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Visit to Western Savannah Project (WSP) Darfur, Sudan
(visit 25 January - 5 February 1986)

By Theo J Willcocks, Agricultural Engineer, OD/NIAE

Introduction/Objectives

The primary purpose of this visit was to:

i) see the Naga'a (bare) soils in Western Savannah and make

proposals for the research and development of improved techniques to

exploit the crop production potential of this virtually unused resource
(approx 1500 kmz).

ii) consider other Agricultural Engineering aspects of the
Western Savannah Project (WSP) these included: animal traction for
cultivations and general workshop and support facilities for

agricultural machinery.

The visit was timed to coincide with that of the BDDEA team comprising
Messrs P Weare (Natural Resources Adviser), P W D H Roberts (Engineering
[Civil] Adviser) and E Hawthorn (Economics Adviser). We were
accompanied throughout the trip to Darfur by Mr Mohamed Abdullah Rahman
the Director General of Western Savannah Development Co-poration and Mr
B Eastwood, Councillor of the British Embassy. Mr Weare's Summary

Report on BDDEA visit to Sudan can be seen in Appendix A.

Whilst in Khartoum it was possible to follow up the proposals made in
Nov/Dec 85 for NIAE involvement at Qal en Nahal with Euro Action Accord
(ref TJW OD/NIAE Report No OD/85/21) and other contacts.

Details of Itinerary and Contacts made are at Appendices B and C.

Before leaving Khartoum, 5 Feb, a Departure Report was left with the

British Embassy, extract at Appendix AS5.




2 Background, WSP

The total project cost for the Western Savannah Project Phase II (5 yr)
has been estimated at M$ 43.8 by the Internatinal Development
Administration (IDA) of the World Bank.

Contributor M$

IDA 10.6
IFAD (International Fund for Agricultural Development) 10.0
ODA (IDA estimates: M$ 10.7)

BDDEA Sept 85 estimate 12.7

(This includes M£0.65 for local costs and M£0.94 for TC)
Government of Sudan 12.6
Total M$46 (approx)

Details of the proposals for WSP II can be seen in the ODA Projects
and Evaluation Committee Submission, Sudan: WSP II. Report No
PEC(85)47. The main project objectives and the ODA funded components
are listed at Appendix A6 from PEC(85)47 para 3 pp 9 and 10.

Background Fact Sheets of the Western Savannah Development
Co-operation (WSDC) are available as listed at App D. Sheets relevant
to the Naga'a soils and Animal Traction are also at App D. Some
background references are listed at the end of this report and a map
is given on the back page.
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3 Naga'a Soils, S. Darfur

Fail General Observations

The Naga'a soils represent a valuable resource for food

production in South Darfur but they need to be exploited carefully.

The term Naga'a describes a soil surface that has a hard smooth cap
and these soils usually occur in large virtually flat areas with
little vegetative growth. (Naga'a blocks seen during this visit were
generally in the 10-50 hectare range). It is estimated that there are
about 120,000 ha of these soils within the Baggara Alluvium in the

western area of the Western Savannah Project (Kerr, 1984). See maps

at rear of report.



Traditionally the hardness of these soils has prevented their
cultivation by hand or animal draught methods. Vegetative growth is
sparse because run-off is high and little water infiltrates through
the soil profile. Naga'a soils are much more fertile than the
surrounding Qoz (sand) soils (Kerr, 1984) and observation trials with
tractor drawn chisel ploughs have produced good crop yields (2-3t/ha
or 9-14 x 90 kg bags/feddan) when rainfall has been reasonable (about
500 mm). In 1983, however, rainfall at Jumeiza was only 320 mm and

many of the crops on Naga'a soils were a total failure.

Some tillage trials have been conducted at Jumieza to compare various
types and depths of tillage. Much good work has gone in to this but
unfortunately the design of these experiments involved a complete
re-randomization of treatments each season which will have virtually
obliterated any valid comparison of tillage depths. However, the use
of chisel ploughs on these capped soils to enhance infiltration of

scarce rain water is supported.

Kerr (1984) estimates that there are about 50,000 ha (120,000 feddans)
of soil suitable for ploughing within a 25 km radius of Buram.

During this visit the WSDC Naga'a ploughing team was seen operating
near Tullus. The present fleet of five tractors with chisel ploughs
were operating well, but improved field management would increase
output significantly (see 3.3 below). Maintenance support facilities
for these tractors were poor and these must be improved if this

important development work is to continue. (Johnson et al, 1979)

Several crop root growth inspection holes were dug into Naga'a during
this visit. Unlike the cap, soil cracking was evident in some holes
below the surface, indicating a greater clay content. This
observation means that the adverse physical properties of the soil
surface may be improved by mixing with the finer soil below. The
presence of such a stratification could have been developed when the
Naga'a was covered in sand since uninhibited infiltration through the
sand and into the Naga'a could have leached the fimer clay particles
out of the Naga'a surface. This would partly explain why the
resultant Naga'a surface would be prone to capping where

stratification occurs.




3.4 The Naga'a Problem

The main problems with these soils are:

i) too hard to cultivate by hand,

ii) virtually no infiltration of rain water in the untilled
state (hence a bare soil that reveals little evidence of
its crop production potential),

iii) crop failure when rainfall below average,

iv) remote location making mechanized tillage logistically
difficult.

33 Possible Solutions, Short Term

The interim period between WSP I and WSP II (ie until 30 June 1986).

The use of tractor drawn chisel ploughs to break open the soil surface
to enhance infiltration should continue but the inputs of the tractor
hire scheme need to be accurately recorded. Immediate steps should be
taken to ensure that all cultivation runs are above 200 m in length,
below this operational costs rise exponentially (Willcocks, 1981). At
present the WSDC Naga'a ploughing service is using relatively new
tractors. Older equipment is more prone to breakdown and urgent
attention must be given now to the provision of a more effective
maintenance and repair service for this equipment so that a reliable
and an economically viable service can be provided. (Fieldson et al,
1986).

Some attention should be given to reduced input strip tillage, across
the slope in a micro-catchment format, as an insurance against low
rainfall. Strip tillage at implement width intervals should be
applied across the contour, more intensive cropping should then be
conducted on these strips thereby reducing inputs for tillage,
planting and weeding. (This was discussed with the HTS Agricultural
Engineer before he went to WSP in Feb 86). Information from the
previous tillage trials will regrettably be limited and the

improvement and effective continuation of this work will require an

e



Agricultural Engineer and an Agronomist/Agriculturalist on the WSP
team with semi-arid crop production and dry land farming tillage

experience.

Greater attention needs to be given to the quantification of the

Naga'a resource in terms of area, type and availability for cropping.

3.4 Long Term Development of Naga'a (WSP 11)

3.4.1 Approach

Priority should be given to reducing the risks of cropping by
developing:

- water catchment cultural practices with

- reduced tillage inputs.
This is technically feasible but mechanisation in this remote region
will be logistically difficult. Specialist agricultural engineering
inputs will be necessary to guide and support the programme so that
objective trials can be drawn up to evaluate soil/water
regimes/requirements of these soils with a view to implementing a

lower input system designed for more reliable cropping.

In addition to this the potential resource of the Naga'a for reliable

crop production needs to be assessed by:

- mapping the area of these soils available for crop
production and further classifying them into 'tough' (probably 20% of
the soils),'medium' and 'friable' categories.

- analysing rainfall patterns to estimate probabilities of

below and above average rainfall.




3.4.2 Investigations

Diagnostic applied studies are urgently required to:

1) Evaluate simple forms of low input strip tillage systems
that conserve water through microcatchment techniques.

ii) 1Investigate the composition of soil profiles and monitor
the residual effect of soil cap busting with a
view to reducing tillage inputs in ensuing years.

iii) Assess the need for deeper tillage in terms of increased
inputs relative to improvement in soil porosity, water
conservation, root growth and crop yields, ie compare
shallow (0.1 m) with deep (0.3 m) tillage.

iv) Develop effective measures for weed control.

v) Evaluate the sécial and economic advantages of using
reduced strip catchment tillage practices, as well as
zero and overall tillage options, with a view to
promoting private sector tractor tillage for Naga'a crop

production,

In 1), ii) and iii) the physical properties of the soil need to be
measured before the commencement of any trial and consistently

monitored throughout the investigations (consult OD/NIAE for details).
3.4.3 Staff

To achieve the above the full time inputs of two Agricultural
Engineers will be necessary:
a) The Senior Officer should have had experience of
semi-arid rainfed agriculture and tillage or soil/water
research. He will be responsible for the tillage
development programme in conjunction with the WSP team
Agronomist and Land Use Planner; short term inputs will also

be required by an Agricultural Economist, ref 3.4.2 v above.

b) The second Agricultural Engineer should have had
experience in tractor fleet operations and be capable of
organising extension/training programmes in the use of
tractor and animal drawn equipment. His duties will include

responsibilities for the implementation of an improved




(reduced input) tractor hire scheme for the Naga'a soils.
His services will also be needed in the introduction of light

animal drawn implements on the Qoz soils. (See 4.1. below).

In view of the specialist nature of the work these agricultural
engineers will need support and direction from engineers/scientists
and the agricultural economist of the Overseas Division of NIAE.
Suggested Terms of Reference for these (TCO) posts are given at
Appendix E. Local support staff will be essential in this work in the
form of counterparts, mechanics and agricultural

demonstrators/extension workers.

3.4.4 Equipment
Outline specification recommendations:

a) For Tillage Evaluation and Development Work:

i) Tractor: 50-60 kW (67-80 hp)

ii) Tined implements: for shallow (cultivator),
medium (chisel plough) and deep
(winged subsoiler) cultivations.

iii) Altermative soil

| moving implements: e.g. progressive depth cultivator.
f iv) Weeding equipment: sweeps, sprayers etc
v) Trailer: for tractor fitted with

4 manually operated crane.

Q& vi) Scientific equipment: for soil analysis, tillage
I input measurement and crop
: yield assessment.

vii) Surveying equipment: level, staff, measuring
wheel etc.

viii) Engineering tools: for equipment maintenance
and modification.

ix) Transport: Land Rover long wheel base.

X) Trailer: for Land Rover (LR).




b) Equipment For Naga'a Cultivation Extension Work:

1) Tractors: 50-60 kW, 2 wheel drive.
ii) Chisel ploughs: depth of work: 0,1-0.25 m;
(1 per tractor) w. depth wheels,
width approx 3 m (7 tines)
iii) Cultivators: depth of work: 0.07-0.15 m,

(1 per 2 tractors) w. depth wheels,
width approx. 3.3m (15 tines).

iv) Surveying equipment: to ascertain direction of slope
for water catchment and field
size measurements.

v) Transport: LR 110 pick-up truck.

vi) Workshop trailer: c/w electrical generator,
welder, drill, hand tools
etc. 500 kg capacity.

vii) Transport: 7t truck

viii) Bowser: for fuel and lubricants

Detailed specifications and costing for a) and b) can be provided
by OD/NIAE. (Metianu, 1979 and Wainwright, 1982).

4 Other Ag. Eng. Topics at WSDC

4.1 Animal traction Experience in much of Africa indicates that the

use of animal draught for tillage is most unlikely to succeed where
farmers are not already using animals for other purposes. Therefore the
probability of farmers adopting work oxen for difficult Naga'a tillage
is very low. On the other hand, the commonly available donkey may well
prove a popular draught source for the light Qoz soils providing simple

low cost implements are available.

The development of the light donkey plow/weeder seen at Tullus is
commendable and the use of locally available materials must be
encouraged. The present design could easily be improved from an
engineering standpoint but for the present priority attention should be
glven to measuring farmer acceptability of the concept of using donkey

draught. The proposal to manufacture about 50 implements for such an




evaluation is supported but it is recommended that with available
supervision and management the best results will be achieved by limiting

the study to about 5 test areas.

Results from the studies should be reviewed by an animal draught
specialist later on in 1986. The design of light low draught implements
for donkeys will require careful matching of resources. It is
recommended that the Animal Traction and Small Equipment Section of
OD/NIAE (Kemp, 1985) should assist in the development of the programme
during 1987,

4,2 Wateryard pumps The rehabilitation and maintenance of water

pumps is a major component of the ODA contribution to WSP II. Centrally
based mobile repair and renovation teams are urgently needed but in the
long run greater attention should be given to the training of pump
attendants. During this visit several pump stations were visited and
every rig inspected was in need of simple maintenance. For example
mounting bolts were broken on two pumps and the resultant flexing of the
pump body will lead to serious breakages and major repair if these bolts
are not replaced promptly. Training and equiping of pump attendants, in
routine checking and simple maintenance will lead to a more sustainable

project.

4.3 Workshop Facilities The presence of drought relief NGOs in

Nyala has created serious man power shortages particularly for
mechanics. Organisations are now having to pay realistic wages (i.e.
considerably above low government rates) for workshop staff which has
resulted in the virtual exodus of senior staff and mechanics from the
WSDC workshop. Clearly this will have serious repercussions for the
whole of the transport dependent operations of WSDC and the related
uncosted price of this would be totally unacceptable. Alleviation of
this problem must be achieved promptly and could be aided by makng the
recruitment of experienced workshop staff on revised pay scales a
conditionality of WSP II.

Without an efficient central workshop it is obvious that the WSP II
Naga'a ploughing and extension programmes will be severely limited
(Fieldson et al, 1986). This also highlights the importance of

developing sustainable systems of agriculture in the region.
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5 Ag. Eng. Issues in E. Sudan

S5e1 Qual en Nahal (QEN) Discussions were held with Mr I Macdonald of

Euro Action Acord (EAA) regarding the development of sustainable
cultural practices for cropping on Vertisols at QEN. Mr J Meredith an
OD/NIAE Agricultural Engineer will visit QEN to implement these studies
May - Jul. 1986 (Ref. TJW Report no. 0OD/85/21).

ik Gezira Vertisols In an endeavour to obtain funds to conduct

"tillage research" at Gezira, scientists have been co-operating with a
local agent in the use of high power crawler tractors for cultivations
(ref. E1 Amin 1985 and Sayer & Colley, 1985). Deep tined tillage has
been conducted on self mulching Vertisol soils on the Rahad (200 feddan
subsoiled) and Blue Nile Schemes. The treatment entails subsoiling 0.4
- 0.5 m depth followed by discing (74 kg/disc) at 0.1 m depth,
fertilizer application and planting of cotton. Vertisols generally only
require a low draught weeding cultivation for seed bed preparation
(Willcocks 1984 and 1985). It is conceivable that high energy deep
subsoil tillage could enhance soil cracking, subsequent infiltration of
water and possibly crop yield but at an unacceptably high cost. During
a brief visit to the ARS Wad Medani discussions were held with the
scientists and the local agent. The results of the initial deep tillage
trials (Salih, 1986) were found to be statistically insignificant and
the whole concept of deep ploughing for Vertisols was challenged.
However, since the crawler tractors were being offered at low hire rates
(approx. SL 100/h) their use could be profitable providing wide shallow
tillage equipment was available so that high work rates could be

achieved.

Clearly the Gezira Board need to adopt a more objective research
programme so thatzgtonomic tillage system will evolve. Specialist
inputs would however be necessary to achieve this and it is recommended
that the British Embassy check and advise on whether any aid inputs are
in the "pipe-line" through other donors for this type of development
work at Gezira. It is hoped that Mr Meredith of OD/NIAE will be able to
call in at the ARC station at Gezira on route from QEN before he leaves

Sudan in July 1986.
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.

SUMMARY REPORT ON BDDEA VISIT TO SUDAN

22 January - 5 February 1986

the PURPOSE

101 A team of BDDEA Advisers visited Sudan from 22
January - 5 February 1986. The team included P R Weare
(Natural Resources Adviser); P Roberts (Engineering Adviser)
and E Hawthorn (Economic Adviser). The team was joined in
Khartoum by Dr T Willcocks (Overseas Department, NIAE) and in
Nyala/El Fasher by Messrs Jarrold and Woodroofe (MASDAR

Consultants). The main objectives of the visit were as
follows: =

L review WSDC Work Plans for tne remainder of WSP1
(i.e until 30 June 1986);

s i review progress made by WSDC witn preparation of
Work Plans for 1986/87;

a4a i review progress in field, of WSP1;
iv. introduce MASDAR team to RG Darfur and discuss
liaison/coordination arrangements between team and
UNDP;
Mie review and ‘'assist with two 'specialist

consultancies commissioned by ODA:
(a) Pesticide Researcn Consultancy (TDRI);

(b) Livestock Research consultancy (Burt
x Consultants);

vi, up-date BDDEA on the current food supply situation

and 1985/86 harvest prospects (waith particular
reference to Western Sudan).

Vi@ Dr Willcocks was particularly concerned with the

applied research programme and pilot field programme related
to the naga'a soils in South Darfur.

1.8 Dr Jarrold (Marketing Director, MASDAR) and Mr R
Woodroofe (Team Leader, RG Advisory Planning Team, Darfur)
Joined the BDDEA mission in Nyala 1n order to make a
reconnaisance visit toc E1 Fashner, prior to mobilisation of
the 3 man team funded by ODA.

144 Mr B Fastwocd (Councillor, British Embassy)
accompanied the BDDEA team in Darfur.
1,5 The #ngineering Adviser (Mr P Roberts) and Dr

Willocks will report separately.




2. PROGRAMME

2.4 A summarised programme for the visit 1is attached
at Appendix 1. A list of persons met is attached at Appendix
2 .

3. MAIN CONCLUSIONS AND RECOMMENDATIONS

WSDC Work Plans for WSPH

3.4 Satisfactory progress has been made with the
preparation of Work Plans for the Agricultural Services
Division for the remaining period of WSPi. Work Plans for
the Engineering Services Divisiocn have still to be drafted.
Substantial progress has also been made with preparing the
Indicative Land Use Plan for South Darfur. It is anticipated
that the Plan will be available for distribution in August
1986. BDDEA Advisers informed the D-G of WSDC that
sympathetic consideration would be given to a request for
additional short-term specialist assistance to assist with
this task so that the routine work of the Land Use Planner is
not disrupted.

5a2 The post of Senior Agronomist has been vacant
since the departure of Mr Ogburn in December 1985, A
replacement put forward by HTS was considered unsuitable by
D-GC WSDC on the grounds of youth (age 32 years) and
inappropriate experience (humid tropics). This decision 1is
strongly supported. HTS have been requested to provide the
CV of an alternative candidate within ten days. If they are
urnable to do so, ODA Advisers should consider what
contingency arrangements could be made to fill this important
post in order to ensure timely preparation of the agronomy
component of tre 198€/87 Work Plans (possibly drawing on
Corps of Specialists or LRDC).

1986/87 Work Plans

55 The general format and presentution of the
1986//87 Work Plans (i.e PY1) were discussed at some lengtn
with WSDC staff. It was agreed that further attention would
be paid to (i) the identification of realistic targets, and
(ii1) i1dentification of target groups and the numbers of
likely beneficiaries, for incorporation in tne work Plans.
It was also agreed that WSDC would prepare a Discussion Paper
on the Settlement component, to accompany the draft Work
Plans. The Paper would review and evaluate progress made to
date witn the settlement programme and would redefine
settlement objectives and criteria for both controlled and
communal settlements. Particular attention would be paid to
comparing the option for settling and renabiliating down-
graded land with the settlement of previously unexploited
land areas. The preparation of this Paper will, in part,
neet the expressed concern of tnhe PEC on this component.
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4 App A3
1/

3.4 1t was agreed that every attempt would be made to
prepare draft plans by mid-March for circulation to donors,
prior to joint WSDC/donor discussion in April 1986 at which
t+ne Plans would be reviewed and agreed prior %o submission to
c0S for inclusion in the 1986/87 budget.

Naga'a Soils/Animal Drawn Implements

345 Dr Willcocks to report separately.
See ethrnel fwm Khovbuu Depafure Bepord™ oA~ Apy AS
Food Supply and Harvest Prospects 1985/86

3.6 Mr J Goodwin (USAID) provided the latest estimates
for the 1985/86 narvesti. Tnese estimates are based on the
USAID crop survey undertaken in November/December 1985
utilising satellite imagery with ground truthing undertaken
by the Environmental Resource Institute Michegan (ERIM) for
#west of Nile and USDA east Nile. Data provided by the
Ministry of Agriculture were also taken into account (e.g for

yields per unit area west of Nile). Tne latest national
estimates are:

Ministry of Agriculture: 4.3 MT sorghum/millet;
USAID: 5.2 MT sorghum/millet

Domesiic consumption is estimated to require 245 RO widtn &
further ! MT required for seed and domestic storage. USAID
therefore estimate a national surplus of about 1.7 MT (the
Ministry of Agriculture estimate a national surplus of 0.8
MT). There are considerable differences 1in estimates of
Regional production made by USAID and %*he Ministry of
Agriculture, particularly witn regard tc western Sudan. The
gross production figures should be treated with some caution.

4. RG (DARFUR) ADVISORY PLANNING TEAM

4.1 Dr R Jarrold (Marketing Director MASDAR) &nd R
¥oodroofe (Land Use Planner and Team Leader designate)
accompanied the BDDEA team to E1 Fasner. Thie was a
reconnaisance visit prior to mobilasation of the Team in El
Fasher in mid-March. A constructive meeting was held with
the Military Governor of Darfur and representatives of the
major Regional ministries invoclved with the post drougnt
renabilitation programme (see Appendix 2; List of People
met). MASDAR was requested to make every effort to ensure
that the proposed timetable for mobilisation did not slip.
The RG representatives were urged to make fall-use ol tine
Advisers once they were in post. Useful contacts were made
with multilateral agencies and NGOs resident in El Fasher.
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Specialist Consultancies

i. Pesticide Research Project

The BDDEA Natural Resources Adviser discussed the Interinm
Report prepared by TDRI with the Team Leader (Mr D Haydon)
and Dr J Tunstall (Ceonsultant). The technical proposals
appear to be sound but the team was requested to prepare full
job descriptions for the proposed Sudanese professional staff
and full job descriptions and TOR for the proposed TCO input,
in order to strengthen the case for the level of staffing
proposed. It was agreed that the linkage between the
proposed project and the research component of the IBRD
"Research, Extension and Training Project for irrigated
Agriculture” should be clarified. To this end arrangements
were made for Mr Haydon and Dr Tunstall to meet visiting IBRD
staff concerned with this project, either in Wad Medani or
Knartoum. The team was requested to look further into the
justification for constructing staff houses at the Gezira
Research Station rather than leasing accomodation in Wad
Medani. It was agreed that the Interim Report should be

given to Research Advisers in ODA for consideration, as soon
as possible.

1 1 Livestock Research Project

Dr Burt's team (4) assembled in Knartoum at the start of the
BDDEA visit. The BDDEA Natural Resources Adviser accompanied
Dr Burt to initial meetings with the Director of APRA and the
Under Secretary of APA. Further discussions were held with
Dr Burt's team towards the end of the MDDEA mission. The
tean's preliminary findings indicate tnat livestock research
in Sudan is in total disarray, with up to 99% of budgets
allocated to staff salaries and allowances. In order for any
livestock research project to be viable, considerabdle
injections of recurrent expenditure will be required and
provision will need to be made to ensure significant
improvement in the level of research management.

P R WEARE
BDDEA
6 February 1986
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4
Extract from Khartoum Departure Report, 4 Feb 1986

Naga'a Soils SDr Willcocks)
. e Naga'a Soills represent a valuable resource for food.

production but they need to be exploited carefully.
Priority should be given to reducing the risks of
ccopping by reducing inputs and developing water catchme.
cultural priorities. This is technically feasible but
mechanisation in this remote area will be logistically
difficult - specialist agricultural engineering inputs
will be necessary to guide and support the programme

APPENDIX A5 =~

3.6 In the Interim period (ie. until 30 June 1986) the
present approach to scale is acceptable but greater
attention needs to be given to qualify the Naga'a
regsource. Information from the current tillage tirals
will regrettably be inadequate and this will be discussc
with the departed HTS staff in UK. The effective
coordination of this work will require an Apgronomist/
Agriculturalist with semi-aid experience. The nge of
Chisel ploughs on these capped soils to enhance infiltre.
of scarce rain water is supported, the use of shallow

_wide level discs on cracking clays should also be
explored. .

L For Phase II the Naga'a resource will need further
clarification to quantification ie. area, type, potentic.
production etc. Specialist Agronomist Engineers (NIAE)
input will be essential to draw up objective forces
to evaluate soil/water regions/requirements of these soi
with a view to inplementing a lower input system designe
for more reliable cropping.

Animal Drawn Implements (Dr Willcocks)

%.8 Progress with this aspect of the work is encouraging .
and the local production of prototype donkey ploughs
is supported. Former acceptability testing will require
thorough support to careful monitoring from agricultura’
engineering to agronomy aspects. There is room for
improvement of the désign in Phase IT but the prototype
is adequate to test the concept of animal drawn tillage

in South Darfur.
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Extract from‘PEC(85)47

The main objectives of the IDA/IFAD/ODA/GOS

Western Savannah Project Phase II (wsp-2) as a whole as

{ stated by IDA, are to:

(a)

(b)

(c)

02
WSP-2 are

(1)
(43)

{134

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

increase small farmer incomes through higher

Pproduction of grain“and pulses by extending

technology developed during WSP-1 and making
available inputs needed.to use this technology;

increade output fromilaviestael by creatang. an
effective veterinary service and Assisting
sedentary and nomadic communities to control and
conserve range and develop pasture; and

enable individuals and communities to adapt their
farming systems to arrest the ongoing degradation
of soil and range by introduction of land tenure,
by extension and improvement to water supplies and
by adoption of new technology either identified
under WSP-I or to be developed by concentration of
resources on research and development under WSP-1.

The objectives of the ODA-funded conponents of

rehabilibation of 54 wateryards:

establishment of a routine maintenance and
operation system for 250 wateryards under the
responsibility of the National Water Corporation
(NWC);

installation of 11 new wateryards each serving a
new 'settlement raccommodatingiabout: 450 ¢ farmn
families, Two different scttlement models would
be.adoptedidn order to: help/idenkrfy the least
cost way 'of assisting séttlementiand of making
institutional (including Lana tenure) arrangements
which encourage land use patterns that can be
sustalned in the long term;

continuation of applied/adaptive agrioultural
research and on- farm trials at WSDC's threeo
Development Centres;

establishment of an agricultural extension
programme implemented through WSDC and the

provincial government's Agricultural Extension
Department;

‘ provision of s8seed dressing and phosphate

fertiliser for dlstrxbutlon by WSDC as part of the
extension programme;

continuation of adaptive research and tractor hire

services on the previously unexploited naga'a
80ils; '

provision of Land Rovers and trucks for other WSP-
2 components;

provision of TC in key areas.
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APPENDIX B

INTINERARY, Sudan

Date 86 Activity
FRI 24 JAN Flt BA153 LHR-KRT
SAT 25 Meet BDDEA team

Messrs P R Weare, W D H Roberts and E Hawthorn

SUN 26 am Meet Mr Mohamed Abdullah Rahman
Director General WSDC and Mr B Eastwood of BE

Fly to NYALA (WSDC charter)
pm Meet Messrs Bholar, Calderbank, Kerr etc
MON 27 am Meeting with WSDC staff chaired by Moh'd Rahman
pm Visit workshops in Nyala with PWDHR and EH
Met A Ali at WSP, G Fenton at SCF and
Moh'd Abdul Sabed and Syd Yusif at NWC workshop

Visit local blacksmith in Suq

eve Discussions with:
- Brian Kerr ref soils etc
- Ann Clift-Hill (PTAS) and David Hughes of Jebel Mara
Project
- Peter Williams ref donkey 'plow'

TUE 28 Travel south to JUMEIZA with Moh'd Rahman and
colleagues, BDDEA team and Mr B Eastwood
Saw NAGA'A soils, tillage plots and animal drawn
cultivatior also saw several water pumps on route

Night at BURAM (136 km) 85 mi journey from Nyala
WED 29 am Travel west
dug soil/root inspection pit 21 km west of Buram
Visit Ragag market and veg plots (217 LR log)
1345 Arrive DIMSU Dev Centre (236 km)
pm Visit NAKHARA settlement (258 km)
THU 30 am See donkey plow/weeder

Travel north
Inspect crop roots in alluvium on sand

Inspect Naga'a soils, crop root growth and tractor
chisel ploughing at TULLUS




SAT 1 FEB

SUN 2 FEB

MON 13

TUE 4

WED 5

1100

pm

0730

0800

0900

1100

1130

1200+

1420

1600

0730

eve

22

Arr NYALA (439 km)

Discussions with team at WSP Rest House. NYALA
Land Use Planning meeting with PRW, BK etc
Meeting with BDDEA team

Round up meeting with WSDC staff

Discussions with BK

Drive to EL FASHER with Moh'd Rahman BDDEA AND MASDAR
team :

Meet Director of Agriculture Ahmed Ibrahim with
Moh'd Rahman and PRW

Meeting with Major Gemeral Abu El Gasim Yousif Adlan
the Governor of Dafur and officials

Fly to KRT with USAID team and BE
Discussion with Mr I Macdonald at EAA office.
Visit BE
Contact: Kamal E1 Tom, Agri Proj Agent
A Marshall of MF
I Macdonald, EAA
A Binnie, Sudan Tractors
P Desmond, Ag Eng, FAO
Discussions with PRW
Meet PRW and PWDHR
Meeting at BE with I Hawkes and MASDAR

Meeting with Winston Prattley UNDP office

Visit FAO office
BE
Accomi PRW to Joe Coodwin USAID

Meeting with I Macdonald EAA with PRW
(Met HTS management)

Discussion with A Marshall of MF

Travel to Gezeira Board Ag Res Station

with A Binnie

Visit local Cat Agent

Meeting with Ag Eng and Soil Research staff at ARS
Complete KRT departure report

Fly to London




Ma jor General

Abu E1 Gasim Yousif ADLAN

Dr Hassan Haj ABDULLA
Dr Asman AGEEB
Abdullah ALI

A R ARABI, MBE

Bill BAYER

Alistair BINNIE

Mr BOLA
Abdul Samad BOLAR

George CAULDWELL
Ann CLIFF-HILL

Peter COLE
David L COTTON
Peter DESMOND

Jan Van EYNDHOVEN
Basil EASTWOOD

George FENTON

Dr Mohamed Abdul GADIR
Dr Joe GOODWIN

Mohamed E1 HASSAN
John HAWKES

Eric HAWTHORN
Christopher J HOWSE

David HUGHES
Abdel Karim HUSSAN
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APPENDIX C

CONTACTS

Governor, Darfur

Soil Scientist, ARS, Wad Medani

Assist Gen Manager, ARC Station, Wad Medani
Senior Mechanic WSP Workshop, Nyala

Commercial Secretariat, British Embassy,
PO Box 801, Khartoum, Sudan

General Parts Manager, SUTRAC, Sudanese
Tractor Co, Ltd, PO Box 1840, 74 Barlaman
Avenue, Khartoum, Sudan

General Manager, SUTRAC, Sudanese Tractor
Co, Ltd, PO Box 1840, 74 Barlaman Avenue,
Khartoum, Sudan

WSDC, Khartoum

WSDC, Western Savannah Development
Corporation, PO Box 190 Nyala, South
Darfur, Sudan

Team Leader, HTS, WSP I

Soil and Water Engineer, PTAS, Jebel Marra
Project, Darfur

First Secretary, Commercial Informationm,
British Embassy, PO Box 801, Khartoum 1

Second Secretary (Aid), British Embassy,
Khartoum

Agricultural Engineer, FAO, Khartoum, Mech
Farm Project, Sobo

Sen Dep Res Rep, UNDP Box 913 KRT
Councillor, British Embassy

Workshop Manager, SCF Workshop, Nyala
Agricultural Engineer, ARS, Wad Medani

USAID Mission Sudan, United States
Embassy, PO Box 699, Khartoum

Monitoring and Evaluation, WSP

Second Sec Aid, BE

Economist, BDDEA

Resident Manager, Hunting Technical
Services Ltd, PO Box 6172, Peoples' Hall,
Khartoum, Sudan

Agronomist, Jebel Marra Project, Darfur

Head of Animal Traction Unit, WSDC, Dimsu




Dr Ahmed IBRAHIM
Dr R M JARROLD

Brian KERR

Iain O MACDONALD

Ali MAHMOUD
Adrian P MARSHALL
Adrian M NOUR

Mohamed OSMAN El Eli
Tom O'SULLIVAN

Winston PRATTLEY

Mohamed Abdul SABEEL
Abdelatif SALIH

Dr Ahmed Ali SALIH
Kamal Ahmed E1 TOM

Mohamed Abdul RAHMAN
Peter W D H ROBERTS

Peter R WEARE

Peter WILLIAMS
R B WOODROOFE, OBE
Adam YAHIA

Mr YUSEF
Syd YUSEPH

Director of Agric (a vet), Darfur

Director of Economics and Marketing
Division, MASDAR (UK), Ltd, 141 Nine Mile
Ride, Finchampstead, Wokingham, Berks RGll
4HY

Land Use Planner, Hunting Technical
Services Ltd, Elstree Way, Borehamwood,
Herts WD6 1SB

Representative, Euro Action Acord, PO Box
986, Khartoum, Republic of Sudan

SCF, El Fashir
Sales Manager, PO Box 150, Khartoum, Sudan

Branch Manager, SUTRAC, Sudanese Tractor
Company Ltd, Branch Office, PO Box 301, Wad
Medani, Sudan

WSDC, Dimsu

Civil Engineer, Sir MacDonalds & prturs,
WSP I

Assist Sec Gen, UN, Special Rep of the Sec
Gen in Sudan

Nyala
SAO, Settlements, WSDC, Dimsu
Soil Physicist, ARS, Wad Medani

KECE, Kamal Eltom Commercial Enterprises,
PO Box 814, FOM SD, Khartoum

Director General, WSDC, Nyala

Engineering Adviser, British Development
Division in Eastern Africa, Bruce House,
Standard Street, PO Box 30465, Nairobi,
Kenya

Natural Resources Adviser, ODA, BDDEA,
British High Commission, PO Box 30465,
Nairobi, Kenya

Appropriate Technology Officer, VSO, WSP I
MASDAR, designate TL for El Fashir Project

Officer i/c of Naga'a Tractor Ploughing
Unit, WSDC

Sec Gen to Reg Governor, Darfur

Natl Water Corp (NWC) Nyala
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Western Savannah Development Co-operation

(WSDC) FACT SHEETS

Phase 2 Project
Project Components

The WSP Strategy

Geographic Background

Rainfall and Drought

Historical Backgroud

Agronomy Research No 1 Phosphate
No 2 Prospects

Animal Health

Animal Production

Animal Traction

Hafir Rehabilitation
Mapping Project
Naga'a Cultivation

Range Management:
Settlement

Track Improvement
Wateryard Rehabilitation
Additional Activities:

Project Monitoring and Evaluation (PMEU)
Training

Co—operation with Other Agencies

Land Use and Sociology

Meteorology Recording

Maps of Project Area

APPENDIX D




THE WSP_STRATEGY

Relatively high rainfall and extensive soils auitayig for cropping he >
attracted a steady influx of migrants to the Project Area for at least twr
decades. Initially the profitability of cropping in the area aitracted s tlers
and subsequently the drought of the late 1960's and poor rainlell have dri .en
more people southwards. The 1982/3/4 drought can only accelerate this tr« d.

The result has been a very rapid increase in pressure or .he Jand re: >urce.
Traditional cropping and stock management systems developed at a time wher there
was no such preasure and hence little need to consider conservation., The on-
tinued use of these systems under changed circumstances risks a rarid dec. ine
in soil fertility and range quality. This decline has already begun in spacific
Qreas.

A principal goal of the WSP strategy is therefore to assist changing the
existing pattern of land use such that the area can continue to absorb po] lla-
tion while preserving the quality of soil and range resources. This tran:forma-
tion will require a shift from extensive resource exhaustive techniques tc more

inteneive methods and to achieve this, four interdependent conditions must be
met.

Al Techniques which raise the productivity of land must be
developed and made available.

2. Farmers and stock keepers must be able to establish land

teaure in order to protect the investments they make in
the new methods.

3. The best possible distribution of land use must be arranged
to spread_land pressure. Thie could be done by opcning avaar
currently inaccessible while ensuring they are not dagraced.

L. .Essential services must be reliable. No one will invest in
new teohniques if there is the slightest risk that a break-
down in water or veterinary services for example will en-
danger their livelihood. ;

The role of WSDC is to endeavour to ensure that all four conditions are.
met either by direct programmes or by implementation through existing govern-
ment agencies. While it may seem ambitious to tackle all four conditions at o
ance it must be emphasized that they are wholly interdependent. If they are
not met the capacity of the area to absorb and feed those fleeing areas more

sariously affected by drought will be sharply reduced and the indigenous people
of South Darfur wil)l face difficulties also.

February, 1985
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W.8.D.C. FACT SHEET

GEOGRAPHIC BACKGROUND

The project area of 92,000 km2 is entirely within Southern Darfur Pro-
vince. The following districts are included.

All of Fastern District. Headquarters at BEd Da'ein

Most of Southern District. Headquarters at Buram

A part of Western District. Headquarters at Idd El Ghanam
A small part of Central District. Headquarters at Nyala.

The project headquarters is &t Nyala, the capital of Southern Darfur.
Nyala has a population of 130,000%(1983) and the major government and commer-
cial centre for Western Sudan. The town ig served by a twice weekly Sudan Air
flight from Khartoum and there are regular charter aireraft flights. A bush
‘airstrip has been constructed at Tullus 130 km south of Nyala.

A surfaced road links Nyala to Zalingie, 200 km to the wes% but there a-
no surfaced roads within the project area. .

The population of the Project Area was estimated in 1983 to be 630,000
Refugee and migrant movements contribute to a growth of 5% per year. About
15% of the population are nomadic.

Land tenure rights within the drea are loosely defined «nd this weak ‘enure
system reflects the fact that land at present has little value. This meang that
while a land reserve of uncleared bush remains it is not worth buying land o.
attempting to preserve rights over land which is not in use,

Virtually all farmers in the area depend on the cultivation of millet on
sandy infertile Qoz soils. This is entirely rainfed agriculture and irrigati..
from shallow wells is confined to narrow strips of alluvdum along major wadis
where %igh value crops such as vegetables are grown. The project has initiated
the plowghing of heavy alluvial soils by tractor and good yleldes of sorghum have

been obtained from these soils in non-drought years. Groundnute are the main
cash crop. ;

Livastock are a vital part ol tie aras economy and 1983 numbers were estii-
nated to be:

Cattle 2.0 million
Sheep 0.4 million
Goats: 0.7 million

It is clear that a major constraint on development is the isolation of

the area, The yailway link to Eastern Sudan is inadequate and road transport
takes up to 5 days.

There is difficulty attracting staff to work in such remote an area and
WSne pay a premium to recruit for key positions.

3 Nvala norulation now estimated at 200,000 (1935).

Februyary, 1985




WSDC FACT SHEET

RAINFALL and DROUGHT:

The 1985 rainfall w1thin the Project Area was an
improvement on the prev1ous four years but still showed
a downward trend over a longer time period.

The figures for Nyala (Sudan Meteorology Service) are:

1980 533
1981 320
1982 ere
1983 32T
1984 198
1985 347

Rainfell recording at Nyala began in 1920 and mean values
are ags follows:

1920 - 85 462mm

1955 - 85 407

1965 - 85 376

1975 - 85 350

Province recorded droughts have been in 1940 (294mm) and
(243 mm). There are reports of drought and famine in the
year before records begen, circa 1910,

The project stores historic rainfall records for all main

recording sites within the Province and seme data for
Northern Darfur,.

December 1985.
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W.S8.D.C. FACT SHEET

HISTORICAL BACKGROUND

1916 Darfur Sultanate incorporated into Sudan Colonial Admin.

1935 Rinderpest vaccines introdﬁced

1936/37 Present Topographic maps surveyed

1944 Soil Conservation Committee report on need for action
to arrest environmental decline

1951/53 Hafir construction programme S. Darfur

1956 Nyala town population 12,000

1959 Railway reachee Nyala

1964 Nyala population 27,000

1973 Nyala population 60,000

R 1967/75 Freedom from thirst campaign opens 340 boreholes

1971/73 Three years of below average rainfall

19M Local Government Act. Local tribal authorities abolished

1972 Existing aerial photographs flown

1974/76 Hunting Technical Services completed a series of inventory
resource surveys in the region

1975/76 Developaent Centres established

1978 Western Savannah Developwent Corporation created as a.public
corporation by Act of Parliament

1980 Reorganisation of Regional Government

1982 Beginning of present drought. Nyala rainfall almost half of
60 year average

1982 Year 1 of WSDC Programme

1983 Rinderpest Epedemic

1983 Census. Nyala population 115,000

1984 Third year of drought. Nyale rainfall 40% of average

1984 Project Evaluation and WSP-2 Preparation

1985

Completion of Phase 1 of Project, (June)

February, 1985
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W.S.D.C. FACT SHEET

NAGA'A CULTIVATION -
Traditional agriculture in the area has been confined to light sandy soils

which have been cultivated with hand tools. There is no history of animal trac-
tion but ploughing with a camel is now beginning to be accepted also in the sandy -

goz soils. These soils are however inherently infertile. Local farmers have
always recognised that the loamy alluvial soils are much more fertile but these
could only be worked where flooding from wadis provided the correect moisture
conditions. Away from this wadi avea the soils have a very hard cap or pan
which is impossible to break by hand.

This constraint on agriculture was realized by the early agricultural re- ¢
porte and a Development Farm was established at Jumeiza to investigate appro-
priate mechanized techniques for these 'naga'a soils'. By 1980 it had been con-
fidently established that chisel ploughing as a primary cultivation was adequate
to provide a seed bed for sorghum, which grows well on these medium textured
soils. The yield results were so encouraging that tractor ploughing has been
offered to farmers at a fee for the seasons 1980-8,, as reported in the Table.

Year No. of Farms  Area (feddans) Av, Yield (kg/ha)
1980 4 , 38 2Ly
1981 7 5 T 1500
" 1982 23 (e ‘ 1286
1983 49 570 .. 134
1984 118 570 " 480.

The very poor rainfall years in 1983 and 1984 caused wany farmers to har-
vest no sorghum from the ploughed plots. It is clear that in a year of poor
rains, these soils do not perform as well as the adjacent sand soils. However
even in 198 the ploughing allowed sorghum stover to be hervested and sold at
a profit. There is also improved grass growth on plots previously ploughed
which is valued as grazing.

Despite setbacks farmers appear to be willing to pay £8/25 pew-feddan for
the ploughing and five tractors with full supervision and back-up €acilities
will be deployed for 1985, It is proposed to establish a revolving fund to
allow a cost recovery system to operate. : "

The ploughing of naga'a soils is potentialﬁy of enormous benefit to the
area. There id an estimated 0.25 million feddan suitable for ploughing an

et

yields in a nonedrought year are three times yields on sand soils. .

*loslooohu.

February, 1985
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W.S.D.C. FACT SHEET

ANIMAL TRACTION

Mechanisation of crop productien using appropriate technology permits
timely (early) crop establishment glving potential yield increaes to most
crops of the order of 30%.

In a drought year like 1984, timely crop establishment was the only way
of avoiding a complete crop failure. -

Further benefits can be obtained by the reduction (up to 50%) in hand-
hoeing labour needed at a time of peak demand, by interrow cultivation.

The Qoz soils of the WSDC project area are particularly favourable to
anigal traction cultivation. Donkeys, horses, oxen and camels are all po-
tentially useful power sources but priority has been given to the development
of donkey cultivations. By using donkeys already broken to water carrying
| and ridden by a small child the training period can be drastically shortened.

A novel wooden seeder/weeder/sweep has been developed for construction

by local craftsmen using the simplest traditional hand tools at a minimum
cost.

A well proven tinned cultivator design (the Donkey Arara) will be produced
in small numbera for farmer training while the seeder/weeder/sweep design is
perfected during 1985.

An animal traction training unit has been formed to provide on-farm support
for farmers who are interested in using donkeys.

The use of animal traction on Naga'a soils is potentially possible but
lack of staff and funds prevents. this during Phase I.

The camel plough is not appropriate on Qoz soils but is already used on
rivenrine alluvium soils in smell numbers.

February, 1985
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APPENDIX E

a) Terms of Reference for: Agricultural Engineer (Naga'a R and D)
Western Savannah Project (WSP II)

Description

An Agricultural Engineer with experience in semi-arid rainfed
agriculture and/or tillage R and D is required to work with (WSP 11)
based at Nyala, South Darfur, Sudan. The development of low input
tillage systems for crop production on Naga'a (bare hard) soils will be
the priority of the work.

Duties will include:

i) An assessment of the cropping potential of the Naga'a
(alluvium) soils.

ii) Measurement of the physical properties of Naga'a soils so that

the major limiting factors to crop growth can be quantitatively
described.

i) The design and implementation of tillage trials with a view to
developing and introducing optimum input water catchment

techniques to reduce the risks of cropping.

Qualifications

First or Upper Second Class Honours or higher degree in Agricultural

Engineering together with at least 2 years experience in dryland farming

overseas or tillage research/soil physics studies.

e




APPENDIX E

b) TORs for: Mechanization Extension Officer

Western Savannah Project (WSP 11)

Descrigtion

A Mechanization Extension Officer with experience in tractor fleet
management and animal drawn equipment use and development is required

for the Naga'a and Qoz ploughing extension programmes of WSP II.

Duties will include:

i) The management of the Western Savannah Development Co-operation
Naga'a (hard bare soil) ploughing programme using agricultural

tractors.
11) The provision of agricultural engineering support to the
evaluation and development of donkey drawn tillers/weeders on

Qoz (sandy) soils.

Qualifications

A diploma or degree in agricultural mechanization together with at least
2 years experience in overseas mechanization preferably in semi-arid

rainfed agriculture.
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