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SUDAN TRIP REPORT 

April 21-30, 1983 

Departure from the US \... as late 21 April with arrival in Khartoum 
shortly before midnight April 22. Dr. Gerald Owens, Westorn Africa 
Agricultural Project Chief of Party, was kind enough to meet the plane 
and managed to gl~t equipment through customs. Equipment carried was a 
leaf area meter, infrared thermometer, pressure vessel for leaf water 
potential mcasure!ment, and ~m i.ntegrat ing sensor. '1'he three wheel 
small truck \olhich arrived about 4 weeKs ago was still in customs due 
mostly to some illncsses of WSARP staff. As a consequence the truck kit 
was not assembled for use. It probably will be retrleved from customs 
within a week for Dr. Saeed Farah at Wad Medani. 

A call was made to WSl\RP headquarters Saturday morning to see Dr. 
James Riley, AHS Senior Advisor. However, he was ill and unavailable. 
Dr. Owens and I visited \... ith l-ls. Joyce Turk of the US AID office regarding 
transportation, particularly to \vad 11edani on 'ruesday. We returned to 
WSARP but Dr. Riley was still ill. 

A Monday morning visi.t was made to the Faculty of Agriculture in 
Shambat. The first call was made to Dr. Karouri regarding arrangements 
f01" !·1r. /'lohammc:a l\bdelrillunan' s pending summer research in Shambat as part 
of his Nebraska Ph.D. program. Arrangements with both AFGHAD and the Agronomy 
Department Fac\1l ty \...ere proceeding nicely. However, inadequate netting is 
available fOl" bird protection at Shambut:. '111e suggested AFGHAD budget appears 
adequate to handle things if there is adequate time to get the netting supports 
erected. Mr. ~bd(!lrahm~n's trial likely will represent a good first effort to 
get cooperation (Joing \-.'ith the Faculty of Agriculture. A second meeting \>las 
ar1-anlJulI with Dr. Karouri on Saturdily, April 30, but he did not appear. 
The IHscussion \~ilS to further explore the possibili.ty of I1FGRAD students 
doing part of their res(~arch in ayrunomy and physiology at Shambat and part 
in the US at HI'N;ORl-IIL institutions. Telephone contact did not work out. 
He is very much interested in pursuing cooperative physiology-agronomy research. 

~le portion of Mr. M. Abdelrahman's dissertation testing planned at 
El Obcicl [or tIle summer of 1983 likely \Iill not materialize clue to land 
limit.cll:ions acconling to Dr. Owens. Prospects for cooperative reseal-ch 
between \vSAHP, Shiunbat and IN'rSOHMIL appear much better in 1984 at El Obeid. 
A good nucleus of scienLific staff. is being .1ssemblcd there. 

A courtesy call was m~dti to Dc~n A. H. El Nadi which turned out to be an 
extendcll uisc\ls~)ion of th{~ conversiltions in agronomy. '1'11ey are inclined to 
deve] op n c1.O:'llr j"'1'oduct i vo r01.ationship Hith IvSARP and INTSO!(HIL in the areas 
of intcl"croppinCJ dnd rntat.ionn with '1oi1 fertility emphasis plus both agronomic 
anll phyrd.ohH]icill aspects of: plant stl:esn. Again, a division of: Poh.D level 
research bet\"Cl~n ~;u<lan anli the US appean; des i.rable since there are ~;ome 

excellent scienti~ts available in Sudan to 1101p supervise student rescarch there. 
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A visit to t.he Food Science Center followed but Dr. Sit Badi was in 
Khartoum. I-Iail was (lcliverc(} to her t'cCjardin<j the fall ""Qrkshops with 
a note reyarding Dr. Frederiksen's v~sit ahout May 2U regarding tile workshop. 

A follo·.... up visit was m"'J(}(~ t.o US AID to check (Jll transportation to 
Wad Medani anl} scholarship fUllC} possibilities with f.1s. Awatif l"arag, a 
training officer. 1\11 scholilr~Jltip funds arc channeled through ilFGRl\D. 
Short term trilini/1Cj Ciln be obtainc(} directly through 7\ID. 1-1s. 'lurk was 
able to arrange trallsportatio,l to Wad l·ledani which was greatly appreciated 
especially with fuel so Ghort. 

~. Mueller's contract papers were delivered to Dr. M. Dakheit on 
Tues,:.lith equipment to Dr. Saeed l~arah. 'l'he equipment included 
a leiJ. -tel', an infran~d thermometer to mensure canopy temperature, a 
leaf p(.)) <J11;,'Ler, a pressure vessel for mensuring plant wat.:::!::' status and a 
solar energy sensor. 'rhe remainder of the day was spent planning three 
experiments. Some time was spent with Dr. Gebisa Ejeta. 

Experiment pJ..111ning was continued Hith Dr. Farah on \vednesday, April 
25. '!Wo water management studi~s were set up at \'lad l'lednni and Gudambalia. 
Irrigation water will be withheld at Wad Med~ni so ns to create water stress 
during panicle development I particularly for the approximate t\'IO weeks 
between differentiatioll.Jf pistil and stamen primordia and bloom. This will 
test the stability of different: genotypes under strcss in terms of the 
seed ntunbor cOJn11onunt of yield. Seed number per unit land area usually 
correlates very positively with yield in North l\merica and will likely 
also be true in the irrignted Gezira nrea ncar Wad Modani. TIle seed size 
component of yield may be ,~elaU.vl~ly more important in the hat'sher 
rainfed environment of Gadrnnbalia. Irrigation is not available there as 
a water management tool to induce stress at the desired growth stage. 
Therefore, a comlJination of 3 populations ill narro..., and wide row spacings 
was set up ...,hich likely will result in c1 range of field stress conditions. 
Compari.son amon~st 3 yenotypes for yield, percent relluction in seed number 
and cUlr. 'ensation capacity in terms of seed weight increases should give plant 
brt~eder~[j I)(~ttcr idea:·; concernj ng \-Ihich plant characted.stics should be 
screened for to j mpn>Ve ancI/or stabili;>;e yields in harsher environments. 
I>hys iolo() i c al mea~~urr!ln('nts should contribute to expl ain1ng mechanisms 
reI ating to stress [;t1!3ceptibi 1 ity nnd tolerance in the Gczil'a and Gadambalia 
areas. l\ preliminary N-resvonse test at Gadmnhalia was discussell to gain 
inform,ltinn on poL l'll I". iill sor~hulll response [ollowin~ a le~ume. Fanner fields 
are beinCj used at G.vJiilnhalia wh(~n~ N has never been appli.ed. 

Experilllents we!!:,! Ulell llisc:us[;ed with the plant breeders (Drfi. Ejeta, 
l\bdl~l LilliE and llilln,l~li), mocl.ifi,'d "orne and ,..rdtten up. l\ ::iummary of 
objec.:ti.vc~; is to (1) t(~st tho re~;pect:ivo contributions nf seed size and 
seed nUlIlbet- to ljruin yield, (2) relate yield componcnts to yield stability 
Ot· in;,tabj 1 i ty of seve·raJ. (jcnol:ypl':-; ullder lim it(!d w,.!·0-t·, (3) test a potential 
br ceder- :;l: r: Cl'n i nlJ tl!C Il 11 iqu e f 01- Yh·lt} G l ab il i ty clla t" ,1C lcci s tics, ( '1) .:it Lf~/Ilpt 

to rcl ,1t.'l~ [Wille! phy:3ioloCjic,11 p(\r"IIl(!tt~rs to [J(~cd sizc aJln seed number chilllges 
with ~;t:n'~;s and (5) tt'y to UBC tlll~ illfurJll.:lUoJl to improve cultural pract.ices 
(water malla'.!(mwnt at Gadambalia ,mel lnvu::;titjating leCjlllill' cercnl rotations 
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and/or intercropp ing) and develop add i ti.6nal breeder ~jcrecning techniques. 

Dr. Bakheit called a m0.etin'] 'l'hlll'sday morning of sorghum and millet 
workers to discuss thl! contract papers sent by /·Ir. Carl /·lucller. Some 
concel'n ....·(is n~'.1isterecl C'l1ncerning the conditional release of IN'rSORMIL 
equipment to individual investigators follQ',o:in9 pl:oject completion, particularly 
if 1\RC is rccluired to pay clut:y on the equipment as it ent.en:; Sudan. 'l'he conclusion 
was t.hat an effort \,'oul,l be made to have duty waived. r'lor<~ l::erious concr~rns 

were (1) Lein c] responsible for liabilities \,'hich might be accrued during the 
use of any IN'l'SORMIL equipment and (2) the provision that any disagreements 
be;:ween 1\RC and Nebrilska be settled in accordance wi th I~ebraska li.lws. 'rhe 
problem arose hecause the 1\RC legal advisors do not know what "Nebraska law" 
means. 'l'he general nature of federal versus state laWS in the US was m:plained 
plus the fact: that the Uni.versity of Hebraskil, as a contracting agent, is 
bound by state law, hence the proposed contrilct lilnguage. 'lrne suggc!;tion 
waD made that since st~tc laws governing most land grand universities are 
similar (but can be different) it might be profitilble to eXillnine liability 
clauses, etc., in the \vashington Stilt:e University - \'lestern Sudan 1\gricultural 
Research Project contract to try and get an idea of ...,ays to clarify or improve 
the contract language. Dr. Bakheit \"as in Khartoum on Saturday doing that 
and consictering ·-tho to approach regarding duty fl"t~e equipment entry. It was 
further suggested thilt he try to prepare a brief ammendrnent, if necessary, 
to the proposerl contract, 'sign the al:lmendment and send the properly executed 
documents to I NTSORr·1IIJ administrators for their consideration. Hopefully 
this might get formalities taken care of and money to Sudan quickly since 
the planti.ng ~eason is ncar. 

The remainrler of Thursday was spent covering experimental detc:ils 
with Dr. f·'aral! and setting up Qtjuipmt?nt. Dr. R. P. Jain provided transpor
tation b.:lck to Khartoum in an ICRISAT v~hicle Thursday afternoon since Friday 
is the Sudanese Holy DilY and an appointment had been set up \Olith Dr. Karouri 
on SilturJay morning at 0:00. 

1\ trip W.:lS Ilw<lc F'riclay to \'lSARP headquarters to see Or. Riley under the 
mistaken notion thilt the Americans operate on Friday. 

Due to unknown difficulties, Dr. Karouri did not milke the appointed 
Silturdily morning meeting. 1\ visit at WSARP with Drs. Owens and Riley developed 
ilnc1 clar if i cd further pro))ilnle mutual research interests bt:tween thc! Shambat and 
El Obcirl stations ,1S notr>rl in the appendix. B~sically th~ topics included 
are t.illage olltions, stilnd geometry (related to water man2gement) and fertility 
rotiltion - intt:rcropping - lp.gume rC'i~earch. Dr. H.iley plans to discuss thoughts 
from that meeting with Dr. Karouri. 

[)ep<1l"t\ln~ for. r.airo \o/as 2: 30 /11,1 on 1·lay 1. 



Appendix 

Potential Sudan (El O))oid and Khan:.oum) COOp(~rc:ltiJe research involving 
the University of Khartoum, \'lSARP" r\l~GRAD and INTSORHIL 

Agronomy 

'fillage 

1.	 diking 

2.	 mulching 

3. limited hCl."bicide use (wick stick w/~:oundup)
 

Stand geometry
 

1.	 drill in 75 cm rows 

2.	 drill in 150 cm rows 

3.	 hill in 15C cm rows - wide row hilling may ration water 
better over the season. 

Ferti:ity 

1.	 N test to define response levels - this s~ould help in evaluating 
potential of legume input in intercropping or rotations. 

2.	 Sorghum - COWPCilS, gloundnuts, beans, other legumes 
Millet - cO\oJpeas, groundnuts, beans, other legumes 
Rotations might tend to negate striga problems. 

3.	 Use legwnes in shifting agriculture schemes? 

4.	 Cereal-legume-N fertilizer trials. Try wide rows and 
hills wi th J~ at1dl~d about a mr,ter away from hills to sec if N 
pickup by the cereal at the muter extremity has any negative 
effect on legume N fixation in the hill where legume roots 
are concentrated. 'l'lle revers,.) scheme might also be trieel. 

5. Start cereal screening in legumA-cereal rotation fields 

possihle IN'l'Soru"l!, us dissertation research for lIFGRAD students. 

1.	 Evaluate N fertilizer effect on N fixation - perhaps use a split 
root technilltw. 

2.	 SttHly WcJl:Cll" ~;tn.?ss effec:b; on photo:,ynthesis, respiration and
 
relaterl H r i>:ilt10n (N [.i >:ati nn if; (~Iwrgy dcpen<l(!nt on PIW).
 

3.	 Start IJcnotypl' :,cl"l.!cnil1C] on lC(jllme f.i(~hls in a cereal-lel)UJno 
rotation ~;l'hl.'I~(~. Use boLh l'.nO'.·lll lir\l.!~; and populations. Try to relate 
l:h()::;,~ which do well to N efficiency u:;e, nwt pcculiclritics, 
re:;pi r it t ion I' r f ic i ency ,11 III 11 r.i:< III i()1l I~ [[ i.G i ellr.y • 

.,.	 Con~;ill<'l' t11<~ pol:.t~nl:i"ll )"r) 1(' of myclJl"IlJi ;;:ile in ..... ,"1tor r.elations ilnd 
N fiXilt.inn .ill r;or(jhulil and millet. 


