative, based in 

Cairo. We discu!;sed several IDRC sponsored projects in 

Sudan, twu of which may be of interest t- WSARP: 
(1) Multidisciplinary study of Tenant Animal Pro­

duction Potential on Rahad Scheme, 

Project leader, Abdul Fattah Nour, 

Animal Nutritionist 

University of C;e!ira 

(Team also includes Cereal 

Agricunltural E tonouilis ) 

Breeder and 

(2) I)evtlopmetit tit New Rtion for Khartoum Cattle 

FPeed- Lt . 

ProjeCL leader, )r. 

Animal Nutritionist 

Manguuh Gafl ar El Hag 

INstiLute of Animal V'roduction 

Ilnivt'rsi y of Khartoutii 

Evaluating teed composed of sorghum, groundnuts, wheat bran 
and urea compared to traditional feed of dtira and cotton seed 

1/,. Mvt with Pr. K;il Sobahi Yout:;if 

ARC Food Rosearch Center 
re: information on market diseass 

Sent, reqttt,-;t to Postharvest INm:iti 

of 

ltte 

horticultural crops. 

for Pt' rish.bles. 

14. Met with Atistair McKay - Livestock Specialist 

Paul Devitt - Social Scientist, Hunting Technical 

re: developmenr of 

So rvi cos. 

forage pot.nt il in S. Darfur. 

16. Met with Dr. David flowes - Fulbright Fellow, 

re: lligh resolution 

Province. 

University of Khartoui 

thematic mapping available for 
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JANUARY (cont.) 

lb. MvL wiiu, Dr. Gcrgv Chobrial - A:;.S . Agri Cultural Officer 

[ISAlI) - I'harLotllli 
r: Obtain nog 1000 of c atr'l Hit'ild for distrilu i Lto 

farmers ii Wv'sLv'rn Sudan ii 19,i15/86 
I gave him copy of ch.lpter on Cultivar Evaluation 

from draft of WSARP publicat oi on "Increasing Crop Pro­
ducriviry in Western Sudan - Rvisi LIs of slected Agronomic 
Trials" for indication of which CU" livar do best in the 

West. 

16. Saw 

re: 

Wil II Ha!eson, 

Agricultural Statistics and Planning Project 

Ministry of Agriculture 

Data required by Sid Ahmed Hassan Sid Ahmed 

WSARP graduate student 

Beteik, 

17. Attended ILeti ug re: Plana ing for FSR Workshop with 
Datallia and loganu, WSARP ; i)r. Noel, WSU; Dr. Reeves, 
Moreluad St. University and Dr. Palmer, CIMMYT. 

Drs. 

19-24 Attended and participated 

Systems Research Workshop 

Medani 

in 

at 

second WSARP/ARC 

ARC leadquarters 

Farming 

in Wad 

27. Met 

re: 

with l)r. Curd W;ilter-.'hols, grz 

Leader of Siklanvs(-Gcrman Plant Protect ion 
Sugested replacement for Aldrex-T seed dressing 

Prog. 

30 Met 

re: 

with Dr. E. El Desougi, President, Agricultural 

Research Council, National Council for Re­

search, and Dr. Jan Noel, WSARP Campus Co­

ordinator 

University of Sudan - Kordofan Branch 
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JANUARY (cont..) 

Met with30. Dr. T, d Fullur, Sociologi:;t, VPI serving as 
consultanL for IUNDIP' on rescutlemcnt of people from N. 
Darfur to S. Iaifur. Ir. Tou (;! lardl-Byers, WSARP -
Agriculturall Economist, joinv.d the meeting in progress. 

I'E BRUARY 

3. Met with Torm Cillard-Byers, Agricultural Economist, WSARP 

and Ms. Susan li Icombu
 

re: MIIngvhb L':N II at oni 
 by colsm 'r:;. 

Met AbdIo 1r;iha"n10. E[:1 l niudtr Os:a, Agro-brceder, IEl Obeid 
Station, WSARP and Dr. L,.M.IHogan, 1985 researcher, Khartoum 
re: Resnlts orf 1984 r'':arch and pl;ns for groundnuts and 

'
 S e S IliIt 

13. Met with nr. T ega Woldetstios, Agronomist, KadugLi, WSARP 

and Dr. L.M. lugan 

re: ReselLs of 1984 Ap-onomy Resuarch Trials in Kadugli 

and plans fur 1985 trials. 

14. Dr. Hogan and I met with the following Kadugli Research 
Station scientistsregarding their research results from 

1984 and plans for 1985: 

Mukhtar Kenani, Kadugli Station Director 

Mohamed Azim Abu Sabah, Social Scientist 
Dr. W. Yrent Bunderson, Range Management Specialist 

Ibrachim Mothamed Ilashim, Range Scientist 

Dr. Hogan and I mt in1El Obeid wiLh the following El 
Obeid Scientist regarding results of 1984 research and 

plans for 1985" 

Dr. LJalit M. Arya, Soil and W.- : Specialist 
Hashim Khidt.r Mukhtar, Asst. Range Management 

Special ist 
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FEBRUARY, (cnriL.) 

17. Continuation of meetings in El Obeid with: 

Dr. Osmnn Adam O:;man, llo i'culruri:st 

l)r. Alimud El Boshir, l:Itomologist 

18(. Cond. t.iioo"t.Lol* I nLilg inu Il Obeid wi LII: 

l)r. E.] Ilag llas:;an \bu I.] Gasin 

l)irector El Obo i SCLion, 

Mil}lut Breeder and Sedentary Systems Coordinator 

19. Drs. log;uLi and Riley Mee in Kadu)gli with the following 

Kadugli sciuntis;ts regarding results of 1984 research and 

p lans for 190: 

I)r. 1.H.Cuuk, AnimaI l'rod) cLion Specialist and 

Nomadic Systems Coordi nator 

Dr. Babo Fadlalla Mohamvd, Animal Nutritionist 

and Transhumant Systems Coordinator 

Ahmed Sulinan Nolamed El WakeeI, Range Sciuntist 
Dr. Thomas Gillard-Byres, Agricultural Economist 

24. Met 

re: 

with Stuart Marplcs and Ingrid 

WSARP present and future. 

Foik, World Bank 

28. Visit by Dr. P.J.K._imp, 

re: SL rengtht.ninggrant 

lI)RC Information 

to ARC. 

Consultant 

28. Field visit 

Shambat 

to DR. R.P.Jain's winter millet nursery in 
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MARCH 

2. 	 Reviewed paper by Dr. PI". lk Iaw i , Un Ivers i t y of Khartoum, 

on Stripa cont ro I with R',hvI, ~ne. in F'1 Obe id area. 

4. 	 Or. WoldetaiLius and I met withI)r. Faiz Bebawi, Department 

iLtItLuralofl Agr I BoLanly, Un ivv rs:iLy oL Khartoum. 
re: I'las ior 1985 trials in KAilldug-li On controlling Striga 
and screening sorghum cul tivar. for rcsisLance tu striga. 

Drs. -h,1u,1id Rilcy OtL wihl lr. I,:,la nu Osiman Ahmed El 
Awad, A.ro-breede r (cuwpcas) El Obeid, WSARIP in Khartoum, 

re: R.surllm 1)l;s1S for 1985 season. 

l)rs. It n, 	 Wo ld.,L t iLi ; and Riley intI wi L Prorufc;;o r 
MiaIluuLuud ..AuItd ,:lil SL.n 	 oL At;ronu i.si:-, Mechlaniized 

l.' 	 nt , (Corp,riL ion: 

re : 	 p11i:; 'r I1?.5 ,*e' . m. , ii I., ig.I 

6. 	 Meet {ng with Profossor Mahlmod cont inued. 

13. 	 Met wi th Br ian I) s i va IIS1)A 

re: analvsi; of1Wste rn Sudan r:infaLL records. 

14. 	 Met wiLh D)r. David Howes, lFuluighL ScIolar, 

re: 	Results of field L'ip to Darfur and 
development
 

of Green index.
 

14. 	 Met with l)rs. Hogan and Noel 

re: Determination of most critical staff for Aug. 16 -

Dec. 31 extension. 

16. 	 Met with IN'rSORMIL Agronomist ba';,d in LIObeid, Dr. 

Tareke Berhe
 

re: 	 Results of Annual. ]NTSORMTL meeting particularly 

points relevant to research program in Sudan. 
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MARCH (Cot .) 

18. 	 Met withIi Dr. W.R.l~riwu, A 1) :1 is P ire tur, Sudan 

witlwit M . I.. M:trlI ,, .I\::st A,,r i cu] I ura Or fice 
UISAID .tid:iii 

re: Possible 	extension I) i si gil'lor 

21. 	 ML' t wil W11 i M rir , t1ti,..' AI.r' rci t i Ir;ri .sea rch 

Cou ,ic I , National Cotifci I ' orl ,: r 

re: National calpai !-w to *nc:: agricultural production.i.,, 


21. 	 Reviewed papL r hy l)r . F. F. B, i'w i otn Germination Response 

of Str i g.1 , I) I fe rti , lt. riod.:oIf Cond it i oning. 

23. 	 Too!, [)r . J . Miu i re to Nat iuma I Sc.,d Adnti itist rat ion 

and ARC Sha:iil);L R';carcti SLLt. iom Li :;t'L tip appuinlrmelnt!; 

l'or I is cn A n , 

26. 	 Met wi t 11 1 Ir. -1 . Remp, 	 I. fo rraL i(: (.u o It I nt , [LRC. 

ru: Ar id LInds In'o r ;ritimt Ccnt -r . 

26. 	 Met with Dr. Vtissan M. Ali-D ili.n r, ilorticultu ist , ARC 

[hIde ib a lescdrchI Statio.
 

re: re 
 cail ,;ulpovL [or .trantL.:; from IBI'GR, ifA]) and 

World Bank.
 

26. 	 Peter M;ir'zcl Ii, Literl iat onlil Trade Centre. 

re: KerI(:tleh a(i tin pro);rm 

(Proi,ran to promote incre.lsvei producI't ion anld export 

of Ke rk;lel(h) 

27. 	 Met with Dr. Leinius, gtz representative regarding infor­

mation on phosphate deposit in S. Kordofan. Mr. Matthias, 
Mining Atlvis;or, M'ni stry l",II-r),y and Mining joined theor 

meet ing. Mr. Matthlias said that deposit probably was not 
economically exploitable, but, lie asked that I meet with 

him in a few days. 
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MARCH (cont.) 

30. Met with Pl' c r ;arc, I I, ITC corli li .anr1" on rkadeh 

acL ion p r-',rpr tII and 1-c"I tLlrprL'lil.-r Akm'iod Nasiir Alunlid 

re: OMil '~, , i ni 111i,t1 iMl il KOH, id,'h IgI' o ni1ily. 

Organized WSARP s lidc and photo collection. 

Prcpdrd new l ist ofI Int it iaimAi Ag ri'utiri Rleear chi 

Orgini za io 

Made firsL draft of revised (updated) WSARP Directory. 
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WORKSHOP ON ON.-FARM RESEAFCH WITd A FARMING SYSTEM PERSPECTIVE 

WSAPPiCIIYT AT ARC HQ WAD MEDANI, SUDAN 
JA2,UARY 19-24, 1985 

P R 0 C R A N !-!E 

19th, Saturday 

1. 8.0 a.- - ?egistraci,_,n of -,articipai ts 

2. .3. a-. - Cpcnring of the 'orkshop 

- ,elco e to par lcipants-ad.. ,te of thanks to opening Speaker
 

- Introductory co.-,ents
 

". . - Oiaracter:istics
.3i a.: 
 of i,.l Iar-ers systems
 

!(.30 am - Tea
 

. -- Im.'V-Rionality of small f..r:.ers; t!e influence of their priorities on their 
d'ezi1sion makin; and manag. m'?nc practices.
 

." oon - O.nc2ptu,! model 
 of a (sm-l!) farm system. 

12. , pM - Tca 

6. 1.00 pm - How small farm systems change
 

7. 1.30 pm - Ex pl7es of small farm systems
 

2.30 pm - Break 
 Excercise ---
 for individual work
 

'Case study - small farmer decision'
 

8. 6.00 pm 
 - Group me-etings on excercise:- pr.blems faced by the farmer 



7.00 pm -	 Plenary discussion :- small farmer proble!ms - highlighted by excercise 

8.00 pm -	 Close 

20th, Sunday
 

10. 8.00 m -	 The slow pace of agricultural development; causes, including inappropriate
 
technology.
 

II. 	9.LJ am - FSR, a means to understanding the farmers perspective on the choice of new 
tech-ology. 

10.00 	 ­
and ;:ethods contributing LO i>,:ppropriace technologies - individual work. 

12. a= 	 Excercise; characteristics .' Jassical agricultural research institutions
 

10.30 an -	Tea
 

13. 11.0n, ar -	Group work on excercise
 

Presentations of identifi'j characteri:ics 

.,. 12.00 - An overview OFR!FSP as a missing link in technclogy development. 

12.30 p. - Tea 

i5. I.OC pm - CI.-YT diagnostic unnual - an introductio: 

16. 1.30 pz -	Target grouping; concepts and methods 

2.30 	 pm - Break Excercise for individual work. Target groups in an area of farming 
well known to participants. 

17. 6.00 pm -	 Individual presentations, changes in local farming systems and causes of change. 

18. 	 7.00 pm - Learning about farmers circu'-:i. nces - a first step in diagnosis. Sources of 
informat ion. 

2.00 pm - Close
 



3 

21st, Mondav 

19. -.00 am -	 Informal Sur.ey - o0Jectivci and content; the guidelir.es 
- approach, procedure nnd output 

20. 9.30 am -	 1e art of the Infor-za] inter-iec­

i0.30 am -
 Tea
 

21. - -- . a 


- >ini:'.jd~: 


cZusLs a.- pr-niches ro solutions. 

-Zcrk - ", ca:2s'- : ist probic.n, causes- and array solutions. 

2 . .O0 p- - Group "-crk; A: c. 2 7o I: rr-1,;, cause2 and as wide an arrat: of approaches 
to solution as ­

24. 1. 30 pm -	 Group presentat.'.)n - major prItu--s, possible approaches to solution. 

-. 30 pr-' - 3reik 

2-n.j- L.esdv
 

- 8.00 am - Prescreenin; possible sclurions; 
technical 
and economic.
 

26. 9.00 am -	 Special consideration; in diagno sis w.itrn animals. 

27. 10.00 am - Objectives of the Formal Verification Survey
 

10.30 am -
 Tea
 

28. 	 11.00 am - Qtestiornaire developnent 
Sampling and field organisation,
Non-sampling errors and enumerator training. 
Data analysis and interpretation.
 

12.30 P-- - Tea 

http:ini:'.jd
http:guidelir.es


2?. 1.'J -	 Acticns on diagnrstic rcsulrs 

30. 	 1.30 Fp - Introduction to On Farm Exp r--ntaion
 
differences frnm station ex'r1.enation
 

31. 2.00 pm -	 Sta',Cs in On Farm E:--ta.-;on. 

" - Break
 

6.O p - Dcisiot:.%Gn types c: -x.er-. 

Dsign a 	 r - .O co sidcrat:-:isn.; n- -:per t.cs. 

. ... - se
.... C 


.nesda-: 

-4. ;.C' ac - Special considerat-cns -n disi-'ninj, ni:.. -- "..... 

e. 


C,D :an P a ing the OFE c ro-_- . i 7, ,.- 1-zr r-­

36. ..3 -m -	 Gro-it work - planninL - .- f:" .an i 	 cI,. stud!-- -r-. 
- presenrtat2:"¢, 

10.30O.a 'Lea
 

37. 11.00 am -	 Farmer and site selE"cticn, rrangements with farrE. 

38. :1.30 am - Implementation; managing an. ionitoring of OFL 

12.30 pm - Tea
 

39. 1.00 pm -	 Special considerations in implermenting OFE "with animals. 

40. 1.30 pm -	 Introduction to the cvaluation of OFE. 

41. 2.00 pm -	Farmer criteria.
 



2.30 pm - Break 

42. 6.00 pm - Statistical evaluation by type of Experiment - pooling of data
 
43. 7.00 pm - Economic evaluation, CTI!1yT Blue Manual 

8.00 pm - Close 

24th Thursday 

44. 8.00 am -
Special considerations in evaluating animal experiments
 
45. 9.00 am - Farmer assessment of experL-i-n-s and participation in the OFR/FSP process.
 
46. 10.00 am 
 - Action on the results of experirents.
 

10.30 am 
- Tea
 

47. 11.00 am 
- Lirkages - OFR and tEchnical research 

4S. 11.45 am Linkages - OFR and extension. 

12.30 
 - Tea 

49. 1.00 po - Institutionalising OFR in research services 

2.15 pm - Closing of Workshop.
 



PART 
 I C I P ANT S 

WSARP / A. R. C. 

2nd. FARMING SYSTEMS 

RESEARCH WORKSHOP 
(In collaboration with CIMMYT) 

19th. - 24th. Jan. 1985 

WAD MEDANI
 
No. Name 
 Nationality 
 Organization 	Address
 
1. Lalit M. Arya 
 Indian 
 WSARP 
 WSARP P.O. Box
 

2. James J. Riley 	
5141, Khartoum


USA 
 WSARP 
 P.O. Box 699
 
WSARP/USAID
 
Khartoum, Sudan
3. Dafalla A.Dafalla Sudanese 
 WSARP 
 P.O. Box 5141
 

Khartoum
4. Mohd Azeem A/Sabah 
 WSARP
, 	 WSARP,P.O. Box
 
5141, Khartoum
5. A/Rahman Khidir 
 WSARP 
 El Obeid Station
 

Osman 
 WSARP

6. Hashim 	Khider 
 WSARP 
 WSARP P.O. Box
Mukhtar 


5141, Khartoum
7. 
 Ahmed S.EI Wakeel 
 WSARP 
 WSARP P.O. Box
 
8. Ibrahim M.Hashim 	 5141, Khartoum
WSARP 
 WSARP, Kadugli
 

P.O. Box 5141
9. Mukhtar m. Kenani 
 WSARP 
 Station Director
 

10. LeMoyne Hogan 	 Kadugli
USA 
 WSARP 	 WSARP/Kadugli

11. Dick Cook 
 USA 	 WSARP WSARP/Kadugli

12. 
 W.Trent Bunderson USA 
 WSARP 
 K. Res. Station
 

13. 	 WSARP
Jan C. Noel USA 
 WSARP 	 WSARP/W. State
 

Univ. USA
14. 
 El Hag H.Abu Gasim Sudanese 
 WSARP 
 El Obeid Res.
 

Station P.O. Box
 
15. 	 429, El Obeid
Babo Fadlalla 
 WSARP 
 P.O. Box 5141
 

Khartoum South
 
16. 	 Kadugli Station
James B. Henson USA 
 WSARP 
 WSARP, W. State
 

Univ. Pullman,
 
Washington, USA
17. Thomas Gillard-Byers USA 
 WSARP 
 WSARP, Kadugli
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No. Name 	 Nationality 


18. 	 Tsega Woldetatios US Resident 


19. 	 Ahmed Kheir El Seed Sudanese 


20. 	 Salah bahr Ali 


21. 	 Bakheit Adam Azrag 


22. 	 Suliman Abdalla 


23. 	 Osman Adam Osman 


24. 	 Hassan Osman Ahmed El Awad " 

25. 	 Ahmed El Bashir 


26. 	 Osman A/alla Mohamed " 

27. 	 Mohd Abu El Azaiem 

Medani 


28. 	 Farouk Ibrahim Shomo 


29. 	 Samira Hashim 


30. 	 Abdel Moneim B. 

El Ahmadi 

M. A. Fattah 


32. 	 Osman I. Gameel 


33. 	 El Tigani M. Elamin 


34. 	 Nasr El din Sharf-

El din
 

35. 	 Mohd Badr Ahmed 

Saleem 


36. 	 Abdel Mageed Yassin 


Organization 


WSARP 


WSARP 


WSARP 


WSARP 


WSARP 


WSARP 


WSARP 


WSARP 


WSARP 


M. of Agric. 


M. of Agric. 


M. of Infor-

mation 

A.R.C. 


A.R.C. 


A.R.C. 


A.R.C. 


A.R.C. 


A.R.C. 


A.R.C. 


Address
 

WSARP. 	P.O. Box
 

5141, Khartoum
 
Kadugli Station
 
WSARP/KADUGLI
 
P.O.Box 5141
 
Khartoum
 
El Cbeid Ag. Res.
 
Corp, P.O. Box 42
 
WSARP/Kadugli
 

WSARP/El Obeid
 
Ag. Res. Corp.
 
P.O. Box 429
 
P.O. Box 429
 
El Obeid
 
WSARP/EI Obeid
 

ARC, El Obeid
 
P.O. Box 429
 
P.O. Box 5141.
 
Khartoum South
 
Animal Resources
 
P.O. Box 293, Kh.
 
El Obeid, Min.
 
of Agric.
 
Sudan News Agency
 
Wad Medani
 
Plant Breeding
 
Section P.O. Box
 

ARC, Wad Medani
 
P.O. Box 126
 
ARC P.O. Box 126
 

Director Gezira
 
Res. Station
 
PO. Box 126 W/M.
 
G.R.S. 	Medani
 

Agric. Res. Sta.
 
G.R.S.W/Medani
 

P.O. Box 126 W/M
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No. Name 
 Nationality Organization Address
 
37. Osman A A. Ageeb 
Sudanese 
 A.R.C. 	 Agronomy Section
 

GRS/P.O. Box 126
38. Hamid El Faki 
 A.R.C. 	 State Agric. Econ.
 
Section, ARC
39. Asim Ali A/Rahman 	 " 
 A.R.C. 	 ARC, Entomology
 

40. Morid Girgis Mansi 	 " A.R.C. 	 ARC, W/Medani

41. Mirghani Khogali 
 " 	 A.R.C. 
 Hort. Res. Sectior
Ahmed 


GRS/Medani P.O.
 
Box 126


42. M. Bakheit Said 
 " 	 A.R.C. ARC, W/Medani
 
43. Ibrahim A. Babiker 
 " A.R.C. ARC, W/Medani 

Abdalla M. Hamdoun "44. 	 A.R.C. GRS, W/Medani

45. Ahmed Nasir Balla 
 A.R.C. 	 GRS, Entomology
 

Section, W/Medani
46. Hassan 	M. Ishag 
 A.R.C. 	 ARC, W/Medani
 
47. S.A. El-Nasieh 
 A.R.C. 	 ARC, W/Medani

48. Ibrahim Khalid 
 A.R.C. 	 Agric. Res. Corp.
 

P.O. Box 126
 
W/Medani, Sudan
49. Sam L. 	Laki 
 A.R.C. 	 Yambio Agric. Res.
 
Station
 
USAID P.O. Box 699
 
Khartoum, Sudan
50. Samson 	A. Koi 
 A.R.C. 	 Yambio Res. Sta.
 
USAID Office, Juba
51. Babiker Omer Kanan 
 " A.R.C. 	 Agric. Res. Corp. 

W/Medani, Sudan52. Faisal 	Mirghani Ali 
 A.R.C. 	 ARC, W/Medani
 

Sudan

53. Ali Taha Ayoub 
 A.R.C. 	 ARC, W/Medani
 

Sudan

54. Sitt EIoBanat Khidir 
" 	 Extension ARC Agronomy 

Dept. Section W/Mpdani
55. Hassan 	Khalifa 
 A.R.C. 	 P.O. Box 126
 

W/Medani, ARC
56. 
 R. P. Jain Indian 
 ICRISAT 
 Millet Breeder
 

(El Obeid)
 
P.O. Box 913 UNDP
 
Khartoum
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No. Name Nationality 	 Organization Address
 
57. 	 Nelson Lorombu Sudanese ERAP D/Senior Researc
 

Equatoria Officer-Yei
 
58. 	 Jan Adamec USA USAID/SRAD Yambio Agric.
 

Res. Station
 
59. 	 G.M.A. El Rofaiee Sudanese Extension Kordofan Agric.
 

Inspector Ministry
 
60. M. P. Collinson British 	 CIMMYT P.O. Box 25171
 

Nairobi
 
61. A.F.E. Palmer British 	 CIMMYT CIMMYT Londres
 

40, APDO Posta
 
6-641
 

62. 	 Tareke Berhe Ethiopian INTSORMIL P.O. Box 149
 
El Obeid
 

63. 	 Mirghani Saeed Sudanese INTSORMIL- INTSORMIL-CRST
 
CRSP El Obeid
 

64. Gerd Walter-Echols German 	 GTZ/Sud. P.O. Box 8192
 
German Plant
 
Protection P.
 

65. 	 Mohd Mudathir Mohd Sudanese 
 Sud. German Kh. North, Plant
 
Ahmed 
 Plant P.O. Plant Protection
 

66. Abdel Sadig Osman 	 Sud. German Kh. North, P.O.
 
P.P.P. Box 13
 

67. Ed Reeves USA 	 Morehead Morehead State
 
State Univ. Univ., UPD 285
 
Morehead,
 
Kentucky, USA
 

68. 	 Hassan H. Abdalla Sudanese Soil Survey P.O. Box 388
 
Wad Medani
 

69. 	 Osman A/Rahman Mohd " Soil Survey Soil Survey 
El Tom P.O. Box 388
 

70. 	 Kamal El Fadil Fadul " Soil Survey P.O. Box 388 
Wad Medani 
D.R. of Sudan
 

71. 	 A/Hamid Ezat 
 Soil Survey P.O. Box 388
 
72. 	 Osman A. Fadl 
 U. of Gezira F. of Agric.
 
73. 	 Fathi M. Khalifa U. of Gezira F. of Agric.
 

Science, U. of G.
 
74. Faisal Awad Ahmed 	 U. of Gezira F. of Agric.
 

P.O. Box 20
 
75. 	 Satti Mohd El Zein U. of Gezira F. of Agric.
 

Science
 
P.O. Box 20, W/M.
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STATION: -M OBEID 
ESTIMTED S DULE OF COMPLETION (Revised Feb 15, 1985) 

MONTHS: 

SEVEZt / LAGOONS 
WATER LINES 

Feb. 85 

5 c98% 
!P-

March April May June July Aug. Sept. Remarka 

materials 
98% materials on 

ROLD'"IORKS installa ions 
site 

GRADING 
WAT!RTC',WATE2 TOrER 

LCORS & VIN-AOY'S 

SS 

VERNDIAH SCFUEENS 

V: , int. 
ELEC__V-K 

O.H. DISTR. CABLE'S 

INT. LUM38G 

TLUMI3D G FIXTUES 

6 5. ccaul,
6 c... - -

6 

site -

nt. wirinatr _n _t _. 
8 mV_ 

P.S. 

.", 
INT . LIUM -3ENGsit 

installao i on 

-s -io 

fixtures instalat on_-ECTR. _ __ _ 
r 

site intanI 

- -

site installato 

_ 

-l0 
_ _ _ _ _ 

-

_ _ _and 

mat. on site except
pumps, valves, control. 

all materials on 
site 
local purchase
considered 

all materials oI 
site
fixtures in Kht.o 

-n. on site 

L.C. 

all materials on 
's

L.C. 

PAlNTING 

SLALBS / TILES 

SUSPEnDED CW. 

LB CABINE7S 

KITCE CABITS 

G EERAT RS 

undercoatIstcoa 

5 com l. -

P.S. -

.s 

nufacted 

manufactu ed in U.K 

-_2n-d 

site­

ite 

in Kht 

-

installat-on 

installat on 

_ site 
P S. site 

-

4 

- ---

install 
install 

all materials on 
site 
s-t-

L.C. 

L.C. 

L.C. 

AIR COLING in t site .iDU ia aQnL _ 

/ 



_ _ 

STATION: EL FA~{1R
 

ESTIMATED S EDULE OF COMPFITION (Revised Feb 15, 1%5)
 

MONAHS: Feb. 85 March April May Jume July Aug. Sept. Remarks 
-. Suan site instal1ation 0 -1P Sudan septic tanks compl.
L.C.
 

WATER LIhES P.Sudan sit installaton 4 L.C.
 

ROAX'wrjRKS installat on
 

installatlon
CRKDTYG LG 
P.S. site 
 install 


L.C.

WAT:-R TC*.z- LC
 
DCCRS & -
 S rtoum site-- install. 
 L.C.
 
CLASS 
 site__ install ccnsideredlocal purchase


P. Sudan _ _ site_ instai_ -tV:-RkArDIH SCRE-4S .C. 
. +. - L.C 

EaECTR. RK, init. r t site installat on _int.wiring 
 65)6 copl. 
6
O.H. DISTR. CALES -- c- - L.C., o
 

LN'. aLL2G Kh__tt site_ > inetalat on - L.C. 
FLU3NG FIXTURES orP.S._ site _ installa: L.C. 

PLA STK475%6 com- . .
 

PLASTER --- Mt 

PAINTLWG 
 site undercoat lst c. 2nd coat materials in Kht.

65 coupb 

SLL3S/ TILES .) 
SUS.EE-EDP.S. 

__ site . installat on L.C.
 

F.S. site installatLon _ L.C.LAB CK-BI"IFS 

-__ +--

KITCHEN CABUIES manufactu ed in 
_ 

ht- - - -- site i__ntal
 

__ __ site install L.C. 

/5 



STATION: GHAZALA GAWAZET 
ESTI6MATED ScHXDULE OF COMPLErION 

MONTHS: Feb. 85 

SE.Suan 

P!.Sdian 
WATER LINES 

PRAORKS 

(Revised 

March 

site -

___2__ 

s 

Feb 15, 1985) 

April ay June 

is o 
ie __ _ _ __ 

nstallat onoL.C. 

installation 

July 

__ _ _ _ 

Aug. 

_ __ _ _ 

Sept. 

_ _ _ 

Remarks 

septic 
L.C. 

LC 

tanks compl. 

GRA-DING installation 

WATER TC' W 

ICORS & Wih-DOWS 

S 

Khartoum 

site 

site -> 

install 

install. __L.C. 

L.C. 

GLASS site install" local purchase 

V----ND SS E 

aLECTR. ORK, int. 
C..DIT.CAES Poles 5C 6p..D8_.C 

Sudan 

ompl.ompi. 

site _ 

t site 
installh,­i 

in st2la1 

__nstallat on 

_L_ 
considered 
L.C. 

int.wiring 65%compl. 
all materials on )site 

DNT. FLt3NG--

F-LcUM-'NG FIXTURES ?.S. 

site 

site _ 

ins-tallat on 

instailatLon 

-

-

L.C. 

L.C. 

PLASTER -6 op- -

FITLsite 

SUABS / TILES installat 

undercoat 

on 

lst c. > 2nd coat - materials in Kht 

SUSS'--EDC 

LLB CABINETS 

P.S. 

P.S. 

_ 

-> 

site - installat 

site __ 

on -

installat on __ 

L.C. 

L.C. 

:KITCRSCABiEedanufactuxed 

GGE-RAT-CRS mnat 

.K,__ 

UK-- P. 

_ site 

site 

_ install 

install 

L.C. 

L.C. 

AIKi C&LIG wnh1act... im jolt. ~ e- insta 1L. 



STATION: ARC. HEADQUARTERS 

ESTIMATED SCHEDULE OF COMPLETION 

MONTHS: Feb. 85 

SEWERS 39 cml 

(Revised 

March 

__ 

Feb 15, 

April 

1985) 

May June July AJug. Sept. Remarks 

WATER LINES 

ROADW~RKS 

GRADING 

WATER TC;* 

DOORS & WINDOWS 

GLASS 

5.6 comi. 

Lnstll. 
l* 

Lnstall 

80_ compl. 
nal 

complete 

tank is in roof 

all materials on 
sitest 
local purchase 

ELECT-. . int. 75%copl
EL.C. DIST.,CALSt.tal 

O.H. DISTR. CABLES 
I.P G95compt,INT. PLUM-G 5_opall 

FinsG FIXTURES 

ivariation 

instal 

all materials on 
st 
siteN 

order 
pending

materials on 

site 
all materials on 

o 
< 

PLASTER 

PAINTING 

SLABS / TILES 

959 compl, 

5% coml 

5m ,95% compl. 

--

site 

all materials 
site 

on 

KITCHEN CABINET install local purchase 

AIR, CQmLaG EznuE. install local purchase 



QUARTERLY REPO RT
 

OF PROFESSIONAL ACTIVITIES
 

JANUARY - MARCH! 1985
 

by
 

DR. JAMES J. RILEY
 

SENIOR ADVISOR, ARC
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JANUARY
 

5 . Interviewed candidates for laboratory chemist and another 

position with Project Director, Dr. Dafalla Ahmed Dafalla. 

8. 	 Met with Dr. Gordon Potts, IDRC Representative, based in
 
Cairo. We discussed several TDRC sponsored projects in
 

Sudan, two of which may be of interest to WSARP:
 

(1) 	Multidisciplinary study of Tenant Animal Pro­

duction Potential on Rahad Scheme,
 

Project leader, Abdul Fattah Nour,
 

Animal Nutritionist
 

University of Gezira
 

(Team also includes Cereal Breeder and
 

Agricultural Economist)
 

(2) 	Development of New Ration for Khartoum Cattle
 

Feed-lot.
 

Project leader, Dr. Nangoub Gaffar El Hlag 

Animal Nutritionist
 

Institute of Animal Production
 

University of Khartoum
 

Evaluating feed 
composed of sorghum, groundnuts, wheat bran
 

nd urea compared to traditional feed of dura and cotton seed.
 

14. 
 Met 	with Dr. Kahil Sobahi Yousif
 

ARC Food Research Center
 

re: 
information on market diseases of horticultural crops.
 

Sent request to Postharvest Institute for Perishables.
 

14. Met with Alistair McKay - Livestock Specialist
 

Paul Devitt - Social Scientist, Hunting Technical
 

Services.
 

re: development of forage potential 
in S. Darfur.
 

16. 	 Met with Dr. David Howes - Fulbright Fellow,
 

University of Khartoum
 

re: 	High resolution thematic mapping available for Kordofan
 

Province.
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JANUARY (cont.) 

(2) 

16. Met with Dr. George Ghobrial - Asst. Agricultural Officer 

USAID - Khartom 

re: Obtaining 2000t of cereal seed for distribution to 

farmers in Western Sudan in 1985/86 

I gave him copy of chapter on Cultivar Evaluation 

from draft of WSARP publication on "Increasing Crop Pro­

ductivity in Western Sudan - Results of selected Agronomic 

Trials" for indication of which cultivar do best in the 

west. 

16. Saw Will Bateson, 

Agricultural Statistics and Planning Project 

Ministry of Agriculture 

re: Data required by Sid Ahmed Hassan Sid Ahmed Beteik, 

WSARP graduate student 

17. Attended meeting re: Planning for FSR Workshop with 

Dafalla and Hogan, WSARP; Dr. Noel, WSU; Dr. Reeves, 

Morehead St. University and Dr. Palmer, CIMMYT. 

Drs. 

19-24 Attended and participated 

Systems Research Workshop 

Medani 

in 

at 

second WSARP/ARC 

ARC Headquarters 

Farming 

in Wad 

27. Met 

re: 

with Dr. Gerd Walter-Echols, gtz 

Leader of Sudanese-German Plant Protection Prog. 

Sugested replacement for Aldrex-T seed dressing 

30 Met with Dr. E. El Desougi, President, Agricultural 

Research Council, National Council for Re­

search, and Dr. Jan Noel, WSARP Campus Co­

ordinator 

re: University of Sudan - Kordofan Branch 
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JANUARY (cont.)
 

30. 
 Met with Dr. Ted Zuller, Sociologist, VPI serving as
 
consultant for UNDP on resettlement of people from N.
 
Darfur to 
S. Darfur. Dr. Tom Gillard-Byers, WSARP 
-

Agricultural Economist, joined the meeting in progress.
 

FEBRUARY
 

3. 
 Met with Tom Gillard-Byers, Agricultural Economist, WSARP
 

and Ms. Susan Holcombe
 

re: Mungbean evaluation by 
consumers.
 

10. 
 Met Abdelrahnian El Khinder Osman, Agro-breeder, El Obeid
 
Station, WSARP and Dr. L.M.llogan, 1985 researcher, Khartoum 
re: Results of 1984 research and plans for groundnuts and 

sesame. 

13. 
 Met with Dr. Tsega Woldetstios, Agronomist, Kadugli, WSARP
 

and Dr. L.M.Hogan
 

re: 
Results of 1984 Agronomy Research Trials 
in Kadugli
 

and plans for 1985 trials.
 

14. 
 Dr. Hogan and I met with the following Kadugli Research
 

Station scientists regarding their research results from
 

1984 and plans for 1985: 

Mukhtar Kenani, Kadugli Station Director
 

Mohamed Azim Abu Sabah, Social Scientist
 
Dr. W. Trent Bunderson, Range Management Specialist
 

Ibrahim Mohamed Hashim, Range Scientist
 

Dr. Hogan and I met in El Obeid with the following El
 

Obeid Scierntisw regarding results of 1984 research and
 

plans for 1985:
 

Dr. Lalit M. Arya, Soil and Water Specialist
 

Hashim Khider Mukhtar, Asst. Range Management
 

Specialist
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FEBRUARY, (cont.) 

17. 	 Continuation of meetings in El Obeid with:
 

Dr. Osman Adam Osman, Horticulturist
 

Dr. Ahmed El Beshir, Entomologist
 

18. 	 Continuation of meeting in El Obeid with:
 

Dr. El Hag Hassan Abu El Gasim
 

Director El Obeid Station,
 

Millet 
Breeder and Sedentary Systems Coordinator
 

19. 	 Drs. Hogan and Riley met in Kadugli with the following
 

Kadugli scientists regarding results of 
1984 research and
 

plans for 1985:
 

Dr. R.H.Cook, Animal Production Specialist and
 

Nomadic Syst 	:.ns Coordinator 

Dr. Babo Fadlalla Molimed, Animal Nutritionist 

and Transhumant Systums Coordinator 

Abmed Suliman Mohaned El Wakeel, RangL Scientist 

Dr. Thomas Gillard-Byres, Agricultural Economist
 

24. 	 Met with Stuart Marples and Ingrid Foik, World Bank
 

re: WSARP present and future.
 

28. 	 Visit by Dr. P.J.Kemp, IDRC Information Consultant
 

re: Strengthening grant to ARC.
 

28. 	 Field visit to DR. R.P.Jain's winter millet nursery in
 

Shambat
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MARCH
 

2. 
 Reviewed paper by Dr. F.F.Bebawi, University of Khartoum,
 
on Striga control with Ethylene in El Obeid area.
 

4. 
 Dr. Woldetatios and I met with Dr. Faiz Behawi, Department
 

of Agricultural Botany, University of Khartoum.
 
re: Plans for 
1985 trials in Kadugli on controlling Striga
 
and screening sorghum cultivars for resistance to striga.
 

5. 	 Drs. Hogan and Riley met 
with Dr. Hassan Osman Ahmed El
 
Awad, Agro-breeder (cowpeas) El Obeid, WSARP in Khartoum,
 

re: Research 	plans for 
1985 season.
 

5. 	 Drs. flogan, Woldetatios and Riley met with Professor 

Malmoud Almied Mahmoud, Senior Agronomist, Mechanized 

Farnming CorpjUraLion: 

re: plans for 1985 res;carch in K1adugli. 

6. 
 Meeting with 	Professor Malhmoud continued. 

13. 
 Met with Brian D'silva USDA
 

re: analysis 	of Western Sudan rainfall records. 

14. 
 Met with Dr. 	David ilowes, Fulbright Scholar,
 

re: 
Results of field trip to Darfur and development
 

of Green Index.
 

14. 	 Met with Drs. Hogan and Noel
 

re! Determination of most 
critical staff for Aug. 16 
-

Dec. 31 extension.
 

16. 
 Met with INTSORMIL Agronomist based in El Obeid, Dr.
 

Tareke Berhe
 

re: 
Results of Annual INrISORMIL meeting particularly
 

points relevant to research program in Sudan.
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MARCH (cont.)
 

18. 	 Met with Dr. W.R.B'rown, AID Mission Director, Sudan
 

and with Ms. L. 
Martella, Asst. Agricultural Officer, 

USAID Sudan 

re: Possible 	extension of assignment 

21. 	 Met with Wadie Magar, Chairman Agricultural Research
 

Council, National Council for Research.
 

re: National 
campaigns to 	increase agricultural production.
 

21. 
 Reviewed paper by Dr. F.F.Bebawi on Germination Response
 

of Striga to 	Differing Periodsof Conditioning.
 

23. 	 Took Dr. J. Maguire to 
National Seed Administration
 

and ARC Shambat Research Station to set 
up appointments
 

for his consultancy. 

26. 	 Met with Dr. P.J.Kemp, Information Consultant, IDRC.
 

re: Arid Lands Information Center.
 

26. 	 Met with )r. 1assan M. Ali-Dinar, Ifurticulturist, ARC 
lludeiba Research Statiun.
 

re: Technical support for grants from IBPGR, IFAD 
 and 

World Bank.
 

26. 	 Peter Marczell, International Trade Centre. 

re: Kerkadeh action program
 

(Program to promote 
increased production and export
 

of Kerkadeh)
 

27. 
 Met with Dr. 	Leinius, gtz representative regarding infor­

mation on phosphate deposit in S. Kordofan. 
Mr. Matthias,
 

Mining Advisor, Ministry of Energy and Mining joined the
 

meeting. Mr. Matthias said that deposit probably was not
 

economically 	exploitable, but, 
he asked that I meet with
 

him in a few days.
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MARCHl (cont.) 

30. Met with Peter Marczell, ITC consultant on Kerkadeh 

action program and local entreprenuer Akmed Nasir Ahmed 

re: Sources of information on Kerkadeh agronomy. 

Organized WSARP slide and photo collection. 

Prepared new list of International Agricultural Research
 

Organizations
 

Made first draft of revised (updated) WSARP Directory.
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A.DDENDUM TO 

JANUARY - MARCH 1 .)85 

,QUARTF.Rl",' !);')<i 

FOR J , L ,EY 

(LNCLUDES ACTIVITrIE"S RELA ED TO POSITI ON AS 

SENI.OR ADVIS¢OR ') I)T ECTO', (;'NFRAI. (F TilO.E ARC FR)M 

I - 15 AI L 1985.I; ':'1:5,I.INAI N DATE, 

FOR POSITION) 

3. 	 M~l' WI'TII IIASAN ALI-DINAR, IORiICUUI,RI ISI, .RC 

HUD:I.BA RESIEARCHIII STATI ON AND AN ACICI(:UI,'I'URAI, 

ECOMOMIST WITH rHE REGIONAL GOVERNMENT OF THE 
NORTHERN REC .ON, HE: SOURCES OF ARICULTURAL 

LN I"ORMA'ION AND IILANND V IS1'I TO USA BY DR. AL-
DINAR 'TO STUDY VIRUS--FREE BUD WOOD I'ROGIM FOR 

IMPROVING SUDANESE CLTRUS. DRAFTED TELEX TO 

WSU 	 REQUESTING THEM TO CONTACT DR. KREZDORN 

WHO IS TO SEND INVITATION FOR TRIP TO DR. ALI-

DINAR. 

11. DRAFTED COMMENTS ON AID PLAN FOR IMPROVING 

AFRICAN AGRICULTURAL RESEARCH ENTITLED: 

"PLAN FOR SUPPORTING AGRICULTURAL RESEARCH AND 

FACULTIES OF AGRICULTURE IN AFRICA" 
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13. 	 ACCUMPANIED WSARI' SEED 	 CONSULTANT, DR. JAMES 

MAGUIRE TO SEE DR. SHAZALI, STORED -PEST 

ENTOMOLOGIST, ARC SHAMBAT RESEARCH STATION.
 

14. 	 MET WITH (EORCE ARMSTRONG, LILI MARTELLA, 

KEN LYVERS, WIL BATESON AND 	 LEMOYNE IIOGAN AT 

USAID TO DISCUSS: 
 "PLAN FOR SUPPORTING
 

AGRICULTURAL RESEARCH AND FACULTIES OF
 

AGRICULTURE IN AFRICA" 

Al12 



WESTERN SUDAN AGRICULTURAL RESEARCH PROJECT
 

QUARTERLY REPORT
 

April 1, 1985 - June 30, 1985
 

I. GENERAL
 

The second quarter of 1985 was characterized by a number of events
 

which impacted various activities of the Western Sudan Agricultural
 

Research Project.
 

In April the government was overthrown by the military after civilian
 

riots in the country. The change in government resulted in numerous
 

personnel changes in government ministries at the national and
 

regional levels, which affected those with whom we worked; changes in
 

procedures and more than normal delays also resulted. The Khartoum
 

airport was closed for two weeks and the project plane was unable to
 

fly to the stations as normal. Fortunately, there were no serious
 

emergencies during this period.
 

The serious drought continued through most of this quarter. Lack of
 

adequate rainfall for crop production and for filling water reservoirs
 

in Western Sudan resulted in seriously reduced crop production and
 

shortages of food and water for both human and livestock consumption.
 

Both people and livestock had to go long distances to obtain water.
 

Emergency food programs were initiated throughout Western Sudan,
 

although logistic difficulties resulted in limited impact of such
 

programs to this time. There was loss of both people and livestock
 

from malnutrition as well as the abandonment of many villages. Many
 

villages and towns were completely without sources of water. El
 

Obeid, the capital of Kordofan, used its last water from the city
 

reservoirs, and in May and June the city was totally dependent on a
 

few wells located in favorable locations and on water transported from
 

Kosti by railroad tank cars. This rail transport was in direct
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competition with the food relief effort which also depended on rail
 

transport.
 

The impact of these conditions on WSARP construction and research
 

activities %as significant. The use of water for construction pur­

poses was banned in El Obeid during this period, resulting in
 

additional delay. The major construction constraint, however, was the
 

failure of the contractor to provide construction materials to the
 

sites, which was greatly exacerbated in-country by the lack of
 

available lorry and rail transport due to food aid and water taking
 

priority. The water shortage forced WSARP scientists and staff in El
 

Obeid to spend a large portion of their time arranging for water for
 

scaled back project activities and for personal use.
 

The construction program continues to lag behind schedule due to a
 

number of factors, including those discussed above. However, the 

Project Support Unit/ARC Liaison Office in Shambat is nearing 

completion. 

The morale of WSARP personnel continued on its downward trend due to
 

uncertainty about the future of the project and the perception by all
 

that much remains to be done. A decision by USAID, Sudan to terminate,
 

prior to the completion of their contracts, three expatriate positions
 

and to send the individuals home early contributed to the morale
 

problem. Also, both expatriate administrative postions were
 

terminated, effective at the onset of this quarter. This was done to
 

reduce the number of expatriates not directly responsible for research
 

activities and to replace them with local hire people. Individuals
 

were located and hired locally fir the Force Account Engineer position
 

and Administrative Officer position. Back-up support and training for
 

the latter was provided from WSU. Dr. James Riley's position as
 

Senior Advisor to the Agricultural Research Corporation was
 

terminated, but he was reassigned by USAID to undertake a water
 

management survey for Western Sudan through August 15, 1985.
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Indecision as to how the USAID/Sudan Mission would continue to provide
 

technical assistance to the project after August 14, 1985 was of great
 

concern to all members of the project. Several methods were proposed
 

and studied before it was finally decided to renew contracts for the
 

Animal Production Specialist and Economist through December, 1985. All
 

other postions wre terminated on August 14, 1985. The area most
 

severely affected by this action was the agronomic program at Kadugli.
 

There was barely time for this season's planting to be completed 

before the agronomist had to pack and leave the Sudan. The 

possibility of moving the INTSORMIL agronomist from El Obeid to 

Kadugli is being explored. However, the interruption of the agronomic
 

activities at Kadugli as well as impact on Dr. Berhe's activities is
 

El Obeid can be expected to detract from this year's research program.
 

During the quarter, final research results from 1984-85 were analyzed,
 

and preparation of research reports was initiated. Summarized results
 

will be available during the following quarter. Also, the research
 

program for 1985-86 was developed, reviewed and approved, and 1985-86
 

research activities were initiated.
 

Large quantities of project equipment, materials and supplies
 

continued to arrive. There is concern that storage space and manpower
 

are not adequate to meet materials control needs. Procurement of Ford
 

vehicles locally was initiated.
 

A. Consultants and Visitors
 

Dr. J. D. Maguire, agronomist and seed physiologist from
 

Washington State University, visited the project and conferred
 

with agronomists at El Obeid and Kadugli on seed storage matter.
 

He also discussed storage and seed quality matters with
 

scientists of the National seed Administration. Dr. Maguire's
 

consultancy was funded by WSU at no cost to the project.
 

Dr. Thomas Trail, Professor of Extension Education at Washington
 

State University, spent 2 months in the West as a short-term
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consultant on Extension Education. He surveyed the needs of
 

extension activities in the Kadugli and El Obeid areas.
 

Mr. Michael Mannion, WSARP consultant for equipment and
 

maintenance, completed his assignment and departed Sudan. En
 

route to the U.S., Mr. Mannion spent time in the U.K. to
 

facilitate procurement of the source/origin waiver-related
 

station maintenance spares. The approval of the waiver is still
 

pending, but is expected soon.
 

Dr. Brent Cluff, hydrologist from the University of Arizona,
 

began a 10 day short-term consulting visit on water harvesting
 

and water conservation in Western Sudan. Dr. Cluff's visit was
 

sponsored jointly by the project and the AID Strengthening Grant
 

Program.
 

Dr. Mark Speece, Market Economist, and Dr. W. Symons,
 

Agricultural Engineer, from Washington State University, arrived
 

to begin work during the last part of this quarter.
 

Mr. Ken Lyvers, USAID Agricultural Development Officer, and Ms.
 

E. S. F. Martella, USAID Project Officer, visited all four
 

research stations with the Chief of Party, Dr. LeMoyne Hogan to
 

discuss future needs with scientists and administrators and to
 

review station construction problems.
 

Dr. Phil Wandschneider, Water Resource Economist from WSU,
 

consulted with Dr. Riley and others in Sudan regarding
 

constraints and potentials for water resource management. Dr.
 

Wandschneider's consultancy was funded by WSU.
 

Joachim Grube of Grube-Zimmer visited the project during the
 

quarter to review construction activities and work with donors,
 

the project and the construction contractor in resolving
 

construction issues
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B. Trips and Meetings
 

Dr. Dafalla A. Dafalla, Director, WSARP, completed a six week
 

course in Agricultural Research Management conducted in
 

Washington, D. C.
 

Dr. L. Hogan visited research stations at Wad Medani, Sennar and
 

Abu Nama to confer with Agricultural Research Corporation
 

officials and scientists and to make arrangements for seed for
 

the season's research program.
 

Dr. Babo Fadlalla and Dr. Richard Cook returned from attendance
 

at technical meetings at ICARDA, in Allepo, Syria.
 

II. ADMINISTRATION
 

ARC Director General, Dr. Mohamed Bakheit Saad, departed from Sudan to
 

assume a post at ICARDA, and Dr. Hassan Khalifa was confirmed as the
 

new Director General.
 

Two participants, Mr. Ahmed El Wakeel and Mr. Tighani Mirghani El
 

Amin, completed graduate research programs at Kadugli and returned to
 

Utah State and Washington State University, respectively, to complete
 

requirements for graduate degrees.
 

Mr. Mekki Mohamed Al Eid, WSARP Senior Librarian and Mr. Osman Abdalla
 

Mohamed, Deputy Director for Administration, completed short-term
 

training programs at Washington State University during the quarter.
 

Dr. Hassan El Awad, agronomist, and Mr. Babiker Abdalla Ibrahim, soil
 

scientist, who returned to Sudan during the previous quarter, joined
 

the research program in El Obeid.
 

Dr. Trent Bunderson completed his contract as Range Management
 

Specialist at Kadugli and turned over his research activities at
 

Kadugli to Dr. Ibrahim Hashim.
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Mr. John Hannum, Chief Administrative Officer, completed his contract
 

and departed in April on the first flight after the airport was
 

re-opened.
 

Dr. David Higgins and Shirley Higgins departed during this quarter
 

after early contract termination by direction of USAID, Sudan. Mr.
 

Shawgi Amin El Sayed was hire to assume the responsibilities of Force
 

Account/Project Engineer.
 

Ms Genevieve Smith, Washington State University, arrived in Khartoum
 

on an interim basis until a local hire administrative officer could be
 

hired to replace John Hannum and Shirley Higgins. Mr. Steven Horton
 

was hired to handle these administrative matters. Additional
 

administrative personnel in stores and materials control is being
 

sought.
 

Ms. Dolly Reynolds, secretary, resigned and was replaced by Mr. Arnel
 

Cruz Montoya.
 

Mr. Benjamin R. Arejola was hired to assist with procurement and
 

materials control.
 

Arrangements were made to purchase 13 Ford pickups for the project
 

from a large number of vehicles imported privately and stored at Port
 

Sudan. On-site mechanical inspections were performed to facilitate
 

approval of the purchase. USAID personnel have initiated the process
 

for source/origin waiver approval. Final approvals are still pending.
 

The purchase of these trucks is expected to result in considerable
 

savings to the contract.
 

The lease on the WSARP office building in Khartoum expired during the
 

present quarter. A concentrated effort was made to have the
 

contractor complete the new ARC/WSARP office building at Shambat prior
 

to expiration of the lease. However, the building was not completed
 

by the end of the quarter. Arrangements were therefore made with the
 

landlord to continue using the -SARP office building on a
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month-to-month basis. Delays have been encountered in the
 

installation of the telephone, electrical, cooling and water systems
 

at Shambat. However, the new facilities are expected to be completed
 

and occupied within 30 days .
 

Large quantities of equipment and supplies were received by the
 

project from the U.S. Stores personnel received these, logged them
 

into property records and distributed those where appropriate. Those
 

items procured for the stations at El Fasher and Ghazala Gawazet prior
 

to the USAID decision not to equip these stations are being separately
 

inventoried, containerized and stored in Khartoum until these stations
 

are completed and staffed. Due to limited storage availability in
 

Khartoum and at the stations, and because of the turnover of
 

administrative staff, the inventory and materials control system is
 

problematic.
 

III. PHYSICAL PROGRESS
 

A. Construction
 

GENERAL
 

Station construction in Kordofan and Darfur was stalled during
 

the quarter, although the Project Support Unit/ARC Liaison Office
 

at Shambat is nearly completed. Supplies were not delivered by
 

the contractors to western sites as promised, as a result of a
 

number of factors including failure to resolve the devaluation
 

issues, delayed payments to contractors, the drought related
 

transportation shortages, current transportation delays due to
 

the onset of the rains and continued management deficiencies by
 

the construction contractors.
 

Remaining to be completed at the office building at Shambat are
 

the cooling system, installation of the back-up generators, the
 

telephone and electrical connections, and small finishing
 

activitips. Occupation is anticipated within 30 days.
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Many attempts were made by project administrators and donor 

agencies to influence the conitruction contractors to speed up 

station construction in the West by timely purchase and shipping 

of supplies and by providing tor payment of subcontractors. The 

delays in construction, coupled with the uncertainty of future 

project funding, has severely hampered the recruiting of Sudanese 

scientists for the uncompleted stations, has adversely influenced 

AID's overall opinion of the contract and had severely restricted 

the primary purpose of the project - that of agricultural 

research. At the end of this quarter, construction was 

essentially at a standstill. Of continued high priority are
 

activities in process to resolve the devaluation settlement/
 

increased taxes and duties/liquidated damages issues;
 

finalization of external procurement; and arrangements to get
 

construction materials delivered to sites in the West.
 

B.Force Account Activities
 

During this quarter, the position of Dr. David Higgins, whose
 

primary function was force account activities, was terminated
 

early. Prior to his depature, a Sudanese engineer, Mr. Shawgi
 

Amin El Sayed, was recruited as his replacement, and there was an
 

overlap of several weeks before Dr. Higgins left Sudan. The
 

Sudanese hired as his replacement is well qualified; he has
 

previouslyi worked in Western Sudan so he knows the region, the
 

government agencies and the people he will work with.
 

Force activities during this quarter included the construction of
 

a gravel road on the Kadugli Research Farm which permits access
 

to the agronomy plots during the rainy season.
 

The foundation of the new water tank tower at the Horticultural
 

Research farm at El Obeid cracked badly during the first tank
 

filling. It was necessary to construct a nw pad, dismantle the
 

tank tower and tank and move them -o the new location. All
 

irrigated research for the season had to be moved off-station
 

where water was available.
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Work has not yet begun on farm facilities for the El Obeid
 

station. Also, the development of an alternative water system to
 

supplement the city water suppiy at El Obeid remains critical, as
 

clearly demonstrated during the recent shortage.
 

None of the force account activities previously projected for the
 

Darfur stations are underway. Most critical is the
 

rehabilitation or replacement of the air strip at Ghazala Gawazat
 

to allow for access in the rainy season.
 

IV. FINANCE
 

The quarterly financial statement is attached.
 

V. PROJECT IMPACT - THE RESEARCH PROGRA
 

The 1984-85 hnnual Research Committee Meeting was held in Kadugli from
 

20-22 April to review the previous season's results and discuss
 

proposed 1985-86 research activities. In attendance were WSARP
 

scientists from Kadugli and El Obeid, Drs. Dafalla and Hogan from
 

Khartoum, Dr. Tareke Berhe (INTSORMIL, El Obeid), and Dr. Jain,
 

ICRISAT breeder. Results of the 1984-85 research program are being
 

prepared for publication at this time and will not be summarized in
 

detail here.
 

The Kadugli Research Committee subsequently met on 27 April to further
 

develop the 1985-86 research plans. ThR program was reviewed and
 

refined with input from Mr. Ken Lyvers, USAID Agricultural Officer and
 

E. Martella, USAID Project Officer, in an additional research planning
 

meeting with the Kadugli Stati on Committeei in May. The 1985-86
 

research program was subsecuently finalized and approved at a meeting
 

of the WSARP Research Advisory Council. Details are inclhided in WSARP
 

Publicatio-a # 36, "Research Program for the Kordofan Region: 198S-86".
 

Rsearch activities were .nitiated accordingly in the latter part of
 

the quarter. However, ti- decreased number of scientists is expected
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to result in serious manpower shortages in the final portions of the
 

1985-86 program. Shortages of personnel in the plant sciences at
 

Kadugli are especialiy critical.
 

Examples of research results and planned future activities showing
 

high 	potential include:
 

1. 	 Increasing soil fertility/production of sorghum and other
 
core commodities through crop rotation and intercropping
 
with selected varieties of cowpeas, guar, and mungbeans.
 

2. 	 Improved water conservation/management through mulching, use
 
of seed cradles and other practices.
 

3. 	 The definition and planning of a controlled grazing
 
management scheme to bring unutilized areas of Southern
 

Kordofan into production and decrease environmental pressure
 

on currently overused areas.
 

4. 	 Increased use of animal traction to alleviate labor
 
bottlenecks and allow for improved market access in Southern
 
Kordofan.
 

5. 	 Introduction to farmers of short-maturing varieties of
 
sorghum and millet to increase production in below-average
 

rainfall years.
 

6. 	 Strategic supplementation of phosphorous and protein for
 
improving livestock productivity.
 

7. 	 Strategic control of parasites in sheep to increase
 
productivity.
 

Details are included WSARP Publication #41, "Summary of Research 

Results for the Sedentary and Transhumant Production Systems, Kordofan 

Region - 1984-85" (iii preparation). 

Drs. Cluff and Riley's studies of water management needs and
 

strategies haire yielded information of potential inmiediate
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applicability. Among these activities was the definition of an
 

improved compartmentalized hafir/water reservoir system for El Obeid.
 

Further cooperative efforts were conducted with the Nuba Mountain
 

Rural Development Project and the Mechanized Farming Corporation,
 

including sharing of seed materials and germination testing of sesame
 

and sorghum.
 

Gadam El Hamam, a short-maturing sorghum variety showing potential in
 

previous research trials, especially under low rainfall conditions,
 

was distributed to cooperating farmers in the Kadugli area at no
 

charge. Because many farmers had no seeds left from the precious year,
 

this effort built a great deal of good will.
 

On-station and limited on-farm trials with Hageen dura had to be
 

deferred due to lack of availability of seeds.
 

With the departure of Dr. Riley from the position of Sr. Advisor to 

the Director General of ARC, informatien exchange between WSARP 

scientists, the ARC, the International Agricultural Research Centers 

and other cooperating organizations has been curtailed. An alternative 

means to replace this vital function is needed. 
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WSARP CID TECHNICAL ASSISTANCE BUDGET SUMMARY
 

Quarterly Report - April-June 1985
 

All figures given as $U.S. X 1000
 

CONTRACT TOTAL
 
BUDGET* EXPENDED 


LINE 

ITEM 


3357.415 2299.923
I. Salaries 


II. Fringe Benefits [Incl. above] 440.380
 

III. Short-term Advisors 262.927 69.845 


IV. Indirect Costs and C & A 4816.519 2960.295 


V. Travel and Transportation 1958.024 625.100 


824.403
VI. Differential and Allowances 1900.347 


VII. Other Direct Costs 1828.514 550.165 


VIII. Equipment and Materials 1828.514 3157.444 


IX. Participant Training 567.283 469.677 


3032.283
X. Subcontracts (A & E) 1750.369 


TOTAL 19940.306 14429.515 


*Note that contract budget figures are prior to amendment 13
 

and are contract figures, not working budget figures;
 

Contract Amendment 13 will revise budget to match working
 

budget, previously submitted to USAID.
 

BALANCE
 

1057.492
 

193.082
 

1856.224
 

1332.924
 

1075.944
 

1278.349
 

-1328.930
 

97.606
 

-1281.914
 

5510.791
 

A124
 



CID TRUST ACCOUNT BUDGET - JUNE 1985
 

Figures given in LS X 1000
 

CATEGORY 


Salaries:
 
Secretary 

Hourly 

Engineer
 
Consultants 


Travel/Transportation:
 
Car Rental/Taxi/Other 

R and R/Home Leave 

Emergency 

Sr. Admin. to U.S. 

Conferences/Meetings 

Coord./Air Charter 


Allowances
 
Quarters 

Utilities 

Security 

Maintenance 

Temporary Lodging 

Supplementary Post 

Per Diem 


Other Direct Costs
 
In-country Communication 

Office Incidental 

Reports/Duplication 

Clearing/Shipping 

Vehicle Insurance 

Conference Expenses 

Other Direct Costs 


Karplen Contract 


Supple. Constr. Sup. Support 


Purchase Lorries/Busses 


AID Direct Expenditures 


Exchange Loss 


Contingency 


[Office Rent-WSU will 

reimburse] 


TOTAL 


TOTAL LOP 

BUDGET 


111.600 

35.000 


17.000 


10.000 

1.000 

4.800 

2.900 

16.000 


110.000 


366.000 

30.00Q 

15.000 


120.000 

15.000 

4.000 


50.000 


36.500 

3.000 

1.000 


135.000 

12.000 

15.000 

2.000 


169.768 


34.846 


175.000 


102.000 


32.874 


135.000 


1762.288 
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EXPENDED
 
THRU 6/85 


102.020 

26.257 


13.800 


7.531 

0.154 

2.925 

2.872 

12.323 


104.128 


355.748 

27.491 

12.353 


103.090 

13.153 

2.870 


64.670 


35.306 

2.761 

0.298 


163.113 

5.811 


13.110 

1.235 


162.280 


14.577 


173.000 


93.070 


31.251 


[43.315] 


1547.197 


BALANCE
 

9.58
 
8.743
 

3.2
 

2.469
 
0.846
 
1.875
 
0.028
 
3.677
 
5.872
 

10.252
 
2.509
 
2.647
 
16.91
 
1.847
 
1.13
 

-14.67
 

1.194
 
0.239
 
0.702
 

-28.113
 
6.189
 
1.89
 

0.765
 

7.488
 

20.269
 

2
 

8.93
 

1.623
 

135
 

0
 
.......
 

215.091
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BUDGET 

CTEGORY 


Salaries and wages etc.
 

in country 


Travel in country 


Goods and service
 

in country 


Equipment & others 


Aircraft Purch.LS parts 


Aircraft Operations 


Construction CAT 


Khidir and Draige 


Non. Cont. Construction 


PL 480 G.O.S. W.B. W.B. 
L. CURRENCY L. CURRENCY L. CURRENCY F. CURRENCY 

1,509,917 646,098 

240,202 

2,529,815 144,557 

516,166 

2,394,278 

2540547 381,788 141,182 

407,303 817,609 3,674,743 

2,185,147 2,185,147 2,660,155 

1,418,108 

8,806,658 4,047,958 381,788 8,870,358 
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WESTERN SUDAN AGRICULTURAL RESEARCH PROJECT
 

QUARTERLY REPORT
 

1 July, 1985 - 30 September, 1985
 

I. GENERAL
 

Work continued at the Kadugli and El Obeid Research Stations,
with scientists concentrating on the implementation of agro­nomic trials for the 
1985 cropping season and continuing
on-going livestock trials. 
 Security problems in southern

Kordofan presented some minor problems for the continuous
stationing of field staff in 
some villages of cooperating
producers. Presently the situation has returned to 
some de­
gree of normalcy.
 

The Project Support Unit and Project Management movuc; 
from
rented quarters into the ARCnew Shambat officc building i : 
August.
 

Project scientists and management officers attended confronces
and workshops in the United States, Syria, and Swaziland 
dur­
ing the quarter.
 

A CID/WSU contract amendment, extending CID/WSU's contractual
responsibilities for the WSARP until 31 December, 1985, win
signed during the quarter. As 
a result of this amendm<:nt,
Dr. T. Gillard-Byers' and Dr. R. Cook's contracts were: 
 extended
 
until 31 December, 1985.
 

With the departure of Dr. L. Hogan on 
13 July, 1985, Dr. R.
Cook assumed the duties of the CID/WSU Chief of Part,, until
the end of the CID/WSU technical assistance contract.
 

All CID/WSU technical assistants, except 
for Drs. Gillard-
Byers and Cook, and Mr. H. Bergman, complet-!,d their contracts
and departed the Sudan during the quarter.
 

Equipment and supplies continued to arrive in 
large quantities.
Concerted efforts 
are underway to inventory and handover
materials to the Project in the most expeditious manner pos­sible. 
 This activity has been a major responsivility of Mr.
Stephen Horton, CID/WSU senior administrative officer.
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A. Visitors and Consultants
 

Dr. Jan Noel, WSARP campus coordinator, visited the Sudan
 
during the month of September to meet with Project and
 
U.S.A.I.D. personnel. 
The focus of her activities was to
establish the guidelines and policies to be followed for
 
the phase out of CID/WSU Project involvement and the as­
sumption of techncial assistance responsibilities by the
 
Mission.
 

Mr. Jaycox, Regional Vice-President of the Wcrld B,-ik,

visited the E! Obeid Research Station in September. He
 
was accompanied by Dr. Dafalla, WSARP Director; Mr. J.
 
Singh, IBRD/Khartoum; Mr. R. Nooter, Senior Lean Officer;

Mr. D. Wai, Personal Assistant to the Vice-President; Ms.
 
I. Foik, IBRD/Khartoum; and Mr. Y. Gabr, Undersecretary.

They visited the research farm and were briefrd on WSARP's
 
research program.
 

Mr. Joachim Grube, Grube-Zimmer Supervising Architects,

visited the Sudan in September. The major purpose for
 
his visit was to evaluate construction progress, estab­
lish revised const:ruction schedules, discuss the mechianism 
for providiig consultancy activities during and after the
completion of the CID/WSU contract extension, and to fin­
alize negotiations between the contractors and the Ministry

of Economic Planning on behalf of W.S.A.R.P.
 

Ms. E.S.F. Martella, W.S.A.R.P. Project Officer, U.S.A.I.D.,

visited the Kadugli Research Station for a day during the
 
quarter and discussed programmatic activities with the
 
scientific staff.
 

Dr. Pheru Singh, ICRISAT millet breeder, visited the El Obeii
 
research station. He had discussions with the resident
 
ICRISAT and National millet breeders as well as with other
 
station scientists.
 

Dr. William Symons, Professor of Agricultural Engineering,

Washington State University, visited the Project for several

weeks during the quarter. Dr. Symons spent most of his time
 
with the staff of the El Obeid and Kadugli research stations
 
assembling farm machinery and discussing maintenance and
 
operational procedures with station staff.
 

Dr. Mark Speece, Professor of Marketing Economics, Central
 
Washington University, spent several weeks with Project

staff during the quarter. 
 Dr. Speece worked with scientists
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at both the El Obeid and Kadugli stations. His bri(f

specified that he address the following issues; (1)

the present and projected market context within which 
producers, using proposed interventions generated by
WSARP research, would be operating; (2) an identification 
of the most promising inputs for traditional rodu2ers 
and their potential benefit/cost ratios; and (3) ways

to make WSARP's research prngram better meet the needs 
of producers.
 

Dr. T. Trail, Professor of r:xtensinri, Washingt-'J ,tte 
University, visited the Project: for s'eve-a] weeks ,r:irinq
the ciuarter. Dr. Trail met with projmct -,t:,af at L:.1 
the El Obeid and Kadugli stations, aiid with thc st:ff of 
the Project Support Unit in Khartoum in a, artempt. tc bet­
ter defi:e the extension/information sv:v e..s ti 
Project.
 

Many other individual- visited Project scicinti:,ts
other Project staff during the quarter to discuss v1.S'us 
Project-related activities.
 

B. Trips and Meetings
 

Dr. D.A. Dafalla, W.S.A.R.P. Director, visited the !ii.ted 
States on two occasions, the first to attend a s,-ni.r r,.­
search management course held in Wash:ington, D.C. :.:nd the 
second to attend a tour of dryland e'xtension stations 
sponsored by the U.S.D.A.
 

Dr. Babo Fadlalla attended a conference on livestock pro­
duction sponsored by GTZ, IDRC, and UNESCO, and ornjanized
by the Arab Organization for Agricultural Developr,',,nt.
He presented a paper entitled; " The Dry Season Nutritional 
Status of Transhumant Baggara Sheep", in Damascus, Syria. 

Mr. Mukhtar Kenani, Director of the Kadugli Research Station,
 
attended an INSTAR workshop oil the management of agricultural

research which was held in Swaziland.
 

II. ADMINISTRATION
 

Mr. Stephen Augustu Horton was employed by CID/WSU as the
 
Senior Administrative Officer for the Project Support Unit
 
(PSU). Mr. Horton has chief responsibility fol U.S.A.I.D.
 
accounts relating to the technical assistance contract, re­
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conciliation of all accounts for CID and WSU, the design

and implementation of equipment inventory and handover 
procedures, and technical assistant support.
 

Mr. Arnie Montonya was employed as an administrative
 
secretary, replacing Mrs. Dolly Reynolds who resigned

last quarter.
 

Mr. Ibrahim Daw El Medina returned to the Project after

completing his M.S. degree in agronomy at 
the University

of California at Riverside. 
 Mr. Medina has been assigned

to the El Fasher research station.
 

CID/WSU personnel on leave during the (uarter included Dr.
T. Gillard-Byers and Mr. H. Bergman, both of whom wure 
aosent during partof the month of July. 

III. STATION DEVELOPMLNT 

A. Construction Program - Contractors 

On September the 14th a meeting was held between the
Ministry of Economic Planning and the WSARP, represented

by Grube 
Zimmer, Inc. and Karplen Consultants, to discuss

the settlement of claims for the 
contractor under Clause
70 - Economic Dislocation. It was agreed that the con­
sultants would submit a complete package, including varia­
tion orders, tabulations of contract amounts, including

amounts billed to date and balances, and the contractor's

liability for damages as 
specified in the contract, to the

Ministry for consideration. Such was submitted on 15 Sep­
tember by jir. Joachim Grube, Grube Zimmor, Inc.
 

As of mid-September, 1985, 
on the average, 71.5% of the
 
contract amounts have been payed to 
the contractor for
work at the El Obeid, Ghazala Gawazat, El Fasher, and
 
Shambat, Khartoum, sites.
 

Because of the massive food relief efforts in 
the Sudan

during the past months, it has been very difficult to move
construction materials within the country. 
Accordingly,

the delays encountered in moving imported items from Port

Sudan to the building sites in the West have seriously

hampered construction efforts.
 

El Obeid: Due to water and cement shortages and the lack

of new imported materials (most of which, arrived in mid­
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August) construction has been minumal. 
 Before the end
 
of the quarter, however, the contractor had begun overtime
 
work and increased his labor levels.
 

Present estimates, assuming a recruitment of sufficient
 
laborers, place completion of the El Obeid Station at
 
approximately 31 December, 1985.
 

Ghazala Gawazat: On 10 August, seven of ten railway wagons

arrived on 
site, having left Port Sudan four months earlier.
 
Most new imported materials were on site by the end of the
 
quarter. The major items remaining tre acoustic ceilings, 
pumps, controls, and piping, much of which will hawv 
 to be
 
air freighted in order to maintain the revised const.ructio:
 
schedule.
 

El Fasher: Imported materials should begin to arrive on site

in October when overland transportation fr-m Ghazala Gawazat
becomes feasible. The contractor's site personnel havyu gone 
as far as they can until the new matez rials arrive.
 

Ghazala Gawazat & El Fasher: Operations at both st ,tions are 
now almost entirely a Chinese operation, including interim
financing. They still have no control over [rocur::n!:
which is in the hands on the Khartoum JV Office. Wot-kman­
ship is of a high standard at both sites. Present :2stiMates 
place completion of both station at approximately 1 April,
1986.
 

B. Force Account Activities
 

General
 

A Force Account Budget Proposal and Schedule of activities 
for 1985-86 has been prepared (see Appendix I ). In a

meetingwith the Ministry of Finance and Economic Planning,
ES 750,000 was approved from a proposed budget of BS 1,625,000.
 

Plans were made for initiating a landscape plan for the
 
ARC, Shambat office building.
 

Kadugli: Repairs to the research farm road which were required

as a result of flooding are approximately 60% completed. Work
 
continued on the animal pens, hay shed, and feeding troughs.
 

El Obeid: A survey of 
town water supplies was undertaken with

Dr. Cluff to assess seepage and evaporation losses.
 

5 

Al31
 

P
 



El Fasher: The radio set was repaired. A cheque paid 

in respect of the cleainJ, di-volo[inglI ,i, fnd LCestilmy uf 

the Station well was located in M.I.W. and P.U.'s bhoks, 

and it was agreed with the Ditector, Ministry of Housing 

and Water and the Public Utilities to transfcr the money
 

to the Director of NAW to complete the work.
 

IV. FINANCES
 

The financial statement for the quarter is contained in Ap­

pendix 11 of this report. 

V. PROJECT IMPACT
 

A. Kadugli Research Station
 

General
 

Most research activities during the quarter involved the 

maintenance of on-station and on-farm agronomic trials
 

and of on-going livestock trials. The rainfaill has been 
quarter and most trials are expectedgood throughout the 

to give good yield data.
 

improvedThe security situation in :outhern Kordofan has 
of the quarter. llowever, in Lheduring the latter stages 

interest cf personal safety, all permanently stationed
 
the research station in
field technicians were recalled to 


July, -and only essential trips were made to monitor the
 

researcher- and farmer-managed trials.
 

Efforts are underway to organize the Station's first Farmers'
 

Day, scheduled for 5 October. The purpose of this "open
 

house" will beto enlighten potential consumer groups about
 

research activities being undertaken on the research station
 

and on cooperating farmers' fields. It will also provide
 

research staff with an opportunity to become better ac­

Station's clientele, their problems, ex­quainted with the 

pectations, and production objectives.
 

Agronomy Program
 

General
 

Agronomic trials for the 1985 cropping season involve over
 

30 experiments focusing on sorghum, sesame, anr! cowpeas, the
 

area (details of individual
principal crops grown in the 
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trials can be found in WSARP publication number 36,
" Research Program for the Kordofin Region 1985­
1986 " ) In addition, trials have also been initiaLed
with groundnuts, millet, ma ize , mung beans, and pigtcon,

peas. For the major crops, trials have emphasized

cultural practices, specifically; (1) plant populations,

(2) fertilizer responses, (3) Striga control, and (4)

intercropping practi ces.
 

On-farm trials, both farmer- and researcher-managed are
being conducted five villages, ie. Bilenya, Katcha, Elafein,
 
Kululu, and Shaer.
 

To date th2 rains have beein good, both in turns of quantity
and distribution. The rainfall totals to 15 Sep Lember,
1985, excluding the month of May were as follows; WSARP
farm 399.5 mm; WSARP compound 313.8 mm; Bilenva, 407 mm;

Katcha, 372.8 mm; Kululu, 2-11.0 mm; 
and Shaer, 247.6 mm.

Good agronomic data is expected from most of 
the trials
 
this cropping season. 

Trials/Observations 

Members of a farmer's union at Kadugli heard about the 
station's activities and sent an application requesting

the station to show them the on-station trials. They

will be invited to the Farmer's Day, scheduled for 5th
 
October, 1985.
 

At Shaer, one farmer's field had 
a stand of Gadam El Hamam

almost as good as that on 
an adjacent, researcher-managed

plot. lie 
saved the seed from his on-farm trial of 1984.
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EvalutLionulo . , LLtL lrdul III nNuz'liu J;( ,Ig cii-uLI(I[J.,.
lection, consisting of 51 var Lcties, has indicatedi that
 
several varieties show 
 promise for South Kordofan. Of
particular interest is one e.'try, ZINNARI HIREHREE, col­
lected from Um 1ijlij, West of El 
 Obeid. This variety
looks more like a good hybrid rather than a local cultivar. 

Important crop pests during the season have been identified
 
as; (1) insect pests on cowpeas, mungbeans, and pigeonpeas;
(2) termites on aLl crops; (3) birds on millet; Iand (4)

Striqa on sorghum. especially at the on-farm tr-ials in
 
Bilenya aaid Shaer.
 

Range/Livestock Program
 

Genera].
 

Dr. Babo Fadlalla was act-.i nr di rector of W.S.A.r. .P. I-rom
 
6 August until 2 September, !9.. Dr. Fadialla was alsc
 
on leave Iroti: 10 July until G Augu:.;L, 1985.
 

Mr. Ahmed Sal.ah, senior tuchnicj, . i'i the rangeo unit wa:;
 
on lea-e during the months of August aind September, 1985.
 

The heavy rains in southern Kordofan have somewhat hampiered
field activi.tics during the (Juart.(-r by making trans;)rt, at
times, virtually impossible.
 

Dr. Cook completed a field trip from Kadugli to the North,
including the villages and towns of Dilling, Abu 2abat,

En Nahud, Sodiri, El Obeid, returning to Kadugli. The tripbegan on 20 July and concluded on 9 August. In most places
visited the rains were very good and the crops, especially
millet, were doing well. However, the grass cover in most

places was very sparce and in many areas significant numbers
 
of Acacia had died. North of En Nahud, the rains were very

unevenly distributed, while in Sodiri itself, less than 
50
 
mm had been received by the first week in August. The town
 
hafir was less than hall full and water for human consumption

was being trucked in from Um Kiriwa. Crops were very poor.

It appeared that if relocation efforts were to be considered
 
for people in these most northern areas, they should be im­
plemcnted as soon as possible.
 

Tr'ials/Observations
 

Range studies evaluating the seasonal nutritive value of
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the indigen;as herbaceous and woody vcqntat[,ofn ani 
rangelands in southern Kordofan are cont-.iuIn q. 

The range scientist is designing a resonrch projct to 
evaluate the impact of poisenous plants on yrLzing live­
stock in southern Kordofan. As paltab]J and nutritious 
plants become 'ncreasinyly less available is the dry sea­
son progresses, the incidence of 'ivstck lasse at­
tributable to the ingestion oi poisonos p1a:pts incrases.
 
The propos(e(d study in biWI cd: i a, . , i inf-ina'i Lion 
on the incider.ce of poisonu.-s plantss, :h. - c octs 
on livestock, and possible m.,aurs for r,-i _ing the in­
cidence of livestock losses asseciat d with the i]gnyotion 
of such plants through improved rangelanw ma:acy. mr,'t 
practices.
 

The range scientist is also prepar inyn fescrch pruosa 1 
for evaluating "sacrifice" a <.as, iu. those auc.s 1W jacent 
to permanent sources of w:,tee awl threfrne su:Itod..:Cd to 
intensive use by livestock every y'or. This icsec-ch is
 
intended to prcvide infore:na 1 jo I ,,,' ass- aiatedn'_ e Us .. 
with changes in the compns i.on u h riac.., ,cmmnities 
of these areas in terms ot p..cuntO.es ,. y tabi,.. .nd 
unpa.atable SpLcS and the factors dotrmi ng these 
changes in comLosition.
 

A flock of approximately .49 o..,i a :' Ipi byn..; o.d*;, 
the station as a nucleus sonti:el fi:ck t- 1,, used for 
initiating seasonal nutritional studies aId suppi'L,ntal 
feeding trials for the 1.985,/86 dr-, semison. 

Efforts have begun to purch:asu a sntiq,. ,oat flock 
to facilitate similar studies dS those Ilanned for 
sheep. 

Final sampling for the dry season supplemental catt.e feed­
ing trial was completed in Suptemwhoc-. A] . animal- cmi 
experiment for the past 2- yea-s wa,- s,5r.:.lud and we ighed. 
Laboratory analyses are now being perioried to determine 
PCVs, serum/plasma protein levels, plasma ,ewsphorus levels, 
helminth burdens, and incide.ce of hemoparasites. in ad­
dition production data on seasonal weiqht ckay.jas, daily 
milk production, reproductive periclormancu., and growth and 
performance of young stock are being eviu,,ted. This data 
will complete this phase of the study which was designed to 
make specific recommendations for future supplemental feed­
ing trials, as well as recommendations for strategic disease 
control measures. A draft paper summari:ing this study 
will be prepared during the fourth quarter of 1985. 

Final sampling was completed for the supplemontal feeding
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trial with Baggara sheep, which focused on identifying

potential strategies for increasing sheep productivity

by strategic supplementation and disease control. 
 Blood
 
and fecal samples were collected in addition to produc­
tion data, forage intake and quality data. Laboratory

analyses are presently underway.
 

Future Activities
 

Small ruminant sentinel flock studies will be 
initiated
 
to examine the seasonal nutritional status od sheep and
 
goats as a means 
to identify potential nutritional inter­
ventions for transhumant and sedentary producers. 
 Stuiies
 
will initially focus on diet botanical composition, diet
 
quality, and voluntary intake.
 

Studies on the nutritive value of herbaceous and woody
vegetation on rangelands in southern Kordofan will 
con­
tinue.
 

Monitoring the productivity for sentinel herds and flocks,

inclucding 
 cattle, sheep, and gjoats, will conLinuu:. 

Dr. R. Cook will be compluting' his contract and lucaving

the Sudan on 26 November, 1985.
 

Socio-Economics Program
 

General
 

During this quarter the following activities have been
 
continued from the previous quarter; 
(1) implementation

of phase II of the transhumant livestock marketing survey;

(2) development of baseline information for 
an animal trans­
port/credit study 
; (3) analysis of data from commodity

price information studies; and (4) initiating on-farm trials
 
focusing on the intrcduction of several 
new varieties for 
inclusion in jubraka (housegarden) production trials. 

Dr. Mark Speece, a marketing economist, spent several weeks

in the Section preparing a report on markets and marketing

proceedures for livestock and crops produced in the region.
 

Dr. Bill Symons, an agricultural engineer, spent time con­
sulting with the agricultural economist on appropriate

designs for ox-carts to be used in on-farm animal transpor­
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LaLioii acLivities being uiderLakun i n the Kadugii areca. 

Dr. Tom Trail, an extension spocialist, spent several 
days discussing possible designs fur establighing an 
extension system to disseminate WSARP research results
 
to consumer groups.
 

Dr. John Strauss, an economist from Yale University, and
 
Dr. William Bateson, an agricultural economist .ith the
 
Ministry of Agricultural Economics and Stat i.Lics, con­
sulted with staff in preparation for implemontation of 
a consumption survey for nortLhern and southern Kordofan. 

Dr. Gillard-Byers travelled to Khartoum thn second week 
of September to discuss project related business with
 
Dr. Jan Noel, W.S.A.R.P. campus coordinator.
 

Trials/Observations
 

Data collection and analysis are continuing for thn liv­
stock price information and commodity price inform:Lion 
data bases.
 

Data encoding and analysis are underway for; (1) phase I 
of the transhumant livestock marketing survey; (2) the 
1984-85 credit/risk survey; and (3) livestock ard com­
modity price information.
 

A survey questionaire was developed for implementing phase

II of the transhumant livestock marketing study. Included
 
in this questionaire were the following areas; livestock
 
inventories, production costs, transportation activities,
 
market structure, purchases and sales of livestock during

the rainy season. This study compliments phase I which
 
was implemented during the 1985 dry season.
 

Cooperating producers in the villages of Kululu, Katcha,

Bilenya, and Shaer were enumerated to ascertain whether
 
or not they were experiencing any difficulties and/or

problems during their cooperation with the Project during

this cropping season. The results of this survey will be
 
completed during the fourth quarter and included in 
 the
 
1985-86 agronomy research report.
 

Harvests from the jubrakas (housegardens) look good for
 
this season, especially for sorghum, groundnuts, and sesame.
 
A mid-season dryspell appeared to reduce the yields of maize.
 
Jubraka vegetable harvests also looked promising.
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On- Iir iii, t iiriti(,r-ilanaqe(I tri als it; i nI t:w i V.Ir (,I-icOR1) J,r( vI.(I 

of. cowpuas d three vac icities (.)I groundnLul. (bas d on
 
recommendations from the 1984 wagronomy trials) wieio
 
initiated on jubrakas with six farmers in two villages.

Cowpeas, planted the last week of May, were harvested 
during the second week of August, almost a month before
 
the local varieties. Gorundnuts were planted late because 
of the late arrival of seeds.
 

Gadam El Hamam seeds were distributed to 42 farmers in 
two vi I IL.age3 in (in attempt o Li 11ev i a L uL (o,:,] -;It ic. tonu 
problom. In other on-farm trials comparing Gadlam E] lamamwith several local, short-maturing var'ieties of sorghum,
the Gadam El Hamam appears to have out yielded many of the 
local varieities because of larger more uniform head size. 

Jubraka on-farm trials have stimulated a great de(al of
 
interest among farmers,with many more expressing a desire 
to participate in on-farm trials next seaso)i. 

Support of livestock production studies ccntinue(l. with the 
initiation of a survey to qLu L ; thiuit rb ] ,o iik ,r1,­
duction in generating household incomes for transhumant 
families. Twenty producers will be interviewd by completion 
of the survey in November, 1985 

Administrative coordination has continued between WSARP and 
the Nuba Mountain Rural Development Project t- continue 
the animal draft/credit trials for a third year. The ob­
jective of tLhis season's tilals will bc to Lust tlu imple­
mentation, by local councils of sheiks, of a rental program 
for ox-carts in the villages of Katcha and Quaik. The
 
revenues 
from this program will be re-invested in th(, vil­
lage to estab].ish a village-level revolving credit system
 
to support the adoption of ox-cart transportation technology
 
by local producers.
 

On the job training of station staff continued in the
 
use of micro-computers. Many technical staff are now com­
petent in the use of micro-computers and the associated
 
statistical software.
 

A paper entitled; " Improved Integration of Legume Crops in
 
the Agro-Pastoral System of the Nuba Mountains, Sudan", by

Bunderson, W.T., Gillard-Byers, T.E., and Woldetatios, T.
 
has been accepted for presentation at the annual FSR Sym­
posium, Kansas State University, 6 October, 1985.
 

A paper entitled; " Introduction of Animal Transportation

in the Nuba Mountians,, Sudan", by Gillard-Byers, T.E.,
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Azarag, B.A., and Bunderson, W.T. has been accepted for 
poster presentation at the annual FSR Symposium, Kansas 
State University, 6 October, 1985.
 

Future Activities
 

With the departure of Dr.. T. Gillard-Byers on 26 November,
1985, 
the direction of research activities for the Section
 
will be under the supervision ol Mr. M. Abu Sabah. 
 Dr.
 
Gillard-Byer's contract expires on 31 Dec--inb(.r, 1985. 

Livestock and commodity price info-mation data base studies

will continue through the 
next quarter as will data analysis

for the animal transportation/credit trial and 
the encoding

of data from phase II of the transliumanL marketing study.
 
The extension of ju.,ior staff cKttracts through the 1985
cropping season has assured t-hc -''ti nuation of t,2chnical
staff sufficient to complete an-qoinq studi.es. 

B. El Obeid Research Station
 

General
 

During the 1985 crop season 
there were eight scientists
 
participating in the research program, in addition to 
the
 
ICRISAT millet breeder and the INTSOMMIT, program.
 

The rainfall was generally good in northern Kordufan dur­
this crop season, although distribution was a problem in
 
some areas such as the WSARP research farm where only 177
 mm had been received through the month of September. The
low rainfall in August ( 44mm ), which 
coincided with the
 
time of crop establishment adversely affected all crops.

Accordingly, some trials were discontinued, ie. roselle,

sesame, mungbean, and cowpeas. 
Trials in other locations
 
were generally much better.
 

The majority of trials were planted on 
the WSARP research

farm which has been organized into 30 one-hectare experi­
mental plots. Other experimental sites included, the Gar­
dud Farm ( 14 miles South of El Obeid ), the Kaba Farm, the

Bano Farm, En Nahoud area, Kadugli, and several farmers'
 
fields near El Obeid, Kazgail, Um Arda, and El Hamra.
 

About 75 trials and nurseries were planted, with trials 
specifically focusing on, 
(1) variety testing, (2) cul­
tural practices, eg. plant populations, weeding, planting
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depth, mulching, and harvesting techniques; (3) inter­cropping, (4) fertilizer responses, 
(5) range forage

improvement, and 
(6) pest control.
 

Agronomic trials emphasized the following crops; 
pearl
millet, sorghum, groundnuts, 
sosame, roselle, water­melon, cowpeas, pigeon peas, mungbeans, guar, and a number
of pasture grasses and legumes. 

Gum arabic trials concentratud on, expe(1) iments to evaluatthe growth and performance of A. seneqa] in LCelation tosowing date and irrigation regimes; 
(2) studies on the nat­ural regeneration and phenology of A. senegal 
 (3) studies
on the viscosity of gum arabic; 
and (4) evaluation of tapping

methods.
 

Agronomy Program
 

General
 

The overall objective of the agronomy program is to identifytechnologies for overcoming exisitng constraints which arelimiting crop inyields northern Kordofan. 

Main activities concentrated on; the(1) preparation of germ
plasm, land preparation, layout of experiments, sowing,
scoring of germination and survival, weeding, thinning, 
scor­ing of flowering and maturity, visits to 
Larmurs' fields,
and training laboratory technicians in field and laboratory
procedures.
 

Many trials were carried out on 
the WSARP research farm
which was ment to represent the light textured soils, com­monly cultivated in northern Kordofan. 
However, these soils
are highly susceptable to wind and sheet erosion causing
unpredicatable fertility and moisture gradients. 
This has
made it very difficult to establish treatment effects among
trials planted on these soils. 
 Moreover, the erratic rainfall
on 
this site resulted in very poor crop establishment for
most trials. The unstabilized nature of these soils has
also brought into question its representativeness of the
 common, stabilized sand dunes 
(Qoz soils) which are generally
 
cultivated in the area.
 

The other agronomy research site is 
the Gardud Farm. 
 Even
here,the soils are not typical of the general gardud soils
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found in the aea , beigin (depred in color irid haviny
 
a high clay content. Th,'se sO;is h,'ve a11Lo h.: c.n worked
 
for several 
 sea.ons by the Rural Duvelopment CorporatLon.

However, crops at this were well 
 establisicd anu growth 
to date has be,:en good.
 

Trials
 

Population density trials on both the WSARP and Gardud Farms 
have been initiatLed to identif, the optimum population
densities which will make the most efficient use of soil
 
nutrients and available rainfall, while securi,.g reasonable
 
yields. Trials have focused on sor-jhum, millet, sesame,
 
cowpeas, and roselle.
 

i1 )nd

University of California, Riverside, 

Cowpea trials, using Inc; '.ari-t ics :ulti\.,s fl-um the 

TITA, and ISRA (Senegal), 
are screening for ear me::; of Iowanlid, ada[ta}, ]tty,
 
and yields.
 

Fertili:,er Lrials wiLtIl k;oruhum , m;o1. 1Jatu, CmW[C&'L, a 2 ,

and roselle, are exami.niiiq, yield resporisos with respoct
 
rate and time of aplicauic!.
 

Intercropping trials pantcd on the WSA1P a:-rm i nv,..lye
different combinationLs oL sor.JI1um, miilLt, cowucs, and
 
sesame.
 

Weeding trials were intiated to determine the effects of 
weeds and frequency of- weedinq on the yields and grcwth 
responses of two local cultivars of sesaIme. 

Constraints
 

Additional technical assistance is 
required to effectively 
execute and manage the SLatL.on's agronomy pLogracm. In 
addition, permanent laborers need to be recruited and
 
trained to carryout field work, which cannot be dependent
 
on casual labor staff.
 

Crop Improvement Program
 

General
 

The crop improvement program includes variety trials on
 
sorghum, millet, sesame, roselle, pigeon.pea , mungbean,
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guar, and groundnut.
 

Three sorghum variety trials, 
as well as the NationaL

Sesame Variety Trial, were grown in collaboartion with
 
ARC sorghum and sesame brECedUrS. Millet breeding trials
 
were imp lem,2nted in 
 coll a1hor, t ion with t ho TCRITA[A mi]­
icL breder.
 

An on-farm trial, involving two varieties of millet and
 
Hageen Dura-l, was planted at Werail, West of Ll Obeid.
 

Small amounts of several millet vai-ieties were distributed
 
to some farmers; however, the Hlageen Dura-l 
requested from

the ARC was not received, and therefore could rnt b- dis­
tributed.
 

'VrjaIs 

Variety screening trials involved a total of 
12 strains
 
of sorghum, 8 strains of millet, 14 
strains of sesame, 5

strains of roselle, 14 strains of pigeon pea, 9 strains
 
Of Imulnl(Ihet, , a'1ld I] st ra irIs ) (JIII r.
 

A selection program, using mixed puulatiutis -f" l(cal field
watermelon seeds was begun in an attempt to improve the
 
local watermelon as a traditional field crop.
 

In addition to trials planted on the WSARP -esearch farm,
variety trials on sorghum and millet were also planted on 
the Gardud Farm.
 

Groundnut variety trials, including most of the widely

grown Spanish and high-yielding varieties from the TJnitod 
States and other groundnut producing countries, were in­
itiated to 
screen for potential new varieties.
 

Trials examining cultural practices on groundnut production

were planted, emphasizing plant population, intercropping,
 
and fertilizer response studies.
 

Nitrogen fixation trials utilizing strains of groundnuts

supplied by North Carolina State University were planted.
 

Three on-farm trials were initiated at En Nahoud, Kazqail,

and Um Arada to compare the performance of local varieties
 
with several promising new ones.
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Soil and Water Management Program 

Continuous monitoring of weather data has benn initiated 
and weather monitoring equipment is functioning well.
 

Trials
 

Planting method and mulching t ials with millet were initiatec 
on the WSARP research farm. Due Lo the dry :[u]. in Aujust,
plants in the first of these trials failed to su.-vive, even
 
after reseeding. The mulching trial with millet 
stalks,
however, looks good and soil moisture measurcieLm;, are con­
tinuing.
 

A trial to examine the sand u f -(ct2 L 'LII[i1izi11g, I,:cal. 
grasses during the summer months had oor est.l. ishient. 

Trials at the Bano Farm exanind the .i (t-- hirmw and s,.ocd
cradle techniques for the establishimoent of- iii]. let.. I~ua 
rainfall resulted i .'rtic J(_,'li' ilLion (-I p1 ]jul.; iI tliu 
ridge -furrow trials; however, seed cradle tria ls look good
and soil moisture measurements are continuing. 

Laboratory Experiments
 

Due to the lack of space and electricity, it has not been
 

possible to initiate laboratory experiments at this time.
 

Visitors
 

Dr. Riley, Dr. Cluff (University of Arizona), and Mr. Shwagi,

WSARP engineer, visited the section and discussed the pos­
sibilities of using floating ceramic plates on Khor Buggara

reservoir to reduce the evaporation rate.
 

Horticultural Program
 

General
 

Seedling preparation for winter vegetable trials is in
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progress.
 

Rainy season horticultural trials were initiated on 
the
 
WSARP roscta rch farm. 

Trials
 

A watermelon variety trial was planted using va uties,ten 
including both local and imported strains. 
 Plant jrowth

was very slow due to the low and erratic rainfall. Obser­
vations on growth will continue and yield data will he
 
reported.
 

A trial to examine the effects of plant spacing and farm-yard
 
manure on watermelon yields was planted using thu, varietv
 
Congo. Growth was similar to that observed in th,- variety

trial reported above. Oservations 
 on qrowth will continue
 
and ytcld %vLlb, Cjo LLcd i.Lur.
daLa u 

Entomology Program 

General
 

During July three trials were initiated on 
the WSARP research
 
farm examining; (1) methods to control bird 
infestations
 
on pearl millet; (2) genotype susceptability to stem borer

and " Naffasha " infestation on pearl millet; and (3) mon­
itoring sesame web worm infestations using the wild sesame,
 
S. alatum.
 

Trials
 

The experiment on methods 
to control bird infestations on
 
pearl millet was abandoned due to the poor performance of

the sweet sorhum which was being used to 
distract the birds.
 

The sesame web worm monitoring trial was also abandoned be­
cause 
the S. alatum failed to germinate.
 

The trial to examine genotypic factors related to stem borer
and " Naffasha " infestation on pearl millet and intercrop­
ping trials initiated on the Gardud Farm are continuing.
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Routine pest, monitoing st udie; have 1):1 intiatcd in
 
collaboration with Hr. Abdel-RahmaaL 
 L t,rue sites of
on-farm qrouiidiiut trials and with Dr. 11HIssan Osi. Ln at
 
the cowpua Lrii on the Gardud Farm.
 

Lepidopterous larvae have been collected from the f id 
and raised under laboratory conditions in order 
to mon­
itor the level of plant destruction produced from known
 
levels of infestation.
 

Ranqe/Livestock Program
 

Genura I
 

The Nuba 1-1ountain Rural Development Project, Kadugil, has
 
aggreed to loan tile WSARP, El 
 Obeid Rescarch Station fou.
 
animal draft carts which 
 will be used Fcr.i on-farm trials 
this s,_son.
 

Mr. Abd Alla Hassan, the only techniciau in the sec'on,

terminateci his secondment to WSARP, returning to the .ancj_

and Pasture A'iminiszration. 

A tempo rary hold nig pen was cOW' t Lru: Led ,a hh 2 f': )iiI 

Research Station to assist in imfplementing shuen rseiarch
 
studies.
 

Trials
 

The diet habit studies of desert sheep concluded this quarter.
Samples are in storage awaiting analysis, either at El Obeid,
when facilities are completed, or overseas, which will require 
an expenditure of funds. 

Pasture legume trials were 
initiated at three locations; El 
Hamra ( 50 kms. East of El Obeid), IA Odieya (250 kms South­
west of El Obeid), and on the WSARP research farm. Results 
from the WSARP research Farm were poor due to the low and 
erratic rainfall; howi,v,,i, qcxxI result - are expected from the 
other sites. In addition, iorage millet and sorghum hybrids
obtained from Australia :Iiich were ,.Jantd in observation 
plots look promising.
 

Data collection for the study on, the biologicial indicators
 
of desertification is continuing. 
Nowever ,coL.lection of
 
data on edapIhic indicators has been hampered by the lack
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of uquipmunuiL ( appropriate augers ) and facilities 
( electricity ). 

The nomadic sheep flock began lambing in August, while
 
the harsh conditions last year delayed breeding and,con­
sequently,the lambing period in the sedentary flock.
 
This flock is expected to begin lambing in October.
 

Future Activities
 

The animal transportation study, scheduled to commence in
 
October, will require the provision of some technical stiff
 
to be implemented. Carts have already been acc:uired.
 

One hundred ewes and eight breeding rams have been purchased 
for a study examining the effects of strategic supplementation 
on the productivity of desert sheep ( in collaboration with 
Dr. Fadlalla, WSARP Kadugli ) . However, handling peils,
which were requested months ago, need to be constructed &t 
the WSARP research farm for this trial tP be initiated. 

An observation trial vxaijdningthe effects of docking on 
the growth and reproductive performance of desert sheep, 
originally scheduled to be undertaken in the nomadic flock 
will now be delayed and the sedentary flock used. Lambs
 
in the sedentary flock will be of a more appropriate age
 
for this study.
 

Gum Arabic and Forestry Program
 

General
 

Tentative arrangements have been made with staff of the
 
Restocking of the Gum BelL ProjecL and the ConservaLor 
of Forests- Um Rawaba District, to rejuvinate the Um 
Rawaba forest, which has been reserved for research 
activities of the WSARP gum arabic research program. 

Trials
 

Trials examining the growth and performance of A. senegal 
are progressing and are expected to clarify the optimum

plantable size of nursery seedlings. Such information
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could decrea,:I the ost 'c l.a ted witi . I ,flurs,*y sCedlings, a ct.en Uia I I.v i;, . ,r -c .Sa r g - .2L-i ro (-, ' t:r, t,, I .o. 
Seeds~oh A .... 

t Lf 
enal , ccl luct _,d f r rm vdrj(.c. ~io iLr .
 

within the Gum Belt, a re being va luat ,,d .-s tf .:c o
 
height and 
 survivability u-1der 'nursey ccndiL ci);..
 

Studies 
 on the pheno.lotg of A. f;ene!o.l l_ductivity D!,n theand performance of natuiral ro,.;, fnat on .,n ]d
prolifer-ation 
 of tlis .I.,' i n i, o l~ci: ... ,
Reserve 
are continuing.
 

Future Activ tie 

A study to identify new c--rA. senegal which could 
1 ic 4siti-s oofnot-of

be us_2, .( IIqf-y1't-
ing gum phenotyp(,:s ,i 
ICC: 


w.i htbe ititr'd
 

A sut-vj,uI. 'uL j miy. 
 iC ih. i .A.lI1 ; , , I L ,.. iifA'prodict ic'!I 'rol..lt'ils fI i i i
started in December, 
(TI i 2:: * .. vI ]. bo
1985) 

Coonst ra hi~ts 

A forestry technician, preferably a uradiu!tKhartoum Polytechnicis - rom 'i,re,.ui.red to s tr(..nqt!h n our ,.echncial
staff .
 

Basic laboratory and field (iuilpfntwic i'-i]uirodon-going activities Curand has been ordterd(,ceived, h not been re­nor has any word been received cniimq its status. 
A vehicle or tratltor needs Lu bcReserve to provide 

sL ,L.i UId :i1. LL. D(_:IIo],'Jpatrolling ijai nst tan ,sern id grazing
animals.
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APPENDIX I
 

FORCE ACCOUNT SCHEDULE OF ACTIVITIES
 
AND BUDGET FOR 1986
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FORCE ACCOUNT BUDGET PROPOSAL FOR 1986 

ARC HIADQUART':IJ -.AT SIIAMBAT 

DESCRIPTION TOTAL TOTAl (GRA'l[) TOTAL 

(1) Fence and gates (1900 metres). 12,000 

(2) Shed for Labourers. 3,000 

(3) Car shed. 5,000 

GRAND TOTAL 

APPROVED 

20, 0() 

2I], (1)00~ 

000 

/50, {)00 

A161-II9 1i 



FORCE ACCOUNT BUDGET PROPOSAL FOR 1936
 

KAIUKI.,J. 

DESCRIPTION TOTAL TOTAL GRAND TOTAL 

(1) Irish Bridge 20,0)0 

(2) Construction of surface water 
drains across the on- farm rood. 5,000 

(3) Lightening protection 
Station buil.idings. 

for the 
10,njoI 

35,00(1 35,000 

35,000 

I-V
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,O.CL: ACC.UNI' i 11)DG IT PRI'OSA, F)R 1986 

EL-OBEID
 

DESCRIPTION TOT AL TOTAL GRAND TOTAL 

('.) l Il'~l-'mr'nt.,:Iry c1] watprl 

f -OL,, id St - -lol 

Consi sting of the following: 

2_V F.u~-i, 

r') 

,1) 

Khor TAAGET Ara. 

iJsLallat on of suhmcrsihl]e 
pump :dn! enjginc. 

Erc:C.c-Li ,r 0, OIlO, -0i]].n tank 
rrin.. Ft .I 

!i, !.1b:Ji¢:II ml li.nl n::'.KTla innl 

r,(]00 

50,000 

, 

f. Lv.')' . (,Ill[017 TuLtINI t!1(! 
't;,1 (I. 
1)l:;.,,IIL i,t io ll()I- 'I"V, pi!, ' im,_ 
r'ruin w .: i -;i i , - I.--Oi il ,L,-Ition 

20, 000 

F) .[n::iialLat.Lon of i3oost ei pump on 
the c ) ovo p 1. iln (i1-l (-!s ( ))
complete with two pro-I abricated 

37 , 0)o 

286,000 286,000 

(2) l']-Oheid Main farm: 

a) 

h) 

r) 

d) 

lt-ibrication and instal.ation 
Four F1nce .qtas 

Shrp fmcilities. 

Farm worki.nq shed. 

Sceds and tools stores. 

of 
, 000 

36,000 

6,000 

8,000 

54,000 54,000 

AlI71 
1/2 

I- W 



I).CI I 1P' l ,t! TOTAL JTOTAL GRAND TOTAL, 

() 

)ur ui ,. 

L) Construction of Protection wall
for BEND water sippl y system. 

") Tnstnlntion of BENO Farm drop -
J.rr iya Li on sysLm. 

Lightening proLctLion for all the 
bUil.J. ngi.1vjiIt I'J.-Obcid StaLions. 

12,000 

3,n1011 

2,000 

17,000 

10,000 

17,1)00 

10,000 

16 7 ,0 0 0 367,000 

2/2
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--

y 2 y su h~V~$ 

s~A4 LI-i2!u b-':Z:11 r- L.2 

const-nic~~~ ?S(1( t~ C)IPup 

quar n 0 5P 0P0 6 -r 

Q47p~~p 

In l t :1-PtYl 1p 11".0 1.- 1 1 PpP-; 

P<~ -1A ---- p -<. 
V, ~ P-.pA-P-<~ P 

f-o-- el si e to t: I-,p1 

c Y - <p~~ ~ ~P ~ ~ ~ ~ - - -- -p- - -- -. --~1,pyP ~ '-p~~-P-PP4AA 
I 1 9 00-A~I 

~ ~ ~ - 1 ~-AP~~ 
vPA ~ ~*P000pP** ~ ~ 1) )4-;~~ 
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FORCE ACCOUNT 13U.)GI'.' IBUG, POSAL FOR 1 ), 

GAZATLA (AWAZET 

DESCRIP'VION T'A T., ,tA Ji 

(1) Farm: 

i) F ..rm, fenc,. 
(45000metrus 

GaLes) 

,i 
of 

j.Lc ; 
fnci',.) 

.tj, (1," 

b) C, nstruction ( S,,d Storc. 5,00" 

c) C 
Fac 

.structin 
i Li cS 

.L Aiim.,L 

(2) A ir str 11:! 

(3) 

a) Airstip and 
windso)ck. 

waqtey_ sULTI_]%5plv 

installation 

.. , m 

of 
10 0, 0(]0 . 'I,){0 

Rehabiliitat 1on 
yards ar G.G. 
Lhe following: 

n F 
'arm 

th re, water 
comprising 

a) 

b) 

c) 

d) 

Cleaninq Lhree wells. 

Maintenance fo three submer­
sible pumps. 

Overhaul i.nq of thre .i.n;-.er 
engines. 

Maintenance of two high level 
water tanks. 

e) Ro-conditioning of three 
pre-fabricated steel, metal 
rooms. 

(,.,O000 (1 , ()00) 

(4) Radio: 

a) Installation of radio antenna 1,000 1,()() 

A174 
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FINANCIAL SUMMARY
 

Trust AccounL 

A request for WSARP's Trust Fund advance for the fourth quar­
ter, Fiscal year 1985, was submitted on June 20, 1985. The
 
amount requested was n-S191,995.560. On July 8,1985, the
 
amount of ES183,974.470 was received from USAID.
 

Certain factors such as the payment of three-month arrears 
to Karplen - 5S50,915.000, an increase in "Construction Super­
vision" personnel, the move to Shambat, and several problems 
related to repairing and making ,unctional ra1dio and other 
equipment at headquarters and outstations, occasioned several
 
large expenditures causing concern that a premature adv,e 
request from USAID would become necessarv b,-fore the end of 
the quarter.
 

in August 1985, it was necessa-'o to -tid tW.c leasu th,_e 
Guesthouse basically to accomodate the cdemanrcls oF Hlaaik Pergman
who was definitively but understa: 1y o[posed to he inq niprooted 
from his prescnt locct ior For a st I," l h:,irtL nm0i - an L(2V 
four months. Mr. Bergran occupies , s I.L:p)tmot-h,. *,.stai o1 
the two-apartinenL Gui sthouse wh Icl h,1 i.-11010or i I f uscO- to Jol, so 
except as a unit. We were, therefore, obliged to lease the 
entire building - the upstairs continues to be used by our 
outstations' scientists when on project business in Khartoum. 
The lease on the building terminates on January 28, 1986 allowina
 
for an expenditure of ES25,000.000 from August 27, 1985.
 

Summary of Trust Account
 

Brought Forward From Period Ending bS 14,788.299
 
June 30, 1985
 

Total Receipts In Period Under Review LS 183,978.470
 
July 8, 1985
 

Total Expenditures In Period Under Review 1S 184,880.257
 
July 1985 - LS98,184.797
 
August 1985 - ES65,661.710
 
September 1985 - 5S21,033.750
 

Total Funds Available As At September hS 13,886.512
 
30, 1985 - In Bank
 

Total Funds Available As At September hS 2,934.023
 
30, 1985 - Cash
 

II-A 
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Dollar Acount
 

The pressures on the Dollar Account are not as 
pronounced as 
on the Trust Account though it was heavily burdened during
the first half of the period under review due to the depar­
ture of most of the scientists _ purclhasing airline tickets 
and "point of origin" crating and shipping. WSU continues 
to make sufficient funds available as circumtances dictate,
and the fact that monthly accountability is unequivoca]ly re­
quired by her makes for an easy reporting exercise. 

Summary of Dollar Account Activity 

Brought Forward From Period Ending 
 $ 19,919.15
 
June 30, 1985
 

Total Receipts In Period Under Review 
 $ 30,000.00 
July 28, 1985 - $ 20,000.00 
August 24, 1985 - $ 10,00n.no 

Total Expenditures In Period Under Review $ 31,451.47 
July 1985 - $ 18,709.55 
August 1985 - $ 11,385.10 
September 1985 - $ 1,386.82 

Total Funds Available As At September 
 $ 9,998.28
 
30, 1985 - In Bank
 

Total Funds Available As At September 
 $ 29.36
 
30, 1985 - Cash
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Gokernmelt of udan
 

The World Bank
 

Quarterly Budget Summary
 

March - June 1985
 

BUDGET PL 480 

CPTEGORY L. CURRENCY 


Salaries and wages etc.
 

in country 1,509,917 


Travel in country 240,202
 

Goods and service
 

in country 2,529,815 


Equipment & others 516,166
 

Aircraft Purch.LS parts 


Aircraft Operations 


Construction CAT 407,303 


Khidir and Draige 2,185,147 


Non. Cont. Construction 1,418,108
 

8,806.,658 


G.O.S. W.B. W.B.
 
L. CURRENCY L. CURRENCY F. CURRENCY
 

646,098
 

144,557
 

2,394,278
 

254?547 381,788 141,182
 

817,609 3,674,743
 

2,185,147 2,660,155
 

4,047,958 381,788 8,870,358
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GRUBE/ZIMMER, INC. PROGRESS REPORT 
KARPLEN CONSULTANTS Month of June, July, August 
P. 0. 	 BOX 2531 TEL. 22167 1985 
KHARTOUM, SUDAN
 

EL OBEID
 

A. 	 Imported materials on site since last report: Generators and accessories,
 
acoustic ceilings, acid resistant piping and fittings, laboratory
 
cabinets and equipment, water and sewer piping (shortages on original
 
order), chain link fencing.
 

B. 	 Imported materials in transit: Generator control panels (air freight
 
from UK), water pumps, controls, and piping at Khartoum airport, glass.
 

C. 	 Local materials:
 
Kitchen cabinets reportedly manufactured and ready for painting. Paint
 
held up because of government failure to set new price. Two weeks
 
estimated for painting after receipt of paint.
 

Cement still in extremely short supply. Facories still not releasing
 
pending agreement on new price structure. Cement ordered and paid for
 
six months ago still not released. Contractor buying on local market
 
as available.
 

Water shortage has eased due to recent rains but water in mains is very
 
dirty and marginal for concreting. It is OK for compaction of roadways
 
which are in progress.
 

D. 	 Construction activities:
 
Due to water and cement shortages and lack of now imported materials,
 
( most of those listed above arrived in mid-August), Ramadan, Eed, and
 
leave schedules, construction activity has been minimal. Now that there
 
are materials on site, the contractor is starting overtime work and is
 
increasing labor levels. Generator building is complete to roof level,
 
generator foundations are in progress and generators will be set before
 
installing roof. Sewage pumps complete and tested. Water distribution
 
piping nearing completion. Grading about 609 complete. Roads excavated
 
to sub grade and compaction in progress. Acoustic ceilings starting.
 

E. 	 Observatious: 
The massive transport effort involved in the relief programs has very
 
seriously affected the ability of anyone else to move anything. Delays
 
of up to four months have been emcouatored in moving materials from 
Prt Sudan to site. 
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GHAZALA GAWAZET 

MATERIALS STATUS: 

A. 	 Imported materials oan sites
 
On August 12 seven railway wagons arrived at the site out of the ten
 
which had left Port Sudan four months earlier. Materials aboard were
 
water tanks and towers for both sites, fuel tanks ditto, windows,

pipe 	and fittings. One car of deisel fuel arrived early Sept. 

B. 	 Imported materials it transit:
 
One car of windows end one car of pipe and fittings reported between 
G.G. 	 and Babanoosa. 
Generators shipped first week August. Control panels 
to be shipped end
 
August, air freight.
 
Lab cabinets arrived P.S. April, cleared in July. Not 
yet shipped due 
to unavailability of trucks. 
Sanitary fittings arrived P.S. in May. Not yet cleared due to lack of 
documents. Expect to clear early Sept. 
Piping (remaining 40% shipped in separate shipment) arrived P.S. in April
Shipping documents not received until Aug. 13. Expect cleared first week 
in September.
 
Verandah screening arrived P.S. April. Net cleared due to lack of shipp-r

documents. Exact status uncertain.
 
Hardware (approx 20%) in P.S. since No
end April. shipping documents. 
Expect cleared early September. 80% of hardware at G.G. 
53 door leaves still held at Seba pending clarificatioe of documents. 
Expect to clear early September. 20 doers approx. still at Shambat will 
be seat en same truck a Soba doors plus paint and misc. items. 

C. 	 Imported materials on order: 
Acoustic ceiling. Order reported ready but not shipped. This will have tL
 
be air freightd to make revised schedule.
 
Pumps, controls, piping ordered. Will ship air freight early Sept.

Flagpoles were to have been shipped in August. Status uncertain.
 

D. 	 Censtruction activities: 
Grading of compounds complete. Power pole erection which was to have 
started in May still not underway due to failure ef subcontractor (NEC) 
to send crew from Fasher. 
Setting windows in lab and administration buildings, houses.
 
Preparation for water tower erection, 
 set anchor bolts,. etc. 

E. 	 Observations: 
Operatiens in G.G. and Fasher are now almost entirely a Chinese operation
which includes interim financing. They still have no control of procureme
which is handled by the Khartoum JV office. Workmanship is of a very higli 
order and the work well organized. 
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EL FASHER 

MATERIALS STATUS:
 

A. 	 Imported materials on site:
 
No new materials en site. All materials for Fasher are 
first sent to
 
Ghazala for unpacking, sorting, and trans-shipping. Eight cars arrived 
in Ghazala in mid August but shipment will net take place until after 
September 20 when the road is expected to be reopened. Extremely heavy

rains have virtually paralyzed transport by road. 

B. 	 Imported materials in transit:
 
See Ghazala.
 

C. 	 Local materials:
 
Adequate stocks of 
cement are on hand at site and at Ghazala awaiting
shiment to complete the job. There is plenty of water but it is dirty
and marginal for concreting. 

D. 	 Construction activities:
 
Roads and parking areas 100% complete. All curbs set ready to receive
 
tile pavers. Concrete work virtually complete except for areas waiting

for plumbing to be installed; labs, bathrooms, etc. 

E. 	 Observations:
 
The contractors site personnel have gone just as far as they can go
until new materials arrive at the site. Workmanship is of very high
quality. Lack of materials is attributable to poor management on the
 
part 	of the Khartoum Joint Venture office. 

ARC HEADQUARTERS, KHARTOUM
 

The ARC Headquart,.rs Building is substantially complete and has been
occupied by the Project. Work on the evaporative cooling installation
 
is still uaderwaqy. Contractor is completing or correcting items theon 
inspection punch list and claeaning up the exterior and grounds. Repainting
will be required in many areas following completion of cooling work to 
restore finishes damaged by Contractor and/or Project personnel during 
moving operations.
 

Certificate of Completion will not be issued until cooling work is complete

and maintenance period will commence at that time. 
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EXECUTIVE SUMMARY 

In the latter part of July, 1984, a two-man team consisting of Carl 

Gotsch (economist) and and Bill Wright (soil scientist) spent roughly five 

man-weeks in Sudan reviewing the country's agricultural research situation. 

The team was asked to comment on a variety of issues, but our main focus was 

on USAID's upcoming decision regarding the extension of the technical 

assistance portion of the Western Sudz.n Agricultural Research Project 

(WSARP). In pursuit of this objective, we talked to a cross-section of the 

Sudanese development community including representatives from the Ministry 

of Agriculture, the Agricultural Research Corporation, the World Bank, USAID 

and Washington State University. We also traveled to visit the WSARP 

research centers at Kadougli and El Obeid and visited the Agricultural 

Research Corporation (ARC) headquarters at Wad Medani. 

The overall impression we gained from our investigation was a positive 

one and we strongly recommend that USAID make a long-term. technical 

assistance commitment to the WSARP project. Our reasoning is straight
 

forward:
 

(1) USAID is in the process of making major commitments to the 

development of the Western Sudan. The road to El Obeid represents an 

infrastructure investment that will one day ba seen as a key element in
 

"opening the West." Additional funds have also been ear-marked for credit, 

storage and marketing programs. In addition, the Mission has pressed hard­

and with considerable success-to persuade the Sudanese government to 

develop agricultural policies that would provide incentives for farmers in 

the area to increase output. Failure to deal adequately in the development 

plan with the third leg of the "development stool", i.e., with insuring a 

continuing supply of agricultural technology, would be a serious omission. 
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(2) The present project team, albeit young, is competent and 

enthusiastic. The contractor has put together a solid expatriate team and, 

by all accounts, is managing the project in a competent and professional 

way. One might quibble with the mix, (e.g., there seems to be a need for some 

type of policy analyst and perhaps a strengthening of the agonomy component), 

but in general there is sufficient intellectual leadership at key points to 

give the relatively inexperienced Sudanese staff the necessary guidance. 

The project's "farming systems" approach is an appropriate methodology 

for the task with which they are faced. Relatively little is known about the 

Western Sudan in terms of agricultural research and consideracle effort will 

be needed simply to identify the most appropriate points of intervention. 

After several days of conversation, we are persuaded that the staff 

understands "farming systems" as an effort to involve the end-user in the 

research and diffusion process, a process that requires them to work as a
 

team in formulating the producer's problems in the integrated way that he 

perceives them. They did not suggest that this in some way diminishes the 

need for commodity and discipline based research that has traditionally been 

the source for new agricultural technology. Reassurance on this point was 

important because of fears that perhaps the project had become so enamored 

with the the farming systems approach that it was in danger of spreading 

available resources over too many activities. 

Although the team's recommendations regarding the extention of the 

present technical assistance program are positive, there are several points 

where the present program could be strengthened. Particularly important is
 

the need for an increased input from a senior policy analyst that would help 

to articulate the link between the Mission's Western Sudan strategy and the 

research focus. This would do much, in our judgment, to deal with a 

perception in some quarters that the research program lacks focus. 
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(3) It is difficult to estimate what the appropriate magnitude of
 

the continued support should be. The largest expenditures under WSARP
 

(i.e., the buildings and -ftacilities) have already been committed and are 

therefore sunk costs. At issue is the continuation of the technical
 

assistance program. A back-of-the-envelope calculation suggests that $7-8 

million over a five year period would be about right. This figure is based 

on the assumption that each man-year would cost roughly $150,000. Assuming 

that no significant extension component was added, an 8-man team would 

require $6 million. To this one would want to add some additional funds for 

equipment, consultants and Sudanese training. 

Although the figures given above are extremely crude, they emphasize 

that the decision to continue the project would not be a major financial 

commitment for the Mission. When these sums are set alongside the funds 

being designated for infrastructure and other programs, it seems clear that 

to save on the research program would be counter-productive. Moreover, we 

strongly recommend that the Mission decide in favor of making a long-term 

commitment at this point rather than attempting to fund the continuation of
 

the project through stop-gap measures. 

(4) With respect to the larger issues confronting Sudan's 

agricultural research program, the most pressing, i.e., how to cover 

recurrent costs, is obvious. Everyone is well aware of the problem, but it 

is not clear what mix of measures might provide a solution. An inter­

ministerial committee is supposedly working on methods (commodity levies, 

taxes from Schemes, etc.) by which more funds could be raised. There has 

also been discussion within the Mission about the use of local currency 

funds generated by PL 480 shipments for this purpose. It seems to us that 

such a commitment to ARC in support of work on groundnuts, sorghum and other
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crops important to the Western 'Sudan would help break the recurrent cost 

bottleneck while at the same time maintaining the coherence of the Missi.on's 

dryland research focus.
 

(5) In pursuit of a national dryland development strategy, the 

Mission may also wish to consider initiating work in the Eastern zone. The 

demise of the Blue Nile rural development project leaves a facility that 

could easily be converted to agricultural research. Given that the levels 

of development in terms of infrastructure, urbanization, and population 

density are all advanced in the Eastern zone, a commitment to agricultural 

research in the area would appear to have a high benefit-cost ratio. 
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INTRODUCTION
 

In the latter part of July, 1984, a two-man team consisting of an 

economist (Carl Gotsch) and a soil scientist (William Wright) spent roughly
 

five man-weeks in Sudan reviewing the country's agricultural research 

situation. The team was asked to comment on a variety of issues, but our 

main focus was on USAID's upcoming decision regarding the extension of the 

technical assistance portion of the Western Sudan Agricultural Research 

Project (WSARP). In pursuit of this objective, we talked to a cross-section 

of the Sudanese development community including representatives from the 

Ministry of Agriculture, the Agricultural Research Corporation, the World 

Bank, USAID and Washington State University. We also traveled to the WSARP 

research centers at Kadougli and El Obeid and visited the Agricultural 

Research Corporation (ARC) headquarters at Wad Medani. 

The report that follows makes no pretense of being a comprehensive 

evaluation of the quantity and quality of agricultural research in the 

Sudan. First, -such a report would have been presumptious considering the 

limited amount of time that was available for on-site observation. It would 

have had further problems of credibility because of the lack of disciplinary 

depth represented by such a small team. 

Under any circumstances, questions being raised by the Mission go 

beyond a narrow research focus. issue the renewal ofAt is the technical 

assistance program, not simply the work that a particular group of 

scientists is doing at the moment. Indeed, as the subsequent discussion
 

tries to make clear, the key decision parameter, at least in our judgment, 

has more to do with the overall direction of the Mission's Western Sudan 

development strategy than with the specifics of research project itself. 

The lack of a development perspective on the research project is a 
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weakness that needs to be corrected. However, the perception that the 

project lacks focus is also a function of rapidly evolving Mission
 

commitments. For example, it is our understanding that a vital component of
 

the movement to open up the Western area, i.e., 
 the building of the El Obeid
 

road, reached its present 
 form only in the past few months. The
 

agricultural marketing 
and credit project is also of relatively recent
 

origin. With the Mission's strategy only now taking concrece form, it is
 

perhaps excuseable 
 on all sides that the link between the decision to
 

continue to support agricultural research and the decision to 
undertake
 

other development 
activities has been less clearly atriculated than it might 

have been.
 

After presenting some brief comments on the role of technology in the
 

Mission's dryland development strategy, the report turns to the details 
of
 

the WSARP project itself. Even if there is general agreement on the need for
 

agricultural research, that does not mean that current
the activities are
 

necessarily the most appropriate or that the 
contractor is using resources 

wisely. These issues are separable from the broader question of the 

necessity of creating a mechanism for producing improved dryland technology.
 

Our approach is again to focus on the decisions to be made. Sunk costs in
 

buildings and facilities are fixed costs, whatever their magnitude. With
 

hindsight, things might have 
 been done differently. But costs which have 

already been incurred cannot be undone. They may provide certain evidence
 

on the competence of the contractor, but they do not enter as decision
 

variables.
 

Impressions regarding the overall competence of the staff and the 

contractor were obtained from open-ended discussions with the relevant 

groups followed up by individual consultation with key staff members. The 

informal approach was chosen in part because a detailed evaluation of the 
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program has been made in the last 18 months. Moverover, to repeat earlier 

comments, it is clear that the AID decision hinges on general issues and not 

on the specific program of research being undertaken. The latter can be 

altered in a relatively short time if it is found to have technical 

shortcomings. (An example of this type of adjustment is the response of the 

project to the criticisms of the latest review team regarding their proposed 

field survey work in the social sciences.) 

The third section of the report deals with broader issues of research 

in the Sudan on which we were also asked to comment. The findings are in 

accord with those presented by several other recent evaluations and are 

extended only by suggestions for assistance that might provide relief from 

the short-run problems of recurring costs, and that would accelerate dryland 

research in the Eastern area. 
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AGRICULTURAL RESEARCH AND RURAL DEVELOPMENT 

This report is not the place for a lengthy treatise on agricultural
 

research in a rural d.evelopment program. However, most writers put
 

technology generation on a par with investment and appropriate economic and 

social policies when discussing the development package. 

Massive investments in Sudan's infrastructure will be requirec to 

initiate rural development activities that go beyond the confines of one or 

two villages. Similarly, if agriculture is to serve as the "engine" of
 

development, farmers must have the incentives that will prompt them to 

participate vigorously in the expansion of production. This means, above 

all, that price policies for outputs and inputs must be consistent with the
 

area's comparative advantage. However, experience in both developed and
 

developing countries strongly suggests that a continuous stream of improved 

technology will also be required. Infrastructure and "getting prices right" 

may well be sufficient to create an initial growth spurt; they can not, by 

themselves, sustain the development process. 

While one might readily concede the need for the technological leg on 

the stool, there are a variety of issues related to the manner in which that 

is accomplished. For example, it is increasingly clear that, although 

important contributions can be expected from international research centers,
 

national programs have a significiant role to play in insuring a continuing
 

supply of relevant technology. An excellent case in point is the spread of 

the Mexican wheat varieties to India and Turkey in the mid-60's.
 

Although the Mexican varieties introduced into India were high 

yielding, they were unsatisfactory in two major aspects: (1) they were red­

seeded which meant that they produced an inferior "chapatti" (local bread), 

and (2) they lacked resistance to stripe rust, a major wheat disease in 
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North India. Because stripe rust is unimportant in Mexico, resistance to 

this disease was not bred into the Mexican varieties. In spite of these two 

shortcomings, the imported Mexican varieties were grown widely for a few
 

years after their introduction into India, and they contributed 

significantly to overall production. 

At the same time that the large quantities of Mexican varieties were
 

imported, many samples of experimental, segregating lines from Mexico 
 were 

also being imported. Fortunately, India already had a strong wheat research 

project in place. Indian scientists immediately set to work selecting lines 

more suitable for local conditions than the varieties that had been 

imported. They also began to cross the lines imported from Mexico with
 

Indian lines which, in years to come, would yield varieties with the moitr
 

desirable characteristics of both the Mexican and Indian strains.
 

The end result was that the red-seeded, stripe rust-susceptible Mexican 

varieties were very soon replaced with varieties selected from imported
 

segregating lires that 
were more suitable for Indian conditions. Within a 

few short years, these varieties were replaced with others emanating from 

crosses of Mexican and Indian germ plasm, combining high yields with good 

quality and disease resistance. Indian wheat production has risen from 12.4 

million tons in 1964-65 to 44.6 million tons in 1983-84. 

The scenario in Turkey waa quite different. In 1967, Turkey imported
 

22,000 tons of Mexican seed wheat. At first this wheat was highly 

successful, so much so that the area where Mexican wheat can be grown 

produced 21 percent of the total national production, up from 10 percent
 

prior to the introduction of Mexican varieties. Soon, however, septoria 

leaf blotch and stripe rust (two diseases not present in Mexico) began to 

attack the Mexican varieties, resulting in decreased yields per hectare, 
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decreased area planted to the Mexican varieties, and decreased wheat 

production. 

Unfortunately, Turkey had no strong wheat research program. No new 

varieties were developed. As a result Turkish farmers were forced to grow 

varieties which were subject to attack by diseases, causing yield losses. 

It took a number of-years and a combined effort by the Turkish
 

government and the Rockefeller Foundation to develop a wheat research 

organization that could adapt the materials from the international centers
 

to the specific needs of Turkish farmers. Turkey's wheat production has now 

climbed from an average of 10 million tons per year in the 1960's to 17.3 

million tons in 1982-83. However, the grain lost in the intervening years 

while the research activities were being organized would have paid for the 

wheat program many times over. 

The lessons of the India-Turkey experience are now generally accepted 

in the agricultural research community, namely, that while the international 

centers are a key element in the generation of the new technology, they are 

not a substitute for national programs. It seems clear therefore that what. 

is at issue in the Western Sudan case is not whether there needs to be a 

dynamic agricultural research activity in the overall regional develooaent 

plan, but more precisely what that activity should look like. 

1L]eeAr ethodo Saringe A Svtes Approach 

In Western countries, agricultural research has historically been 

organized by academic disciplines. The first agricultural experiment 

station in Europe and in the United States (patterned after Europe) 

consisted mainly of agricultural chemists. As science progressed and more 

disciplines were differentiated, departments of plant breeding, soil
 

science, plant pathology, animal science, and others were added. Generally 
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research activities were carried out within only one academic field;
 

research involving more than one discipline was rare. In 1925, 
 corn
 

researchers in the U.S., seeing 
 the need for the contributions from more
 

than one discipline, organized a cooperative corn improvement project 
 to
 

apply the newly discovered principle of hybrid vigor to increasing corn
 

yields. This or
project served as a model for similar joint efforts, 


cooperative research projects, as they 
were called, during the 1930's.
 

Most early research institutions in developing countries were
 

established by colonia administraticns, and the organizational pattern was
 

taken from the colonial 
 power. Invariably these research institutions were 

organized along disciplinary lines. Sudan's Agricultural Research 

Corporatiun (ARC) is a good example. 

Unfortunately, agricultural production problems do not necessarily 

conform to disciplinary boundaries. Constraints to increasing output may be
 

physical or biological; additional factors involving political, policy and 

administrative issues may also be important. Usually these issues are 

closely interrelated and the resolution of one problem will be difficult so 

long as other constraints persist. The ability of the U.S. system to 

identify and overcome constraints quickly, has been achieved by putting
 

together teams of scientists capable of dealing with such interacting 

factors as crop yielding ability, soil and water management, diseases, 

insects. Such teamwork is essential if a continuing flow of yield-promoting, 

advanced technology is to be provided. 

One of the first developing countries to depart from a discipline 

oriented pattern of research was India. 
In 1959, India organized the
 

first "All-India Coordinated" crop improvement programs with maize, sorghum 

and millets. These were multidisciplinary projects, incorporating plant 

breeders, plant pathologists, entomologists, agronomists, and agricultural 
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economists, working on a nationwide basis to develop technology to increase 

crop yields per hectare. Later wheat and rice were added as coordinated 

projects. Subsequently, the Indian Council of Agricultural Research created 

more than 80 coordinated research projects. The ability of India to boost
 

production of food grains from the plateau of 80 to 85 million tons annually 

20 years ago to approximately 140 million tons in recent years, is to a 

considerable extent the result of this new form of agricultural research. 

The Philippines, Pakistan, Indonesia, Malaysia, Thailand, and Turkey are 

other countries whose agricultural production has been increased by 

technology produced from "coordinated" research projects. 

Until recently, Sudan's ARC was organized by academic department. 

Because agricultural development in irrigated agriculture has been ARC's 

primary focus, the departments dialing with crop breeding and improvement,
 

particularly cotton, have been dominant. Primarily as a result of 

recommendations made by a review of ARC activities in 1976-77, ARC's 

research has bben reorganized, into coordinated, multidisciplinary commodity 

or factor research projects. Although the discipline-based departments have 

been retained, scientists in the departments are now assigned to various 

commodity or factor research projects. Also, National Coordinators for the 

main crops--cotton, sorghum, wheat, sesame, groundnuts, sugar cane, and 

horticultural cropg-and for three disciplines--Entomology, Botany and Plant 

Pathology, and Soils-have been apppointed. Most recently, farming systems 

research teams have become a part of ARC through the WSARP project. 

Farming systems research is, at least formally, a relatively recent 

development. As conceptualized by its most articulate proponents, its basic 

thrust is to ensure that the end-user, the farmer, is involved in the 

research process. In addition, it recognizes explicitly that the use of a 
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"systems" approach will also help to create researcher awareness of the 

interactions among the various components of the farmer's social and 

economic activities.
 

The problem that gave rise to the systems approach arose out of the
 

high degree of specialization in the research institutions of developed
 

countries. Because of the 
enormous research'infrastructure that has
 

accumulated since the early years of the land-grant colleges, a division of 

labor has arisen in which the frontiers of knowledge are defined more and 

more narrowly. Scientists from developing countries, when trained in this 

system, have tended to absorb its rationale and its values. Often the 

developing country scientist has returned to his own country and continued 

to do research similar to what he has done for his Ph.D. thesis. The result 

has been of little immediate benefit to the local farming population. The 

farming systems research methodology was created (to a high degree by 

agricultural economists and sociologists) to assure that farmers have an 

input into the research process.
 

Farming systems research is carried out on farmer's fields by 

multidisciplinary teams comprising socio-economic and biological scientists. 

After delineating geographic regions with similar ecologies ("recommendation 

domains" in FSR jargon), the researchers study the farmer and his production 

system, and then try to induce some change that will improve the farmer's 

well-being. Such improvements may be increase yields per hectare, improve 

labor efficiency, reduce drudgery of farm work, or other similar results. 

The danger of this more eclectic approach is that by developing an 

encompassing view of rural development, researchers run the risk of 

diffusing their areas of expertise to the point where they are blunted as 

problem solving tools. The farmer and his family may indeed integrate a vast 

amount of information into a "system," but this does not mean that a 
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research strategy that to all thetries attack of identified constraints at 

once will be effective. 

Off-setting the danger of failing to set research priorities and 

spreading resources too thinly is the farming systems methodology's great 

strength, namely, getting researchers to work with farmers on developing the 

kind of resource-augmenting, productivity-increasing technology that both
 

regard desirable Whenas a objective. viewed from this perspective, the 

farming systems approach adds a level of complexity to the identification of 

problems, but it also increases the probability tbnt the ultimate activities 

are those most relevant to meeting the end-user's needs. 

Farming systems research must obviously be supported by other research 

activities that produce the technology to be injected into the farming 

system. Improved crop varieties must be forthcoming from the crop 

commoditiy projects. Improved breeds of animals must be developed in the 

animal commodity research projects. New cultivation practices, fertilizer 

materials, herbicide products and practices, and animal health measures are 

examples of technology that might be generated in other research projects 

for subsequent injection into the farmer's production system. Some of the 

supporting research can be done by the farming systems research team, 

perhaps on experiment stations, but much of it must from commoditycome or 

factor research projects or from research in a discipline. At all points, 

the contribution of the farming systems research team to the supporting 

research projects is to obtain the feedback from farmers that helps keep 

support research focused on the farmer's most pressing problems. 
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TE WESTERN SUDAN AGRICULTURAL RESEARCH PROJECT 

WSARP began officially in 1978. However, the project experienced a 

number of delays in both construction and staffing. The buildings at El 

Obeid are just now nearing completion and, while some of the staff have been 

posted there, the project is still in an early stage of development. 

Everyone we spoke to observed that the projec was just getting to the point 

where it might be expected to produce research results. 

The decision was made early in the project to develop the research
 

station at Kadugli in the first years of the project rather than to wait 
on 

the construction of the headquarters facilities at El Obeid. Buildings 

existed at Kadugli that could be renovated in a short period of time, 

allowing this station to begin research at an early date. 

A good deal of criticism has been leveled at the construction program 

at El Obeid. For the purpose of future decisions, these buildings are, of 

course, a sunk cost. Although it has been suggested that the facility is 

over-built, it should be remembered that it was planned jointly by the 

World Bank, the Government of Sudan and AID and were financed principally by 

funds from the World Bank. The intention was to build laboratories and a 

compound that would attract qualified Sudanese staff. 

Whether the headquarters facilities are too elaborate remains to be 

seen. At this juncture, however, they are clearly a fixed cost. Commitments 

made and implemented in the past should be treated as constraints and not 

variables. 

Focus Qf Pro-Ject 

In the Western Sudan, each of the "legs" of development stool can be 

readily identified. The most obvious investment activities have already been 

mentioned: the $100 million commitment to the El Obeid and the drvelopment 
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of a large marketing and credit program. Although really coherent plan hasa 

yet to be fleshed out, current commitments, if followed through, raise the 

exciting prospect that the Mission's dryland strategy is being transformed 

into a regional development strategy whose essence is the integration of 

Western Sudan into national and international markets.
 

What do these developments mean for a research strategy? Perhaps the
 

single most comelling point is that all of the above efforts imply 
a
 

commericalization of agriculture. With this 
in mind, we questioned WSARP
 

researchers repeatedly about the issues that are suggested by such a
 

perspective. The question is not a straw man since many researchers in
 

developing countries are advocating research efforts that are basically 

subsistence oriented. Such strategies may make sense in areas whose
 

isolation is such that the cost of using inputs to increase production is 

prohibitive. However, they obviously limit the extent to which any 

significant agricultural transformation can be achieved. 

In discussion with the WSARP staff, it was clear that they are very 

much attuned to the commericalization issue. According to the staff at 

Kadugli and El Obeid, to think in subsistence terms would be to violate what 

surveys indicate people in the area have, historically done. The area has 

always been "commercialized" in that surplus of cattle, groundnuts, and 

sorghum have been regularly sold in order to purchase other elements of a 

consumption basket. (A livestock specialist estimated that roughly L.S. 40 

million in cattle moved through the El Obeid market every year.) Moreover, 

the researchers also indicated that their experience in the field to date 

gives no evidence that buying and selling is done only by large farmers. 

Commercialization is very much of function of small farmers as well and 

there is no conflict between focusing on small-scale agriculture and a 
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research program that attempts to increase output by increasing the use of
 

yield increasing inputs. 

To date, relatively little attention has been given to the use of 

purchased inputs because the benefit/cost ratios are likely to be 

unfavorable. For example, the cost of transporting fertilizer to El Obeid 

and Kadugli is so high that recouoing its cost would be virtually 

impossible. This is especially true when output is priced at the 

Government's procurement price instead of at its international price. As far 

as WSARP is concerned, the result of these investment and price policy 

constraints has been to suggest to researchers that they ought to
 

concentrate on what are sometime called "low input" technology. Such a 

strategy is probably the correct focus for the immediate future; however, it 

will clearly need to be modified as improved transportation facilities bring 

market costs down. 

It was obvious from discussions with the project's scientists that the 

researchers were aware that sucessful, sustained infrastructure development 

will mean the need to pay increased attention to the goal of 

commercialization as the investment materializes. Evidence of this awareness 

are the plans to begin a more intensive program of evaluating the impact of 

fertilizers, fungicides, herbicides and other "high tech" inputs.
 

Rarch M dlogy 

The methodology used in this project is based on the farming systems 

philosophy described above. The research is, to a considerable extent, 

carried out on farmer's fields by a multidisciplined research team 

comprised of biological and socio-economic scientists. As noted previously, 

the main goal is to involve the farmer in the research process, relying on 

his help to identify research problems and to actually assist in carrying 

out some of the research in his own fields. With this type of participation 
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as background, the farmer can be utilized as an extenion agent 
to
 

disseminate the results of research. Such an approach is in contrast to the 

role of farmers in the irrigated schemes where research and extension is
 

very much a "top-down" process. The researchers at Gezira, for example, 

consult with the management staff, conceputalize the research and carry out 

the trials on the experiment station. When the results have been obtained, 

ARC recommends the new technology to the Scheme's management. If the 

management accepts the ARC recommendation, they instruct the extension wing,
 

the "inspectors," to take the new technology to the farmers. 

Agricultural research in the Western Sudan simply can not be carried 

out in that fashion. Little is known about the farmers, the farming system 

or the ecology of the region. There are no inspectors or extension agents. 

Under these circumstances, the research methodology will ooviously differ 

from the traditions established in the irrigated areas. Ir is necessary to 

utilize the farmer to understand the farming system, to help plan and 

conduct the research and to help disseminate the results. It is hoped that 

the farmer's activc participation in demonstrations and other extension 

activities will create sufficient credibility with his neighbors to permit 

him to act as a catalyst for spreading research results. 

None of the comments made above suggest that a farming systems approach 

can succeed if it is not supported with other research in the commodity and 

discipline-oriented research projects. These latter projects will develop 

most of the technology that the farming systems research team will need for 

successful improvements in the farming systems. For example, new crop 

varieties of sorghum, millet, sesame, and groundnuts must come from the 

commodity research programs of the ARC. 

We spent a good deal of time discussing farming systems research with 
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the staff trying to ascertain how they understood the concept. We came away 

with the feeling that, while some individuals did not fully appreciate the 

tension that exists in research between the application of the cutting tools 

of disciplines and a concern with the admittedly complex interrelations of 

traditional agriculture, the goal of establishing an effective researcher­

user interface was guiding the project's use of the methodology. This is 

important because, as noted earlier, some proponents of farming systems 

research have been carried away with the "systems" part of the idea to the 

detriment of the commodity and disciplinary work (i.e., the pieces) around 

which the actual research is organized. To reiterate, the farming
 

systems approach does not suggest that agonomist should start trying to do
 

the calculations of the economist. What is at issue is how the agronomist, 

as part of an overall assessment of the farmer's situation, selects the 

problems on which he decides to work. 

In our judgment, the staff understands these distinctions and 

consequently there is no real cause for concern about the direction of the
 

project's methodology. It was interesting in discussions with several of the 

young Sudanese scientists to hear them talk about their "conversion." The 

growing understanding that the situation that farmers face is complex and
 

interrelated is, for someone traired in a narrow disciplinary mode, a 

substantial departure from traditional modes of thought. They talk about 

their new-found faith with the assumption that the listener is taking all of 

the required disciplinary and commodity oriented technical work for 

granted-as the scientists themselves do. 

The latter observation was evident from the team's visits to the 

research plots. When we got down to what the individual scientists were 

actually doing, it was pretty bread and butter stuff. Yield trials were 

being carried out to measure the impact of cultural practices on sorghum. 
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Experiments have been designed to try to get a fix on the effect of
 

fertilizers and fungicides. A dozen different legumes were being screened 

for a viable forage crop. During these field visits we did not once hear 

the jargon that has sometimes been associated with the farming systems 

approach. (This whole set of issues was discussed in detail with project 

personnel during the AID-World Bank review team in January, 1983.) 

Recommendations 

We came away from the Western Sudan project with a strong feeling that
 

the project ought to be continued. Our reasoning is very straight forward. 

(1) It is clear from the magnitude of the investments proposed
 

for the Western Sudan that the technology base cannot be left uncovered. The 

efforts that AID is making to persuade the Government to pursue sensible 

price policies in the Western area reinforces the regional developement 

thrust. 

(2) The project team that is now in the field seems to be 

competent and motivated to carry out the necessary task. Many are young and 

the whole effort could probably benefit from more mature leadership in 

certain areas, especially the social sciences. But, in general, the 

contractor has done a good job in staffing the project with the expatriate 

personnel needed at this stage of the technical assistance program. It would 

be highly undesirable to change horses in the middle of the stream. 

(3) A long-term commitment to the project is the logical route for 

AID to follow. In the beginning, all parties, including AID, recognized that 

this project would require a commitment of 10-15 years. The project is now 

in the "take-off" stage and technology should begin to flow from it. The 

costs of operating the project from now on will be relatively low--funds 

will be required only for technical assistance, replacement equipment and 
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perhaps some additional equipment and training for Sudanese scientists.
 

We understand that there are at least two avenues being considered for 

continued project funding. One would be to utilize approximately $2.5 

million of uncommitted funds to extend the project for about 18 months. A 

second option would be to obtain additional funds to extend the project for 

a 5-year period. We strongly recommend funding the project for the 5-year 

period. Under an 18-month extension, the present contractor would have a 

great deal of difficulty recruiting qualified scientists. In fact,
 

indications are that the current contractor would not be interested in an 

1 8-month extension. 

(4) A question was raised as to whether or not to include support 

for the research stations at El Fashr and Gazala Gazawat in any project 

extension. In our judgment, funds should be provided for research at all 

four western stations. This project was designed after careful study by tile 

World Bank, AID and the Government of Sudan. El Fashr and Gazala Gawazat 

represent ecologiee different from the other locations. Gazala Gawazat, with 

approximately the same rainfall as Kadugli, is in an area of sandy soils in 

contrast to the fine-textured clay soils of the Kadugli area. Groundnuts, 

as well as sorghum and millet, are important crops in the Gazala Gawazat 

area. 

El Fashr, in the low-rainfall zone of the sandy soils, is a millet and 

livestock area. Camel rearing is also an important enterprise. Moreover, El 

Fashr represents the desert fringe where environmental iss'ues, especially 

desert encroachment, are of major concern. 

The cost of operating the two stations at El Fashr and Gazala Gawazat 

would be small. Annual costs for salaries and operating funds for the two 

stations at full staffing would be approximately $180,000 for El Fashr and 

$166,000 for Gaza1la Gawazat. Because these stations represent important and 
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different ecologies, are components of ARC's long-range development program 

and are not terribly expensive, we believe they ought to be retained in any 

project extention. 

It is perhaps worth noting that the various other actors in the 

Sudanese development community share the above recommendations. The 

Minister of Agriculture is positive about the project. Dr. Zaki of the 

Ministry of Finance and Planning has given his strong support to its 

continuation. The World Bank, through Mr. Shiva Kumar, has indicated that 

they would definitely wish to be involved in Phase II. 
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STRENGTHENING THE SUDANESE AGRICULTURAL RESEARCH SYSTEM
 

The previous section dealt with our principal concern, namely, the
 

continuation of the technical assistance program in the Western Sudan.
 

However, there are other, general issues relating to the improvements in the 

larger system to which we address the following comments. 

A good deal of thought has already been given to the long-run 

developments that are needed by the larger research system. For example, 

there is the problem of donor perspectives versus the overall needs of the 

national program. A successful strategy requires that some type of long­

range plan be adopted into which various individual projects can be fitted. 

The development of Senegal's Institut Senegalais pour la Reserche Agricole 

(ISRA) is an e -le of such an effective assistance effort. In 1979, 

Senegal approach I the World Bank requesting a loan to strengthen the 

national agricultural organization, ISRA. The Bank urged Senegal to first 

prepare a long range plan for ISRA's development. Over a 12-month period, 

ISRA produced an indicative plan which specified research locations, 

research activities, manpower development requirements, office and 

laboratory space requirements, and equipment needs, projected over a 20-year 

period.
 

After reviewing the long-range development plan, the World Bank 

suggested that ISRA prepare a more detailed project proposal, including 

funding requirments and to submit this to the Bank for possible financing. 

ISRA prepared a national research development project, requesting about $100 

million for a 6-year period. After appraising the proposal, the Bank 

recommended it for IDA funding. 

Subsequently, it became clear that available IDA funds would be 

insufficient to finance the entire project. At this point, Senegal (with 
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Bank assistance) approached France, the United States, Belgium, and other 

donors, requesting that each agree to finance a discrete portion of the 

comprehensive development plan. Several donors eventually contributed funds 

toward the fulfillment of the Master Plan. 

Because there was a comprehensive, long-range plan for strengthening 

ISRA, each individual donor was able to finance an identifiable portion of 

the planned activities while the focus and the cohesiveness of the plan was 

preserved. For example, TTSAID is financing the agricultural economics and 

farming systems research; Belgium funds the research on cattle production; 

the UNDP contributes toward the provision of scientific equipment. Without
 

a master plan for the long-range development of ISRA, chances of individual 

donors supporting isolated and hence less effective projects, would have 

been considerably higher.
 

Assistance to ARC has followed the process described above. With Ford 

Foundation assistance, a detailed review of ARC's activities took place over 

a period of several months in 1976 and 1977. Individual research projects 

were reviewed by consultants to ARC, a major conference was held in Khartoum 

in 1976 attended by representatives of donor organizations and international 

agricultural resear'ch centers, and a joint ARC/IADS team in 1977 prepared a 

comprehensive, long-range plan for the development of ARC. During the same 

period of time the World Bank was developing plans for the Western Sudan
 

Agricultural Research Project and care was 
taken to assure that this project
 

became a part of the ARC's master plan. (In the late stages of the planning 

of WSARP, AID became involved as a co-financer of the project, assuming 

responsibility for the technical assistance as well as other parts of the 

project.)
 

Regretably, other components of the master plan have not been 

implemented for lack of funding. ARC, for example, was supposed to move its 

24
 

B26
 



headquarters from Wad Mcdani to Khartoum. This will likely not take place
 

until housing for the headquarters staff has been provided in Khartoum.
 

However, it remains a desirable objective, particularly as the emergence of 

research in other regions makes it increasingly desirable for ARC to project 

the image of a nt research program as opposed to one devoted almost 

entirely to irrigated agriculture. It is to be hoped that the World Bank's 

research, extension and education project will provide the funds necessary 

to proceed with strengthening ARC in accordance with the long-range plan. 

Strengthening Region Research in the East And 

The major portion of this report has been devoted to an assessment, of 

the decision AID has before it on the technical assistance program currently 

associated with research in the Western Sudan, However, wherever possible, 

the team also quizzed knowledgeable people about research in other dryland 

areas. Although no visits were made to the East and South, our 

conversations produced the following impressions. 

Eastern Sudan: Eastern Sudar may be considered as the area east of the 

White Nile in the zone of 400 to 800+ mm annual rainfall. This would 

include the area around Damazine up through Gedaref extending almost to
 

Kassala. Farming conditions in this region are similar to the clay soil 

regions of Sudan Western but the sandy soils of the West represent a 

different ecology. Compared to the West there is much more investment in 

the East (public and private), the infrastructure is more highly developed 

and markets are closer to one another. 

ARC has gi~en some attention to the research needs of the rainfed 

sector in the Eastern Sudan. A research station for the central rainfed 

clays was established in 1952 at Tosi. In 1963, this research was moved to 

the Kenana research station at Abu Na'ama. This station has the 
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responsiblity for research on supplemental irrigation suitable for 

irrigation schemes on both banks of the Blue Nile as well as for research on 

raiinfe-d crops of the area. It utilizes off-station research sits at
 

Damazine, Gedaref, Um Benein, and, in the past, Kadugli. 

At best the research effort on rainfed crops in the Eastern zone has 

been feeble. Abu Na'ama is isolated-access is virtually impossible in the 

rainy season-and the focus of the effort has been on the experiment station 

itself. Thus, although some research has been carried out by ARC in the 

Eastern rainfed area, a great deal remains to be done.
 

If AID wishes to strengthen rainfed research in the East, a promising 

opportunity now presents itself. AID's financing of the Blue Nile 

Development Project will soon end. There is little likelihood that the 

Government of Sudan will continue this project, leaving the headquarters 

facilities at Damazine without purpose and without funding. 

Transfering the facilities at Damazine to ARC for utilization as a 

regional research station for rainfed agriculture would have several 

advantages. An excellent physical facility in a reasonable environment for 

Sudanese and foreign staff would be made available to ARC. Damazine is an 

urban locality with regular airline service and a major highway connecting 

it to Wad Medani, Port Sudan, and Khartoum. Attracting Sudanese scientists 

to Damazine should be relatively easy. Moreover, the adaptive research 

activities in the Blue Nile Project have utilized four sub-stations that are 

operated from Damazine. These sub-stations could be utilized by an ARC. A 

major advantage of locating ARC's regional rainfed research station at 

Damazine, in addition to its accessibilty, is that this move, unlike the 

current situation at Abu Na'ama, would separate rainfed research from 

irrigated research. 
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Shifting ARC's rainfed research from Abu Na'ama to Damazine would no 

doubt require careful investigation and detailed discussions with ARC and 

GOS. There would be costs associated with the move and funds for recurring 

costs of the new facility at Damazine would become an issue. However, the 

opportunity to create a meaningful rainfed research wing of ARC in Eastern 

Sudan is sufficiently important to investigate the possiblity thoroughly.
 

Southern Sudan: Agriculture in Southern Sudan is rainfed, albeit at a 

considerably higher level of rainfall than other parts of Sudan. The 

potential for crop production is great, both in terms of quantity as well as 

the wide range of crop species that can be grown. However, the proolem of 

how to dispose of surplus production is a major constraint to the 

development of Southern agriculture. 

Agricultural research in the Suuth has a long history. Research farms 

were established at Rumbek and Wau in 1903 and at Yambio in 1946. Awei-l, 

Bor and Malakal were proposed as research stations under the regional 

station at Yambio by the 1977 ARC/IADS Joint Review Team. The station at 

Bor was proposed as a joint crops/livestock research station. Little actual 

research has been done in the South in the past 25 yhears because of the 

political and civil disturbances. We have no assessment of the potential 

for achieving progress in agricultural research or agricultural development 

in the South under current condit.tons. 

If AID chooses to further strengthen agricultural research in Southern 

Sudan, a more detailed long-rango plan th.n currently exists ought to be 

developed. This planning process should involve the Ministry of Agriculture 

of the Southern Sudan as well as ARC. The plan should indicate goals for 

the development of the research institutions over a 15-20 year period. Such 

a blueprint is not intended to cast the development process in concrete, but 

to provide a framework within which sr-'ce human and material capital can be 
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rationalized. 

Additional ConsJteation at the N Level
 

In addition to the general suggestions made above, there are several
 

additional suggestions emanating from discussion held by the team with
 

various individuals concerned with the research problem: 

1. AID might wish to investigate the possibility of placing a 

management consultant at ARC headquarters. In discussions with the Director 

General of ARC, it seemed that he might be receptive to such an idea. (The 

World Bank team, on the other hand, indicatec that such topics had been
 

explored with the Director but to little avail.) Dr. William Gamble,
 

Director General 
 of ISNAR, will be in Sudan shortly and this subject should 

come up for discussion. 

2. AID should consider the use of PL 480 Sudanese pounds in 

support of ARC research that backstops WSARP. ARC's commodity researc.h 

programs on crops grown in the Western Suctan could be partially financed by 

provision of PL 430 pounds to support some of the recurrent costs of these
 

research activities. Availability of local currency for operations is, at 

noted above, ARC's biggest headache. Use of local currency in this manner 

would help alleviate a bottleneck while at the same time supporting a 

Western regional development strategy. 
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Questions and Answers: An Elaboration 

Q: How does one give the agricultural research program in Sudan greater 
focus?
 

A: The key to giving greater focus to the research program is to link 

priorities more explicitly to other elements of the AID development 

strategy. Research objectives are difficult to assign and implement when 

taken in isolation. What makes the Western Sudan project interesting are 

the other activites that are being contemplated for the area. Indeed, so 

important is the general environment that if one were to reconsider, say, 

the proposed infrastructure investments, then there would be an argument for 

reassesing the research program also. Similarly, if the proposed policy 

reforms turn out not to be feasible and the profitability of a more 

commercially oriented agriculture is in doubt, that would also raise 

questions about the desirability of committing research resources to areas 

that are now relatively isolaed. Such reconsiderations should, of course, 

take into account the long lead time between R & D and a set of practices 

that farmers could implement. But changing the assumptions about the other 

activities that are slated for the area would have an effect on priorities 

and focus. Conversely, these assumptions provide the current basis for more 

explicit suggestions about research priorities. 

For planning purposes, the notion of a regional "package" is very 

attractive. This does not suggest, as did early proponents of integrated 

rural development, that all the elements of increased productivity need to 

be administered by some regional development agency. Letting markets process 

information and using economic incentives to guide choices has proved to be
 

a far more efficient mechanism for delivering technology than a government 

bureaucracy. However, developing a checklist of the necessary ingredients 
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of a successful package should be an important objective of the regional 

planning activity. The research priorities will fall out very naturally from 

such an exercise.
 

Articulating a regional development strategy in greater detail ought to 

be a high priority for the Mission. If a major thrust of the strategy is
 

the development of a market oriented agriculture, certain obvious candidates 

for increasing the marketed surplus would emerge. For example, an increase 

in the number of livestock that are likely to make their way to market has
 

been predicted. This suggests that livestock research ought to be given a 

high priority. Precisely what the research project should address involves a 

number of technical assessments that go beyond the scope of this report. But 

the principal of concentrating on those crops that form the basis for a 

marketed surplus is straightforward. 

To summarize, increasing the clarity of focus is very much dependent 

upon providing a development framework within which to assess rese:.rch 

needs. It is hard to 'Lmagine how it can be done otherwise. In our view, the 

touchstone is the commercialization of agriculture. By that we mean the 

sale of commodities in exchange for productive inputs and consumer goods. 

Without this incentive mechaism, it is hard to imagine that any type of 

research will have a significant pay-off. If the core of a Western Sudan 

strategy makes that concept operational, then the terms of reference for
 

fine-tuning research activities will be in place. Onm cannot make bricks 

without straw. 

Q: How can one decide what share of recurring costs AID should support? 

A: There are three issues involved in the recurring costs problem: (1) how 

much to provide, (2) which projects to support, and (3) how to 

institutionalize a new level of domestic expenditures for agricultural 

research. 
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The last issue is, in the Sudan, perhaps the most vexing. Past
 

performance suggests that national 
 programs have a good deal of flexibility 

in shifting resources from one activity to avother. AID's contribution might 

simply remove the pressures for improving the current funding level. An 

obvious way of using the carrot to create continued pressures for 

institutionalization of commodity taxes, contributions for developmert 

projects, etc., is to develop some sort of matching scheme. For example, for 

AID to add an additional unit of local currency to the recurring cost 

budget, Sudan must do the same. It would not be hard to insure that the
 

Sudanese contribution was incremental 
 funding from domestic resources. The 

formula by which this was done would be spelled out in the covenants of the 

agreement.
 

The device for allocating funds to research organizations in such
 

a way that they dc not simply get swallowed up in institutional overhead 

:.nuld be to set priorities ir.accordance with AID's overall development 

strategy.1 As the Final Report suggests, under this approach, the Mission 

would focus on those activities that are complementary to the dryland
 

development. There are a number of projects that might merit. such support, 

Specific examples mentioned above include sorghum breeding, livestock 

feeding, storage and marketing, etc. 

The remaining issue, i.o., how much to contribute to recurring costs in 

absolute terms, requires knowledge about the opportunity cost of the funds 

that would be used. Presumably some scarcity is involved-the question 

indicates that this is the case--but without knowing what the alterntaive 

1 The Sudanese may very well argue that such tactics distort their own 
strategy, but the presence of an AID strategy does that at all levels. If 
that were not the case, the Mission would simply be in the check writing 
business. 
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investments are, it is impossible to say how much should be committed. In a 

formal sense, what is at issue is the comparison between certain types of 

AID projects at the margin. Theoretically, the project that has the highest 

net present value wins. Practically, the "lumpiness" of projects makes it 

diffi,!ult to make such comparisons. Nevertheless, the identification of the 

marginal project would probably be an instructive exercise and provide a 

better grasp of the extent to which AID projects really do complement each
 

other. 

Q: is there anything beyond the Mexico/India/Turkey story that might be of 
significance to the works going on in the Sudan? 

A: There are a number of lessons that come out of the CYMMIT/India/Turkey 

experierce that have relevance to the Sudanes situation: 2 

(1) Both programs were organized as long-term research efforts 

and not crises responses. This does not suggest that rust epidemics and
 

other types of natural disasters should go untreated. However, it was
 

recognized from the outset that contiuous adaptation would be necessary and 

that therefore, a permanent program would be required. 

Given a regional davelopment strategy as background, it seems to us 

that this notion of permanence has relevance for the Sudanese case also. As 

the body of the report suggests repeatedly, if an agriculturally oriented 

development strategy makes sense in the Western Sudan, then research needs 

to be a part of that strategy. (The World Bank will be the first to agree 

that the Western Savanna project, which is hardly a regional effort, already 

2 The liturature on this subject has also mushroomed in the past decade. 
Relevant works would include Chapters 8 and 12 of Wortman and Cummings' 

SL=A a E] WorId, two books by Al Moseman on agricultural research 
systems and .ation in National a1i ULR..esorce t] iiu 


o Ag )kraol,. by Tom Arnd!t, Dana Dalrymple and Vern Ruttan. 
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has problems resulting from an inadequate research base.) We are not dealing 

with a zero based budget in which the question is whether to have a research
 

program or not. At least In our minds, the large scale investments that are
 

being contemplated necessitate the creation of research facilities that are
 

capable of providing a stream of new technology. As the Report notes, one 

could disagree with methodology, staffing, etc., etc., and still come back 

to that conclusion. Yet it would appear that this global premise is the 

very point on which the debate has implicitly been focused. Little of 

substance has otherwise been advanced.
 

(2) Although the research in both countries (India and Turkey) 

was organized along commodity lines, it was "coordinated" in that all of the 

disciplines needed to produce results were forced to work together. Indeed, 

at least in Turkey, the approach was based on a "farming systems" 

methodology before that terminology became fashionable. In the early days 

both projects, the "coordination" of work was not without its frictions. 

However, as the results began to accumulate (and as younger scientists 

became part of the re.,earch teams), it became the accepted way of dealing 

with problems. (In India, there are currently o'-rer 80 coordinated commodity 

programs.)
 

(3) Both programs were lucky to have had experienced expatriate 

and local leadership. At this point, leadership is obviously a critical 

problem with the Sudanese research effort. It is precisely this prob2em that 

makes the technical assistance effort so important. 

The leadership problem alsn speaks to the conundrum faced in Sudan 

with respect to training new generations c¢f Sudanese scientiets. Without
 

such training programs, the basis for increasing the quantity anr quality of 

local scientists is seriously diminished. Unfortunately, as the Director 

General of ARC pointed out during our visit, training additional scientists 
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without being able to provide the local currency needed to carry on a work 

program, has little to commend it. In the latter regard, i.e., the 

availability of local currency, both India and Turkey were able to make more 

generous contributions to the research program than the Sudan has been able
 

to muster. This last point again underlines the need to develop a mechanism 

for increasing the amount of local currency available for operating costs.
 

Q: Should we estimate what percentage of El Obeid could be staffed with 
exisiting staff and then review the incremental costs of of filling the 
facility in relation to its projected research benefits? 

A: The marginal benefits and costs of sending more staff to El Obeid should 

certainly become the basis for additional research commitments. As noted in 

the report, the existing housing and laboratory buildings constitute a fixed 

cost and should be treated as a constraint. Staff can be added until the 

houses and laboratories are full without incurring any further construction 

costs. The opposite is not the case, i.e., the buildings should remain forever 

empty if there are no worth while research projects that will cover the 

variable costs of their implementation. The suggestion regarding the test 

that needs to be app±ied to further staffing is therefore quite correct. 

Please note, however, that it is the arginal cost, not the average cost 

that is the appropriate criteria. 

Q: How can one assist in the getting the "low plums" on the research tree
 
out to the farmer? 

A: Three comments come to mind. First, if the El Obeid market is any 

indication, there is enough activicy going on around the area so that if the 

"low plum" is indeed profitable, farmers will initiate the contacts 

necessary to ob'tain the technology. One need ouly show up in the market. As 

you know, fertilizers and seeds in the case of Pakistan and India were
 

spread in spite of the extension service, not because of it.
 

Second, the farming systems approach with its emphasis on conducting
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on-farm trials circumvents part of the communications problem by making 

extension agents out of the farmers who are involved. The effort to create a 

closer link with farmers has its pay-off in delivering the message. Farmers­

who have actively participated in the research program are far better 

salesmen of research results than those who have simply permitted the 

research groui to "demonstrate" their wares. 

Arguing for the additional resources needed to develop some kind of 

specific outreach program would be a third possibility. Like R & D, the 

development of even a rudimentary extension service requires a substantial 

lead time. Consequently, it may be desirable to make a small commitment to 

training the trainers now. Because the principal cadre would undoubtedly be 

drawn from the local or provincial staff, a lot of preparatory work would be 

required before the extension approach was defined in way that gave it a 

real chance of success. Thus it might be worth getting started on this
 

activity in the next year or so even though the "low plums" are not yet 

evident.
 

The idea of adding an extension component to the project has already 

been discussed within the project. From the Mission's point of view, it 

would seem clear that this question is not one that can be answered in the 

abstract. by must proceed from the observations of the people on the ground. 
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GRUBE / ZIMErR : KARPLEN 
Western Sudan Agricultural Research Project 

MONTHLY PROGRESS REPORT 

A. CONSTRUCTION COST STATUS ( LS 

1. Original contract amount 

2 Total variation orders 

3. Adjusted contract amount 

4. Total paid thru Cert J21 

3. Total remaining to be paid 

) 

Date: 

EL OBEID 

6,471,360. 

1,012,915. 

7,484,275. 

4,3;-200. 

3,154,075. 

Sept. 10,1985 

EL FAS.iER 

3,OO6,1O5. 

458,116. 

3,464,221. 

1,951,568. 

1,512,653. 

(For Juxe, July, 

GHAZALA 

2,803,718. 

444,655. 

3,248,373. 

1,884,620. 

1,363,753. 

Aug,1985) 

ARC HQ 

426,036. 

19,637. 

436,121. 

385,336. 

50,785. 

TOTAL 

12,707,219. 

1,945,408. 

14,632,990. 

8,551,724. 

6,O9o818. 

B. CONSTRUCTION TIME STATUS 

IN CALENDAR DAYS 

EL OBEID EL FAS.nER GHAZALA ARC HQ 

1. Original contract time 

2. Time extensions granted 

3. Adjusted contract time 

4. Time extension pendingest. 

5. Overrun beyond adjusted 

contract time, current 
6. Overrun beyond adjusted 

contract time, projected 

730 

168 

898 

365 

606 

241 

730 

168 

898 

305 

606 

301 

730 

168 

898 

305 

606 

301 

730 

0 

730 

140 

601 

461 

C. CONTRACT COMPLETION DATE May 12,84 Mar 31,84 Mar 31,84 Aug 7,83 

Note: No payments processed durizg report period. 
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CONSTRUCTION/FORCE ACCOUNT
 

1. TIME FRAME
 

2. FORCE ACCOUNT SUPPLEMENT
 



___________ ___________________ 

APPENDIX C - PAiRT 1 - CONSTRUCTION TIME FRAME 

EL OBEID 
ESTIMATED SChULE OF COMPLETION (Sept.15, 1985 ) 

Sept. Oct. Nov. Dec. jan.,86 Feb. March April 

SEWERS/LAGOONS 
._E> 

ingtall coxnect&& 
fittimn I 

WATER LINES site 5CO___, 

ROADWORKS 4witial r nant= €o mL i. .r~vl ' 

GRADING Cowl 

wAtER TOWER c l exc Mt for u 

DOORS & WINOWS 95% csplo ;e 

GLASS 

VERANDAH SCREWTS cora 0 

ELECTR. WORK, inter. fixt slU f xturea 

C.H. DISTR. CABLES 

PLUM3ING, inter. 85% cOMRl. 

FLUL'3ING FIXTURES 

PLASTER 

PAINTING 3Q % egml 

SLA2S/T1I LES85 m -

SUSPENDED CEILING ____1__ 

LA3. CABIN-TS 

KITCHEN CABINETS m4u , I 

GENRATORS 

- uc COO L. INdu t COOLING_ __ _ __u 

Renarks
 

all materials on sit exc. 
fittimur on truck to s. 
acid resist. piping on 
truck Kht. to mite 

trucks and fuel for graveltrnn=.DT.SvL an a t, 

pumps were airfreighted 

imported glass, in transit 

all mat.on site except 

all materials on site 

acid resist, piping in$wT-n4 4* .4 4 

tubs to be customs cleared 

all materials on site 

all materials on site 

all material.s on site 

control panels airfreigh ed 

A.Cit- & colers to be 
reka d la ally 



rcmN GEAZALA GAWAZE T 

ESTIMATED SCHEDULE OF COMPLETION (Sept.15, 1985 ) 

SEWEPS/LAGOONS 

WATER LINES 

ROADWORKS 

Sept. Oct. Nov. 

eptic tnks & 50ok-awayinstall _iin___ 

install 

RODWRK 

3la 

Dec. 

comp 

Jax.86 

ete, 

Feb. March April' Remarks 

5C% piping on 
in transit to 

same as above 

site, balance 
site on rail 

GRADINGI 8c% COMPI .... 

WATER TOWER- install __materials 

O W 
DOORS 

on site, pumps 
to be airfreighted 
all materials on site 

CLASS 

VER'D H CRLS 
VERANDA1hi SCREMIs 

Aito 

pos o to si e 
tmaterials 

±nF.itl 
ns a-ll 

glass was locally purchased 
tor ad 01 P1 Fmahoy 

cecleared at P.S. 

EIECTR. WORK, inter. 

C.H. DISTR. CABLES 

inter.
PLUMBING,FITUE 

7nAtAl
-in-sto 

_ _all 

_LU__ING, 

in 

CN 

materials on site 

.&.piping un siLe, balance
transit to site on rail 

PLUJ.3ING FIXTURES 
_nst_ 0- materials c.cleared at P.S. 

9LASTERcomp t 

PAINTING 
SL.S/mT!ES 
_____________ 

S-'SP4'DED CEILING 

L'". CABINETS 

site 

_Ux______ ____ 

P*5* to st 

8F _ 

install 

_complete 

_______umil __ 00 

material stored at El Fashei 

all materials on site 

r--aterial to be airfreighted 

materials cocleared at P.S. 

KITCEN CABINETS site I inotall 

G:_%'ERATO_;RSf____ 

AI_ COOLING ste ucts _manu.nstall IC-purchased A.C. units & coolerslocally to be 



El Faaher 

7STIMATED SCluDULE 

ERS/LAGOONS 

.-ATER LINES 

OF COYILETION 

Sept. 

pipes to 

sitse 

s to 

(Sept.15 1985 

Oct. Nov. 

a2 
Gapo 

in 

) 

Dec. 

_inal 

_ll 

Jan. 86 Feb. 

drain fids'80,%, 

March Apri4 Remarks 

pipes in transit on rail to 

Ghazala. by truck to E.F. 

same as above 

O.O.WORKS 85 compl 

,:ATERTOER 

___RS_______DO __ 

to 

s.Tnstall 

& WINDOWS insall 
sit _ _ 

_ _60% 

all materials at Ghazala to 
be trucked to El Fasher 

materials at Ghazala to 
1be trucked to El Yn sher 

3LAS install _ materials on site 

.... zDA SCR""- S Ak..5±f instaJ. 
Uc. cleared at Port Sudan 

ELZCTR. WORK, inter. 

2.H. DISTR. CABLES 

?L1gM3I.NG, inter. 

PLT.3ING FIXTURES 

complete 

piping to 
site 

D. insl all 
_ __hagale, 

tal.=1 i. 

00 

00 

pipes in transit on rail to 

by tui to E.F. 

c cleared at P.S. 

FLASTER 

PAITrIN complete 
, 

Icept fo labs an 
install 

bathroo 
_ 

a 
'all materials on site 

all materials on site 

mat. tc, be airfrelglted 

___PE;DED CEILING -> - D i I, - 00 

L;. CABINETS 

KITC1HI CABINETS 

t. ,n 1> 

71n a_ 

- 0. 
___ 

mat, c.cleared at P.& 

_ 

G2:!ERATORS 

A17. COOLING 
AI~~si 

Ghazala 
COLNeV 

o-install 

t 

, units & coolers Local 



APPENDIX C
 

PXRT 2 

SUMMARY OF 1985 FORCE ACCOUNT ACTIVITIES - MR. SHAWGI AMIN EL SAYED
 

The following summary of Force Account activities during the second half of
 

Project Year 6 supplements the Force Account reports in Appendix A, Quarterly
 

Reports.
 

March-June 1985:
 

1. 	 Worked with Ministry of Housing, Water and Public Utilities, Kordofan
 

Region, re reerection of collapsed water tank at Beno farm (now completed)
 

and drilling of the wells for station water supply.
 

2. 	 Design work for: a) Beno farm nursery shed; b) sheep facilities for El
 

Obeid main farm; and development of Beno farm site plan.
 

3. 	 Revised material orders made by Dr. Higgins from 1983 to date.
 

4. 	 Reproduced Ghazala Gawazet main farm site plans from Western Savannah
 

Development Corporation drawings for use in development and implementation
 

of a mastar plan for the station.
 

5. 	 Installed new Lister engine at Beno to replace NAW Torpedo engine not in
 

good condition.
 

6. 	 Supervised start-up of construction of road to Agronomy section of Kadugli
 

station farm. Road is 1441 metres by 6 metres, and requires an extension of
 

93 metres to access the interior of the Agronomy area.
 

7. 	 Participated in appointment of Site Engineer Mohamed Salih at El Obeid.
 

8. 	 Participated in various activities associated with the continued efforts to
 

develop a water system at the El Obeid facilities. The two wells drilled by
 

NAW in the Fiallata area were unsatisfactory. UNICEF has successfully
 

drilled in the Khor Taggatt area, and NAW Director Syd. Abdalla El Hassan
 

has promised the Project one of the new sucessful wells.
 

9. 	 Worked with Project personnel to procure cement permits (new price ES
 

280.000/ton and a 37.5 KVA stand-by generator for the PSU/ARC Liaison
 

Office at Shambat.
 

10. 	 Reviewed tool facilities at Kadugli and El Obeid and recommended order be
 

placed.
 

11. 	 Assisted in design of antenna for Shambat office building.
 

12. 	 Worked with departing Maintenance Advisor Michael Mannion on various items
 

related to maintenance requirements in Khartoum (Shambat office and Project
 

Director's house).
 

13. 	 Developed master plans for El Obeid and El Fasher.
 

14. 	 Assisted with construction supervision at the Shambat site during Super­

vising Architect Hank Bergman's leave.
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PERSONNEL
 

1. SENIOR STAFFING LIST
 

2. CID/WSU STAFFING SUMMARY
 

3. 	 STAFFING SUMMARY FROM WSARP
 

PERSONNEL OFFICE
 



APPENDIX D - PART I
 

WSARP SENIOR STAFF AS OF 15 AUGUST, 1985
 

(Includes Selected Cooperating and Non-Senior 	Personnel)
 

Khartoum
 

Project Director ............................ 


Administrative Officer ...................... 


Materials and Supplies Assistant 
............. 


- Administration ......... 


- Finance ................ 


Assistant Director 


Assistant Director 


Personnel Officer ........................... 


....................... 


Purchasing Officer .......................... 


Inspector of Accounts 


...................... 


Project Engineer ............................ 


Senior Project Architect .................... 

(Grube-Zimmer-Karplen Representative)
 

Aircraft Pilot .............................. 


.................... 


Administration Officer 


Administrative Secretary 


Director's Secretary ........................ 


Dr. Dafalla Ahmed DAFALLA
 

Stephen Augustu HORTON
 

Abdelmaged MAHGOUB Mustafa
 

OSMAN ABDALLA Mohamed
 

YOUSIF Mohamed TAHA
 

SALAH Hag Arabi
 

Mohamed Yousif BAKRI
 

ABBAS Hassan EL NOUR
 

Sayed GASIM El-Sayed
 

SHAWGI Amin El Sayed
 

Henry P. BERGMA.N
 

Tom MILLS
 

Arnel Cruz MONTOYA
 

Mahasin Suliman AHMED
 

Clearing and Forwarding Asst................. 	Mohamed Abdel NABI
 

Hassan Saied OSMAN
Radio Operator .............................. 


El Obeid
 

Dr. EL HAG Hassan Abu Gasim
Head of Research Station .................... 

(Plant/Millet Breeder and Sedentary Systems Coordinator)
 

*Gum Arabic Research Officer ................ 


*Forestry Research Officer 
.................. 


Gum Arabic Research Officer .................. 


Horticulturist .............................. 


.................
Agronomist/Soils Specialist 


Asst. Research Officer ...................... 


In graduate training program in U.S.
 

Dl
 

ZAKARIA Abdalla Saad
 

Farouk Mohamed AL HADI
 

Mohamed Mukhtar SADIK BILAL
 

Dr. Osman Adam OSMAN
 

Babiker Abdalla IBRAHIM
 

Kamal HAMAD
 



WSARP SENIOR STAFF AS OF 15 AUGUST, 1985 (CONTINUED)
 

(Includes Selected Cooperating and Non-Senior Personnel)
 

El Obeid (Cont.)
 

Agro-Breeder (Groundnuts) ................... 	Abdelrahman El Khidir OSMAN
 

Dr. Hassan Osman Ahmed EL AWAD
Agronomist .................................. 


Ahmed HUSSEIN
Resident Engineer ........................... 


Clerk of the Works .......................... 
Yousif SULIMAN
 

Abdul Aziz Ahmed IBRAHIM
Senior Forest Ranger (Inspector H.Q.) ....... 


Dr. Ahmed EL BASHIR
Entomologist ................................ 


Abuelgasim ABDELHAI
Accountant .................................. 


Hashim Khider MUKHTAR
Range Scientist ............................. 


*Extension Specialist/Economist .............. Ibrahim EL DUKHERI
 

Leader ARC/ICRISAT Project -

Millet Breeder (WSARP Cooperator) ......... Dr. R. P. JAIN
 

Mekki Mohamed AL EID
Senior Librarian ............................ 


Kadugli
 

Director of Research Station ................ 	Mukhtar KENANI
 

Livestock Production Specialist
 
(Nomadic Systems Coordinator and
 

CID/WSU Chief of Party) .................. Dr. Richard H. COOK
 

Administration Officer ...................... 
Ali Mohana MUDEER
 

Ahmed S. Muhamed EL WAKEEL
*Range Scientist ............................ 


Range Scientist ............................. Ibrahim M. HASHIM
 

Social Scientist ............................ 
Mohamed Azim ABU SABAH
 

Animal Nutritionist (Transhumant Systems
 
Dr. Babo Fadlalla MOHAMED
Coordinator) ............................... 


Agronomist INTSORMIL (WSARP Cooperator) ...... Dr. Tareke BERHE
 

Ibrahim Mohamed Daw MEDINA
*Agronomist ................................. 


*Agricultural Engineer ...................... Mekki Abdelatif OMER
 

Senior Technician (Agronomy) ................ Ahmed Kehir ES-SEID
 

Dr. Thomas E. GILLARD-BYERS
Agricultural Economist ...................... 


*Asst. Social Scientist ..................... Mahmoud Awad MEKKI
 

*Agricultural Economist ..................... Tigani Mirghani EL AMIN
 

*Assistant Livestock Specialist ............. Abdel Gadir A. AGEEB
 

Sid A.H. Sid Ahmed BETEIK
*Asst. Scientist, Agricultural Economics .... 


* 	 In graduate training program in U.S. 
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AS OF 15 AUGUST, 1985 (CONTINUED)
WSARP SENIOR STAF 


(Includes Selected Cooperating and Non-Senior Personnel)
 

Ghazala Gawazet
 

Clerk of the Works .......................... 


................
*Agronomist/Soils Specialist 


El Fasher
 

Resident Engineer ...........................
 

Research Scientist (Forestry) ............... 


Wad Medani (ARC Headquarters)
 

Director General, ARC ....................... 


Deputy Director General (Admin/Finance) ..... 


Deputy Director General (Train/Public) ...... 


USAID, Khartoum
 

Project Officer ............................. 


Agricultural Officer ........................ 


Director, USAID ............................. 


Washington State University, Pullman
 

Project Coordinator ......................... 


Deputy Project Coordinator .................. 


WSARP Senior Secretary ..................... 


Sr. Accountant .............................. 


WSARP Purchasing Assistant .................. 


Director, International Program
 
Development Office ...................... 


El Jack MURAT
 

Gadelkarim MADIBO
 

Mohamed EL Mukhtar BALLAL
 

Dr. Hassan KHALIFA
 

Dr. Osman I. GAMEEL
 

Dr. Mhd. Abdul Rahman
 
ABDUL FATTAH
 

E.S.F. MARTELLA
 

Ken LYVERS
 

W.R. BROWN
 

Dr. Jan C. NOEL
 

Genevieve SMITH
 

Barbara SOURIALL
 

Anna STUTLER
 

Stephen BAILEY
 

Dr. James B. HENSON
 

Consortium for International Development, Tucson
 

Dr. Don D. DWYER
Executive Director .......................... 


Dr. Jean R. KEARNS
Deputy Executive Director ................... 


Ms. Brenda J. PATRICK
Executive Assistant ......................... 


: In graduate training program in U.S. 
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APPENDIX D - PART 2 

CID/WSU STAFFING SUMMARY 

Position 
ritle 

Name Start 
Date 

Completion 
Date 

?ERSON MON17S/PROJECT YEAR 
Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Yr 7 

TOTAL TOTAL BALANCE 
THRU 6 REMAINING 

Field Staff: 

Deputy Dir/COP Harwood, R. 
Owens, G.P. 
Hogan, L. 

01-Oct-79 
15-Oct-81 
15-Apr-84 

15-Dec-81 
21-Mar-84 
14-Aug-85 

10.5 12 
- -
- -

SUBTOTAL 

4 - -
10 12 7 

- - 4 
- Dep.Dir/COP: 

-
12 

-

-

26.5 
29 
16 

71.5 

26.5 
29 
16 

71.5 

0 
0 
0 
0 

Chief Admin Off Shurtleff, M. 26-Sep-79 
Higgins, S. 03-0tt-80 
Stenquist, L. 01-Apr-81 
Hannum, J. 23-Apr-83 

"3-Nov-80 
30-Apr-81 
15-May-8: 
22-Apr-85 

11 
-
-
-

2.5 
7 

4.5 
-

-

-

12 
-

. 
9 
4 

. 
-

12 

. 
-
8 

-

-

13.5 
7 

25.5 
24 

13.5 
7 

25.5 
24 

0 
0 
0 
0 

SUBTOTAL - Chief Admin. Off: 70 70 0 

Project EnJgineer 

Advisor to DG/ARC 

Range Scientist 

Higgins, D. 16-Jun-80 14-Aug-85 

[15 Apr 85] 
Riley, J.J. 16-Jun-80 14-Aug-85 

[15 Apr 85] 
Bunderson, T. 15-Sep-80 15-May-85 

2 

2 

12 

12 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

[8] 

12 

[8) 
9 

-

-

62 

62 

56 

62 

62 

56 

0 

0 

0 

Social Scientist Araujo, F. 15-Aug-80 
Teitelbaum, J. 08-Jan-82 
Unfilled 

02-Sep-81 

07-Jan-84 
12 0.5 - -

- 7.5 12 4.5 

SUBTOTAL - Soc. Sci: 

-

-

-
-

12.5 
24 
0 

36.5 

12.5 
24 
0 

36.5 

0 
0 
0 
0 

Animal Prod Spec Cook, R. 22-Jul-t.2 31-Dec-85 - - 1 12 12 12 4.5 41.5 37 4.5 

Agric Economist Patrick, N. 20-Mar.82 
Gillard-Byers,TOI-Jun-84 

20-Apr-84 
31-Dec-85 

-

-

-

-

5 
-

12 
-

8 
2.5 

-
12 4.5 

25 
19 

25 
14.5 

0 
4.5 

SUBTOTAL - Agric. Econ: 44 39.5 4.5 

Agronomist Gingrich, J. 12-May-82 
Woldetatios, T.01-Jun-84 

11-May-84 
14-Aug-85 -

-

-

3 
-

12 9 
2.5 

-

12 
24 

14.5 
24 

14.5 
0 
0 

SUBTOTAL - Agronomist: 38.5 38.5 0 

Vehi% ,eMaint Off Cenidoza, A. 26-Sp-82 14-Aug-85 - - - 10.5 12 12 34.5 34.5 0 

Land-Water Spec Arya, L. 02-Sep-83 14-Aug-85 - - - - 11.5 12 23.5 23.5 0 

SUBTOTAL - Field Staff Prof: 540 531 9 

Research Assoc Michael, B. 
(Unfilled) 

27-Sep-82 
O1-Sep-a4 

26-Sep-84 
14-Aug-85 

- -

-

- 10.5 
-

12 
-

1.5 
6 -

24 
6 

22.5 
0 

1.5 
6 

SUBTOIAL - Research Associate: 30 22.5 7.5 

Deputy Admin Off Higgins, S. O-May-81 14-Aug-85 1.5 8.6 11.6 L2 9 - 42.7 42.7 0 

Sr. Secretaries (Various) (Various) (Various) 2.4 3.2 7 7.6 20.2 20.2 0 

SUBTOTAL-Field Staff Non-Prof: 92.9 85.4 7.5 
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APPENDIX D - PART 2 CONTINUED 

Name Start Completion PERSON MONTHS/PROJECT YEAk TOTAL TOTAL BALANCE 
Position THRU 6REMAINING2 Yr 3 Yr 4 Yr 5 Yr 6 Yr 7Date Date Yr 1 YrTitle 

Home Office: 

Coordinator Henson, J. 
Noel, J. 

Deputy Coordinator Noel, J. 
Henson, J. 

Smith, G. 

Trainee Advisor Grathwol, E. 

15-Aug-79 
01-Jul-84 
15-Aug-79 
01-Jul-84 
20-May-84 
01-Nov-80 

30-Jun-84 
31-Dec-85 
30-Jun-84 
14-Aug-85 
31-Dec-85 
31-Jan-84 

7 
-

6 
-

-

-

6.4 
-

6.4 
-

-

2.2 

7.1 
-

7.1 
-

-
1.8 

7.3 
-

6.8 
-
-

1.8 

5.5 
1.3 
6.8 
0.2 
2 

0.8 

-

7 1.8 
-

1.5 
4.8 2.5 

-

33.3 
10.1 
33.1 
1.7 
9.3 
6.6 

33.3 
8.3 
33.1 
1.7 
6.8 
6.6 

0 
1.8 
0 
0 

2.5 
0 

SUBTOTAL-Home Off Prof; 94.1 89.8 4.3 

Secretary (Various) 15-Aug-79 31-Dec-85 12 12 12 12 12 12 4.5 76.5 72 4.5 

Purch/Time-Slip (Various) 15-Aug-79 31-Dec-85 Z.Z 0.1 0.2 8.1 8 18 4.!. 41.1 36.6 4.5 

SUBTOTAL-Home Off Non-Prof: 117.6 108.6 9 

TOTAL HOME OFFICE PERS-MONTHS: Z11.7 198.4 13.3 

GRAND TOTAL PERSON-MONTHS 844.6 814,8 29.8 
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APPENDIX D - PART 3 

WSARP PERSONNEL SUMMARY - SEPTEKVER 1985 - FROM PERSONNEL OFFICER MR. SALAH HAG ARABI 

NAME POSITION DISCIPLINE STATION/POST 

TECHNICIANS 

Ahmed Kheir El Seed Technician Agronomy Kadugli 

Bakheit Adam Azrak Technician Ag. Economics Kadugli Leaving for training in US 

Adam Mohamed Ali Technician Animal Nutrition Kadugli 

Adil Mamon Humeida Technician Agronomy Kadugli 

Ahmed Salah Ambadi Technician Range Kadugli Will be leaving Project 
Berima Babiker Azrak Technician Forestry Kadugli 
Ali Manaa Modir Technician Forestry Kadugli 

Ahmed Hashim Ahmed Technician Animal Production Kadugli 
Mohamed Suliman Hamid Asst. Technician Animal Production Kadugli 

Mohamed Hamad El Nil Mohamed Asst. Technician Animal Production Kadugli 

Khamis Ahmed Ali Asst. Technician Kadugli 
Gabir Abdalla Kuku Asst. Technician Kadugli 

Ali Sheikh El Din Fadul Asst. Technician Range Kadugli 

Ahmed Ismael A/Rahim Asst. Technician Animal Production Kadugli 
Mubarak Arbab Gibril Asst. Technician Agronomy Kadugli 

Monsour Mamoun Asst. Technician Animal Production Kadugli 

Hazeldin Kuku Tiya Asst. Technician Agronomy Kadugli 

Abdalla Fadul El Mula Asst. Technician Animal Production Kadugli 

Hamid Ibrahim El Riah Kadugli 

Ahmed Ali Ahmed Kadugli 

Hilal Tirab El Fadul Kadugli Acting Admin. Officer 

Monsour Khalifa Monsour Technician Agronomy El Obeid 

El Dirdiri El Tom El Tahir Technician Soils El Obeid 

Abdel Aziz Ahmed Ibrahim Senior Technician El Obeid Acting Assoc. Admin. Officer 

Mobamed Abu El Gasim Hamid Asst. Technician Horticulture El Obeid 
Osman Hassan Mohamed Asst. Technician E] Obeid 

Ibrahim Abdalla Asst. Technician El Obeid 
Mohamed Ibrahim Suwar Asst. Technician Soils El Obeid 
Mohamed Ahmed Abu Lasik Asst. lechnician El Obeid Acting Purchasing Officer 
Salah Bokur Ali Asst. Technician Entomology El Obeid 

Azari Mekki El Mahi Asst. Technician Horticulture El Obeid 
Abdelmoniem Hamad Tamin Asst. Technician El Obeid Acting Farm Manager 
Suliman Abdalla Asst. Technician El Obeid 

ADMINISTRATORS
 

Osman Abdalla Mohamed A/Dir. Administ. Khartoum To head Project Support Unit 

Yousif Mohamed Taha A/Dir. Finance Khartoum (HQ) To move to El Obeid 
Salah Hag Arabi A/Dir. Personnel Khartoum (HQ) To move to El Obeid 

Abas Hassan El Nour A/Dir. Purchasing Khartoum To stay with PSU 

Sid Gasim El Said Inspector HQ Khartoum (HQ) Leaving the Project 

Mohamed Yousif Bakri Inspector of Accts. Khartoum (HQ) To move to El Obeid
 

Khalid Hassan Osman Inspector of Stores Khartoum To stay with PSU 
Mekki Mohamed Al Eid Librarian El Obid 
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APPENDIX D - PART 3 - continued 

WSARP PERSONNEL SUMMARY - SEPTEMBER 1985 - FROM PERSONNEL OFFICER MR. SALAH HAG ARABI 

NAME 
CLERKS 

POSITION DISCIPLINE STATION/POST COMMENTS 

Abdel Gadir Osman Hussein 

Valery Alexander Onyalla 

El Amin Harnad El Nil 

Mohamed Yacoub Bor:om 
Yousif : hamed So i-n 

Mohasin 'it.iiwm A ed 

Musa Abdelgilwt Musa 

Ahmed Musa Idris 

Ibrahim Galal Eldin 

Ismael Mohamed Kheir 

Um El Hassan Ali Modu 

Mohali El Riya El Faki 

Clerk 

Head Clerk 

Head Clerk 

Head Staff Clerk 

Head Staff Clerk 

Secretary 

Storekeeper 

Asst. Storekeeper 

Head Staff Clerk 

Storekeeper 

Clerk 

Storekeeper 

Khartoum (HQ) 

Khartoum (HQ) 

Khartoum (HQ) 

Khartoum (HQ) 

Khartoum (HQ) 

Khartoum (HQ) 

Khartoum (HQ) 

Kadugli 

Kadugli 

Kadugli 

El Obeid 

El Obeid 

ACCOUNTANTS 

Mukhtasim Ahmed Ibrahim 
Mustafa Sadig 

Abdel Aziz Ismael Ahmed 

Mohamed Adam Gabir 

Mahmoud Ibrahim Mohamed 

Abu Elgasim Abdelhai 

Head Accountant 
Senior Accountant 

Cashier 

Head Accountant 

Senior Accountant 

Senior Accountant 

Khartoum (HQ) 

Khartoum (HQ) 

Kadugli 

Kadugli 

Kadugli 

El Obeid 

RADIO OPERATORS 

Hassan Osman Said 

Adam Dein El Hasha 

Mohamed Adam Ismael 

Radio Operators 

Radio Operators 

Radio Operators 

Khartoum (HQ) 

Kadugli 

El Obeid 

Acting Librarian 

LABORERS/MECHANICS 

Laborers 

Laborers 

Field Laborers 

Laborers 

Field Laborers 

25 

71 

43 

17 

61 

Khartoum (HQ) 

Kadugli 

Kadugli 

El Obeid 

El Obeid 
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APPENDIX E TRAINING SUMMARY
 

WSARP TRAINEE SUMMARY - 1 AUGUST 1985 Total funds re­
quired post CID 

Univ Project Proj. Est. Comments: contract to com-
Degree Name Start Date Completion plate training 

MS Babiker Ibrahim WSU Jan-83 Jan-85 Coopleted on schedule so 
MS Sid Ahmed Beteik WSU Oct-83 Jan-86 Budgeted to Jan 86 (see I below) 0 
MS Abdel Gadir Ageeb WSU Jun-83 Jan-86 On schedule 0 

MS Mahmoud Mekki WSU/Miss Jun-83 Jun-86 Awaiting confirmation fm UM (see 2 bel $11,675 
MS Ibrahim Daw El Madina Cal/River Jan-83 Jul-85 Completed; returns to Sudan in Sept. 0 
MS Ibrahim El Dukheri WSU Sep-84 Dec-86 Requires extra semester (see 3 below) $22,680 
MS Mekki A. L. Omer WSU Jun-81 Jun-84 Completed MS on schedule 0 
MS Faroug El Hadi WSU Jun-81 Jun-84 Completed MS on schedule 0 

PhD Mustafa Rahma USU - - Training terminated (see 4 below) 0 

PhD Ahmed El Wakeel USU Sep-82 Jun-86 Talk to advisor Doug Johnson $11,054 
PhD El Tigani El Amin WSU Jun-el Jun-86 Requires extra semester (see 5 below) $13,304 
PhD Hassan El Awad Cal/River Jul-82 Sep-84 Completed on schedule 0 
PhD Gadelkarim Madibo Cal/River Jul-82 Dec-85 Extra semester required (see 7 below) 0 

PhD Mekki A. L. Omer WSU Sep-84 Jun-87 On schedule $38,413 

PhD Faroug El Hadi OSU Jan-84 Aug-87 	 Maj. of research now to be in US, $37,839
 

Sudan; on schedule, otherwise
 

TOTAL EST. EXPENDITURES 1/1/86 TO COMP $134,965
 

1. Sid Ahmed Beteik Has experienced difficulties with re­

(Sidahmed Hassan search/thesis preparation; has re-
Sidahmed) 	 ceived additional assistance; will
 

finish as lst projected.
 
2. Mahmoud Mekki Experienced academic difficulties with
 

req. statistics course which also neg­
atively affected thesis. i addtl. sem­
ester or portion required.
 

3. Ibrahim El Dukheri Make up of language/coursework defic.
 
and effectively combining extension/
 
economics requires addtl. semester.
 

4. Mustafa Rahma PhD program terminated due to pro­
longed project absence/rejection of 
thesis research by USU after repeated 
efforts to contact/work with student.
 

5. Ahmed El Wakeel El Wakeel was stranded in Sudan after
 

coup; June '86 completion date required.
 

6. El Tigani El Amin Also stranded in Sudan by coup; also
 

needs extension of 1 semester as per
 
advisor's letter.
 

7. Gadelkarim Madibo Severe health problems (eyes) have slowed
 
progress past yr; revision to Dec. 85
 

required.
 

El
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APPENDIX F
 

LIST OF SHORT TERM ADVISORS
 

ADVISOR 


1. 	Dr. Anthony Hall, 


Professor 

Plant Physiology 

University of CA
 
Riverside
 

2. 	Dr. Don Dwyer, 

Department of 

Range Management, 

Utah State Univ. 


3. 	Mr. Lynn McDonald, 

Agronomist, 

Wash. State Univ. 


4. 	Mr. Michael 

Mannion, 

Maintenance
 
Officer
 

5. 	Dr. James Maguire, 

Professor of 

Agronomy and Soils, 

Wash. State Univ. 


6. 	Ms. Genevieve 

Smith, 

Deputy Project 

Coordinator, 

Wash. State Univ.
 

7. 	Dr. Phil 

Wandschneider, 

Associate Professor 

of Agricultural
 
Econmics,
 
Wash. State Univ.
 

8. 	Dr. Bill Symons, 

Associate 

Professor 

of Agricultural
 
Engineering,
 
Wash. State Univ.
 

DATES 


9-23 to 

10-10-84 


9-13 to 

9-29-84 


11-20-84 


7-9 to 

11-20-84 


11-10 to 

6-2-84 


3-15 to 

4-15-85 


3-30 to 

7-26-85 


6-5 to 

6-16-85 


7-1 to 

8-15-85 


PRIMARY/
 
PURPOSE OF CONTRIBUTING
 
CONSULTANCY SPONSOR/S
 

Review Cowpea Research Dry bean
 

and Production Practices Cowpea
 

in El Obeid and Kadugli CRSP
 

Review of Range-Livestock WSARP
 

Program and Monitor Ph.D.
 
graduate student from
 

Utah State
 

Consultant for the Pro- WSARP
 

duction and Performance
 
Evaluation of Hybrid
 
Sorghum (Hageen Dura)
 

Facilities Maintenance WSARP
 

and Operations Officer
 

Production Processing Wash.
 

and Storage of Seed State
 

with National Seed Univ.
 

Administration and WSARP
 

Assist in the Transition Wash.
 

of Administrative Acti- State
 

vities in Khartoum Univ./CID
 
WID/WSARP
 

To Assist in the Review Wash.
 

of the Economics of Water State
 

Resource Management Univ.
 

Advisor on Assembly, WSARP
 

Operation and maintenance
 

of WSARP Farm Machinery
 

Fl
 



9. Mr. Mark Speece, 7-3 to To Assist WSARP in the WSARP 

Market Economist, 8-15-85 Collection and Analysis 
Wash. State Univ. of Marketing and Other 

Economic Data 

10. Dr. Brent Cluff, 7-4 to Review Water Conservation Univ. of 

Professor, 7-12-85 Practices Arizona 

Univ. of Arizona 

11. Dr. Thomas Trail, 6-9 to Analysis and Recommend- WSARP 

Professor of 8-4-85 ations for Technology 
Adult & Cont. Dissemination/Extension 
Education and 
Cooperative Extension, 
Wash. State Univ. 

F2
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EQUIPMENT AND COMMODITY SCHEDULE
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FINAL PROCUREMENT SCHEDULE
 
15 Aug. to 31 December 1985 

Vans Maint. SpareScientif. EqupAV/Training Suppl. Farm Suppl. Libr. 

Final Procurement Items 
AA CD 

Finalize Orders Place To Shipping/ Shipping Time Shipping Time
 
Obtain Waivers Orders Forwarding Agent to Sudan to Stations
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APPENDIX H 

LIST OF WSARP PUBLICATIONS 

Number Authors/Editor(s) Title Date 

1 Henson/Noel WSARP General Outline of Early 

Planning and Implementation 

Requirements 

1979 

2 Henson/Noel Scope of Work for Initial 

WSARP Activities 

1980 

3 Dwyer Consultant Report on 

Range-Livestock 

1980 

4 Henson/Noel First Annual Report 1980 

5 Henson/Noel Summary of WSARP Planning 
Meeting of October-November 
1980 Including Consultants 
Reports 

1980 

6 Ahmed, Dinar, 
Geneif, Riley, 

Elhussein 

The Horticultural Resources of 

the Kordofan Region of Sudan 

1982 

7 Henson/Noel Second Annual Report 1981 

8 Meinhart Consultant's Report on 
Research Station Development 

1980 

9 Wilson Consultant's Report on 
Livestock Production 

1981 

10 Bunderson Annual Report on Range 
Research 

1981 

11 Araujo WSARP Social Perspectives on 

Agricultural Research and 
the Southern Kordofan, Sudan: 

Systems of Agricultural 

Production Among the Nuba 

1981 

12 Dwyer Consulting Report on Range 

Research 

1981 

Henson/Noel Work Plan, Volume I: General 

Research Program and Plans 

Oct. 

1982 

14 Henson/Noel Work Plan, Volume II: Project 

History and Functional 

Structure 

Oct. 

1982 

HI 



LIST OF WSARP PUBLICATIONS - CONTINUED
 

Number Autlors/Editor(s) 

15 Henson/Noel 

16 Maguire 

17 Krezdorn 

18 Riley 

19 Henson/Noel 

20 Riley 

21 Nunn 

22 Riley 

23 Cook, Bunderson 

Fadlalla, 

Henson 

24 Gingrich, Elseed, 

Kenani, Bunderson 

25 Teitelbaum 

26 Arya 

27 Obeidalla, 

Riley 

Title Date 

Work Plan, Volume III: Oct. 

Research Plan for the Kadugli 1982 

Research Station 

Review of Seed Program in Oct. 

Sudan 1983 

Report of Visit to Sudan to Oct. 
Review Fruit Tree Research 1983 

Program and Related Factors 

Work Plan, Volume IV: Initial Aug. 

Research Proposals - Kadugli 1983 

Research Station 

Fourth Annual Report Aug. 

1983 

A Summary of the Darfur and Apr. 

Kordofan Planning Workshops 1983 

Report of Visit to Sudan to Feb. 

Review the Organization and 1983 

Development of Research 
Support for the WSARP 

Experimental Station 

Research Program for the May 
Kordofan Region 1984-85 1984 

Application of Farming Systems Nov. 

Research and Development to an 1983 

Extensive, Sedentary Livestock 

Production System in Southern 

Kordofan, Sudan 

Kadugli Agronomy Research 1983 Apr. 
1984 

Social Science Report Aug. 

2/82 to 3/83 1984 

Gum Arabic as an Evaporation Apr. 

Retardant and its Effect on 1984 

Sorghum Seedling Growth and 
Establishment in Goz Sands 

Development of the Sept. 

Horticultural Potential of 1984 

Kordofan Region of Sudan 
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LIST OF WSARP PUBLICATIONS - CONTINUED
 

Number Authors/Editor(s) 

28 Patrick 

29 Cook, Bunderson 

Fadlalla 

30 Patrick and 

Abu Sabah 

31 Dwyer 

32 Winch 

33 Noel/Henson 

34 McDonald 

35 Arya 

36 Riley 

37 Riley 

38 Riley 

39 Noel/Henson 

Title Date 

Adoption of a New Technology Sept. 

and Problems Encountered in a 1984 

Nuba Mountain Village 

Range/Livestock Research Aug. 

Activities 1982-83 1984 

The Sedentary Production Oct. 

System in the Nuba Mountains 1984 

Area 

Consulting Report: Oct. 

Range/Livestock Research 1984 

Review and Recommendations 

Farming Systems Research: Dec. 

Its Strengths and Weaknesses 1984 

and the Need to Link Farm 

Research to Macro-Economic 

Circumstances 

Fifth Annual Report Nov. 
1984 

Hybrid Sorghum Production in Jan. 

the Sudan 1985 

Soil and Water Management and Feb. 

Conservation Program, North 1984 

Kordofan 

Research Program for the May 

Kordofan Region: 1985-1986 1985 

Increasing Crop Productivity June 

of Western Sudan - Results of 1985 

Selected Agronomic Trials 

Recommended Water Conservation/ Aug. 

Utilization Interventions and 1985 

Research Directions in Kordo­

fan Region of Western Sudan 

Sixth Annual Report Oct. 
1985 
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LIST OF WSARP PUBLICATIONS - CONTINUED
 

NuWb Authors/Editor(s) 


40 Arya 


41 Cook 

42 Woldetatios 

43 Cook, Fadlalla, 

Bunderson 

44 Riley 

45 Arya 

46 Hall 

47 Cluff 

48 Bunderson 

Title Date 

Soil and Water Management/ 

Conservation Research in the 

Kordofan Region of Sudan: 

Report on Research Activities 

and Results for the 1984-85 

Season 

Oct. 

1985 

WSARP 1984-85 Research Program 

Results - Vol. I. Summary of 

Kadugli Sedentary and Trans­

humant Research Program Results 

Oct. 

1985 

WSARP 1985-85 Research Pro-

gram Results - Vol. II. Sed-

entary Production System 

Research Program Results 

Kadugli Station 

In 

Press 

WSARP 1985-85 Research Pro-

gram Results - Vol. III. 
Transhumant Production System 

Research Program Results, 

Kadugli Station 

In 

Press 

Final Report of Senior Advisor 

to the Director Genpral/ARC 

In 

Press 

Some Aspects of Moisture De-

pletion anA Conservation in 

Goz Sands and Their Implica­

tions for Improving Agronomic 

Practices and Land Use 

In 

Press 

The Role of Cowpeas in Agri-

cutural Production Systems 

in Western Sudan 

In 

Press 

El Obeid Water Supply/Water 

Harvesting Potential in 

Western Sudan 

Oct. 
1985 

Final Report: Range-Livestock 

Research Results, 1984-85 

In 

Press 
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LIST OF WSARP PUBLICATIONS - CONTINUED 

Number Authors/Editor(s) Title Date 

49 Speece Agricultural Marketing 

Structures and Marketing Con-

straints in Kordofan, Sudan: 

Recoimendations for WSARP 

Research and Implementation 

In 

Press 

50 Trail Extension Short-term Advisor 

Final Report: 1. Strengthen-

ing Research/Extension Link­

ages in Kordofan Region and 

II. Extension in Darfur Region 

In 

Press 

H5
 



APPENDIX I 

BUDGET/FINANCE SUMMARY 

1 

3 

4 

WSARP TECHNICAL ASSISTANCE BUDGET 

CID/TRUST FUND SUMMARY 

GOS 

CONSTRUCTION BUDGET SUMMARY 



----------------------------------------------------------------------------------------------

APPENDIX I - PART 1
 

ASU Excenditures ThrOucn SEFT. 7:.., "iL 971:::f. TROUGH JULr :i, 
:Pro;ections Throu.2h Dec. :1: E FE),:ED ENCLMBRANCEE TOTAL TOTAL PALANCE 

, Salaries TO 4/--6 SEPT. 25 EXFEND & ENC LOP (7, (THRU 7: 
US ersonnei -- - --- ­
i,Hoe Cfice Professionai 
a.Coordinator
 
b.Assoc, Coordinator
 

I.A,. Subtotal 282,179 291.1 
 8,9
 

2.Home 04;,ce Nonorciessicr.i
 
a. scretsrv
 
b,Hcuriv (Purch/Poucn, etc.;
 

..A.2. Suototal IVI., 101.984 
 107.9 5.?
 

3. Field Staff Professional 
a.Deouty Proj Dir'COP
 
b.Advisor to Dir. General
 
c,Chei Adoin. Oii::er
 
,.Project Ennineer
 
e.Range Soeciaiist
 
;.Livestock Soeciaiist
 
a.Aari c Itural Economi s: 
h, So~i/Water Use 3oecia;:s7
 

'ricrtr on :ys. k-rro Is
 
:,
0cio-Econonist
 

M,
a:ntenance Officer
 
I.A.3. Subtotal 1529,252 	 1529.288 Ib5,0 
 155.7
 

4. Field Staif Nonorofessionsi
 
a.Admin, Assistant
 
b.Research Associates
 
c.Senior Secretaries
 

I.A.4, Subtotal 226,o02 226.602 
 242.8 16.2 
[.A. SUBTOTAL 2140.053 0.000 2140,053 2326.8 186.7 

B.Host Country Salaries Muot inTech
 
Asst: 	See haster Budoet)
 

WSU SUBTOTAL 1. 2140,053 2140.053 136.7
0.000 2326.8 

OTHER CIDO 220.564 0.000 220.564 109.0 -111.6
SUBTOTAL 1. 


TOTAL 1.SALARIES 2360.617 0.000 2360.617 2435.8 75.2
 

#*COP Salary was projected inWSU-LOP (throuch Year 7): but exended
 
directly by CiD: TOTAL I.SALARIES reflects correct overall baiance,
 

IiY
 

http:Throu.2h


--------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

IS.Shorr-term 4dv:scrs 
;::20eneo 

Thru 9/3,55 
Encuzbrances 

SEPT. 85 
,otai

Exceno Enc 
Total 

LOP (7, 
ia1anre 
Thru 7 

Ai.Vi27In U,Sb, 

Se_: invrs t!6 t-/4 no ea; 
. international 
1.Facil Maint (9 mo) 

2RRance Livestock(U mo/vr)(DNver; 
3.Extension/Training (2mo) 
4,Water Manapenent/Harvestino Uino; 
5. Inventorv/Stores(6 mo-vr5, ILaROcoue) 
b.Station revelooment Soeciaiist 11.5 moi 
7.Adminiatration (1 ir/vr: 
8.Librar'/InforA (I:ao, 
9. Scio-Econ/Market:no 1.5 no; 

.FS Croo noec(1 io; 
I1,Sci.Eouio.Soecialist (1.5 moa 
12, Farn ECuio.SDecialist I no) 
11, Evaluation i.@,75 no Yr ai 

.1., SU2TOTAL 
'"SU SUBTOTAL 1!. 67.313 67,313 

118,4 
124.6 

[18.4 
57. 

OTHER CID SUBTOTAL If, 15,560 15,56% 7. 21.7 

TOTAL II,SHORT TERM ADVISORS j2.873 0000 62,873 161,9 9,0 

4. r .ceneiits 
A. Home ffice

b.Field Staff 


C.Short-term Advisors (On-Camousi 

D.Short-term Advisors (Field) 


WSU SUBTOTAL I1. 

OTHER CID SUBTOTAL Il. 


TOTAL III. FRINGE BENEFITS 


h6.46-3 

37,82 


(Incl inA) 

t!ncl in B) 


404,345 


48.670 


453,015 

,4N"74.5
337.82 8,4 

.0
485 

(Inrl inA) 
Incl inB) 

404.345 

48.O70 
460,9 

33.2 
56,6 

-15,5 

0.000 453.615 494.1 41.1 

iV.indirect Costs and G&A
 
A.WSU On-camous 

B.WSU Off-camous 


IV.A.& B.SUBTOTAL 


C.Particioant Training Long-term 


0.Participant Training Sht-term 

IV.C.& D.SUBTOTAL 


IV.A-D WSU IDC SUBTOTAL 

E.Other Universities IDC 


IV.A-E. IDC WSU & OTHER U SUBTO 

F.CID 6 & A 


TOTAL IV.IDC AND 6 & A 


503.024 
1523.709 

2026.733 0,000 

503,024 
1523.709 

2026.733 

469.1 
1914,9 

2384,0 

-33.9 
391.2 

357.3 

(Inci above) (Incl above) 25.2 25.2 

(Incl above) 

(Incl above) 
2026.733 

68.805 
2095.579 
981.799 

3077.337 

0.000 

0.000 

0.000 

(Ind above) 

2026.733 
68.805 

2095.538 
9e1.799 
3077,337 

26.9 

52.1 
2436.1 

45.4 
2481.5 
1071,9 
3553.4 

26.9 

52.1 
409.4 
-23.4 
386.0 
90.1 

476.1 
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v, :rae± and Transoortation 
A. Travel Within tne US 

qoen-eoe cumbrances 
Thru 9/3v;E- SEPT. 85 

- -

total 
-oend n Enc 

-

Total 
LOP (7) 

-

'alan:e 
iThru 7! 

-

1.Field Staff 
. LID Piannino 

i entationRecru,.tment 
a.Field Staff Lono-terc 
b.Field Staff Short-rere 

V.A,3. Subto-ai 

4,Short-term Advisors 
J. Cooroinator & Etaff 

V.4. SUBTOTAL F-CAPUS 
VA. SUiBTOTAL LN-CANPUS 

Y.4. SiUBTTL 
B. !:ernational Travel 

4 ,24S 
12.354 
5.L 0.000 

46.845 
12.354 
59.199 

55.2 
15.6 
70.2 

8.4 
3.2 

11,6 

Predeoarture and "'isceii, 
3.Field Staff LT 
b.Field Staff ST 
c.Coordinators 

4...Suoto ai 

Fiel. Staff 
a.Field Staff Prof toifr oosE 
c.RAs to/from oost 
c.R&R 
C.HoMe Leave 
e.Energency 
f.Conferences 

V.8,2, Subtotal 

7,Coordinator 1 Staff 
4.Field Admin Travel 

a.Project Director/DG ARC 
b. Deo Dir (Chief of Party) 

V.B.4. Subtotal 

5.Short Term Advisors 
6.Excess Baggaae 

V.B. SUBTOTAL OFF-CAMPUS 
V.B. SUBTOTAL ON-CAMPUS 

V.B. SUBTOTAL 

245.723 
64.979 

310.702 0.000 

245,723 
64.979 

.310.702 

315.3 
56.6 

371.9 

69.6 
-8.4 
61.2 

C.Travel Within Sudan 

D. Transport of Personal Effects 
I.Household Effects-Surface 
2.Househld Effects-Air (Incls V.0.1) 
3.Consumables 

36.060 36.060 49.9 13.8 

4.Vehicle 
V.D. SUBTOTAL 215.152 215.152 333.9 110.7 

E.Storaae of Household Effects 31,567 31.567 44.5 12.9 

SUBTOTAL V.OFF-CAMPUS 
SUBTOTAL V.ON-CAMPUS 

WSU SUBTOTAL V. 
OTHER CID SUBTOTAL V. 

575.347 
77.333 

652.680 
9.909 

0.000 

0.000 

575.347 
77.333 

652.680 
9.909 

798.8 
72.2 

871.0 
13.2 

223.5 
-5.1 

218.3 
3.3 

TOTAL V.TRAVEL/TRANSPORTATION 662.589 662.589 884.2 221.6 
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-----------------------------------------------------------------------

ai wanaes 
F.
2sr f-itferentil 


sa 2!ry 

A;, Ee:srate Maint. 

.u::iE!ientarv Pc;t Allowance 

,cst .lilowance ICost of Liviro) 


. barters 
1, housing 
2.Utilities
 
3. Securltv 

v,.SUBTOTAL 


E,Educaticn, including travel 


Temocrarv Lodging 

Per Diem
 
Sithin US
 
a. Field Staff 
b.CID Planning/Monitorno
 
c.Orientation/Recruitment
 
i)Fi2ld Staff Lono-term
 
2)Field Staff Shcrt-term
 

VI,G,.I~c, sucttotal
 

:, Shcrt-teri Advisors L
 
e. 'lordinator and Staf;
 

YI.,1. Subtotal 
international 
a, Field Staff 
1)US Field Staff to/ir Prst
 
2)RA's to/ir Post
 
j)R & R
 
4!home Leave
 
5)Emeroencv
 
6)Conferences tUS/Sudanese)
 

VI.6.2.a. subtotal
 

b.Coordinator and Staff
 
c.Administrative Travel
 
1)Proj Dir/Dir Gen ARC
 
2)DeP Dir (COP)
 

VI.6.2.c. subtotal
 
d.Sht-term Advisors
 

YI.6.2. Subtotal
 
VI.S. SUBTOTAL OFF-CAMPUS 

VI.G. SUBTOTAL ON-CAMPUS 


VY.6. SUBTOTAL 


SUBTOTAL VI. OFF-CAMPUS 

SUBTOTAL VI. ON-CAMPUS 


WSU SUBTOTAL VI, 

OTHER CID SUBTOTAL VI. 


TOTAL VI. ALLOWANCES 


Exoenoea Encumbrances Tota: 
Thru 9.30,B5 SEPT. E5 Exoend 'Enc 
-------.--- ---.-- --..--


480.48Ot 37,. 
15, )05
 
3.289 3.289 


34.211 34.211 


144.619 144.610, 


149.227 149,227 


8,610 8,610 


74.467 74,467 

46.525 
 46.525 

120.992 0.000 120.992 


766.908 
 751.903 

46.525 
 46.525 


813.433 0.000 79B.428 

31.424 31,424 


844.857 0.000 829.852 


Total 
LOP t;I 


--.---


323.2 

3.3 

53.7 


0i4.6 


194,3 


11.6 


121.7 

57.5 


179.2 


903.0 

57.5 


960.5 


31.4 


991.9 


qiance
 
(Thru 7!
 

4b.T 

.0
 
19.5
 

(
 

35,1
 

3.0
 

47.2
 
11.0
 
58.2
 

151.1
 
11.0
 

162.1
 

.0
 

162.0
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------------------------------------------------------------------------

Exoeneea Encumbrances Totai Totai aian:e 
vi. Otner Direct Cos:s Thru 9i'0/85 SEPT. E5 Exceno & Enc LOP (7) Thru 7) 

A.Local LeasesiRent ........ 
.'iffce Rent 

2.Proj Dir House Fen: 
3.Suest House Rental 

VII.A. SUBTOTAL 
F,Utilities for Leased Facilities 
C.Security 
2 Office Suocort/Suoolies 

I. In US 
inSudan 

V!I.D, SUBTOTALE, Communications 

. :n US 
a.Postage, Teex. ,none 
b.Ccurier/Hail Freich 

VII.E.I. Subtotal 
2in Suar 

a.Postage, T-e:, Phone 
b.CourieriMail Freioht 

VII.E.2. Subtctal 

Y!IE. SUBTOTAL 
F.Librarv 'aterials 

S. eoorts/Puolications 
H.insurance 

1. Liability W3U 
2.Medical Evacuation 
3,WSU Titled Vehicles 
4,Airoiane Liability 
5.DBA (Projected-WSU;Paid-CIO) 

VII.H. SUBTOTAL 
I.Comouter and Librarv Services 
J.Orient, Language, Predepart 
K.Maintenance 

1.CID Housina/Gen Maintenance 
2.Office/Guesthouse Maintenance 

VII.K. SUBTOTAL 
L.CID House Generator Fuel 
M.CID Adv Planning Mtos 
N.Fuel Contingency 
0.Other Direct Costs 

VII. SUBTOTAL OFF-CAMPUS 419.454 419.454 527.1 107.6 
VII. SUBTOTAL ON-CAMPUS 46.552 46.552 84.0 37.4 

WSU SUBTOTAL VII. 466.006 0.000 466,006 611.1 145.1 
OTHER CID SUBTOTAL VII. 81.533 81.533 66.3 -15.2 

TOTAL VII. OTHER DIRECT COSTS 547.539 0.000 547.539 677.4 129.9 
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------------------------------------------------------------------------

illi, E1UI ....T,VE:i.CL;S. ,IATER.LE. E1oen1oa Encua):ranc tal T tal Baance 
SL'PLESE;/r0..5 Thru SEFT, 95 Exoend h Enc LOP J1) (Thru 

1.'ercie P'urcrase 
a.F'ick:-uos 
D, ian 
c. Sedans 
d.Lorries 
e. eavv Fmucment 

1'.i!., !,Subtotal 98,040 529, i41 009,053 20.0 
2 !eh:cleScires 421.255 31,251 253. 1*6 308.864 55.8 

VIii, SUBT0TL 
B.Tra:tcrz! Tractor Equioner 

q10,295 31,251 
216.460 i.619 

842.146 
2428.0E7 

917,917 
231.V48 

75,E 
3.3 

C.:an-tractor Farn Eouioient 
D.Maint/Shoo Yehic.'Far/iFacit. 

2,042 
1l.16 

2.842 
90.058 13.227 

32.192 
127.061 

30.! 
13, 

E.Researcn/S.-enni'ic Eauionent 
1.Ecuinent '06FE:32E1 
2.Psearcr Suooiles 

351,740 
24.8!9 

33243 
15.431 

365,583 
250.250 

424929 
195.061 

39,4 
-55.2 

ViII.. SUBTOTAL 
F.Soecial Lab. Libr, Gfiice Furn 

586-559 
51.672 

49.274 
l.2 

6351833 
67920 

620.050 
119.417 

-15.0 
51.5 

, Trw In.iri. Liaison Eoujn 4,433 ,4 10,767 29,620 18.9 
H. r ci onera 
i, Lo.iCatIno Eou onent 
i, voer:tsrsiOf:ce Ecu:::met 

Generat8r 
L.Radics 
M. Station Utii-tv Scares 

.250 
45,1-2 
53,912 
3.A4,56 
44.00 
6.T48 

,302 

9,2.0 
45 
55.221 
34,85, 
44. 100 
36,348 

19,250 
06275,3 

21,7-
46, 04 
44,150 
32,Olu 

10.0 
, 

-34 
12.0 
,0 
1.7 

N.Household FurnishinosiEouioent 2!').248 210,248 210,452 0.2 
0,Other Miscellaneous Suoplies 
, E.:uiotent Scares 104.164 36.420 

:,0 

10.524 
10, 

152, t,202.f 
. Thru P.SUBTOTAL 

11.Addti, Station Maintenance Scares 
2324,079 

0.004 
152,512 
59.479 

2476.541 
59.42-

26 .4K 
200.000 140.5 

R.Force Account Eollars 0,00 0.000 X.0 

Vi!I,A. Thru R.SUBTOTAL 2.724,083 21i,99! 2536,074 2896.482 " ' 
S.Shisoing 

1,Totai for A.Thru P.Above 0.000 1192.015 1192.0 
2.Total for G.- R.Above 0.000 102.000 102.0 

VIII.S. SUBTOTAL 999.375 0.364 999.739 1294.015 294.3 

SUBTOTAL ) $500 (No IDC} 1293.862 1293.862 
SUBTOTAL ( $500 (I0C @ 26,5X5 2029.596 2029.596 

WSU SUBTOTAL VIII, 3323.458 3323.458 
OTHER CID SUBTOTAL VIII. 0.351 0.351 

TOTAL Vill. EQUIPIVEHCLINTLSISUPPLS 3323.809 212.355 3323.809 4190.500 866.7 
(Variable ICso est. that 50X 
of totals have IC@ 26.5X) 
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----------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------

E:::ender Encumbrances Tota! Total Balance
 
Thru 9i30/85 SEPT. 85 E:toend &Enc LOP (7) (ihru 7:
 

IX.FATICiF'ANT TRAINING/WRKSHEPS 
A.Lona-teri Trainees .. 5:b, 3 

B.Short-term Trainino/Workchoos 15 ,5 I59..
 

TOTAL IX,(WSU ONLY) 513.650 ''ii 513.650 7105.8 19,2 
PARTICIPANT TRAINNG/WORKEHIFS 

Exoenoed Encumbrances Totai To-al Wanca 
Thru /30I85 SEPT. 85 E::oand & Eric LOP (7) Thu 7) 

X,Architecture and Engineerino ........ 
Wcui S;:TOTAL:A_ X.,J BT i( 

"IDSuB :r . 10:5?.bb- 3659. 668 346aBT46.LX,7
 
TOTAL X.A & E 3059.668 7059.668 3406.4
 

RAIND TOTAL 14325.954 212.355 !49!0,949 17501,4(-.'1.
 

'Tozal LOP (7" = Life of Project fundino throuoh 31 December F85
 
'Balance (Thru 7)= New baiance thru Dec. 1985
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APPENDIX I - PART 2
 

CID TRUST ACCOUNT BUDGET Th,-UGII AUGUST 1985
 

Figures given in LS X 1000
 

CATEGORY *"TOTAL LOP f'C'TOTAL LOP EXPENDED BALANCE (AUGUST BALANCE (DEC. 

BUDGET (8/85) BUDGET (12/85) THRU 8/85 APPROVED BUDGET)APPROVED BUDGET) 
------------------------ ----------- ----------- ------------- ------------- -------------

Salaries: 

Secretary 111.600 125.100 106.687 4.913 18.413 

Hourly 35.000 98.000 57.111 -22.111 40.889 

Consultants 17.000 22.000 13.800 3.200 8.2 

Travel/Transportation:
 

Car Rental/Taxi/Other 10.000 10.000 7.551 2.449 2.449
 

0.268 0.732
R and R/Home Leave 1.000 1.000 0.732 


4.800 4.800 2.925 1.875 1.875
Emergency 


Sr. Admin. to U.S. 2.900 3.900 2.872 
 0.028 1.028
 

Conferences/Meetings 16.000 21.000 12.324 3.676 8.676
 

Coord./Air Charter 120.000 160.000 110.220 9.780 49.78
 

Allowances:
 

Quarters 366.000 396.000 381.298 -15.298 14.702
 

Utilities 30.000 33.000 33.079 -3.079 -0.079
 

Security 15.000 16.000 12.503 2.497 3.497
 

Maintenance 120.000 120.000 102.432 17.568 17.568
 

Temporary Lodging 25.000 30.000 14.629 10.371 15.371
 

Supplementary Post 4.000 5.000 2.870 1.130 2.13
 

Per Diem 
 60.000 60.000 77.877 -17.877 -17.877
 

Other Direct Costs
 

In-country Communication 36.500 41.500 41.502 -5.002 -0.002
 

Office Incidental 
 3.000 3.250 4.005 -1.005 -0.755
 

Reports/Duplication 1.000 1.500 0.298 0.702 1.202
 

Clearing/Shipping 140.000 165.000 163.123 -23.123 1.877
 

Vehicle Insurance 12.000 12.000 5.811 6.189 6.189
 

Conference Expenses 15.000 55.000 13.110 1.890 41.89
 

Other Direct Costs 2.000 3.000 4.261 -2.261 -1.261
 

Karplen Contract 163.200 334.200 234.901 -71.701 99.299
 

Supple. Constr. Sup. Support 34.826 53.726 2.869 31.957 50.857
 

Purchase Lorries/Busses 175.000 173.000 173.000 2.000 0
 

AID Direct Expenditures 102.000 109.000 93.071 8.929 15.929
 

Exchange Loss 31.251 31.251 31.251 0.000 0
 

Contingency 100.000 100.000 100.000 100
 

TOTAL 1754.077 2188.227 1705.648 48.429 482.579
 

Total Life of Project budget approved through August 1985
 

ftTotal Life of Project budget requested through December 1985
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APPENDIX I - PART 3
 

Governmet of .Sudan 
*The orldDankGOS BUDGET SUMMARYThe World Bank 

Quarterly Budget Summary 

March - June 1985 

BUDGET 
CPTEGORY 

PL 480 
L. CURRENCY 

G.O.S. 
L. CURRENCY 

W.B. 
L. CURRENCY 

W.B. 
F. CURRENCY 

Salaries and wages etc. 

in country 1,509,917 646,098 

Travel in country 240,202 

Goods and service 

in country 2,529,815 144,557 

Equipment & others 

Aircraft Purch.LS parts 

Aircraft Operations 

Construction CAT 

Khidir and Draige 

Non. Cont. Construction 

516,166 

407,303 

2,185,147 

1,418,108 

254,547 

817,609 

2,185,147 

381,788 

2,394,278 

141,182 

3,674,743 

2,660,155 

8,806,658 4,047,958 381,788 8,870,358 
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APPENDIX I - PART 4
 

CONSTRUCTION BUDGET SUMMARY
 

GRLE / ZIMMER : KARPLEN 
Western Sudan Agricultural Research Project 

MONTHLY PROGRESS R-EPORT 
 Date: Sept. 10,1985 (For Juse, July, Aug,1985)
 
A. CONSTRUCTION COST STATUS 
 ( LS ) EL OBEID 
 EL FASHER GHAZALA ARC HQ 
 TOTAL
 

1. Original contract amount 
 6,471,360. 
 3,006,105. 
 2,803,718. 
 426,036. 
 12,707,219.

2. Total variation orders 1,012,915. 458,116. 444,655. 19,637. 
 1,945,40)8.

3. Adjusted contract amount 
 7,484,275. 
 3,464,221. 
 3,248,373. 
 436,121. 
 14,632,990.
 
4. Total paid thru Cert # 21 
 4,330,200-
 1,951,568. 
 1,884,620. 
 385,336. 
 8,551,724.
 
3- Total remaining to be paid 
 3,154,075. 
 1,512,653. 
 1,363,753. 
 50,785. 
 6,o9o,818.
 

B. CONSTRUCTION TIME STATUS 
 EL OBEID 
 EL FAS.ER 
 GHAZALA 
 ARC HQ
IN CALENDAR DAYS A-I 

1. Original contract time 730 730 
 730 
 730
 
2. Time extensions granted 
 168 
 168 
 168 
 0
 
3. Adjusted contract time 898 
 898 
 898 
 730
 
4. Time extension pending,est. 

305
365 
 305 
 140
 
5. Overrun beyond adjusted 606 
 606 606 
 601
 

contract time, 
current
 
6. Overrun beyond adjusted 241 301 
 301 
 461
contract time, projected
 

C. CONTRACT COMPLETION DATE 
 May 12,84 
 Mar 31,84 
 Mar 31,84 
 Aug 7,83
 

Note: No payments processed during report period.
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AI'I'LICAI'ION FOR CONTINUED SUPPORT OF ThEll 
WESTERN SUDAN AGRICULTURAL RESEARCH PROJECT 

I. INIRODUCTION 

A. 	 PROJECT HISTORY
 
The Western Sudan 
Agricultural Research Project (WSARP), a part of 
the Agricultural Research Corporation (ARC), was established and 
jointly funded by the 	World Bank, USAID, and the Government of
 
Sudan (GOS) as a result of the high priority placed on the devel­
opment of the Darfur and Kordofan Regions by the GOS.
 

An International Workshop on AgricuItural Research and Develop­
ment in Sudan, a Joint Team (U.S. and Sudanese) review of
 
Sudanese Agricultural Research needs, and 
an independent World
 
Bank study of agricultural research needs 
in Darfur and Kordofan 
resulted in reports that emphasized the potential for the West 
to
 
contribute more to 
the economy of the nation. 
These studies
 
recommended establishment of a research network in Western Sudan
 
to develop and/or adapt technology needed to 
realize this potential.
 
As a result, agreements were 
signed between GOS and WB and between
 
GOS and USAID in 
1978 to provide external funding for construction
 
of 	 research stations in Darfur and Korcofan, for the purchase and
 
operation of an 
aircraft, 
for the provision of technical assistance,
 
for degree and non-degree training, and for the purchase of
 
commodities and equipment.
 

Under the WSARP, the Kadugli research station was renovated, and
 
additional facilities at 
other locations constructed. 
The Kadugli
 
station has been operational for over 
two years, while the other
 
sLations at 
El Obeid, El 
Fasher, Ghazala Gawazet and 
a Project
 
Support/ARC Liaison Office in Khartoum are nearing completion.
 
Delays in construction of these latter sites have been caused by
 
a number of unforeseen and 
largely unavoidable factors. 
 It is
 
anticipated, howcver, that the construction will be completed by
 

Jl
 

/' 



-2-


August, 
1985. Even though the El Obeid Station has not been 
completed, 
research activities are 
being successfully carried 

out at that site. 

B. 
GEOGRAPHIC LOCATION AND AGRICULTURAL PRODUCTION
 
Darfur and KordofanThe Regions comprise about one-third of the 

land area of Sudan, with approximately one-third of the national 
population. The land and human resources are extensive with
 
agricultural production 
 by the traditional rainfed sector. 
Mechanized schemes also contribute 
to production in these regions.
 

During the last several years, the principal Sudanese exports
 
have been cotton, groundnuts, livestock, sesame, millet, 
 dura
 
and gum Arabic. All of 
 these commodities originate in the West, 
and with some, the West is the primary site of production. It
 
is estimated that 20.4% of 
the national total production of sorghum 
is from Kordofan and Darfur; 89% of the millort, 48.8% of the
 
groundnuts, 44.4% of 
 the sesame, almost 70% of the gum Arabic,
 
66% of the cattle, 46% of the sheep, 52% of the goats and 68%
 
of the camels are produced in the West. Livestock are proauced almost 
exclusively by the traditional sector with the majority of the
 
other commodities also produced by the traditional sector, al­
though 
 41.9% of the sorghum and 15.7% of the sesame in Southern
 
Kordofan 
 are grown on mechanized schemes. 

The rainfed sub-sector's contribution to 
net agricultural foreign
 
exchange earnings grew from 57' to 
81 percent from 1980 to 
1982.
 
In this regard, production of most 
of the commodities 
listed
 
above, with the exception of cotton, was 
greater in the traditional
 
sector than from either the irrigated or mechanized schemes
 
(D'Silva, University of Khartoum). 
 The contributions of the
 

Western Regions to 
 Sudan's agriculture inare summarized 

Appendix I.
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,. CURRENT STATUS OF WSARL' 

The WSARP, is an integral part of the ARC, and is 
currently
 

carrying out research to 
provide the information necessary to:
 

- improve agricultural production
 

- improve and/or to 
prevent degradation of the 
natural resource
 
base
 

- provide information relevant 
to resource utilization to
 
decision and policy makers
 

-
improve the lives of the Sudanese people resident in the
West and enhance the regional and national economic pro­
ductivity
 

The Project's ability to 
contribute to the development of the
 
region significantly will be augmented by the completion of the El
 
Obeid, El Fasher and Ghazala Gawazet Stations.
 

The Project uses an inter-disciplinary systems approach which is
 
producer oriented, taking into 
account the socio-economic environ­
ment in which the producer lives and works and the crops and 
live­
stock which are produced. Constraints 
are defined and prioritized,
 
as 
are potential interventions. Information drawn from a wide
 
spectrum of sources, such as ARC, University of Khartoum, the
 
International Agricultural Research Centers (CIMMYT, ICRISAT,
 
ILCA, ICARDA, AVRDC and IITA) and the CRSPs 
as well as the Project's
 
own findings are adapted 
to the producers needs for optimal accept­
ance. 
The WSARP research approach allows flexibility to meet
 
evolving needs and 
to 
use developing information and technology
 
to realize opportunities for s'ignificant impacts 
on production in
 
both the short and long term. Thus:, the WSARP is based upon solid
 
disciplinary capabilities of its 
own and cooperating scientists is
 
action oriented with the 
producer foremost in consideration is
 
flexible to meet evolving needs and 
to use improved technology,
 
and is geared to seize opportunities as they occur. In many ways
 
it differs from traditional, research station oriented agricul­
tural research programs, in that the needs, interests and capa-
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bilities of the 
producers themselves, help to determine its
 
programs and 
priorities. Improved technologies must be adopted
 
by the producers or potential benefits will not be realized.
 
The Project establishes priorities and focuses its activities
 
based upon short and long-term goals, benefits and opportun­
ities. The long-term time frame requires a close 
relationship and
 
knowledge about project activites by COS and donors 
in such areas
 
as infra-structure development. 
As an example, WSARP is currently 
conducting and will continue research on hybrid sorghum to
 
determine the best package of inputs that can be recommended to 
the traditional or mechanized producers to enable them to in­
crease production. A reliable 
source of quality seed is 
a pre­
requisite for a program using hybrid sorghum, because the tradi­
tional producer is oriented 
to saving seed for 
next year's crop.
 
Therefore, the WSARP needs to be aware of steps being taken and 
their time frame 
to insure sufficient information is available
 
to the traditional and mechanized farmer to maximize benefits
 
from hybrid sorghum when the andseed other necessary inputs are 
available.
 

As a result of project research and collaborative efforts to date, 
several promising areas 
for further research are evident. Inter­
ventions with a high potential for impact are 
already being tested
 
with cooperative farmers and pastoralists. The project has
 
established 
 a firm foundation on which to continue research in 
Kordofan and has begun preliminary planning for future activities
 

in Darfur. 

D. RATIONALE FOR CONTINUED SUPPORT 

The preceeding information indicates the present status and
 
potential of 
rainfed agriculture in Western Sudan to contribute 
to the national economy and the current 6-year plan. In order 
for this potential to be fully realized, the crop and livestock 
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producers must have access to transportation, roads, seeds, 
fertilizers, 
seed dressing, vaccines and medicines, as well as
 
facilities and services to meet 
human social needs. The above
 
described infrastructure is an important requirement for the 
development of an effective agricultural research capability in
 
the West, as previously noted as 
a goal by Government and
 
donors in 1978. However, production increases are already
 
possible under present circumstances, and the project research
 
program is designed to capitalize on infrastructural improvements 

when they are available.
 

The WSARP1 research program has demonstrated promise. The 
Sudanese scientists are just beginning to 
return from advanced
 
degree training. 
A few more years of technical assistance and 
support are needed to fully esLablish the research program to 
integrate rturning trainees and to institutionalize the systems 
approach to solving the problems of farmers and pastoralists in 
Western Sudan. 

The project has identified promising interventions which can bring 
about short-term benefits while fulfilling the long-term objective 
of achieving sustainable increases in production, while conserving 
the environment. These results reflect progress to date on the 
Project's major research thrusts which are:
 

a. Achieving sustainable increases in agricultural production
 
of selected major food and cash crops, in a manner that re­
stores and/or maintains the natural resource base.
 

b. Maximizing utilization of the limited water resources for 
agricultural purposes through harvesting and conservation. 

c. Increasing the complementarity of crop and livestock enter­
prises to increase the productivity of both. 
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Technologite. identif ied as promisiig will be immediately tested
 
under producers' 
 uwn conditions and then recommended for extension 
to wider clientele groups. Those problems for which solutions 
are
 
not evident will be referred to WSARP and ARC for selected on­
station research activities. Recommendations to 
policy makers will
 
be made for results which show high promise, but require infra­
structural 
or policy changes for realization. 
Examples of promising

preliminary results 
to date include the following:
 

a. 
 Phosphorus supptementation in sheep. This has great possibility
 
in 
terms of improving productivity of sheep in the west. 
 It is
 
estimated 
that sheep production could 
be doubled by supplemen­
tation. 
Sheep are important as a commodity for local consump­
tion, ready cash and export. [n 1982 sheep and lambs were the 
third highest valued export commodity. There is not 
at present
 
an adequate supply of appropriate phosphorous forms in Sudan for 
extension of this 
intervention. Facilitation of importation or
 
development of local 
sources should be encouraged, at 
least on
 
a trial basis.
 

b. Nitrogen-phosphorus fertilization. There is considerable evi­
dence that cereal, legume and forage crop production can be 
greatly enhanced by the minimal inputs of nitrogen and phos­
phurus fertilization. 
The optimal and most cost effective
 
combinations for increased production under Western Sudan's 
conditions 
are under study now. 
The ability of the infra­
structure to supply these needs, however, is 
limited. 
 There­
fore these studies have to depend upon the further develop­
ment of 
a supportive infrastructure in order for the total
 
benefits to 
be realized. 
 The Project is examining alternative
 
ways of increasing and/or maitaining soil fertility through use
 
of appropriate crop rotations, incorporations of legumes in
 
multiple cropping activities, etc. 
as well as investigating the
 
optimal formulation of fertilizer itself for use in Western 
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Sudan. Such studies could contribute to the reduction or elim­
ination of fallow periods and stabilize crop production. 

c. 
 Seed dressing. The crop producers of Kordofan and Darfur 
are
 
generally aware 
of the benefits from the 
use of anti-microbial
 
seed dressing for seeds that are to be planted. Such products are 
very limited in availability, however, and this represents an 
area in which the private sector could provide low cost inputs
 

that could impact favorably on' crop production. 

d. Cultural practices. 
 Studies have shown that production can be
 
significantly increased by the 
incorporation of a package of
 
practices which include improved varieties, planting dates, spacing, 
early and timely weeding to conserve moisture, 
etc. WSARP is devel­
oping such practices with low-input requirement for immediate appli­
cation and generation of short-term benefits. Packages that include 
other inputs not yet consistently available to producers such as 
hybrid seed, fertilizer, seed dressing, etc;along with improved cultivar 
practices are being developed for the future. In this regard,
 
it should be noted chat the best combination of such practices appear
 
to be highly site specific. This is due to 
both agro-ecological
 
considerations and socio-economic factors which affect labor avail­
ability and market situations that determine economic viability. 
Evidence of the marked difference between appropriate interventions
 
at 
El Obeid and Kadugli indicate that Darfur conditions could also
 
be substantially different. 
This merits a reconnaisance study at 

an early opportunity.
 

e. 
 New varieties. A number of new varieties, especially the early
 
maturing varieties which have 
a comparative advantage under below 
average rainfall conditions have shown to have potential for im­
proving crop production. These are exemplified by the Sudan de­
veloped Gadam El Hamam and Dabar sorghum varieties and Ugandi millet 
which are 
early maturing varieties. 
Dabar is somewhat later in
 
maturing than is 
Gadam El Hamam, but 
has better grain quality and
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is more acceptable in terms of bread and assida preparation. Two 
other true breeding sorghum varieties from ARC/ICRISAT outperformed 
Gadam El Hamam and Dabar in 1983. These are being examined further 
and are definitely promising. 
Another potentially important 
con­
tributor is the introduction of the hybrid Hageen Dura I/i. The
 
use of the new hybrid is dependent on a dcpendable annual source of 
seedwhich is not currently available in the West. Also, tests at 
the University of Khartoum and the Gezira Research Station have
 
shown Hageen Dura #1 is 
highly susceptible to striga. 
Resistance to
 
striga and/or the development of cultural practices to 
reduce infes­
tation are 
also important considerations. 
WSARP is working on over­
coming the 
striga problem in millet and sorghum in collaboration with
 
the IDRC supported program at 
the ARC and University of Khartoum.
 

f. LivesLock supplmuiintatior . Project' research has indicated that 
the lactat ion period il cattle can be doubled and milk production 
increased up to fourfold by the provision of a minimal amount of 
sesame cake as supplementation. This has the potential of improving 
food security for pastoral household consumption and increasing 
family income substantially through sale of lactic 
 products,
 
already a major commercial enterprise in the transhumant system. 
In
 
addition, the resulting improved nutrition of young livestock can 
decrease mortality, and increase growth and maturation rates. 
 With
 
animal numbers and lactic product production less at risk, there 
is mounting evidence that market offtake 
can be dramatically in­
creased. 
Other factors such as control of animal disease are also 
important. 
 The project is 
currently analyzing the economics of
 
sesame supplementation.
 

g. Transportation and animal transport. 
 Cooperative research is 
being
 
carried out with the Animal Traction Project in Kadugli supported
 
by the EEC. As 
a result of WSARP project activities to introduce
 
bullock carts into the Nuba Mountain area, local farmers appear to
 
be very receptive to the adoption of these carts which can provide
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an important labor-saving device in terms of transport of commodities
 
the fields, of commoditiesfrom to market, of water,and many other 

uses. 
 An important labor constraint 
can be decreased. Economic
 
studies 
are now underway. 
More rapid and effective transport 
can
 
also open up parts of the clay plains to crop production access 
to
 
which is currently prohibited by the long distance the villagers
 
have to walk and transport produce on 
their heads.
 

h. 
 Livestock production in Southern Darfur and Kordofan. Livestock
 
production in Southern Darfur and Kordofan is based primarily on 
a transhumant system with the livestock producers moving their 
animals out of the southern regions at the onset of the rains to 
escape mud, flies, etc. and to graze on the high protein grasses 
that appear on the northern range during the rainy season. The 
Project has 
carried out activities which indicate that the souLh­
ern-most provinces have great potential for increased numbers of
 
livestock produced. This is not being realized, however, because
 
of the adverse impact of fire and 
because 
 the animals are
 
moved out oi this region during the rains. 
 Current research
 
indicates,however, that many of these constraints 
to the year­
round production of livestock in the south 
 can be alleviated,
 
thus increasing the potential for 
livestock production dramatically.
 
High potential technologies to date include: seasonal mineral
 
supplementation for large ruminants; seasonal control of external 
parasites,(especially in small ruminants); limited helminth control
 
in young livestock; and the introduction of a dry season controlled
 
grazing system for currently 'unutilized high potential areas in
 
Southern Kordofan. 
Current results 
indicate that introduction
 
of the grazing system alone would increase livestock biomass
 
in Southern Kordofan by 30 
to 45%. This could be increased by

another 50 to 
100% with the incorporation of some of the additional
 
management improvements. 
 A pilot study to test 
the introduction of
 
the above recommendations is being planned in cooperation with
 
the Regional government. If successful, policy reform for land 
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use in Southern Kordofan could result, with greatly increased
 
livestock productivity and relief of damaging ecological pres­

sures on northern ranges.
 

i. Introduction of legumes into cropping systems. 
 Initial studies have
 
been conducted on the restoration of soil fertility using low input

technology. Most promising appear to be the 
use of multiple purpose
 

leguminous crops for intercropping and rotation. 
Cowpeas have been
 
shown to be yield beneficial soil fertility results while producing
 
desirable food crop and 
forage. 
 Pigeon peas and mungbeans appear
 
to offer a high potential alternative in some areas. 
 Interventions
 
such as 
these should be tested under both traditional and mechanized
 

conditions in the West 
as the need for attaining increased produc­
tion on a sustainable basis, while decreasing the current environmental
 
damage by extensive farming practices is great.
 

Groundnuts, including several lines developed by ARC, have a high
 
potential as 
a market commodity and yield 
a high quality forage by­

product.
 

J. Increasing water-use efficiency. 
 WSARP is giving attention to the identi­
fication and testing of various technologies to harvest and 
conserve the
 
limited water resources 
for optimal agricultural use. 
 Those showing
 
promise 
to date have included mulching, weeding and spacing trials.
 
Also under consideration for 1985 
are water harvesting to 
conserve
 
Jebel runoff in Southern Kordofan, and non-cracking clay/gardud runoff
 
in Northern Kordofan and Southern Darfur. 
Although not being given
 
priority to date by WSARP, there appear to be several readily applicable
 
technologies for decreasing evaporation losses from hafirs.
 

In order to realize the benefits of the research to date, continued external
 
support is necessary for the Project's full potential to be attained. 
 Conse­
quently, based on the results achieved todate and the potential imapact the
 
Project can have on agricultural production in the Darfur and Kordofan Regions,
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3. Workshops, Conf,. renc s and Seminar.,; 

Travel for scient st t.o attend cOnftrenrcs, -,Pminar:; and work­

shops in country and abroad. This also includes travel to Inter­

national Research Centers to further strengthen linkages in
 

areas of muttual interest,
 

4. Salaries - E::patriace Staff 

ExpatrJ.atte ,clentis.t:s are needed in I.l1, I!i's.! wing discipl ines
 
(ARC does not have trained personnel in ti,.s discip.lines)
 

i. Water Conservation and tl.Se Spcial k.I1t (2.4 ,onrs)
 

ii Econom i cs / Btometr c.; (2t 6 y :1,s)
 

iii. Two Animal Production Specialists; (2.4 years each) 

iv. Ma i.nttmance Spec ial (2.4 .yt.ir.:) 

5. Consultants
 

A minimum of two consultants are ueudod vor year. The',, are needed 

to provide advice and put forward surgt'suions in the disciplines 

of range-livesotck production, farming systems, agro-forestry,
 

agricultural economic, extension, agro-climatology and others.­

6. Vehicles and Trucks
 

The Production Systems Research approach which is adopted by the
 

Project requires continuous mobility for access to producer farms
 

and herds. From our experience in this area, it is estimated that
 

useful vehicle life in the West is four years. 
 The vehicles
 

are to replace present vehicles that will be written off. 
 Vehicles
 

with proven suitability 
to harsh conditions and cost effectiveness
 

in terms of fuel consumption are preferred.
 

7. Equipment and Supplies (Including Shpping)
 

Additional equipment to augment and/or replace the present equipmenL
 

as it wears out is needed. It is estimated that additional equipment 4"'
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will 	be wearing out during the extension period arid replacement 

will 	become a necessity.
 

8. 	 Spare Parts
 

Spare parts are needed for maintaining the stations and farm equip­
ment, (generators, tractors, etc.). These will be procured from 

overseas and shipped Lo Sudan. 

9. 	 Library Materials 

Approxtmatel- 40 journals wJ1]1 be providod to the Centrzil LIbr.iry 
at El Obeid. About 200-300 books wil] 	 he purchased annunlly. This 
library ,il serve ,i' the primary .3.gir cult nra1 referenc-c sourc o!or 
Lhe Project .s(ciont1( 5 .a: u. liel" .i'rtlv i rtir;il (olL'. in thel WciCrzl 

Regions. 

10. 	 Other Costs ( uonuii .,Li 'in d Othi C-...(o,..) 

Support is needed here to maintain and/or replace the present 
radio-telephone sets, to meet expenses to cover international 

communications and to pay other ,;Imilar types of costs which 

require hard currency expenditure. 
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EXECUTIVE SUMARY 

The Western Sudan Agricultural Research Project was originally de­
signed and planned by the Governt of Sudan (GOS), U.S. Agency for 
International Development (AID) and the World Bank (WB). Its purposes 
were to address Sudanese national and regional agricultural develop­
ment needs and to tap the great agricultural potential for the rainfed 
traditional sector of the Western regions to contribute to the local, 
regional, and national economies and food requirements and well-being 
of the people of the Sudan. The Consortium for International Develop­
ment (CID) contracted to provided technical assistance with Washington 
State University (WSU) as the lead institution with primary implmen­
tation responsibilities. 
 In addition 
to technical assistance, AID
 
also supports a part of the construction costs with the WB providing 
most capital development requirements along andwith the purchase 
operation of a project aircraft. The GOS supports part of the con­
struction, operations, and other needs. 

The project is utilizing a unique approach for the design and imple­
mentation of research that is relevant to the Sudan and the rest of 

and stresses short and 

sub-Saharan Africa. Emphasis is placed interfacing national and 
regional production priorities with the producers socio-econamic 
environment and capabilities in order to define needs and develop 
technology that is accepted by the producers 

long-term benefits. Research on producers' field and pastorialists' 
herds is emphasized. These efforts are interfaced and coordinated 
effectively with discipline and commodity research being carried out 
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by the Agricultural Research Corporation (the project's parent organi­
zation), and other national, regional, and international organiza­

tions.
 

Significant progress has bcan made to refine the agricultural research 
approach, to develop the necessary supportive infrastructure and to 
begin the research program. Results are beginning to accrue and 
relevant data and information are being used by producers and policy 
makers. Examples of the accemplishments and the validity of the 
approach are given in depth elsewhere in this presentation and include 
crop production, livestock production, marketing and related activ­

ities. Additional time and support are required, however, for further 
maturation and institutionalization of the research activities, staff, 

supportive infrastructure and approach. Needs and problems facing the 
project are delineated and reccarrendations to overcam them are 

presented. 

WSARP represents a unique opportunity to test and implement evolving 

WB and AID strategies addressing food production in the sub-Saharan 

Africa. Examination of these strategies emphasize the validity of 
WSARP and the merits of the approach to impact food production in 

Sudan and elsewhere in a significant way. 

SUDANI/mew 

K3
 



-----------------------------------------------------------------------------

Table I
 

TOP TWELVE (BY VALUE) AGRICULTURAL COMMODITIES
 
EXPORTED FROM SUDAN
 

1982
 

RANK 
 COMMODITY 
 UNIT QUANTITY VALUE
 
(BY VALUE)
 

LS. 000's
 
1. 
 COTTON 
 BALES 450,064 121,130
 

SORGHUM
2. 	 M.T. 412,768 107,474
 

3. 
 SHEEP AND LAMBS 
 HEADS 560,412 59,053
 

GROUNDNUTS
4. 	 M.T. 179,641 53,554*
 

SESAME
5. 	 M.T. 76,373 42,864*
 

6. 
 GUM ARABIC 
 M.T. 27,595 28,279
 

WATER MELON SEEDS
7. 	 M.T. 42,210 13,678
 

8. 
 HIDES AND SKINS 
 M.T. 5,734 8,913
 

9. 	 CATTLE, CAMELS & GOATS 
 M.T. 17,394 3,115
 

10. 	 HARRICOT BEANS 
 M.T. 3,815 3,035
 

KERKADEH
11. 	 M.T. 2,973 2,658
 

MILLET
12. 	 M.T. 7,392 2,495
 

SUB TOTAL 456,248 (94.4%)
 

OTHER COMMODITIES 26,853 (5.6%)
 

TOTAL 483,101 (100.0)
 

INCLUDES SEEDS, CAKE, OIL AND MEAL
 

SOURCES: I. APPENDIX III 
SUDAN FOREIGN TRADE EXPORTS BY OMMODITY 23RD.
 
ANNUAL REPORT, BANK OF SUDAN MARCH 1983.
 

2. SUDAN GUIDE 	1983 
- 1984 
 PLANNING AND MANAGEMENT CONSULTANCY,
 
KHARTOUM
 

JJR 11 APR. 84
 

Revised 30 Jan. 	85
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WESTERN SUDAN AGRICULTURAL RESEARCH PROJECT
 

Status, Issues, and Recommendations
 

A. Purpose of Presentation
 

The Western Sudan Agricultural Research Project (WSARP) is
 

jointly funded by USAID, the 
World Bank and the Government
 
of Sudan. The project has been underway since the AID
 

contract was signed 
with the Consortium for International
 

Development (CID) in August, 1979. Washington State
 

University 
 (WSU) has had primary implementation
 

responsibilities within CID. 
 During the ensuing time
 

period, the project has made significant progress, but has
 
also encountered problems that have delayed the reaching 
of
 

its maximum potential. Regardless of this, as indicated 
 by
 
a recent in-country AID research evaluation and by 
 previous
 

evaluations by AID and the World Bank, WSARP has made
 
notable accomplishments and has the potential for making
 

important contributions to Sudan and to Sub-Saharan Africa.
 

The current AID contract is to be completed on August 14,
 
1985. This is occurring at a critical time in the project's 

evolution. This information is provided for the following 

purposes: 

1. 	 To summarize project strategy and the relationship of
 

the present and projected activities with current and
 

projected USAID 
and World Bank (WB) development
 

strategies.
 

2. 	 To define project status and accomplishments.
 

3. 	 To define the requirements for long term sustainability
 

and success of the project.
 

-1-
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4. 	 To address recurrent costs needs and mission
 

projections for same.
 

5. 	 Provide recommendations for decisions being made
 

regarding the project's future.
 

B. 	 Project Strategy and 
Relation to USAID and WB Development
 

Strategies
 

WSARP History and Strategy
 

A brief summary of the history of the project, followed
 

by a 
review of project strategy and the interface of
 

project strategy with USAID and the World Bank
 

strategies will be presented.
 

An International Workshop on Agricultural Research 
and
 

Development 
in Sudan, a Joint Team (U.S. and Sudanese)
 

review of Sudanese Agricultural needs, and an
 

independent World Bank study of agricultural research
 

needs in Darfur and Kordofan resulted in reports that
 

emphasized the potential for Western Sudan to
 

contribute more to the economy of the nation. 
 These
 

studies recommended the establishment of a research
 

network in Western Sudan to develop and/or adapt
 

technology needed to realize this potential. These
 

reports coincided with a Government of Sudan (GOS)
 

decision to emphasize the rainfed sector and the
 

development of the West. As a result, agreements 
 were
 

signed between GOS and WB and between GOS and USAID in
 

1978 	to provide for external funding for construction
 

of research stations in Darfur and Kordofan, for the
 

purchase and operation of an aircraft, for the
 

provision of technical assistance, for degree and
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non-degree training, and for the purchase of
 

commodities and equipment.
 

Under the WSARP, the Kadugli research station was
 
renovated and new facilities added. Facilities at
 
other locations were designed and a contract for
 
construction was signed. The 
 Kadulgi station has been
 

operational for slightly over two years, while the
 
other stations at El Obeid, Z1 Fasher, Ghazala Gawazet
 

and a Project Support/ARC Liaison Office in Khartoum
 
are nearing completion. Delays in construction of
 
these latter sites have been caused by a number of
 
unforeseen and largely unavoidable factors. It is
 

anticipated, however, that the construction will be
 

completed by August, 1985. Even though the El Obeid
 

Station has not been completed, research activities are
 
being successfully carried out at that site.
 

The Darfur and Kordofan Regions comprise about
 

one-third of the land area of Sudan, with approximately
 
one-third of the national population. The land and
 

human resources are extensive with agricultural
 
production primarily by the traditional rainfed sector.
 
Mechanized schemes also contribute to production in
 

these regions.
 

During the last several years, the principal Sudanese
 

exports have been cotton, sorghum, livestock,
 
groundnuts, sesame, gum Arabic, and millet (See
 

Table 1). All of these commodities originate in the
 
West, and with some, the West is the primary site of
 
production. It is estimated that 20.4% of the national
 
total production of sorghum is from Kordofan and
 
Darfur; 89% of the millet; 48.8% of the groundnuts;
 

44.4% of the sesame; almost 76% of the gum Arabic; 66%
 
of the cattle; 46% of the sheep; 52% of the goats; and
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68% of the camels are produced in the West. Livestock
 
are produced almost exclusively by the traditional
 
sector, although 41.9% of the sorghum and 15.7% of 
 the
 
sesame in Southern Kordofan on
are grown mechanized
 

schemes.
 

The rainfed sub-sector's contribution to net
 
agricultural foreign exchange earnings grew from 57 
 to
 
81 percent 1980 1982. In this
from to regard,
 
production of most of the commodities listed above,
 
with the exception of cotton, was greater in the
 
traditional sector than 
 from either the irrigated or
 
mechanized schemes (D'Silva, University of Khartoum).
 

The WSARP is an integral part of the ARC and is
 
currently carrying out research to provide 
 the
 

information necessary to:
 

- improve agricultural production
 

- improve and/or prevent degradation of the
 

natural resource base
 

- provide information relevant to agricultural
 

production and resource utilization to
 
decision and policy makers
 

- improve the lives of the Sudanese people
 
resident in the West and enhance the regional
 

and national economies.
 

The Project uses an interdisciplinary systems approach
 
which is producer-oriented, taking into account the
 
socio-economic environment in which the producer 
lives
 
and works and the crops and livestock which are
 
produced. Constraints are defined and prioritized, as
 
are potential interventions. Information drawn from a
 
wide spectrum of sources, such as ARC, University of
 
Khartoum, the International Agricultural Research
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Centers (CIMMYT, ICRISAT, ILCA, ICARDA, AVRDC and IITA)
 

and the CRSPs as well as the Project's own findings are
 

adapted to the producers' needs for optimal acceptance.
 

The WSARP research approach allows flexibility to meet
 

evolving needs and to use developing information and
 

technology to realize opportunities for significant
 

impacts on production in both the short- and long-term.
 

Thus, the WSARP research approach is based upon solid
 

disciplinary capabilities of its own and cooperating
 

scientists; is action oriented with the producer
 

foremost in consideration; is flexible to meet evolving
 

needs and to use improved technology; and is geared to
 

seize opportunities as they occur. This approach 

differs from more traditional, research station­

oriented agricultural research programs in that the 

needs, interests and capabilities of the producers 

themselves help to determine the programs and 

priorities. Improved technologies must be adopted by
 

the producers or potential benefits will not be
 

realized. The Project researchers establish priorities
 

and focus activities based upon short- and long-term
 

goals, benefits and opportunities. The long-term time
 

frame requires a close relationship and knowledge about
 

development activities by GOS and donors in such areas
 

as infrastructure development, involvement of the
 

private sector, etc.
 

Information generated by project research is being
 

provided to regional and national planners and decision
 

makers. The project represents a regional resource
 

that can be utilized as a part of the total development
 

effort for Western Sudan and the entire country.
 

As pointed out earlier, the rainfed sector of Sudan has
 

high potential for increased production. The
 

traditional rainfed sector has outperformed the
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mechanized schemes in recent years, 
 and has great
 
potential for improvement with minimal foreign exchange
 
inputs. However, the availability of additional inputs
 
may in the short-term require foreign exchange
 
components in order for production increases to be
 
realized. 
These latter inputs in the short-term may be
 
most effectively provided through donors, and
 
ultimately by the private sector.
 

Western Sudan is the largest part of the rainfed sector
 
in Sudan, and has still received the least amount of
 
assistance. It therefore has the highest untapped
 
potential. There are four major ecological zones, each
 
of which has 
 some similarities and also considerable
 
differences. Research at Kadugli 
has shown that
 
concurrent and interrelated different systems exist 
 in
 
Southern Kordofan. Interventions directed to increased
 
production have proven to be specific to the ecological
 
environment in the production systems. This has been
 
recognized in successful research efforts in the U.S.
 
and in India, Turkey and other developing countries, as
 
well as Sudan. Indications are that the most effective
 
research programs focus on the comparative advantages
 
and individualities of ecological zones, but at the
 
same time capitalize on similarities to minimize
 
duplication. 
 In Western Sudan, a focus of activity in
 
each of the four ecological zones has great merit.
 
This was the premise upon which the original design of
 
the project was based and resulted in the definition of
 
four research stations in the West.
 

Research to date has 
 shown that traditional producers
 
in Western Sudan are highly commercially oriented, but
 
must first meet their food security needs before
 
addressing the market place. In most 
 production
 
systems operating in Western Sudan, including the
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mechanized schemes, production of market crops cannot
 

be considered in isolation from subsistence. Crop and
 

livestock enterprises are closely integrated in all
 

systems. Evidence to date indicates that improved
 

complementarity of these enterprises will lead to
 

greater overall increases in production, and can also
 

lead to environmental protection and improvement.
 

Thus, in order to increase production of desirable
 

market crops and livestock, research must sometimes be
 

done on related enterprises and problems which
 

constrain ultimate desired production increases. It is
 

not always cost effective to base research activities
 

on preconceived notions of what is likely to be the
 

best technology to maximize production of a single
 

commoditiy. Decades of experience in the Sudan with
 

cotton, sorghum and groundnut production on mechanized
 

schemes, and elsewhere in the world, have clearly
 

demonstrated the fallacy of a "quick fix". Short-term
 

increases in production have not only been marginally
 

cost effective and nonsustainable, but in some 

instances have led to massive environmental 

degradation. 

The project is pioneering a new way of planning and
 

implementing research in Sudan. This approach melds
 

regional and national production priorities with the
 

socio-.economic environnment of the producers and
 

interfaces with commodity and discipline research
 

carried out on research stations and by other
 

organizations. It also utilizes effective
 

researcher-extension linkages and capitalizes on the
 

producers' own capacities to disseminate successful
 

technologies, especially important where extension
 

resources are limited. The best technology is
 

worthless if the producers cannot or will not make use
 

of it. The ARC has long had a cadre of highly trained
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scientists, with both disciplinary and commodity
 
specialization. However, resources in the Sudan and
 
elsewhere have been spent in developing and testing
 
technologies under research station 
conditions which
 
are not transferable to the producer. The WSARP has
 
introduced the concept that the scientists have a
 
direct responsibility to focus the resources 
 available
 
for research on those technologies which have the
 
highest potential for impact under present and
 
projected future producer conditions. Thus, the
 
groundwork can be laid for further 
 long-term
 

improvements. Project scientists must work together to
 
screen out approaches and research activities that are
 
superfluous, and concentrate resources and efforts on
 
those few important areas of research that have the
 
greatest potential for payoff (optimal ignorance). The
 
ARC has specialized commodity and discipline-oriented
 

capabilities that can very effectively interface 
 with
 
the WSARP producer-oriented approach. The emphasis 
on
 
adaptive research on the producers' fields and in herds
 
synergistically relates with 
project research station
 
efforts, with ARC capabilities, with international
 
agricultural research centers, and other 
 organizations
 

and is the most effective way of utilizing limited
 

resources for optimal gain.
 

2. 	 Relationship of Project Strategy With That of USAID and
 

the World Bank
 

Several years ago the Africa Bureau developed and
 
distributed a development strategy for Africa.
 
Recently, a draft revision of this 
 strategy was
 
incorporated into 
 a plan for supporting agricultural
 

research and faculties of agriculture in Africa.
 
Addressed in the draft document 
 is an effort by USAID
 
and other donors to coordinate long-term sustainable
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development efforts that emphasizes donor cooperation
 

and coordination in efforts.
sharply focused These
 

efforts will be supported in selected countries and
 

will attempt to utilize zonal networks which will link
 

national systems, international agricultural research
 

centers, regional research programs, CRSPs, and other
 

related endeavors. The proposed strategy is directed
 

to circumvent or minimize the adverse physical
 

environment and climate in Africa that has 
 negatively
 

impacted agricultural development, to overcome
 

government policy inadequacies that play a crucial role
 

in agricultural production and to improve
 

administrative capacity for planning and implementing
 

development strategies after relevant ones evolve. The
 

basic institutions required to sustain agricultural
 

development will be addressed since they are weak in
 

most countries in Sub-Saharan Africa. Inherent in all
 

of these considerations and activities is the need for
 

a cadre of trained personnel that can implement
 

appropriate technologies that are either present or
 

will be forthcoming from the research emphasis.
 

Selected countries will be emphasized, with Sudan being
 

one of those countries with the necessary cadre of
 

trained professionals, existing institutions, and a
 

high potential as defined in the draft position paper.
 

The World Bank published a document on development in
 

Sub-Saharan Africa in August, 1984, entitled "Toward
 

Sustained Development in Sub-Saharan Africa -- A Joint
 

Program of Action". This document defines long-term
 

development constraints as population increases, and 

inadequate health, education, human resources (as 

related to more effective planning, policies and 

management,etc), agricultural research, and 

conservation. 
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The World Bank discussion of the inadequacies and needs
 

for agricultural research indicate a failure to provide
 
adequate support for producers of both food and export
 
crops. Emphasized are more effective use of 
existing
 
research capacity; strategies that raise the returns to
 
agricultural production and give 
a high priority to
 
support services; the potential for regional efforts;
 
the need for increased, long-term financial support for
 
research; adaptive research emphasizing the whole
 
system of farming and the sustainability of the land;
 
and the need for major research on new crop varieties,
 
techniques for soil moisture conservation, land use,
 
livestock diseases and systems and agro-forestry.
 

Examination of the previous USAID strategy, the present
 
draft statement of AID Africa Bureau strategy, and the
 
recent World Bank strategy document indicates that the
 
WSARP strategy and approach fits well with all 
 three.
 
The project has in 
 the past and will continue in the
 
future to address institutional development, research,
 
training and the development of high impact technology
 
emphasizing selected, strategic 
 commidities and
 
interactions. 
 A systems approach that emphasizes
 
adaptive research is being applied to focus and 

interface with more conventional commodity and 

disciplinary research activities and to provide 

relevant information to agricultural policy makers.
 

Important consideration is being given 
 to land and
 

water conservation, livestock 
systems, crop varieties
 

and agro-forestry. This 
 has been the orientation of
 

the project from the outset and is 
 being gradually
 

accepted within ARC.
 

The necessary project infrastructure has been developed
 

and most elements 
are now in place to meet the needs of
 

such an approach. Promising research results are
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already forthcoming. Continued support over the next
 

several years will ensure the maturation and
 

institutionalization of the approach and its support
 

structure. In this regard, it has been proposed by the
 

project that the project, AID, ARC, World Bank, CID/WSU
 

and other relevant individuals and organizations come
 

together to agree on project long-term support and to
 

establish needs and priorities. Such a coordinated
 

effort would be in agreement with World Bank and USAID
 

strategies.
 

C. Project Status and Accomplishments
 

1. Construction Program
 

The Mission has questioned whether AID will support the
 

completion of construction of El Fasher and Ghazala
 

Gawazet, even though construction support of these
 

stations, plus El Obeid and the Project Support Office
 

in Khartoum, is co-financed by the World Bank (75%
 

World Bank and 25% AID). The construction program as
 

delineated in the WB and AID documentation, including
 

the PP and PP Amendment, indicated the construction of
 

research stations at 4 sites in the West (Kadugli, El
 

Obeid, El Fasher and Ghazala Gawazet) and an ARC
 

liaison and project support office in Khartoum.
 

Principal Justification was based upon site-specific
 

research needs and a requirement to provide living,
 

working, and support facilities which would enable the
 

project to attract and retain scientists and technical
 

staff to live and work in the West. In recent months,
 

the project construction program has been stated by the
 

Mission to be excessive and characterized as a housing
 

project.
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The construction program, except for Kadulgi, is
 

considerably behind schedule for reasons defined in the
 

Fourth and Fifth Year Annual Reports. These delays
 

have delayed full development of the research program.
 

The cost of the construction, unlike a number of other
 

projects in Sudan, has remained within 
the original
 

estimates and budget, except for the A&E costs. The
 

latter have escalated due to the longer duration of the
 

supervisory services required.
 

The Mission recently commissioned a construction value
 

assessment, which has now been completed. The report
 

commends the quality of the construction, reiterates
 

the causes for the delays and recommends that the
 

project, donors and contractor work closely to .remedy
 

the causes of the delays. In addition, discussions and
 

planning activities involving the contractor, the A&E
 

firm (Grube-Zimmer, inc), Mission representatives
 

(project officer, engineer and assistant engineer), and
 

World Bank representatives have recently been completed
 

(February 1985). The results 
 indicated satisfaction
 

with the quality of the construction, a completion date
 

of August 1985, and that construction on all stations
 

should proceed without delay. it is our understanding
 

that the latter is the recommendation of the Mission
 

engineer.
 

2. Research Program
 

The research program is in its early evolution and will
 

require further support and guidance for it to realize
 

its full potential.
 

The preceeding information indicated the present status
 

and potential of rainfed agriculture in Western Sudan
 

to contribute to the national economy and the 
 current
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6-year plan. In order for this potential to he fully
 

realized, the crop and livestock producers must have
 

access to transportation, roads, seeds, Fertilizers,
 

seed dressing, vaccines and medicines, as well as
 

facilities and services to meet human social needs.
 

The above described infrastructure in an important
 

requirement for the development of an effective
 

agricultural research capability in the West, 
 as
 

previously noted as a goal by Government and donors in
 

1978. However, production increases are already
 

possible under present circumstances, and the project
 

research program is designed to capitalize on
 

infrastructural improvement as they become available.
 

The WSARP research program has demonstrated
 

accomplishments and potential. The Sudanese scientists
 

are just beginning to return from advanced degree
 

training. Additional years of technical assistance and
 

support are needed to fully establish the research
 

program to integrate returning trainees and to
 

institutionalize the systems approach to solving the
 

problems of farmers and pastoralists in Western Sudan.
 

The project has identified promising interventions
 

which can bring about short-term benefits while
 

fulfilling the long-term objective of achieving
 

sustainable increases in production, and conserving and
 

improving the environment. These results reflect 

progress to date on the Project's major research 

thrusts, which are: 

a. Achieving sustainable increases in agricultural
 

production of selected major food and cash crops,
 

in a manner that restores and/or maintains the
 

natural resource base.
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b. Maximizing utilization of the limited water 

resources for agricultural purposes through 

harvesting and conservation. 

c. 	 Increasing the complementarity of crop and
 

livestock enterprises to increase the productivity
 

of both.
 

Technologies identified as promising are being
 

immediately tested under producers' own conditions 
and
 

then recommended for extension to wider 
clientele
 

groups. These currently emphasize low inputs,
 

especially those requiring foreign exchange. Those
 

problems for which solutions are not evident will be
 

referred to 
WSARP and ARC for selected on-station
 

research activities. Recommendations to policy makers
 

will be made from results which show high promise, but
 

require infrastructural or policy changes for
 

realization. Examples of promising preliminary results
 

to date include the following:
 

a. 	 Phosphorus supplementation in sheep. This has
 

great possibility in terms of improving
 

productivity of sheep in the West. It is
 
estimated that sheep production could be doubled
 
by supplementation. Sheep are important as a
 

commodity for local consumption, ready cash and
 
export. In 1982 sheep and lambs were the 
 third
 
highest value export commodity. There is not at
 
present an adequate supply of appropriate
 

phosphorus forms in Sudan for extension of this
 

intervention. Facilitation of importation or
 

development of local sources 
should be encouraged,
 

at least on a trial basis.
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b. 	 Nitrogen-phosphorus fertilization. There is
 

considerable evidence that cereal, legume and
 

forage crop production can be greatly enhanced by
 

the minimal inputs of nitrogen and phosphorus
 

fertilization. The optimal and most 
 cost
 

effective combinations for increased production
 

under Western Sudan's conditions are under study
 

now. The ability of the infrastructure to supply
 

these needs, however, is limited. Therefore,
 

these studies have to depend upon the further
 

development of a supportive infrastructure in
 

order for the total benefits to be realized. The
 

Project is examining alternative ways of
 

increasing and/or maintaining soil fertility
 

through use of appropriate crop rotations,
 

incorporation of legumes in multiple cropping
 

activities, etc., as well as investigating the
 

optimal formulation of fertilizer itself for use
 

in Western Sudan. Such studies could 
contribute
 

to the reduction or elimination of fallow periods
 

and stabilize crop production.
 

c. 	 Seed dressing. The crop producers of Kordofan and
 

Darfur are generally aware of the benefits from
 

the use of anti-microbial seed dressing for seeds
 

that are to be planted. Such products are very
 

limited in availability, however, and this
 

represents an area in which the private 
sector
 

could provide low cost inputs that could impact
 

favorably on crop production.
 

d. 	 Cultural practices. Studies have shown that
 

production can be significantly increased by the
 

incorporation of a package of practices hich
 

include improved varieties, planting dates,
 

spacirng, early and timely 
weeding to conserve
 

-15­

K!9
 



moisture, etc. WSARP is developing such practices
 

with low-imput requirement for immediate
 

application and generation of short-term benefits.
 

Packages that include other inputs not yet
 
consistently available to producers such as hybrid
 

seed, fertilizer, seed dressing, etc., along with
 
improved cultural practices, are being developed
 
for the future. In this regard, it should be
 
noted that the best combination of such practices
 

appear to be highly site-specific. This is due to
 
both agro-ecological considerations and
 
socio-economic factors 
 which affect labor
 

availability and market situations that 
determine
 

economic viability. Evidence of the marked
 
difference between appropriate interventions at El
 
Obeid and Kadulgli indicate that in Darfur,
 

conditions could also be substantially different.
 

This merits a reconnaissance study at an early
 

opportunity.
 

e. New varieties. A number of new 
 varieties,
 

especially the early maturing varieties which have
 

a comparative advantage under below 
 average
 

rainfall conditions, have shown to have potential
 

for improving crop production. These are
 

exemplified by the Sudan-developed Gadam El Hamam
 

and Dabar sorghum varietie and Ugandi millet
 

which are early maturing varieties. Dabar is
 

somewhat later in maturing than is Gadam El Hamam,
 

but has better grain quality and is more
 

acceptable in terms of bread and 
 assida
 

preparation. Two other true breeding sorghum
 

varieties from ARC/ICRISAT outperformed Gadam El
 

Hamam and Dabar in 1983. These are being examined
 

further and are definitely promising. Another
 

potentially important contributor is the
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introduction of the hybrid Hageen Dura #1. The
 

WSARP will continue to test this hybrid, and has
 

provided a short-term advisor from the U.S.
 

private sector to assist with seed production.
 

The use of the new hybrid is dependent on a
 

dependable annual source of seed which is not
 

currently available in the West. Also, tests at
 

the University of Khartoum and the Gezira Research
 

Station have shown that Hageen Dura #1 is highly
 

susceptible to striga. Resistance to striga
 

and/or the development of cultural practices to
 

reduce infestation are also important
 

considerations. WSARP is working on overcoming
 

the striga problem in millet and sorghum in
 

collaboration with the IDRC-supported program at
 

the ARC and the University of Khartoum.
 

• Livestock supplementation. Project research has
 

indicated that the lactation period in cattle can
 

be doubled and milk production increased up to
 

fourfold by the provision of a minimal amount of
 

sesame cake as supplementation. This has the
 

potential of improving food security for pastoral
 

household consumption and increasing family income
 

substantially through sale of lactic products,
 

already a major commercial enterprise in the
 

transhumant system. In addition, the resulting
 

improved nutrition of young livestock can decrease
 

mortality, and increase growth and maturation
 

rates. With animal numbers and lactic product
 

production less at risk, there is mounting
 

evidence that market offtake can be dramatically
 

increased. Other factors such as control of
 

animal disease are also important.
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g. 	 Animal-provided Transport. Cooperative research
 

is being carried with the Animal Traction Project
 

in Kadugli supported by the EEC. As a result of
 

WSARP project activities to introduce bullock
 

carts into the Nuba Mountain area near Kadugli,
 

local farmers appear to be very receptive to the
 

adoption of these carts 
 which can provide an
 

important labor-saving device for transport of
 

commodities 
from* the fields, of commodities to
 

market, of water, and many other uses. An
 
important labor constraint can be decreased.
 

Economic studies are now underway. More rapid and
 
effective transport can also open up parts of the
 
clay plains to crop production to which access is
 

currently prohibited by the long distance the
 
villagers have to walk and transport produce on
 

their heads.
 

h. 	 Livestock production in Southern Darfur and
 
Kordofan. Livestock production in Southern Darfur
 
and Kordofan is based primarily on a transhumant
 

system with the livestock producers moving their
 
animals out of the southern regions at the onset
 
of the rains to escape mud, flies, and diseases;
 

to graze on the high protein grasses that appear
 

on the northern range during the rainy season; and
 
to access livestock and milk markets in the north.
 

Studies on possible means to redirect or limit
 
this migration are ongoing. The Project has
 
carried out activities which indicate that the
 

southern-most provinces have great potential. for
 
increased numbers of livestock produced. This is
 
not being realized, however, because of the
 
adverse impact of fire and because the animals are
 

moved out of this region during the rains.
 
Current research indicates, however, that many of
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these constraints to the year-round production 
of
 

livestock in the south can be alleviated, thus
 

increasing the potential for livestock 
production
 

dramatically. High potential technologies to date
 

include: seasonal mineral supplementation for
 

large ruminants; seasonal control of external
 

parasites (especially in small ruminants); limited
 

helminth control in young livestock; and the
 

introduction of a dry season controlled grazing
 

system for currently unutilized high potential
 

areas in Southern Kordofan. Current results
 

indicate that introduction of the grazing system
 

alone would increase livestock biomass in Southern
 

Kordofan by 30 to 45%. This could be increased by
 

another 50 to 100% with the incorporation of some
 

of the additional management improvements. A
 

pilot study to test the introduction of the above
 
recommendations is being planned in cooperation
 
with the Regional government. If successful,
 

policy reform for land use in Southern Kordofan
 

could result in greatly increased livestock
 

productivity and relief of damaging ecological
 
pressures on northern ranges. The input-high
 
return interventions discussed above show great
 

promise.
 

i. 	Introduction of legumes into cropping systems.
 

Initial studies have been conducted on the
 
restoration of soil fertility using low input
 
technology. Most promising appear to be the use
 
of multiple purpose leguminous crops for
 

intercropping and rotation. Cowpeas have been
 
shown to yield beneficial soil fertility results
 
while producing a desirable food crop and forage.
 
Pigeon peas and mungbeans appear to offer a high
 
potential alternative in some areas.
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Interventions such as 
these should be tested under
 
both traditional and mechanized conditions in 
 the
 
West as the need for attaining increased
 

production on a sustainable basis, while
 
decreasing the current environmental damage by
 
extensive farming practices is great. Groundnuts,
 

including several lines developed by ARC, have 
a
 
high potential as a market commodity and yield a
 
high quality forage by-product.
 

J. 	 Increasing water-use efficiency. WSARP is giving
 
attention to the identification and testing of
 
various technologies to harvest and conserve the
 

limited water resources in Western Sudan for
 
optimal agricultural use. Those showing promise
 
to date have included mulching, weeding and
 
spacing trials. Also under consideration for 1985
 
are water harvesting to conserve jebel runoff in
 
Southern Kordofan and non-cracking clay/gardud
 

runoff in Northern 
Kordofan and Southern Darfur.
 
Although they have not been given priority to date
 
by WSARP, there appear to be several readily
 
applicable technologies for decreasing evaporation
 

losses from hafirs.
 

In conducting its research program, WSARP has
 
established ongoing cooperative efforts with the
 

IARCs, CRSPs, projects funded by the World Bank
 
and other donors and Sudanese organizations.
 

Effective inter-relationships have been
 
established with the regional governments of
 
Kordofan and Darfur. Thus, cooperation and
 
coordination of efforts have been emphasized.
 

The project has been continuously monitored by
 
CID/WSU and by the donors. These efforts and the
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mid-project external evaluation are described in
 

the Year 4 and Year 5 Annual Reports. A number of
 
recommendations were forthcoming from the
 

mid-project evaluation which were subsequently
 

addressed by the project and CID/WSU. Most of
 

these recommendations have been satisfactorily
 

met, while others have not due to factors taht are
 
beyond the control of CID/WSU and the project.
 

In addition, the AID Mission contracted for an
 

external evaluation completed in August, 1984.
 

The evaluation report was very supportive of the
 
project's activities, and recommended that support
 

for the present project be extended for an
 

additional five years.
 

3. Staffing
 

Sudanese scientists to fill most of the projected
 
scientific positions in WSARP have been identified,
 

some are still in training and a growing number have
 

returned to the project. These individuals have
 
received excellent training, but are inexperienced in
 
the design and conduct of research, especially as being
 

conducted by WSARP. Because of this, TA inputs by
 

experienced U.S. research scientists are needed. This
 
represents one reason for the extension of the 
current
 

TA activities.
 

Additional scientists and technicians are required and
 

must be recruited and retained. Uncertainty about
 

future project support influenced by rumours and a lack
 
of communication and coordination between donors 
and
 

the project have adversely impacted not only
 

recruitment of scientific and technical staff, but also
 
the effectiveness of all associated with the project.
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A climate of adversity instead of mutual 
trust and
 
understanding has been created.
 

WSARP has had difficulty in hiring technical and
 
trained support staff to live and work in the West.
 
The completion of the research stations, continued
 
donor support, continued development and implementation
 

of a training plan, and internal project training
 
capability will also assist in meeting these staff
 

needs.
 

U.S. T.A. staff have provided program continuity
 
unusual in most AID projects. Some staff are now in
 
their third tour. Several non-project funded
 
short-term TA inputs have been supported by WSU and
 
other CID universities under the auspices of the
 
strengthening grants and WSU's MOU agreement with
 
USAID, and by university funds.. Additional TDY's
 
would strengthen the research program.
 

The Mission has recently proposed the immediate
 
elimination of positions for the Senior 
 Research
 
Advisor, the Project Engineer, and the elimination in
 
April of the Administrative Officer position. Since
 
the former two individuals hold AID-approved contracts
 
through 14 August, 1985, and the project will be
 
responsible for salary continuation until that date,
 
this does not seem economically reasonable. In
 
addition, both individuals have nearly five years of
 
experience in their positions in Sudan, and would be
 
invaluable in the training of successors. The
 
administrative position is absolutely essential 
during
 
the next 6 critical months, when arriving equipment
 
must be cleared, inventoried, and an orderly transfer
 
made of administrative activities 
to El Obeid and the
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new Khartoum office. CID/WSU cannot 	 without
function 


this position adequately staffed.
 

4. 	 Requirements for Project Success and Sustainability
 

CID/WSU is concerned about the sustainability of the
 
project beyond the current technical assistance
 
contract, and the 
 smooth and efficient phase down of
 
both dollar and local currency support from the donors.
 
CID/WSU is also concerned about the availability of
 
resources, both human and monetary, to 
 carry out the
 
CID/WSU responsibilities 
 to the end of the contract
 
period. These latter needs are included in the
 
contract. Proposed elimination of the three positions
 
(mentioned above) 
 would jeopardize contract
 
effectiveness. CID/WSU and the Project, through Dr.
 
Dafalla, have indicated that continuation of these
 
positions through 
August 1985 is necessary. Little
 
monetary savings will be realized and the rationale
 
that elimination of the positions will force the GOS to
 
assume more project responsibility is inconsistent with
 
present project needs and time constraints. CID/WSU is
 
also 	anxious to work with 
 the donors to assist in the
 
transition from the present 
contract to an extension,
 

if such occurs.
 

The following are viewed as essential for long-term
 
project success and sustainability:
 

a. 	 Continued donor support over an extended period as
 
articulated 
in both WB and AID development
 
strategies. 
 The recent external evaluation of the
 
project recommended continued support for an
 
additional five years.
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b. Development and implementation of a strategy 
involving both central government through the ARC 

and regional governments for long-term support of 

the recurrent costs. 

c. Effective project administrative 

capabilities and infrastructure. 

and support 

d. Establishment of a stable work environment 

funding that are conducive to the recruitment 

retention of scientists and technical staff. 

and 

and 

e. Time and activities directed to the integration of 

returning scientists into the project philosophy 
and program and for their maturation as 

established researchers. 

f. Hiring and traiing of 

technical staff. 

additional scientists and 

g. Effective prAoritization and conduct of research. 

h. Interface of project activities effectively 

other development activities in the West. 

with 

i. Coordination of project activities with the ARC 

activities, other Sudanese organizations, other 

projects, IARCs and other national and 

international organizations. 

J. Mechanisms for dissemination of research findings 

to the producers through cooperation and 
coordination with regional and national extension 

efforts and the private sector. 
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APPENDIX L
 

LIST OF WSARP ACRONYMS AND ABBREVIATIONS
 



----- -----------------------------------------------------------

LIST OF ACRONYMS AND ABBREVIATIONS FOR WSARP PUBLICATIONS
 

Acronym or
 
Abbreviation Organization or Meaning
 

A/E Architectural and Engineering
 

ACIAR Australian Centre for International Agricultural Research
 

AID/Wash. Agency for International Development/Washington D.C.
 

AOAD Arab Organization for Agricultural Development
 

ARC Agricultural Research Corporation of Sudan
 

AVRDC Asian Vegetable Research and Development Center
 

BNIADP Blue Nile Integrated Agricultural Development Project
 

CGIAR Consultative Group for International Agricultural Research
 

CIAT Centro Internacional de Agricultura Tropical
 

CID Consortium for International Development
 

CIMMYT Centro Internacional Mejoramiento de Maize Y Trigo
 

(International Maize and Wheat Center)
 

CIP Centro Internacional de la Papa (International Potato
 

Cr. er)
 
COP f of Party
 
CRSP aborative Research Support Program
 

DG D actor General
 
FAO Food and Agriculture Organization
 
GTZ German Technical Assistance Agency
 

HTS Hunting Technical Services
 
IBPGR International Board for Plant Genetic Resources
 

ICARDA International Center for Agricultural Research in Dry Areas
 

ICRISAT International Crops Research Institute for the Semi-Arid
 

Tropics
 
IDA International Development Agency
 

IDRC International Development Research Center
 

IFAD International Fund for Agricultural Development
 

IFPRI International Food Policy Research Institute
 

IITA International Institute for Tropical Agriculture
 

ILCA International Livestock Centre for Africa
 

ILRAD International Laboratory for Research on Animal Diseases
 

INTSORMIL International Sorghum and Millet CRSP
 

INTSOY International Soybean Program
 
fd feddans (1.04 acres or 0.42 ha.)
 
ha hectare (2.471 acres)
 
IRRI International Rice Research Institute
 

ISNAR International Service for National Agricultural Research
 

JMRDP Jebel Marra Rural Development Project
 
LS Sudanese Pounds
 
LT Long-term
 
MFC Mechanized Farming Corporation
 
MOU/PSG Memorandum of Understanding/Program Support Grant (between
 

USAID and universities)
 
NRC National Council for Research
 
RA Research Associate
 
ST Short-term
 
TA Technical Assistance
 
TDY Temporary Duty
 

USAID United States Agency for International Development
 
VE Value Engineering
 
WB World Bank
 

WSARP Western Sudan Agricultural Research Project
 

WSDC Western Savannah Development Corporation
 

WSU Washington State University
 

Li
 


