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on
 
The Agricultural Technology Management System in the Sudan
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10:30 	- 11:00 


11:00 	- 13:30 


11:00-11:15 


11:15-11:45 


11:45-12:00 


12:00-13:30 


14:00 	- 15:30 


Wednesday,_ August 3 

09:30 	- 11:30 


09:30-10:30 


10:30-11:30 


11:30 	- 12:00 


12:00 	- 14:O0 
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AGENDA
 

OPENING SESSION:
 
- Address by Dr. Hassan Fahmi Jumah, Director
 

General, AOAD
 
- Address by Dr. Howard Elliott, Deputy Director
 

General for Research and Training, ISNAR
 
- Address by H.E. Dr. El Fatih El Tigani,
 

Minister of Agriculture and Natural Resources
 

COFFEE
 

FIRST SESSION: PRESENTATION OF THE STUDY
 

(Chairperson: Prof. Saad Abbadi)
 
Purpose and Objectives of the Study (Dr. Mohamed
 
0. Mohanied Salih, Deputy Director General, AOAD) 
ATMS 	Methodology (Dr. Howard Elliott, Deputy
 
Director General, ISNAR)
 
Formation of Local Study Team and Collection of 
Data 	 (Dr. A. Hamdoun, Team Leader) 
Data Analysis, Draft Report Writing and
 
Functional Analysis (Dr. Ghazi Hariri, Senior
 

Research Officer, ISNAR)
 

LUNCH
 
Courtesy of H.E. the Minister of Agriculture and
 
Natural Resources
 

SECOND SESSION: PRESENTATION OF THE STUDY
 
(Chairperson: Dr. Adam M. Shomein, Ministry of
 
Animal Resources)
 
Institutional Analysis (Di. A. Hamdoun, Team
 
Leader) 
Human 	Resources Analysis (Dr. A. El Sheikh, Team
 
Member) 

COFFEE
 

THIRD 	SESSION: PLENARY DISCUSSION OF
 
PRESENTATIONS, SUMLIARY AND RECO1iENDATIONS 
(Chairperson: Dr. Kamil Mansour, Advisor to the 
Minister of Agriculture and Natural Resources)
 

14:30 	- 16:00 LUNCH 
Courtesy of the Director General of AOAD 



REPORT OF THE SEMINAR
 

introduction
 

0_jective of the Workshop 

The workshop was formally part of the methodology for reviewing
Agricultural Technology Management Systems. It provided a forum in which 
the objectives of the revieow, the aplroaches to llowed, and the issues 
raised could be openly discussed by tMost, with : interest in the outcome 
of detN ild ana lys i s of ni mcu uia Tlgy 

the Sdan.
 

tile Agr t I tlT l anitageint System of 

The study took A s;t ll; ,nl coIlt ingoncy ;lliroalh. ldeItitying key 
run tions that An Agricultural technology eihoog i, Lit system had to 
port tr, it I'iokMd f- im,tIprovements of a structural and operational 
nature t;,t would itcrease the effectiveness o the system. It provided
certain ,onlyti'al trals which were tested by a national study team. The 
methodology was very cloar, both in the pr:sentat ion of the data and the 
analysis ma:e om,th, Inis of the data collected. 

III the discussion ( t llIttlhodology, ALttelti[otl could I, focusen.d oil tihe
 
systems framework 
 used, tl: paIt inullr teals o! :.iilysis applied, the
 
accuracy of the WformiatiII ctod, ;ain tlh: ompatihiility of the
il coll 

recollmmendations with Lh, stuhly me'tho)dology 
 und the realities of tire Sudan. 

Since the analysis leid to dis'ussion of additional agriculltural
 
techlllogy Ill:(ageInlolt 1 wo oILt 
 I)oused ol by the review, the workshop
 
provided otLh foru d
A Iiiotrrlhn 1 ' rk within which they could be
 
d iscussed.
 

Worksho p Pro(',duIros 

The meet ing olned wi tLh introductory addresses by Dr. iissan Fahrlui Jutah,
Director (oileraI l, AOAD; I.L. El Fatih E1 Tigani , MlinisteIr of Agriculture

and! Natur;al Resoliree,; and Dr. howard 
 ElI iott, Deputy Director General
 
for Resear'h 
 . , "a 11ining , SNAR. These addresses are reproduced as
 
Annex. I to : Jl'rst repIri t of1 
 the worksho[p. 

There then f ol Iowd a SI 5i en of prestnat ions of di IWent aspects of the 
study and plenary d isuss ion. The seslin(s were as 1o lows: 
a) 0) je t iv,'S (f th, 1t udy 
1) AT,'S thndo Io,hLo y 
r) i'or,i t ion ol '', .:; ad I)a (LAo11 ecll I'onIrocedures 
I) Data Ana Iys is, ( p1I t ,r i tirlg, and FiniLI onal AnaIys is 
e) Inst itnt ional Ala I vs 
f ) hu an Resources An ilysi-i
g) Plenary Ii. ,'Ilussion of irvsent/ations, Surniary, and Reeormrendations 

I. Ohjo ti s of the: Study 

The obii jectives ofl the study we.,re described as follows: 
a) to ,xam in' the Agri ultural lechnlogy Mnallg .eriLt System of the 

Sudan; 

Stld~tl1 
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b) to identify ways of strengthening agricultural research policy,
 
organization, and management,
 

c) to focus on key :ianagemeht issues affecting the productivity of
 
research; and
 

d) to make recommendations for improvements in either structures or
 
mechanisms in order to increase the productivity of the ATMS.
 

There was agreement on the appropriateness of the objectives of the 
study. As noted below, the Methodology provides a framework for 
discussion of alternative ways to improve the structure and mechanisms of 
the system. It was underlined thai pracedu ra imprevwrin ts may be 
alternatives to structural changes as ways of improving the performance 
of key ATMlS ftctions. 

I1. Discussion 0 
f the A'IYS methodology 

Thbre was general agreement on the main characteristics of the ATMS 
approach. The.se were: 

1) a systems and cont iIgellcy approach which aims at structures and 
procedures appropriate to the Sudanese political structure, 
development policy, and administrat.ive system; 

2) 	 a fully clear analysis which lays out the analysis of research 
policy, organization and management on which reconmnendations are 
based; 

3) 	 the ident ification of key functions which must be performed and 
the discussion of what structures and mechanisms are most 
appropriate for cerforming them; 

4) 	 the possibility of using the methodology to examine the 
feasibility and desirability of alternative ways of carcying Out 
the key funct ions. 

There was - strong ellorselent of an approach which went beyond a narrow 
look at the "search systelm and considered the broader technologgy 
managemellt systm. 

In 	 the application of the methodology there w.as some conceri: 

1) that the arguments loading from the diagnosis to the 
reconuniia tions were not su f i ciently developed (This was most 
oftun dis ssod with respect to the recommendation for creating a 
Sudan Agricultural Research Council.); 

2) that the lwinthodO gV, which calis fo the examination of possible 
improvemelts did not preseint clear alternatives such as 
strengthening Lii existing Agricultural Research Council or 
giving the coordination function to tie largest organization, the 
Agricul tura W taisearch Corporat ion; an(d 

3) 	 that the institttittional analysis concentrated largely on human 
resourc: i:sues, and it did not go deeply enough into internal 
functioning and the adequacy of other resources. 
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III. 	Discussion of Report Preparation and DraftinK
 

There was very little discussion of the actual processes for report
 
preparation and drafting, although the following points 
were 	noted:
 

1) 	 There are some inconsistencies in reporting information in The
 
Background of Sudan's Agriculture, Chapter I, which is in effect an 
executive sumn.ary of information found in Chapter III, the main body 
of information; e.g., there is some ilconsistency in reporting 
figures in both places (for population growth, crop yields, etc.) 
It was agreed that these did not affect the conclusions of the
 
report but should be corrected. (They have been duly corrected in
 
the accompanying report.) 

2) 	 The report generated con;iderable valuable information about the
 
economy as a whole and tOn agricultural sector in particular. Some 
of the statistics can he verified against different figures from 
other sources. 

3) 	 There was incomplete reporting of some institutions, with the result 
that statemen:ts about staffing patterns and degree achievements can 
not be made with statistica confidence for those institutions,
 
particula:ly in the livestock sector. APRA, for example, has 
44 
scientists, and only 5 were surveyed. Thus, APRA management has 
subsequently provided a detailed human resource inventory, which has 
been add to the report. 

IV. 	 Discussion f thme Functional Analysis 

Several points were raised about the fumctional analysis.
 
'rnt, where participants traced the contribution of particular
 
u':ganizations to th, 13 ATMS functions, they agreed that the study team
 
had correctly identified the situation. However, additional information
 
on the mechanism for participation in those functions was required. This
 
would b required if readers were to judge whether improvement of the
 
mechanism was an alternatiye to strmctural change. 

.econd, there wure certain organizations whose role was inadequately 
represented. The inistry of Finance and Economic Planning has a 
determining role in all economic decisions affecting agricultural 
research. This led one participant to suggest that its planning 
committees might have a coordinating role in agricultural research.
 

Third, as stated in the introductory paper on methodology, the 
information in a functional analysis can be used to generate a range of 
alternative improvements. This range of alternatives should have been 
presented prior to recnemmendat ions. 

V. 	 Discussionm of thme Institutional Analysis 

The Institutional Analysis was based on information provided by eight key 
organizations involdvei in agricultural research. The information 
included their legal status, mandate, principal clients, functions, and 
linkages to other organizations in the ATIS. There was no comment or 
criticism of Table 1, which presents the institutional profiles. 
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VI. 	 Discussion of Htuman Resources
 

The chapter on human resources was very closely 
linked to the chapter

reporting the Institutional 
Profiles, and as a matter of procedure, the
 
two were discussed together at the workshop. 

It was noted that there was some undercounting in certain institutions, 
and there was no information at all from Juba UniverisLy. However, the 
aggregate picture of humon resources could be described reasonably
accurately with respect to the current situation, training needs, and
 
conditions of service. The following points were highlighted 
 by the 
speakers:
 

1) 	 With 875 researchers in the pitential "pool", Sudan has an adequate 
number of scientists. 

2) 	 The high ratio of Ph.D. scientists to total scientists places it
 
among the bs\-Lstaffed systems in the region 
and in Africa, leading 
to some conce rn about the imbalance between highly qualified and 
technical support staff. 

3) 	 When stait wr. surveyed about their training needs, most cited 
types torm.,l training leadirg to degrees and promotion rather 
than task ,orit-nited training. 

4) 	 Conditiuti. ot service for agricultural researchers, after
 
standardizatioi for hous ing and other allowances, 
 appeared to be 
significantly below those in the universities. This comparison led 
the team to wonder about the incentives for researchers to serve in 
difficult environments. 

5) 	 Although the experience 
levels (years of service) are relatively 
high by African standards (48% > 11 years), there was concern about 
problems of retention. The system is cn old one, and the statistics 
on those remaining in the system do not take account of the even 
more experti nced scientists who have taken jobs outside the sector 
or outside Sudan. 

6) 	 In recent years (1980-87) there has been low net growth in staffing 
compared to the pecriod 1975-80. 

In discussion, comoerts on tie human resource chapter dealt with the 
completeness of the information presented and the accuracy of inferences 
dra.rn from it. In particular, the 
following concerns were expressed:
 

1) 	 APRA has 44 scientists, of which only five are surveyed. The 
Veterinary Research Administration has 127 scientists, of which only 
one was recorded. Ihi s; did not, however, affect the coverage of 
APRA in the Institution Profile chapter. Information on the 44 
scientists, provided during the s'mposium, has been included in Part 
II. 

2) 	 The under-analysis of the concerns of the livestock sector were 
considered by its spokesmen to be representative of the way it has 
been traditionally ignored in policy discussions. 
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3) 	 The technicians reported for the livestock institutes, although
 
numerically large, were considered not to be of adequate quality.
 

4) 	 The analysis needs to be complemented by a regional perspective in
 
the country. Data are reported by commodity rather than region,
 
masking the fact that there is an over-concentration of resources in
 
Wad Medani and Khartouii. It was pointed out, for example, that out
 
of 26 research professors at ARC, 20 were in Wad Medani. and 2 in
 
Khartoum. The experience levels of researchers in remote
 
environments was less than of those in Khartoum and Wad Medani.
 

General ?.enary Discussioi, on All ATMIS Issues 

The chairmi of the session called for brief comments on the general
 
findings of the study and other issues which came up in either the
 
opening addresses or in the course of discussion.
 

In his charge to the seminar, the Minister had stressed the importance of
 
agricultural research but noted several problems:
 

1) 	 the limited impact on the farmer, particularly in the rainfed sector;
 

2). 	 the lack of attention to livestock relative to cropping;
 

3) 	 the weakness of linkages among organizations working in the sector,
 
particularly between the universities and the. research institutions;
 
and
 

4) 	 the lack of a research strategy from which a long-term research
 
program could be drawn up.
 

Explicitly, the Minister wished to know if the research organization and
 
the research processes were the correct ones for a coherent research
 
strategy reflecting agricultural development goals.
 

The Plenary Discussion focused on tLe following main issues:
 

1) 	 the need for a coherent development and research strategy;
 

2) 	 the need for greater attention to "neglected" areas (livestock,
 

forestry, wildlife);
 

3) 	 the need for better coordination of agricultural research (including
 
livestock, forestry, fisheries) and food technology;
 

4) 	 the reconmmendation of the draft report for the creation of a Sudan
 
Agricultural Research Council; and
 

5) 	 the lack of ability of the re.search sector to influence policies
 
that impinge on its success.
 

Various speakers intervened on both sides of the strategy issue. The
 
lack of a clear research strategy and the lack of adequate attention to
 
certain "neglected" areas was variously attributed to the lack of & clear
 
development strategy from which a research strategy could be derived;
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organizational weaknesses which prevented a coherent plan for the sector;
 
and internal imbalances within particular organizations. Particular 
mention was made of the difficulty of integrating the four centers --
Food, Forestry, Wildlife, and Fisheries -- into ARC's structure. They 
see themselves as marginal ized, both administratively and strategically.
Comnmon to all points iof view, however, was an expression of inadequate 
training and operating funis. 

The need for better coordi ation of agricultural research could not be 
dissociated in the dliscu.sions !rom the particular reconniendation of the 
draft study for tile creation of a Sudan Agricultural iesearch Council. 
This reconiiendation brought forth great discssion: both in terms of its 
implictions and its relationsh;hip to the use of the methodology itself. 

The methodo]ogy, partic:larly the functional analysis, was accepted as 
being useful ii identifying the key functions which must be carried out, 
in describing th present structures and mechanisms that are in place to 
perform these iunictions, ndi in helping to generate 'a range of explicit
alternatives for improving tli p,-'rformance of the function. Several 
speaker:; walled for cons id.eration of explicit alternatives to the
 
creati u of a SARC. In particular, more detail on the possibility of
 
improving ei.-istin ;tri urr- i liechailn isns
tt ad existing for coordination 
Was iilidid 0l CeCtiio7 inii i n,' i structural ;olition in the creation of aig 

new holy. l':r,: wa; gencali 't ,:11t, however, that the existing
 
Agricul tura R,;,:,Xl, , Courn cil of , :tional 
 Counci L for Research had
 
not timuct i"llI 
 a; an efife ctive c11rdi;t in hady. This was variously
 
attriha tt'd t" th: lack of ,lidtri 
 ,utiv, p ,r of NCR itself, the lack of
 
finlancial r,:::,ur, ; nil 1 '7 , a , and its interests, which extend
 
beyond tilt: ,,r I l tilLu s ,lrbo '. 

With respe.,ct to the. inIfluence of two resea-rch sector on policies
 
impinging on its 
sunccess, there Wasg; ,oral agreemenL that researchers
 
had not contribited adequately ii institutional ways to the policy
 
dialogue. The ahil ity of donor projects to further fragment the policy
 
and organizat ion of research was highlighted. it was suggested that case 
studie.s of donor projects would have given insights into the functioning 
of the system. The consensus was that research follows the source of 
financing. The participants saw a clear development strategy and a clear
 
research strategy as proerequisites for a sound policy dialogue.
 

With respect to coordination of agricultural research, and the 
alternatives for improving it, the fumoticnal analysis can be 
complemented by further detai l, which amounts to a "client and
 
stakeholder analysis;". Explicit criteria for e raluating alternatives may
 
be suggested.
 

The Minister in his address argued for coordination, improved linkages, 
and new priorities to livestock and the rainfed sector in tihe interest of 
the system's only clienlts, tie farmers. 

Introduction of 
new priorities requires the active participation of the
 
institutions which have a stake 
in the outcome of tile proposed ,anges
 
(the system's "stakehollers"). As part of a strategic planning process,
 
coordination wil1 come about through a body which has many of 
the 
following characteristics: 
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1) It is close to the system's client and knows their technical needs.
 

2) It will represent agricultural research effectively in twc forums: 
a) the allocation for agricultural research priorities in 

competition with other forms of expenitures on agriculture; and 
b) the allocation for agricul, tural research priorities in 

competition with other forms of sc i qtfic and tc.htiical research. 

3) 	 It will be recognized by othe:wise competing inst i tu ions as the
 
form in which thei r activit ies are rationalized.
 

4) 	 It is compatible with :ist ing pol itical KSt'ctures; and mechanisms 
for decision making within the couintry. 

5) 	 It can adequately reprsent tie national, regional, and local needs 
for reseiirh. 

IP plenary disc-;s!,n, various aLternaLives for i;proving the
 
coordination of agric' tuara reseatrcih aiid at a coherent
arriving strategy 
for the sector w:re hanLitaned. Thasei incA ud: 

1) 	 creation ot a Siadi Agricultura RsArh Council under the Ministry 
of Agric ,Ilwr,; 

2) 	 coordination ttlruh ti ir-grat individual institute, the
 
AgricuItuzal RCsearch Corporat iin;
 

3) 	 creation ni an i .uiiist':ria Council, in which reprewcatatives of 
MANR, MAR , and the i ari.- rte:)lresentod; 

4) 	 coordination th!,)Ir .h Thv. 'lanning tt , faiulifor the Agricultural 
Sector of tie Mnistry of iiriai, aid Econimic Planning; 

5) 	 strengthening, th, r ;,,ur es and role or the Agricultural Research
 
Council of the ". , u - il o'r is,:arth.
Ioon i 

'The aihove wre liaition,! in tiLe course o discussion but are not the only 
alternativ.25 poesibi. lime did not permit an analysis of all the 
alternatives,, an d a hasty coisideraLiaor was deemed unproductive. There 
was agreme, t, however, that alternativu.; to a "SARC needed to be 
carefully nsidrd. ihe Ay issue seems to be whether Sudan requires 
strengthening of 'ientifir policy in general or agricultural research 
policy in a problam-solving perspective. 

Finally, it was inder lined that the problems facing agricultural research 
are not all Foun at tin pol icy and system le els. There are issues of 
interial pl ani; ig, organ i zat ion, and iranagemterit whi.ch a lso need to be 
reso ved and can l ad to itprovement of research impac e iiiover; the 
absence of system-level improvement. This includes inproved procedures 
foi programming arid budgeting which allocate resources to programs rather 
than 	 administratiye units. 

Conclusion 

The collaboration of a local study team with an international research 
center and a regional organization has produced a fruitful input into an 

http:alternativ.25
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ongoing dialogue on the ways to strengthen national agricultural research
 
in the Sudan. The participation of a broad range of informed and
 
interested parties brought new insights to the discussion as part of a
 
process which was welcone tc those present. A basis was laid for
 
decisions that can only be taken by competent national authorities
 
following a consensus-building process.
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Opening Address by Dr. Howard Elliott, Deputy Director General for
 
Research and Training, International Service for National Agricultural
 
Research 

Your excellency, Dr. El Fatih El Tigani, Minister of Agriculture and 
Natural Resources;
 

Your excellency, Dr. El Sheikh Mahjoub Jaffar, Minister of Higher 
Education and Scientific Research; 

Dr. Saad Abbadi, Chairman of the National Council for Research; 

Dr. Hassan Fahmi .wunah, Director General, AOAD; 

Deans of lactlties and Polytechnic institutes; 

Dist inguished Directors of Research; 

Fellow part i.cipants. 

On behalf oft TSNAR's Director General, Mr. Alexander von der Osten, let
 
me express how pleased 
 we are to be with you today to discuss the draft 
study of the Agricultural Technology Management System in the Sudan. We 
emphasize at the outset that ti study has been a callaborative one
 
involving many parties:
 

* a study toaoi cempsd of r presentatives from the 1iuistry of
 
Agrivn!Lutu n and Na ral ResuArces , the Agricul tural Research
 
Crporataiou, anid Lt, Faculty of Agriculture 
 of the University of 
Kha r t m; 

* a support team from the Arab Organization for Agricultural
 
Development;
 

* various staff members from ISNAR, bringing different specializations
 

to the study. 

The whole effort was made positle by the Minister of Agriculture who, 
through his willingne:is to allow sicth a study to go ahead, ensured the 
collatoration of insti t, ion ; coAing his Mmnistry.umt tr 

It ii; tLhroth the tornt ioT of partLnursthip, such as these that ISNAR will 
be able to inifill its mlandaty ot -;trengthening National Agricultural 
Research Systems (NARS). 

It is also nlicessary to note ttha thf.h stdy approac'h called for a 
workshop of interu;Ld parties to provide critical cormnt on the 
approach, the acciracy of its findings, and the consistency of its 
recommenda t ions. 

/-, 
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ISNAR and Its Work
 

Let me say a few words about ISNAR. 

ISNAR was created by lh-t ConsulL,itive ,roup on International Agricultural 

Research (CGTAR) in 1'80. 

ISNAR is somewbal L,,.i que ii tie CGIAR system: the system is made up of 
1L technical ist ittlti,S i,*:euodity or regional mandates, and two 
institutes - IF'PRI and ISNAL -- dealing explicitly with pol icy and 
institut ional issues. 

[SNAP, was set up ol tie recolincnhlt of1 ait task force which saw a need 
for allI ofr.a zlaLionl which had as its ot in ipal task the strengthening of 

nat iona! <gi irulkmr<i research syst,::s (NARS). 

Over the ,-ight ye;a.rs that ISNA: Ias 1hull in op,rat ion, it has defined 

clearty what it mo;ans by ".s trIngtheii:ig NAkS". In it.;- recenlt Strategy 

Statement. ISNAR has exprs.;d its; tua'-.is follows: 

"To assist ,vh ,. ,'ontries to improve thn efficiency and the 

effective,.,:; their iiiliional agricultural research systems through 

enhallcd ,np:i tv i~i ti a'eas of research purticy, organization, and 

This goal t K;iLIt is wot.h loking ;.t sore closely. First, we 
dist iiig1i;h 1 ,tw, .. cft.ctivonos and efficieicy. Effectiveness relates 

to wheth,ir or i(t. tho systeil is having the de;ired impact: oil national 
goals ("dii in the right hi g:'"), w:iile -tficieiicy relaites to the way in 
which tii !;,:a utSc, nild m agilago thi :,e cur s thit are put at itsvt 

dispo,, I. (Itn cAm think of institute: (or systems,) t'.l have made major 

br;aktihroug1 'is but ha'v': it lSci reiotrcs of Iin i,:tiy; one can also 
think ot systLls; whjr,, ;,iiti* st' work vc y hard in d use resources 

off icie ntly !,oL i wilrkil., on the wryiig probl ms trom society's poiat of 

view. In tbHl. long ti in, at system must b- both ef licituL and effective for 

it to b,. s;.u inii'th,: ii1d l:till th icilli o'2iOWif govellllm nt, its 

ci ien t 4 , ori t, l; ( 

Second, we. indii l: t.ihkt ISNAR is engagid in systeri-luilding efforts. 
Thi implies b toLh i ys tils approch a1i lon.L-tolrin :o1 I abcrat ion with 

individual systems. 

Finally, we have def ined our are-ls of system building as involving all 
three aosi) lt igriultural rulsearch policy, orgalization , and management. 

in order t( carry oiit its syste:m-building activit ies, ISNAR has three 
mutially siipiort-it g progrms: 

Advisory Service 
Research 
Tra ill iig 

Each program has its role to play in working With national agricultural 
research sysllems. 

The Advisory Service program aLtempts to improve research management 
directly through its reviews of systems, planniiig, and implenlentation
act iv it in; 

http:tua'-.is
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Research attempts to develop diagnostic instruments which can be used
 
in looking at management problems as well as improved management tools
 
which can be used by NARS managers.
 

A Training and Conference program seeks to share the lessons of our
 
other programs with a broader audience than would be reached in an 
effect..ve way by each of the other programs working in isolation.
 

Although for internal development we organize our programs in this way, 
at the level of NARS they are one integrated program to strengthen 
sys tems. 

ISNAR in the W,-st Asia North Africa (WANA) Region 

All three programs have been octive in the West Asia and North Africa
 
(WANA) Region. A few examples will illustrate our collaboration.
 

Shortly after its creation, ISNAR becamp involved in the WANA region
 
through reviews in Somalia (1083), Moroccu (1984), and Tunisia (1985).
 

In some cases, Ilimitd reviews we re undertaken of training needs (ARC,
 
Sudan,1.983) and human resources (Jordan, 1985).
 

rh se diagnostic efforts were just the start of system-building 
activities: the reviews of Tunisia and Morocco were folloued by the 
preparation, in conjunction with national teams, of long- and mediwr-term 
research plans.
 

As time has progressed, so has the nature of ISNAR's collaboration. An
 
essential part of implementing a research strategy is the development nf
 
improved programing and budgeting systems to make the link between
 
objectives sought and resources required. Through work with countr'ies in 
the region, we have learned that this can only be done at the initiative 
of natioal managerc , and local expertise must be at the forefront of 
developing such systems. They cannot be developed as "turnkey systems".
 

Through national and regional conference.. ISNAR has kept its lines of
 
collaboratin open to new initiatives. National workshops have been held
 
in Egypt (1986), Syria (1987), and Sudan (1987, 1988) dealing with
 
critical themes ot priority setting, program budgeting, monitoring and
 
evaluation, and hiunon resource management. 

ISNAR has been associatd with ICARDA and FAO in the establishment of
 
AARINENA (Association of Agricultural Research Institutes in the Near
 
East and North Africa) as a forum for the exchange of experience.
 

ISNAR in the Sudar
 

A special relationship has grown up between ISNAR and the Sudan since the 
review of ARC training needs in 1983 which was published in 1984. 

A series of visits has kept contacts up to date:
 
collaboration with AOAD has led to the development of a proposal for
 
SARMAC -- Strengthening Agricultural Research Management in Arab
 
Countries.
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The SARMAC project is aimed at assisting NARS in the region to have a
 
greater impact on their farmers. As a regional organization AOAD was
 
particularly interested in helping to generate the comparative
 
information we all need to study ways to improve systems throughout the 
region.
 

Thu lar.ager of the Agricultural Research, Extension, and Training project 
(AJ'T> ) visited ISNAR for three weeks Lo consult staff and other in-house 
resources on issues of researcrt project management. During this timenhe 
developed a five-year program of collaboration between ISNAR and ARC 
within the framnework of t.hc torld Bank project. 

This visit was followed by that eli the Deputy Dicctor (;eneral of ARC,
 
who worked with staff on program bLudgeting. His visit was followed up by 
an introductory workshop on program mndgeting, monitoring ar:d evaluation, 
a..d human resource management in lte 19187. Inithe current year, 
collaboration with ARC will go into greater depth on practical 
development ot program budgeting. 

The purpose of our being here today, owever, is the review of a draft 
report on the Agricultural Technology MIanagement System of the Sudan. 
This workshopi is formally part of a process which brought Logether a team 
of experienced Sudanese scientists, an international center, and a 
regional org~nizatin to produce both a diagnosis of a system and 
discussion of alternatLivvs tor system improvement. 

We will hay,: tlte opportuinity to discuss the logic of the framework within 
which the oystem is being analyzed, the value of the tools which are 
used, tLb ac'curac'y of th, information generated, and the translation of 
diagnosis int; cen.hmemuulat iOns. 

Let me comlude by saying how grateful ISNAR is for the quality of the 
collaboration we received from Dr. iamdoun, Dr. El Sheikh, and Dr. Ahmed 
and with the support from the ministries and institutions involved, all 
of whom supplied information and received the team graciously.
 
Collectively, we are all grateful to AOAD for its support to the work of
 
the local team. I look forward to the results of a frank discussion of
 
the report so that we ran improve the analysis and stimulate constructive 
debate on ways to improve the system we have been studying. 

7i
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Livestock owners
 
Ninistry of Agriculture and Natural Resources
 
Miniltry of AnWial Resources 
Ministry it (mintmurce, Cooperatilo and Supply 
Iechanizt,'d Firi ing Corporat ion 
"lini s try o I I-i ance aind Econoni i Plarm inig 
!lii, is tiry at I'ripit inn 
'lI i ist.ry of! , idu;try 
National A ri ,'tiuril EXlt,.nsion Administration 
Northirin A'riilturil Production Corporation 
Nit i oiia i Cun i I or Researclh 
Nelith lands v,vi:Io tpn t Age c ies 
Nuw Halfa AgricuLtural Prodiction Corporation 
Nuba Mountains Agricultural Production Corporation 
Nuba Mouitains Ruria Developmen Project 
National Seed Administrott.ion, Mini atry of Agriculture and 
Na tiral Resources 
National Tobacco Company 
Organiz;it ion of At'ri;,n Unity 
Overseas Dec I/opmrl . Admi i i s Lra t ion 
OPEC Fuld for Interiatioial Development 
Planning and Agricultural Economic Administration, Ministry of 
Agriculture arnd Na tuirol Resources 
Private and Multilateral f'rodtiction Companies 
Private Poul try Industry 
Regional Agriiil ti al lxt,-,sion Units 
Rabad Agricult'a l Production Corporation 
Rockefeller Foundation 

-';,
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SAPC Suki Agricultural Production Corporation
 
SAREC Swedish Agency for Research Cooperation with Developing
 

Count r ies
 
SCC Sudan Cotton Company 
SDF Saudi Fund for Development 
SDMANR Service Department of the Ministry of Agriculture and Natural 

Res ources
 

SWIAR Service Departments of the Ministry cf Animal Resources 
SEUGR Socki-Economic Unit, Sudaa Gezita Board 
SF Abdelhameed Shwan Foida tion 
SGB Sudan Gezira Board 
SOSC Sudan Oil Seed Company 
SUER Socio-Economic Uiit, Rah, .\griculturaI Corporation 
Sug. Coin. Sugar Companies 
TAPC Tokar Agricultural Production Corporation 

INDP United Nations Dev.opwcnt Programme 
UNEP Uni ted Nat ion,; Environnicnt Programme 
UNIIO UniLed Nations Industrial Deve lopmenL Organization 
US XI D U i ted States Agency for I:'ternat ional Development 
VEA V ter inary Ext-e-ris i Adhiii 1 st.ra io 
Wl inrock Internationl 
WNAPC Whitt Nile Agricultural Product ion Corporation 
WSDP bWestf.rn Savionah Deve lopiirit Project 

http:bWestf.rn


~ ~Executive Sunmary 

~ Dand ISNA have.'dointJy ~d e opied-the SARMAC projt ~ 
CStrehgthening Agricultural'Research.Mngmnti rbsCuLieo~ 
:2'' (NRS inte efortsasist national ,agriculturals researchsse'' to~
 

~4~>~~WCimprove tii'.1evel of agrlcul'tural't'echnogy used by: farmers. 'Th'e ,
 
~ ~~oect on ttues ~field s udy -of selec ted! agricult ral resIearch7.
 

~~$-4management issues in Arab countries.'and a'sries of~agrcultural research.K
 
~ management training workshops~at country and regionalevels
 

To implement the fl-dtda common methodologyhas 1ie'n developed
 
)'c,.for the reiw yntoi td teams,"of agricultuiia1.,research ineach


ofteI Arab countries arnd the identifica tion of oppo t unities; to improve~>
 
researchpolicy oblig't'ion and management.~ 

The baic analytical construction of the methodology is the~ 
Agricuiltural Technology Ma'nagement Sybtenl (ATMS) _,The methodology,beg"-ns~i%

-with~a numiber ofIhypotheses about the poeso~e a :hn'i 
S -agriculture in1'the Arab countries anid presents a number of 'analytical ~ ~tools ~for identifying points of tervention by gvernmentsnd oos 

order Lo improve p6llcy, organiization, andcimanagement 'of agricul.turals,
research in the region. ~ 

s~--'-J 
These analytical tools were described and presented to a lcal.tstu'dy 

team in th- Sudan to be used for collecting and axnalyzirkg data~with~ 
support from AOAD' and, ISNAR. 

The present report on the Sdn TSstefrti' eiso AM 
Ara Country reports.~ It is theou tcoie'o tIe joint efforts of, a :Local 
Study Team, AQAD, and ISNAR.. The4 Loral" Stud-Team of three scientists 
was selected to reprvsent~mut-'gnz~in (R, AR n A and7 
4pulaning)cplne-- ogy,iagricultural economics,-.ndi agiut a 
mlnindsilieg).l- ~ 44 

- 4After~ the L~ocal Study Teami was brie'fed~on the techniiques4 and
 
procedures of ATMS, th tLeam colce Ana'lzd-at"onsc
 
economics and the importance of agriciilture~ inSia;"'etfie.,
 

44 institutes and groups-and their roles an~d mehus n h SdnA
 
4-- and .collected 4data on agricultural, research Institutions' and' huin. %
 

44 resources. Further analysis and writing'4up were: carre' u~tINRi 
order to eva?,'iate~ the methodology and poduce: the fia draft of the 4. 

-7 '-4~present~report on the4'Sudan-ATIMS After holding the final' round of 
dicsin wit~hAOAD staff andIthe!Local.'Study. Teaml, thie present .report' 

4lP.c as~beenffinalized. A national"Workshop will be hel,1 6disctlf'ftidi 4 s 
~~~iidre'commendatin.~ 444444 4'4 

4~' K ~ 4~ 4 44 ~ ~,4444444 4 $~4 44-4~4 44~P~4 - J 
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Agricultural research in Sudan plays a key leadership role in
 
developing and adapting technology required to meet the needs of
 
agricultural development. To achieve production targets the Sudan will
 
need to strengthen its present agricultural research capabilities for
 
planning and implementing system-building strategies in agricultural
 
research policy, organization, and management.
 

At the national level, particular attention will need to be given to
 
ensuring that research policies are adequately oriented toward
 
agricultural sector objectives and overall development and societal
 
goals. At the same time, agricultural research should contribute to
 
developing agricultural policies by providing analytical studies which
 
will influence decision making concerning these policies. To achieve 
these objectives the research system needs institutional mechanisms for
 
basing agricultural research on sound economic considerations at the
 
national level. Thus, it has been proposed that a centralized authority
 
to prioritize research at the national level be established in the 
form
 
of a council. A proposed name for this council is the "Sudan
 
Agricultural Research Councii" (SARC). This proposed council could
 
combine functions ani responsibilities in agricultural research policy
 
formulation and research coordination at the national level of the
 
present ARC council and the Agricultural Research Council of the NCR.
 
Functions arnd membership are discussed in Chapter II and Chapter III,
 
part If.
 

The absence of a comprehensive nationail agricultural research policy 
has led to fragmentation of technology generation, assessment, and
 
transfer programs. Therefore, there is need tor systematic planning and
 
programming of agricultural research in the Sudan.
 

The planning and programming of agricultural research is an ongoing 
goal-oriented process involving decision making and optimizing means and 
use of resources. Once program priorities, resource allocation, and
 
strategic planning at the macro 
leel are defined by the proposed SARC,
 
it is at least as important to identify long-term priorities for research
 
activities at the national, institute, and program levels. 
 Thus, the 
research institutions in Sudan need to determine their long-term research 
programs and assure their relevance and effectiveness. A process for 
determining long-term program is described in Chapter II. 

An amiual progratming cycle is proposed to confirti quality and 
relevance of research arid improve research pirograing for establishing, 
evaluating periodically, and adiusting research prograls, projects, and 
operat ions.
 

Once research programs have heen determined on the basis of research
 
priorities, implementing research programs involves organization of human 
resources to carry out the research acti-i ties, and provision of funds 
and facilities to enable them to function efficiently arnd produce and 
comrun icate researc i resit Its effect ive ly. 
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Establishing a national research policy and developing a long-term

research program will help maintaP research priorities and to provide a
 
framework for allocating financial resources 
from the Government and
 
donor sources and using them nost effectively. 

Planning and development of human resources for agricultural research 
should be organized at the national and institutional levels tc deal with 
future research program needs, orgaaizing in-service training, including 
rese.rch management training, developing good incentive structures, 
including career plans for research staff, and seeking fellowship for
 
rmn-degree and pot-graduaLe degree training in the Sudan 
 and abroad. 

Strategies should be d.veloped for use of buildings and land,
 
maintenance and repairs, developing equipment, supplying aid purchasing,
 
developing physical resour'e personnel, and centralizing some services at 
the national, institutionai, and research station levels. 

It has been proposed that central facilitlies and services at the 
national level could include establishing a natinnal agricultural library 
and docullentation center, including a cent ra library, publication and
 
information, computer and st tistirs, and 
cont rence facilities; and 
establishing a national or institutional center(s) for maintenance and 
repair of scientific instruments and sophisticated equipment. 

Regarding linkages be tween tile technology transfer system and users, 
the proposed aalaI prograIning cycle for each institute will ensure 
participation of farmers, extenslon, development agencies, etc. in the
 
programning pro,.ss.
 

The need for developing a seed policy program in the Sudan is
 
confirmed .o ensure that technology generation and transfer efforts have
 
achieved tiie.ir objectives. 

QV­



- I -

CHAPTER I
 

National Team Role inAgricultural
 

Technology Management Analysis
 

Table of Contents
 

Page
 

A. Brief History of AOAD 2
 
B. Local Study Team Formation in the Sudan 3
 
C. Methodology 4
 
D. Information Consol idation 6
 
E. Feedback 6
 
F. Country Benefits 7
 
G. Implications of the ATMS Analysis 7
 



- 2-

CIAPTER I 

NATIONAL TEAM ROLE IN AGRICULTURAL TECHNOLOGY
 
MANAGEMENT ANALYSIS. 
 CASE STUDY: THE SUDAN
 

Introduction
 

The objective of the SARMAC (Strengthening Agricultural Research

Management in Arab Countries) project is to assist National Agricultural 
Research Systems (NARS) in their efforts to improve the level of
 
agricultural tectnology used 
 by farmers. A basic hypothesis is that
 
strengthening the national agricultural research capacity in these
 
countries is on imporLant c lemt-knt in this process. 

The 	 bas ic analytical cons truL proposed is tihe Agricultural

Technology Management 
 System (ATMS). The methodology bcgins with a
 
number of 
 hypotheses abou., the process of technological change in
 
agriculture in the Sudan and proposes 
 analytical tools foc identifying

points of intervention by governments and donors in order to 
 improve the 
pol icy, organization, and management of agricul tural research in the
 
reg ion.
 

The ATMS study in the Sudan conducted by AOAD/ISNAR had the following 
objectives: 

I) 	 to examine ATMS and make an independent appraisal of the technology­
generating, transfer, and adoption sub-systems; 

2) 	 to provide Government aind, in par ticular, agricultural research 
managers, with an arialysi. of the ATMS, fecusing on key agricultural 
research ininagc2rilenit- lssues; 

3) 	to i~c.,iiv w-m, "c. a .f streigthening agricultural research
 
policy, structure, and orgoinization;
 

4) 	 to be a pilot study for a series of 21 reviews which will eventually
 
:ove r all nzional tgricultural research systems (NARS) 
 management in 
the Arab countrits; 

5) 	 to make recoirm,ndltions for future improvement s i both structure and 
mecharisms for performanc oif key finctions of the systerIl and key
internal furIc tiens of inst itutions in the systeim. 

A. 	 Brief fiitery of AAI 

In 1970 the Coucil (it the Lh gue of Arab States approved the 
es tabishment of the Arab Organization fir Agrricltural Development
(AOAD). fn 1972 the organization, as a specialized agency, commenced its 
activities at its headquarers in Khartoum, Sudan; thus confirmning the 
role of Sudan in food produc .ion in view of its immense agricultural 
resources.
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Member countries of AOAD are Jordan, United Arab Emirates, the State
 

of Bahrain, Tunisia, Algeria, Djibuti, Saudi Arabia, Sudan, Syria,
 

Somalia, Iraq, Sultanate of Oman, Palestine, Qatar, Kuwait, Labanon,
 

Libya, Egypt, Morocco, Mauritania, Yemen Arab Republic, and Peoples'
 

Democratic Republic of Yemen.
 

The 	objectives of AOAD are: 

1) 	developing natural and hrmran resource:; available in the agricultural
 

sector and improving ways and meamo for their utilization on a
 
scientific basis;
 

2) 	upgrading agricultural pro i iVity covering both the plant and 
animal sectors re':dl efforts toAnd i,intg leading integration among 
A-;ib countries; 

3) 	securing fac il ty of xchatng, ot agrinlu t"Lril products among Arab 
countries', 

4) 	helping to boost agricultural production and achieve self--sufficiency; 

5) 	supporting the establishment of projects and agro-indus tries; 

6) 	 improving the standard of living of those engaged in the agricultural 
sector. 

B. 	 Local Study Team Formatio.n in t.he Sudani 

The ioliicy o f the ,\tAI) Boa rd of Management is to appoint national 
teams when ,oduvtt ing srientifiC, technical, and social studies 

pertaining to food, agrici lture, and rural conunity development in the 
Stdan. AOAI) tehci; tetorms of reference and contracts teams to 
conduct the study with thn piojcr-t leader authorized to appoint
 

short-term c::ports. i-,m rsportsihil ities ;ire data compilation, 
analysis, draft ing o! A ti cri pt, and report finalization upon AOAD 
approval of mimuscr, .th? ' 

In order to 'oluhct '1"f present study ,; AT,S, the importance of 

integration het!',,n A)AD/1SNAR and th,. Imal team was realized as being 

essential to it; surcss. A loc;alI team composed of formal representatives 

from the Ministry of Agriculture and Natural Resources, the Agricultural 
Research Corporation (ARC), and the Facutlity of Agricultine, University of 
Khartoum was selu.ted after consultation between AOAD and ISNAR. The 

locaI team m mllblllr2:S werl':( ba0sel 

1) 	Professor Ahdal la :Ihtnted llandotnu, Nat iotlal Coordinator for Botany 
and Plant Pa tholuogy, ARC, telm Ieader; 

2) 	Dr. Abdul 1oneit >ohamned El Shi kh, l)iructer ;erteral, Planning and 
Economics Adminstration, Ninistry of Agriculture and Natural 

Resources;
 

3) 	 Dr. Ahmed Ihleida Aid, Agricultural Ecoromist, Faculty of 

Agriculture, University of Khartouri. 

,$7
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TFhis teain was supported by:~ 

1) Dr. HJassan Fahnmi Jwiah, Director~ Genera1 ,4
 
DDr oa ' O.M. Sal h, Deputvy ietr'Gnr' 
 ' 

3) E aig Azrag, SARMAC Project Coardiniator J 

41))Dr. Hfoward Elitt ,Deputy Drector General for Research
 
2) Dr.Ghz H1ariri, SANAC, Prijec t.Coo rdinator .
 
3) Dr. Byron Moo,' Sei''Rsa Off i-cer
 
4) Dr.Paul L-arcotte, Viiii'eerhFellow 

he composi Lion 

wa c~arefully considered~by 'AOAD/'ISNAR. ' h ta as multi-disciplinary
 

~<in nature, as, it {nictideda biophy'sical~ scientist 'with long experience in
 
thehistory1.an& operation of agriculturail research' inst tutions in the<
 

country, an agritculturaIeconomist' with' long experience in the economics
 

T2Sj~ of the, Leaiclerl shoed tat t SeCinprocess 

of the-agricultural sec or an operations o ~
 
polytechnics; *and a: planning-.economist,experienced iin developmentl plans
 
an A&"griulturalpoicyissues of ,t6'Sudan. Moreover, the local team
 
wa,,ul o7rganizational, rpresent i O~ -autonomous entity


resonibe fr, .research policyj~orrmulatilon and program implementation

the Ministry oflAgriculture ad'Natural esources as ;a major~


~policy-making, body, in.the, coun tryj universities as educational .
 

Uinstitu\tions 
 backing the ATMS,4,AOAI) s a regional organization,~ and iISNAR
 

Te -opeetrtwas quite because ISNARl hasoftetam evidentL 
devloedthe mfethodology,,xpaie i to the l~ocal,,team,hepdi


identifying .exteral ATMS oraiain' n dottecmue
 
a nalySig and, final reporting ' Th ODp'jc-,'odntrpoie

faci~1li.tie's for 'data Olle6Ct onorganiizedj eeig, d travl',

~arrangement3i and assiste th-tembyaig'albe hiproa
~experi t .hcmeo -b 1Su ~ f~ror roe2 b tile ntL 

Ibegining to en.Te, ipysclscetstpeardte ro ufdU
 
in\6 onar-clgclcaatrsis:,edtony-.m, yield
o-at ion 

U perf ormance,,and -major crp ietc n 'olr cunyhi aps,'and
organizational, structure of thel na nlagic~lua research-system.-I~Uricuturalplaner evelIiop a griculturaloU1TheUagrcu, u peanrditpd backgrnd 1orm'a~ion and country,,

indicatos pertainingIto 4the share 0f giutr.in OD agr~icultualU
U 

~policy.'and goals of- naioa dv 
lpenl Uj U UU ull deeomn 

kperformance, and1 institutions of agiu'ua~evcs h agriclturl

economist. covered the sections on population, tcnlg uiiain 

U
 

U credit, and marketing,~ U>UUI~4~Ul~U.U ~~U ~ 

C.Methodology U/ UUiU UUUUUUfUUUL$.U 

U 
 The me hodology u~ed to test the effectiveness, of ATZISU is 'a four-part
 
apprach 1consis ting of:l ~ 
U~
 

http:giutr.in
http:thehistory1.an


,445 

a) niaos 444gon/OvriwPe~rmne 

b)44ncinlAnlss , 

a') 	 Back'grouind/Overview/Perforgiahce Indicator~s -

SIn this part, information on"agro-ecological chr tritc fthe m 

"4 Su~danYfou~to 4 stems, 'agricuiltural4 policy and'\;jsyoutii $'k 
44444-agricultural cals of te(Arrent-national_develpmnent.plan-4anid 

peroran'eof 'th6,,agric&ltural s'ectort 4overview of~agriculture growth 
3and technologicalchne'tuur ofarclurlrsac 

'~,institutions, and 'country development indi'ctors asobtained through; .'4
l4 interviews, ,and~discussions with 4inform'ed, persnneliterature suxrveys, 
in"4the various AT,'S- nsiutions4 and team.miembers' 'experience and'4,2$; 

44~'''4~ knowle~dg~'2 4 ) ~ 4 ,44444444 4 

"
 All44istuions in~volved, in the.ATNIS system were identified by the 4 444 '
:'4 plocal 4 team. 'These4 4include:

4 
-4 	 ' '4 	 4 

local "'teczhnology sector"', with its subsectors (theechooy 
generating 'subsector,' the technology-transfers subsector,,and the 4~' 

tehooyuigsubsector); 44 ' 44 4 444 

4~54-'4'4-44< 44 

'44444'4444'~-i~ thle "politico bureaucratic structure", composed of format 
4444444444 '4 	 '4' 	 representaties of' the Government and decision makers and44thep 

channels through whicfi'iaterests of all- groups in EheMAMS are 
made known to policy mak,' 1 :' ''4 

4' iii) the "external sector"'4 oncon in ernat 44444 4 

4C 444 .4 ~ coposed-of d,~6s nerain1444 

'4444,4 4 	 444:techn'ology generating institutions, international technology- 444 

~~ ' ~' tra'nsfer institutions and multinational 'firms4engaed in. 4-444~5 

technology generation, transfer, and radoptio'n;~ <4 m 4 

~"~4 '4"-iv) institutions which influence the underlying "structral,4 4 

'4'4 - ,conditions",'i' e.,,world markets for inputs and outputs4 and the~ h4 

resource base of 'th~e'country; 444 ' -44 


v) institutions which influence the "policy environment.44 44 

44 4'~4' Thle. purpose an role 'of each of 4these institutions~was d~2incd. 4 Its i" ' 

level of 4involvemnent in the 13 4 key~functions whic'h anAM u~t p'fr
~44'?"4'"4444or influten~ce was .identified.''Theliechanism by which these in'ti'uton 

4	 4~'-44'44;'44; 4	 

1 perform or influence these functions -4JSexplained. The.413'kdy'fuinctions, 

4 con~4;4~4siere.ncuue macropoic, intersector aloain huanrsorcs44f
 
p4 external support, .!corgal resource4allocaioni,
44~-4olitical'4support, 


4strategy, technology44generation,4 technodlogy4 transfer, support
 4'rsearch 


4444
S services, impact evaluation, 4 and'mrktiiig,-' 

'4 c) Institutional Arnalvsis. 	 4 ~ ~ 44 " ' .


'FormaTLs~r-equesting information about the' structure4of various. 
 44'44
 

4 r-~	 their-fu'ing, huhn'resbuce', 44eearch institu i6, rncipal 4 

>44problems,j all'o'4tioniof-resource~mn comdte n tihmes, 
organization an aaeet uptpannareet with other, 

. 4 4 
44' 4'~~4' -' -4.~4' 4j 4 4'~'4 "4 444" Y 

4 

http:environment.44


'ogaizaiosevaluation cf expenditure and scientif ic staff and
 
trainring targets~ereprepared by ISNAR, These formats~ we r:distribuLQ 

Gezierall of AOAD to 
the directors of research institutions and deans of,
ariculture faute 
n'-oyehi institutes who.poied~
 
- require inforaio frr '~tttinlrcrs
 

d)Hua Resource Inventory~ 

Fo~ rm sr usLig a grudif atin on sc i LisLstheirY-J 
eduatin,,emloyent wok xperience,, current'rmueraionstrctre, 

.--research projebts;, publicationis, training needs,. membership ini 
-

44~~~conferences, workshops,' anid 
s ehinars were prepared by ISNAR., hywr~~~di ib~dwith supportin letters from the Minister ofAizluead--­
~-'~--~the' Director General~of AOAD by a team ofjsuppo~rting~ staff whomaTde~,~~ direct~contacts with individual scientists in the' research instittions~
 

adth :.iacademic-staff 'members of agricultural factilties and4 polytchnic~+

~~-~'- institutes.~' 

D. Information Consolidation $ 4-

Collectiolnof~the required data and information for the purpose S 
of, ' ~ADIS necessitated interaction ian~d collaboration' btween 4team members, :,14


Th' -~-team'members with AOAD and ISNAR, and team members with various'peojple
wihdfeetbakrud 

' 

n experience, i'.e.','research~ scientists,
 
Suniversity -professors,, polic' maker~s and plnnr saitiin, -.adiitatv n finance, personinel, and technicians. MIn.'some instances 

-r the responses to the huan resource inventory was- not'according~to
expectations due to reluctance and/rpsiessbscntt. 

HowvEr,!it fllow-up by thelcacntiue 
 team and support- staff the1 
~ resporisewas quite satisfactory. 

a--'In certain cases information was not readily available, e g., s'ze
 
distribution of agricultural holdings and areas 
of different-types of- ------- -­--agricultural production systems. In order to resolve 

---- -­

this difficulty it -~ 
--­

~~ ,was necessary to resort- to different techniques using.the existin',~1~~tK ~'information. In~othir cases, information was not available, and local2 ' -4 
-team members resorted 
to personal judgement and assessment. -- ~ 

I~eeorosamount ,of-information colce~nhi td ed
 
-- microcomputer analysis in order to 
 present thezinformation in a ~"'~-­
-4-document.' The'c'amputrwill be used to store information- in adata:;baset 
---forma t Whic'h can be u~pda ted as new ,institutions are'44creat'I,~as~the'~ ~ 

~ functions'of instituLiins a're modified, ori'as seciianjsms for involvement­
~--s'~are change'd, f----~' j-T-~~' 

il behed 

'--AOAD, and.'ISNAR todsusintoooy cocui-, 


A smiar ,with joint -cooperation between the,1ocal -team­
a eomnain~of-'the ATM review'withrpesnatvs~ -kesioga azd 4 emnations
in-h 4 

i~hi~wil1~el~parricipan v instt widervew- their o~~h 
perspec Ltive. Fedbakfr~om part.il pat 'help in promo~ion 'and
improvement of mehdlgy 'ni' deterinin -whtst can 1e~tken'in,
th' future. Discussions 4may4 also add more insti~ution~nd their level 

4- ore~iKo-ition will be includd Lin tie 



em theATMi oraiain se up aspecialized team'for collection 
o newdata, ana y~~sisan re nentomeodoog, an-ilse_ p 

--- prmant da basa-	 .<, 


F Country Benefits vaaaa1a4aa 	 * 'i' 3 

aa-The 	ouTtc6uteof the ATMS study will'benef it the Sudan -in- the followinga'o 

1~aa)aDetailed bac.kground. information, overviewsa.aand 'country developmentI.b 
a jidicators will- be of' value to biophysical scientists, econobmists, 

*4Xa~-a~a,, a and planners'in the' agric'ultuiral sector. 4 '.a\. 
1 j<'1V"' 


2) 	 The3 study will and. mea o;epndn andosimprvin 
'aresearch programs ,which would assistresarch instittion's;~~~aa 

3) 	Policy makers will 6iein'a 'psitionto-identify.ATMS needs and set'a '-. 

priorities that willinproveprodcti~rityraand,allocate resouzrces' to ~a'aa,~a 
techhology-generating, transferl and adoption sub-systems .'"*4 "'~ 

La.. 4) 	 Identification of research, priori ty'-needs..of nainlpogaswl 
encourage donors in'decisi~namaking qt,technicalaand ~fiancial 
assistaxice toaSudan. ~ a~ aa 

Itaawillareveal scientific personnel ahevement,, shotcomi gs'
 
allocations,' reseairch prjzs n riigneeds. a'" 'a7.a.~~ 

6) :It willadisplay. 1how external and' internal 'institutions influenceATMS:,; 

adhlow, they ca emade more effective. 	 a.,,.4.a,.a 

The studyu will reveal oraiainlevolution, human reouce
a7).a 

-'planning 
 and' pr-ogrammning of rarh amnsrtv'autonomny, aI
 

nationa funding,. external adonor-assistar'ce,- problems of personnel-,
 
ascales'and 
 retention ,capacity for qualifid per'asonnel In,the~vai'"
 

research institutions~
a ­

Theeltie'~fecivnes f.tha'diffnt ,research ~ins~itutions in 

.gricultural policy anddevelobpment willabe determined.a This willa a 

haeventuall help in reoreallocation, a4 

a ''G. o 	 I~sa a:Implications of theATMS*aAnalysls 

Sudan, AOADl, and ISNAR. a aa'' 	 .a l aa.h~ , 

~-<-a) The Country' Team aa'aa 	 a.,4-alaaaj 

aonryTaThe~a3aa,.~ ,'.. 	 gained' rienceco a newaebrshv 	 em4.ntu 
't.' a-4a~tamethaodology'. 

4 

ATMIS and have'learned 'during, the a'process of data coil'tion ~ 'exerience~ 

teamY 111ll1assist in~rainng team'le de rs fri2'Aiab 4countries aon' the' 
b~~..A IS me thodology Moreover,.a'a -. a-ia 
x"-' in-cout ryseminar, to di.scuss methodology, conclisions}and 

aarec 0mmendationsa with represnaties~of key;ATMS~ orgaiations-a.,: Feedback-~~I~ 
~1afrom participants will ads'ist't loa-ta irenngmethodology,''' 

.4 id'e'ti E 'icainofnew ATMS 5istitutions,,'and fuarthr valuable .aa­

- ~fldaa 6id~ti'on <'aThi 	 willa be,'trahslated 1into action'. 4 'h~ 



reomndtos' h Peet ta should continue to functi n as a
speciali4zed team in theftr r 
collection, analysis and refihe~insin meoology, an etigu 

b) The Sudan~ 

6 7Sinc~e Lechnologyl generation and transfer are influenced by th ocio 
~economic environment, th'eSudan~shol iedecnieain.oh 

varou~fatds'ffet~ngsupply and~demand foragriculturatechnoJ,og~ 
V ndt the~neso the different groups in~ the ATNS affected by~te.~I~Ychnol'6gy, changes . Research'institutions in,.the country need to expand~<>i'~~the research programs to include adaptive research,itenhn'er 

~~~v~J. inkages with external technologr.-generatingxenltcnlgcenters, 2 strengthen their:ikgswtntoaln 

strong linkage with userslof technology The naioa 
t~e gytransfer institutions will~have to be-strengthened by tcaining~g00 


'~~~2tr of personnel,,provision of facilities, and upgradinig salares. i ' 
Achievement~of this will necessitate a reform in agiutrlplc 

Splanning, and programming withinW research institutions, prcovision~of
S4adequate human and financial resourcest and admiistrative fl'exibility.'

T~eesarhpolicy shul therefore be inertdwithinth 
agricultural policy, the programs of private research institutions, and 
Susers' needs.
 

A further implication of ATMS is the need for developing n effect&ive !Y 
scientific interaction between Sudanese scientists and international'-' 
s~-cientists in publicationis anid 'international conferences, both ofWhich
require additional funding from"Government sources, the' private 11sector, 
or donor organizations. The government should build the capacity to 

'~carry 	
' 

out periodical ATMS reviews and-study-cases based on commodities,or~"
production systems. 
 -

c) AOAD - '-

The study will achieve the objectives of AGAD through the'develomn.--' 
of information-on national and human 
resources available in the
 
-agricultural sec tor,'-improvement of' the ways and'means of utilization o
~I> scientific bases, improving agricultura~l productivity, helping to boost> 

-
6 agricultural production, .achieving self-suifficiency, and improving th
 
-standard of living of those engaged' li'the'agricultural'sector . 

Furthermore, 'imlications oAA ilinld oti
 
ypas~~~~~~~ l' nud cn bution 'to the'~oAA 


'4-	 ATMS study finance,'imanagement of the project, fol'low up ofactivte
 
and support country training and, regional semiinars, ' V'
 

d)ISNAR ' , ' 4'" 

Ve study wilahieISNAR's objectives of strengthening planning~­;i6:V /,: 'Q admngement capacities of~national, agricul'turalireeach~'aon, 

<'institulions. 'Future implications will include conttribution' to th
~'~ project- fina'nc, an rmtoof trainingongrritua'esrc
 

'- 46 management. -- < '' 	 ~ ~ ' 

q'. j/4 

6 

http:iedecnieain.oh


- 9 -


CHAPTER II
 

Discussion of Main Issues
 
Table of Contents 

Page 

A. 	 Background of Sudan's AgricuLure 10 
B. 	 Agricultural Research Institutions and Balance 

of the Research Programs 13 
C. 	 Agricultural Research Policy Fornulatioc 14 
D. 	 Agricultural R,.su;trch Organization: A Proposed 

Sudan Agricul tural Restarch Council (SARC) 16 
E. 	 Agricultural Resaearch Programs 17 

E.I 	 Determining the Res;earch Program 17 
a) Broad priority qtting and resource 

allocation at Litt!national level 18 
b) Long-term program plairn ing 19 
c) Short-term and annuui rsearch programs 20 

E.2 	 Implement ing Rem;,ar-ch Programs 24 
a) hivestme,t in reL;earch and alt.ocation 

of rasourcus 24 
b) Manpower for agricultural research 26 
c) Facilities 32 
d) Linkag,:r with technology transfer system 

aid users 35 
F. 	 Summary of Proposals 36 

List of Tables
 

Table 1. Government iudget for ARC, APRA, and LVRA (1986/87) 24
 

Table 2. Sudan Agric"ltural Rsuarch Human Resources - 1987 28 

Table 3. Percentage Distributions of Qua ificttions and Years 
of E:xperijnr Among ScientiSts of Major Research 
Institutions arl Faculties of Agricilture art Veterinary 29 

Table 4. 	Percentage Distributions of Qualif ira t ions and Years 
of Experimne Among Technical Support Staff of ARC and 
APRA 	 30
 

Table 5. Annua l Growtih Rats; (A°)of Research and Tecin ical 
StippujiL "t oft APRA, ,ini LVRA,I A r((:, 1971-80 and 
198)-87 30 

Table 6. Infrastructture Contitirs Wh .iajor kesearrth and 
Univuersi ty Insti tut ion! 32 

l st it Llugramus 

Diagram L. 	 Principles of the Annual Prograuning Cycle. 
A Proposal for ARC, APRA, and LVRA 23 



- 10 -

CHAPTER It
 

DISCUSSION OF MAIN ISSUES
 

A. Background of Sudan's Agricaalture
 

2
Sudan is a large country, cove:ring nearly 2.5 million km , of which 
26.7% is desert, 15.5% semi-descrt, 47.7t savanna, 9.8% riverine, and 
0.3% is mo1tai 11s. 

Approxiimatuly 80% of th: population, esitimated ;it21.6 million in the 
1983 ctusas, lives in rurai aretas. Tbhu annual growth rate is 3.1%. 
Abou- 414'1of t ho population ace: undt r 13 years old. 

About 60t of Sudan's ;area is occupied by 1]% of tht population who
 
a re tLll y or palt ly noltad i,, ,omli ing cul tivation of subsistence crops
 
atld smu a'nh ,c'rtops with sw.taaOantl Aigra tiot with their herds, along 
well-d--, in,ad rout,:s (,ut,_trlait:d by the location of drinking water sources 
dlur tog the ;n atid iry s :asons 

apitt a of AGIPPer , ; in 1 108 was tLu ,qui valI,.tt US$ 37' . 
repres:nts 3Ji or the total GDP (1,811/2 - 85/86, with an ,anual growth 
of 5%. Ajricaultu,-al pr,ahats acca)t for about 977! of merchandise 
exports, and 20 of tturclhandi , imports (Table 1.8 p. 72). 

Sudai is otac of the few countries in tbe world with a vast potential 
for hori otatal e:x<pansion in rop prodlction. Currently about 10 million 
hlaoutitof , illion ha potntial artble land are cropped. The rest of 
the land is p~aste,. latd, oreo;t.s, !tld unthelr watur, and uncultivable 
land. 

The 1 t il Iit ll of ,cropped l -areactt11;i t. at abo t I . 7 ttil 1 ion ha in 
irrigated farming, 4.0 millI io ha in rainfed mechanized farming, and 4.1 
million no in raint.d tralditional fiarnting prwtiaed by slall farmers. 
The rainfad arna ttaats year 6.5I tlla trol to yewr from abott to I0.5 
mil lion ha, accaorading to tlae o/loutot of rainal1, aantd tile availability of 
farming ilput ;. 

Tha (veulla:nt oawnas thu fi Va: tafvmjo r irrigotion scheltes (about 90% of 
tle irriated area). Tenanat; of an tavulg,: 8 hl per tenaancy are tlae main 
farmers of Ijuso sa,'haomas. Th schellins produceaa llIf Sudan's long-staple 
cottot,, ')(-95', of its tnediut-st;Laple cotton, most of its wheat and 
sugarclaneat , /O- ot i Ls gtrtauldtlaLts , I l, O it; storgthn, atld 407 of Sudan' s 
veget;ibll ; ald t i ts. 

[tie jltor11i,,1l tao s ait- cottaita, sorghulma, tillet, Sugla rcaaneo, wheat, 
grotaadrautn :, tis, oad VagLat;abl s. Stadania baa; a nlleloriOs wealth 
of livestock --- catt ite, shlep, goatls, ottldcaimnels. 

4')'
 

http:valI,.tt


Grain sorgu is th ost important cerealffood crop. It is grown, I I 
sorghum area 'prohi 15 ihuni production ii ni 11e 'ii-nfedsorg a 

'rewhere the:T2Z ofhe talco wefIrow, isme1
 

istadtonl arming_ 1 Sorghum'Iyield is low(li
 
sectors'~ii~~ 'ohuuyields dobl'
(1080 'kg/h).fr thofr 'f 

1~mechanizedfarm ig,.(69 kg/ha). ,The~oorest 'yield :is' liihee rditiona{4 
sector ,44 kg/h).'Ipoe sorghum-varietie cover about:3%of "t' 
ir~gtdadecaie~ogu farming. In ilrdtoa~amn 

~sector,,there a-e attempts to establish improve&usel rdctin! rs 

Wheat i s grown under irrigation ,during October-March' in; th oten 
S"Central,. 
 ad Eastern regions. It occupies abouit150,1000 ha,' with'ai 'n,, 4~ 
1average ail~o1218 kgh.,Ti lo yil'satrbtdtbout 

unfavorable climatic conditionis, poor land preparat ion, d qa e supply
 

Srof'inpu ts, and'delayed sowing. Improved'seed is'used >in about 35% of the
 
,whea area~.-

Cotton is the main cash crop. It occup~ies 462 000 'a,aid about 88% i 
of it-is produced under irrigaLion. Yield has, improved from 770' kghal in 

197to '164fl kg/ha in,1983~in th'e Gezira scheme.'KRainfed-cototn yields ~ 
,are muchloer, and range 'between 265 and 350' kg/ha.' 

Groundnut' production has increased rapidly'in the last decade. 
Suibstantial increaes have come from iiicreased~area planted, (about 1 
million ha) and improvemenit inyields. Suidan has become a major 
groundnut producer, now ranking fourth among producing countries. Forty 
percent of, the production is from JrrigaLed areas. The rest is produce'd,~n 
inrainfed areas, mostly inNorth Kordollan and South Darfur. 'The average' 
,yields are about 1.6 tons/ha 'inthe irrigated area and about 0.528' '"~ 

~tons/ha in the rainfed area. Tile impoevaits are scarecely used.~ 

'Sesame is exclusively' produced tinder rainfed conditions in Kora,oaV 
Kassala,and Blue Nil- provinces, in a total area of .857,000 ha.Th 

.-.average yield (230 kg/ha) is low. There are attempts to maximize the 'Use 
''~~~'-'~ of improved varieties. - '', ' 

'Sugarcane is produced under irrigation iteGornntschemes.' 
,Yields' are g'enerally low ,(60-95 tosha ii'comparison wi'th most ~ '' ' 

~ ugarcane.-producing countries., lmproved'~high'Yedn m''d 'isas"
 

havetbeenentsoduced -yselding and'iar 

Mill'et is g~rown under rainfed'conditions inWestern 'Sudan.; SmallI 
'areas,' however, are planted 'inthe flu h-'irrigate Tk airlelta., TileW' 

A~j'- total area is 1,213,000 ha. Local varieties'aregron, and the averag 
Iyield -is low ,297 kgh.An improved 'high-yielding vait avecael 

Fababeans (broadbeans) are grown iiinote R \ginnder lirrigation 
'""--on 60,000 ha. Loca',varieties are grown. High-yieldingVvriLesi have' 

been released. '~ '' K 

Most amr useA uncertifiel' Seed Certified seed' is"-usualLv not
 
aviabe to 'the t~raditibonal rainifed' s'ector. -Siiortage, oE" ertified see'd
 

''i,, in Lhe-onr ismil ttiiue to lack 6t, facilfiies; Av'ilable to~
 
th'beNa LionaI~P Se'ed 'Adinistration. A ' ~ A ~ 'A
 

4.7....
 
ell 

A, 
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For.cotoq. ]earge~producltion 7schemesd teMcaizd Farming 

eed o6f, sorghium,
distriution1-to'the ;farmers ~n' their schemes.~ However~ production, of 
improved*.seed! needed fr Pmechanized and traditional farming is Lacking. 

now produc ngc iprved .. wheat, and groundinuts~ for; 

~Produc.i~y:ot livestock' is generally iow, and thiis is attributed0
~,ifadequate'supply of~good' qult~feeandto th noaic natr~o'.
 
<liestork production. 

Development of th giutrl'sco a awy been-a~lconcerii of' 
the Government, and hence agiutr',saei tedvl etbde 

"W~has always ~been the largest, between 25' ad'38%'dring the'1ast: twenty 

S Th'e pirincipal objectivies' of agricultural 'development~,plans are: 

Sa) to secure self-sufficec inoo 
b)to earn sufficient foreign exchange ,through prombtidn of,6kport~of' 

agricu1'tural',products; A~'' 
-C to geierate employment for the'.rural populatioli;- ' 

d)~ to contribute~ Lo equal distribution of wealth'between differnLC 
regions;5 

e) to maintain, conserve, and develop natural resources,; 
~f o assur' sufficient raw materials for local agri-industries. , 

The objective of food self-sufficiency illstaple food has~argely
bee,,h'chievo'd_ Sudan is self-sufficient in staple foods -sorghum, ' , 

---. millet, edible oil, and meat,. Emphasis is placed on achieing) §, 
1,.self-sufficiency in wheat,;producing surplus in sugar for expor~,\g ~ii 

~incrasing export -insorghum, groundnuts, sesame,,,and meat 'and, ive'> 
"animals.",5Wheat'and wheat flour arth inpaimoedfdies, 

repesetin-4%th toalvalue ,of imported food, with sugarrie,o

A' AQ;tea, coffee, tobacco,'-and ~some dairy products constituting ,the rwid 

.Teprojected percentage of self.-sufficiency in'Lhe yea r2000 is : i' 
~ 5 ,~;-,wheat' 100, sorghmadmillet 123, ,edible oils' reie~ur27mat an-red 11 3 100anpoultry~b0. , 

Colic erniingobjecives~ c and d, efforts to generate empLoymrent and tc 
-distribute wealth between different regionis are descr ibed'in ,dtait n 

Objctiee concerning th~aneac~osrain and
 
imrvmn of natural resources ,acknog 4Vedgedthtdt~irto ol '
 

,,natural.resources,; soil Idegradatiofi,",and 2deser tification problems are 'not
 
$~s~j'Onsy, attr~ibuted to 'drought 'incidents~andclima'tic fctos but' also" to
genra-4ad~~iss H pasrn a i 1alresource conseLvation andJ,Iec 


deeomethv tended~ to, emphasize-the',pri~ncipal notion 5that land-use 
be,,based' on its actual' capa'c'iy.'Realiz'at'ionrof this h'as. required the'' 

avaiabii~y tol' inps Involving etailed landdate" 'eoucebas~e d 
capability, classificatio~n, hc'cnb sdfrtel )ati 1off' 

naioaln-ueplnFoagricul Lt deuvelopment " -­
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B. 	 Agricul tural Research Institutions and Balance of the Research
 
fPrograms
 

Agricultural research il the Sidan is heing uti.trtaken by various
 
institutions in minist riis, iniv,:l'sitics, councils, agricultural
 

corpotrtLiolns, and bilat ral ittd mulli Vtter;t ; igr iil tnri d 'elvo- pllett
 
companies (Chapter Ml[, Parts II Anid II). Until very ret-tltly, crop
 
research hasieiiht.i bel r'oinitrLt ini tht: ill igated S1i)-.e'Llr, partiularly
 

Oln cotto l. H oti evl, I iut. t e ittld tid Il _
 t ; -w lm ea l W id 


rai dtI cltops thrlu,h the e g 1 ic.iiu tthiaLi tRe,;,llIt, i tidiitici, 


"Tl' 	 Ag ricultural PoI,,u' Cor''itt iol (i) L .mioir1 (Ai i Rth esearch 

ilSs ttilitil iLV tL, Icte lliltiy. i i A I iii) tti tlll natiotal rles,,arch 

orgnili ,tiru' rltlitti t Liin Miisivt:t"r of Agr i lt utire a iddilvtsitl toil: 


Ntin ur',(il R,:_ tu Is.li , d is At . fiolr ali st ;all aur ct lti l
 

1v:qs.t h ill 1i't ii . Kn r,!;ea;:i c t_iviies a nt o'usnd maily oil
 
cris:u hutt Y Ln incli' t tt r,I tp onIt ort- r 1a:;'ya uI, tii, ildlife,
 
t iii i t i .i nt It tt hi Liii' proc itlX,"- il.iood ARC Imii t aLs
 

, 

(511",1 ii ,i, 


I ,ttqili ritt itw t ,i lii ,, I' i i ',l t it Si W ll
i i i t tit i it tt 11.: t l.idtItd 

((GezT.'I Mat:,:tr'Ktt Y(tiwhit, Ahtu (Kenarin
IoT), fhtdn:iba, Naaiaut Research
 

Station), and Kodt~h lli; VEl:, prouvincial st-alt msn (M nQhtd Aenn r, Ne w
 

Iealit, Fini la , S I , H tOLiii, t 5. , Qh,- ,i Lttwzalt, and Siambat) 

o w ,'omnmodiLy ;Ltt~iii, z '. t t iw ); ,ld four-i aLjiona] research 
,Ce,. t,:-.S ( io d , 1.o! es; i M,:,b it.. ,ITIt! I-i , i ) .d 	 n: 

'fhn- F.'culti-s ci! .-.¢ i '.i u , it- it , Lnivers.itits of Kl trr- oulni, Gezira,
 

an[d andti, t hetl! h ','-n 'g/i lil lt!ro }flt .:h i,' s:titltes are also
 

invo~lved ill ag, ri..'a[L1t -;a lns-;tAr.'l.
 

Ki,'t,Te,';,:,ar,'B is; thew rpspD,m: ilit,', of tK h n ry of Animal
 
Resqou~r'n,. !1", Ltvo dep,'"Liltsm~t: inxvolved in livestock rezse.arch are(. tile
 

A niml] PloVidti'tion~ Res';:,arch Admnti .;traltiioul (APR'A) ;and~ Lte Laboratory and
 

Vete.r'inary Re,,;rch AdulinistvaLtiun (I.VR,\). AP'RA ru-e..;arch atctivities
 
fornw; on ,',O l,: ,and sh: p b~rending, tattt_,iiiig, anod nutrition, I ts
 

hn~ll!t,fd Tr :; ,an, ,at Khlrtomm, with s;ub.;t t ion. ;at Shuikkatba, UMbenin, E.l
 

Hud,', (;halat:i~ 'ld [)Lh ',a. I.VK{A heaidquarllt2er.s are ;it
antzik A\ SqUba 

(Kha rtollull) , ,an'I it ' ,,,:b:Ma illyV , I I / l itmalI het'aIth reUStarch and prodUCtLiOil 
of ie "i i :. 

,t'c o a,' Sc i,. I c e,; (tI-VS) I Id Ie Insi tute of' AnimalI11ty ,Lt v ri n "r.y L. 
[Production (!At ), both of :h University of Kh,'rtOtUll, ;aie also engaged ill 
livestock v,t- ,arc h. 

The! Agr'icultuiralt kec ariQ,: (M ancil of [t N;aL oiI.(otal ll for 

Riv.st.ltch (01; ) asis i ts: wi th ol-W i i tPoof ;ind f intr('ing of Il k ­
discipl inatry it'tls Linh wul: Il Sp,,ilic ret.,t;a 'chl prohl u-lns. 

,.;ociofccollomlic l,:!l,.,t ch ! ,, ,agriculttire is; ccrducttd by Lfilt f-,_OjllOrlijc 
anid Soc:ial Res,,,a ch (oun,'il ()t the NCP, Llh ehvntopntuiL t .udies andl~ 
Re2searcht Cen:lte.rI and the I~tnpatweu t ol Agricultura l E'conlomlics of the 
Uniwv.;sky "If Kharltoum, the Pl~nniir n d Agt' rt.icultu,;il Ecctonmics 
Admitni:t-rattion (it tll,. "]iuistiy ,of Agri: lt l, and 1i-,e socioeconomic 
u llit..s- W) !i1(. m a jo r ;qt": i ' t ' i 'lh: +,', t,1.11 

"I'h; licI ultulal II,:vlp t :IIL prloje~cts%andl bilatt,.-tal anld multilateral 

aigi irukLuiral comllp[ i ns~ car-ry olut. sown-t adaiptive researiich on l Iield crl:ops ­

sesainllt, sliniflo~wer,- mi zei. , sorghumlil e~tc. .... which they aite grotwing . 

http:Cen:lte.rI


trom'th ent i t u t io n 1 i!,analysi (&hapter Ii P t I) vr 
csinc'ns're a in the -number - o' scientists-ae'dan icldg at 

te C s by far the 3Arg singie organ air l 
r 'aric Ura ea rch i"n'Sudan, 'with- a 'primary focus on crops ,research 

ve _r~~esearc tAR ~ o h k,.yo Anima 14Resouc6 s 

he , aclties of :agriculture of, heUiesieof Khartum an',wj, 
Gezra',ivo ved,ma inly :i crops research,."are, nioe,,than 2 3--the size'of 

the 'ARC-, aken together,,te four organiza ions, nvolvad nliestock 
researRh ,Ap, reamoz24 of tefourIAP, LVRA,' FV 

e AU)
aiains inoved main y~in crops research (AC:FUK 


More *than half ol the~ scientists involved in agricultural. reerc *n 
the Sudan -hold Ph.D. degrees.T" 

AttARC, one of the two1rest disciplines in total manpoweIr -is food 
science_. -No'unarked imbalances in manpower Istrength -exist's 1betLwen' the' 
trdt~hlco science discip lines -',(agrony 'botany/,pathology,,, 
bring entoology,, ot'u ue$ d soi scinc). But these same 

ofthe' balance* between PhD sadMS.,,:'All-of them have signi ficantly
more,"Ph.D s, while ecnmceg' ' 'lng,-ih e, forestry, 'and~ 

~ld-lifewi have moreM.Sc.s. ~One conclusion-, hictV can be 'drawn is. that 
reserchii fmanage rs -will1'~p robb ly -so wiht'6o erthe desirab iIity,of 

,bringing :new. B.Sc s into the' tradition al disc±'p1ines,, while, atlth same
 
'time,giving priority lin Ph.D. training to nohn-tradi'tionali disciplines
 
(see Fig. 4, Part III ,Chapter 111).-,
 

m~- - Attention to cotton research continues to Fdomin~te.S-udanese­
~agicultural research. te~ r no maked imibarlij abe'tween~ other 

comc~dtie, ecep that il c~rops receive scmehatless. attenition than 
t:~hat ight'hLa'e been expected- As mentioned above, attenti'nto the-more 

tradtioal isgreater than',,ia1heries,,,forestry, and wildlife'cmpootie 


in-termsiof~th& balance' between Ph.Ds :'a j
nd M4.sc.s. 

Expenditure on cotton research has been at thde top of the table each­
y~earsS-nce -1960. Expenditure on wh'a~t andil crops research has risen ­

quite sharply, while expeniture on horCcultural research, faba beannnoe.­
included, has rem~ained quite low.~-- ~ 

~d~ia~ livestockRegardings involved ini research in the- for 

- research instf~ittions --~APRA, LVRA, IAP4, FVS -- the most strik ng, 

conlusonto be, drawn. from teavailable 'data is the manpower, dominan 
of veterinary science over anima~l production. Approximately -3/4of,the 
'totalient t inlvi~ed in,,livestock research ar nthe two 
organizations concerned- with~ veterinary science, (LVRA an'FS) Iterms, 
of'number of' doctorates, the ratio of -veterinary~sciec do ortea:-i, 
LVA3 n to-- doctor~ates-in APRA and IAP. is jms5;' 

C. AgriclturlResearch Policy Formulation -

To achieve produc~ion, targets_ as'proposed in the background :document.-' 
of thi 'study .Chapter. I I I Part 1), the Sudan.'ill need to, atrengthen 
its ariclural i' searchicapabi Iit-ies in- he' areas..of-. palicy 
organizaCio'n, and mana'gement. - artcuiarattention wi.lln ed be;'giv 
to' ~nsU~r1g that-, research, palicies' are adequa ty, rienedtoward.-,­
agirce oroe i--ama-a evelopmen. an~ s o et g-oa 

http:areas..of
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In general, program priorities are established in at least four
 
levels of decision making:
 

I. 	at the cabinet/parliament level, where national development goals are
 
decided;
 

2. 	at the level of the ministries concerned, where agricultural sector
 
objectives are spelled out;
 

3. 	at the national research system level, where agricultural research
 
programs are built;
 

4. 	at the level of implementing research institutions, which decide on 
their respect ive researuh activities. 

The 	process ideally repeats itself with one level feeding information
 
to the other sequentially and in both directions until a final decision 
is reached. However, basically there is a dominant top-down flow from 
national authorities to the research system in terms of national policies 
and directions; and a strong bottom--up flow fron the implementary cadres 
to the po!icy makers in terms of which realistic and feasible activities 
can 	contribute towards these national goals. 

The nat io ,o goals are normally spelled out in the development plans 
and 	 ;nnual. goveimnnent budget do:uments. Since, these goals are invariably 
broad, noble, and ambitious, they have not been constraints in program 
priority setting. Similarly, the agricultural sector objectives derived
 
from national dovelopment plans are sufficiently broad to accomodate 
practically every ac:tivity proposed by the research community. Thus , the 
esearch comunity needs mor, Nlear, directive statements in order to 

plan more accurate ly. Mlore. important, the research community organizes 
and 	builds its research agetnda oat on the basis of delveopment goals but 
along commrodities, disciplius, production factors, natural resources, 
and 	 agro-ecological zrones. There is, therefore, a need for a set of 
statements which torm the bridge between development goals and the 
research agenda to establish very clearly the cotnnection between the 
two. This involves thn need for defining priority setting in 
agricultural resar-lh at the iational level. 

The 	priority setting, whic"h has nlellt adding _'iwresearch programs to
 
the 	artnual. wish l ist, should be replaced by reqoited evaluating and rank 
ordering research programs, ei iminoating some and WoJing others. This 
calls for institutionali mechianrisms at C-hu national level to set research 
priorities and111allocate resources to these priorities. A centralized 
authority for sil' a :rmprhensiv, rese/lrchi policy to prioritize research 
at the na tioll l,:vl ld bwe tc ,ess,try. 

The co.n ttl iz;,d alithlir ity fli:tions cotuld be to develop clear 
statetlents of agri-ul] tiral ros;earch object ives, to set broad research 
priorities antd to rationalize rtesearch .resourceallocations, to ensure 
consistency ,t r:search with the agricultur;,l sector objectives and the 
national dev,Iopulmnt and society goal: . This central ized authority 
should view policy ohlaJ Liws through it seL of L 1nsfonnri aLion functions 
to ensure this consistency tind to ensure LhaL ehainges in agiiculturnl 
sector objectives are sequentially transmitted to agriculturll research 
objectives. It atlso mnus1;t not concentrate on the supply side (top-down) 
to the neglect of thet, tdeitamd side (bottom-up). It should operate within 
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the general policy frame to 
develop articulated agricultural development
 
and agricultural research olicies. This will prevent frequent policy

revisions, modifications, aad reversals. 
 It will facilitate the ease and
 
appropriateness of policy revisions 
anu modifications.
 

Additional functions ot the centralized authority would be to approve
national research program and to secure effective coordination and 
implementation of th multidi.sciplinary research required for solving the 
priority problems.
 

D. Agricultura l Research O-rgan iza tion: A Proposed Sudan A&r icu ura I 

Researc i_C9ticii (SARC)
 

Agricultural research in tnu Sudan has already reached a high level
 
of development ard organization. It is 
conducted by several ministries,
various departments, and corpotnrlens (Chapter II, Part III). The 
present situation cal ls for further improvement, in spite of efforts made 
since the crteation of the Agricultural Research Corporation (ARC) and its 
coicil (.lhan gem,..nt Hoard) within the Iinistry of iAgriculture, and the 
establishment of the Nattional Cucm:il for Research (NCR) and its
 
spec ial ized coi i ls.
 

The AR cirries out. ,,luotst all of the applied agricultural research 
in the fie lds of r2p too, :isleries and marine biology, forestry, 
range ar' Id orIns V, ;iIIad w i lIdlife. 

An ialI prol u'ioi in,]looalih rcsetrch is the responsibility of the
 
Auinal Producti i soirch Administ rat ion 
(APRA) and the Laboratory and
 
Veterinary Rsercht 
 Admiistat ion of the, Ninistry of Animal Resources, 
respect ,.,ly.
 

Phe Al'(:orianiz,.os aittalit agricultura l meetings aun research symposia 
on spec[aI izd rusearulh topics, attended by research specialists and
 
represenit Livt:; product ion
oi bodies, and maintains liaison with
 
cimit.i t-ees alHd rouilli I.,il 
 Un,: NCR and universities. These arrangements,
 
however, do not e'c;.;,rily lead to a comprehensive national research
 
program ,,; replilrd t, lil-t developitient targets, as discussed earlier.
 

To ;chi,:ve Ligriiitura I development objectives and development and
 
society goals, Sudai ' ill have Lo strengthen and reorganize its present
 
agriculturil reesearch instiLional franework. Particular emphasis will
 
have to hC p1cud oi ieaursi-rt_.iwhich ill ensure effective research
 
priority setLing 
 and allocatiot of resOutees , better coordination and 
implementation of multidisciplinary reseacih activities to address 
priority i.s in ageiri ltiural W,....,:loliment plius. Policy issues could be
cichieved by improving tcg;iizat-io t aL imi;ttiin, net of agricultural
research. i ' . alIs for inst.itutilo al tciatismis at national level. A 
cetLkraliz d ,authi rity for sit 'itli i conitpreiisive plait to prioritize 
rese:fh t- Lii ltii) o al eveli tld Ic est..alish d in the iorrn of a 
COliIIC i . it)propcse ihate I or thi s ,ouir i i could be the Sudanr 
Agricuilural [ .,:arch Council (SAR(:). Mlii s couicil would be responsible 
to L itii i:-li iti.tt ,d '. itih igrictti t tal, livestock, forestry, and 
nl 1lt~l resoulr('.S .s !II!)I, I 

lhere is teed Lit stLkrIg then te policy, planning, arid coordinating 
futctlons of the NCR, and the proposed SARC aims at achieving better 
planning and coordinat ion, in all sectors of science and technology and 
in agriciLtrual sciences. 

http:orianiz,.os


~RC .could combine function'sand resp ies in resedrchtbi policy: 
or ~ nd~id level'~eof the' 

R o ~ -the -gricultural Resear Co uncil o~ thie NC', h 

Te membership.,of SR woul~d include represeriat'ives. at decision7,
 
making e~1 of, variou pates interested~ in agricultural research-and
 
dievelopment, such as:'Mi'e o~f Agrcutre, Animal'Resources,'
 
Finance and Eco')oi Plnig nu-r n riain product'ion
 

scee;farmers' orgardizat'ions*,bilateral an kgovernment :deeomt
 
projects and companies researchJ institutions -- ARC, APRA, LVRA, NCR;
 
uiniversities; extension; seedl mult i fications units,
 

-The major functions of th rpsdSR ol~e 

2 to clearlyydfinent ionallagri.cultural~resiearch; policy byr developing 

reeac proiis n~rtoaii resear'h resource allocation;
 

toes cnssec fagricultural researchobjectivesLwith the ­
agricultuiral.'sector.objectives,'and' the nationJI dveonnt 

-to 
part2Lcipate~in the devejlopmenL,,of articulated agricultural~§~--

J uvelbpment policy; *
 

- to approv 	 natona research'programs;< 

-,to secure, maximum - oordination of technical, '~economic, and social* 
research inVarious fields''of'agri'culture; ~ ~~-~ 4A 

W aodvise& on. national prioritLLies for postgraduate tCraining in ~­

j-; to proniotebilateralk and :international cooeatv prgam n
 
~ maintain contct it th itr ati lsinii-cmuiyi h
 

felsoagricultural. research. ~­

.>-A tech'nical' .secretiriat could be for~med to 4coordinate implemeIntat3ion,­
~of SARC poice and decisions.~ -~ 

a rserchprgra, mplmeroga, iL, n comniain. idi hs--	 o 

knw-ownadmnaagicuturand;.seadrhip aemfisde carr esto~~1 oLalto 

-~actvtisi an apriaeneriiig a t an adsrcncred ihd. ~ r 

E.1ee migthe~~oResearh Progdthom 

Th lnign poc-iigo agricltura resacis anongotiong, 
- - ' ~nd~manaemeitrknw-how 	 ne~dt carryou all hee 

aigaloinedpropessinvovin r I d--sni 4 

use tY~ -pothenin offreterncsinDng 	 e 

SOptimizing means ai i~fe~re~Dtri he research pram 
is asocatd'th deckisn ovr tim at naL iofalA ins Ltioal 'J' 
operationa'i, 	 andresearcher level~s whiedcsosa~
 

nde~' ~b~ &/~~-,he, vels ar ' 'ISyh~o
t onn 

:oratio, downar and upwar hrugh -t e ,yste
 



Brod ority,4 Ln gand4 _e lhlaoo ei resourQao 

-'arc~y e ~ 5 co~ad c Lura theb ato 

roe natona problem nm~~iia 

-~opratpnt1laning. and1W~ se Pioit ac orsofo, alloatin 

th eeac a cnrbt toin jerio tisadalctn rsuc 

oit oalsavaila snce che otctiad problhems.'cutua 

op~eaetolplennplan; for~ reore, aAcainAs~wI P1 I~
 

Themri rsea .aosetn priritesandas'sein rsouce
 

codtnit~eneits hexobectes an gol fteIgiutra 

r''-~ capabilities ancpct hrsucs_,L, ar uesearch f 
adat ve lus a'pplIied,, o adaptive lsapLed lus basic 

cadas ofecoductingI reserch ore 

~~g ~ amiount and kind of. research~effort~condIucted by internal and exerna~l 
researchers ~ ~ ' 

~ Seve ra1. ac torsvpma, conistraini resource allocation anid kinds of 
.research that the 'rese~rc syte conducts andlimit the flex~iility ini 
resource~use,. h followinjg factors, whichinlde major cons traints, 

Smust be~onsidered: L' K A 

-$Availabi1ity of scientific exetie USuccessful research: depends 
Supon tinriig n xeie~~fadividual> scientists and upon

the teamwork tEhat ' eovswithin d mog eseach Units. For 'both~ ~ 
in~iidud~als and-groups, many years are reqire~d'to reach peak 

1productivity.- ohl nuet viaiiyo sienii 

scenistsand others. should be provided. 

Liiato~ of geography, clima~e, and soil. For valid 'res 1lts,, field­
must be conducted nL problem 'sites and ove r s1I""extend~ed ,perids-
Sresearch 


arefthef problem.. Agrictc ural research requires-suitable 
ph1ysical resorces; some research requires Cos Ly,facil ties and,.­
q ipmenpt that 'are problem-spec ific. 
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Sequentia'lna ture "od research. Of en onephiase aof,research 'Mustibe
 
*mompltedbefore the nextphase can be started. .
 

Cotinuous adaptation ofr biologicai sys'tems., Exampesare, he 

imiprov~ement of crops~ta may introduce e uneaiiis 
Priorities must be irevisei to meet new problems as. thiey arise. 

Sc ie iit balanced With
ific.criteriiAlfor ,-setting priorities'ius~t be 
government policies and with' th'e needs~of~developmentaecies andote 
u~isers of ribsearch.: ,It',is' the ak:bf managehcto2 acieve such ~a 

v~balance so that ,the~ system~ may provide its scie'aist-wit Lor~ng-term
tbiity firm that eees, and'the commitments are 'fachz 

frma~clear that a considerable, amount tofdnfo'rmation 
from~a-rangof~sourcesmust be assembled 'ahd,processed_'opoie 

ev~4~dence relating to sientific, econodmic ad,,social criteria-usedfin.

assssig'pr'brties at 'the national level., This riust be done by af 

$~~I/technical s taff. groti ,iand theloutc6me in~forma tion placed before'the ~ 7 
propo6sed.SARC With'the authority to reach decisions on research,", 

~ ~~prioritie-, and alllbcation'of, resources.,TeSR a poucYS­
oupu quantified pioirities on'rsac~ihrespect to commodities', 

Snatural resources,, production factors,'agro-ecologica1 zones, :etc., 
reflecting tecmati advantagesof agricultural research .to create. 

~'opportunities for national devielop~ment in different sectors.~ 

SSARC should also 'carry the~final responsibility for advising the
 
Goeneti the agriculturalresearch staeyw~thivle
~ national 

41 a seneof how to evolve~ from a-preseny situation.,,ota deirable'future~~ 
situation respondingEto likely trenids with plannedichanges in the size~4 
an'fomo the research service.'
 

bLong-term program planning7K
 

~Tv~ Once prog ram proiteresource allocation adtteiplanning~ 
at th ar evel~are'defined' it 4isVat lea'st a simpo rta nttdnt if 

~~Zprogram4evels. 'First 'the objectives of., research~rogram ~must bej 
clal~tte. hn fltromie~prc to achieving7the'objectives 

-~area conisidered. JFi'nallyifromamong allthe possible aciiis h 
vakVmost cost effective and 'most likely~t'achie the desiredirobiectives are 

sellected. ' ~a1 ~ ~ ~ a a'-a'-~' a 

--- The long-term plan describes the,.kirids of research identified by the4 
-A--- system's6ie'ti7Bts as necessary. to m,eetthe short- and- lbng i~eds ofIu~~ 

6, , ~ agricufture'ainaS presents the minimumnumwb er Iof eerao'acsned 
to-m-et-t-e goals" and' objectives of the national and'1stituion6ala 

~ program plans. The 'res'earch approaches 'arebae on curn cienii 
- knowledge and will, ;change as' kowledge advance or asa the research needs -­

-ofagriculture change. ~ '4a~-~,1-:.-~--. T 

V'' The first step-in the program planning process should abe'ato-establish: 
- -th goal's and along-term research obc es'a aryara~eie
 

-- in- the priority-settig pro6cess b~y'SidRCa AMcoordinator for each~
 
ob'jectiveC'should be ass'igned.~a ~ T
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The second step is to dratt a set Ot drposed courses for action or 
research approaches to achieve tie objectives. This step could be 
implemented at the notao:l I lcove by assign ing experienced national task 
forces, or at the inst itIut, level by th program committees. 

stt), atpprtatch . sletedI tLhird ,ioch is to h assigntcd to a 
scenAtist for furthor ,ha.tvlopmart and identifi:ation of research approach 
elelents. 'hOs who thteci'ctIQS.S whole 

at the national level or in Lht, institate tl n - in turn - cal ist the
 
he .) 0 Iomtany otliar ci:ontists t ,)t , usura!c 1 ouS id-r-tLit i of
 
coinod it ,as, dis;ciplin,.es, ain! pribln arst . iurii c a period of about 
two imoilths, tht . intist:; tald it-,f,.op writteLn iiitc: iil that defines 
the scope antd conttlnts tM t1We approaches. Ito. cl,,ordinator of each 
object[ve shoald1 .o;;ist in organiziing tWe writtt iaLti-ill. Scin tists 
organize each r,!scar h alpptirach lLf e t itoi) ll Ur 111Or(. prOject areas. 
The scicut/sts provide the following inforuation for cact opproach 
alellic lt ;and project ra: 

tsrcrsnt spectr/ill of research 

- the nature of thin prhlWio t, W, solved aind its scientific and
 
agricultural iloll r t ;
 

- state-ot-ttL,-,rt or -rnr-t ic:rir't status amilt 2rMtical research 
needs o(r events iou l tkr prii:prss 

- the kidi; ot rosul t; i'\witud ( reports, germ plasi, models, etc.) and 
length Wt t i, nedd to these results;a producte 

- potential h nr&i!its and imupotrts that can tie expected if the research 
is S,ii,'csc I; 

- probabi'ity i ;uc'esst it achieveinents; and 

- relative: pri')lity o the rlsiarch. 

That iftr a1ion is usd: to help dev"elop aid define the final set of 
rics,, trchapprit,'tjhs, .emlt , and taipp)rtch s anLtI project areas. Thus, 
dtpi ittin i A limiiLttd, ,ind only ttlh tpproiches that are essential to 
it! hinvn, ith, objc 2)t i', tic: - tit. )bjectiv,: ctortdinaetors and 

natioolt task tar it:s or iastitut, pi ,,r-tri cinlitteccs thet develop brief 
Ililarta i'.'! llUL~ii ,.; !oti" tInu.a j 'h"i.Itt )l-ir;iat~c.S a il pp)rtoacl 

I h, llin l , r pproahs at,, tho,,- Lo be selecteod from t e 

originallty pr mid ;rrib.,d areaI that,;,.i ;iat rmar,-;ii'ch s otffer important 
oppo unitis Wr in'rl, ;in4 t,. rtI utivity of agriiulture. A catalog
of pr j,..,t ,,rt-a,' ';L.oul!, 1-, )r is-e. it, re~source, ThietI:!;r projection. 

'Jll ).1: m forp roai~g l,')lli .!: tI~, ) th. r-,oul ce: projection needed use 
in thit: l 4-t:rmn p ' , , hi, it, in turn, wil I "Iuidetlitpreparatiotl of
shuc~t- t,:arm n od ,aln lial wo{r'k plan.-;. lhe lon/g-t~tr111 anld short-Lt.-Ill plans 

will le r,vi .ed, as Appropriat , ti rII ct th, tIa Lt s ientific 
fiu in-gs antd IWot lIt- it 0-,,_ds i triiultlr). 

Shor lv tL'!lli ll nd f,' f. ch p, og railllsh -- l~ '111111aI 

T'hi: stairt - irll ( ' -- yea i-s) and ,1i111a1 research programs are 
determined on th,: his;i s t current str I, faci litI os, and financial 
rsourtes . 

http:it-,f,.op
http:dis;ciplin,.es


r21I 

The, short-term programs are usually made up of a number ofA 
su-rorm orIpoet each with a number of~eperime'nts that may need 
t'o~be carie~d out ithrough several years before reviewing. ±In reit 
thel budgets in Imost countries are formlated on an annual bas1s,and~ 
fulndS~ae al'l-ocated4 a flutatn .aa labity 7hrefnre~theannuxaI- ­
research program is the fest tatemntpossbl~e of th greaeo 
avaeiament adsuistbe carriedout during the year wit.h the 

aalberesources.%j>.1
 

~Annual ,.,seichiprogram ~planning should, be, institutionalized tQ> 
confirm quality and rolevanice, ofresearch trough a-cycli'r procedur~e N 

involving mnaragement and researchers to ensure consistency, with 'institute~ 
-~W<nan national'research lo i -term 'priority, quality, and~rlvn 

irese dc'In this 'context, the annti~rgrnl y esiel'rhmac o the 
o shown the is improveoe in accompanying diagramn,'which proposed t 
reeac programming ,for establishiing, evaluating~periodically, anld 
adjusting research programs, projects adoetin.This cycle is an. 
ongoing process which must- form part of the overall calendar of national~ 
bugtr procedures. 

in the accompanying di,,*ram, interactions among the various ' 

:;2q chronological stages and Aecision mnaking at -the political,, institutional ~ 
1 and professional levels are indicate. 

in ,small research institutions, experiment and study proposals, could 
be stid and approved by the director ofte resear~ch institute and a 

''-' small grouip of the most senior staff. vBut in most institutionsdit is 
vital to have decentralized- review grus rga Committees, to carry>. 

- out th aeu eiwrqie adrpr otemngmn of,.the 
Sinstitute through an Otfice ofl Projects which doc~unrents the outcomie of 

the evaluation~ by program committees. This prioress will ensu're that~ 
research workers who are deeply. informed. on tec ."ical details have­
proposed good-quality experiments and studies. However, asesng h 

. relevance.of proposed experiments and studies is oftex mor~e difficult' ~ 
S than checking on quality when the, obj)ectives of research are to ,solve' 

I~~i9~y productiouiproblems rather than to7 make detailed',progress within~ ­

<.~. .disciplins.- It is, therefore, Ihighly desirable.,for each program 
committee to have multidisciplinary membership',chat reflects the many . 

-. ~Nfacets of practical produc~tivity problems in cmodt inligth 
? socioeconomic~ limitations of tfarin':.system .s.,4II isdesirable that 

rersnaie of concerned groups such as'rdcto chms' 
~development projects, farmiers,~extension,,eedadminisra~iop etc.~ 

.?should b~einvited to participate in program committeenmetings.~ '~ 

S In~order to be reviewed adequatelyI a~rjc prpsl ystbell 
douene by the Office Projects to ,include, for.4ns tanlce':Iof 


&a-brief outline of 't incl ~ 

why, research is neddan khrflciseobtive'sof thereerc, 

thxetdotusa hr efpotntiy:.end'ri results to 

Cos~tetmates, includn reerhadsppr tf ie 

http:relevance.of


a reporting schedule on progress activities and the conclusion of ~t -e 
project. ~ KKKKAKKK~KKK. KKK,~.4' 

-T i prje -dcmnt ~n±tnot -on ly, v4i ab Ie-in -reviewin ir(Ysent
proposs,K it is also thebai .frn usqetplnigo-tf.tm 
and moibrn adealuain of.> ro-4KK . 

Thu~sKtheioffic -pfr'jects.,plays' a~central'and decisiv at4K~h
 
'K ,progressof pgraming by.'driving :the 'cy 'as 'Krwo~e, efrigt~i~% 

K KKstandardizedpeparation' ofKinformlation, andAtn sascetraefr 

and 
asdscie in Diga 1. AKKK 

procedure's~rues nulpormigctceing ah db apoimtl
 

Froedreseacandr8'ess ul 	 olainm dh normallybe approve mtelyi 

re ~ liagut n rmKlthi 	 in a Kyeowok hrerprKJ im.I
 

:,, 	 acyclae qetcalloed ~ito e 	 or~auestioeachs napall thet prooeects	 trserc 

KvKniKK hand or anticipate a too.distant 	 K4	 fuiture. KTherefore, the:KannualK ( 

KK 
 evaluato of work~o the project's wilkeep track oftne statusof 4K 'K, 
444K'4.K.w~activities', 
monitor progress,,and evaluate~newtp.cKsbied ytheKK4441. 
4KKKKKK*K'~ research staff.K KA 4 

4 In the short-term and annual research- programs, .budgeting Kby~ L~ 
--researchers for annual activities 
can be more precise: than for long-termK1K~ 
progra plans. Oprtoscan Se costed and operational budgets and. 

FY4 	 staff time requirements associated withK each~component proposal can alsobe estimated. Individual returns aggregated tofull programnbudgets'KrK~
~.iKKK;'Ksection, station, and institution can~ constitute apowerful maagme~nt~2~
 
K4''> "tool, At each4Klevel K If--the documenta.tion hasbe Kopee poer


the~4KKKK'Koffieo- rjet~wl 
 beerat~
srvdnt'tedrcoprg
~4~K'K*KKKK;leader'.or'.head of department on what 'experiments4 adKtuisKeaheibeKKKK KK 

ofth~ taffK.is involved in~and 
to what 	extent and w.hat the Ktotal-~4K~ K~4KK'."-.resources needed arie likely to be:'~ KK K~K~ " ~44K'"4 

Te piogrambudgeting system will nelp~managers, to assess allocationK~~ 
Kfunds and Kresearch staff time dfrn 

4 
Kof,	 Kt oKKKK4K Kicpie'commodities,
 

--- rsearh~stK~tins~ regions etc. -"It also helps-,maintan a, realistic 4K~44~44 

'444K~ 	 ratio ofopra 'ingII costs to saar;permits, mkin - case for: realistici

S funding;Khelpsiguide the~effectiveA use~ofun by ir
'K'Kci KPbec Ke

44J4444Z1~1.4.4nd4 provides 'abase for monitoring~ph'ysical andA financialpors; 
K 

KK ' 

AK44~KKKThe program- budget ing sy3stemn is a muchK moepoerfultool if'Kthe
 
KK -Kinformatiorn recore imiil,,coded andK'tIepoescoptrzd
 

http:taffK.is
http:usqetplnigo-tf.tm
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Diagram I. 	Principles of the annual programming cycle.
 
A proposal for AaC, APRA, and LVRA.
 

SA 	 F . ..
 
a. Guidelines for research i. Decisions: final decisions 

proposals (within the natio- on the research budget of 
nal and institutional Iorg- each institute and its 
term programs) and details breakdown by heading and 
of provisional budget and expenditure classes 
principal aliccation 
of funds L 

POLITICAL LEVEL 

AN D A1)m INS T R A T 11VTEmI"ITCAL 	 EN 

Managyment of thme Corporat ion Executive board of the ARC-­
or 	Admninistratiol - or Adinistration 
b. 	 Forwarding the guidelines i-.final proposals on 

to ;enior staff, possibly Irjects, operations, and 
with recoenma tions jbudget 

Senior Staf f -(Dliretem>;, Managemeot ot the CorporaLiojn 

ieads1 - or Administrationetc.) 

c. Forwarding to research h. Decision on order of 

workers (as in b.) priority of all research F 

L 
projects and oferations an( 
costs 

Research Workers Office of Projects 
Sd. Proposals:--rojecs and g. Documentation and consoli­

operations in hand or dation of work of PC's: 
intended, stating aims, Initial ordering of 
costs, etc. priorities of research 

. . -. projects and operations,
 
Senior Staff and required budget
 
e. 	 reselection ,fprojects and
 

operations proposed by /
 
research staff 1
 

ro &rLamIlotmiees (Pte )s 


ifEvaua-in oi propos-ais
L j . 
| { ~~i	and setting priorities . . . .... 

within each comnnittee 

[ rcductimo schemes, dhvelo"ment projects, farmers, 
extension, sue.d administration, other public and 
private organizations. 
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E.2 Implementing Research Programs 

Research programs must be determined in relation to the hwnan 
resources likely to be available and to the national funding of research 
support for agricultural development. Once research programs have been
 
determined on the bas is of research priorities, implementing research 
programs involves organization of manpower to carry out the research
 
activities, and provision ot funds and facilities to enable them to 
function efficiently and produce and commonuiicate research results 
effect ively. 

LmntL researcha) Intives in aid at I eItcL ial tf resources 

The three major research ins Li tilI is -- ARC, APRA and VRA -­
receive (;overnmeot funts in tMe chapLu.r:; (ca tugorinis). These are 
chapter I for salarie; and salary-related .NpenditLurns, chapter If for 
operational costs (overl .eadcosts and direct resnei costs), and chapter 
IlI for instituioal development (,'apital investment). The budget 
allocated in 198ti/87 to those threm inStitato n - shown in Table 1. 

Table 1. Governmlent budget for ARC, AIRA, and L.VRA (L986/87)
 

(Million SP ')
 

Sa aries Operation Cai2tal Total 
ARC 1..9581.000 1.000 13.958 
APRA 0.81 0. 357 0.615 1.843 
LVRA 0.980 0.61)0 0.120 1.700 
Total 13.,09 1.957 1.735 17.501 

SP = Sudanese Pounds 

In addition to the block urld from the government, ARC received 
financial support of 11 million SP to lieoperation category from various 
soures within it.sid,.I Sudan.and tMn 

'h, tLotal ,'.rnr .t ii ,_st.hlniL for three insLitntions is 1.7.501 
million SP for 1986/9' (rIaLAat :xchnig. for one US$ is 2.5 SP for 
1986/87, and '.- tot This is approximately 0.83% of theSP 1987/88). 
AGDP in 1u8/7 i.- I_.e exterrnal financial resources are added to the 
total Goverlnmnt - pnti Lure in agricul tural research for the three 
insLituLiol;, h'h, iVLt . lent in agricultiral reno_'arch will be 
approximatly 1. ol AKI . Colpairned wiLh many developing countries, 
this rapreennts Ih,,Ltr than average leve of iivestment in .gricultural 
research, and it is not tar Iromtllthe norm t natiolaI investment in 
agricultural renarh of 1-21 of Lhe AGI)P. Of course, this figure 
(.350) will he hi-zer it w" add research expenditure in the universities 
of Sudan illo .,r(.-r ro:s.earch institutions.ind iillo 


.joyi 
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Allocation by commodity: As mentioned earlier, most of the research 
efforts are in the irrigated sector, and otton conti nues to dominate 

Sudanese agricultural research. lowever, other cMorMmdities arc now 
receiving greater attentioi through external support from within and 
outside the country. Most imuport.an among support resources are funds 
from Sudanese producttion schelles , sugar' ;nd cottono .panins. 'Tlese 
funds are allorated to research operat ions in the irriga tel sector -­
cotton, sugarcane, grondilnnt, sorglghtumii a11d vegetableIs --- lmid funds from 
donors covering research o}urait OS tI"r whoa L, tababaits, sorghum, 
groundnuLts, food technrlogy, and others. 

Among doltiors I i ninelig research lli'aiictis in Sudan (nipter Ill, Part 

II, TAble 12), tLhe tollowin pro{jrts are tle most illl l-or-ant in the 
alLocaiil t- commoodityLo r:.sitcih. 

rT. Wes tern Ret,!ai-aProject isSudan .AgriculturaI . (WiSARP) jointly
 
funded by and i o to tim by
USAIl) Wo~rld ank dovelop rainfed se:ctor 
strenghlting the reslirch base oi sorghum, millet, rangeland, groundlut 

aid faIrmlinlg ,Vs LUlW. 

.l E:xtension ProorctThe Agriiul tirj Kyirch, i and Training (ARETP) is 

funded by the ,orli HInk Lhl GOVi Of tOth Illl lnt Sludal increase crop 

product ion in tnh irriated agricul tural sector through strengthening the 
technical VaepOity and fif i iiCy 01 Agrirul utlal research aod 
ext.ll.iclil l. '11(1 croi ctc {v r :1 i-yearr I r i'i %.'ould strenlgtlleil the 

tL'no oloical' ah1,.,requttired fur high." liroduc{A ion, ruInn subisUctt
 
eXteslilon SV:,tlI, aild ,iip,,id, Lhe ski I Is ai f ield pe irsonnlI .
 

"lh, ARC/ CARlIA joint Ni In,V i i nl iehd IFAD improve!ly Pro <i t. t by to 

fababi proiduc't itiltan0d tht ARC/ I(ARID il Int [rt jwt'l oln wheat funded by
 
OPE(C to ve rity An1(d atdlipt iSImproveid wheAlt t,:ii-Ilogi us; alld many other
 

0J tl rnl -dril !soi-1 :h hllslTlhis ,ippl l ,I ext l :iniimiled i, prlljectS iil valtiges
 

ais w, !I Is; colulI ti ilitS. IL ensures F inliliCilli And L {ihniial support ainid
 
helps s'ietis.s to imipillent thir research operaiitaions. Problems
 

associated with this approach are the tendency for financing research
 
pro jects of lower ranks ini the agriculLiralI dove loilment and research at
 
the siame Liime when higl-rank proj ects ire not receiving enough I inalncial
 
support, tLermlnatl linel o f Iillitiliaf1 Sullplort t0 eXtorlaInlly uiledid Ongoing
 
research pro jects when the objecives have not. been achieved, 1t11d
 

frustration -f si entisis whoi atr,: iot. receiving external fitianicial 

support for l !r reseaich opterations. .stabl ishlirg a national research 

policy will hIverctille Most Of these cInisirarilts. 

!Zat i-o01 ;a rines ti 1([r(yiit nl I ilds : Ini maniay nt i 1 l)liagricult ural 
research sys;tems, thin sailiy c-.o- roaih betwan 60 to 7)7 of the total 
budiget, .o5(lll: ,s"lllt 80,i or m},t(i.ni in :.:lwt.iOpiona] {lses; whil ilreciL 
operat ional c's ti (including, ljlrA1 Lional Anid :::peri iinttll inputs) vary 

betwee~n Il l 17, of the ot,'i hidg,'nt. lhe r-emiii iiig iii I15%, is for 

oiverheal cist.is. Ioi rlti-. a' onliy oft1icment if Lhe bulgt level is 

high ermliugh Lu piJiy glodi ail-irius to thle ri:slrcich stalla (-)0 to 00)/of tile 

iotaIl budget) rnd Lill provide -npoim Tyh ll ;tli t tt/luis i uIll]elqiplloelt 

effic iently, tLO rllili t. relillle exp rliments, andii1to erslure the reqtlired 
mbiliky of the s~iff. 

NA:
 

http:imuport.an
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1
nL ;s at eAChavebeen comparable.,with those f' 
scientists at universities!in'hSudan, and' they are abvslr cl 
the civil sevie -o.aryiusn or'.ddtonhousing allowances 
a nd.-ther. emolumnen ts areprov ide bd&AR4s taff. Howe ve 't h e_ re c e n L 

V'increase df~alaries to uiiversityl<sc entists-calls. for " degree of 

2,1, One of the rnost~ important constraints'IARC has faced duing the last
 
deaeiste lack of adeq'uate operatioiial and capital funds ;'about 1l4% '
 

~f I ARC .,ug A nt ioned earIier,.-ARhas ',be'eh-;fored -;to~
the tot a 

18kfor external funding to carry~out'it'1 rsearch ac~tivities. In."-~
 

~ Y~>'l986/87,'AR61 received 'financial suppor~t for operation and capitljtems~4 
 I 

'~""'oF,,the' ARC' bugt Th~ai ofteslr tmtIte tm"o .h 
bdgei"'has r'eahed to bout:1 Thi raio forAPAand,,LVRki.a14o~ 

about(Tbl 1).hi'rt 1~ .~"" 

The annual contributions from external, sources to~researchexpn Itre.4
'of'ARC has increased from4.6% (verageI of,1975-1977)_to66 7 %i n 098t~~ 

67% (average oE 1979 #to,985),of~total research expenditur#oprgi~ 
~Z~~ ~costs'and capital). The increase during #the-period 1979 1''985-'is
 

atiue to Ithe contribution#of WASRP which began ope'ratingin 19 79. '"'
 

Funding for university research: The bulk of research conducted so, .,­

far by universities in the fields of agriculture and~veterinary science < 

has been linked to the postgraduate studies pro ramn in partial'' 
fulif'illment 'of the M.Sc. degree. In addition, the 1academIic staff have' 
their own research activities and projects which are chosen on a personal1~A 

C1\1interest basis.~
 

Tefunding sources of.the university's researc.h are' University~2 

~~P~Q budgets 'aAdexternal sources'fromn inside and outside ,the'countryr. -Thej{') 
444'. totaliallocation in 1986/187, for-research operational funds'atthe FAUK, "' 'A 

'Thererch' capacity of the univdrsities '-4th 166 Ph.D. scholars,
 
- ''soi1'be drawn into the~national agricultural 'research' programs by
 
AlctoofmoreI reliable care funds 'for'-research-to facilitate #r'
 

~''~"# ollaborative research. workw'ith national 'researh istitutions on
 
'high-priority probl'ems.: ~ '
'' 1 

J:'2'"Flow~ of funds The three research inttton''AC APRA and. LVRA,"#~~
 
~have no problem 'inrece'iving the approvedE'budgets ,fromGovernment;IUt~j
 
APRA and LVRA indicated. a problem of §delays in receiving ,appro ved ,funrI ds
 

~f-4.I ''-from national sources. The three institutions face-inadequate inflationI4 
~~~--~'4 '.-adjustnmentLin the~aninual 1budget- ,K'4~ ~~11 

-. '-~~'>~~ The re~ven'ue 'from ins tituteproducilon Is retailned 1 by.%ARC, while' in 
the" ' - '~oERA and LVRA his ireven1ue is retained by,,the,Treasury and,­

~ i~I £sI jroblem for'the latrdw ntttions ­

b)iMlpower for" agricultulra]. rsri. ch ~~7# 9 

fteutoa' researcehI srnt gUL ~ system depends Ion' 
Lecadre of experienced reerhpersoiinel of appropriate size, --. 

'" disci linariiix, and ecjuiation lev~el.j-'Te research sytmmutb abe­
ef'ct'"~ ' recruit researchers a"nd techniiA, r hem oo 

-'~ 4,I 

# # v-~# 
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career prospects and opportunities for further training, and provide them 
with incentives for achievement as well as a long-term commitment to 

service. 

Distributiton and train ingvi The Sudan has a relatively large, well­
trained cadre of agriultural scientists. The distribution of research 

and support staff in each research institution according to Level of 
qualification of scientists and aissistant scientists, Ph.D., M.Sc., and 
B.Sc. is shown in TablIe 2. 

ARC scienit i ranking, tL examnple, consists oft iv grades. These 
are assistant s itntist (l;.Sr. graduate), scientist (.Sc. or Ph.D. 
graduat,), senior scientist (Q.Sc. or Pi.D. graduate), assistant 
professor (Nl.Vr-. or Ph.D. gradlate ) and res:-arch professor (M.Se. or 
Ph.D. gradonate?. Thus, the di;tributino at scientific staff at ARC is: 
SO assistant sc ientists, 94 scientists, 44 stior sci.ntist, 23 assistant 
professors, and W0 professors. Of those Lat rayv Nh. I.s, about 90% have 
attaine.d their d(egree-s from U.S.A. and CrEaL Britain. About 29% of Ph.D. 
and M.Sc. scient ists ir, at the (Oz i-i Research Station and ARC 
Headqiairturs at W-d >udetani, 5% at the Food Research Center i. Khartoum, 
and III at the Frestry, Iishcrios, and Wildlife Research Centers. Of 
the remaining scientist, about .10Z ar. distributed in other regional and 

t
provinc i ilsta ions dLietl ini, th crop r(:search. However, these are tile[I 


less-experieur_,l n nit they Oeceive I ittlc supervision.scieutists, 

NIor- thaiii 2/3 iii AIRA sieurtil;tS are at Iloadqirters and KukU 
Lahora tor i,!s ill Khartoilm, whiL, t.he re;irm ining scientists ;ire distributed 
thinly along i, tihr,. ,,ttle stations it AtLara, Unrienien, and Ghazala 
( ;a ztt; o l -h ep rmearcth a i t Hilda; arid one dairystation research
 
stat ai r at liktab .
 

About 'ill,a) tth >I.S, . and Ph. 1). s, crnt. ists oI LVRA are at the 
headrti ;i - n }.1K11rtorm. ie reanliit;ig soient ists arrongtia art,distributed 

regional it 'yla, -F.](Th-iit, Se nnrri , andI Kassa Ia.
 

'the ittra it; assors to associate proLessor (readers) to 
assistanrrt prri,:s ;r-s (senior lec-turers aniud lecturers) rre 1:1:6.8 for 
FAUK; I: ,. i:0.8:1.4 for FVS; iid 1:1.hr:4.1 is the08.6 forHFA G; 
average r i" thr SeW IncilLties. 

The jeeitage idistributions of qual it ications and years of 
experience awiong s;inetists of ARC, APRA, LVRA, IVS, FAUK, and FASUG are 
shown in Tablei. 

Conditions at service: Salaries of rearth-,rs at ARC have been 
conparbhl, with thtose of the icaditmi starf of utiiver.inkits, and they are 
above salary s-dlus in tire c.ivil smrvhi,.. hons ing arid housinrg al lowances 
Ire providtd to ARC staft . (,c'mt ly, salari-s of ; ihtmic staf ,at tile 
ioniversities hive t-:i i lcr ast:d t ia I,.vel ot IO0A boitve Lhost? of th 

researchers of 0qmii1 mxperiieiioi at ttie ARW. 

it! income prit i be in,lit-- tlit thos,: holdilag B.Sc. tegree ea'lrll 
Iess il olle, atn ii titml:rt t mi t;IL avyrs.it c,'ith the organilizo t on 

or prorf'o.ed with highier tducation. lhose rm.searohirs holding the 1.Sc. 
degree tend to have morre lorgevity wi.t; the organizattio n arid ultiuately 
earn sl ightly less than those researchers holding the Ph.D. (Annex: Part 
rv).
 

http:prorf'o.ed
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Table .2: Sudan Agricultural Research Human Resources - 1987 

PhD uSc BSc Post 

Graduate 
Total 

Scientists 
Technical 

Stpport 
Administrative 

Support 
Other Total 

Agricultural Research Corporation 

College of Agricultural Studies 
Khartoum Polytechnic 

Abu Haraz College of Agriculture 

Abu Naana College of Agriculture 

Economic and Social Research Council 

Agricultiral Research Council 

125 

14 

I 

3 

7 

4 

66 

30 

16 

18 

8 

2 

49 

3 

6 

-

1 

4 

31 

7 

3 

3 

5 

-

27. 

59 

26 

24 

21 

10 

548 

36 

13 

5 

1 

-

302 

61 

Il 

1 

7 

6 

3109 

323 

110 

150 

-

-

4Q30 

479 

160 

180 

29 

16 

Animal Production ResearchAdministration 

Institute of Animal Production 

Faculty of Veterinary, Science 

Veterinary Research Administration 

11 

11 

47 

45 

18 

2 

7 

39 

17 

2 

17 

43 

4 

6 

-

24 

50 

21 

71 

151 

48 

10 

78 

165 

27 

8 

19 

18 

457 

27 

120 

192 

582 

66 

238 

526 K) 

Faculty of Agriculture
University of Khartoum 60 1 34 - 95 42 28 147 312 

o 

Departm.nt of Agricultural 
Engineering, Universityof Khartoum 1 1 3 4 9 1 1 - 11 

Faculty of AgricultureUniversity of Gezira 48 7 5 7 67 27 8 170 272 

Total 377 215 189 94 875" 974 497 4805 7151 

There are also 8 expatriate scientists
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Table 3. Percentage distributions of qualifications and years of
 
experience among scientists of mah'r research institutions and
 

Faculties of Agricultirc and Veterinary
 

_ 

Institution Ph.D.M.Sc. R.Sc. 0-2 3-5 6-10 11-15 + 15
 

Q-a1ific"itto! sResearch Experience (years ) 

ARC 52.1 27.5 20.4 14.5 8.5 12.5 19.5 45.0
 

APRA 23.9 39.1 37.0 32.6 17.4 21./ 15.2 13.0
 

LVRA 35.4 30.7 33.9 0.0 11.0 33.1 23.6 32.3
 

FVS 66.2 9.9 23.9 9.5 23.5 7.4 27.9 31.7
 

FAUK 63.2 1.0 35.8 18.0 16.8 33.7 20.0 11.5
 

FASUG* 80.0 I1.7 8.3 n.a. n.a. n.a. n.a, n.a. 

* operating since 1978. 

The ratio of Lechnical support staff to scientists is appropriate for 
ARC (2.3:1). In other institutions, it is approximately 1:0 in APRA, 
LVRA and FVS, and 0.4:1 in FAUK and FASUG. It is obvious that this ratio 
is low in the universities because most research is carried out by MSc 
students. 

The percentage riistributions of qualifications and years of 
experience among technical support start of ARC and APRA are shown in 
Table 4. 

Its is obvious from Tables 3 and 4 that research and technical
 
support staff of ARC of more than 15 years experience consist of about
 
half to 2/3, respectively, of the total technical staff.
 

http:Ph.D.M.Sc
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Table 4. Percentage distributions of qualifications and years of
 
experience among technical support staff of ARC and APRA.
 

_Qualifications Research experience (years) 
Institution Diploma Non-diploma 0-2 1-5 6-10 1I-15 + 15 

ARC 43.7 56.3 8.5 8.2 12.6 8.4 62.3
 

APRA 56.2 43.8 4.2 33.3 35.4 - 27.1 

The percentage annual growth rates of research and technical support
 
staff of ARC, APRA and LVRA during two periods, 1975-80 and 1980-87, are
 
shown in Table 5.
 

Table 5. Annual growth rates (%) of research and technical support 

staff of ARC, APRA, and LVRA, 1975-80 and 1980-87. 

1975 - 1990 1980 - 1987
 

Instit. Ph.D. iM.Sc. B.Sc. All Techn. Ph.D. M.Sc. B.Sc. All Techn. 

ARC 19.2 37.6 2.7 20.0 5.2 1.7 0.0 19.3 3.0 1.6 

APRA 35.0 2.8 -7.8 1.1 4.4 0.0 1.8 7.8 3.0 1.3 

LVRA 11.8 15.0 4.2 9.3 16.6 9.5 1.6 -1.7 2.2 8.3 

Average 22.0 18.5 -0.3 10.1 8.7 3.7 1.1 8.5 2.7 3.7 

In general, there has been a sharp reduction in the annual growth 
rates of research and technical staff in the eighties. Ph.D. recruitment 
was very high in the first period ([975-80), 22% annual growth rate, and 
decreased to 3.7% in the second period (1980-87); while B.Sc. recruitment 
has increased sharply in the second period for ARC and APRA. 
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Research institutions in che Sudan are facing difficlties with 
regard to maintaining an adequate supply of scientists. Scientisls tend
 
to leave the research institutions, either by resigning or on secondment, 
to other better-paid institutions in the neighboring countries of the 
Arabian Peninsula or to intorn,-tional and regiozaul organizations. This 
tendency has recently beer increased due to the high rise in cost of 
living. The high difference in scientists' salaries is difficult to 
eliminat.e in thc, foreseeable future. 

In attempting to counteract excessive rates of staff turaover an to 
maintain high morale among research staff, research institutions should 
develop good incentive structures. Thus, career plans for Sudanese 
research staff are needed to predict staff problems and encounter them 
over the years to come. 

Manpower plans: Manpower planning is concerned with the assessment
 
and provisio. of the types and amounts of skills required for the
 
attainment of predetermined tasks over a specified time period in a
 
cost-effective manner. This planning process is concerned with the
 
required and avail able tmnaz resources.
 

Once research program decisions are made on a long-term basis, each
 
researc. int itution can project staff needs and plan for staff degrees
 
and in-service training.
 

Regarding the shorL-term and annual work progt am, only the research 
institution is in a position to make a realistic assessment of current 
staff quaJlifications, allocation of staff to activities, and the 
potential tor short-term growth through recruitment and those obtaining 
their postgraduate degrees from the Sudan and abroad. 

Efficient human- resource planning, long-term and short-term, must
 
have comprch.nsive and up-tLo-daLte information on all key aspects of the
 
utilization of human resources. This has been dealt with earlier in the
 
program (dutermination.
 

When requested to describe the nature of training that was required 
to achieve career ohjiwctiVes, most of the requests were for PhD training; 
and most of the requests were for ouL-of-country long-term training 
(Chapter III, Part IV). 

With regard to staff development, each resea rch institution should 
respond to the real ieds of its research progrm. C'onsiderable emphasis" 
should be pl aced on in-service and formal Lraining for researchers and 
other technical support staff ins ide and outs ide. the SuanU. Univer;ities 
already have M.Sc. tra izning programs. For ezipl, 5, M.Sc. theses were 
produced at FASU; durinlg 1980-1)87, MI w~hichi 27 wen! in plant protection, 
23 in plant crops, 2 in forestry and 1 o,,h in soils, agriculLuraI 
economics, and livestock. Thu >t. Sc. progrnis, Onevcwr should be 
screnghtened and i which is requtir,. to fulfill the M.Sc.thes ;isresearch 
degree ssholuId h. rlated I t i ll pzoblenms ii ;,gr i,.ulti re in the Sudan. 

Plazi ng de.ve I opileoit of huizizanzz shzouzlld organizedazit! Iesolirces be a 
national and institutional Ilevels ta duea with reviewing future research 
program needs, organizing inz-service traininzg, icluding research 
mannagemeznt train ing, assistinzg local educat iUza iznstitutions to meet 
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rpsearch institution staff needs, and seeking fellowships for non-degree 
and postgraduate degrees in the country and abroad in relation to the 
needs of long-term research programs. 

c) Facilities 

The availability and maintenance of physical resources to conduct
 
laboratory and fleid experiments and studies is a sine qua non for
 
agricultural resuarch. Development of good physical resources is an
 
extremely coriple:x process. The consistency and quality of physical
 
resources has a great influence on the quality of research output.
 

Fie1d and l abaritory: Availability and condition of research physical 
resources in the Sudan vary frorm one institution to anonther. The results 
of the questionnaires for physical resource., mainly equipment and 
library conditions, are summarize d in Table 6. 

Table 6. Infrastructure conditions of major research and 
university institutions. 

Institution No. Total Laboratory ,Maintenance Library 
of Land equipment of 

stations (ha) availibilty equipment 
& condition 

ARC 19 3947 very poor absent very poor 

APRA 5 600 poor absent very poor
 

LVRA 5 309 good poor poor
 

FAUK - - good poor good
 

FASUG 1 00 good poor good
 

FVS - - good very poor poor 

It shows that labora tory aqui pment availability and condition are 
poor to very poor in ARE and APRA; and good in the Faculties of 
AgricutLure and Veterinary, and ILVRA. LVRA is engaged in vaccine 
production and veterinary research. (;ood laboratory equipment is a 
prere.,quisite for piriu~ing valid vaccines. fiowevor, maintenance of 
equipment is po r to absenL in all institutions. 

Re;:a izing the imo)rLtarncu of the physical resources problem, ARC, with 
hi p I.-rml donors, imp] tsl t en:d a progrim of rehabil it;.Lio of research 
stat ions. E<aples of this program are: Lhe WSARP, in which three 
"esarnch stations in este.rn Sudan ha'.'e- been rehab ilitated; ARETP p)roject 
is inivolvwd ii, th: rehabilitation of six research stations in the 
irrigat.d subsc;or; rehabilitation projects of Northern region financed 
by I AD will establ ish a new researcr station at l)onkola alid relab iitate 
lUeba Research Station; and rehabilitation of Gezira Research Station 
and Kenana Research Station, sponsored and financed by AFESD. 
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Other joint research projects have physical resource development 
components, such as the FAO/Netherlands Government Project on IPM; IAEA 
Project to strengthen pesticide and soil laboratories at ARC; Fababean 
Nile Valley Project sponsored by lHAD and ICARDA, whici also provides 
field and laboratory equipment concernig hibab.an research; a project 
financed by OPEC proviioes fi,. d and laboratory equipment for wheat 
research; a potato farming development project, sponsored by CII)A and 
CIP, provides equipment for potato research. 

L.ibrary and doculmenttion: Table 6 shows th;,t libraries ar, in poor 
to very poor condition in the research inSt itut :. -- ARC, APRA, and 
LVRA -- and in [ASUG and IFVS. Tt',. .AUF tibrary i!; in good condition. 

The Sudan is participat ing 5n AGRIS/ICARIS through a l iaison at ARC. 

There are attempts to Iva:lop A documletation e'ntr for agricultural 
research at ARC. 

Faciit.Ly olani:,: In making decisions about the type and nunber of 
research stat ions, Sililor_ servives, anlidd.quipihnt., a fudamental 
consideration is ststainability, over tima, from ntmional resources. 

Buildings, land, equipment, and oLthur components of staion physical 
resources will deteriorate and eventu ally become non-functional without 
strategies for developing and use of buildings and land, maintenance and 
repairs, dev.eloping equipment, supplies and purchasing, developing 
physical resources personnel, aill ceot,'l-iizing some services at national, 
institutional, and research station levels. These strategies will be 
considered whil , dleveloping long-term plans for physical resources at 
inStitute. an10d tat ionl1l levels. 

At the nattiona1l l+.e I , the p:'oposed SARC would tLake tie
 
respolnisi it y tor sett ing pol icies for planinog site development,
 
Inilte.ianr, iid lpa i , supp1 es dlnd purc'hasin g, a1n1d plysical resolrces
 

person11u.1l .
 

Sharing .,n, :ee trllizin som fa ilities, wtire possible, should be 
adopted to ([.:-:iic the use a! physacal re'sources. To (1o so, the 
exis tiig physical resourrefs should bte illvelltoried to promote 
inter-insti tt Val , iate-d.parnelttal and iWter-staition use of such 
resources, make a.:essibl"e and 1' ilitate the use of sophisticated and 
expensive.equpiment antd ;'tudy L: teas ibil Ky of central izing 5me 
facilities ,and services it naLt )ial (ti(d instiLtute levels. 

Centra I tcilitins ald servie:es It Lhe 1 tional level could include 
ai n an1)ddocumentall ltnt(r, including a library,IllfOrlmttiOn tltion central 
publicIation and nll!ormatiinill conput.r an(ld statistics, and conference 
facilities; maintltenlance ;11l rtpa ir At sient ific instruilents and 
sophisticated equipment; an11d celtra[ lalbtoattries ieedeti for research 
stations; and public coe:rns, .s;uch is land clnservativn and resources, 
soil testing and tlass ifcation, tsticidw regulations and testing, nest 
and disease suiv.ys and itldtificLtion, museum collections, seed bank, 
m,.eteorology survives, elect:tron1 icroscope, hydrology 0a(d water supply, 
aind topogr-apiy. At the station It.vt:l, central facilities and services 
could include central stores; supplies ldpurchaslg; maintenrance and 
repair; farm operations; routine analytical laboratories; library; 
comlmInicatiot services; and ((xpellsive and sophisticated equipment. 

http:person11u.1l
http:Faciit.Ly
http:hibab.an


- 34 -

Regarding site development and use at the station level, a station 
site planning and development corruittee should be formed. Field 
scientists should be represernted in this comin ittee to ensure that field 
research, the primary purpose of the station, is carried out properly. 

In developing a strategy for nf:inLtl~alnce and repair, steps to be
 
considered are to est imate the capacity of theilst itite 's services 
 to
 
meet maiitenanca ds, current ard future needs of
Mut, to *:stimate the 

supplies of spare parts lnd spac ialI i, ipment (for the maintelanice and
 
repair services), ald ti lvenp physicial resource inveatorieS.
 

nltr i tiiL 

establi.htd to suppo c A : ,:i .ds I ar" ti a arad repair of the
 

A c t l ,a .rv :, i1 ,a ch ot lhe: re ;a rch institute: should be 
Lha. Lana;i 

I ,nry ,1' iW tiute. is perhapsfa rm aid r .aboa ij Ii :n. a:. .",wrht It 

desirablie Lo , t,1 itih a natiionil satvic, 5 ulit fto r1iiiteriaiie anld
 
repair ft .:xp'iis i .,. ,i.:ii tit iic i t riiiiieh
t.r. lati riterrance siould be
 
programned into a long-term plan, wi'iti t iianciaI provisions as a high
 
priority. This plani ahiulid 1,a i asad in iriOrlnat iOn provided by opecators 
andl -, t iest. 

Equipnit in usa liy t, jar ,est i:api tal investment in a research 
institute., excluiding bLildinig and land. This includes laboratory, field, 
office, utility, am wrksiop oquipriet; all of which must be correctly 
selected, properly used, and adequately rrintaied in order for research 
to achieve it; objectiv s. Standrdizat-ion of equipunt withi theA 
research iristitte, wherever possible, will redulce the var;,ty of spare 
parts, lessen Cie inventory and minimize the requirements for additional 
training ofr the opier:ationial and ser-vice staff. 

Typical prohl,misn; hi::iri the suppijly and purilasing system, for 
instance, ire t it, i f tir,.,ign e:'hige or Iiiraries to continue 
subsicriptios to Ai",Mtit ic joura ls and supply up-to-date books; import 
poticies arid lack A tireign exuharnge freventt eseaurch insti tutes from 
importing th, reqni r,:d eiqiuipenrit aid expandabl, supplies, e.g. lahoratory 
lhu im al s rd1 i swar,, ,ii the lengthy addministra ive procedures
 

involved in as;uring ivailability of suppl ies and iraterials at the right
 
time ai. the researih jstitutes.
 

To ensure availabi ity and quick supply the research institute should 
ho.ve a central supplies and astores Unit which stoc:s a variety of spare 
parts, expendible ites, and even limitil stocks of fie'd equipment. To 
avoid tunning out of supplies, this unit must naintain an inventory 
control based on the needs of researihers urr support staff. Emergency 
purchases ire thus limited to materials rarely used by the institute. 

The presence io mary re.ieirch institutions ii agriculture in Sudan, 
a maintaining 

systems point to a need Ior ,:rnidrations of systems based on modern 
technology. Thus, an agricultural IIbrary ard documentation system at 
the national wlevelwould be usLablished to assure that ioformation will 
be provided to ree;atrchers ir time and serve the whole research conrllunity 
eff iciently. This irolio.sed celte2r will also serve as , comunication 
center to take ull advantage of data hals aid irformation 
comrmunications letwork.; that already exist. 

and the rapidly itcr:;,sig ii.;t ref traditional documentation 
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A plan for training and development of physical resources personnel 
should be developed. Farm managers, operators of physical plant 
services, purchase and supply staff, field and laboratory technicians, 
and maintenance and repair staff should receive skills development 
training. Their role in successful research is important. For instance, 
it must be recognized that skilled farm operators, frow inr n oagers to 
the general labor level, are as vital a part of the research team as the 
scientists themselves. It would appear that the best approach would be 
some on-the-job training, further education, and aftr rwar ds advanced 
on-the-job training if needed. Thus, the research institte couLd 
suitably enhance career opportuniti.s for the physical resource operators 
as well as for other support staff. The training process should be a 
continuous one in order to ensur, availalility of qunlified physical 
resources operators. 

d) Linkages with the te:hnology transfe r sys toi anld Use rs 

ih research system is succisslul if tie knowldge it rproduces can be 
translated into improved technologies which tarmers are willing and able 
to adopt. This process depends on effuctive interaction between the 
research system -- the technology-genera tinrg system -- and extension 
services, dove lopeniot agenicies, and farmers -- the techilogy-,,-ing 
sys tem. 

Redui:ng the technology transfr gap between the technology 
generatinig and q:in;in; systems invnIver creating Iorinal instititional 
mechanisms for linking the two systems for getting resuarch resul's to 
farmers to t,, ilitate their adoption of new technology, to give them more 
production opt ions, and to stLimul ato. angricultural developmnt. 

[II Sudani there is nio unif ied nationa-il extenrioni scrvic(e. Separate 
extension prograiris are 'iducted by each public ,gricUIii .r I production 
corporatioLrn, by each ahriniinstrrt.ive region, iy each algniitlural and 
rural leveIopment-t,:t.,prit and by e;rch private and ]multi-l ateral 
agricultiuril compamlny (( rrptr Ii . lorci II, I'abtl ii. 13). 

FirsL, ill tlre irrigtend agiruiri u ral production corporations, 
extetnsior:r wurk is irnlrr llunnitd by the field inrspectoratLe of each 
corporation, where insperctors a re iore experiericed, particularly with 
cotton production, arnd they are heavily loaded with administirtive work 
and have little tinie for ain effective Ox telsion role. Thus. each 
production corporation has established a extension unit, li addition to 
its inspectorate service, to imrprove technlogy transfer to its farmers. 

Second, in the traditional rainfed and irrigottLd areas, extension 
operations were until a few years ago the rsponiblity of the National 
Agriculttr l Ext,ension Adminisris tint (NAEA) . Sinice Lire decision in 1.981 
to rergionalize. agOricuiiltural services, however, thiis roeponsibili ty has 
gradually been passed tit the Regional Agri(ultural Fxtei. sior Unit (RAEU) 
in each aimiiistiLraLive region. S ince rog iOral izntionn, there has been no 
clear definition n! NAEA's role vis-a-vis either production corporations 
or RAEL. lhe NAEA riile is nouw largel.y t:ot i .d to providing advice and 
support toLthse tog ional ,xtrtsion inits. It pirepres extension 
materinlls t tfor PAEL. aid tor agric"irlItrurnl Iproduction corporratiors,Me tire 
writes radio and televisiaro extension programs, runs Lraining courses for 
regieral exLensioniskte as well as occasional courses for fr rmers, and 
coordinto. air "AO-sponsotred program of irrigated ferttlizer trials and 
demonstrat ions. 
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Third, the agricultural and rural development projects 
-- BNIARDA,
 
JMRDP, NMRDP, WSDP, private and multi-lateral companies, and sugar
 
companies, all have their own demonstration trials and develop technology
 
packages for their farming enterprise.
 

The Agricltural searh, Extension, aid Fraining Project (ARETP), 
during its life, 1986 to 1992, will upgria, the skills of the field 
inspectorate aid o.stablis pro.l,,cic:cc i xnten.s;ion services (T and V) in 
agricultural pIlducliou corporaltions, ,acid will strengthen NAEA to enable 
it to provide support to ill p rmAc tion, corurpritolns of the irrigated
 
sector. ARETP is spI porticg i,'tiviticcs to improve the ARC research
 
linkages with :xtelnsion in tic. prnDic tii corporations. 

Ther: in grow j4 reallizat ion a ttf f th.oici ARC t h LLce link ijetwein 
ARC and th,: :xt_,n,icc c rvic,: shioild , ;trcngth:ued to imlprove theilh 
effectivnceiss ot ARC in rea[ching thi: ftrmers, needs. [his apiproach calls 
for joint p uci hg aid >xtcuLit n o oil adipcLiv,e t) ensuren-farm res.circil 
links intwuu t-nnhlogy--gtn tr/cihg research and ftaiciers' nieedis. Each 
research stiLaion, thrci crc, woiuld des;ign its on-taciii research along the 
main concept linking ep<erimen t ;itctio .i rcni - eo with research on
 
farmers' fi" ds . Ccici.:qul.-itlv , "ai .totionn, with extension, Should
 
gather rel vaInt physlci l, igriicultural , ald ,'nO ll i(' iliforicilt ion about 
the arei iln wh ii: it is i Nl-tdi , nci! yV,: pra:seiit prc ucti mu systems
 
prevailing 
in tc, raea to ideitify production problecms, acul involve the
 
extension W
n: , ( Licoi- riiccc: : e lnccccc.ct it thethii : ii ,!i cilgtfciles 

lindd,.- ; <l , , , : . ,~ i b, ,w ! , ln > ,g ,./
 

isTo ,cc!t ,.I rccc , cc I.: eli:airni ,caip sreworth tncntionin1.g.
 
T"c e, arcc '1 -l pi ot for
Lli': ct )d pr jeict verification and adoption of
 
improved whit, tnduction i.cciillcgy ic farii-rs' fields in the
c Sudan, and 
the 1ARIicA/NI";D i clcic- cc Nile Vclley Pruj.,cL. fIn both projects, trials 
itre coijlcic ted it. cci " cc-cccii - i, rcncaecirciicc"-iiligec. , aid Oiln-ilrl yie ld 
Vou ificcLc ion lI: ,!>. This ) ci Itl be to 
ci clil i en: to c . pa r Li cc it 0 ic i 

a poi c licc i expanded other 

i I/r-i in oi I rt i es Fceiiled with
 
ttechnoI vy f il i calndtcL ui;t ar.
 

With ti e ,::-:U. [cii c- p."cec nt i,f cctIccc, ti [crelic L tc[ccJi imiproved 
seeds and mkinkccig themiiavti.iia la tI) the: [farmlrs is far below icued. Tie 
National Sed Aiminiitit . icn is inicdeleiucit-ly equippced to pryide tue 
required improved seud tcc the fiirimer. The need for developing a seed 
policy and progrim inc the Sudan, ticerefore, iq crucial to ensure that
tecchnology generai tion aid tranccsfrf _ufforts hcve achieved their objectives. 

F". SullicciilcV of irc cs,,i 

Agriciultural -sc-civ cc ini cdili pliys ci key lediiership role in 
developing andci ilcitg it he tetiaIoligy rquited to ileet the needs of 

-Ivc: It 
with aigricultral c"cscccrnic systenmcc 

agr incn ttll-ilu lapcicit, hics naciicly strenigths coccd colinpares favorably 
in Iaciy ihcevelIping counitc-rics. 

To aci? ievO pc cI c tL[oi tLr#,,tcL., asc ;tcted in Pri-t I of the Accncex, tihe 
Sudai will nued to s trecgltic it.; present icg cicuiLtil l re o arec-ch 
capabilities in planning anlldilcuplt Lc iiig systecic-bt-iIdiig stritegies in 
the fields of agricl turail resecarch policy, organization, and iinagenent. 

\ .c 

http:lnccccc.ct
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Agricultural research policyformulation 

At the national level, particular attention will need to be given to
 
ensuring that research policies are adequately oriented toward
 
agricultural sector objectives and overall development and society's 
goals. The required research policies determine how many and what kind
 

.
of resources are availab le to the Sudan agricultural research system, how 
they are allocated, and how research priorities conform to the 
agricultural sector objectives. A centralized authority to formulate 
such a comprehunsive national research policy would be necessary. 

research A proposed 

Research Counc iO (SAR_
 
Aicutura 1... organization: Sodan Agricul-_tural 

In spite of efforts idu siLn. the crudLion of ARC and its Council
 
(Management Board) and the ,Stab lishment of NCR and its specialized
 
councils( one of them covurs agricnALtural reseacch), the present
 
situation is not .atistartorv for sCtting up a comprehensive national
 
research program its r qini r':d for uetL ing dev eIopmtct targets.
 

Researh policy is; i. couild he achieved by improving organization 
and marigement of agricul urdl rusuarch. This cal Is for institutional 
mechanisms at th iational 1,...vel to base agricultural research on sound 
economic considerationts. :c,,tral ized authority to prioritize research 
a: tte national level should b. estab! ished in the ftrrm of a council. A 
proposed iam for this couic I coalld e "Sudan Agrictltural Research 
Council (SARM"I". Thi cauncil will be responibhe to the ministries 
concerned with aLrii lture, I ivestock, fose.try, and natinaIl resources 
deve lopment.
 

This propos,.ed counciI could combin functions and responsibilities in 
agricultural research pol icy formuaition aid research coordination at the 
(nat ional ) v, Qthe ARE Cotrcil and the Agricul tural Researchit present 

Counil of the NCR.
 

Determiini,.rg thyt reseat h'hp rodrit 

The plaiing aitd programming of agricultural research should be an 
ongoing proce:s aid should be goal oriented. It is associated with 
decisions, over time, at national, institutional, operational, and 
researchter evel. 

a) Broad priority settLLg and resource allocation at the national level 

At prtselL tHlai is ie nt iLtiiona fortm at which national research 
priorities c:tt he dev,.,!ip tld, itid coordi nationii between various research 
illsLtitu io tsi poor. 

Thetre i; etdtuf i a onsider,-ill. atoInI t of itnformtiation from a range 
of souiirei s At i li tutL; t . itSwbhli I d nitid processed Lo provide evidence 
relating to stc iii LI it:, uttimtii ' inid s ci l criter i a Lio lie used ill 
,ssessing reset irch priorities ,I th nationl level . This must le done 
by a technical st;ill grtiiio , aid the ttiLti'Olwt iritOriiat-iOn placed before 
SARC, which tas tte" authority to roach decisions on rescarch priorities 
nd allocation of resources. SARC, Hturefore, can produce as an output, 

http:Determiini,.rg
http:propos,.ed
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quantified priorities on research with respect to commodities, natural 
resources, production factors, agro-ecological zones, etc., reflecting 
the comparative advantages of agriciitura[ research to create 
opportunities for national development in different agricultural sectors. 

b ) Long-term program planning 

Once program priorities, rusourc. allocation, and strategic planning 
at the macro level are definead, it is PL Ic-,st as important to identify 
long-term priorities tar research act v*ties at tWolla, institute, and 
program levels. First the ulctiwv.i; of a research program must be 
clearLy stated. Then, .lternatie approaches f( - achieving the 
objectives arc considere~d. Finally, from among all. the possible 
activities, the most cost efifective and most likely to achieve tire 
desired objectives are selected. 

The first stop in the program plan,-ing process i ; establishing the
 
goals and long-term research objectives. These are a1ready decided in
 
the priority-settLrig process by SARC. A coordinator for each research
 
objectiye should he assigned to coordinate tre proposed courses for
 
action or resarch approacles for achieving the objective.
 

The second stop is to raft a set of proposeid research approaches at 
the notioarl lv:V:l by assigninlg e:.:perienced national task forces, or at 
the inst ut, o v ! by th,: program 2 tt11tac10n1 s. 

In lh,: third atpp,,rroachp:,li is to b.! assigned to a selected 
sc l t ist tar t rth,: d -v- lolplent and idnt iti:ation of research approach 
elements. Thos- so' Lst sto who reprosynLt Lhe while spa: trurr of research 
at the natioral Ievl or in the institute tilhen - in trrn - enlist the 
help of many other soint ists to ensure full coosideration of 
comuriodities, disciplines,, an problem a~rmas. During a period of about
 
two mnrth.s, the scientists could develop written material that defines
 
element and proj"t rontnts of the approach. The coordinator of each
 
objective should assist in orgarizing the writtolr material.
 

o ) Short-t rn 011( anlrria researchi pr(ogralls 

An annia programiing cycle is proposedl to confirm quality and 
referi(:e of research and improve research progranming for establishing, 
evaluati og pe.r iod ical ly, and adjust ing research programs, projects, and 
operations. 

It is proposed that each major research irstitution, e.g. ARC, APRA, 
LVRA, should have decentralized review groups and programn committees, to 
carry out the c:areful review required and report to tile management of the 
institution throrgh an off i:: of pro jlts which docurrents the outcome of 
the evaluation by prograim volnmites. Program cotmittees should work in 
collaboration with )roduntion schemes, devel0iolent projects, farmers, 
extension, sed administratlion, an( other public ar private groups. 

It is proposed that in e:ach institution, a program budgeting system 
should be established to help in assessing allocation of funds and 
rese:arch stoaff time to diffiret disciplines, comlmodities, research 
stations, etc., to help maintain a realistic ratio of operating costs to 
salary, and to provide a base for monitoring physiNa and financial 
progress. 
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[mplementingrre, earch programs 

Once researce" programs have been determined on the basis of research 
priorities, impl ,,iting research programs involves organization of human 
resources to carry out the research activities, and provision of funds 
and facilities to enable them to function effectively and produce and 
corrlulunicate resecr rosults effectively. 

a ) InvestIUetnt iii it r rr'ih aniid it] I oct io tl o L sources 

Establishing a natLionaI research policy and developing long-term 
will ii prioritiesresearch progralI hlp tO mainta in resarcarh and to 

provide a framework for allocaLiiig inenciai resources from Government 
aid doolor sinirces ind using them ii I.,of efect.ively. 

The ratio of salaries to operational funds should be efricient for 
paying good sWa iWas to the research staft (50 to 60% of the total 
research institute budget) and for proi dirg operatioral funds for using 
equipment ff icie ly, for conductir; reliable experilents, and for 
ensuring thn :-.:iiiedo iliti j y af the staff. 

b) Ylai li rwe"i ,,! rgricil tut'If researi+ 

The r . ,. -i y; 'at I lllila t I)t iille to ot ftectjvely recruit researchers
 
arild tee j Lht 'hm,,ood r pev s opportunities for
iii t-iy tre-r ()lu; ti[ and 

further tLraii , A,' ld [JI .'jd the wit h iuic itives f r; achiuveilne t.
 

"In " , - cr-l !it tilllit to S;--i'v Anid to counIi eirclCt excessive 
rates of i; t. i tiL h l e research staff,moraii allig 


research .ii.tjtLi ill tlii- SIiual l st level i! ood incerntive
 
sL ruc 'tures, i nc 1 i

1 
ii ,A , i In t L II res a r h i tlf f to predict statf
 

proilell: Ilii alluOIiLlt"r " p. l i o 'Oii IlS oVer t ie Ve irs ti c llle.
 

Plaillin ,d ., ,i ,',r] iliclit iitiiof,orl resarlic':,; shouilld be organized at 
t .he-nat iju ,l I id isL.tiu iont IIiiiule Is to deal with lirture research 
program iia.-s, organiizing in-service traiing, incl ding research 
rninrihrgemra.t Lia iliiIll;, aiil sekt king feIllowships for non-degree and 
postgralduiaLto triiiing i tilt! Sida;iir ;i road. 

c) lacilities 

Buildings, land, qaipmuwt, aind other comlponients of research 
iristitrite physical resources will dI t :riate arnd eventually become 
non-furileLional without sratu4ies !or divo1 apmerint and use of buildings 
and Kid, wI iitr.aru:. arlid liti irs, dfvlop ing eqliplelt , siupl ins and 

putrchasing, Iw.-vrl iping physical rt:-;ouirc,: pirsourlI, and criitnralizing some 
services; at rat iiii , insl t ir[ atri, ill] rtsear:ih sitLation levels. 

At the ii l I .'e!, tir L n ;sed SAR(C would thetnat prol take 
responsiiil ty fE rsett ing pol icies fo planning physicai resources. It 
has ber:ii [roipii.oied th t elitralI tarir L and s:rivies ait the ntLiiolal 

level rould irn l ir, nastaki ihing I natije ali ,;rir:il tural I ibrary and 
docirltenitat i it r'nter, includinr g . cenLtral I ibrary, iibli ,ration and 
'forriLiol, orpiilter andir statistics, aiid riofertrn.ice laciliLies; and 
e;tablishing a ao l institutiont l .crr tor(a) forr inii andtiot or tcen jltelllce 
repair of sr;cientific inistrunent ;rd sophisticated eqtullIelLt. 
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Strategies for site development, maintenance and repair, supplies and
 
purchasing, and training and development of physical resources personnel
 
at national and at institute levels should be developed.
 

d) Linkagcs With the technology transfer system and users
 

The propos:d annal programuing :ycle for each institute ensures 
participatiou of ftarmers, et 1nsioi, development agencies, etc., in the 
prograiun tng process.; 

On-fatrm rescarch aug thi ma in concept of: linking experiment station 
research with research on farme,rs' f ic',s should he expanded to cover all 
CloiiuodkL I.:1.; 

There is need for dovel,,ping a s,:ed policy and program in the Sudan 
to ensure that techuology generation and transfur efforts have achieved 
their objectives. 
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PART I
 

BACKGROUND REPORT
 

AGRICULTURE IN THE ECONOMY OF THE SUDAN
 

Section 1
 

AGROECOLOGICAL CHARACTERISTICS
 

A. Geographic Situation
 

The Sudan is 
a country of nearly 2,500,000 square kilometers with a
 
population of 21,593,000. It lies between latitude 3 degrees 53' 
N and
 
21 degrees 55' N and longitude 21 degrees 54' E and 38 degrees 30' E. 
It
 
is bounded in the north by Egypt, on the northwest by Libya, on the
 
northeast by the Red Sea, 
on the southeast by Ethiopia, on the south by

Kenya, Uganda and Zaire, and on the west by Chad and Central African
 
Republ ic.
 

B. 'I'opograily 

The country consists essentially of vast plains interrupted by
r'tlling country and a few widely separated hills or mountains. It is
 
divided from south to north by the Nile and 
 its tributaries. Jebel Marra
 
comprises an elevated area (above 1000 m) west of El 
Fasher in Darfur
 
Province. There is the volcanic massif which 
rises 1500 inabove the
 
surrouacding rocky hit Is and plateaus of the basement (Jebel Marra is 3070
 
m above sea level). The western slope of the massif, which receives the 
highest rainlall, is drained by perennial rivers (Wadi Azum and its
 
triwtaries). They flow over fertile flood plains and 
terraces appear at 
both sides of the valleys. 

The Nuba Uplands include isolated steep hill ranges (up to 1600m) and 
dissected plateaus (at 
700 - 1000 M altitudes) and gently undulating clay

plains in the intermontaw, 
 valleys Pnd plains ( at an elevation of 500 ­
750 m). 

The Red Sea area consists of a coastal plain and small hills and 
val .eys.
 

The Eastern and South Eastern Uplands and plains of 
the Sudan include
 
mountains up to 3000m, high plateaus, lower hills, undulating plains and 
swampa . Within this region, three areas of high altitude occur. 

1) Acholi, Iua tong and Dongotona mountains (1000 - 3000 m).
 
2) Didinga Hills (1000 - 3000 in).
 
3) Boma Hills and adjoining plateau (1000 - 2200 in).
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In the piedmont, which includes all the footslopes of the Ethiopian 
highlands as far as the Gedaref, as well as the footslopes of the Imatong 
mountains in the south, the topography is undulating, dissected by 
streams with strong eroded valley sides. There are large areas of steep 
and rolling land and isolated Jebels and ranges, as well as flat, old 
erosion surfaces, plains and depressions. The arid southeastern plateau 
consists of undulating clay plains around eroded clay hills and plateaus 
(elevation up to 1700 m). 

In the Ironstone Country the land slopes gently down from the Nile 
Congo divide. It is dissected by streams and broken by hills and rock 
outcrops. There are some flat surfaces but stream erosion has caused 
much 	of the land to be undult ing or rolling. The major part of the
 
Ironstone Country is made up of a gently undulat ing plateau dissected by 
shallow valleys in'a reticulate pattern. The elevation is mainly between 
400 and 800 m.
 

In the Gre:en eIL the area consists of plateaus dissected by numerous
 
valleys in a ti no pattern, generally between 750 - 10011 above sea 
level. Some higher peaks and plateaus occur, e.g., Aloma plateau, south
 
of Yei is 11 0 - I250 m.
 

C. Climate
 

The Sudanu lies Litirely within the tropics. It has a predominantly
 
continental climae. The Red Sea introduces certain maritime
 
character is tics, but these are confined to the narrow coastal plain and
 
easLern slopes of the Red Soa lills. Generally the counrtry is one vast
 
plain, broken only by Jebel Marra and the Niuba Mountains. Except in the
 
Sudd 	region, where there are extensive swams, there are no lakes or 
inland water surfaces large enough to produce even local climatic 
effects. To the west and north the plain extends far beyond the 
frontier, and to the east and south iK is limited by the Ethiopian
 
plateau and the highlands of East Africa and Zair'. 

Two main f liiws ,t tie wind can he distinguisht:.,, i.e., northerly and 
southerly winds. The northerly air masses are extremely dry because of 
their continental origin and descent from higher attitudes as they move 
south. The maritime influence of the Mediterranean Sea is soeties felt 
in the northern Sudan but that of tle Red Sea, though of considerable 
Local importance near the coast, is negligible inland. The southerly 
winds are more uniforn. They originate in the Indian and Atlantic 
oceans, but the long and slow passage over East anid Central Africa 
removes most of their huimid chiaracteristics. These winrds ore, however, 
maritie whieii they reach the udaini aid cause rainfall in the autumn. 
Climaicalli the Sudan can be divided into three main regions:­

1) 	 North of lotitUide 19 degrees N., which is a desert region, where 
the dry northerly winds pro vail throughout the year and rainfall 
is infrequent. The mean daily 'saximuii temperature is 24 degrees 
C in January and 49.5 degrees C in June. 

2) 	 South of latitude 19 N, which has a typical tropical continental 
type 	 climate. It is dominated by the moveiert of the inter­
tropical convergence between the dry northerly and moist
 
southerly winds.
 

VO
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3) 	 The Red Sea Coast and Eastern Slopes of Red Sea Hills, where the
 
northerly winds prevail throughout the year but the climate is
 
modified by the maritime influence of the Red Sea. The mean
 
daily maximum temperature at Port Sudan is 27.1 degrees C in
 
January and 40.9 degrees in June.
 

There are three other regions that have specific local climatic
 
conditions:
 

1) 	 Jebel Marra, which is typified by more rainfall than tile 
surrounding country, concentrated into a short rainy season; 

2) 	 Eastern and South Eastern Uplands, which are typified by high
 
rainfall, a medu wet season, and a cool winter; arid 

3) 	 The Arid South Eastern Plains, 
which consist of undulating clay
 
plains around eroded hill, and plateaus. The climate is arid,
 
with 	 no marked wet season. 

D. Soil Regions of the Sudan 

There are sixteen major soil regions that have been distinguished,
 
according to Purnell 
and Venema (1976). These are illustrated in Map 
1.1, Soil Regions of the Sudan. The sixteen regions are identified in
 
Table 1.1, Agroecologcal Characteristics in the Sudan, by an alpha
 
character from Map I.I. In addition to the soil types, Table 1.1 also
 
briefly describes: area, Z of land; rainfall; ecological 
zones and
 
vegetaL ion.
 

E. Vegtat ion 

Climate and soil, in conjunction with overgrazing, cutting, burning
 
and cult ivat ion primarily determine 
the geographic distribution of the
 
vegetation. The major divisions of the vegetation are 
determined by
 
rainfall and the sub-divisions by soil type. The biotic factor is at
 
least as important as the physical envlronment in determining the 
changipg nature of the vegetation. Five major ecological zones can be 
recognized according to the classification of Harrison and Jackson (1958):
I Desert; I Semi-Deset; III Woodland Savannah; IV Flood Region; and V 
Montane Vegetation. 

These ecological zones and their sub-divisions and specific areas are 
illustrated in Map 1.2, Vegetation of the Sudan. Examples of vegetation 
are also discussed briefly in Table 1.1. 

These are not intended to be exhaustive lists of spLciCs, but rather 
descriptions of species types characteristic of the tonation. 

F. Hlvdroklgy 

Water in the Sudan 
is obtained from the Nile system, underground
 
suppl 	ies, catchlenit a res and rainfall. 

Tle 	total length of the main axis of the Nile from its 
source at the
 
Kagera River to the Mediterranean sea is 6,695 kin. 
 Of Lhis total length
 
the Blue Nile adds HOD km and the tributaries to the White Nile another 
2000 kim. If this is added to the length of seasonal rivers of Atbara, 
Dinder and Rahad, it would be evident that the Sudan has about 6400 km of 
Nile 	system within its borders.
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MAP 1.1 SOIL REGIONS OF THE SUDAN 
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Table 1.1: Agroecological Characteristics of the Sudan
 

Regions
(alpha character 
designates key 

to soils map) 

Area km
2 

% of 
Total Land 

Annual 
Rainfall 

Geological/Soil 
Characteristics 

1. Desert 
(Y) 

668,000 26.7 0-75 mrn Hills, rock, sandsheets, 
dunes, gravelly and 
clayey plair 

2. Semi-Desert 
(X) 

387,500 15.5 75-300 rri Basement comple" olains 
Nubian Sandstone plains 
both of above with 
sandsheets 

3. Red Sea 
(R) 

67,500 2.7 25-100 mm Steep, rocky and stony 
shallow soils. Valleys 
are sandy and loamy 

4. Qoz 
(Q) 

240,000 9.6 200-900 mm Deep slightly acid to 
neutral, low organic 
matter and nutrient, 
rapidl-. drained 
deep, well drained 
non-calcareous acid 
to neutral 

Soil Types 


Calcareous 

loamy an6 

clayey plains 


Deep dark sandy 

clay and loam 

deep yellowish 

brown with loamy 

topsoil over
 
sandy clay or
 
sandy clay loam
 

Brown sand, 

loamy sand, 

sandy loam. 

Alluvial 

yellowish red 

loamy sand 


Ecological Zones/
 
Vegetation
 

Desert - Vogatation absent
 
except by water courses and
 
after rain showers
 

Semi-Desert - Varying
 
rixture of grasses and
 
herbs, sometimes a scatter
 
of scrub bushes
 

3S
 
Semi-Desert - Predominant
 
;hrub ir lycium persicum
 
gradual transitia to Acacia
 
glaucophylla and Acacia et
 
baica with increasing
 
rainfall
 

Semi-Deset - Low rainfall
 
woodland savannan on sand.
 
280-450 rin- Acacia senegal
 
mixed with A. raddiana,
 
L. pyrotechnica,
 
M. cissifolia and A. Albida.
 
450-600 mm - Combretum
 
ccrdofanum grasses are
 
similar to A. Senegal
 
Savannah.
 
600+ mm - Terminalia,
 
Sclerocaria, Anogeisus,
 
Prosopis
 



Reons 
(alpha character 
designates key 

to soils map) 

Area km 
2 

% of 
Total Land 

Annual 

Rainfal-
Seological/Soil 

Characteri~tics 
Soil Types Ecological Zones/ 

Vegetation 

5. Central 

Plain 
(C) 

Clay 212,500 8.5 200-900 m Arid - alkaline and 
calcareous, sodic, 
sometimes salne, 

semi arid-alkaline 
and calcareous, dry 
monsoon slightly 
acid to slightly 
calcareous 

Dark, gray brcwn 
cracking clay, 
heavy very dark 

gray brown clay, 
dark cracking 
clays 

Semi-Desert - Low rainfall 
woodland savannah on clay. 
- Three subdivisions of clay 

1. Ac~ci. mellifera thorn land 
2. Acacia seyal-balanites 

savannah alternating with 
grass 

3. non-clay soils along theBlue Nile have balanites 

aegyptiaca, acacia nubica,A. raddiana, and C. desidua 

C. desidua and grasses such 
as Aristida sp. - the 

acadia savannah is replaced 
by thorny woodland. 

6. Gash DOlta 
(G) 

10,000 0.4 100-500 mm Dark brown to 
dark grayish 

brown silty cla,' 

Forests of acacia nilotica, 
tamarix orientalis and 
Z.spinachisti are dominant 

7. Jebel 

(J) 

Marra 30,000 1.2 600-1000 xm Shallow, stony in the 

volcanic area, deepwell drained in the 

piedmont 

Ash lodm Montane - lower dominated by 
ficus spp trees and grass
- in the middle zone Olea spp 

is cornmon in older soil and 

U, 

Flood plains are 

course, textured 

Eutric ant 

calceric
fluvisde 

acacia albida in ",olcanic 

soil 

- in the upper zone ,s short
grassland of dwarf 
hyparrhenia 

8. Darfur 
Erusive Plain 

(D) 

92,500 3.7 300-800 mm Undulating, weakly 
dissected plains 
surrounding Jebel 

Mirra hasxc-ent complex 
rocks arid, semi-arid 
- freely drained, 

Strongly dissected 
plain 

Reddish brown 
sandy clays 
and sandy clays, 

dark gray non­
cracking sandy 
clay, deep clay 
loam, clay with 
cover of quartz 

Low rainfall woodland savannah 
on clay and on sand - as 
already described above. 

Weakly dissected Gravel, dark 
gray to dark 
brown imperfectly 
drained 



Regions 2
'alpha character Area km % of Annual Geological/Soil

designates key 	 lotal 
Land Rainfall Characteristics 

to soils map)
 

9. 	Central Kordo~an 20,000 0.8 500-800 mm Flat gently slopirg 

Basin 
 plain 	eolian, alluvial
(V) and colluvial sediments 


10. Nuba Upland 
(N) 

65,000 2.6 500-800 mms Shallow, fertile 
plateau 

Clay plains 

Eastern plains 

Central plains 

Western plains 

11. Complex of 
Alluvial Plains 
and Channels 
(B) 

60,000 2.4 500-900 me Old alluvial plains 
two summits 
Baggera repeating 
pattern 

Ragaba overflow plain 

Soil Types 


Dark reddish 

brown 	coarse 

loamy 	tnosoil; 


dark red, fine
 
loamy 	subsoil
 
with clay
 
accumulation ­
acid yellowish
 
red soils are
 
associated
 

Deep dark iEd 


Dark - yish 


Brown 	crack-ng 

clay 


Imperfectly 

drained ver" sols 


Very dark grey 

nearly black
 
pellic vertisols
 
dark reddish
 
brown clay
 

Alternating non-

cracking clay 

and stabilized 

sanddunes 


Dark grey 

cracking clay 

ron-crkyking 

clay loam 

sandy cla.' loams 

Ecological Zones/
 
Vegetation
 

Low rainfall woodland savannah
 
on sand - as clready described
 
above
 

Lnw rainfall woodland savannah
 
on clay and on sand - as
 
described above
 
Hill catena:
 
- ficus speLies on rocky 

sumsr.its 
- tree -pecies such as 

Boswallia phoiyrifera and 
combretum hartem-ianum 

- grasses sucn as hypanhania 
so
 

- a,:geissus schimperii 

Baggara catena:
 
- in the flat non-cracking 

clay area there is a scanty 
grass cover 

- in the stabilized dune there
 
is variable vegetation such
 
is Aristida sp. sporobolis
 
marginatus, A. mellifera
 
and A. seyal and salty
 
grasses
 

Raqaba:
 
- scanty grass cover
 
- A. seyal open grassland
 
- Setarria incressata and
 
hyparrheriarufa
 



Regions
(alpha ciaracter 
designates key 

to soils map)
 

12. 	Southern Clay 

Plains 

(S)
 

13. 	Marshes 

(M) 


14. 	Ironstone 

Country 


(I) 


3 zones: 


15. Green Belt 

(F) 


2

Area km % of 


Total Land 


247,500 9.9 


4n,00 1.6 


237,500 9.5 


Caterary sequence: 


25,000 1.0 

Annual 

Rainfall 


700-900 mm 


90C-1O00 mm 


900-1300 mm 


Geolocical/Soil 

Characteristics 


Highlands-non-flooded 


Intermediate land 


Toich 


Peaty surface layer of 

under composed organic 


matter mixed with clay 

overlaying gleyed, 

clayey subsoils 


Catenary toposequence 


1. Plateau 


2. Dissected plateau 

and jebel
 

3. Transition 


1400 mm 


Soil Types 


Yellowish sands 

and loamy sands 


Dark grey 

cracking clays 


Dark grey 

cracking clay ­
high organic 

matter hydro­
morphic gelysols
 
- non-crack~ng
 

Dystric of 

Eutric Histols 


Humic Gleyscols 

and Eutric 

gleysols 


Reddish brown 

with solid or 


fragmented iron
 
p.n
 

Sandy loam,
 

Sandy clay loam
 

Colluvial sandy
 
loam to sandy
 
clay, skeletal, 
hyJromorphic
 

Deep red, 

variable clay, 


shallow
 
skeletal,
 
hydromorphic
 

Ecological Zones/
 
Vegetation
 

High rainfall woodland savannah
 
on laterite irtenz soils
 

For intermediate rainy season
 
- acaci'a seyal-balanites
 

savannah
 
- grassland dominated by
 

hyparrh~nia rufa as seteria
 
incrassata
 

Flood
 
Highland - 4 types of forests
 

1) Hyphaena thebaica
 
2) broad leafed
 
3) mixed Ac;cia
 
4) A. seyal
 
Interm'diate - domlnated by 
grassla~ij permanent swamp -
Cyperus Papayrus 

in 

High rainfall woodland savannah
 
on laterite catena soils
 

High rainfall woodland savannah
 
on laterite catena soils
 



Regions
(alpha character 
designates key 
to soils map) 

Area km
2 

% of 
Total Land 

Annual 
Rainfall 

Geological/Soil 
Characteristics 

Soil Types 

16. Eastern and 
South-Eastern 
Eastern Uplands 
and Plains 

(E) 

105,000 4.2 1000-
1600 mm 

Variable basement 
complex, rocks and 
lava, mountain area 

Piedmont 

Medium and fine 
red or brown acid 
clay and loam 

Variable 
lithosols and 
nitosols 

Plains Grey cracking 

clay, sodic and 
saline 

Ecological Zones/
 
Vegetation
 

Montane, taposa and low
 
woodland savannah
 
- lower slopes similar to
 

woodland
 
- drier area Boswellia
 

papyrifera
 
- 1500-2600 m Syzgium sp.,
 

grassy patches
 
- 2600-3000 m - fire climax
 

mountain meadow
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Hydrological studies of the Nile in Sudan began in 1905. From the
 
long-term records of discharges of the Nile System the average annual
 
discharges at various points are as follows (Hurst, 1946) :-


Bahr el Jebel upstream of Sudd 
Bahr el Jebel downstream o Sudd 

24 x 109 
12 x 109 

m3 
m3 

Sobat mouth 12 x 109 m3 
White Nile at Khartoum 24 x 109 m3 
Blue Nile at Khartoum 48 x 109 m3 
Atbara mouth 12 x 109 m3 
Nile at Wadi HalKf. 84 x 109 m3 

In addition to the Nile system, the Sudan has an underground water
 
supply which depends on both local geology and local rainfall, except in 
a few places where deep-seated supplies depend on rainfall at some
 
distance from the natural underground reservoir. 

In the northern desert region there are two potential sources of 
underground water. The first is a permanent water table in sandstones of 
the Nubian series, often at considerable depth, but locally bared by 
erosion to form oases in mudstone layer. The second source is local 
concentration of subsoil water along discharge lines. In the sandstones 
of the west these are abundant and reliable. In areas of crystalline 
rock resources water supply is restricted, except along the line of major 
wad ies. 

In the central Sudan, underground water supplies are usually poor
 
because of the impervious thick sheet of clay which forms the surface of
 
the plain. Isolated hills are often surrounded by coarse, pervious soils
 
and local supplies of water are often found in pools in such hills, e.g.,
 
Jebel loya, and in wells near the foot.
 

The Basalt country of Gedaref has water in joints in the loam. The 
volcanic areas of Darfur are similiar. Sandstones of Nubian series are a 
source of fairly deep water (Wad El Huri, east of Ruffa, and between El 
Nuhud and El Fasher) and suppl is are good. 

Thick accunutations of unconsolidated sands, gravel and clays in the 
Um Ruwaba and Muglad depressious carry water. Areas of the Qoz 
frequently have small shallow supplies at the front of the sands. Water 
has also been found in the plain east of Bahr El Jebel at 43 m depth. In 
Western Equatoria, rivers are nearly perenmial and shallow supplies are 
found in river beds during the short dry season. In the ironstone 
country, water is found near Lhe base of Lhe ironstone on the plains. In 
Eastern Equatoria, hills have perennial small streams. 

Rain water is collected in catchment areas in the form of natural 
large pools (Fula) and pools locally made by man (ilaffir). iiis water is 
stored for drinking purposes and is tilizedi during the dry season. 

G. Agr&a-E c' n _o og c; I I Z___e__ 

Agro-ecologial zones of the Sudan are defined on the basis of 
rainfall characteristics (precipitation and evporation), temperature and 
soils. The main zOn.s are based on the availability of water, while the 
sub-zones are formed by temperature belts and soil types. The main zones 
can be divided into arid, which is virtually a desert, semi-arid, 
semi -hllumi d and hurm id. 

0NV
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1) Arid Zone
 

The whole northern desert has no real agricultural development
 

potential. Nomadic herdsmen graze camels and goats to make use of local
 
rains, but in the northwest such minor possibilities do not exist. There
 
are a number of wells and small oase, and some more may be developed if
 
deep underground water is made available. Along the Nile, thousands of 
hectares are developed, but the alluvial cultivable belt is only tens to 
hundreds of meters wide, except in a few places such as Wadi El Khowai 
and Kerma Basin. Crops grown in the Nile Val ley include cereals, 
legumes, vegetables, citrus fruits and dates. The calcareous loamy and 
clayey soils away from the river are sodic or saline, but reclamation and 
improved yields are possible. h.velopmlnit of new cult ivahlec areas in 
this region is expnsive and tchnically dilt icult bhecuse of sodicity, 
salinity, dust aind sand-s tr ris, anid the harsh climate. 

2) Semi-Arid Zone 

The northern part of the contralI c:lay plains an(d Qoz and the southern 
part of the lied Sca arc 'hanacterized by a cuni-arid climate. The 
semi-arid central clay plains have adequate 1aiilall during July to 
September. The soilIs are fertile, with high mnUlmill on itic clay 
content, whilh give them greater waLte-llKl ili capacity. These areas are 
extensively used tor grazing of c(tt]u:, sahiep, goats and caiels. In the 
northern part only drought-rc;istait aroys such as millet, sorght'n and 
sesame are successully grown, whereas ii the wetter south, cotton and 
Ieguluies al, also grown and lleach,'l-li iO l is tprcticed. This zone is very 
prodl( Liv,_l und.r i rrigatiom . 

The, semIlni-arid Qoz it;too dry for raiofed agricul ture. There is a 
moderate potet,iailo ,:-:tcooiye grazing by calnc.is and goats near water 
points. Hsid2s gr zas , ralitad agricultiire is practiced in the 
sonutiei-n a:,t d L l n r)ps include imillet, sorghuii, watermelons,i '. i,,, 
grouilidl utI andI gin111 ,ilr;i" tif:-,-s. 

h land withNluch ) lt Ih in th esni-arid Red Iills is steep rocky and 
stony shall ow soils. Tke valleys are sandy and Loaiy. Good seasonal 
grazing which ;upports duse populations of cattle, camels, goats and 
sheep is available where there is perennial drinking water east of the 
lokar dlta and near Port Sudan. Tih southern Red Sea coast has low 
winter rainfall and soi ils are dloloped rom marine sedients. This area 
is only uti,.ied for poor localized seasonal grazing to support nomadic 
h.rdsmen. evelopment possibilities appear to he poolrexcept for a few 
valleys bordering the hills. The Tokar and Gash Ietas are opecial areas 
in this soli-arid zone because f ilush irrigation is possible fro.- the 
Ba;ika and Gash ri .':r' iii June to S.:pt:mb--i . The iiuain crops in these 
delLtis are. ,:e tll.l, csIoIr, milot, sllrglullIl n1 vr gtil: ,s. 

The main I imitations for agricilture in the s"Oi-arid zone of the 
Darfur Eusive- plain ara. the inferior physical properties of the soils 
i.e., sur[ac, ;ea ling, poor inf iltration and deep subh-oiIs. There is, 
however, good poLtlia l 1r tores try arid grazing. The "wadi" flood 
plains andl trra:es, with ,:olluvial ond alluvial soils are intensively 
cult ivated. 

http:calnc.is
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The main limitation to agriculture in the semi-arid Central Kordofan 
Basin is the low nutrient status of soils, low moisture availability and 
susceptibility to erosion. However, with better methods of land 
management, shifting cultivation and grazing can be improved. 

3) Semi-lumid Zone 

The semi-umid zone includes a reas with rainfall ranging between 400 
and 800 - 1000 i. Included in this zone are the southern parts of the 
central clay )lain. and Qoz, Nuha Uplands, complex alluvial plains and 
channels, Jebel Miria atd parts of the Dairfinr Erusive plain. 

The central liy plains in this zone are fertile, and rainfall is 
adequatu to support early ild lmua iaturitl clops of sorghlum, ssallle 

cotton, sunflower, itnd maize. .' chliizatiou isn iiteudeul in this zone to 
cope with the heaivy tillage rpuiruntKs. Graziug is extensively 
practiced. ['hre is a good potential tor agricultural dvelopiitent aid 
improved yie 1ds but nitrogenous attd possibly phosphatic fertilizers are 
necessary, and erosion0 contl o1 tietded because ol the high" runl-off. 
There is pot.,tintial for building small oim.nstor supp1_,ml IntiLary irrigation. 

The Qoz, with sinti-hunid clinat:, is less susceptibl- to drought and 
a widl,- variety ot crops, incrlidin 1inillt, sor'ghtlll, groluinliLuts and gun 
arabic tres ale growiin. (;razi by cittI,,, shcep, cnllels and goats is 
prtac ticed. 

The hill soils of the Niubn Uplands hitve little aivailablc water-r ield 
in soil, utnfavorable topography aind eos ion hazards whici Iiit crop 
production to sole sm;all patc:es. Fie ,racking cl ays, however, are quite 
suitable for smiaill Ianid Iiargt-scahIt productionll cottoin, sorghum, sesaie, 
nillet, etc. , as well as graziig. 

III the Blaggara ciiteila at the i alluvial plainhs intld ulels,comple t. chL 

the ioca lly eroded soils o- cil y suited to grazing. Tte coarse and 
medium-textutireid soi Is are suit ,lt-Itor I -ilt and vegetib le production as 
well as otLer CrO;. h cracking clay.- of the depressions aire annually 
flooded and tr suitel to paddy i-icc as we I at;seasonal graz inig. The 
cracking clays otf the klaha ;tuta ilooduid irui suitableMe are and lly for 

siillI-scale tilt ivatittit tAf looid-r:sistanit crops. 

The clay soils ot irfur irustiy. plIin, lying it 'he seini-hunlid zone, 
are quite sutitable Ifomn c hacli?d firmiig, grazing iiid forestry. 

Within tilthe lu l larn' i aarea -, itnoll is betweell 000 aid 1000 IT1 illand 
iS Coitcelltrit elli in a short iastn. tint,r teliperuitlres irt aiiionig the 
lowest ill the Sidall. t';iuhit. it t h, ,' iitlic conditilons, tie irea hins a 
potentilal for sots- crops niid riIts wlich ire tnt grown elsewliere in the 
SuatLli, e.g., gra'.s. tie '.- olain lliassit , ,. cci;llly the valleys, are 

suitedol te ciltivat ou trdoical itl tLntperate fruits and 
vegetables, -Id smal l-se-l irrigated :igriculture is possible. There is 
also consiitur;nbl grazing pttll duIuing the wet ieasion.Very steep 

slotes should reaiii iin , ii - tniiml,,d tot,-st LO avoid erosion. 

tie pieiiinoi it itf he lot rali is very l, rtile. Soils airi deep, well 

drain.d ,nid with good wa. r-hioldiig 'itacity. Rainfall is sut iciel t for 
the cultivation of riiifeid crops such as tobaicco, wheat, potatoes, 
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tomatoes, onions, grapes and deciduous fruits, and locally supplementary
 
irrigation is possible. The grazing potential of the area 
is high but is
 
not fully exploited. Susceptibility to erosion is a major limitation to
 
agricultural development of the land. 

Tie flood plains and terraces of Jebel Marra are superior 
agricultural land. Soils are medium or coarse textured and fertile with 
good water-holding capacity, and good dra inage. In Azue Valley there is 
considerable potential for pump schemes which can produce tobacco, 
potatoes, and toma toes. 

The allea bordering upier and middleiAzure Valley consist ot dissected 
and eroded land which is less ertNi I than the flood pl;iIns and 
terraces. The clay:, are suitable for forestry, grazing iid snaill-scale 
mechanized farming. Ylasmlres ir, howeve, needed to imlurti ;e rainwater 
intilteration into soil old to ontrol erosion. 

The basemet' hill: od pl;itteaus Jebetcf >larra have shallow, stony, 
compact and diificult-to-work sails. Cultivation is very sparse and 
restricted to some hill foats, and accordingly tire is ittle potential 
for development. 

4) Tinuid Zone 

RaIliall in this zone is above 900 mam. The region consists of the 
southern clay plain, ironstone cowltry, green belt and eastern and south 

eastern uplands and pliain:;. 

The higind;is of tlIe Suthern clay plain are not subject to 
flooding. "Fhy are ,spd at present for grazig Ocaiuse soil fertility 
and moistire-holiting "apaci y are low. Tihu mudim-tetiured soils are 
oftei ove.r-lil vtd inifrl aver-grazed. 

The il:andndiat I nii is Ilood-i or waterlogged throughout the wet 
soason but watnrless i tic dry s,.ason. Ciiltivation is limited to paddy 
rice to miake usa o tio seasonil I loodiig. 

Another part oi the soutiern clay plain is flooded during longer 
periods than tie iiterimemii,ite land. It is orly utilizoi for grazing. 

The cliiatte o the ironston country is it wet monsoon with 950-1400 
nun rainfall i , - 4 :norlhs;. lit the plIatean, shifting cultivation is 
practiced on the dl.ephr soils (siirgiiiin, maize., cassava, groundnuLts, 
etc. ) . Proiuitivi ty is low lec;iiiS, Oi liniited cultivable land, low 
fertility, low waLer--holding alocity iiid size andil shapi. of patches of 
arablc lianid. At pr:s,:nt gi;izing is I initted by tsetse. The dissected 
plateau ;aid hi-Is ZiI,: is siiteii to the tultivit ii if tobacco, tropical
fruits, ia!ftw o.,I uil;nii f i,':. lhte v;il lys in this region are wide with 
hydrolorphic coll ivi.il - ial liivia l soils. Thy have available surface­
waiter, Hiid trldit ion;l ilrIning is tln: iiain activity (sorghum, cassava, 

iize and olier -rlops). l,;,et-su;is;oii grazing is very important for cattle 
herds, ,'hi h . poni ti: dry season iii the ,lay plains. There are good 
opportunitiecs; tar ilodu t ion f kiriu i f aid(] paddy rice. Sttd lelienI taly 
irrigation ior ,citrusl ruits amd vegetables is pos ihl: ,m a smal scale 
near pereinniil rivers. 
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In the green belt, the northern flank of the Nile - Congo divide has 
high rainfall (1200 - 1600 nun) and only a short dry period (I - 2 
months). Many crops can be grown, e.g., cotton, tropical fruits, coffee, 
tobacco, oil seeds, sugarcane, etc., as well as food crops such as 

sorghum, maize, groundnuts, upland aod paddy rice. Cattle grazing is 
prevented by tsetse flies.
 

Soils and climate within the eastern and southeastern highlands are 
suitable for the cultivation of arabica coffee, tea, potatoes, etc. The 
steep slopes and sumits of the mountain groups are suited to forestry 

and controlled grazing. In the piedmont, the soils are fertile and the 
climate is relatively moist. A varie!ty of crops are grown, including 
tobacco, fruits, tea, coffee and food crops. Commnercial forestry is also 
possible, alld mlltuCi of the area produces good grazing. 

H. PoLult iLon 

Size and Distribotion 

To (late there have been three population censuses in the Sudan: 1956, 
1973 and 1983. The total population was estimated to be 10,263,000 
14,819,000 and 20,5164,000 for thete years, as shown in Table 1.2. 
Between 1973 and 1 83 the total popil1ation increase was 39%. 'rile three 
southeri regions: Eqo atoria, Bahr El Chazal arid Uppe,r Nile, showed the 
highest rate at change, followed by Darfur, the Eastern Region and 

Kordofan. TIhe( Central Region had the la;t change in population: 5.4% 
between 11)73 nd 1983. With respect to distribution of the population, 
the Central Region was largest, with 19.-)% of tLhe total population in 
1983, followed by Kordofan and Darfur, each with i5%. The population in 
Khartoum Province, was only 8.8% of the total population. Tie Northern 
Region had the least share, 5 .37 of the population. 

With respect to the jo[)ulAtio1 deisity (caput( / kn 2 ), Khartorii 
Provinc, was hiheet through the three (elnSiiSes with 8-).8 individuals per 
square km in 11o83, followed by the Central Region (29.5), Balhr El Ghazal 
(10.58) , Darttir and octdofrrr (8.2) (Table 1.3). The Northern Province 
is the lea;st-iiih;lit,..d irea of the ,'oentry, with only 4 individuals/kn 2 . 

The Growth Rat,: 

A umlber ot dteiographi ,vriablcs affect the population growth rate. 
The most important ones tretort[i i ty, mor tality and the net migration 
rate. Fertility and mortality are negatively correlated with income and 
the social strm.cture of individuals. Tie populatirn intercensal growth 
rate was estimated to be 2.2% iccordiiig to tIe 1973 census. After the 
1983 census, the figure ircrease d t,) 2.87 as ani average for the whole of 
Sudan, which was ,lilltrent iii tire ,di tltrcit h.Regions of the country, 
according to tie nt t e.t f t- the deinographic variable ientioned above. 
It is 4.8[ for Khartoum, 3.2 for tihe Eastern and Drcur, 3.1 for Bahr El 
Ghazal, 2.5 for the Central, 2.2 for- the Upper Nile, 2.1 for Kordofan and 
1.7 for the Equatorial Regioii. Th Nortieri Region had the smallest rate 
of population growthr, only 0.8%, mainly betcause of net out-migration. 
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Table 1.2: Geographical Distribution of Population
 
According to 1956, 1973 and 1983 Censuses.
 

Number (1000 caput) Distribution in percentages Rate of
 
Change
 
between
 

Region 1973 & 83
 
1956 1973 1983 1956 1973 1986 Censuses
 

(7o)
 

Northern 873 964 1083 8.5 6.5 5.26 12.3
 

Eastern 941 1572 2208 9.16 [0.6 10.73 40.4
 

Central 2070 3804 4012 20.16 25.66 19.5 5.4 

Kordofan 1762 2203 3093 17.16 14.86 15.04 40.3 

Darfour 1339 2181 3093 12.94 14.71 15.04 41.8 

Khartoum 505 1150 1802 4.92 7.76 8.76 26.6 

Equatoria 903 758 1406 8.79 5.11 6.83 85.4 

Bahr El Ghazal 991 1388 2265 3.65 9.36 11.0 63.1 

Upper Nile 889 799 1599 8.66 5.39 7.78 100.1 

Total 10263 14819 20564* 38.77
 

Source : Economic Research Administration, Ministry of Finance and
 
Economic Planning (Planning)
 
Economic Survey 1985/86 - Khartoun
 

* 5% is added to make the total population 21,592,585, assuming 
estimation error of 5% downward.
 

* Using the following formula, 1983 population (+r)n .h, re r: is the 
annual growth rate (2.8%) and "n": number of years. Then the 1986 total 
population will be 21,592,585 individuals. 
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Table 1.3: Population Density in Different Regions
 
According to 1956, 1973 and 1983 Censuses
 

2
 
Population Density (Caput/km )
 

Inhabitable Population Density
 
Region Area
 

km= 1956 1973 1983
 

Northern 271 3.22 3.55 3.99
 

Eastern 342 2.75 4.6 6.47
 

Central [36 15.2 27.97 29.5
 

Kordofan 381 4.62 5.78 8.11
 

Darfour 374 3.55 5.82 8.27
 

Khartoun 21 24.04 54.76 85.8
 

Equatoria 198 4.56 3.82 7.1
 

Bahr El Ghazal 214 4.63 6.84 10.58
 

Upper Nile 236 3.76 3.38 6.77
 

Source : 	Economic Research Administration, Ministry of Finance and
 
Economic Planning (Planning) " Economic Survey 1985/86
 

Khartoum.
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Table 1.4: Sudan Population by Age and Sex - 1985 

AGES (YRS) TOTAL POPULATION MALES FEMALES 
_ (ooo's) (000's) (000's) %
 

All ages 21,211 10,758 10,453
 
0-4 3,851 1,961 18.2 1,890 18.1
 
5-9 3,083 1,569 14.6 1,514 14.5
 
10-14 2,527 1,299 12.1 1,228 
 11.7
 
15-19 2,138 1,096 10.2 1,042 10.0
 
20-24 1,823 0,931 
 8.7 0.892 8.5
 
25-29 1,549 0,788 7.3 0,761 7.3
 
30-34 1,311 0,666 6.2 
 0,645 6.2
 
35-39 1,104 0,560 5.2 0,544 5.2
 
40-44 0,923 0,466 4.3 0,457 
 4.48
 
45-49 0,765 0,385 3.6 0,380 3.6
 
50-54 0,626 0,312 2.9 0,314 
 3.0
 
55-59 0,500 0,246 2.3 0,254 2.4
 
60-64 0,386 0,187 1.7 0,199 1.9
 
65-69 0,280 0,133- 0,147
 
70-74 0,185 0,087 2.7 0,098 3.2
 
75-79 0,105 0,048 0,057
 
80 + 0,055 0,024 0,031
 

Source : Calculated from the United Nation, Department of Population
 
Studies, Population projections, New York, P. 127 (1982)
 



FIGURE 1.1 Population Pyramid - Sudan - 1982 Census 
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Age Distribution
 

The projected Sudan population by age and sex is shown on Table 1.4.

About 51% of the total population ot the Sudan lies within the working 
age of 15 years and less than 60; almost equally (istributed between
males and females. The number of children (less than 15 years of age)
and the elderly (more than 60 years of age) constitute 44% and 5% of tne
total population, respectively. This population distribution is
 
graphically illustrate.d in the attached population 
 pyramid (Figure 1.1).
The wide base of the pyranid represents the high population growth rate 
(2.8%). At that rat" , the population will double in approximately 25 
years, by 2010 A.D. Tfhu conmbination of the large number of dependent
children and elderly omprine 49% of the population, and thus a

dependency ratio of lmnst 100, a 
 ratio surpassed globally only by
countries such as Chad, Benin and Lao PDR, those classified as Low-income 
economics 1sdn GNP per capita. 

About >0Q a! the popu, lation het'een L5 and 60 years old is considered 
to be economically active; the males constitute about 3/4 of that. 

F mi y izu. ldl (:oliuo it 1o 

According to the 1983 cenu;s,, the total ntumber of households in tile
Sudan was 2,703,148. The average size of the household was 7.6 
icdividuals. This figure differs from one region to another according to
the type of family, whether ntNloat ed or extended. The average figure
was 6.0 for Khartott, Kordofau and the Central Regiou, and about 5.5 for 
the Eastorn id the Northern Regijon. The number of households for the

three southern nThi eus was not reborted in the 1083 census, 
 so it is
difficult to calculate the average size of the family. But as the
calculated average; thefor other regions is less than average for the

whole of Sudan, the 
 family size in the southern regions is expected to be 
more than 7.6. 

Migrat ion 

Three types of migration can be identified in the Sudan: internal
 
migration, uxterita] migration, and refugees.
 

Sea;onal migration of labor from Kordofan and Darfur to the Central

and Eastern Region is th, most prominent feature of the internal
 
mig ration. Organized movement of labor 
Occurs during cotton picking in
 
the irrigated schemes and harvesting of sorghumu 
 in the mechanized 
schemes. In the last ftw yetrs, population of Westernthe Region has

been deoreasing di: to desertification, drought, antd faminle. 
 Migrants

settle around Khartoum nditdother large towns in the country looking for 
work a lndbettor living coitLions. 

External migration became a phenomenon only late iri the 1970s due
mainly to po iticat and soc iouconomic fac.tors, such as low incolte, high

inflation and consttption. 
 No precise records are available for external 
migration bit it is -sttinlttd, at prsent, to h, between 350 to 500
thou;and individuals , mainly to the Arab ili rich countries. Table 1.5
shows the Sudanies;e nationtlIs working tbroad fromt official records and 
according to occupat ion for the period 1982 - 1985. Although the 
percentages of the external migration to the total population is
insignificant (1%), it is selectively draining highly qualified 
professionals and skilled labor. 
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Table 1.5: Sudanese Nationals Working Abroad Acccrding to
 

Occupation from Official Records (1982 - 1985)
 

1982/83 1983/84 1984/85 Total % of 

Occupation overall 
migrants 

Technicians & 
Professionals 299 493 369 1161 5.0 

Administrators 290 323 146 759 3.3 

Clerks and 
Accountants 447 800 509 1756 7.6 

Service Workers 117 151 193 461 2.0 

Sales Workers 21 188 34 243 1.1 

Agricultural 404 1461 1002 2867 12.4 

Cooks 181 444 113 738 3.2 

Tailors 52 233 17 302 1.3 

Carpenters 47 201 10 258 1.1 

Artisans 131 390 53 574 2.5 

Machinists 160 309 49 518 2.2 

Electricians 81 255 38 374 1.6 

Painters 103 95 3 201 0.9 

Sanitary workers 25 104 21 150 0.7 

Builders 85 325 16 426 1.8 

Drivers and Ticket 
Collectors 1194 1416 490 3100 13.4 

Typists 146 49 9 204 0.9 

Unskilled labor 3308 4474 1186 8968 38.9 

Overall Total 
Number 7091 11711 4258 23060 99.9 

Source: Department of Work
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Table 1.6: Population Distribution According to Region
 
and Living Environment from 1983 Census
 

Region 	 Urban Rural Nomads Total
 

Northern 230,341 302,414 50,269 1,083,024
 

Eastern 638,833 1,010,700 553,676 2,208,209
 

Central 825,024 2,943,246 244,233 4,012,543
 

Kordofan 338,539 1,923,716 781,039 3,093,291.
 

Darfour 316,152 2,307,803 469,744 3,0)3,699
 

Khartoum 1,343,65L 370,648 88,000 1,802,299
 

Equatoria 176,544 1,229,637 - 1,406,181 

Bahr El Ghazal 181,925 2,083,585 - 2,265,510 

Upper Nile 52,510 1,547,090 - 1,599,605 

Total Sudan 4,153,559 14,218,844 2,191,961 20,564,364
 

Source : 	Ministry of Finance and Economic Planning,
 
Economic Research Administration
 
Department of Statistics - 1983/84.
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The third type of migration is the influx of refugees from the
 

countries neighboring Sudan; mainly from Ethiopia, Uganda, Zaire and
 
Chad. In [985 the total numbec of refugees in the Sudan was estimated to 
be 1.160,,000. They mainly live in refugee camps and contribute very 
little to the [;hor force. 

R-ural .- puh ion and- Lub, r inAricul tnre 

According to the 1983 census the rural population in the Sudan is 
estimated to be 80% of the totat population (Table 1.6). About 75% work 
in agriculture or other related 
Sha}reof agr icuttir inC!Dr 

activities. 

Agricultural produtin dominates other sectors in the GDP in the 
Sudan. Although th,_ ralatiVy share decreased through the eighties, it is 
still leading. It decreased from 35.6% in 1980/81 to 28.2% in 1984/85, 
as depicted in Table 1.7. Shares of other sectors in the 1980s are also 
shown in the tatle. 

Coq ungtrty Dee [o p t I r i color~s 

Selected indicators of development aru itlustrated for three main 
categories in Table 1.8: structural indicatorts; development performance; 
and agricutuiAIl performance. 
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Table 1.7: Estimates of Gross Domestic Product at
 
Current Producer Prices by Economic Activity
 

(in LS. Millions)
 

[980/81 1981/82 1982/83 1983/814 L984/85
 

Value % Value % Value % Value % Value %
 

Share Share Share Share Share 

Agriculture 17O 35.6 2062 34 2320 30.8 2664 29.6 2929 28.2
 

Commerce 1091 22 1349 22.2 1755 23.4 2088 23.2 2442 23.4
 

Manuf ac turing 

and Mining 378 7.6 470 7.8 627 8.4 783 8.7 960 9.2 

Transport 

and 

Communication 487 9.8 647 10.7 754 10.0 787 9.9 1058 10.1 

Construction 216 4.3 280 4.6 390 5.2 502 5.6 577 5.5 

Electi icity 

and WaLr 92 1.9 117 1.9 160 2.1 203 2.2 244 2.3 

Gove rome. t 
Services 514 10.3 610 10.1 806 10.7 969 10.8 1190 11.5 

Ot he r 

Srfvices 424 8.5 5 ,8 8.7 709 9.4 900 10.0 1021 9.8 

CDI at 

Currett 

Producers 
Pricis 4972 100 6063 100 7521 100 8996 100 10421 100 

Source : Bank of Sudan, "Twenty-sixth Annual Report" Kha-toum 1985.
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Table 1.8: Country Development Indicators 

1986 (World Bank and other available data) 

a. Structural indicators 

Area (thousands of square kilometers) 2,505.8 

Population (millions), 1983 

1983 census) 
(official figure of 

21.6 

Average annual growth rate of population (%) 1983 3.1 

Percentage of rural population, 1983 80 

Percentage of population of working age 

(15-64 years), 1983: 52 

Adult literacy rate (7.), 1983 22 

Life expectancy at birth (years), 1983 48 

Perceintage of lator torce in agriculture, 1984/85 78 

Contribution of agriculture to GDP (%), 1981/82 - 85/86 30 

PercentaLge share 
1980/81 - 84/85 

at agriculture in merchandise exports, 
96.6 

Percentage share 
1980/81 - 814/85 

ot agt'iCL1Itura in merchandise imports, 
20.0 

Arablt., or ,ultLivable land per capita (ha), 1983 3.89 

b. Developmient Performance 

GNP per capita (US $), 1985 375 

Average annual growth rate of GDP (%), 1973-1986 1.39 

C. 
Aric1ttIUra 1 Performance 

Average annital growth rate of CDP of agriculture 5.15 

Value added 
1981/82 

in igriculture (million;s of 1981 dollars), 
1,937 

Cereal 
1980/81 

imports (thousalnds 
- 84/85 

of meLric tonis), 
378 

Furt-ilizer 
hectare of 

i:onsumption (kilograms 
arable land), 1 ,80/81 

of plant 
- 84/85 

nutrient per 0.3 Arable 
7 Irrigated 

85 for Cotton 

Average 
1981-83 

index of food production per capita (19714-76=100), 
84 
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Section 2
 

PRODUCTION SYSTEMS
 

The Sudan has virtually unlimited agricultural resources, and the
 
potential for production of a wide range of annual and perennial crops is 
considerable. However, financial inputs and efforts are necessary for 
the achievement of production targets. The tota1 area of the Sudaa is 
250 million ha. The cultivated land, which imcldes arable crops, 
vegetables and fruits, is about # ,822,000 ha. Forested areas constitute 
94 1 mil Areas suitablemillion ha arid pastures oceopy 66 ion ha. not for 
agriculture because they arc toeo dry or snampy oct:uty 81 mil ion ha. 

Of the land that is cultivate.d, most (8i%) is privately cultivated. 
Details of the area of cultivated lands by sector are displayed in Table 
2.1.
 

Table 2.1: Area of Cultivated Lands by Sector ('000 ha)
 

Sector Area % of Total
 

Private 8115 83 
Cooperative 198 2 
Public 1509 15 

Total 9822 100
 

The distribution of the cultivated lands in individual holdings is 
illustrated in Table 2.2. As is readily evidenced, most landholders have 
relatively smal 1 parcels of Land, i.e. , less than M0 hectares. As a 
result, 777 of I: farmers cuitivate less than nineteen percent of the 
land under cnltivation. At tie other extreme, 77 of the landholders have 
farms larger than m1)hecua.rnos. This sinaI I group of large landholders 
controls over 704 (A the total cultivrble laid. 

The phie::u i i i 1IS orIte n F 'g,,ur: 1 , Tmure,s t d 2. .aned Sudan 
1987. As l. vurv, the: , establishedthe nzr,. indica'/tes, landholdings ,iitvv 
by the Z'ol farmers by th: Z.of ,men, varies significantly from the 
straight line, which i irat s cciiiital n; (I to 1) distribution. 

There are tire. main types of production systmmis: rainfed, mechanized 
and irrigatedl. 

/
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Table 2.2: Size Distribution of Agricultural Landholdings
 

Size of Holders Area 
Land- Number % Cumulative ('000 ha) % Cumulative 
holdings % 

1 53,876 12 12 28.8 0.3 0.3 

1-2 23,368 5 17 32.9 0.4 0.7 

2-3 40,880 9 26 120.2 1.2 1.9 

3-4 16,206 4 30 72.4 0.7 2.6 

4-5 33,344 7 37 150.9 1.5 4.1 

5-10 178,278 40 77 1425.8 14.5 1.8,6 

10-20 61,214 14 91 908.8 9.3 27.9 

20-50 7,773 2 93 196.1 2.0 29.9 

50-100 15,199 3 96 1154.9 11.8 41.7 

100-200 4,011 1 97 426.4 4.3 45.0 

200-500 9,458 2 99 3549.2 36.1 81.1 

500 3,180 1 100 1756.1 17.9 100.0 

Total 446,787 100 100 9822.5 1o0 100 
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Figure 2.1: Land Tenure - Sudan - [987 
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4 o~h mt~d'growth,,,and~t fla'ig
dns e new youngrweeds -are~killed. 


'< cultivation gis practiced, in Kordofan,"Bu ie asaaadUprnl
 

-A.3 Intensive CultivationIj< 

-Iindistricts wiere suitable land is restricted,' i e. ,in the " 

reiduced yields. Ser us-poblms hav alredy'~started to arise.-'The ~ 
-present systems of cultiation in these overcropped areas are~numerous 

a) -mixing legumiinous crops, usually Vigna unguiculata, or a sesame cropi~~ 
- ith :sorghumvhelps to reduce soil 'exhaustion :Pro duced by continous 

-~ ~- ~planting of sorgI'uiW--m Z­-

b), con~.inuous mulcihinigby~leaving grasses and weeds on the groiundafter ­

~hoeing to' rot~and provide some organic atter;' 

c) owig s rgUM t wde pacngsoL thiL plants can make, the best u~se 

d sorgu sorglus ar~eu n lethlyinon th- rud o-b rkn 
dowtytmie s antu pvdasocef gniLte. 

~ Iand s 
prcie La rpadin - when carrieout co s ss .o ds ~ a nd or,­

ridgTg.Cosrrowby~ i 1anid in small 'holdingSwere s. z~e de ~ n 

The -r~ aa larmer,t thra r&i uses -simpeL CULr 

~ 
avaiil ityo r arry, out weeding aId a roera It~.lfab e 
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,hejarmerT ;Isual ' uses',h own ,st oC a na ierne.oaf 
d' ere'L iae't are p'la armera never uLse' sedd singsie's e&d The, 

ize6r -'Crops Il-harves'd.sor,pes ticit es. -are'manua 

B echanized C0ro prdu~cton 

The' t o t a area, unde e chinied crop produCtion ws;. 11or ", i 
or season., mehn e refoi~te '1l986 /87 Gedarif is.Lhe lp.-e 


byiDamai~z*,, Kosti, RenI and Dilling. About 280% of the farm-s are a anedby­
i'd~viduals who arei allfocat ed 400 - 600 ha,'each ''Co perati~ves f' 20 

individuals wi pooled resources, are~allocatedabout 10% 'of;te dand the siz'o holding is 600 ha. Inaddiin abo~ut10% of aIerea .s 
0these -ofy~e is 

-bewen000 and 15,000%ha. General yed r low. Teerecomendedc 
3-cure orhum - ) iis trtaion( esm/Cion fllow not adhered 


by rarmers oecausa eaehretn i'ao-nesv an cot~ton
 
0 production requie exe'sv ipt-'The tendencIat prsn is for "a
 

continuous sorghum' 6nocil ure . L-paatoLand, is,ca~id~tb~a 
sha~o~ -ld~evl dic'when the es" 12 n~rainfall.land r 1506)i~

'~Th~e nu-mber of gs-aries i ~n i onm' During i4isc in'dle -3-,depend -o eddniy

thatdiscing' peratio n, ,planting is done,:with a edrbx 

SRecommended sand tocai Yvarietes' of"thei vaiucos r usually
planted.K Th onysusqun ul'tural practice, is a light hand weeding. 

FerLlizrgre ot' liid. Copsare, hand, harve'sted S'orghumis?
'>threshed :with a ntionay,thresher r combin' ha~rvester.~ ~ 

'A, Iriigated 'A&ricL~u ture~ ~''"',~ 
Over.the c~enturies the inhabitansaln the banks of the Nile have' 

V",relied on agriculture for, their, live'liho'od. Ho,ever'imodern agriculture
in Llfe':fo'rm' of 'irrigated ffrodiictiorin of cash and'.f oa'. rosi a'reen~t' 

develr~copen~wiara a ith A vaityo
wnw hit'outic'6~odo. 

areas arednow-p' 

aAs -A , 'ls A - rrA t a Led -" scAeme's. 

The otalcrop area of' the "permaniently irrigated 'schemes is about"~ 4 
1,864,000 ha' Irrigated agricultural" schtemes include Gezira, Mangil,A
Ble Nl Pnp,'Witef'Ni' 'kp New Halfa" Raha'd, Suki, Keana,''A 

~~y GndA"'aiu'WstenaAuNama'Vand Northern Region A 

,~uznp'.Schemes. In'At ese schemes~a crop roai.is'"adhered -to esed 
bed is nomlyprprdby plouighing, disc ,,harrowing an1d ridgng' -A 

rage~oE'-crops, 1 including. cotto', "groundnuts.,and ilegumies seed, sorgh -,M,;
wheatre annualyi ~ Crop seed variie 

o~btai'ned "from ,TkemNational,, Seed ,Admni taion cc' fro6m private sources i' 
,~usuallyarc dressedO "wit'h fungiciies',:'bac ei',rides and insecticides. "The 
various cros ",With' the e:veto~' wha Gzr andNw alfa, :are 
hand, sown., Whdi7'js'd'rill. water 'i's g aoIrri~gation provided t 

minors, Abu1*X s,.A,V and field channei'l's. are applied toIVts Herbicides 
caLto riat'sowing b'y~te scqheme ma n enLs Ni troge ni s ,npp d to wheat 

and somca 'scchwUii a-planting time. For coLtonl it asapplied '546we 
'afte sowing. Vegetablb ar som~etimes fet1ilied. 'pests ''Insect' are
control'led 'by~ ot' mose&tdst

'rond 'Utrap ecticdes. ' 'LT sorghumn vegetables and''stoth 
-, ,grounnuL' ar b'ut 'W~ea ta'nd in certain ar as,crop manaly'harvested,'
dha sro e"mchania4 '1 ha'rveated 
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C.2 Riverain
 

Riverain areas annually cropped are difficult to estimate because the
 
flood varies from year to year. Small pumps are 
used to draw water from 
the Nile. Farmers all along the Nile grow vegetables, wheat 
(Northern Region), broad bean;, pulses, fodder, citrus and date palms.
The holdings are generally small, not more than 1-5 ha. The adoption of 
crop rotations is influenced by the market, season, soil 
fertility,
 
water, labor supply and weed pr 
b ems. Cultural practices are fairly 
simple. Land preparation consi. st-or ploughing, discing, levelling
 
and/or ridging.
 

The varioti. crops are pradu: ed undecr ptump irrigated conditions except
for areas on the Nile banks where plaiting is carried out with the 
retreating fleod water. Following crop sowing, mineral fertilizers,
 
mainly urea, are broadcast by some 
farmers. Organic fertilizers in the 
form of farmyard manure are used to some extent. The use of pesticides
is restricted to the application of insecticides. Harvesting of all 
crops is exclusively by hand. 

C.3 Semi-Irrieatd
 

Cir p:; in th,: l'okar and Cash Deltas are grown by means of flush
 
irrigation "r I:th irika naid Gash rivers. Crops grown 
 in the Tokar Delta 
include cottni in th,: hevily watered areas, and sorghum, millet and
 
pigeon pot I(Caj0m; 'pjn) and some vegetables iii the Lightly watered
 
areas. (*iop , grun iii tho Gash Delta 
include castor, sorghum, millet and
 
Some weg-vgt. 
 [le.. h,: total arei planted is variable from season to
 
season, depetinK Lh quintity and of flood.
i ton a nature the The Tokar
 
Delta area is ,0,(JO hi, while ren f looded by the Cash Delta is 90,000
 
ha.
 

Land alli,,ation var'ie:s from year to year according to size and nature 
of the flood. Th, size of th t--na:ivies varies from 2 - 20 ha.,
depending : the capaihi i itis:; o the Oarmur. Before the flood land is
 
cleared of bushes, bainks ire repaired ;rd chaniel Is cleaned. Land is 
sown
 
with ti. various 
crops as soon as the cultivitor can move about. A
 
sowing 
stick called "seluka" is used for planting. The spacing is
 
normally I X I m. Weed growth 
 is usual ly very rapid and dense, and hand 
hoeing is started soon after planting. On [ie average three weedings are 
necessary. Cotton is thinned when it is 14- 5 weeks old. Crops are 
harvested by hiad.
 

D Forests
 

Rainfed and riveraiin forests in the Sudan occupy about 91,000,000 ha. 

D.1 Rainfed hores -s
 

Vegetot;on of Equatoria Province is broad-leaved woodland. The 
gallery forests occur as fringes along the margins of the larger streams 
in the southern Sudan. 'Ihey are: found southwest of Yambio and in the 
Aloma plateau south if YQKi. ;allery forests are dominated by Syzygium
awarierse, ebioiy anid iihngariy trees. 
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The depression forests occur in depressions where there nay or may 
not be a stream but where they receive run-off in the wet season from 
surrounding slopes. These forests include Azza forest in Meridi 
Dintrict, Lotti forest toward, the base of Acholi hi Hs, Laboni forest in 

the Acholi Hills near the Sudan - Uganda borde r. ile cold forests occur 
at the higher altit dsot tropical mountains. ''y are limited to the 
upper slopes of th ihnatong and l)ongotoia mounto ins, where conifers 
occur. In addition to chose forests, eXtnsir areas in Kassala, Blue 
Nile, Kordofan and Darfur Provinices are grown with Acacia senegal (Gum 
Arabic). 

D.2 RIverain Forests 

In the Northern, Central And Southern Regions there Are 101test
 
reserves on riverain land. In Shandi district tha: are two forests and
 
in Dongola Boasii there are three fairly eetai:sive forto1t.L THi0 Ina!I
 

forestry activity ini Nile Provincne is trade in "don'" palmn Olvphanie
 
theboic ) M.os t of tih forests are on the River Atbara. Goverment
 
schemis t positt lbI of neemii, eucalyptus and mahogany,
have plantations 

which ara illtalld tI ) plrovide farmers with ifuel old timber poles and 
check wind 05ro-;iiooi. 1 ,] 1 the irrigated semesof central and eastern 
Sudtll l't hs ' -'tll lllt ivat.ed ini vnst area!;. 

M l .otl g th, Nile froit South to Wadi lalta, Acacia nl lotic forests 
are grown. 

E. Pastora l isi 

,06, i.e., 
cultivatod. Nturtl paLtures ia'lI .I th nLturtl in the 

Pastur.s in t h, u dan Ire d ivi i ift. two types, nattur-i and 

ld resource 
Savannah Region - p (stul'' ;ld Ires laind. Thiy :'orl0stilta ti: major 

sourcr. it feed tor th+ I r o i, o.ki ,attle, sie,-,p, goats and 
" CamelnIs . lfite- tot nt i . Ill .a i ion ha (H(T.Y of the total 

acreage). Such pasto ri ,rt I)und i i ihi: ,ie5rt.. , stini-dosert , low­

rainfatll wodlI-, i :;, fi.'allIi, i Ih-raitnt al wood la::d s-a.lvannalh, flood region 

and lim-itue rgmllli r annum dry Mtt 2.r p codwwed is esi in'toed to be 

i at io adeqiitely the 

animal poptilltio: ,li v',ai tler: undtr good mainagenitiat. A variety of 

iatlurai ',ra.;s ;tli hrs of good nutritiona l vo lue grow, particularly 

under high raintAl . hese include Aristila, chJBioioa sl, S tar it ­

sppu , d.ion, lpai.luoea _pt, B-eila s iiii , IDesntod iun spj2 ., 

77.7 millo to Stith t)tuliductL (atill support available 

tyn?,iendt is 
etc. Livestock anid their owniers spend the wet season away from the river 

and water sources, but many have to move within reach of the Nile as tile 
dry season advances. ln wetter parts of the Sudan heavy rains provide 
excess water, but thtere is still lack of permaiteni water supplies during 
the dry sua.s;on. 

CuIivateld pati Ie. are grmIwil uither ir igated caditicnus atitd occupy 

about 21i00 ha L, ly. ih, producle is usual ly ccttittlld giten or as hay. 

The most important bpeics are Mudica'g.,nsaliva ( Lucerne), oolias l_(1_)_lal 
(out ry biean) l ii olor A &rSahbeen) , 'l t ii(Alo iseolIt i Irobui 

(Phil ipisari), it trni Ita Lrntll (I itoria) autd / N mays Mize). 

Productivity is usual ly high ill ctUinlpriscn with ilatrtitl patstures. These 

species have ai high itLrit.ve V.ilui. atl gt'n ral ly iortiresa e or lainitail 

soil fertiLity. 

Area per each otLthe above, described production systems is estimated 

in the following table (TaltIa 2.3). 

http:itLrit.ve
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Table 2.3: Types of Agricultural Production Systems
 
(area in '000 ha) 

1. RAINFED 
Rainfall 
less than M0OUm 

300-500 500-800 800+ 

Traditional farming 
Traditional pastoral 
Mechanized farming 
Oas is 
Desert 

367 
13244 

-
-

79800 

2423 
23320 

1432 

904 
64450 

2510 
_ 

416 
11063 

72 
_ 

2. IRRIGATED 

Product ion Schemes 
Gez ira-Managii 
New Halfa 
Rahad 
Blue Nile 
Northern Region 
White Nile 
Elsaki 
Rivera in 

Individual Owned 

PuIb ic--Owned 

non-pump 
840 
170 
-
-

-

-

47 

-

pump 
-

-
149 
127 

28 
84 
34 

189 

28 

3. FORESTRY 

a. Ra i rt ,d 
- SeII-deuseri (rainfall 400) 

- ow-rt inf;tl I woodland Savannah 
(ri 11l l 1 400 - 600 IiMI) 

- Iigh-iainffall woodland Savannah 
(rainfall 600 - 950 nr) 

- Nlontull forest 

rainfall 950 

35780 

34890 

13870 

9330 

b. Riverain forestry 
- River basin forest 
- Floor! region forest 

6 
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Section 3
 

AGRICULTURAL POLICY AND GOALS OF THE CURRENT
 
NATIONAL DEVEILOPMIENT PLAN
 

A. Agriculture in the Nat icra[IEonorry 

Agriculture is the 1tldr ig :'ctor of' the Sudanese economy. It 
accounts for 30.6% of he toL al K0I (1'81/82 - 85/86), 96.6% of the total 
value of commodity ,xports (80/;11 -44M/8), and employs 781 of the total 
labor forc,:e (984/8 ). 

Developmrent of the agricultural sector has always been the concOrn of 
the Government, and hence its share in the development budget, though 
varying over tWe years, has always been the largest, as indicated by the 
following table. 

Table 3.1: Agricuture's Share of the Public Development Budget
 
Source: Ministry ()f Finance and Economic Planning
 

Year Agriculture 's Share 

1965-70 35 
1970-75 27 
1975-80 38
 
1984/85 33
 
1985/80 25
 
1981/87 25
 

Tie principal goals of agricrultural de.velopment plans are: 

a) to secure self-suffmiency in food;
 
b) to earn sufficient foreign e:.:chrnge through promotion of exports;
 
c) to generate u5,mploynrMrt for the rural population;
 
d) to contribuLe to equal distributions of wealth between different
 

regions; 
e to mai intai ni, conserve aord deve op natural resources. 

The goal of food self -sufficiency and food security has largely been 
achieved. Supply of foord ini general has ben alequate except for some 
localized ford shortages in cert i n seasons. Some food items are still 
being impoctd, aind these cornM;titu 20% of Lhe total import bill. WheM. 
and wheat flour ;_ Llre principal imported food items, representing 145% 
of the toal value of importer! lWer, with sugar, rice, tea, coffee and 
some dairy products rrs ti1tut lhe remainder., 

Details o! Atual P l uc it , iDmis tic Disappeair.ance and 
Self-Sufficiency for 19!82, 198 aind projecLioiis for 21000 are lisited in 
Table 1.2. 

Specific informatirr on Lhe adequecy of per capita consutMption is 
listed in Table 3.3. 
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Table 3.2: Actual and Projected Self-Sufficiency for
 
Principal Food Products 1982, 1984 and 1990
 

(Quantity 1000 metric tons)
 

Product 1982 1984 2000
 
P DD SS% P DD SS% P DD SS%
 

Wheat 
 142 433 32 169 366 46 1447 1447 100
 
Sorghum
 
& Millet 3834 3650 105 2155 2378 90 5155 4196 123
 

Total
 
Cereals 3976 4083 97 2324 2744 84 6603 5643 
 117
 

Oils 484 391 124 312 254 123 974 
 543 179
 

Sugar 239 501 44 427 475 
 90 2352 850 277
 
(refined)
 

Red Meat 428 418 102 
 391 377 104 980 868 113
 

Poultry
 
Meat 28 28 100 25 25 100 21 21 100
 
(Broilers)
 

Liquid
 
Milk 2685 2800 96 2800 2886 97 2845 2845 100
 

Eggs 26 26 100 33 33 100 
 54 146 37
 
(1000
 
dozens)
 

Fish 30 30 100 30 30 100 90 236 38
 

Source: League of Arab States, AOAD, Arab Food Security Program Vol I to VIII
 
2nd edition (in Arabic) Khartoum 1986. 

P = Production 
DD = Domestic Disappfa rance (Production + Imports - Exports) 
SS = Self -Suf f iciency = P/DD 

'(I 
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Table 3.: Per Capita Consumption of Principal Crops
 

Crop Pe. Capita Daily per Capita 

Cxtiswunpt ion Intake * Date of 

:'g/annum (calories) Issue of Data 

Sorghum 	 81. 753.2 76-78
 

Wheat 28.0 268.9 76-78
 

Sugar 18.5 202.7 1979
 

Edible Oils & Fats 7.35 181.2 	 1985
 

Red Meat 23.5 257.5 1980
 

hEltry Meat 0.8 8.8 1977-78
 

17.5 1975-77 

Milk 92.2 163.9 

Eggs 2.04 8.6 

Fish 	 1.6 


Total 	 255.80 1862.3
 

Source: 	 League of Arab States, AOAD, "Arab Food Security Program" Vol. I
 

to VIII, 2nd edition "In Arabic" Khartoum 1986.
 

* Transformation into calories is based on the approximate 

analysis of each item and then by using a conversion factor for 

energy source ingredients for each gram. 

Government efforts to further improve the food situation are focusing 

cn two directions: 

1) Efforts to increase food supply are reflected in the increased 

n'.location of resources for the production of food crops, whether 

directly in the form of increased input supply and provision of credit or 

indirectly through support for research and subsidies to producers in the 

form of support prices, as has been the case for wheat, sorghum and 

oilseeds. These efforts have also been reflected in Government policies 

to establish strategic food reserves to offset the effects of instability 

in food production that result from changes in climatic conditions. 

2) Government's efforts to secure access of all people to food 

include improving purchasing power through subsidies of the basic food 

items, such as wheat, bread ano sugar. 

\1
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The goal of earnivg sufficient foreign exchange has partially been 
successful. Although agriculture ,ontinued to generate almost all the 
foreign exchange earned by the country (96.6% Ot otalO), the amount 
generated did not increase sufficiently to meet the growing needs of the 
country. For example, during 198G/81 - 84/15 the average value of total 
imports, including intermediate goods and capital guads essuntiol for 
development projects, amounted to $1487.0 million, while total value of 
exports was $558.7 million or 37.6% of the import bill. Thus 62.4% of 
the country's foreign exchange needs have been met through loans, grants 
and conmiodity aid; (Total foreign debts amount to about $10.6 billion, 
while commodit y aid during 1984/8i - 1985/86 amounted to about $363.5 
mill ion.) 

Table 3.4: Value of Eports and Imports 975/76 - 1984/85 
>lillion US Dollar 

Exports Imports % 
(1) (2) (1) / (2) 

75/76 550.7 1062.1 51.8 
76/77 594.8 985.8 60.4 
77/78 551.2 1187.9 46.4 
78/79 526.9 1115.8 47.2 
79/80 594.0 1339.1 44.4 
80/81 537.5 1540.2 34.9 
81/82 432.0 175.2 24.6 
82/83 572.9 1534.4 37.3 
83/84 707.0 1369.1 51.6 
84/85 5'4.0 1237.2 44.0 

The unsatisfactory performance of agricultural exports reflect the 
influences of a number of internal as well as external factors. On the 
internal side, the flu tuation of agricultural production, inappropriate 
producer price pol icies and lack of clear and consistent marketing 
policies wre among the major factors that tended to di.acourage expansion 
in the [roduclion of the major export crops. Iht.; there was slow growth, 
and instabili ty was reatad in the export volune. On the external side, 
deterioraLing terms (5t rlrad aid growing rompet-iton irrom ofhter Sources 
and fron synttet is worked to g.icLte Probl ems for Sudaise exports. 

Concerning genier;itan of emiploymet. for the rural population, 
expansion of the agricultural sector, part icularly duiring the sixties and 
th; sevenLi,s cre;ted many rtiI nilp Ioymenlt opporturrities. Increasing 
nturlbers o llma si-'r siettled in s(tiellleS as El andt such Rahlad, Suki New 
Halfa. They w.ru providid with tnaancies where they be come active 
)roducers of cittton, wheat, sorgha and groundnuts. At the same time, 
the ;nual seisonal migration flowi for employment in agricultural 
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operations exceeds one million workers. These flows are mainly from the 
surplus labor areas of western Sudan to the irrigated and mechanized 
rainfed areas in the central and eastern parts c[ the country. However, 

most of the agricultural labor force are under-employed, and this creates 
a number of socitt anl economic problems, including income instability. 
Solutions to this type of problem are currently being considered, 
including creation ot additional sources at employment such as cottage 
and home-industrics. However, Long-term solutions to the problem of 
underemployment in ag riculture will only be achieved through a structural 
transformation based on a shift to intensive, multiple-cropping 
agriculture producing tor hotA the locai o;ntexport markets. 

Agriculture also contr'ibutes to the creation of urban employment 
indirectly, since emtiployttment int oither sectors of the econmy, such as 
food processing industries, textile, dome sliC anld foreign trade in 
agricultural crops and the trLansport sector is heavily dependent on the 
size and volune of the agriituraL production. 

The fourth objective of griculLtural development plans has been to
 
realize equal distribution of wealth between the various regions of the
 
country. Tbis has bean a central objective, as it has been a
 
prerequisite to secura soci al justice and to maintaining peace and
 
stability.
 

)uring the ra before the seventies, davelopment plans tended to 
focus On the c'lay plaitns of the central and eastern regions where major 
irrigated and mechtaizcd farmitg schemes were established. This approach 
has been jiustified bv the availability of sufficient water resour.es, 

adequacy af essential logistics necessary for the technical and economic 
viability of the scL'mees, and accessability orf these regions to the major 
markets. 

Over Lime, this tbalanced approach to economic development brought 
social dissatisfaction and pol itic:ui unrest in other parts of the 
country, with the result that the couttry went through a period of 
political and social instability which tendhd to impede its overall 

ectnomic developtttent progress. 

A new development philosophy, based on balanced economic growth for 
all regions, started to tak-! place during the seventies. The five-year 

plan ( 1970/71 - 1974/75) and the sutsequent dovelopmeut plans reflected 
this new philosophy as it focused on the development of the traditional 
sub-sector, which has been the main sub-sector in the less-developed 
regions. The ef fort to develop ti Ltadi t ional suh-sector was reflected 
in the impllmentation of a numbtr of intgrat:ed rural development 

projects that teittidd to pro''ide p)ack;igps of prlgratts and services to the 
tra ititia tarrmier;, such as provision Ah .ss nntill iinputs an itMpruving 
marketing faciIit ins. lhis :ow atpproi,,ih is to%, ,;o 11 insttitutionalized in 
the fortlat ion oii develoupm,:it plhtrs, which aissures its cintinuation in 
the future. 

lhe IiLth tibi 'tiv, oft igricrilft!tr l doivelopliti t plais has been the 
lailltt:llt( .'l{ t, id itulOv 'Iilert. itt Iti ulr ret.sitUltlc s. Ihese., itts i il n 
plans acknowledged that dieterioratiton oft nttral resources, soil 
degradation and desertification problems are not only attributable to 
drought incidents and climatic actors but also to general land misuse. 

http:resour.es
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Hence plans for natural resource conservation and development tended to 
emphasize the principal notion that land use be based on its actual 
capabilities. Realization of this required the availability of 
up-to-date resource-base maps involving detailed land capability 
classification which can be used for the formulation of a national 
land-use plan for agricultural development. FAO/GOS teams are currently 
working on the production of these maps. 

A Supreme Council for Natural Resources has been set up and entrusted 
with the role of overall policy formulation for natural resources and 
their appropriate utilization. 

B. Export/Import Structure and Goals 

As outlined above, one major objective of development plans has been
 
to promote exports as the principal source of foreign exchange, which is 
needed to meet the cost of imported capiti, intermediate and consumer 
goods.
 

Cotton is the leading export crop, and during 1980/81 it contributed 
about 34% of the total value of exports. Other major exports included 
gun-arabic (6.3%), sesame (6.3%), groundnuts (12.3%) and livestock, 
mainly sheep, 17.6% (Table 3.6). 

The marketing arrangements of these commodities are variable. The 
Sudan Cotton Co-ipany, which is wholly owned by the Government, has the
 
monopoly for the export of cotton. The Sudan Oilseeds Company and the
 
Gum Arabic Company, both being joint-venture companies with the
 
Government owing 51% of the shares, and the private sector 49%, manag:!
 
the export of oilseeds and gut arabic, although the initial marketing of
 
these crops may take place through a variety of traders.
 

There is a variety ot taxes on export crops. At the local level the 
usher tax, which is equivalent to an export tax, ranges between 10-15% of 
the valu," of the crop, and is paid by the buyer. Taxes at the export 
level include export duties levied at ad--valorem rates anu development 
tax at 5% of the export value. 

On the imrnort side, the 'omposition is more diversified and has 
tended to grow much faster than exports. During (1980/81-84/85) total 
average imports value amounted to $1487 annually, of which intermediate 
goods, including fertilizer, insecticides, crude material and 
manufactured goods represe'ted 23%, petroleum 23%, capital goods, 
including machinery and transport equipment 22.A%, food and beverages, 
mainly wheat and wheat flour 20%, and constuner goods 6.3%. As mentioned 
above, the Sudan's own capac iy for imports, which is determined both by 
the quantity of exports and terms of international traJe, declined over 
the years. As a resuit, imports have been subject to different systems 
of controls. Esseuntials, such is Lrtde petroleum, agricultural inputs 
and public-sector medical and pharmceutical products are imported at the 
official exchange rate, wmlile other goods, such as spare parts and 
petroleum products, are imported at the more expensive cotmmercial rate. 

To economize on the use of foreign exchange, the country has in 
recemt years turred increasingly to bilateral counter-trade agreements.
Ft now has such agreements with Egypt, Saudi Arabia, Turkey and a number 
of other countries. 



Table 3.5: 
 Imports of Pricipal Agricultural Commodities: 1980-81 - 1984-85
 
Volume: '000 M.T unless indicated - Value: Million U.S. Dollars 

1980-81 
10C0 T $ 

1981-82 
1000 T $ 

1982-63 
1000 T 

1983-B4 
$ I000 $ 

1954-85 
IC0 T $ 

Wheat 59.9 13.2 286,6 67.9 211.8 40.1 219.5 75.6 97.0 87.0 

Wheat Flour 99.0 30.4 181.0 59.7 153.3 31.6 118.9 41.8 192.0 37.9 

Sugar 187.7 183.6 201.6 158.4 137.0 53.3 78.3 21.5 44.0 16.4 

Other Foods 56.5 87.3 58.5 85.2 123.1 128.6 49.3 62.6 87.0 101.8 

Beverage & Tobacco 23.1 23.6 23.8 23.7 9.3 

Medicine & Pharmaceutical 32.8 20.0 39.6 33.3 26.7 

Textile Fabrics 3.3 9.6 5.1 17.0 6.0 14.3 4.2 9.9 2.0 10.3 

Passenger Cars (1) 1.9 13.4 9.4 67.9 8.1 32.7 3.5 23.4 3.0 18.4 

Other Consumer Goods 20.2 24.9 23.7 14.9 19.1 

Fertilizer 41.2 11.9 34., 20.0 19.3 30.8 76.5 29.0 64.0 71.3 

Insecticiue 9.5 29.2 20.4 33.7 9.4 51.6 9.9 54.0 14.0 63.8 

Juted Sacks ('000) 522.0 37.4 272.1 16.1 104.5 27.1 50.1 15.7 16.3 5.1 

Metals Manufacture 96.8 114.4 96.5 134.1 115.4 125.6 148.5 119.5 101.0 106.5 

Other Manufacturing Goods 97.4 96.2 81.0 87.5 80.4 50.8 244.7 70.7 85.0 58.6 

iiscellaneous Chemical. 45.4 35.1 34.4 37.8 25.4 

Other Intcrnxtional Goods 123.0 102.0 84.4 85.2 38.9 

Transport Equipment Machinery 28.4 111.4 26.5 86.4 30.4 116.1 31.2 106.6 37.0 81.4 

Machinery Spare Parts 20.7 91.6 22.1 95.8 14.9 78.9 11.9 59.2 11.0 45.2 

Tractors (1) 1.0 13.2 2.3 33.0 3.1 27.8 O.R 11.2 2.0 8.6 

Miscellaneous Machinery 14.9 57.9 40.5 10.8 8.2 

Transport :quipment - 126.8 159.2 134.2 106.0 69.4 

Petroleum 1546.3 311.2 1152.1 368.8 1142.2 344.4 1166.5 356.7 531.0 327.9 

Total Imports 1540.2 1754.2 1534.4 1369.1 1237.2 

(1) No. thousands. 



Table 3.6: Exports of Pricipal Agricultural Commodities: 1980-81 - 1984-85
 
Volume: '000 M.T unless indicated - Value: Million U.S. Dollars 

!980-81 19,1-b2 1982-83 1983-84 1984-85 
1000 T 1000 T $ 1000 T $ 1000 T $ 1000 T $ 

Cotton (1000 bales) 466.0 162.1 Zto.o 69.3 b91.0 174.6 1198.0 333.3 846.0 244.4 

Gum Arabic 25.5 34.3 31.3 43.2 34.6 47.5 46.9 63.5 35.1 41.4 

Sesame 45.1 34.3 63.6 41.8 66.4 50.6 77.2 63.7 51.7 39.1 

Groundnuts 69.9 66.2 118.3 48.1 23.0 16.7 18.8 15.4 15.3 6.7 

Sorghum 320.4 69.h 260.0 61.5 381.2 87.4 180.7 31.1 - -

Millet 1.6 0.2 2.5 0.5 7.8 2.4 1.5 .3 1.9 0.4 

Senna Pods Kazkode 3.6 3.2 3.6 3.1 4.2 3.4 6.5 4.9 2.8 2.9 

Other Agriculture 8.7 1.5 7.5 3.7 4.0 2.1 16.6 5.7 4.9 2.2 

Sheep (head) 410.0 81.6 480.0 95.6 607.5 117.1 517.1 108.9 464.5 120.C 

Cattle (head) 9.8 2.9 10.4 3.5 7.7 2.7 11.8 7.0 10.8 6.2 

Camels (head) .6 .2 1.0 .4 0.8 0.3 0.5 0.2 4.7 16.2 

Goats (head) 2.2 .1 8.3 .2 7.7 0.3 7.0 0.3 4.2 0.2 

Hides & Skins 4.1 9.8 6.4 7.4 8.0 10.8 14.0 12.3 12.7 11.1 

Seeds (1) 26.3 6.3 33.2 11.9 37.4 15.2 19.6 q.8 12.4 7.1 

Veg. Oils 32.9 11.8 18.6 10.5 13.9 9.7 18.5 16.6 21.0 5.2 

Cake & Meal 146.0 23.0 10 5.7 15.8 90.7 15.5 95.8 16.6 75.5 i.6 

Other Exports 23.6 10.3 9.4 17.5 21.0 16.6 19.3 17.4 23.8 39.2 

Total ExDorts 537.6 432.0 572.9 707.0 543.9 

() Mainly water-melon seeds. 



- 90 -

Table 3.7: Value of Imports: 1980/81 - 84/85
 
(Million US Dollars)
 

1980/81 1981/82 1982/83 1983/84 1984/85 AVERAGE %
 

Food 314.5 371.2 253.6 201.5 243.1 276.78 18.61
 

Bev L,gus '3.. -. 3 20.7 1.39 

Consumer
 
Goods 76.0 129.8 110.3 81.5 74.5 94.42 6.35
 

Petroleum 311.2 368.8 
 344.4 356.7 327.9 341.8 22.98
 

Intermediate
 
Goods 457.5 428.5 404.7 411.9 369.6 414.44 27.87
 

Machinery 231.1 273.1 263.3 187.8 143.4 219.74 14.78
 

Transport 126.8 159.2 134.2 106.0 69.4 119.12 8.01
 

Totai
 
Exports 151.0.2 1754.2 1534.4 1369.1 1237.2 1487.00 100.0
 

C. Structure ot Prices and Subsidies 

The policy for pricing of agricultural commodities is fragmented
 
.ithin the Ministries of Agriculture, Coiimerce, and Finance and Economic
 
Planning. However, coordination is maintained between these ministries
 
through techn cal committees which formulate and recommend the
 
appropriate producer prices for the principal crops. The final approval
 
of the recommended prices rests in the Ministerial Economic Committee 
chaired by the Prime inistur and incliding the Ninisters of Agriculture, 
Commerce, Finance and Economic Planning, industry, Ei,ergy and Transport, 
and Commun i cat ion. 

The producer p-i. I! of se.ed cotton varies with the type of cotton. 
For each type th, price set is A function of the world price, production 
costs and the markeLing strategy of thte Sudan Cotton Company, which has a 
monopoly on cotton exports. 

productr- price 
function of the warld price, productin costs and marketing strategy of 
the senii-public Sudan oil-,seeds company. These prices vary by grade and 
also by region to allow for differences in transport costs. 

'I'll(! at a ilseeds (grouudnuts and sesame) is also a 
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The Gum-Arabic Company submits its recommendations on producer prices 
to the Ministry of Commerce. 

For oilseeds and gum-arabic, the prices set in this way are 
considered to be floor prices (or minimum prices), which theoretically 
implies that th, concerned Government agency intervenes in case the 
market price falls below the floor price. Private traderi who buy from 
the farmer at or above the floor price are ohbliged to sell to the 
relevant marketing monopoly at prices sufficint to cover their
 
transaction costs and profit margin.
 

Twe 	 short--comings are noted here: 

a) 	The producers of groundnuts, sesame and gum-arabic actually may not 
get the floor price. Name rous traditional farmers scattered over 
large areas (and given the weak mrket itorma tion system) may not 
have the facilities to go to the main market centers where they can 
get the floor price for their crops. 

b) 	The timing or price decisicons is not appropriate. If these 
price-sutt ing oxerises ire to influence production, they have to be 
annouced[ in ,dlvar- of the sowing season. Ilnfact, tne prices are 
generally ciniouncd near harvest Lime. As a resiult, their influence 
has pu.obal: ,'been minimT1 l. 

Subsi iies
 

Agricultural produ,:c:rs are provided with a range of indirect
 
subsidies o. inputs anld srvicis provided to them. The principal
 
production inuits of petrolun, insectic(id:s, fertilizer and machinery
 
are imported at tie official exchange rte which is 'ower than the
 
conmnlrrial and market rates, thus implying in indirect subsidy on these
 
nplts. (o t , oft soervice. provided by the (overnment, such as water
 

rates, in th pihl iL agricultural corporations and interest rates on
 
loans pro'idcd by th Agricultural Blok af Sudan, do not reflect the 
actual cost lit to:,e services, and therefore include hidden subsidies to 
their users. 

On the consumer side, the prices of bread and sugar are directly 
subsidized, as the!ir selling price is below their actual cost of 
production. The Govurnment resorts from time to time to setting consumer 

prices of some other conuiodit ies, either on a caintry-wide basis, as in 
the case oifsugar, or on a localized basis for meat, fruits and 
vegetables. Expe:cience has shown that uch fixed prices are easy to 
implemen where ;overnmult has a moinopoly oir tie supply, as illthe case 
of sugar. However, in tire case o! meat, fruits and vegetables, where 
,arket suppl ies originatet roi thousands.; of small producers and are 
channelled through a small lnber ot middlemen, tL',e"!:_rncrcnt setting of 
prices assircts merchlants who us"i.it as a pretext to offer lower prices to 
producers. The conswjers Of ten have t) go without the particular 
comiodity or to by 'ontent with srh-standard 11u101 ity. Furthermore, if 
the pri'e f ixeod by tih ('iW.cllmurit for a parLicular product is not 
i:omlensurttt. wiLh its cost lit production, the producer will tend to shift 
to the production o)lothir products or smiggling. In the latter case a 
b)lack market [or tihe ciovn d'ty will develop, with the consumer being the 
main loser. 

A listing of producer subsidies is attached (Table 3.8). 



Table 3.8: Subsidies Azplicable to Principal Crops
 

A. PRODUCER SUBSIDIES
 

1. SUBSIDIES ON INPUTS (1)
 

Commodity Seeds Fertilizers Pesticides M3chinery Petroleum fuel Others (specify)

Wheat X 
 X X X Herbicides
 
Barley

Sorghum X 
 X X X Herbicides
 
Maize
 
Rice
 
Cotton x 
 X X X Herbicides
 
Sugar beet
 
Sugarcane 
 X X X Herbicides
 
Groundnut 
 X X
 
Forage
 
Legumes
 
Food
 
Legumes
 

1) 	 There is no direct sudsidy on these inputs but there is an implicit foreign exchange subsidy: imported at below the
 
equilibrium.
 

2. CASH LOANS AND LOANS BY INPUTS
 

Commodity Cash loan Seeds Fertilizer Pesticides Machinsrv Others (specify)

Wheat
 
Barley
 
Sorghum (2) X 
 X

Maize
 
Rice
 
Cotton X X X X 
 X X X
 
Sugar beet
 
Sugarcane
 
Groundnut
 
Forage legumes
 
Food legumes
 

2) 	 Loans provided by Agricultural Bank of Sudan, mainly to mechanized farmers.
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Table 3.9: Product Price Policies
 

A. Government Intervention Policies
 

Above world Below world 
 Free market
 
Commodity prices prices prices
 

Wheat X
 
Barley
 
Sorghum X 
Maize 
 X 
Rice 
 X 
Cotton X 
Sugarbeet
 
Sugarcane X 
Groundnut x
 
Forage legumes 
 x
 
Food legumes 
 x 

B. Consumer Subsidies 

Food Commodiy Subsidized Not Subsidized
 

Bread and flour X
 
Rice 
 X 
Sugar X 
Vegetable oil X
 
Red meat 
 x 

D. Plans for InstituLtional DevelOpment 

The agricultural sector i:sserved by three ministries: 
the Ministry

of Agriculture and Natural Resources is responsible for the development 
and implementation of agricultural policies and programs for the crop
sub-sector; the Milistry of Animal Resources is responsible for the 
development and implementation of policies and programs for the Livestock 
sub-sector; and th,: Ministry of Irrigation is responsible for the 
cotitrol, regulation ar(l d iv(lolaplinL of surface-water resources. 

Yhe M'Iini.; try of Agricu.ture supervises seve al production units, the
 
agricultural production corporations, and a number of service 
administrationns, including Agricultural Extension, Plant Protection, 
National Seed Admiuiistrat ion, Lortical Lure, Soil Survey and Agricultural 
Engineer ing. 

/
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D.1 Agricultural FxLellsion Service 

In general, the extension service is mainly confined to veterinary
 
health and crop prodnt Lion, with saiu rare extens inn work in range
 
management, forcAsry aiid aniiil production.
 

The extension se rvice de partlment of the Minik;t-ry of Agriculture is 
fragnented, with salrne programs ini .lo agriculitural corporaL o,, and 
separate units in tb admiiiistraLiva uni ts (t the regilanl goveltiment. 
In the agricultura c opora tion, e:-Loision work ip implementted as a 
tow-priority activity y th tild In the traditional[ inspectors. 

rainfud and itir iiai re;s, ::t.: sion activitie. ire the responsibility 

of tile rugio11011 ,itnsion service. The role of tie Nat ional Extension 
AdinisltratL in .o I i" is OCit iad Lo pruviding advice and support to the 
regional ilit, i L Mi ist. no (cohu .- ion with iL xterIs ion activities 
in the agr iPal tHt <:orpoa tins. 

In general , :! jito a)i Agricultural ExtLens ion arc couf Oed to a smll
 
nTuibe r o I, t r:i ,, a id tit.tice I tos illmpact is I inn ted. Alilorlg the rasons
 

for this situatin is il lark of funds, trallsport aii traiaLed manpower.
 
Inatequiate- I iaiog, '.4hagn jic'lnlul research is another reason for the
 
uinsatitsf atoiy part ri llun o flll W Ollc" Lie e"'.'ica. , 

'1 ;e 

require rolicLari_. 
1 

atIt crt Lio ov:Comiie its itirroi:L prf), lcmo. ttbl ishing 
a two-way I i nkag. totwi resea;rch aind xteris ion is viial tor suit 
iiiprovt-iiit , a, t l ,in s itcuss oI stli I iiIkiagas w ill dependI n Ltie 

IIIIprowiilhit . . Vicrcs parovidh:d by Ag,:icul-rtiia] ELtens ion will 

t

development A appled reseai rch, iCiU,;ing on the proileis Of farnurs 
unde r the a, LaI oil- I ar III ( t i L i ons . A Iso , [I)rovi sill of suft Iicient funds 

and aideiiua Lralsport_ ill proviih, n~xtension staff with capabiiity for 
iTIOveiieuI L ;ilt! oill aL_'s bitIfI I erss tiLe i r villages. 

D.2 irA initig 

in thi. of is 

iniversuit::,, polyLchii instiutLs and tiigiu-suooo.s or agriculture.
 

'['r;tii , fie:ld ,gricilLure, b pirio'. ,tcud by 

File Ua1ivt-rsiti's oit Khartouiii, 0,ila tind Jiba provt de undergraduate 

educatio and gradulate traiin; in KitlerunL disciailnes of agriculture, 
veterinary Sci,nl s at! iatua o e.., w:e; ti tLhc latter twol i, 
universitie llorn o)Ilutd totwardi addressing Iial commIulunlity problems. 

Polytechnic insttuL,. fanuis on the practical aspects of ag.ricultural 
education, with tile two institute s o Soahat aind Abu Haraz focusing on 

irrigatediagriculLur e lInd th' otlle at ALi Naima ftocusing On rair'fted 

farming. OtLer pollytorit ni intitutes ocus oil veterinary and animal
 
product ion Ltri ilng.
 

Ol the averalge, th .- in01KituLLOS gradualte olre tilol 700 students 

iinilUlII y (ibot L ) N.Src. aut 1 () hi) l a). In addiLion, a lliier of 
other h.Se . holldurs gradli ate ilIl to r igin luliver sitits. 

The inilods o! til, contry !or tr0illtd persoilet illagric.ultulre are 
expectted to glow is Lio .struc,'tuL ol LE or htilig.1s in t. next few 

years towardsl morm inte.nsive systews oif fariing. The quality of 

agr ic.ulturalI edlucoLit, n also Ilds to he ilproved by strengthening field 
sLudi .5,, particularly in the areas of econoiics, [Ih m management and 

http:htilig.1s


- 95 ­

extension, by updating school and cotllege curricula using locally
generated data and information, and by training agricultural teachers. 
There will also be a continuous need for in--service training in the 
different fields of agriculure to update the qualifications of the 
already-employed personnel, both at tihe senior and middle level. This 
in-service training is essential if this staff is to efficiently respond 
to the needs of its various localities. In this regard, the capacities 
of the University ot G(Xzira are currently being developed to plan and 
conduct systematic in-service training programs. It is hoped that this 
capacity could alo be developed for other agricultural institutions so 
that they could meet the increasirg needs of field staff for practical 
on-the-job training. 

D.3 Marketing In.- titu ions 

As mentioned above, marketing arrangements are highly variable for 
the varicus agricultural conmodities. At one extreme, marketing of 
cotton is handled by the Sudan Cotton Company, which is a public entity;
at the othLir extreme, some food crops like millet, and to some extent 
sorghum, or, handled entirety by private marketing arrangements, with
 
virtually no state participation. In between are se-eral major crops
 
such as grourdrts, stsame and Gm Arabic, the 
 marketipr of which

involves th, tradiional 
 trading sector, the provincial governments, arid 
export rromnopo ins at vmr' ioes SLags. 

There are three I.nvals of nmrrketilhg for agricultural crops: 

1. The primary market.s, rerud in a lmost all tire small towns in the 
crop-producing areas of tire Sudan, perform three main fuintions­

a) 	 supply the consumers with essential comnodities and household 
necessities; 

b) 	 purchase andi bulk cash crops for sale at the next level; 

c) 	 trade ii l ivs,>trck. 

Most of these raitll markets operate for 5-6 months during and 
following the harvest. Crops are purchased mainly by merchant agents 
or by independent middlemen, who rselt to larger merchants. 

2. The secondary markets are at the district and provincial evels, such 
as Nyala, Eliobeid ad hedaref, where auetion markets for major crops 
are found. The:se ira rke ts are an I important link between the strictly 
rural, world oh the primary mrrk.its and the commercial world of 
Khartrur aid Port Siurdani. lii tihse markets cash crops graded,are 

weighed and sold by arCtin to the highest bidder.
 

3. Wholesale trade for the, internrl markets is mainly in tire hands of 
private trader; anO .omparites, while export trade of the major
agricultural crui odities is dumin ated by public and semi-public 
c irpan i e;. 

In gereral, doinrisLic r.irkets have been highly responsive to world 
price trminis, although they are not perfectly integrated. The laci of
market integraLior resuIts from inariequacies in market inforration, 
transport botLLenecks, insufficient storage facilities and shortage of 

'V
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the capital necessary for lubricating the system. Thn lack of good roads
 
is a serious constraint on transport from the rural markets to the larger 
auction markets and, at the same t'me, contributes to the high freight 
rates from the major auction markets to the export outlet. In some
 
places traders have, at least in theory, a rho ice between the railways 
and road transport; howeveir, the unreliabil ity of the frrer has put 
greater pressure on the road tratojsrt , which has had ;o"mt improvement in 
asphalt roads in the last few years. Current efiorts ot, directed 
towards improviug in transport network, including both feeder roads and 
major roads, between the uitry; main pert and agr iculture and 
industrial activities across On country. The uifoits also include 
improving tht t: ii2uy ot the ,ailways and better use of river 
transport.
 

D.-'. Storage e, vi , s 

These are provided by various agencies. Liocal traders sometimes 
provide storage survin:s at the small rural markets. At the secondary 
level there nre various suppiiers of storage space, incluling railways 
which have soe: warehouses at major staLtiloin, regicii I author i es which 
have warehouses att ihl Lii thir markets, and pri:ate warehouses. In 
addition, some af the public corporations involved in the wholesale and 
export tr;do, Iotlbly the Sudan Oilseeds Company and! the Sudan Cotton 
Company, is wel as the Agricuiltural Bank of Sudan, lave storage space at 
different points ii the ulir et ing s;ystem. 

in general, it is th ti-,ht the storage facilities arethat existling 

not sit i'io t ."!a thest, ,:.st!io, do lot meet modern standards.
 
Therefor,, L.hr, is neigeiit Ior additional storage
leed capacity, 
distributedri =,:r thl: 1:1ioi product ion and 'o(lsipLi'n centers. 

L t:11iLtis could he(onstructlollnf thosf 0 aichieved either by providing 
credit to individual lilimi:rs or giroups to 1,Lili telatively simple, 
scientifically :Ost-cti: ;torage to: ties at the f arm or village 
level, or by direct aonstruLrtion of storage facilities by the Coverritwent 
and/or pubIi( ntMtio. in the major a;sei bl marke t centers and 
producticn areas for is: ny farmrters , tnopelet ves, compan i es aid public 

corporati ,; 

D. Scud tipp ly 

The Natlionai Seed Administrat ion (NSA) of the ,-\NR is given the 
responsibility f r producing certified rop seeds, other than cottc , for 
the count'y. Breeder seeds are provided by the ARC from its stations at 
Wad Meai, New Hludeia . Production anwd distributionSn-'mr, Hal i'aaniud 
of cotton seeds is lon. by ARC in conjuution wiLb the Sudan Gezira Board 
and Other pubIi corlorati,,a . it 1 1 have been set upILv, for seed 
iultiplicati n it Senner, T'zi, Salt-, tii, Now loll, a il H liba. These 
stations multiply and supply seeds of wh,,tt, groulndluts' , sorghumt sesame, 
vegetable seeds anldatorliig S'eifs. 

Th, total a rc:i sown t,i v1arious seds nl the ir product ion for 1986/87 
season is .hon on li n .ll.10 I is tabl: ,also0 gin%;( recoiuitnded seed 
rate old thu:; tih ;ra that coiht 1,,:pi l ,ided witS improved seeds. The 
final coluni t Ict the porc:nLatei oI tot} ! ,'l,,ped itea in production 

that couLd b, provided with improve ;e-eds 

It should be ritot thi t present production of- improved seeds is 
insignificant compared to the toLal requirements. Also, there is no seed 
productin in any of the main traditional area of the western provinces, 
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Table 3.10: Production of Improved Seeds and Percentages
 
of Total Cropped Area that could be
 

Provided with Improved Seeds - 1986/87
 

1 2.3 .. . . . . 5 . 6 7 

CROP 	 AREA PRODUCTION ESTIMATED POTENTIAL TOTAL
 
SOWN OF FOR AREA
SEED RATE AREA (5/6) 
(FED.) iMPROVED PER FED. PLANTED IN 

SEEDS (KG) (FED.) PRODUCTION
 
(TONS) 	 86/87
 

Wheat 
 1450 1120 55 20,364 278,000 7.3 

Groundnuts 	 1120 850 37.5 
 22,667 1,181,000 1.9
 

Sesame 
 520 66 4.5 14,667 2,612,000 0.6
 

Millet 22 6.4 
 4.5 1,422 3,767,000 0.04
 

Sorghum 	 2650 1542 4 385,500 11,810,000 3.3
 

Vegetable 340 
 18 12.5 1,4140 250,000 0.6
 

although efforts have been made to supply these areas 
with seeds produced
 
in other parts of 
the country. Studies are under way to establish seed
 
production fairms in Kordohar and Darfour.
 

In general, .ccr;ss to imnprover seeds ry farmers not related to the 
agricultur;l -urporations is presently iUitui. "is is the result of: 

a) non-ava ilability of set-is ill certain areas; 

b) lack of in frmaLti arn th, part of the farmers; 

c) absence of al appropria L mechanism whereby farmers would be 
iotiVait(id to substitute iniprove-d seeds for their own seeds on 

favorab I]: L rin.. 

The S a;ill ;'( pri jel illtllds ta assist tihe country to overcome 
these probl,,nms. Tin: projfrt includ:s fund.,als to strengthen the existing 
seed nunttpl itton La inns anl(dto construct new ones with the aim to 
increase the 	 ,apa'ityat the NSA in the pro)uct inn and it aribution of 
improvui s,:ds ta meet Lht inl ras ing iiaa'(dS of the counrLiy. But 
realizition "t these ihje'tiv's will requir that stronig formal links be 
develep,d h :SA anil Nat,,'tw:, the aional Extension Administration and also 
h twai NSA aiid R(1, so that t low of iniormation oir seeds fromi and to 
farmers cruldit he fac'ilitatad. A system also needs to be developed to 
facilitate the access ot farmers to quality seeds at muinmuiwm costs to 
them. 



Table 3.11: Imports of Pricipal Agricultural inputs: 1980-81 - 1984-85
 
Volume: '000 M.T unless indicated - Value: Million U.S. Dollars
 

1980-81 1981-82 1982-83 1983-84 1984-85 AVERAGE 
1000 T $ 1000 T $ 1000 T $ 1000 T $ 1000 T $ 1000 T $ 

Fertilizer 41.2 11.9 34.7 20.0 9.3 30.8 76.5 29.0 64.0 71.3 47.14 32.6 

Insecticides 9.5 29.2 20.4 33.7 9.4 51.6 9.9 54.0 14.0 63.8 12.44 46.46 

Jute and Sacks (1) 522.0 37.4 272.1 16.1 104.5 27.1 50.1 15.7 16.3 5.1 193.0 20.28 

Tractors (2) 1.0 13.2 2.3 33.0 3.1 27.8 0.8 11.2 2.0 8.6 1.84 18.76 

(1) Thousands 
(2) No. Thousands 
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E. importationand ocal Prodution_ 94 riculral nts 

Principal inputs used in Sudanese agriculture include fertilizer,
 
insecticides, machinery and equipment, jute sacks and 
 petroleum
 
products. These inputs are imported, and their average annual value
 
during 1980/81 - 84/85 amounted to $118.1 million, (Table 3.11). 

Most imported fertilizer is used in the irrigated sub-sector, mainly
in the public corporations and mostly on ;otton, but also on wheat, fruit 
trees, and vegetables. Use of fort il Our is confimod to nitrogenous
 
types, principal y urea, since nitrogen is consiored 
 to be the principal
deficient nutLriet in Sudanese soil. Use of phosphorus is increasing, as 
research results have proved increasing yiel1 of wheat, sorghum and 
Millet with the use of tripl e superphosphate. 

Details of the type and amount of fertilizer used are exhibited in 
Table 3.12.
 

Table 3.L2: Fertilizer Consumption (000 t) 1984 

T~yie of Fort ilizer Consumption 

Nitrogen (N) 
 86.00
 

Phosphorus (P205) 
 0.90
 

Potassium (K20) 0.04 

The vast majority of all insecticide imports are used on irrigated
 
cotton, with the cost of insecticides amounting to 40% of its total
 
production costs. Insecticides are also used by individual farmers on
 
wheat, fruit trees and vegetables. The Plant Protection Department 
 also 
accounts for some of the total volume of insecticides used in the country 
sioQ they have the responsibility for the control of natural 
pests.

They allso provide some services, at cost, to small farmers. 

Farm machinery and implements used in the Sudan include tractors, 
land preparation eq,.uipment such as ridgers, Cultivators, disc ploughs,

disc 
 barrows, chisel ploughs , combine harvesters and groundnut harvesters 
and decorticators. The stock of these items is listed in Table 3.13. 
Most of this equipment is used in the modern irtigated and mechanized 
rainfed subsert.ors. Tihe Agricultural Bank of Sudan (ABS) provides loans 
it cash and kino for tractor,; and associated implements, mainly for 
mechanizedl rainf od farmers. Lins are also provided for small farmers 
and cooperatives in tMe srhetmes o t side of the major ag ricultural 
corporations. Itwevr, the majority of individhal farmers either have no 
access to machinery services or dpend n( hire-services, which poses
problems of untimely agricultural operations as well as high renting 
:osts. Problems of lack of spare parts, anl inadequate repa ir and 

mtaintenance cotntilue to lie a se rious source of di.ssatisfacLion and an 
impediment to furtther devuloplent of agricul tLraI mechanization. 
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Table 3.13: Stock of Agricultural Machinery 1985
 

Implement Total 	 No./1,000 ha
 

cultivable land
 

Tractors 18,510 	 2 Tractors
 

Harvesters
 
(combined & treshers) 1,688 	 0.20 units 

Sprayers & dusters -


Ploughs 3,454 	 0.40
 

Cultivators
 

Tillers
 

Source: 	Onur Osnam Zin El Abdein, Demand and Supply of Farm Equipment
 
Unpublished paper, ABS Sudan 1985.
 

Except for traditional tools which are manufactured locally, no 
serious 	e fforts have been made to manufacture imported inputs. A sack
 
factory 	 was opened some years ago at Abu Naama, some 400 kilometers south 
of KhartotM, based on kanaf production under irrigation from the Blue 
Nile. The factory was run by the public sector, and its performance came 
out to be poor and economical. At present, 	 the factory is not operating, 
and negotiatioi is umnde r way to hand it over to some private investors. 

Efforts were also made to establish a domestic industry fo' 
fertilizer, but lack ot crude materials made tlis Veinture impossible. 

In genuml, tnert is g!n.. 	 tiim eed establisha 	 inn LA to 
local production facilitieS for some important inputs, at least to save 
on foreign exchange. Iis is within the framework of Arab Economic 
Integration policies. The loca tion of the different input industries has 
to be based on the availability of ro;w materials and the basic 
ingredients necessary for the manufacttring. For Sudan, manufacturing of 
agricultural machintery eed implements is thought to be appropriate. This 
could start with the assembly, preparation for delivery of various 
equipmnent and machinery, and manufacturiig of spare parts. The private 
sector could play a leading role in these ventures once provided with 
sufficient incentives and appropriate investment climate. 

F. levelosmenPro 00 ts 

The current agricultural developiment plan is composed of a number of 
development projects designed to contribute directly or indirectly to the 
achievement of the national plan objectives. These projects are 
classified under the following categories: 

\
 



- 101 ­

F.t Rehabilitation of Agricultural Corporations
 

The rehabilitation program for the agricultural corporations intends
 
to improve and modernize the operation of the existing schemes with the 
objective of bringing them to their full operating capacity in 
the
 
production of the major crops. The program includes provision of
 
essential machinery and equipment, transport and conmmunication
 
facilities, building, staff training and management information 
 system, 
together with the rehabi i tat ion of the irrigation network and provision 
of social infrastructure in terms of health care, improved rural water 
supply, etc. 

The total cost of Lhe rchahilitaLion program for the 1986/87 fiscal 
year amounts to L.S L14.2 million or 33% of the total aggriciitural 
development budget. A good part of the total rehabiliLaLion cost is madeavailable through credit from vari,ts regional and international 

institutions such as the Arab Fund for Economic and Social Development, 
the World Bank, EEC, [FAD, African Development Bank and USAID. 

F.2 Integrated Rural Deve lopment Projects (ORI)P)
 

These are desigaed to provide a package of servces to the
 
traditional small farmers. The IRDP usually includes provision of
 
agricultural services of extension and plant protection, provision of
 
inputs, including improved seeds, marketing facilities, including credit 
and storage, constrnction of feder roads, adaptive research and 
provision of social infrastructur., including health care, drinking water 
and support for schools. Examples of IRDPs include western Savanna 
Development Proj.,t in the southern part of South Darfour, The Jebel 
Marra project, which serves the northwest part of South Darfour, the Nuba 
Mountain Rural Development Project in south Kordofan and the Blue Nile 
Integrated Rural Development 'roj-,t , which serves the traditional 
farmers of south Blue Nile. 

F.3 Agricultural Services Projeor in; 

The intent of this project is to improve and strengthen the services 
of extension, plant protection, horticulture, soil survey, the National 
Seed Administration and the Agricultural Engineering Administration. The 
administrations cover the entire country, although the extent of their
 
operations is restricted by the limited resources available 
to them.
 
From Table 3.14 it should be noted that the total funds available to 
these administrations accounts for only 4% of the total agricultural 
development budget. 

F.4 Natural Resourc( m:-njects 

These prcjecvs include Fo)restry, pasture and range management, desert
 
control and land--use management. The projects intend to conserve and
 
improve the utilization of natural resources, introduce improved
 
management methods, restore the vegetative cover in areas affected by
 
desert encroachment, and to maintain the tnvironmental balance.
 

\
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Table 3.14: Development Projects by Categories: 
1986 / 1987 

Million Sudanese Pounds 

198b/87 lDev. Budget % 
...... t ion .Loca I .Fo rein TotalIoca .... 


A. 	Rehabilitait-ion Project ;
-


1. Gezir.a Central Region 16.3 47.8 74.1 
2. 	New llalfc" Eastern Region Is. 10.9 [5.3
 
3. 	Blue Ni l,! Central Region . 5. 6.9 
4. White Ni-e Centrail Region 1.5 5.1 6.6 
5. Northein Northern Reg ion 1.7 9.6 L1.3 

Subtotal 25.' S8.8 114.2 33 

B. Suipport tfor Other
 
Agric. Corporit ions
 
1. Rah;od Eastern Region 2.5 1.9 4.4 
2. Suk i Central Region 0.9 - .9 
3. Tokar E,iste:rn Region 2.3 - 2.3 
4. 	El Cash hastcrn Region 1.7 - 1.7 
5. 	Nuba iou ntai Sooth Kordofan 1.0 - 1.0 
6. 	elechal . Earnling Sodall 5.7 - 5.7 

Subtotal --14.1 1.9 16.0 4.6 

C. lilt.Rurall [ev. Projor t 
1. W.S.D.P. South !)arfouir 4.7 11.1 15.8 
2. 	J.M.R .1). I'. Solth Darfoor 6.4 0.9 7.3 
3. 	N. M.R. 1).P. SoutLh Kordofan 2.5 1.1 3.6 
4. B.N. I.R..1'. (tiitral Region 2.0 - 2.0 

Subtotal 5.6 13.1 28.7 8.3 

D. Agric. ReSef._ PCrojcar, t 
Sudan 11.6 9 8 21.4 

Subtotal sudnl 11.6 9.8 21.4 6.2 

E. 	 Service Projects 
1. Extens ion Sudan 	 - - ­
2. 	Plantprotection Sudan 3.4 5.4 8.8 
3. National Seed Ad. Sudan 	 [.6 2.9 4.5
 
4. I rticulture Sudan 0.3 - 0.3 
5. Soil Survey Sudan 0.2 - 0.2 

Subtotal 5.5 8.3 13.8 4.0 

F. 	Natuiral_Res Uroce __ roj ct 

I. Soil Conservation, 
land use Sudan 2.2 - 2.2 

2. 	Forestry Sudan 7.8 18.7 26.5
 
3. Range Mgt. Sudan 	 2.U 0.1 2.7 
4. Dl-sert Control Sudan 0.2 - 0.2 

Subtotal 12.8 i8.8 31.6 9.1 
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Table 3.14 Continued:
 

1986/87 Dev. Budget %
 
Location Local Foreign Total
 

G. Livestock Project
 
I. A.P.R.A. 	 1.2 0.3 1.5 
2. V.R.A. 	 0.6 - 0.6 
3. Disease Control 	 1.9 2 0 3.9 
4. Vet. Ser. Adm. 	 2.3 - 2.3 
5. Fisheries Adm. 	 0.6 0.5 1.1 
6. A.P.P.C. 	 5.0 3.0 8.0 
7. LIC' 	 6.9 23.9 30.8 

Subtotal 	 18.5 29.7 48.2 13.9
 

H. 	Irrigation Projects 16.8 22.3 39.1 
Subtotal 16.8 22.3 39.1 11.3 

I. 	 Other Ag-ic Projects 15.5 17.7 33.2
 
Subtotal 15.5 17.7 33.2
 

G;RAN[ TOTAL 	 135.8 210.4 a6.23 100 

One At the major teatures of these projects is to develop the Gum
 
Arabic bolt, which -ortrihurtes both to the welfare of a number of the
 
rural populwt n ,ndl to g,:er;te o reign e..change.
 

F.& 	 [,va l. :nt PrIc eot for th Livestock Sector 

These a'aoj1 t ,r ;ipproximat,:iy 114 of the total agricultural 
deveclopment budget and are distributed over the entire country. These 
prcjcts inclu(e strengthening of animal and veterinary research, 
improv,,ancit of the capability of services provided to animal owners and 
provision of marketing services to promote movement of animals from 
producticn c:nter; in the we stern and southern parts of the country to 
the 	major irban centers and export markets. 

F.6 	 Irrigation Projercts 

These account f ir 11.3% of the total agricultural development budget 
and intend tLo i fprl) an d devo:lop the irrigation infrastructure and 
networks Arid to proiote res:arich on improved irrigation methods. 

G. 	 R --aro:lh tor Agriui-iitural l)tev'eloprient 

G. I 	 Research Inst itt ion. 

Research 1r griulltural development is being undertaken by various 
institutions. Th Agriulltral R4esearch Corporation (ARC) is the major 
institution in the country which has the responsibility for planning and 
implementing bas ic, applied and adaptive research, with a mission of 
producing naximiun yields with minimum costs. Its research activities are 
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focused mainly on crops, but also include research on forestry, range 
management, fisheries and marine biology and food processing research. 
ARC has its headquarters at Wad Medani, with five regional stations at 
Wad Medani, Yambio, Ndiha, Abu Naama and Kadoug i. A number of 
substations are distributed over the country with different 
specializations to deal with the different agro-ecological conditions. 
These are identified on Map 3.1. 

Until very recently, crop resea rch has beeni concentrated on the 
irrigated sub-sector, particularly oi ,otton. Hiowever, the efforts now 
have been expanded to include rainftd crops throuh the Western Sudan 
Agricultural Research Project, which has stat ions at Elobeid, Kadogl i, El 
Fasher, and Nyala. 

Some deve!opmecnt proiects, such as The Westorn Savanna DveLopmerit 
Project, ald Jebel Marra Ru'ral IDP ve opwuLot PoQicc , aloo undortake some 
type of adaptive research under tie sup.rvision and sipport of the ARC. 

The 	colleges of agriculture at the Universities of Khartoum, Gezira
 
and Juba and the polytechnics are aIso involved in agricultura I research, 
although their work is oriented more towards basic research than applied 
and 	adapt ive research.
 

The Agricultural Research Concii of the National Council for 
Research as sists with policy formulation, and organization and finance of 
multi-disciplinary teams to focus on specific research problems.
 

Livestock rescarch is the responsilIity of the Ministry of Animal 
Resources. The.r. ,ar two dqpa rtMeilts for research: 

a) 	The Animal Production Research Administration is more concerned with 
cattle and sheep breeding, fattening and animal nutr tion. It has 
five substations, at Shukkaba, Umbenin, El liuda, Gazala Gawazat and 
Atbara.
 

b) 	The Veterinary Research Administration has its iain laboratories at 
Soba and is working mainly on animal health research and production 
of vaccines. 

The 	Coll.ege of Veterinary Science and the Institute of Animal
 
Production at the University of Khartoum are also engaged in livestock 
research.
 

Social and economic resear ch for agricultore occurs in different 
institutions. The Planning and Agricultural Economics Administration of 
the 	Ministry of Agriculture is undertaking research in the areas of
 
product ion economicr, marketing and agricultural policy analysis, 
together with the tUsk of col lecting, processing, analyzing, and 
disseminating agricuitural statistics of the various crops. 

The socioecionmic units t the major agricultural corporations, 
particularly of Gzica nad Rahgla, undelrtake surveys and economic studies 
for their respective institutio s. 

The departments of agrt.cultiral economics at tlt niversities and the 
Development Studies and Research Center of the University of Khartoum are 
also engaged in economic research of agriculture. 
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The Economic and Social Research Council of the NCR is another
 
institution which is involved in economic research for agriculture.
 

G.2 	 Research Orientation 

At present, efforts to improve agricultural technology and to 
intensify production are focusing on the problems of the modern irrigated 
subsector, with less emphasis and less concern for the problems of the 
rainfed sub-sector, particularly the traditional portion of it. Some 
efforts have been made, however, to rectify this situation, Most notably 
through the Weswtern Sudan Agricultoral Research Project. ut these 
efforts are still small-scale and are not proportionate t Lh, sie and 
scope of problems facing the traditior al ro infed farming. 

III general , flurthor iIrovemt2iu in igri (mlLtura rtesearch are needed
 
if it is to meet anifd respulnd to the euds an!ld reIqulirOimiLtS for sustained
 
economic growth:
 

a) 	 Research institut ions Pid to ht: sLrnLhenoed in terms of traine( 
manpower, .utufint i tunds-; , iAnd othter r~sOitrcu- needed to undertake 
the Various type.s i :irch. 

i)) 	 Strong I inka,_ es ,!Ltwetn researcl, ;ind extension neted to be established 
if r":s rch resul anld ptn&w4t. tecm uohgies to; tew io W are be 
trallsferrctri to fa rmers Ani if ris ri oLivities Are be based on( to 

the ;e tial prObii; t fra l~flerS.
m 

c) 	 CoordiltLitI ttwe," the '.rions units working on socioeconomic 
research needs tW b" ilsti tutiot .lizd to dirert their efforts in a 
coordinate d And ansis tut way towards the problems ot ogricutture in 
the f ields et prodtct iolt, Illarkt ing, processing and utilization of 
agricul ttril m oundiities. 

d) 	 It will in useful to -sLathlish at inturdisciplinnry body with the 
responsibility for pl!, ning, coordinating, and budgeting all research 
programs and mianlpo iser requirements and traitnig. Stich a body will 
work to dir tt the ov, rall research efforts and available resources 
to address tie principal problems of agriculture and to maintain 
coordination, consistency and relevance altong the research activities 
undertaken by tht various institutions. 
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Section 4
 

PERFORMANCE OF THE AGRICULTURAL SECTOR
 

In general, the performance of the Sudanese economy, including the
 
agricultural sector, has not been satisfactory during the recent past.
 
GDP per capita has been falling in recent years, reaching $375 in 1985
 
compared to $430 in 1982. '-ost sectors of the economy have not realized 
any significant development. Industry which is primarily based on 
processing of agricultural contmodities remains andeveloped and is still 
facing serious problems. The development of an efficient transportation 
infrastructure, vital for sustai ned economic growth, is being impeded by 
lack of sufficient investment tunds and also by the vastness of the 
country. All sectors of the economy are still suffering from energy 
shortages.
 

The perfortrance of the agricultural sector has not been better than 
the general ccnnomy. Its GDP in real terns declined from LS 2450 million 
in 1977/78 to LS 2106i million in 19S6/H7 (Table 4.1). As a major source 
of foreign exchange, it failed to generate sufficient foreign currency to 
meet the import bill. The rvenu-generating ciac ty of the major 
agricultural corporations declined, an. they ace becoming a financial 
burden on the national treas, y. Producti on in the traditional sector 
worseied and ttput o. its major crops (short-staple co' to-, broundnuts, 

s oSM , ,ile: a ita i c ) de'c I i 1'I. 

e r, ,,sovs be to the 
ova-rail ,coot:tor ind particularly of agriculture. Conflicting social and 
wronomoin' obj,,tives and nmisrinratgeottent and misallocation of the available 
resour:rs me reason. The misa1location of resources was reflected in 
the exc, stiv. ,mitiphasis on large-scale schemes and the neglect of small 

Sever J 1 ':oul,' cited ex,)l.3in poor performance of the 

farmers. lhin approach overestimated the supply response of these 
schmes W i..creased investment and at the same time underestimated its 
requirtm, for foreign exchime. This approach reflected a 
misuitdet-,tLanding if comparative advantage as the traditional farming and 
Livestock sub-sectors were virtually excluded front development programs. 

Second, management of development plans, in terms of monitoring ar, 
evaluation, was poor. 

Third, the pricing arid marketing policies were not conducive to 
increased prodct ion, since they did not reflect sufficient rewards for 
producers. 

Finally, the worsening climatic conditions in the late seventies and 
early eighties, especially th drought years of 1982/83 - 1984/85, were 
also respottsi 0le for the poor performance of the agricultural sector in 
particular and for the failure of efforts to improve the overall economic 
situation in gentrlE' . 



Table 4.1: Total GOP, Agricultural GDP and Index of Real Agricultural GOP
 
Million Sudanese pounds, at 1981/82 prices
 

Total GDP 

Agricultural GOP 

Index of Real 
Agricultural GDP 

1981/82 = 100 

1977/78 

6047 

2450 

118 

1978/79 

5396 

2037 

98 

1979/80 

5589 

1903 

92 

1980/81 

5671 

1820 

88 

1981/82 

6063 

2067 

100 

1982/83 

5785 

1790 

87 

1983/84 

5730 

1703 

82 

1984/85 

5329 

1367 

66 

1985/86 

5697 

1899 

92 

1986/87 

6356 

2106 

102 

o 
m 
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A. Crop Sub-Sector
 

Sudan is one of the few countries of the world that still presents 
vast scope for horizontal expansion in crop production. Currently about 
8 million hectares out of a possible total of 61 million are used for
 
cropping. As mentioned above, the country is almost 
self-sufficient in 
food, and given the necessary investment resources, has the potential to 
produce sizeabl-" surpluses to contribute to the food security of the 
region. 

The crop sub-sector contributs the major portion of the total
 
agricultural GDP, aMount log to 54.7% (1981/82 
 - 86/87). 

The six-year plan 1917/78 -- 1982/83 alloca.td a total of LS 325
 
million for the development I the crop sub-sector. This amount
 
represented 45.4% of the LS 715 Mil I 
 ion 11 located for the agricultural
 
sector during the pl an period. The objectives were to increase total
 
output for the major crops to meet domestic demand and to create
 
sufficient surplus for exports. 
 The production targets, as shown in
 
Table 4.3, 
 were to be Lealized through vertical expansion, aiming at 
optimizing resource utilization and making the produc tion of crops more 
competitive, and through hoizontal expansion by bringing into production 
the v;ast. untapptd lad resources. 

'Wi'rtiiiitety, the targets se,-t for the :;ix-year plan have not been
 
ach v. As s;hown ii TabIble 't.3, for all the m.ajor 
 crops total output
 
dtinI Hs /8n - 1486/87 vas lowar 
 than the trget for [982/83. For
 
cotton, total output in the last two years was 
 512% of the plan target;
 
fo: sorghum, nillt 
 and wheat it was 9,1 , 68% and 27 reqpectively. For 
sesame it was i5, ind for grouinhuits 20%. 

It shottld he noted from the table that in terms of area, e::cept for 
sorghum and millet, area targets for other cr'ops w, re not achieved. More 
striking is the poor performance Of Lie yield: for all crops yield level
 
during i91H/46 - 8h 
- 87 was much lowe' than what Y;s targeted for
 
1982/83, the last year if the six--yuar plan, indicating that no major

breakthrough in crop productivity 
 has been achieved after the comoletion
 
of the levelopment plan.
 

The failure of th, ccop sub--sec tor to achieve its targets was part of 
the overall poo petrformance at the agricultural sector, which was caused 
by the overall weakness of the economy, deficient macroeconomic policies,

misallocation of resources 
 and the other factors which were outlined and 
discussed above. Bot more directly related causes for this failore would 
include insufficint funds for r'eseCarch and hence the paucity of improved 
farming technology which in economicall1y and ecologically feasible, the 
weakness of the extelsion service aid the abswce of any formal and
 
institttli nil ized li ikages between research 
aiid uxteiision, which weakened 
the transfer of appropriate technologies, as might be available to the
 
farmers.
 

B. "he- i ivestock Sub-SectaLr 

Yiel-dleformniicu of Livestock and Poultry 

The Sudan has ain enormous wealth of livestock and poultry consisting
of cattle, sheep, goats, camels and chickens. The country is self 

http:alloca.td
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sufficient with regard to red meat and broiler meat and is even exporting 
cattle, sheep and camels to neighboring Arab countries. 

Sudan cattle are of the Zebu type, whi,:h are adapted to the tropical 
regions of the world. Tlr.y are divided into northern and southern 
breeds. The northern Sudan breeds are either Kenana, Butana or Baggara 
and are characterized by their short, horns. The names given to these 
breeds actually refer to areas 6he re they are predominant (Butana) or to 
the tribes that own them (Kenana and Baggara). The three breeds are dual 
purpose, producing milk and met at tile same time. Tile Kenana and 3uLana 
breeds tend to produce reasonably high milk yield under good management.
 
Average yield of Kenana is 1555 kg/year, while that of tile Butana is 1095 
kg/year. Such yie lds are fairly comparable to or higher than those of 
breeds from other Arab countries for he Shami breed of Syria. Meat 
yield is also reasonably high but lower than that of Tunis.an local and 
the Shami breeds. Other breed; found Lin the northern Sudan are the Nubi 
ind Um Barraro. Fhe first is small in size and is only found in tie Nuba 
Mountains, while the lattor is a long--horoed introduction from West 
Aftrica. The souttern Sudan breeds are sail-sized and long-horned. They 
are ntamed after the tribes that own them, e.g., Dinka, Nueir and 
Shulluk. They art bred for moat production. In addition to local 
breeds, small ,numbers of t'ousses betwoen Kenana or Butana and introduced 
Friesian breed are prestUE. Such crosses are mainly bred for milk 

pr-odutctiotn aond yit.ihs ar, getllrtl by muite high. 

Sheep bred in tile Sonan are long-tailed. They are divided into
 
desert and Nilotic types. The desert ;heep coolsLitutes about 80% of the
 
population and is the major source of meat in the country and is also
 
exported. iDesert sheep are named after the tribes, i.e., Shukri, himari,
 
Kabashi and Z;igawi. The Nilotic type pr.ent in the south is short­
tailed and is called tte aposa breed. 

Goats are maily bc 'l for mi lk and to ;ott: extent for meat 
production. The major br,,ds are NubI, Desert, Nilotic and Swiss 
(introduction). the Swiss breed is large in size and a high milk yielder. 

Sudanese, camels descend ftrom the single-humped Arabian type. They 
are used by tottads for milk production. Camel meat is not preferred by 
most Sudanese, anid camtels are therefore exported to Egypt. The important 
breedK are fEasha"d, htshati and Atafi. 

Poultry is an expatding itdustry. Total population in 1985 was 
estimated to be 27 million birds. Local breeds and cros;ses with 
introduced cto cons titute 80% of the populat it. rho remaining 2O are 
introduced hybrids, soch as white Leghlorn and red Sussex. The production 
of poultry produltt i; sutftitint to satisfy local deianrds. In 1980 egg 
and broiler production i9. ittd 17.7 thm satd respectively.was n tons 

The livestock sub-se t r i; the largest agricultural sub-sector in 
terms of its contribution to the sector's .DP, which amounts to 34%, 
'Table 4.2. 'This relatively high ctttributtion of the sub-sector does not, 
however, ref lect its full potential, which could be te lized from the 
sizable animal wealth of the country. lite majority of livestoci, 
composed of cat tle, sheep, gtats and cttels, are held mainly under 
traditioal nomadhi: patterns. Humce, livestock is not ftlly exploited 
commercially, as a large portion of it is held out of tte economic 
mainstream primarily for subsistance and prestige purposes. 

http:Tunis.an


Table 4.2: Contribution of the Agricultural Sub-Sectors to Agricultural GDP,1981/82 - 1986/87 in million Sudanese Pounds at 1981/82 prices 

Crop Sub-SectorVluIrrigated 
Mechanized 
Traditional 

1981/82 
Value 

523.9 
319.1 
441.1 

1 

21.8 
13.3 
18.4 

1982/83 
Value 

652.7 
153.2 
290.1 

29.4 
6.9 
13.1 

1933/'4 
;Value 

673.7 
155.5 
239.7 

31.1 
7.2 

11.i 

1;54/'5 
Va1ue 

71-.0 
64.0 
174.0 

40.8 
3.7 
9.9 

1935/86 
'Value 

686.0 
285.0 
305.0 

32.9 
13.7 
14.6 

1986/87 
Value 

748.0 
331.0 
253.0 

% 

33.8 
15.0 
11.4 

Average 
Value % 

666.2 31.2 
218.0 10.2 
283.8 13.3 

Sub Total 1284.1 53.5 1096.0 49.4 1 068.9 49 9524 54.4 1276.0 61.4 1332.0 60.2 1168.0 54.7 
Livestock 814.7 33.9 822.8 37.1 787.0 36.4 624.0 35.7 625.0 30.0 691.0 3,.2 727.4 34.0 

Forestry, Fisheries& Agric. Services 300.1 12.6 298.7 13.5 307.8 14.2 173.0 9.9 133.0 8.8 191.0 8.6 242.3 11.3 
Total Agric. GD 2401.9 100 2220.1 100 2164.2 100 1749.0 100 2084.0 100 2214.0 100 2137.7 100 

Total GDFor the Economy 6720.5 6765.4 6477.7 5384.0 5675.0 6076.0 6183.0 
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During the six-year plan, a total of LS 163.4 million, representing
 

22.8% of the total investment funds allocated for agriculture, was
 

allocated to the livestock sub-sector, consisting of LS 55.2 million for
 

public-sector projects and programs and LS 108.2 million for private­

sector projects. The main thrusts of these projects and programs were:
 

a) 	improving animal health by veterinary research, extension and disease
 

control measures;
 

b) 	encouraging animal production by improving and expanding watering
 

facilities in grazing areas, improving pastures and establishing
 

stock-routes to facilitate marketing; 

c) 	 encouraging poultry production and milk production, by providing
 
sufficient incentives to the private sector.
 

In general, implementation of the planned projects for the livestock 

sub-sector faced numerous ploblems, which affected the overall 
achievement of the plan targets: 

First, the deficient macroeconomic policies and the frequent changes 
in these policies weakened the performance of the national economy in 
general, adversely affecting the investment climate and reducing the 

incentives for private sector active involvement in the development 
process (private sector share was about 66.2% of the total planned 

investment in the livestock sub-sector). 

Second, total investment funds that were made available for the 
sub-sector were insufficient and did not meet its total needs. Many 
projects were either not started at all or not completed. Those 
completed were not able to operate at full capacity. 

Problems cf infrastructure continued to pose serious problems. Lack
 

of marketing facilities and a propec transportation system to overcome
 

the hazards of trekking animals through long distances, inadequate animal
 

health services to combat diseases, shortages or below-standard slaughter
 

houses and poorly equippea quarantines caused numerous problems and led
 

to insufficient supply of animals for slaughtering and/or for exports.
 

Finally, changes in climatic conditions have also negatively affected
 

the development of the livestock sub-sector. For example, the drought of
 

1982/83 through 1984/85 resulted in deterioration of pastures, serious
 

shortages in water supply, and death of large numbers of animals.
 

C. 	 Forestra
 

Forestry plays an important role in the Sudanese national economy. 
It supplies the country's requirements for building materials, furniture,
 

round wood and poles for various industries and raw materials for the
 

manufacturing of paper and pulpboards. The sub-sector supplies 82% of
 

the country's energy requirements, in the form of woodfuel, thus saving a
 

considerable amount of foreign exchange. Gum arabic is an important
 

product of the forestry sub-sector. It is also an important export crop,
 

the value of which was $ 63.5 million in 1983/84 and $ 41.4 million in
 

84/85.
 

The sub-sector provides direct employment for about 170,000 people
 

(excluding self-collected fuel wood and poles).
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lable 4.3: Crop Sub-Seccor - Six-Year Plan Targets and
 
Actual Production 1985/86 - 86/87 - average
 

1982/83 Targets 1985/86 -1986/87 Actual %(l)
 
Area Yield Output Area Yield Output
 

Cotton 627 L477 
 926 342 1405 480 51.8
 
Sorghum 3822 978 3740 5184 
 656 3403 91.0
 
Wheat 374 1786 668 
 134 1328 178 26.6
 
Millet 1176 440 
 518 1639 214 351 67.8
 
Sesame 1134 330 378 
 1078 185 199 52.6
 
Groundnuts 1218 1287 1568 
 448 720 322 20.5
 
Sugarcane 121 250 30210
 
Rice 42 1357 
 5,
 
Maize 132 909 120
 
Coffee 6 1667 
 10
 
Tobacco 3 533 1.6
 
Broad Beans 23 2043 47
 

(1) Actual output as percentage of this target.
 
Area in Thousand Hectares.
 
Yield in 
Kg per Hectare, except Sugar-cane : M.T./Hectare.
 
Output: in Thousand M.T. 

Table 6.4: Livestock, Livestock Products, 
Fish and Poultry 1985
 

No = 1,000 Head.
 
Eggs = Million. 
Production (Meat and Milk) 1,000 T.
= 

Fish = 1,000 T.
 

Animal Total* 
 Production
 
No. Meat** Milk** Eggs
 

CatLie 22,140 
 530 1384 X
 

Sheep 21,310 165 135 X
 

Goats 14,652 83 458 
 X
 

Poultry 27,600 
 30 X 600 (33,000 Tons (1984))
 

Camels 2,864 49 X X
 

Fish X 
 30 X X
 

Source: * Total = F.A.0. Records, * Meat & Milk Records 
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The six-year plan provided for 11 forestry projects in the public
 

sector, costing a total of LS 9.4 million. The main objectives of these
 

projects were to achieve conservation and pr-tection of forestry, expand
 

tree plantation and to establish industries based on forestry raw
 

material. The plan targets are shown in the following Table 4.5.
 

Table 4.5: Forestry Sub-Sector - Six-Year Plan Targets
 

Units 1982/83 Targets
 

Sawn timber lO00 38.2
 
3


Round Wood 1000 M 1422.0
 

Bamboo 1000 M3 7.4
 
Poles 1000 M3 9.1 

3

Fire Wood 1000 M 22953.0
 

Charcoal 1000 Ton 805.0
 

Gum arabic 1000 Ton 62.0
 

D. Fisheries
 

The objectives of developing marine and inland fisheries were to 
increase the supply of white meat to meet the increasing domestic demand 

and to be in a position to direct a portion of the high-quality red meat
 

to the export market.
 

The six-year development plan included projects for organizing 
fisheries cooperatives, Lo improve and increase the supply of services to 

fishermen, training of fisiermen, supply of modern fishery gear and 

development of fish markets and facilities for processing of waste and 
other related products. The total investment allocated for these 
projects was LS 1.65 million. 

By 1985 total fish production represented only 43% of the plan 
target, or 26,000 m.t., as compared to the 1982/83 planned production of 

60,000 m.t. (Table 4.4). 

E. Yield Performance of YMajor CropLs 

Grain sorghum (Sorghan bicolor) is the most important cereal food 
crop in the Sudan. The total area under sorghun averaged 4.0 million ha 

during 1983 - I185 seasons, about 50% of the total cultivated area. 

Sorghum production, about 2.2 million tons annually, accounts for about 
80% of the total cereal production. Sorglium grown tinder irrigation 
accounts for only 7% of the sorghum area but about 15% of grain 
production. The remainder of the production comes from rainfed areas. 

Rainfed sorghum production is further divided into the mechanized farming 

sector (62% of total crop) and the traditional sector (23% of total 
crop). The overall yield of sorghLn (517 kg/ha) is low and below figures 

from developed countries (2100 kg/ha). Irrigated sorghum yields are 

about 1038 kg/ha, almost double that from mechanized rainfed cultivation 

(514 kg/ha). The traditional sector represents the poorest average 

yield/unit area (376 kg/ha). Sorghum vaiieties grown in the Sudan 
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include Dabar 1, Cadam El Ilamam, Dwarf White Vilo, Ilageen Dura I, Mayo,
Fetaritas, Korakolo, Ras El Girid, Iriana, Um Benein 7, Um Benein 21 and 
Safra. The improved 'jarietics are Dabar 1, Gadam El Hlamam, Hageen Dura 
I, Urn Benein 7 and Um Benein 21. The remaining varieties are not
 
improved 
 but are growii by fa rmers irrmechanized areas. 

Wheat is grown under irrigation in the northern, central and eastern 
,egions during the winttr pecriod (October - March). Winter in the Sudan 
is short and witi relatively higher telnperatures and lower htumidity than 
in the traditional wheat-growing regions of the world. Wheat occupied
about 145,000 ha ill season 19')1/,42, ald lhe [lverage yield was about 1062 
kg/ha. These yields arc no doubt v.ery low du to unf:avorable climatic
 
cond it ioIls, poo r !ld prepairati on, inadtquate supply of inputs and
 
dclayed sowing. 'Ille nios t 
 ihpurtan.t co:miucrcia[ varieti es grown are Giza 
I15, Condor, iadli 1.21Ni I hexi,:;ni and l'ladi. 

Cottol is to, tlaill '.ish crop il the Sudan. It occupies 462,000 ha,
and about S87 ol it ; prodiuced undter irrigation. The Main variet ies 
growi are l,it;kat i -, Shambit B, Barac (67) B and Albar. The first three 
valrier ,: ; otr,: gr il under irrigation, bit Al bar ;s produrc d nder rainfedcondit ions . 0 t-r % ritI:; grwn iii -i incl idt:i,l sollw VS82, Iluda and
Mlaryld. in tli : - ;Ii ii.' yilIds ran!d., !ron 770 - 1640 kg/ha during
the period I')77 ­ 5 , ii I:!.0 ,' tton yi:;ds ar: much lower than this;iiid roa~g, , '':: i - :ts- 'I: /hJ 

(r-toutlidIt ri t. ,: '; t Sii! i, l d in1ud in :rlcrt-a ,ipidly the last
 
,hec;oI,. -; it -.15.- ;.. th,: 011 ; ;k
Iai tia,: (1.03 million ha) and 
mark-1,d ', ,:t I. ;i',' t,,iv ei [iile, . 'lilt- Sud n has therefore
 

, i i !ltIti '1l'l'':i , ia-w rinowk iig oti rthl allhiong produc ing

cola;t. i.-, 'e ' I : ,tll, jir 
(1 ,,!) 1;;troln irrigated areas uch as 
I;,ji%,,i a l d, r .'; I, , iit-- Nil,., BIluec Nile: and Ril batal . The rest of 
th, product: is trfi r(iinilit.:d cul i,; ioll in North Kordhofan and SouLth 
I);irfur. v-i yg, yicud; fromi rtiiteid areas are iboit 1. 4 Lons/ha while
 
that. tr m 
 r-ii re-i;I s'-asis ;ioiit 1.2 tOiLs/hia. 'I'he ma in voriLeties grown at 
pr,l-::u t ir .f Iif er-d, 'I 181 (irrigateid) and Barherton (rainfed). Only
r,<l,ltly 
 Kiri and Sodari hay: been released for growing under irrigation 
and rail;ft.:l Coil iti S rs poet:Lively. 

Sesame is ,.cl ;isively produced under rainei conditions in Kordofan,
 
Kassala and Iii in: Nile proviinces arMid occupies an area of 857,000 ha. At
 
preseIt four white-seeded varieties (Ziraa 1, Ziraa 3, Ziraa 
 6 and Ziraa
 
7) and two brown-seeded types (Huria 
 I a d Huria 31) are grown. The 
average yield (260 kg/ha) is considerably lower than that achieved ill 
China, Afganistain, Eihiopia, MIoxico and Venezuel a. 

Sugarcali: i,; Prt~lcA omlpIetely under irrigation by the Kenana, West 
Sennar, Asalaya, (;iunir i arid Nw falfa Sugar (ompanies. Improved high­
yieidlng cultivars that ir resistant to smilut disease include CO.1001, 
C0.6808 and M33 - 41. Yields art generally lo:v (00 - 95 tons/ha) in 
COmlparisoni with most sllgarcarite produciig countries. 

M4illet is tinosL exclusively grown in the Western Sudan uider rainfed 
cond it ions. Small areas ;ire:, iowtver, plarIneui ill the flush-irrigated
Toka.- l)lta. The total area is about 875,000 ha. Local. varieties are 
usually growv, but recently Ugandi, which is an improved high-yielding
cultivar, has beei released. The average yield is low (720 kg/ha). 
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Broa't beans are grown in the Northern Region under irrigation in
 
25,000 ha. Varieties include Baladi, Selaimi, Rebaya 34 and Rebaya 140.
 

The average yield is about 1400 kg/ha. 

Castor is grown in the Gash Delta in 12,600 ha. Varieties grown 

include Pacific 6 and Cimar ron. Ave rage yield is generally very low (700 
kg/ha). Vegetables are gaining great importance in the Sudanese diet, 
and areas in the last dcade have considerably expanded. The total area 
under vegetables is about 40,000 ha. A range of crops and varieties are 
grown. Yields are, howev.:r, generally low and are far below those of 

other Arab countries. Details of the 1985-8b area, yields and production 
of principal Crop.; are providel in Table 4.6. 

F. Seed - Ava i lab i I ity 

Mos t of farme rs the Sudan use nti icertif seed. They usually 
select seed from their fiolds and plant them the next. season. Certified 
seed are usual ,' not available to the traditional rainfed subsector. 
Shortage of rr.t iied s;end in the country is due to lack or shortage of 
facilities ava ilabl. to the National Seed Administration. Over the past 
few years, howcver, thisa administration has e:-:panded with tile help of a 
FAO/UNDP projs,:t. A s;tar was made with the production and processing of 
certified seed oi major crops. Productivity of the administration farms 
is generally low. 'h,av:r~gw production of seed is below 3,000 tons 
compared to a Coilt y-w;td, rquiremmnt ot around 100,000 tons. The 
annulal improved seed riquiremant for major crops are 36,750 tons of 
wheat, 12,K0{) tJns of sorghum, 43,100 tons of groundnuts, 1700 tons of 
sesame, 2,''0 tLons at millet, 05 tons of' Kenaf, 150 tons of castor, 1,800 
tons of broad beans aind 25 tons o alfalfa. In addition, vegetable seed 
importation is arounind 200 tons. 

the in ied 

It is therefore evident that the National Seed Administration is 
inadequately equipped to provide the required improved seed to the 
farmer. In order to alleviate the problem large production schemes such 
as the Gezira, Ranad, New Halfa, Nuba Mountains and Mechanized Farming 

,Corporation are producin cotton seeds needed for the whole Sudan. 
Furthermore, they have initiated the production of improved seed of 
wheat, sorghum and groundnuts for distribution to the farmers in their 
schemes. They lack sufficient seed-processing capacity and trained 
staff, however,. 

Productivity of both livestock and poultry is generally low, and this
 

is attributed to inadequate supply o good-quality feed and to the
 
nomadic nature of livestock production.
 



Table 4.6: Area. Yieia. and Production of Principal Crop, of the Country

in 1985-86 and 1991-92 Production Targets
 

Area 
1,000 ha 

Yield 
t/ha (1985-86) 

1985-86 
Production 

1.000 t 

1991-92 
Production 

Target 1,000 t 

Crop 

Cotton 

Long staple 
(Seed cotton) 

I 
200 

M 
-

T 
-

I 
1.1 

M 
-

T 
-

I 
222 

M 
-

T 
-

I 
355 

M T 

Cotton 

Medium staple 
(Seed cotton) 

112 - - 1.6 - - 178 - - 475 

Groundnuts 

(Unshelled) 

Sorghum 

(dura) 

61 

472 

- 366 

3586 1351 

1.5 

1.4 

-

0.7 

0.6 

0.4 

94 

660 

- 192 

2328 536 

400 

300 

560 

2118 851 

Millet 9 53 1672 0.7 0.4 0.2 7 22 388 - - 650 

Wheat 151 - - 1.3 - - 199 - - 350 - -

Sugarcane 

Sesame 

48 

-

-

495 

-

563 

81.8 

-

- -

(Sugar cane) 

0.1 0.1 

414 (sugar)-

- 58 76 

7000 

170 172 

Gum arabic - - - - 14 67 

Legumes 

(Faba bean) 

60 - - 1.3 80 64 

Vegetables & 
Fruits 105 

I = Irrigated Farming M = Mechanized Farming T = Traditional Farming 

Source: 1: 
2: 
3: 
4: 

Department of Agric. Econ. Mini of Agric. Monthly Report March 
Gum Arabic Company (normally around 40 thousand 
Dept of Statistics. Mini of Agric & Forestry Administration 
Ministry of Finance and Planning (Planning), Prospects, Programs 
and Policies for Economic Development Vol 111 1984-85 ) 86-87. 
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PART II
 

ANALYSIS OF STRUCTURE AND FUNCTIONAL ANALYSIS OF THE ATMS IN THE SUDAN
 

A. Methodology
 

The methodology calls for the identification of prinicipal 
institutions and groups within the agricultural technology management 
system (ATMS) in the Sudan and an understanding of how those institutions 
and groups relate to one another. Particular attention is given to 
identifying institutions and groups which are found to have significantly 
affected structure and performance of the Sudanese agriculture. 

The other two interrelated elements within the structure of ATMS in 
the analysis are the critical functions ATMS is expected to perform, and 
the mechanism by which the system carries out these functions. The 
functional analysis provides a methodology for describing an ATMS in terms 
at key tunctions and the role particular institutions and groups play with 
respect to each function. Since the ATMS is not consciously defined by 
most participants in it, the functional analysis provides a framework in 
which improvements can be systematically discussed. A function may be 
performed inadequately because there are too few, or too many, 
institutions and groups involved, or because the mechanisms applied 
require improvement. 

The main instrument of analysis is a "linear responsibility chart". 
This is used to identify institutions, tasks, and responsibilities for 
execution. 

Thirteen key functions are identified which an ATMS must perform, or 
at least influence. ff the system carries out all 13 functions 
effectively and coherently, it is likely to be "successful". These key 
functions, and the analyses that must be undertaken, follow: 

1. Def in emacro-economic strate'y 

Analyze the organizations involved in making basic macro-economic
 
policies relating to rates of exchange, relative prices, and size of
 
government which set the overall framework in which the agricultural 
sector operates. These policies have an impact on agricultural 
innovations.
 

2. Define intersectoral allocation of resources
 

Determine the share of the government's budget devoted to agriculture
 
and the way in which that proportion is fixed. This is a measure of the
 
importance attached to agricultural development and of the potential
 
resource available for agricultural technology generation and transfer.
 

3. Develop human tesources for the agricultural sector
 

Determine whether ATMS organizations are efticient in developing and 
managing their own human resources. Management of human resources
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involves the identification of needs, planning for human resources, the 
execution of training plans, and the establishment of conditions of 
service which attract and retain the human resources required by the 
system. 

4. Generate domiestic political support for agricultural research 

Organizations need political support for their activities. Determine 
whether the ATMS orgaiizations actively seek to generate support or
 
detract from support for agricultural research through inaction or
 
opposition.
 

5. Generate__exterjals usp~pr t ftr agricultural research 

Identify organizations which generate external support for
 
agricultural research/extension, and the mechanisms they use. The
 
external support an ATMS enjoys may be a crucial element in its success 
or failure.
 

6. Se ,goals for the agricultural sector 

Clarify how goal; are set for the agricultural sector. The
 
establishment of realistic goals and the creation of appropriate
 
mechanisms by which they are set are important functions for the success
 
of the sector.
 

7. Allocate resources witLhin thegricultura I sector 

The aiount of resources devoted to research, extension, credit, input 
supply, and market ing guarantees is a dec ision variable affected by the
 
political-bureaucratic structure. Analyze the mechan isms through which
 
each organization influences thost decisions.
 

8. Determine ygricultural research strategies (macro-level) 

The determination of research strategies involves the identification 
of development objectives, the expression of those objectives as research 
problems, and the choice of appropriate research strategies to solve those 
problems. Determine the role and effectiveness of each technology­
generating organizcation in setting these strategies. 

9. Generate and assess technology 

Identify all organizations which generate and assess technology. 
Technology generatipa takes place primarily in nationa research 
institutes, but "nivrsities, private firms, and external organizations 
are also involved in generating and assessinig technology. 

10. Trans fer_ _tar a lgyIo 

Identify and analyze institutions and mechanisms involved in 
technology transfer. Interfacing between research inn extension is an 
important function of the AIMS. In the a"sence of an effective public 
extension service, other chiumels for the transfer of technology and for 
related information exchange may be identified. 
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11. Provide support service to technoloy adopt ion 

Support service organizations in agriculture provide a range of
 
services -- from seeds to credit and tractor hire. Identify the principal 
organizations and the servives they provide. Note as well of support 
services provided by organizations not primarily part of the support 
service sector.
 

12. Evaluate the impact of technolo devoo nt e f fort s 

Several organizations may assess impact on the ATMS of agricultural 
research. Identify these organizations and analyze the evaluation methods 
they use.
 

13. Insure the marketing and use of the product 

Describe and analyze the role of agencies involved in market
 
regulation and intervention.
 

For each participant in the system, its responsibilities anu 
mechanisms for participation in the key functions are described. In 
descending order of authority, the levels of responsibility of each 
organization with respect to each function lay be described as follows: 

1. Decides (makes, or participates in, the final decision). 
2. Finances. 
3. Coord inates. 
4. Executes. 
5. Particip ates in tihe carryiNg not of the function. 
6. Advises (or is regularly cosmlted by decision-makers). 
7. Informs (in a staff or lobbying function). 
8. Requ.sts (as an object rather than executor of the function). 

The imechanim ism s each organization uses to participate in each function 
may include forma! lines of authority, procedures for regular 
consultation, lobbying by interest groups, or simply an informal exchange 
of information. Some organizations, or classes of producers, may have no
 
mechanism at all fc: participating in many of the key functions.
 

Conceptually, the 11 key functions of ATMS are arrayed at the top of 
a matrix as columns, all institutions and groups involved in performing a 
given fun'-tion and the uxtent of their involvement can be identified. The 
number and location of participants in the ATMS help to identify points of 
strength and weakness. By going across a row, all the functions that a 
participant performs in the system can be shown, and the concentration or 
dispersion of effort can b,: highlighted. This matrix provides a 
structural map of the system which can highlight duplication, competition 
or potential for cooperation olnligparticipants of the system. t will 
aiso demn(strate the absence of certain institutions and/or gr. aps fron 
any influence on functions in which they should be involved. 

Microcomputers can he used to store information in a database 
format. It can be upllted as new organizations are created, as the formal 
functions of all organizaltions are modified, or as the mechanisms for 
involvement are changed. 
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B. Analysis
 

Different institutions and producer groups of the Sudanese ATMS were
 
identified and listed alphabetically with their acronyms in Table II.1.
 
Each has been classified by principal purpose and subsector: donor
 
(external); technology generating; policy environment; support services;
 
technology transfer; and technology using (Table 11.2). These tables
 
confirm the complexity of the Sudanese ATMS. Numzarous donors; technology 
generating, transfer and using organizations are involved in the system. 
They serve particular client groups, or substitute for some functions not 
performed by other institutions. 

The institutional roles within each key function are identified under 
each subsector of organizations in Table 11.3. The pareicular mechanisms 
through which each institution functions and each group related to each 
function are described in Tables II.14 to 11.16. 

Poliy conte t of technol jgy eneration 

Policy plays ' critical role in shaping the structure of agricultural 
production, the efficient use of natural resources, and the context for
 
technology development.
 

With respect to nacro-policy formacion (Table H1.4), national 
research institutions do not participate, request, or inform in the 
macro-economic policies formation. However, individual economists from 
universities who participate in task force studies, NCR task forces, and 
PAEA statistics and studies contribute by advising into macro-policy 
formation. Ihe production performance of tle agricultural production 
corporations has a great influence on the formation of macro-policies. 
Farmers, tenants, and livestock owners, through their productivity, and 
unions request the goverpment to adopt and implement policies suitable for 
input availability and prices. While donors do not participate directly 
in the decision making, they influence racro-policies in an advisory role 
through their projects and studies. 

Regarding intersectoral resource allocation, decision making, 
executi:g, and requesting are functions of various government 
organizations, e.g., ministries, cabinet, etc. Economists from 
universities and NCR participate in task forces and comnittees. Donors 
financing agricultural development and research projects play an important 
advising role in the allocation of resources (Table I1.5). 

The technology geaerating system must be in a position to provide 
information to help policy makers -- M.ANR, MAR, MI, MFEP, CA, C5, and CM 
-- establish priorities among competing development objectives and develop 
agricultural policies. Thus, technology generating systems should 
strengthen economic studies in collaboration with other organizations in 
the agricultural sector to contribute in developing agricultural 
policies.
 



- 1214 -

The incorporation of international, national, and sectoral levels of
 
analysis in developing agricultural policies will influence decisions
 
concerning the relative emphasis on agriculture and industry; the balance
 
of food self-sufficiency versus reliance on imports to meet demandl the 
determination of national priorities among export and food crops; the 
reconciliation of the need to keep food prices low for consumers with that 
of providing sufficient incentives to farmers to expand production; the
 
degree to which price policies or subsidies should be used to stimulate 
production and adoption of improved tOchnologies; and the equitable 
distribution of benefits of agricultural research among various sectors 
and interest groups in the society. All of the decisions demanded by
 
policy issues such as these have a strong impact on the nature of
 
technology which farmers will adopt.
 

To achieve agricultural development objectives, the Sudan will need
 
to strengthen its present agricultural research capabilities in the
 
institutional building in areas of policy, organization, and management.
 
Particular attention 
will need to be given to ensuring that research has 
contributed in deve loping agricultural development objectives and that
 
research policies are adequately oriented toward agricultral sector
 
objectives and overall development and society goals. This calls for
 
institutional mechanisms at the nat ionaI level 
 to provide information to
 
help policymakers establish agricultural policies, and to set 
broad
 
research priori ties, allocate resources to these priorities and develop
 
loIg-torls lt.sea r h strottgie,;.
 

A cntralied authority for s.rh acomlpre.rhens iye national research
 
pol icy wo..ld he necessary. inis central ized authority could be
 
establ shed in ; 'orm of a noncii e.g.,
, Sudi Agricultural Research 
Council (SARl).
 

SARC should opraLte within the general pol icy frame to develop

articulated agricultural development and agricultural research policies,
 
and to ensure cons i stency of research with the agricultural sector 
objectives anrd the national dlevelopment and society goals. Additional 
funct ions of the centralized authority are concerned with research program 
ufete rminat ion aind impleomentation. 

Technology aid inst i ttional l 1,2n..s 

To meet the rising demand for agricultural products, increasingly 
complex and diversified agricultural technologies will be required. New 
production technologies are needed in both irrigated and rainfed areas for 
different produtcer groups undhe r varying conditions. The technology 
challenge shapes the projection of trondo for agricultural research and 
techno logy deve lopmntt.
 

Technological development Weading to a srst a irllte increase in 
agricultural prodUCivity requires a strong naional research system.
Equally requ ired area numberra of supporting faeilities such as national 
research arid trainiKg institutions, credit and extension services, 
infrastructtur, i nput- output mrarkets, and transportation. linproved 
technologies can increase agricul turl production only %hen farmers are 
aware of the technologies and know how to use them; when required inputs 
(seeds, fertilizers, pesticides, etc.) are available at reasonable prices,
when markets are accessible; and when there are rumunerative prices for 
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farmers' products. All these are prerequisites for agricultural 
development and represent important institutional challenges for improving 
agricultural production. 

A national agricultural research system is concerned with determining 
a research program, implementing it, and conmuunicating appropriately 
findings to those who need them. Resources (human, physical, and 
financial), information, know-how, and management and leadership are 
needed to carry out all these activities in appropriate organization and 
structure. 

External donors have played a major role with respect to human 
resources training by fiiriing postgraduate and in-service training 
(Table [I.6). International and regional research organizations are 
participating in the in-service training for Sudanese researchers by 
providing opportunities for training at their ihedquarters and in the 
Sudan. The three Facitlties of Agriculture, InstiLute of Animal 
Production, and Facul-y o Veterinary Sciences in the Sudan have trairning 
programs for B.Sc. and M.Sc. degrees. 7he >1.Sc. program, in many cases, 
is supported by donors. Miost of the teaching staff in these institutions 
have Ph.D.s from British and North American universitius. 

Research results of national programs of ARC, IVRA, and APRA, and 
collaborative researcl with regional and international organizations, play 
a great role in participating in the generation of political support for 
agricultural research (Table 11.7). University research is aiming more 
toward publishirg articles; and its results are not adapted and verified 
in farmers' t ields. Thus, it has less role in generating political 
support. ProdurLion performace of the production corporations and 
feedback to teision makers have the major role in generating political 
support by requesting further implen ietation of research results. 

Fxe:rn~il support to re;earrch is provided directly by a number of 
donors throl inaricing research projects, and by executing collaborative 
and joint r,,arch :h proj cr:ts with international and regional organizations 
(Table I.8). Requests for external support come Lo MFEP from various 
research institutions for pre!lim,,inary approval. Final approval is decided 
by tie Cabinet. Small research projects are dealt directly between 
research institution and donors followed by the approval of the 
Government. While large research projects are dealt directly with the 
Government and tie concerned research institutions. In this case 
negotiations with donors are held with the MFEP. 

ARC, APRA, anud LVRA participate in the meetings of the MAR ard MANR 
for setting agriultural sector goals. Donors arid internationa 
develnpment agercies advise, through their studies, an sector goals. 
Production corporation execute their produrction projects to achieve tile 
production goals (Tabl I II.)). 

Resource allocation within the agrirIltural sector is influenced by 
donors financing specific activitierr as well as by various requests from 
agricultural sector institutions, i.e., services, research, extension, 
production corporations, sugar companies, and rural and agricultural 
development projecLs (Table 11.10). 
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There is no comprehensive national research strategy. Research 
strategy for APRA and LVRA is prepared by committees and approved by MAR. 
However, ARC is the only research institution governed by a board of 
directors. Its research strategy is formulated by the board and approved
 
by the Minister of NANR. Donors could influence research strategy by

financing specific researh projects. International and regional research 
institutions influence the strategy thri ugh their participation in the 
joint research projects (Table 11.11). 

Research isa; executerd by spe:ialized nationa agencies. ARC, APRA and 
LVRA are the leading research institutions of the public sector. Other 
research is uxe'uted by universities a11d colleges. Itrnational and 
regional organizations uxeu t joint research programs with various 
nacional institutions, mainily with ARC, APRA ,,nd LVRA (Table 11.12). 
Finance to research comes fro (,ovairment, the annual budget which is 
mainly covering salaries up to 8(0%, from national production corporations, 
and from donors. lxtR:-:tonsinnigncius participate in research by helping in 
the execution of on-farm trials. The rural development projects 
participate in ra;earcn by oarrying out yerif.ication trials (Table II. 12). 

Transfr of tulh:ilgy is a cimplox system in Sudan. It is the task 
of the AFI, APCEU, Rural liev0 lopmunt Proycc ts, NAEA, RAEU, WSDP, and 
others (Thabh 1.13). b i ivat _ and multilateral production companies, 
and the private poiltry indu.stry are verifying and adopting their own 
technology. Yor instanue., the multilateral Arab hudanese Blue Nile 
Agric'ultural Company hals its; testing farm at Agadi to verify maize,
 
sunflower, sesa,:n, and millot 
 seed for its own use in their production
 
farna. Su c ('omplex systel is, however, performning an essential
 
technology tri;;,.r fuiiil ti, anld thei r agents are located close to 
 tenants 
of the prodction corporations and farmers in their fields. Most of the 
research projects iiionved by donors are covering the technology transfer 
activitie_,s is parts i these projects. 

Loans and production inputs are prcvided by public production 
corporations, ruro dovelopmepnt projects, sugar companies and ABS. 
Marketing servi,-es for output are provided by public agencies, e.g., APPC, 
SCC, SOSC, and LMIC (Table II.14). Donors are financing production 
inputs, especially for the public corporations. 

In the evaluation of :;rl:tL, donors participate in resource and 
project evaluation. Task farces are the main tool for evaluating specific 
projects aind 'arrying out studies ("ble 11.15). The research system
participates, at the individual scientist level, in these tash forces. 

In market. ing and ,e :.ierciaI intervention, tie CA, CH/S and CM decide 
and approve lhe bilateral Agreelents, pricing of main output, exchange 
rate, andlsubsidies on stapl" ooed and product ion inputs (Table I[. 16). 
The production corporations, u ions of farmers, unions of tenants, and 
others, provide information on cost of production and marketing services 
to t.he decisiin maker . 

Fragmentation of technology generat ion, assessment and transfer 
programs is the main characteristi. ofe Sudan's technology generation and 
transfer systems. Tieretore, there is need for t systematic planning and 
prograniig of agr ictl tura I research. 
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Once program priorities, resource allocation and strategic planning
 
at the macro-level are defined by the propsed SARC, it is at least as
 
important to identify long-term priorities for research activities at
 
national, institute, and program levels.
 

The long-term plan describes the kind of research identified by the
 
system scientists as necessary to meet the short- and long-term needs of
 
agriculture development. It will help in projecting and using resource
 
efficiently, and will link research with technology transfer systems and
 
users.
 

Systematic planning and programming of agricultural research will 
ensure an efficient monitoring and evaluation system to measure research 
resuILs against planned objectives, introduce interim adjustments, and 
generate feedback for future planning. The efficient monitoring and
 
evaluation system, therefore, will ensure program relevance, quality and
 
optimal resource use.
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C. Recommendations for Impr vn the ATMS Functions
 

From the above functional analysis of the Sudanese ATMS, the
 
following issues need careful consideration.
 

1. Contribution of national 
research institutions into the formation of
macro-policies 

Technology-generating institutions' - mainly ARC, APRA and LVRA 
-
role in policymaking is absent. Economists from Khartoum University 
participating in task forces, NCR task forces, ABS, LINMC, PAEA, SCC, and 
SOSC statistical and economic studies are the national sou:ces
 
contributing in their advisory 
 role to the macro-policy formulation.
 
While production corporations, through their product ion performance and
 
producers, through their requests, 
 are in ftl uenc ng macro-policy 
formulation (fable 11.4). Thus, technology-generating institutions should 
strengthen their economic studies in collaboration with other
 
organizations 
 in the agricultural sector, e.g., production corpotations, 
to contribute in davoloping agricultural polic.es. These studies will 
influence decision making concerning milacro-policy issues, e.g., exchange 
rate, pricing, subsidies, etc. 

2. National agriculturmresearcrh. policy 

The role: of technology-generating institutions in setting
 
agricultural sector goals is I imited to the participation of ARC, APRA,
 
and LVRA in jot meetings at the MANR and MAR (Table I1.9). 
 Research
 
strategies are decided for ARC by its Management Board, and for APRA and
 
LVRA by cormnittees (Table 11. 11). Thus, there is need for a
 
comprehensive national agricultural research policy. 
 This policy is the 
key step in translating national development objectives into a research 
program. The lack of a clearly formulated research policy and plans often 
results in fragmented research programs. Setting research priorities and 
allocating resources to meet de ined development objectives will overcome 
fragmentation of research programs and attract donors to assist in
 
achieving these defined obiectives. 

3. Arposeccmitral izod authority: Sudan Agricultural Research Council 
(SARC) 

Implementing the above two recommendations calls for institutional 
mechanisms at the national level within the general policy frame in the 
form of a centralized authority to develop agricultural development and 
agricultural research policies. This centralized authority coold be 
established in the form of a :notncil, e.g., Sudan Agricultural ,esearch
Council (SARC), responsible to the ministries concerned with agriculture, 
livestock, forestry, and natumral resourmes development. 

This proposed SARC could combine functions and responsibilities in 
agricultural research policy formuIation and research coordination at the 
national level of the present ARC Council (Management Board), and the 
Agricultural Research Council of the NCR. The membership of SARC should 

http:polic.es
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include representatives of various parties interested in agricultural
 
research "nd development, such as, ministries, production corporations,
 
research institutions, universities, development agencies, extension,
 
farmers organizations, etc.
 

4. TechnoloB _ and transfer. 

The absence of a comprehensive national agricultural research policy 
has led to fragmentation of technology generation, assessment and transfer 
programs. In turn, this has led ,arious research and development 
institutions to seek donor support to finance technology generation and/or 
transfer projects, which probably are of minor priority to Sudan (Tables 
II. 12, 13). Therefore, the need for a systematic planning and
 
prograri ing of agricultutal researcli in the Sudan is obvious.
 

A national agricultural research system is concerned with determining 
a research program, implementing it, and communicating findings 
appropriately 
to those who need them. 

The planning and programming of agricultural research is an ongoing
 
process and goal oriented, involving rational decision making and
 
optimizing means and use of resources. Determining the research program
 
is associated with decisions over time at national, institutional,
 
operational, ail researcher levels. While decisions are made
 
independently at various levels, tie levels are conuected by th flow of
 
information owhniwards and upwards through the system.
 

Once program priorities, resource allocation and strategic planning 
at the macro level are defined, it is at least as important to identify 
long-term priorities for research activities at national, institute, and 
program levels. The resulting long-term plans describe the kinds of 
research identified by system scientists as necessary for meeting the 
needs of agricultural development. Thus, the research institutions in 
Sudan need to formulate their realistic research programs that will assure 
program relevance and effectiveness. This will help in using resources 
efficiently, placing increased emphasis on using interdisciplinary teams 
for problem solving, developing national networks, and linking research 
with the technology transfer system and users. 

Individual scientists participate in research impact studies through 
their participation in ministry and/or developr.ent project task forces 
(Table 1. 15). To ensure effective research program formulation,
 
implementation, interpret;tion of results, and adoption of technologies, 
there in need for a monitoring and evaluation system. This system will 
provide the means for measuring results against planned objectives, 
introduce interim adjustrients, and generate feedback for future planning. 
In audition, it will ensure program relevance, quality, and optimal 
resource use.
 



- 130 -. 

SUDAN AIMS Functional Analysis
 
Table I Ii. 1. 

List of Institutions
 

ACRONYM INSTITUTION NAME
 
....... ................
 

ABS Agricultur,,l Bank of Sudan
 
ACSAD Arab Center for the Studies of Arid Zones and Dry Lands
 
ADB African Developnent Bank
 
ADDF Abu Dhabi Furd for Development
 

AFESD 
 Arab Fund for Economic aid Social Development
 
AFI Agricultural Field Inspectorates
 
AHCANR Abu Haraz college of Agriculture and Natural Resources
 
ANCANR AIM Naama college of Agriculture and Natural Resources
 
AOAD Arab Organization for Agricultural Development
 
APCEU Agricultural Production Corporations Extension Units
 
APPC Animal Production Public Corporation
 
APRA 
 Animal Production Research Administration
 

ARC Agricultural Research Corporation
 
AVRDC Asian Vegetable Research and Development Center
 
BNAPC Blue Nile Agricultural Production Corporation
 
BNIARDP Blue Nile Integrate Agricultural and Rural Development Project
 
CA Constituent Assebty
 

CB Cmemnercial Banks
 

CHS Council of Head of State
 
CIAI Centro Interracionai de Agricultura Tropical
 
CIBC Commonweatth Institute of Biilogicat Control
 
CIMMYT Centro Internacional de Mejoramiento de Maiz y Trigo
 
CIP Centro International de La Papa
 

CM Council of Ministers
 
DAEFE 
 Department of Agricultural Engineering, Faculty of Engineering,
 

Uni .of Kharto,,,
 
DANIDA Danish Drtr.rrl Agency
Oevelopment 

DAIS Department f Agriucituial Technicians, Shambat
 
DFSS Department of Forestry Studies, Soba
 
DSRC Development Studies and Research Centre, University of Khartou
 
DVAHK 
 Department of Veterinary and Animal Husbandry, Kuka
 
EAPC Equatoria Agricultural Production Corporation
 

ECA Economic Coarrision for Africa
 
EEC European Economic Coarmnity
 
FACC Foreign Agrochemicat Co(panies
 

FAO Food and Agriculture Organization
 
FASUG Faculty of Agricultural Sciences, University of Gezira
 
FAUK Faculty of Agriculture, Univesity of Khartoun
 

FF Ford Foundation
 
FINIDA Finish International Developvent Agency
 
FNRESUJ Faculty of Natural 
Resources and Environmental Studiis, University
 

of Yuba
 
FSC Foreign Seed Cospanies
 

FVS Faculty of Veterinary Sciences, University of 
Khartou
 
Farmers Private farmers
 

Fisherman Fisherman 
GAPC Gash Agricultural Production Corporation
 
GTZ German Agency for Technical Cooperation
 

Glob. 2000 Global 2000
 
HRU ydrobiological Research Unit, University of Khartoum
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IAEA International Atomic Energy Agency
 
IAPUK Institute of Animal Production, University of Khartoum
 
IBPGR International Board for Plant Genetic Resources
 
IBRD International Bank for Reconstruction and Development
 
ICARDA International Center for Agricultural Research in the Dry Areas
 
ICRAF International Council for Research in Agroforestry
 
ICRISAT International Crops Research Institute fur the Semi-Arid Tropics
 
IDRC International Development Research Centre
 
IESUK Institute of Environment Studies, University of Khartoum
 
IFAD International Fund for Agricultural Development
 
IITA International Institute for Tropical Agriculture
 
ILCA International Livestock Center for Africa
 
ILRAD International Laboratory for Research on Animla Diseases
 
IMF International Monetary Fund
 
INTSOMIL International Sorghum and Millet Program
 
INTSOY International Soybean Program
 
IRRI International Rice Research Institute
 
ISNAR International Service for National Agricultural Research
 
JMRDP Jebel Marra Rural Development Project
 
KDF Kuwaiti Fund for Development
 
KFW German Bank for Development
 
LMMC Livestock and Meat Marketing rorpration
 
LVRA Laboratories and Veterinary Research Administration
 
Livestock Livestock owners
 
MANR Ministry of Agriculture and Natural Resources
 
MAR Ministry of Animal Resources
 
MCCS Ministry of Commerce, Cooperation and Supply
 
MFC Mechanized Farming Corporation
 
MFEP 	 Ministry of Finance and Economic Planning
 

MI 	 Ministry of Irrigation
 
MIN 	 Ministry of Industry
 
NAEA 	 National Agricultural Extension Administration
 
NAPC 	 Northern Agricutural Production Corporation
 
NCR 	 National Council for Research
 
ND 	 Netherland Development Agencies
 
NHAPC 	 New Haifa Agricultural Production Corporation
 
NMAPC 	 Nuba Mountains Agricultural Production Corporation
 
NMRDP 	 Nuba Mountains Rural Development Project
 
NSAMANR National Seed Administration, Ministry of Agriculture and Natural
 

Resources
 
NTC National Tobacco Company
 
OAU Organization of African Unity
 

ODA 	 Overseas Development Administration
 
OPEC OPEC Fund for International Devetopnent
 
PAEA Plan. and Agric. Economic Admin., Ministry of Agriuclture and
 

Natural Resources
 
PMAPC 	 Private and Multilateral Production Companies
 
PPI 	 Private Pcultry Industry
 
RArU 	 Regional Agricultural Extension Units
 
RAPC 	 Rahad Agricultural Production Corporation
 
RF 	 Rockefeller Foundation
 
SAPC 	 Suki Agricultural Production Corporation
 
SAREC 	 Swedish Agency for Research Cooperation with Developing Countries
 
SCC 	 Sudan Cotton Company
 
SDF 	 Saudi Fund for Development
 
SDMANR 	 Service Department of the Ministry of Agriculture and Natural
 

Resources
 
SDMAR 	 Service Depratments of the Ministry of Animal Resources
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SEUGB Socio-Economic Unit, Sudan Gezita Board
 

SF Abdeihameed Shunan Foundation
 
SGB Sudan Bezira Board
 
SOSC Sudan OiL Seed Company
 
SUER Socio-Economic Unit, Rahad Agricultural Corporation
 
Sugar Com. Sugar Companies
 

TAPC Tokar Agricultural Production Corporation
 

Tenants Tenants
 
UNDP United Nations Development Program
 
UNEP United Nations Environment Programme
 
UNIDO United Nations Industrial Development Organization
 

USAID United States Agency for International Development
 
VEA Veterinary Extension Administration
 

wl Winrock International
 
UNAPC White Nile Agricultural Production Corporation
 
WSDP Western Sudan Development Project
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SUDAN ATMS Functional Analysis

Table 11.2. 

Sub-Sector and Purpose of Institution
 

INSTITUTION PURPOSE
 

** SUBSECTOR: Donor
 
ADB Provide funds 
ADDF Providing funds 
AFESD Provide funds 
DANIDA Provide funds 
ECA Provide funds 
EEC Provide funds 
FAO Provide funds 
FF Provide funds 
FINIDA Provide funds 
GTZ Provide funds 

IAEA Provide funds 
IBRD Provide funds 
IDRC Provide funds 
IW.. Provide funds 
IMF Provide funds for Sudan Government 
KDF Provide funds 
KFW Provide funds 
ND Provide funds 
ODA Provide funds 
OPEC Provide funds 
RF Provide funds 
SAREC Provide funds 

SDF Provide funds 
SF Provide furds 
UNDP Provide funds 
UNEP Provide funds 
UNIDO Provide funds 
USAID Provide funds 
WI Provide funds 

** SUBSECTOR: Generating
 

ACSAD Ptan, fund and execute res. pro. inservice tr. sc.
 
AHCANR Teaching. Plan & execute limited res. program
 
ANCANR Teaching plan & execute limited res. program
 
AOAD Plan and fund agricultural develornent studies
 
APRA Plan and execute res. programs
 
ARC Plan, and execute res. programs
 

AVRDC Plan, execute res. projects 
CIAT Exch. plant germptasm res.,plan & exec. res. proj. 
CIBC Plan and execute res. projects 
CIMHYT Plan & fund res. projects inserv. train scientists 
CIP Plan and axe. res. proj. inservice training scien. 
DAEFE Teaching. Plan & execute res. programs 
DATS Teaching. Plan & execute limited res. programs 
DFSS Teaching. Plan & execute limited res. programs 
DSRC Teaching. Plan & execute res. programs 
DVAHK Teaching. Plan & execute limited res. programs 
FASUG Teaching. Plan and execute res. programs 
FAUK Teaching. Plan and execute res. program 
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FNRESUJ Teaching. Plan & execute res. programing
 

FVS Teaching. Plan & execute res. programs
 
Glob. 2000 Plan, and execute res. projects
 

HRU Teaching. Plan & execute res. programs
 

IAPUK Teaching. Plan & execute res. programs
 
IBPGR Exchange plant germpasin res..in-service training
 

ICARDA Plan, fund and execute res. pro. inserv. tr. sc.
 

ICRAF Plan, execute res. projects
 
ICRISAT Plan, fund and execute res. proj.in-serv. tr. sc.
 
IESUK Teaching. Plan & execute res. program
 
IITA Plan and exe. res. proj. in-ser. training scienti.
 
ILCA Plan and exec. res. proj. in-serv. training scien.
 
ILRAD Plan and 
exe. res. proj. in-ser, training scienti.
 

INTSOMIL Plan, and execute res. project 

INTEOY Plan, and execute res. projects 

IRRI Plan & fund res. projects 

ISNAR Plan & exe. research manag. proj. in-serv. tr. sc. 
LVRA Plan and execute res. programs
 
NCR Coordination of research
 

OAU Plan and execute agr. studies
 

PAFA Plan and execute socio-eccnomic studies
 

SEUGB Plan & execute socio-ecoioelic studies
 
SUER Plan & exec. socio-eco. studies in the Rahad sche.
 

** SUBSECTOR: Policy
 

CA Decide on policy
 

CHS Decide on Policy
 

CM Decide on policy
 

MANR Ag. production policies & services
 

MAR Animal production policies & services
 
MCCS Formulation of marketing and price policies
 

MFEP Macroeconomic policies, planning, financing
 
MI Mana. of water resour. and prov. of irri. servi.
 
MIN Policies and services of agro-industries
 

** SUBSECTOR: Services
 

ABS Provide cash and kind loans, storage
 

BNIARDP Provision of integrated agric. & rural services
 
CB Finance local, import-export trade
 
JMRDP Provision of intergrated agric. & rural services
 
LMMC Provide livestock marketing services
 
;PixDP Provision of integratcd agri. & rural services
 

NSAMANR Multip. certific. and dist. of improv. seeds
 
NTC Provide tobacco marketing services
 

SCL Provide cotton marketing services
 

SDMANR Provide agricultural services
 

SOMAR Provide livestock services
 

SOSC Provide oilseed marketing services
 
WSDP provision of integrated agri. & rural services
 

** SUBSECTOR: Transfer
 

AFI Technology transfer
 

APCEU Technology transfer
 

NAEA Technology transfer
 

RAEU Technology transfer
 

VEA Technology transfer
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** SUBSECTOR: User 

APPC Dairy, poultry & fish: production and marketing 

BNAPC Production of crops, rural development 
EAPC Production of crops, rural development 

FACC Production of crops, rural development 

FSC Production of crops.,rural development 
Farmers Production and marketing of crops 

Fishermn Fishing and sales 

GAPC Production of crops, rural development 

Livestock production and marketing of livestock 

MFC Provide services for mechanized farming 

RAPC Production of crops, rural development 
NHAPC production of crops, rural development 

NMAPC Production of crops, rural development 

PMAPC Production and marketing of crops 

PPI Production and marketing of poultry & pout. prod. 
RAPC Production of crops, rural development 

SAPC Production of crops, rural development 

SGB Production of crops, rural development 
Sugar Com. Production, processing and marketing of sugarcane 

TAPG P,'oduction of crops, rural development 

Tenants Production and marketing of crops 

WNAPC Production of crops, rural developeart 
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SUDAN ATMS Functional Analysis
 

Institutional Roles
 
INSTITUTION MACRO 
 INTERSECTOR HUMAN 
 POLITICAL EXTERNAL 
 SECTOR RESOURCE RESEARCH 
 TECHNOLOGY TECHNOLOGY 
SUPPORT 
 IMPACT MARKETING
POLICY ALLOCATION RESOURCES SUPPORT 
 SUPPORT 
 GOAL ALLOCATION STRATEGY 
 GENERATION TRANSFER 
 SERVICES EVALUATION
 

SUBSECTOR: Donor 
ADB 
ADDF 

AFESD 

DANIDA 

ECA 

EEC 

FAD 

FF 

FINIDA 

GTZ 

!AEA 

IBRD 

IDRC 

IFAD 

IMF 

KDF 

KFW 

ND 

OA 

OPEC 

RF 

SAREC 

SDF 

SF 

UNDP 

UNEP 

UNIDO 

USAID 

WI 

Advise 
Advise 

Advise 

None 

Advise 

Advise 

Advise 

None 

None 

None 

None 

Advise 

None 

Advise 

Advise 

Advise 

None 

None 

Advise 

None 

None 

None 

Advise 

None 

Advise 

None 

Advise 

Advise 

None 

Finance 
Finance 

None 

None 

Advise 

Advise 

Advise 

None 

None 

None 

None 

Advise 

None 

Advise 

Advise 

Finance 

None 

None 

Advise 

None 

None 

None 

Finance 

None 

Advise 

None 

Advise 

Advise 

None 

Finance Inform Finance 
None None None 
Finrnce None None 

Finance None None 
None None None 
Finance None Finance 
Participate Inform Finance 
Finance None Finance 

Finance None None 
Finance None Finance 
Participate None Finance 

Fin3nce Inform Finance 
Finance None Finance 
Finance Inform Finance 
None None None 
None None None 

None None None 
Finance None Execute 

Finance None Finance 
Finance Participate Finance 

Finance None Finance 
Finance None None 

None None None 
Finance None Finance 

Finance inform Finance 
Participate Inform Execute 
Participate Inform None 
Finance Inform Finance 

Participate None Finance 

None 
None 

None 

None 

None 

None 

Advise 

None 

None 

None 

None 

Advise 

None 

Advise 

Advise 

None 

None 

None 

None 

None 

None 

Nore 

None 

None 

Advise 

Advise 

None 

Advise 

None 

Finance 
Finance 

Finance 

None 

None 

Finance 

None 

None 

None 

None 

None 

Finance 

None 

Finance 

Finance 

Finance 

None 

None 

Finance 

Finance 

None 

None 

Finance 

None 

Finance 

Finance 

None 

Finance 

None 

finance 
None 

None 

None 

None 

Finance 

Finance 

Finance 

None 

None 

Finance 

Finance 

Finance 

Finance 

None 

None 

None 

None 

Finance 

Finance 

Finance 

None 

Ncne 

Finance 

None 

Finance 

None 

Finance 

None 

None Finance Finance Participate None 
None Finance Finance Participate None 
Finance Finance None None None 
Finance Finance None Participate None 
Participate None None None None 
Finance None Finance None None 
Finance Participate None Participate Inform 
Finance None None Participate None 
Finance None None Participate None 
Participate Participate None None None 
Execute None None None None 
Finance Finance Finance Participate Inform 
Finance Finance None Participate None 
Finance Finance Finance Participate None 
None None Participate None Inform 
None Finance Finance Participate None 
None None None None None 
Finance Participate None None None 
Finance None Finance Participate None 
Finance Finance Finance None None 
Finance None None None None 
Finance None None None None 
None Finance Finance Parzicipate None 
Finance None None None None 
Finane Finance F ,arice Participate Inform 
Finance None Finance Participate None 
Finance None Fin.,nce None Inform 
Finance Finance Firance Participate Inform 
Participate None None Participate None 

" SUBSECTOR: Generating
ACSAD None 

AHCANR None 

None 

None 

Participate Participate Execute 
Request Inform Request 

None 

None 

None 

None 

Inform 

None 

Execute 

Execute 

Participate None 

Participate None 

Participate None 

None None 



ANCANR None None Request Inform Request None None None 
 Execute Participate None None None
 
ACAD Advise 4one Finance Inform Execute Advise 
 None None Exezute None None Participate Inform
 
APRA None None Request Participate Request Participate Request 
 Decide Execute Participate None Participate None
 
ARC None None Request Participate Request Participate Request 
 Decioe Execute Participate None Participate None
 
AVRDC None None None None None None None None Execute None None None None 
CIAT :.ne None None None None None None None ExecuLte None None None None 
CIBC None None Participate None x cute None None None Participate None None None None 
CIMMYT None None Participate Participate Execute None None Participate Execute None None None None 
CIP 

DAEFE 

DATS 

None 

None 

None 

None 

None 

None 

Participate Participate Execute 

Reqduest Inform Request 

Request Inform Request 

None 

Acvise 

None 

None 

None 

None 

Participate Execute 

None Execute 

None Execute 

Participate None 

None None 

Participate None 

None None 

Participate None 

None None 
DFSS 

DSRC 

DVAHK 

FASUG 

FAUK 

FNRESUJ 

FVS 

GLob. 2000 

HRU 

IAPUK 

IBPGR 

None 

Advise 

None 

None 

Advise 

None 

None 

None 

None 

None 

None 

None 

Advise 

None 

None 

Advise 

None 

None 

None 

None 

None 

None 

Request Inform Request 

Reque:;t Inform Request 

Request Inform Reo:ucst 

Request Inform Request 

Request Inform Recuest 

Request Inform Request 

Request Inform Request 

None Participate Execute 

Request Inform Request 

Request Inform Request 

Participate Participate E-ecute 

None 

Avise 

hone 

Advise 

Aovise 

*C.ise 

AOvise 

hone 

Advise 

Advise 

None 

None 

None 

None 

None 

None 

None 

Scec 

o-e 

None 

None 

N-ne 

None Execute 

hone Execute 

None Execute 

Participate Execute 

Participate Execute 

Participate Execute 

Participate Execute 

Participate Finance 

None Execute 

Participate Execute 

Participate Execute 

Participate None 

Participate None 

Participate None 

Participate None 

Participate None 

Participate None 

Participate None 

Participate None 

None None 

None None 

None None 

None None 

Participate Inform 

None None 

Participate Inform 

Participate Inform 

Participate Inform 

Participate Inform 

Participate None 

Participate None 

Participate Inform 

None None 
ICARDA 

ICRAF 

None 

None 

None 

None 

Participate Participate Execute 
Participate None Execute 

None 

None 
None 
None 

Participate Execute 
None Execute 

Participate None 
None None 

Parti 
None 

-pate None 
None 

ICRISAT 

IESUK 
IITA 

None 

None 

None 

None 

None 

None 

Participate Participate Execute 

Request Inform Recuest 
Participate None None 

None 

Aovise 

None 

None 

None 

None 

Participate Execute 

Participate Execute 

None Execute 

Participate None 

None None 

None None 

Participate None 

Participate None 

None None 
ILCA None None Participate Participate Execute None None Participate Execute None None None None 
ILRAD None None Participate Participate Execute None None Participate Execute None None None None 
INTSOMIL None None Finance Participate Execute None None Participate Finance None None None None 
INTSO! None None None None None None None None Participate None None None None 
IRRI None None Participate None None None None None Execute None None None None 
ISNAR 

LVRA 

NCR 

OAU 

None 

None 

Advise 

None 

None 

None 

Advise 

None 

Participate Inform Execute 

Request Participate Request 

Decide Participate Re-quest 

Finance None None 

None None 

Participate Request 

Aevise None 

None None 

Participate Execute 

Decide Execute 

Participate Coordinate 

None None 

None None 

Participate None 

None None 

None None 

Participate None 

Participate None 

Participate None 

None None 
PAEA Advise Advise Request Inform Request Execute Rc-uest Advise Execute Participate None Execute Inform 
SEUGB 

SUER 

None 

None 

None 

None 

Request 

Request 

Inform 

Inform 

None 

None 

None 

None 

None 

None 

None 

None 

Execute 

Execute 

Participate None 

Pa,-zicipate None 

Participate Inform 

Participate Inform 

** SUBSECTOR: Policy 

CA Decide Decide None None Decide Decide Decide None Decide Decide Decide None Decide 
CHS Decide Decide None None None Decide Decide None Decide Decide Decide None Decide 



CM 
MANR 

MAR 

MCCS 

MFEP 

MI 

MIN 

Decide Decide 

Participate Request 

Participate Request 

Participate Request 

Execute Execute 

Participate Request 

Participate Request 

Decide 

Execute 

Execute 

Execute 

Finance 

Execute 

Execute 

None 

Inform 

Inform 

Inform 

Decide 

Inform 

Inform 

Decide 

Request 

Request 

Request 

Decide 

Request 

None 

Decide Decide None 
Decide Execute Decide 
Decide Execute Decide 
Participate Participate None 

Decide Execute Decide 
Decide Execute None 
Participate Participzte None 

Decide Decide Decide Request Decide 
.,ecide Decide Decide Execute Participate 
Decide Decide Decide Execute Participate 
Participate Participate Participate Participate Participate 
Finance Finance Finance Finance Participate 
Participate Participate Participate Participate None 
Participate Participate Participate Participate Participate 

*1 SUBSECTOR: Services 
ASS 

BNIARDP 

CB 

JMRDP 

LMMC 

NMRDP 

NSAMANR 

NTC 

SCC 

SDMANR 

SDMAR 

SOSC 

WSDP 

Advise 

None 

None 

None 

Advise 

None 

Advise 

None 

Advise 

None 

None 

Advise 

None 

Inform 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Execute 

Request 

None 

Request 

Request 

Request 

Request 

Nona 

None 

Request 

Request 

None 

Request 

Inform 

None 

None 

None 

Inform 

None 

None 

None 

Inform 

None 

None 

Inform 

None 

None 

Request 

None 

Request 

None 

Request 

Request 

None 

None 

Request 

Request 

None 

Request 

Participate Request None Participate Participate Execute 
Execute Request Participate Participate Execute Execute 
None Participate None None None Finance 
Execute Request Participate Participate Execute Execute 
Participate Request None Execute None Execute 
Execute Request Participate Participate Execute Execute 
Participate Request Participate Participate Execute Execute 
None None None Execute None Execute 
Participate None Participate Execute None Execute 
Participate Request Participate Participate Participate Execute 
Participate Request Participate Participate Participate Execute 
Participate None None Execute None Execute 
Execute Request Participate Participate Execute Execute 

Participate Execute 

Execute None 

None Execute 
Execute None 

Participate Advise 
Execute None 

None None 

None Execute 

Participate Execute 

None None 

None None 

Participate Execute 

Execute None 

SUSSECTOR: Transfer 
AFI 

APCEU 

NAEA 

RAEU 

VEA 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Request 

Request 

Request 

Request 

None 

None 

None 

None 

None 

None 

None 

Request 

None 

None 

None Request 

None Request 

Participate Request 

None Request 

Participate Request 

Participate Participate Execute 
Participate Participate Execute 

Participate Participate Execute 
Participate Participate Execute 

Participate Participate Execute 

Execute 

Execute 

Execute 

Execute 

Execute 

None None 

Participate None 

Participate None 

Participate None 

Participate Nnne 

"*SUBSECTOR: User
APPC Inform 

BNAPC Inform 

EAPC Inform 

FACC None 

FSC None 

Farmers Request 

Fisherman Request 

GAPC Inform 

Livestock Request 

MFC None 

NAPC Inform 

NHAPC Inform 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Request 

Re-uest 

Request 

None 

None 

None 

None 

Recrct 

None 

Request 

Request 

Request 

Request 

Request 

Request 

None 

None 

Inform 

None 

Request 

None 

Request 

Request 

Request 

None Execute Request 
None Execute Request 

None Execute Request 

Participate None None 
Participate None None 
None Participate None 
None Participate None 

None Execute Request 

None Participate None 

None Execute Request 
Nore Execute Request 
None Execute Request 

Participate Finance Execute Execute 
Participate Finance Execute Execute 
Participate Participate Execute Execute 
None Execute Participate Execute 
None Execute Participate Execute 
Inform Participate Request None 
Inform None Request None 
Participate Finance Execute Execute 
Inform None Request None 
Participate Finance Execute Execute 
Participate Finance Execute Execute 
Finance Finance Execute Execute 

Participate Execute 

Participate Participate 

Execute Participate 

None None 

None None 

None Participate 

None Participate 

Participate Participate 

None None 

Participate Participate 

Participate Participate 

Participate Participate 



NMAPC 

PMAPC 

Inform 

Inform. 

None 

None 

Request 

None 

Request 

None 

None 

Request 

Execute 

Execute 

Request 

None 

Participate finance Execute 

Participzce Participate Execute 

Execute 

None 

Participate Participate 

None None 
PPI Reques None None None Request Participate None Inform Participate Execute None Pi ne None 
RAPC 

SAPC 

SGB 

Inform 

Inform 

Inform 

None 

None 

None 

Request 

Request 

Request 

Request 

Request 

Request 

None 

one 

None 

Execute 

Execute 

Execute 

Request 

Request 

Request 

Finance Finance 

Purticipate Finance 

Finance Finance 

Execute 

Execute 

Execute 

Execute 

Execute 

Execute 

Participate Participate 

Participate Participate 

Participate Participate 
Sugar Com. 

TAPC 

Request 

Inform 

None 

None 

Request 

Request 

Inform 

Request 

None 

None 

Execute 

Execute 

Request 

Request 

Participate Finance 

Participa:e Finance 

Execute 

Execute 

Fxecute 

Execute 

Execute Participate 

Participate Participate 
Tenants 

WNAPC 

Request 

Inform 

None 

None 

None 

Request 

Inform 

Request 

None 

None 

Participate None 

Execute Request 

Inform Participate Request 

Participate Finance Execute 

None 

Execute 

None Participate 

Participate Participate 



- 140 -

SUDAN ATMS Functional Analysis
 
Table !1.4. 

Macro Policy Forsation
 

INSTITUTION MECHANISM TO INFLULNCE MACROECONOMIC POLICIES
 
--------..............---------------------------------­

** MACRO POLICY ROLE: Advise
 

ABS Lobb/ing end projects
 
ADB Projects, studies end meetings
 

ADOF Projects
 
AFESD Plojects
 

AOAD Studies
 

DSRC 
 Task forces committees
 

ECA Studies and meetings
 
EEC Evaluation of technical 
studies
 
FAD Projects, studies, workshops and annual meeting
 
FAUK Econcmists in task for,.es
 
IBRD Projects, studies, annual meeting
 
IFAD Project, annual meeting, studies
 
IMF Meeting, evaluations of economy
 

KDF Projects
 

L44 C Stat: tics and stujies
 
NCR Task forces
 

NSAMANR Projects
 

COA Project, studies
 

DAEA Statistics and studies
 
SCC Statistics and studies
 

SDF I :Cts
 
SCSC Ltwi,;.ics and studies
 
UHDP Technical studies & projects
 

UNIDO Projects
 

USAID Project, studies, workshops
 

** MACRO POLICY ROLE: Decide
 

CA Exchange rate, prices, employment
 
CHS Exchange rate, prices, employment
 
CM Exchangc rate, policy, employment
 

*1 MACRO POLICY ROLE: Execute 

MFLP Financing programs 

** MACRO POLICY 9OLE: Inform
 

APPC Project
 
BNAPC PrcJ. perforrmnce
 

EAPC Prod. performance
 

CAPC Prod. performance 

NAPC Prod. performance 

NHAPC prod. performance 

NMAPC Prod. performance 
PMAPC Prod. performance 

RAPC Prod. performance 
SAPC Prod. performance 
SGB Production performance 

TAPC Prod. performance
 

WNAPC Prod. performance
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** WnA POLICY ROLE: Participate 

KAh. Cabinet meetings 
MAR Cabinet meetings 
MCCS Cabinet meeting 
MI Cabinet meetngs 
MIN Cabinet meeting 

** MACRO POLICY ROLE: Request
 

Farmers Productivity, unions, farmers groups
 
Fisherman Productivity, union
 

Livestock Productivity union
 
PPI Input avaitabitity, prices
 
Sugar Com. Prod. performance
 
Tenants Productivity, union
 



------ -------------------------------------------------
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SUDAN ATMS Functional Analysis
 
Table 11.5.
 

Intersectorat Resource ALlocation
 

INSTITUTION MECHANISM TO INFLUENCE 
INTERSECTORAL RESOURCE ALLOCATION
 

** INTERSECTORAL ROLE: Advise
 

DSRC Economists in committees
 

ECA Studies
 

EEC Projects
 

FAD Project proposals
 

FAUK Economist in committees
 

IBRD Financing projects
 

IFAD Financing projects
 
IMF F:nncing policy reforms
 

NCR Studies & task forces
 

ODA Financing projects
 
PAEA Studies, statistics
 

UNDP Financing projects
 

UNIDO Financing projects
 
USAID Financing projects
 

** INTZRSECTORAL ROLE: Decide
 

CA Budgeting
 

CHS Budgeting
 

CM Budgeting
 

"* INTERSECTORAL ROLE: Execute
 
MFEP Allocting of budget
 

** INTERSECTORAL ROLE: Finance
 

ADB Financing projects
 

ADDF Financing projects
 
KDF Financing projects
 

SDF Financing projects
 

** INTERSECTORAL ROLE: Inform
 

ABS Allocation of loanable funds
 

** INTERSECTURAL ROLE: Request
 

MANR Cabinet meetings
 

MAR Cabinet meetings
 

MCCS Cabinet meeting
 

MI Cabinet meeting
 

MIN Cabinet meeting
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SUDAN ATMS Functional Analysis
Table 11.6.
 

Human Resource Issues
 

INSTITUTION MECHANISM rO DEVELOP HUMAN RESOURCES 

** HUMAN RESOURCES ROLE: Decide
 
CM Approval of proposals
 
NR Planning training needs
 

** HUMAN RESOURCES ROLE: Execute
 

ABS Planning 
MANR Planning 
MAR Planning 
MCCS Planning training needs 
MI Planning :raining needs 

MIN Planning training needs 

** HUMAN RESOURCES ROLE: Finance
 

ADB In-service *iining
 
AFESD In-service training
 
AOAD In-service training (short-term)
 
DANIDA In-service training (short-term)
 

EEC Post-graduate studies
 
FF Post-graduate 4 in-service
 
FINIDA In-service training
 
GT2 In-s. rvice training
 
IGRD Post graduate training
 
I*RC Post graduate training ih-service
 
IFAD Post-;raduate, inservite training
 
INISOMIL In-service training
 
MFEP Finance training
 
ND In-service (short-term)
 
OAU In-service training
 
ODA Posc-graduate, in-service training
 
OPEC Post-graduate, inservice training
 
RF Post-graduate, post-doctrate
 
SAREC In-service training (short-term)
 
SF Studies and workshop
 
UNDP In-service training
 
USAID Post graduate training
 

** HUMAN REY JRCES ROLE: Participate
 

ACSAD In-service at our facilities
 
CIBC In-service training
 
CIMMYT In-service training
 
CIP Ii-service training
 
FAO In-service training
 
IAEA In-service training
 
IBPGR In-service training
 
ICARDA In-service at our facilities
 

ICRAF In-service trainin3
 
ICRISAT In-service training
 
IITA In-service training
 
ILCA In-service training
 
ILRAD In-service training
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IRRI In-service training 

ISNAR In-service training 
UNEP In-sprvice training 
UNIDO In-service training 
WI Studies, workshops 

** HUMAN RESOURCES ROLE: Request
 

AHCANR Planning its own, technician training
 
ANCANR Planning itsown, techoicians training
 
APCEU Planning
 

APPC Planninp
 
APRA Planning training needs
 
ARC Planning training needs
 
BNAPC Planning
 

BNIARDP Planning
 
DAEFE Planning its own, execute others
 
UATS Planning its own, technicians training
 
DFSS Planning its own, technicians training
 
DSRC Planning its own, executing others
 
DVAHK Planning its own, technician training
 

EAPC Planning
 
FASUG Planning its own, execute others
 
FAUK Planning its ow,, execute others
 
FNRESUJ Olanning its own, execute others
 
FVS PLanning its own, execute others
 
GAPC Planning
 
HRU Planning its own, execute others
 
:APUK Planning its own, execute others
 
IESUK Planning itsown, execute others
 
JMRDP Planning
 

LiMC Planning
 
LVRA Planning treining needs
 
MFC Planning
 
NAFA Pianning
 

NAPC Planning
 

NHAPC Planning
 

NMAPC Planning
 
NMRDP Planning
 

NSAMANR Planning
 
PAEA Planning
 
RAEU Planning
 

RAPC Planning
 
SAPC Planning
 

SDMANR Planning
 
SDMAR Planning
 
SEUGB Planning its needs
 
SGB Planning
 

SUER Planning
 
Sugar Com. Planning
 

TAPC Planning
 

VEA Planning
 
WNAPC Planning
 
WSDP Planning
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SUDAN ATMS Functional Analysis
Table II.7.
 

Generating Political Support
 

INSTITUTION MECHANISM TO GENERATE POLITICAL SUPPORT
 
..................................................­

** POLITICAL ROLE: Decide
 

MFEP Allocation of resource
 

** POLITICAL ROLE: Inform
 

ABS Financing technology transfer
 

ADB Financing technology transfer
 

AHCANR Training
 

ANCANR Training
 

AOAD Studies, meetings
 

DAEFE Research results, training
 

DATS Training
 

DFSS Training
 

DSRC research results, training
 

DVAHK Training
 

FAC Collaborative projects
 

FAS.G Research results, training
 

FAUK et'ca, % results training 

FNRESUJ Research results, training 

FVS Research results training 

Farmers Feedback 

HRU 

IAPUK Research results, training 

IBRD Financing research projects 

IESUK research results, training 

IFAD Financing research projects 

ISNAR Studies and workshops 

LMMC Statistics and studies
 

MANR Lobbying at cabinet level
 

MAR Lobbyirq
 

MCCS Lobbying
 

MI Lobbying
 

MIN Lobbying
 

PAEA Statistics and studies
 

SCC Statistics and studies
 

SEUGB Studies statistics
 

SOSC Statistics and studies
 

SUER Studies statistics
 

Sugar Com. Statistics & feedback
 

Tenants Feedback
 

UNDP Financing projects
 

UNEP Financing research projects
 

UNIDO Financing projects
 

USAID Financing research projects
 

** POLITICAL ROLE: Participate
 

ACSAD Collaborative research
 

APRA Research results
 

ARC Research resu:t
 

CIMMYT Collaborative research
 

CIP Collaborative research
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Glob. 2000 Collaborative research
 
IBPGR Collaborative research
 
ICARDA CoLlaborative research
 
ICRISAT Collaborative research
 
ILCA Collaborative research
 
ILRAD CoLLaboraliv "esearch
 
INTSOMIL Collaborative research
 
LVRA Research results
 
NCR Studies, workshops
 
OPEC Financing research projects, technology transfer
 

** POLITICAL ROLE: Request 
APPC Stat. and stuies & feedback 
BNAPC Sta. & studies & feedback 
EAPC Stat. and studies & feedback 
GAPC Stat. & studies & feedback
 
MFC Stat. and studies & feedback
 
NAPC Stat and siudies & feedback
 
NHAPC Statistics and studies & feedback
 
NMAPC Stat. and studies & feedback
 
RAPC Statistics and studies & feedback
 
SAPC Stat. & studies & feedback
 
SGB Statistics, studies and feedback
 
TAPC Stat. & studies & feedback
 
WNAPC Stat. & studies & feedback
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SUDAN ATMS Functional Analysis

Table 11.8. 	 =
 

External Support to Research
 

INSTITUTION MECHANISM OF INVOLVEMENT IN EXTERNAL SUPPORT
 
.......................................................
 

** EXTERNAL SUPPORI ROLE: Decide
 

CA Approval
 

CM Approval
 

MFEP Approval
 

** EXTERNAL SUPPORT ROLE: Execute
 

ACSAD coltaborative projects
 

AOAD Sudan National studies
 

CIBC Collaborative projects
 

CIMMYT CollIborative projects
 

CIP Collaborative projects
 

Glob. 200C Collaborative projects
 

IBPGR Collaborative research
 

ICARDA Collaborative projects
 

ICRAF Collaborative projects
 

ICRISAT Collaborative projects
 

ILCA Collaborative projects
 

ILRAD Collaborative project
 

INTS--IL Cnllaborative projects
 

ISNAR Coltiborative projects
 
ND Tech. transfer
 

UNEP Collaborative projects
 

** EXTERNAL SUPPORT ROLE: Finance
 

ADB Tech. transfer (seeds)
 

EEC Finance Tech. transfer
 

FAO Collaborative projects
 

FF Reserach projects
 
GTZ Finance tech. transfer projects
 

IAEA Finance special projects
 

IBRD Finance research projects
 

IDRC Research projects
 

IFAD Research projects
 

ODA Research projects
 

OPEC Research projects
 

RF Research projects
 

SF Research studies
 

UNOP Finance tech. transfer adoption
 

USAID Finance WSARP
 

WI Collaborative research project
 

=* EXTERNAL SUPPORT RULE: Participate
 

FACC Technology transfer
 

FSC Technology transfer
 

* EXTERNAL SUPPORT ROLE: Request
 

AHCANR Projects
 

ANCANR Project
 

APRA Projects
 

ARC Projects
 

0,
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BNIARDP Tech. transfer projects
 
DAEFE Projects
 
DATS Projects
 

DFSS Projects
 

DSRC Projects
 
DVAHK Project
 
FASUG Projects
 
FAUK Projects
 

FNRESUJ Projects
 
FVS Projects
 
HRU Projects
 

IAPUK Projects
 
IESUK Projects
 
JMRDP Tech. transfer projects
 

LVRA Projects
 
Projects
 

MAR Projects
 
MCCS Export, import quality control
 
MI Projects
 
NAEA With ARC through ARETP
 
NCR studies & projects
 
NMRDP Tech transfer projects
 

NSAMANR Tech. transfer projects
 
PAEA Economic research projects
 
PMAPC Technology transfer
 
PPI Technology transfer
 
SDMANR Specific tech, transfer
 
SDMAR Specific tech. transfer project
 
WSDP Technology transfer project
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Table 11.9. 

Influencing Goats
 

INSTITUTION MECHANISM TO INFLUENCE AGRICULTURAL SECTOR GOALS
 
........... .................................................
 

** ROLE IN INFLUENCING GOALS: Advise
 

AOAD Studies 
DAEFE Studies 
DSRC Studies 
FAO Studies 
FASUG Studies 

FAUK Studies 
FNRESUJ Studies 
FVS Studies 
HRU Studies 

IAPUK Studies 
IBRD Studies 
IESUK Studies 
IFAD Studies 

IMF Studies 
NCR Studies & task force 
UNDP Studies 
UNEP Studies 
USAID Studies 

** ROLE 14 INFLUENCING GOALS: Decide
 
CA Goals approval
 
CHS Goals approval
 
CM Goals approval
 

MANR Setting the goals
 
MAR Setting the goals
 
MFEP Finance dev. projects
 
MI setting the goats
 

** ROLE IN INFLUENCING GOALS: Execute
 

APPC Production project
 
BNAPC Production project
 
BNIARDP Execute projects
 
EAPC Production project
 
GAPC Production project
 
JMRDP Execute projects to achieve the goaLs
 
MFC Production project
 
NAPC Production project
 
NHAPC Production project
 
NMAPC Production project
 
NMRDP Executc projects
 
PAEA Setting goats
 

PMAPC Production project
 
RAPC Production project
 
SAPC Production project
 
SGB Production project
 

Sugar Com. Production project
 
TAPC Production project
 
WNAPC Production project
 
WSDP Execute projects
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** ROLE IN INFLUENCING GOALS: Participate 

ABS Studies 

APRA Joint meeting with MAR 

ARC Joint meeting with MANR
 

Farmers Through unions
 

Fisherman Through unions
 

LMMC Meetings in the Ministry
 

LVRA Joint meetings with MAR
 

Livestock Through union
 

MCCS Cabinet meeting
 

MIN Cabinet meeting
 

NAEA Meetings in the Ministry
 

NSAMANR Meetings in the Ministry
 

PPI Through unions
 

SCC Studies
 

SDANR Meetings in the Ministry
 

SDMAR Meetings in the Ministry
 

SOSC Studies
 

Tennnts Through unions
 

VEA Meetings in the Ministry
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SUDAN ATMS Functional Analysis
 
Table II.10. .. .. .. .. . 

Resource ALlocation within the Agricultural Sector
 

INSTITUTION MECHANISM TO INFLUENCE RESOURCEALLOCATION IN AGRICULTURAL SECTOR 

** RESOURCEALLOCATION ROLE: Decide 

CA Approval
 

CHS Approval
 

CM Approval
 

** RESOURCE ALLOCATION ROLE: Execute
 

MANR Allocation
 

MAR Allocation
 

MFEP ALlocation
 

MI Allocation
 

** RESOURCE ALLOCATION ROLE: Finance
 

ADB Dev. projects
 

ADDF Dev. projects
 

AFESD Research infrastructure and proje:ts
 
EEC Dev. projects
 

IBrO Oev. project
 

IFAD Dev. projects
 
IMF Balance of payment
 

KDF Dev. projects
 

ODA Dev. projects
 
OPEC Dev. projects
 

SDF Dev. projects
 

UNDP Development project
 

UNEP Development project
 

USAID Develop projects
 

** RESOURCE ALLOCATION ROLE: Participate
 

CB Loans
 

MCCS Cabinet meeting
 

MIn Cabinet meeting
 

** RESOURCE ALLOCATIOl ROLE: Request
 

ABS Estimation of agric. production (needs) 

AFt Budget procedure 

APCEU Budget procedure 

APPC Budget procedure
 
APRA Budget procedure
 

ARC Budget procedure
 
BNAPC Budget procedure
 

BNIARDP Budget procedure
 
EAPC Budget procedure
 

GAPC Budget procedure
 

JMRD0 Budget procedure
 

LMMC Budget procedure
 

LVRA Budget procedure
 

MFC Budget procedure
 

NAEA Budget procedure 

NAPC Budget procedure 

NHAPC Budget pi ocedure 
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NMAPC Budget procedure
 
NHRDP Budget procedure
 
NSAMANR Budget procedure
 
PAEA Budget procedure
 

RAEU Budget procedure
 
RAPC Budget procedure
 
SAPC Budget procedure
 
SDMANR Budget procedure
 
SDHAR Budget procedure
 
SGB Budget procedure
 
Sugar Core.Budget procedure
 
TAPC Budget procedure
 
VEA Budget procedure
 
WNAPC Budget procedure
 
WSDP Budget procedure
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SUDAN ATMS Functional Analysis
 

Tabl, II .11 . . . . . . . . . 
Setting Research Strategy
 

INSTITUTION MECHANISM TO INFLUENCE RESEARCH STRATEGY
 

** RESEARCH STRATEGY ROLE: Advise 
PAEA Advisory role to the Minister 

** RESEARCH STRATEGY ROLE: Decide
 

APR). Commiittees 

ARC Board of directors 

LVRA Crnm;ttees 

NANR Approval 

MAR Approval 

MFEP Finance 

** RESEARCH STRATEGY ROLE: Fiinance
 

ADS Tech. transfer
 
EEC Research projects
 

FAD Research projects
 
rr Reserch projects
 

IAEA Research projects
 
IRRD ARET? research project
 

IDRC Research projects
 

IFAD Research projects
 
NHAPC Problem identification and research finance
 

ODA Research projects
 
OPEC Research project
 

RAPC Problem identilicption ind reseatch financing
 

RF Research pro;ect
 

SF Research projects
 

SGB Problem identification & research financing
 

UNEP Research project
 
USAID WSARP research projec(s
 

* RESEARCH STRATEGY ROLE: Inform
 

ACSAC Within the mandate of ACSAD
 
Farmes Production problem
 

Fisherman Production problems
 

Livestock Droduction problems
 

PPI Production problem
 

Tenants Prcduction problems
 

** RESEARCH STRATEGY ROLE: Participate
 

AFI Problem identification
 

APCEU Problem identification
 

APPC Problem identification
 

BNAPC Problem identification
 

BNIARDP 
 Adap. reserrch problem id, itification
 

CIMMYT Collaberative projects
 

CIP Collaborative projects
 

EAPC Production problem
 

FASUG ARC boarus
 

FAUK ARC boards
 

FNPSSUJ ARC boards
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FVS Committees
 
GAPC Problem identification
 
Glob. 2000 Ccllaborative projects
 
IAPUK Committees
 
IBPGR Collaborative projects
 
ICARDA Collaborative projects
 
ICRISAT Collaborative projects
 
IESUK Coemmittees
 
ILCA Collaborative projects
 
ILRAD Collaborative projects
 
INTSOMIL Cottaborarive projects
 
ISNAR Joint studies
 
,4RDP Adp. res. and problem identification
 
MFC problem identification
 
NAEA Identification of problems
 
kA:)C Problem identification
 
NCR Joint committees
 
NMAPC Prob[l" identification
 
NMRDP Adap. research problem identification
 
NSAMANR Problem identification
 
PN PC Adaptive Pes. & production problem
 
RAEU Problem identification
 
SAPC Problems identification
 
SCC Finance cotton research
 
SDMANR Problem idcntification
 
SDMAR rrobem identification
 

Sugar Cor. Sugar cane problems
 
TAPC problm identification
 
VEA Problem identification
 
WJAPC Pro-lem identification
 
WSDP Adap. research & problem identification
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Table 11.12. 

Generation of Technology
 

INSTITUTION MECHANISM TO PARTICIPATE IN TECHNOLOGY GENERATION 
..... ...............--------------------------------------­

** TECHNOLOGY GENERATION ROLE: Coordinate
 
NrR Research priorities and joint meetings
 

** TECHNOLOGY GENERATION ROLE: Decide
 

CA Approve sectors finance
 

CHS Approve sectors finance
 
CM Approve sectors finance
 
MANR Allocate resources between sub-sectors & prioriti.
 
MAR Allocate resources and set priorities
 

** TECHNOLOGY GENERATION ROLE: Execute
 

ACSAD Joint research program
 

AHCANR research programe
 

ANCANR Research program
 

AOAD Agro-Devetopment studies
 

APRA Research programs
 

ARC Research programs
 

AVRDC Research programs
 

CIAT Research programs
 
CIMMYT Joint research program
 

CIP Joint research programs
 
DAEFE Research programs
 

OATS Research programs
 

DFSS Research program
 

DSRC Research program
 

DVAHK Research program
 

FACC Verification program
 

FASUG Research program
 

FAUK Resealch program
 

FNRESUJ Research program
 

FSC Verification trials
 

FVS Research program
 

HRU Research program
 

IAEA Joint research project
 

IAPUK Reserch program
 

IBPGR Generic research
 

ICARDA Joint research program
 

ICRAF Joint research program
 

ICRISAT Joint research program
 

IESUK Research program
 
IITA Indirect research program
 

ILCA Joint research
 

ILRAD Joint research
 

IRRI Research programs
 

ISNAR Policy, organization and management studies
 
LMMC Marketing studies
 

LVRA Research programs
 

NTC Providing marketing studies
 

PAEA Policy and Economic research
 

SCC Marketing studies
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SEUGB Economic research 
SOSC Marketing studies 
SUER Economic research 

** TECHNOLOGY GENERATION ROLE: Finance
 

AFESO Research infrastructure and research project
 
APPC Mini res. program
 

BNAPC Mini research programmes
 
DANIDA Mini-research projects
 
EEC Research projects
 

FAO Research projects
 
FF Mini-research programs
 
FINIDA Mini-research projects
 
GAPC Mini research programmes
 
Glob. 2000 Joint research project
 
IBRD Research project
 

IDRC research projects
 
IFAD Research projects
 

INTSOMIL Joint research project
 
MFC Mini research programs
 
MFEP Allocate resources
 

HAPC Mini research programs
 
ND . 4ini-reserach project
 
NHAPC Research programmes
 
NMAPC Mini research programs
 

ODA Research projects
 
OPEC Reserach projects
 
RAPC Research programmes
 

RF Mini-econ. studies
 
SAPC Mini research programmes
 

SAREC Mini-research project
 
SF Mini-econ. studies
 
SGB Research program
 
Sugar Con. Sugar cane research programs
 

TAPC Mini research programmes
 
UNDP Research project
 
UNEP Research project
 
UNIDO Research projects
 

USAID Research project
 
WNAPC Mini research programs
 

** TECHNOLOGY GENERATION ROLE: Participate
 
ABS Adoption of technology
 

AFI On-tar, trials
 
APCEU On-farm trials
 
BNIARDP Verification trials
 

CIBC Resource expertise
 

EAPC Problem identification
 
ECA Economic studies
 
Farmers Demonstration trials and problem identification
 

GTZ Joint dev. projects
 
INTSOY Genetic resources
 

JMRCP Verification trials
 
MCCS Cabinet meeting
 

MI Cabinet meeting
 
MIN Cabinet meeting
 
NAEA On-farm trials
 

NMRDP Verification trials
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NSAMANR Multiplication of breeder
 
PNAPC Verification trials
 
PPI problem identification
 
RAEU On-farm trials
 
SDANR Problem identification and adoption of tech.
 
SDMAR Problem idertification and adoption of tech.
 
Tenants Demonstration trials and prob. itent.
 
VEA On-farm trials
 
w! Policy and econ. studies
 
WSDP Verification trials - adaptive research
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SUAN ATMS Functional Analysis
Table 11.13.=...=.............
 

Transfer of Technology
 

INSTITUTION MECHANIF4 FOR TECHNOLOGY TRANSFER
 

** TECHNOLOGY TRANSFER ROLE: Decide
 

CA Approve sectors finance 
CHS Approve sectors finance 
CM Approve sectors finance 
MANR Allocate resources between sub-sectors 
MAR Allocate resources between sub-sectors 

** TECHNOLOGY TRANSFER ROLE: Execute 

AFI Extension rote
 
APCEU Extension role
 
APPC Own extension
 
8?.PC Own extension inspectorate
 
BNIARDP Demon. & tech. package
 
EAPC Own inspectorate 
GdaC Own inspectorate 
jW'DP Demonstration & technology package 
MFC Pilot farming (mechanized farming) 
NAEA Extension rote 
NAPC Own inspectorate 
NHAPC Own extension and inspectorate 
NMAPC Own extension and inspectorate 
NMRDP Demon. & tech. package
 
NSAMANR Multiplication of seeds
 
PMAPC Verifying and adopting technology
 
PPI Import & adopt, of technology
 
RAEU Extension rote
 
RAPC Own extension & inspectorate
 
SAPC Own extension & impectorate
 
SGB Own extension & inspectorate
 
Sugar Corn. Improve methods of sugar production
 
TAPC Own inspectorate
 
VEA Extension role
 
WNAPC Own extension & inspectorate
 
WSDP Demon. & tech. package
 

** TECHNOLOGY TRANSFER ROLE: Finance 
ADB Rehabilitation projects 
ADOF Rehab. projects 
AFESD Rehabilitation program
 
DANIDA Extension projects
 
IBRD Extension projects
 

IDRC On-farm trials
 
IFAD On-form trials
 
KDF Rehab. projects
 
MFEP Allocate resources
 
OPEC On-farm trials
 
SOF Rehabilitation projects
 
UNDP FAO prni.ets on extension
 
USAID Extension projects
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** TECHNOLOGY TRANSFER ROLF: Participate 

ABS Loans to farmers
 
ACSAD Demon. trials
 
AHCANR Training farmers & technicians, field days
 
ANCANR Training farmers and field days
 
APRA Demonstration, on-farm trials
 
ARC Demonstrations and on-farm trials
 
CIP Demons. and on-farm
 
OATS Training inspectors & farmers, field days
 
DFSS Training inspectors & farmers, field days
 
DSRC Rural development studies
 
DVAHK Training herdsmen and technicians
 
FACC Demonstration
 

FAD Demons. and on-farm trials
 
FASUG Training of tenants & inspectors
 
FAUK Training of extensionists
 
FNRESUJ Training of extensionists
 
FSC Demonstration
 
FVS Training of technicians
 
GTZ Extension projects
 
Glob. 2000 On-farm trials
 

ICARDA Demons. and on-farm trials
 
ICRISAT Demon. and on-farm trials
 
LVRA Demonstrations and on-farm trials
 
MCCS Cabinet meeting
 
HI Cabinet meeting
 
MIN Cabinet meeting
 
ND Extension projects
 
PAEA Economic studies
 
SDANR Helping extension efforts
 
SDAR Helping extension efforts
 

SEUGB Economic studies
 
SUER Economic studies
 

** TECHNOLOGY TRANSFER ROLE: Request
 
Farmers Help in problem ident. on-farm trials
 
Fisherman Prod. equipment
 
Livestock health & prod. facilities
 
Tenants Help in problem ident, on-farm trials
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SUDAN ATMS Functional Analysis
 
Table 11.14.
 

Support Services to Agriculture
 

INSTITUTION MECHANISMS FOR PROVIDING SERVICES TO AGRICULTURE
 

** SUPPORT ROLE: Decide
 

CA Approve sectors finance 
CHS Approve sectors finance 
CM Approve sectors finance 
MANR Allocate resources 

MAR ALlocate resources 

** SUPPORT ROLE: Execute
 
ABS Loans and prod. inputs
 
AFI Extension services
 

APCEU Extension services
 
APPC Marketing service for output
 
BNAPC Loans and prod. inputs
 
BNIARDP Loans & prod. inputs
 
EAPC Loans and prod. input
 
FACC Chemical supplies
 
FSC Seed supplies
 
GAPC Loans and prod. inputs
 
JMRDP Loans & prod. inputs
 
LMMC Marketing services
 
MFC Pilot farms and miintenance, final output
 
NAEA Extension service3
 
NAPC Loan & Production inputs
 
NHAPC Loans and prod. inputs
 
NMAPC Prod. inputs
 
NMRDP Loans & production inputs
 

NSAMANR Seed supply
 
NTC Marketing and processing
 
RAEU Extension services
 

RAPC Loans and prod, inputs
 
SAPC Loans & prod. inputs
 
SCC Cotton marketing services
 
SDMANR Production services
 
SDMAR Production services
 
SGB Loans and prod. inputs
 
SOSC Marketing services
 
Suqar Coin.Loans and prod. inputs
 
TAPC Loans and prod. inputs
 
VEA Extension services
 
WNAPC Loans and prod. inputs
 
WSDP Loans & prod. inputs
 

** SUPPORT ROLE: Finance
 

ADB Production inputs
 
ADDF Rehab. programs
 
CB Loans 

EEC Production inputs
 
IBRD Production Inputs, rehab. programs
 
IFAD Production inputs
 
KDF Rehab. projects
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NFEP AL locate resources
 
ODA Production inputs 
OPEC Production inputs
 
SDF Rehab. programs 
UNOP Production inputs
 
UNEP Reforestation programs
 
UNIDO Prod. inputs ptants
 
USAID Production inputs
 

** SUPPORT ROLE: Participate 
INF Improve trade opportunities 
MCCS Cabinet meetig 
MI Cabinet meeting 
MIN Cabinet meeting 
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SUDAN ATMS Functional Analysis
Table 11. 15 .... ==...=.... .....
 

EvaLuation of Impact on ATM System
 

INSTITUTION MECHANISM TO EVALUATE IMPACT ON ATM SYSTEM
 
........... ..........................................
 

** EVALUATION ROLE: Execute
 

BNIARDP Own project studies 
EAPC Task forces, commissioned studies 

JMRDP Own project studies 

MANR Task forces, corrmittees, reports 
MAR Task forces, committees, reports 

NMRDP Own project studies 

PAEA Macro-Level studies 
Sugar Con. Task forces, comnissioned studies 

WSDP Own project studies 

** EVALUATION ROLE: Finance
 

MFEP Allocating funds for evaluation
 

** EVALUATION ROLE: Participate
 

ABS Taks force, commission studies
 
ACSAD (macro) Resource evaluation
 

ADB Projects
 

ADDF Projects
 
AOAD Marco-LeveL and import studies
 

APCEU Task forces
 

APPC Task forces, commissioned studies
 
APRA Through task forces (individual)
 

ARC Through task forces (individuals)
 
BNAPC Task forces, commissioned studies
 
DAEFE Task forces (individudlJ;
 

DANIDA Project
 

DSRC Task forces (individuals)
 

FAO Project studies
 

FASUG Through task forces (individuals)
 
FAUK Through task forces (indiviouals)
 

FF Finance studies
 

FINIDA Projects
 

FNRESUJ Through task forces (individual)
 

FVS Through taks forces (individual)
 

GAPC Task force, commissioned studies
 

Glob. 2000 Projects, on-going evaluation
 

HRU Through task forces (individual)
 

IAPUK Through task forces (individual)
 

IBRD Resource and project evatuaticn
 

ICARDA Project evaluation
 

ICRISAT Project evaluation
 

IDRC Finance studies
 
IESUK through task force (individual)
 

IFAD Resource and projects
 

ISNAR macro-level studies
 

KDF Projects
 

LMMC Macro-level studies
 
LVRA Through task forces (Individuals)
 

MCCS CM meeting
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MFC FAsk fnrces, commissioned studies 
MI Through CM meeting 
MIN CM meeting 
NAEA Task forces 
NAPC Taks forces, commissioned studies 
NCR Research import studies 
NHAPC Task force conmissioned studies 
NMAPC Task forces, commissioned studies 

ODA Projects 
RAEU Task forces 
RAPC Task forces, Commissioned studies 
SAPC Task force, commissioned studies 
SCC Macro-level studies 
SOF Projects 
SEUGB Micro-level studies 
SGB Coemissioned studies 
SOSC Macro-level studies 
SLKR Micro-level studies 
TArC Task forces, commissioned studies 
UNDP Project studies 
UNEP Resource evaluation 
USAID Resource and project evaluation 
VEA Task forces 
Wl Finance studies 
WNAPC Taks forces, commissioned studies 

** EVALUATION ROLE: Requnst
 
CM from Ministries MANR & MAR
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SUDAN ATMS Functional Analysis
 

Table 11.16.
 
Marketing and Comercial Intervention
 

INSTITUTION MECHANISM FOR 
INVOLVEMENT IN MARKETING AND DISTRIBUTION
 

** COMMERCIAL ROLE: Advise
 

LMMC Statistics and studies
 

** COMMERCIAL ROLE: Decide
 

CA Bi-lateral agr., pricing of main output, exch. rate subsidies 

monopoly acts 

CHS Bi-Lateral agr., pricing of main output, exch. rate subsidies 

monopoly acts 

CM Bi-lateral sgr., pricing of main Output exch. rate subsidies monopoly 

acts 

** COMMERCIAL ROLE: Execute 

ABS Buffer stock, agri- iniport 

APPC Provide marketing services 

CB Financing import - export trades 

N'C Pricing of tobacco 

SCC Statistics and studies 

SOSC Statistics and studies 

** COMMERCIAL ROLE: Inform
 

AOAD Macro-leve studies
 

DSRC Studies
 

FAQ Statistics & projections
 

FASUG Studies
 

FAUK Studies
 

FNRESUJ Studies
 

FVS Studies
 

IAPUK Studies
 

IBRD Statistics projects
 

IMF Exchange rate advise to promote export
 

PAEA Studies and stat.
 

SEUGB Statistics
 

SUER Statistics
 

UNDP Statistics & projections
 

UNIDO Statistics and projection
 

USAID Studies
 

** COMMERCIAL ROLE: Participate
 

BNAPC Cost of prod. and marketing services
 

EAPC cost of prod. and marketing services
 

Farmers Unions
 

Fisherman Unions
 

GAPC Cost of prod. and marketing service
 

MANR Proposals and CM meeting
 

MAR Po,,oqa1 and CM meeting
 

MCCS Pricing, exchange rate
 

MFC Provide input
 

MFEP Allocation of funds
 

MIN Pricing of output
 

NAPC Cst of prod. and marketing services
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NHAPC Cost of prod. and marketing services
 
NIAPC Cost of prod. and marketing services
 
RAPC cost of prod. and marketing services
 
SAPC Cost of prod. and marketing services
 
SGB Cost of prod., studies, marketing services
 
Sugar Com. Marketing services
 
TAPC cost of prod. and marketing services
 
Tenants Unions
 
WNAPC Cost of prod. and marketing services
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Part III
 

INSTITUTIONAL ANALYSIS
 

Introduction
 

The data reported in this chapter were supplied by officials of Sudanese
 
institutions involved in agricultural research.
 

ISNAR has aggregated these data - simply as they have been reported - and
 
has attempted to analyze them and to draw conclusions.
 

Table 1 presents an institutional profile summary of the eight most
 
prominent agricultural research organizations. Included in the profile
 
are the dates of the first activities of the organizations, legal status,
 
affiliation, mandates, functions and linkages.*
 

Overview
 

Figure 1 shows the total number of scientists - Ph.D.s, M.Sc.s and B.Sc.s
 
- at the 4ight most prominent Sudanese agricultural research
 
institutions. Abbreviations 
on 	the horizontal axis are as follows:
 

apra Animal Production Research Administration
 
arc Agricultural Research Corporation
 
engfac Department of Agricultural Engineering, Faculty of
 

Engineering, University of Khartoum
 
gefac Faculty of Agricultural Sciences, University of Gezira
 
iap Institute of Animal PLt,uction, University of Khartoum
 
khfac Faculty of Agriculture, University of Khartoum
 
vetfac Faculty of Veterinary Sciences, University of Khartoum
 
vra 
 Laboratories and Veterinary Research Administration
 

There are several clear conclusions to be drawn from this figure.
 

(1) The ARC is by far the largest single organization involved in
 
agricultural research in Sudan. Its primary focus is on crops
 
research.
 

(2) But - taken together - the two non-university organizations
 
involved 	in livestock research, APRA and VRA, plus LAP (Univer­

sity of Khartoum), are more than 3/4 the size of the ARC.
 

(3) The two university faculties involved mainly in crops research
 
(0EFAC, KJIFAC) are more than 2/3 the size of the ARC.
 

(4) 	And taken together, the four organizations involved in livestock
 
research (APRA, LAP, VRA, VETFAC) are almost 2/3 the size of the
 
four organizations involved mainly in crops research (ARC,
 
ENCFAC, GEFAC, KHFAC).
 

1: For more information on organizational structure of research institutions, see the
 
attached chart at the end of this report.
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(5) 	 More than 50% of the scientists involved in agricultural
 
research in the Sudan hold Ph.D. degrees.
 

Figure 2 presents the same data in a different way. It shows the ratio
 
between (a) numbers of Ph.D.s and (b) numbers of scientists at each of
 
the eight organizations.
 

(6) 	 Not surprisingly, three of the four highest ratios are in three
 
of the university faculties (GEFAC, KHFAC, VETFAC).
 

(7) 	 The most striking feature of this figure is that only two
 
organizations have a ratio appeciably below 0.5. The
 
inevitable question, therefore, is: are Sudanese research
 
organizations running a danger of becoming top-heavy? Do they
 
have now and will they have in the future enough B.Sc.s and
 
technicians to do the routine jobs involved in research?
 

Figure 3 attempts to answer at least part of this question. It shows the
 
ratio between (a) numbers of technicians and administrators (combined)
 
and (b) numbers of scientists.
 

(8) 	 Only one organization has a ratio above 2.0.
 
Policy-makers and research managers must therefore raise 
serious questions as to whether most scientists have the
 
manpower resources necessary to carry out their experiments.
 
Such figures are made still more ominous by the fact that the
 
numerator of the ratios reported includes BOTH technicians and
 
administrators.
 

(9) 	 Continuing with this logic, a reexamination of Figure I shows
 
that approximately 75% of the scientists involved in
 
agricultural research in the Sudan hold either the Ph.D. or the
 
M.Sc. degree.
 

The Agricultural Research Corporation
 

Figures 4 shows the scientists in the ARC by their professional
 
discipline and level of academic qualification. Abbreviations on the
 
horizontal axis are as follows:
 

agro Agronomy
 
bot Botany/Pathology
 
cbre Cotton Breeding
 
econ Statistics/Economics
 
ent Entomology
 

fish Fisheries
 
food Food Science
 
for Forestry
 
hort Horticulture
 

pbre Plant Breeding
 
soil Soil Science
 
wild Wildlife
 

docd Ph.D.
 
masd M.Sc.
 
bacd B.Sc.
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Several conclusions may be drawn from these two figures.
 

(10) 	 Somewhat surprisingly, one of the two largest disciplines
 
within the ARC in terms of total manpower is food science.
 

(Il) 	 No marked imbalances in manpower strength exist between the
 
traditional crop science disciplines: agronomy,
 
botany/pathology, breeding, entomology, horticulture, and soil
 

science.
 

(12) 	 But these same disciplines stand in significant contrast to
 
other disciplines in terms of the balance between Ph.D.s and
 
M.Sc.s. All of them have significantly more Ph.D.s - while
 
economics, engineering, fisheries, forestry, and wildlife
 
(almost) have more M.Sc.s.
 

One conclusion to be drawn from this last finding may be that
 
policy-makers and research managers will probably wish to
 

consider soon the desirability of bringing new B.Sc.s into the
 
traditional disciplines, while at the same time giving priority
 

in Ph.D. training in non-traditional disciplines.
 

Figure 5 shows similar data, but this time including scientists now in
 
training. Conclusions nos. 10-12 still seem to apply.
 

Figure 6 shows ARC scientists by commodity specialization and level of
 
academic qualificaLatio. The data here are difficult to interpret. 
First, the number of Ph.D.s reported is considerably higher than the 
number reported by discipline. The difference is approximately 12%. 
Second, scientists in two categories - food science and wsarp (the 
Western Sudan Agricultural Research Project) - should have been reported 
under specific commodities. 

(13) 	 Nevertheless, even with these limitations, it is clear from the
 
figure that attention to cotton continues to dominate Sudanese
 
agricultural research.
 

(14) 	 Between other cotmmodities, there are no marked imbalances ­

except that oils receive somewhat less attention than might
 
have been expected.
 

(15) 	 And, just as reported above, attention to the more traditional
 
commodities is greater than to fisheries, forestry, and
 
wildlife (unreported here) in terms of the balance between
 

Ph.D.s and M.Sc.s.
 

Again, a conclusion to be drawn from this finding may be that
 
policy-makers and research managers may wish to consider the
 

desirability of encouraging new B.Sc.s to work on the
 
traditional commodities, while at the same time giving priority
 
in Ph.D. training to candidates who wish to work on
 

non-traditional conmmodities.
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Figure 7 takes these commodity data and relates them to expenditure.
 
Research on commodities which show higher percentages of Ph.D.s than of
 
the expenditure is probably more labor intensive than the other way
 
around. A major problem with the data, however, is the almost 19% of
 
expenditure which is reported under the category "other".
 

(16) 	 Nevertheless, a justifiable conclusion seems to be that
 
research on commodities like horticulture, cotton, sorghum, and
 

sugar is more labor intensive than research on faba, oils, or
 
wheat.
 

Figure 8 shows expenditure on six major crops over time. (Faba research 
is not included because most funds have come from a special international
 
projecL and because the figures reported have been constant for the past
 
5-6 years).
 

(17) 	 Not surprisingly, expenditure on cotton research has been top
 
of the ta! Le each year since 1980.
 
Expenditure on wheat and oils research has risen quite sharply 
(in spite of conclusion no.1!4 above). 
Expenditure on horticulture research, on the other hand, has 
remained quite low. 

Figure 9 shows the ratio between technicians and scientists both by 
discipline and by station. Figure 10 shows this ratio over time by 
discipline. Abbreviations on the horizontal axis of Figure 10 are as 
follows:
 

elo El Obeid 
gun Guneid 
hud Hudeiba 
kad Kadugli 
ken Kenana 
newh N'ew Ha Ifa 
rah Rahad 
senn Sennar 
sham Shaonbat 
shen Shendi 
yam Yambio 

(18) 	 The most obvious feature of the station data is the wide
 
variation between Guneid, fludeiba, and Shendi (on the high end)
 

and El Obeid, Kadugli, New Halfa, Rahad, and Yambio (on the low
 
end). The explanation for this wide variation is net clear.
 

(19) 	 The discipline data shows a similar wide variation. But more 
significant than the variation are the low numbers. Only 
cotton breeding, entomology, and forestry have a ratio greater 
than 2.0. Once agaii - (see conclusion no.8 above) ­
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policy-makers and research managers should have serious
 
questions as to whether most scientists have the manpower
 
resources necessary to carry out their experiments.
 

(20) 	 Even more ominous, Figure 10 shows that the ratio in 1987 is
 
lower than that in 1975 for all but three disciplines: cotton
 
breeding, plant breeding, and food science.
 

Livestock Research
 

Figure 1O shows the distribution of scientists involved in livestock
 
research by organizaticn and level of academic qualification.
 
Abbreviations on the horizontal axis are as follows:
 

apra Animal Production Research Administration 
iap Institute of Animal Production, University of Khartoum 
vetfac Faculty of Veterinary Sciences 
vra Laboratories and Veterinary Research Administration 

(21) 	 'he most striking conclusion to be drawn from this figure is
 
Lhe manpower dominance of veterinary science over animal 
production. Approximately 3/4 of the total scientists involved
 
in livestock research are in the two organizations concerned 
with vet science (VETFAC, VRA). 

(22) 	 In terms of number of doctorates, the dominance of vet science 
is even more pronounced. The ratio of doctorates in FVS and 
LVRA to doctorates in APRA and AlP is almost 5:1.
 

Figure 11 shows all scientists involved in livestock research by 
professional discipline and level of academic qualification. 
Abbreviations on the horizontal axis are as follows: 

bree Breeding 
dair Dairy
 
meat Meat
 
mgt Management/Administrat ion
 
nutr Nutrition
 
poul Poultry
 

bact Bacteriology 
ent Entomology
 
myco Mycology
 
mycp Mycoplasma
 

para Parasitology
 
path Pathology
 
proz Protozoology
 
vir Virology
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anat Anatomy
 
med Medicine
 
micr Microbiology
 
phys Physiology
 
prev Preventive Medicine
 
rad Radioisotopes
 
surg Surgery
 

The data here are difficult to interpret because responding institutions
 

have sometimes blurred the distinction between discipline (e.g.,
 

breeding, nutrition) and commodity (e.g., poultry). Several tentative
 

conclusions can be drawn from the figure nevertheless.
 

(23) 	 As expected, disciplines traditionally associated with 
veterinary science are over-represented in comparison with 
those associated with animal prodmction. The three biggest 
disciplines are patholuy, parasitology, and bacteriology ­
while bretding is v,-ery small. 

(24) 	 Slightly less than 50% of all animal scientists and vets have 
doctorates. >ost disciplines do not seem too top-heavy - with 
the possible exceptions of anatomy, microbiology, medicine, 
preventivt.e meidi':ine, and surgery. 

Figures 12-1 present data from APRA. Figure 12 shows scientists by 
location and Ienvi of ocademic qualification. Figure 13 shows the ratio 
between teehn iciaus and scientists by location (excluding headquarters, 
for which doata w+ra not available). Abbreviations on the horizontal axis 
are as follows: 

athr Atba ra 
g1 z ;lazo l (;;Iw,;IL 
hq ladquarrt rs 

hud EV1-lud:i 
kufa Kutku atterning Unit 
kunu Kukt Nu ri t ion L.ab 
kupo :ukti PouItry uit 

nish Nisheisheba 
shuk Ash-Shukabi, 
uanba UCm Benein 

(25) 	 Almost all Ph.D. holders are located in Khartoum or the
 
irmmediate vicinity (i.e. Kuku).
 

(26) 	 The absolute nmunber of scientists posted outside Khartoum or
 
Kuku is very small.
 

(27) 	 Only two units have a technician-to-scientist ratio of more 
than 2.0. And KUFA and KUNU actually report data resulting in
 
ratios below 1.0.
 

T¢
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Figures 14-15 present data from VRA. Figure 15 shows scientists by
 
discipline and level of academic qualification. Figure 15 shows the
 
ratio 	between technicians and scientists by discipline.
 

(28) 	 No marked imbalances in manpower exist between tile traditional
 
veterinary science disciplines: bacteriology, mycoplasma,
 
parasitology, pathology, and virology.
 

(29) 	 But tile ratios between technicians and scientists are very 
low. Only one discipline (entomology) has a ratio higher than 
1.5 - and four disciplines have ratios below 1.0. 

Once again, as in the cases oi both APRA and ARC, an inescapable 
conclusion must be that policy-makers and research managers will need to 
ask soon whether highly qualified scientists have the manpower resources 
necessary to carry out their work. 
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1987 - Animal Scientists by Disc, &Educ.
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PART IV
 

HUMAN RESOURCES - THE SUDAN 1987
 

Introduction
 

It has been posited that the rate of development of science,
 
technology, and even social institutions is determined by human
 
resources. As such, one of the most 
 critical functions of a national 
scientific research system is the development, retention and continued 
motivation of a body of corietent scientific professionals. As it is 
these human resources, in the form of scientists, who provide the 
expertise and knowledge for development, it is then necessary to examine 
the 	 scientists thermselv s in order to understand the research enterprise. 

While information on s'irntists and tio sccienrtifis enterprise has 
been somewhat imiu;igr tar th. eusrt -Asi;t, North Africao (WANA) area, growth 
in scientific stall onortrs hasr lKieni suhstn;tial in those countries for 
which documeitaLt ion is ava ilable. Several e.:aniplus are as follows: 
Morocco, tihe total riillrlrscr ol scientists almost doubled, from 127 to 228, 
from the early Ih0s; to 1984, with tin! :xpatrhiote community entirely 
replaced by >loroc,an lationalls; Egypt, te total number of scientists 
increased from 1780 to r000 from 1970 to 1985; Syria, the totaL number of
 
scientists incroansil from 15it 505 flram Nie to 1983.
 

As is cvidnecurd in TablI e 11, there are several AOAI) mermber countries 
that have establihd the criticail mass of scientists necessary for a 
research endeavor: Algeria, 267; Syria, 503 (excluding expatriates); 
Egypt, 4181; Ira', 542; Morocco, 226; and Sudan, 204. Of those countries 
having a critical mass At snient.ists, The Sudan has trained the highest 
percentage. ct Ph.D.s (5 8), followed by Jordan (29.6%), Egypt (22.6%), 
Iraq (17.2k) anI Algo r,. (14.2%). 

Interpretation and ,'omparison of expenditure data is difficult, as 
size, relative wealthl oil-export ing countries, donor contributions, 
and other factors coil un tire data (lable 1.1). 

The 	 Sudan Case 

Despite these area informational problems, a quite complete set of 
irnfornaat ion has brnr cot leeL or the Agricultural Research Corporation 
(ARC) in the Sutdinr. [lfariatioii displayed in Table 1.2 indicates a 
steady, sustained growth in tre number of prifessiona ly traired 
agricultural researchers, from 79 in 1970 to 271* in 1987. In addition 
to the ever-i ucreas ing runib,-rs of scientists, as inoted above, the 
incidence of lih.D.s has rem'ained high. 

* 	 Note: this figure differs frcm Trable 1.1, as it includes secondment, 
education leave, etc. 

/ 



Table 1.1: 
 AO.D Members and Selected Statistics - Various Years
 

Total Total Exp. Exp. Exp. Pop.
%

COUNTRY Exp. PhD
Ag. PhD's PhD (US$) Per 
 Per (Mill) Per Per Pop.
Scientists 
 (Mill) Scientist PhD (1985) 
 Cap (Mill)
 

Jordan (1982) 54 
 16 29.6 .859 15,907 53,6B8 3.5 .25
UAE (1983) 2 0 0 4.6

1.406 703.000(1) 1.4 
 1.09 -


Bahrain (NA) NA -
Algeria (1985) 
 267 38 14.2 NA 
 21.9 

Djibouti NA - _ 

1.7 

Saudi Arabia (1983) 
 94 2 2.1 NA 
 11.5 NA .2Syria (1983) 502 
 44 8.8 5.814 11,581 132,136 10.5 .55 4.2
Somalia (1983) 30 
 NA NA .180 6,000 - 5.4 .02 -
Iraq (1983) 
 542 93 17.2 NA ­ 15.9 -Oman (1983) 5.8
10 1 10.0 NA 
 1.2
Palestine .8
NA NA NA NA 
 - NA NA NA NAQatar (1983) 6 
 0 0 
 1.746 291,000 0 .315 5.54 
 0
Kuwait (1983) 
 1 0 0 
 -
 - - 1.7 NALebanon 0
NA NA 
 NA NA 
 NA NA -Libya 
 NA NA NA 
Egypt (1983) 4181 

NA ­ - 3.8 NA944 22.6 23.961 5.731 25,382 4C.5 .49
Morocco (1983) 19.5
226 4 1.8 18.139 80,261 4,534,750 21.9 .83
Mauritania (1983) .2
12 7 58.3 .449(1982) 37,416 64,143 1.7 
 .26 4.1
Arab Rep. of Yemen (1980) 12 
 0 0 NA - - 8 0Peo.Dem.Rep. of Yemen (1983) NA 0
70 8 11.4 1.204 17,200 150,500 2.1 .57
Tunisia (1985) 129 NA 3.8

NA NA - NA 7.1 NA -Sudan (1983) 
 204 122 59.8 8.154 39,970 66,836 21.9 .37 5.6
 

(1) High expenditure rate due to expatriates not being in calculation 
- with expatriates it is $116,667/yr.
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Table 1.2: Sud,-n .970-1987
 

YEAR D E G R E E
 
Ph.D. M.Sc. B.Sc. Total
 

1970 
 79
 
1972 
 74
 
1977 
 - 112 - 54 166
 
1978 - - - ­
1979 - 123 - 38 161
 
1980 - - - ­
1981 104 60 
 54 218
 
1982 
 - - 50 200
 
1983 122 
 51 29 202
 
1984 - - - ­
1985 145 
 35 24 204
 
1986 129 68 
 51 248
 
1987 125 65 80 271
 

While documentation was not available on the growth of 12 other
 
organizations involved in agricultural research, statistics oil
 
educational levels and support in these organizations was gathered with
 
the institutional questionnaire. As can be seen in Table 1.3, in total
 
there are 875 professional agricultural scientists in the Sudan. 
 Of this
 
875, 43% are Ph.D.s. In addition to the 43%, 94 individuals (classified
 
as post graduates) are presently being trained in Ph.D. programs. Thus,
 
in total, 471 agricultural scientists have or soon will have Ph.D.s. 

In regard to technical support, in all organizations there are a 
total of 974 technicians, or 1.1 per scientist. 548 of these 974 
technicians are in the ARC, thus providing the ARC scientists with over 2 
technicians per scientist. 

In tntal, there are 7151 individuals involved in the agricultural
 
research efforr ;; the Sudan, with tile majority of these, 4230, in the 
ARC.
 

The Methodology 

Recognizing that there is a critical mass of agricultural scientists
 
within the ARC as well as in other organizations, it was determined to 
include a human resource inventory questionnaire in the ATMS package. 
The purpose of the questionnaire was to collect as comprehensive data as
 
possible about quality and quantity of staff, so that a more complete 
understanding of the research enterprise could be gained.
 

Specifically, there were four major themes that were considered as
 
warranting attention:
 



Table 1.3: Sudan Agricultural Research Human Resources - 1987
 

PhD MSc BSc Post Total Technical Administrative Other Total 
Graduate Scientists Support Sunport 

Agricultural Research Corporation 125 66 49 31 271 548 302 3109 4230 

College of Agricultural Studies 

Khartoum Polytechnic 14 30 8 7 59 36 61 323 479 

Abu Haraz College of Agriculture 1 16 6 3 26 13 11 110 160 

Abu Naama College of Agriculture 3 18 - 3 24 5 1 150 180 

Economic and Social Research Council 7 8 1 5 21 1 7 - 29 

Agricultural Research Council 4 2 4 - 10 - 6 - 16 

Animal Prodjction Research 
Administration 11 18 17 4 50 48 27 457 582 

Institute of Animal Production 11 2 2 6 21 10 8 27 66 

Faculty of Veterinary Science 47 7 17 - 71 78 19 120 288 

Veterinary Research Administration 45 39 43 24 151 165 18 192 526 

Faculty of Agriculture 
University of Khartoum 60 1 34 - 95 42 28 147 312 

Department of Agricultural 
Engineering, University
of Khartoum 1 1 3 4 9 1 1 - 11 

Faculty of Agriculture 
University of Gezira 48 7 5 7 67 27 8 170 272 

Total 377 215 189 94 875* 974 497 4805 7131 

• There are also 8 expatriate scientists
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- the considerations involved in assessing the adequacy of current
 
scientific staff;
 

- data for estimating future needs; 

- planning neces;ry in career training; 

- creatink coal ions of sarvic., which motivate scienLists to perform 
to their Ca;t1 S.tull .t aiti 

To respond to ti.S,_ Llei,:s, a sample qua stioniiaire was proposed. It 
was suggested that modiftcati ,.;be mmde, as appropriate, in order to 
geuera!t inf rmatLio abnuit issue; tnique to the country. The sample 
questionnaire included: balckgr"und information; education; and employment 
itsthe geittral can;:,uriw. hu;, thi anfornaLion La he analyzed was: 
demographics; -du'i tn l ,ha etacl-,rikistot and-;s scinLtist-; 

dmirfi.1,LIsL ;,an a his.l r , in Alu itirIg fantL itLn, ocation,
'ri>" 


C-iinit a ' ; oil , old ar i 

l L q 	 nei as it[i s itd,l iid A- ; L,";ini a L odificatilt ions 

h.ad 1,,.. pr, -:, ,t.,'o n,, . oAIfMACi vaiaiir to
,niy.ations be
 
s;tVeVt d ' 1,::-, OL.A ttoaist;L a " S lini i eiliers Mnd
nt! a: L.s 
iiLim Ir,.vi +' ,t; a h ; , ;ruL t -, t1l;njor orgaili at ions or 

, . r ; , , , i:lwhich agricalLural rstnarch is 
t : 	 l YiaitoIpI I,,. I, 1!La'i I 't pini ;It.io ; I rom both;Li i iisLter of 

,griculttir,, tiand i-r ;e rat o! A()AD aC ;;nirpanied l aCh
 
t i-Liou, 1 Iy Ie to
q(jit L i, ,t i!,: . . V, 201t*at i tra SL.af pup I,'W Ii(red 

assist A1 n irt .s . "i tilowing table (Table 1..4) indiilates the effort 
L...athand oi:!!;r t*s Lica i La e xerciseo. 

Tl;Ih I e. I . * T.nmanResource Inventory - The Sadan 1987 

l'ajar ()O ri YaLt lens lihe 	 l r af es.Lionnaires 

Sent Returned %
 

Agriicutral Riiarch (Crop: 1 206 181 88 
P'ltytecih i" Institutes 40 6048 
N,iLi oan1 kesj.;rIt c 	 1/4 9 641 IIoIc i 1 
Animal Produ ct ion and Vet Research (1) 5 5 100 
Un ivers ities (2) 184 129 70 

TOTAL 	 1489 372 76
 

(1) 	This (1)10s not inc-lide the Saba Veterinary Research Lahoratory, as of 
the 100 questionaires sent, o.,.y 12 weire completed. 

(2) 	This does not inrlude the 2S quest ionra ir,.s from the University of 
Juba. 
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The Findings - SCientif.. ConunuiDescrip t ion 

According to Table I. i Selected Indicators, the average age of the 
Sudanese agricultural researchers is 38. This does not vary 
significantly across the 5 institutions or groups of institutions. The 
overwhelming majority (1)47) of the agricultural researchers are male. 
The distribution across age categories (<25, 2 5 -31s, 35-414, 45-54, 55-64, 

t65+) is bell-shaped, with 97% of the researche rs be .ween the age of 25 
and 54. This type of oistribution occurs in all the organizations. 

In termls 01 ,,uti t ic itltailmet, Lho majority of t:he agricultural 
researcilors in tL i vy hold Ph.D.s (611o), with Ilaster's attainment 
second (29%) (1Tab 1, I). It).F! largest numbtr of highest-degree holders 
was in th,: Iii,.r iti,.'-, ;h,:i S2% o L lt- tacul y mte burs responding to 
the ti1ues1tiol11 h 0, ih. L. 

In regi r'ds to Lt,, it ti ii iscipliii,:s (Table 1.7), the larger 
organ izations, i. ., ARK anl! th,- iniversit ies, had representation in the 
complete array ol*-duictioal specilities. As; would be expected, the 
largest cohort it tz,: AR<Cis plat science, and at the universities it is 
Allinrim 1 sci lhl'. S,:v,:r a I llil , becam apparent as scientists wereI apiill 

classifi,!d inl this m me': 1) Approximate-ly one quarter of the ARC staff 
is involv,-d i in utrition -mi t toin processing, as 41 of the 181 
ll:s1 ih1lt:; wo:r, ill this s,:cond latrgest, cohort . 4hile this is a need and 
a high-priority it.mil for" the >inistry of Agriculture, it was hypothesized 
by ARC otrioicils that this o .r-representation is a function of a 
,h1,r-drivt-i -dto itcioaio l policy; '') Despite tie size, sophistication, and 
colmlllexity o? Liti, ' ';rious or,-tgilz/t ions, no one.1 has obtained a degree ill 

admlinis;tr'latitm; i) Despite the high quality :ond importance of the 
research , Itit 01" mis.;i; n to work with farmers for development, only 2 
scitolt ists h e(e!i.'cd u.gr: training in Education/Extension/rv,: 

it should he nctad th thsthi lack of personnel trained in extension 
may ho i nt ,' i t l th, pl tenlent of extension within the ministry 
systLlm. i i,.i :_h, widly di f f used nLatLire of the extenrs ion service 
organi;zatLi, II y, thi: paulity of tatistics may not be an appropriate 
reflection ot t ,ii:.),ibilitius, but rather of organizational placement of 
the inlividuhals. A; tit primary assignments of extension workers is to 
the National Etensi1111 Administration, NEA, and to tile production 
schelmles, they Were 1ot recipients of the survey instrument arid thus are 
not adequa t-l y represtlntLed. 

Ill ordtlr to ,-V ew organizat Liol; I matLurity and identify experience 
gaps, the ilstitutional survey requestei information on scientists' years 
of experience. Th int rmat ioli On years of txperience by iuStitut ion 
appears ill Fable I.8. 'Hit! i;triti 1 of yet. ; of research experience 
within organi/ati I ; rs Ll bt a good liix Olf ,.xperiellce (15+)l[im l)ilapp and 

younger scielntists. Ill thotse orializatiois where there could be a danger 
of los i rig ;I rit ica mass dtue to aging or expatriation, i.e. , the ARC and 
veterinary iirganizltions, it should be noteld that Tabl. 1.3 indicates 
that il ARt. li:l , md-:rs VRA :l presently trained.1:d2/, persomi are being 



Table 1.5: Sudan Agricultural Research Community
 
Selected Irdictaors 1987 n = 372
 

Institution No. of Average Male Female Number of Rcsearchers in Age Category 
Researchers Age <25 25-34 35-44 45-54 55-64 65+ 

liricultural 

Research 

Corporation 181 38 164 17 2 52 91 33 3 

Animal 
Production 5 36 5 0 0 2 3 0 0 0 

National 

Research 
Council 9 38 8 1 0 1 8 0 0 0 

Polytechnical 
Institutes 48 38 47 1 0 14 28 6 0 0 

Universities 129 39 124 5 0 30 70 24 4 1 

Total 372 3e 
(94) 
348 

(6) 
24 

(.5, 
2 

(27) 
99 

(54) 
200 

(17) 
63 

(2) 
7 

(.3) 
1 
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Table 1.6: Sudan Agricultural Research Community 
by Degree by Institution - 1987 (n = 372) 

Institution Number of n, % holding 
Researchers Ph.D. M.Sc. B.Sc. 

n % n % n % 

Agricultural
 

Research
 
Corporation 181 102 56 57 31 22 12
 

Animal
 
Production 5 2 40 2 40 1 20
 

National
 
Research
 
Council 9 5 55 4 44 0 0
 

Polytechnical
 
Institutes 48 10 20 33 68 5 10
 

Universities 129 107 82 Ii 8 11 8
 

372 226 61 107 29 39 10
 

(
 



Table 1.7: Sudan Agricultural Research Community
 
Educational Discipline By Institution
 

1987 n = 372
 
Educational Discipline
 

Total 
n 

General 
Ag 

Ed/Ext' 
Info 

Admin Ag Ec, 
Devel. 

RS 

Plant 
Science 

Plant 
Protecticn 

Ento Forestry An Sci Fish Ag 
Mech 

Nut Food 

Agricultural 
Research 
Corporation 181 4 0 0 12 66 20 14 6 8 4 6 26 15 

Animal 
Production 5 1 0 0 0 0 0 0 0 40 

National 
Research 
Council 

Polytechnical
Institutes 

9 

48 

2 

1 

0 

2 

0 

0 

4 

2 

0 

8 

2 

5 

0 

3 

0 

5 

1 

11 

0 

0 

0 

4 

0 

7 

0 

0 

Universities 129 3 0 0 5 20 11 3 7 50 0 15 9 6 

Total 372 11 2 0 23 74 38 20 18 74 4 25 42 21 



Table 1.8: 
 Years Experience of Scientists by Institutuion - The Sudan 1985
 

0 R G A N I Z A T I 0 N 


Agricultural Research Corporation 


College of Agricultural Studies
Khartoum Polytechnic 


Abu Haraz College of Ag, iculture 


and Naturdl Resources
 

Abu Naama College of Agriculture 


and Natural Resources
 

Economic and Social 
Pesearch Council 

Agricultural Research Council 


Animal Production Research

Administration 


Institute of Animal 
Production 


Faculty of Veterinary Science 


Veterinary Research Administration 


Farulty of Agriculture

University of Khartoum 


Department of Agricultural
 
Engineering, University

of Khartoum 


Faculty of Agriculture

University of Gezira 


Total 


R E S E A R C H E X P E R I E N C E (Y e a r s)
 

C - 2 3 5- 6-10 1- 1. 15+ 

31 31 
 39 39 90
 

NA NA 
 NA NA 
 NA
 

NA NA 
 NA NA 
 NA
 

1 11 5 
 3 0
 

0 1 7 3 
 0
 
NA NA 
 NA NA NA
 

15 8 
 10 7 
 6
 

NA NA 
 NA NA 
 NA
 

9 14 5 17 20
 

0 14 42 30 
 41
 

17 16 
 32 19 11
 

0 0 
 1 0 
 0
 

NA NA NA 
 NA NA
 

71 
 95 141 
 118 168
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In the classification of time spent on the various activities,
 
research, administration, training, extension, and travel/conferences,
 
(Table 1.9) the individual's prioritizatlon was consistent with the
 
organizational mission. Thus, for example, the most important activity
 
at the Gezira Research Station was research, and training and research
 
were relatively equal activities at the universities.
 

When requested to describe the nature of training that was required
 
to achieve career objectives, most of the requests were for training that
 
was not available in the country. Of the 434 requests made, 74 were for
 
long-term Ph.D. training. Most of these requests were from the ARC and
 
polytechnic Institutes. This clearly was in recognition that higher
 
education was essential to advancement within these organizations. Most
 
of the short-term training requests were for very specific, topical
 
issue, not available within tne Sudan.
 

In regards to indicators of ptofessionalism, the scientists listed
 
publications, membership in professional societies, awards received, and
 
meetings attended. As is evidenced in Table 1.10, a surprizingly high
 
percentage of scientists indicated publications and the average per
 
publisher was high. While this statistic was due somewhat to the lack of
 
definition of "publication" and timeframe, it nevertheless indicates an
 
active group of professionals, as 66% listed some type of publication.
 
Active participation in a professional society was also very high, as 70%
 
of the scientists indicated some kind of membership, with many indicating
 
more than one. Meeting attendance was high, 61%, with many indicating
 
multiple meetings. Receipt of awards was also high, as 33% indicated
 
they had received awards.
 

Four 	Major Themes
 

In the methodology section, four themes were enumerated which were
 
considered as warranting attention with the human resource inventory:
 
adequacy of current scientific staff; future needs; planning for
 
in-career training; and conditions of service which motivate staff. The
 
following paragraphs briefly describe the findings of the human resource
 
survey with respect to the themes.
 

Themu I: Ade( lacy of the Current Scientific Staff 

As was evidenced in Tables 1.1, 1.2, and 1.3, the Sudan has a
 
relatively large, well-traioed cadre of agricultural scientists. The
 
scientific community has experienced a sustained growth phase, and
 
apparently will continue to do so. There is adequate technical and
 
administrative support, particularly in the ARC. The range of age
 
and years of experience across organizations and scientif ic 
discipline is evenly distributed, according to Tables 1.5 and 1.7. 
Regarding Professional Indicators, as described in Table 1.10, the 
scientific community appears to be active in publications, society 
membership, meetings, and receipts of awards. 

Areas of rnc'turn or uirto,rs u;dy are as follows: 

t) 	 The lack of academic ,xpert ise in administration and information/ 
extension needs to be addrcssed. 



Table 1.9: Sudan Agriciturdi Research Corrmunity 1987 

= 372 

- of Time Spent on -

Agricultural 

Research 

Corporation 
(Gezira) (n 

National 
Research (n 
Council (n 

Polytechnical (n 

Institutes (n 

(n 

(n 

(n 

Universities (n 

(n 

(n 

(n 

(n 

= 65) 


= 6) 


= 3) 


= 9) 


= 6) 


= 10) 


= 15) 


= 8) 


5) 


= 56) 
= 34) 

= 11) 
= ?3) 

Research 


77 


77 


23 


14 


18 


16 


12 


1 


61 


35 


35 


42 


33 


Administration 


10 


16 


60 


27 


25 


25 


23 


18 


15 


10 


15 


13 


10 


Training 


6 


2 


10 


50 


52 


41 


55 


76 


20 


43 


40 


33 


48 


Extension 


1 


0 


1 


6 


0 


13 


6 


2 


0 


7 


4 


9 


4 


Travel/Conferences
 

2
 

3
 

5
 

1
 

3
 

4
 

3
 

1
 

2
 

3
 

4
 

2
 

4
 



ldblo 1.10: Profesional lndicat(rs - The Sudan 19S7 

In. 
Scientists 

Publications 
Yes % No % No. of 

Pjblications 
Ave. per 
Publisher 

Professional 
Yes % No 

Soc. 
% 

Received Award 
Yes -, No t 

Attended Meeting 
Ye. ". No I 

Agricultural 
Research 
Corporation 181 133 73 48 27 1229 9.2 126 70 55 30 69 38 112 62 121 67 60 33 

Animal 
Production 5 4 80 1 20 26 6.5 1 20 4 80 0 0 5 100 1 20 4 80 

National 
Rese3rch 
Council 9 8 89 1 Ti 39 4.9 6 67 3 33 2 22 7 78 9 100 a 0 
Polytechnical 
Institutes 48 21 44 27 56 64 3.0 30 63 18 37 7 15 41 55 24 50 24 50 

C 
Universities 129 79 61 50 39 921 11.7 98 76 31 24 43 33 86 67 72 56 57 44 

Total 372 245 66 127 34 2279 9.3 261 70 111 30 121 33 251 67 227 61 145 39 
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2) 	 While total critical mass of scientists appears adequate there
 
are specific circumstances that should be addressed for the
 
critical important research organizations such as the ARC and
 
VRA.
 

a) 	 Within the ARC:
 

- Almost 60% of the capability in the agronomy section has 
over 10 years of experience. As this is the major
 
disciplinary emphasis within the ARC, it is good that it is
 
also the most experienced. However, it should be noted
 
that presently only 2 individuals are being trained and
 
only 3 have less than 2 years experience. Thus, if the
 
critical mass is to be maintained, more need to be trained.
 

- Of the seven individuals in Wildlife Research, none has 
less than 10 years experience. Presently, no individual is 
being trained in this area. Recognizing the amount of time 
necessary for training of Ph.D.s, if this expertise is to 
be maintained at its current level, training should begin 
immediately. 

- Entomology, horticulture, plant breeding, and soil
 
science all have similar profiles. All have very
 
experienced scientisLs, few are in the younger, less
 
experienced categories, few are being trained presently.
 

b) 	 Within the VRA:
 

- Presently no one in the reorganization has less than 3 
years of experience. 

- A small number (4) are being trained to the Ph.D.
 

- In the extreme case, mycoplasma, there is only one 
individual with less than six years of experience and only 
one individual being trained. 

Theme 2: Data for Estimating Future Needs
 

Briefly, with the exceptions of the examples cited above, the
 
estimations for future needs should be done on an institutional
 
basis, with aggregate data rather than with a partial set of human
 
resource data. Thus the reader is reierred to the institutional
 
annex.
 

Theme 3: 1Iirining Necessary In-Career Training 

As was described in the text, there were 434 requests for training 
that the individual scientists considered necessary in order to 
achieve their career objectives. Of these, the most common request
 
was for Ph.D. training. 'Most of the requests were for
 
out-of-country, long-term training. A complete listing of the
 
requests is attached for reference as Table 5: List of Desired
 

Training by Institute.
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Theme 4: Conditions oi Service which Motivate Staff
 

In addition to the "mystique" that research is its own reward, there
 
is the belief that the reward structure for agricultural researchers
 
is also basic to the system's ability to attract, retain, and
 
motivate its scientific labor force. It is essential that methods be
 
developed that can provide insight into the reward structure and the
 
actual values that scientists place on the reward. In the following
 
analysis there are comparisons of compensation packages, statistical
 
analysis, and income profiles for the various organizations involved
 
in agricultural research.
 

First, Figure 1 is a boxplot of the compensation packages for the
 
five groups of institutes involved in agricultural research in the
 
study in the Sudan. The compensation package includes salary,
 
allowance, housing, and premiums as reported by the scientists.
 

The boxplot is a schematic display of median, quartiles, and outlying
 
data points of a variable. It is useful in identifying ranges and
 
central tendencies of a variable by different subgroups.
 

A boxplot consists of a box running from the first quartile to the
 
third quartile. The first quartile is the data value that has 25% of
 
the values lower than it, while the third quartile has 75% of the
 
values lower than it. The box contains the median, the point where
 
50% of the values are on each side. Extending out from the sides of
 
the box are "hinges", which reach one-and-a-half times the distance
 
from the first to the second quartile in each direction from the box 
- but the hinges never extend beyond the minimum and maximum data 
values. Any data points falling outside of the hinges are identified 
by an asterisk. 

In Figure 1, the range of compcnsation packages is from a minimum of
 
4!40 Sudanese pounds to a maximum of 42,570 Sudanese pounds. The
 
median is 18,600. The concentration from 25% to 75% is from 13,788
 
to 25,638. The statistics are arrayed in Table 1.11, Boxplot Values
 
- Total Compensation Package by Institution.
 

While it is somewhat interesting to see the range and central
 
tendency for the total group of scientists, it is much more
 
instructive to look at the organizations in isolation, and compare
 
them to one another. Figure 2 provides the visual image of the
 
comparisons and the statistics are listed in Table 1.11. What is
 
immediately obvious is that there is a major difference in
 
compensation packages between the two largest organizations involved
 
in research, the ARC and the universities. The ARC has the lowest
 
median of all 5 organizations at 14,730, only 56% of the median for
 
universities. In fact, Hinge I for the uuiversities is higher than
 
the median of the ARC, and the median university package is over
 
7,000 Sudanese pounds higher than Quartile 3 of the ARC. The maximum
 
compensation package for the universities is almost one-third higher 
than the maximum of the ARC. 
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The Sudan 1987
 

Figure I
 

Boxplot of Total Remneration for All Institutes
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Table 1.11: Boxplot Values - Total Compensation Package by Institution - The Sudan 1987
 

Institution 


Agricultural Research Corporation 


Animal Production 


National Research Council 


Polytechnical Institutes 


Universities 


TOTAL 


n 


130 


11 


7 


29 


101 


278 


Minimum 


4140 


5820 


15200 


8"64 


5348 


4140 


Hinge I 


4140 


11325 


15200 


8964 


15090 


4140 


Quar-.le 1 


12185 


16980 


15972 


15834 


24738 


13788 


Median 


147:0 


19140 


17292 


18882 


26346 


18600 


Quartile 3 


19164 


20750 


17750 


21000 


31170 


25638 


Hinge 2 Maximum 

29632.5 33000 

26405.0 28340 

18200.0 18200 

28749.0 30000 

40818.0 42570 

42570 42570 

http:Quar-.le
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The Sudan 1987 

Figure 2 

Boxplot of Total Remuneration by Institute 
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In addition to the boxplots as above, an earnings function of effects 
on salary of degree earned, age, experience, and professional 
indicators was calculated. This analysis indicated that there was a 
positive, statistically significant correlation between experience
 
and education, and the increase in salary in the equations for the 
ARC, the universities, and the polytechnic institutes. It should be 
noted, however, that a caution should accompany any judgement based 
on this information, as data problems existed due to colinearity in 
independent variables apd partial income information. 

A final antempt at describing the income was to create an income 
profile for the ARC as illustrated in Figure 3. This is a 
two-dimensional form of an income profile with the log of monthly 
salary on the vertical axis and years of excperience on the horizontal 
axis. The income profile indicates that thone holding only 
bachelor's degrees earn less income, and cither terminate their 
employment with the organization or proceed with higher education. 
Those researchers holding master's degrees tend to have more 
longevity with the organization and ultimately earn slightly less 
than those researchers holding Ph.D.s. As with the previous 
statement, a cautionary note should accompany this type of analysis. 
A curvilinear plot would probably more closely represent the 
situation, and there may be statistical problems due to partial data. 
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The Sudan 1987 

Figure 3 
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SUDAN AIMS Human Resources Inventory
 

Table I:List oi Personnel by Institution
 

01/30/B8
 
Page I
 

SURNAME GIVEN NAME 

-.-.---.--........-------------------------


101 ARC - Abu Naamu Research Station
 

ADAM 
 Nasir Eldin Mohamed 

ALI AliEl Badawi 

ALl Mirghani 5aid 

ELIASIR Mohamed ElHaisan Ahmed 

ELNADEIF Suliman Abd Alrahim 

ELIEIN Ibrahim Hour Eldir 

HASSAN Alawia Osman Hassan 

IBRAHIM Mohamed Ahmed Salih 

MAHIR Mutwakil Abdel Mageed 

MOHAMMED ElSadig SUliman 


102 ARC -- Fisheries Research Station (Port Sudan) 

ALI Sayed Mohamed 39 M 


ELHAIEM Abdalla Gadain 
 35 M 
FARPL4 Osman Mohamed 41 M 
RAHAMA (smail IHaj 37 M 


103 APC -- Fisheries Research Station (Shigara) 

ADGEL EABAR Abdel Gabar Sulioan Abdel Gab. 38 M 
AHMED ASMA Asma Abdel Pahman Ahmed 3D M 
BUSHRA SarraABOELRAHMAN 
 34 F 

ELHIGUI Fatin Abdel Razig Mohamed 30 F 

GEORGE Thomas lewfik 
 48 M 

SAEED Osman Mohamed 45 M 


104 ARC --Food Frocessinq Research Center Shaabatl
 

ABDALLA vahia Migzoub 
 39 M 
AHMED Abdlnalin Rahama 39 M 
AHMED Awatif Muddathin 36 F 
ARDELMUDI Omar Moh. Salih 41 M 
BADI Sittel Nafar 43 F 
BAKEEB lubaida Abdel Nabi 34 F 
BASHIR Mohiwed ElFatih Hassab El r. 28 M 
8URENG Paul Lodu Loo 42 M 

ELMUBARA. 
 Abdalla ElMubarak Ali 43 M 


ELHASSAN Mohamed Osman Mohamed 38 M 


HAMAD Siddig Hussein 36 M 

ISMAIL Inaam Awad 
 39 F 


AGE SEX JOB DESCRIPTION
 

44 M 

34 M 

41 M 

35 M 

34 M 

40 N 

35 F 

31 M 

35 M 

34 M 


Director ofKRS
 
Researcher
 
Agronomist
 
Sesame breeder
 
Scientist
 
Senior Research Scientist
 
Agricultural inspectant
 
Research Scientist
 
Plant pathologist
 
Scientist/researcher
 

Leader ofSudan IDRC oyster culture
 

project
 
Scientist aquaculturre and marine biology
 
lead,
red sea fisheries res. section
 
Scientist
 

Senicr Research Scient.
 
Research scientist
 
Research scientist
 
Research assistant
 
Prof.&Head agriculture research section
 
Director Fisheries Research Centre
 

Senior scientist
 
Senior scientist
 
Scientist
 
Sen:or Scientist
 
Director Food Research Center
 
Research scientist
 
Researcher in oils and fats
 
Senior Res. scientist
 
Research professor Deputy director
 

FRC
 
Research scientist Yegetable varit.
 

improvt. 
Research scientist
 
Research scientist
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SURNAME 61IEN NAME 

KHALID Amna El Subki 

KHEIRI Hour ElHuda Abdel Catel 
MEKKI ELSHAFIE Ihsan Abbas 
MOfHAMED Sulafeldein Salih 
MUDAiI Hassan Ali 
MUSA Sulafa khalid 
1AHIA Samira Mohamed Salih 
YOUSIF Kahil 
ZAKARIA Aheed Badani 

105 ARC -- Forestry Research Station (Soba)
 

ABDELABBAR 
 Awis ElKarim Ibrahim 

ABDALLA RADDAD 
 Elamin Yousif 

ABU ELGASIM 7einab Hashis 

ALI 
 Yahia Hasid 

EL FAI Mohamed Ahmed 

ELSHEI1H Alsheikh Abdalla 

HIGAZI 
 Eltaveb Elhadi Mohamed 

MAHFOUB 
 Sayda Nahgoub Mohd Ibrahim 

MAHMOUD Abdel Latif El Tayeb 

NASROUN Tageldin Hussein 


106 ARC --Gezira Research Station
 

ABBAS 
 Ihsan 

ABDEL GADIR Abdel Aziz 

ABDELBAGI Miktar Ali 

ABDELRAHMAN 
 Asia ALi 

ABDULLA Hassan Hag 

ADAM 
 Kasai Mohamed 

AGEEB 
 Osman Ahmed Ali 


AHMED Mirghani 

AHMED 
 Musa Abdalla 

AHMED 
 Nafisa Elmahi 

ALl Faisal Mirghani 

ALI 
 lead Eldien Ahmed 

ALI Mohamed Aheed 

ALl 
 Naiem Abdalla 

ALl 
 lakier Ibrahim Ali 


ALRAHMA Ali 


BADIKEH 
 Abdel Gabbat Eltyeab 

BABIKER Ibrahim Ahmed 

BADERELDEEN Abdelrhoan Mohamed 

BALLA 
 Ahmed Nasir 

BASIIIR 
 Hayden Abd Elgaden Mohamed 

BASIIIR 
 Kamal Eldin 
EL AMIN Eltigani Mohamed 
ELSIDDING Ahamed Mohamed Mustafa 


AGE SEX JOB DESCRIPIION
 

39 F Senior res. scientist Head dept food
 

dicrobi
 
34 F Research scientist
 
37 F Senior Research scientist
 
40 M Research scientist
 
37 M Research scientist
 
42 F Associate professor
 
37 F Scientist atthe food research cente
 
40 M Research scientist
 
40 M Senior Research Econo- sist
 

34 1 Research SLIntist
 
31 M Research Officer
 
35 F Researcher
 
34 M Research scientist
 
32 M Research scientist
 
42 M Head forest botany sect
 
40 M Head Arid Zone ResearchScientist
 
6 F Researcher forest botany
 
41 M Scientist
 
47 N Dir.forestry res. centre
 

30 M Assistant scientist 
27 M Research Assistant scientist 
28 M Research scier.ist assistant 
49 M Professor of entomology 
52 M National coordinator soil research 
27 M Research scientist assistant 
48 M Agronomist national coordinator wheat 

researc 
45 M Associate Profof vegetable crops 
45 N Insect taxonomist 
36 F Research scientist 
49 M Prof. agronomy and plant physiology
 
24 N Research scientist assistant
 
30 M Research assistant scier tist
 
41 N Senior research scientist
 
28 F Assistant reserch scientist data
 

collection
 
27 M Assistant research scientist in socio
 

econom. 
38 N Associate professor 
52 M Dir. gezira agric. res. station
 
37 M Reseach scientist
 
48 M Nat.coordinator entomological research
 
I M Scientist inbioassay studies 
25 M Assistant research scientist 
53 N Director administration and finance 
28 M Research scientist assistant 
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SURHAME GIVEN NAME 
 AGE SEX JOB DESCRIPTION
 

EL ZORGANI Gaafer Ahmed Babiker 43 M 
Professor Research and Administration
 
ELAIIMADI Abdalla Babiker 
 46 M Associate prof. research
 
ELAHMADI 
 Abdel Moneim Beshir 51 M Research professor in plant breeding

ELASHA ElAsha Abdel Hay 
 29 M Assistant research scientist
 
ELBADRI Gamal Abd alla 28 M 
Assisiant research scientist
 
ELBAHIET Ibrahim Barakat 
 40 M 	Senior research scientist
 
ELDIN 
 Nasr Sharaf 	 52 K R:!searchprofessor entomology

ELIfASSAN 6adalla 
 36 M 	Research scientist soilmicrobiolog.

ELHUSSd1N Salah Ahmed 
 40 M Senior research scientist
 
ELOBEID Ibrahim Osman 
 38 M Research scientist
 
FADLALLA Ahmed Salih 
 46 M 	Head cotton breeding section
 
FAGEIRY 
 lhair Eldin Abd El Galil 33 M Senior Research Vcientist
 
FARRAG Hassan All 
 35 M
 
GAMEEL Osman Ibrahim 
 53 M Director general agricultural research
 
6ANDJOUL Gandoul Ibrahim 
 29 M Assistant research scientist
 
GENEIF Ahmed 
 44 M 	National coordinator forhorticultural
 

res.
 
HAMADAIN Elgeneid Ibrahim 
 32 N 	Assistant researcher
 
HAMDGUN Abdalla Mohamed 
 51 M 	Nat.coordinator forbotany & plant
 

pathology

HAMID Gamaleldin Abdel Hay 
 33 M Research scientist (pomologist)

HASHIM Abdel Aziz 
Abdel Fattah 34 M Scientist
 
IBRAIIIM Gaafar 
 47 M Associate professor

IBRAHIM 
 Geer Hasab el Rasoul 2B M Assistant research scientist
 
IBRAHIM rihia Hassan 
 28 M Assistant research scientist
 
ISHAG Hassan Mohammed 
 55 M 	National coordinator forgroundnut
 

research
 
LAZIM Magboul ElHadi 
 42 M Agronomist res.investigations
 
MANSI Morid Girgis 48 M Res, professor ofstatistics
 
MOHAMED Abdel Hali AIWahab 26 N 
Research Assistant scientist
 
MOHAMED El lahir Ibrahim 31 M Research scientist
 
MOHAMED Idris AliMohamed 
 30 H Assistant research s:ientist
 
MOHAMED AIMED Alwahab 
 26 M Assistant Research scientist
 
MOHAMMED KHAIR Mohamed Ahmed 
 35 M Forage research agronomist
 
MUBARAK Hassan A/elgadir 34 M 
Aquatic weed researcher
 
MUYHIAR NuriOsman 
 48 M Head soil science section
 
MURSAL Ibraham Eljack 49 M 
National 	coordinator forcotton research
 
MUSA Musa Mohamed 51 M Dep. director general ARC
 
MUSTAFA Abdelrasoul Fadlelmula 31 M Researcher / head forestry res. section
 
NOUR Abdellatif M 45 M Assistant professor

OMER Mohamed Elhilu 
 52 M 	Res. prof. plant pathology Head of
 

section
 
SALEEN Mnohamed
Padr 	 55 M Prof. agronsy & plant physiology

TAMBAL Hassan Ahamed Ali 
 29 M Assistant research scientist
 
YASSIH Abdel Maqeed 
 51 M 	Chief Pariologist
 

107 ARC -- Guneid Research Sub-Station 

EL TAHIR 	ZUMPANI Awad El lag 41 M 
Senior agronomist
 
EL TAYEB Yousif Mohammed 
 47 N 	Assoc. Prof. soil science
 
HASSAN Mohammed Elmubarak 37 M Researcher
 
SULEIMAN Waheeb Sakem 
 34 M 	Researcher
 

1¢ 
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SURNAME GIVEN NAME 
 AGE SEX JOB DESCRIPIION
 

YASSIN 
 Mohamed Awadalla 
 47 K 	 National coordinator forsugarcan
 

research
 

108 ARC -- Hudeiba Research Station
 

ARMED Siir El Khailm Ifassan 37 M Research scientist 
MOlAMED Abdel Gadir Dushara 39 M Entomologist 
MUHAMEDALI Gaafar Hussein 41 M Associate res.profussor 
NOURAI Abdalla Hussein 38 M Senior Research Scientist 
SHUOKMOHAMED Abdalla Ibrahim Shuck Mhd 33 M Research Scientist in bieeding field 

TAHA Musa Dabiker 39 M 
crops 
Senior research scientist 

109 ARC -- Kadugli Research Station
 

ABU SABAH Mohammed lain 
 34 M Social scientist
 
AGEEB Abdel Gadir 
 31 M Research scientist
 
DOW EL MADINA Ibrahim Mohamed 
 34 M 	 Scientist agronomist
 
EL HAG Faisal Mohamed Ahmed 30 M Researcher
 
EL WAKEEL Ahmed Sol'eman Elwaleel 
 35 M Range scientist
 
HASHIM Ibrahum Mohamed 
 41 M Research scientist
 
MEtKI Mahmoud Awad 
 30 M Social scientist
 
Sib AHMED Sid Ahmed Ildssan 30 M 60
 

110 ARC -- Vassala Hesearch Station 

OSMAN 
 Mohamed Elnaseeh 42 M 
Senior Research Scientist
 

III ARC -- Matug Research Station 

EL AWAD Sheikh El Din Abdel Gadir 
 36 M 	 ScienItist
 

112 ARC -- New Haifa Research Staton 

ABDEL RAHMAN Mohamed Salih Mohamed 
 45 N Associate professor and director
 
AIMED Mohamed Salih 
 46 M Ass. professor of agr.research
 
DAWOUD 
 Dawoud Hossein 33 N Research scientist
 
GORASHI Ahmed Mohamed 
 40 N Senior alrcnnmist
 
IBRAHIM Faisal Mohamed 38 M 
 Research scientist in Entomology
 
OSMAN Aldirdier Gaalar 
 38 M 	 Senior Research Scientist
 

113 ARC -- Ubeid Research Station
 

ABUELGASIM El Hag Hassan 	 42 N Senior Plant Breeder Direct. Agri.Res.
 

Statio
 
AIIMEDEL AWAD Hassan Osman 
 38 M Agronomy research scientist
 
BALAL 
 Mohamed El Mukhtar 32 N Gum research specialist
 
EL EiJHERI Ibrahim 
 29 M Res. Sen. offirer Agr economist
 
ELAMIN Eltighani Mirghani Elamin 33 
M Agric, Economics Res. production & farm
 

Manag
 
HASSAN 
 Aheed El Bashir Mohammed 34 M Entomology researcher
 
IBRAHIM Dabiker Abdalla 
 29 M Researcher
 
KURDI Omer Ibrahim Hassan 
 37 M 	 Animal nutiition scientist
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SURNAME GIVEN NAME 
 AGE SEX JOB DESCRIPION
 

MANIBU Gadelkarim Mahsoud 42 N Research scientist
 
NUkHTAR Ashim thidir M
38 Raaqe scientist
 
OSMAN AbdLIrahman Khidir 38 M Research scientist
 
OSMAN Osian Adam 
 39 M Horticultirist
 

114 ARC -- Rahad .4search Station 

BABIKER Elfadil Alrahman Balika 37 M Research Scientist
 
DAWELBEIT Maaoun Ibrahim 38 M 
Research scientist
 
RAMADA Azhari Abdelazim 51 N Senior Research Scient.& Dir, of Rahad
 

Statio
 
0ANNAN Hassan Omer 
 35 M ResEarch Scientist
 
MOHAMED Masoun Beshir 40 M 
Senior Research Scient,
 

115 ARC -- Sennar Research Station 

ELAtIIN Mohamed 
 44 M Assoc. Prof.Entosology
 
HARRAN MohieIdin 42 M Agricultural Research specialist
 
KHASHMELMOOS AliEl Hag 
 42 N Senior scientist
 
OMER Mohamed Mustafa N
38 Research scientist on ficid crops
 

116 ARC -- Shaibat Re~earch Station 

ACAM 
 Hussein Fadl 35 M Researcher
 
EL HASSAN Hassan Salia 
 42 M Associate Professor
 
MAMROUD Mahmoud Anmed M
57 National Research £Cordinator
 
MOHAMED AliC:halafalla 44 Associate Professor
N (Horticulture)
 
SHAZALI Mohamed E! Hassan 
 42 M Associate Research Professor
 
SIDDIB Siddiq Ahmed N
53 Research Prof. in Entomoloqy
 

117 ARC -- Shendi Research Station 

EL FAHAL El Amad Mhd Ali 40 M Senior Research Scientist
 
NiOHAMED Gaafar El Sarrag 39 M 
 Senior Research scientist
 

118 ARC -- West Sudan Research Headquarters (Khartoum) 

DAFALLA Daffala Aheed S1 M Director Western Sudan Agr. Res. project
 

119 ARC -- Wildlife Reseurch Center (Khartous) 

ABDELNAMEED Salwa Mansour 
 35 M Researcher
 
ARMED Elgaily Osman 31 M Research scientist
 
AWADI 
 Nadir Mohamed 35 M Research worker
 
DON6OLA Gamahir Mohamed 
 35 F Researcher
 
HAKIM Salah Eldin A'rhman 41 M Assistant professor
 
MAHGOUB 
 El Fatih Eltagi 40 N Researcher
 
MOHIAMED Ali Saad 
 39 M Research scientist 
HIMIR Mutasis Bashir 42 M Director Wildlife Res. center
 

201 APVR -- El Huda Aniaal Products
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....................................................... 
 .........................................
 
SULIEMAN 
 Adam Hassan 
 41 M 	Senior Research officerHead of Sheep
 

res.stat
 

202 APVR -- Soba Veterinary Research Laboratory 

ABDALLA 
 Abdu El Dawi 
 50 M 	Ass. Professor, Head dept res. and
 

administ.
 
Salah Eldein Abd ElKarim
ALl 43 M 	Res. scientist sicology dept.


BABIKER El Hag Ali 
 51 M 	Research professor of virology

EISA 
 Amin Mahaoud 
 57 M 	Research Professor

EL WALI 
 Abdel AziiAhmed 
 41 M 	Senior res. officer, head dept bact.
 

vaccine

ELANIN Mohamed Abdel Gaffar 
 43 M 	Assistant Research prof

IBRAHIM 
 Abubakr 	Mohamed 
 46 M 	Senior Researcher
 
IORIS 
 Omer Fadi 	 SI M Pref. ofbiochee, nutrition & toxicology
OSMAN 
 Osman Mansour 
 47 N 	 Head Entomology section
SHOMMEIN 
 Adam Mohamed 
 48 M 	Research and Diagnosis of nital diseases

TAGELDIN Nonamed Hassan 
 44 M 	Asso. professor ofres. head dept
 

pathology
WAHBI 
 Abdel Gudir Ahmed lsmail 
 43 M 	Head dept biochemistry, nutrit.
 

toxicology
 

203 APVR -- Strukaba Animal Products 

BADI Abd Elmoniem Mohamed Ibrahim 43 M 
Director 	N.D.R.C.
 
EL JACK 
 El tigani 	Mohmoud 
 35 N 	Researcher
 
TALAL Merqhani A/nur 
 31 M 	Head of fodder section
 

204 APVR -- Um Benien Animal Products Research Station 

HAKIR Musaddag Hamid Mohamed 33 M 
Fodder Production Exp.
 

301 NRC -- Economic and Social Research Council 

ALl Mohamed Adham 
 37 M 	Ass. Dir foradministration
 
GIBRIEL Mohamed Farah 
 38 N 	Researcher
 
HAJ ELSAFI 
 Salah Babiker 
 34 N 	Research fellow
 
HAMID Mohamed Nuri 
 41 N 	Research assistant (collection ofdata)

KABALLO Sidgi Awas 
 39 N 	Researcher administration
 
MAHMOUD Abdelrahim Elrayah 
 42 M 	Res. assistant directorres. on managt of
 

act.
 

302 NRC --Agricultural Research Council
 

AHMED 
 Arif Jamal Nohamed 
 38 M 	Researcher
 
ELABJAR 
 luheir Elfadil 35 N Deputy Director forProjects and programs


Amir Mustafa
SAAB 39 F 	Senior researcher, Dir. agric. res.
 

council
 

401 P1 --Abu Haraz
 

ABBASHER Abbasher Awad 
 32 M 	Lecturer
 
ABDEL HAFIZ Mohamed 
 43 N 	Senior lecturer
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ABUELGASIM Eltigani Ahmed 4J M Deputy Dean, Ass. Prof. 
E't.ADNI Saif Eldamla Awad Abdalla 29 M leaching assistant 
MASAAD Azhari Yousif 32 M Lecturer animal science 
OSMAN MolhedSared Awad 35 M leaching assistant 
SALAMA Abdelmoneim Mohamed 39 M Lecturer 
SALIM Abdeghani Mohamed 32 h Lecturer 
YOUSIF Yousif Elnaeem S3 M Lecturer 

402 PI--Abu Naau 

ABDELRAHMAN 
AWAD 

Mohamed Hassan 
Mohamed Hakad 

43 
32 

M 
M 

Dean of the college 
Lecturer 

AWAD Talaat Issa 34 M Lecturer 
HASSAN 

IBRAHIM 
Hassan Mohamed 
Kamla Norain 

38 

32 
M 

M 
Lecturer and academic 3ecretary 
Lecturer 

OSMAN Abdelrahman Eltayeb Babikir 41 M Senior lecturer 

403 PI--Kko 

ALI 
ARA~KAT 

ELFADIL 

Ahmed Omar Mohammed 
Seif Eldawla Mustafa 
Hassan Mohamed Elfadil 

35 
36 

45 

M 
M 
M 

Lecturer inmanagement 
Head Dept Anatomy & 
Senior lecturer 

Physiology 

ELHAGMUSA Saief Eldawla Omer 37 M Lecturer 
6UMAA Abuolgasim Yousif 34 M Senior Lecturer 
MOHAMED ELAMIR 
NARIR 
OMAR 
DSMAN 

Mohamed kudouda 
Mohamed Elamin Hamad Al 
Mohameed Warrag 
Anan Nohd 

40 
42 
39 
42 

M 
M 
M 
F 

Lecturer of livestock management 
Head of poultry husbandry department 
Lecturer, Head ofDept 
Lecturer 

OSMAN Osman Ali 39 M Senior lecturer 

404 PI -- Shambat 

AHMED Elsadig Mahdi 42 M Lecturer 
EL SADIG 

ELAMIN 
El Sadig Hassan 
Saifeldin 

44 

37 

M 

M 

Principa! lecturer, associate professor 
Lecturer 

ELHALI Abdel Rahman 33 M Lecturerr 
GAAFAR Mohamed Osman 44 M Senior leLtuere insoil science 
HASHIM Luai Osman 39 M Senior lecturer 
IBRAHIM 
IBRAHIM 
ISMAIL 

MAKhAWI 

Ibrahim Abashar 
Yassin Mohmed 
Mohated Ayoub 
Abdel Aiz Makkawi Abd. 

44 
37 
30 

42 

n 
M 
M 

M 

Senior Lecturer & head training unit 
Head, Shambat div. of agric. technicians 
Teaching assistant agroc mechanization 
Senior lecturer 

MOHAMED Abdelwahab Abdalla 47 M Principal lecturer 
MOHAMED 

MUSTAFA 
Said Bashir 

Mustafa Abdelgadir 
38 

50 

M 

M 

Lectuere and head of agronomy dept. 
Principal lecturer 

SALTH 
TAHA 

Mohamed Eltigani 
Awad Khalaf Alla 

33 
40 

M 
M 

Teaching 
Lecturer 

405 PI -- Soba 

DESOUGI Moi.amedAbdo 46 M Senior lecturer 
ELSAHAR lbrahim AliAhmed 39 M Lecturer 
ELDOMA Ahmed Mohmed Adam 33 M Lecturer 
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ELMAHDI El Tigani Satti 49 M Head forestry techn. division
 
HAMID Osman Yousif 39 M Lecturer
 
IBNOUF 
 Mohamed Osman Mohamed 39 M Teacher
 
MOHAMED Tagelsir Elnaies 31 M Teacher
 
MOHAMMED Abdel Hafeez Ali 38 M Lecturer inbotany
 

501 UNI -- Departeent ofAgricultural EnginPering
 

ELKHAIR Dia Eloin Omer Mohammed 28 K Teaching assistant
 
EL TOM Omer Mohamed 29 M leaching assistant
 
HOMMEIDA Mustafa A Mageed 44 M Lecturer
 
MUSSALLAM Elniema 27 M Teaching assistant
 
YOUSIF Elhdj Adam 32 M Teaching assistant
 

502 UNI -- Faculty ofAgriculture
 

A/MAGID A Gadir Mohamed M
36 Lecturer inmicobiology
 
ABBOUDA Sir El khatim khalafalla 40 M Lecturer
 
ADDALLA Mohamed Ragab 36 M Lecturer
 
ABDEL DAGI Azhuri Omer 31 M leaching assistant
 
ABDEL BAGI Mohamed Ismail 29 M Teachiny assistant
 
ABDEL RAHMAN Mohamed ElKheir 37 M 
Lecturer MSc supervision
 
ABU GOUKH Abu Baker Ati 
 39 M Lecturer
 
ABU SWAR Awad Osman 35 N Lectuere
 
AHMED Ahmed Hashim 44 M in plant pathology
Lect'irer 

AHMED 
 Mohamed Abbakar 32 M lecturer
 
AHMED Geer El khdir 
 36 N Lecturer
 
ALI 
 Abdalla Noh. 35 N Lecturer
 
ALl El Tayeb El Hag 37 N Lecturer
 
BABIKER Bahiker Idris 45 N Lecturer and head ofdept
 
BAYOUNI A/Aziz Mohamed Sated 55 M Associate professor
 
DAMOUS 
 Hassan 36 N Lecturer
 
DIRAR Hamid Ahsed 
 47 N Lecturer
 
EL ABDIEN 
 Abdien Mob. Z. 41 M Lecturer
 
EL AMIN Salah El Tom 32 M leaching assistant
 
EL ATTA Hashis All 
 31 N Lecturer
 
EL AWAD Salman Hassan 41 M Lecturer
 
EL DIN El lag Seif 43 M Lectuere
 
EL HASSAN Siddig Mohamed 36 M Lecturer
 
EL MULA Mahmoud Fadl 34 M Lecturer
 
EL RASHEED Mohamed Ahmed 46 M Head Dept Forestry
 
EL SIDOIG ElHour Abdalla 41 M 
Lecturer forest management
 
ELTAHIR Faroug Hassan 39 M Lecturer
 
EL TILIB A/Moheim Nohamed Ahmed 35 M Teaching and research
 
EL TINAY AbdAila Ifamed 45 M Professor food chemistry and technology
 
ELDIN Anour Gamal 27 N Teaching assistant
 
GODA Salah Eldin 
 44 M Lecturrer
 
HASSAN amil Ibrahim 44 M Lecturer
 
HUMEIDA Ahmed Huaeida Ahmed Ali 
 42 M Lectuere
 
IBRAHIM Ahmed ElBashir 39 M Lecturer, Head of dept agronomy
 
ISHAG Khogali El Hour Ahmed 40 M Lecturer
 
KHATTAB A/El gadir Hassan 55 h Professor ofbiochem. & nutrition
 
KHRIS(OVA Palmina 46 r Assoc. professor 
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MAHDI Ahmed Ai Ahmed 
 40 M Lecturer
 
MAHDI 
 El Fatih loh. 34 N Lecturer
 
MAHGDUB Salah Ali 
 37 M Lecturer
 
MAHGDUB 
 Salah El Din Osman 38 M Lectuere
 
MIR6HANI Abdella 
 33 M Lecturer
 
MOHAMED Babiker ElWasila 
 39 M Lecturer
 
MOHAMED Mahqoub ElHfarith 
 50 M Lecturer
 
MOHAMED 
 Saved El Basnir 
 49 M Professor
 
MOHAMED AHMED Idris Alrahean 36 M Lecturer
 
MUSA iaqEldin El Sheikh 38 M Lecturer
 
NAFIE Nafie Ali 
 39 N Lecturer Genetics and Plnt Breeding

NOUR Abdel Azim Ahmed Noh 41 M 
Lecturer
 
NOUR ElIma.ElKhidir Moh. 53 N Professor ofEntomology

SALAH EL DIN Abdalla Ahmed 
 31 N Lecturer
 
SEIF EL HASY Yousif El Tgani 38 M lecturer/researcher
 
SHAFU Hayder Abdel 40 M Lecturer
 
SHARAWI 
 Huda Abdel Wahab 29 F Teaching assistant
 
SIDDIG Abdalla Abdel Rahean 37 M 
Teaching and research in6;r. eng.

SIDIG Mohamed AlHaleem 48 M Lecturer
 

503 UNI --Faculty of Veterinary Science
 

ABBAS Pabiker 
 36 N Lecturer
 
ABDALLA 
 Hasid Sulisan 43 M Lecturer
 
ABDALLA Mohamed Ahmed 
 41 M Associate Professor
 
ABDEL MAGID Eltuhami Mohamed 41 M Associate Professor & Head of Dept.

ALl Abdelhay Mohamed 30 M leaching assistant
 
ALl Babreluin lamid 
 36 N Lecturer
 
BAGADI Hammad Omer 
 49 H Professor research and training

DAFALLA Elamin 
 39 N Lecturer at Fac Vet. Sciences
 
EL AMIN ElEiilani Ali 36 
 N Lecturer
 
ELHASSAN Elawad 
 28 M leaching assistant
 
ELSANOUSI Sulieman Mohamed 
 45 M Head Dept Microbiology
 
ELFAIfIR Emad Elamin Elthir 
 20 N Teaching assistant
 
FAWI Mohamed Tewfik 
 54 M Prof. ofveterinary pathology
 
HAJER Ibrahim Elamin 
 46 M Lecturer
 
HAMIA 
 Ahmed Elnasri 45 M Lecturer
 
HASSAN Tigani 
 50 F Professor
 
HASSAN 
 Yahia Mohamed 58 M Professor
 
HIOMEIDA Abdel Gadir 
 35 N Lecturer 
IBRAHIM Abdelazi: El layeb 55 N Professor preventive medicine & vet. 

pubheal

ISMAIL IzzEldin Babikir Ismail 
 26 N learhing assistant
 
MAGZOUD Nohmed Elian 
 50 M Head Department of Parasitology
 
MAHMOUD Osama Mohamed 
 j? N Associate Professor
 
MIRGANI 
 Tag ElDin 45 N Assistant Prof., Head of Dept.
MOIAMED Fathi fagAli 39 N Lecturer 
MOHAMED Galal Eldin Elazhari 38 M Lecturer 
MUSA Babiker Elhag Musa 44 M Dean Faculty of vet science
 
MUSA Nabila Musa Elbagir 30 F leaching assistant
 
NIMIR Abdelhafeez Hassan 
 38 N Lecturer invet. microbiology

OSMAN 
 Dafa Alta lbrahim 40 M Lecturer inAnatomy Dept.
 
SALMAN Awatif Fath Elrahman 26 F Teaching assistant
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SURNAME GIVEN NAMF 

1AtHA AliAbdalla Kohd 
PARIOUR Shaboush 
TINGARI Muddathir Dprberi 
YASSIN Iawfig El Tigqni Mohamed 

504 UNI -- lpstitute of Animal Production
 

ABDALLA Mohamed Osmon Alalla 

AWADEL KARIEM 
 Abdel Moncim Mukhdar 

BABIKER Salia 

BAYOUNI Mohamed Said 

EL JAYEB AliElsheikh 

ELZUBEIR Elfadil 

KAGLAD Mahmoud 

MOHAMMED TagElsir Ahmtd 

MUKHIAR Amer Mohamed Salih 

IBIN Ibrahia Musa 


YOUSIF Ibrahim 


505 UNI -- University ofGezira 

ABU SALIM Mlddathir AliAhmed 

AHMED Kahmnud Hlassan 

ALl Mohamed Ahmed 

A1IA 
 Atta Elmanan Kustafa 

BABIKER 
 Hashim Kahmoud 

BASHIR 
 Nabil Hamid Hassan 

EL HAS Hassan 

ELJACK Ali 

ELTIRAIF! Mohamed 

FADL Osman Ahmed Ali 

FREIGOUN Sami Osman 


GADALLA BadEldin 

HUSSEN Mohamed Osman 

IZZELDIN Ifassan
Abdalla 

MOHAMED 
 Habib Alla Abdelhaliz 

MOHAMED 
 Yousif Fadialla 

MUSHARAF Nureldin Ahmed 

MUSTAFA Mohamed Idris 

,AHAMA Omar Adam 

SAlTI Satti Mohamed Elzein 

SIDAHMEU Osman A 

SIRAG Yahia 

ZEINELDIN Faisal Ibrahim 


AGE SEX 


38 M 
50 M 

4B M 
34 M 

27 M 

41 M 

40 M 

66 M 

36 M 

33 M 

42 M 

40 M 

53 M 

37 K 

31 M 


52 M 

'0 K 


41 H 

27 M 


37 M 

38 K 

37 K 

35 M 

45 K 

51 K 

42 K 


36 M 

38 M 

41 K 


33 K 

33 M 

44 M 

36 M 

33 A 

40 M 


43 K 

46 K 

21 M 


JOB DESCRIPTION
 

Lecturer
 
Head Dept of VeterinaryPathology
 
Professor
 
Senior Lecturer
 

leaching assistant (pr-:ticals)
 
Lecturer
 

Lecturer
 
Professor Animal Production
 
Lecturer
 
Lecturer
 
Assoc. professor
 
Lecturer
 
Prof. ofamimal product
 
Lecturer head ofdept
 
leaching assistant
 

Associate Professor
 
Associate Professor
 
Associate Professor
 
leaching assistant
 

Lecturer
 
Associate Professor
 
Assistant Professor
 
Lecturer
 
Lecturer animal production
 
Dean, Faculty of Agric.Sciences
 
Asso. Prof. Pathology, Head Crop Protet.
 

Dep
 
Lecturer
 
Assistant professor
 
Associate prof. botany & horticulture
 
Lecturer
 
Lecturer
 
Associate Professcr, Faculty registrar
 
Lecturer
 

Lecturer
 
Associate Professor ofHorticulture
 
Associate Professor
 
Associate Professor ofAgronoay
 
Teaching assistant
 

"IL
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SURNAME GIVEN NAME 
 AGE SEX JOB DESCRIPTION
 

H.Q-AnimalProduction Research Admijri= 
 .1 

EL SHAFIE Sia Ahmed 
 55 M Ass. Professor; Director of APRA
 
HASSAN 
 Hassan Mohamed 
 48 M Senior Research Scientist,
 

Assistant Director of APRA
 
Hamza Osman
ALl 45 M Research Scientist ; Head of
 

Stations Affairs Section
 
ERAIBI Abdelmagid Bashir 
 40 M Reports & Follow-up Secretariate
 
EL WASILA Badreldin 
 31 M Livestock Officer
 
AL HADI Hatim Ali 
 38 M Livestock Officer
 

YASSIN Osama ElSheikh 52 M 
 Senior Research Scientist; Head of
 

Department of Poultry Research

SALIH Farouk Ibrahim M. 42 M Research Scientist
 
ABDELWAHAB Isameldin Abdelwahab M. 40 M Assistant Researcher
 
WAGEI ALLA Husseina Ali 37 F Assistant Researcher
 
TAHA Saf(.ia ElZubeir 
 35 F Poultry Management Officer
 

ukufle~tiLAWLu~trtA onRese~rhAborAorv ±CANRL1 

SULIEMAN Yousif Rizgalla 
 51 M Senior Research Scientist; Head of
 

Department of Nutrition
 
ABDULGADIR Nadia 
 41 F Livestock officer - Nutrition
 

Specialist

FADLALLA 
 Ahmed Hchamed 37 M Research Scientist
 
OMER Shadia Abdulatti 36 F Research Scientist
 
ALLA-GABU 
 Hussna Ibrahim 32 F Livestcck Officer - Milk Specialist
 
MABROUK 
 Afaf Abdulrahim 32 F Assistant Researcher
 

EL KHEDIR Omer Abdelrahim 
 44 M Senior Research Scientist; Head of
 

Department of Meat & Dairy Research
 
KHALAFALLA 
 Abbas Mohamed 
 49 M Senior Research Sientist
 
MURGOS Francis Ibrhim 35 M Assistant Researcher
 
EL KHEDIR Aetidal Ahmed 
 33 F Livestock Officer
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Ummiei -oo-Anini ]_PRrDuc ti ~je cbS tatijom. URSI 

ISAWI Mohamed Ahmed 49 M Senior Research Scientist; Head of 

Station 
MOHAMADEIN Ali Dinar 42 M Senior Research Scientist 
OSMAN Adam Gumaa 40 M Senior Research Scientist 
ABDULRAHMAN Moheldin Hassan 36 H Research Scientist 
ABDULWAHAB Kamal 33 H Livestock Officer - Nutrition 

Specialist 
ELSAYED Shaaban 33 M Livestock Officer 

EL_5hukb N t owal. rP estrh f& P _ ee 

BADI Abdulmoneim Mohd Ibrahim 44 H Research Scientist; Head of Station 
ABDALLA El Tayeb Ali 42 H Assistant Researcher 
SHEGEDI Mohamed Taha M. 41 M Assistant Researcher 
EL JACK El Tigani Mahmond 37 M Research Scientist 
ABDULRAZIG Mahasin 32 F Livestock Officer 
ABDELNOUR Tilal Mirgani 32 H Livestock Officer 
GASH ELSEED Namoun Mohamed 31 H Livestock Officer 
ABDULAZIM Neimat 37 F Livestock Officer - Nutrition 

Specialist 

ABDULAZIZ Farouk Mohamed 37 H Acting Head of Station; Livestock 

Officer 

SULIEMAN Adam Has-an 42 H Senior Research Scientist; Head of 
Station; Head Dept. Breeding 

AHMED Hassan El Hag 45 M Livestock Officer - Nutrition 

Specialist 
ABDALLA Sidig Adam 39 M Livestock Officer - Nutrition 

Specialist 
MANSOUR Hluawia El Hassan 36 M Livestock Officer - Nutrition 

Specialist 

TAGELDIN Hassan Abdelrahim 38 M Livestock Assistant Researcher 
NASR Ali Hohamed 38 M Assistant Researcher 
KHALID Abdalla El Toum 32 M Livestock Officer 
AHMED Suad Mahmound 32 F Livestock Officer 
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SUDAN AIMS Human Resources Inventory
 

Table lb: Demographic Information by Institut (6age groups)
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INSTITUTION NUMBER OF AVERAGE NUMBER NUMBER - NUMBER OF RESEARCHERS INEACH AGE CATEGORY 

CODE RESEARCHERS AGE MALE FEMALE Under 25 35-44
25-34 45-54 55-64 65 and Over
 

100 ARC -- Agricultural Research Corporation
 
101 10 37 9 1 
 0 I 18 0 0 
102 4 39 
 4 0 0 0 4 0 0 0

103 6 39 4 2 0 1 2
3 0 0
 
104 21 39 
 12 9 0 1 20 0 0 0 
105 10 38 2
8 0 2 7 1 0 0
 
106 65 39 
 63 2 0 25 14 24 2 0

107 5 42 5 0 0 0 3 2 0 0
 
108 6 38 6 
 0 0 1 5 0 0 0
109 8 34 8 0 0 4 4 0
0 0

110 I 43 I 0 0 0 I 0 0 0

111 1 37 I 0 0 0 0 0I 0 
112 6 41 
 6 0 0 I 3 2 0 0 
113 
 12 36 12 0 0 4 8 0 0 0
 
114 5 41 5 0 0 0 4 I 0 0

115 4 42 4 0 0 0 I
3 0 0
 
116 6 46 
 6 0 0 0 3 2 I 0
 
117 2 40 2 0 
 0 0 0
2 0 0
 
lie I 52 I 0 0 0 0 I 0 0 
119 8 39 7 1 0 0 0 08 0 


181 39 164 17 0 40 101 37 3 0 

200 APVR -Animal Production and Vet Research 
201 I 42 I 0 0 0 I 0 0 0 
202 12 48 12 0 
 0 0 7
4 1 0 
203 3 37 3 0 0 1 2 0 0 0
 
204 I 34 I 
 0 0 0
I 0 0 0 

17 44 17 0 0 2 7 7 1 0 

300 NRC --National Research Council
 
301 6 39 6 0 0 
 0 6 0
0 0
 
302 3 38 
 2 I 0 0 3 0 0 0 

9 39 8 1 0 
 0 9 0
0 0
 

400 PI--Polytechnic Institute 
401 9 36 9 0 0 5 3 I 0 0
 
402 6 37 6 0
0 2 4 0 0 0
 
403 10 39 9 1 
 0 0 9 1 0 0 
404 15 41 15 0 0 3 7 5 0 0
 
405 8 40 B 0 0 2 2 0
4 0 


48 39 47 I 0 12 2, 09 0 
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INSTITUTION NUMBER OF AVERAGE NUMBER NUMBER ------
 UBER OF RESEARCHERS INEACH AGE CATEGORY -------

CODE RESEARCHERS AGE MALE FEM4LE Under 2 25-34 35-44 45-54 55-64 65 and Over
 

-.------.-------
 ------.-----------------------------------------------------­

500 UNI --Universities
 
501 5 33 5 0 0 4 0 ! 0 
 0
 
502 56 40 54 
 2 0 9 33 12 2 0
 
503 34 41 31 3 0 6 
 15 10 3 0
 
504 It 41 I 0 0 3 6 I 0 
 1
 
505 23 39 23 0 0 
 5 13 5 0 0
 

129 40 124 5 
 0 27 67 29 5 1
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Table 2: Educational Background ofAgricultural Researchers by 
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GRADUATION NUMBER OF 
 LANGUAGES (0NO KNOWLEDGE,3=VERY 60001
BSDEGREE MS DEGREE PHD DEGREE 
 YEAR SHORT COURSES English 
French German OTHERS:
 

101 ARC --Abu Naamu Research Station
 

IOVO AGRICULTURE INGENERAL
 
1 0 0 iq81 2 3 3 0 

1410 Agronomy 

1 
I 

I 
0 

I 
1978 
1983 

2 
0 

3 
3 

0 
I 

0 
0 

1 0 
140 Plant Genetics and Breeding 

I 0 1 
1 I 0 

1510 Plant Pathology 

1987 

1980 

1982 

0 

I 

2 

2 

3 

2 

0 

0 

0 

0 

0 

0 

1530 
1 0 1 
Herbicides and Pesticides 

1985 0 2 0 0 

1 0 1 1983 0 3 0 0 
1600 ENTYMOLOGY 

I I 0 1986 1 2 0 0 
2120 SoilScience 

I I 0 1985 0 3 0 0 

102 ARC --Fisheries Research Station (Port Sudan)
 

2130 Marine Studies
 
I 1 
 0 1982 I 
 3 0 0
I I I 
 1982 0 
 3 0 0
 

I 1983 3
1 3 0 1 Russian (I)

I 1 
 0 1984 3 3 0 
 0
 

103 ARC --Fisheries Research Station (Shigaral
 

(840 Zoology
 
I I 
 0 1979 5 
 3 0 2
 
1 0 0 
 1981 1 3 0 I
 

1900 FISHERIES
 
I 0 1973 4 3 1 1
 
0 1 
 1981 I 
 3 0 0
 

1910 Limnology
 
1 0 
 1976 1 
 3 0 I
 
I 0 
 1980 0 
 2 0 0
 

104 ARC -- Food Processing Research Center (Shambat)
 

1000 AGRICULTURE INGENERAL
 
1 1 0 1980 0 3 0 0
 

1310 Agricultural Economics
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GRADUATION NUMBER OF LANGUAGES (O=NO KNOWLEDGE,3=VERY GOOD)

9S DEGREE MS DEGREE P1)0DEGREE YEAR SHORT COURSES English French German OIIERS:
 

I 1 0 1979 0 3 0 0 
1420 Horticulture 

I I 1 1980 I 3 0 0 
1 I I 1984 0 3 0 0 

1450 Crop Physiology 
I 
I 

I 
1 

0 
0 

1978 
1980 

0 
0 

3 
3 

0 
0 

0 
0 

Slavic (3) 

2200 FOOD SCIENCE 
I 1 1975 0 3 0 0 
1 I 1979 0 3 0 0 
S 1 190 0 3 0 0 
I 0 1980 2 2 0 0 
1 0 1980 2 3 0 0 

1 I I 1981 2 3 0 0 
I I 1981 0 3 0 0 
I I 1982 0 3 0 1 
I 0 1984 0 2 0 0 
I 0 1986 0 2 1 0 
I I 1986 I 3 0 3 
I I 1986 0 3 1 0 

I 1 I 1986 I 3 0 3 
1 1 I 1986 I 3 0 0 
1 1 1 1987 0 3 0 0 

1l5 ARC --Forestry Research Station (Soba) 

1430 Botany 
I 1 0 1982 0 2 0 0 
1 I 0 1985 0 2 0 0 

1450 Crop Physiology 
I 1 0 1986 0 3 1 0 

1700 FORESTRY 
I 1 1 1978 I 3 I 0 
I I 0 1981 0 2 0 0 

I 
1 

I 
0 

0 
1984 

198 
0 

I 
2 

3 
0 

2 

0 

0 

Bulgarian (2)Russian (I) 

1820 Animal Nutrition 
II 0 1981 0 3 I 0 

2100 NATURAL RESOURCES AND ENVIRONMENT 
I 1 0 1981 0 3 0 0 
1 1 0 1986 4 2 I 0 

1,6 ARC --Gezira Research Station 

1000 AGRICULTURE INGENERAL 
I I I 983 0 0 0 0 
1 0 0 1984 0 3 1 0 

1310 Agricultural Economics 
I 1 0 1903 I 3 0 0 
I 0 0 1985 0 3 I 0 
1 0 0 1985 0 2 I 0 
I 0 0 1985 I 3 0 0 

1311 Mathematics and Statistics 
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BSDEGREE MSDEGREEPHIDDEGREE 
GRADUATION 

YEAR 
NUMBER OF 

SHORTCOURSES 
LANGUAGES (fONOKNOWLEDGE,37VERY GOO) 
English French Gernan OTHERS: 

---------. .. . . . .. . . . .. ..--------------------------------------------------------------------------­
1 0 1965 6 3 I 0 
11 I 1985 0 3 0 0 

1400 PLANT SCIENCE AND PRODUCTION 
1 0 I 1970 1 2 0 2 
I 1 I 1975 0 3 0 0 
1 0 I 1576 0 3 0 0 
1 0 I 1977 0 3 0 1 
1 0 0 182 0 2 0 0 

1410 Agronomy 
1 0 1960 ? 3 0 0 
1 0 0 1982 1 3 0 0 
1 0 0 1983 I 2 0 0 

0 0 1983 I 2 0 0 
1 0 0 1984 I 2 0 0 

I I 1984 0 3 0 0 
0 0 1984 2 2 0 0 

1 0 0 1985 0 2 I 0 
1420 Horticulture 

1 0 0 1984 1 2 0 0 
1421 Posology 

I I I 1985 I 3 0 0 
1I I 1985 I 3 0 0 

1430 Botany 
I 1 1976 0 3 0 0 

1440 Plant Genetics and Breeding 
I1 1974 3 3 0 0 

I 1 1 1974 0 3 0 0 
1 1 1975 0 3 0 0 

I 1 1 1916 3 3 0 0 
1 1 I i977 4 3 0 0 

I I 1984 I 3 0 0 
1 I 1 1984 I 3 0 0 

I 0 1985 1 2 0 0 
1450 Crop Physiology 

I I 1970 0 3 I 0 
I 1 I 1977 4 3 0 0 
1 1 1 1978 0 3 0 0 

1500 PLANT PROTECTION 
1 0 0 1984 0 2 1 0 
1 0 0 1984 0 3 0 0 
I 1 0 1997 0 3 0 0 

1510 Plant Pathology 
I I 1965 2 3 0 0 
0 I 1966 I 3 0 0 

1 I 1 1978 4 3 0 0 
0 I 1982 1 3 0 0 

1520 Weed Scierce 
I 1 0 1967 0 3 0 0 
1 1 0 1984 0 3 0 0 

1530 Herbicides and Pesticides 
1 0 I 1976 0 3 0 0 
1 0 0 1980 1 2 0 0 
1 0 0 1984 0 2 0 0 
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GRAODUAIONROMPER OF LAN;IAGFS (0-NO KNOKWFDGF,1VEfry GOOD)BS DEGREEMSDEGREE P11DDEGREE YEAR SH(1RTCOURSESEnglish French German O11ERS: 

1600 ENTYMOLOGY 
1 

1 

1 

1 

0 
0 
0 

0 
1 
1 

1 
1 
1 

1 
I 
1 

1600 
1961 
1963 

1966 
1970 
1982 

1 
2 
2 

0 
2 
0 

3 
3 
3 

3 
3 
3 

0 
I 
0 

0 
0 
1 

0 
3 
0 

0 
0 
I 

1700 FORESTRY 

1940 
I 

Zoology 
1 0 1981 1 1 0 0 

1 0 1 1966 0 3 0 02000 AGRICULTURAL MACHINERY AND
 
1 0 
 0 1984 0 3 0 0
 
1 0 
 0 1985 0 
 3 0 0
I 
 0 0 1986 0 3 0 0
 

2120 Sail Science
 
1 0 
 1 1963 I 
 2 0 0

1 0 I 1966 2 
 3 0 0
1 1 
 1 1974 1 
 3 0 0
 

1 I 1985 0 3 0 0
 
1 0 
 0 1985 0 
 2 1 0
 

2125 Soil Biocheaistry
 
I 1 1 
 1981 4 
 3 0 0
 

107 ARC 
--Guneid Research Sub-Station
 

1410 Agronomy 
I I 1976 0 3 0 0 

1510 Plant Pathology 
1 0 1 1883 0 3 
 0 0
 

1520 Weed Science
 
I I I 1982 2 3 0 0

2000 AGRICULTURAL MACHINERY AND 
I 1 1983 0 3 0 0 

2120 Soil Science 
1 0 1 1972 1 
 3 0 0 

108 ARC -- Hudeiba Research Station
 

1420 Horticulture
 
I 1 1 
 1980 0 
 3 0 0


1440 Plant Genetict and Breeding
 
0 I 1977 1 3 0 0 

1 I 0 1982 I 2 0 0 
1450 Crop Physiology 

I 1 
 1979 0 3 0 0
1600 ENTYMOLOGY 

I I I (1981 0 3 0 0

2120 Sail Science
 

I I 
 I 1984 
 0 3 0 0
 

107 ARC --Kadugli Research Station
 



01/30/88
 
Page 5
 

GRADUATION NUMBER OF LANGUAGES (OnNOYNOWLEDGF,3IVERY 6001
BS DEGREE MS DEGREE P1l0 
 COURSES
DEGREE YEAR SHORT English French German OINERS: 

1310 

1320 

1410 

1810 

2140 

Agricultural Economics 
I 1 0 

Rural Sociology 
I 1 0 
I 1 0 

Agronomy 
1I 0 

Animal Husbandry 
I I 0 
1 I 0 
Range Science 

I I 
1 0 1 

1985 

1982 

1986 

1985 

1986 
1986 

1980 
1984 

1 

2 

1 

0 

0 
0 

I 
0 

3 

3 

3 

3 

3 
3 

3 
3 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 

0 
0 

110 ARC -- Kassala Research Station 

1411 Vegetable Crops 
I 
3:==::r:rnr: 3ZZ==z 

I 
:r=z==- -

1977 
- - -­===:= 

2 3 0 0 

;II ARC --Matug Research Station 

2000 AGRICULIURAL hACHIhERY AND 
1 0 1982 0 3 0 0 

112 ARC -- New Halfa Research Station 

1410 Agronomy 
I I I 

1421 Pomology 
I I 0 

1440 Plant Genetics and Breeding 
I I 

1510 Plart Pathnlogy 
I 1 1 

1531 -0­

197i 

1982 

1975 

1975 

3 

0 

3 

2 

3 

2 

3 

3 

0 

0 

0 

0 

1 

0 

0 

0 

1600 
0 

ENTYMOLOGY 
I I 

I 

I 

1981 

1984 

0 

2 

3 

0 

0 

0 

0 

0 

113 ARC -- Obeid Research Station 

1300 

1310 

1410 

1411 

1440 

1450 

1GRICULTURAL ECONOMICS, DEVELOPMENI 
I 0 197 

Agricultural Economics 
I I 1987 

Agronomy 
I 0 1982 

Vegetable Crops 
I I 1982 

Plant Genetics and Breeding 
I I 1982 

Crop Physiology 
I I 1984 

0 

0 

3 

0 

6 

0 

3 

3 

2 

3 

3 

1 

0 

I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

Bulgarian (21Russian I1) 
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GRADUATION NUMBER OF LANGUAGES (O=NO KNOWLEDGE,I=VERY GO0D)
 
BS DEGREE MSDEGREE P11DDEGREE YEAR SHORT COURSES English French German OTHERS: 

1600 

1700 

1820 

ENOYMOLOGY 
I 0 

FORESTRY 
I I 
Animal Nutrition 

1 

0 

1904 

1983 

0 

3 

3 

3 

1 

1 

0 

0 

2i20 

2140 

I 
SoilScience 
I0 

I 
Range Science 
I I 

I 

I 

0 

1984 

1985 
1986 

1982 

0 

0 
2 

2 

3 

3 
3 

3 

0 

1 
0 

0 

0 

0 
3 

0 

114 ARC -- Rahad kesearch Station 

141u Agronomy 
I 1 1 

1411 Vegetable Crops 
I 1 1 

1500 PLANT PROTECTION 
1 0 

1600 ENiYMOLOGY 
I 1 1 

2000 AGRICULTURAL MACHINERY AND 
I I I 

1984 

1978 

1917 

1984 

1983 

0 

0 

0 

0 

0 

3 

3 

2 

3 

3 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

115 ARC --Sennar esearch Station 

1420 Horticulture 
I 1 1 

1440 Plant Genetics and Breeding 
I 1 0 

1450 Crop Physiology 
I I I 

1600 ENTYMOLOGY 
1 I 

K::::::::::K:::::3 ::::: 

1979 

1974 

1984 

1975 
: ::::::: 

0 

0 

0 

0 

0 

3 

3 

3 

3 

0 

0 

0 

1 

0 

0 

0 

Russian (3) 

116 ARC -- Shambat Renearch Station 
a:::::::3:::::::........:::== :==== 

1420 Horticulture 
I 

1440 Plant Genetics and 
I I 

1450 Crop Physiology 
I 

S:'0 Weed Science 
1 0 

1600 ENTYMOLOGY 
I 0 
1 1 

I 
Breeding 
0 

I 

1 

I 
I 

1976 

1960 

1977 

1985 

1966 
1982 

2 

0 

I 

0 

0 
0 

3 

3 

3 

2 

3 
3 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

2 
0 

Ill ARC --Shendi Research Station 

1410 Agronomy 
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GRADUATION NUMBER OF LANGUARES (O=NO ENOLEDGE,3zVERY GOOD)

BS DEGREEMSDEGREE P11DDEGREE EnglishYEAR SHORT COURSES French German O(}IERS: 

1420 

I 0 
Horticulture 

I 

I 

I 

1978 

1977 

I 

0 

3 

3 

0 

0 

0 

0 

118 ARC -- West Sudan Research Headquarters 

1450 Crop Physiology 
I I 1974 3 3 0 0 

119 ARC -- Wildlife Research Center (Khartoum) 

1430 

[832 

2100 

2140 

Botany 
I I 0 1985 
Veterinary Pathology 
I 1 0 1971 
NATURAL RESOURCES AND ENVIRONMENT 
1 I U 1975 
1 1 1 1983 
Range Science 
II 1 1983 
1 1 1 1984 
1 1 i 1985 
1 I 1 1985 

0 

0 

2 

0 

I 
0 
0 
0 

3 

3 

3 
3 

3 
3 
3 
3 

0 

0 

0 

0 

0 
1 
0 
0 

0 

0 

I 

0 

0 
0 
0 
0 

201 APVR --El Huda Animal Products 

1810 Animal Husbandry 
I 1 1 1982 2 3 1 0 

202 APVR --Soba Veterinary Research Laboratory 

1820 

1830 

1831 

1832 

Animal Nutrition 
I 1 1 

Veterinary Science 
0 1 
0 I 

1 0 1 
0 I 

1 1 1 
I 

Veterinary Epidemiology 
1 0 1 
Veterinary Patho!ogy 
I I 0 
1 0 1 
1 0 1 
I 0 I 

1966 

1968 

1978 
1978 
1981 

1982 
1983 

1980 

1961 
1971 

1974 
1974 

4 

4 

3 
I 
0 
0 
6 

2 

2 
3 
4 
I 

3 

3 
3 
2 
2 

3 
3 

3 

3 
3 
3 
3 

1 

0 

0 
0 
0 

0 
0 

0 

1 
0 

I 
0 

0 

2 

0 
0 
0 

0 
0 

0 

0 
0 

0 

0 

Russian (2) 

Russian 12) 

Russian (2) 

Russian (3) 

203 APVR --Strukaba Anisal Products 

1000 

1800 

AGRICULTURE INGENERAL 
1 0 I 
ANIMAL SCIENCE AND PRODUCTION 

1981 0 3 0 0 
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DS DEGREE MS DEGREE PHO DEGREE 
GRADUATION 

YEAR 
NUMBER OF 

SHORTCOURSES 
LANGUAGES (O=NO YNOWLEDGE,3=VERY GOOD) 
Emnl ish French Gerpao 0111EFS: 

1810 

1 I 

Animal Husbandry 
1 0 

0 

0 

1985 

1980 

0 

0 

3 

2 

0 

0 

0 

0 

204 APVR --Us Senien Animal Products Research 

1820 Animal Nutrition 
I 1 0 1983 03 0 0 

301 NRC --Economic and Social Research Council 

1010 

1020 

1300 

Marketing 
i 0 1979 

Business Management 
I I 1983 

A.Gi.CULTURAL ECONOMICS, DEVELOPMENT 
I I 1984 
I 0 1984 
I 0 1984 
1 0 1987 

2 

4 

0 
0 
0 
1 

3 

3 
3 
2 
3 

0 

0 

0 
0 
0 
0 

0 

0 

0 
0 
0 
0 

302 NRC -- Agricultural Research Council 

1500 

1832 

PLANT PROTECTION 
I 
1 I 
Veteriniry Pathology 
1 0 

I 

1 

1980 
1985 

1979 

4 
0 

3 

3 
3 

3 

3 
0 

0 

0 
0 

0 

Ethiopia;t (2) 

401 P1 -- Abu Haraz 

1000 

1170 

1411 

1500 

1510 

1800 

2000 

2120 

AGRICULTURE INGENERAL 
1 0 0 
Extension 
I 1 0 

Vegetable Crops 
I 1 0 
PLANT PROTECTION 
1 0 0 
Plant Pathology 
I I 0 

1 0 
ANIMAL SCIENCE AND PRODUCTION 
I I 0 
AGRICULTURAL MACNINERY AND 

I 1 0 
Soil Science 
I 1 0 

1977 

I181 

1982 

1966 

1976 
1983 

1986 

1983 

1783 

1 

0 

0 

0 

I 
0 

0 

0 

0 

3 

3 

3 

3 

3 
3 

3 

3 

3 

0 

I 

0 

0 

0 
I 

0 

0 

0 

2 

0 

0 

0 

0 
0 

0 

0 

0 

402 P1--Abu Naamu 

1410 Agronomy 
I I 0 1976 I 3 0 0 

L1
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GRADUATION NUMBER OF LANGUAGES (O=NO XNOWLED6E,3=VERY 6000)

BS DEGREE MS DEGREE PHD DEGREE YEAR SHIJRI
COURSES English French German OTHERS:
 

..-------------------------------------------------------------------------------­---------. 
 . . . . . . .. . . 
1420 Horticulture
 

I I 1 1984 0 3 0 0
 
I 0 1985 0 3 0 0
 

1600 ENTYMOLOGY
 
0 1983 1 2 0 0
 

2120 Soil Science
 
I 0 1980 I 3 0 0
 

2140 Range Science
 
I I 0 1985 I 3 0 0
 

403 PI--kloko
 

1120 Extension
 
I 1 0 1984 2 2 0 0 

1310 Agricultural Economics
 
I 1 0 1979 0 2 0 1 

1810 Animal Husbandry
 
I 1 0 1985 I 2 3 0 

1811 Dairy Science
 
I I 1 1978 2 2 0 0
 
1 0 I 1981 2 2 0 0
 

1812 Meat Science
 
I 1 0 1981 2 2 0 0
 

1813 Poultry Science
 
I 1 0 1976 5 3 0 0
 
I I 0 1980 1 2 0 0
 

1830 Veterinary Science
 
I I 0 1981 3 2 0 0
 

1832 Veterinary Pattology
 
I I 1 986 0 3 0 0
 

404 PI --Shanbat
 

1312 Denelopment economics dndpolicies
 
I I 0 1982 0 2 0 0
 

1400 PLANT SCIENCE AND POODUCTION
 
II I 1987 I 3 0 0
 

1410 Agronomy
 
I 1 0 1978 0 3 0 0
 

1 I 1984 0 3 0 0
 
1420 Horticulture
 

I I 0 1972 0 2 0 0
 
1500 PLANT PROTECTION
 

I I 0 1968 2 3 0 0
 
1510 Plant Pathology
 

I 1 0 1979 2 2 0 0
 
1600 ENTYMOLOGY
 

I 1 0 1979 4 3 0 0 
1I I -0- 1 3 0 0
 

1810 Animal Husbandry
 
I 1 0 1986 0 3 0 0
 
I I I 1987 I 3 0 0
 

2000 AGRICULTURAL hArHINERY AND
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GRADUATION NUMBER OF LANGUAGES (O=NO KNOWLEDEE,3=VERY flOOD) 
BSDEGREE MS DEGREE P1IODEGREE YEAR SHORTCOURSES English French German OINERS: 
......... . 0------------------ 2-I----------------- ---.-----------. ----............ ....... ... ... 

I
1 

I
1 

0
0 

1984 
1995 

2
0 

3
2 

0
0 

0
0 

I 1 0 1986 0 3 0 0 
2120 Soil Science 

I 1 0 1983 I 3 0 0 

405 PI-- Soba 

1700 FORESTRY 
1 0 0 1963 1 3 0 0 
1 0 0 1982 2 2 0 0 
I 1 1 1983 2 3 0 0 Russian (3) 
1 0 1984 1 2 0 0 

0 0 1984 I 3 0 0 
2100 NATURAL RESOURCES AND EMVIRONMENI 

I I 1980 1 3 0 0 
1 0 1985 1 3 0 0 
I 0 1986 2 2 0 0 

501 UNI -- Department of Agricultural Engineering 

0O00 AGRICUI TURE INGENERAL 
I 0 0 1984 0 2 0 0 

2000 AGRICULTURAL MACHINERY AND 
I I I 19B1 0 3 0 P 
1 0 0 1983 0 3 0 0 
1 0 0 1983 C 3 0 0 
1 I 0 1984 3 2 1 0 

502 UNI -- Faculty of Agriculture 

1000 AGRICULTURE INGENERAL 
II I 1983 I 3 0 0 Italian (1) 

1020 Business Managecent 
1 0 1 1974 0 3 I 0 Indonesian 2) 

13i0 Agricultural Economics 
I I I 1980 0 2 0 0 
I I I 1982 0 3 0 0 
1 I 1 1986 2 3 0 0 

1311 MathemaLics ai,Statistics 
I I 1975 4 2 0 0 

1410 Agronomy 
I I 1979 0 3 0 2 
I I 1981 1 3 0 0 
I I 1981 I 3 0 2 
I I 1986 0 3 0 0 
I 0 1987 0 3 1 0 

1411 Vegetable Crops 
I I 1 !?82 0 3 0 0 

1420 Horticulture 
i I 1982 0 3 0 0 
I 0 1984 0 3 0 0 

1 I 1 1986 0 3 0 0 
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GRADUATION NUMBER OF 
 LANGUAGES (O=NO iNOWLEDGEo3=VERY GOOD)
BSDEGREE MS DEGREE PHD DEGREE YEAR 
 SHORT COURSES English French German OILERS: 

I I I 1986 4 3 0 0 
1430 Botany 

I I I 1985 I 3 0 0 
1440 Plant Genetics ,'dBreeding 

I I 1980 5 3 0 0 
I I I 1985 I 3 0 0 

1450 Crop Physiology 
1 0 1 1980 2 3 0 0 
I 1 1 1982 0 3 0 0 

1500 PLANT PROTECTION 
I i 1976 3 3 0 0 
1 I I 1984 0 3 0 0 

1510 Plant Pathology 
I 1 i 1973 I 3 0 0 
II I 1981 I 3 0 0 

1 1 1981 I 3 0 0 
1 1 0 1985 I 3 I 0 

1530 Herbicides and Pesticides 
1 1 0 1987 1 3 0 0 

1600 ENrYMOLOGY 
I1 1 1978 4 3 1 1 
I I I 1984 I 3 0 0 

1700 FORESTRY 
I 1 0 1973 4 3 0 0 
I 

I 
I 

1 
I 

I 
1974 

1980 
0 

I 
3 

3 

2 

0 
I 

0 

Russian (3)Bulgarian (31 

0 I 1984 1 3 0 0 
I 1 1985 4 3 l 0 

I I 1 1986 0 3 0 3 
I 0 1907 1 2 0 0 

1840 Zoology 
1 1 1?63 0 3 0 0 
0 1 1966 3 3 0 0 

2000 AGRICULTURAL NACHINERY AND 
1 0 1 1973 2 3 0 0 
1 1 1 1981 1 3 0 0 
1 1 1982 3 0 0 
1 I 1984 0 3 0 0 
1 0 I 1984 1 0 3 0 

1 1985 2 2 2 0 
2120 Soil Science 

I 1 1980 2 3 1 0 
S 1 1 1984 3 3 0 3 

2125 Soil Biochemistry 
I 1 1969 0 3 0 0 

1 I 
I I 

1 
1982 
194 

I 
2 

3 
3 

0 
3 

0 
3 

2200 FOOD SCIENCE 
I I 1 1972 4 3 2 0 
I I I 1979 0 3 0 0 
1 1 1982 0 3 0 0 

2210 Food Biochemistry 
I 1963 2 3 0 0 
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LANGUAGES KNOWLEDGE,3='.ERY GOOD) 
BSDEGREE MS DEGREE P11DDEGREE YEAR SHORT COURSES Enqlish French German OIIIFRS: 

GRADUAIION NUMBER OF WO=NO 


1I I 1971 0 3 0 0 
0 1 1984 0 3 0 0 

503 UNI -- Faculty of Veterinary Science 

1830 Veterinary Science
 
I 1 1 1961 1 3 3 2
 

11 1967 2 3 0 0
 

I 1969 0 3 I 0
1 

11 1969 2 3 0 0
 
11 1970 2 3 I 0
 

I 1 I 1971 I 3 0 1 
1 1 1973 2 3 0 0 

1 I 1 1974 3 3 0 0 
1 0 1 1975 0 3 0 0 
1 I I 1976 0 3 0 0 

1 1 1980 0 3 0 1 
I 1 1 1980 2 3 0 0 
1 0 1 1980 0 3 0 0 

I 1 1981 2 3 0 0 
1 1 1981 I 3 0 0 

1 0 1 1981 2 3 0 2 

1 0 0 1982 0 2 0 0 
1 0 I 1982 0 3 0 0 
1 0 0 1982 0 3 0 0 

I 0 I 1982 1 3 0 0 
I 0 0 1982 0 3 I 0 

S 1 1983 1 3 0 0 

0 1984 0 3 0 0 
1 1 I 1984 2 3 0 0 

0 0 1985 0 2 0 0 

1 0 0 1985 0 2 0 0 
0 0 1985 0 3 0 0 

1831 Veterinary Epieemiology
 
I I 1978 3 3 0 0
 

1832 Veterinary Pathology
 

I I 1962 I 3 I 0 
1 1 1977 2 3 0 0 

1 I I 1981 0 3 0 0 
1833 Veterinary Histolog7
 

0 1 1966 3 3 3 1
 

1 1 I 1976 0 3 0 0
 
1 I 1978 0 3 0 0
 

504 UNI Institute of Aniimal
-- Production
 

1810 Animal l1usbardry
 

I 1 1 1951 3 3 0 0 
1 1 1 1982 0 3 0 0 

i 1 1 198i 2 3 0 0 
1 I 0 1987 I 2 0 0 

1811 Dairy Science 
I I I 1979 2 3 0 0 

LA 
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DSDEGREE MS DEGREE PHD DEGREE 
GRADUATION 

YEAR 
NUMBER OF 

SHORT COURSES 
LANGUAGES (O=NO KNOWLEDGE,3=VERY GOOD) 
English French German OTHERS: 

----------------- ----------
I 1 0 1965 1 3 0 0 

1812 Meat Science 
1 1 1973 0 3 0 0 
1 1 1982 0 3 0 0 

1813 Poultry Science 
0 1 1986 0 3 0 0 

1820 Animal Nutrition 
I 1 1966 0 3 0 0 
1 I 1982 I 3 0 0 

505 UNI-- University of Gezira 

1310 Agricultural Economics 
I 1 1 1972 2 3 1 0 

1410 Agronomy 
1 1 1982 I 3 0 0 

1420 Horticulture 
I 1 1 1981 I 3 0 0 

1430 Botany 
I1 1978 1 2 0 0 

1440 Plant Genetics and Breeding 
0 I 1994 0 2 0 0 

1450 Crop Physiology 
1I 1975 0 3 0 0 

1500 PLANT PROTECTION 
I I 1984 0 3 0 0 
I I 1985 2 3 0 0 

1510 Plant Pathology 
0 I 1974 2 3 0 0 
0 I 1983 2 3 0 0 

1600 ENTYMOLOGY 
I I 1 1982 0 3 1 0 

1810 Animal Husbandry 
I I 1983 0 3 0 0 

1813 Poultry Science 
I 1 1983 0 3 0 0 

1830 Veterinary Science 
I 1 1 1986 1 3 0 0 

.000 AGRICULTURAL MACHINERY AND 
1 0 1977 2 3 0 0 
I 0 1980 0 3 0 0 
0 0 1984 0 2 0 0 
0 0 1984 0 2 0 0 

I I I 1986 3 3 0 0 
2110 Environmental Physics 

1 0 I 1984 I 3 0 0 
2120 Soil Science 

1 
1 

I 
1 

I 
1968 

1983 
2 
2 

3 
3 

0 
I 

0 
0 

(3) 

2140 Range Science 
I I 1784 I 3 0 1 
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Table 2a-Percent ofResearchers Holding PS, MS, and PhD Degrees
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INSTITUTION TOiAL I OF Z holding as highest degree: 
CODE & NAME RESEARCHERS BSDEGREE MS DEGREE PhD DEGREE 
-----------...------.----------

100 ARC -- Agriculturali Research Corporation 
101 10 10 50 40 
102 4 0 50 50 
103 6 16 66 16 
104 21 0 38 61 
105 10 0 90 10 
106 65 30 12 56 
107 5 0 20 8o 
108 6 0 16 83 
109 8 0 75 25 
110 I 0 0 100 
III 1 0 100 0 
112 6 0 16 83 
113 12 0 41 58 
114 5 0 20 80 
115 4 0 25 75 
116 6 0 16 83 
117 2 0 0 100 
118 I 0 0 100 
119 8 0 37 62 

181 12 31 56 

200 APVR - Animal Production and Vet Research 
201 1 0 0 100
 
202 12 0 8 
 91
 
203 3 33 
 33 33
 
204 
 1 u 100 0
 

17 5 
 17
 

300 NRC -- National Research Council
 
301 6 

302 3 


9 


400 	PI --Polytechnic Institute
 
401 9 

402 6 

403 10 

404 15 

405 8 


48 


0 66 33 
0 0 I00 

0 44 55 

22 77 0 
0 83 16 
0 70 30 
0 73 26 
37 37 25 

10 68 20 
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INSTITUTION TOTAL I OF 

CODE & NAME RESEARCHERS 


500 UNI --Universities 
501 5 
502 56 
503 34 
504 II 
505 23 

129 


tholding as highest degree:
 
BS DEGREE MS DEGREE PhD DEGREE
 

60 20 20 
0 10 89 
17 0 82 
0 18 81 
8 8 82 

8 8 82 



SUDAN AIMS Human Resources Inventory
 

Table 3: Distribution of Work by Institution
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INSTITUTION ------- Percent of Time Spent on: 
. N--
UMDER YEARS
 
CODE AND NAME RESEARCH ADMINISTRATION TRAINING EXTENSION TRAVEL/CONF. WORK EXPERIENCE
 
-------------.--................----------------------------------------------------­

101ARC --Abu Naamu Research Station
 

90 5 I 3 I I? 
85 10 2 2 I 17 
50 40 4 0 6 23 
80 10 5 0 5 10 
0 10 10 80 0 7 

80 5 5 10 0 12 
so 5 5 5 5 9 
95 3 2 0 0 7 
90 3 5 I I II 
90 to 0 0 0 10 

Averages: 74 10. 3 10 I 12 

Number ofEmployees: 10
 
Average Age: 37
 

102 ARC --Fisheries Research Station 1Port Sudan)
 

80 5 
 5 5 5 13
 
40 40 5
5 10 17
 
20 50 5 5 
 20 16
 
80 5 
 5 5 5 10
 

Averages: 55 25. 5 5 10 
 14
 

Number of Employees: 4
 
Average Age: 39
 

103 ARC --Fisheries Research Station (Shigara)
 

60 20 12 
 4 4 16
 
70 5 25 0 0 8
 
50 5 25 
 15 5 15
 
100 0 0 
 0 0 10
 
60 10 30 0 0 II
 
70 10 0
10 10 22
 

Averagest 68 8.3 17 3 3 13
 

Number of Employees: 6
 
Average Age: 39
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INSIITUTION - Percent ofTime Spent on: - NUMDER YEARS 
CODE AND NAME RESEARCH ADMINISTRATION TRAINING EXTENSION TRAVEL/CONF. WORK EXPERIENCE 

104 ARC -- Food Processing Research Center 

80 0 to 5 5 17 
60 10 20 5 5 I 
70 10 15 3 2 16 
70 10 10 5 5 16 
70 20 10 0 0 16 
80 15 5 0 0 15 

50 25 10 5 10 22 
50 20 20 5 5 15 
60 25 10 5 0 lb 
70 15 10 5 0 15 
60 10 10 10 10 14 
80 10 5 3 2 18 
60 10 20 10 0 14 

100 0 0 0 0 II 
30 70 0 0 0 14 
80 10 4 5 I 20 
70 5 20 2 3 II 

50 30 10 to 0 21 
60 10 10 10 10 15 
70 6 20 2 2 14 
50 20 15 10 5 19 

Averages: 65 16. II 4 3 15 

Number ofEmployees: 21 
Average Age: 39 

105 ARC -- Forestry Research Station (Soba) 

70 20 5 0 5 23 

70 30 0 0 0 7 

90 10 0 0 0 It 
75 25 0 0 0 21 
40 30 20 5 5 20 
90 5 3 0 2 9 

90 7 I 0 2 II 
95 0 0 0 5 10 
90 10 0 0 0 II 

75 15 10 0 0 II 

Averages: 78 15. 3 0 I 13 

Number ofEiployees: 10 
Average Age: 38 

106 ARC --Gezira Research Station 

100 0 0 0 0 2 
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INSTITUTION - Percent of Time Spent on: - NUMBER YEARS 

CODE AND NAME RESEARCHl IRAIING TRAVEL/CUNF. WORK EXPERIENCE
ADMINISTRAIION EXTENSION 


50 10 30 5 5 29
 

55 45 0 0 0 20
 

70 20 5 0 5 27
 

100 0 0 0 0 2
 

92 0 5 2 I 18
 

100 0 0 0 0 22
 
100 0 0 0 0 II
 

60 0 20 0 0 23
 
85 10 0 0 5 4
 
96 I I 1 27
 

70 20 4 5 I 26
 

90 5 0 0 5 5
 

100 0 0 0 0 14
 

70 20 5 4 I 23
 

95 5 0 0 0 25
 

85 0 to 0 5 27
 

95 0 0 0 5 29
 

75 20 4 0 1 II
 
45 5 30 7 13 5
 

70 15 3 10 2 25
 

50 25 15 5 5 27
 

100 0 0 0 0 4
 

100 0 0 0 0 2
 

65 35 0 0 0 2
 

75 10 5 5 5 27
 
0 100 0 0 2
 

50 15 30 0 5 28
 
100 0 0 0 0 2
 

100 0 0 0 0 13
 

60 30 5 5 0 20
 

100 0 0 0 0 2
 

70 5 20 2 3 4
 

100 0 0 0 0 13
 

95 0 3 I I 18
 

100 0 0 0 0 2
 

10 80 7 I 2 31
 

90 10 0 0 0 8
 

65 3 25 I 6 3
 

90 5 2 I 2 15
 

40 5 50 0 5 4
 

80 10 10 0 0 21
 

25 60 0 10 5 27
 

t0 0 0 0 0 2
 

85 5 10 
 0 0 19
 

100 0 0 0 0 2
 

85 10 0 0 5 4
 

75 15 5 0 5 
 22
 

65 10 5 5 15 29
 

85 to 0 0 5 5
 

100 0 0 0 0 12
 

100 0 0 0 0 2
 

90 10 0 0 0 
 7
 

70 70 0 2 8 29
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INSTITUTION --------- Percent of Time Spent on:--------------- NUMBER YEARS
 
CODE AND NAME RESEARCI ADMINISTRATION TRAINING EXTENSION TRAVEL/CONF. WORK EXPERIENCE
 
----------..............--------------------------------------------------------------


BO 
85 
0 

99 

70 
75 

30 
88 
75 

100 
90 

15 
10 
0 
0 

20 
5 

50 

2 
10 
0 
5 

5 
0 
0 
0 

4 
10 

10 
4 
5 
0 
0 

0 
0 
0 
1 

4 
5 

5 
5 
5 
0 
5 

0 
5 
0 
0 

2 
5 

5 
1 
5 
0 
0 

19 
4 
12 
21 

28 
28 

28 
12 
34 
12 
17 

Averages: 77 10. 6 I 2 15 

Number of Employees: 
Average Age: 39 

65 

107 ARC --Guneid Research Sub-Station 

100 
100 
80 
40 
100 

0 
0 
3 

40 
0 

0 
0 
10 
5 
0 

0 
0 
4 
5 
0 

0 
0 
3 
10 
0 

II 
23 
27 
26 
12 

Averagesj 84 8.6 3 I 2 19 

Number ofEmployees: 
Average Age: 42 

5 

108 ARC --Hudeiba Research Station 

90 
75 
85 
50 
0 

90 

3 
10 
5 
10 
10 

10 

3 
5 
5 
15 
2 

0 

2 
5 
3 

20 
8 

0 

2 
5 
2 
5 
0 

0 

18 
10 
15 
16 
16 

12 

Averages: 78 8. 5 6 2 14 

Number of Employees: 

Average Age: 38 

6 

109 ARC --Kadughi Research Station 

40 

60 
88 

90 

5B 

25 

0 

8 

1 

2 

0 

0 

5 
5 

I 

I 

5 
5 

I 

4 

5 
6 

10 
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INSlITWUION 
 Percent of Time Spent on .---------------- NUMBER YEARS 
CODE AND .'4E RESEARCH ADMINISTRATION TRAINING EXIENS:UN IRAVELiCONF. WORK EX'E4ENCE
 
.............. 
 ..........................................................................
 

95 .0 0 0 5 2 
90 10 0 0 0 8 
[00 0 0 0 0 6 
70 Ic 10 7 3 9 

Averages: 79 '4. 2 2 2 6 

Number of Employees: B 
Average Age: 34 

10 ARC --Kassila R.search Station 

70 25 I 4 0 19 

Averagest 70 25. ------ ------ ---------­
1 4 0 19 

Number ofEmployees: I 
!verage Age: 43 

!IIARC -- !atug Research Sttinn 

90 6 1 1 2 12 

Averages: 90 6. 1 1 2 12 

Number ofEmployees: I 
Average Age: 37 

112 '1RC-- New Haifa Research Station 

97 0 5 5 1 8 
7! 0 [0 t0 5 18 
87 0 5 5 1 13 
70 5 5 [0 [0 16 
90 0 5 0 5 23 
50 25 5 15 5 21 

Averagpt: 77 .5. 5 7 4 16 

Nmber ofEmplryees: 6 
Average Age: 41 

113 ARC -- Obeid fesearch 2tation 

I0 0 0 0 0 12 
97 0 0 0 3 6 
90 2 3 3 2 14 
Co 0 0 0 20 4 
BO I0 0 5 5 9 
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INSTITUTION - Percent ofTime Spent nn: - NUMBER YEARS 
CODE AND NAME RESEARCH ADMINISTRATION 


60 20 
60 25 
100 0 
80 10 

G5 0 
80 20 

80 10 

Averagesi 82 8,1 

Number ofEmployees: 12 
Average Age: 36 

114ARC --Rahad Research Station
 

0 0 

80 0 

80 5 

25 70 

80 5 


Averages: 69 16. 


Number ofEmployees: 5
 
Average Age: 41
 

1;5 ARFE-- Sennar Research Station
 

90 5 

96 0 

50 46 

100 0 


Averaqes: 84 13. 


Number ofEmp!iyees: 4
 
Average Aje: 42
 

116 AR7 --Shambat Research Station
 

1o) 0 

100 0 

90 5 

85 5 


99 0 

60 10 


TRAINING 


I0 

5 

0 

5 


10 

0 


4 


3 


10 

0 

5 

0 

I0 


5 


5 

2 

I 


0 


2 


0 

0 


5 

5 


0 

0 


EXTENSION 


to 

5 

0 

0 


0 

0 


4 


2 


10 

20 

10 

5 

5 


10 


0 

0 

3 


0 


0 


0 

0 


0 

4 


0 

0 


TRAVEL/COIF. WnRK EXPERIENCE
 

0 10
 
5 20
 
0 7
 
5 14
 

5 10
 
0 8
 

2 9
 

3 10
 

0 12
 
0 17
 
0 15
 
0 14
 
0 14
 

0 14
 

0 19
 
2 20
 
0 19
 
0 14
 

0 l8
 

0 21
 
0 28
 
0 12
 
I to
 
2 21
 
30 34
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INSTITUTION - Percent of Time Spent on: --------------- NUMBER YEARS 
CODE PND NAME RESEARCH ADMINISTRATION TRAINING 


Averages: 8B 3.3 1 


NumLer ofEmployees: 6
 

Average A !: 46
 

117 ARC --Shendi Research Station
 

97 

90 
0 

10 
I 

0 

Averagesi 93 5. 0 

Number of Employees: 
Average Age: 40 

2 

118 ARC --West Sudan Research Headquarters
 

0 92 0 


Averages: 0 92. 0 


Number ofEmployees: I
 
Average Age: 52
 

119ARC -- Wildlife Research Center (Khartoum)
 

90 10 0 

50 20 20 

60 15 15 

80 20 0 

80 10 5 

70 0 30 

90 10 0 
70 0 30 

Averages: 73 II. 12 


Number ofEmployees: 8
 
Average Age: 39
 

201APVR --ElHuda Animal Products 

40 30 20 


EXTENSION 


0 


I 


0 


0 


0 


0 


0 

5 


10 

0 

0 

0 


0 
0 

1 


5 


TRAVEL/CONF. WORK EXPERIENCE
 

5 22
 

1 

0 

0 

16 

19 

17 

8 

8 

28 

28 

0 
5 

0 
0 
5 
0 

0 
0 

I 

II 
20 

17 
II 
13 
20 

11 
17 

15 

5 19 
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INSi!TUTION 
CODE AND NAME 
-------

---------- Percent of lime Spent on: ---------------
RESEARCH AOMINISTRATION TRAINING EXTENSION IRAVEL/CONF. 
-----------------------------------------------------

NUMBER YEARS 
WORK EXPERIENCE 

Averages: 40 30. 20 5 5 19
 

Number of Employees: I
 
Average Age: 42
 

202 APVR -- Soba Veterinary Research Laboratory 

60 25 15 0 0 18
 
60 20 20 0 0 27
 
60 12 20 
 0 8 28
 
60 5 30 3 
 2 34
 
70 15 15 0 0 21
 
60 
 10 20 5 5 23
 
70 20 
 5 0 5 24
 
75 8 to 2 
 5 28
 
70 10 10 5 5 17
 
80 10 5 3 2 20
 
50 30 10 10 0 21
 
70 15 10 
 2 3 25
 

Averages: 65 is. 14 2 2 
 23
 

Number ofEmployees: 12
 
Average Age: 46
 

203 APYR --Strukaba Animal Products
 

50 25 15 
 5 5 17
 
100 0 0 0 0 
 12
 
70 15 5 10 0 
 8
 

Averages: 73 13. 
 6 5 I 12
 

Number of Employees: 3
 
Average Age: 37
 

204 APVR -- Um Benien Animal Products Research
 

40 60 0 0 0 9
 

Averages: 40 60. 0 0 0 9
 

Number ofEmployees: I
 
Average Age: 34
 

301NRC --Ecunomic and Social Reseearh Council
 

80 10 5 0 5 12
 



sage 

INSTITUIION Percent of Time Spent on:--------------- NUMBER YEARS 
CODE AND NAME RESEARCH ADMINISTRATION TRAININ6 EXIENSION IRAVEL/CONF. WORK EXPERIENCE 

75 15 2 5 3 1O 
70 30 0 0 0 II 
85 10 0 0 5 15 
85 15 0 0 0 h1 
70 15 5 0 10 14 

4veragesi 77 16. 2 0 3 12 

Number ofEmployees: 6 
Average Age: 39 

302 NRC --Hgricultural Research Council 

20 78 0 0 2 13 
40 42 10 3 5 12 
10 60 20 0 10 9 

Averages: 23 60. 10 1 5 11 

Number ofEmployees: 3 
Average Age: 38 

401PI--Abu Harat 

10 25 60 3 2 9 
20 60 10 10 0 26 
50 10 30 10 0 16 
0 30 50 20 0 t0 
10 30 60 0 0 II 
0 30 60 0 10 II 
15 20 60 5 0 13 
5 25 65 5 0 8 

20 10 60 5 5 10 

Averages: 14 27. 50 6 I 12 

Number ofEmlovees 9 

Average Age: 36 

402 P1 -- Abu Naamu 

15 20 60 5 0 9 
30 10 h0 0 0 12 
20 30 50 0 0 10 
0 60 20 0 20 17 

20 20 60 0 0 9 
25 10 65 0 0 10 
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INSTITUTION Percent ofTime Spent on:---------------- NUMBER YEARS
 
CODE AND NAME RESEARCH ADMINISTRATION TRAINING EXTENSION TRAVEL/CONF. WORK EXPERIEHLE
 

Averages: 18 25. 52 0 3 II 

Number of Employees: 6 
Average Age: 37 

403 PI -- Koko 

100 0 0 0 0 12 
10 30 40 10 I0 15 
0 0 100 0 0 II 
0 40 50 0 10 10 
10 20 70 0 0 lB 
25 25 50 0 0 9 
20 30 40 10 0 15 
0 25 50 5 20 14 
0 10 5 85 0 9 
0 68 5 25 2 16 

Averages: 16 25. 41 13 4 12 

Number ofEmployees: 10 
Average Age: 39 

404 PI -- Shambat 

0 40 60 0 0 2 
t1 10 60 10 10 20 
t0 30 60 0 0 17 
0 40 60 0 0 8 

25 is 50 5 2 21 
15 50 25 5 5 14 
10 0 85 0 5 16 
Is 0 85 0 0 16 
15 10 70 5 0 22 
10 20 50 10 10 9 
30 10 50 5 5 13 
30 0 60 0 to 18 
0 30 65 5 0 2 
10 40 50 0 0 21 
10 40 0 50 0 20 

Averages: 12 23. 55 6 3 15 

Number ofEmployees: I5 
Average Age: 41 

405 PI--Soba 

0 0 10 0 0 4 

J, 11 
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INSIITUTION Percent of Time Spent on:--------------- NUMBER YEARS 
CODE AND NAME RESEARCH ADMINISIRATION TRAINING EXTENSION IRAVEL/CUNF. WORK EXPERIENCE 

0 25 79 5 0 21 
0 5 85 0 10 9 
0 0 100 0 0 21 
0 10 80 10 0 21 
t0 15 70 5 0 11 
0 10 90 0 0 11 
0 80 15 0 5 25 

Averages: I 18. 76 2 I 16 

Number ofEmployees: 8 
Average Age: 40 

501 UNI --Department ofAgricultural Engineering 

60 25 15 0 0 2 
75 0 25 0 0 4 
75 5 15 2 3 9 
21 40 31 0 8 16 
75 5 15 2 3 4 

Averages: 61 15. 20 0 2 7 

Number of Employees: 5 
Average Age: 33 

502 UNI -- Faculty ofAgriculture 

30 0 65 0 5 lB 
0 0 100 0 0 28 
25 10 60 0 5 17 
20 15 45 10 10 5 
40 1o 45 2 3 12 
30 10 40 10 10 30 
40 30 30 0 0 15 
15 15 60 0 10 15 
40 10 40 10 0 16 
50 0 45 0 5 II 
40 15 40 0 5 8 
30 30 40 0 0 20 
30 10 45 10 5 21 
35 10 50 5 0 13 
40 10 50 0 0 20 
30 10 50 0 10 9 
25 5 65 0 5 13 
30 5 10 50 5 15 
100 0 0 0 0 9 
20 5 10 60 5 16 
40 5 50 0 5 26 
40 t0 40 5 5 31 
30 5 60 0 5 15 
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INSTITUTION Percrnt of lime Spent ont---------------- NUMBER YEARS
 
CODE AND NAME RESEARCH ADMINISBATION TRAINING EXTENSION TRAVEL/CONF. WORK EXPERIENCE
 

O 100 0 0 0 5 
25 20 30 20 5 7 
0 0 to0 0 0 It 
40 20 15 15 10 IB 

S0 30 40 0 0 II 
30 15 20 30 5 4 
65 5 21) 5 5 5 
30 0 70 0 0 14 
50 0 50 0 0 10 
15 5 75 0 5 15 
30 20 40 10 0 4 
55 5 40 0 0 19 
40 t0 45 0 5 13 
60 5 25 9 I 16 
60 0 40 0 0 18 
30 5 60 5 0 6 
50 0 50 0 0 9 
25 t0 12 45 8 17 
20 10 60 0 10 19 
70 0 25 0 5 13 
30 0 20 50 0 15 
50 0 rO 0 0 15 
50 0 50 0 0 2 
25 10 65 0 0 23 
30 0 60 10 0 15 
50 0 50 0 0 13 
30 10 50 10 0 16 
50 0 0 50 0 23 
50 0 50 0 0 9 
12 30 35 3 20 17 
47 15 30 5 3 14 
20 0 60 5 15 15 
30 20 40 10 0 14 

Averages: 35 10. 43 7 3 14 

Number ofEmployees: 56 
Average Age: 49 

503 UNI -- Faculty ofVeterinary Science 

50 30 20 0 0 21 
30 Is 40 10 5 12 
20 30 50 0 0 13 
20 10 60 10 0 35 
30 0 65 0 5 3 
40 10 30 10 10 22 
30 25 35 0 10 15 
50 10 30 5 5 21 
50 10 35 0 5 
25 25 35 0 15 I1 
40 10 40 5 5 16 
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INSTITUTION 
CODE AND NAME 
-------

--------- Percent ofTime Spent on:----------------
RESEARCH AOMINISIRATION IRAINING EXTENSION iRAVEL/CONF. 
-----------------------------------------------------

NUMBER YEARS 
WORK EXPERIENCE 

--------------­
40 10 50 0 0 12 
45 15 30 5 5 25 
45 5 50 0 0 6 
40 5 40 10 5 14 
75 25 0 0 0 21 
25 0 75 0 0 12 
0 0 t0 0 0 4 

50 0 46 0 4 I 
65 35 0 0 0 9 
30 10 50 9 1 II 
20 20 50 5 5 16 
20 10 60 5 5 25 
0 59 40 0 1 6 

30 30 !5 15 10 25 
40 10 30 0 20 9 
50 0 50 0 0 6 
40 20 25 5 10 17 
30 60 10 0 0 21 
50 10 30 5 5 15 
0 0 100 0 0 1 
10 0 80 5 5 26 
50 0 0 50 0 14 
75 10 15 0 0 6 

Averages: 35 15. 40 4 4 14 

Number ofEmployees: 34 
Average Age: 41 

504 UN! -- Institute of Animal Production 

50 15 35 0 0 16 
40 20 20 20 0 2 
55 5 25 10 5 4 
35 0 25 25 15 30 
30 30 40 0 0 9 
30 30 40 0 0 15 
65 0 35 0 0 6 
40 10 50 0 0 9 
40 10 40 10 0 11 
50 0 25 24 I 6 
30 20 30 10 10 36 

Averages: 42 13. 33 9 2 13 

Number ofEmployees: 11 
Average Age: 41 

505 UNI --University of Gezira 

20 10 60 5 5 15 
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INSTITUTION ---------- Percent of Time Spent on: - NUMBER YEARS 

CODE AND NAME RESEARCH 


60 

10 

25 

20 


6 

40 


0 

25 


100 

30 

35 

80 

25 

20 

100 

20 

30 

0 

20 

50 

0 

45 


Averages: 33 


Number ofEmployees: 


Average Age: 39
 

ADMINISTRATION 


20 

0 

0 

45 


2 

10 


0 

25 

0 

10 

15 

0 


25 

0 

0 

25 

10 

0 

10 

0 

0 


20 


9.9 


23
 

TRAINING 


5 

60 

75 

20 


90 

40 


100 

0 


0 

50 

40 

20 

45 

70 

0 

50 

40 


100 

70 

40 

100 

30 


48 


EXTENSION 


t0 

5 

0 

10 


1 

tO 


0 

45 

0 

5 

10 

0 

0 

0 

0 

0 

10 

0 

0 

0 


0 

0 


4 


TRAVEL/CONF. WORK EXPERIENCE
 

5 20 

25 12 
0 19 

5 23 

I 13 
0 16 

0 9 
5 14 

0 3 
5 9 
0 14 

0 II 
5 16 
to It 

0 9 
5 15 

10 15 
0 3 
0 14 
10 21 

0 8 
5 12 

4 13 
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INSTITUTION
 
CODE AND NAME DESCRIPTION OF RESEARCH PROJECTS
 

101ARC -- Abu Naaau Research Station 

National sunflower varieties
 

Screening of sorghum material forresistance to different pests
 
Agronomic practices of sorghu*
 

Development of drought resis. sesame varieties
 
Effect of two owing methods onsorghum yield
 
Variety improvement
 

Effect of soil acidification onsesame response toNPK
 
Eff.of chem. seed drew. on emerg., pre4post-em. seedl. soybeans
 
Assessment of damage caused by weeds
 
Screening of local & introduced sesame fortoleranre to P. sesami
 
Differential response ofdifferent varieties of crop to different hebicide
 
Effect of sowing date ofcrops on pest population dynamic
 
Agronromic practices ofmaize
 
Development of high yield. sesam. var.forhigh rain areas
 
Effect of two implements on land preparation yield of sorghum
 
Striga resistance
 
Introduction of fodder crops
 
Cultural practices forcontrol k striga
 
Soil moisturre conservation
 

Sesame on-farm trials
 
Effect ofplant population on efficiency of siga binder onkenal harvesting
 
Pathogenic causes of poor stand of peanut
 

Striga control
 
Effect ofdifferent seedbed preparation ofsowing methods oiiweed.
 

Effect of phosphorus rate cf method of application sesame yield & P uptake
 
Effect of N L P an sesame
 
Sunflower cultural practices
 
Soyabeans cultural practices
 

Sesame sawing, fertilizer, etc.
 
Effect ofcombination ofshelling insecticide, fungicide on peanut emerg.
 

Crop rotations
 
Collecting - preserving sesame sperplass
 
Population crop performance
 
Screening local sorghum var. & crosses fortolerance to charcoal rot.
 
Varietal & chem. screening forcontrol ofA-helianthi of sunflower
 
Mechanical harvesting ofsesame
 
Screening cotton seed dressings against fleabeatle
 

Agronomic practices of cotton
 
Development of improved shorth. ses. var.formech. harvesting
 
Residual analysis and effect ofherbicides on subsequent crops
 
Effect of N rate and time of anplication on sesame yicid and NP take
 
Economic analysis
 
Screening for selective herbicides insorghum sesame sunflower, soybean
 
Eff.ofirrig, freq. on charcoal rot incidence
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INSTITUTIUN
 
CODE AND NAME DESCRIPTION OF RESEARCH PROJECTS
 
-------------...............------------------------------------------------------------


Development ofshort duration sesame varieties
 

102ARC -- Fisheries Research Station Port Sudan) 

SUDAN lORC oyster culture
 
Sudan IDRC oyster culture.
 
ALESCO coastal oceanography
 
Sudan IDOC project
 
ALECSO coastal oceanography
 
ALESCO coastal ocean
 
ALESCO artificial breeding ofoysters
 
ALESCO coastal oceanography
 

ALECSO artificial breeding of oysters
 
ALESCO artificial breeding
 
Local shrimp survey project
 
Sudan [ORoyster project
 
ALESCO Artificial breeding oyster
 

103 ARC -- Fisheries Research Station (Shigara) 

Optimum levels of chicken manure & triple superphosphate fertilizers
 
Oyster culture research project
 
Influence ofGebel Aulia reservoir ondistribution plankton inwhite Nile
 
Fish and meat studies
 
Assessment of Jebel Aulia resevoir fisheries
 
Parasitic survey on fish fauna at Jebel Aulia reservoir on prelev.&pathol.
 
Studies on the population dynamics of somE commercial Nile fishes
 
Investigation ofpupulation characteristics of cyprinid fish N & S Jebel
 

104ARC -- Food Processing Research Center 

Feasibility and viability of production of single cell protein from molasse
 
Project on faba beans, human nutrition inSudan
 
Tomato variety improvement
 
Export of fresh vegetables from Sudan
 
Drying and dehydration of baladi lime
 
Solar driven cold stare project
 
Formulation of dehydrated foods from edible groundnut cake
 
Aflatoxin of some sudanese products
 
Storage oforanges
 
Biochemistry & microbiology ofgum arabic
 
Feasibility studies
 

Composite flour
 
Quality evaluation of food legumes inSudan
 
Effects ofMIIon onion storage
 
Reduction ofhandling and storage losses infood grains inSudan
 
Utilization of unconventional proteins
 
Post harvest physiology of fruits and vegetables
 
Increased use ofsorghum
 
Utilization of oil seeds forformulation ofdehydrated recepies
 
Nasha Baby food
 
Physiological studies of crops
 
Protein quality of local legumes
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INSTITUTION
 
CODE AND NAME DESCRIPTION UF RESEATCHl PROJECIS
 

Upgrading of tradition technologies
 
Effect some plant extract on bacteria
 
Respiration of fruits and vegetable
 
Preservation of fruit concentrates
 
ICARDA/IFAD nile valley project on faba beans
 
Post harvest losses offruits and vegetable
 
Preparation of carbonated beverages from local fruits
 
Quality assessment of faba beans
 
Onion storage
 
Estimation of post harvest losses ofcrops
 
Loss assessment of major horticultural crop
 
Quantification ofsudanese texture awareness on faba beans
 
Quality assessment of peasto
 
Post-harvest losses of fruits and vegetables
 
Studies on proteins ofnew groundnut cultlvrs
 
Banana ripening
 
Cereal supplemented food
 
Studies on Karkadeh seed proteins
 
Solar drying of tomato slices
 
Kellogs energy food
 
Processing quality ofcrushed karkadeh
 
banana ripening
 
Formulation and stability of diabetic jams
 
Production of tomato paste from dehydrated tomatoes
 
Studies onLupin seed proteins
 
Storage ofpotatoes
 
Screening ofno. sorghum varieties fortrad. used
 
Solar driven cold store project
 
Improvement of tradition, methods ofdrying inSudan
 
Poising
 

Kisra Oeve!opment
 
Storage of winter produce vegetable
 
Mango storage
 

Oil seeds storage
 
Microbiological studies ofdairy products produced inkhartoum province
 
Post harvest losses of fruit & vegetables
 
Composite flour products
 

105ARC -- Forestry R'search Station (Soba) 

Browse legumes / evaluation of their nutritive values
 
Study ofexotic flora ,tsoba
 
Viscosity study ofgum arabic
 
good preservation
 

Biomass estimation forenergy
 
Vegetative propagation of some specis of family capparidaceal
 
Nursery management practices
 

Study ofseed characteristic ofSudan trees shrubs
 
Testing some sudanese wond species forusing as spare parts fortext.mach.
 
Wood forenergy
 
Wood forparticleboard
 
Building up forestry res. herbarium at soba
 
Study ofgum producing plants
 

j

V 
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INSTITUTION
 
CODE AND NAME DESCRIPTION OF RESEARCH PROJECTS
 

Study of propagation of forest trees vegetatively
 

Agrosforesty
 
Tree species forbiomass production forenergy
 

Building up offorestry herbarium
 

Treespecies and provenances trials
 
Land reclamation project
 
Mesquito project
 

Vegetative propagation of acacia senegal, using rooting hormones
 
Building up of forestry res. herbarium
 

Wood anatomy ofsudaness spp
 
Evaluation of Eucalyptus wood
 

Effect of qrnwth regulators and rhizobium on seedling ofacacia
 

Mechanical prope;lties ofwood
 

106 ARC -- Gezira Research Stati'n 

Evaluation of newly introduced forages
 
Fusarium wilt of cotton
 

Distribution ofmajor pestsin gezira
 

Susceptibility ofvarious crops topromising herbicides
 
Variety and irriqation expt
 

Disease isn towato
Collin, 

Development of nnn sorthum cultivar
 
Cotton Bacterial
 

Cotton agronomy
 

Effect of insects on cotton root rot
 
Pathogenic wilt incollin
 

Cotton and land preparation and flooding expt
 
Effect ofagrochemical on soil isbiological activity
 
Fertilizer Ext
 
Sorghum smut diseases
 
Wheat genotypes irrigation expt
 

Breeding fordrought I
 

Breeding cotton
 
Weed control inGroundnut
 

Casauvina species seedling growth
 

Brighetting ofcotton stalks I energy source
 

A;nilotica seed testing
 
Residue ofpesticide incotton seeds, folliage and soil 

Herbicide evaluation incotton 
National citrus virus , frebudwood certif. program 

Improvement ofbanana producticn in central Sudan 

Economic evaluation ofon farm and back up research in wheat study 

Powderymildew on some selecteJ vegetables 

Groundnuts fertilizers trial 

Collaborative research support programme iAlabama I ARC) 

Evaluation of impact of differect cropping systems 

Okra seeds storage experiment 

Scarcening ofcotton 
Grain sorghum legume oixturre
 

Aquatic weed control by chemical
 

UNEP/AGFUtID increase of leg. protein through BNF
 

Breeding forinsect and diseas resistance
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INSTITUTION
 
CODE AND NAME DESCRIPTION OF RES:ARCII PROJECTS
 

Eucalyptus species trials
 

Deve!opment of resistant cultivar tostriga
 
Soil salarization
 
Cultivar improvement inwheat
 
Groundnut breeding development
 

Effict ofsowing dates on yields of soybeans
 
Screeing o4 selected tomato
 
Evaluation of insectirides forcontrol ofjassids on eggplant
 
Research onwheat, faba bean, cotton, sorghum
 
Effect ofherbicides on biological activity
 
Sudanese flora assource of useful natural products
 
Striga biology and control
 
Chairman management committ-e pilot farms 
Application of ir'secticides 
Stickiness on cotton lint 
Cotton land preparation flooding expt 
Breeding disease resistance intomato 

Susceptibility ofcotton cultiiar Po leaf virus disease 
Control of termites on nct popper 
Effect of hebicides or,groundout Phirobium association 
Socio economic surveys forsorghum production inSudan 
Application of pesticides 
Groundnuts varietal trial 
Oilseeds project TDFC/0,C 
Prediction of cottong field interms ofvarious inputs 
Characte-ization, multiplication & documentation of horticultural germplasm 
Screening of tomato 
Sudaa grass legume mixturre 

Biological studies on aquatic weeds 
ICARO!'IFAD/NVP on fababean (RNF) 
Improvement of mediu- staple cotton 
Research management
 

E microtheca provenances trials
 
Production modeling forirrigated subiectors
 
Screening of insecticides forcotton pests
 
gosage mentality studies on jassia
 

Insects of groundnuts
 
Radicotracer - aided techniques inpesticide residues
 
On fare verification trial
 

Groundnut cultivars forrainfed and irrigated areas
 
Wheat fertilization expt
 

Screening of okra
 
Evaluation of insecticides forcontrol thrips on onion
 
Training
 

Use of 15N enriched area to study N2 fixation by groundnut
 
Optm growing conditions forsome medicinal ind aromatic phs
 

Dosage mentality studies on american boll.
 
Promotion of bee keeping
 
Faba bean sowing dates expts
 
Hageen dura fertilizer expt
 

Improvement ofpotato production
 

Striga control insorghum
 
Screening of insecticides forcontrol ofcotton pests
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CODE AND NAME DESCRIP[ION OF RESEARCH PROJECIS
 
-------------.................----------------------------------------------------------


Coordination of wheat research in sudan
 
Herbicides persistence
 
Folliar fertilizer
 
Seed dressing trial
 
Nematoloqy iurvey
 
Screening of tomato cultuvar against root knol nematodes
 
Fiology & ecology of the african m2lon ladybird
 
Preeding forcharcoal
 
Screening of pesticides forcommecial use
 
Rheat genotypes irriqatiun expt
 

lapping nautra
 
Micronutrients spray trials on fruit crops
 
Disease survey on wheat
 
Factors affecting groundnuts fild
 
Estimatior, of cumulative residual and direct effect of fertilizers
 
Seed dormancy breaking procedures
 
Varietal adaptation ofsoybean and sunflower ingezira
 
Weeds control ofvegetable crops
 
Other duties
 
Citrus diseases
 
Citrus research
 
Nitrogen uptake and metabolism incultit. crops
 
N assay of BNF by forages
 
A; seyaf growth
 
Foliar diseases of sorghum
 
Breeding forGrain quality
 
Weed control in sorghum
 
Bionomic of the cotton whilefly
 
Wheat phosphorus nutrition
 
Integrated pest control pilot areas inGezira
 
Reevaluation ofGuneid soil forsugarcane production
 

Breeding forgrain yield
 
Potassium status of some Gezira sjils
 
H dura variety and irrigation expt
 
Collection of germ plasm
 
Perennial weed control
 
Improvement of citrus production incentral Sudan
 
Policy analysis of Gezira scheme
 
Allatoxin on groundnut
 
Effect ofmissing irrigation on qrounnut
 
Groundnuts
 
Time series of meteorol, data
 
Chemical analyses of horticultural germplasm
 
Interruption of primary growter of forage legumes
 
Evaluation of herbicides
 
Use of is N to determine NF by groundout
 
A nilatica of A tortilis species trials
 
On farm verification trial
 
Sorghum charcoal rat
 
Purification and evaluation ofhotpepper
 
Nursery improvement program forfruit crops
 
Effect offoliar fertilizers on cotton
 
Mode of action of some hebicides
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CODE AND NAPE DESCRIPTION OF RESEARCH PROJECTS
 

Effects o! treated water on rational crops
 
Soybean yield trial expt
 
Effects of application time on hebicide performance
 
Chairman steering committee forpilot farm
 
Wheat water stress expt
 

Biologica Ecol. investigation on H. armigera
 

Dosage mentality tudips on white fly
 
Cotton pest management
 
Residues ofinsecticides inCottcn products and soil
 
lime of initiation of control heliothis armigra
 
Intro of faba Leans in gezira
 
Potato improvement project
 

Curation of insects
 
Fusarium wilt of cottong
 
Wheat agronomy
 

Tomato resistane to leafcurl virus
 
Sugars and stickiness incotton
 
Diseases ofvegetable crops insudan
 
Other vegetables
 
agrochemicals andcotton wilt
 
Tenancy structurrt, atGezira scheme
 
Herbicide screening invegetables
 

Member ofGezira rehabilitation program
 
Effect of insects on forage crops
 
Crop pests ofpotato
 
Rot resistance 
Soil and Plant testing forcotton ingezira sheme
 
Wheat water stress expt
 

Studies on natural enemies of cotton pests
 
ARC/FAO research fertilzzer Program
 
Verification of improfed wheat production technol, in farmers fields
 
Vegetable crops improvement project
 
Studies on parasites and predators ofmajor crop posts
 
Resistance ofcotton plant whitefly attack
 
Fababean irrigation expt
 

107ARC -- Guneid Resfarch Sub-Station 

Re-evaluation of aunei6 soil potentialities
 
cvaiuation ofsugarcane characteristics for mechanical harveocing
 
Intercropping legumes with s.cone
 
Testing ofsame frigicides for sumut control
 
Detergination of time dr-igv rate and method of application ofheb
 

Screening of hebicides forweed culturre
 
Hilling-up expt.
 
Reclamatiom of sodic soil
 
National fertilizer expt
 
Re evaluation ofguineid so'
 
Nutritional requirement of sugarcane
 
Response ofsugarcane crop to diff. tillage treatments
 
Evaluation ofdisease resistance of sugarrane varieties
 
Disease surveys
 
Development ofsugarcane crop logsystem inSudan
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INSTITUTION
 
CODE AND NAME DESCRIPTION OF RESEARCH PROJECIS
 

Estimation of water use by sugarcane
 
methods of planting
 

Introduction ofdisease resistant varieties
 
National variety trials
 

108 ARC -- Research Stationfludeiba 


Control and post harvest losses due to insects in legumes and dates
 
Vegetable seed production
 

lomato breeding # potato
 
Effect ofNP fertilizer onpulses ofwheat
 

Control offaba bean pests
 
Onion breeding
 
Effect different water duties and interval on plant yield
 
Ecological studies on pests of legumes
 
Medicinal and aramatic plants
 

Promotion of lentils production inNile province
 
Agronomy of vegetable crops mainly tomatoes onions potatoes
 
Ecological studies on wheat aphids
 

Peas and green beans breeding
 

Wheat breeding chickpea and lentil breeding
 
Agronomic cultural practices on chick pea, dry beans, lentils faba beans
 

Ecological studies on fruittrees
 

109 ARC -- Kadogli Research Station 

Phosphorous supplementation forlactating cows
 

Transhumant calve suckling regimes
 

Forage legume production
 

Study ofcommunal work group
 
Husbandry managementpractices of livestock
 
Poisonus pasture plants
 
Financial ability of traditional farmers to purchase fertilizers
 
Annual reserach agronomy program Kadugli Research station
 

Sillage making and feeding
 
Milk production J marketing among transhumants
 

Control breeding program forsedentary cattle at nuba mountains
 
Transhumant milK production and marketing decisions inSouth Kardofan
 
Follow-up of on farm trials
 

Suckling behaviour and calf rearing and weaning practices
 
Nafir labour insouth kordoian
 

Control breeding program fortranshumant 'Paggara' sheep
 

On-farm verification agronmy trials with global 2000 inc.kadugli station
 

Diagnostic surveys
 
Diet selection by cattle
 
Productivity and fitness of kanana, butana cattle
 
Annual research agronomy programs forHuba mountain development project
 

Distribution of improved sorghum & its adoption rate in south kardofan
 

Up grading of sedentary sudanese desert goats using sudanese nubian
 

110 ARC - Kassala Research Station
 

Water spreading of seasonal streams
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CODE AND NAME DESCRIP1ION OF RESEARCH PROJECIS
 

Introducing veget. crops inGash Delta
 

Improving veget. production in Tokar Delta
 

illIRC -- Matug Research Station
 

Minimum tillage ' weed control methods fordiffer. crops under rain irrigat
 
Mechanical sowing methods and seedrates fordifferent crops
 

Mechanical picking & stripping ofcotton under rainfed conditions
 
Investigations in labour & machinery requirements forgegira schemes
 
Effect oftillaqe systems implement. types on crops yield
 

Mechanical harvesting ofsorghum
 

112 ARC -- New Halfa Research Station 

On fare trials on rational field crops
 
Project related to integrated pest control
 
Wheat stem disease
 

Citrus variety trials
 

ICARDA nile valley project on faba beans
 
Data pla variety trials
 
Vegetable diseases
 

Collecting informations from previous datas
 
Diseases of fruit trees innew halifa
 

Wheat improvement
 
Research on various aspects of integrated pest control
 
Chemical weed control ingroundnut
 
Potato variety trials
 
OPEC;ICARDA fund forwheat
 
Chemical Weed Control inCotton
 

Improvement of banana production
 
On farm trial on field crops
 
General survey of all crops and weeds
 
Food legumes practices and studies
 

Wheat diseases: survey
 
Research on groundnuts cotton sorghum
 

On farm rcsearch and extension
 
Grape variety trials
 
Weed competition inwheat
 

113 ARC -- Obeid Research Stition 

Use of organic inorganic soil amendements to improve the phys soil condit.
 
Soil t water management
 
Factors affecting spatial variability and millet growth insandy soils
 

Breedinq ofRoselle Kerkadi
 
Water harvesting techniques
 

Gum production from coppice regeneration ofA-Senegal
 

Effect of seed bed and irrigation interval on oi.ion
 
Breeding of pearl millet
 

Intercropping
 
Growth charact. and survival rates of acacia senegal
 
Planting millet genotypes foridentification varieties resistant to borers
 
Plant spacing trials on tomato sweet pepper and eggplant
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CODE AND NAME DESCRIPTION OF RESEARCH PROJECTS
 

Improvement of native pasture through ammoniation
 

Phenology and natural regeneration of acacia senegal
 
Effect of mecha. range improvt, tech. innorth kornofan
 
Wind erosion control
 
Spacing and population density studies
 
Breeding ofmiscellaneous crops
 
Drought tolerance oicrops
 
Intercropping ofA-Senegal with kocat var. of sorghum, millet groundn.sesam
 
Breeding ofsorghum
 
Crop sequence
 
Gard. soil reclamation
 
Water use efficiency of crops inwesten Suan
 
Sheep husbandry andnutrition
 
Variety trials (tomato, sweet pepper, eggplant, onion, okra, peas, beans,
 
Ranqe breedinq and plant intro and evaluation
 
Collaborater inon-farm trials 
Transfer of technology and on-farm res. 
Coordinator of the sedentary system (field crops) reserach 
Effect ofcuftivar HP ertzli:-tion on nitritior, & yield ofoillet sorthum 
Groundnu: improvement program 
NP fertili:er trials on tomato sweet pepper and eggplant 
Priminary study of the cheIcal k physical of the main soil types ofYordof 
Effect of time of tapping intensity or)amount of qumproduced by A-senegal 
Acacia senegal provenince resrarch
 

Supplementation of dry period feedinq by legume resiuies 
Effect of intra rtn spacinq aid firm yard manurc on watermelon production 
methods, tie andrate of feriltizer appliz, 
Agro forestry 

114ARC -- Rahad Research Station 

Economic thresholds incotton
 
Tomato improvement program
 

Tillage on cotton & groundnuts
 
Design of staili raker
 
Determinatinn ofeconomic threshold ofwhite fly on cotton
 

Evaluatior of two dosage rates of drawin against insect pests on cotton
 
Nonety trial
 
Plant population and growth system
 

Herbicide screening
 
Cotton water relation
 

Fo,'
ge and Maize
 
Mechanical cotton picking
 

flerbicide screening
 
;ffect ofplant density onwhite fly population
 
Onion and garlic improvement
 
Efficac ofsome currently used chemicals against cotton pest
 
Harvesting ofgroundnuts
 
Econcmic thresholds G/N ! cotton
 
Abundance & distribution or insect pests ontwo varieties of cotton.
 

Faba bean improieaent
 
Cotton fertilization
 

Design ofhand planter
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CODE AND NAME DESCRIPTION OF RESEARCH PROJECIS
 

Weed competition incotton
 

Oil crops
 
Watermeloen improvement
 

Biological studies on cotton
 
Mechanization of faba beans
 

115 ARC -- Sennar Research Station 

Production of cacurbit crops
 
Sorghum variety &population evaluation
 
Purification and improvement ofhot pepper
 
Studies on the life cycle of lirimyza tufolii bury
 
Breeding forresistance topowdering mildew intomatoes
 
Groundnuts cultivar evaluation under irrigated conditions
 
Cotton wter management
 
Fuwpki-,s purification and improvement
 
Introduction of new cash crops 
into the heavy clays eg.chickpea,cowpea,etc
 
Effects of arhids and powdery mildew on olga yield
 
Introduction of faba beans !nto the heavy clans ofcentral 
Sudan
 
Effects of seed dressiny on flea beatle incidence on kerhad
 
Towato improvement program
 
Improvement ofspices medicinal arid
aromatic crops
 
Studies on the ecology f Lirimy~a trifo luon broad bean
 
Economic importance of aphids on winter soun watermelon
 
The econoqic importance ofLirimyza trifolu on broad bean
 
Breeding forresistance to tomato leaf virus disease
 
Cotton variety andnitrogen studies
 
Production ofbulb crops onion and garlic
 

116 ARC -- Shaubat Pesearch Station 

Evaluation of -ejetable insecticides in the fields
 
Insects andDiseases of Potatoes
 
Weed control in tomatoes
 
Studies on chemical weed control in potatoes
 
Problems dealing with production tomato, onion, potatoes, peas, & beans
 
Research coordinator, do not conduct research hisself
 
National Potato Virieti Trial
 
Seedling tubers 'potatoes)
 
Weed control
intinions
 
Evaluation of netm forthe control of vegetable pests
 
Lentils
 
Biology, Ecology and control of stronge pests. 
 Loss assessient
 
Cultural Aspects of Potztoes
 
Control of Orobanch (parasitic weed) on Vejetables
 
Sweet pcpper powlery mildew
 
Control ofstrqj (parasitic weed) on Sorghum
 
Integrated control ofpotato pests
 
Weed control in Faba boan,
 
Chicbpea Production Asprcts
 

11?ARC - hendi Research Station
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CODE AND NAME DESCRIPTION OF RESEARCH PROJECTS
 

OPEC ICARDA Project on wheat improvement
 
IDRC food legume improvement program
 
AGRIC Res. corp program
 
Vegetable improvement by selection and hybridation
 
Variety testing and ipprovemest of chickpea and beans
 
Nile valley project onfaba bean
 
Variety evaluation ofvarious vegetable crops
 

119 ARC -- Wildlife Research Center (Khar~oum) 

Fine ecology inONP
 
Potanical composition changes inDNP
 
Classification of plants of dinder and other wildlife areas
 
Fire studies
 
ffabitat
study indinder
 
Survey of wildlife areas inSudan
 
Forage improvement
 
Population study indinder
 
Meat production inHildilfe
 
Parasite 'urvey inwildlife
 
Dinder national park assessment I promotion
 
Study ofwildlife managemect
 
Study of wildlife values inthe Sudan
 
Weed control
 

201APVR -- ElHuda Animal Products 

Studies on product. parameters indesert sheep under irrigation environment
 

202 APYR -- Sob, Veterinary Research Laboratory 

Study ofeffect ; irradiation of some Mycophasmail strains & trials
 
Pox viruses
 
theileriasis insheep
 
Study of fungal microflora of animal dropping and soil
 
Control ofFrucellosis
 
Studies on the pathophysinloqy & immunology of S.boris infection
 
Effect ofalkali plus urea phosphates
 
Clinico-physiological studies on molasses as substitute forgrains
 
Physio chemical studies on blood & serum of livestock
 

Effect ofIt.blood on developmental biology of mosquito aedes egypt
 
Studies on Toxic Plants
 
Metabolic profile test as a tool fordiagnosing production diseases
 
African horse sickne~s
 
Supervising two MSctheses
 
Pneumonias n domestic ruminants
 
Intro & trials toproduce porncella abortus st.19vaccine
 
Dermatomyosis inanimals
 
Problem ofaspergillosis inlivestock inSudan
 
Sheep goat pox
 

Chief editor of the N.C.R.
 
Local production of anthrex vaccine
 
Investigation on arboviruses
 



INSTITUTION 
CODE AND NAME DESCRIPTION OF RESEARCH PROJECTS 
-------------. ....... .......-------------------------------------------------------------

Skin diseases ofdomestic animals 
Clinico physiological studies onmolasses 
Mosquito ecology 
Control of Theilerosis 
Migration ofnormal and irradiated S.bovin lawal inmice 
Metabolic profile test fordiagnosing production diseases 
Upgrade ofP.auttocida vaccine 
Control of bovine Mastitis 
Introduction of dost chaeveow toxoid to immunize animals 
Mineral status inpasture 
Evaluation of insecticides in tick control 
Study of dermatomycotic Infection indiff. animal species 
Studies on Mycobacteria 
Minerals & trace elements survey 
Toxicity ofplants & insecticide, indoiestic animals in Sudan 
Tabanide distribution 
EdittorSudan Journal of veterinary research
 
Rinder pest vaccine
 
Aspegll1sis Inasi1al oultry
 

Dog parasites
 
Rinderpest RP ikedice control
 
Soiter incamel
 
Camel nutrit in disease,,
 
Camel Disease
 

203 APVR -- Strukaba Animal Products 

Evaluation ofgrass and legume production and digestib. under irrg. condit.
 
Feeding andmanagement syst. of dairy cows
 
Comparison of three systems ofreaning dairy h.
 
Early weain of indigenous calves
 
Species evaluation grasses and legumes
 
Types ofanimal inPiralat area
 
MSc on forade agronomy
 

204 APVR -- Um Penien Animal froducts Research 

Acclamitization of 2 imported legume fodders
 
Application ofanimal manure asa fertilizer to grass fodders
 

301NRC -- ocida!Economic und Research Council
 

Relipef
andrehabilitation inSudan
 
Folitical economy of lamina
 
Meat murketing
 
Impact ofreturning migration on ec.
 
Channels of distribution of important consumer goods and prices in Khartoun
 
Economic crisis inSodan
 
Inflation and money upnly inSudan
 
Foreign debt management and balance of payment policies
 
Manpower renuirements 
Channels of distribution of some main consuwer products inIhartoum 
Privilization andchance inthe public sector 



INSTITUTION
 
CODE AND NAE DESCRIPTION OF RESEARCII 
['OJECIS
 

Capital accumulation
 

Regional and rural development
 

302 NRC -- Agricultural Peoearch Council
 

Biological conrol of date paia scale insects 

Survey of natural Lnomles of soe important aphid pests 

Pests 4 diseases of qua ardbic trees 

Biological control of water 

Pesticides ipSudai
 

Animl Fasciolaiss
 

Animal schistoaomiasis
 

401 PI-- Abu tfaraz
 

Descriptive studf of rainfed farming and farmers in estern gezira community
 

Use of gruwtii regulators with summer tomatoes
 

Varietal hardiness of Okra to low temperature
 

Mixes fornursery plants
 

Seed health testing
 

402 PI -- Abu Naagu 

Response of hivatto N P fert:lijers under Abu Naama conditions
 

testing Abo Nuama soils for P
 

Cutting intervals of lubia
 

Pesearch
 

Variety trial onion 4 toatu
 

Senior lecturer
 

Nutritive value of foraqes
 

Fertilizer application of different vegetable crops
 

Cultural practices cucurbits
 

Naturalization of berdi and hammarya
 

f03 PI -- Voko 

Cheese
 

Frr ented millk
 

Use of (oziyaes 
in diagnosis
 

Milk hygiene
 

Study of sudanese toxic plants
 

404 PI -- Shambat 

Improving uality incattle
 

Intercropping Project
 

Control of ;oil insect Itermitsl
 

Mango flowering & fruit
 

True potato seed trials
 

Survey of seed borne diseases in Sudan
 

Salt problems in sha4bat
 

Biomass of Pionneer Grass from Ist,2nd, 3rd ratooms
 

Bioessay of insecticides on stored grain pests fcowpea beetle)
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Vegetable production
 
Improving production ef iciency indairy cows
 

405 PI -- Soba 

Desertification - minimizing negative efiLcts atit
 
Evaluation on iunt tree
 

501UNI-- Department ofAgricultural Engineering 

Measurements of soilforce acting on soil 
engaging implePnts 
Research forthe degree ofuSc in Pgriculturre Eng. 
Computer simulation ofaeration process 
Drow or power & field consuption of variois tillage implement 
Evaluatio of Sugar Cane plants 
Field loss evaluation of a combin. harvsting inrice crop 
Increasing the efficiency of tillage
 
Improving the ridger performance insplit ridging operation
 
Operations forcertain crops inSudan
 

502 UNI -- Faculty of Agriculture 

Effeck of insect brers on acacia spp
 
Mechanical harvest of sesame 
Heat transfer in stored sorlhum
 
Investigation ofpotato diseases
 
Breeding sorthum forwater stress tolerance
 
Postharvest handl ingof mangoes 
Viruses of Vicia faba 
RespensE ofsugarcane to NFtand micronutrients 
Growtn ofproduction of sorghum under water stress
 
Combine losses of groundnuts
 
T,ained ianpower needs forforestry development
 
Development & control strategy ofheliothes on food crops
 
Pu!ping some exotic & fast growing sudanes species
 
Cyanide levels & b-amylase insudanese beverages
 
Photooeriodic response of sesame
 
Fertilizatina ofsugar cane
 
P-search reports and pamphlets
 
Virus diseaues of vegetable
 
Strengthening ofAOgric
research
 
Essential oils ofqed:cinal plants
 
Effect of nifferent environment & treatment on guar inSudan
 
Sudan unep legume project
 
Studies on flowering of mango
 
lIprovement of the post harvest handling storage & ripening fruits & veget.
 
Conference paper
 
Administration inSudan
 
Tannins ingrasses
 
Complex utilization ofsudanese guar trials
 
Icarda nile valley project
 
Stability & characteristics of anthocyanins inroselle (Karkadeli)
 
Propagation problems
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Germ plasm collecting forsorghum & sesat
 

Post harvest grain loss assessment & reduction
 

Sporables irrigation for off season prod. of Toual]c
 

Impact of intensive use of Agri. machinery on soil productivity
 

Plant parasitic mates
 

Seed Pathology
 

Economics of crop prod. in N proving
 

Water pollution
 

American Bollworm project
 

Weed control in general PhD topic
 

Variety selection in sugarcane
 

Utilization of cutting method to propagate ornamental plants
 

Agric cooperative in Sudan
 

Anatomy of Sudan forest service
 

Biomass of icportant op i Luda.
 

Effects of stages of deoitloprent of mngn ceedson germ:nation 

Growth and production of soo ntro uced oasturre spy 

Dairy microbioloy 

Evaluation of APS experiment credit for small lafrers 

Desponsp of forage legumes and gaoses to fertili:atinn & plant population 

Citrus gummosis in the Sudan
 

Costing forestry operitions
 

lools for management of Sudan atural forests
 

Effects of fertilizer materials on & ield of
fruit quilit,-, vanana olant 

Drinking water in the united arab ecirates (fluorides L bromides) 

Deriving 2 papers from the FhD 9hovis 

Estimation marketing costs of margin5 

Impact of continuous dealuacion on crop 

Ethynol from molaoes 

Hatiinal bnereepinfproject 

Weed control in lucerne 

Virus dineases of lnmes 

Mas3 transfer in ctored 5orthum 

Control of whqlteily 

Breeding sesame forwater stress tolerance 

Improvezent of fruit production 

Viruses of wheat 

Studies on the storage of groundnut seed 

Reclamation of saline-sodic soils 

Food chemistry 

Journal articles 

Modelling of gezira and rahaO schemes 

Agricultural credit in Sudan 

Studies on effects of tillaqe oa crop yields 

Study of OYVD and its effect on onion production in the Sudan 

Alilatoxin level in sudanese food and feedstuffa 

Etfect of different drying methods on rice quality 

Seed pathology of wheat and sorghum 

Improvement of citruo production 

Cholesterol content of sudanese foods 

Research in Ama of food and nutrition
 

Construction of a yield table to the tree species eucalyptus
 

Effect of browning enzymes on keeping qualities of processed foods
 



Page 17
 

INSIlUTION
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Polyphenoloxidases in x-potatoes & sweet potatoes
 
Stored products pest control
 
Evaluation of nursery stocks
 
Fertilization of vegetable crops
 
Natural and solar energy drying of groundnuts
 
Pereoxidases in x-potatoes and sweet potatoes
 
Grass croppers research
 
Evaluation of house plants
 
breeding high yielding sesame
 
Grain storage research
 
Forage crop harvesting
 
Resistance of post harvest cereals to stose product insects
 
Effect of irrigation frequency and water 
......inproduction of.....
 
Study on pump irrigation in khartoum province
 
I.K.P.North Carolina
 
Performance ofvenz. sorghum intrants inSudan
 
Effects of decortication of mango seeds on germination and polyembryony
 
Pulping potentialities of leudaena and conocarpus
 
National grain legume project
 
Response of chickpea to inoculations of lerti.
 
Breeding Sniga Pn-ist sorghum cultivars
 
Community forestry development
 
Seed research
 
Essential oils of fruits
 
Quality aspects of food crops
 
Annual ruports
 
Small farmer agric. credit
 
medicinal and aromatic plants
 
Complex utilij. ofgiomase: from latex-bearing species
 
Date palm scale project
 
Mineral nutrition ofbanana plants
 
Effect of chem.&phys.wood properties t charcoal cn guality & yield
 
Effects ofx-ray ivrad on sorghum
 
Evaluation of surface irrigation practice inSudan
 
Plant parasitic nematodes
 
Vegetative prr agation ofguava plant
 
Nutritional p'4blems of cotton inGezira
 
Biology ecology of some important field crop pests
 
Yield determination of plantations
 
Volume table forEucalyptus sp
 
Water requirements of selected crops
 
Production of mudaffara cheese from different sources of milk
 
Use of Plant hormones inpropagation
 
Pit vizwarehouses storage of cereal grains
 
Herbicid application methods
 

503 UNI -- Faculty of 'Veterinar Science 

Study of fascioliasis -nseep
 
Clostridum sordellii
 
Age & maturity ofreproductive efficiency incross male & female calves
 
Ca .......
tetabolism incamels
 
Brucellosis ofwildlife
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CODE AND NAME DESCRIPTION OF RESEARCII PROJECTS
 

Structure of the casctid $i11s of the goat
 

Fluke immunity
 

Cleutridia of Came]
 

Sheep pao
 

Reproduction inisale camel
 

Post partuk Reproductive efficiency
 

Study of the poll gland of camel
 

Ultrasructure of casetid skins & body of the camel
 

Use of antistress drugs in animal
 

Alhali treated agric. byproducts 

Effect of season t qondotrophin releasing hormone on pubrty in sheeps/guats 

Effect of season & sonadotrofins on testis function in camels 

Thepro.....
 

Cattle improvement
 

Salivary glands in the cimel
 

Minerals im ....... livestock pasture/soil & effect toxic plants to ruminan
 

Semen freezability & thawabily ia FI & F2 male calves of reprod. efficienct
 

Bovine brucellosis
 

Blue tongue
 

Studies on gumboro
 

Endocrine physiolly
 

Water metabolism
 

Medicinal plants
 

Field study on biological control of schisto somiasis
 

Trace elements deficiency
 

Camel ecology
 

Study of endocrine glands of camel
 

Ultrastructure of camel intestines
 

Research forM.V.sc.
 

Scuistosomiasis control
 

Johne's dis.ase diagnosis
 

lumunohistuchemintry of the camel intestine
 

Sheep Abscess syndrose
 

Damage and repair of crIls
 

Studies on nahcs
 

Antibiotics
 

lhermoregulation in magmnls
 

Camel Metobolism of Drugs
 

Nutritional physiologf
 

Reproduction in other animals & endogioology
 

Onchocerciasis using Nile rIts as human models
 

Lamb mortality iq sheep farns
 

Lipid metabolism in casels
 

Progrm with A.I.new systee
 

Skin glands in the camel
 

Salmonellosis in Sudan
 

Peptide horeones in the digestive tract of the camel
 

Gastro intestinal nematodes of ruminants in the Sudan
 

Survey on jastro intestinal parasite of camels in Sudan 

Ioxoplasmosis 

Bacteriology of processed food 

Ruminants physiology of digestion 

Ecology of fresh water snails 
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CODE AND NAME DESCRIPTION OF RESEARCH PROJECTS
 

Studies on effect of meianom & Squmus ce carcinom ingoats
 
Bacterial vaccines forpoultry
 
Meat hygiene and microbiology
 
Diseases affecting the quality of the
 
Post partum interine infection way oftreatment
 
Epidemiology of animal boncellosis
 
Effect on stress on testis function indonkeys
 
Bee Honey Medicinal Uses
 
Drug metabolism in the animal inSudan
 
Reproduction incamels
 
Effect of amstities on the quality ofmilk
 
Environmental physiology
 

Camel reproduztion
 

504 )NI-- Inscitute of Animal Pioduction
 

Influence of level of supplementation on dairy cow
 
Effect of treatments on nutritive value ofagro byproducts
 
Growth performing oriders
 
Proteins to process meat
 
Influence ofseason on milk progresterone
 
Study of camel sausag s
 
Comparative study on prtiuction and reproduction traits of local goats
 
La. production
 
Effect ofchemical and physical dreadment on feeding value of sugar cane
 
Detormination of feeding value of sorthum griin varieties
 
Study of blending vegetable
 
Effect of level of nut. on pituitary function
 
Utilization of agro-industrial by-products
 
Effect of season physiological statu on milk yield
 
Agricultural by-product project
 
Characteristics of sheep
 
Evaluation of camel meat
 

505 UNI-- University of Gezira 

Blossom k rot of watermelon at th heavy clay soils of C,ezira
 
Assessment of tenancy size and economic performance study in Sudan
 
Digestibility of alk~li-beated groundnut
 
NPK fertilizers on tomato
 
Ecology & biology of bIlh 
haris sp.
 
Potato growth & yield
 
Wheat production inGezira area
 
Vegetation of water courses inSahara
 
Dairy production systems
 
natural products as pesticides
 
Nutritive value oi so)beans
 
Tomato diseases
 
Protein requirements of chicks
 
Grwoth & development of eucalyptus
 

Summer tomato production
 
Physiology ofproduction of fruit tree crops
 
Sugarcan yield t quality major advisor inresponse of agronommic practices
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INSTITUTION
 
CODE AND NAME DESCRIPTION OF RESEARCH PROJECTS
 

Powdery mildews on tomato 
Post-graduate (MS & PhD) 
Diseases ofoff-season tomato 
Studies ungermination & emergence problem ofsweet pepper seeds 

Sugar can diseases 
Seed rate 
Inoculation of phasoleas 
Blossom & rot inwiterielons 
Wheat seed storage as affected by chemical dressings 
Studies on spliting & early bolting char. some sudanese onion cultiv. 
Nutritive value of sorghum by prod. 
Studies onthe survival & race di(ferentiation of X.malvacearm 

Introduction of ,ojoba into the irrigated schemes (Gezira, Rahad) 
Physical charact, of local eggs
 

Nutritive value f exogeneous grasses
 
Screening ofpest'cides
 
Milk production s, tem of the Gezira farmers
 
Economic & social dvelopment strategy forcentral region Sudan
 
Tracta repair maintenance
 
S. status in Rahad & response toS fert.
 
Appraisal of agricult. production relations under joint indiv. account syst
 

Tillage systems forRahad scheme
 
Production systems for groundnuts
 
Inoculation & fertilization of soybean
 
Resistance of insects to insecticide
 
Evaluation ofproductive characteristics ofSudan breeds ofsheep
 
Vegetable production seed production
 

Heatstress indairy cattle
 
Water manarement program
 
Wilt & rot diseases of fababeans
 
Alternative methods forthe control ofcotton white fly
 

Investigations into blossom & rot of cucurbits
 
Effect ofseed rate on wheat products
 
Sorthum pathology
 

Utilization of poultry by-products
 
Biosass production by mosouios
 
Effect of NPK on onion seed production
 
laprovement of food legumes with special emphasis on drought resistance
 
Iniluence ofNitrogen fertilizution on sesame growth yield & seed quality
 

Insecticide residues
 
Studies onsugarcane smut
 
Evaluation of imported potato cultivars under nezira condition
 
Pesticides storage & formulation
 
Weeds & weed control
 

Energy resource incentral region
 



SUDAN AIMS Human Resources Inventory
 

Table 5:List of Desired Training by Institute
 

01/30/B8
 
Page I
 

INSTITUTION
 
CODE AND NAME DESIRED TRAINING
 

101ARC -- Abu Naamu Research Station 

- Use of mutation iniaproving certain qualities insorthum 
Striga resistance inotivailale inSudan) 

- PhD training (long tc-mt
 

Short duration comrses in agronomy and related disciplines (eq striga
 
control, cropping system, soilmoisture, conservation, etc.)
 
Dry land farming
 

- Research maragement and work experience inother countries 
- Long term training toget more knowledge about career (not available 
Sudan) 

- Master inagricultural extension and socio economics (long term not 

availa ble inSudan) 
Short courses incomnunications and audiovisuel 

- ong term training on mutation breeding tech. 
Short term training visits orcourses indiff. coutries sesame developing 
projects. 

- P.Nfd.
(long term not available in Sudan) 

- i rtility management of vertisols of central clay plaines Sudan (long 

term not available in Sudan) 
Advanced methodology of research on Nitrogen management t transformations 
invertisols formax efficiency (long term not aviilable inSudan 

- Systematic identification of pathogenic diseases ofdifferent tropical 

crops, vegetables & fruit trees. (short term) 
Utilization of Sudan organic waste for biocontrol of seed & soilborne 

diseases (long term) 
Biological control of aerial diseases (long term) 

- Traiing indetermination ofresidues inplants an!soil using HPLC, GLC 

and hother instruments (Not available inSudan) 

102ARC -- Fisheries Research Station (Port Sudan) 

- PhD degree inaquaculture economics
 
- Using of coastal oceanography equipments
 

Computer programminh
 

- Visits tooyster culturre abroad 
Computer programming 
Use of equipment formeasurement of oceanography paramet. 

- PhD inshrimp biology, harming, techniques
 

103 ARC -- Fisheries Research Station (Shiqara) 

- PhD degree inproductivity 
Short term orientation visits to various countries where capture fist.ery 
& aquaculture practices are advanced 
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ITILTUT ION
 
CUDE AND NAME DESIRED TRAINING
 

- Short term training on techniques used ,o measure & evaluate pollutants 
inmarine and fresh mater ecosystems (this type of training isnot 
available inthe country) 

- Computer cfence & system analysis
 
Radioisotopes uses in tracing fish physiology t 2cology
 
Genetics, forchromoiand mapping forphylogeny of fishes
 

- PhD degree in th field of ecology chemotaxation of fishes (not available 
inSudan) 

- Short-term orientation visits to advanced countires inagriculture. 

104ARC -- Food Processing Reqearch Center 

--Project evaluation ineconomic development (long term International Bank
 
Washington 

- Short courses in field ofoils and fats and fatty foods 
- On theoretical & oractical aspects offood drying (egsolar drying) 
On packing requirements fordry foods
 

- Training inprocessino and technology of fat and oils 
- Molecular biology (shurt training not available inSudan) 
- Short term training in field of leadership in food systems 

New and update research planning and analysis
 
- On programming forsmall scale industries short term (not available
 

Sudan) On stability of natural beverages (not available inSudAn)
 
On types ofquality of packaging materials (not available inSudan)
 

- Attend conferences and seminar 
- Short term courses and visits to international laboratories 

(not available inSudan) 
- Carbonated beverages
 
Texture ofprocessed foods
 
Baby foods
 
guick cooking beans
 

- Laboratory analytical & rheological equipment maintenance & uses in 
cerealsComputer data analysis inproject development 

- Short term course ingos chromatography LC 

- Infactories producing fodder yeast, bakker yeast, bin-ethanol, biogas 
- Infood irradiation 
- PhD innutrition 
- Research management (short term, not available inSudan) 
- Inthe field of cold storage of fruits and vegetables. Visit to huge 

cold storage (notaiaslable inSudan) 
- Toattend conferences and courses in advanced technology 
- On using some new equipment and techniques inmicrobiology (short term, 
inadvanced countries) 

105 ARC -- Forestry Research Station (Soba) 

- On systematic forest botany and hebarium techniques 
- PhD degree vegetative propagation of acacia senegal via tissue culture 

(long term training not available in Sudan) 
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CODE AND NAME DESIRED TRAINING
 

- On plant parts and tissue culturre inpropagation offorest trees (long
 

term training - PhD degree)
 
Short term training (short courses not available inSudan) 

- Social forestry as an important technique inforest research. 

- Inresearch planning and management 

- Silviculturr and management tree species Ilong term) 
Nursery techniques and management practices short term training
 

- Inthe field of Animal nutrition (long term)
 
- For tree improvement programs needs training inbreeding methods and
 

tissueculture techniques (labcratory training) of short-term (not
 
available in Sudan)
 
PhD degree intree physiology orgenetics and breeding 

- Wood anatomy andmaking sections chemical analysis of wood & gums resin 
curITraining not available inSudan) 

- On germination treatments, seed characteristics - handling - storage 
PhD degree 
Short coursesg 

106 ARC -- Gezira Research Station 

- MSc andPhD degrees
 
- On research administration and systems of coordination of res. programs
 
- InManagement of agricultural research
 
- dentification ofbacter ialplant pethogens using serologial terhniques
 

- Long term training 
- On isolation, purification characterization techniques innatural 
products chemistry 

- Short visits toinstitutions working on soil borne diseases and fusarium 

wilt ofcotton
 

- PhD degree long term)
 
- Intaxonomy ofchrysopidae and coniopterygidae
 

. . . chalcidoidea
 
* ' Staphylinidae and coccinellidae 

- MSc / Phd inagronomy and physiology of legumes 
- On organization of variety testing programs and varieting release 
procdures atnational level
 

- Dosage - montality studipetesting techniques of insects
 
- On breeding techniques fordrought
 

On methods of assesument of grain quality
 
Visits tointernational and national programs inother countries
 

- Short term visits toresearch station in field of insect and disease
 

resistance
 

- Inbiological control of insect pests for short term duration
 
- On planning. programming and evaluation
 
Biological nitroqen fixation activities in soils and plants
 
Application tofarming systems
 

- PhD training silviculturre
 

- Long training inplant virology
 

- Inresearch management
 
Transfer of improved production technology to farmers fields
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CODE AND NAME DESIRED IRAINING
 

- Data processing and computer programming forgeographical soil 
information
 

- PhD degree
 

- Long term training inagric engineering
 
- Biological studies on aquatic weeds
 

Techniques of aquatic need control tmechanical bilogical and chemical)
 
Studies on residual effects ofhebicides on water sediments
 
Effects of treated oater on rotaticoal crops
 

- Short visit to research institutes anduniversities
 
- MSc and PhD
 
- Computer programmilnq and orcirutat cn toresear ch problems (resource
 

allocation physical hupan material
 
Management of irrigation water, fe:t:ltzers insecticides
 

- MSc I PhD degree
 
- ishurt term training) in fungi1! 0 ification
 
- Short training course on physioloy and potato proluction
 
- MSc / PhD degree
 
- MSc I PhD degree inplant patholcy
 
- Evaluation of the nenly introducrd forage germplasm
 
- Short term visits tusimilarly ,nterested res. institutes
 

- Long term training inagric engiieering work 
- Short term training inresearch eanagement 

- Long term training on pesticide residue analysis f-rsure effective 
contribution inresearch program 

- MsC - PhD degree iiSoilchemistry and plant nutrition (long term) 
- PhD degree 

- MSc orPhD degree 
- Short term training on modern ralytical techniques inpesticide studies 
- Research administration 

- MSc / PhD degree 
- On nitrogen uptake and metabolit.e inhigher plants 

Effect of agro chemicals innormal process of nitrogen metabolism 
- Long course on pesticide residuses 
- MSc or PhD on Field Water management I crop water relations 
- On General fibre technology 
- Short visit inresearch cenres and universities 
- MSc / PhD stress physiology of crops under dry condition 
- Tracing element eg ISN isotopes 

Pesticides degradation by microorganismes 
Mycorrhial association techniques 

- Long term training inagric. engineering
 
- PhD degree (long term, not available inSudan)
 
- Research management training (short term)
 
-Short training courses ininternational centers
 

Scientific conferences 
Joint projects with concerned res. stations & universities 

- MSc/PhO degree inagronomy & physolcgy of field crops 

- On research management nd adainistration (short term)
 
- Way on of irriadiatio' on male sterility
!.,e 
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CODE AHD NAME DESIRED IRAINING
 

- Intropical and subtropical fruit culture 
Practical training inestablishing and handling citrus virus 
Short training inmicronutrients 

- On plant growth models using computer programs
 
- Computer programming
 
- On new technology inpest management using biological tools ofresistant
 

varieties (long term training, not available inSudan)
 

107AW.C--6uneid Reseaich Sub-Station
 

- Long ter& training on recent agro-techniques 
- traning insugarcane research 
- Inrecent techniques of fertilizer use and plant nutrient analysis 
- Visit sugar cane breeding stations for latest means ofresearch 

administration and scientific developments incane
 
- PhD degree in mechanization 

108ARC -- Hudeiba Research Station 

- PhD degree
 

Training ingenetic eng, techn.
 

Training in tissues culturre breeding techn.
 
- InPotato production and storage 
Intechn. of vegetable seed production 

In lentils processing and production 
(not available inSudan) 

- On stress physiology. 
Short courses orvisits toinstitutions 

- Insterile male release techniques &use ofradioisotopes to control 
pests (short term training) 
On identification and manipulation ofpests of date palms (short term) 

- Water manageaent (short training not available in Sudan) 

107 ARC -- ;adugli Research Station 

- Short training inplant physiology 
- PhD degre (long term training notavailable in Sudan) 

Short term training on how to use microcomputers 
- PhD inanimal sciences.
 

- Long term training PhD degree
 
- PhD degree (long term)
 

- PhD (long term training inSudan)
 
Agr. course infarmirg system
 

- Long term training tottards a PhD lavailable in the country but cross 
cultural experience is of utmost importance), need to have training 
abroad. 

110 ARC -- Kassala Research Station 

- Irrigation technioues of water conservation incrop production
 
Greenhouse oegetable production
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CODE AND NAME DESIRED TRAINING
 

IIIARC -- Matug Research Station 

- PhD degree inmechanization
 

112ARC -- New Haifa Research Station 

- Short training course on plant propegation techniques, water soil
 

anilysis
 
- Short course on groundnut production technology
 

Short course on cotton production and managemet
 
Short course inwheat production
 

Short course inproduction of faba beans
 
Short course inproduction of sorghum
 

- nori tri!nl1 cuurse on herbicide residu2 analysis (not available in 
Sudan)
 

- Short term training inbiological control ofwildlife
 

- Short term training and visits to research centers on techn. methods and
 

equipments inplant disease research
 
- Visits with international research centers
 

113 ARC -- Obeid Research Station 

- Ph 0 degree
 

Visit to ICRISAT groundnut program
 

- PhD degree
 

- Drought tolerance and breeding fordrought tolerance (short term not
 
available inSudan)
 

- PhD degree (long term)
 
Short term training
 

- Short traininq in tussure culture techniques forraising acacia senegal
 

- Use ofbotanicaI pesticides
 

Insect identificAtion
 

Estimation of crop losses due to insect pests
 
Insect mass rearing
 

- PhD in soil physics
 
- Usage ofradisisutope inagriuclturre
 

Short term training 
- Long term training forPhD inrange science 
- Short training inproduction economics and farm management not available 

inSudan.
 

- On vegetable seed production potato and onion (short term courses;
 
Short term training on tropical fruit production
 

114ARC -- Rahad Research Station 

- Training on field crops insect resistance
 
Radioisotope inmale sterility technique
 

- Visits to international research centers
 
Training inforeign universities
 

Collaboration with other scientists insimilar 


centers
 

international research
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- Post doctorate fellowhsip inresearch concerned with tillage or design of
 
farm machinery and tools (not available inSudan)
 

- PhD degree 
Short visits to international research centers 
Short training on administration 

- Different techniques of measuring water requiiiements for plants and
 
soils
 

115 ARC -- Sennar Research Station 

- Trairning inmutation breedinglong term 

- Moit recent progresses inthe field of agricultural entomological
 

research with reference tothe ecological approach of insect pest

control. Training of short term nature 
(not available inSudan) 

- Long term training (I-2 years)in area of crop nutrition 4irrigation 
regimes inwell-equiped research institutions 

- Long term course infield crops 

116ARC -- Shambat Research Station 

SSabatical 
leave totropical stoned products institute (UK and Indian
 
Grain Storage institutes to be acquainted with the principles ofchemical
 
controlChemical control (neez etc.)
 
Short course not available inSudan
 

- Sabbatical leave inWest Germarny
tooetacquainted with recent
 
methodology inusing the neem forthe control of insect pests
 

- On biology and cootrol of parasitic weeds (Triga SP & Orobanche sppl
Visits tointernatioal research centers like AVRDC in Taicarn
and CIP in 

Peru, 
- Visit to lnternatioqal Fotato Centre (Peru) (rabbatical leave) for 

relksech iniolving manipulation ofcultural practices for optimum 
iaprovement of quality potato yield. 

- short visits to specific research centres 

117ARC -- Shendi Research Station 

- Short course training onwheat physiology (CIMMYT) 
- Advanced courses inplant breeding 

Avanced methods inplant breading techniques 
(long term training, not available inSudan) 

118 ARC -- West Sudan Research Hleadquarters 

- Identification of research need planning ofresearch and establishment of
 
priorities within staff and budget restrictions. (short term
 
training,not available inSudan)
 

119ARC -- Wildlife Research Center (Khartouml 

- Short courses incomnuter, simulation and modeling (not available in 
Sudan) 

- Inthe field of wildlife census, remote sensing, and envircnmental educa­
tinn (short term training and visits todiff. countries
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CODE AND NAME DESIREC TRAINING
 

- PhD degree (long term not available inSudan) 

- Short term training inwildlife, not asaiiable in Sudan 

201APVR -- El Huda Animal Products 

- Training course sheep production systems development (not available in
 
Sudan)
 

202 APVR -- Soba Veterinary Research Laboratory 

- Short training courses inmycotoxicologial methods of isolation, 
purification and identification 

- Shoit training inmodern diagnostic virology or viral vaccines 
- rraining inadvanced techniques inparasitology and immunology (sior. 
training courses)
 

- Virology latest techniques
 
- Short visits to various laboratories
 

Training inelectro eicroscopy transmission ;ndscanning
 

- Inusing radioisotope technique (short term training) 
Data processing tmicro computer) (short term) 

- On large scale production ofhighly promoted types ofvaccines 
Course inimmunization 

- On most recent discoveries and publications short training iotavailable 
inSudan 

- Lng term training course i epidemiology of animal diseases (not 
available inSudan) 

- (he use of ELISA technique for the diagnosis of theileriosis and other 
diseases isrequired for a short period of 3 months. Not available 
within the country atthe moment, 

203 APVR -- Strukaba Animal Products 

- PhD degree
 
- On Animal production 4ith emp"!,is on Foraee utilization
 

204 APVR -- Us Benien Animal Produ:ts Research 

- Advanced research inrange science and animal nutrition, (long term I
 

301NRC -- Economic andSocial Researct Council 

- PhD degree ineconomic (long term not availatle inSudan)
 

- Short courses visits and contacts with other research institutions
 
- PhD (not available inSudan)
 

- PhD degree (long term not available inSudan)
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- Short term training courses 

302 NRC --Agricultural Research Council
 

- Short term training on mono donal antibody technology (not available in 
Sudan) 

- Incoordination and management of research activities abroad 
- Short truining course on analysis and identific)tion of residues of 
pesticides (not available inSudan)
 
Long term training in breeding of new entomophages anl quarantine ofIPM
 
programs
 

401P[-- Abu Haraz 

- Short term courses
 
Long term courses PhD degree (itispotentially available within the
 
country)
 

- Inshort nature 2-4 weeks in British mycological institute (not available
 
in Sudan)
 

- PhD degree inagricultural eAtension studies
 
- Short term naturre 'visits'
 
- PhD degree
 

Short training inwelding, Lathe works
 
- PhD degree
 
- PhD degree (not available inSudan)
 
- Plant protection
 

MsC degree to be lecturer 
Short course to keep up todate inthe techniques of specialization 

- The Lype of ;obneeds teaching andresearch toachieve career objectives 
PhD degree course 

402 PI -- Abu Naamu 

-
Long term training I-tissue culitrre, 2- vegetable breeding, 3-medicinal
 
plants
 

- PhD inmedical of veterinary entomology
 
Courses inreming insects
 
Courses ininstrumentation of lab techniques 

- PhD insoiland plant analysis 
- Higher education institutes administration 
- Inrange management 
- Inthe field of water stress ofperennial cereal fodder 

403 P1-- (oko 

- Short courses inpoultry production 
- Tocarry post-docterate research to follow the latest research facilities 
abroad. 

- PhD study program on meat science (not available inthe country 3 years) 

- Control of pyultry diseases
 
Isolation & identification of avian pathogene
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- Dairy goat husbandary
 

Goat control toreduce the destruction of the goat to vegetation
 
Dairy guat production ishort term in e.g. Egypte)
 

- Long term: PhD degree
 
Short term: refresher courses (available)
 

- Short courses in rural sociology
 
- PhD degree course inparasitology (3-4 years)
 

404PI -- Shambat 

- Incomputer use forration formulation 
- Short training incomputer 
- Long term training Ph 0 degree inentomology 
- PhD degree inagricultural engineering (long lerittraining)
 
- Short course in horticulture
 
Short course inAgric Education
 
Short course inresearch manageaent
 

* Inwater relation aspects (eg.stress physiology) 
In date --,alysis and conputer prcpssing (both not a ailable in Sudan) 

- Training on pest management and surveys, short training not available in 
Sudan.
 

- Short training in teaching
 

" Insoilrcclanation and 4ineralogy
 
Incomputer end data analysis 

- PhD degree in ogroaoxy 
- EffecL of mechanical Pruning on ware potato production from true seed 

Effect detuberization on flowering k berry & seed production of potato in 
Khartoon area 

- Inrecent techniques i.)embryo transfer ;ncattle and sheet (short term) 
- PhD degree (long term) 
Short courses on machinery operation, servicing engine maintenance 

- Short courses inhorticulture 
- PKD degree flong term) 

Short term training courses and seminar
 

405 PI -- Soba 

- Short visits and corses to countries dealing with desertification 
Short rourses of,teaching methodology
 

Long term rourses on forest ianagement
 
- PhD degree 
- Plant soil relatiunships using chemical analysis (not available in Sudan) 
- Study of inresty economics 
- PhD degree inplant taxonoay (notPvailable inSudan) 

- Short term course on forest-y extension 

501UNI-- Department of Agricultural Engineering 

- PhD degree 

- Sc degree course (long term training, not available in the country 
- Design & manufacuring processes of soil engaging implements, power units 

system engineering methods (not available in the country)
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- Design & selection of agricuitural machinery (long term training outside 

Sudan) 

502 UNI -- Faculty of Agriculture 

- In preparaton of project proposals related to agricultural
 
In virus free budwood certification projects
 

- Statistical procedures & expt design kshort term not available in Sudan)
 
Tissue anslysis (short term not available in Sudan)
 
Computer progriming (Short term not available in Sudan)
 

- Forest survey techniques aid methods 
Forest yield science 

- Visits to agric. colleges in food s ience and human nitrition 

- In advanced irriqatior science and technology 
Post doctorate in scJ sciences
 

- Irainiig in geoetic ernireering of bacteria
 
- Short term traininq in micro ccpputer
 

Short 
term trainq ini elevant Institute
 

- on computer 

- leaching methods of new development techniques in sil iculture, 
airoforestry and fore,;tsoils
 
Desigoand analysis of agrefnrq-t evperiments
5 


Project plannind and execution
 
- In forest insect pests
 

In brolog!cal niltfogen fitation
 
- In advanced binmetry and computer science (short term training) 
- Spectroicopy indqas chromatography 
- Short term training in forest management (not available in Sudan) 
- On food preervation (use of irradiation in food technology)
 

- Statistical techniques includiig computer programsing related to analysis
 
of entomological data
 

- PhD degree in forest economics
 
- On methods and techniques of education
 

- Computer analysis ishort rourses) 
- training in biometrics (short term: 6-9 months not available in Sudayl 
-PhD degree in agronomy 

- PhD degree in pesticides 
- On modern techniques of pesticide application and pest control in general
 

- On lecturing
 

On extension
 

On seminars
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- Innitrogen fixation technology (Iyear) 

- Short visits to become acquainted and take use ofnewer methods 

technique(short tLrm,abroad) 
- Short term training courses to study the new techniques I advances in the 

area ofponology (fruit crops) (not available in Sudan) 

- Short visits for .'ataprocessing
 

- Short term courses on water relations of plants 
- Long term training in recent developments inagronomy 
Visits to international research centers 

- Short courses abroad 
- Taxonamical statiscs in the field of nematology 
- Short visits to institutes t organizations abroad 

Academic links between universities
 
- YOeed
further training
 
- Visiting labs inother countries tobe acquainted with the latest
 

acquainted with the latest technology inthe area ofpostharvest
 
phys;iology-would be of great help.
 

- Training abroad where potentialities & equipments are availabl­

- Training required infield of development planning techniques, 
economiics, econummetrics, aoder research methodology and computer 
programming & use. (medium term not available inSudan) 

- Traiiing toconduct culture studies wiIlbe of value. This for 
estimating the critical n rient levelc and the approxeate plant reeds. 

Thestudy of short-term period isnot available inthe rountry. 
- Modern techniques inthe study anddiagnosis of plait viruses e.g. ELISA 

- EM - electrophcreiis, etc.(9-12 months, not available inSudan) 

503 UNI -- Faculty ofVeterinary Science 

- Short training on preparation uf vaccines against blood protoroa 

- Audio visual aids to teach methodology salient computor programming 

- Training program forhigher degree infield ofphysiology 

- Training onadvanced current methodology (forshort intervals) 
- Training iniamunohistochemistry (short term nature, not available in 

Sudan 
- 1-2months to be spent abroLJ for lit ry consultation and data analysis. 
- Short training tomasyer techniques .omeaiurre sonedotrohin relasing 

horme receptors inthe pituitary and assau formeasureaent of melatonin 
concentration (short training not available ivSudan) 

- Short term training insorphomeny, immunohistochemi~try, andfreeze 
fracturin techniques and autoradiography 

- Management Pf intensive sheepfarms intropical countries (not available 

inSudan) 

- Radioisotope Research Techniques 
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-- --- - -- -- -- -- -. --... 

-
Inusing ofradioachire isotopes inanimal reproduction short term nature
 
(notavailable inSudan)
 

-
Inrecent methods of immunology specially nuclear techniques and biology
 
(not available inSudan)
 

- Use of tracer techniques inanimal physiology
 

- Training program forhigher degree PhD program
 
- Modern methods inthe diagnosis of injection diseases besides the recent
 

techniques used 
tochoose the best treatment & control 
(short courses in
 
one of the advanced countries)
 

- Computer analyses
 

- Inapplication ofcomputer inanimal health problem 
- Short term immnunobiology (currently notavailable inSudan) 
- Modern techniques inbiomedical science e.g. reproductive biology (short
 

term training, not available inSudan)
 
- Training in state of the artmethod inpharmocology & biochemistry 

toxicology (not available inSudan) 
- Training & research to PhD level in field of anatomy (notavailable in
 

Sudan)
 
- Short term training of 3-6 months (not available inSudan)
 
Redax potential and growth of Clostridie
 

- Short course, RIA inreproduction !radio immuno assy)
 

- Visits to universities and resarch institutions inother countries
 

- Specialization on FhD level innematology (not available in Sudan) 

504 UNI -- Institute ofAnimal Production 

- In technique ofradio immuno assay (short training 

- PhD degree (long term not available inSudan) 

-
Joint research incollaboration with other universities.
 
Seminars and conferences
 

- Training inadvanced methods of nutrition laboratories (not available in
 
Sudan)
 

- PhD degree (long term) 

505 UNI -- University of Gezira 

- Post-doctoral research training toupdate research knowledge and skills 
11-2years, not available in Sudan)
 

- Use of the most recent & advanced techniques inevaluation of seed
 
quality indifferent agrnncmic & vegetable crops seeds
 
(short training abt9 months, not available inSudan)
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- Work inradioimunoassay forhormone measurement 

- Research administration
 

Training forvarious level specializations
 

Ectension & evaluation ofcurricula & curriculum development
 

(none available inSudan)
 

- Advances innitrogen fixation. (training available atUCD, USM) 

- Training inaqrometeorology h instrumentation (not available inSudan) 

- Training requiied inanimal & poultry feed technology 

Training inextension 

(both hort term nature, not available in Sudan) 

- Post-graduate studies forM.Sc and PhD (long term nature not available in 

Sudan) 

- Visit abroad universities and research centers to update knowledge 

and do some joint research projects (short term period 3-6 months) 

farming system reseatch methods, means & appraisal- On-farm research, i.e. 


of experiments
 
Curriculum development inUniversity Teaching
 

- Training innew techniques for detection ofviruses inseeds e.g. ELISA 

ISEM 

Evaluation of programs in University Teaching 

(Short term, not available inSudan) 

- Training in inoculum production and quality control ofrhizobial 

inoculants(not available inSudan) 

Tissue culture use incrop improvement 

Mutat:on breeding 

- PhD degree research program (long term nature) 

Research on bioche. and physol. of insectivide potentiation phenomena 

-

-

Training in insecticide chemistry and formulation (short term 6-12 month,
 

not available in Sudan)
 

PhD (long term not available in Sudan)

- Post-graduate training fora 


- Update knowledge inthe 
fields ofeconomics and agric economics (short
 

term - symposiums, seminars, etc.)
 

- General area of multipurpose production systems particularly tropical 

rangelands
 
istechniques & economics of agroforestry (silyopasture)
Special interest 


Land use strategy & planning
 

Biomass production and utilization
 

(none available inSudan)
 



-- ---------------------------------------------------- ------------
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Table 6:Number rf Researchers inEducational Discipline Categories by Institution
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INSTITUTION -----
Number of Researchers ineach Educational Discipline Cateqory ------- TOTAL NUMBER
 
CODE 1000 1100 17)0 1300 1400 1500 
 1600 1700 1800 1900 2000 2100 2200 
 RESEARCHERS
 

100 ARC -- Agricultural Research Corporation 
101 1 0 0 0 5 2 1 0 0 0 0 1 0 t0 
102 0 0 0 0 0 0 0 0 0 0 0 4 0 4 
103 0 0 0 0 0 0 0 0 2 4 0 0 0 6 
104 1 0 0 1 4 0 0 0 0 0 0 0 15 21 
105 0 0 0 0 3 0 0 4 I 0 0 2 0 10 
106 2 0 0 6 28 12 6 1 I 0 3 6 0 65 
107 
10 

0 
0 

0 
0 

0 
0 

0 
0 

I 
4 

2 
0 

u 
I 

0 
0 

0 
0 

0 
0 

I 
0 

1 
I 

0 
0 

5 
6 

109 0 0 0 3 I 0 0 0 2 0 0 2 0 8 
110 0 0 0 0 1 0 0 0 0 0 0 0 0 I 
111 0 0 0 0 0 0 0 0 0 0 I 0 0 ! 
112 0 0 0 0 3 2 1 0 0 0 0 0 0 6 
113 0 0 0 2 4 0 1 I I 0 0 3 0 12 
Ili 0 0 0 0 2 I I 0 0 0 1 0 0 5 
115 0 0 0 0 3 0 1 0 0 0 0 0 0 4 
116 0 0 0 0 3 I 2 0 0 0 0 0 0 6 
117 0 0 0 0 2 0 0 0 0 0 0 0 0 2 
118 0 0 0 0 I 0 0 0 0 0 0 0 0 1 
119 0 0 0 0 I 0 0 0 I 0 0 6 0 8 

4 0 0 12 66 20 14 6 8 4 
 6 26 15 181
 

200 APVR - Animal Production and Vet Research 
201 0 0 0 0 0 0 0 0 1 0 0 0 0 1
 
202 0 
 0 0 0 0 0 0 0 12 0 0 0 0 12
 
203 I 0 0 0 
 0 0 0 0 2 0 0 0 0 3
 
204 0 0 0 0 
 0 0 0 0 I 0 0 0 0 I
 

I 0 0 0 0 0 0 0 16 0 0 0 0 17
 

300 NRC --National Research Council
 
301 2 0 0 4 0 
 0 0 0 0 0 0 0 0 6
 
302 0 0 0 0 0 2 0 
 0 I 0 0 0 0 3
 

2 0 0 4 0 2 0 0 I 0 0 0 0 9 

400 PI--Polytechnic Institute
 
401 I 
 I 0 0 I 3 0 0 1 
 0 I I 0 9
 
402 0 0 0 0 
 3 0 I 0 0 0 0 2 0 6
 
403 0 I 
 0 1 0 0 0 0 8 0 0 
 0 0 10
 
404 0 0 0 I 4 
 2 2 0 2 0 3 I 0 15
 
405 0 0 0 0 0 0 0 5 0 0 0 3 0 8
 

1 2 0 2 8 5 
 3 5 11 0 4 7 0 4B
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INSTITUTION -----Number ofResearchers ineach Educational Di~cipline Category ------- TOTAL NUMBER
 
CODE 1000 1100 1200 1300 1400 1500 1600 1700 1800 1700 2000 2100 2200 RESEARCHERS
 

500 UNI-- Universities 
501 I 0 0 0 0 0 u 0 0 0 4 0 0 5 
502 2 0 0 4 15 7 2 7 2 0 6 5 6 56 
503 0 0 0 0 0 0 0 0 34 0 0 0 0 34 

504 0 0 0 0 0 0 0 0 II 0 0 0 0 II 
505 0 0 0 1 5 4 1 0 3 0 5 4 0 23 

3 0 0 5 20 11 3 7 50 0 15 9 6 129
 



SUDAN ATS Human Resources Inventory
 

Table 7:Summary of Professional Indicators by Institute
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INSTITUTION NUMBER OF PP3FESSIONAL ANARDS MEETINGS 

CODE AND NAME PUBLICATIONS SOCIETIES RECEIVED ATTENDED 

101ARC --Abu Naamu Research Station
 

Averages: 


8 


8 

13 


0 
1 
0 
0 
0 
I 
S 

3 


I 


3 

1 


0 
0 
0 
0 
2 
3 
I 

I 


3 I 

3 4 
2 5 

0 2 
0 I 
0 0 
0 0 
0 0 
I 0 
0 0 

0 

Number ofResearchers: 10 

102 ARC --Fisheries Research Station IPort Sudan) 

I0 I 3 2 
2 0 I I 
I I I 0 
9 3 1 3 

Averages: 5 I I I 

Number ofResearchers: 4 

103 ARC -- Fisheries Research Station fShigara) 

1 5 4 3 
0 0 2 0 
5 0 0 0 
7 2 3 i 
0 0 0 0 
32 8 1 41 

Averages: 7 2 1 7 

Number ofResearchers: 6 

104ARC --Food Processing Research Center 

3 3 3 0 
0 0 0 0 

2 2 0 3 
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INSTITUTION NUMBER OF PROFESSIONAL AWARDS MEETINGS 
CODE AND NAME PUBLICATIONS SOCIETIES RECEIVED ATTENDED 

2 0 0 I 
1 0 0 0 
13 6 4 1 
20 3 0 3 

I 1 2 0 
4 2 0 1 
8 2 0 0 
2 1 0 2 
2 I 5 
4 2 0 0 
I I 0 I 
2 0 0 1 
21 6 1 3 
3 1 0 1 
48 3 I 26 
6 2 0 6 
3 0 0 I 
14 6 0 I 

Averages: 7 2 0 2 

Number of Researchers: 21 

105 ARC --Forestry Research Station (Sobal 

0 2 0 0 
1 2 0 2 
2 0 0 0 
0 0 0 0 
to 5 0 5 
0 0 0 4 
7 3 0 5 
I 0 0 I 
2 0 0 0 
4 0 0 0 

Averages: 2 1 0 1 

Number ofResearchers, to 

106 ARC -- Gezira Research Station 

0 I 0 3 
21 3 6 7 
29 I 0 5 
10 0 4 7 
0 0 0 0 
24 2 4 2 
13 I 5 2 
3 0 0 2 
4 I 0 3 
0 I 0 0 
17 3 1 2 

in~
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INSTITUTION 

CODE ANC NAHE 


NUMBER OF 

PUBLICATIONS 


32 

0 


5 

4 

5 


4 

30 

4 


0 

24 


4 

0 
0 
0 
6 


0 
23 


0 

4 

15 

0 
0 
2 

18 

0 


23 

0 


0 

13 

0 

19 


43 

0 


13 

0 

0 

3 


20 

0 
3 

0 

0 

12 


0 o 
0 
0 
Is 

24 

28 

48 

1 


19 

2 


PROFESSIONAL 

SOCIETIES 


2 

0 


4 

1 

2 


I 

4 

5 


I 

0 


3 

0 
1 

0 

0 

I 

2 


I 

0 

2 

I 

I 

0 
3 

I 


a 

0 


I 

0 

0 

5 


5 

I 


4 

0 

I 

1 

3 

I 

3 

I 

0 

5 


I 

0 
2 

I 

3 

3 

0 

4 

0 


AWARDS MEETINGS
 
RECEIVED ATTENDED
 

3 5
 
0 0
 

30 10
 
I 6
 
2 0 

0 2
 
3 4
 
0 I
 

0 2
 
0 4
 

0 6
 
0 0 
I 0
 
0 0
 
0 2
 
0 1
 
0 6
 

0 0
 
0 0
 
I 2
 
0 0
 
0 3
 
0 I
 
2 4
 
0 0
 

0 4
 
0 2
 

0 3
 
3 1
 
0 0
 
2 1
 

4 5
 
0 0
 

0 0
 
0 0 
0 0 
0 0 
0 3
 
0 0
 
I 4
 
1 0
 
0 0
 
5 8
 

0 0 
0 0 
0 0 
2 7
 
0 5
 
0 4
 
3 3
 
2 2
 
I 14
 
2 3
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INSTITUTION NUMBER OF PROFESSIONAL 
CODC AND NAME PUBLICATIJNS SOCIETIES 

5 7 

Averages: 9 I 


Number ofResearchers: 65
 

107ARC --Suneid Research Sub-Station
 

4 2 
9 4 

3 5 
4 5 
3 I 

Averages: a 3 


Number ofReseatchers: 5
 

lOB ARC --Hudeiba Research Station
 

12 3 

0 4 

12 3 


14 0 

3 4 
7 0 

Averages: 8 2 


Number ofResearchers: 6
 

109 ARC -- Kadugli Research Station
 

0 0 
0 0 
5 2 
2 0 
1 1 
0 0 

0 0 
5 I 

Averages: I 0 


Number of Researchers: 8
 

110 ARC -- kassala Research Station
 

8 3 


Averages: B 3 


Number of Researchers: I
 

AWAPDS MEETINGS
 
RECEIVED ATTENDED
 

I 2 

I 2
 

0 3 
0 I 

2 3 
4 6 
0 0 

1 2 

4 13 
i 4 
4 4 

0 5 
0 4 
0 0 

I 5 

0 0 
0 4 
0 2 
0 3 
2 0 
0 0 
0 0 
1 3 

0 

5 I 

5 1 
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INSTITUTION NUMBER OF PROFESSIONAL 

CODE AND NAME PUKICATIONS SOCIETIES 


IllARC --Matug Research Station
 

4 1 

Averages: 4 1 

Number of Researchers: I 

112 ARC --New Halfa Research Station
 

3 I 
2 0 
3 3 

2 
19 I 


10 I 

Averages: 4 I 


Number of Researchers: 6
 

113 ARC --Obeid Research Station
 

7 1 
4 0 
5 I 
0 I 
2 I 
4 I 

12 I 
4 3 
2 2 
3 0 
0 I 
7 i 

Averages: 4 1 


Number ofResearchersi 12
 

114ARC --Rahad Research Station
 

0 I 
1S 0 
2 3 
9 1 
2 3 

Averages: 5 1 

Number of Researchers: 5
 

AWARDS 

RECEIVED 


0 


0 


0 
0 
0 
3 
0 


3 

I 


2 
0 
1 

0 
0 
4 
5 


I 
0 
0 
I 
0 

1 

0 
0 
0 
1 
3 

0 

MEETINGS
 
AITENDED
 

4
 

4
 

0 
4 
2 
3 
I
 

4 

2
 

3 
0 
4 

2 
2 
0 
5
 

2 
5 
3 
I 
5 

2 

4 
0 
6 
3 
0 

2 
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INSTITUTION NUMBER OF FROFESSIONAL 
CODE AND NAME PUBLICATIONS SOCIETIES 

115 ARC -- Sennar Research Station
 

5 0 


15 0 


8 0 
5 0 

Averages: 8 0 


Number ofResearchers: 4
 

116 ARC -- Shambat Research Station
 

6 3 

IT 4 

2 0 

14 3 

2 3 
0 I 

Averages: 5 2 


Number of Researchers: 6
 

I7 ARC -- Shendi Research Station
 

7 0 

13 I 


Averages: 10 0 


Number ofResearchers: 2
 

110 ARC --West Sudan Research Headquarters
 

12 2 


Averages: 12 2 


Number ofResearcherst I
 

119 ARC --Wildlife Research Center (KhartLdm)
 

3 2 
S 6 
5 1 
0 I 
0 3 
0 I 
2 2 
I 5 

AWARDS MEETINGS
 
RECEIVED ATIENDED
 

2 I 

I 0 

0 I 
I 0 

I 0 

l 0 
0 3 
0 I 
0 8 
3 3 
1 7 

0 3 

I 2 
0 0 

0 1 

I 5 

I 5 

0 2 
0 3 
0 
0 0 
0 2 
0 I 
0 I 
0 0 
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INSTITUTION NUMBER OF PROFESSIONAL AWARDS MEETINGS 
CODE AND NAME PUBLICATIONS SOCIETIES RECEIVED ATTENDED 
--------

....... .-------------------------------


Averages: 2 2 0 I 

Nueber ofResearchers: B 

201APYR --El Huda Animal Products 

17 1 0 2 

Averages: 17 1 0 2 

Number ofResearchers: I 

202 APVR --Soba Veterinary Research Laboratory 

Averages: 


3 3 1 0 
18 2 1 1 
to 3 3 4 
15 I 0 2 
7 1 0 0 

29 3 0 0 
0 7 2 2 
54 4 5 6 
7 I 2 5 
0 3 5 3 
21 2 0 0 
33 I 2 3 

16 2 1 2 

NlumberofResearchers: 12 

203 APVR -- Strukaba Animal Products 

6 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Averages: 2 

Number ofResearchers: 3 

0 0 0 

204 APYR --Um Benien Animal Products Research 

Averages: 

1 

I 

0 

0 

0 

0 

0 

0 

Number of Researchers: I 

301NRC --Economic and Social Research Council 

5 2 0 6 
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INSTITUTION NUMBER OF PROFESSIONAL 
CODE AND NAME PUBLICATIONS SOCIETIES 

4 1 
0 0 
I 2 
3 0 
6 0 

Averages: 3 0 

Number ofResearchers: 6 

302 NRC --Agricultural Research Council
 

It 2 


6 1 
3 4 

Averages: 6 2 


Number of Researchers: 3
 

401 Pf--Abu Haraz
 

2 2 
0 4 
0 1 
2 2 
2 0 
0 0 
I I 
0 0 
0 0 

Averages: 0 1 


Number of Researchers: 9
 

402 P1--Abu Naamu
 

0 3 
2 2 
0 I 
0 1 
0 0 
0 e 

Averages: 	 0 I 


Number ofResearchers: 6
 

403 PI--Koko
 

4 	 1 


I 


AWARDS hEETINS
 

RECEIVED ATTENDED
 

0 3 
0 
I I 
0 2 
0 2 

0 2
 

1 4
 

0 2 
0 8 

0 4
 

0 0 
1 2 
0 2 
0 0 
0 0 
0 0 
0 I 
0 0 
0 I 

0 0
 

0 0 
0 0 
0 0 
0 0 
0 0 
I I 

0 0
 

0 2
 
0 2
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INSIIUH1rN NUMPER OF PROFESSIONAL 
CODE AND NAME PUBLICATIONS SOCIETIES 

5 I 
1 0 
0 
4 0 
2 I 
0 0 
0 2 
1 1 

Averages: 1 0 

Number ofResearchers: 10 

404 PI -- Shambat 

0 I 
0 0 
0 0 
0 0 
7 3 

10 5 
4 1 
I I 
6 2 
0 I 
2 4 
3 2 
0 0 
2 2 
0 0 

Averages: 2 I 

Number ofResearchers: 15
 

405 PI--Sha
 

0 0 
0 0 
0 0 
0 I 
0 0 
2 I 
0 0 
0 I 

Averages: 0 0 

Number of Researchers: 8
 

501UNI --Department of Agricultural Engineering
 

0 I 


AWARDS 
RECEIVED 

MEETInSG 
A1TIENDEO 

0 
0 
00 
0 
0 
9 
0 
0 

0 
0 
I 
0 
0 
0 
2 

2 

0 0 

0 
0 
0 
0 
I 
0 

0 
0 
0 
0 
2 
0 
I 
0 
0 

2 
5 
0 
0 
I 
17 

0 
I 
6 
5 
7 
0 
0 
4 
0 

0 3 

0 
0 
0 
1 
0 
3 
0 
0 

1 
1 
0 
2 
0 
0 
0 
3 

0 0 

0 0 
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INSTITUTION NUMBER OF PROFESSIONAL AWARDS MEETINGS 
CODE AND NAME PUBLICATIONS SnCIETIES RECEIVED AfTENDED 
------------- ---.. . . . . . . ------------ --------... . . . 

00 
0 0 

0 
0 
0 

6 3 0 3 
0 0 0 0 

Aver-qes: 1 0
0 0 

Nusber ofResearchers: 5
 

502 UNI -- Faciit of Aqriculture 

17 3 0 I 
5 3 0 2 
3 2 1 0 
3 1 I 0 
4 I 2 4 

26 3 I 4 
0 2 0 0 
6 3 0 0 
24 4 2 3 
0 2 0 0 
7 0 0 3 
7 2 0 3 
3 2 0 1 
0 3 0 3 

to 3 7 
3 0 0 0 
0 I 0 0 
2 2 0 2 
0 0 0 0 
9 6 0 I 

40 2 I 3 
0 4 I 4 
0 0 0 0 
o 0 I 0 
0 2 2 0 
0 0 0 0 
4 2 4 5 
S 0 0 0 
2 0 0 0 
0 0 I 0 
6 2 0 0 
2 3 I I 
19 4 0 2
 
0 1 2 0 
0 0 0 0 
0 i 0 3 
6 2 0 2 
17 I I I
 
0 2 0 2 
0 0 0 0 
0 3 2 3 
0 4 I 3 
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INSTITUTION NUMBER OF PROFESSIONAL AWARDS MEETINGS 
CODE AND NAME PUBLICATIONS SOCIETIES RECEIVED ATTENDED 

---- ------------

2 I 
3 4 
0 0 
0 4 
4 3 
0 I 
0 I 

12 4 
2 0 
0 0 
I 7 
2 2 
0 2 
2 2 

Averages: 4 1 

Number of Researchers: 56 

503 UN! -- Faculty of Veterinary Science 

14 3 
15 2 
8 4 
5 2 
0 2 

39 9 

0 2 

28 4 

3 1 
14 3 
12 4 
15 3 

23 4 

31 4 

20 3 

9 3 
3 3 
0 I 
0 0 
4 0 
6 3 
13 2 
19 4 
7 1 
0 B 

47 2 
0 0 


37 I 

27 I 

30 2 

0 0 
0 6 

0 
0 

0 
2 
0 
0 

0 

0 
0 
3 
0 
0 
1 

0 

0 
I 
0 
0 
0 
2 

0 


3 

0 

0 


0 

0 

0 

0 

1 

0 
0 
0 
0 
0 
0 
0 


0 
0 
1 


I 

0 


3 

8 


0 

0 
0 

5 
2 
0 
2 
0 
2 
11 
0
 
0 
1 
6 
3 
0 
3 

1 

0 
4 
7 
3 
0 
3
 
0
 

5
 
0
 
0
 

8
 
6
 
3
 
0
 
4
 
I 
0 
0 
0 
0 
5 
0
 

0 
2 
4
 

0
 
0
 

5
 
0
 

0
 
0 
3 
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INSIIT'ION NUMBER OF PROFESSIONAL 
CODE AND NAME PUBLICATIONS SOCIETIES 

O 2 
0 0 

Averages: 12 2 


Number ofResearchers: 34
 

504 UN! --Institute of Animal Production
 

3 3 
0 I 
0 0 
0 3 
10 4 

16 2 
7 0 

25 2 
10 4 
0 0 

13 3 

Averages: 7 2 


Number ofResearchers: I1
 

505 UNI -- University of Gezira 

2 4 
2 0 
0 0 
3 3 

21 2 


1 3 

47 3 


2 1 

24 4 


0 0 
4 3 
0 3 
0 0 
23 6 


I I 
0 0 
4 2 
6 0 
0 0 
0 2 
0 5 
2 3 
2 I 

AWARDS MEETINGS 
RECEIVED ATTENDED 

0 0 
0 0 

0 1 

0 I 
0 0 
0 0 
I I 
3 I 
0 0 
0 0 

0 3 
0 0 
0 0 

1 0 

0 0 

0 6 
0 I 
0 2 
I I 

2 0 

1 2 

I 3 

2 3 
6 3 
0 0 
I 0 
2 B 
0 I 
7 4 

0 i 
0 2 
0 2 
0 3 
0 0 
I I 
2 3 
0 2 
0 2 
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INSTITUTION HUMBER OF PROFESSIONAL AWARDS MEETINGS 
CODE AND NAME PUDLICATIONS SOCIETIES RECEIVED ATIENDED 
------------------- ------------ -------- --------

Averages: 6 2 
 1 2
 

Nutber ofResearchers: 23
 



APRA Human Resources Inventory
 

Summary of Professional Indicators
 

(Prepared and provided by APRA Management
 

on August ?-3, 1988)
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INSTITUTION NUMBER OF PROFESSIONAL AWARDS MEETINGS
 

CODE AND NAME PUBLICATIONS SOCIETIES RECEIVED ATTENDED
 

Headquarter (H.Q.) Animal Production
 

Research Admin. (APRA)
 

39 6 1 9
 

Number of Researchers: 6
 

Kuku - Poultry Research Centre
 

2 3 3
 

Number of Researchers: 5
 

Kuku - CANRL Nutrition Lab,
 

14 6 7
 

Number of Researchers: 6
 

Kuku - Meat & Fattening Section
 

23 3 6
 

Number of Researchers: 4
 

Umm Benin Research Station (APRA)
 

7 4 4
 

Number of Researchers: 6
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INSTITUTICN 

CODE AND FAME 
NUMBER OF 

PUBLICATIONS 
PROFESSIONAL 

SOCIETIES 
AWARDS 

RECEIVED 
MEETINGS 

ATTENDED 

El Shukabi - Dairy Research 

12 

Number of Researchers: 8 

7 4 

Ghazala Gawazat Animal Production 

Number of Researchers: 1 

El Huda - Sheep Research Station 

24 

Number of Researchers: 4 

Atbara - Dairy 

3 4 

Number of Researchers: 4 



SUDAN AlMS Human ResourEes Inventory
 

Table 7b:Summary ofProfessional Indicators by DiscipIine
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DISCIPLINE 


CODE AND NAME 


1000 AGRICULTURE INGENEPAL 

1100 EDUCATION, EX'ENSION, 


AND INFORMAIION
 
17O0	AGRICULTUR1, ECONOMICS, 


DEVELOPMENT ,ND RURAL
 
SOCIOLPSY
 

140O 	PLANT SCIENCE AND 


PRODUCTION
 
1500 PLANT FROTECTION 

1600 	ENTfMOLOGf 

1700 FORESIy 

1800 ANIMAL SCIENCE AND 


PRODUCIION
 
I9,,o
FISHERIES 

21)00
ASRICULIURAL MIACHINERY 


AND ENGINEERING
 
2100 NAIURtAL RE;OUPCES AND 


FNVIRONMENI
 
2200 FOOD SCIENCE 


TOTAL I OF 


RESEARCHERS 


II 

2 


23 


94 


38 

20 

1 

86 


4 

25 


42 


21 


AVERAGE I OF 


PUBLICATIONS 


2 

0 


2 


6 


6 

1 
3 
10 


9 

I 


4 

10 


AVERAGE I OF 

PROFESSIONAL 


SOCIEIIES 


I 

I 


1 


1 


I 

2 
I 
2 


3 

1 


I 

2 


AVERAGE I AVEHAGE I
 
AWARDS MEETINGS
 

RECEIVED ATIENDED
 

0 I 
0 2 

0 2 

1 2 

I 2 
I 2 
0 I 
0 I 

I II 
0 0 

0 I 

0 2 
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Appendix I: List ofEducational Specializations
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CODE SPECIALIZATION
 
----.----............------------------------------------------­

1000 AGRICUITURE INGENERAL
 
1010 Marketing
 
1023 Business Management
 

1100 EDUCATION, EXTENSION, AND INFORMATION
 
1110 Education
 
1120 EItensicn
 

1200 ADMINISIRATION
 

1300 AGRICULIURAL ECONOMICS, DEVELOPMENT , AND RURAL SOCIOLOGY
 
1310 Aqricultural Econonics
 
1311 Mathematics and Statistics
 
1312 Development economics and policies
 
1320 Rural Sociology
 

1400 PLANT SCIENCE AND PRODUCTION 
1410 Agronomy 
1411Vegetable Crops 
1420 Horticulture 
1421Posology 
1430 Botany 
1440 Plant Genetics and Breeding 
1441Cotton Freeding 
1450 Crop Fhysiology 

1500 PLANT PROTECTION 
1510 Plant Pathology 
1520 Weed Science 
1530 Herbicides and Pesticides 

1600 ENiYMOLOGY
 

1700 FOPESTRf
 

1800 ANIMAL SCIENCE AND PRODUCTION
 
1IO Animal Husbandry
 
1811 Dairy Science
 
1812 Meat Science
 
1813 Poultry Science
 
1820 Animal Nutrition
 
1830 Veterinary Science
 
1831Veterinary Epidemiology
 
1832 Veterinary Pathology
 
1833 Veteriniry Histology
 
1840 Zoology
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CODE SPECIALIZATION
 

1901)FISH[RIES 
10) FIBIIERIES AND AOUACULIURE 
191') Laoloq 

2000 AGRICULTURAL MACHINERY AND ENGINEERING
 

2100 NAIURAL RES0URCES AND ENVIRONMENI
 
2110 Environmental Fhtsics
 
2120 Soil Science
 
2125 Soil Biociesistry
 
2130 Marine Studies
 
2140 Range Science
 
2150 Wildlife
 

2200 FOOD SCIENCE
 
2210 Food Biocheeistry
 



-------------------------------------------------
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Appendix 2: List of Institutions
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CODE INSIIUIUON
 

I10 ARC --

101 ARC --

1)2 ARC --

103 ARC --

104 ARC --

105 ARC --

I6 ARC --

107 ARC --

108 ARC 
I9 ,RC --

110 AF-C 
IlI --

112 ARC --

113 ARC --

114 ARC --

I15 ARC --

Ito ARC--

I11 ARC--

118 ARC--

119 ARC --

200 AF'R -

AFVR­
22 AP','R--
2,u3 AfR --

Agricultural Research Corporation
 
Abu Naamau
Research Station
 
Fisheries Research Station (Port Sudan
 
Fisheries Research Station (Shigara)
 
Food Pocescino Research Center (Shambat)
 
Forestry Research Station (Soba)
 
Rezira Research Station
 
Ganed Research Sub-Staton
 
Hudeiba Research Station 
adug i1 Research Station 
asaia Researrn Station 
atuQ Research Station 

1e Ilafa Research Station
 
Obeid Research Station
 
dhad Research Station 

Sennar F':earch Station 
Shambat Research Station 
Tendi Research Station 
West Sudan Research Headquarters (Ehartoum) 
Wildlife Research 

An mal Production 

EI Rd Animal 
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