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The 3udan '.:. pru. rl.^.y an •ilir
J.'^-'.' . >"- • •: ^7 ;;iiV-. vas*- cjvaa of ¿.ood 

agricultural Ir.nd, n:o7ur.te Tótnr r'->z<-\i?v,i\ o - Í f.-»v urab'c. clinate for tho 

production cf various types of food snc1 ^a:m c: ^ -.r.. u .• V¿i.h ¿negation 

and rain-foù cultivation, ¿'h.» Sn-im b>. ¿ fhris¿or: •':•• •í:*..<*:\ ci rr^-icul turni 

products no the nain source oi' ?ood, 3f••/».• m.'^ .•. . .anjc, n: i V:u« mala p*rt; 

of the gross national product , of thç 100 .lllior. f/.rpj cf potential 

cultivable land, only about 9,5 nillion a.<r»< nro ci.uva'.n'. at preeent 

2.2 millions under irri^atior nr.d  "'. ?, mi ü iena  of rain landa. 

Tre r\ain crops {',rcy.-n in thr iiuf-n, the rj-r,-. ,~*ci»r. of caoh ard 

the estinated average yields per .¿ere <• ve lifted !a t.*lo. J. • Cotton i^ the 

raaizi and nest important "ash crop ci' the- ^udiir. raid D'iri (oorphum) ±a the 

staple food of the *jre~tt nvtjcri*;' of úiy pooplo. *:qort oonioditioa aro 

mostly agrioultu-.-'L pir iuets wich coit% occupying u loading position 

(57.7 %), 3C0ÍI.T.? rooaa (V.I ^. <.tm AT'íüJC (/.^ ^j, crru-rinutn (7.5 *£), and 

oil cakes (6 ?£). v-^etVolo oil (i » •"-) ^-vì r^ror s'.et (G.O í). At present 

the econoBQT is mainly based en tho rx-^rt ->£ cotteti. 

The iner«i.',r in n':rio'jltur.Tl rr^'uMm i?i t'.o Cur'in 1 is mainly boon 

achieved through tho exr>an:i i ; n in caoppin ':r[.i. Lu the JJWt focade over 

0.7 of a million i»roas oí" írv'í^'.u lr.'ì tnc. £.¿.<jut i.2 aiilicui aeres 

of rainL'-inds wort» dov;lop-.'d. 'io> wor , *•'.. ;..-..- v-nr-i-s Î i iho yields per acre 

of the vu i ou. :ro»u h iv t'1" *n vor I..:iìtod, .'u? ¡reo out 'lvo-y.iar plan cf 

eoonooiio und soci*. I -icv ^ op'a .»¿c /*' ih'- . ¡«f»;-. ' i "?»"•-.- .'S) -im« r,t developing 

agricultural prcKction b^h .••->r'»•">:.tr.? 1 y an/" vrtioaiJy. It has boo» 

realited t^wc  t'., - .-v.}:! vara H^SIOì.;     L*-. .'•.-.if iop.tien    of    croppi.v,    an£     the 
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*î*ab..r  ",     ..'•ei:  un-; ' v< I->',P -.r'a-   jf   '.h'.- ru«. Iti o :p   of  th« Sudan 

f>- 

•-"   s :.'íiir«1o Coit on 
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.Irr -n^ 

r   ;   V -. 

i c r.v.r.« « 

cr.' 'tin.   rore?.". 

,"<> / I+.B 

: r,i, 5.3 
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},M 0.55 

314 0.50 

ijü*- 0.15 

z¿ Z7 

H$tí 0.26 

U€ C.70 

Lb o.i»5 J P     '•  C  w i* 

^      ' ici us ßiven lu ¿centers (313 lo. 3 e «ri cotton) pw cere fer oottoa 

cv•"> fer all other    -op1*. 

ani la 

t„P..,,r.Mr it yìri.à i9r ur.lt mi pro »nionf th« ©est i»port metaa rf 

.L--r -:;l!¿g rreOuetio!..      Tü aohievo  t.hi* th© une of   artificial fertili»«« 

•^ j-.-:oci.,nii.r?j ^-, -ne of tha o.i6cntJ.«jl oiocient« of adv&noed orop huflb*näiy. 

i'ìio ^.portane of atul"le Ini   i>-rM, ¿entier,    of nrop»    atoa*    thertfore fr« 

V    s-.ì*à l'or vertical .UwcJopmunt   ar apicultura! preduotion. 

TV..1  ro»pona« of cror-   lo   ..ho    ap;.1 ^«-.ion    of    fertiìirers    h&B    b««d 

i ••!«.   t)::<cn?ivply  in   the :   -.,*.••„   iT;   ;,hoSi,   .,hid4^f   niti o««twu*  frrtilifW» 

v.-   a'   -;,F   ^.itr:^ ut cnti.o.ì.  M   no? t  oí' the soils    havo    for    Ion« be« 

VTic;n -o br   inherent .'y lev i:: niTo^;,    /non* tht, aepoota  studied trere th« 

•: 'ct..  ,f i.h* tys^>. lu^it    u.thu   JiU t^P ,f   applying   nitrogen oa the 

'"'       '      . rowth  of "rOkJ". 



The offeots of nitrogen, phoiphats and vot.ish (.VPIC) on o*ttan yl»ld ha? 3 

hoen invent i£atei' using ckt<i obtained oyer a period of Iß y «ara (Burhao a.nA 

iiscai, 1969}. The rsspenac of cotton *o nitrogen ,vo ni/çnifioant -.aid ff\trlj" 

:<w?Jter.t b".t the rc.tr f 4r*-«»5«»í ir y'elí '»lth Ino row od H dl»ini/?hecl 

gradually« Che revena ^ *<- -•'•- ~T > rn* that ta " "0£li£iblo, aislar 

Investigation« were oonduoted on various other o ropa. 

¡fertiliser nitrogen has been ahain to result In substantial inirtaju;» }¿. 

tlie yield cu oro?a. At present, nitrogen It praotitfaJJy the only fertiliser 

eleaejftt used oomaeroially for orope in the Sudan .Nitrogen fertilisers ocnati- 

tutw aere than J7 # of the total inports of artlfloial fertilisers. Uroa^S £ 

If) la the fertiliser most widely used in the Sudan» It is «joetly applifu 

tc irrigated orope partlxxilarly ootten, vdieat, sugar oana, vegeteVlas cod very 

recently dura. Limited amounts of fertiliser are used in thr rain cultivated 

areas and hardly any in flood-Irrigation sohenes» 

The prie« of urea has been showing a tendency to ¿«creas«, as illuetrated 

by the purohesos of the 3udan (¿scire Beard, the biggest user   of   fertiliser 

nit regelt is the Sudan (Table 2). 

the rate of fertiliser tpplioati <n por unit area nas been Jnoreatl^ 

fTc&iAlly orer the years. Most reoently the reeoomended dose for «heat in the 

G taira area of the Sudan was increased fro» tf> to 80 lbJf/aore. Evidence wa» 

alao prasvnted to Jg&AJLoate that the present rate of fertiliser applioatlon to 

oottun in the Gesire (60 lb N per aoro) Is below the optino» «ooncair level 

and that the applioatlon of 120 12> N per aore would be ooenomio. Large oaale 

triple are therefore being oonduoted on increased fertiliser ratea. 

Xto additici* to tha developaent of now agrioultural aroee and the inoro*.** 

li deeage rata«, fertiliser use is also inorataing in privately owned fana en 

various orop» whioh hav? not beon reoel^lAg any type of oheaioal ffarfcilifcntiott« 

There are therefore reasons to belìo-re that the Sudnn's demand foi fertillior 
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Table 2,    Prícísr of 'ir;$ cu -.11 < i .m 'o 

G os im jijará   .. i e 

.!.•-> J". .•*-*•    ..       \ i'    ...VO   uU»Mh 

Toar 

1955/56 

Q io.ntit.y- lu     Prie o Ft.1 . . V."i 
o:'íí.:iii 

1960/61 

1961/É2 

1965/C6 

1356/67 

1967/58 

M* i':ii3 

1B,OCO 

CA..
1 

27,000 

;v3 Lta^' 

: •» OA     „"or*;--y, Jupia.. IUv>-« 

36,ü£ü £2? il - Od     V.'. Ga-sar^*, frollcu*!, 

%ciïi--y* IvsV, Jî~î"J\ 

lfC2/^3 >3,O;ü 

196 V^V 43; 775 

îtfycj .'.:,c:> 

¿£^ « :.;? - ci    y-'cj, its.v» *• G-ti" 

£¿r - î;î - Cl      <.jl;;iv.r¡j, j>~-aii, ¡aurica, 

£56 

44,CW0 £*7 

¿'V^ly, KOrr."':', U.S.A.» 

(-•7 - 10 - C-.l     Jqptn, UrStA. 

5t,t>7: j;,7 -   3 - M     U.S.S.F«, Jkacai», : 

€2? - ir. - n.\ 

15S9/S2 53,;co 

1969/fa 53,.r.CJ 

1970/71 72,0^ 

£¿C -   f. .. Od     Frailo, norray, Tfefcherl^I 

£.?7 - 30 - CU     U.3.S.1L, JRQBoaii. 

/^.û - :c - ci   n.s.n.^, pollila 
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nitrogen will oontinue to Inoro« s o during tho oooirvs revotai yt&ra.    Tv!;> 

is oloarly reflected In ths estinAtod roquirenont of fcrrtilisor nitre;::1.., 

oaloulatod by tho Ministry of Planning for tho Five-ycara plfjj,    given ir. 

table 3»    Tha total annual requiTmait whioh wns 5n the neighbourhood   cf 

100 thoi   end ton» of uro« In 19» î Í8 oxjootod to : s» to «bout 2C0 thous- 

and tono in the next few year».    It is important to realiee   that    it hin 

been rath«r dliTicuix to aasutM that ail the o.itlmated amount will bo o^*"- 

euaed, particularly in the rainUndi and privately owutd   farms r.hora V.i 

poroantago of land whioh will be fertiliaed is hard to predict .Tho ac^V-; 

estimated for government soheme* are fairly reliable. The estimatosi in*?ir • 

aae in expenditure on fertilisers and ito peroentage of tho total leper:.3 

of the Sudan, a» indicated by the patterò of import oozsoditles, aro gires 

In tabla k* 

Nitrogenous fertilisers have eonsistontly been euacyg tho ooEno&Uiea 

imported by the Sudan.   No fertiliaer industry has a» yet icja eata'oîir.hcî 

in the oountry.   However,   realialng that the deaand for nitrogonci* fert- 

iliser i~ suffiently   high, the importano o of the oenatruoticn of a   fer« 

tiliser faotory haa been stressed upon several oooasions. 

The feasible;' •-" -,*->T • "• .'r^ - forti User  Yotory in the £v*v\ w?.n 

first studied by the Batelle Institute - Frankfurt am Main in 1$$} and "ry 

the Shell International Company in 1964.    More rocontly, l?6fî,    the Su2an 

Industrial ftesearoh Institute prepared a oomprhensive study cntittlcd »¡'¿a 

Feasibility of Setting Up a Nitrogen Fertiliser Plant in the Sudans "    tho 

salient features of which are summaried in the following four pirûgrr.pv-. 

The original report was based on an annual aspeeity   of lfJO thousand 

aetrio tons of urea whioh was soon reali»ed   te   bo   insufflent   for   the 

future needs of the oountry and an addendum, was prepared     Innlnoing   m 

eo emonio study of tho projeot basud on e oap-ioity of 1J0 thousand tona oj 
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Tabi* /u     stimateti oxp«nditurt or. .\rtilir,»r-a and pox^sntap-e of tha  total 

imports for    the» ymra 196*, ~ 1975 

Yaar Amount in L.% Million«       £ of total Impertí 

1365 1.9 2.6 Actual 
1966 2.2 2.7 ri 

1967 2.1 2.5 n 

1966 0.94 1.0 H 

1969 1.4 1.5 • 

1970 2.0 1.9 VstiaattA 
1971 2.7 2.4 » 

1972 3.5 2.9 « 

1973 4.? 3.1 » 

1974 5.0 3.4 N 

1975 5.0 3.6 fi 

<*~frr~r.   It i, „imut tc wti<m ^   <lnc>   ^   pMpa,tt(m rf 

•ta» iWtt .««1 «.„,.!„ „.„. bs<;n wd„ ^ ^^ p#rtln#at to ^ 

»roJ.ot, »d »Ith ¿.lotion, o.n..rn^ with th. frtill.« In^trj-. It i, 

»o» .«.«Uor ».pfd that o Mpaoity „f 200 thou«*)   t«,    rf urn «»U 

be Bore appropriate. 

In .Ä^ta, m, of tho prMMJM taM- ^ ^ ^^^ of iyatiwii( 

«M«. th. initial .top to .^ „„a ,.„„ ^ oyntlwUj th, wpopt ^ 

—MM th. .t• r^r,.,^ „f „^      st--   refominfc of   ^^ M 

refina «..« ros nrt owa(Ba „ thore u m mtwi   âew<    rf ^  to 

the Suda.ii anü th.*- supply of refi•,-, »...      *    * 
M y       rei ine,y tMB^ la üauffioient.      The    naphtha 

proooo waa reported norc r.-<-.cmi0 th r   *•>.       -*i  , 
cmio th.r   the    partim    oxidation of fuel  oil 

and thf pruoeaa of eiwtonOytie    proantti«, «r K -» 
/ prooucticc of hydrogen in ambulation with 

partial, oxidation - :  í\IP¿  .,;>  _, „  „     . , 
w.ia ,5eMi..erra    eoonc,ic,Uy foafJW# enly  ^ 



tho vicinity* of an vrtrozclx chea], reumi, en" hyàrv-cltjaxvL} power «hiah oa»- 

not bo used :nore üconoEi±';aj ì,/. ;'->r TUììHO-
1
!/-. synthesis, due to the scvl? pr;- 

ctuotion oapaoity, +ho prooea-s u3."uv_: reoiprooucui^ -• oppressor» WûB considered 

inevitable. The ioti-1 recycle -^••'••'VWH w*; <~h-vv)r. for iirea 3yntheaie by tho 

reaction of ammonia nrui ita by-produot Cdrbor. dioxide. 

The report oonparoe various -litcrnatlvc site? including   Port    Sudan, 

Sennar, Khartvum and Uosoirea  Hr-cns.    Por** Sudan, lïhare the Shell refinery 

oan bo uaed as a souroc of the raw material light naphtha and vrharo trans- 

portation oosts are lowest, has the major diaadvantacao of ncuto    shortago 

of fresh water, noedad in big quantities for tha factory, and tha high eost 

of elootrical po^er.    An c-conoeric avaluntlun of ih1- 'iiffwront    looalitie* 

taking •'nto account  tho ruiin it WEIS  of cost  • trainsport  of equipment,naphtha, 

fuel,  oil and fertiliKor; oost   of t-lwtTicity, water, ani axtra oivil »ngi- 

nearing) indioatod th'it the moat suitable plant sit«    aobins to ba Sennar. 

xjoatad on tho KLue Kile and the Junoticn of sovoral railray linea, 3cnnar 

has the advantages of boir.c ir.  tho centre  of th;' miri f.^-ieultural    area, 

adequate freah water, r^<l f.". lr"V -v..-p '„.'.-ü-o^cCyic powu.. 

Tho total capti-il ¿oji ci' u ^Lwu prc-aueiriß ano hundred thouB'xnâ tan) 

of urea was ostimutod ût about  twenty *nd a half million dollars, 72 # of 

which ia in foreign currency.    The ooonoaics of the projoot taking i***0 

aooount fiaod, variably tuia total coat, revorue and profitability ware oai— 

culatod at various levels of production for tha two plant oapacitjai proposed 

thon.    The main it eoe of tho •*?;-. lo u la ti on 'f thr  annual profit* and      foreign 

exchange savingr. art? prer-ontod  in t-ablf 'í. 



??".', lo   ' •>. V, •jr    r»-.ju,í  : "or  Vro oapaoitica 

/.mml rcnreriu: !>;..<.-; 

/Jinual operati^ rc,i*;i 

A^j.'-l. Pre i t 

Coat If ii-spoi-to-". ur.--» 

Total foroi&a ûxoh/ir\;> j;.:;¿fn-.itu_-, 

tw)l'-.dln3 {dr.rocfj'.Li..-^    inter--!:; 

•-"  *'r;   ^)'.].!ì."T VîT» A t'ÏA.:b 

•'£ì'®?l tuna 

Co: 

VgO^qpO tona 

13.60 

9-59 

12.6 

H'« 

r^^a,  ina), 
5.9 

," * Í. \i &Z 
Agréai r--t f'.-*i-ì>r; c-.ìivs 

" f'ô'.fL"»:."""" MM
 
er r'v "r '3: °" •-•«= «** »*» **à — 

e ••-.,•.• r.-ii •.:,;  , ¡-i.;t.,...-,t  ,. , ri.trogon fartUi««. »Jtaul la 

th. a,*.-, f. , K<>^aa, ,, - aii «    .tl^,, crîta:si fsvlas rroiMltloo> 

acr,,?i ,..«,,.,, pjc ;1„ ^ ute „^^.. to wm urtn¿ ^ ^^^ ^ 

tho footo"y,     i" •t'thtr-'T*..     tv«-.   „._4-<   • j-.. ir.    ..ï-vatrr,^, ta , f an-..jiHty or ertili»« In the oountiy. 

In addition to srti.iryiT.r- *;.0 ^.n*,,^, ,.,.„   .   t ^ 
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