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The Sudon b pru. ellyv an et~ T L0 ey Ath vast areas of g00d
agrisultural lond, ec~munte wator roscureos -t favouradlc climate for the
preductiom of varicus {ype:z of foed and cann croos e totn Ledtgadieon
tad rein-fod cultivaticn. he sudan bhay *hersilor: #0272 701 01 rzricultural
products «3 the main sourcs of Tood, Feveconmwis L oLonco, suid the madn pard:
of the gross national procuct , ¢f the 00 ..11lior.  ezres ¢ polratial
oultivaeble land, only about 9,5 miilicn e 2> ore ci.tivaie! at present

2.2 milldons under irrleatdior and 7,7 miilicns of rain landa.

Tre main crops ¢grosm dn the 3ad-n, the =xren  ~cwrn of c¢iaoh ard
the estimated nverarie yiclds per were «re Tisted !'n tahle Y. . Cnttan 19 the
naip and mest important ~nsh crop ¢! tho Judam wnd Dara (Gorghum) 1s the
staple food of inc ,reit mujeritr of <tnu people. Ixyporl ooniedities are
mostly agrioultul prolucts vith  coitsn occupyin;, o leading position
(57.7 %), sesamo r2eas (Yol %oj. smnm 2xa0dc ([oF %), crran-imuts (7.5 %), and
oll cakes (6 7). vosetnble ofl (1 ! =) i ~aptor seel (0.0 %), At present

tho economy is mainly based cn the eoert »f rotten.

The inerearc in n-rinnltura? rre’o-ticr in tho Julan las mainly been
achiecved thi-ourh tho exmansica in cioppoadt wrera. i the iast 3docade aver
0.7 of a million wrcaz of driiimisva davio oana et 1.2 wililiea asres
of reinlunds wore dovolopad, Moievor, *#l g tarer $a Lho yuelds per acre
of the vasiou. =rop. bave tron var izaitod.  ue [jreoazent Civoeysar plan of
eoonomlo and socinl Acv Topuw ut o e R TLTWW20%) 2dims nt doveloping
agrioultural yrot.ction koch ortrate?ly amni veortleoaily. It has bean

realieged th.c ti maxdeam jessanes ool lioetien Af cropply, and *he
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‘neeccue 43 yield wer unit srea ere among  the  most igport mesns aof

~wrtmrocclug rreductien,  Te achieve this the use of artifininl fertilisers
Ao 100esnined so rne af the cascntial cluments of advanoed orop husbandry,
e Loportanse of ariaidcdal (emtt,igatier.  of aropt stams therefore from

‘heoend f'or vertical Jlevelommunt af gprlculdural rreduation.

1

Juw resporwe of crete 40 lhe apllinacion of fertilirers has besn
“toode s gatensavely 10 the D ovws, L1 ihese atudiec, nitiogenous fortilizers
T the veatezt 8tention, ks most of the soils hawe for lorg beem
Fican fo be dnhicrent v Lo it mitrogern, S0ong the aapsota studied were the

Ut af the Typos, Bweit witho! g t e af apslying nitregep on the

£ rowth of argpe,




The offsots «f nitrogen, phosphate snd yotsah (NP, on osttan vie1d hagd

hoen investigated using dete obta.nod over & period of 18 vears (Burhan and
vanal, 1969). The respenae of coton *o nitrogen sus aignificant wnd fairky
conzdptent bt the »e2r & “4revesas ir yield with inoroased H  dimindnohed
graduallr, The resnendc 4~ wec osr cCda prd that ta ¥ vagliglole, Sivilar

Lavestigntions were conduoted on verious other orops.

Yortilissr nitrogsen has been shown to rasult in substantial inaresncs ‘o
the yleld of oreve. A¢ present, nitragen is pmotically tho only Tertilisc;:
elavent vsed nomaeroielly for crops in the Sudan,Nitrogen fertilisers ocnsti-
futy mere than 97 % of the total imports of artifioial fertilisera. Urce(L5 js
¥} 43 the fortiliser most widely used in the Sudam It 4is mostly opplied
tc irrigated oreps partiocularly cotton, wheat, sugar oana, vegetsdlss cpd vexy
rooently Aus. Limited amounts of fertiliser are used in the rain cultivated

arsas avd hardly any in flood~irrigation sohemes.

The price of urea has been gshowing a temdenoy to dacrease, as illustrated
by tke purchases of the Judan Gesirs Boerd, the diggest user of fertiliser
nitrogos 4a the Sudan (Table 2).

The rate of fertiliser applicati m per unit area nas bean inoreasi~g
rretually over the yeara, Nost reoently the recommended dose for wheat in the
Gonira arsa of the Sudan was inoreased frem AC to 80 1d.N/acre., Evidence wms
alao prasmted to ipndioate that the present rats of fertiiizer applivatien to
oottun in the Gesire (B0 1b N per aore; is belor the optimum sooncair level
and that the application of 120 1b N per aore would be soonomic. Targe sosls
trisls are therefore doing oonducted on increased fertilisger retos.

Ir additicon to tha development of now agrioulturcl arces ani tho inoroess
43 dosags rates, fertiliser use is alsc inoressing in privatoly omned faras oa
various orops which have not daon receivirg eny ‘ype of chemioal frrtilieation.

There are thareforc reasons to beligre that the Suidan's demand for fertilisee
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nitrogen will oontimue to inorcaso during the coming several espa. 7o

1s oloarly refleoted in tho estimatod roquirement of fortiliror ritwen:,

oalculated by the Ministry of Plonning for thoe Fiveeyears plen, given i

teble 3, Tho total annual requirement whioh wns in the neightourhouvd of

100 thor and tons of ures in 19. ) 48 exjooted to 1 se to about 2C0 thous-

and tons in tho next few years, It is important to realiee that 4t L

been rathec dlficuit Lo sasuny that all the uatimated amount will bo oc--
sumed, particularly in the rainlands and privately owmned farms whoro (.

poresntage of land whioh will be fertiliged is hard to prediet.Tho awc. =’
estizatod faor government sohemes are fairly roliedle. The estimated dmmc.
ase in expenditure on fertilisers and its percentage of tho total dmpei's

of the Sudan as indicated by the pattern of import oozpodities, aro ghv:il
in tedle 4.

Nitrogonous fertilisers have eonsistontly decn ameng the oommoddtie:
imported by the Sudan, No fertiliser industry has as yeci tcin establirhel
in the ocountry. However, realising that the damsnd for nitrogencs fort-
1liser i. suffiently high, the importanco of the senstruoticn of & foxe

tiliser factory has been stressed upon several coossioms.

The feaslhlil’+: ~~ -~a*~377 “ipn o Partitiger Jrotory in the Su>in wan
first studied by the Batelle Institute - Frenkfuri am Main in 1993 andd ty
the Shell International Company in 1964, More recontly, 1968, the Sulan
Industrial Research Institute prepered a comprhensive study entittled “[io
Peasidbility of Setting Up a Nitrogen Fertilizer Plent in the Sudang" the

salient foatures of which are summseried in the following four parogriy =,

The orizinal report was dased on an anmial capeaeitr of 100 thousend
metrio tons of urea which was socn realised tc be inpeuffient for 4ke
future needs of the country and an addendum was prepared inoluding 2%

eoccnomio study of the projeot dbascul on e oaproity of 170 thcusand tens ol
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Table 4, tstimated oxpenditure or Jurtilirera and purventare of the totsl

imports for the years 196 - 1975

- . e e - TR e man S aa ek e e S e s " —— - ——
TR LG M e A - -

Year Amount in L,7, Millions % of total imperts

1965 1.9 246 Astunl
1966 2,2 2.7 "
1967 2.1 2.5 "
1968 0.94 1.0 y
1969 1.4 1.5 "
1970 2,0 1,9 Tatimated
mwn 2.7 24 "
1972 3.5 2,9 "
1973 be? 3.1 "
197, S.0 3.4 '
197% 5.8 3.6 n

- B - . TR 4 o e - s et e oo A

urea per year. It is relevant to mention that since the prepasetion of
that report several disoussions have becn made in meetings pertinent to the
projeot, and with delegations oencerned with the fertiliser industry, It is

now gansrelly aoceptod that a capacity of 200 thousand tons of urea would

be more appropriate.

In selooting ane of tho Proosesses known {n the produetion of synthesis
grsee, the initial atop te ammcnin and ther ureg syntheais, the repart re~
oommended the stcan refarcing of napttha, Steam reforming of natural or
refinery gases was nct oonsidercd us there ie no naturel souree of gas in
the Sudan and the supply or refiinery gusea ia insuf{'iodent, The saphtha
Frocoss was reperted core eocicnio th the partial oxidatiopn of fuel o4l
and the process of wiectmalyte productior of hydropren in sombination with

partlal axidation < fuel 30l wig aopeg ‘ered wooncoleally foasihle only dn




tho vicipity of an ertresely chonp sourne of Bydro-clustris power vihioh osp~
not be used more oconcmitily. Uor smoonisn syathosis, dve to the smll pri~
Juotion capaocity, the prooess wusing reolpreoating ~omprossors was considered
inevitable. The total rocy.le ~vaneag wos cheaar for urea syntheasis by the

roaction of ammonic ard its by-producst carbon dioxide.

The report compared various alternative sitca ineluding Port Sudan,
Sennar, Khartium and Roseires areas. Pert Sulan, where the Shell refinery
oan bo used a8 u sowwc of the rew material light naphtha and vhere trans-
portation costs are lowest, bas Lhe major disadvanteges of zoute shortago
of fresh water, necded in blg quantities for the factory, and the high cost
of eleotrical power. An oconamic avaluation »f the differont looculities
tnkin;- *ato account the muin items of cost /transport of equipment,napatha,
fuel, o1l and fertilirer; oost of clectricity, water, and oxtra oivil engi~
neering) indicated that the most suitadble plapt site seums to be Scnmar.
o0ated on the Blue Nile and the junsticn of sevorael railvay lines, Scmnar
has the edvantages of boinp ir. the e-mtre of +he miin ar-ieultural area,

adequate fresh water, ~xd fuir” - % 7.

3 . “, A ;o
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The total captinl cost of' o plani producing 2me sundred thousund tons
of uroa was oztimutod at gbout twenty and a half milidien dellars, 72 % of
whioh 1s in foreigm ocurrcncy. The odsonomics of the prajeod takipg into
account fixed, wariable und total cost, revorue and profitadility were cal-
oulataed at variocus levols of production for the two plant ocapacitles proposed
then. The main itcms of the ~aloulation <f the apnual proefits agl foreign

axoh ¢ sevinge ar« preronted in Lable 4.
>



PPN PrPiehilly vl Uorele tohio gn ey e Cor hee eaproities
el MR Cep Yl ieer apen plact
SO "0r_oapedity of
S 000 ¢ona 0,000 tons
Ml ens AR
TS v ql { mi '4038\
hoadidugny; (& 2tlitons)
k3 § - y
fmrnl raverus  (Gnlel) i es 13,60
v . -
fnrucl operaiing reat oo 17 9.99
Aot Proctt Ey o861
Cost 4f Ziposte  ure- Tk 12,6
Votal foroign exohan o Lrpencdilys o
Loluddnz {(dr rocdeiloy, interras A 5.9
nayhiha, i,
dmral ot o modegns ey, Bobe 6.7

¢ Asteing en yopaen poloo ef §7% ver a3 07 wscs (cr? ropt Sucan) and
PO et Scxzar,
® Anrued oreriidns cos:s Loleds 4 % Artevart on fivee oapital,

- . T e . - - ———— o PN

I 7. e ghac A L iehIg e t 2f s mitrogon fertilizer plant in
tho Sudun L0 G prositatls Al - oans s ei7lga orchanse saving preposition,
Sevoerl Lovdred pacile mie Llse ex3vted to carn living frem enployment by
tho faoto vy, ForthexTore, thy erosilaniid ty of Tapiilizer in the oountry,
in eddition to ar tialyine 400 acentry'e oo, is apt te euccurages ferti-

Leer e 2l Hoamate 44, VOO W Afs edloges rivduntion,

In p~ridan s fap LUt caenlanean: oo ‘Lustrial prelmetien aml the
introduotlan or r3y et el Ay Lriad rroducts €9 Loet domastio roquire~
panty ans oo Juposts o7 o it dlier, the Tlve Ysar Plan for
Beopomia wid ojal <IYUTgent of ‘g Suuar {19?01’}'5} e::visages the oons-
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