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PREFACE

Tho Bud~n ia 8 country rich in liveatock. Yet during the late dry ooa.on
!lOst at the Budan expari.flce8 ahortagea in Mat lind the country is unable to
export Mat to na1,ghborinll countrien. Thene ahortages result 114inly becausa
livestock are railad in Breas far dllltllnt troll the consulling and export
cantrao, and the animals ore U8UIl11y eronsported on the hoof 810ng what 111
known al the Northern Btock Route. Unfol'tunately, water 111 unavailable along
sou Itretchs8 of thb route, and the route has becolle aeriouoly d08ortUied.

For IUIny yal'rll plannere were thinking of opening a southern atoclt route
where both water and gralling are avaUable (lr can be ...de IIvailable. lIowever,
th.. pr.-aent worlt is the fint aerious study to be don:l on tho Southern Stock
Route. In this 8enM the atOOy is a bold new concept. Whell the atudy .a.
started, it aised at looking at the expected environllental probl.lIs which Idght
result from opening a southern route. As the work progressed it became clear,
08 the reader ,,111 notice, that it turned to be a lIore comprehensive and
integrated study, considering not only the i_diate environllMlntal impact but
the broader social and economic contexts as well. Furthermore, the 8tudy
provides an exa.ple of a work that gives full consideration to Guessing
environMntal problell8 before the start of the project, in this caee the
Southern Stock Route. The work "as carried out by local Sudanese experts frOli
the University of Khartoum as well as from other institutions in the country.

AIIIong the pooitive aspects of a Southarn Stock Route which the study
identifies:

(a) reduced costs of livestock t~ansporting, therefore bringing financial
gains back to the produce~8;

(b) year-round trekking and therefore a -are consistent flow of meat to
domestic and overseas markets;

(c) incressed off-t~ke and therefore leso presoure on grazing 1ands;

(d) improved veterinary services for the trekking animals ao well as
greatly improved control of animal diseases along the Route;

(e) expanded provioion of "ater for both human and animal consumption;

(f) controlled natural grazing (thinning of kitir, and fire lines) ao
well as establishing a fodder farm for c~ol areas;

(g) greater control of liveotock movements by the producers themselves.

•
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Perhaps even mora important, the Bouthern Stock Routo wU I rollevo curront
environmental pr080llros on the Northorn Stock Route. Bimlll toneouoly the ntudy
detorminos that t~ere ~111 btl no sorious adverse environmental impacto If:

(0) tho r.ecommendationn of thin ntudy oro implemented;

(b) the Route h well monaKad inc1udinK attention to StlCllrlty:

(c) the environmcntll1 conditiono are carefully monitored olonK the floute
and appropriate stepo taken in situations where danKor siKns reveal
potential problomo.

In addition to the points mentioned directly in this study, the report
offars a wealth of information about topics that are usually controversial-e.K.
Will the nomads cooperate and oell the surpluo animals? Wi 11 the we11­
established tradero of the Northern Stock Route be wHHng to accept the
Southern Route? Will the openinK of the Southern Route help in breakln~ the
traditional monopoly handful of Hvestock merchants Ilt Omdurman?

Finally, the rcpurt provides on invaluable wealth of data on the currcnt
conditions of water, pasturen, soil, feed resources, and marketinR. Any
follow-up or monitoring efforts in the future which are associated with the
Southern Stock Route will find this publication a storehouse of valuable
information.

1
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ButlHARY OF M<:OHHr~NDATIONS

I. Northorn Stock Routl! Uno Aholllrl no ~tm1tllrl Or P.vlln f1t0I?Jll'trl.

Unttl II tow yeoro 111(0, many vI"wllrI tho mnin problem wIth tho Northorn
f1t.or.k Route (N9R) to he lIIck of dry oomoon water alonl! oomo o.f ito otretchoo.
Thooo dry oreao nrc th'! oneo covered hy Booement Complex Formotiono ond IJllndy
noiln. They rio IlOt y/.eld IIndef!lround water nor IIro they ouitoblo for !'!!!.!.~

conotruc t.ion, primorily bocauoe of tho porooity of the onndy ooil. Recon tl y,
howover, ren equaLly oeriouo prohlem haD Elmerlled. Bov<!ral porto of the NSR have
hoen oeveroly d"~ertiHod, fIIeotly becaul!Ill of tho largo number of nnillJolo that
are trokklld ovary yenr. Thooe deoert1filJj oreao \lond to be rehabilitated. It
to therofore r,'oclJmmonde.l that tho NSR be uoed ao little 110 pooolble or, if
foaoible, not uted at 011.

2. A Southo'.!! Stock Routo 10 An Appropriate Alternative.

Ao the main rJIIPplieo of liveotock for export and domestic consumption come
from western Sudon, a more ollitoble rOlJtt! has to bo found. A Southern Stock
Route (SSR) io thoroforo propooed. It Iltarto from Dirka Khadrll in oouthweotern
Darfur and paooeo eootward oomewhat parollol to Bohr el Arab until a point near
Abyei. Thon the route takes a northeosterly.direction to Dolami, and then an
ensterl.y direction to Kooti. From Kosti the routo io sUllgested to f.ollow t'Je
ells tern side of the White Nile to Khartoum. Two feerler routeo are 0100 sug­
gooted. One starts from Lake Abyad and passeo by Kadup;l1 and10ino the main
route near Delami. The Ilecond feeder route starto from Lid, paoses by
Abbassiya, and .Ioins the main route neat· Kermo!. The total length of the route
from Birka Khadra to Khartoum is about 1653 kilometres compared to 1400 kilo­
metres for the NSR from Nyala to Omdurman. The width of the proposed route 10

about 40 kilomElreo. Dut where this ia not poosible because of mechanized
rainfed areao or in the overgrazed area between t':>rmsl and Kosti, a narrower
rnute is acceptable. provirled that sufficient feed fru~ agricultural residues
or irrigated fodder is provided. From Kosti to Khartoum, irril(ated fodder is
essential and therefore a narrow route io sufficient. In this particular
stretch, however, six holding grounds for animals to rest and feed have to be
established. Elich holding ground should have an area of about 25 square kilo­
motres.

3. New Areas Will Be Tapped By SSR.

The first part of the SSR (From Birka Khadra to Delami) and the two feeder
routes will pass through the largest dry soason animal concentrations in Sudan.
Thus the proposed route and i to feeders will tap not only the traditional
western areas of livestock bupplles but also areas of the Nllotlc tribes of
sout;hern Sudan. Until now, these southern areas have played only a minor role
in the liveotock tra~e of Sudan.
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About. twent.y 1'0 It CI1 I1t of tho ll.vOlltock In nOllth,HIl J)nrfllr 111111 pnrl' of
BOllthorn lCordoEan wl.ll bo north of lIud far IIWIIV from tho nllll~l!lltrlfl flnlt. It. III
tIlcommellded thllt thollo nrllllf! hI! IIIlrVOtl bv tho I.fvnntock HpIII: lind Hllrkptlnll
Ulrporlltlon (l,MMC) hlock trllino. I'rmn KOIlt.i to Khurtollm, mont lIvclltock wIll
be trekked olon~ till! cllntorn Illdo of thl' Whit Il NUo. IIowovor, I r IItock IIllml",rll
become too hrllo, 8011lll nnimalo clln bl! trll/lllportlld by truck", rlvllr Lrnnllporl:,
Dr LHHC trll1nn whIch will be more offfdontiv IIl1ed nn thl! turrlllvor of "",,,I"ml
anti waRona will he Quicker.

5. Tho BSR 111 1I0th Donirllblo And Fennfhll'.

TIle openin~ of the BSR in technicnly pOllofhl(!, oconomfcnlly f(ulrIlhl,', 111111

nationEllly desirable. The technical pOlllllh1l1ty DC SSIt III hnned on the
Eollowl.nR:

(II) water can be made nVlliln hIe nIl alou/( the propollod rOllte nud I tn t.wo
feedero:

(b) RrnzlnR from nnturlll plloture lind nl(rtculturlll renlcfuco from 1l1rkl1
Khndrn to Kootl. io plentiful for the ontimntcd 100,000 IInimal 1I/11tll
that nrc expected to uoa the route nnd itn feadero:

(d from KOllti to Khortoum the Itvp.otock will ne(!d irri/lnted foddor whIch
will come from n propooed I, ,000 acre fnrm to hp. entnbl1nhed n('nf
Kooti. It nh~uld be noted that NSR animal trekkiu/l from F.I Oheld or
Tendelti to Omdurman currently uneo fodder trllunported from Omdurmau
and parts of White Nile reRion.

The economic feaoibility io banecf on:

(0) the coot 01 trekkin/l and waterinR the livestock wUI be leno thnn in
the enol' of :he NSR:

(b) the asoumption that th(~ oavin/la macfe from (a) will be ahared by the
producern, traders, herders, and merchants and thio will /live incen­
tives for increaoed n~le of animals:

National denirsbility otemo from the fact that the SSR will:

(0) effectively reduce the present seaoonality of livestock and meat
supplies in domeatic and export marknto;

(b) help Sudan to increase ito carninRo in foreign currencieo from the
export of liv~9tock.
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Thl'l fO.llowlol( lHl'! AUI-II(Plltl,,1 I'lA IlllcAnllllry tlll!lMlltll tor tilt! rlnRI

It h I'llcomllll!nd 11'\ thnt 16 borl!hohAI nnd 1tC) hnHr" hI] drlilod nnd
ollcllvnt(,,1 Illol1/-l tllo routo nm.! Itll C,wndnrn. Tli;-w~i:~r f1olot/l /lhould
hn 20 kl.lomntrcHI IIpArt. Thn tolnl I~OAt of cOlllltructl.nK till! Wllt('1f
pOI.lltll h tllltlmnt:1Il1 lit rotlllhly $17,000,000.

Thl! fl8R gholiid lIPllrndn oxhtll1R vntor,lnllry fnclll.tlcn nlld 0lltllbl111h
nowonog. It 1/1 thnrnfor(l rncommolldcdl

(t) to uhobllltnto 01111 oAtobl1l1h IIOW votndnory poot" tn ntrotoj(ic
locotlon9, i.ll., floor lorl(o m.orkntll nll,l nt tho .1unction of tho
f(ladorA nllel mllln routa;

(I {) to nntob:,inh nnd nqllLp 26 elLpn nnd t, dLfI-ntrcn",th monitoring
llIhorntol'1on.

Tho totol cont of rehahf UtlltlflR old and utnbllnlllnR nnw votnrLnary
f1olJtn, mobll., unltll, <llpll, and laboratorlllll In oatlmatod at. opproxl.­
mat.ely $5,OOCI,000.

(c) An1mAI fnpd

GrazlOl{ ond foedln", f1otentloln \1111 rec,ulre expnnB1on. Recommendo­
tloM Inclucle:

(1) openlnR fIre line grldo;

(tt) rehllbUlt.lltlnR overRrll7.ed areoa through reoeedlnR and reaerva­
t Ion of aome a reaa ;

(it 1) thlnlllnR of denae kltlr;

The coot of the above three itema wU 1 be about. $500,000.

(tv) eatohl1ohinR II commercial, {',OO(l acre irri!!ated fodder form near
KOf,ti to provif1e fodder for ElflimalB trekking from Kosti to
KhArtoum. The farm io expected to produce about 7616 tona of
digcatable nutritive fodder every six montha. The required
ardount of fodder 10 5,400 ton'l.

(d) ~s and creditc

(1) N,IW marketa are required in 1l11:ka Khadra, Safaha, and Abye1.
Theae locations potent ially h'Jvt~, lBrge aaleo of an1.malB though
al: present they hove no organized marketo;

~-
ar
I
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(to It I.PI Importnnt t.hnt IImlll.1 trlldnrll. prOflul1l1rll, or thnlr rfll,,­
t.IWIII nnl1 kln"mnn pnlnr thl! U.vt'AI:ock tr"IIn. Ilmllll coopnrlltlvn
"ocJntlnPl mny nIno ho f!nOOllrn~Il" by Dfr8rln~ crnllit fllcilltion.

It ill lmllOrtnnt Chnt thl! film /lrlltlunlly hulld Un own IIncurlty ff)rl.~l!n,

Pllrhnp" n.lml.lnr to thllt of tho rllllwnYIl. 'I'honll 11Ilcurl.ty nrrnnfll.mllnt.n
would hllvn to bn nllllotllltlld nnd coord I n/ll:IltI with thll cllnl:rlll nnd
rn/(1orllll P1nclldty rore",n.

Thll RRR III n nlltlonol projoct with dlrfnront componentn which oVllrlnp
with rll!llJOlHllhll1tlon of <Iepartment" nnt.! unlto nt t.hll conl:rnl lint.!
rll/(ionnl Illvol. It In thorefore uU/<lJ.!ontlld thnt tho flflR ho I1dmlnln­
torod no .!!.!!!!.....!.'.!..!:.£grnto,' pro.toct. It.Il lIur.h, it Ilhould como ulld"r 011('

ndm1nllltrativo unit with nuthorlty to make uno of and coordlnllt~ tho
oxllltin/( focilitioo. nn well nn to notobllnh nnw onnR. It noomll thnt
I,MMC Itl the npproprlnto borly to bo (!ntrullt.ed with ntlch II work.

IIowovo r, T,MMC cannot do eVil rythi np; by I tllel f. Certnl n work lIt1ch nn
conotructlon nnd mnintonnnco of wnter pointa cnn ho executed hy the
Notlonnl It.dmlnlntrntion of Water (NAW). P.qunllv, the openJ.nK of f.1 rr
Iino RrldB, rehabilitntion of overRrnzcd nrcn, thlnnlnp; of kltlr, nnd
eata bl1shment of the J. rrip;ntod fodder f nrm would be contr~ wi th
the RnnKe and Poeturo Doportment. Similnr 8rran~ementB could be mod(,
with the Animal RellourcCrJ Department and with tho Security Forcell.
ltemB 911Ch " llel1lnp; water Bhoulti be manoKed otrlctly on a commercinl
banie nnd require thnt II company be formed, preferably by tho UBor of
tho SSR,.for the purpoeo of admlniBterlnR tho wntor points. But if a
company cannot be formed, wotor mano/(ement hall to be /(lven to a
contractor or contrnctoro. The livestock mnrketB can be mana/led bv
LMHC which has /(ood experience 1n (unnlnp, the natlons'o malor live­
stock marketo.

iii
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l'IIO,mc'r flllMMArty "Nil (;ONCJ.Ilfl ION

l'Iw O"lIIocrl'ltl.c 1lt"lllh1l! of Ih,' Ihlllfll1 Iln" ... IHHlfln II InrJ(I' wlln'th of Ilvo­
'Hock, rlntlmlltfHl In 19/11 to '1IImh,'r II!JOllt Pl." mflllon cllttll', 1/1 mlllloll IIhoop,
D mil 11011 1(0Ilt(1, I1l1cl 2.7 mlllloll clImoll1. '''rom thin wl'nlth, tho clllll1try mootn
It II dllmlllll:lc IIl'lldn of mClIIl: fin w!'11 IHI provt,t"n n nllrrilln for !'Kllort. It: In
thllllFlht I: hll I: 1I111111nlly Ilholll: 1.11 101111011 IIl'nd of c,/lttll' 111111 IIhlllll: 1•• 2 million
1\('1111 of Ilhl'C'P IIrn Il1nllllhtl'r/l,1 for IlIcnl clIllnllmlltllll1 or ll11portnd. 1II.,Ion lind
"klnn nIno nontrlbllto tll thl' ocol1omy lIf tIll' Bllcllln.

Tho I1I'IOlInd for mont wIll prohllhly contfnllt' tll rlno, hoth for locnl ncodn
nn wcll nn "Kportn, Nlp"cln11 v to tlw "rnh c:ollntl"ll'n 111111 nomo nofHhhollrtnJ(
"frlcnn ntlltl'n. Thin rtlll! In cillO to tho rnplcl Incrllnnl! of hllmnn pOPllln!:ton,
IIrhnnl:r.ntlon, and rlnln/( ntanrlllrdn of ltvlnJ(. TIll' nnnlln1 rntl, of Inc",nnf! of
tlw Blldlln popll1ntlon rllOlll'lI hetwol'n 2." IInri 1.2 pr'rcrnt, n fl/(llro whfch In
comnllfllhle to tllllt of mont Importln/( countrlnn.

Tho Hlldnn hnn IH!rn tryf.n/(, ,hlrtn/( thl! Innt few decnrlnn, to develop Itn
nnlmnl wrl/Ilth 1111 II wny 1:0 mor-t It II rlllln/( domelltlc nr-I!dn nnd to Incrolloo Ito
for"IRn curr.!ncv rllrnlnJ!n which lit prellent depend heovily on cropn, Includinll
cotton, Rroundnutll nnd other 011 ,wedn, lIud v,lIm "rnhlc. Cotton nnd Itn by­
nror1uctn, which conntltllte over 50 nercr-nt of Sudan'n OKporto by value, nre
bncomlnv. InnA profltnhle rllIO to thl! rfnlnl( prlcen of penticldon, Innectlcldeo,
fertlll:r.ern, machinery, lind 1l1hollr.

The mllin ltventoclt PI"orluc1nll. rep,lon of the cOllntry In wOlltflrn Sulllln which
hall numerouo odvnntllv,oo for ralnlnl( IInlmaln. One ntrlkinll fenture of the
I(oo/(raphy of the WP.nt I n the neanonal shortnv,!! of water. The rellion hao no
perennial rlvern: Ito ralnfnll 10 oeaBonal. rnnv,lnp, between lOBS than 100 mm in
tho northern Ileml-deaert parts to 800 mm In Ita nouthern arena. From n climat­
ic nnd ve)T,etatlonn1 poInt of view, western Sudan can bo dlvlrlpd into three
distinct :r.onea:

(I) The northern nemi-d0gert with annual rainfall leBa than 250 mm. Here
the main occupation 10 nomadism, raisinv. mainly sheep and call1E!ls:

(2) The middle :r.one with an nnnual rai nf all between 250 to 450 mm and
poor oavanna vep,etation. The main occupation io traditional rainfed
cultivation, thouv,h a few animala are also raised by the cultivators.
This zoae Is visited seasonally by the nomads from the north and
south:

(3) The southern zone wJth an annual rainfall ranllinp, between 450 to 800
mm has rich oavanna vev,otation. Here the main occupation io raioinv.
animalo under nomadic and oede.ntary conditiono. Cattle are the most
important animals (hence the tribal name Bag/(ara meuninll cattle
people), thouv.h sheep are increasinv,:

Thin southern zone is the primary concern of this study because: (a)
it is the main zone for raisinp, cattle in the Sudan, producinp, 70 to
80 of all the trade in (h)
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of droul(ht, lnrll;o numllllrn of POOllh, (lIbOIlI: 1.0 ml.lltoll porDono f.n
1983), togstllltr wIth thofr llVllOtock, mov/) from tho northorn lind tho
mtddlo zono/l lind tllko rafuKo In tho lIouthorn 1.0110, thufl Illcrnllnlllfo(
ttll importanco All II 1.1 voo tock nrodur.llll( zon".

The southern I:ono comprisoll tho wholo of flout-hnrll Ilodlu lind flouthnrn
Kordofan ProvlncAIl and tho nouthern pllrt of tho Whilo NUll Provinc",. Tho zono
ill the cotchlll' ~t oroll for tho SSR. Animal roinin/( In tho clltchmont IIreo 10
chorActerhod by: (a) low inputn Oil hnd III ownod by tho ototo, but to commu­
nally uDod. ThuD, posturo ill froc, And thlll to nIno tho conn with water which
i8 obtained from surfllce DourCOD mOllt of tho yonr: (b) low commorclal off-toke
beclluee of hIgh mortallty duo to onlmol dtnollnen ond ooononnl Inadequacy of
pasture; (c) Krellt distllnceA from nource to markets becouoe tho moin productng
part. of the clltchment area (Southern Darfur ond Southam Korrlofon) nre for
fr'.'m the conouminl( IIreOIl. NyIl1A, the lar/(eot producoro' mnrkot, io over 1,',00
kilometres from Omdurmlln, tho lar/!e"t conoumers' market. The Uvootock
trekking time between the two towno 10 about 60 dBYo.

Animal osleo in the morkots of the catchment arp.a reflf'ct oeMonolity.
Th10 19 becauso the anlmala ore trekked on the hoof alon~ the Nsn whore water
and. pa8ture ore eoolly obtlltned durIn/( /Jnd ohortly after the wet oeallon.
IIolt6ver, durin/( the Ion/( dry oear-all, both water and pooture ore difficult to
obtain.

The water problems are two-foH: (a) Ion/( tlectlono of the Nsn are mode
up of Basement Complex which docs not 0110\01 undor~rollnrl water otora/(e.
Further, theae aections are covered by SAnd oheets ond duneo which make hafira
/I u8eleas storage devIce; (b) boreholes in areao covered by water beiiiTiii
formation, i.o., Nubian Sondotones and Umm RUWBbo Series (ahout 2/3 of the
route), are badly monaJl;ed. Maintenonce to not re~ular1y done, ODare porto,
fuel and mochlne oUa are not cosily ovailable. Ao a result water provisIon io
not always Iluaranteed alan/( the NSR, even where there are horeholeo.

Psoture alOlll( the NSR Is normally avoilable durinJl; the wet aeoson but
becomes sparse durin/( the early part of the dry soooon (October-Jonuory), and
may df.RaPpeor completely durin/( the later port of the drv oeBoon (February­
June). In addition, the recent drol'/(ht destroyed ve/(etBtion covor over wide
areao, especially in the northern sectton of NSR.

Due to the problems of Inadequote paoture ond water durin/! the dry BeaHan
olonl! the NSR, l1veotock tradero hesitate to trek anlmola to Omdurman after
December. Thus, the moin sales in the productton areao are between July and
Novemberl December. Some BalcH are concluded after necember but these are
mainly for either local conoumption or for an1mal speculators who store anlmalo
near water pointo. Such anlmala feed on dry natural pastureo, on crop reoi­
dues, or on irrigated fodder ao available. Once the raIny Beoson beRtns, these
animals are dashed to Omdurman in the hope of receivlnll; h1l(h prlces. It is
estimated that between 80 and 85 percent of all trekked cattle arod oheep are
moved between Au/(ust and December when woter and foed are avollable alonp; the
route. Other than soeculator otock, very few anlmlllo are trekked between March
and June.

..



Tho Honuonnllty of nRlnn and trokkln~ from the producln~ nreRn tn nccom­
1"0nlod by nenllonnlltv of rlllppllell to connllmcrn. both local and forl!i~n. Thl.n
hall two undoolrahle eifectul

0) Pricor) In thl' lilt .. dl'v oOlloon tn Khartoum lind othnr townn alonF! tho
Nile rlne nhnrply, creatlnR frlllltratton Rnd pollttcal dinnotlo­
fnctionl

h) Stahlltty in Sudan'n ellport trade nuffero 00 tt,ere 19 keon comrlCti­
tor/l frolt nourcen /luch on Somol1a, AUlltrllUa and Now Zealand which
nrc ablo to nupplv live anlmalu nnd r,lent throul(hout the yer.r tn
continuolIB rel(1I1ar qllnntttien ot competitivo pricen.

Studl/ln Atmlld at Improvement of the Northam Stock Rout/!

The Sudan, trytnl( to oolvo the nea80nalttv of meat RuppHen, han carried
out a number of a ntudieG. Wtth the help of tho World Bonk, Iloven horeholllR
ware du~ and equtpped betwoan El Obeid and En Nahud. 80Unl( of I(reen natural
fodder wan aha attElmpted for une in ar/!ao where panture wan not avoilable,
mainly in the northern portn of the route. Denpite thene effortn the NSR could
not oHnet the noononalitv of nupply, mainly bocaune naw walln and balinl(
effortn ware not enouj(h to provide raliabla nourcon alonR the entira route.

In June 1981, an IFAD Identification Minnion vinited the Sudan and
selected the wentern ntock trannportotion need 00 one of the projectn requirinl(
further ntudien. ThlJ IFAD Hiodon won followed in October 1981 bv a FAO Team
which conc luded that, "the route proposed bV IFAD is not technically posoi ble
becauae the availability of adequate water supplies along the route cannot be
I(uaranteed." FAO investigated alternative posaibilitie!l and nUI(j(ested a route
farther Routh alonR the railway from Nvala throul(h Rahad to Tendeltt and then
north to Omdurman. This was called the "hoUr" route oince year-round water
supply can be secured by the construction of hafirs. In addition to its recom­
mendationn on water, the FAO Team also oUl(l(ested that feed be supplied and that
animaln be recondi tioned at feed lots after reaching Omdurman. However, the
Team raiaed the posoibility that if a larl(e number of animals were offered
durinR the late dry seaaon, prices'mil(ht drop nubstantially, leaving insuffi­
cient incentive to trekkero. Nevertheless, it was 0100 mentioned that ellport
demand may provide an off-oettin~ factor if animals are in I(ood condition.

Sudan did not accept the FAO propoaal. Thus in 1983 a World Bonk
Appraioal Hission (of Marples, Hukawi, Tote, Sammani and Hs Folk) visited the
Sudan and recommended that the NSR be uaed from July to December and then the
SSR be opened after December.

The Southern Stock Route

The Institute of Environmental Studien (IES), University of Khartoum was
requested by USAID/Khartoum in October, 1983 to ntudy and "determine the
potential environmental impacts of increased dry season livestock trekking on
the proposed pro.1ect arl!a following the railway line from Nyala through er
Rahad to Tendelti and then northwards to Omdurman, and on two feeder routes

:..



from Kra~lnK areno Routh of tho railwny line lendinR to thin proponed route."
Tho ambitIoulI Beope of work /.Inked IR8 to:

Dotormine tho typlJ of rnnltolnnd Involved, pro,1oct rBnlle cnrryinll
Ca,'Dctty, currant con.l1tlon, lind Cllrrllnt pllttcrn of utilizatIon hy
oxiotinK allricultutol ltroupn on a oeooonol bonis;

Identify potential hofir, well, or borehole niteo at diotoncon of 20
km. from eallh othor';--

Determine methods of control for occeoo to now wator pointo;

Identify areas of social conflict betweon oedentory formaro and
trekklnll hordoro;

Identify conatraintn and problema with morketinll channels and live­
stock movement in the pro,1ect orca:

a. how will the producer "fit in" to this tvpe of system?

b. how doeo the marketinll system function?

6. Determine when postoral.1ots sell their livestock and where markets
are located outRide official markets;

7. Determine how much land will be token from traditional producers if
access to water and forage supplies around it are used bV trekkinll
market anlmals:

8. Determine (0) the impact of land exprollriatlen (7 above) on tradi­
tional producero, :md (b) the impact of tradlti.onal producers and
their animals on the stock routes;

9. Identify native and supplementary foralles and their impact on avail­
ability of supplementary feed supply:

10. Evaluate the economic benefits of supplementary feed supply:

11. Recommend a resource manaRement plan and provide an outline in terms
of how water will be used:

12. Determine market incentives and benefits for producers. Assess what
factors influence decision-makin~ at the producer level;

13. Assess the producers' ideas of the effects of puttlnll in more
watering points;

14. Determine possible supply-stimulatinll effects for producers which mav
result in increased off-take:

15. Assess the availability of water along the route, includin~ rainfall
and hydroloRV data;



16. Annlysll the feasibility lind cont of haflr conlltrucclon:

17. R0comml!nd Mothodo of lJelf-finnnclnll mointflnonce of boreholes and
haf.lro;

lB. Anticipate the potential lncreaoe in livestock off-take if the oouth­
ern route Is develope(l.;

19. Estimate the d1Btl'1butlon of pro1ect benefitH between lanle traders,
small traders, otockmen, nnd livestock producero;

20. Evaluate the proposed methode of rO!lulatin!l the number of animals
trekklnl( to market with the foraFte RUPP!v;

21. Review methods of improving lonR-ranrle produetlvi ty, 1.0., foralle
supply as a resourCl! base;

22. Estimate the types Bnd numbflrs of animals owol!d by oodol\tary I(roups
l1vinR in the vicinity of southerly gradnR aronn durinR the dry
seoson;

23. Prl!sent actual numbero. a/{os, weights and types of animalo that are
trekked on the traditional route per month;

24. Locnte available voterinnry oerviceo in the field and evaluate their
capacity;

25. Propose how increased fundin/{ for veterinary servicolls can be utH-
hed; L

26. Determine whether a demand exists, the nature of supplementary feed
ouppJ.y, and how it mi/{ht be provided by pr! vate dealers.

Given these terms of reference, lES formed a team of specialized experts,
all of whom were well versed on western Sudan's hydrology, hydroReo10RY, live­
stock production, ranRe and pasture production systemo, nomadism, regional
planning, and water services. Most of these experts had previously worked in
western Sudan as hi!lh government officials in the departments of Ran!le and
Pasture, Rural Water Supply, and Veterinary Services. The rest had carried out
extensive research on one topic or another in western Sudan.

Members of the team were:

Professor M.D. El Khalifa
Director, lES, Editor and Evalustor of the Report.

Dr. Mustafa M. Khol(a1i, Geographer
Department of Geo!lraphy/1ES, Expert on Nomadism.
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Dr. Yagollb Abd41la Mohalll8d, Geographer,
IES, Expert. on Water Services.

Dr. Mohammed 081118n El SamDlllni, Geogrnphor/Soclolog~.Bt

Department of Geography, Univenity of Khartoum,
Expert on Regional Planning.

Dr. Tag £1 Sir Ahmed,
Inatitute of Animal Productton, University of Khartoum,
Animal Production Expert.

Dr. Ahmed HalDza Khalifa
Deportment of Business Administration, University of Khartoum,
Expert on Livestock Marketing.

Sayed/Ali Darrag
lIoad DepartlllOnt of Range and Pao ture,
Ministry of Agriculture and Naturnl Reso'irces, Khartoum.

Sayed/Mohamed Fad £1 Mula
Ministry of A~riculture and Natural Reoources, Khartoum.
Expert on Range and Posture.

Sayed\Abdel Razig Mukhtar,
National Administration for Water.
lIyd rogeolog18t.

Sayed\Mohammed Mahdi,
National Administration for Water.
Surface Water Expert.

Three resp-arch assistants assisted the team:

Sayed/Saad El Din Ibrahim, Soil Expert.

Sayed/Kamal Ahmed, Crop Production Expert.

Sayed/Adam Dhaw El Beit, Research Worker on Marketing.

The IllOthods of. invesigat10n included:

s) A review and examination of literature pertainin/( to the scope of
work. Books, papers and important repo rts on geology, hydrologv,
hydrogeology, grazing resources, and marketing were consulted in­
cluding reports by Hunting Technical Services, the Kordofan Special
Fund, and government agencies;

b) Field trips including one major trip that lasted for 30 days between
23 November and 22 December, 1983. This trip covered most sections
of the proposed SSR (Figure 1). The aims of the trips were:

to collect information and data from government offices and
livestock markets,
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to carry out intllrvinwll wIth prortucflro, trlldoro ond 111(/111 til ,
herders, and cultivatorll nlonl( tha routo,

to moalluro lind dotarmine fortlll:~1 production at randomly local:od
aamplns, ullin~ a 9.6 oQuare foot hoop,

to vioit odllting boreholeD nnd hntlrll alo",~ tho pL'oponod tlSlt
route Rnd to collect InformatiorlMtho condltlonn of pllmp" ,
onRInoo, IItorllj(o tank", horoholo violdn, nnd hnflrn,

to violt veterinary centro" lind annello tho (ocilitIon,

to visit and dfoculln wIth profollBlonnlo, ndml.nlntrotorn, politl­
ciano, and communlty leadern, tho pOlloi blo monap;omont problema
of the propoood route.

Criteria for the Selection of the Hnin SOllthern Route and its Two ~·p.odero

To oelect the appropriate moin route and two feoder routeD nnd to aooonn
tho potentIal oocioeconomIc, phvsIcal, and biological impacto, three major vet
intorrelated factors were conoidered. Each of theoe factors had beon oKlImlned
in lIght of the followIng:

1. Adequate supply of liveotock: Thio IncludeD the phyoical preoonce of
lIveotock along or near the rOllte nnd the foedoro 110 woll 00 the
willingneoo of tho producers to 8011 durIng the dry oOlloon;

2. TechnIcal feaoibility of the route: Thio Includeo tho poooIbIIItv of
fInding odequato water, enou~h p;rozing and other feod without cauoing
overgrazIng, and the possibIlity of trekkIng Ilvostock without
spreadIng animal dIsoaoos along tho different sections of the rOllte;

•
3. AcceptabilIty of the route: Thio includes oconomic acceptabIlity in

the sense that the coot of trekking animalo along tho rOllte should be
cheaper or, at least comparable to that along the NSR; Racial accopt­
ability among the people (paetoralioto and cultIvators) who are uolng
resources along the route, includin/( acceptabilIty bv the potential
uoero of the route, I.e., herders and tradero.

It io understood that no route will aathfy all of theoe conditIons. So
the Team settled for a compromise thet would best meet condltiono for the rOllte
and looked into meaoureo that would overcome the problemo of the unfulfilled
condItIons.

Applying the criterIa set above and after analyoing the data collected In
the field, the Team agreed on the main route and two feedero shown on FIgure 2.
The proposed main route 10 40 kilometres wIde and starts from Birka el
Khadra/Lake Kundi Routh of Buram. It passeo about 20 kilometres north of Bohr
el Arab near the Baggara dry Beason concentrationo of Hahbaniya, Rezeigot,
Messelriya Humr. and Hesoairiya Zurg. Thus, the route wIll paos near Safaha,
Helram, and Nyama and, then turn in a northeaoterly dIrection along Wadi
Shalango to Lagawa. From Lap,awa the route poosen about 10 ki lometres south of
Habila where dry io then Abu
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KAuhoh, (IBrt!oud Nyllmll j 111111 tholl l:Outh of Hnd 111 lIodlj( to KflrtRII1, AIIII ItIlk 1111 ,
(Jlldld, ondlnll lit KOlltl. I'ron! Kont I tho proponnd rout~1 tnlvnrllon tho "'intOI'll
,Ida ot tho Whit" Nllo. AltornntlvlJlI til thin l.nl1t 111'~tloll "1'0 nltllllr thn
trskklnK L'OUt." WI1I1t. of tho Whlto Nil", or tl'nnoportlll/t IIl1lmnln hy 1'111.\,
lIt.olllftUr, or t.ruck.

'rho prOl)(l!I(,t! fl. 1'111: foodllr roul:o nl:llrtll IWl1r I,nl((1 AhYRrI IIl1d I:holl /to,," IInt1r
Lllkl1 Kal Uk to Kndullll Rllel tholl ,Ioilln tho mn'! n rouln rwll I' !Jnlnmt.

Tho fJrolJOllod n"cond fnodor rOllto otllrtll from nnnr In Uri 1II111 v,onn 1:0
1."bllll 111 yo , then cnnt of ,Jobol Abu !Jom, Wont of G07- Khlldl'/l Rnd IlIOn ,101.1111 tho
mnln routll nOl<r Korml.ll •

•JuAtl,flcntlon for tho floutn ~.l!.!.2.!:l.lon.

The ocopc of wrrk montlollorl "tho propoflOfI plolnet III'lHl followlnll tho
railway Uno hom Nynllo throuJ(h or Rnhlld to 'I'elldoltl .... " lIowovor, lookln/t ot
the concentrntloll of Uvelltock durl.nK tho dry Beonon It won found thnt tlHl nron
nionK or noor tho rll!.lwny contllInn only nbout 25 porcent of tho tol:nJ numhor of
l1veotock In the pro,loct IIreR. In contrnnt, th" oren fnrther nouth 1I10nll, lind
near Bat r el Arllb hila about 7.5 percent of the oren I n total lIve!ltock. Ulllnll,
nnrtal photOG tnken In April, 1975, HuntlnK TechnlclIl Servl,cen (M/lrch 1976)
calculated thnt the.!!!!!!!:. nn,1 .Rngnha Innel nYlltl'mn of tho Il(llWIRnt hnd llbout 1.5
mUlton helld of cottle lind 0.1. mllUon hoarl of I1hoop out of Il total of 2.1.9

-- million and 0.9 million head or cnttle nnrl f)lH~OP rCfJ,>octlvely 1n tltn whole
"tudy nrea. In tho cnno of the Humr whore flottloment of nomndll hnn not beon on
InrFle Ilcolo, nlmoot all the cnttle (ovor one million head) move to the Dahl' nnd
Ragabo ayatem nt thl! bel(innlnlT, of tho dry neoson. Fill,nro 17 nhowfl ;r~ of
lIveotock concentration of the Arab nomadfl dllr.np; the dry flellnon. Jleclluoo the
propOlled route llnd ita two feeder bronchen ntnrt from rwnr Dahl' (d Arab, tlwy
Ilre bound to lap lIveRtock of the nout"ern t rlbeR which nre now fnr nway from
any cattle route. ThuR, rolocntlon of the SSR route to B morl' flollthcrly loca­
tIon makeo many more cllttle potentinlly avnllable for trllkklnll,.

Two mlRconceptlonn about nomndlc behavior munt be mcntlonecl' (n) thnt
nOllUldo are reluctant to flell animals becauao 1 ivelltock have nDeclal fllnctlonn,
lind (b) that nomads do not oell onlmaln durln/o( the dry !Jenoon. Althoullh there
are nome Rralno of tL"uth In thene Idells, they have been E'KflRRernted by mnny
scho\arn, e.R., Cunnlson. The fnct In that nomads do Ilel t nnlmaln if mnrket
prices are hiRh enouRh and If accello to m,trke t ia easy cnouPlh. This behaviol'
WIlO demonstreted durlnp: the Second Wurld War when ~eRt was In /o(reat demand to
feed the Br1tlah troopn In the Middle Eallt. Prices rose ahnrply. The authori­
ties bp.Kan to worry thll t the hlPlh prlcen ~4ould d 1'01 n nway Sudan's anlmol
wealth.

The point was alao dlscus5ed ur len~th with many stock producers when the
SSR Team wso in the field 40 yesrn later. Producera made clear that once a
mille animsl attains maturity or a female becomes infertUe, the animol 10
available for nale and all or part of the earninl{ 10 reinvested in bllyinR younPl
anlmala from other nomads who may bp. In need of money or from the tribeo of
oouthern Sudan. This practise allows the social prelltl~e Plalned from animals
to continue but on a commercially viable bllols.
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"rolilicorll ,11110 mml!! c 1111'" to til" 'I'nnm thnt. I.h"v IInll flnrl. lIf I.holl' ·lIrlf,11l
,tllrlnl( thn ,trv 1I1'lwon. All I'vlrl",wl' 10 thlu "oint, II' \oIMI rwlNI I:IlIIt rnnny
1.1'1111"1'11 III1V nnlmnln dtlrlnl( til" rlrv lI"I./lOn ,"ul ",ltoro" .'horn 1I1H.r \oIlItnr "olntll
IInt,1I till' fll'ul wfwkn or thn ralnv IIlumon \oItwo th,'v {~lIn fntl'h .1 '·ll(h "ric,••

In /lrllto nf tl".no tn"tfrnoll'''", ro,'ordll of IInl.rnnl IInlon (dallrlv IIho\ol thnt
tllll mnIn 111111111/< III lion" III. tlw "1l1l1nnlnl( IIn,l flnd of tIll! ,Irv Illlllllflll. Thill ClIO

1m flxJllillnml hy II nll",I,,~r of fMl.orfl. "'11'111., r1l1rlntt, tho Condomlnlllm 01'11 tho
nomlulll 10101'" not III to\ol1ll1 to r:rOIlIl Into tho 10101 Ilr/lzlnl( nrnnll of thl' P...':~.7~ IIntI I
thov ho,1 nolrl tIll! IInlmnl tllll. In ofll,-r I.n pov tho tllll, h,'rdor" II IINt to ,llIll
nom,' IInlm"I'1 III. thn hl!Rlllnlllp, of till' Will: nnllllon, ,llIn,llt.I' thr' for.t thot tllo
onJmol1l \oIur'l not Vl!t In th"lr h""t conditIon. Hollll1/f, at thn nnd (If tho \oIot
AOMlOn \oIon hOllml on two foctorn: (0) th" nnlmlllrl wer,~ III: I:helr hont, nnd (b)
th,> nomndll nllede,l monov to huv I tomll nllch nn Ilrn In, nllp,or, II nil t"l1 to 10llt
durlnp; tho drv IInllnon whlr.h tho nummln II rlf! luI In tIl(! nolith wh"rr' thorn 111'11 no
prop(!r morl«ol:n for nl'lllnl( or huvlnp,. It. nhould nlno h(' no t ",I I:hllt tho rocordn
In tho vnrloun mllr'kotn nhow tllot n nllhntnn!:'"1 nllrnlll'r of nnlmnln 111'0 tnkon to
th,,' mnrkolll throlll(lIout tlw dry nl!nno(l. 1I0wl'ver, only 0 few orc Ilctllllllv 1I0ld
h'-CIIIIIIl! IIry nO,1non trokklnl( Illonll, tho NSf( III not norllliblo nnd thllll AnIon or"
f!!w.

It con ho condlld,ld, ttwrofofl', thElt tIll! onenlnl( of till! pronolll!d SSR onrl
tho two f(!odnrll will moke trl!kklnp, nOlllllhlu dllrlnl( thl' ontirl! dry Aoonon. Thill
101111 enr.ourn'Cl! tl'lld"l'n to hllv moro ltventock. In tllrn, thun" IIllleA will put
tho producor In 0 hettor harp,nininq nonltlon 1111 It \oIil1 no lonl(l!r hu necollAllry
to noll only at thl! enll of th!! ralnv neonon. It IR olltlmatl!rI thot obout
.100,000 animal IInltn lOlly ho availabll! for trr:lkklnp: IIhould tho SHft be oponor'.

Tl!chnlcnl ~'"nlll.hl1 ltV of tho ~~l.!.':

Tho wot!!r RupplV onalvslA nhows thot wotl!r can ho mado lIva11able in larl(e
quantitloR all OVr:lr tho SSR and I tn two branchoA. AboUl 70 porcont of the
rOllto lien ncrOIlA th!! rIch l!!!Jlgarll Ballin where boroholen can be drilled to
vlold lorp;e qllant1tltJu of water. 11. in imnortant to note hllre thot numerolls
boreholoR have alrearly beon drilled, (FJFlurll 11) with no nJp,n of the water
table boin", lowllred. Fip,uro 12 nhown the IlPprolllmate location of 76 nup,p,ested
new bores, Roaced obout 20 km. from each other. In tlY! rest of the' routo,
haftrs can bo constructed. Tho annroxlmate locatlona of 40 haftrn have been
Rhown bV Fip;ure 12. In additIon, the calculotion made in thia studv showa that
water con be provided at lower priceA thsn alon", the NSR.

Analysis of the field riots showa that there in adequate feed alonp, the
route from Birka Khadra to KORtl AS well 1lIl alonp, the two feederll, but lit ratea
of productIon that vary between 0.1 and 0.26 tonn ner feddan, oil' dry. It haa
been eatimated that the natural feed available I'lon", the aectlona of the route
at 40 km. width would be aufficlent for a total of Rbout 790,000 animal units
trekkinl( rlurin//, the 6 months dry Aeason. In addition, the crop reaiduea avail­
able are Rufficient to accommodate another 930,000 animals for 6 montha. All
thia la more than three timea the number of snimala estimated to be trekked
alon~ the route. HO\olever. to avoid overp,razinp;, a number of measures are
augReated. Theae include:



I. OOl1l1f,IIR or fin' 111111 I(ridA lind provl,1l1l1( IIr'l1 Itl'" I(lIn,.,lnl

2. r""lllldl,nl( In tHI'II11 of hll(h rnlllfnll, wh"r" OVt·rll,rll1.I nil, hnll tllkfHl
pIllc,,;

,1. rllnnrvlnp; dnl(rlldlHI nrllllll:

I, • nntnbl.tnhlnl( holdlllJ( I(rouIIIIII;

5. hunh-thlnnlnll whl!ro thl! ,~LI:"~,r. t n rlon,,,"

Dut thl! northp.rn ntrlltch, 1.11., Tendl'ltl-Kolltl up to Omrlurmlln. whldl III l~nmllllln

to both the mlR lind thn NflR hnn 110 Ill1ntllr(' nn ttlthl!r IIldl! o[ tho rlv"r. 11 In
thcrllforo rofllrrnd to lin /I crltlcnl IIrlln. Tho T"IIM III1'lIf,l!ntn thllt whlltovor f,·",1
lillY be avallablll nholllrl Ill' MvtHl til [",..1 1010111 IIv"ntnck. I'or tn·kklnll, IInl~

mnlll, trdRat"d "odd"r "holl1d hl! provl",.,I. It 1.11 t:twrl.'fon' IIUKP'lllltl!l1 thllt II

IIUrtl!9 of nIx holdlnp;. fcndlrlR, nnd rl.'lItlnll, II,rolUIIIII (25 km. 2 lllldt) hit
eotabllnhed lit 1,0 km. intl!rvnln. Given th,· totll1 dfntnlH:l! froln KonU to
Khnrtoum III. 240 km., Iltock would r"qufrl' (, tn'kklnl< rllIYII on lin IIv"rnp;,· nf f,O
km./rlny. Givlln rwnd for rou/{hly on(' rillY t.o r"llt for 1.!VllrY f,O km. dny of
trekkinR, ntock would requlr(l ahout 12 rillyn to fMk" til<! flnnl Jlortl.on of the
lourney.

Another conlll,rll1rat.lon In Ilventock hl1al tho Ttwrl' II fl.! n numhor of fatlll
and wOflttnll, onimal rlt!ll!Ollllll In wentern Surllln. Thll hlll,h tl!mpl'raturl!, thl! com­
oorlltively hiRh humidity, the larll,l' numbera of I fv('ntock, IInrl ttll' mnrkl!diy lon~

and wirleflpreArI nomadic mobility havl' 1111 connpl rl'rI to rlllflll till' Inclrll'ncl' of
animol dillenOI!O In thl' r"Rlon. Th,!af' rllnllanl'n CAn h,! clnnnl fll'd lin fnfl'ctfoun,
pnrnnitlc, Anrl tick-borne. Tho mont ollriouo Infectloull rllfl"an,. In rlnrll'rp"nt
which used to bll known In thl' whole Surlnno-Salwlilln ZOllO. Other Inf('ctioufl
dislll1fllls Inclurle Contllll,Iou8 bovine pleuropneumonlll (Cnpp). 1f1l,.morrhn~I(' nl'pti­
cemin (If.S.), Blockqullfter (nQ>, Anthrax, And Poot. nnd Hout.h c1inelllll! (FHD).
Pnrll8itlc dislloolls include TrYflnnoooml.ofllA nnd Inlt'fnlll llIlrnlltt'!n. whit,. t.lck­
borne rlillllAAl!S Include opeciefl such All Ixorn·o. lloophlluR lind Ambl yommae
rhloicephnluA.

The oolic, of controllin~ onimal rltRI'OSllS dnt~1l back to thll early Yl'arll of
this century, but took Ahape In activl' form onl, nft.l'r the Second World Wnr.
Normally, thl! Infectious rllseaRllfl are controllod throulT,h thl' tllll' of vaccina­
tion. The mOflt sedouo dlsllose. rlnderpellt, waR oimollt eradlcnted whl'n thll
Tro'Jnonacional JP-15 CampallT,n was stArted In 19(,O'A. But dul' to relaxation of
control meosurllS (tn turn due to shortalT,e of funds and fnci1itills) the disease
broke out alT,ain in the late 1970's anrl early 1980's.

The possibility of livestock trode spreadinll, diseases to different relT,lons
of the Sudon and to Importinll, countries WIlS considered a lon~ time ap;o. The
problem is p;enerally solved in the case of the NSR by vaccinotinp; animals at
control11np; points and issuinlT, permits of movement. Animals intended for
export must stay 1n quarantine at least 21 doys for cattle and 7 doys for
sheep. The same procedure should be followed for the SSR. The poltc, should
aim at ensur1np; health, well-beinp;, and soundness of trekked livestock and to
prevent the spread of disease. For thls reason it ts of vital importAnce to
coordinate veterinary oervices of the SSR wi th those provided by veterinary



Ill"'" pMtl btl IlIUlt llllhl1ul, 2fl molt HIl un l til hp. (:r,,"t .. ,I, 2(. dt plI h.. 11tl/lIlUIIOt:I'(I,
Alld Ii dlp·'IIt.,."n,,!:h monttol'lolC IlIboul:ortn I,,· hili'.! 10 Thl! Vl!t"dnAry fllI,l dlpu
plnll IIl1rvl.l1i!1ll Olill h" iliAd" 'IvnU 11111.11 to trllkld n~ ,III w,,11 III t.n :IO~iJlIlIll 111111
IIlltttlld IInlm,,11l 011 " Plly_""1: hARI~.

Olh'! of tltl! mOAt f.mporl:lIIlt con"ldp.rlltfon'l for thl! Ilvl'llll:nck tr!ldnrl nnd
prod'"1l!r" fA whnthor t.h" fltlR wl.ll hI! of mntl1rllll 1:,,,nnOI:II. AI111 lww thenp. 1II!IIl!~

fHA will complIrf! to t,hOll1! d,tHlvlld from thll Nfllt. 111~ hnnnfitn I:lIkt'! two formlll
(I) TIll! COAt of wlltt'!rlnj( lind trnkklnll. 111111 (2) how I"nl( llllplt.nl wtll hI! tlllllllP
In tho trek.

Thp cnlctlht.lonA mndn I~ Chllptllr I, "ltow thllt lint"", for one nnlmAI unit pllr
dllY from hornhoill/l lind l!.1!!.!.!.~! ilIon", thll IWIt wIll cnnl: IIpproJllmnl:nly?05 or (,
to Il plnAt.or".

/lorehol,,,,
IIntlr'!.

NfiR

(JUnck Mllrkllt)
No hnffrn

IHlIl
(r.ntimn ~nd)

6 to II fit..

Thnreforo. the novln/( In wlltorlnl( 1/155 IInimnl untto por dny from a bor.allole
alon~ the SSR I!Cjualo (25-7.22) X 1/,55 .. ES 258.7. In the caoo or !lnrlr". the
BI1vinl7, In waterlnl7, 1455 animal untt._ per day I!qllalo (25-10) X 1115 5 -';;-{d~·18.25.

Prom thlB calculation It can he Been thnt eotlDll1tod reduced lIater COOtB on the 1-
SSR can brinl( direct economic benefit (nnd incentiveo) to otock ownero.

Tranuport cooto alon/( the SSR nlso appear to be advantnllooun:

Cost of Transpo~ttns One AniDll11 Unit

NSR

Nya la-Omdu rman

ES 89.2

Nyala-Omdurman

ES 73.1

SSR
(Estimated)

Blrka Khadra ­
Omdurmcn

ES 43.3

The ol!cond major consideration in length of time of the investment. NSR
traders and merchants buy animals in the peak season but "store" some near
water points until the next rainy soason. This practise ties up capital for 5
to 7 mont;,s. But with the opening of the SSR. "storing" livestock '
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unnllC,,'UllfY ,'" th!' rOllt" 10111.1 I.!' In 1111" th"llIll(hotlt th" drv II!'IIIIOII. Y"l1f"'rmll1/1
trClkklnl( 101:11.1 no dlltlbt In,'rMu,!' th" tllnHlV<lr or {"'nltlll.. "lIrth"rmorp, th.,
4Vlltlllblll.l.v of W[allr. 1'''1'/1. 111111 vl't"flnllrv fHHVII'PIl 1I101ll< Ih.. nnR III hOlllltl to
filducfI ... tllilty IlmOl1fl trnkklnll II.vPR'rH~k whlrh l.rPII!'l1llv nmlllll1t" 10 nhollt. III
pllrCp.nt 1110nl( th" NIlR hptwl'PII llel'pmh"r IInrl H"Hh. Aft!'r H"reh. v"rv 1'''101 IInl··
ulll tllkn tho NIlR.

ft. III PKIIl'lcl"d thl1l. th,,"!' mll!:"rllll 1<11111" will h" /1I"'rllllll,,,1 IImonll m"r­
dumt". I. rOIL!orll, hprdprn. ond pr()t1l1r"r~. Tf th" Inr"ntlv",. to flrodul'nrn nn/I
~e"d"rll ,r,' ll1rl':" el1olll-!h. mllf!' lI.d II liP; wlll mor" thl1l1 IlkolV Ink .. oln,:".

On th" oth.. r hond. mnny 01' th" Irndeffl nllIl ml'r,:hnntll IIr" flr"n"lI!. I V 1:11'11 to
the NIlR. Trlldnrll 'H'"14l1V live In t.ownll 11lI{'h lUI NVIIIII or '~,I nll"ln. Tn nrt/tI­
Uan, mnnv have oth"r bll"lnllAII Intnrellt." t.O ""111111<" dllrlnJf, I. h•••Irv 1I."IlIon. ~'or

thl' 9SR, tflHI.. rll ",ould hnv" t.o ltv.,. for mllllY monthn nnllr tlnhr .·1 Afilii In ont"r
to lIupffrvilll' tl",lr ltvl''1tock trn,t .. "fl'ectlv"IV. flo mnnv of lItl! Ilr"""nl: trnd.!r"
nllY be np;nlnnt the flSR. If t.hlR opponltlon t!E'vploPR, It. mAY he II hll!llnlnl< In
dhl\ul110 lin t.lw nl1W nt:oek rout... mllY n.\low till! "m,.rllln/( IImnll I:r'III",'n (Jf,nt lnh,,)
from the 1I0mlld!l t.o p:ro",. To encourllllfl th,."" n..w tl'adnrA, r.rt!rllt fnelI !.!""'I
shouirl he provld«:d.

11"1 Inrl(l1 mnrehant.n, mont. or whom live In Gr"lItl'r Khnrtoum, mnv fflld
communlcatlnlt with th"ir Rl1,l!ntn And herd.. rll 11"lIr llllhr I?l Aroh rnt.her dl ffl.rult..
Thh probl ..". however Clln h" lIolved if thp flSR rt"velop" nn efflefl'nt communlcn­
tlon lind InformatIon IIYllt"m as one of Itn componentn.

The producer who prl'n/lntly lIellll mORt anlmllln nt the /lncl of ell/l wet nrlloon
wUl p;et t",o formll of mllteda1 henefHII: (II) pllrt of the oavlnR from the COllt
of trekklnp; and "'lIterlnJf,. (llbout In to 20 percl?nt of the totlll cant) III bOllnd
to p;o to hIm: (b) thl? pro<!uc:l?r ",111 b" in II hetter hllrp;nlnlnj( pon ttton IIR it
will not he lIeceOOllrv to sell animals ot the end of the wet APaoon to buy hln
needs. Inllteart, he 101111 oell IInv time durlnp; the vellr deppndln~ on hill ne..dll
lind th'e prices.

There Is one fllctor to conaider when ",elp;hinp; yellr-10Ill( OilIeR. It wna
atllted In IFAD'n Report, (t9Rt) that:

••• if II eonRiderahle numher of IInimala - sav 20,000 ­
would be offered for aale in Omrlurman durinp; the peak of
th.. dry /leMon. ,lrfce/l mip;ht drop substantIally. lellvlnp,
insuffic(ent incentives to trekkers. Export demand mll1,ht
provide an offsettinp; factor. if the anImals are in ~ood

condition.

The present Team dioap;rees. Instead, the SSR will crellte oufficient incl'ntives
for sslen throup;hout the vear. independent of neasonal fluctuation in price.
Furthermore. it h not ltkelv that prices ",111 drop, not onlv he cause of riBinl!;
eltport demand, but also because the domestIc human population is increasinp; and
therefore requirlnp; more meat and the SSR anImals will reach Omdurman in p;ood
enou~h condition to command a ~ood price.

Another issue of acceptability is land access. It is recommended that the
width of the SSR be 40 km. This is bound to take land from both the nomads and
cultivators. Theoretically speakln~ thp nomads shotlld not object be"auae: (a)



Ihn 1111111 In '~lIfnrnllllltll ... IHln,1 1111,1 rio tonI' 111111 tlln "I/lht , .. nrr· ...nllt /HllmnlA (rom
l~rfl/IAlrll(, Ilnll (h) tllf' nomn,ln will I",rll.fll. ,II r"f'lly from III" rolll:" nn mort!
nnlmilin wfl.1 III' nolll 'Inri nl n h'l(hnr rlllllrll 1:0 til,. rHlmrlflll. In prnr.tlnl1, how~

I.'vnr, I,ll" tr"III(/1I1( IlI1lmnlll wfl.l ,~omrll"" I'or I(rlllo'"/1 wlt:h tho 1I0m/lllle IIl1d IlIll,­
tll'.1 1111110111,. II Il ,I Ihlll cn"H,'" 11I11"nlllll '~'H1fllr.l. Til,. 1101111,1011 1,0 thlll flrnhlnm
I f,," III mllk'"1l l'ollt'rllllJllll Im'lI'ov"m"III" '11 til,. rlllll(II 110 tllnl' I.IlI' rllllllornll'1l:n.
rwmll,ln. 111111 n"tt I"rn, f •• ,01 thllt tlll'Y 111'1' hC',\fIf J tllll( Ilfl n r<,nlllt. 01' til,. I:otnl.
ImflrnV"IlIftnl.lI.

(;lIltlvnl:nrll 101.11 III nIl n'III1'rn IIl:tl1l1 1:1 011. 'I'Iwrl' nr" I:wo r:Vfl/!1I1 I:rlllll­
1:1011111 r.lIll:lvat.nrn 111111 oWII"rll of m,.dlllllllonll fllrmll. (;ollfllr.l: rnny IIr'no 10111:11
hoth, onpl.!clnl1y In tIll' ovor~r.IIII:lvnl,"1 111111 oVllr-l(I'IIWIl IIft'lI h,·tlo/,·ml Knrmnl 01111
KOlltl (trll,1I t.IIlJlltI) nml In I:h,. !Il1hllll nrl'n wlwr" til" m,'r.hIlIl11.l·11 (IIrmn form n
conttnllolln hlock 1,0 km. X I,() km. !Iowtlvl'r 'n t.hl' l~/Ill" n( t.rlld. tlon/II cult.fvn­
t.orn, tllill con(llct lOllY not hn /III nl.r!nlln 1111 (Irnt IIflpl~nrll. 'nUl ffinln crnpn,
dllr,1. ,llIkhn, ,101l1 v,rnllnd~llItfl "hOIlII' lin hnrvnnt.",1 hy n"comhl'r/Jllnullry, bllt WlIlol'­
'';;;T,;'n,,'-rr;;-.;- r .. mnl n unhllrVI'Al:l!f1 unt f I tIll' 101<1,110 of Hnrch. Mtrr thllt dntf', tho
cllltlvntor" hnv,. no l'Iv,ht to fJrl'v"nt nnfmllin cronnlnv,. t'nrthnrrnorl' , m/lIlY
1'111 Ifvlll:nrn mllY f'l.n,1 1t prnfl tnhll' to ,1(,11 r.rop rnnlduon /II1f' wntl'rmlo(on 1111 (('ml
for trl'kklnv, IInlmllln.

TIll' prnhlnm wIth m.. chllnl7.I'" cultlvnl.f.on fA t.hnt thl' OWI1l'rA of till' nchemt!n
wllllltronv,ly ohl"ct to Innd t.nk"n frnm thom nltllf)llv,1I thoy will wlofcomll nlofUnK
IItnlkn to tr<·kk'nK I",rdllrn nn,1 trrulnrn. Tho nolllt'.on In tllnt. the ronto "hould
1(0 Routh o( the m,·chnnl?l!I' fnrmlnp, nel\l'm"n. I'von 1I11, th"rc nre ntlll nevllrn)
potentfnl nrobll'mn nnll till! I'ntlro conflIct h.. tw"cn trekkern nnd fnrmern IIhOllld
Ill! lIi"cllnnl',1 wl.th thr rep,fonol nuthnrltlon to nnnure thnt: (n) no nl'W Achom"'A
nr" develofll'd nllnr the routll, nnd (b) r/!hllbllftntlon nrov,rllmml!1I 111'0 Introlluced
to brlnp, olrondy d"v,rndnll nv,dculturnl Inndn buck Into unll.

Another conCl!rn In nocilll IIcceotnhllity lind nllcllrlty. There are no nocilll
Inhlbitlonn lI/tlllnnt livestock ('outen croonlnv, different tribal terrltorlen.
nut 1I0metimeA there IIrl! trIbal conflictll nil wnn the cline bl'tween the RezelFl:at
nnd the "urnI' In )9n3. nnd currently between the "umr and the Dlnka of oouthern
Sudon. The nroblem here In thllt n herdllr from one trlbll may feel unaafe when
croAAln/( the territory of II hootlle trIbe. The noilltion to thla probillm lieo
In nrovlslon of security allmlnlstered by a fully eqlllnpcd police force. It haa
to be mentioned here that necllrlty la not a problem opeclflc to the SSR becauae
problemn llre 111so experienced on the NSR.

Wnter accesa Is stIll another dimension of acceptabilltv. The SSR should
have ItA o~n water points, boreholes anll haflrs. These should be mana/ted by a
body lIifferent from the NAW or the re:"(lonal authorities and allocation should
be on n commercial basis. In theorv, there should be no conflict between
trekke: I on one hand and the pastorallats and settlers on the other. "owever,
In procLlne, conflict may arise because the water points current IV manaFl:ed by
the NAW or the rel(lonal authoritlea are badly malntalnell and breakdowns of
machines, lack of spare parts, and Bhorta~es of fuel and enp,lne all are common.
Thua, there Is always the possibility that the people IlvinFl: near the SSR may
not find water In their water points. Sometlmea the Question of obtaining
water may be one of life and death for the livestock of the local residents.
Consequently, such people may be temptell to use force If they cannot get water
by peaceful means. It should be a stated pollcV that the SSR wllter points are
for the in times of

=
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the local people 1111 /I 1I1gn of llood wlll on tho pllrt of flOR, Dut lt IIhould hI!
reM.borod thllt no lettlflllll!lnt h nllowod lIlon/( tho ',0 km. width of flSR.

A rlnal lenllo of tho OOR'. acceptahlilty III mdnll~l1~ont. Thill report
r8co••ende thnt tho !lflR 00 connldored II nntlonnl pro.luct undnr ono nuthority.
The IIlIny componelltll withln tho fJ8R, includlng prol/hlon of wntor, rllnRo Im­
provellMlnte, vetsrlMry ond mlltkCltlnR narvl can, nnd nocurl ty torcM mUllt be!
cllr.fully intogrdt~d in ordor t~ nvoid confllctll. All thono nllooctd IIro cur­
rently claimed by difforet dop.L'tmontn in' th.. relllonill /(ollornmontll. Thull,
cCJIlflLct IIllly arlllo unlcIIII IIdoqunto moonllren nro tnknn to r.1 cnrly dofino thl!
regional /lnd control reaponlllhil1 tlolJ , With wino mnnagem<lnt thlll wHl not ho n
d1fficut tallk lUI tho LHHC hall droady Molnnd oxporlonco In donllnJ( with nuch
nltuatlonll •

.~ncluo1on

The following poLnts can bo ntntcd on conclunLonll to thin ntlldy. Tho SSR
ill:

l.~.

There is a need to open a Southern Stock Route as the Northern Stock Route
cannot operate during the dry months. NSR problema include water ohortoRos
along BOlle of lts stretched and inadequate naturol pasture in a number of
locations, due partly to desertification which the trckkin~ animalo themselves
hllve created. Furthermore, the oponing of tho SSR will be nationally desirable
a8 it will increase liveotock Roles during the dry months, thus relieving thc
present dry seallon IIhortagos of livcatock. Finally, ~he SSR will help in
tapping the animal rellources of Sudan's southern regions.

2. techincally feosible.

The opening of the SSR 18 technicnlly posoihle because (a) water csn be
made available from boreholes and hafire throughout the year and, (b) because
there is enough grazing along all ~te from L~ke Kundi up to Kosti. From
Kostl to Khartoum, irrigated fodder and other feeds can he provided from a
4,000 acre fodder fsrm to be established nenr Kosti.

3. economically attractive.

Trekking and watering animals along the SSR will be less expensive thon
along the NSR. The saving in the cost of trekking snd watering will be shared
among the producers, herders, tradera snd merchants.

4. in need of good management.

Some negative social and environmental impscts may result. Conflicts
between trekking Uvestock and some users of the resources slang the SSR are
expected. Thill is especially so where overgrazing and overcultivation are
likely, in areas of .echanized cultivation, and in zones of tribal conflicts.
These potential problems will require good management.
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On thlll othor hnnrl, tho rOil I:., will hnv" flOAt t I Vll lmflllctR on
II0Rr It. Ill!ttflr fncllltlnn In mnrkot:lnl(, votnrlnnrv III,rvle"n, nnd
1.11 t.hl! rllllllfl will hI' Romn of thl! henorlt,. thnt wIll offnot
nnpoctll.

thoRe IIvi nlll
I mfl rOVOlfton t II

thll nllJ(,Hlvo

Ol.vnn thl' flotolltlnl tIlrllcl And 1.IIll!rcct bonllttto ot thfl rlgR, It In r,ecom­
mondod thnt the prolllct l(O forwnrd. IIf'lwlJvl'r, Klvlln the nllnnltlvltv of l1Vl!­
Iltock Innllen I,n !llldnn lind thn flCH.Alhtllty of mo.lor land uno confllcto d,e"ol­
oplnK, It to 0100 rocommondod thnt An Indl'pnndont body bo doni/(notnd 08

"Protect Monltorv Unit." 'Chin unit would norve IIA II 11ninon KrOllp which '"ould
rocord trondo in wotor, flnAtllro, foddor, heAlth, Aod prietn/( llnel would bo in II
POA I t Ion to rllcommontl m011l f I. eA t tonn 1n land uon anti 11 von tock manoJ(,emont
practioc to th" prolect'o mAnAJ(tn/( body.

•

..
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CIIAl'mR 1

OgOORAl'lIICAL nACKGROllND AND I.AND 11911

Thin chnptor providon 0 "Bllorol /(oollraphicol bockJ.(round for the pro,Icet
oroo. Within thin contoKt, tho followinJ( onpoctll oro connidorod I

1) tho importllllco of wontorn BudllJl in Konaral nnd of tho pro.1ect orcn
in ollrticulor nn livo9tock roininR rOllionn;

2) tho land 11/10 patternn in the pro,1cct oron, ineludinR liventock and
crop production in tho differont /lectiono 1I10nR the ollRRellted route;

3) potontiol reoourco uoo conflicto /llonR tho sU/(J.(ooted route.

Welltern Sudan, The Main Livontoek Producor in the Sudan

The t(!rm weotern Sudan is often used to mean the reRion west of the White
NUe. It comprisco the re~ionn of Kordofnn, Darfur and part of White Nile
Province. This 10 the nation'n mll1n reRion for cattl(!, sheep, and comels. It
is estimoted thot wefJtern SUdllll produces 50 percent of oIl the cattle, sheep
and /(ootn and over 70 percent of 011 camelo in the Sudan (Table 1). The
importance of wefJtorn Sudan in 1 iveotock product ion may be even /(reater thlln
oU/(J.(ested in Table I, not only because it has a larRe number of livestock, but
0100 because the considerable animo 1 wealth of southern Sudan (over 36, 19 and
17 percent of all cattle, sheep and /(oats respectively) remains larKely
untapped. A number of factors, includinR the lanK distances involved, the
prevalence of many animal diseBsee, and the reluctance of the producers to sell
their surplunes contribute to reducinp; the commercial importance of southern
livestock.

Weotern Sudan's prominence in livestock raisinp; results from a combination
of phvoicBl and hUlDSn factors. The central physical factor is the problem of
the lonR dry season, consumin/( 6 to 9 months each year. This is related mainly
to the climate, but the ll;eolop;y, topop;raphy, drainaj;{e, and soUs also have
their effects. The dry season assures that ap;riculture may be a riskv business
and that livestock raising or mixed farmlnp;/pastoralism is a more sensible uoe
of the land and water resources.

Climat

In common with the other psrts of the country, western Sudan has a tropi­
cal continental climate. Rainfall occurs in the summer months. Its annual
amount, duration, and dependability decrease the farther north one p;oes.
Temperatures, which largely determine the rate of annual evaporation, are hiRh
throup:hout the year, but as one moves nor\:hwards the summer becomes very hot
and the winters more cool. The southern parts however, have less extreme
temperatures. It is customary to divide the western Sudan into three zones
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TABLE 1

I.IVY,8TOCK NUHBlmfl IN TilE SUDAN, BY REGIONS, 1980/111

= .·slon ~ Shllnp ~~ ~ An11l1li 'L.!!!!!.!:!l

Northern 73,368 532 ,645 1,79,971, 190,961 599,419
Eutern 860,933 2,025,252 1,608,868 75,363 2,680,816

- l11ar',ou. 72,069 331,648 501, ,9/,0 15,705 293,586
Central' 3,759,976 5,028,925 2,813,2 /,5 299,166 5,243,647
1.0rdo fan 3,047,090 3,686,120 2,794,608 975,500 5,301, ,470
Darfur 4,615,87/, 2,950,070 2,713,761 1,20,873 5,369,284

Tot.l 12,429,310 14,554,660 10,915,396 2,660,568 19,491,222
Northern
Regiona

Total 7,044,726 3,562,054 2,355,013 38,124 6,619,645
Southern
Res ions

Tl'tal 19,474,036 18,116,714 13 ,270,409 2,698,692 26,110,867
of Sudan

Source and Note: The Democratic Republic of the Sud.n, Hini9try of ARriculture
and Irrigation, Animal Reoource9 Economic9 Adminiotration,
Annual 8ulletin of Animal Re90urce9 StotiBtico, No.5, Hay
1983, p. 1.

, The White Nile Province io part of the Central Region.

1) The northern zone i9 gemi-degert lind the average annual rainfall Is
leos than 300 Mm, occurring fro. July to September. Rainfall Is
quite variable and in 90me yearo, 09 In 1983, the total annual rain­
fall any be very low and the time between 9howero may be too long to
allow any 9ubotantial growth of vegetation. The zone may be repre­
gented by Sodiri where the average annual rainfall i9 about 250 mm.,
the average maximum (Hay) temperature 19 about 41°C while the average
minimum (January) temperature 19 about 15.50C. The average annual
evaporation rate exceed9 2500 am. Here cultivation ia not practioed
on a large ocale; the main occupation i9 raioing came19, oheep, goat9
and a few cattle. Th19 19 the zone that 9upplieo 9heep for local
consumption and aheep and camel9 for export. A short otretch of both
the Northern and Southern otock routes fa119 within th19 northern
zone.
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2. Th" milldlll 'lon" 11 pllrt of the open ellvanll". Hero tho .varll"G ll111lUO I
rainfall varioll from 300 to 500 1IlIlI., fallin" mostly froll ,July LtJ
October. The zono in ropreoented by En Nahud, F,1 Obeld, UIIIIl Ruwab,1
lind KOllti. E1 Obdd hlUl lin aVerll"ll annud reinl'Ill1 of about 360 1111.,

IIverllge lIuuimulII (Hay) lind minimum (Janullry) tllllllHlraturoa of 390 C .m1
J3.50 C rtllpllctivoly. Tho IIVllrll~O annull1 evaporation rllta ill about
2,253 1lI111. The lIIiddlo zone 1d characterlzod mOlltly by aettled tribn
who prncthe rainfed cultivation and produce a varioty of cropll
includinR oorRhum (durd), millet (dukhn), ".;roundnutn, II 0 lI8nl1l , and "';UII

Arabic. The cultivat.ii'rii' 0100 raioll-;;;n;, cattle and Roatn which graze
near tho villa/(e. while oome aro oont with tho nomad8. But thore Ilrll
01110 1l01lle nomadic triboll such a8 tho 8hanable and Hemar. Tho zono 1&
0100 viBited BeBBOnally by tho nomado from the north IInll south.

It ohould be rememhered thot B /(ood port of the NBR croonOD thill
middle zone and that port of the 88R, WIlBt of Kastl, folls within
this zonll.

J)

Geology

The ,outhern zono 10 port of the pork lIavanna. The avera/(Il annual
rainfall veries betl«len 500 and 860 111m. Tho zonll 10 repreoented by
Nyala, which 10 located on tho northern fringe of the zone, Burall,
Kadugl1, and Radom which lies on the aouthern part of the zone.
Kadugli haa an average annual rainfall of 767 mm., most of it falling
from Hay to October, average maximum and minimum temperatures of
30 0 C and 150 C reapectively. The average evaporation rate ia 2,187
mm. The zone oupports largo numbera of cattle nom.do who raioe many
cattle and sheep. There are, however, a number of amall and large
settled agricultural communities which practllle rainfed cultivation
together with raisin~ oome cattle and goats.

Th10 zone which supplies most of the cattle for the SSR will be
studied further in the section headed Baggara Belt in this chapter.

The bssic geolorical formation of the Sudan is Basement Complex. It
consists of II wide variety of rock types including granite, gneises lind
schists. None of the constituents of the Basement Complex rocks is water
bearinR. Thus, in areas where the Basement Complex outcrops are marked by thin
layers of superficial depoo1 to, underground water cannot be found except in
areas where the rocko are fractured or weathered. Figure 3 shows the areas
where the Bssement Complex Formation outcrops or comes near the surface. It
can be noticed that the MSR crosses part of the Basement Complex area, •.md it
is here that water is unavailable during the dry season. The Basement Complex
also outcrops or comes near the surface in part of the SSR. This is mainly in
the Nuba Mountain region. But here haHro can be excavated as the Basement
Complex is impermeable and it is also cov;;red by cloys.

The Basement Complex however ia marked in some areas by deep sedimentary
formations of which the Umm Ruwaba and the Nubian Sandstone Series are impor­
tant. The Ulllm Ruwsbs series is mode up of unconsolida ted sands, gravel, and
mud lying in a hollow or II basin upon the Nubian SlIndstone and the Baselll!nt
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RUt VdlCly. Th. UMIII Ruwllba I" /I w"tllr burin/{ (ormlltloll, dlhoullh Iflltllr J.n
not ../lura.! llvorywhol:'Q /.Ind t.ha quAlity or wlltor 10 not IIlwllYO flood. About; 70
percont of tho hngth ot the propopAflld nOlI wlU crollA IJmm Ruwllbll nodu whllrll
two rtch WlltOI.' b.. lnll oxllltl thll ~Sllrll and 1I11rn bllllinn. Tho Nublnn nllnd­
IItOllO III aho II wntor boarlnll formntlon, hut thn flfllt wl.lI cronn only Il IIIMI.I
"tretch of tha Nuhhn Ilandntono 11011 thlll in III tha lIort;hnrn part".

WOlJtorn Iludan III lIl4inly an ulldulatin/( low ly11111 JI1.ntoall wlu'ltn tho /{ollorll1
ll111vatlon 111 le08 thlln 600 metreD obovo IIna lovol. Thorn IIro two oxcnptlollll to
thill, Jobol Marro and tho tlllba MOllntnlnll. Jobnl Harrn In wontarn Dllrfur hnll a
PllLlk of about 3150 motros nbovo 11011 lovel lind the mllnrllf oxtondll for about 50
kilometres Bllot-went, lind about 110 kllometreo north-oollth. A numbllr of water
coursoo radiato from tho mountllin ond hovo Importont offocta on tho IIvallabll­
Ity of wlItor. Important omonll thello wotor courono ore Wadl AZllm, lIadl Tlwll ,
snd Wadt Ibm. lIator to obtolnLlbln from thn vicini tv and "odn o£ thono wodln
by ohallow wells. Tho Nuba Mountaino are Inoelbof/(oo and tho highoot POIlk 1rl
only 11.07 metros L1bovo Boa levol. Yot tho Nuba Mountalno on.10y oomowhot hlgllllr
ralnfllll than tho nurroundlng L1rOLlO, lind a numbor of Important wLltor counoo,
ouch ao Khor Abu 1I0bll and Wodt 01 Ghallo flow out of thooo mountolno. Wotor
can be obtained from tho bedo of thono water couroeo L10 well 00 frtJm tho IJedl­
mont of tho lDOuntLl1ns. In addition to the wLlter couroos thot originate from
10cLll hl/{hlondo, thore oro two othor dralnoge oyotomo: tho BLlhr 01 Arob/Bahr
el Ghazol system which orl/{Inotos from the Sudan/Control Africa wLlterohod; LInd
the White NUe which orlllinotoll from the Eoot African platoou. The firot Is
.Jolned by channels locdly known all regabLls ArLlblc neck which take water to
or from tho mLIin water couroo. BLlhr 01 Arab Bahr el GhLlzol runo only part of
the year, but forms scattered wate'r pools during the dry seooon. Thooo pooh
are extremely important to tho Baggoro nomado. Tho regaboo L1ro L1lso important
08 shallow wells are dug In their beds. The WhUe Nile, on the othor hLlnd, 10
a perennlL11 river LInd It 10 usod by both nomad and cultlvotoro.

Tho salls of western Sudan LIre varied. In the northern parts oome rocky
and sandy ool1s dominate. In the middle zone, sLlnd dominates III though there
ore a few clay depreulons. Because of the dominance of sand this zone Is
known as the !.2E. lLInd. The oand occurs in the form of sand rldgoo and aand
oheets. The sand woa deposited during the Quorterninary era and hao been
stablHzed by vegetation. But where the vegetation has been removed, sand
became mobUe, especially the whitish sand. But there are some areLlS with
reddish sand, indicating traces of iron, and these are more stable. As one
moves southwards the occurrence of clay depressions Increaoes at the expense of
undo So three l1l-deflned zoneD succeed each other. These are: the Baggara
Repeating Pattern (alternation of sand ridges and clay depressions); the Regaba
Repeating Pattern (where non-cracking clay dominates), and the BLlhr el Arab
clay plain. A general understanding of the aoll dlstrlbutlon in western Sudan
is important for a number of reasons. First, the types of solis determine to 0

large extent the drainage systems and the surface water. The sandy sol1 Is



othllr Ihlnd, olllYI IIr" t.HII perllMlllblfl IIl1el hllvn IIIllny IIllt:llrl11 Jlooh. 1'lIrl.hnrllloro,
clay., Ir... otter MOOt! !!!D.r. dt"'" 9110011,1, dtrfllfont 11011 IIfAII,. ",Itt. thll
.... • nnud r"lnl'lIlt h.vll ,ltffllrllJlt YI'IlllltAUon II lid 111111. llontnnl.ll. Thl.fd,
cl.,., IOU. with Clo.pllraH vnly hellvy rlllof/ll L lin'! II Yoood hrnll/Iln", /(I'Olllld for
fU...

In thtl IIbl'-'nce of hll(hhndll ovor mont or ,",o .. tOI'n fludlln, thn nl'ltil rnI vOKO~

tltlon h I function or rll1ntllll /lnel noU typo ... Tim 1I0rthnrll /'Irnnn /'Iro /'Inml~

d••tlrt where th41 ""turd VOllotl1l:lon cOllulntn of horh, /'Inllllnl, nnd pllrollllL/'I1
IIrl....d", lind IIcattorod bl'Bhnn nnd trnnn. Thorn nro II nllmhof of Krnllll tYIIOII,
the .lIln onn" belnu Arlntldn gonun, whllo tho troon nro mlllnly of Aeneln tYPOII.
A nUlibor of VllKfltlli:l'ontYpn'R or hl/(h nlltrl.tlonlll V/lillo nllch R9 1!.lli~_ CJ[(!!vJ.!.'!.r:.!!!.
.peclno) hilS hoon ovorllro~nd nnd rOJllneod hy 101111 p/'llntnhlo typoo.

The vegetlltlon or tho low rulnfl'lll woodlnnd /'Ind Il/'lVannll I,ll compollod of
graslll" lind groator nllmhora of troon th"n In tho n~ml-deBort. Tho mllln ~rl'lnllOIl

are: Arlntldll po Ll1dll.• !'!!!!!'_~ ~Iln,!'!., .~~ !?~'!.., and !i!2Ii.~!1!.
!!.!!!!!!l!. Tree" nro maInly of~ typlln of whIch~ .'!.'!!!.l!S.'!!. III tho mont
co~n 01 It h ulmolly port of the cultlvntlon rotntlon.

All ono IIOVOll oouthwllrdo whoro ralnfllll Irl compnrotlvoly hlj:fh ond tho
pllrctlntoge of clayoy /lrean IncrllORon, tho vllgot/ltion chnnl(oll. AlthouKh the
vegetlltlon of the molnt nondy areoo 10 more rich, Ito componltlon la nlmilnr to
thst .entloned abovo. The voRotation of the clayoy oreaa la dominated by
~ .ellifeu, ~ ooyal, Dolonitoll Ollgyptlco, ond Rrllooen ouch 011

80r8hu. purpurea, .Cymbopogon nervatun ond Rrochlarlll obtuniflorn. It ohould bo
IIlllltioned here thlltl (a) 00 one movoo oouth, the occllrronco of brond-Ioof
tree. Increaoo•• The dry leovos and tho podo of I1cnclna are utilhed hy tho
different anil8ll1ll; (b) that ACllcio moll1ferll h,ay becomo dense nod thun reduco
the undergrowth, And ani 1114 lilCiiMot penntrote I I.; nnd (c) that mechanized
cultivation hall renulted in the removal of the tree cover from wide nroaa, ond
when abandoned inferior typos of graoaeo ouch 0 Sorghum purpuroo dominate.

Population

The population of weotern Sudan ia a aixture of Negroid, Arab, and Arabl­
ciled group9. There hso been quite a lot of Intermingling between theae
group•• Yet the people alwayo idontify thellgelve9 09 either Arab or non-Arab.
The Arabo have different tribea and theae ow apread all over the region. The
non-Araba are found in small and lsrge pockets and they csn be divided into two
lUin groups: the Fur and the related groups In Dsrfur, and the Nubs who are
found 1118inly in the Nubs Mountsin region. The culture of Negroid atock Is
billed on oettlelllt!nt and cultivstlon. On the other hand, the Arab culture is
booed lIlOot1y on ralaing anillAlo.

During several centuries of contact between these groups, social inter­
course haa resulted. Some of the Arab tribea auch aa the Gswamma and Bedoiriya
of ltordofan aettled and currently depend mOlltly on cultivation although they
still raise some animals. This process of aedentarisstion is still I
and 11
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and nthpr IInrviol1A. Thn N0llrolll "tock hllv,' h'H!nmll Inl.prllAUd In IInlmll1 rllhlllM
1111 l1Vfllltock I.rovldo "ddl t;lnnlll Incolnl' I:u thl,1 fllllll.IY, /I IIII III'I:A 1111 " IlAfllMllllnl
11"111.'1/,1; croll (1I1Iue". Tho tllodllllllY 1:0 1.'1I11110 nnlmnln hllll 11I.:r"lIl1"d lin t.h" tMtor
llI.tUIlt.10U hnll lmpruvlld. Not IUIIIC "Ito AOIJ1l'l (ndl.vi,III"!n fwm tho NllMrnld "rnlll'lI
IlclllllrAd I.MltA lllllmlll WIIA lth IIl1d tllllll (01111,1 I t 1I1H~""'III"y I,t. lid "1", 1\ nom"Mf'
1lfll. Thill nomndl.r.nt.t.on proenAA hll" nlnlo/l!d ,Iown "" t,h" r~urrr,ul. puhUn ol'lnioll
IIonmn 1.0 (nvour ""tt In,,,,,nl: rllt.hnr thlln 1I0mnr1l nm.

AKrl.culturl,ll l/lncl hnlonlClI to th(l GovnrnlOOnt. 1I0w,w(lr, tho ,"!n,.1n hllv" tlo"
riICht ot uno IIccordt.n/( to trihnl. cuntom!l. A 1'1'1'11011 mllY nlll tl Vllt" II "lot of
lnnd .UI lonll 1111 ho Ilv"" 1.11 1111 IIr(lll, hut hn mllY In"" rlKhtll tn lllnd tr hn
lnnvon tho 111'1111 for a lonlt IlIlrl.od. AIIlO, II pornon mllY rllini' lin mllny nnlmnlll 1111
hn 11k"" lind thosll IInlmlllll mllY Rrll"o "nywhorn 118 lonIC nn thoy '\0 not '\lIm'IK'~ th..
clll tlvntlon of IInothor pornoll. It III 111110 thl! clllltom I:hlll: t.n rnillfo,\ nfollll,
anl.maln may Ilrll"n nnywhoro nfter IS Hnrdl lin hy thll!' dllto nIl cropll mllllt bn
harvelltod lind cultt.vlltorn mllY not provont nnt.mllln from ontnrt.n~ or crollot.nK tho
llln,l.

The .!!.!!.lULl!.!!!. hol.t ill pllrt of wOAtorn SlIdlln. 11: comprl.noA Ilollthnrn nnrfllr,
SOllthorn Kordofall and port of tIll! White Nile Provtncen. ThIll holt. in tho mlltn
concern of thh ntudy an It 1.11 the mnln producer lind thl! mllt.n nuppllor of
cattlo that ontee Sudan'n trnde (Tllblo I). Almollt 1I11 tho flSR from nt.rkn
Khadra to Kooti Cr00900 thio belt. Fnrthermore, duo to the reconl: dreuRht, tho
belt hall attrActed II larKo numher of poople lind livontock and glvon them nhol­
ter. Thin mlgrntlon hllo t.ncrenoed tho number of cnttle in the bolt.

Tho moin physicnl fenturefl of the nasgllrll belt wero dlncllflned in the
previnun noctton. In thin nectt.on nome economt.c, 90cial, ond lnnd U90 dota118
are oddorl. The nome HOSllllrll, moanin" cattle people, 10 given to nlflnify the
importance of cottle in tho economic and noclal life of tho people. Other
animals, namely oheop and goatA, are also rlliaed, but cottle remain the princi­
pal nnimal. Thin Ifl mainly beclluae of the comparatively high annual rainfall,
500-860 mm. (Table 2), that producen rich vegetation cover which allows cattle
to thrive.

Not only h there good rainfall in tho Bagsara belt, but tl1e no11s tend to
be impermeable. Bohr el Arab/Bohr el Ghazal h a neml-perennlal river, and
there are a number of regabao and natural deprosnlons that keep rainwater for
some montha after the end of the rainy season. Shallow wells In the vicinity
of river beds and water courses produce water year round. In addition, the
waters and the plants of the clayey soil provide considerable amounts of salts
that animals need. On the other hand, the clayey soils turn to mud and provide
breeding grounds for biting fUeo that Irritate animals and transmit diseases
Including Trypanosomianls.
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AVtl,llMlf~ AN~lU"'. IlAINlIAI.I, IN tllWWTlW tlT ....r1l1NII IN rllil I'IW./IW'I' "III(A, (mm)

=

Mollth II I " fIn n II
',t;;;fij"rii-"'"i;'y'l;"-- ""Urllm KlldllKII' IIlIhllll 'Nv",1I;. '''''''MIlIYII Kllnl "

.lllllullry 0 () 0 0 n () n II

I'llhrullry 0 () () ~ () l.rnr'n () II

Hllrch (, ~ () I I, l. rnl~n n I
AprJl 1 10 n II, 1 :l II, I,

H/lY AI (,'I I, ,'I '10 II ~S 1,9 III
,JUIII! 11,(1 III 91 101 (I', 1"','. III 1,1
July 1)1 1]1 17 i J(,~ 17 /, I ~2 1/,1) III
AUf(ullt 2/d 21:1 2111 I'll, ns ((,7 1117 1/,1
Soptlllllb'H 169 110 1~2 1/,/, III III 17.1, fill
Octooor 62 11 "A I)() 2() III 1'1'1 22
Novelabe r II II 1 II () I I
Of! c ,,,abn r () () () trnr.(1 II () () I

Totlll
Yllllr

116J (,flO 761

Tho R/lndy RollA IIro poor In IIUrfllCI'! wlltnr, nllpl!cll111y In thl! dry non lion ,
an~ Arc ABltleno. But Duell noll .. IIro compllratlvely erne from hltlnl( fllnn.

A", a reDult of theso dlffnrenccD b('twl!l'!n thl'l clayoy and nandy nollD. thn
livl!Dtock ownerA dovelopod the tradit 10nA nf uAln/( thl! dl fforent partll of thl!
belt In complementBry ways. The notlthnrn IIl1rtn whore clayn dominate nre IIDl!d
during tho dry neaoon, while the northern partll where IIAnd domlnatell lind flll!n
arll not an importsnt conAtralnt, are uRed durin/( thn rniny Deason.

In Reneral the BlIgghra belt clln be divlded north-south lnto three ecologi­
cal zones of varyinp; extent, barled prl,lIIl\rllv on the dlAtdhutlon of S011A.
although tlte rnlnfall element is alno taken into conAlderotion. These zoneA
show how the paotorol people utilize the whole belt.

(1) The sand zone (goz) in the north. This iA the nouthern part of the
JDid-western Sudan. Here, there iA very little surfsce drainop:e and
the vegetation is ssltless. However, the zone is free from bitln!!
flies. The main economic activity here is rain cultivation under
settled conditions. The Bsggara nomads visit thia zone during the
rainy season (July-Octo~r);

(2) The middle belt. This 10 a zone of alternatlon of sand and clays,
referred to by Harrison as Baggara Repeating Pattern and by Hunting
Technical Services as Bsgsara Land System. Here are short seasonal



lunnt'otl bl!tWlllJlI thl! ehy lIud thl! III1U,' 111 r.onll',I",r",1 th'" 1""IlIt "ruIn"
In tho lone. Thl! roon" h thl! !'.!t.r!.!. (homll) of til. dUfullnt ."..!!ll".f.."_
t,rth911 who vlnlt. It lit. till! IIIIK'nntnK nnd lit til" fIlltl of till' ulny
"ulIon. lInrll tho .!'!'lllt~t1_ Ilrllot:1no thll1r rnlnfed ClIII.tlvtlt.lon whlr.h,
tOJ(AthIJr wl.th IlnttI IIlMlnt , lItr&rtl!d to InernIHm I.n t:hn flollt 191\1)'11I
flllr'od nftllr thl! Hylllll RnllwllY wlln r.onntrur.ttl,1 And thl'! wAtnr 11I1111/:,17
lI1tulltlon I.provl!d. 11111 prohlom of nhortlll(ll or w"tnr W.II lIIolvfld by
dl.KRIllK IIhlll low wl!1.h (til AOllthwllnl:llrn IlRrrur) nnll h"roh,,1I!n 'n th"
RI,,:IlItj(lIt-'hllllr rnl< l.nn I

() Th,!_!!.!lhL~!..!!I..~'!.' Thl.1I Inr.III1'M thn wholl> clAy pI t1in llurth lind
llouth of Bnhr 01 ArAb/lInhr III (;hnul tOKlIthor wI th tho !!!.!.fthlln nnd
dopr,"".ln'"!!t The cOlllpRrlltivdy Mllh rlll.nrllll lind thl'! clnyn encollnle"
th" brl!lldinK of b1tinp; fUell dllrfnK tho wot II11A'lOn. 11.ft EOnl! to
IIt1LlIllld dllrfn" the dry nellnon by Arah lind Hl10tlc pAlltorA1l11tll. Thl!
Arahn III,end tho dry AOIlAOn. Docembor-AprU I.n tho lIono, lIoull1l y north
af Bllhr ll1. Arnb, olthoURh 110M moy Rho crooll tho r!vl'r oellkinp; Rood
Krnlllng. But tho Arobo lellvll the zon!! ond mavll northwnrd nil thf~

ratny 00090n contlnullo ond fllon breod. Tho Hllotlcn occupy pllrtlll of
tho zone. l!IIpoc1111l y the north 11IId Routh of Bohr 01 Ghunl, durinR
the dry oeoaon. But 110 nolllC of thono "rlllln turn Into nWAllp", thl!
HllotlCi' tnke refuRo tn tho al1llhtly hiKhnr Kround .1n the nllarby
arooR. In ",nnoral it can he noid thot mont. of. thl! zono rellatno l'l.pty
durlnK tho rolny IIO/Ilion.

l.ond Une Pottern ond Prohlnmn In tho Praloct AreR

The throl' north-oouth llub-diviofono ok!!tched in the previouo ooctlon 8ro
not uniformnll.y locot!!d ovor th!! whole proJect oreo. The Nubo Hountnlnll, for
exomple, creote new conditionn af topoKropy, ool1n, climote, and populotionlll.
For this roooon the belt 10 dividod into five ooctionn runninp; fro. WOlIt to
eoot. Filluro 4. Thn ob1ecttve 10 to diocuoll tIm land Ull!! pottorno in tho whole
pro.1ect area. The crU:orlo for tho div1oionll which follow are balled on
similarities or differences in tho land use. Thuo, the zonell are to a large
extent olmllar, but they are not identical to thollo uoed in the Chapter 5 on
veRetation where the main concern io oimilarlty in the plllnt cover.

Southweot Dllrfur. Thin io a oectton of varied physical conditions. The
zone is characterized by a number of intermittent water courses that drain the
oouth and the oauthweotern parto of Jebel Horra. Theoe include Wadi Azum, Wodi
Tiw11, and Wadi Ibro. Wator can be obtained durinp; the dry ooooon by digKinK
ohal1ow we110 in and near the bedo of these wodie. The oo11s of the differ!!nt
paru ohow a marked difference. The northe..=il"j),Jrts, i.e., near Jebel Marra.
are covered by tuft and sand that maok the Baoemcnt Complex formation. How­
ever, in certain areas the Basement Complex outcrops form rocky terrain. The
oands (~) extend southwards forminR two extenoivc areao nomely ~ DanRo and
.82!. Cire1da. But these two gozs are oeparated by two tonRues of alluvial
formation with some minor sand ridll:es. Thlo may be looked at ao part of the
Bagsara Repeating Pattern. It is here that important settle~ent repreoented by
Rahad el Birdi, Idd el Chanam, Tuluo, and Buram have developed. To the south
is the clay plain of Bahr el Arab.
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In 1'1/1•• 1I11111:111/( T.. '!hll'elll IlltrV'lll''' 1''''.lmAl.,,1 tilt' 101:111 111I111111111"11 III
Rnuthwl!IIt Ollrfur to 1.1" IIltnlll 1'1',.000 p.. rllOlill or whom "1,'i00 "ltrll llv'nll III
fll.~Jgll, (rillmA/lIe llllm,'II) IlIIlI 'h" ,,,,,1. (1If,,"!rHI) '" proJ'l'r ,~ompA'lt VJlIAK"". Th"
OVl'rA" hllllllln ,I"nufl.l' 101/111 f,."! 1'''''"'''''' IIl'!r "'11111"" kl'n",,,l.rll. 1'h" JHlllllllltlolI III
mild!! Ull ,If II IltlmhlH lit AI''''' lind HIIII-AI'III. 1:1'1""11. or U", n"111 clIl"Knrl'. th"
mnAt {lllportAnt Mp rh" 'ril'"llIhil, n,,"1 II,,fh,,. 1I11f1 II"b",,"IYII whll" I.h" lIon-Arllb
l.rlllllll '.Iwlu,11I th" (lIm'r, nlrll',I, tllI!lI. IItil' 1111,1 HIl>lAIIII., AI"I fI"lIl1ll1.

Th" Arllhll 1.01l"l:h"I' wI th IArIl" lI"cHnn "r th" filiI lAtA w""" nrlMlrIIIl'Y
1I01ll1l,11I, rlllAlnr< c.Itt.I" "11,1 IIh"np. IInwt'v"r. >11.11"" Ih" ""rly "111'1: or Ih'.11
,~ .. nlllry >lllm" IlrollP" IIr Iholl" onmlllln '"IIlIlU tn 111'1.11" nil I:h"y 10111: thn(r ,wlmlll
wl'lI1th ,'urlnM I:h" HIII"IIYII 1'''It'm" 111111-111'11I .... Thn 11111: 1.1 "n",nl: Willi mA"" POll1l1h111
hpCA II '''' wntnr WRII IIWIIIAhl" rrlllll IIhllllo., WI' 11 II. Thl' U",/!lmey ror IIPU:lnm,wl:
IrIl'r'lIll1l1,1 IIrt"r th" HI,,~o",1 Worl,1 Will' wh"" /I III'ollrAmm" ror "rnvIAII," or rurlll
WIII"r WII" III:Arll',I. At rlr('''''IH, th" mAlnrlty or Ih" IIIIPilIAtlon III''' Al'IUnd Aud
111'11,'1:111" 1'111 "r .. ,1 '~IIII.lVllllolI, whll" th" nnml1ll" lIud ""ml"nomlld (thollo wh" II.vn
In '!'!:.tl1!!.) rorm IIhOlll II, Ill,r'~l'nl. or th" I:oI.AI rHI,'lIllItI'lII.

Th" n"tll ..d lind nomn,lf(~ popullltlon u"" onl' Int"/(rAI:,,,1 "eonomlr nyllt",".
"1I"ed 011 elllllvllt'oll IIlld Ilv,,"fock. ThIll In nl"" th" nconoml,~ h'lll" of thl'
nOIl-ArA"" I'xcept thlll: th""" trlhl1" nmpll/'III"" r.hnlr CUIt:tVlltlolI mol''' thnn thnlr
llvlllltock IIlthollKh lion", hOIl"I'hol,'" hnw. IlIrlln her"". On th" ol:h"r hAnd, I:h"
mn'orllVof tl,,' non-lIrnhn 11I1V" IImnll 11I'rdll thlll will 0111 "UPIIOn Ihnl.r nwnnr"
I'lIllrply thrC:lllh ll.vnlll:ock.

Cultl.vlllion for hOlh /11'111", 11I111 non·-Arllhll '" "AlllclIlly """"l1lt,,"ce, pro­
ducill/( ,Iukhn nnd ,IIII'll whl.ln comml'rdnl Mroun"nulII h"cRmn Importont durin/( I:h"
IIIIIt dl'cn~-;: II fllmlly plnl til IIAlIlIlly Amllll, Ilhoul 'i hoctllrl'lI, two-thlrlfll or
which III normnlly 1'111: Illto lIuhlllnlnnc.. crOOA. Yilt, th.. re 111'11 v"rtlltlonA In the
Ill"" of holdiol{lI, IIccorlfilll{ to the Iype of 11011, IIvAHllhllltl' ,'f wntH, nod
POpullltloll pr.. lll1l1rll. In thl' nlluviAI IIr"OIl ol'nr Burnm, the cropplnM arean
IIV"rl1l{" 1 to I, h"ctAr,," whl1l' In Goz Oonj(o, plotn mny IncrllnAC to 6 to 7 hllc­
tArcll. AnimAl mAnUI'll III uAed whoI''' lAnd III ocnrcc. Cultlvlltlon {nputll '['Il
AlIIIlll, IInnllt! upon unimprovlld ncndll, labollr, And honll. AccordlnMly, oUtputB nrll
IImAll. Nllvllrth" lCII" , m09t of thn poplllllt1on In thIn !Icction conlllder thll
returM from cultlvotf.on to bl! Rrellter thon from llvlllltock. The cultivatorll
think of llv,,"tock rAinlnl{ nil compl"m"ntory to crop!l Oil anlmnl!l provldll mUk,
IlIllot, alld nddf.tlol1al {ncoll1f! to thllt derived from cul.tivatlon. For thlA reaBon,
mOllt of Ih" nllttled population kllep a fe., animals. These !Itay YIlAr-round near
til,! water polntA which have incr'ilo!llld durinl{ the lllllt few dccAden. But BOllK! of
th~' IInlmah are movl!d "easonnlly to l{ood Rra;-lnR, either under the carll of
hl~l!d herdcrn or tOMcther with ~oma~!I.

The nomadic and the tran!lhumAnt paotorallsts have reMular !Ieosonal move­
IlIentll, but there are VAriations in thll direction Ilach tribe takell. The
Ta'a!nhA !Ipend r:h" wet BeAllon, June-October, in their dAr (homeland), around
Rahed el Birdl. lIere, there 10 uoually 1lO0d RrazinM--0;; the contact zone

" The Boggara w~rll oupportero of the Mahdlya I and they formeQ thll core of the
army of thllt regime. The Khalifa himoelf woo from the Ta'aioha tribe.
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botlMllII t.hn S.!!.! llnd roh" (lIllY. r;"Itl.vlllIon 1.11 wldnly prlll!t.tn",d nnd, tOl(nthnf
with rhln.c 1l0plll,HlolI, II... lit" 1.11 rflllllCltl.on of thll Ilfll~lnJ( I(fUIIIHIIl. R"dllClltl
,.rulnK t ..nd 1.11 11111I0 " pl'obhlll for ()I;hllr ttlh!!9. 1111 tho dry 1lllll1l0n ontll I.n nnd
nllrtll'HI wllt"r drl."lI, thl! Tn'II/,llhll muv" "'Hltllw,,"l: tOWArd nAh,' ()ulo\l In thn
h4lpllbll.a ot Child. ThtlY 9tllY thlal! ffom IltlcllmlJllr 11111:1.1 HAY IIhlln rAl nil IlLllr!: "lid
HI.IIII RppllRr.

Thll Olln/. Jlnlhll IIpolI,1 tho rlllny ""11"011 011 t.1I1! go",. or AOllthnrll .Inhnl Hllrrll.
All t.hll ,lry 11111111011 ,I'H1PIlIIO, .:ho nllrrllcn Wlltonr or th" 80.~ drlnn 111111 thn lion/
\Iolba movn to t.hlllr 1111rll In Idd .. I OhRnll'" nnd thn IIlIl'rll'"11Hnl( IIrIlRII. Thllrll,
thlly tind WAt.llr I.n W;;Ifii dill( til lim hedR or Wildt. l.brll lind It II hrllnch"n. JII
.IIIIIII4ry, howIlvRr, thl!Y movn to tho wOlltnfn Ill.op,,,, or .Jnbel Hllrrll whnrn IIntnr h
nvd hbln 1\1,,1 thorn 1A nllod grndnl(, maklnlC 11'.111 of tho podn of tho A~"r.ln

.!!.!.'.!!..!I~, (1I1l1'III\). Onco the fainy Annnon IItnrtA, tho lIeni lIelhll Movn IIway t:otllcl
I.~ to IIvol.d cllllnlrll( dumngl! to th ... Fur r.ultlvntl.lln.

Tho Follnta trlhe III componed IIf hllth cultlvntorll lind pontornllntll. Tltl!
,11ffefance betwelln the! I'cllnttl and tho Arllh triben 10 thnt thn Fnll.ntll tnkn
thdr clllt.lvRtl.on moro ocrlouoly and tho nomadic Iltlctiono lCllva thl! famlllllll In
thn darll whUe lllen movn IIrtllr tho Ilvnlltock. I'urthermore, tho Foil II til , AL­
though they movo north-llollth to Olrkn Khadra near lIahr 01 Arab lind the ~~, ."y
alalo move wAlIt-en"t croanlnll the dArIl of otlll!f trlholl. tn do/.nll 110 they look
for good groll1nR for tholr IInlmal.,,-;--rollarclllJnll of the trlbnl bllundllrltlll.

The '''lbbRniya, like other tdbon, hllve mony oattlementn, lind cultlvatl.on
h prnctln"d on 0 largo nCRI" Rfound lIurnm. Ilut both the nettled lind the
nOlll3dlc lIabbRniya roloe larKe numboro Ilf white cnttle for whIch they tokl!
opocltll pride In t.he colour. Thlo typo of cottltl 0100 hoo a Hood reputation
IIMonK livestock trodern beclluoe It reopondn qllickly to feedlnH althouKh It in II
woak breed If tonH treko nre token. The IInbbnnlyo nomodo opond the wet OORoon
in tho northtlrn ~.!.' north of Nyaln, while they IIpend the dry IIeaoon orollnd
Lake Kunde. The dintance, compared to other nomadic tribes, betweon tho wet
and dry oeaoon HuzlnR In not long lind perhaps thin to one reaDon why the
Imbbonlya cottle are not strong enough to walk long distance~.

Concerning the proposed SSR, 11: to clear that 0 high porl.'entaHCl of the
noudic 4nillah, mainly cattle of To'olllho and Denl \leiba, wll1 not be
ava1l11ble for sole during the dry seaoon near Dtrko Khadro, the stl1rttnH point
of the StiR. The cattle w111 be either in Bohr Oulou, in Chad, or on the
northern !\2!.' On the other hand, the Fellota and lIabbaniya cot tIe of both
eettled and nOlll8d'tc sections will be available 1.n thel r dry season gradnK ores
or tn the darB which ore not far from the starting point of the SSR. In 1974
\lunttng Technical Serviceo eotimated that these animaln numbered 600,000 head
of cattle and about 60,000 head of oheep.

Southeastern Darfur and Southwestern Kordofan. The western limit of thin
oection 1s the border with southwestern Dsrfur (above section) while the east­
ern lillit is the Nuba Hountaino. The section IInder dlllcusoion in on extenotve
one, but in treated here 00 one regton for oeveral reasona: (a) the phyolcal
festureo are similar, (b) throughout most of the region animal raiotng io the
most important economic activity, and (c) it is the region of the largeot and
the moet prosperous cattle raisers in all of weotern Sudan. Theoe include the
Rezeigat, the Heoseirlyo Humr, and Heoseirlya Zurg • .!!!!. Reizeigat alone aup-
portl IIOre than 2.5 head of cattle and about head of .h.6ft
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whllll tho lIumr own 111M/! thAn n 11I11.\lnn h"AlI or cnttl!!. Tn 1II1,I1llon III t:hn lArl(n
trthllA, thlltll Mil limn I I. trlhnll AIWh All th.. HlIIlllyn, Ilt.rll,l,l, fllll(" , on,l NIl"II.
'\'ho MnnHYA Mn of Arllh "onconl: hut· ItvlI In pl'rl1lllnllnt: ,wtt:l!!mllntn wIlli" k.ll'plnl(
/I Ink'lI,p nllm"pr IIf tronnhlll1lllnt lIv!!lltock. Thn IIlrll,ld, 11'111,0, II111t Nu",. Aro nOIl­
Arllbll who prnctlnn nnttlrd, trn'" tlonnl IIllrlCll1 tllro hut: who kllnl) IIlImn cAt:tln.

Thl! lll!lt.Ill.l(nt, until 19!tl) , wnro prndomlnnnlly nllmAdn wlth no flormAnont
Ilottlom!!nt:",. ThllY llv..d In nOAnollil1 cnl1lp nl tnn nllc~h An lId Ilnlnn, f1lbdo And Ahn
Onbrn. "nr~pfln, In !9'jl., ,Inncr(l.lll till.' lto:r.nlllnt: nil "hllt/lly cultlvntll." Dltl:
Alncll thon, nnd nllpncJ.Ally In thl' nnrly I%O'n whl'n thl'! Nyoln RoJlllny wlln bllllt
lind mAn',. borohololl r1rllled, cultlvntf.on ond not:t;\ ... l1Iflnt devnloped. f1nt:tll'!l1Iontn
lIuch nn Ahu Cnhrn, AI"I Mntnrlc/, Olmnllnyn nr/! lnrl(C' vllln/(oA by nny f1l1dAnono
ntondllr", whlln gd flneln devllioped Into A compnrn!;lvoly.lnrl«(' town of ovnr
30,000. lIy 19'i6, whon thn flrnt popullltlon connUG wnH tnkon, 'il perellnt of~ tho
pooplo of Ollr Rn:r.o 1/(11 t wllro chonl.Hod nn nottlnd nnd clnly 1.9 [lcrcont lin
'lomnt!lI. fllriCi! th"n tho rorcontlll(e of tho oottlot! [lorulntlon hnn tncroaned.
CuI tlvntlon III mlllnly for lIuhnlntllncll, produclnJ( dllkhn nnd 1l0rl(hllm, thoul(h
commorclAI. cropa, maInly Rroundnlltn, nro nl.no I(rown.-iiol,ltnl(n oro IImall, about
1 to 'i hoctaroa. lIetweon two-thlrdfl nnt! thr<!o~fourthn of tho holdlnl(n oro IInod
for flubolotence crorn. Homn wonlthy famf.11ell hIre labollrerll (molltly from the
vinlttnl! OinkA) and cill tlvntll up to 20 to 2'i hectnreo. Illlt hoth Inrutll and
OlltPlIto are omall. Tho Re~el/(At derive modoAt cnnh Incomo throul(h toplnl( /lum
ArabIc (~ nonC'ga I). 'l'he canh In IIAod to hllY 1tomn nuch nA tM. aUj(nr, nnd
clothln/l. Thl.n cnnh hnA onAhled the pnntornllnto to klH!p their nnimalo ulltll
thoy mature In hody woll(ht nnd fotch hll(h prlcnll.

Durin/! recent yearo, Dnr Re:r.olp;nt hao become one of the lnrl(e p;roundnut
producerA In Sudan. MOllt ;;r-tho crop III decorticated tn 1~r1 Dnnln And then
exported to Khartoum. 1I0wever, pnrt of the /(roundnuta are crullhed locally in
I\d flaein and Nyaln lind mont of tho oil coke In exported. In futuro, tho coke
and the IIhelln mav ho uned locally AO feed for tho animnlB.

Deonite the fact that Bettlement til Increnain/!, nomadlam in Atll1 nliv!'
and I1nlmal rainllll! IA Bttll the main economic dctivity of the Boction. At
preoent cultivation and animal raialn/( lire two PlIrto of the oume economy lIll
moot familteo Arlit into two Aecttona, one to cultivate whUe the other to look
after the animolA.

Movementa of the nomado include lonl! and ohort diotonceo, depending on the
herd size and the lIvollabllity of nna ture. DurtnR tho wet oeaaon, the Rezeil(ot
j(raze the &!?!. north of Ed Oaein And may ~ aa far north ao the latitude of El
Fasher. But when the rain IltOPO and the water pools be/(in to dry up, the
Rezeillat move oouthwards to their dllrs in Abu Materiq, 5ibdo, lind others.
There they stay for 2 to 4 weeks to help harvest crops. They then reaume their
movements to regaba~ and Bahr el Arab which they reach tn Docember. There they
make their camps while the animals move between the waterinR and ~razinj( areas.
In Aprll, when the /(raztng becomes scarce and the health of the animals
weakens, rain starta to fall in the area aouth of Bahr el Arab. Formerly, the
nomads used to take some of their animals south for the youn/( grasses, leavinR
their famllies tn the camps. In recent years, however, thia tradition has
fallen away aa the relationship between the Rczeigat and the Dinka has becollle
atrained. Instead, when the rains begin north of Bahr el Arab I the nomads,
together wtth their animala and families, move northward to the dars where they

• then their iourn ----
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Thfl Mllo",l.rl.yn Iltlmr 01'(' Ilnnt:hnr I.mpnrtlHlI onl:tl,. p(WIll!'!. 'rImy mnkn ,~ont/lcl'

wlth thll O!.nk., 1.11 tho /Iron or AhYld. AhYl'mnom. Mill Umm f11l1'hunhnyn. flut: ullllk"
tho Rnlllllll-lnt:. wnl.t:lnnll!llt: IInel l:ultlvl1ltou "I'll 1101: Ill) ImllOrtonl ollel tilflY rl'mnln
prodomlnontly lIoollllllc with only 0 fnw VUIIIII,Il11 ntwlt on MIIK'n,!. IInhllllollllll. Ahll
nntJkh. nnd HnlrnM. 'fhll fow who elo cui tl.vlltn rlrlll:t:l.nll nnhnlllt:/lIlCO n/lrl.,:1I1 tUf<'
nlll1r nnd nrolln,I HIII-llilll, nn,l nlnll'" Wmll. III 1f/IKlr. And W'I,II rl,) Ohnlln. IIowovl'f,
"omt'! commllrdnl cultJvnt:lon In t:nklnll, plncn In Ahll IInl:lkh (w"'1I: nr MlIlI,lnel) 01111
In III Mclrom (In t:ho nOllthwnnt: of thll ro,,"IolI). In hnth """1111. /{ro1l11l111111.11 nro
th" mlll.n commorcilll crOll. Wnt:ormolon In /{rown In Mol.rllm lind "xIl/lrt:(1I1 ttl Kontl
lind Khllrtollm. Romo cotton 10 clll t.lvotOlI 111'0111111 NYllm,t lind lIorth or "ok"
Knllnk•

Tho mlllrntion rOlltl1O or t:he HILmI' IIro orlontl',1 nort.h-nouth nnd northw(!nt­
1I0uthonRt. DurlnJ( t111l rlliny nOllnon. thoy fl,rn1." t:holr IInlmnln nrollnd Ilnhnnollnll
nnd 01 ~·uln. lIut whon tho wllter pool.n dry nftor till' rllin. tho lIumr IItllrt
movinK lIollth. Thoy ntop for 2 to I, w(!ok" In AreAII wh"r,' th"y cuI tlvatl! nnd
help in hnrveRtinlJ tho crOJln. Thon they fAll out In II nnuth Illld nonth"nnt"rly
directl.on In n wide hal t from 1't1(11 ond Grlnt:y to Umm Shohullhayn. nlonJl nnhr ,,1
Arllb and itn !.~!I..!!.!!.'!.' mainly .r:!!.8!!1!..~ 1.l!fKn. Thl! IIumr ntny t:lll'!fO from Oocomber
to MIlY whcn tho rllinn ntnrt nnd fltl!n nppollr. 1'0 IIvold t.ho bltlnK fll."lI, the
lIumr move northwllfdn townr,ln tho ~. The trndltlon of Krllzlnll th" ll.ventock
in th,' Ar"n nOllth of nohr 01 Arnb in no 101lilor prnllt:l'Jed ror nU'llurity rennonn
00 the rolntlonohlp botweon the lIumr nnd the IHnkll In currf.Hltlv lltrnined.

When tho Re1.l!IKot ond the IIl1mr (00 woll nn the otlwr ~!:!.!.) nro nenr
Bllhr el Atllb lind the !.£lIn!>1I reJ(lon. they hllrn tho till 1 dry Krllna to InlUnte
J(re"n reKrowth nnd to k111 tickn nnd nnllken. OurinJ1, the onrly dry period when
thl!re 10 plenty of woter and J(rn1.lnfl, nnd thl! llvootock noeda little cnre. the
nOlMdo fl,ather tOfl,ether in their cnmpaltoo for aoel.nl nctlvltleR nnd rl!lnxlltlon.
Bllt 00 tho dry oeaRon dOI!Jlono. the dlRtAnce betwl!en the KrnzlnJ( /{rollndo and tho
water pointn Increanen and Animal hcalth deterlorAten.

The MCRnldrlYII l.urfl, nre a comparatively nmall ~roup. They occupy tlw clay
plain went of the Nuba Mountnlnn ns well ao thl! local cloy plnlnn fluffoundinp,
Rome of the WI!Rtorn mountalnn. The ZlIrJ( rl!p,lon is thl!reforl! predomJnantly
clayey with little varIation except for the rocky nrens. which nre not IIsed by
the Zurfl,. and except for thl! rentrlctl!d nnndy nreo nenr El Fula. Such a re~lon

io not slIltable for roisin~ cattle, although nome livestock do J(roze here. The
Zurg have mixed with thl! Nuba of the Nuba Mountains where both peoples first
calle into contact. Originally the Zurg were nomads. but nince 1924 when cotton
was introduced. the ZlIrg developed a taste for cultivntion settlement. They
cultivate both oubnistencl! and commercial crops, inc1udinJ( cotton and
groundr.uts. Each family cultivntes only about 3 to 5 hectnres because the
aJ(ricultural work depends on the family labour which in in short supply. In
addition, the clayey nails nre difficllit to work, the ap,ricllitural implements
are small, lind the inputA ore limited. The cultivated plots are also scattered
nnd do not form a continuous belt.

The Zurg also raise cottle and sheep ",hich are J(razed on the .8.2!. near El
Fula during the wet season and along Wsdi Shallengo during the dry season. But
Ilome of the Zurg go southwards to Lake Kellok and Lake Abyod. For the Zurp;.
the seasonal migration routes are comparatively short except for those who go
8S for as Lake Keilak and Lake Abyad.



1!!.JlJ!!'_'!::.l!!!l.!!.'!!.. ThJn nactlon coverfl till! bulk ot tho NullA Moulltlllnfl lind
t.helr lIorthorn A11,1 Routhorn chy phln". OVgr (,~ Ilorconl: ,,( r,hn totnl. popull1­
tlon aro nottlod Nuhn. Orllllnnlly, tor 'Jllcurlty rOAllono tho Nubn nlltt:lomonl:!1
",ero 011 tho mountlllnll. Dut from tho bOlllnnln/( /If thl.n contury, the Nuha h01l1J1I
to occupy tho toot of tho mountnln". "llfl,cultUfo In thoir mllin occupntl.on.
Thoy cultlvnte port of tho clny plnln where thoy Ilrow dUfll, /(foundnutn, lind
cotton whIch wlln lntrolluced In thn fOlllon In 192',. Thoy IlnV;- rocont Iy bOllull to
torrnCll tho lowtlr pllrt,. of tho mountdno whorll thoy Ilrow fnAt mllturlnlJ Vdri.,­
tlllll of dUfll, mdzll, nnd vOllotnhlon. Tho Nubn rnl,nn oomn cnttln ond Koatn lind
tho non-i,jiiliflmll r,dllo n fnw I,iKO.

Tho root ot thl! populntlon nro Malin of whom two flroupn IIro tho mont
lml,ortant, tho IInWlMmo nnd tho Awlnrl lIomllld. I.lke tho othor tribo" of wootorn
Sudnn, thene poop Ie worn orllllnnily nomndo. Dut mnny hnvo oottlnd nnd ntnrtl!d
to cultlvato durn, f(roundnuto, nnd cotton, tho name nil tho Nubn. Thone forller
nomada otl,ll kOl1p cl,lmpnrntlvoly lnr/(.! nUlIlhoro of llvcotock, f101llC of which
/(razfl around tho villll~eo whllo the lnrKe hordo lire nont nwny with the noudic
relativeo or with hirtld oheparda. Thono who hnva not nottled 1I1no prnctino
Drnal! culttvntion hut the matn omphlllJlo 10 on rn1ain~ l1vcotock. The nomadic
..ovemonto aro /(onerally In north-nouth nnd 1I0uth-ellOtedy direct10na. During
the wot ooanon tho nOlllndo move to tho ~ belt in the ref(ion of IU Obold-Er
Rnhnd. In the dry oenaon thoy retrent. nouthward to Lako Abynd and no fnr Ilouth
as Dahr el Ghnzal nnd to the floutheaot to Knkn nenr tho Whito Nile whero they
COliC in contact with tho ShUuk.

Recontly two importnnt changeo have token place in crop production: (n)
modernhation nchemen. in1 tlated by the State, have introducod trnctors to
produce more cotton. Each farmer recelven 6 to 8 hectaren (2 for cotton, 2 for
flubshtonce crops, and 2 to 3 to relMin follow). Tho Nuba H11lo Cooperation
provideD tractors nnd plolJgho as well nfl the land on a pnyment basio, on condi­
tion that thC! farmer cultivateo 2 hectaros in cotton. ThoDe modernhntion
schemes are available only in some of the larf(er villageo where the 00110 ore
good. The total area in the whole of the Nuba 11111s Corporation is not more
than 15,000 hectares; (b) Rdnfed, mechanized, large-scale cultivation, where
holdings are usually 500 heetares and ovel·. The preoent number of theoe
ochemeo 1n IIabiln-Kortala io 209 with a total area of over 175,000 hectares.
Theoe ore referred to as planned schemes. In addition, there oro over 20
nchemeo referred to as out-of-plan ochemen, i.e., approved by the local author­
itien in contrast to the schemeo that werC! planned and allottod by the Mecha­
nized Agricul tural Corporation in Khartoum. The main idea behind developing
mechanized cultivatl.on io to produce larf(e quantities of d'na to fill the
poooible gap between grains produced by the traditional cultivators and the
needs of the people of western Sudan. Although there 10 a State-owned farm
with an area of about 27,000 acres, the great majority of the schemeo are
privately owned. The owners are mostly rich traders from towns such a El Obeid
and Kadugli. However, there are n few farms owned by elite of the local
tribes, moatly fro~ among the Araba.

The mechanized schemes produce dura. They may provide nn advantage for
the SSR in that the dura stalks, available in December, may be used os feed for
the trekking '1nimalii:"Normally these stalks are burned. However, there are
two problems:
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(1) llarvll8t.1r11( til rlOllll by hllnd nnd contlnulllI for 2 1:0 :1 monthll, rlnpomll."/l
on thll IIvllllllbllHy of thl! hbourllrn. Oottln/l III:nlkll to thl! trokk1n/l
oattln b/lCOmllll II problam. 'rhl! IIchllmnn Corm 1\ IIoUd block of IIbout Io()

kllolRetru in Inn/(th and thn "limn dht.nncn In wl,dt.h. In thoory, tho
plllnnllrn of tho nchomo/l not anldn nnrrow corrldorR for thn nomlldl.c
l1vlll;tock movl.n" north-Routh. lIut thny morln no 1I1.lowllnco for 11 V~­
lItock nIOvtnl( WlIllt lind nont, 1.0., trado cotl:l!!. Tho propollnd IHlR 1.n
thnroforn plonnod to HO Routh of thn IIchem'JIlI. 'In practlllll howovof,
nvon tho north-Routh noth,. hRYI' boon blockod by ocherne ownnrll, II [Ilct
that COllll1lll fruntrntioll lind conf llct for tho nomadic MenRoi rya Zurg,
lloWIl7.mo ond Awlod llolDeid. nut KiYon thllt IlYnn mor" durn in neodnd to
nothfy tho Incronnln" popu1lltion, and conniderlllK t"iiiitlocAl lIuthor­
itiQ8 nn~d reYOnUOA, more u'concoll will mont Ukoly bl! lllllul!d for
moro BchomoD whtch wi 11 oxpAnd lIouthwardn lind oRst-wont, Into the
very II rOOB where the proposod '/flIt would "0.

(2) ThooCi ochelDeo produco durn with no nllowoncl'l for fnllow cyclell And no
dlvoroiftcotion of cropo. It 10 predominAntly mOlloculturo cultlvn­
tlon. Thuo, tho IRnd quIckly looon Itn fortll1ty. Hany ochomea are
already abondoned with the rooult thnt Inferior typoo of ye!l,otntion
have invaded tho fleldn. Furthermorl!. thore 111 0 poooibllity that
dOmE> of the 101111 oucceooful IlchQI1IIl ownero 101111 try to exploit the
altuntlon by plantlnp; a poor crop, hoplnR that tho trnkkin" animolll
will enter tho flold and couoo domoRa. Thl!n tho scheme owners ank
for cODIIDpensatlon. Thlll trick to proctloed alonp; the NSR by lIome of
the tradl tionnl cllltl votoro who II1waya hope that the local courto
wIll oide wIth tholD. oRalnot the IlveBtock trader".

To counter these problems, It io ollP;ReAted ~hat:

(1) an aKreement be made betwoen the SSR allthorit leo, the Union of the
schelDe ownors, and the local authorltlen to open on eAot-wllst corri­
dor. Th19 l118y provide An adYantaKe to the scheme ownera aa their
stalks which are preaently beln" burnl!d mav then be aold to
trekkera.

(2) an ap;reement be made with the local authoritlea thst no aouthward
expansion of the scheme be made before openinp; proper eoot-west
trekklnp; corridors.

The Eastern Side of the Nuba Mountains - White Nile. This section Is ma~e

up of 3 reKlons put top;ether:

(l) the Eastern side of the Nubs Mountains. This area cons1sts of moun­
tains and cra:~inK clay plaina.

(2) the western White Nile clay plains where there are aome gozs, and,

(3) the alternatinJ! !!!!. and clay plains between the rallwoy and the
mountains.

the eaotern Nuba Mountains are occupied by the Nubo people who are settled
to the Nuba who 11ve on the side. They keep



I f. vall tock IIl1d norM plMII (ror lIon-Mlln Ilmll). Modo rn'.F.1l tllln IlChllmllA Alu" rlllr. f,,,1
IIIClchllnlUld fMIlIInM hllva blinn Introdllcod. Thn fl rllt I.n In tho plllfnn Atlrrllnnrlorl
hy lnnlllhllfMfIfI whl In thn nocond lin~ I.n I:hn pi 111,.,1 norl.hnnnt: of 1i,1 Ahbllnnlyn.
Thll tot" I numbnr of t:hot:II' nchnmoll I,ll 115, "nch wl.th /111 IU<.lIl of nbout: 150 hoc­
tnro•• A nlmll,lIr IIl1mlll'tr of ndlllmnrl In locnl.nrl In th., MIJ("d,III.IIr1 nroll. '['hl'lIn
IlcltllmOri IUO hflund to Incrfllllln In tho futur" lin moro Ilrllln wi I, I ho 11I1ndlld to
rnod tlto IncrnAnlll/( populntloll.

Tho Whfto Nih clny pl.llln In homo r"r tho nomlll1lc Ilolllll Illlrl AhllRldn. Th..
rllJ(lon IUIII providlld Krllr.f nK KrrJllndll for tho nomllrllll 1I111.RllIln for mAny Yllllrll. In
thl! 1950'11, Irrlp;lItlld IIKrlcllltllrll1 lu:hnmon worn dovoloplld to Ilrorllllln Ilxport:
cotton n4 woll 1111 nOIlMl dllrll. All 11 rn 1111 It , mnny nomlldn hllvo nottlnrl In pllrru­
nnnt vI,I"'KoR lind IIcqul,r;:;-,j"-iillwllnltllll (1II(rll:nltllrlll pl,otn) oitholll(h mOrlt conUnuo
to rolflll II011ll1 IInIRlII1II. ThOriO-;;iw' nUll pr,ll:tl,," nORllldlnm hnve morlUlnd thll
older 1I0rth-IIonth RlIKrntloll mllvomontll betwoon KOfltl and Knko. Bocolloo tho
Irrigotod plotll hlock tho old rOllto, thl! nORladfl now npond tho wot 0009011 In tho
cloy plain north of AbhoOlllyll whilo nome flO north to tho a.1!.~ on'o 1I0llth of tho
roilway. lin the dry flllllflon 1I0tll l.n, ~ont nORllldll go oouth oollr the Whlto NUo
lind tim ShUllk aron.

The IIrOIl oouth of tho roilwllY conninto of g!.J..~ nlld clay rocko. It lookn
vory much liko thl'! !!!lliBllr~ Ropolltlnll Plltt"rn of the R(lzolgllt, but hure the
rll1nfllll 10 1000 than III tho !tozel,Kllt nrell. The IIl1hbanlyll lind thl! Glml occupy
tho rllKlon. Thene lirA former nomllrln who nettled lind hOKlln to cultivate IIubnlB­
tencn cropn. The ro/(Ion in chllrlletl!rlzed hy II donoo network of vllloKt'!B,
oopllrlltod froRl onch other hy opon flpace of ohollt 1··10 km. Almont nil the 8!?!.
landll IIrc either under annual cnltlvlltlon or under fallow. BocaUflO of popula­
tion prOflouro, ovorcul tl vatlon in common. Tho reoldento continuo to keop oome
cottle ond a largo numbor of flheop which Krnzo around tho villaKofl. They 0100
own large hordn of cattlo which lire IIont IIway with othor 1I0modo or with hired
labour.

Tho nomadic groupfl opend the wot aoanoll north of the raUway and trek In a
northwooterly direction nP-lIr In Obeld and er !tahad. But 110 tho dry ooaon
IIrrlvoo, they movo toward Skirkella, Gadid and 00 for eaot all Kontl. Some also
travel south to Abbooslya and beyond.

Since the rains began to fall in the lotI! 1960' s, more and morc of the
northern nomads began to visit the li.!!!. and go ao for os Abbosslya. Thus, the
clay plain north of Abbosolya bccome a wet grazing ground for Selim and Ahomda
(of the White Nile) and a dry oeooon Krllzing for Habbaniyo, Glmi, Shanabla and
othoro. Thuo, these ooctlonB became heavily ovcrgrazed.

This ooctlon of the eootern Nubo Mountolno io important for trade In both
cattle and oheep in controot to the previouo ooctiono where cattle trade domi­
nates. Sheep are important for two reaoona:

(1) The peopleo of this scction, evcn the Baggara Selim and Ahamda ra~se

large numbers of sheep in addition to cattle. This is also the casc
wi th the Habbaniya and Gimi of the li.!!!.' The main reason 19 that
mutton finds good markets in the urban centres. Furthermore, the
large number of Shanabla and Hassaniyo that atarted to come to the
section from north of the railway are traditionally interested in
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(2) Thn dhtllil/lfl hol:w08n IIny pArt or thin lI(1otlon, ClIlCfllpt tho vllIry
louthorn plitt", lind J(olll:J'/khnrtoum til MmpArlltl.lloly Ilhorl:. It 1.11
II/lIIlly within thll IIbt 11ty or "honp to trnyl!l to thn... mnrkfltn nn I:hn
hoor, Thh 1.11 In contrllllt to tho Inn/( lrak!dnf( dhtllneo Ill!tlfllen
1I0uthflrn Ollrtllr IIlId KOIlH.

!IoWeYlr, the nAHtnrn Nllhn HOllntlll.n. hllll tllrlHl problnmll ror thl! mAIn
.uotch or tho BflR ond it.n AhbRooLyo hrnnch. Thoon "rnl

(I) Tho trek corridors throuKh thn IlIGflhllnlr.lIIl rRinfed IIchomen of
Abbo,,,.lyll IU'O only n fllw mntrell wiJo, lind IIUOW tllIl IlIllmnlll to trnk,
but not to grue. The Ilolutlon to tho problom JJ.IlII In e1thorl (II)
brlnglng foddllr from othnr t1rl.'On to thin port, or (b) f1ndinM II II\llRnO
to brinK tho abundallt suppllt!o of !!ill:!!. ntalkll from loco 1 fat'lIMIr".

(2) Tho .tretoh donll the 1II11n BBR in donnoly sottlnd, hoaY11y cllltl­
vated, lind already ovoKrned. Thereforll. tho ntrotch that Iho danK
the ..tn BaR ohould be connidered a crittcnl IIrea all far all nnl.mnl
feod 10 concornod. The problem may be Bol ved howevor, if a fodder
fllrnl 18 08tabl1shod In the irrigatod aohemllR noar KOllti 01111 foddor 18
tLIIllIJportod to polntB whero it 10 needed. Even mora npproprLntll
would be an intenolvc rehabll1tution IlrollrlllllDlO to rentom the ovor­
Krued "reall. Thlo in fcnulblc bOCBuoo the Bnnual ratnfnll 10 ollor
1,00 _.

(3~ Although tho traditional farmaro arc OCcuBtolllad to Itvestock crosslnK
their land, and although traditional law grants such trekktng rightB.
the largo number of animals trokklnK lIIOy cauoe sarno tenstono. Thlo
ia beclluoe thone anima In will compete for grazing in on area already
overgrazed. It te therefore sUllgoated that the SSR, particularly in
thio lIection, be clearly demarked by a decree and be discusoed
thoroughly with local rarmerlJ.

The White NUe North of Kootl. The NSR usos the .8.!!!. weat of the White
Nile, whilo the last soction of the proponed SSR ia to ua~ the eastern nlde of
the river. Thus, thin part of the otudy doalo wlth both otdos of the rlver ao
one region.

The White N~le is known to have a shallow and ~tde trough. On the wentern
aide, the rival' hao low banks that become ill-def1ned from Kontl to near EI
AIaga, about 140·. kilometres south of Khartoum. From El Alaga northward, the
Nubian Sandntone formatton forms comparatively high banks and thin conftnes the
river channel. On the eastern o1de, the bankn are also comparatlvely high.
Thun, throughout ito history the river was able to build an extensive riverain
flood plain, espsclally where the banko are low or Ul-defined, l.e., between
Kosti and El Alaga. West of this clay plain are sand dunea which are exten­
1I10ns of the ~ of Western Sudan. On the eaotern side lles the extend ve
Gez1ra clay plain when the Cedro Scheme and itlJ HanagU Extension have been
developed.

Originally. the population of both sides of the river were sem!-nrlmads.
But the ¥estern side favoured livestock raining more than the eantern, primar­
lly because of variation in the sol1 and the fact that extensive aress were

UAllv nntl ..d by the The .fnlu
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nUll, /lnll (IIml) u"",d to ,"OV!! wMtwllrd" III thn a"."', durIn!! thn r"Iny AllA"on.
TIIllu thllY clIl.tlvlltnll .turn nn,l I(ftl"I'l,1 th.,tr lin I111,,1 ". Thl" IllClV(!I'Mnt Willi ,lIc­
tlltlld by thn filet tlult "tli;;'-WhH" Nt II! rlnllfl plllln WM Inlln,IAtn,1 hy rtVI'f wntnr
froll .July to OCtolllH. Ourl,lll( till! ,Iry "I! 11111111 (llel:nlll,r-JlIly), 111111 whnn thorp Willi
110 wnt"r un t.hn g!.~" till! 1I0mll,In tlNlHI tn mOVl! 11l1ntwnftl" to r.tlltlvllt" thl! IIrlH11I
from which tht! rlv!!r wAt"r n!c'I/lnd. ThMA, thllY "Ino round 1l0,,11 /f,rnJ':lnJ( fnr
tlllJ IInlm"I". Thl! cOllntnwtlon of ./nhnl Aul1ft dl1m In (In" IlIlt 1n;'Il11 I1rnllll und .. r
wnt"r hnm July Ulltl\ AprIl, thnrnhy ,IAprlvlr11l thn plloliln of !!rnllllllJ( I1l1d cIII­
t1vllhln IIr9ll". nut thn rAlllln/( or tIll! wnt .. r Illvnl l1'11ftn llftln/f, nf wlltl'lr IIIIAI"r
I1n,l thAt W"" th.. ntArt of IlIrHll-II(~nIn llUm" I rrl/(lIl:1on nehllmnrl In Ko"t1 IIntl I'll
Ollllim rn/(Ion". Thu I rr 1,1111 I 1011 mlldn cottOll th" mll111 crop hut Ilurn IInll WhnAt Arn
nillo Krolln. Mont of the pnopln IInttl"d down nn,l pflrm/lllnnt. ";'ITi;;llnn /(I'OW. Yilt
thn rlliAtnll of I tVllntock, IIIlItnly cllttl", lind nhof!p, rlJmlll.nod Importnllt lind tho
f!ont"'WPllt mOVllllltlntn hllt.wntln th" g~: nn,l thn r!vor COnt.I.llun,I, hut. Illldor n
trnnnhurnllnt. lIylltnlR ruther thllll " nOlMdtc ono. Uowove1f, t;1I1 llntnhl tqhmont. of
pump nchom"" blocked tho Ilv.,ntock routon to thll wntnrf.IIR IIltnn on thn rtvnr
dnnptt!!' tho fnr.t thllt. IIrrnnllllmllnt" for corridor" won. mlllla. t1llvorthelllllll,
BlltmaltJ mny rlloch t.ho rtvor tn Aprt 1 IIftor cotton I" Iltck.llli.

Dudll/( rllc~nt yllllrn, t.wo tmportnllt. chnnRlln hnvll tnkllll plncol

I) The rnturnn from cotton hnve hlleomn no low that tho f"rll1'lrR Ilrn lo"n
intllrllntnd tn t til cui tlvntion, II trllnd whtch mny fnet lttnto tho
convnrolon of nomo nchernen to foddllr production. In fnct thIn woo
one of the recommondlltlonll mndo by 11 hl.l(h lovel conferencn held in
19112 to l(lok into tho! futuro of tho Whito Ntle I'ump SchelM"i

2) The maklnK of white ehenlle bllcnme no Importnnt ncttvlty on the Ji.!?!.
from Konti to nenr Khnrtoum, n fnct thnt hn!! nncoura~ed mnny of the
peoplo to roille more cllttlo.

Due to the 10rRll number of nnlmalo rniAed hy the local people, the conttn­
1I0UO cultivation of the fril/(l Ie aondy aoll, ond tho 1orl(e lIumber of commercinl
cottle annUAlly trekked to Omdllrrnon, the ~ of the White Ntle haa hecome
lIer1ouoly desert1fietl. Thlo, coupled with the Sohel1£ln drouRht of the late
1960's to earl" 1970's hll8 created a neriouo oituotion. In November, 1983 when
the Team invest!/totink che SSR visited the area hetween OmdurllUln and Tendelti,
tho Team oboerved that extensive oreoo were wlthollt vel(etllt.ion cover and thnt
many of the people moved with their onimolll oouthwordo to Shirkeila, Gadld, and
AbbBsoiya. The only exception where there was /(ood ve/(etatlon cover won the
area of Ba1a, oouthweot of Ed Dueim, and that wao becoune the area is waterless
durin/( the dry season an it 10 a rellion of Basement Complex Formation. It 19
therefore recommended that the SSR IIvoid the weotern oide of the White Nile.

The ells tern aide of the rtver is also highly over~rozed by the livestock
of the r1 ver people and of the people of the Ge zi ra Scheme who keep thei r
livestock outside the scheme boundaries durin!! the growlnll oeason (July-April).
But the eaotern aide of the river has an advonta/(e in that a tarmac road
between Khartoum and Kosti 10 almost finlshed. Thls rood can be used for
trannportin/( fodder from the proponed irriRated fodder form to the livestock at
their resting stations. Animals can alBa be transported by truck if need
arises or by river transport or railway. ~'he last altl!!rnative will make it
pos :0 utilize the I wagons more , 00 the ' will
be



, ','1 -,

t:II""'I'I':n II

!lot:I(H~r:ONoHrr: MII'I~t:'I'1I rw 'l'1"~ .'no,mr:'I' Almll

'I'll.. Ilroll'l'l: IIr"n of I II" 1I0Iltll!'r" flt'J('k n""t" (tWIt) ,'ov"rll 1011.1 .. IIP('!.fflllll of
w"nt"r" 1111111111 In Illltfllt nllll Konlorllll r"lIlon" "" wnll 1111 IInrtn or 1h" Will I:" III I"
I·rovlll(~". Thp UHIP IIl'ovl,I"1I II InrJ{p "lIl1rt' or 1111,'nll'" lI~r":IIII'lIr/1I Ilrt"IIIr:l.fon
10111",'1' mont of til" trll,lIl.lonol rro,llIetll 1111,:11 on Krotllllllllll:lI. n,,"nlllP, mlll"t,
I1orl(ltllm, 1tr1l1 llllm Arnhlr: III''' pr("III,~",I. r;lv,," III" 'mllort"II/:" of til" !"opo"pd
nt.fII:k rOllt" , Impl'I':lll on nod/II 1111,1 ",'ollOln'e ,1"v"lorlmM" or tl'" IIrf'n mll,1t hI'
cOllnl,".r"d. 1'11'" "ocl:loo nlmll lit. ,1I"I:II"nl.1I1( tll""o (mllne!." with pnrrlclllnr
"mllhn"ln onl

I. (,1"1I11 flrotln" nf 111"'1111 of "odnl ro"fllrt" h"lw""n "",I"ntnrv nlHI
tr"kklnJ( hnnl",'":

~. nnt"rmlnot'on of 110101 ml.ell lnnll wIll b" tnk"n from trn,lItl'mnl
pro,llIe"r" If trr·kklnl( Illllmnl" """ W'ltnr on,l r"ll,tllr" n"nr vlllnllflll:

'I. AlloIvn1n of tho Impnet or lo"t. In,,e! or "nnt"r" Oil trndlt1.onlll
,.r",lllenr" 1111,1 tholr Iln1.mnlll;

I,. Ann""nm,,nt of tho I.mpllct nf ne!lllnll wllt"r p01ntn ond oAtlmntl' of whnt
control monnllr"/I wIll hl! nl!p.ded to re,llIcn nCKntlvc effectn of
lncrenlled wnter IIl1p"lv.

In thl! orocell/l of Invc/ltlKntlnK the/lC points. IItt"ntlon hna h""n Illv"n to
oth!!t relevollt '1l1lllltlon" , nnch 11/1 how the n"ttled lnhnhl.tont" perceive the
IItock rOllt" ond the b'!flcflta nxp"cted. Thlo question rlllo"n the I/loue of local
f1cc"ptonce lind nectlrlty In the rOllto. Both polnto wcr" Illv"n connld"rlltlon In
tho ollrv"y dOIlIp;n. Th" 1denn of the loco1 prodllcer/l and odmlnlntratorrJ wer"
l.nvelltlKllted lind as/loAsed befol" 1l1.11"ctln~ the prooosed rOllte.

Dlv1.nlon of the Area Into (.::md USI! Zonen

In ordl!r to achieve the ob,lect1.vl!n of tho ntudy, hnues reloted to lond
U8C, population distribution, water nllPply, envlronmentnl perception, and ideaa
on resource monollement ah011 be treated in the context of five zonen
(Fillure5). Theae five zones lire actually an oma11lamation of the elRht zonea
which thin study hall used 00 a frame for the ana1ysla of ranKe and puture
aspects. Thia rellroupinp; la nrranlled becauae the crlt"rla used for the atudy
of ranll" and pOllttlre are not app: opriate for socia-economic considerations.
Social and economic contHtlons al'e influenced by complex interactions of
environmental and cultural factors 1011:1(''' include the foUowlnll elements:
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V"Il"fl1l Inn.

LnIHI 1I~" nllll II"m'lI1 nellvlll"".

r: .. tll .. mf'''' ,llnl r'h,lI. 1011,

I'rnhl "01" n" roll1l,.,t I fl nl fll'l, mllvo,",,"f.

7.nn .. I, Illrkn gl K"",11'11 ... Pol H.. lrnm (ll"llnhn 1l"""I1I.II1/lI'I1I1."I'I1)

":r Illlhllfl ('/"h,,1 ,1n,1 dl1v 1>I,dn)

'v.. r. r Ilnllllli 'I"'rlllrd I I
fnr-n('flOl'lI! 'nil Khol' A"" I/llhl

7.onl' _.v.. KflA l:f - Kllllrl:flllm

Knnt I (nlltlll
1'10'111 1'111 111).

nn,l .. Inv ('flllll tr'y

TI.f' mnln IIhvnl!',tI 'Inri nom'" 1111011111 nnl'"cln of Ih""" loor)f'1l hnYr' nl l'f'nrlv hOf'n
1IIIlCII'lno,1 In r.hnpl:r'r I. 'I'hr' Informlltlol1 whIch ("I low,' h,·rt· will h" "oofln"rl In
hllmml flll'lllrn Ihlll Ilrl' rloll1tl.rl Ifl qlll''' I fonll of rllrlll wllt"r nllplllll'n lind "111ft

1I9".

Thp IIr"n conAt 1Il1t"n the IMln drv !lennon Ilrnzlnl1, of th,' .'!!!!'.>Bnrn of
nOlltherl1 lltlrfllr. ThlA nOllthern hell: form" nn l.ntl'l1,rnl Pllrt of the /1,rnzin/(
cvcle nf thp cnttle comr11'x "cooomv. Ilrovlrlln/1, I1,rtlzln/1, I1nd wnt"r 9111l1liv In the
mOllt crlliclll Ilry nerloll (NovernlH!r - Anrt I). Ho fllr, theAl! nrenll hnve not
elCPl!riencell RllVl're IJrl'Rl,lIre nnrl ntlll ml!I't thl' I1,rnzlnl1, rpQldrl'm"ntn of the
',,,mllrl/). \Iowl!vl!r, in r"Cl!nt v"nrll, frl'Quent conf! Ictn hnvll hel1,lIn to nnpenr
,1monl( the 8nggllrn nn wl'll. II" thf' NI lot .. " Inhnhl tlnv, thl' nren to the Routh. At
~1·e8ent there IR onl v 1 lOll tl'll llventock movl'ment from thlR nren to the north
durlnl{ the drv "I'o1/1on. flO prohl"m" of trekklnv, of livestock northwnrrl nre
minimAl. With the nnticlnntprl incre""e In off-tnkp nn n result of the proDollPd
RSR. some new condl.ttonR would hllve to h(O met. Trekklnv, nnlmnl" would require
provision of n(Ow fndlttll'''. pnrtlculnrlv wnt .. r RlInnlv, ReCllrltv. nnd vetert­
nn rv services.



Th.. lion" 1.11 "'dilly 111.11111I",1 hy U.. II""'rlVII nom.",,, wlLh th.. 7.'1111" "" th..
domInAnt ""11l.to,l. Th.. IIollthl!rn 'flirt" IIr th.. III"'U' 'rom thl! Inti tI"l .. ot I~ 1
H4llrA. A11I1 IH11I1.1llfnrdll form thl!lr ,Irv R""Rllll C'l'lm,,'"1! I'lr,,", whll .. HlP lIolt.h.. rn
/I4ctlon 111 Alt"rn/lt,,1.y UII"d In U... "011 nUl or th.. 1I' mOVl!m~nl. ',,>lw.... 1l dry /lod w.. 1
lleUoll /tulllllf(. ItxCAPt for vl!ry f"lf III t,," 1.1l thl! lIouth"l'lI "'"' 'lOrth"l'lI '''Ill'h''R
0' tllll ilion.. , t:ln' lit!!" '" IIflIlI'II"l.y lIoplllllt .. ,I. IllIdonr thl! 1,'11,111:10/11I1 Ry"t"m flf
Rr,ulnR. t.h!! IInuthl!1'1l ,'lItt" of Ih'" Poon" h"vl! n";>quAt" rlln""I'"uIR to m",,,1: H,,,
rl!'1ulrllm41ntR of thl! h.. rdll. IIowt!vnr, t:h"rll IIr" IlIJeIlR IIf ,Ult.Ilntl,/lJ Wllt,,1'

IlhorblRtI which 1'0111.1 Ilm'.I. til.. '"1.1 tit. II IIII/Itlon of thl! dVRllllhl1! rllllF(l!IAIl,I".

1'h" I.ncrll/l/ll! In ofr-tllkl! f(lllowll1111 tIll! o,ll!rAl;lon or I:IIl! "rollolll!d rOIlI:"
wo1I1.I " .. tlnltelv r"qulr.. 'lIlh"tllntlAI provllllnn of lI/1tflr '''lurc,,,,, mnlnlv h_n.ff '".
1Il1"n~ .. he Iftrfltch of the ('()I\tt'l hfltwl!flO 1':1 M..d.rllm 1I1111 loAKIIIIII. AKA'n Ifp.cllrltv
wIll /1111I0 roquln nttant.lon. Ih!I(Artll.nll fnddAr lIullply, th.. fft II! IId"(luntl!
Krlld nit 1.0 m"'lIt th", rAqulr.. mAnu or th.. t.rAkklnlll Anlmnill. IIowovor, oOllr
1,1lRdWIl, ttlldn "tock w111 '1/111/1 throulth rn1At.l.vflly dl"n"oly IIRnd nrl!nA OCt~u'll!!d hy
tradItIonAl cultlvntorR nnd IMchllnl.:ted fllrmln/( 'H~tlvlt.v, II"rll nom" conrllr.tn
mllY Ilrllle find the water IIlIfllJly Alul fodder Altlllltlon wIll hllv" I'll hll r"Rolv",!.

The trl.h/ll commlJnlU"n Inhllbltln,! the IIrell CAn 1111 cllte'!orl,.MI under thrl!"
lIIain /Croups. Th!!rll IIrfl th" Nulln 11111 communltle" IIho nccllpy mOllt of thl! ArOIl
In lin/ill 1 hill slltthmentn or on hlIl "loPolI. Th"y prdctlcll RuhnlAtf!nCfl
IIKrlculture In flllldll dOlln to tho lIettlnmont /lnd Krow cotton lin II cnllh crop.
In th.. orea b"twl!en Dlll.lnJ( nnd Por Rllh/l(l, netth.1 Jlllwom~n ore found In 11\1( vll­
lARn8. They "ractlcl! II mIxed economy (Allhllhtom~ll/cllAh/Hvlllltock). Around I':r
Rahod /lnd to the enot, Are AettlementR of Gowomoo. Theol! people Of(! mlllniv
cultivntors IIho kl!!!11 n few llvtlBtock. Alonlt moot of thfl! Atretch, tho JloWll1.mll
transhuIMntR URe the ovolloble ponture nnd wntlH supply, ellPocinlly of the
grndud country, durInll the r/liny Aeooon. Thl! Rn!llp. nroa In nltllin IIAed by the
camel nomodo (Shonnble, Kobobinh, Kownhl, HowlIwir, etc.) m1llratlnl( from
northern Kordofan durinlt the d.ry aooaon, relyinll on the Rahad Turdll no a maIn
source of wllter oupplv. Other than thl!Be traditional economIes, thiA zone
wttlll!llBed lllrl(e exponoion in mechanized rainfed fArmInR In the lllot decodeo,
ellpecially in the central port of It flOst of Dillillll.

Compared to the two prevlollo zoneo dencrtbed, ~onl! III 10 densely POPU­
lated (Fillure 6) wIth 0 better infrolltrlJcture in terms of marketinJe and other
services facilities. Concerninll commerclnl otock posRinK throlllth thin area,
1I0ter oupplv sources, mainly in the form of hafiro, ore reqllired to meet the
needs of trekkIng onlm01ll. The I'!xiBtinlt noure;;;-;,ere initinllv dClliKned to
meet community needs and the requirementa of mechonized ochemeo with only
limitfld aupplies left over for commercIal atock. Ao for the fodder oituotlon,
the light settlement in western areas provideo adequate ronlleland thot trekkinK
anlmolll can use. Parto of the eastern area, eopecially aouth of Jebel El Dair,
l118yaho provide adequate Itrazinll. The centrol port, from Oilltnll eaetward, fa
under mechanized formlnK schemeo. Here Bome orranll;ementll are needed to make
nall of thG avaIlable crop reoidueo. Thl! critical oection with respect to
paoture availabIlity is between Jebel El Dair and Er Rahad where oilltna of
overKrazing are already eviden:.
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Th'.~ ~"II". ,,,.'tl~ 1I~IIVl.IV 1111",1, III vII1I,,,r,,I.I,, I" fllilln. I'nllfllclll lIetlf,,!!n
('f\ItII1l.. rl'llll Ilv~~t,,('k OWII",.II II luI IIlh"" 1111""". Tn ,nllllml~p 1I11<'h ~lInr1I"tll,

(',lrrl,lofll f"r 1.lv!!lIt".. k 11111111""''' 111111,1 111' "r"vl,I",I. TIll" Will 11 ,I ,."'jlll,. .. It .. til tl r,1
""I.I""yll wllI,~1I w[lIIl,1 lI11v.. tn 1", ,.1111111",1 I" (~lInnllll"llnll wlrh Ih'" In(,111 "lImmwll­
tillA 1I1,llllllhllrltl,," 1111 w,,11 1111 n"""nn,,,l lIy 1".... 1 ortllll/HIt'''".

'f"o,l" 1I I ., K,,",I

!.

,,\ I II" ~O~. rnlllllrY 1I0rlh IIr III.. ,.", Iw"V 1111", I h" (:"WII'/l1I1I rorm 'h" mllill
~rn,.,'~"hllll thp 1I1I1I1I/lIIIYII, fllmllll 111111 Awilltl IIlIm,,',1 "r" rOlllul In Ih.. IInllth. 'fh ..
"rnllomy of th" IIPIII"d IIn,'lIllIllon III 111'111111 on "rwltH'tlon IIr l~nmm9rd.1I1 ('ruJIIi
IIn,l" , tr",lll.lnlll,1 "r"rt"'p/! wllh Ilv"Atn~1( rlllllln~ I.h" IM.IIII. 'mllOrtlllll. Nnm,,,III,
'nd,ulJlIJ{ ",,.nllplI n' tit" 1I"lIl1l1nlYA nfl/I III r"hmlll: , mlJ(rlltp wIth thl! ,~"ltlt, t.o ~I

Ollnl,l In Ih" W"1I1. rlllrlllJ( thl! w"t ..A"lInrl, III I II". II/( th" J(rA"lnJ( IIvllllllhl" IIlnnl(
Khnr Allu Ifllhll on th.. rnturll totlrlll'V "r.,,!' Ihe rlllnll. On the nth"r IlIln<l, ~"'I\OI

rrllll"rll "'t" l:hA flhllnllhl" IIn,l rl!~nnt.ly oll".r J(I'OllPII r"om thn K"hnllllll~ IIr"a """"
Ihrnllllh t.hl" ~nn" on th"lr w"v 10 th.. Nil II II HOIIIII"II"'.

All tIll' ,,"n,lv ~oll"lry 11IHI th" III tnrlllll'lll'" ""nll/cl,,V /11'/11'/1 Ill''' mor" ,1"nAnly
IIllttl"d with I'vl<l""1 ,,1J(11n nr ,1,,~rll<llll.lon, It III IH",polI",1 thnt th" IItock r""t,,
ntwul,1 ,'''RII thrnllllh tI", 1"1111 utlll",,<1 ~IIIY III''''''' to Ih" IInllth. ThIll would
r"'IIIlrn "rnvlAlnn or wllInr 11011 HI' " I" th" fnrm of horoholon ,,"<1 hllr/rll 10 mll"t
th" ""1m II "II nf'l'!l1 11,1 IIy 11,1' I:r"kl<l1<1 1I1llmlllll. Rl'p;nrdln/l rllll~n clIli;lri."'jr»ll1, mllny
IllIrtll .,r thlll r.on .. IIr" nvorJ{r""",1 ",,,I th"roforll r"h"II'lI.llltlno prnl(rllmmon or
IIltr.rn"Uv" ''''"1'1''''' of f",I,I"r lIup"ly hllvI' t.o II" rOll/d,lerp',I. Th" 1!1lt.,,",,lve 111111

of IIIIld In thin IIr"" , IIlth"r In ellitlvlltfoll or v,rn;dnJ( ~rollto" "Iluntlonll of
confllcl" I",tw",m trlld" lI.V"lItOCI< 01,,1 lPlfHt.lonal tHlorA. It III Ihlln rAcnm­
m",,,lo,1 thllt ,~orrldorn for ,r"d" I Iv"nlock hI! cllrerlllly ,1"mllr~"I",I.

~nn" V - KOlltl-Khnrtollm--.. -.._-~~------_._ .•

Th" trlh"" Illhahl.tlnll the nren Inclll<lp. t.h>.! 111111 Ilall t yo , th" Glmna, the
Glmr.lllb, the GlImlllnn. tho Rhlln"hla, etc. Th"lIp' trlhoR practIce <llfferent typen
of r.conomlc "ctlvItil!ll IncllldlnJ( rllln cui tlvatlon, I1velltock rnl"lnll, lind rump
IrrlJ7.IHed II/olrlcllltll,'e. Preal!nt ponture harelv meotn thl! rI'qulremente of the
local Ilvelltock, p.Apeclnlly nlnce the numbern of llyestock have been IncreaelnR
In recent Yl!ora dlle to th.. tlxPllnelon of daIry cottle for cheellll production
(Du.. lm aren) lind thl! JlreRIIUre from drouRht-dlApl"c!!d nomade frOM Northern
Kordofan. r:urrently fodtlp.r III not In Rllhntnntlnl quantltieR to provide
adequllte Rurplun for the trllde lIvelltock.

The White NIlI! provldell adeqUAte water for trade llventock whether the
rOllto le orlented ellRt or Wl!8t of the rtver. However, fodder prellents B pro­
blem. In thlll rellord, the Irrlllated 8chemes provIde B potential meonR to solve
thlll shortA~e If adeqUAte arellll lire put lnto fodder productlon.

Because of the denlle lise of land throllRhout this zone confUcts shall
arlee bet"een trade Uvestock nnd tlie local IIsers. ARaln and all recommended in
the caee of the last two zones (III and IV) corrIdors for the passage of live­
stock have to be catered for, Surveys for lsyin~ out these corridors lire
required and locsl ordInances to re~u1Ate the operation of the route must be
passed and enforced.
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VllrlollN '-<!~hlllllll"" W41fl? IlmrolliV41,1 III ,lnln "011,,1"'1111, Th/1 T"f11O /1 X'lin , 11/111
r"llofl;", ttlP" 1111,1 11<1('11101'111:" 11"1l1l11~ wl.h II", rlrilhl"m 111 holh 1~,,"lrlll IIIl11
f"",lotllll ,1p""rtm'HH". IIow"vnf. mOllt oC U'I! '"(orI01111011 III f hIli ""1'11011 I~l,mf'

rrom tlltfll'vl."WIl wlI.h vI 1111"'0111, 11I',,,III,,,,rl1, "'1'111 IIl/lIl"r", 11",1 110101111".

llor th" Illlff/O"e or tim IlIt'H'Vlllw" '1010 lI"t" or 11""'" 'Ont,," ro" w"r/1 J'r"r'nI'",1
cov"dn/( 1111 I1I1PllCl.1l flllnr"ll 10 Ihll flllle. Tin. Clr,," '1""""011111111''' 1'0111'1'1/111
Inrormlltl.oll rrom ",rollpll or pllo"ll' 1,0 ~o, thol,' N>llf1('tlv" vl"w" IIholil Ih,.
['mltfl. Thl.1l vl.II/lJf,fl <lIIP"tf.ollllnl,rn l:nvnf,,[1 11/11'1'11111 follltl'll 10 fJOPlIlI,1 I nil ,
lI!lfYte'HI til tIll! ytlllll(ll, WlIl.Of /1'1111' II 11/1 , 10111111"'''101'111 or wnt/1r 'Wllrt'OR. 11(:010/(1"
clII IJI!f""ptlon. nlHI Ilnf(I''' .. or nrll0I,t.l1l1r" 10 t,lI" ,.ro,wR,,[1 rOlllo. 11 1'1' d III rIHl/1I"
dllr"tlnn WRn /llv/!n to tllf~ cllInlOullIt,v'R rll'relt,II:'1II1 or thl' "nut" AII[I t:I11' h"lIl'flt"
tlll~~ IlKppctp,1. ('o/llllhl,. IIrOl11l or cOf!nll~1 w,'r" <IIRCIIRRo,1 nnll 'lI"OI""Uonll mA[lo
tn Rutde plAonto", or thll rillito In nr,llH' til m'ulmt1.{! tllllllioll '",tw{!l'f! vI J ll1Jl:,'r"
And trllkkl.nfl. commardRI lIY"ntnck. In (nct, thrnlll(h tho Y'llnl(" IIIIO/It fOIl-'
!lllIrll, vlI.lunbln Illformntl"n wnll ",lIthnl'f\[1 thRI: onnhlotl thn TnRm 'Ill ,t who).' to
noloct tho PfOflOl!llld 1'011 to.

A ""conll [Iutlntlonn/ltl'p collnct'HI Ilntn rrnm hOIlRI!IInid hond". It 1lll'.lultoll
qUIlRttonR Rueh 1111 mnt. ... rlnl II to 1:11" , (lI;)1l1y '''1.11, owl domo/(rllphtc nfllloclll. Ttll'llo
l/ullRtlonR y~lll,lod hnckf{rollntl In(ormnt'on heroro AIIRIlII/llnf( IlIlItI URO pllttorllR 111111
oth"r oconomtr Rcl.tyltll'lR. Tlwn RllvllrA! Illwlltlonll were Allkoll tn Jl:1I111 Ilntll'.lotl
Informntton on wlltllr conRumptlon lind III1IJ. 10 thtR pllrt. RfloclAl IIUIHlt I 01111
fOCI'Rlld on totAl wotor eonllumptIon PilI' tloV. (domoRtlc purpoRoR Rod wllt"rfnJl:
nnlmaln) nnd I:IIl! COlltR. AnRwllrR to thllRO quolltlonll llnRhlod tho TOllm to nflll"""
'ommunt ty wrlt"r 1I01lfCCII, fiR ndl.!~lIncv In moottnJ( communIty rnqulr"ml1ntR nt
"eRont or In ruture, lJntl nOlldl'd wntnr 1I01lrCl.!R for tho propoRod Rtock r('utl'!.

Thn hOllRl'hola ~uollttonnnlrll nino Rllked 110101 WItt"r HOllrcon wlll're mnnll",otl Rnd
nllRllsRetl vil)R~orn' villwo abollt thotr d'-'J(rel.! or involveml'nt. RopllcR 1.0 thcRIl
q'lo"tionn provided the Tllnm with inniRhtR Into thll typo of mannf{omont nl'ollod to
control wRter Rources for the ntock routo.

Land une potternn and formin~ systomR wefe olao inveatiJ(atlld to aonesa tho
impact of the routll of crop production, community RrllzinJ( resourcllR, and nreaA
of potential conflictR.

Beside. thiB socinl and economic data, valushle tnformntlon was collected
re~ardinR indictora of envIronmental chanRe In the aron. envtronmllntnl percep­
tion, local lJopirations, receptivity to the route, and poa8ible control mlla­
surps to reduce the neRlJtive environmental impoCtR.

The household 'lueRtionnaire provided the bulk of the information on which
this aection iB bnsed. A total of 150 poroons were Interviewed, selected
randomly from 25 villa~eo located on the propoood atock route. In our view the
aample providl!t1 R reprenentatlve croas oection of the populotion affected bV
the stock route.



" ',1

Tllp Iltlrvpv ,1(pn 1I.IlR ",Hilla '''V,1I1 Ilflml.•ltntrllIlw• .tIIlt,'I~ln '" nOIlI.hnr'n
Ihlrf'lt, fI"'lI,h"r',1 KllntllfAn Milt Whll,. NflI' "rllvl.IIf'pA. Meorlttnl( to It", 1'11'\
C'H1RIIIl, I.I"'R" IJlIlI.r'let.n hAvn Ihp (ollowJnv, ,,0(JlIlAtlolln, ,llv",l",1 Into Ihrpp
'~l-1t"Wldnlll rilrAI ll .. ttl"II, rlll'ld IIllm",II". ","I IIf'1'nn ('I'nhl" 'I).

Thl' IIOIlll1nl'oll nffnl:t,,,t hv th" llI:n fnrm II pl'I'f:"III.IlItl' In "'Il~1I nf Ihl'
mlllltlon"fl dlntrlf:tn nlthllllllh II. !n fllnl,'"I, to l'l'"eh Ih .. f17lncH flllllr"". Th"
rl':lllre 'R flll'tI",r cnMI" 1,:llt,,,1 hV th" mlv,rlll"rv hnhlt" nf Ihn Iwmnrt" wh" IItll­
1.7.1' th.. nrn". 1111 nvpr I h" nllrvnv III'"n, mol''' 1.11111' '1O:!: of th" r"R'"llHl"ntR tn.. n-·
tlo'If',1 thllt norn"II" pRRn IhrollVoh Ih,,1 I' IIr .. n hoth "n Illfd I' wnv no"thwn,.,1 IInll
lIollthwllrll.

0111 of till' thr"" lInt",1 cllt"Vo0rlo" of popll'nt',,", It CAn hn !!nf.. lv nnnllm",1
thnt th,. !lnlt will IIffoct vlt'UlIIlIV 1111 thl! lIomll,lI" /(1'0111'11, "ll1cl' th .. IWlt mow.,.
from wpnt to "11/,1. nllfl '"t .. r",·~tn 11" tlw IIOrt.h··flllllth mlllrnlinn rOllton 01' th..
nornl1ll". "'/10 1,0 '''' ",ittI'll litO th.. I~nm,oI. nnmrllin mlllrlll:llI/( ftom "'"Irleln to th..
1I0tth of th" ~;:;Il ror rlrv "",Iflnn /(tl1t.1nf('

TfIIll.g 1

1'0l'Ol.IITlrtl IIV l'l.llr.l~ 01' rm!lfIlENr.E IINII H{)IlI~ Of! l.rVING

p

=

Hntlll fI" t. t I .... ((urlll lIomlld I.e l1rbnn

---..~._-- ... ---_.__......--_.__.... ---------
SOllthern ORrfnt UI, ,111,2 127,627 18,616

Hen~'eirin Un,720 108,1,09 31 ,47 1,

Southern .rl!bels 213.217 tt',134 18,1,68

Nort hern Jebelo tt,9,167 22,030 19,216

TeRlIll lS9,I,I,8 74,323 30,897

Enste rn Kordofnn 21,5,414 20,631, 34,157

Kosti 195,1,27 70,SB6 50,645

427,852 60,662 13,100
-

Ed Oueild

Source: Department of Statistics, 1973 Census
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Knlillr,llllf{ til" n"nl/'ll fWf"lIl1tfon, It: In .lIrrl'~1I11 III fI,nt'h n ,11'",'1""
nllllr". IlIJ\4""''!', Ilr",'H'1 (f "rr."',, " ~"0l1 IllIll'~III:lnll "f tl", Int:Plln'fy of 11'11.·'

t,1. .. mlllll:1I /-110"'" tliP ,II'o,mn,.",! linn. An mPIII '0110,,1 J11H'llnr n. on" mov..n '0 I hp
..nAtAI'll BAetJon of t,h .. OIlK, Ihn dpnnlty of "nttl"mnlllR tnCro"""".

VUln"n ,,1.7.11 /In,1 locntlllll '111I'y clJllnl,lllrl1hly throuv.h th{l flv" 1,011"11.

(lp,".r"lly Rpn"klnv, th .. nnlll!y 1Ir'l1lln n"pm f'o hll nl'ul .. ,l .. "rlllll' wh.!!, I',HO,II'I'I.,I
wllh thn I1lny IIrll"n, IlIrv,nly h""nlln .. of Ihl' IIvnllnhU Ity of ,Irlnkl!',. WII''''',
morll III'IIll.hy IlOlullttonn thrnlll(hOOI Ihn y.. II I' , IIn,l "11""n"lhlllty ':0 trn,llllon,1I
mnrkptfnv, "IHltr"". (:nllvllr""ly, dny 111'1''''', nnflnl1lnlly IIW"y from till' hili ,,,,I."
tlllmnnl. III thl! Nllhn HOlllIl.lllnn, lulYI' only rl'r<'ntlv hl'l'n 11/1lonll,,,,l. Thl' nnw
"nttl",npnl.n r"n,1I1".. frllln '''lfInn.lllIl of wntnr Rllpply r,rn~r/lmm"", Imlll'ov",1 """11"
dty, hnl:l."r " .. rvlr"., IIn,1 rnl~"nl' ,1"""1",,10,,,\1' IId.lvltf,'n >1l1eh ,''' m.. rhllnl7."<1
("rmlnp;. TIr,· ,1111."'1 or n"t:tl"m"nl' 111""'1.11 mnlor <II rr,,,·I'!w,,,, h"tw"I'n th .. ,-lilY IIn,1
the N/llllly no(1l1. r;.. n"r"lly lI"tl:lI'm"III:>1 "I''' Inr~"r 1111/1 .nrvlell>l h"tt... r In Ih,.
"nrlllv 11011. nroll'" '11"" I'(~onom'n" In I'hl' tWII 111'''"11, I.., I IIJl mOIlI.lv tl'lI,II"olIlIl,
dnpond Inrv,1l1y nil /lvllllllhl,. nlltllrlll r"'lOurc"". Tit" 1'1' 1\1'1' f,.w /lll"'ellltllrlll
Inputll or t,.,,'huolop;"'/I 1:0 'rll:rOIlflf' Ilro,lurtlvlty Ill' ,lnl11'1'o"" \nn<l Ilrn>lnlll'<'.
Gl.vnn p;rowlnp; lHllllllllt:loll In tIn. "llInly 111''''''', "'·'l0Ilre,' "I',~rllll/ltlon hnll h",~orn,' 0
prohl"m nn,1 ,,, llk.. ly to lnt .. nlllfy /III 111\10/111 ,ln,1 ,ull 10111 1)/)11IIIntI01l" 11l,~r"nrH!

~Vf'!n morn_

Vl1lnp;nn III'<' h/ln .. ,1 on trlhnl nffUlntton. [.n till! flltllro thin mll1,ht ehnnv,,,
1I11l(htlv .In tho nmnll mnr'k"t "I'lItrl1l1 wlmr,., nlton nlnmontll nrl1 nom"t!m""
nttrnctod. VII [/lv,nll ,:onllint mOlltly of r,,"I,lrnt.Lnl unl.tn '..tlth fl'W rll!rvl<':I'fI
nvnllnhl". fl.rnl.,lnnel' 1.11 Ln nKtendrd fnmlly unl.tn whIch mllllhroom wh,"'rvrr
nvnllnhl .. npnc'! nllown. Thnt Ln why nlmo"1: nil thr vlllnl(l."1 l/lek IIny plnnnn<l
lllyont. Hornholov,II1I1Lly, t.h" vlll.np;n eomponnntn nrn ellllltnrod nrollnd II crntrnl
poInt whll1h mny ho n wnter >lOllrl1e or >llml lnr IInrvl.l1o. (lor lnnd ndlnc"nt to tho
vi llnp;e, nl1,rtcultllre nn,1 Ilrn1.lnp; net/vLtl.en hnvo dFJt.ermlned Innd IUle Pl1ttrrnn.
For np;rll1ultllrnl I1r"/ln, t.h.. prnvnlent lnlld 1I>l1. 1>l nltornnte pnrcl..III of
cult/vnted floldn IIn,1 fnllow. Thc fllllow IIrllnll provltl" ~rn7.ln~ for vllLnv,e
nnlmal/l.

The urbnll nrenll cnn he dlviel!.!tI Into t.wo I:y"",,: lnrF,c nnd IImnll. TIl 0

former Include the ndmlniotrntive hC/ldqunrtcffl onel commercllll centrell. Thc
lIervicell nend to develop lind lIupport the SSR. ThOBe lnr~l' centreo will houlll!
the hip;her order oervlcclI ouch /Ill veterlnnry honpltlllll. odmlnistrotive hcnd­
quortero, nnd oecurlty fncllitles. Rqunlly, the Bmll11 cent.rell will provide the
lower order focilltlcs such liB wnter lIuppliell, IIhopplnv" equIpment, etc.
Markets con be establlshcd at both levels.

~conomic ActivitIes: Main Occupntions

Formlnp; and anlmlll husbandry nre the moat w1deBPrear! octlvltlell in thp.
orca. Thc fnrmer mIxer! with livestock rolsinp; becomes more rlominnnt liS one
moves east. Data obtained from the fIeld surveys Indicate thnt althoull:h the
returns from farmln~ have declined In recent years, more than 1.2.9% of the
sampled populatIon consIder formlnp; as their maIn occupation. Animal rearinp;
oa a maIn actIvity io practiced by 27.2% of the sampled population (Table 4).

BetJide theee mein occuped-ons, the reopC\ndents also prsctice other acti"l­
tieo. Data show that tradlnp:, mainly durlnp; the dry oeaoon, ia practiced l>y
28.5%. This activity forma the main secondat·y occupatIon alonp; the area sur-



tnHlln~(IIl.';:t), "1I"r,lI,,rtlltl~ (11:'1;), nlllH"nnl nl1,1 rlrllw'Hl,1 n"IIIrIM U:O, 1111'1 ."tI,n
,.'nllent tOtl (l.1I:0. I, til 1,lfIrt:h 11/,\11111( LllnL Iltll1l tnlltllllM, lin n fll!IIlllltlL nl:tlvll.y,
III r,',I",r IIml, ..,I.

Til" "" f/lnlnOl /If" vnry lmp,)rl;/lnt r"f 1.11.. n"llrllLlnn of I.h.. ,.rollOn",! flflll.
r,oflnl,l"rlltloll mllll!: hn fllvl'11 I.n fnrmll1M nYIlI.I'mn Ml n "olllllrllll IlOtlrl:l! of ('nil""
filet I1Ild tt) thl! 1M.,,!! 1I111nlmr of nnlmnln kl1l'l. hy th(t 1I",I""'l1ry commullltl"" "" 11

flntl!l'ltllll 'Ullin',. nf tlefmnlllHlt IIUI'I>ly, I'll.. numl".r nf 101'111 nfllmlll Irn,l"rn
rnfln/'tll th.. wlllll1l1,JlnM of 10/'nl /'ommllnfl:1"JI to /1,-,11 nl1tmnln.

TAIlI.l( "

l'gJ\C1(NTMm rw tU(fII'ONlll(NTII m(I'OltTTNrl MAIN Or.r.IJI'ATlON

t'nrmtn."

An I mIll rt'" r f r,l(

Vlllnl1,o m"rchnnt

Governmont I'mploYl'n

1,01'111 rmtmnl trn,l"r

10.0

10.0

n.s

.J.0.Anlmn1 trf1(\~r (n/lent)

----·-----·-·------------Tot'"""n-;I..---'IOOr ------.

90urcl': 9l1rv!!y

~conomlc Actlvltt"lI: FormIng Syntcmn

Throu/(hollt mOBt of the survey oren, ralnfed Il/lrlculture Is uncertain.
Avera'le rnlnfall In both sparne anrl non-uniform In Its distributIon. especially
in eantern Aectlonn of th~ route nnd In the northern zon!!s. Durln~ the perlorl
196R-72, the rainfnll over the nurvey area waH ~enerally 10-20 percent below
averllJ(e ~'l:C",pt {n c!!ntral and eant,'rn Meoselrlya wh!!re the ro1nfall appears to
hav,\· been about 10 percent hl~hl'r than the norm for 1941-70 (lluntln~. 1976).
But In 1963, rainfall declined In virtually ever. part of the project area. In
most ~f the reRlon. the 1en/lth of the ~rowln~ aenson la determinerl principally
by the availability of water. Thun, the local communities exploit thin
climatic fluctuotlon by rllverB1fyln~ their activities and follOWing farming
strate~fea desl/lned to minimize the {mpact of thesc fluctlons.

Amon/l theae ntrnte~l~s la field frn~mentatlon. especially In the north and
cast. There 1a alternatively. a tendency toward consolldaterl patterns In the
south. Th~ de~ree of field fra~mentation and consolidation is supported by the
survey flndinl( which shows that 63.0% of the respondents reported consolidated
plots and 36.1% fra/lmented fielda.



Cr'HI nrn,llIct'on In th.. '11'01""1. 1lI"',1 I.N "nll'tlll"" 1111,1,,1' 011" of I h,,, ..
!lvnl.nh111f trn,1I1. I.otln I , (!llInmnrdnl /111,1 m"etlllltlf, .. ,I. '1"'lulltlollnl I'lIrllllll~ In Ih..
'"!lilt r,r" 1111 I ,,'II' In holh Ihn 'linv IIn,1 nllllllv rll,lIl1. It Ink,," two I'ormnl 1.11"
prllp"r fnml'.v I'llI'm 10(lll!.",1 IIwnv from "h" vlllnfl" nllrl ,hI' hOllnllwlf" ,unnll "I"t,
IIIl IIII I Iv /lIl10c"lIt to th',1 hOIlIl"hol,l. III t.h.. rorm.. r, 1.11,. mnlll rO,HI 11I111 ,,,H.II "1''',,"
Ill''' rlll,,",1 10111"" In I.h" IIlU"r nIJII~' '1111 "k. mnl.llrlnfl, 111.""1,, l~rOI'" IIn,l V/'I/,f,,"h',,"
II 1'" f.r()(II.l(~,"I.

(~nmml'rr:ll1l fnrmlll~ 111111 .. volvl',l from I rlllll1.lonAI rnrmlnl( 11I111 111111 l~nln",1

momllntllm I.n rllel'lll ,I"r.'lrl('n. 'I'h" mnln r .. ntllr"" of "omm.·rdnl fnrmlnH nr" IlIr'I~"

rllrm ,111. .. , In"lHllllv" hi 1' .. ,. Illhollr. An,1 I'lIfllllll IlIv",ll1II('nf', fllll'h ,,':llvllv In
wldnlv pr'II!U"",1 In Z"non I. nllli II., wIth ~rolln,lnlllrl flro,llIcl.lolI,

Th" thlr,l nv"torn, ml1dlllll I 1..,,1 fnl'mllll-l, h/ll1 h,'"n I lit 1'11I1111:",1 I." nXllflllll PI'''""

dllct.lon In 1:11" ,~lnv "l/linn or th" Nllhn MOllntn,nn, 1.1. ulk,." 0111' or 1'0111' 1'01'11I":
RoVnrnml1nt IItnt'.l rnl'mn, prlvnt,', ,llr"'~I,,,I, 1111,1 ,:oopl1rntlvo", Tit I.' ronln ('1'01'''
pro/hlc!',1 IIl1dol' thin f.vnn nr .. 'j()r~hllm, cottoll, nll,1 ,II"lnm,' , loll th "'ror,lInPlI" Oil

.11,~~':..I;l~!!!!1.•

OnllPlt" 1:1". prol1,fl'nn'Vl' ,\,'v.. loflml'nt of comm"rdAI nnd rnochnlll7.o,1 I'nrmIIlJ(
I.n t.ho I.Ant rllW YOArn, tl'l"lItl.olllll fnrmlnfl nUll formPl tit.. IlI'AI" of tltl' I'C0l10lllV
nnd employn the mn.lorltv 01' t1w pnplll.ntlnn. 'l'hollll,h It plnYII nil "xtl'l'III"IV
tmportllnt roll', trndl UOllnl r/lrlllll1l-l IIIHI r,'e,"v",1 f"w ml.lIl"rn Inplltll AIHI
roncoreh.

Thn rArmllll( f1trnt .. f!,v or tIlt' enml.l.y I.n Ilhnllo,l hy n ntlmllllr of fflctor",
IncllldlnR I:h" IIccumulnt()t! ()xpnrlnncn of th" rnmll.v lind Intwrl.tnd flrnetlcen.
TIlle hl1nvv rl1l.lAnco on trlldttlonnl prnr.tlcl'1l milk,," thn whole nyntom vulnnrAhl.o
to tlncortalllt!!!n of nntllrll. Tt In nIno Illfluonced hy the prlcn oxpectAtlonn of
the rarml1r, normnlly hn"l.td on prlcon r{,':olvml I.n tho prl1VIOIlO VOllro. Thlllle
eXncctatlonB hove dlroet ofroctB on tho cropA Rrown ond tho nronn undor ooeh
crop. Sinco crop rnln!nR dopendR nlmoRt totally on mnnunl lahour, fActorn
Indud!nll family Ilhe, tooh. and avnIlohle Inhour morp;e on tho moot crucl.nl
elementn determlnlnR production. Acces!llbllltv to rnll and road notworks tB
another Important fnctor. In recent times tho omorp;enee of ipcome I(oneratlnl(
activities outside the crop production sector Bueh an wap;o Ilmploymont, hoe
pulled more lobollr away from farminl(. Servlcoa ovollobll1, portleulnrlv water
supply, have direct impact on forminl(. Throullh provlaion of woter nuppl1(!Il,
more land haB become available for cultivation.

All of the above factOI'll have direct impact OP the decieion-makinll procees
of the familv reRarllinll tYl'lla of cropa raised, farm a1ze, dietribution of
plotB, vield, income p;eperated, lind crop rotlltion. Plot froRmentation ia a
common etratellV to maximize early rainB. This feature, coupled with shlfttnR
cultivation, hOB led to extensive exponBion of ap;rieulture in the eOlltern areas
which reduces land open for free I(razinR.

In most of the pro.lect area the farmer producell enough cereal cropll to
meet family food requiremente. However, cash cropa frequently fall ahort of
satiafvinp; a famlly'a caah needa. The deficit ia met from BaleR of liveatock
and the income Renerated from employment inBide and outatde the area.

=



rlllrv"v r"nllil" .. ""(1,'10,,,1 Ih'" ('WI, " I" tlllllltl :'hnl 1"1,',,; III' 'h" Innlloll"
,lnlllll Ilr",IIl(~",1 ,,"o,I/l1i "'IIId" ("",110 1I11f1101V 11,,>11' rl1rnllv 11,,(,,1" whll" U,,",% hllli
",I,.fll1ll Inol. Iov 11111'£:11111111111 from Ih,' 0111"'11". Wllh I'nnpo,~1 10 ,'II/,h '~I'IIf1", '''.f,r..
IIf Ih,. n,",HII"I"",,, 1''''-JIIrl'",1 l,rrl(lolf'lll'~ I",,,, Ihllll 1It,.I, '~lInh 1111",1", 'I'll 10",,1 II",
r"mlly l'llnh rI"llIlr"mollln, Iho r"n ,",,"1,," I " '''1111'' III ,tI"'II,,,lnI'V IIc"'II'"II'",n
0'),1%), m>lIIIlf!lll1lmll'" ('I/,.n:) 1111,1 ol,h.. ,' ,,"IIY 'o"n Of,:O.

f:,,"., 1'111 lv, mont IIr l.h,' 1'''''1"",,1''11111 Ihlllk thill, rlll'mlllll III ""1'01011111 "'11"
rr'WIII'(1I111l till II r",wlt IIr low VI .. I,I". III 1'11I~ IIholll 1,',.'1% or I:h .. 1'1'111",,"1"111"
r'·I'(dv.. ,1 low yl,oI('", 'I'hnv 11111'11011," Ihl" In low "111111'1111 ('111%), ""r1 I'lIrmlllll
OpM',IUolln (~I./Ir.), 'IIr .. rl.ll" "oIl ('I.',,;) 1111,1 ,~omhllllll.lolI of I.h.. 11 "0 v,.
(2",:0. 'I'hl" tI'nllll, "'ul 'l'II1t',• ., IIlIfll"or'I Ihl1 11 1'/l11l0l' II 1 II 1'111,,,,,1 ",'1'1",1' I It"I
1'111111'1111 rllldllnl.lolIlI I11l1k,. 1'11111(,·,1 Illll'tl'lIll.lIl''' 11 mn",~11I111 1I.:tlvIIV. III Ih"
lnnl' I'wo YI·lln., ",11111'1111 Willi " mlllllr fll':lor III ",.01' 1'1111111'1'. !III1IHI of 110'1
""v.r,,,lntloll Ill'" nl"o rr'flort:I',1 wllh mor" I.hlln II/or. ""I"'l'I.lnll .'Kllmlll,,", Tit,. 1011111
In,llcn!.ofll 'If" n'"'rond,m"III' of ,11111"", 100,." I' n' ,!II"II I, ,IIIII!; 11101'1011, 111('1"'1111/' of
hflr" Inlltl. Voll" "'n, 111111 "Kt"nlllv,· 1:"1'1011" 1I1'",ck. TIt,"II' nlHlI1I lin' 11101'1' ,·,,1,1"111'
In th" "'''''''I'n n,,<:I:lolIlI of II", rOllt,· 111111 IIrolllltl 1111'11" vfl'IIJ~" ",>I'tIl'm'·,',1.II
('I'lIhl,· (,).

Tfllll,I( r,

I(Grll,O(;Ir:flr. I'I~Hr;'O''l'ION OF UfIINFfll.r. IN Imr.flTION TO r:"':/'IVfI'l"ON flNIl
r:UflZINI; (1'1(IICl':N'!'flrm 01' nr~HI'ONIJI~N'I'!l rmI'OU'I'ING)

t nnrl",!I111 to'
7.

YPllr UllIn In r,o! 1I!1011 to
cnllf.vlltlon
fld .. '!lInt/·

7.

HIIIII In rro1l1tfoll In

V, I'll '" I nil
fld !!,! 1111 tIl tnlld"qllntn

1911)

19112

19111

19110

110

70

20

30

n.1l

55.7

110

no

(,7.2

20

20

Source: Survey
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1'hllI.l". (,

Rnc rOl1Chlllnnl: of ,Iunnn 22.0

Hoell frlHluont dUllt. lIt.ormn 22.0

(ncr~ft"O In hAr~ lAnd 26.0

•
ApPfJArAIICO of KullllY lll'ofllon

Other..

Total

12.0

17.0

1.0

1.00.00

II

sou~Bimcy-'--'------'---'---'----"---'-'--'-------'-"_.._--.__ ....,..

LLventock lire nnother Imllortnnt oloment In tho ltvellhood Atyntomn
throu/Chout tho nrolect nroo. Of the aurvey aamplo, 73% own l1ventock whIch
demonatrateB the Imllortnnco of anLmnl rolalnR to the nettled communltteo in the
proJect aren. Cnttlo nre the moat domlnnnt animal followed hy Kontn lind n!-eep.
Animal fip;uren Indicate a p;oneral increnae in numhern on a moult of fnvef,<ment
In onlma19 nnd In natural growth. There 19 off-tnke from the herd mainly
throup;h annuli 1 1I111ell. However, many respondento reported hlKh mortality due to
droup;ht and poor pdature condltlona in reccnt YOllrn which In more clenr In the
Brea to the eallt of llr Rahad. VIl1al(e anlmll19 follow different l{razlnp: cyclell
from nomadic herdB. For the ml.l!orlty of ownern, animaln are kE:pt throul(hollt
the year In grazlnp; land" near the vLllap;e. The only exceptlonn are thl' lnrp;e
owners who Bend their herdo awny from vlllsRtHI durlnp; the dry seUBon.

({cspondents to this catep;ory Rive several redsonn why th:!y undertake
distant mlp;rationB. Inadequate RrazinR around the vi IlaRe (45.5:0, fear of
damsMinp: cropn (43.6%), and scarcity of water Bupply at thc villaRe (7.5%) orc
thc most important. The inadequacy of RrazinR around vlllaRco 10 attributed to
overRrazlnR (55.8%), shortaMe of rainfall (24.7%), and fires (19.5%). To
supplement no tural Mra ?'nM, .,Ulalle rs resort to sources ouch as co llec t Ion and
s~ot~ge of MraBses (26.7%), useful trees (29.5%), crop residues (16.2%), fallen
leaves (15.2%), bulhs and fruits (6.7%), and others (5.4%). Until very recent
times, most of the above fodder 1I0urces were obtained from the fallow areas
conserved within the cultivated Dlotll. With the Intensive penetration of
nomads into these southern areao, especially Immediately after har'vellt, Buch
areas of once reaerved fodder are be1nM heavily devaatated by nomadic herds.
These encroachments de~rive Village communities of valuable sources of fodder.
There are Indications that more livestock raisers are reaortinM to collection
(57,7%), and buying of hay (42.3%). The type of supplementary feed Mhen to
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1I11'mlltl1 I nrl,lIl"l1 , ('1'01' 1',,"1,1111'11 U",.'I%), ,1111'11 0',.'1%), 101111.1'1' ",,,lllInl1 (11.1%),
nil rlllll'" (1/"IX), rM'on 11,,,..111 (1'1."':), 11I111 II ('om'""'lIllon of 1111 "Ioov" (I,.OX).
Of ,III 1'''"1111I11'''111'', ·,II.7.X 'II'" '"lflldl'fII"IIIIlI'V f"",1 IoPf'fllW" of 10,11' I'Ilfl/.(1' "01,,11"
1"t'lIl1 willI" 111.11% 11111' f",.d" for f'IIII1"lo/.( nn'","111 fill' III" m"rk"l.

~lo"'AlIII RVIII "."ltl nil I Iv III f11~,' 110" /.(r,,~lflfl '· ...HlIII'C"1l nf tI,,, ron'I"'" "1'''11.

Th~tr movf1l'11Putu Ilrll tim'''' ..,Ith tho '11·"'"hq. Ttl" ."t._y,f~nrn nnmAflH rron,.. mnnt· of
th .. "1'0\<'1:1. III''''' 011 111,,11' nll,llIwl1l',1 m1Ilr'I"on fnl' rll'"V 11"'111'"' Ilr"dllJ( willi"
tilt' AIoIoII'II (e,,"''' I Iwmll,lll) v'nl!, 'h" "1'1'11 for /.(rlll':lllI( ,llIrln'! Ih" ,Iry ",,11/11I11.
Almo,jt'~j ("I'nIJll,"I""l" ro"flrm III" "ff""1 "f 1I0mnrlll Oil Ih" pl1l1l.1,r" of Ih" 111"'1.
'nil! Imlll,,~t nf 1:11" '~'lml1' """''''''' III ",or" 1,,1 "nn' v" nil I h" flr"'1 1111 r"pOI'l",1 Iov
""'.'1% of till' 1"1111'011111',,1:11 ,~oml'lIrn,1 to Ih,. ,·rrn,·t nf (',II Un "IIIM,III "n 1'"rollrt 1'" IoV
4~.~:r. IIf th" r"lIpOnd""ln.

Nnfll",l" , """"c1l1l1v lion "hlofllll, "01. o"lv 11"117." till' /.(fl17.'n,! 1"110111'''1'11 of
thn 11"1.11,,,1 "ntnmll"II"'n, "lIi--,;~'w"ll n".1I'I' th" IIvnl'fl"'" wllt"r r'·"'"I,.r"" ""
IlIdlrlll",1 hV '1',;1; of till' 1'''"1,,",,1''111". 'I'h" "om'lI,! of til" 1I0mll,l" 10 I: h,. "" """""
1'",,"1111 I" ':ollfll"':11 h,'lwl'l'lI h"fll",.n 1111" 1:1,,, n"U'"d "olllmllll'II,," "" "ollf'lrml'd
hv "1.1,'1. of Ih,.' ""'''''''lIl"nt". IIr"",, of I.lIl1fll,~t" "mlorll"" ,llIlnflj.tlllll, of "1'01'"
(~,'7.(,'X), I'r"nllll"'- on 111I"fllr,' Inllli 1111,1 IIv'III'lhl,. wlIIl'r ,Hlm',·r·n ("'I.(,X), 111111
oth"r form" or 1'0111' t ,,.1,, «,.11;(/. Nomll,I" 111111.'/,1' 'h,. IIvllllnlol" '!rll7.111j.t dOll" 10
wlllor 'IOIIf'(~"" (1.7..11'1.), 'III w,,11 1111 ,lIntlllll rlll1/(,>lIIIIII (I.Il.()'X). """111 IV ,~ollf1kl"

h'~l'w",'n 110mn,11I lilli' ,.lIlf IVlllor" """ r,.",IIv",1 hV pIIVII1/{ "om"ol1,,"llolll1 1,0 1'1I111vl1­
Inr" fill' Ih" dlllnll/{" d'"I1' I,n orlvrlt" f,rop"rlV '1I11~h 1111 ,~rop".

Th,· I'lIrn'nl n'I:III1I.lon '11 7.011"" rll 1111,1 IV prllv',I"'1 pot"lItllll IIl1l1rl''''' of
,~nllfl !I'.t Io"rw...·n (~omm"rdlll UV,,"lol'k 11I'flII'rll 11I111 thn IlI'tU"d poplllf1tlon. /lilt
nil thn n~;rl wIll op"l'ntt' ,IIII' '.II/{ thr' ,trv 11"""011 whl'n mOllt ,:rnlill IIrn hArv""t"d,
th"I"!' '.11 II pOIIA.lofIIIV 1.0 m'nlmh" ..onnl .. t.". fHlll, 111 7.on" II, whnr .. modlll­
nl7.(O(1 fllrmll 'lrt., fnllll,l, tlu'r" III A nonnlhllfl:y of I'nnfllrt. ""p"dAllv In the
Illlrly monthll of oPl'rntfon of till' rOllt". R"l'lnrdln/{ trfld'tlonAl I'lrn7.lnp, invol­
vlnp, hn"hllh Illlrd"nn "'1<1 th" tHIn of <:ommllnltv 1I0llree", th"rc IIr" Indlcl1tion"
thot coniTfctl! will Arlnn betwnnn thn rOllt,. IIl1ern lind the lOCAl commlll1ttlol!
throll/{hollt the dry ''''flflnll, I'l1rtlclIlllrlv In 7.on"fJ Ill, IV. lind V. Some of theAe
conflictn cnn he mlnlml1.cd hV provldlnK fJ!leclnl wnter "ollrcen for the trnde
lIventock with nllowllnc" for the '.ndll'lenoun nopulAtlon to tHle them, nllpecinlly
in nf!ndv nrl!nfJ. lin mentioned prevlouBly. Bpeclnl ~orrldora for pnaBnl(" of
nnimnln to minimize conflict" over trnditionnly UBf!d nreno mu"t he eBtnbliohed.
Throlll'lh ollch mensllren, the route cnn he well received by the locnl commllnlti .. o
n8 eX!lr .. o8ed bv mOBt of tho reopond..nt". Settl..d communities Br.. expectlnl(
addltlonnl heneflts from the rOllte. voiced nn Im!lroved nervicen, ns expresBed
by 60% of th.. r .. np~nd .. ntn nnd better mnrketinl( facilitien noted by 40%.

The ..conomy of the Bettled communitiea ia based on farmlnll, livestock
ralainn, and aecondary occupations nuch aa tradlnn. wood cuttinl(, nnd manual
labour. It neema thnt ench of the nhove economic actlvitip." contributes nn
equnl nhaCl! in family income. Of all Indlviduala in the survey, 84.4% sell
livestock annually. The fiflure Increaaes in vears of crop failures. Reason"
niven for "ellin/ol inclllde: need for cnsh (41.7%), chnnne in herd structure
(31.7%), occurrence of drou/olht (13.3~), crop failure (8.3%). snd other reasons
(5.0%). Families nell animalo throughout the year, as need nrhes. However,
the frequency varies with the season. It is found that most of the selling
occuro durlnl( the darnt (October - December) as reported by 62.5% of the ren-
pondento. -----
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MUlill u( lh", /l~11111~ .hH"IIl( th'!' .IIlI'AI., "A th" m,,11I lI.vPRI.III!k ""l1'k"I.III,~

peOod 'r., Ih.. ,..,ul .." brpp,''''Iil, I" I.I-"""i·wlt.h "". 'J'II" ,"'1111,11" ""1 ,u'rfllrmllll""
"",., illll'"l't",., rAI.tlrll t'J thp (Ilrm fnmlly. filiI' pHAmldl>, ",,",,11' IpII" III Apll mllrp
I.Ivllliltnuk III hAd h"tv,."t. Vp,u" thnll III 1(1,,"1, '.t III thlll'lI(orll "MI'I"""" I hnl th.,
IIVPlIlllt!k IlIfll'lllllllll.A I1AII obtAl1I mnr" ,",'mnIA (,"m Ih" lil"ul"ll '"'11111111.1.011, "11""­
dAlly dllrtnl( thll "rAt "I/H1I1I" 0' oP",',HlolI of th" IIIlItl>.

fll?dtllntllrv 1.l.v,,"tol'k rll.llil"rlil lI/ltlAlly 11,,11 III UI" 1I"",."Il! I1v,lIll1h'" 1000,k"I,
Alii notl'!d lIy 'I~.'J% I,e tIM> Iflt,.rlll,.w",I. I1nwAv"r, KIlIlII ,Irle".. "I''' n mollvnllllll
rill' A.oI.lll1j( lit ,11"1:11111: mnrketA, nA Alnt.u' hv '1/, ... %. ov",,,ll, "'011,1 "rr,~pA ,II'"
All fn"l!nUvl! ror APlIllII( nllli t.hl .. tlAllnllv (I('(~lIr.. whl'lI m"'I'hl1I1I" (rom IIl1t"',I,,
thli! IIrAA vlnlt Ino,,1 mArk"t.A.

1'"" mllin wlltnr AlIllrCllA ,.111111 Ifl",l In 1.1... nll'v,'v 111'''11 Ill''' nllll'd 'n
'rnbl.n 7.

TI\III.'~ I

Itl'.fII·ONlJI'.NTH 1II~1'()JtT I Nfl Tim MI\ r N WI\'mH Hfll1l(CIW I1H1W (1~~Ilr.IWTMmB)

Wllt"r nOllrrnn

--------_.._-_ ..._-_._- -... _ ... -..... , .. ,.._....

WAtl!rynrdIJ

% 'Irv ""nAon

"6.fI%

% "pi: npnn'"1

Open Ahnft wnilA

Pond

Jammdm

Othero

Total

Source: Survey

1/•• /t% 12.2%

16.7% 5.6%

1,1% 19.9%

2.2% 5.6%

19.9%

100.0% 100.0%

The uoe of theee OOll.'Ce>l varieo with the oeooon, COBtO, ond dhtance from
the Bource. The moot hiRhly uoed wateroource is the woteryord with a /(reater
de~ree of dependency durin/( the dry BeaBon. In recent yeoro and ao a reBult of
miBmano/(ement, watervardo hOlle become leBO efficient in meetin/( domeatic water
requirementB. Other 80urceo, eBpectally in the weB tern oecUono of the route,
can be rated an fo11owo: open ohoft we 110 , !!!i!!!., pando and ~. In the
cloy pIdns and the Nubs Mountains, hofire and open shaft wells provide the
main water needo of the local communit~
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WAf"r ""IAlllllpl:lon fA ll1r1I1"'"'''ll "y 'nA"I' fAI'I"IR RIII'h "A ""AlA A",I "ff"r'
• ttl/III v",1 I" f .. Il'ldllK w",,,,, In Iht" """""', thl' ,1I"tAII"" "f Ih" IlflllAl'lllll,t f,."m
Ih.. "11I,,,1' ROll"''' rl1,lv" All ''''I'0r'''lll '01". '" hht,h I'''''I'f'lI~A/('' (fl/l.IX) "f th,.
'''Allllllllf'lll'' 11"" "I'hlll 011" k'l"rn,,"" "f Ih .. ROlli"", /J"""II" 'h'R fn,., 'h",."
IA 011,1" v"rlnll"n wII" n'AI,,,,'1 ,,, A","I'" ,11""'''11'1." 1",,",/(1"111' Ih" RIII'V"V
nrpoA_ ~fn,a "'A. PI' RfHH'f'PFI "HP fllltlifl 1ft wp"fp'lI pod ",Ht'Pfll nI11" ',,"~ fir tllll'
'''111. .. I.hAII 111 I hI' ,rtf,I,II .. ,

W"t"IYMrI" 111''' I"" rn"RI rnV'"ltllfl R"'""P f", ,trlllk'"I" ,,, Ih! AIII'VI'Y
A' .. ", Il(),n~ "f thl' II'AIIlIfIlI"",,, OIn" 'h .. wn'PI'yn,.,1 f"r ,lrlOIkl,,~ I" '101' ,1rv A"'IA""

Allfl .,/I.'IX ',"" I IIf' nllm" A""I"P III Ih" WI" "I'nAolI. Whl''' WR'l'rlII/', R,"rnnIA, 111/',,11
fl"11'" ,,'nr,OtllIlOlA "f 11,1' r"RI"'"II"III" ,1/'" ""ll'rv",.,ln «,:1.,,7.) 101 ,,, .. ,lrv "1'''''''"
"",I In,',,.: III Ih,' WI'I " .. "n,,". ThlA fnl" ,..·rll'l"A II", ,tI'In"" of ,11'1'"",1"111'1' ""
I,h" wAI .. ry",.,I. '1'1", m'll",lly "r rh" tr'R!,,,,,,I",,IR II"" WA''''YA"lA I".,. AliA" Ih"y
hRV" "" AII"rtlllllv" I IF' Ih,'y Ihlllk "r ,h"m All /(""" 'i',nl'I" ('I'RI"" fl).
Frw t"R"n'Hlt:"f1tn mnllt-IOl1flll r:lI'fof'q Allf'" "" ,llnl,"1I"", rlnn",.tnl ron'". nTH1 (l'H1f1

"r 1'."'"'11'. wnl "t.

TML" 1\

Ill': MlONfl "Oil IIi! r Nri '1'11/, WATt,; It ~illllllr:I':~;

(1'I':Hr:"tffM;E Ill' HI'::lJ'ONilENTfl HI,I'Il\lTlfHi)

Othn rn

Totell 100.0%

so;-.-rc;;-:--Si;-rv;y---'------'-------~------~------------ ..---,---------

Water fetdtlnJ!, In the nurVllV lIr!!A In mOAtly the 1-l'Aponnibf I lty of women
lind chlldren (2 /,.2%), h!!:Id of the hou91'hold (2.1,1,%). wntl'r vendor (l2.9X),
wiven II10ne (12.9%) nnd other persons nyollohle. Stili Inrlle yll inJ!,es nnd
nemi-centres depend on pipe connectlono (15.7%),

The omount of wllter connur.1ed hy the household vortes accordin/( to fomlly
size. seo~lon, nne: loctltlon. Mont of the houoeholds consume between 10-14 tlno
(one tin· 16 Utres) dolly (35.7%). Very fe~, conoume more thon 20 tloo daily
(Table 9).
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COA'A VAry cOllA/derAhly wlt:hlo Ihl' Atlwly Arl'lA, dependln" on fActOI'll 'IIH~h

1101 11l1l11110n, AvailabIlity lie wAtf'lr, dtstAlIce of nlluree to thp. hOIlRehold, nnd t.ype
of wllter 1I0urcp.. Cl'lIel'Allv, wRter h'om "p,m nhAft wells, hnflrA, Rnd other
AllrrnCII soureeA AI'/! f,,,/!. Wllteryardll chArp;e A ft~ed f<'!1! per Un. Almont hlllt
(47%) or the reApon.lp.nt" pav mor!' thnn 25 pt. A dRy ror domentlc wat<'!r,
conllllmed In the hOIlAelwld. AlAo, tlw AlIl'vey showl'!d that "',% of thf'l reopondenta
pAy between 10-:U. pt. for 'hotr dlllly wllter eonAllmptl.on. The vArlattonfl In
wlltl!r COB to depend on faml.ly she lind mellnR of wllIter collection.

Water costA 1111'10 Involve the time 10At 101 water fetching. ThiA Ropeet WIIO

lnvl!RtiJ{Atp.d In the AlIl'Ve, aren lind fOllnd that for wlltnl' obtnlned by the hend
of the household or a member of hin faml!.y, the averlllle time apent in obout one
hour. In fact morn thnn bO% of tha reap"n<lenta OPl!ilt between 1-2 haure In
fetching woter. The meJority of the reopondent9 (55.8) mske 1-2 tr{pR per dRY
to the source in cllse the eouree h in the v!1.1ojl(ll. As the Rouree lIets farther
BWlly, the frelluency of trlpo decreasl!e and in Rome eORl!S, it becomes onCl! every
two days (Table 10).



(, I"

1"'",11, to

On~ trip 2~.1

Tot/ll 1011%

NormAllv the /lv"r"'l" 1111a. fnmll y fl'llulr"l1 III Unll per d'IY of WAter for
drlnklnl( 1111,1 dOlJl"IIUc """, ThIll fAct 1.11 r"port",1 hy "1',.1% of th.. r"lIpondentll
I.n the ,Iry nellllOI1 AlHI :lll.'J% In the w"t 1I"lIl1on. Conc"rnll1j( wllt"r for IInIrJIIIII,
mOllt of the r"1I1101\(1"ntll (5'j.9%) do not know the Ilmount. Th19 19 110 b"CRIIIl"
mOllt "nlmnl ownern prefer to watnr thnlr AnlmlllA In ope II Ilhllft wellA of hoftr!!
whr.re the water h free of charJ(e. liven fl)r ownnrs uslnl( watprYllrdfl, norm"lly
the chllrj(e Is pel' hea.1 rnthor than per tIn ('fable II).

The maIn factaro whl.ch determ!nl! prellent con8umptlan rAtell are I IICOI'clty
of water, dlfflculty In obtfllnln~ water, crowdedneso of the Ilctllrce, hll(h costll,
poor quallty of wllt"r, d1!ltance of 8ource, ond time wastetl In water fetchlnR.
The amount of water conllumed by the houeehold would Increaee l.f water could be
obtained "lIel1y (TAble 12).
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20
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TABUI 12

NUMBU 0' TINS CON9lM~D It' WATltR COULD 811, OI\TI\INII,D Mont! KMHLY.
(PERCENTAGE)

N,,~bl!r of t cM %

1 - 4 2.9

5 9 4.3

10 14 8.6

15 - 19 17.2

20+ 31.2

do not know 33.8

Total 100%

Souree I survey



'thA ",'''VllllI'' IAhl .. In,ll~AI"" Ihlll • r ..,111,., Jill pll"lly nhlillln",<l, ',n% nr II",
fflIlJi(lll,lrtlllll wl.l\ ":<HIIlIIMP h"lw.... n I', 70 IlnA ","ml,,,, .. ,1 In Ih.. 'lIA.lnrllV O',.H)
who eon""",,, M ,'t""I'" , 'IOtV 10 1.1011 "Pt ,IAV' Wlt'h '''AI''''!! '" fll'"'" I1IHf(lll Ilrl,1
<lflmMI,I". Ill"'., ,· .. /lI.;;I1,I .. 0l11 (n ... 'IX) "I',,,,rt"'\ I. hI' Inn,I"'lll/t.,}' nf 'h.. ",,,,,pnt
"nil r <'" " tn m.. ,,1 Ih.. lr "',IIf'iI'I>I ..,1 ,,,,,"1""",,,111". 'fh" 1'''''''0111' ,,1·AI..d 111,:11111 ..,11
~rowtlt lit vIII"".. ,,,,pIlIAHn,,, pr .. n,,"rp "II' hy nnmA,ln lin "KI"I • nil IHlllffl'" , Ih"
t.HlclllOr.y of ,lOrnA'!A '" "",t1 .. , U ... hulltlill/( nr h .. r,'11 IIv " .. 1.11 ...1 I"JlnllMlon,
" .. rvlr"" IIU(nl'l",1 mnr" "I'llpl .. , PKI,""dnn fir l':"v"rnm"l1l: ""rll'1I11.II(AI ,,11l!"III"".
1'111,1 Ih" Inw ""rfnrmnnr .. nr tMI... r "nlll'('"'' , .."""d,,!1y "lltl.n", h/tr'rll And
I.:"t.,rYllttl" (T"III .. 11). ' . ,

...AnJ.I( I)

fI(I,MlONH IlIr.IIlNI' l'Il'fIlK'/' W~TI(1l t:II01rrAO(l, (\'I01CfI,NTAlH\ InOt'lIlTINIl)

Hnrl! ,11Im"",, nl''' nfOlll1 nil

Grnwt.h or v'll"lo(" pdr,lIlntlon

1',,01'1 .. k.... l' Il1rl/" nllmll,,1' or .11I110"1,,

Nom",b. """ tI,,, "Ollre"

S.. rvlc .. " ntt.rnrt morl' ""nfl'"
II,KI"ln"lon In n/t'" CII I tllrAI "ourc.. "

Low pl'rrorm"nr.", of Wllt .. r "mlrc,,"

Other"

11 •(,

2') .f)

(" 'i

2.9

0.7

TotAl

Sourcp.: Survey

100%

--------------------
Jr'

The reRpondent.", lOa well na otherll interviewed, propo"ed a numbor of
Bolutiona for the expected watPr shortallI'. MOBt re"pondent" (60.0%) thouRht
that a new wateryar1 will provide an "dequate Bolution. They feel that
wateryard" are dependahle dnd provide adequato nnd ennily o'Jtained water. ~

nizeable number (40.0%) consIdered open ahaft wella as appropriate.

Theae facta are very important for the operation of the stock route. The
observationa made in the "urvey area and the interJiews auglleat that the
present water sources barely satiafy the need" of the lo~al communities. Thus,
for proper operation of the stock route I and to 8vc.id possible conflicts
separate water sources deBilt:led and constructed specificaly for the trekking
animala will be needed.



'"lInwllll( til/! muv" In 1.11" mlll"I'III1'" 1o IlIvnlvp 101'111 ('ommllllfll"" In
rmll'lllllC wllt"rY"f(tll, IIhnUI: 'W% or I II" WAt,'rVIII',11l In thll ,ultVpV I nvul Vll,t U""O' "1
mlltllljl(llnl@llt whlJe the reM 1I1'Il I'lln ,Hr'H·tlv hI' 11Il' 1t,0vlHllmpnl:. Th" ,MIn IIl"II,,"
1III/lilV/lli lirA vllll1l(" ,1"velo"m"nl ('om'"'tt .."", vIIlIII(" "ulltldh, AIUI ""Ildlll
"1l~llrVllrd (wmmtu.,,"II. 'Thp 10.,,,1 hntll,," lI"v" lOll VP I'll I .lulfllll III'! lu,1I 1111 1 rol'",'1
IllfH-II11IJl mOl\{lV III 1M,,, "ptr,,1 11",1 "f,"r" pArtAI Oq(Alllp:" wllt"r .,.t1 l"r!.llllll
I)rovldll ,'rtro\; mllkll IIllr"III11Arv enntll,:tlll wltll enlH)"I'II",1 t"dlllt',AI .1",,"rlm""I"
rot mil I Illllnllnl'.pI IInl; hllip I" "thllr mAnA~pm"nt 1IIIIII1"A.

"dlur" t" rill fl.lI th",H! WM"rVM.1 mAIIAllem"n!: 1111"''''' tlllll CAIIA,,,I wldlln"n'lltl
tltu"t'.fllct.!.an wltll I.llfl preA""t mllllAlleml!lIt AVllt"m. 'l'lIh'.Il I'. '1I111e"'."A !.III!

tYpeA of WAtp,' mil nllJ!emt' II I: Ilruhl"ntll In th", IIrol"'ol AI',,". It IA hOlllHI lllln
Wlllllr 1I0urC!!1I cOIIAtruetp,1 fur the flmt ,,1111111,1 AvoId I.lIelle rlrllwhnckll lllrllllllh II
r"'llo;oAlqllp.d lIP.t of l'PAI"lIlollhllltl,," for ioH'Al wlIl.nr mllllllf(l'rll.

TAIlI.F. II.

TVI'F.!! Of! WATJI,It HANMF.MF.N'I' "HOnWHfl IIACfI,ll J.N 'l'1IF. fllJRVIW AIlJl,A
(I'IlRCIW1'A<lJI, OF RIWI'ONIlIlNTIl IHlI'OlfflNI;)

TVI'!'! of prohlem %

No mnlllt",nAIICI! )(,.0

MnIlY brenkdownA nlld no fflpnlrn 21.0

No p,.lrol 23.0

Short oJlernt I.nl{ hottrJl 13.0

Superfntenll,.ntJl not frlondly 5.0

Total 100%

Source: Survev

Recent lldminlatratlve chanp;eo in thf! Sudan have led to the creatIon of
reRionll and reF:ional p;ovf!rnments with wide pnw,.rs OVf!r rellource use and
manap;emf!nt. The reRional Rovernmente lire now r"sp.'nlllbl" for the provlaion of
all lIoclal services and development actlvitiee. As a resul~ of theef! chllnRell,
water supplies. veterInary serVices, and reS/lurce manaRement arf! the
responai bili ty of reRlonal p;over.,ments. On the (Jd'er hand. nome development
pro.loctll are consIdered national and therefo~e manaRed by the central
p;overnment. The Southern Stock Route (SSR) is conceIved as a national proj,.ct
but its proper operation requires the Installation of many local and rel{ional
services. Conflicts betwe~n the regional authorities may arise unless adoquate
measures are taken to define clearly the reRionaJ. and the central Rovernment
responslbilit~es.



TI,,, IIiAlllllf f"nlll ,1"v,dopm""1 "r Ih" fill" IIho" 111 com" 1.111'0"/111 1111 1111"'11',11",1
"llllllltnlol ,lp",,(IIIdl In 11111('11 1111 tI", (~OmIH"I"fltll Inv"II/",1 III '.11111 flr'olr~t ,,1"'lIltl
(:nmfll"ml'lIt ,,"nh 0'""1'. nll,,,,,1 nil UtIli HIIII"r", "'111 I 111<' tI". "rlll"ct IIh"III,1 ""m"
"n,t",., /111" 1.1I1l1.ll.tIII'HIFl' IIl1fhodlY, r"Apnlllllhl" ro,' itA ,I"vrd"r.n..nl. 11111111/(l1m""I,
IInll lII"'I'II'lon. l(v.. 11 IhOIlI1I/ til" ,'''ol,'cl ,II"'A"" thlll"llh II IIl1mh"" "r "CllIOIlI.C:III
~llnl1" ",I/I ",lmfnl"'r"lIv,, "'/l 1111111 , " "Inlll'" '~lIlIl'''llllllloll 111111. I" """,,"1.1111.

Cllrr",,1. "KI"'l'I,,"C" III rl1/l I lI"" I l"v,,11I ,1"moIlAlrll"'" Illck IIf lin '"ll1llrM.",l
n""rllndl til ,1"",,101"011111,,1 \,lllllnl'I/I' n,,'~I.orllll phl'""ophl."n ,lomln"I" lho
,.. ,,,or/ltlOIi IIr th" ,'"rr,,"t prll/lrllmm"". l(v"l1 wll.hlll 'In" prll/lrnmrn" ("./l. 'All '''I'
""I.ply). r"llltll"11 '~I1II1I1~ltl"" IlIld IIhllltlo" III''' nol· prr,vl,lln/l n(l"qllnt"
m,,"nlll1m"'H. 'I'hlln, nliV IlIntllllllollnl II rt'III1/ll'mp" , Ihnl dlv'.I",. Ifl(!hlllenl,
InllUIII!:lnlllll, nlul n,lll1lnllllrnUvn rnnl'oIlAlhlllll",' will mOil I I.roltnltly 1,,",1 10
cOllrllclR 1111,1 ('ollfllnloll. TII"rofor", It In nll/l/lt'AI",1 thllt II", ,"'oll'/!1 Ito
Im"l"m"nl",1 hy on" IIl1t.Ollomoun hOllv, IIl1mnlv t.llI' I"H.H.C. Ifnwovnr. It mllAt h"
ntrI!RIl"" Ihnl OIlC" thin hlllly I" lel,.,,:· If ".,1 , It "lIou1,1 Immn,llnt."ly hutld
f.nnlltlltlonnl 1I "k II Ill'll wllh tholl" ,.",,1 olin I 1l/llln,'I"" 1111" 101.'111 orllnnl7.lIll.olln
lfllll: nro dfrl'l~t.Iy '~oll('orll",1 with tl'" 01"'l'lIllnll of til" r",n,'. nll('h n vl"Ioli
wIll fllrlllr:nr:" 11I'IlI,,,r 11111 II,.IIWm,'"I : mOIl'torlll/l. IIl1d nVnl""lloll or prollrnmmoll Alld
nnvll'onm"ntnl rllnll~""'

Thtll rhll"t"r ,lln'!I1I1""d till' norlo-o(!olloml,: nltllnUoli of thp ""d""l.nry
pOr11l1nUon III th" pl'ol"ct· IIr"n. '1'111' r"~I1I:/) or til., nllrW!y I rul kill" t.h"
ponnlhl" Impllct .. IIn,1 th" rI'''ponlwn of tho locnl lllhnhltllntn wholl tllll HrHt
h"col1\('l1 op"rlltlonill. Th" rOlltt' wIll "" \If! hoth "onltlv" IIlIrI n"p:"tlv'J Imnnet .. 011
th" "nv'rOllm,,"!. of th" nllrv"y nr"n nlld Oil Ih.! nod.O-ocollomlc ntrllrtllr" of thE'
locnl I.llhnbllnlll ... TIll' "Xpflct",1 n"fl"tlv" Impllct .. 011 thl! .·lIvl.r",1m"nt will be
rei t til tho IIvnllnblll plllltllre r.,r,oureoll II" thORO nronn will It" p;rllzI'd by the
nomAdR on th.,1 r wny northwnrd nnd nOllthwnrd nlld bV tre·kldn/! trnde Ilv'!Rtock.
Rnn/!., nnd pnlllllr" Iltlldten cnrrl"d Ollt lin pnrt of Ih/n nllrvoy "howl.'d thnt the
pnntllr" r(!Rollre"n In thl' nrell cnn lIecommorlAto Inqf,e l\umberp ('/ Anf.mnlA wlthollt
botll/( ""v"roly IIff"et"d. Ol'''Illt" thIn fllct. proplll' ranKe ;,lIll1o/("OIont 10 hlp;hy
rocomml'ndod lind tho Atock routo monn/(omcnt mUAt flrovlde O'./OqUAtO porBonnol nml
fllc/lltten to monitor ronKe coodltlonA.

The moot aerlollo ne/(ntlvo Impnct wt 1.1 renult from the compotltion of
trekklnR Ilvoatock with local tlvontock on tho ltmitod /(razlnR reoollrcoo 10ft
by villllRors In fallow IIreaa. Thin compctltton becomeo a potential nom"cc of
confUct with tIll! local IlIhnbltanta. SlIeh confUctB could be IIvoilled If
facUitleB for trnde llvelltock are locat(!d roaoonahle dlntnnc(JO from d.,l\B(!ly
oettled areao.

With roopect to tho crlttcal aren. from Tendelti to Kootl, a more
northerly direction IB oUR/(eoted in order to avoid the fraRlle oandy Brean to
the north. Future development activity in thlB zone, oopeclally the oU/(lleoted
Kooti-El Obeld road, will create the neceooary condltiona for eaov movement of
foddor from thp. White Nile pump ochemes to eaot Korllofan, thuB lessenin/( the
effecto of trekkln/( nnimalo on the environment.



tn lI11n'HIll, thl! AUfWlY tlndlnl(A rllv"" 1 tI.,ll: thll 'nl:l!tlAltv uC 1I,,~""fv!!

Ilnvlronmlllllal impact. vAd,," Cr"m Oil!! APctlon lit till' rUlli,,, 10 tit" olltpr. 'I!
thlll ,HlI.ltltllrn ""ctll'lllli (1.""",, I <In,1 /.0 IIlll1h 'm"'IIO\:I1 Ilhllll hI' 1,,11" hllrllh on
11'11':111 fllflOIl rM" lind on tltll I n,lJ lI11notlll IIAlI'rll "" comp" r"ll to t hOI thr!!1! ,"mll I"' Ill(
~O"IlA. bflOllllAIl Innd thllt" .fll ApnrA" I y lin II M,l. 'It III rMom/lloodp,1 t h",: A
1II0nl.l:"rl'III t"Am II!! Corm!!d, oomllo"",,1 nr I.IIP. mlllllll(ln/l IInl.horll.·.. tiC lit!! rOlll!!,
\f)(1I,1 ofrJcllrll. vllt.llrlnnry 'Irflcllrll. dllVlllnpmll'nl: Mr.t(!(lrll. And II lIt1rvllyor to
1lllllllAll thl! ImpActll IItlolrlll from thl:' "0111.", ,IElvlllop prol,er r/lnll/! mnnnll"mfHll.
prncll/lnred, lind /lllII""lIlll corrlllor'A Cor lllHIY IIn/l '1I1C" I"HIAn~n or tr'lkkltll(
l!VfllltllCk. WhMA I.ArIlI III tAklll! rrom trll/llttnnAI 1I1l1lrA, thl! locnl Inh/.h'.tl1ntA
mU"l ho cllmpon8At~d.

flodo""conomlll lrnpnctll or tltl! routl! 101'.1.1. 11180 h" lllt.hnr flllAI tlVIl nr
nl'lIntfvl!. Thll nOlll1tlvll {mllllct wIll cllntnr Arollnd I Anti 1I1l0 ,:onr Ilct/1 1111 n
ronllit of AnCroAchmllnt on clJlnmlllllty And prtvM.1l IAlld dlClttll wltlch wtll nUnc:!.
l.ocAI Accpptnnc0 nf tho rOlltl! .1 nIl croAto Ilccllrlty problllmn. WHh r""pllct to
tho pOAlttvll ImpActn nnd the benofltll onxrnctlld by tltA locnl IllhnhltnntOl, IIlIrv/.v
rOAult" fntllcRt'.l MllllCt" IIUCIt nil hntl;llr II.Vllfltock mnrkottnlC CAdlltll''',
pcovfIllon or Inrvlclln wltlch mny hn "ltnred hy the popul,ltlon wltorl' tltl! routo
pnAn,,". !Itfl!nllthellInK of necurttv tn tltn I1ro". r10llrllllttnlC nhllppll1K fndlfll,,",
employmnnt, nod IIAle of crop rllllldlll'. ThI'II!! Impllctll mll"t ho ntrl!nl(thnnlld nil
II/ldIHonRt lIonetll or tho prolllct. Tltny nmhrAcn IlcCl'ptllbllity nnd Onc.OllrlllCo
MlmBl nn1cln by the locnl Inltabltllll!:n.

..
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l,r.V'WTOCK rN 'filiI I'ROJIW1' ARICA

11111 IlIlp{/ct:nnc~ o( UvnHl:ock IlroducUon .111 t.ll0 pro.lncl: orflll Ctlllll0t bo
o VII fOnlphllA I. i'i'lit , ll.w!I!tock rl!pl'(41IAn~1I thl! InA.lor aompOOllll1: of tho t.otl11 wllRHh in
tho llrell And provldllR II UVlll1hood 1:0 II lllrgo III!Rl1IIIllt of the popuht.loll. Whlln
cOIIAider!nlC WIIYlI to lltl!1lulIItoll tho ru((ion'lI OCOIIOIIIY, UVl!lItOllk production fltllnd ..
oUt. lUI the mMt Ilff(l!(ltlvll, lCivliln Incroul.nl{ tl!1R1tlndll lor Mimn1 product.II, IIvllll­
obi U ty of nntucd reIlOIP'COll, nlllt thl! IlrOllnnnll of trll.H t 101l01ly U voAtonk­
orlllnt"d pnopl0.

Tho lIll*.101' .101llltclllntn foc dovnlopinll llvolltock production 11IId 4lJ(pllllding
1til lIll.por': tlcn J

h""lIdic pcoductlol1 rellon on n gonoclllly lIorth/.outh lIli/(rlltlon. TlII1
conlloquoncoR of thin mIKr~tio" lirA cl1ducnd Ilfftctnncy of notural reoources
utlHv.llt.Lon, lontillc ..:yclon of Ilcaduction, low grddo productll, and ooallon­
allty of .upplYI

The long diotllncn botwoon protillction arollll and consullll1r/eX(Iort IIl1r­
ket., accolllpanhd by oellooMl IlIck of watec lind feed createD IIIl1ckottng
problolls. The lack of dry neauon lIt.ock routell intonnifioll the lIo118onality
of livoatock Dupplioo to domnntic snd oxport markoto;

Tho high incidence of fotsl ond wastin~ dilleaollO repre.entll a ".ior
o.lbotaclo for oxplo1tat1on of livllstock exports. The lack of .pproprhte
lIeosurllo, shortaee of trained peuonnol, lind inadequ.te faclli ties, and
insufficient medicine rooulto in leosened effic~oncy, increased mortality,
and redu~ed off-take I

Inadequate capitAl, ao shown by the lock of opplication of modern
IIlOthod of anilll9l husbandry, mnnsgement, and nutrition ill responsible for
the low levels of livestock production;

The lack of research in livestock production and diseasos results in
inadequate basic inforlll9tion on anilll8l husbandry, paoture utilization, .nd
livestock populations. This deficiency in turn restricts long terll pllln­
ning to improve the livestoc~ soctor.

Livestock 1'ypeo

The livestock raised in the project area include indigeneous cattle,
sheep, goats, donkeys, horaeo, poultry, and pigs. Pigo al'e raised on a sllllll
area in the southern part of the Nuba Mountaino by non-Muslim households.

Cattle, oheep, and goats, appear allover the project area in large num­
bera. Their importance arises frt.m the fact that, .0 ruminants, they utilize

, little or no value other anillllli



1'1

'.'

raul' dhthct type. (brudll) of. Mttlll 111'11 found hi tile pro.l ..ot. Ilru,
t no huHnil I

.!!Wllf8 !iJ..l!.'" nih h not. II dhtlncUve brllAd, but ret.lIn to VllrlOUII

<lAufifound' .... t· of the White RI.t., tn !Cordota" Alld narfur RIIIIlon". Th"
oat t le III'. eu ad led bellllulII t.hey lire owned by the ArAbtc IIpllllkf.nR ttl hIlA,
collectively known III .!!.1II118l.11l'•• Thlll clIIttl. IrQ IIlltnly dink in colour
Althou,h 1111 ,h.dll., coloun, lind pllttftrnfl ftxbc. TIley arll dllllcrtbed by
their owner. III hllrdy, toullh, end enduring. Cattl. I118rehllnt. rlloOl.lnl.II"
th.. •• capable at wdktnl lonll dl.tllncllIl wIthout la..n.... Feedlot
OWIU'U think at tha••11 1101'0 re.ponlJlvCl to ttnlllhinll t.han othllr typo .. of
Cllttle.

Tr~dltlon.lly, ~JUl~r! cattle lire con.ider,d tho bRllt beof type but
r..,.rch h... IndICAted 11ttl, or no difterence hetwun thell Rnd other
ty'p•• ot cattle a. tar ... efficiency of beer production 111 concerned.
Ifolftlv.r, the Ollglara cattle forll the lIu!l.10rlty (00 percent) ot the northorn
Sudan .!!.!!!. lndicu. cattle pO!lulation Rnd provide lIIOot of the boet conollllKld
do... tically end exported.

Under tradHlonal unllgeMOnt eYl'ltelle • .!!..'!8S!!.!:.!. bulle My atUln body
welghu of 250~300 kg. at the IIge of 4-5 yeRtIJ. They are reported to
ftn1eh at 400-1.50 kg. lIowever, the Bessan cow. oro poor 1I1lkers.

J{Atnene type.. The hOllllland of t.he 'Ki.:nana cattle 18 the delta between the
WhIte lind Blue Nil.... TIll. type h dso found along the wutern and
e•• tern benke of the White end BIlle NUe relpecthe1y.· TheJ' aleo appear
in the northern parte at northern and louthsrn Kordofen Province. and 8lI

tar ae ~.":)II..iy~ in the ealltern part ot the Nuba Mountain•• They are 10

callftd because they are owned by thl! GeEtra tribes a.-ons wholll the !Cenana
1e iltportant. They ara typically light grey, but dark sray and black
co10url alia or-cur. Like 10 asny other grey Zebu., the colour at birth Is
brown.

!enana ora better fralled and produce IIIOre .11k than the Bessara.
Out.dde thllr ho..land they do not do well. They are the highest IIl1lk
pr Allcen in the Sudan. Under illlJlroved I118nagellllnt sy.teu they were
tlI.ported to produce up to 2,600 kg. of _Uk per lactation. The everage

. wdght of yurl1ng bull. and heUam at the Gezlra !Waearch Station was
.~ported .1 151 and 141 kg., relpectively. At ..turity, that ie about 5
yeare old, the bulle weigh on average 500 kg. and the cow. 400 kg.

Thair relatively high capacity to produce lI1lk provide their ca.lvee
with IlUch illJlroved level of nutrition to the tiM of weaning. Thill to­
gether with their large fra.. conetitute an obvious attraction for ueing
the Kenana for beef breeding. However, Kenana type repreoent only about
12 percent of the northern Sudan ~ Indicu. population of. cattle.

Weat African lons horn Bo. Indicue. Theile cattle were introduced into
Darfur legion by no.udic tribes frail the nearby countries at Chad, Central
Africa. and Nigeria. Theae cattle are designated by nallllS related to the
tribes tl .na1 hOlll8land. The lIIOat cOlllllOn of
theaa

r
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Tht! U_ Boroto cAttl" "rll' prl!,lolllllll!lltly bro~1I III M.lour. Thl! hAAI!
llArrtu lyn ,,11l,p4!d horlll, AlvlrllC thl! III! '"HAI '1fI'''·'''''''.OIl of "r!!At lilli'"
Thll body 111 IIlIrrOll and the 1l!/(1l Ilr(l 10111(. Clift '.(1 I!V! rchallt f II t1141 fireR
tndlcltB thAt ,"•• nororo cAttlll comr lerllnt dhtnncI'1l lit. rnmnrkahln IIp.,,,d
thou.1I thtl" UII not IIl1l'1l111hltl to "Ilylllclll ,l1lldl.ll.II"" Thl! IIVllrn!Cl'! IRIlttlr ..
hod.y "dRllt III llhtJllt. MIO kll'

Till!! VIIIAnl. (:IlUllJ lire IIlOIIUy I<f"y wlt.h blACk I,olnl". TI.., body I"
COlMl\llOt Ancl fil',,"hy hut. I A rllth"r I"nr, At thl! rUIIII'. Thl!! hornA ,uP 0'
IlM!ldl.uII ItlnAth.

"Uotle. The NUotic hlllOIl(( t.o tho 011111<11 which '" II erlll'R hllt"onll t.ho
il.liitiii .nd tho IonIC horn nOli Imllctlll or 7.nhtl. TII(1 homl'!IIlOlI of till!
NUotie 111 the hlMh rlllnhfl'Ar~~-or- nAhr III GhAMI And Uppllr Nih
Rflllloll•• Thoy .rll 1\"'0 founll IIlonlC nnhr III Arllh 111111 In tim A"tltlll,rn 111'1'1'"

of "outhern Kordohn lind IInr'"r l'rovlnclllI.

l'udollln.nt colourn Includn blAck, hrowlI, nnd whltl'! dott."d blAck.
Thll CAttIn lira nArrow lind l"III1Y "lid '\I'll chnrAl:tnrllilld by I:hnl,r IIllclIllnlvt'ly
lonlt hornll. Thny nre report"d t.o bo IMII r"9111tll,,t to rlndorpent lind
paralll,tic I.nfllctlonll, un II.ot "dAptncl to llvln/t In Ilrld nnd AllIII-IIrld
llrelln. lind do not walk WlIlt, thlH' clluIII.nll connldornhll.'l 10AOOA whl!II IIIOvnd
to the north.

Cnt t 10 .orchnnt n bolll!vll tha t Nnotlc cn t t10 do not rnnpon<1 \011111 to
flnlllhlng lind that theIr ment 1A of 10\01 qunllty hllCIIUAll of it" dark
colour.

Cllttle Popuilltlon EstlmntllA

Ltveotock popullltlono In the SudAn nre 1J0unUy eotimatlld and rllportod on a
rrovincla1 bo01ll. nlere orl? no eotlmatoo of cnttle on 1I dlntrlct han 111.
Numbero of cottle in the dlotrlctB. In the prodmlty of the pro,lect area, are
eotimated on In Tllb1e 15 from rinderpellt vaccination recordn from 1983. It
muot be noted that Intenolve and thor01Jgh vacc1nntlono complllgno were carrIed
out following oevere rlnderpeot outbreako In the project areo durIng 1981 lind
1982. Thllrefore. the dlotrlct veterinary officero advloed that the IIdjuoted
1983 vllcclnatlon numbero repreoent ~hll beot estlmlltes poosible In the respec­
tive dlotrlcts and the pro.lect erea 00 a whole.

The total number of cattle in the project aroo 10 entl~ated at 4.1 million
head. This repreoents 27 percent of Sudan's total and 54 percent of the total
White Nile, Southern Kordofan and Southern Darfur collectively es estimated by
the 19'76/1977 cenouo. ApproKlmately 66, 22. snd 12 percent of the cattle in
the project arell lire found In Southern Darfur, Southern KorJoflln and the White
Nile Provincen respectIvely.

There are no estimates available for the oouth~rn regIon's cattle near the
prolect area. So they are not conaldered further In thIs report.
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ESTllfAI'ED NtlHIlER OF CATTLE IN TE! PROJECT A.ill (000' =Ml)

, I I " I

Veterinary
District or Province

number of cattle vaccin­
ated against Rinderpest
in the year la)
1981 19~2 1983

Proportion of cattle
(b) vaccinated in the
year

1'133

!ati3ta:ed~ (c)

of c.a!:':.le in ~ ~

19'03

, Bur8lll and
Ghan8lll

ein
-usa
El Fula
li
siya
lti

@im

them Kordofan
III of 3.4.5 and 6)

170
216

188

2.000
300 412
262 254
183 202

139
110 56

40
92 249

55

3,407

2.412

657

0.90
0.85
0.75
0.75
0.80
0.60
0.50
0.70
O.7t)

2.22Z
4¢..'.

338
2:5;
173

53
8~

335
'7;

4.,111

e
.8. and 9) 344 532
- rom records at the respect~Ye Veter~nary d~s:r~ct or prOYlnCe ottlces.
_ed by District or province Veterinary officers.

ent of multiplying (a) by (b)
e estimated total number of cattle in this '!able is less than t::e official estw':.es f:>= t:::oe ~~ pr~i~s

Southern Darfur. Southe:o:n Kordofan and ..bite Nile. llISy:>e because t'::>e 'ream di<: not visit ":1 :::e ='e?;i:>as of
_e three provinces.
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1I1Ird "trll(:tllrll v"riClII conllldl'rllhl y wIth th" lIll!n of th'!' hlUd, IIfllI"on of
the y,,"r, I.hll IIvlllI"IIl111y of Illllltlll'P lOA IIUpt'tl!d hy rnlnr,..U 1111" IncIII.lon
..I thIn th.. 11r<I!fIl:t. III'''A, IIncl tin. rnoldl'nef! nf fllt.,,1 (11.IIUlIl!II. I,URI' "I MIll

clltll" hl'lrdll cont.llln " hlllhllr proport.l.on of hullll wh.. " cOIIII"nl'!',1 to /11I1111 I 0I11~1I.

Th1ll III II"'ClIlIlIlI thl! OIlIl"U of thp IlIl.t.. r tllllll to IH!! I blllh III "11 el!rty IIIeI! lilli'

rllplllOll th.. 1III with h",!.fl'lrll or YOIlll/( '''1III111n rill v..". IIndnr poor ,'ondUlonll of
polllltur" lIlIIl (lurlnM drotlMht 1"111'11, ..h! lIu",h"r" In th.. Itnrd ',,11 1IrlllltlCIIlly.
IIndllr !IUt:1t co,,,Htlon,,, tl"" MAlell IIrll dl.llpOIIIIlI or, by "lilt Unl( or othflrwlllll,
Irrllllpect.lvll of. IIKll or hllrd "hll. Thl! proportion or .lIhll 111110 dnerllllll"'l1 "hlln
thll CAt till IIIukllt pr1.ClIlI /lUI /lbnorlllllllly /ltl.rllctl Vfl.

An IIVIHIIl(" h"rd In tit., prol .. ot IIrt'1I til compo"n,1 of (,~ pllrcnlll: fflllll"hll lind
')'j pIHC/lnt. mnl"". Th" d"t.lIlh of th.. f"m"l .. nll,1 IIIRI", propOl'tI.OIIIl "rill

""'R."ln'!.-.{i>.'I:l~ !!"-!."_'!.J]1.~J

Br.ullltng COW!! 1,0% OullA. over ') y""rll IIl(fl 1]%
IIlI1 htll 1-3 YAllrll IIllfl 1/.% OulLA 1-3 yAllr" III(A 1/,%
(:Al VIlA 111 r.lllv8n R%

TOTAl. (,'1% TOTAl, 35%

Thl! obllllrlfed hll(hl!r Jll!rCentlll(ll of f@1ltnle cll1 Vfl9 (II perc ..nt.) 9lI co.p8nd
t.o ..1ll calvt's (II percent.) lilly bl! lin Indiclltlon of t.h.. own.. rA prl'lferenthl
trOGtlll!lnt of flIliale cnlvl!ll. Thl! proportIon of bullA over ) yl!arll RRe (I)
percent) 1neludl! brel!dInl! bllllA whIch mAy conAt.ltute 2 percl!nt of lin Aver811e
herd.

CAttle BreedIng

Cows are 8ervlced by bullA naturBlly. Four breedlnl! bul18 are 8llocated
for every 100 bre ..dl.nR cows. The sf!1..ctlon of blllls ill uouslly on thl! ba81s of
pediRue and tho bre..dlnR characterhtl,c9 selected ore 118ual.:'y otze lind colour.
Cattle ownera endeavour to synchrontzll the servIce pedod by stopping or re­
duclng tho frequency of mtlkinR In lin IIttempt to abolish lactation anoestrus.
ThIs procedure of synchronlz8tlon is 10c8l~y known ao ~ or tawselb
(tillling) •

Nor.ally open cows are bred In the northern parts of the .igration are8,
1-) months after the start of the r8iny seaon, ususlly frolll July to Septellber.
In this perIod the quantity and quality of posture are maximWl and the body
condition of the cows 18 at its best. Approximately 50 percent of the open
cows conceive dudng this perIod.

The cows conceivins durins this period calve in the southern p8rts of the
misration area from April to June. This is the tt.e of showers and resrowth of

in thoSQ parts. This m11k for the newly born
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<'.onc4!lptlon utI! III ,I" fI IIlHl U thl! nllmb"r IIf .... tyl~1!1I n"llllr",d lo IIl\hll!Vl'!
I!oncllptlon. U,)()"r IIl!1,lellt,u, ~o",lltlollll (nh411111llA (1IlWIIIl"" Itu""r~h "l.lIUon) In
tlHl Urn fh...'"n It. Willi "",("ndn..." 1hill. 1.1'1 til 1.1/, ""rvlellA lUll rll'llIlrll",
Rtl rehtIJu tn th,,' "Llltlan ",,,UM"'" I.h,,1: 7.. 'j f1"'rvl.CI!!l IIII1Y "" npc""lIl11y IInd",r
noMetle 1',0n,UUollll. Thf! (~ .. I vIiI( I I'Jf.Ilrv" I of COWII In I.hl! Rlllulllfch nl.,,!:loll
"vlu/C.d I 'j 1I0nth" 1111 cOMpllr." t.o II'; 1II0nt"" for "ow~ of 1I1I1lI"'''''.

Th. nUMb"r of (lOWII 1l/lncdvl.III( depl!ndll hrl(ll1y 011 thlllr IUI"lth, IItJtrltlollllt
"t.IIt\llI, end thl! ."nlll("'lIlP.nl: "YIIl:flM 1I'I<I",r wMch th.. , 'H'" rll'"""I. 1I11t1(\r fllvour"
IIbte conditione lind ROod IIIl1nlll(tllIl"nt pUCtl'''!!II, '10 of Ilv"ry 100 COWII I"·co,,,",
prellnent cOllpued to ','1 COWII '!nlt"r IInhvollrllhl .. r.onll'HIonll. [n t.h" prolllcl
lire", 1l0ndl.tIona v"ry /Crl!lItt, frolll y"lIr to YOllr II lilt from 'H"11 'Cl IIrllll. 11001­

evar, bO COWII III conIlId ... r"d II rl!IIIIOnllblll "v"rll.~.

ot the COWII thllt cOllc@lvol, normlllly 2'1 !X"rc@nt fllll to ","lnt.Il'n th" r"ltlA
to full ter. (2117 (IllY.) lIno IIhort, ullnnll V townrdll the "n,1 or I.lIn Ilr"lCnnncy
pflIrlod. HAlnlltritton, dlllnllflllll, 1111,1 th,,'r Intnrllcllon Ifnrl' IIUlCl(l'IItllll 1111 I:h..
Nin <:"UIIIIII ot fetufl 101111.

In t"'" projl!ct IIrllll, COWIl brelld for the f I.rllt tlllkl lit 111'I IlVllUj(1! 11K" of 10
IIOnthe .nd CalVll for the flul: tI_ nt 40 mont.hll. Th0 notMdir. cllttll' ownerfl
lndtd.ted that COWl .a,. llvl! 1111 1'onR '''' 14 yun "nd RUlllClIntflfl 10 yMrll (120
_nth.) 1111 II rl!lll"ollllhl" IIVflIrll~".

Thl! productive lIte ot II cow 111 deflned 1111 the dUrAtIon betw"en "Ile of
fint clllvlnll .nd the I18nl11t,. liRe. Proll the IIbove dlltll, productive lIfe could
be calculllted •• 80 IIIOnthll. Oul'inll thl" perIod, II cow will ClIlvl! 6 1:11l1l!f1 nnd
produce 2.70 calvIll' after Mlting lI11oWIIoIClI" for conceptIon rnte nnd IIl10rl:1on.

Raproductive performance dllta lind IIIOrtnl1ty elltlut@II of cattl@ under
illproved lind tud1tiond 1I11nallBllent oYlltemll ~r@ summarized in Table lb. Calcu­
latIon. b.aed on the"e d.ta indicate that lin IIverage herd In the proj@ct IIres
increuell by 8.4 caivell "euly lind thet en IIveuge IInnlllll rIIte of increllse 19
4.4 percent.

Calf IIOrtllll1t" in the pro.1ect erea h eal:1IDatEld to be 30 percent of the
calf crop. It ie particulllrly high betwel!n birth end weaninll (preweaning
IIOrtaUty) and .., 8110unt to 67 percent of the total calf mortality alld 111
aUri bllted to ..lnutritlon, dlllell9t18, lind low bl rth lP.lIghtl.

Cllt .alnutrltion rellulte from Inherent low milk production In lOIRe pllrts
of tho project lire. (BaSSllr! cowe produce 1.5-2.5 kK. milk/dey) and excessive
.Uklns in 10M other parte (in White Nih Province milk is lold for cheene
..king). Prewesninll aortality h Msher lmonlC calves born in the dry IUlon.
It 111 believed that pre1feanins lIort8lity is hiSh allong lillIe calvel becsulle
owner. tend to over-ai1k the COWl with ..Ie calveu.

Diee8.e. lire reepon.ible for the aajor patt of preweaning mortality. HOlt
calve. ar. born at the beginning of the rainy eealon in an environllent 1fhich



--
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lDOInt • .,"1:". •..nlllf!!Mnl
.U.!!J'-.~ ..•,.••.

=

Concept(()n ute

eon concdvlnll (X Il'
bread I nil COVII)

r~W8 IIborl!!d (X of
pte.nllnl cow,,)

Aile of firllt noncept1on
or preRn.ne., (~nth}

Lonllevlt, of eowlI (~nth)

Productive Itf. (~nlh)

Cd f IIOrtll1 tty (X of cll1 Vl!ll born)

Adult -ortellty (% of adults)

Brl!edln~ COWII

Da, old calvu

Weaned eelv..

Yearlingl

Yelrllngl/eow productive life

Ye.rllng/cow/ye.r

Source: Ghuela G.went RelJurch Stetlon.

15

70

"
2(,

144

108

14

2

100

60

54

51

3.67

0.41

7.."
I"

25

.10

\20

80

10

10

100

45

36

31.5

1.40

0.21
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!lIll'l'ottn "A"ult."" .. n<1 l'Atli!:'""nle ml.'rrllH""nl"mR. V"I .. r1nArlAnA ,",,1 own' "A
AHIt" In,II""I".1 tliAI 11,;I,'IHlIIH! ,11'11'"'''''' "I" III .. m"lll "An .. " or IH"W"Allflll'l CAlf
mlll't."llty.

CAl VilA Ilr .. W1I II 11",1 Ill. .111 IwprA'~" "f I mOIlI.ItA. II UWA'lfH, r"mAle elllveA rnA"
hI' W"A"P'\ A' All 01,11'" A~". Tlil,I."·-fllr",, """'1'111 of Ih.. I.oflll "Alf mOll"III"
'"'I"ltA Imm.. ,1I1II."ly A11,1 I" ,It .. r ..", m","1t" fnllnwlll~ w"A,,11I1( ('"'FlI "'''A"'"~ '~n1r

m"fI.Altty). Th" ""Avnl~A"'"ly of /(,,,,,1 'l"All ':v I'''FlI,"'" "I nl' Imm",II",pl" "flpr
"""Hln/( "nd Iii" AIII'"""Uhllll" In fAI,,1 ,llq,>"""" ..,,, 11,.. m"l" """"p,, of pn,,'
w""nllll( m,.rIAlIlY'

MortAIIt.y nf cAUl" Ill",,, V"Arl~ "f A~:P 11 lid ov"r (",Itlil
PAt.ImAt."d AI 10 ""1'",,"1.• Thp mAI.1I "A"A"A of A,ll1lt Ino,I"llly
,nAlnllt.rlt.lnn, AII,i n..nlllty. Th.. (IIt"rllctlo" I1mllnl( Ih.. "AIIAp .. I ..
1.1i .. mA.!or r"clol' In Adllll morU,lIl.y.

morlAllly) f"
ftr IJ It I ~"JAq(1R,

,,,, I I pvp,l I n II"

--

--

Horl.Allly Amnlllt, I.rpkk~,1 l'AII1" IA ""IIm,,;,<,1 AI I, 10 f. " .. r,'p"l A'''' 'A
hllt,h"AI AA I.h .. l.r .. kklnJl ''''""on Adv"nr"A 10w"I',I" ,lrVII""". 110AI. ,lPAlhA orn.r III
th.. nnlA.kl rIA "f On-.lllrm"" AI! '. , .. ""I I. of I h.. 1111,1,1,," .'lIm,lt,p In 11,,, '"11"r" of I II"
rl! ...1 ~1I1'Jd',,,1 I'l I.h" cAI.. I.l,," 01.h"1 CoMmon '~"'IAnA .. r """'AliI" Inrlll,'e ""hAlln
lion, liouf I.nll1,LAR, AIHI ,,,,Ih,p,,k .. of (nf"el"'II" ,II "P""p ...

1,lvpAtock In till' pfo.1p!,! AreA I., qIlRc"pl.lhl" 10 " 'Ar",p IIl1ml"'r of (Alnl
An,l wARLlnlt, .1IApAAP". (TAitt" 11). T',,,r,, or" ""vPf,,1 r"AnonA wltyl

(I) t.l\1eRI,,,~k I'0"IIIM.lonA pxl Rt I.n tli" form nr mohl I .. hnrrl". J.r A IIPrrl
LR Infl!cl.ed wl.l.h " ,IlA"A"", tit" Ilkellhootl I" tllAt I.lip '",rdA AhArlp'1 til"
"am" pARl.llre ond wAtpr nOllrcp wlll conl'Acl t.hnt ,IlA!'A"";

(2) 'the ,1l""A"" control meOAIII'eR ndopte,l nre lnprfectfv", d"" malnlv to
the lnck of InfrAolruct.nre And AhortAl'IeA of hAnlc v"'"rlnarv fAd 1 It I"R;

(J) The environment 01.1.1 cllmal." (hlRh tpmrerAture, hlllh hnmldlty, And
clAy AoLl) Are condllclve to tlie "ro"Alt,ntlon of "ntholl"nlc mlcroor!l"LAmR,
dlAellae re",.'f'voLrs, dlAeAAP vectorR, lind pllrllolten.

Veterinary Btoff In the project nreA were re~ue"ted to Identify Alld Indi­
cate the Reverlty of the major CAttle dlseAsen In th"lr dlatrlctn. Tlie reRllttn
are preaenter:l In Table 17. The mll.lor CAttle dilJelllleo lire Rlnderpllnt, Ifllemorr'­
hap:lc septicaemia, Anthrax, Contllp:lous bovine pl"lIfopnellmonlll. 80vln~ farcy,
tick-borne dhf'lllleB, Trypano"omlRsllI, Ilnd tnternlll pnrAAlteR. Occurrence And
Beverlty of the dlRellSe vllrled conBlderllbly from one loclltlon to Ilnother. AB
examole, the severity of TrypRnosomillBls Is hl~heRt In the Routhern Pllrts Iln<1
dlmInlshell towllrdB the northern partR of the proJect Rrell.
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Rlndf!qll!lIt JII An ACllt/! llJO c d fll'. IIIIH'III.ALlv... AII,I r"hrllp ,II""A"" IIr
""tUtI. " h. "hArA"t .. tl~",1 !IV All 1I1""fAlIv" IlIfI""""Atlllll of th" 111""01'" ..... 111··

IofllnP.. t!llfI!dAlIV tho"" IIf th" AIII""'"!.Af? '.IA,'I. Th.. d'A"AII .. IA "AtlA .. ,1 loy II
,I ....,IIV vlnu•• ""1,, ..,1 II. ItAA f'At.I"",lp,1 III'" ,,10,," Rllul",q'''Af Aldk.. " A 11l·"I.
nln" 11111. IIr ... v"tv ,,," ,,"11ll,,1A IIIAV ,1/.".

elll.l.le At" b'l fA" th" "'"AI "IIACPf" II .... An'"",IA. lou I. "II"" ... AlII' !111M!! IIr",,­
"lllIIAlly 1".... 1I11ll' Inf""I"". WIllI IlA"''' IIIAy UHtV th.. I"fpctloll 1.11 h"lIllhy I,,,ttl ...
Th" 100!II1oAtllIlI perlo,1 IIf thp ,IIAPA"" IA ftolll ) '" 'I d"VA.

('AInU oJ or th" ,II."I'A"'" 111l'lud.,A vllrr:IIlA!.lOll. '1IlAtAnIIIlP ."""1"". Ami
AAlvnll" IIIAllllhll"'. 111 ''''Illy I'ArtA or Ihp worlfr '1IIIII'AII'ln" lII"IlAU'PA AI'P ,,,11,,,1
IIpon to <\),,,111,1,,, I,h.. ,IIA.,,,,,,,. 111 th" "v"nl or An outlo""Ak. 1_,IIAt" AI Aur."I"'·
"r IIIl IlIf .. cl"d or '""contA'" rAI t 1". AI1""I'. RIIAI" 'If' o'"",r rUllllnAlltA A' ..
"A,rJ.",1 IIUt A1111 nil 1lI0v.. "",nl.A IIf Ilv"AI,wk Ar.. I'r"hll1ll",d 'n A lClv"n IIf"A.

HA.. ~~r_fll"gl!, ..."".l''-'.''.A.~:!''..I"
ThlA dIAp.AA" IA nlAo r .. ("rr",1 t.o "A I'AAt .. nrAll",,' A or CAUl ... Cal.t.lp. At ..

t.ht' mopt AIIACP.pUhl" "pt'd"A t.hOUI(II wJI,1 d"",r. h"I(A. hor" .. n. d~rnk"YA. And llo",t"
m"y cOlltrACt. It. Th.. ,Il""""" IA CaUAp.ll hy A hActP.tlum "nAtPlIfAll" "",'locldA.
holntl'd oulhr"nk" "ceur (tn", lime t.o 1:1_. IIIAlnly III ·th~···-rAlnY"-Af;iiiioli~-·-Tiip

ot'l(Anllllll IlVt'A In til .. Aoll Allfl AtAI(IlAnt. Itat"r I""y h"com" Inf"cl"d. lncuhAtloll
pl!rlod or the dlAPAAP rAtPlv .. xcp"dA IWO dAYR.

Th.. dIAl!AAP. fllnA a Ahort (~OllrA" of from onp to AI: th" IIIoAt II dAyA. hilt the
mAJority of Aff .. ct"d cAttlp dl" wIthin 1 to If IIAyA. Rpcoy",ty lR rar", Alld 115
!lIHc,,"t of Infl!ctl'd c"tl.1" 1IIny dl".

Trl!atmellt or th" d18",aAP with A dAIlv 1n.1"I'Uon of lOll t .. ':!50 cc I1ntlAerulII
WA!I rl!ported l!frl!ctIYl! hUl IA ohvlouAly "xp"'"9Ivl!. Th.. r"'rr .... cAule An!!

uAu!llly ptot.-ctf'd bv All oil-AdJunct vacdlll". CAreful d1RRnUAIA II'! R .U!lt
becRuAp th.. dIReRR" CRII bf' COllfUA!!d with AnthrRx. BlAck qURrt!!r, Rlnd .. rp!!Rt Rlld
COlltaglouR bovlllf' plf'uropll!!uIIIollla.

Dlack 'luart"".

Also called Dlack-Iell, Black quarter IA all aeut" Rpec1flc dheA"'" of
cattle and sometimea of 8he110. It III character! ... ed by t.h" ore!lencp of ra"ldly
Illcreuing I1welling cOlltallllllll R81l. II lid occurlllll 111 the reRlolI of the
Ilhoulden, neck, thigh. And quarter. Certll1n 10CAtiollo (Table 17) are free of
the dl!leaRe while othen are not'lrlOuRly Infected. 'rhe latter are ~Iltly clay
aolls that are flooded during the rll111Y sell!lon. Young cattle betweell the BRe.
of 3 1IJ0oth. to 2 yeBn are !lOst IlUsceptlble althouqh allillah out Bide these
liMits are occB!!lonallv attBcke~.

The CIIUSf! of lhl! disease ill Cloatddlum ch..JYsei which llYf!9 In the floll
until lIuch tiE all it gains entry into too animal "ody. either with the food or
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'!ABU 17

INCIDENCE OF lSYEC'!IOeS AND PAR.-\Sl1"IC DIS"'''''S :DI !H.':: ?i::JIC! .!E.!

Location liinder- Haemorr- lHac~ a=.:hru Co::.tag- :!o~: i:.= '!i:~- '!=:r:"~SC- :~:~at

pest l1agic Quarter iOU3 :F3:,::;r 3c~ 1Uasb ?a:33i::~

Septic- S-.."'Vi::e :'is~-U-aS

aemia Ple:.lr:t-
pnet:mC:tia

xx xx xx xx xx xx .ax = xx
xx xx = - x x = = xx

d El BE.rdi Xl< )<Xx x.:<: - xx x = =::. =
Ghanem

x xx x xx x x = = x

ein xx xx -- xx X :t = = =
:rinka
usa xx x -- - x - = = x

= x x - x - = = x
xxx xx x xxx = x = = =x

1 Fula xx x - - x x = = x
xx x - xx x x = xxx ::ex

nut lOt x - xx x x = = %

IlUUt xx x - xx x - = = %

1 i lOtX X X X xx xx = = xx
i x xx xx = - xx xx x x
imbeita xx -- - - x xxx xx x xx
!tak.. x - x x x x:u X X .x.'X

arshola x x xx - - ::ex - - x

bassiya xx x xx -- - x xx - %

lti x xx x:: - - - -- x x

, I I I fl'
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Location ltinder­
pest

Rae:aorr­
hagic

Septic­
a_ia

Bla:::k
Quarte:

£:!~h=-a.x eo",,:ag­
iov-s

3ovi~~

?l.'!\:.:~

~et:mO~ia

30;-. i!te
F!.::::y

"!i:::i;­
3o~e

!}i5e"u~~

!=n~~"­

ni.uia
bt:,e~

~i:_

Rukba
i It It X L""( - - x
k - - - -- x

1
wa

_tina
ueim xx x x x xx - x
uriga lOt x xx -- x - ::0;

ofi x - x - x
heikh El Siddig It - - - x

I ~y: x Mild xx Moderate = ~v~r= (!?i~~=)

~ource: Sur.. ey

=
=
===
:=

x =
=
:co:

........

I II.... II 1 , 'II



'1'/11'1'11 ,~ I(l1n",r'''' tv 'Ill "I'J'ol'lllllll V 10 II'"AI '!AA"A. /l.lnrr. ,l"nllt 'W,'IlI'A Af'''r
md.,. A f"Of hOlll'n I II "I'AII , 1t,,1 wh.., .. lit" 0"1'01'11111'1.... orr"r", "tll"'"",, hn" ''''''"
oht. AI ,",,1 willt 1'1'1"1'\1 lin ,,",1 AnI 1''''1'11.

(lor ,'1',,"""1'011, V,olll/( AllfmA1A nholll,1 ",11. It" ~rA~",1 "" IAn,l" Ihll' An,
A'lflp"~I",1 fir h"rhor' "'" 'h" "rl11l1,J.nm". :Ikl II AhrnA 101111 nll,1 \.,"w,III IIholll,l h"
1;I'''III.l\!d. A r"rlllAI I "",1 "'"" /lIV"A ""'V /l .....1 1'1'01,,,"11,,,, "/tnlon' ~h" ,1t11"""'"

AliI hI'''."

Thp ,11 "I'll"" I" Cll""i'" loy IIrH: I IIl1n AliI hrnrt ~. fJrvlllr I'M Inln ",1'I",n,' I'f,,"ll"
""nil Molt rllt.'l~Altlll,,,.1 hndlllliil"'''iii;l,,, lo"r,;'i"m I.IA"H 1111" fI AI">I'" TIt"/lll
AI'Orfll' n,"lnl: ,lrotl~\11 r,.r nt t"I1AI I·.w" Y"""'!- TII"Y fir" nld .. 1(1 II "" I" h"U"/II
''';lllr ... "f IltA rwll f",' nil lnr,/( IIA IAn y"nrrl. ConA'''I'lfOIlllv, I'" .. '"r"A lh .. , hllV"
h"'''11 fnftH:t:",' h ... Api 1.1.",1 hl"ml from II I'll"" I.hnt hn,1 fllp.l IIr" "KI r"m .. 1v <11 ffl··
cIIlt 1.0 rnll,l"r flllf .. 10 "tod'. IIn<1 mOflt: I'IIrtlcullll'lY If 1.10,,"" Ilrp III III I wpt "r
mAr"hy. flpnrPA Ilrt! 119111l1iV fOlln,1 In !to.lt'" of ,I'''111 nnl.lMl" IIA w,,11 "" 101<1"" 111\11
Akl.nll.

•
Tit" dIAP.I1AP. nltll.)k" 1111 tilt! ,lom"ntlc,1!;fO,1 I1nlmnl" nn,1 """n hut III mOAt

,~ommon IlmonK It,,,r''IIIoTII Inclu,1tnJ1, cntl.lfO. "hp."II. 111\11 wIld ""1m", In 110m" I' ""nil
nnlmlll" nnd mlln '""cnm" I nfncl.lld "y 1(1I1.11n", "'~I'P"" 10 IlIU'I.A of 1.10" (~IIrcn"" or
otltnr IInlllllllll I.!tllt. hnll" ,\1.",1 from tit" "IAI"llln or to hon" m"lIl. In cAUlp nll,l
Ah~"II. It "PIllMrB tltllt Inr!!ctlon ,wllrl)' II1wll"," oCCllrll "v WIIV <If th" fnonth I.n
tit" food or wIth I."" "rlnklnll w,n"r,

Thr"" {orm" of th" ,II AP./lII., IIrt' r 1"",011 II 1 r.1!": 1.1", IIre-IIellt", t:h ... IICUt". /ln,1
th" nub-IIcllte. It In not oft,," tlult nny 0110 r:onll"ctrHI wHh lh.. I1nlmlll It II II nn
opporl.ulIl ty to obAllrv" tho nymfltoml1 for In mOllt cnA"" the IInlmllt !" (ound ""nd
wIthout I1howlnl( nny 1I0tte..nbln nymptnmll b"forehllnd.

In-IIo·'fllr 1111 the pr"ventloll o{ the "IBeaoe I.:l cone"rn,·d the lml'0rtnnt
pol.lltn to r"m"mber 'Iro: (I) till! d l.npol1nl of t.h" CllrC:llnll IIv ... f flcpllt lin" Allfe
roo lin II : (2) the cilreful OIoAf'!rllllUOn of IlnlmlllA thnt hnvf'! beoll 111 ennt:nct wf th
the victim AIHI tltelr IlJollltlon (rom oth!!rn If they sltow ony riAl'! In I.emporll­
turl!; (J) thE! AtrICt fJUpervllllon of the c~rCIIAA unt 1.1 nuch time lin, It elln It"
dllllloBed of, with "fficl"nt methodfl of Ilterflizlltion of nny hlood or dlnchllr~eA

th/lt hnv" b"en flpilted; (4) IIAcclnatlon to Rlv" Il lonK Imnmnlty wh"n outbreakR
occur,

The prompt UII" of ontl-nnthrllK Aerum In lnrll" dosell hl19 been uSl!ful.
PenIcillin and oulphnthl.ozoto cOI.\ld be Ufll!d all trl!lItment.

Cont"gJo~o 80vine Plouropneumonlll (C8PP)

This dillll9se has decimated cattle In many parts llf the proJect sr"a and
orooobly has been reRponsible for death of more trekk"d cnttle than lIny other
sin/{le dilleIlB". The dlAeoRe WSA of hillh IncIdence amon/{ cattle orlllinatln/{
from near the bordero of Chad. Central Afrl.cR Republic, and the aouthern
reglono of the Sudan.

Tho dinellse 18 cauoed by Hycoplsoma mycoideB, an infective allent from
bacteria 80 well 00 trc;n viruses. Infection occuro by direct contact. The
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,11 .... /1"" III 11hAfll"t.. d " ..,1 lIy II (11th.. ,. '"111( 1''''1111,,111111 1"Il'III.t I.h .. 1 '"1111"" II.. I..,....n
] \oI~""" /lntl C, mlllIl.hll.

Thl' ,1I.""AII" h~1l IIrhl"vl',t II 1111111"'011" I~h"'"/llnr III 1'llI' ..nt yll"'" fU', 1I1l11k..
')llInr dlll,.IIII..", It I"", prllv...1 IIlfflr.1I1t In l'onl.l'ol. 'I',·"" I. IIIO'n 1 flf I.hl' 111""1111"
111111 ""Uhlol"'" 14"" /lhl'\oIlI III II.. I'AIllAlly "ff"I'Ilv"." h,oth IIA'ldll" III IIII1,d
to p(III."l1t cIIUI .. , 1I111<"v",' I.h", 1"'111... "111111 wllh ,,"ell vllrelll'" IAAtA IIllly fo' (, III
'J """,1.1111.

'fIll" I" A 1111rolllr. Inf"elloll rl!l'Jllltlnl( f,"m "ollhorll" nr/lAIlI"m" of Ill"
1("1111" Nnl'II(,II11. Th" ,1I""Allll I" (~IIArAel"rlr.,"1 hy 1I0dlllAI' I",dollll A,"1 I" fAIrly
I1nmnl,,,,··,,\···(,·,,r't1,. III Ih" w""t"'11 mfllllll.AlnA, nOIlI.lln'lI Kn,dnfAn An,1 IIollt.lI"rn
n"rfll" lIovln" fArcy fr"'I",,"tly III flltlll, """1'11" "'lllv/' "n" vlj{nrollll
cll"motllllfAI'Y'

•
TJl1kll 111'1' I'''"po'lntlll" for tllf' IrllllAmllllllon of ml111Y III1t:I"r1AI, vi",t, Alltl

pllr""f.Ue "1.lleAAI'A. 111'111'1 from Ih,.... rol" 1111 1/(."1'01' IIl1d pol."nllnl r""I!,vol,"
of Inf@cl.louA ,1 I. A,'"" 0 II , h"nvy tick Inf"ntl1t1onll "II" cnUB" dt,,,ct IOIlA"" hy
dAmAlll.ul( "kInA. III nlldlUon, mAn>' ti"ku 1';" .. /I"llv.. hlonrt /lI1('k"rn nn,l "'In 11111IAI1
d"nth from 1I0v"ro nn"mlll. ""nvy I I"k burd"nn ,,"URO 1'0111.1""111'1111 lind 1.111."'£"1'<1
with flnl.mAl fOl!dllll\. "Hlmnt"l., I,,,,,IIII~ In ,,,,I,,c",! hnlly w"lff,ht.

Tho mOAt eommo" 1VI''''' III tick .. In th" 1"0.1""1 nrl'lI Inf'1llfl" "p<1"I,," of
l.K!!~."_R., fl.".op'l.!L.1..I!.'!., ~111~!l.lI~II_,,!,I. rll-'lJ.I!'-"J~I.".~ ..._n.. n"!!,!,!'~"!I_I.'JE I1l1fl (.'!..I.!.~t".lOl!!!D.!.II.. It.
milo!.. hI' nntorl t.hnt th.. Ufl' "yl-I"" of thell" tlckn vnry wl,I<l1y. HOInl! Apocl,,"
p"AII tllPlr entIre IIf" cyt:l .. on nil'.' hOllt, oth"rll IHU". lllff"'",,t IItn/t"n of th"
llfl' eyel .. In Allr.r"nnf.v" l,nnt" nn" oth"rll I1r" parAnltle only Ill' e,,'tnln lI1.nue".
Al thouUh muny tlckn fllvnur " p"'tlclIl,, .. hnnt, thl'Y Are ullllnlly not cornpletPly
hont f1pp.clflc 1I1l11 mllny tlekll 'Ivo on A 101111,. VArI,.ty of Anlmlllll.

The dlAennes trnnllmll t,," by t.leks Include !~E..ll"rt.l!!!.!.'!.•.J~..'!!,_~.!.!!., !'!!.'!.­
p'Iaam~'!., Ilrucl'Uools, ~Izotlc hovlne abortlon, nnd t.f.ck-·borne fl'vl'r. Some
other unIdentIfied flyndrolP!o ond nllllll'ntn mny 01110 be trllnllmltted ~y tIck".

Individual anImalo con be trl'oted by thl! application of anyone of 0
number of Inoectlci,!ell IlppUed all a oproy or by dipplnj{. The choIce of inoe<:­
tlcldl'R dependo lar~oly on three factorA:

I) The peroiotence of the Inoecticlde on thl! skin and hAir;

2) The likelihood of reAidueo of inol'cti~idl!o toxic to mon appeorlnR In
the milk or meat;

J) Wheth,~r or not the ticko in the area have developed reoiotollce to the
particular inoecticlde.

ArBenIc 1.8 IIAUlllly uood no a dip containing 0.1-2 percent nroenic tri­
ox~dp.. The proportion of arsenic used is varied, dcpcndlnj{ on the fequency of
dippin!!.



-1

rttll '1Arb"IlI"t.I'A hllVll ",,'" t!fU!I1 1191''' ftlf tlr.k "mil till. r.llrhAryl hAA IHIPrl III
\I11f! tor A Ion" ttlllP All,. RII~ IIllkA hllye ""velo,,,,,,1 rellllltAnN! til If. l'romAny l
til rt!IJOUlld to hI" lIotlvl'l lind w.lthout. rl!AllitAIl~1! At, Ihl! I'rp""nt H"",.

OtlCllll('l'tlllllphIlfP An,l '1hlorlnlllplI hyllrOl'IH'wlI hllY!! hMIl e(fP-l)Uv"ly UIl'!,1 In
til" IIIIIIAn fM t.h" ,wnl'rlll IIf tlr.kll.

Thl! tArm trYVllnIlIlOml,,"I11 IA UIlpll til (n(pr Til R Kroup of proto~oAII dIIlPIIIlf'R
of bot.h Ilnilll4llA 111111 mAn, 1~III1Ae,1 by Allpdflll "f I.hp /lellUII TrYI'Allllllnmll. TrRIlf'mIFl"
!lIon IlIl1y be me~h/llllclIl, J.n., I1l1rtl."J lllrnntly fr'"," All IlIt"I1'lpd"'A;ILmlll t" 1111
Ilnlnfllct.flll onll by II hioOlI AllnkLnll fly or nydll,"l whl'n thp lnllACt. IHllll III 1101.
Infectlv. for II dllHnltll pllrlod of tim!! AttAr InK""lllll1 or thA JlIlfAAttP. III
thh CUll, th" PAUllltll 1'II1lllll11 II tlllrtnltl' pArt ot \LA II flO cycle In the fly.
In IlIAny CIlIlIlIl, tfAnAmllllllon IIIIIY be hnt.h mPch"wlclIl IlIl<l nycllcIIl. ThUll, tI,p
Inllllct. IIIl1y hllVII two tnfectlYl! perlllllA, nlln I.mmedlntply IlfLllr hlHIII! It nIck
IInll11al lind the llec'lTld n"mlltlme 1IIt."r 00 ,lllyn) Att"r thn :r..r.y.J'.n.'!.Il,II_n.IIl!~ hM "ro­
IIrellllAd t.1l I.tll .ltlfectlvl' At.RIll! IIl.oTl'" tho 1I01'n1AI HIIl!ll.

Tho nAtural trolll'lmlAoloTi cycll! of tll"!.lIn (eH ""A I.'''' Ilpdpll) trllllllmi tted
tryplIlu'OllllHl (:r~__'!J:,\IP...ll" ,T..~~,~'!It'~I-"_II-"."., 111\11 !!_..,,_vnll_".O·-i;.voTve·B ;;iiX" IInlml1l11 whIch
1I/III1111y h"vA Ilyllll,tomlmlll I.nfectlollll. The trypllnOIlOm<lA hecome I.mport.lInt. when
llollnol'lc IInlllloh bncll""" nVllllAblp 1111 nltel'notlyp hOlltll.

The pathu!!"nll' I t)' '.:'! t~jP::~~;;G;;;;;;; v,,, l"" wi th thl! Ilvoclpn of mlllllmol I.",'
hcted, tll.th bflH!dll wlthl,n dOIlll!nt.lc IlIH!cl.l!A, wIth l'llJlOIIIII'f' tn otr",1I1 Incllldlnll
lntl!~curlent dllU'1I0/!A, wHh tho IIlrlll.n of tllll tryp0110AORlll, 011,1 with tho oL:r:e
lind frequllncy of thl!! Infpcttv!! dono or dORnn. n"l~\lI,n.n, .trJI'A~~~.!!!!'!.!.~ III lIAlI­
nlly Ileen 011 n chronic wAAtlnlf, I!lAeoAo IInAnelotnd 1411:h th" 11"llrM! of Rnomln Oll~

Intermlttllnt fnvel'. and dla/lno8lA ill heal mll<ln I'" /I hnrd I,r nn nren, bAnln.
TrypAnoAollllllrJ1lJ In All IIullcel'tlble nnlmlll!l III mOllt I'R,1I1y n!'!on In thl'! lnl.tlllli
AtOgl'!A of Infection or In A~Uto CIlQOA.

It appears thllt Trypanollomlllllill can be controlled by ernlllClItlnll the
tsetse vectors but thl.1I III not alwaYII prllctlcRl. However. 1.111. .. could he p/lr­
Unlly achieved by delltruction of tho fly hahltnt or by th" \111" of Inllectl­
ddllo. Trypnnocidol. drul(o ore IIl1ed l'xtenllively for the control of Trypnollomia­
nln hut their lise can only bo palliative all rOllervolr infections In wild anlmnl
hOlltA are not being nttacked. Another drawback to dry prophylnxlll i8 the oalle
w1.th which trypanosolllllll hecome resistant.

Intornal pllraAlteA

Tht' DlDat economically important Internnl parllslteo til the proJect Area nre
coccldiools and liver flukes.

Ccccidiosh or Red dyoentery ia A dlseaoe of catllf', "h""ll, And goats
cauoed by species of Eimeria. Developmental forms of coccldln occur wholly in
small and larlf,e intestrn~a-ilnd the cecum where conoiderable destruction of the
epitheliulII occur resulting In excessive hemorrhage. The dlnease 10 common In
the very young stock snd is reponslble for a large proportion of pre- and post­
weaning mortality amon~ calves, lAmbs, snd gOAt kids.
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1'I'8alMPIlt r\tiIl~llJt" or 111(11111.1011 1111,1 ""OJ'"'' 1I11ndllIC "t Ald•. AIIII1111l11 AI"l
IIdmlnl.lltrlll:I.OIl or Illl1phAl1lefollthln.. or Atll ,'II'UIIIIIII'llllll"p III ,llIlIy ,IOA/Hi tor thrp.!!
~lHiJll!lJlltlll11 dAyli. l'rophyll1xlll or ",11111,·,,1 1'1H1I<ldlflldll II! I"'A/HI on ,:IIIltrl.11I1I1(
t.1I11 Int.llkn n' IJI'0rlllllt",j nIH!YIJ!.1l Of' n,mrotylJtll lIy YOIIIII( AIII.mllll1 ~I' thAt Ihp
I,nfectlr.nll hllt1n"", Illll,Bhlhhnd III Jmmlllll"'llll proptlrtlnn wIthout cBIIAlnJt Aym"tomA
IIf th!! dlll!!BIlI!. OO/l!1 'pp,III1I( "rnet.I AI'II, 1100<1 mllnllll"m"nt. nnll I1tt"ntfnn to th"
"(1I1('fIJI.II,, nt "n"nAl "BIIHIlt I./ln 1'\/:f.H1mpll"h I hi." ,1111'1'0"",

"AOIf.~tnIB IllgA'lll'~,•. , the mOllt Imp0I'III"'. l.rPIIIIII".I" or (Io~ntl.c rumlnllntn, III
Ih" moAt. rnmmon '·.'1I1A" "I' ".v!' rJllk" In Rf)m" I'AnR /Ir Ihp p1'01p/11 111' .. 11. II: III
pnd"mlc IIlonll ttlP Whltl! Nil .. , n"hr ',.1 Arlit., A11I1 IIrnun,l II1AOY ntluH wllt .. r Rlr"Amn
nnrl ROllrep".

''./lltA ot thl! flllrll"lt .. " f1AIIII",l '" th" Aldlll'", ft"'''A ,1"vI""!, to 11 lArvAl'
1',,11,," ""1'11"1,111111I '11 Ill",,,, 2 to I, wenkll' Th.. fIl_"!:'I!:..I..,!.I.' I.,,! , IIIlAhl .. 10 r"p<I lI.-
AeU, pp;;.. I;rnt:~fl·lnto lYPlnnP.II "nl1lll1 ...h"rll IIltlm ly I:: d"v"'Olll'll Illto II

1'''1'1','11'111. Aftl:lr nhOIlt: twn mnnth" <lI'VI'lnflmnllt, till" '· rrArl A ""1""1("" rrom thn
lillliTC-,jii" "xflll.lI on WAtM V"/lntlltfon. Arll'r InK"nti;;i,--,;y"-the 1I0llt, IHIIIlllly
wI tit hllfhnll(' or ,Irlnklnl( wllter, YOlln/( £Il1k"" lodll" In I he '" In ,'"rl:n or th"
hOllt.

Th.. <llnPAR/:! ." rArnly rAtAI In elltl:l!! hilI: Or''''1 Illtlll In lilt.... ". GnFlA" of
(~hronlc hAelollllnln OCellI' ~n nIl IIl:1nn"nA lind lit" "'Hn" Indwln IIIUll1lln. "110­
mnn,llblllnr .. <I "mil , lind 1''' ,I liN'll pr",tllcl·lvtly. ConI 1'01 m"'''1111'1'9 rnr fn!lclollnnl"
III''' d"nl Illl.. d tn r ..,hH~" I:h.. numb.. r of flllk"A III I.h,' h,."t IInlmnl nnd to " ..dllcn
th" IInllll populnl:lon In I:h.. "nvlronm"nt.•

1'1'/111 .. '.lIttl,. Ill''' vllln"rllhl .. '0 """elffe .111l1l"',,,'n renultln,~ fr'nm f1treAII
lind flhynlenl InfluenceR of 1.111' .. nvl, "'""I'nt. 'I'll""" ,If.nordern conld '"' !trouped
nR rnllo~n:

Dlnorde rn of the muoculonke te In 1 or 10comot1. ve ny"tem. TIl" ,lInord!!!rn of
th.. muoculoGkelatal lIyotem eomprl".. lameneso, bone fractureo, Inflnmmation of
l:l'ndono. Illm!nIU", and wOllnd" of l:he hoof. The ceUlleo of thpBe dlRordero are
v"r1abl .. lind inci"d .. uncoordlnatlon or mll'!cle nct[on which occurll In tired
Ill1fmnln, 'Irlnk!n/( of cold wat .. r by ov.. rI1l'1I1,',1 nnlmnlo, and shear otreBO And
concu"nlon9 from hnrd faol: rOlld walkn. ApproxImately 2 to 4 percent of trekked
cattle Ruffer from the"" dlRorder" duri~R the trlp. The percenta/(e of affected
ca~tle depend on the l:Yfle of cattle and type of 0011 of the route. Merchants
Indlcoted that Nllotic cattle are more Inclined to lameneos than other cottle.
They Illno RU~Re"t..d that cattle "uffer more from blisters lind hoof woundA when
trekke<l Oil nandy oollo thlln when trekked on clay salls.

Cattle affected wIth dioor~crB of the locomotive oyotem may be unable to
walk or munt walk at a "lower ~ace. Such cattle are 4ioposed of by:
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II) 1I1l1i1 Ill( 1.0 1,,1 I I1lu'll'" AlnllK Ih" rout" for III trtllfl t 1/2 ,. r I '~Il ;

h) "'" 111111( tn ~111/lf(Il!'1l lit 1/3 prt el! j

d InllVlllll AI th" 111'11 rllll t ",1It."r "01111.. :

,I) I"AvLIII( til ,lin un rhl! rnll.l.

Whl'n tArt AI. A 'IAt"r 1'0 I. II t. , Ih" ,"prell/Ult "AY" 1111 ,~olltn of f"p.1 A,ul
IAhonr. Wh"n thl! /llIlmAl 1"H~OVI1"Il, l.t ,~ollrlntl"n t.ht' lrt" wllh n'lf)th"r hnl,~h of
CAt-til! hl'oI.oll/(l.nll 1.0 U,,, OWIlI1r IIr' 11th",. merchAntA.

tHAor,l .. r" "r th" drcnllltnry IlYllt"m 'ltwh An ,l •• hyl\rntlon /IIut ,d"cl.rnlvt"
Imlll\tAllcll rp.nult from dnrlcl.ency Ln w.lter or hmH Iltrollll. ThIll ,lInonl"r ,'0111,1
hll pt/Hartt"HI hy pruvl111111l wntllr nnd 'Hilt. for t.rnkk"d cllt.l.l" III. rnnnonnhl"
"'''lklnll dLlltllnC(!. Wlltor (Knlloll/rI'lY) rNlnln'm"ntn IIf 'IOn-h"M fIt:r"fl",,,1 nOll­
l"<:tAtlnl( cllttle amount til flvn t" nln pore('"I: of hodyw"lllht IH'r ,1"y. Wnl:"r
cOIIRumptlon mllY Incr"oAo 1.0 11111" t.o tw"lvl' r"r,~ool of hOlly welftht pnr ,loy ~Ih"n

Anlmnlll nro hoot Atroonnd.

IHoordllrn of tho temp"l'lll:lIrl! ,','",uIAtory /lvntom mAy 1'1'0111, I rom Ill/tit t"m­
llIilroturo nnd dlr"ct "xpnouro to I'/IV/l of tho finn. The no ·lInnrdorn Inclndo
hypcrthermLa, hl!lIt ntrokll, h~lI!: O"hAIIAI:lnn, An,1 h"nf crllml"" Tllllno dtnordorn
are prevented hy wIl1~ln!l cllttl" dllrlnfl l~vOlllnR!l nnd mornlllv,n Mill rl!ntl.n", th"'n
nndor ohado lit mld-dnv.

NutrItIonal deflciolldofl reAllt!: from InadeqUAte food IlItllk,' 1111,1 pour f011l1
qUllllty. Th"Rn doflcll!nclen Lnclude nneq(y, proteIn, phoaphorull nnd coletum.
AymptomR of thono doflclenclen lnclude omAelotlon lind bodYWllt.llht 101ln.

VeterInAry Servlcen

Thln noctlon revll!wn the veterInary servlcoa and fncllltLen nvallablo In
the pro.Ject area and points to the main Inadoquacloo. It 111o0 8uggests 1I0me
neceRllary rePledlal meaouron to be taken a8 part of preparing for the SSR. It
1IIJ0t be nlltod here that moot of tho present faellttieR ore found In admlnilltra­
tive centreD north of the SSR, slong the path of the Northern Stock Routl!. Tho
Min1!lt.r)' of Agriculture and Naturnl Rl!sources at both regional and control
levels attaches great importance to veterinary servlcc8. Thlo priorIty recog­
nizes that no cconomlc development can take placl! wttl.out the pre81!nCO of
effective veterinary 8ervlces at the field level.

The objective ,1 veterinary services hall always been to control and eradi­
cate Infectious anllM! dheaaen. The means to accomplish this ob.Joctiva III t.h",
Immunization and treatment of livestock against various diseases 'Ind the en­
forcement of established regulations and by-laws relevant to animal disease
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Vllt.IHlnAry HRfvlllAR art! ""tflllll,,,1 to IIVlIlltlH'k frolll 1I(",II'o,I/Iry 1111 wlIIll ""
1II0"t,l" I(IIVlH"","ntA' unit". Very '-/'IIIMltly thl! "ttVAt" "p./!Lor "uhH"rl 'nttl
Y!ltl!rlllllry IIl1rvtr.lIIll n/l II llMltl'lll IICII''', JlmlHlI! th.. (U'II'Un,," fI( vlll"dnnry
IllHVllleit At th", Odd I.evlli Me I

I) OI,AKIIOllh And trlllltllll!lIt "f 'lllu-Infp./H tOtlll tltIll1Illt"'" 1M Willi All 11111­

:",ry, "hlll.fltriell A lilt KYnAlIcolORYI

2) Illltlltlllhat!on o( V,.,.IOIIII l:yp"l1 or ltvp.lltock AMAluAL tllll dlrrl>fllul:
Inr"ntl?IlR dlAflnllll1l prlldomlllAul In thl! "fllAI

1) DIAtrlbutlon of ACllrlcldell, InfloctlcldeR, Anlhlllm'nt:lcll, nnd trypAno­
r.ldAl drllllll to H"""tllck Ownllfll;

/,) fionltortnK l"((lctlnllll tlIlllllllllllI lind UV""I./lck rnovomentll An,1 rllporl,lnK
to hlRher levlll llul.horlthfJ:

'i) lfJlllllnK or AnllRftI trnnnport ''''''011" IIHllr corrylnl( out th" nl.lCllnAIII'Y
IIel.lnnA. ThIHII! /letlonll Inc1u,j" l"upl!ctIon, vAr.clnnl./oll nlwl, In gOIlK!

InnLl1nr.nA, qOArnntlnll meAnor~n;

(.) fifO"t Inllpectlon which In Important from II poh11.r. hnnlth ,,"rnpectIv!)
All well nn for dlAenllo monltorl~K.

AdmlnIfJtrntlon of veterinAry nervlcP-1I lfJ the taok of l.hn nntl,on'fJ vlllllrl··
nAry norvl,co. p'IIch province 111 divided InlO 11 nUlIlhllr of dl.1I1 riel. vp-t .. rfnafY
offlcn/!. Vlltnrlnary fJervlccn withIn the "lntrlct Are nupnrv/no,1 hy A dlAtrlct
vnterlMry oHIcll" (OVO) who 1rJ renponnfhlt. ~o thl! provlnco voterlnnry offICI!
(I'VO) at tho top of the ndlAlnllltrlitlon of .;\ll vl'tf!rlnnry nervlc.. n wlthln the
province. WithIn the dhtrlet, veterfnory netvlceR Rre cRrrled bl atRt!onRry
or mobile vllterlnnrlona, vetl!rInnry onBlntnntn, nnd nurfJen.

Tho dutlen or the PVO include:

1) Haloon blltween thll provInce and the reRlonol mll.Lotry;

2) adminlatratlon, plnnnlnR, and oupervlolon of veterinary oervlcen and
actlvltleo with thll provInce;

3) provide OVO "lthl

vaccinllo, vocclnotlon materlalo, and equipment:

medicines, acarlcldeB, lnsectlcldeo, lltC.

surgical and dloRnostic equipment and materials;

transport of personnel an nlled ariBeD.

4) Decll1ratlon of epidemics and restriction of livestock movements from
and Into an area on advice of the 0'10s. T;le PVO in responsible to
the Director General of the regional Hinlntry of Agriculture and
Natvral Rcsourceo.



AlIOn. till! dllth.. or till'! I,Vi' IHI! I

2) IId.lnhttAt.lon, ",IAnnlnle AII,I AIII'l'rvl"l.on of 1111, .. r'JlA"y APrvl.'II"
wltllIn th~ dl"tr1ctl

) proyl.l" vl't4l!tll1Ary POlltll wlthl

") orllllnIJ"'" ,,,ollrllm••,,n Rllll AupIlrlllnPA t.l,,,, ,,~I.I vi II. 11 A of ,lI'H'nAP "01111'01

lIobl.I.II IIllltA.

Vett!rlnAry AIHVI~"A Ilrp IIXI.IIIIII",' u, llv"Rtoe". OWIIPrA ('IlI1l AttHlnlllll'y
v"t: .. rlnAry po"t" IIn,l/or ,11001lllno control mollfln 11111 to.

9t. .. '.I"nllry vnterlnnry )HlIItR cOllld hI! clll!lulCll!d /HI lIl'tnrloAry h"Rfllt"l"
lIod cUnlclI, <i,'p,~ndlllll 01\ tit .. IIl1ll1hlJr I1l1d ~"mpl",xlty of th.> CAAllII hOllrllllrl.
VlItllrl,nllry honp!.trrlll Are 1I11l1l1lly loclltnd wIth tlte UVO IIlId 'IrA run hy quol UIIl,1
veterlnarlnnn. Vllterlllnry cUnli:R Are locAted Itt IArj(" vllllll('!l1 I1lld /11'1' rUIl by
vllt .. rlnllry AW~llltllntn or lIurAllU.

The followlnll It..mB 01'11 eA"Plltlnl for n vllterlnnry r~~t t~ p~rform AAtIA­
foctorlly thor 1I11!llKMd dutlnA And functlonAI

I) vncclllOA. drullu. ACArlcl.den. Anth"lmlnt'co, /lnd cold AtorllKo focllt­
tieB;

2) /ln1mal hAndlIng fncllltlllA
TheBe Include vAccloation
premIIIIlB. lltC.;

for vRcclne ond drllM: /ldmInlAtratlon.
cruoheB. dIpn. '1uaralltlnAn. inpatlent

J) badc Rurlllcal And medIcal InotrumentR lncludlnll haemolltatll.
Rcalpnln. n....dle holders. n....dleu. rntroctorR, tiRaua forcepa. Ruture
material. cotton. bandagen. etc.;

4) baalc dIagnostIc equipment and materlala Including mlcroscopeo. KloHII
microscope /tUdes. approprlnte R(.e KlRS8 coversllps. :nat.. rlalB
Including chemIcals and blood 8talny;

5 buIldings Including office buildlngB. BtoreR, 011,1 nccomtDodotlon for
staff. The latt.. r is the determIning factor for a stoff member to
stay In 0 veterinary post;

6) transport for long and short dIstances to extend veterinary services
to the peoplll ot th.. ir premises. Tranllport 1a oho essential for



!JvIIAl.ock I1lI'V"!lM'!"1. II. l'oul,1 "" prllvltl"d hy ""I.omohll,,, mol.o"'y.,I,,A,
h1(1ynl~.,j, 1111I1. 'Ii AOmP 'OCIlII.U"'A, Iw/" .. " """ r1ollk"YA.

IltAtlo""ry vllt",'I,,,l/'y IIlIAIA .. "t"m1 vAt .. dll.HY ".. rvl(!"" to r"AI,I",nl l'O'llllA'
tlO'i Ilv"lll:ock. t.rI"l" UAt.U". A1111 I,ll ""'Mtlll' lIvIl"l.ock ""1'0"1." to A"AAO"AI
"om.. IA"d,

f!fwll' ..... or UIl! ""'M,llc ,,,,Il,,r,, or IlV"AIlIl'k 1'1'0"'"'110" In nwlll". "","'I",
,",II,1l "'" 1I"",d ro, l""I'l'.,llon An,1 vAcd"Rllon !lr Ilv"AI'H'k. Th" "'ohll" unllA
"ICI,Il'1I1 vpI,,,rlllll'Y AArvl,oH' III Ilv!'RtO",k, At IO"RIItI,p.A h"Y"'lIl lit.., l"A,'h or
AIAUOIIAry V"t"rIIlAry IHlAtA "I' "h"'HI th" IIII.I"r tlo n"t "ICI"I:. Tit",,,. "It'III1II",,,
AI" IIAIl/llly 1'"1111,, III II .. AflO'IIl1 ,'mll:""I,,,, Ion "r llvIlAI'H'k. Hllhll" dill"-A""
,:nntrnl IInll" I'D,fflrM Ihl" ActIvity tlll,.tn~ th .. tlry AI/111A ..n 111\11 dn".. ,Iolln ,ll1r'nll
1.11" rlliny """A'JII. Th.. I'WAIIIl"'A 'H" vl"It".1 "V mo,II In ,",'tA 'lc"o',lI"lI to II
UIlW! AdolO,I'Il", prollfllmmp,1 hI' th" Ilvn' " , III """~", t,AI ;"n .. I ," 1.1,,' IlICAellt:l V"
':01111<:11 of till! .HRA. Th" proK'Amm" IA dl"lrl""lp,1 110' .. "1.\,,, ""Alp AI. 1""At 'H\P.
month 1.11 '1lIvAne." IIf Ihf! "tArt IIr th" Ilrl'lv.. l IIf th" mohll" n"lt".

TIl" mllln ob.1 ... "',lv" of th" mohll" .ll""A"" ""011'01 IInitA I" 10 v"",dnAt",
AIIAlnAt Rln,I"I'I'''l'lt, h"1 th" oplII'I'I,nnlty IA AIAO lAb'll to VII"d'llIl" ""AlnAI,
',Ihnr dIRo"A.. " ","t"'llIl(~ In til" AI'''A. TI,,, ",,'"11ll1nlly IA IIIAO IAk"n 10 ".11>11nIA'­
..." trypAnocl,IAI drllll" I1n.I 10 .11,,'"lollln ""Arlrl.I"A 'Ill,l nnl,h"lmlnll" ,lflll(II.

Th" follolllnll It"mA 111'" PAA"nl'," for 11 mol,ll" .IIA"AAl! rllntr.,1 unIt to
""rfol'm AAI:I.ArArtllrlly Ih,. I1A"lltn"d .luU"" ","1 fon.:tlon"l

l'r"nApnrt vetll .. I"", f,">1. "pnr!' 1',,1'1.", moln'!'"""r/' ""rvicpA. ond ollA And
luhrlconlA lin' "I'udol. /I ,,, K to "('V"" ton tI'U"l< I .. 1,1,,01 for th" purpoAt'.
n",cII""!' of thp r"I1lIJI"nn"" of th" ,"""" of oppI'AI:I.on, f""t, ollA, IllltrlclintA An,l
AI'll 1'" pArtA mUlit h" provided rrom II", "tArt, l1ud n Ql('cltAnlc mUAt aceompAny
eAch:

Campinl( "qllipment includtnR "",nlA, h"d". IAmpA, and r""l<lnM ut!'nAIIA;

Vnccille .. agl1lnllt dlReABl?o commOI\ In tilt AreA of operation; medIcine In­
cludIng antlbloticA, Allt.h!'lmlnticR, nCArlcldeR alld trypanocldlll drugA:

Refrigeration

Coolln~ facflltleo Ruch AA refrigerators and deep fre",zero operating IIlth
kerosene. Theol! lire eRsentlal for the stor:lge of thp Rinderpeat vaccine which
IDtIAt be fro1!en until immediately hefore use.

Animal reotralnta

Animal handHI.,~ facilitiea for vaccine and drug admlniatratlon. II mobile
cruoh ia neceasary for such a job;



" /1(, ..

tk,IIU" ,1I'''.II'u' "",,1. rill IIld.tll IIII' hpA,I,,<1 loy VI'I r1111UY "IIIIIIII./IIII.A who .... 1'
orll(tlllllly ,,1. .. tlrlllp,1 '" I.hp ,IIlItl'Ir.l v"I."t111l1ry flf I'· ... H"Rl~;o"1I IIf Ih" ,,,III'''"AII t,,!i.It!!!!11 /, A,,,f " V"I.",lll"ty 11111'/11'11 fllI.1I t.. Irll"~ <1rlv!!r 1111,1 til"
llIOc'lh..nti\.

Vetllrl".. ,y II"'VJ'~"II lIe 1I11 I.YI'I'II II " .. rl to hI' III 1'''11, (""" lIe 1'1,,, Ill" , 10
Ilv""tol1k Olfll!!r". I'rllvlrh"l IhAl Ih"y hrollllht flu. Anlmlll" 10 v"lprl""t'y flo"t" 01
th.. l'..lIIlJl or thp mnhll .. 11111.1. TmlllY, IIv.. "ln,·k fI"""11I h"v" 10 I'AY Ih" ,'oAt" of
All YIlt/H'IIlllry " .. ryICI1A I'KI. .. ",II',1 1'1, I.h"". "K'~Pfll for vA,'n1nntlnn of Rltlllp('''''''1
nnrl onl' "tl"'r I nfecl.lfJlllI ,II II All II '" •

VM:prJnAry IIl'rvt,,!! (,lIl1tll VAry '~flOIII,t"I'Ahl y nmfln/! "rovlnel'lI Ao,l ,If Al rld II,
AR rlf'!(~i.,ll',l hy til" """C\.l.Iv" '''HIIII.·1l wllhln "Mh !nrl",lI,·.Uon. HnrlllclIl A.1I1
ohAt"trleAl (ll'",rlltlon (~II"tll ,,, "wn"," ,"'" ,1""1<11',1 loy 1"'A,IA "f Ih" v",I,,"'nAry
pOAtA. ,11'1"'1llllrlll lin Ih", eOI11f1I"KI,y of Ih .. flfI"!rI'lfln. II"r"ly Ar" 11111'111",11
OPI'IlItllln!! CAlrl.I',1 0111: In v",,,do,,,y I","IA 10""",",,, fir 11,1' IlH'k fir 10'1",1.1"01
llrel11l""11 A1111 r"l1rl.

tlrllll" In .. l'lrll ng "nt.lhlo,.I'~A. "nlh"ln,lntl ..". n.. "rlel<1 ..". I rYI'"no'" ,Ill I
,lrllll". 111111 1"""cll.'I,I"" ", .. I'rovlrl,,<1 1:0 Ilv"Af:o.. k own"r" ,,' .. ""I. ~,hl .. " In-'
I'1wll1" I'l1nl.III\ And 10"AI I"Kl'A. II mil" I h.. IIn'n,1 Ih"l Ih" ,,1'11'111 .. "''''I'Of .ol"o
hll(l I(o"l'! Into I.h,! hIlRln"(lA of vI""I'l.nnry ,lnlllR nllrl p'llIlpnl<'I11 l ..po,'nlloll 111111
/IlAtrllmtlon. Th I. " I" h"CAIIA" II 1""'~Amp .. 1..Ar 111It!' I,h", v"l:"rlnAry ""rvlceA
provl.,I,," by thl' KOYl'rnm"nl.nl h,,,II .. ,, nr" In mAny "IIII"A Inn<1"'1"I1I:" nA " ,,,,,"11 of
lAc.k of (undn, drllKB, or l11eAnA of I.IIIIHlport.

AnImnl henllh r"Il"IIlI.loo" flrohlhlt. Anl.mnl moveml'1I1 I1crOBA l'rovlnl'l,,1
boundArle" An,\ I.nlo th.. IJIllm111 ,1f""B"" frp .. :o:onl' unleFlA VIICI'l clll ",I IIIlAI.lAt /Ill
notlflAhlp In(I'ctlou!! dl""PAeA. Th.. rplllllntlnn" "ho In,ll .. "l:e thAt c1lnlc"lly
91ck ~nlmalll mll"t h" 'l""rAntlne,1 untIl proVlm otherwl!!".

VeterinAry pOAt" 'H" "'ltmllt",1 \>11th the en(orl'{'m(>nl. of th{'ne re!lnlntlon!!.
Experience h09 hhown thllt II. III dlfficnlt to "ntoee" "1I .. h reKlIlAtlonA In 11 VA"t
c.ountry like the Budnn whprp. the producer!! are mllLnly nOl11n,I!!. tAck of (AeI 11­
tie .. llnd ah.. 'tnKe tn pernonnel aKllrnvlIte the a.ltulltl.on.

Before trekkIng, trade cnttle munt he tnBpected lind vaccinAted IIllninllt
Rindorpellt. Contllglolls IIovlne pleuropnoumonla (C8PP). 1I111' ..orrl1111(1c septlcnemln
(liS) and Anthrax. TheBe vllcclnatloll8 are provl<lo<l at C?st. A.cArLc1do!! 1ppll­
cation and ancnei:'lentic and trYl-illnocLdlll drill( admlnIstratLon!! !!re not cOl:lpul­
!!ory. r.iloep .\lre v8<.c1natl'd nl(olnst Ant.hrllK only. To sllfeRuard oKalnst lipreAd
of dtlleaBoll by treklted 11 veBtock ant! to cn!!uro that they do not (~ont ract II
<lUeaBe while 1II0vl.nll. vacetnntiofl'.: lire recommended lit the nCllrest veterinary
P08t to the point of urigln.

l.ive!!tock movement permitB are iSlIued And 9tamped at the "OBt where in­
lIpections nnd v<!cdnationll Are completed. These permits mu!!t he kept throlillh­
Ollt the .1ournl'Y ,11Id be shown when requested. The permitB !!re ill811ed at COllt
which varles among provinces and wlthin 11 province.

II



111

Pto'll,n,,'Al v"t"tlnArV nrrl<'"" In Ihp IHOlp,'1 At"A "'" IOCAI",1 Al NVAIA
(!loIlIIIlHII !JArflld, I(AI'1I1j(ll (R"1I11"'I" 1('>I,I"f/lll) "rHI F,l nll,,'m (Whit" Nllp),
(F,I,fI!lIrll I). N,",,, IIr tI." .... l'VO" ,.p" ."'.....'Il"' .. lv lin III .. IHlR hilI 'Ill" of Ihp
r....,I", ''''II'''A I'AAII"''' I>y 1(11,1111(1'.

Wllhl,1I RI/lltI".rn JI"tflll' I'rllv'nl'''', M"tr/,'I v"l.prlnArV "rfl""." (nVO,,)
n.. AtpAI In Ih" rOlIl" nr.. 9t RIIIA'ft (CpnllA' 1l1,,1 rl,'I.) /lll,l 1':1 Ih,,,'''' (I':AIII"rn
!llAlrI"I). ROlh "fHe"A II .. 1.0 Ih" norl:h flf tI,,, mAin IHIR. OlR'rl", vpI", '"AIV
"fflN'1I wHh'n Rolllh.. ,n kor,l"fAn ,,,. ;",f" IlAhAnollAA (ROlllh"," n,,,,tl,'1). IHIlI 1':'
1"111. .. (It.. lllprn Illlllrll'l), Ahl"H,"1 I' """,prn 1I'"lrl,'1') "'H' K,lI11I1l" (C,,"I,I,,1
rll'lI.rlcl). 8IJllllnoll.. 11 An,1 R'1l1 10 /'.. "'I' I ()I'AI .. ,I lIorlh or r.lIP lIIA'" f'''"p A""
AhIlAA"IVA AIlII J(A,luj(U III tI", A"1I1 h, ' ••w""" •• 1..0 f"p,I",,, rOllH" orlllllllll .. rn.1I
1"lIuII>\ ,.,1)1,'h "f, A.1l1 \l""'" by I<Allulll' "n,l lII,h"""'yA. Wlthtn Ihe Whit .. IH I..
l'rovIllc" nvn" 'u.. lo( ::",1. III. 1'",,,1,,11' {W""''''o Ill~'''f'f) AII,I 11",,'1 (CPII'.AI
r)fRlrl-cl.' • .,,,,,,lplt, ." In thp II"rlh of ,I". ""'" """" AI ,,1 ,,,"'I II .. " Im..... ,I1,·
"t .. l., on I,.

II I" Im,,"'I.""1 10 11,,1 .. IhRI. th .. I'lIlt of Ih., 11lH! ..... 1.. ",ft.hln Hntllh.. rn
Il'l,fllr AIHI Ku"lnfAn 111''' fll,. "olllh of 'h.. "'.Atlnl( Admlllr"'r"l.Inn oftl,'"". "h'"
'" I,,,,',,,,,,,, Ih.. "orl,h"," 1'01111' Il1k"A It" Ilf".t.lllll 1'01111 A f'om 'h...... A,'mlnl .. trA'"
t f VP. t~ftnt HUt.

f.lIl'Hlnll V"'"dllA'., pOAt .. (vetMllIl\r., h""I,ltlll .. AII,I ('I'"l c A) In prOJlJmtly
to th ... "1'".1 .. ,,1. Ar .... AI''' 11 At ..,/ 11"""1<""11 to prIlVIIlIl .... And <lIAId"t" In TAb'"
Ill. V,H"rlnorv ItORtA In nOIl'b"l'lI liAr fur' An,l ,,"'I A or ROlllh'H'1I Knll'or,," AI'''
1''''At,,1\ to th.. nllrlh of till' prnl''''''''' rlrv R"ARnn "'.ol'k rOllt .. , V"t .. ,lllAry "'H
ITlcPR for Ill' .... " frp" of v"t1'rtnArv 1'""1. .. Are nd"n,.",l IIv mol" 1.. dillea"" contrnl
1I11lt" durlllll th" dr., 1I"""on.

Vet"rloA'V hooplLAIII At Umm tlrl ..hlln, 1(0"1.', RAhak. An,l GetlnA lire 10r,M, .. ,1
nil Ihe prnpolled rOllte all are veterJII"rv 1'1111'1'11 III: Delaml. Abu KArllhol/1, GAdtd.
Shawal, alld P.l Kawa. Veter'nAry hOIl"l t."lll At I<adlll(lt And AbhllllStYll Arc locat'ld
on thp propolled fe'lder rOUleA,

Table 19 notea the blllldtn~9 aV91lablp. Al qp.lprln"ry POIIIII to proxtmlty to
the proJect area. V'll'lr[nllry hOllpitlllll 'ulIAlly condst of a Iwo room offlce
hlltldlnl! pl1l9 A pharllllley And II store, WI."n A veterinary hoapita! [g locAled at
"rovlnelal headquarter., the nllmber of officell lII"y lncreaAe to SlK rooms all 111
the caAe 10 Nyah. J(adllKll, lind KOlltJ. llowevE!r. at veledoary headquarters and
hOBpl talO1, there 1. a BhortBK'l of offlce Bpace. It waB obgerved that veterl­
nary hOllpltAI blllldln"11 are In good condltlon And welt Malotalned.

Veterlnary c1101c8 eon91llt of II dogIe 1'0011I, 1IlO9tly bllUt of local mlltl!r­
lIIla. Thlll room 19 IIsed as an oCHee. phaullcy, A11,1 9tore. It 1A apparent
that the cltnle blllldlng9 have not bl!en malntalned for" long 1111I1'.
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C""I'1l1
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1~:1qf arn

WeRII" rn
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V.. t .. ,I"llfv
Ih"ptt,,1

UYIII"
nun,.
1.1 Pol lH'""Rm
1':.1 0".. 1"

KA(I,,~II

lImm II, I,.!" I Il

A"".II'r! V"
1'An<l.. I'1

KORII
RahRk
F.I G"tlnA

V.. ' .. rII1Rrv
Cllnll'

nR",,"n"RA fl:Allt
"",.lA<I
~hyp-I

t./I~RIIR

fl:1 ""h.1l1 r
'~I ~hlllllllt

Pfomn

IIp-lllml
A'", Kllrol", III

A"" R"k"l1
ClArlid
ShAWl\1
1':1 KAWA

Veterinary POq," 1/11,1<: th'l followl.n~ fAcl1ltleR:

I) In-p.l!.IJ!.'.!!.t.. JIIP"'....II!'_'!.. SlIch premtRefl life 'lRRenIIA! fOf velerl\lAfY
pootll, pArtlclllarly when animals Afe operated upon, recumbent, or
unAble to walk. In-pA\~I..nl RI"IlR c""ltl I"" llflPd to keep thORf! few
trade catllf! thAt for f10me '''/IROn mllV h'l IncApahle of walk1nj(
further.

2) VAcr.lnat!o,. CnlRhl!A: CruRhl!8 fAdUtate thl! V8cc1Mtlon procedurf!!l
andenBliretheg'jJfety of both alaff and Anlma1l'l. Mobile d1ReAoe
cont rol uni tn do not have mobile vaccl not i on c ruol,eR. Crunh.. " A(·c
available 1n all poets 1n Souther Darfur and 1n R1gl El Ful:l :lnd
Kadugli in Southern Kordo~An.

3) QUArantine preftlt~.!!.: Theee are lmllortsnt to isolate sick and sus­
pected ca8e8 with infectious digea8es.
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I.) .&.:!!.!:..!!'JE!L!!.!J!!!.I Cnttlo n,)r/lnd tickll lind tlck-bornll dinonr.1lA 110 I:hoy
mOV(l from ('no 10cIIUty to Ilnothor. lll.J1plnl( in lIcndcl(IOIl in 1111

Importllnt mOll811rn to control tlckn lind tlck-borno dlnoAnoo.

~) Q.~'!1l!l'!.'g..tLLn.!!..I!..r:.'!..!':2.r.!..'l!!.: DllI/olno:otlc lnborotory bl,UdJ.nl(I' nKlnt only
II t NYII 111, Klld 'II( tl., nnd KOIl tl •

(» 1'lIrnltnTfll Orolltnot naodo oro donkll, chlllrn, nnd fLUnl( cnblnetR.

Avnl1nhiltty of hOIlOOIl In rcmot" veterlnnry pontn 10 the dcterrnining
fnetor for tho ntllhllity nnd lIettlemont of veterinary pernonnol. It WIIO
obllorvod thlll voterlnnry otaff tend (0 ntoy in townn and lorl(e vlllnR'o whore
qavllrnmont or ron ted houoen lire IIvoiloble. '1'0 overcome the problem of hOlloinll
"hortllgen, vetorinllry authorltleB ndo,ted the poltcy of nroploytn/( oomi-techni­
cnl IItnff from nmong tho rellidentn of the nron.

TobIe 19 BhowB tho availnblo hounnn at variouo veterinary ponts. "oulleo
at provincial and dlntrlct officeR connlnt of two roomo or more in nddition to
o kitchen nnd Invotorlon. "ounall at locntlons of vetednnry cl1nicll conslBt of
a hut bllt It from locol motorlllin.

Tho veterlnory stnff conotnts of:

I) Qualified veterinarians with minimum qllal1flcntionn of a univerolty
degree In veterinary medicine or sciences. Some of the vetllrlnorlann
POIlO!l1l1l post Ilrllduate diplomas in an1mal health.

2) Veter1nary aosiotontn with a post-s!lcondory school diplome in veter­
inary med1cine. "owever, the majority of veterinary aseistm,to stort
as vet!lrinnry nurseR ond are trained on the job and attend C01rses at
Omdllrmon School. for Veterinary Training.

:I) Veterinory nurscs with no trnining whatsoever when they start. Some
of them m1ght have had a chance to at tend I.ourses in Omdurmlln School
of Veterinary Tra1ning.

4) Clerks lind nccountants.

5) Labourero inclUding messengcrs and guards.

Table 20 shows the distribution of veterinary staff at the posts located
in proximity of the project area. It indicates thst the steff number 10 491.
The professionslly troined peronnel (Qualified Veterinarian and Veterinary •
Aosistantll) represent 24.5 percent of the total work force. 'fhe total number
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TABI.& 19 •
OPFICE BUILDINO AND BTAPP 1I0USES

---- ..
Location Ottice Pharmllcy Btoro IIOU99

Number of Rooms

Hyala 6 3 3
Bursm 2 1 1 B
Id &1 Ghanam --
Ed Dao1n 2 1
Pardus 1
Abu Kadnka 1 1
BabanouB.J 3 1
Bab!Al\uusa Eant' 1 1-. Mu(.hcl 2 1
Abyei 1 1

cJ
lUg1 ~1 Ful/\ 3 2
r.rgawa 1 1
E1 Dr.hair 1 1
E1 Sunnut 1 1
Holr.·) 1 1
Kadugl1 4 2 2
DeIsm! 1 1
U!IIm Brimbi to 2 1
Abu Ksrshola 1 1

~
Abbas81ya 2 2
Tendelti 2
Abu Rukba 1
Gadid 1 1
Xoflti 4 3
Robak 2
Shawa!
El Kava 2
El Getina 2
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TABLlt, 20

- VETBlliHARY UTAPI'

Location Qualified Veter!.nary Veterinary Labourers
Veterinarians Asoistants Nursos

Nyala II 26 37 6ft
Buraa 3 3 6 14
ld El Ghanalll 3 " 9 16 IEd Daein 3 2 6 9 I
Pardua 1 2 ,
AbI.1 Y.arinka 2 1 3

-

Babanouaa 2 3 6 12
Babanousa Eaot 1 5 1 1-Huglad 2 3 10 !
Abye1 1 1 4 •
Rigl E1 Pula 2 7 10 10
Lagowa 1 2 5 f-

El Bahalr 1 1 -
El Sunllut 2 1 =-
Haao 1 1 ~

Kadugl1 5 6 20 32 r
Delaal 1 1
t1IIlI BrilDbl ta 2 4 !!IAbu Karshola 1 5
Abbasslya 2 4 !
Tendelti 2 4 7 -

Abu RJlkba 1 ••
Gadid 1 1 2
Kost! 16 2 15 10
Rebak 1 1 3 6
Shawal 1
El Kava 1
El Getlna 3 3

TOTAL 51 72 144 244

Percent of Total 10 14.5 29 45.5
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and proportl.on of quaUHed Htaff III1Kgent thnt tho otllff in adequate to corry
out the dutieo aooillned to it. lIowover, improper ditJtdbution of veterinary
ntnff sU"ge~t8 inndequacy. An nn oxamplo 53, 39, 36, and 33 percent of quali­
fied Yotorinorian, vetorinnry aon18tants, veterinary nurnes and labourors
l'e8pectively ore fOllnd in Nynln and Kooti. This improper distribution of the
Bvailsblo manpower i8 dlle mainly to the lock of neceonary oervicos, porticu·
lorly houninll, at re~otc veterinary poots.

Vehicle" providing veterinary serviceo at field level are u811ally located
lit pva, DVO and vetlldnory hoopHalo. Table 21 ahows the number, tYIHI, and
condition of vehiclell avatlable for ~xtenoion of veterinary oervices in the
pl'o,1ect orea" Pick-ups are u8ually uoed £()f dthin town tronoport while trucks
are uRed 00 mobile dioeaoe control unito and for diatribution of drugo and
veterl,nary oquipment to veterinary posts.

Tho number of tlucko ougReotn that 28 mobile dineane control units could
be mobilbwd and would be lid equate ::0 provide vaCCinations and dloease control
if fuel, oil, spare porto, lubricants, and maintenance are freely available.
It muat be emphasized that during the loot three yearo, fuel and maintenance
were the main constraints limiting the number and efficiency of veterinary
services. They are only made available when outbreaks of a aedoua disease
occur. The vaccination numbers reported earlier were achieved throuKh the aid
of other governmental and corporate unita such as the Weoterr, Savanna Develop­
ment Corporr,tlon. The lat ter came with trucks, fue 1, and cosh to aid veteri­
nary aervicea in Southern Darfur Province and ia atill doinR 00.

Drul(s and other essential veterinary equipment are provided to veterinary
po~ts by the pva who obtains them from the Deportment of Veterinary Supplies in
Khartoum. The lack of antibiotics, bacteriostatics, anthelmintics, acarcides,
end trypanocidal drugs was evidenced at all the veterinary posts which the
Mission vi91ted. This wsa mainly due to reduced funding to the Department of
Veterinary Supplies in the last few yeara. However, the private sector im­
ported enough drugs to compensate for the shortages reaulting from government
budget outbacka.

Private Rector veterinary pharmacies in the project area are located at
Nyala, Ed Daein, Kadugli and Kosti. These pharmacies sell all types of veteri­
nary drugs, but they are prohibited from distributing vaccineo. It ,must be
noted that all of them except Kadugli are far north of the proposed route as
they used to nerve the nomads during the wet seaoon as well as the NSR.

Serious ahortaye of bacterial and mycopl~ama disease vaccines is observed
at aU veterinary posts visited, al though Rinderpest vaccine waa very much
available.

Vaccines are produced and distributed by the Veterinary Research Adminis­
tration. None of the vaccines 1n common uoe in the country io imported. Table
22 allows the actual and targeted production of vaccines by the Veterinary Re­
search Administration. The table {ndicates that while actual Rinderpest vac­
cine production exceeded the target, actual production of bacterial vaccine did
reach 50 percent of the target. This is due to the lack of accessory equipment
such as fermentors in CBPP vaccine production.

I



TADill 21

VI.mICI.EB PROVIDING VETERINARY BlmVICI'.B

::

•

-I

Location

Nyala
Buralll
Id EI Ghanom
Ed Daeln
8abanousa
Rilll EI Fula
Kadugli
Umlll Brimhi ta
Abbaasiya
Tendelti
KOBti
Robak
EI Celina

TOTAL

Pick-up Truck Condition of vehicle
(6-6 tons)

3 6 Rood
1 2 good
1 2 Rood
1 1 Rood

:\ poor
1 ~ fair
2 3 Rood

1 fair
good

1 poor
2 5 p;ooj
1 fair
1 fair

13 28

I
l

"1

Al thoullh suf Hcient dosen of Rinderpest vaccine are produced, the main
problem is difficulty of continuous distribution to provinces and thereafter to
the re;lOte veterinary posts. Rinderpest vaccine must be kept frozen unttl
shortly \)0 (ore use. The lack of quick transport and cooling foci 11 ties aggra·
vates thr prohltrn.

The Vet~r1nary Research Administration has an ambitious plan to produce
Rinderpest vaccine at the veterinary research laboratorieo in Nyala and El
Olleid. This endeavour is aided by the British Overseas Developmellt As!;ency
(aDA).

Freezing and cooling equipment are cosential for maintenance of a continu­
ous supply of Rinderpest vaccine and for ice makinR. Table 23 shows the avail­
ability and distribution of freezing and coolinll equipment at veterinary posts
in the pro.iect area. Because of the lack of electric power, all refrigeratora
and freezers are kerosene fueled. The shortalles of kerosene and improper
maintenance resul ted in the reduction of capacity and 11 fe of some of this
equipment.

It must be noted that all refrigeration and freezing equipment is located
at the province and district veterinary offices. Veterinary assistants and
nursee must travel a distance to bring a vaccine in an area of inadequate roads
and transport vehicles. In many veterinary clinics, accessory coolinR
equipment such 8a ice boxes and thermos-flooks are lackinll.

~.
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TABLE 22

ACTUAL AND TARGETED VACCINES PRODUCTION

Vaccine Doses in Actual Production (000 dozens)
Bottle 1978/79 1979/80 1980/81 1981/82 1982/83 Target

inderpest 200 5794 5421 6129 6302 9287 8000

BPP 100 55 721 1374 382 191 4000

nthrax 125 1726 2920 1425 1305 872 2000

120 2193 2653 2113 1689 713 3000

120 324 995 830 972 227 1000

frican Horse Sickness 10 1.5 1.4 - 4.5 0.6

ew Castle 400 or 100 1675 2187 2271 1929 2186 3000

owl Pox 100 179 235 271 211 359 600

CBPP - Contagious bovine pleuropneumonia
HS - Haemorrhagic septicaemia
BQ - Black Quarter



TABLE 23

FReEZING AND COOLING EQUIPHP.NT

..

Location

Ny8la
Burall
Id 81 Ghanall
Ed Daeln
Pardu8
Abu llIrinkll
Babanousa
Babanousa East
Huglad
Abyel
Rigl El Pula
Lagllwa
81 Bahair
81 Sunnut
HollO
Kadugl1
0018111
IhuI Br1t.;~ita

Abu Karsh.:-la
AbbaOlliya
Tendelti
Abu Rukba
Gadld
Kosti
Rabak
Shawal
81 Kawa
81 Gatina

TOTAL

Refrigorator

4
1
1
1
1
1
3

3
1

4

4
1

26

Freezer

4
1
1
1

3

3

2

4

22

Ico Box

6
3
3
2
1
1
6

2
2
6

1
6

2

2

1
3
1

2

42

Thermoa
Fla8k

4
2
2
2
1
1
4

2
2

2

22

The number of refrigerators and freezers in the province and diBtrict
offices deterlll1ne the number and efficiency of mobile diseade control units.
For exallple. in Buram the number of trucks available fo,- mobile disease control
units is two but only one refrigerator iv available.

The Hisdon observed that the following basic facilities are seriously
lacklng at all veterinary posts:
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Diagnostic oquipment lncll/ding mtcrO!lCOpOB, otothoocope gloDBware
(~lidoo, toot tllboo), and ntoln chemlcaln;

2) Treatment oqlllpmollt includlng vetorlnary ki tn, ntedlizero, greoo
oydngco, greoa neodleo, nnd nnimnl handling equipment (vntClrinllry
kits);

3) Surgery and ebotetrica equipment lneluding nurgical and obotetrlc
ware, nnelthetico, 8ut~ring materiala, cotton, ond linen cloth
(ourgical kito);

4) DruRo including nntibiatico, bncterieotatics, anthelmintico, ncari­
cideo, nnalgeotlco and trypanocidal drugn;

5) Vacc1neo including the,se for bactor1ll1 and viral dioeaoeo. Supplieo
of Rinderpeot vaccine~ are dependent on availabllity of refrigerntoro
or freezer,. ~

6) Office equipment includtng deoks, chairn, and file cabineta.

Tobie 2/. ahows essential facllitieo available for moblle dioeaoe control
units on a dtotrlct basis. f,hortage and impropcr dlstrlbution of facltitieo
reduced the number of posaiblu moblle diaeaoe control units from 27 to 21.

TABLI~ 2.\

ESSENTIAL FACILITIES FOR MOBILE DISEASE CONTROL UNITS

Diatrict/Location

Nyala
Buram
Id El Ghanam
Ed Daein
Babanousa
Rigl El Fula
Kadugli
Umm Brimbi ta
Abbaaalya
Tendeltt
Kosti
Rabak
EI Getina

TOTAL

Truck

6
2
2
I
3
3
3
1

1
5

27

Refrigerator Number of Mobile
Unito possible

4 4 .:'1
1 1
1 1
3 I
3 3
4 3
4 3
1 I
1 0
1 I
3 3
1 0
1 0

•
28 21
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The Hiuion ohaorvcd tho ooriouo lock of campI. nl{ equ ipmO!It: (t ont.o, hodA,
etc.) tor mobile diseaoe cO/ltrol untto. Province Mid dietrlct veterinary
ofUcero complainod about the ohortago of fundlJ allOigned for oaymant of travol.
lIl10wllnces of the staff. They indicated that the shortago of funda uflually
feaults in cancellation of the mobile dhellso control unita proRromme at criti­
cal stllRea. To Bpeed up the vllcc1natl.on proceQO, they olll'lKent that mobile
dis Base control untts be provided with mobile cruohcB.

U~{lizstion of Incr~asnd Funding for Veterinary Snrvice~

Increaoed funding for veterinary nervicno in the project area ohould bn
utilized to achievo two main objectivesl

• 1) To ensure the health, ",o11-boinl'l. and II" ,dneeo of trado cattle
trekked on the propound route;

2) To prevent or at leaot reduce the serioullneao of spread of diseases
llnd the hazardu of parasites and inocctu ca'cried by trade cattle as
they move from one environm~nt to anothcr.

These objectives involve the Application of strict diseasD, parosite, and
inllect control L'.nd could be achieved by the impl(!mentation of the followinp,
pruJ:rammes.

Zstabliahment And Rehabilitation Of Veterinary Poats

This programme proposes tha establ1shment of new veterinary posts (Figure
8). It oleo suggests t'econstruction and t'ehabilitation of some of the eKisting
veterinary poots alonR the proposed route. In addition to their main function
of extending veterl.nary oet'vices, some of these posts would act as supply and
administrative centres for veterinary services alon~ the route. Veterinary
poats would be placed at:

1) Locations where larRe numbers of livestock eKist;

2) Locations where feeder routes join the main route:

3) Locations where r.elatively lar~e livestock mot'kets eKist:

4) Locations near provincial borders:

5) At t.he start nnd end of the main and feeder routes.

The mBin feature of the proRramme is construction of offices and staff
accommodations.

Infectious Diseaae Control Programme

Infectious diaeases are controlled by vaccination of trade cattle and all
types of sedentary and nomadic livestock in the project area. Efforts muet be
made to vaccinate all trarle cattle at the point of ori~in of their trip which
is u8ually the market place. Sedentary l1vi:stock must be vaccinated at their
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premheo or at the nearost wllter point. Nomlldic cllttle IIrl1 to be I.ntorcepted
before crosetng the proposed route ot the proper water pointn.

Cattle must be vllccinllted aBl/inst Rinderpest, Contagious bovine pleuro­
pneumonia (CBPP) and Black quarter (BQ). Cattle, Ilheep, and gootf! munt ho
vllcc1natlild IIgninllt Anthrax lind lIaemorrhllgic sept,icaem1a (liS).

The mllin featureD of the prop;ramme lire provioion of '!accines, moblle
dhellse control uni to, vllccine otoroge, ond animal hlll1dltng facili ties.

Tick Control Progroome

Thia programme 10 deoigned to reduce the tranofer of ticks from heavlly
infested orcas to relntively tick-free environments. The progrsmme should be
directed toward trode cottle in the l!Brly stages but should gradually include
sedentary lind nomadic livestock. The programme shou'.ld be closely related to
the proposed water supply programme lIince a(:aricides, dips, ond hand sprayerD
will not operate in the absence of water. -

The moin features of the programme are the construction of dipn lind dip
monitoring facilities and proviD!on of hand DpraYers and ocaricides.

Trypanosomiasis Control Programme

This prop;ramme ill designed to control the aprelld of thia diseaae to envi­
ronments relatively free of it and to minimize loa Ilea incurred amonR trade,
lIedentory, and nomadic livestock in the pr01ect IIrell. It ia proposed that
these ob.1ectivea could be achieved by d!'!struction of the natural habitat of the
d10eaae t ranllmitti ng iusec t (tae tae as well as ot hera) in con,1unc tion with
provision of curative and prophylactic druga. The curative and prophylactic
drugs should be a,1miniatered at the beginning of the northward and southward
migrllUon of livetock. The lDlJin featuren of the programme are the provision of
buah clearing toola and trypanocidal dru~a.

Disease Trelltment Programme

Treatment of trade cottle and aedentary 'and nomadic liveatock forms unim­
munizable disellaea. These disease a include tick-borne dl.geases, enteric and
blood pllraaitea, noninfectious diaeases and diacrders cc'mmon among trekked
livestock. The main felltures of this programme lire provlo;lon of antibiotics,
bscteriostatics, and anthelmintic drugs as well aa surRlnl equipl'lent and in­
plltient premises.

Programme Justification

Diseases have plagued the livestock population for many years. Without an
effective control programme, Sudan's livestock industry will not develop. The
disseminlltion of pathogenic microorganisms by trekked cattle hss alwaya been a
problem to veterinary authorities. Infectious and parasitic diseases cause
considerable loas in numbers and productivity. It was estimat,~d that 40 per­
cent of the abortions and post weaning mortalities among calves 10 csuaed by
the infectious d18eases :nentioned earlier. The diseases alllo have adverse
effects on conception, calving rates, weaning weights, and body condition.
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If tho prOflrnml1llln lind monouroo Jlropollod for IIllIollno control IIro {mple"
mantod, tho followinK productIon Klllnn, ontimnted COMorvntlve],y, lily be
IIchillvodl

Cnlvtnu rato wIll he Improved by

ClIlf mortn1.lty w.lll bo roducllrl by

Mult mortllllty will bll roduco,1 by

Trokkod cnttle "",rtnllty will bo
reduced by

WeiRht lonsee wil be snved by

In monetnry termn, Knins nro entimntarl to be:

Cnlving rato impro\,oment

Cnlf mortolLty snvlnR"

Mul t mortnlL ty snvinfln

WelS!ht loooes Ilnviny,s

11%

3%

2%

lOX

[H I ,ORO ,000

21(1,000

1,080,000

Dill ,000

i:'!1"2 , 377 ,000

The consequential gain of an estimated [9 2,377,000 per year i" an nmple justi­
fication for the utll1?atlon of lncrenued fund inS! for the proy,rnmme" proflled
below.

A. Programme Title

Establishment and Rehabilitation of Veterinary Posts.

Programme Objectives

I) construction of offices and rtaff accommodations where they were
originally lacking on the propused dry aeaaon atock route. Veteri­
nary posta are to be established at Lake Kundi, EI Kubu, Nama, Kerma:
and Jebel Awlia.

2) construction of additions I officea and/or staff accommodations at
existing veterinary posts. Additional offices and/or staff
accommodation buildings are requred at EI Ll1gawa, KadugU, Delami,
Abu Karshola, Abbassiya, Kosti, and EI Kawa.

3) maintenance of existing offices and staff accommodation buildings at
Delami, Kadugli, Abu Karsholo, Abbassiya, and Kosti.
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Prosr."11\11 l.ocllt f"" I (11011 FI ~u ro II).

I'rogrll.tIe ()omponnllt.1I1 (llee Tllblo 25).

ProgrllllllUl Cost

1) Construction of 3 four-room offl~" huUdlnKo \'20,00ll

2) COllotructLon of J throo-room offl~~ bulld!nRII 90,000

3) Construction of 5 t.wo- room of fico bUild i.llall 1(,0,000

4) Construction of 15 thr~c-r~om hounOh ,,SO ,000

5) Conntructlon of 27 two-room h01l8~1I 5',0,000

6) Conotruction of 58 ono room hounoo 5110,000

7) Hlllntononco for oxlotlnpt buUd!nRll 70,000

TOTAL \ ,950,000

TADLF. 7)

OISTRIRUTION OF COHPONElrS TO ESTADLISII AND
REIIABI LlTATE VE'! ~ 11.1 NA RY POSTS

Location Offico (Room Nllmbe r)

" 3 2

Staff Accommodation
(houoo room number)
32\

Lake l<undl
HI Kubu
EI Helram
NlIIl1ll
El Lagawa
Kadufll1
Oela.l
Abu Karahola
Abbaos1ya
KeMlllI
KOlItl
Kava
Jebel Awl1a

TOTAL 3 3 5

2

2
\
2

2
2
2

15

3 6
\ 3
\ 6
3 6
\ 3
3 6
1 3
1 3
3 6
3 6
J 6
1 2
2 4

27 58



InCoctlo"" ptnonnu Contr~1

I ) control of (
nron. 'rhflno ' .. ,
Thill tn nchlllvo" I., .I'

of nodontnrv All aomncllr;

.".', I,' 1111,.' ,') ", (.l: ,1;' III the nroloct
i' ··llul''', .. '., 'Hi." /.r' Ilt.IIK nn,l cnpp.

,nllttnn of trnl!f, cntt!" lind nIl othnr tvnon
llvllntock tn tho nrolnct oron;

• ;1) W-ll1ltor 1I111mni movnm"nt 'Ind 111noU!\o Inc1rlenr:n In tho nrolllct orcn:

3i onforco n'/(ullltlonn of onlmol movement In lind out of tho nrolnct nren
nnd lAAue hoolth cortlflcotl!A whon roqllirod.

Pre.loct lI,fon.

!:rMJrnmmc Comnonentfl

I) ProvlAlon of vncclncn:

2) Provlalon of trnnnport nnd mobIlo dincUBI! c:ontrol IInlta:

3) Anlmn! handlln/( focl1ltlca;

4) Camnin/l cquipment and materlnlA;

5) Vaccine otoraRe facllitlcA.

The dlAtrlbution of prollrnmme componentr, In the pl"olect aren Is AhOlm In
Table 26.

ProgrAmme Cos t

I ) F.W.n. vllhicleo £s 325,noo

2) 16 trucke (Mohlle diaeaee control units) 64,000

3) Purchnee of vaccinee 300,000

4) 28 twelve cubic fect rc frlRcrators 42,000

5) 15 eeven cubic feet deep freezere 22,500
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TABLE 26

DIST!UBUTION OF THE COHPONEloii'S OF THE L',TECTIOCS DISEASE CONnOL Pll~'o('l!!:

Location Transport (a) Vaccine Storage Animal Herding Ca2:ping~
Facilities (c) Facilities

F.W.D. Mobile -Refrig- Deep Ice
Disease erator Free%e Ben Crush Tents 3eds ~
Control

Units (b)

IOOi 2 3 4 2 10 2 15 25 ~O

1 1 5 1 - - 2
'am 2 3 4 2 10 2 15 23 10

1 i 5 1 - - Z
1 1 1 1 5 1 8 12 5
2 3 4 1 10 2 15 25 10 ...

=:I

1 1 2 1 5 1 8 12 5 '". ola - - 1 1 5 1 - - 2
1 2 3 1 8 2 10 16 8
1 2 3 1 10 2 10 16 8
1 1 2 1 10 2 10 25 10

1 1 3 - - - 2
1 Awl1a 2 - 1 1 5 2

TOTAL 13 16 28 IS 91 19 91 15-0 72

nsport vehicles rquired by this program:Je also cater for other pro~seC prograsaes.
He Disease Control Unit 1s a 7 ton truck provided with vaccine storage facilities and ~i::g e:;:ci?"",-'-.
rigerators and deep freezers ope.ating on kerosine.

II".' ..
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6~ ')1 lCII bOMII

7) mAtorttll.1I lind flonltruction of 19 crullhllA

A) PUfchll!l1l or 91 tllntn

9) purchllill of 156 bad.

10 ) pUfch/ltllo of 72 l.IlIllPA

TOTAl.

IA ,200

113,000

6,170

7,020

---~
£!l U!22.t S30

.,

C. Progrllllmt'l Title

Tick Control

Program~ Ob1ecttves

1) f.:ontrol spread of tickn from hellvily infeotl'd arOlln to Ilrellll relll­
tively tick freo;

2) control tick-borne dineaneo;

Programme toclltion

Pro.lo c t a roa

Programme Componentlll

1) construction of dips;

2) pruvision of hand sprayers;

3) provillion of acaricidell;

4) provision of dip strength munitorinR laboratories.·

• The requirements and distribution of dips snd dip strength monitorin~ labor­
atories are shown in Table 27. The equipment and material requirements for a
dip strenRth monitoring laboratory are ohown on Table 28. The dip strength
monitoring laboratories could also a~t 6J disease diagnostiz laboratories.
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1) COlt of materiliu and cO"Dtructlon of 26 dlpo

..'

--i
-I

2)

3)

COlt of elt.blt"hln~ 4 dip .tre"~th monlturtn~

laboratorleo

COlt or purchaoe of acarlcldeB (rovolvlnK)

cOllt of purchOlll! of hund Bprayl'lrB (rovolvln~)

TarAL

tfl 520,000

11.0,000

~

200,000 ~

>__2_5,000

£.8 Rfl5,OOO

= D. Programme Tl tIe

Trypan080mla81o Control

Programme Objective

Control of TrypanooomlaBi8 di8ease

Programme I.ocation

Southerly porto of th~ pro1ect area

Programme Component8

1) prov1Bion of curative lind oroohylactlc dru~8:

2) proviaion of buah cleartn~ to018;

3) provi8ion of oeaoonal caoual labour to clear bruah.
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I>IlITRIBUTION 011 DIPS AND DIP-S'fRgNGTII MONITORING LADORATORIlllI

;,

4

Dip ntrength lIlonHoring laboratoryLocotlon Dlp(o)1

Lake Kuodl 3
El Kubu 2
£1 Metrall 2
Nalla 2
E1 l.agswtI 2
Kadug11 3
Dahill 2
Abu Karahola
Abbuaiya 3
Korlll4l 3
KOBti 3
Kawa
Jobel Aw11s 3

TOTAL 26

opecifictiono for dip conotruction are:

Dreodth ot top
Breadth at bottom
Depth
Length at top
Length of well
Entrance olope
Exit Blope
Depth of dip frolll bottom

ft. in.
5 2
3 3
7 6

50 0
30 0
6 6

13 0
5 6
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HATKRIAL8 AND EQUIPH~NT ~EQUIReHp.NT AND
C08T POR A DIP-STUNGTII HONITORING LARORATORY

It.elD

Laboratory buildin~ (one room)
2 incubstol'll
Kicros<:ope
Diolection microscope
GlIlllwore
Chemicals
Druga for in Vitro atudy

TOTAL

Programme Cost

Coot (f.S)

14,000
2,000
2,000
3,000
7,000
6,000
1,000

35,000

1) cost of curative and prophylactic dr\l~8 (revolvinR) £5 250,000

~) cost of buah clearing tools 20,000

3) coat of caaual labour per year 50,000

TOTAL

E. Programme Title

Disease Treatment

Programme Ob1ective

E5 320,000

Treatment of trekked, sedentary, and nomadic livestock diseases.

Programme Location

Pro.1ect area
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Programma ComponentB

1) druM8, including antibiotic9 Bod 8ntheiminticB, etc.;

2) veterinary kite and toola including Ototh08COP08, noedlee, etc.;

3) eurRicBl kits and oquipment;

4) office equipment and furniture.

Progralllle Cost

1) celllt of drugs (revolving) ES 250,0,00

2) cost of veterinary kits 60,000

3) cost of surllical kits 100,000

4) office furniture and equipment 50,000

TOTAt. ES 460,000

Personnel for all programs

Table 29 ahows the requirements and distribution of the personnel required
to implement the proposed programmes.
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TABLE 29

REQUIREMENTS AND DISTRIBUTION OF VETERINARY SERVICES pmONNEL

I II

Location Veterinarian Veterinary Veterinary Cler~ Labour
Assistant Nurse

.e Kundi 2 6 15 2 9
Kuku - 1 3 - 3
Meiram 2 6 15 2 9

1 3 - 3
Lagawa 1 2 6 1 2

dugli 2 6 15 2 9
lam! - 1 3 - 3
u Karshola - 1 3 - 3
bassiya 1 5 9 2 6
rmal 2 6 9 2 6
stl 2 3 E 2 6
wa - 1 2 - 2
bel Awlia 2 4 6 2 4

TOTAL 13 43 95 15 65

Personnel listed include staff required for Mobile Disease Control Units.
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CIIAPTEIt IV

WATER BUPPI.Y

Water Reoourcen

Several A1tructllral boninn in the Baoement Complex and Nubian Bandotone
Formation of Sudan were formed during the mid and late Tllrtiary tectonic move­
monts in East Africa. The bopt known examples along the Southern Stock Route
ore the Boggara and Bora baoins. These bosins underlie about 70% of the route
length (Figure 9). Tho structural basins formed were filled during Pliocene
and early Plelotocene tim'! with fluvial and lacuatrine deposits that now
comprloe what is known as Umm Ruwabo Formlltion.

Cambrian to pt~-Cambrian Basement Complex rocks appear on tho surface 00

Inselbergs forming the Nuba Mountains and they underlie about 30% of the route.
The Basement Complex is impermeable and the port that lies along the Southern
Stock Route io covered by cloys that have low permeability.

Water availability along the proposed route depends on the geologic 'lO

well au on hydrologic conditiono. Unlike in the cllse along the Northern Route,
water can be made available along all sections of the SSR. The main water
resourcea that can be utilized comprise the groun~ water and surface water from
both perennial streams (White Nile) and seasonal Eltreams and khors.

Along the SSR, ground water occurs both in dElep sedimentary basins as well
as in shallow aquifers along the seasonal streams. There are several sources.
The Baggaro Basin i'l a ma.10r source of ground watl~r in Southern Darfur and tha
western part of Southern Kordofan. Within the basin there is one major
aquifer, the Nubian-Umm Ruwaba. Since the aquifer underlies the territory
currently popull'''ed by the Baggara peoples, and since boreholes supply these
people, the term Bsggara Aquifer Complex, has been denoted. This basin covers
an estimated area of 65,000 sq. km.

Ground water occurs in a variety of sediments varying from coarse and well
sorted Nubian to very fine and ill Borted Umm Ruwabn sediments, sometimes under
moderately confining conditions. Depth of water varies from over 100 metres in
the northern 't" less than 30 metres in the southern ports. However, there is a
considerable overlap between the hydrsulic properties of the two formations.
Moreover, in general the two appear to form hydrsulically s multi-layer aquifer
system. The deepest part of the trough io believed to be at lesst 3.9 km.
(Hunting Technical Services, 1973). New information obtained by Chevron Oil
Company of Sudan proves the presence of fr~sh water down to a depth of 3 km.
The water table assumes a trough shape with the iQlajor ground water flow
tions south and southeast. The mult i-layer aquifer s)'stem has transmissivity
values ranging from 6.5 to 1,200 m2/day with an average of about 500 m2/day.
Inf11 tration from wadi beds and inflow from outside th., basin account for the
bulk of the recharge to the aquifer and these are estia~ted to be in the order
of 22 millf.on cubic metres per year while the totsl lIquifer storage to the
depth of 500 metres is estimated to bl! 1,300 X 10 m3 (Hunting Technical
Service, 1977).
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Ground wator oalinity within the basin rongoll from 200 to 600 porto per
million (ppm) and the "round wlltoe 111 almoot un:1voroally suitable for human ,snd
livestock consumption. Borehole yiold vorieo from 5 mJ to 100 m3/hour and tho
average is about 20 m3/hour. Thus.boreholo yield is reliable throughout tho
year, even dud ng droughts. Ilosuming that machonlco 1 mll1ntenance and fUlIl
oupply are secllred. The prosont extractIon ratnn aro still for below tllo
ma"imum potential yield and ovor-productioll 111 not foronoon in tho nOllr
future.

The Born Basin iA fillod by the Umm Ruwaba Formation and covero tho area
from north of the Nuba Mountoino to the Bouthern periphery of Khartoum. It
consists of sub-bosino extending al.most north-south and 10 considorod th'l
second most 1~portant aquifer. after the Nubian Sandstone In Sudan.

Ground wator occurs in this lenticular bod of mostly fino Rando. Thone
lenticular beds thin out in I.l short diBtance and the difforent water boarin,J
horizons are hydraulically connected. The dopth to tho top of the aquifel:
rangts from ~O to 200 motr~D.

Duo to the prosonce of clay lonoos. ground wotor occurs locally under
moderate pressure. but tho Rhope of the water tob'~ indicateo a regional water
table condi tion (Figure 9). The regional grouad water flow direc tion run~

ooutheast from Bora and then turns north. pasoing west of the White Nile.
Aquifer transmissivity values range from 6.7 to 293 m2/day with an average
value of 80 m2/doy and the storage coefficient is generally around 1%.

No assessment of the water resources of the whole basin has been modo. but
from the saturated thicknesses (1000 metres) and the fact that no fluctuation
in the water table has been noticed over long periods, has been noticed. the
total atorage and annual recharge to the basin are believed to be immense.
Salinity over the basin ranges from 600 to almost 6.000 ppm. Saline zones were
believed to be partly due to the presence of low permeable and thick clay
acc\llluilltions with evaporation deposi ts. antI partly due to the long distance
that ground water travels from areas of recharge.

Ground water from the Bara Basin can be considered fit for livestock. but
the presence of high salinity accompanied with high concentrations of chlorides
and sulphates renders the waters from a few areas unff t for human UAe.
Moreover. the corrosiveness of the ground water from the saline zones has
adverse effects on the metal of the pumps. pipe connections. and the
storagetanks. Bore hole yield is variable but the minimum of 5 m3/hour can be
secured.

Shallow aquifers are another important source of ground Kater. Apart from
the main sedimentary basins of the Baggara and Bora. ground water along the SSR
occurs in several minor, local ground water bodies. Shallow wells exploit
ground water from thin alluvial aquifers in the regaba areas around Bahr el
Arab as well as along the major water courses of the seasonal streams of Wadi
Ibra. Khadari. Ghalls, and Shalengo (all of which lie over the Baggara Basin).
Wadi el Batha. Delami. Kadug1i. Abbassiya and along the Abu Habil system that
radiatea from the NIl ba Mountaina. In topographic terms. low perched water
bodies are tapped above the general zone of saturation in superficial sands 8S

in Kermal. Gaddid. etc. in the White Nile Province. It is characteristic of

I
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tha oadimClntary basin that occa81onol, inolBtod watar-bllorin" Bub-b..ino ora
located along thn edKfls of tho baDin on in tho cano Ill: IMbbat Oboid in nouth­
Wlatern Kordofon.

Ground wotor aho occuro in 8000llOnt COIIII,lox rocko whoro the forution 11
highly w.athorad ond frocturad, occupyinK topographic lowo, and where the
oourco of rochorgo is noor. Thaaa conditiono provoil in lIIony locolitieo In tho
Nubs HountaJ.no where rainfll1l irJ hIgh. Theno aqutfen ara replenllhed
onnually, either by roinf.ll infiltration or by inf.iltrotion frolll surface flowa
during the rAiny .ouon. Duting the dry ooaoon, tho watar leve~ in eollO
localities drops ond welln becolllO dry, olthouKh in tho ujority of cases, veUs
suotoln tholr yIeld throughout the dry BOOOon.

Thore io oho a waolth of eurface WOt.I" j ,,,:luding natural open .urfoell
bodies euch an percnnf.8l and ae8sonol water couroco, run off into ..n-ado
dcprcsoiono (h!!!r!), and shallow wclls.

Along the White Nilc from Ko3ti to Omdur~on, water availability la secured
as long ao tho paths (munhraas) are arranged. At present, the White NUe
Agricultural Schellle blockn moot of the aroa and conflicts betweon tho echelle
owners and the trekkers sro expected unloos spccial arrangcments are ..de.

There or,! a numbor of ooasonal stroamo, oopeclnUy In tho vcst and central
part of the foute. SOlDO of these streama have beon gougod and the annual
d1ncharges of theso khan aro given in Tablo 30. D1ncharges of these khan
(1974 million m3) are utilized by the National Adminiatration for Water through
construction of haHrs lind slDall dams of 6 million m3 gross capacity. This
lDOans thAt only~of thc water availablo in khan 10 utilized at the
present.

The surface runoff 10 governed by rainfall type, size, and soils of the
catchlllent area; and slope. Rainfall 1B directly or indirectly the source of
useful water, while evaporation 10 tho ma.1or factor contributing to water
losses from surface water reservoirs. Figure 10 shows the dintribution of
rainfall and evaporation over the country.

Along the proposed SSR frolll Nyala to Tendelti, the mean annual rainfall
ranges from more thon 600 mm at Nyala to about 400 111m at Tendelti. The
isohyets show low rainfall along the White Nile axis and high rainfall in the
southwestern part of the country. The evaporation pattern 10 simUar to that
of the raInfall but the gradient is reversed. The lIIOan annual evaporation
ranges frolll about 2,000 mm at Nyala to 2,600 mm at Kostl. This lIIeans that the
route lies in a zone of water deficit and that tho doficit increasea as one
goes north.
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OlflClIARClIW 0[' MAIN OAUml,O-KIlOllR
f10UTIIII,RN KOROO[IAN AND f101JTnrmN IlARI'IJR I'ROVINr.rl,f1

-----_._---------_._----_._-
St.rORm GnuRod AVerll/olo Annull1 Provinco

Station OilJchllr/(o m:1

----- ._---_._-
1. WIIII1 1\1 Go1111 1\1 No/(ollt 1,1, ,270,7/,1 fI.K.

2. Wadi Bh41nnMo Abu TI,[ T.1 krv 103,395,10(, B.le

3. Kllor 11,1 80rtlab [I,[ nordnb 50,097,002 S.K.

4. Khor IJmborembitn Umberombitll 89,1(,9 ,020 S.K.

5. Khor Abu IIAbil Abu l!11btl 100,000,000 S. K.

6. nahr c1 Arnb lIigei ra t 607,222,167 S.D.

7. Wadi Ab Likoil1k Ab Likoil1k 97,652,519 B.D.

8. Wadi Knyn teld 1\1 Ghnnnm 1,5,182,982 B. o.

9. Wadi Ibrn Naahol1a 298,1,60,0116 B.D.

10. Wadi lIu1bul 'fimbuako 55,8 /,4,662 S.D.

11. Wadi &1 Hamrn E1 Hllmra 261,843,993 S.D.

l,753,588,I,S8
• 1,754 million m3

Source: National Authority for Water

Average rainfall and evaporation covering the neriod 1941-1970 for two
repreaentative towns (Koati and Kadugli) lire Riven in Table 31.



',.
);
«
.i."

SEN.~~:\"•,.' I

-)'

(?,

/.

~
-:,.

-;,...

I

...
~.

~
';

i>i

1---- ·
I

:+
.:: J

"

,

, ,

,
'" , /

••~OBE'O

" .
.........

'!e

"-//7j:'r~.\" ~ " " --1- 'l !/
.(7./r0 /

.. \.r:'-J// r ......... '".1'.1) ~/J i,

/ ( I / I .....::'-.< \ t.LOGl\. , I' ......KAOUG;' ... \ I
'\ \ 1'.......'KEIL""\; \ V
~VJ<E ~ \.1 TALODl1 r r .

)!J j. /\

j / ILAKEABYAO / \

I l.,. -, " I"
' •..( - " 'E!.UR'. • , /)
1 ,"-' " , " ::.-/ -', '~. .....::.~._-_._.

'.

~ .'. i
TO!"GA ., - , , i

. '$I'''' _ __
- i1'~ --

, .':~:-'':::;:<;:::'

-.J-----

-, :-til::

,--

'"

·e!NAHUO

SURFACE WATER RESOURCES

,
'"" I

,;

~.
f'
~
~\

,,,,

~,

'"a..mAA'"
l' -

S4H;El.-_~;';;-l~ -'
.'

- - - -.'-

,
/

I,

i
~---

,...

~....
"',

~

, ,

"'"

, ,
"

",
-.r-

\
"-

''-.
> \

'-.....---..... ----,,'
----- t

I

~

SCALE 1:1.lXXl.0IXl
=f ~~ : •• _'. 'E_ :-

h."'r.IoL\

'- -""""-------
~ \

. ~ -' ...
_.~~t<aO~~

.~ .... - -~ -<-~~<:::,:

----..
~-- \ ..............

/" -..,./
.../

~

--- --,

..

\

~;~, ,..-:: 2~~- ::..:; '.

-~ ANNlIAL RAlNFAU. IN mm ~
--- A\IERAGE ANNUAL EVA.FQRATlON IN min CI)
- BAH!;
-~KHOR

RAlLYAY
-- PROViNCE SOUNQARY

• TOWN
VIUAGE

-,

-.

~~

..."

.r

I



TADLK 31

AVV,AAGP. ANNUAl. RAltJI'ALI. ANI> RVAPORATION
KADUOI.1 AND KORT! TOONIJ (191,1-1970)

Honth Kadugli Ko/ltl
Ralnfllll Evap. Rainfall Evop.
lDlIl/month Dl1II/mont.h 1lI.4/llIouth IIm/Blonth

...._-------
.)

Jon. 0 178 0 151

Pob. 0 212 0 185

Harch 2 224 1 203

~
April 14 227 2 209

Hay 88 224 16 209

Juno 104 197 39 197

July 139 166 III 178

August 172 163 142 160

Sept. 139 172 63 166

Oct. 278 185 21 175

Nov. 2 185 1 169

Dec. 0 172 0 147

Tot III 731 2305 376 2151

c: Source: DepartllOnt of Meteorology

Flow records of the seasonal streams in the area had been utilized by the
Savannah Project Phaae II for the analyaia of run-off for catchments of various
types of salls. The studies here revealed that the run-off co~fficient in the
heavY clay soil plains is as high as 7.5% whereas in the clay and loam plains,
the run-off coef ficient is about 3.8%. For sandy salls, the run-off eoeffi­
ciency is aa low as 1.7%.
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ThI! ClAtchllMnt uu ullulnd to oontrllllltll to till! flow tlllllt. tt 1.1,. " .IJ.~.t!'.
of • OAf till In clllpa~lty 1. OO.~ltA~ 1111I rolloWlII1

Q .. C,t,A•

wheflll Q .. Tol:,,1 olllp/lol.t.y uqIlLJ'l!.1 to Btl A ~L!.!. 1111.1 1.11 ullUAlly 1:1I\I'.lIn ;.
t.o h,~ 1111 1.3 or till! .'.'.!'_U!_ CIlPIICtty.

C .. Run-off collftlcllllll:.

I TotAl ullltlllU

II M CII tehll..n t. II CllA.

'roil thutl dlltll thu clltchllll!nt Itrnll wIth 1111 IIVOUI«(lI ,nllulIl rll1ntll11 at '.00
_ or VUlOUD 1I0ll eyp.,11 IIn.1 otofloll rll'lulrod to flU II h!.'l.Lt or 320,000 m'
cllpaclty II AhoWII In Ttlble 32.

TIIBt.I~ 12

CATCIIMP.NT RUN-Oil!'

i
Type of eatchllOl\t

\101111

1. Sandy So11s

2. Clay and Loa.

~. llea1 y Clay SoHs

'I. JebGl Catchment
(Steep olopes)

Existing Water ServiceD

Run-off
Coefflclllnt

0.017

0.038

0.075

0.11

.;" tcl\llon t Arell
In K112

4.40

1.70

0.85

0.59

l'irtually all the ground water exploited frOID the Baggl1r1.1 and Bara
basins is used for human ellt', livestock consulDption, while the ground water frOID
the shal10v alluvial aquifera is uned lDatnly for 9mal1-9ca1e irrigation,
especially in the Nuba Mountain,. Within the tvo deep sedilllentary bastns,
water is supplied froll waterysrds in which one, tvo, or occs,;1ona11y IDOre
borehole9 are equipped with reciprocating pUmp9 (Edeco or Schoeller) powered by
diesel engines (5-8 B.H.P. Lister or Torpedo) supplying water via a 50 m3
stonge tsnk to s nUlDber of taps and water troughs. Larger settlementll often
have several wateryards. (Figure 11)
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Alt.hoUl(h IInrllholll 1'11'111 cnll vnry 'roil 'j 1.0 'tn m'l/hollf, 1II0llt rectllfocnllnK
!lUmplI ylftld I, to (, m IhoUf (Aollnnrllx 1). Tho prlulll'l"lolI from n wlltnrYllnl
vllrh .. I(rflllUy Ilc/:ordlnl( to lIo"noll. HnllY wntllrYllrdn IIro vi rtllll I. ty IInllllnd III
thfl wet '''''"11011, nlnco pllooln clln (,lItlll.1I frill! wlltor from nntllrlll IIoo]n, wld!.n,
or wildt-!. Ilnurn 'If wntnrynrd OllIHIltl.OII vllry from oAfhnpII 'I hOllrn/d.IY In wlntnr
(Ohltn) to 12 to 2', hourn I.n thl! IntI! nllmmllr (filii f). Tho IIrodllctlon for II
tYlllc.. 1 wlltnrynrd III oroblllJlv conllltlllrllhly morn or -fa-An thllll thIn.

Tn ndMtlon, IlNT.C:!~JI hlld ,lrUI",1 mort) thnn 200 IIl1cc"nnflll nmnll dtnlllfltnr
wnll11 111101'11011 wIth hllnd pllmpll to onllllrn nllfn wntor for humnll COnlllJllptloll In
Ilcl~nrdllncC! with the wlltor docndn tllrKotn. 'nwno wolin IIro mnlnly concnnlrnlQd
In tIn N,~hn HOllntlllnn. 8urfllcn wnttlr In rnp,lonn of low IIvnllllhll1ty of Rrollnd
wlIlor iu 1,01loetlJ(I In mllchnlll.cnlly l!xcnvnlor! pOlldn (hnflr,,). Tho ndntlnp,
!'..n.!.l!:!.!. ~lonK t hn prollollor! routl! IIrll llntod In Tnhln '11 nn"";\illlOwn In FtRllro 11.

Thp. fl.llld IIl1rVIlY rovn,,]arl thnt: 110% of tIm nxl.ntlnF( hnflr" hllvn 10llt nhout
1,0% of tholr holdlnR cllpncltlnn dlle mnlnly to nllt:lnR:--Con'ltlqunntly 65% of
thfllln hnfl.rn bnr-omn (\ry beforn thfl nnxt rnlny !lnaoon. TIln nil tlnR prohleDl In
p,rontor-t:rl""!'..nflr'!. fod hy local cnlchmolltn. n.R • .1!!!'..£.!. cntchlDllnt", duo to
oronlon of hill IIlopoo.

HllIloufen to mlnlmlr.a loonen ,Iun to IIUllnp, wero found Imprnctlcnl lind
expnn"lvo. Tho IlNICIIP AUIIPporta:! prVKramDln to rohnhll1 to to ex IntlnR hn f1 rn In
SOllth Kordofnn hnn conoldp.red pllrchanlnp, wet denlltln/l I'lqulplIMlnt thou/lh It 10
found to be axpenRlvo ond rothor compllcntod.

Tho only practl col 00 lut Ion for 011 t removal In dry dnnll tin/l. Thin
requlroll provlolon of twin hllrtrn at each nite to fncllltato dry doolltlnR and
honce It ill moro oxponolve. Jirov1RloII of twin hnflrn hns been practicer! by the
Nntlonol Admlnilltrntion for Wate~ at many Rlto;-n:~F.l Tlloh and ~a~.

~~~yard Hnnngement

Tho Notional Admlnlotrallon for Woter (NAW) and ReRlonaJ. Wster Authoritlu
IIr,' renpoll9lble for the provlolon of water facilltles, e.R. inveotlRatlono,
drEl1nR, om erl!cllon of wateryardfl lind haHr conotructlon. The operation of
theoe water pointo, e.R. fUlll and lubricant '>lovinion, and revenue collection
10 the responoibll1tv of the prOVincial admlnlotratlon while the reRional lIatar
outhorltioo maintain plant and equipment. The provincial admlnlntratiohn
oometlmeo call for local controctors to run thl!oe woter polnto. Out of 216
wateryardo, with nome 305 boreholeo ex1ntlnR alonR the propooed cottle route,
only 52 are conoidered to be operating well. The remainder are not operable
el ther due to lack of opare par to , In turn due to unovollabll1ty of local
fundo and foreign currency, or to ocorcity of fuel and lubrlconta.

lUI

(

At preoant, there In on official charge of 5-10 pt. per four gallon tin of
water which 10 collected by the provincial authorltlco, who In turn pay for W
both operationo (sol arleo, fuel, etc.) and maintenance. Decauoe of weakneaoes
In the management nections of the provincial water odmlniotrations, money ~
collectl!d amounts to about half of fundo spent on operating and maintaining
wate:vardo. As a result of theoe Inefficiencies, local uoero In IDIIny yardo
.10in tORether on a oolf-help ba010 and buy spore parto and fuel to enoure the
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'tAllLE 33

EXISTING HAFIRS ALONG SOtlTREU c.uTIJ!: ROUTE

Serial N&IlIe of Hafir Province Location Year of Depth De3igu
No. coordinates Cons=!:ion 00 Ca;la.city

LAT. LONG. (lP>

1 Um Gwnguma Southern Kordofan 11" 09' 29" 50' 1948 6.00 5.817
2 Attash .. .. 11 09 28 52 58 6.00 11.545
3 El Hambul II II 11 09 1C5 58 58 6.00 9.395
4 Nabagaya II .. 11 05 28 55 55 6.00 15.000
5 Sagani II " 11 07 29 04 58 5.00 lC.363
6 Abu Dumua .. II 11 29 29 06 58 6.00 11.617
7 Dar Wair Razag II II 11 23 29 21 57 6.00 15.000
8 Shag El Higlig II II 11 28 29 22 58 6.00 12.609
9 Magdah .. .. 11 39 29 32 57 6.00 18.000

10 Beidah II II 11 40 29 35 48 6.95 8.981
11 Malaulu .. II 11 30 29 35 48 5.58 6.892
12 Zalataya " II 11 27 29 39 58 (not known) 19.503
13 Feid El Aw~ II II 11 24 29 35 50 3.70 7.086
14 El Kurgul II II 11 34 29 46 ( not knowu)
15 Wad Abu Dahasha .. II 11 40 29 50 58 (not known) 18.381
16 Rigil El Harfean .. 11 32 29 55 48 5.54 7.037
17 El Wedai II 11 33 29 59 48 5.82 7.144
18 Demaya II 11 41 29 58 43 6.00 5.639
19 E1 Shag E1afzar II 11 49 29 58 51 5.00 12.850
20 Shag El Zaraf II 11 47 30 06 55 4.50 15.000
21 El Qenai II 11 44 30 09 55 4.50 15.000
22 Andru Khashm E1 Kalib II 11 37 30 08 48 4.83 6.700
23 Kewekaya .. 11 50 30 18 48 6.00 6.190
24 Gabr El Dar II 11 52 30 13 55 4.50 15.000-
25 Tambeira II II 11 51 30 29 ( n 0 ~ known)
26 Jebel Shahs II II 12 03 30 37 50 7.00 9.240
27 Malsbak II II 12 01 3(} 37 57 (not known) 18.00v
28 IChor E1 Tina .. II 12 08 30 45 48 6.00 4.297

'. . I .. . 'I I ,··..,. ...1_

•
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TABLE 33

EXISTING HAFIRS ALONG SOU'lHEBN CA'ITLE ROUTE (continued)

Serial Name of Hafir Province Location Year of De~-h Design

No. coordinates Construction 00 Cap-acity
LAT. LONG. (M3)

29 Sherak Southern Kordofan 11· 56' 30· 53' 1948 7.10 9.248
30 Karashona " 12 13 31 01 48 6.00 4.297
31 El Muraib " 12 11 31 05 ( not known)
32 Gardud Abu Zeid " 12 27 31 05 ( not known)
33 Birka " 12 30 31 15 ( not known)
34 Abu Dom " 12 27 31 3.4 ( not known)
35 El Murat " 12 33 31 33 50 7.42 12.422
36 Feid El Agga1 " 10 23 28 44 55 6.00 15.000
37 Um Shag Amir " 10 33 28 38 55 6.00 15.000
38 Abu Indrab " " 10 45 28 40 55 6.00 15.000
39 Tewifra Southern Darfur 10 37 25 25 54 4.29 12.577
40 Abu Weriga " " 10 31 25 18 54 4.14 8,496
41 E1 Sefaraya White Nile 14 19 32 20 76 5.00 30,COO
42 El Manar " 13 41 32 12 65 5.00 15,000
43 El Altara " 13 14 31 59 70 5.00 15 ,0';)0
44 Um Taka! 13 55 32 19 75 5.00 15.000
45 El Meneidreib 13 50 32 19 72 5.00 20,000
46 Abu Shebaika 15 55 32 18 76 5.00 10,000
47 Um Kewika 13 05 32 16 65 5.00 25,000
48 Om Gudour 12 50 32 19 65 5.00 10,000
49 E1 Der~aaya 13 10 32 16 66 5.00 20,000
50 Wad Shamam 13 31 32 24 79 5.00 40,000
51 El Wasa'a

,
13 03 32 30 76 5.00 20.O<JO

52 Um:ohani " 13 02 32 44 79 5.00 40.00{)
53 Dahar Geheina " 12 56 32 14 81 5.00 15,000
54 Ummsala " 13 06 32 12 80 5.00 25.000
55 Egeibish d " 13 09 32 14 61 5.00 9.0<j()
56 Goz El Atshan " " 12 47 32 40 79 5.00 25,000
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continuoulJ opol'lltion of thoir wllt.llrvordn. Sur-h prllctlcoll provide the woteryllrd
0plllratorll lind village lendon with lin opportunity to roilln ntor chnrj(eo to
lIoro than 10 tiMs tho of(idlll chorj(oll.

8f.nco thll officinnt ond continlJOUO opnrlltion of wotllrYllrdn Jo II pro­
requlllite to II/(rlculturol. devolopmont. in the nnvnnOllh rogion, tho W(lIltorn
B4Vl~nn.h Devolopmont Corporation (\!BDC) 1A carryIng out II rohobl11tlltion pro­
grll1Dlll8 of tho watoryllrdu in Bouthorn Dorfur with II totol coot of lI!l$ 1.2
mil Uon. The lIims of thin rllhobi 11 tat ion proj(rammo Ilro I

1. to brinK lIIOot of the wotoryordo up to II oorvicolIlJl.e IItote;

2. to ostabH.sh II long-term, viablo IIUInoKolllllnt ByBtllm for woteryardo,
and to introduce oound Hnanc141 orrongement-B that clln BUBtof.n futuro
maintenance and operation;

"'3. to illlJlrovll wator 1oouo ond control orrangomento l1II an oBBontiol Btop
towards moro effective financlol orrangomento ond better hygiene.

Ao a result of tho WSDC programme, the lIUIintenance ond operation occriono
ore unified under the regional water authority, woter chorgefl oro increBood
froll 5 to 25 pts./4 gallon tin of water to ensure that woteryord usors get an
e~cellent oorvice at the reo1 coat, and in certain locations, wateryordo ore to
be rented to vU loge communitioo Ilxperimentolly to find out the feoaibility of
ouch oelf administration of wateryards.

I.ivestock Water ReguirementR

Water requirements for livestock are baoed on on eatimated movement of 0

maximull 300,000 cattle equivalents per yoar, each equivalent requiring
15 gallon8 (0.068 m3) per day for an average trekking pedod o! 40 days i.e"
2.72 m3/head/40 days. Therefore a total of 816,000 m3/40 day a period or
5,444 113/day for 5 months is required.

It irJ proposed to construct 76 boreholes and 40 hafirs along the 99R.
'rllis 1s based on the assumptlon that each borehole or hafir will yield an
average of 5 .3/hou£ during on 18 hour day, the total yield being 90 m3 per
day. Therefore each water point will be cspable of watering about 1,500 cattle
equivalenta per day.

Propoaed Woter Points

Depending on the kind of water resource available, the proposed water
points form an integration between surface and ground water use. In sreas
underlain by sedimentr.ry basins, ground wuter io preferable while in areas of
Basellent Complex, surface water 10 the only alternativE' to ensure sufficient
grazing. The proposed water pointa are arranged on two parallel 11nea, 20 km
apart and spacing of wells is kept around 20 km (FiRUre 12). Table 34 shows
the coordinates and the e~pected depth of the boreholes.

If cattle are going to be trekked from Kosti to Khartoum along ~he eastern
aide of the White Nile, they can drink the Nile water directly liS there is
alwayo accessibility to the Nile. However, if boreholes are needed in the

I at distancos of 40 km.

L
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'fABLE 3/.

PROPOSED WATER POINTS

Borehole CoordinateD Expectod Del'th
No. Long. I.ot. . (m)

i 25· 29' 10· 29' 200
2 25 40 10 29 200
3 25 51 10 29 200
4 26 01 10 27.5 200
5 26 13 10 25 200
6 26 25 10 24 200
7 26 35 10 22.5 200
8 26 41 10 20 200
9 26 57 10 20 200

10 27 07 10 16 , 300
11 27 19 10 15 300
12 27 30 10 12.5 300
13 21 40 10 10 300
14 26 30 10 11 200
15 26 42.5 10 10 200
16 26 54.5 10 08.5 200
11 21 05 10 06 300
18 27 16 10 03 300
19 21 27.5 10 01 300
20 21 39 9 59 300
21 21 50 10 03 200
22 21 50 10 03 200
23 27 57 10 10 200
24 20 07 10 14 200
25 28 18 10 17.5 200
26 28 30 10 21 200
27 27 59 10 00 200
28 28 10 10 04 200 ..
29 28 21 10 07.5 200
30 28 35 10 11.5 200
31 28 40 10 20.5 200
32 28 40 10 20.5 200
33 28 40 10 31.5 200
34 28 45 10 42 200
35 28 51 10 51.5 200
36 28 56 11 01 200
37 29 00 10 11 100
38 28 51 10 25 200
39 28 56 10 36.5 200
40 29 00 10 46.5 150
41 29 05 10 56 100
42 29 10.5 11 21 30
43 29 10.5 11 21 30
44 29 46 10 58 30
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TADLI~ 3/, •PR01'OORD WATER PClINTO (continuad)

--_...

Bonhu111 Coord inetl.'l/J RXI'0ctod DOllth
No. Long. Lat. (m)

45 29· 46' 10· 58 30
46 'l0 30 11 50 25
47 30 30 11 50 25

• 48 30 36 11 56 30
49 30 42.5 11 50 70
50_ 30 53 12 08.5 40
51 30 53 12 08.5 40
52 31 16 12 15 60
53 31 16 12 15 60
54 31 13 11 25 30
55 31 13 11 15 30
56 31 03 10 50 25
57 31 03 10 50 25
58 31 26.5 12 41.5 200
59 31 37.5 12 48 200
63 31 50 12 56 150
61 32 02 12 59 150
62 32 12.5 13 02.5 150
63 32 25 13 07.5 150
64 32 35 13 14.5 120
65 31 44 12 38.5 150
66 31 55 12 44.5 150
67 32 06.5 12 48.5 150
68 32 17.5 \2 53 150
69 32 30 12 57 150
70 32 33 13 30 50
71 32 24 13 47 150
72 32 15 14 05 150
73 32 09.5 14 18.5 150
74 32 08 14 35.5 100
75 31 45 12 46 150
76 31 45 12 46 150

Source: Survey and Files of the National Authority for Water Development.
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In OlJl(lurrnnn (Umrn 8ndlll1) thorn In 11 J{roup or hl,llh ylnl,llnll wolIn owuml hv
tho Liv/Jlltor.k MOllt Mid Mnrkntluf{ Coroorlltton (J.MMe) wtlll~h nrn /II rnl1lly In II/Ill hv
trn,ln cnttlo.

Rorcholo dr:1l11nf{ nnd ornctlon nu,1 hnflr conntructlon Ilhoulll ho carr led
out by /I contrnctor undnr tho f1upnrvJlIlo;;-Oi'--thn Natlonnl Admlnlntrlltlon for
Water (HAW). 'fIIlJ ro~lonnl wlltor lluthodt1011 hllve woll nquJppnd malntml/lllcn
cnntron nt Khartoum, DU"lm, Umm Illlwnhn, KoduRll, Ahhnnlllya, ,n "uln, Dooin, nud
Nvaln, lin 101011 no fnlrly well oqulppnd controll nl: 'rond01 tl., 'folodl, MUJ{lnd, lind
Rurnm. 'Ihono centroll IIrn evenly dlntrlhutod throuflhout tho pro,Illct nron. Tho
nRR wnt~ryardn nnd hoflrll can ho mnlntnlnod by tho rOJ{lonn1 wntor nuthorltlon
allolnnt cortoln reOll. Tho cont of tho RnR ownlnll, I tn own woter focllltloIJ
mointonnncn contreo may turn to bl! vllry hi~h.

Por drll11nR nnd ol'octinp, horeholen, the foUowlllfl polntn Ilhould he tnken
Into connideration:

1) Boreholen Ilhould he drilled to the expected depthll (Table 34), with a
hole diameter of 12 1/4 tnchell;

2) the caalnR diameter Ilhould be 6 5/R inchell wlth IJizeo Iluitoble to tho
fleoloRic conditionn:

3) boreholen drl.lled in Bonemot Complex and ohallow oedimentary baoino
nhould be drilled by cable tool percullaion riRn while thone in de~p

basins Ilhould be drilled by rotnry riRn;

boreholen should bl' lnatalled to yield nn overafle of 10 m3/h (if
posoible) with the minimum poonible drawdown and to enllure Hand freo
pumped water;

5) well ocreeno, pumpo, and rioinR molno ohould be reaiotont to
corrosion;

6) to ovoid corrosion, the otoroge tonko and waterin~ trouRho ohould be
made of fiberlliaos which io more durable, lighter, and cheaper than
me tal:

7) reciprocating pumpo e.R. Schoeller and DIeckman 4" coupled with
Torpedo (8 D.H.P.) are conoidered the moat suitable for remote areao
for the following reaoo~a:

a) relatively durable,

b) low ooeed en~inea,

c) aimple and eaoy to maintain,
technicians. The layout of
Fh:ure 13.

and well known to Sudanese
the wateryard ia ohown in
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Hllfn cnnlpnnClnta fM!I.'!.'.U:.N. IIhoul,) fneluelA'

I) eHvornlon IItr.llctllrC!fl to Itt r"eH watllr Illto thn Inlot of tho !LI'IU.r..:

2) 0 Anttllll'" 11001 to ewll.oct alit. whl.ln !U-I_r:.IJ.!!. I,ll fliloll;

1) nn IlIht oval:om to cnnlrol flow or watnr 1:0 tho ,!!'!!J.r.. III 0 'lhort:
timElI

I,) wIll,,! IImhllllkmolltll to contaIn tho r"'flllrml volunln of wotPr!

5) Oil outlot "V"tnm to fIlet Iitatn nar.. withdrawal alld dl,lItrlhutlon of
watflr;

6) a IIplllwoy to pMa our"lll/) woter IInfoly llownlltrnllm.

Thc cnpod ty of ~'!. IIhouId he ouf fletcnt to covor I

1) drlnklllK ncodo for cottlc;

2) loooell du", to evoporntl.oll. nlltJ.n~, nnd ncepagCli

1) nllownnce for lllcg,,1 uoe hy other" who mny utlll1:e thl! route. 1'hi6
mav nmount from 10% to 15% of tho IJoe£ul cnpllc1ty:

I,) nllowllncp. for. water to be uned by vIllll~flrA:

5) waotlnK In the dlatrlbutlon nyotem of 5% of the uaoful capacity. The
10Roeo dun to evaporation In hoflro ohould be token ao the moxtlllllm
/Average valuc recorded In t~ea e.~. 2.3 mlycar In Koehlgl1
(Table 31). Reduction of ovaporatlon value durlnR the rainy acanon
(June to September) will bring thill fiRure to 1.61 m/year. For a
normal ha fi r of 4 m depth, the evaporation loooeo repreoent 40% to
45%. No-;;ruet meaourement for oeepalle 1000 hao been made for the
exlotlnK hofiro though 5% to 10% io not unrealtotie.. NAW Renerolly
UReo 50% Ci'f"""hafiro capacity 00 normal 1000 from evaporation and
oeepoKc. Allow~-of 1.0 m for olltinR 10 normally made inoide the
hoflr. For a haflr 20 x 75 m bottom dlmcrcoion, allowance of i,500 m3

"fO"rBUt 10 iiiO'di!: An lAmount of 5,000 m3 (equivalent to needo for
1,000 Inhabltanta) could be reaerved for vlllaRero, aooumillg 4
gal10no per head per day, and an allowance of 15% for illegal uaes.
IIence the Rrooa demand Is eatimatQd 00: 6,500 + (6,500 x 0.5) +
1,500 + 5,000 + (6,500 x .15) • 14,500 m3 •

Some Improvementa In conventional haUr conat ruction and operation are
required to increase efficiency. The Be--cou1d be achieved either through
increaaing Intake efficiency, i.e., to maximize utilization of the water
source, or through mlnlml1:ln~ water 10all.
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Tn tuUlll lIunh eondttl.onn wI II r'.Hltll fA I1IUIIII(III1. ThA IItlllldnrd JJ~!I,!',

(Pillute J.II) 111 "holfth I'ollfllbll'l ImprOVClllU!lItll wlIlll,l '"oltldnl

(l) 1111 lntllkll '111111 0.11. '1lltlbll!, 1.1," A.(;. t.n fIll tllll .h~lI.rt..r:, "" til till!
/CrOllllll IlIvlll (0.1.. );

(2)

(])

'III lntllke ptlmp to HII t.hll !t".r.L~. 11011 tllnk to t.lln 'hull.flul hnll1ht
IIbovo (J .1,;

" clrClll/lr brick, mllllllnry, or concrllt.l' tllnk nl"ht IIlCl I. fOil In
dlll_tllr and onll mlltrn 1.11 IId""t (~O III]) \lI/lC1HI nt til" IIround
levell

n dll1trlblltloo nyntnm of fit Ill'll trOtlllhfl or clrctllnr brick IllInd
trouKIIII ellbaddnd In tho J(rollnd t.o mlnlmho ap11lftK" nlld 10llnl!ll.

1I0r hatlre ouch 'UI j*!. cntchmolltn which IIrll rod locnlly nnd /Iub.lAct to
IlilttnK dUll to IOU oroflion, II twin hnfir nylltom in rncomJ1\(Jndnll to faclUtntll
dry dullttnll' ..•._-

AI nltown In JlIlluro 11" n ~\llf.!.t of tho fo11owll111 fllntllrlHJ enn hn ndopted I

•••botto. dlmennlonn 20 x 75 m,

•••depth 4 m for ground ntorallll,

...depth 1.5 II for ovnnlround IItorsRo l.ll. overall dopth of 5.5 01 •

... the ground ntorngo enpoelty w111 bOI

(75 x 20 + 108 x 36) x 4
2

10,776 m3

•••overground storogo copoclty

(117 x 42 + 126 x 51) x 1.5 - 8,50(m3

2

••• total IIto,"ago capacity 19,281' m3

•••earth excavations In !!.!ll!. . 10,776 m3

•••RuidinR callal 2,fJOO m3

... settling pool 3,000 m3

••• tota1 volume of earth excavation -15,776 m3 - 16,000 m3•-
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STANDARD ARRANGEMENT FOR INLET AND OUTLET WORKS IN HAFlR

STANDARD HAFIR

;-STII.LING BOWL

r=\
\ J
~' INLET

K .1.','\'" ?1 \\~ D
! !. I· '1 ~ 1..'
t::- ! ; -:: ;" tl
~ i HAFIR i ~ rJ, Ii

BARBED WIRE FENCE -l.d-\~ ~. : i·-;::; H., ......:\ \. F- L i ---: ::J ~ H
'0,', V . ;,. ">.1 )/~ l-i
~ ··/1
~ -----,- . .~/

,. OLJTLET~

LONG EMB. OF HAFIR -

CONTRC~ \.'ALVE~

INLET WELL="---a:~ - ~ B ~~ - 11
~ 10 i VA.f!.--+ ?P • ?P __ .YA.q!A.!!Lg; ~__._ ;;; \'A.~ 4



..

-' j:1ll ~

To l!Alcul.Al" wllt"r JlI'OlluPl.f'lII OOR''', Ih" frl1lnwJnK l',,'n~n R1Iolll,1 It,., 'nkllll
Into non~td"rAtlonl

I) cApltnl JnvnAImAnll

1,_ horelMll1'! ,11'11111111, nrprtlnn, p';" ,,·JI.,"- '~oll"'rll'" 1011 III 10 h,. I'llrrl!'d
0111 hy A cOIILrll'lIor IIndnr U,e "1I(l!'\ ,Ainu or NAW.

~) A e')\~ loll II Ilrlllk /1holl'- 1.", ~n II onR "f WM.nr nnch ,IllY;

6) ,,"ornhnIA yJeIIIRZ1,OOO Knllnnn ('10 m1 ) /I dny; /I hArt .. prov'd"l1
hO'WMII 7'1 m1 IlIHI ')0 In] n rln't for flvI! mOllt,hn of thn ,Iry"ill;nnnn;

thln volumn of wAt .. r wtl1 Rupply rOllKhly 1'j()() ,~nWn, ;lnlly
( I'; II I'J()() N 27,"00 !llliiolln).

1'AIH,I~ ''\';

COfl'ffl 1·'OIt 1l01U~1I01.r. WAmR r.UI'I'I.Y

II

Actlvlt.y Total
Cont

Annunl it

Cont
Onl1 y
Cont.

Tot.n I
lJRlly

------_._-._--_.

TOTAL CONSTRUCTION

I.

2.

:l •

4.

5.

6.

7.

8.

Pump and Enginp-

Storll~e tank & watering t.rou~h9

Innta 111<tlon

Supervl9ion (IO~ of above)

Fuel (6 gal day x $3.00)

Guard9 (3 x $960)

Maintenance ($20 X 365)

:lG,OOO

:lO,OOO

20,000

12 ,220

$131,,200

n,IlIIO

3,000

3,ono

2,000

1,220

$10 ,"900

2,880

7,3JO

$4.60

11.22

!J.22

5./,B

3.1/,

$29.86

18.00

8.00

20.00

$29.86

T07:AL OPE RATION $46.00 $46.00
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1'An1.1I, '16

cowcn flOIl fI.~.V.I_f\ WATf/,n nlll'I'I,'(

Alltlvlly '1'01.111
(;()~ ...

A'inllA I
(lOllt

nAlly
COAt

'I'otlll
GlIAt

"
1. HA~hlnA AK~"vntlon

(16,000 m1 II 84.00) 8M,l1lJ(l

'J.. l/'lIcRVAtlnn InJ .. t/"IIt.1At
(I,m) 01 1 II ~.l'l)

1. CIJI;Rtruct Inll!t/olltbt

I,. lllim

6. GIIllrd hOIlAPIl (1000 II 1)

2,100

1,7~0

1"1,"100

2.1\00

1,000

7.

fl.

LIft pumpA (17"1lJ II 2)

StorllJ(p tAnk

7,"100

7.:1,000

9. 20~ contln~oncy (.2 II 121,850)

10. 9l1rv~y ~ fIeld Inve9tl~Atlon 1,,000

•

11. 10% for SlIpervlulon (.1 II BO,220)l';,022

TOTAL CONSTRUCTION COST $ 165,242 $6,609 $18.00 $18.00

12. 2 watchment lind 1. clerk
($8110 per yellr x 3) 2,520 7.00

13. Fuel ( 70 I(a 1 pH mo) 2,500 7.01

14. Pump 4,000 400 1.00

15. Maintenance 11,500"" 32.00

TOTAL OPERATION $16,920 $47.00 $47.00 L-

TOTAL DAU.Y $65.00

DAILY OPERATION & CONSTRUCTION 65.00 • $.04 per cow per day for hafir.
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Th" tl./curlHl of ~.O~ (llornlloh) IUIlI ~.O/. (IIArl r) IIlH ww IIIH lillY rtHlulrn

.HlM /Id4tUoOllI ol.MIt1ent10n. 1'h9 biRr-I( mllrk;-C-j,rlcA In 1903/f11t whAn thn
l'hll. 1ftJrk rot thl.H n~putt WAil c/urbd IIlIt: WA" AhOllt: ~., pl. for I" flAllor,A «(Jll.J>

OQw) of wAtAr. At thl! nllcl",nllll rlltA t:hnn I.n nfrncl:, 25 pt. wOllld n(llInl (\blllll:
Ufl O.t9. Glvnn enlltll of $.0., /llId O.M for thn "or"holn /I Jilt hnflr, I:hl!tn would
bll n RnvlnllA of 0.1" 01' o.n pOI' cow. IIhoul,1 1"00 COWl' II-,;--,'iii"inf! tho w,ll:nr
poInt. II on Any /tl.vnn (IllY, tho Ofllt ,,"vlnJlfl In wlltnt CO"tll II10no would hn OVAl'
$ZOO (.V. x 1'1(0). Allflumlnll thAt ullwllrdll of 'I"n,non cown mlJlhl: u"" tllo r01l1:1!
In tllll dry '"1Allon, t.1I11 monny IIIIVl!d WOIII(I hl1 connld"rllhl." nn.t would .1 untlfy
tIlVOAI;MIlI: III wlltl'lr file! Utl.M til nllppor!; thn !ifill.

Anothnl' clIltlfleAt:~oll concnrn" W/lt:l1r dlly" ulin(1 "neh YOllr. TI", fl.Jlur"" of
$.0/, nillt .05 pOI' l!.i KlIlIollo IIrn hllmHI 011 1lllllllmptlonA thnt wfltnr \010111(1 110 II110d
all yAAt 10nK -- 5 monthA by trokkElrn lind tho tllmnlnlnf! 7 monthn for doml"ntl.c
lillO, locAl UYllIJ!;ock, nlld pOIlAlhly for IrrlRnt:l.on. Should non t.rokklnR two hI!
hOIl pOl' day tholl Cllttl..!! connunlptl.on, contn Ill!r Rol.lon would rl.no, porhopn by
lin mucll 1111 25 to 35 IIllrcont. Ilowevf!r. ovnn thl! hlllhllr per Killion prl(:o I.A
otl.ll Ifoll bo10w tho llo1llR nlllrket rllto for wllt:or 1I10llK tho NOR lind thf'
unl.mptoved rHIIt.

Givnn thl! nhovl! COAt OIiOlylllo, 1.1: oppooro thot Invontmont In 76 horohololl
lind 1.0 IIlIHrn, 00 rocommendod, In not only conI: offoctlvo hut would rnolilt In
conRlde~"lIvlnRn whon comllnrod wIth curront cOflto of oht.1l1nlnK wator for
cattlo. Althoul(h totlll ftnnnclnl outllly" would 8110m to ho hll(h (76 boreholen K

$165,000 • $12,540,000 p1uo 40 hll£ir" K $6,160,000), lind nlthouRh onnllol costa
of maintenance And ooporat.lon wIn-be connldllrah1o (76 boroho1en K $16,975
m/olyear· $1,290,100 pilin ft(J haftrll K $16,795 m/o/year· $671,6(0) tho coeto
por cow pCI' doy nro monol(enb1e:-liOWevar, throo importllnt pointll mUB t bo moda
In conciulllon. FlrBt, the ftl(ures nre bOBed on the lIoAumptlon thot the wator
point" wOIll.d bo wall monoKod nnd matntlllnod with all fOIlA blllnR collectad and
uBod for oporatlon, maintenanco, ond amortIzatIon. Second, one aAAumOA a
volume of 1500 cowo per water poInt per day or lin alternatIve income producing
uoe, year round. FInally, one 1I0Aumoo that conAtructlon capItol would he
available at low interest or no tntereBt loono. Given theBo aS6umptlonB, I]

cOBt effectIve water progrnm iB quIte posBiblo for the SSR.

..-

=-
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Thl! lJulI~tl.(lII of tho AVAl1nhll.lty of IInlmAI fllnd Alonp; tho propONlld lllll\ til
rd vltlll Importllncn to th" vlnh.llltv of t.ho rout". Til RflRn~1I potllntl.111 o,""dll A
flllHI r""ourcon ~urvoy WAn tllkon hotw"on :n Novomhor And 211 IJncllmh"r 1l)(11. TIIlI

mnlor oh,lnctlvll of tho nurvllV Wnll to llVAluAtO t.1M! IIvl\l1nhUl.ty, productIon, nnd
currant condition of nllt.urnl Ilrllr.lnl( nnd othor fnod nourcnn nlonR thn propollod
SRR, from I)Arfur to KordofA" to Omdurmnn.

In Accordnnce wi th tho proJect proponlll, thn propound 81m h An Altllrno··
tlve Aolutlon to tho unprlldictohio trnrHtlooAI NlJR which oxtnntlll from NynlA via
F.I Obnld, Umm Dnm thlln throup,h White Niln Prr.vlncn to Omdurmnn. "Ionl( tho NSlI,
the totlll "tock oonuolly 1I01d from AreOfl of production (off-tAka) WOII nfltlmntod
At 10llA thnn R pnrcnnt. Rnloo tontl to tAke plncl! durlnl( ond n fllw monthA nftor
the rnlny neooon (July/Decemher). Thio 0001l0n11 lind low off-tAkn 1I0fl beell
ottrihuted to the tleterlorlltlnll condltlon of notuul Rrn:cl.nl1, r1nnert1flcntton,
nnd InadeqUACY of water nupr1ly. The dry lIoaoon ,DIll of otock 111 llmltcd. due
to 1000cII of Gtock on tr(!k which mny llxcoed 50 percllnt tn thn Into dry 1I0MOn,
ond 01110 bccauoe otock nro move,1 oouthword dlldn/( thl! dry ooollon to tholr
DeBoonol Rrnzl.nl( nnor nohr el "roh.

The propooed SSR will traveroe the low rnlnfall Anvonnnh ocolol(tcol bolt
~ oxtnndln/( nlonl( tho northern frlnRe of the nog8nrn dry fleaoon nrono of concen­

trntlon nnd BOllth of the rolny neDElon I(rodnl( zone. The nturlv oroa lB Rrozod
by tho nntlon'o major CAttle ownlnR trtbos, nnmely the RezelRat oC Oorfur, the
Meonlriyo and the lI"wozmo of Kordofon. and the .!!.!!.88!!.r:!!. of the White Nne Prov­
Ince. Thefle I(roupo pOfloeno olmoflt 50 percent of the country'll cottlo and
ahollPi they contrlhute olmoBt 70 percent of At(.~k connumed ill central Sudan,
they are reoponoible for 90 percent of thone exported (See Tnble 17).

The Feed Reoourceo Evoluotlon

The moior objective of the ve/(etotlon flurvey woo to collect, evaluote, and
onalyoe all factors pertolntnl( to ronRe reoources at a width of 40 km. olonl(
the proposed SSR nnd Ito two feeder routes. Onto I(othered Included charactor­
istlcs, formations. ossoclstiono, density, frequency, npecies componition,
del(ree of uoe, ond an asoesoment of the co rryinR copoc1 ty of the ranReland
along the route. In the aboence of IIp-to-date, recent aerial photo coveraRe of
the area, the Sudan VeRetntlon Map ond the Savannah Phose 11 Vegetation Mapo
were used aB data bases. To obtoin accurate measurements dato, the SSR was
divided Into eight lIectlonll, as ohown In Figure 15 Bnd noted In Table 38.

"pprolttmate1y five oampling clusters per section were designoted. The
dato collected were then used to oet boundaries between different ecolol(ica1
and sub-ecoloRlcal formatlonll nil well ao to mark different ooooclationo along
the propooed route, reou1tin~ In a vegetation mnp (Figure 16).

After the observatlono were related to soil, rainfall, and the predominant
overs tory vegetation, the 9.6 f2 Hoop method wall used to alloells the percentage
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TABLE 37

NUMBER OF LIVESTOCK Dr THE PROJECT ARE.~

,.j,

Study Area Cattle Sheep %of total % of total
Regions (study area) (Sudan)

Cattle Sheep Cattle S~ee?

Darfur 4,615,874 2,950,870 48.0 31.8 24.0 15.3
Kordofan 3,047,090 3,686,120 31.6 39.6 15.7 20.3
White Nile 1,981,428 2,465,526 29,4 27.5 10.2 13.0

TOTAL 9,644,392 9,101,716 49.9 50.2 =­.....

I' , r ,
I

,. I ' ! I I I



eomnO_illon ot till! IInflllrHt:ory vn~lltnW()I1, (lOVllr, frlHIUC1I1l1Y, lind d(lnlll,ty. 'rllf!n
cUltllllllt.- wllra mnda ot t,hl'l totll!. (orlllln produ<Jt:lon In oneh of thl! fIIImpllllll
01ullt/lrll. Tho dCltnllnd rll,lIlll:rI of til" ,llll'vay Iloptlnr In Annol< 1 t.

'I'AIlLr~ ]/1

LOCATf.ON ANI) NAffifl 011 rnmrl' nlW'l'lONfl urmo IN VI\OI~'l'ATION nAHl'1.1N<l

._---_..__..__.__.._,--_._-_.._..-.._--_..•. --_..,.. __ ,•..-.- - ,- ..' ",..,--" ..

118ctl,on

I
2
3
I,

5
6

7
8

I,ocntion

J. Aullio - EI Ou1.l1m
gd Oulom-'[,ondo I t 1. (Abu lluk hll)
1'llnd"ltl. - Aim Knrllholn
Abu Kn rllho 1n - Oohm!
Onluml - Ln",uwn
LnJ(own - Mu/(lod - In Melrum

£1 Melrnm - Abu Mnlnrl/( - Ilurllm
Uurom-KlIndl

Olntnnc,.

3011
110

No. or rlumplnn
rnaordn", nil
1I1'1)(!nr In
Annnl< II

No lI"mplnn
No Ilnmllll1n
1 ,2,1, 1,,5
(,

7,/\ ,9 ,10, II
12,13,111,15,
16,17, I II
19,20
Snvnnnoh

I
1
I

----------------_.._-,---------------

In thiB "urvey, the Ilnrrinon vo/(otnt1.on mop (1958) wan lIRed all n bORe mop,
mo1.nly to dellcr1.be d1.fferenttnl chnn/(ell I1n recorded durIn/( the survey In plant
nooociat1.onB, formatlonn, and componit1.on thnt hovn taken plnce o1.nce tIl<!
llorr1.flon flurvey.

Scctton 1: J. Aulltn to "1 Oui-em (400 km.)

This nrea, located Bouth of Khartoum nnd went of thc White NUe up to E1
Ouiem, encounters three subd1.viBtons of the sem1.-denert ccololltcal zone (Ilarri­
son, 1958). These subd1.visionB are:

i. Acacio tort1.11.0 - Haeruo crossfol1.a
ii. Acado !Oe111.fera -"COriijifphora~

1.ii. Semi-dcsert grassland on sand.

The range vegetat1.on in this area is scvnrely deter1.orating due to heavy
grazing, wood cutting trlp;gered by recent drought, ond dCBertificat1.on. A
mO.1or occurrence of w1.dely Bcattered Acsda torti11.s treea and bushes waB
apparent. Dense Btands of Acado tort1.11.s were few and were only 1.n areaB
traversed by seasonal water~B where moisture and solI were adequate. The
so11s range from eroded claYB with p;ravelB on the surface to Band pocketB,
mainly along the wadiB adjacent to their bedB. All alon~ the sect1.on of the
route from J. AullT&to Ed Du1.em the forap;e cover was ent1.rely abBent apart
from frequent occurrence of a few unpalotable herbB of~ HaBca. The
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Ilrlll~ I" lllJllllmlllll II dallnrt. I'rom 'I !<1'1If.lllll 1,,1I111: or vl.nw, th/ll IIrnll III 1:0 hn
110111l1d"Clld II" " "rohlmn. I:urrnlltly, tn\ld~",1 n"odl tIl''' r",1 lIupplnmnnl:nl'Y rOl'n","
hny, I1rop I'llllldll"lI, nr,,1 ':1'01' hy-pro,111r~I.1I whl,~h Ill'" prod 1111,,,1 III I:h" WhIt" Nil"
Lrrl/lntl'll1 IIchnmnn.

'l'ho rout!' from II,I OtI!"M to 1.'01ld,,)tl pnlllloll vln (lor. In. fhlr - ZurnlKn,
flhnlltout, 11m Znrlnbn, AIIII TlII~~nr III' to Rnhnd II,! !lI1l.lkh. 'l'hl.A IlrOll In nJtlultnd
In tt,ll nllml-doRnrt "cotolCl~<l1 r.OIl". Oun to conl'.t IHHlIUI Inl"nnlVl! I(rnr.tnl( nod
fnrmin/( by lIodontllry fMm01'1I lind Olll'ty Kl'nr.1I1R pl'nctilloll, thlll nl'''l1 In ovnr­
/lrllzll,I, orodllll, lind In the procell A of belnK convel'tnd to donnrt. Thn nmnll
nCIlt-torad ovnrntory Vlll(lltl\tlon In rnnInly M:c'!.~}!}• .'!..'ll'~.!.' Mont of thin VORnl.ntlon
I II Mnflnlld to the clllY rockatll nnd depl'l.'lAniollA whorl! noll molnturll' 1lI nllo­
'1Ullto, compored with tho Ilurroundlnl( nnnda~!.~. III thnne dnprollnl.onn, wldoly
IIcllttllred oVIH!<rnr.od herho of .!!)!.'!gofl'r._'!. .ohl.I.!..'!8.!J..!'l!!!. (,Inho~l!l oKlot. In tho
ocdimllnt ry Aon,1 dnnllll, wl.dlll y ncottorod over/(rn7.od tnf tn of I'onnlcllm ..!J.!.!".8.!.!!!!!'!
IIro found.

The orM from nnwelr-ZrIl!Il-Rnhnd In Sholkh lip to Tondol tl lIon in tho low
rnlnfall IIAvannoh helt (250-350 Mm. rninfall). AccordJ.nK to 1I0rrilloll thIn aloO
In dominntl"!/I by Acll"~ nent'gn.!. nnvollllnh fn thll northern nnndy r.ono olld hy tho
Acnclo melLlfern olternotin/( with Rrnno nronn In tl~ nouthern zone nonr
TCndllttt.

Currently Bolllnltl!!1 nogypt 1nc'!., Acndn f1eynl, Acnd n moll Iforn, ~
glnndulooo om BORelo Ilonngnlellnln form thl) ovorntory of the veKotntion.
Donoity of Acncio moll1fllrn Increoneo In noturnl dl!prc~olonfl nnd whore doy
noll provallo. Tho horbncoollD plont cover 111 comflletely obocllt duc tr) ncvere
overRrazln!<, noH erool,IO, ond cKtonolve cultf.votlon In Dandy ooil nnd cloy
pockoto.

The area between Ed Dulem - Tendelti hon completely deteriorated over the
laot few yearn. EVt!ntunlly It cnn bo concllkled thot the area between Khnrtoum­
Ed DIlIem-Tcndeltl (Sectiono I and II) io to be conoldcred a critical area,
alonll the propooed route. Therefore, Rupplemental feed will be required for
l1vestock pa!lsin/( throullh thlo area.

Section III: Tendelti-Abu Korsholo (221 km.)

This ocction extends within the low ralnfaU onvannah, cncounterin/! four
major ecological re/llona: (1) Acacia senegnl, (2)~ mellifera alternating
with /l~aos area!l, (3) hill catena and (4)~ oeyal/Balanitea !lavannaheco­
logical zones. Ma.lor dominant sub-ecolo/(ical zones comprise five dtstinct
formations, namely Booda !leneg!llenslB, AC!lda ~, Balanites aegypt1acB,
Acado senegal, Acacia aeyal, Dichrootachyuo glomerata, Balani te!l, and Acado
~a17Balaniteo formation!l. Five samples using Hoop Techniques were uoed to
measur'" understory forap;e cover (Samples No. t, 2, 3, 4 and 5) alonp; this
section. Detailed measurement data are recorded in tne !lummary (Table 39) and
the recordin/l sheets attached as Annex II.
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T.. ,,,lp.ltl J(prm,,1 f~I1tHr"q f1 tlnml'''''lt uVflrl-ll",v "f '\('~lf'ltl nl111"}~/11 1~11l'

JlnlAnlt"" ""II,Yl'tIM''', wldl .. tI,,, 1111,1"1"10'1 In m"lnlv "I""I",,,,,,j "r 1:"lIf'h'IIA
',.';fnrll,'''. r':I-'lr.t'O~~t~ IriP,uHlln, npI:l'1lT1IHn n,ln'li,", ,Jllll IHh'APIHl qpfll'lpn. 'I'll" 11(1'11 IR
11""~' .. ,y III,pllln'!f'11 loy ,,,,,1,,,,1 " IV ""III I V'II ""I. "'nllllll'"'' ""p,,""II"I~ vlll"I'."" '11111
wnt~rynnt" flon't ~I:offUfl" I lu I. kll1. 'I'llfl f'11Vploptlf) 'lqt'1I111111111'~ tllp"" vfllnHf-~ nt'I'

Inl"II11lv"lv ".IIl1vnlo,1 I" ,11Ik.h" (mill,>!), ,"'""nH', k,qk.,,,,I!' (,.,,,,,,,,11,,) ,",,1 "1,,1,,1"
rnplonn. AA H r"Qlll1 flf I,'l1it(vl1tlllfl p'-,lnHlltr'. Clll"trnplQ ",ornI'll (fIfO/HI Hl'll

AflPll:J) IR InvfH'ttl~ rhn nt"PH n11l' fOI:-,H" "'IV'" OlltV IIKlltlR ITI nffJlI(J IO('flf"d

10"1"1""" ",lIlllv"I'HI fl"I,I".

KPlltn~t1"'-Bhf'rkpllnIH V"Hfit/,(tOti t~1 mfltit IV ('ollfIIlP,1 Ifl tllp gnntllfl noll Ilflfi lH

cnmpnFH'1't1 OrC~rll'P_.I"l_~'_'q ,lp(·t.,l!I,J'.t nlllll'Pl1 n'11J1I1I".nl f1",~yptIHf'.nl "",-\,'111 flllhl('n ntH1
11,'''<'1" "".lllf"r" 1I11 'lllrk "1111' ,Hoi I. Th,' 1III1I" .. "I",V Il""". ,'''v", In IlInl".V
!lrh"','nf" 1,1 III. fl.r.~\;.:1,11."lIl'ln',lrl'l m"l,lIli lA" 111111 1I,",'hl""l" ""1" H"",,,I,, Nil, I Willi
,."('or,I,,d III km. Io"f"r" i;t"'l'k,oIl". ""llmn!"d nllli ('IIV", Willi 110 ""1"'1"11 wllh
OVf~r"tnry dfqHd ty of !"'lfJ rrpI'n JH1f rf'l(ldr1Tl. Tot ;11 ror1H(I' prllflll'-' Ion W,Hl ""nt"

1I~t:,,,! A" ";0 111111111111 1'1'" f'>,"'IIO (nil' ,Irv m,,1 1."1').

Hhpr'k"III1-(:llr,llIfl Nnmn In n rdrfl'f'h WhPl(t !1I11H1V ,Hili" p,-PV;tII. Thp pr- P "

vnlltnv, ovptnl'ory 1/('~~l'/lllflJJ flIlCOtlJlt"f'n 1\" .•",.1" npn,'·,'1.~.I, "";H'b..: T1tl1dC"', IlcHu'ln
tt,",I.If1.f~I1~."'.J1."- ...r."_1 alltl l:url"I' R,,,nf'.~.alP.I~",I..r,~, .,/hll" I1l1fll1rnrflrv \IPw,,,tnt Ion (~'I'il'nn
cov(1r) f'IH'ollnt'.'rA Cr'-tll',ll~Il_Q h.I.~..I.(!LI,~.q allfl .·:r:n~r..,~."..t'I_~1 t.r"f1Il11ll;l. whll~h only fl}(I'll'l
In llro'flll ,'llrllr",1 h"tw,.,'" ,',oltlvlIlI'I,1 rl"lrln. III I': I '011 VillI vi I 11Iv," (II, Illn. "1,,,,1'
of Hh"rk.. ll,,) IIm""rv~ !lOlI (ro.,\ 1I1111l1v ,,011) pr"vlIllII IIlHI I. ,1001111,'11',1 hy I."nll""
h.',~rn,U-'." (Ill ,";'r~';~;I j . florll:.tO'. "" n"I.l",I..~",,!,I,, (II11 I'" II'" II I ), "" ""l' I ,11 ,·d wI I h i;"-ri~,'n'
~r~!~_~ltt..~_lf1,~nlq_ nnd (~n~~h"f1t"If1~ ('.nrrltlfnnllm. MOfa of U"l IIrlfl"rnt.orv ('ovpr W.lfI "oh··
1VI'lpf! fo "pVf1rp oVf1rv,rH1.lnv,.

III,,, dl"tl'nr" of 7.ft ktn. wl'nl of ~lh"rh'IIII 1111' vl'v,I'l;'tlnn oVI'''"lorv rov.'"
.Inn'! to Itnt>rnv.' IIlId l"d'Il"'" A,(:~,(:.ln.tn,,:I.I,tr,,rn ("If) p.. rrl'nl), l~n."':'-",'~"!~':!I,;!L".',~·

,A"I"II., '~,.tnlll.I,I'_', f1.':!I11',1:.1.~,':!~ wIllI,· Ih.. lInrll'l""I,;ry Ill"IIIIII,'nVl'r IFI 1'I'I>rl'''l'ntl',1 mlllnlv
hv ~;:::~I~l.".',\~I~I",_ln, 1.1 I'Ilc:.1,U.",' ~~1~'.1,1:1, f!I-'1.I_rl~I_III,~1. and (~I.!ll-',!,I'.l", "..':'!\'Jl!.!.!!:I1..'!.l!~'
~illmpln Uo. 'I WaH tak(~n 7.(, kin, weAt of ~a'f1rkf'lln. Soil ('OVer WIIA .'"t'mnt·~d nt
flO p"r""nt fll!'.\ forillW prodllcllron ""tlmill,,,1 "" I,Oll IHlIlIldn l"'r f"d,lnn (ulr dry
muu"r).

(;ardlld ~I1rnn"Ahll KI1rAholn Incl'llll'n d,'nA" Al:nndn of IIcndl1 m.. ll1f"ra,
Cnd .. ha, lIonc,~", fllllanltl'A nn" pockl't" of II~£L'!. n"hlcn, ZIT.t[J\;-I~--~~'!.!!.chr:Ln=ll
ii-;;W;·i'lA--;;;-'clnY--AOTl.l~" Shllllnw WI'IIA (Idd,,) oecllr In thlli areo b"twl't'n
MeikllhYlI, l\.ldchker Moham"d lilt, lind Gcn~nro;27km. loward" thl' 1l1nction of the
F.oAemlh - Kadlll(lt rO'ldB. Still, IIcnell! IIlI'lltf"ra, Acoela Aeval .1Alioc!nled with
~' lloRellI, ond DlchroAtaehy'! 8l~erRt"form til;;CiVe"rFitci'rV cover. \low,'ver,
Cymbopognn !!..ervllt~ lind I~,!:.nchI.H~ orc the main apeel!'" comprlAlnl"! thO' under­
alory I(rn6A formation from the junction liP to IIbu KarRholn.
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_"'--._~__W!'I.w"""-""''''0'a",""",._,,,,,_ ,,,,,..........,..., , ~ - _ .-.w , ~~_,_ .. _ __,.. _
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flpllol ... racord.d 11Iln­
dty

x X
OOIlPO- COVIlr

111 tI.on AU lip.

Averll«a TOUl
toUM" produoUon
pound / t"ddlln--_._....._--_.----

7l!,9J::.m!!~t!.!
l~"'Jlil!lI

Arilltldll f~niouillt. "
!r«ahlIlJj!: .!tl!.. "
Q!.dl~J..!! !!!.!!!8..!!,.l.;.!.!l!!.!.!!.
9..Y!'.!!.!!1!.:i.al'l .nerVIlI:IlI1 II
At h ~e:!.! !P.P.' 6
LHt.at I,

~..!::~"~Ol1 (8S)

32

:\
7

2
38

5

"9

M. 70

110
60

2 10
60 560 Ib/lllddlln
10

8l!otIO!!....!!~' nhola to DlllAmi (,.6 kill.)

Th18 lIection lJ. the route hUll anti rely wlthln the low rainl81l woad land
lIavlnlleh dillpillyl!d tn two lIII,lor QcoloJ(lcal rORionll1 ~ lIelUfllrA thorn
bu.h on dark cracking clay 1011 that al ternatllll with Mre81 areu; Ilnd Aca..!:!!.
!!__ ;,(~tf1ln1tllll "avlInnllh. Sub-ecoloMlcnl zonOll Include ~£!.£!!. 1I4l11 Hera,
GMab. ghndulollll, ~i.!!. 8eyll1, BIllAnltll8 allsy!!tiBcII, DRlb6rg1a combretull
!1!P.,~s~r.rArdl1, Ind~ hlllllllh. Ollly one ..mpll (No. 6) WII hun
to elltimlte the underlltory vegotation herbaceoull cover. In the ea.. way,
lIeallurellent dlta are recorded In the summary Table 39 ao well .s in the record­
ing IIheetll attached all Annex II.

Th. oveutory 18 dOllinated by~ oeyal!Bahnltee Ilegyptiaca on tha
deep dark cracking c1llyll whereae Acsde mellifera and 1 tlI constant aeeociate
Cadllba dandulolll ahow their domll1~ almoet all the .ha11ow cracked chy••
The undoutory herbaceous covet Ie cOllpolled of annual Hyparrhenla speciell,
Schoenfeldia sracllie, Setllria .'!.l!l!."' and Cymboposan nervatue. Indigofera
~. ill the only legumenou. herb.

On the cracking clay 1I0il where the topography 1e flat and water is mvafl­
able in hafirs and Idds, traditionally cultivated farms do exillt with specific
concentr;~on dur;-And seea~e crape on 30 percent of the area. Th~ re~in­
ing 70 percent COllprises denlle thickets, rangeland, and bueh fallow (abandoned
fsru). Seasonal water coureee and migration routes transvene the area in
\fsys that csn, with minimum input, reduce the Hre hazards that occur due to
conflicting ueee of sedentary cultivators, cattle ownere, and callel nomada.
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SecHon VI Dolnmt - Rl !.ns"wn vtn IInbtln - SomnRi", - Gulud ~!!!.:l

TIri" relatIvely 10nR "octOI' flllln withIn t.WO Ruhdtviotono of the low
roinfllll woodland lIavllnnllh nam4!ly, "eAcIn ~BII~!--.~Ravonnllh ond tho 111.11
catena, eopecially the IIrOR of low roinfall oavannah arollnd El LORRwa. Theoe
two lDa.lor subdlviolono of the low roinfnll savannah on clay encounter four
distinct for~tionsl

(1) ~ 8eyaJ.!lllllanlteo ossodoted wi th Dlchrostoehys slomeratn,
Baloniteo aogyptiaca graooland,

(2) ~ noyol and~ serrardti,

(3) Balaniteo and ptchrostacnyo,

(4) AlMada !!!!!!!.. Acacta ~, Combretum slutlnosum, and ~rio
decidull.

Using the Hoop (9.6 ft 2 ) technique, fivEJ oamples of the underatory cover
were measured (7, 8, 9, 10, snd (1) between Delami snd El Lagawa.

About 80 percent of the area in Section V ia in mechanized farma of dura,
lIeoame, and tradi tional fieldo of local varietiea of ~. In this oectlOii,
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.A~~,~~ n~n)'.nJJI}_~LII~t~l.t~n" fllnnn ,Innnn "IIIndn 'n "1'''"11 wh.fdl 111'1' nol 111111 .. ,' .'1111 'Vn"
tt')II, Oflnn 1I1'1I11"ln'lll" .,f C:y mh,"IIf,g"-", n""VAllln., 11,'h",'n""I.II.A IV.Ad,I,'A,' l'I1nld·'
,~!'.'.'I~ AI'1',', 1,11'!'!'!II.Ar,Ill, "h.!."A,I" Of A., II I' lA,' I"IA. "1'1", AIIlI .11", 111'1 A_I'AIII,1 ":~.rI""'A,
rt"Hn"t,HIr.1l th., AhAn,lonlld flpldn,

flnmplp tAkpn' km, nWAy from Unlnm' In nil II,' ,A.". I.1', ""yll,llllnllllll'"n/
!,'r,h'~'~",f.....".I!y!!. 1l,!,!",.. r,M~ formlllion I' "Vl'1I 1<·.1 lh" followlo//, l'I'n,oIIA' f,VArAlo!'v
COVill' '''''IAlI:y III1A (,'I trppn I'nr fpd,IAn, IIn,I'HAlol')' .1" ..,nIIV "', "IAIII" "nl' h...o",
UIA COVill' 'n II'; ""rc"nt wIll, I" lhl! forA/In "1',,,1111'1 Ion Wnn 11lll'mnlnd III I", 11',f)
l"lIlIH'n ""I' f ..ddAn, nl.r dry ml1Unr.

flllm,.ln II m"nnllr"r1 I'; km, frllm Unlnml l'"v,,"lpd thlll thp ovnrntory ""llnlll"
UfJn comf'r'A"" ,~.".~f,n. ,A}~Y.,!,l. ItO IIIH""ot ,1I'.'lAII.I,I'.".n. ","gyp.I,,'.!lr.". 10 1"'I'I'nnl, IIn,1
An-'-'ll..".~"'.A.I~.'l. ,!.".~.sc.n.-'l~l.a.n.. form'"11 ., ""rcoIII or Ihn nlllllll r1nnllll.y. AI II", IIl1m"l"
AitA, lhn ovnrAtory dnllnlty wnn onl:lmnl.l.,1 'III 'I 11/11111111,,/1 POl' f.-ddlln. '1'1",
IIndorAtory COVIl,. whldr cnmprlll"li ~:y~",-I!op_og,n_r~. -"-r.l1r-'II,A~~Ij1.• '·"r:I;-":"I,I.... _ IIYl~'!.r,rh~n"II,
nnd j"'l1nlno':IIm hAn n .lonAI,ty of (,II plnlltA )lor hoop. r.ov"r nmollntn to IWI ""1'­
"onl: -l1n;C'tii't';ir fornr.' prodllc:t:loll I.n .,00 pOllndA pOl' (od.I'lII, IIII' ,Iry mllttl-r.

Hnmplo 9 w/ln mMAIII'"d 11, km. from 1I11hll /I III I1n ,II.':!'!'}.". ,n!,Y,n~IfIl.~.lJ.!.n",!.".'.'/
~~.~!'J!!. 1l."!.!3.r:!!.U. A"nocliltion. '1'1'0" ,1""Alty WllfI fOllnd to ho I.~~ IrllllA IIH
f",lrlnn whll .. tho IInd"rntory cov"r monAllromontll Wllro: d<Hrnlty 8:1 1,lnnl" pol'
hoop, covor (,~ :'orcont. And fornl!ll prodllctlon .,00 poundn p"r feddnn. 'I'h" dry
mnttor 'Ire prodllcod hy th" followlnll h"rhll"eou" IlIwet"", !:Y_,!!.h.oj'.'!!l.I1!! !!.',~r_~n!.n.,

~r_nd!!!!!..!!!. !!P.P." .~.~-,,!Jl!!'.!.!.!1. '.!.t!,!~'!'~~'-!.'!!.,f1., ~_r.'..~.t!~l-,..!. !.t!.r~!,,,!~~."-,:.n., lind .r~,!.I.!?!:.f_n_

l.!.!.1.!?.!!,!!.'

Sal~pl" 10 WIIR mOllnllred il km. hefore In Homnnlm l,n nn !If,-'.!!:!!.'! !'£Y..!'lL
Dnl nn I tlln /01 ch ront IIr.1!l.'!. KL~~ r_n tn/:'.l7- ~1!!IA/sp.!.~5_~.!:.!.!!0c nnnocl nt Lon. OVllrntory
dennlty omountll to 90 tr"en p"r ferldnn. The Ilnrlllrntory vllJlotntlon 1A repre­
Rented by: ~bopog/l'!. ,!!!!!!!!.!:!~'!.' ,1'!y'p.'!!!lH!nJ /I !!l!£." ~!:.!.!'.!.!!!!'. !!E!!.S.!..t;.!!., .!!.~~Inrl n
and Pllnnl'.!.~ ,~. Mennllremontn r<lvenl"d the followln" Information: A 11I'rbn­
ceOlln cover d •• nAlty (Ilnrl"rAtory) of 108 plants 1)('1' hoop, n cover of 90 percent,
nnd n foraKe production on all' dry matter bnnlA of 600 pounds per feddnn.

The 10111: Romple nlon", thlll nectlon (Sample 11) wnn menllured 25 km. IIft"r
El Sllmnnlm where the nlte In occupilld by Alblzzla, Acacln nublca, and Cappllrin
~ nssoctatlon on gllrdud (non-crackin/( clay floll). Tho denoity of the
overBtory cover woo elltlmated "s 95 treeD lind buoheo per feddnn. The rneosure­
mente of Intllct underotory cover of Shoenfeldln grnclliB, lIyoarrhenla !!l!£."
Arlst!.dll !!.E.E." find Setnrla pll1ltde-fuAcn reflect the foUowluK information:
dennlty 140 planto per hoop, cover estimated liS 65 p~rcent, ond A forage pro­
duction of 650 pounds per feddan, oil' dry mattllr. Over/(razln/( and termite
nctlvlty lire quit" clear, particularly in non-cracking clnyo.

Alon/( thiB section, the mechanized schemes of llabllo exlnt. The rOllte
muot deviate el.ther to the south or to the north as many farmers belteve thllt
the movements of cattle throuKh the forms, even after harvests, encourage the
spread of troublesome weedo.

The area from El Semasim to El La/(awa is characterized by the presence of
many wlId 1ft (sellsonal water cou rae) runnl ng east lind west, ThiB phenomenon of
the water courses could be of Kreat benefit for ~uilding a grid of fire lines.
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TABU 43

,II 1.1 I,

TOTAL CROP RESIDUES AVA!!..ARlE ALDSG IE: PROPOSE!> SS3.
SECTIONS Ao'iD nEIR K,n.:rnv:: VAI.m:

Crop Residue Total Crop 1: DM Total ': 7ctal : ~~tal ~iges:~l~

Residue DM. Digest D? n:'i S:;:rie::lts (!:)N)
Air Dry PI. 1!LE

Protein
(Ton) (Ton) OF • (Ton) ('!C'~)

Seseme straw 47,000 95 44,650 2.0 !B3 .;.a Zl:l~3Z

Groundnuts hulls 77,700 90 69,930 4.7 3,287 51 4.2~537

Groundnuts straw ~5,820 95 43,529 1.6 655 43 15~71:

Wheat straw 3,000 93 2,790 0.2 558 45 1:125:
Millet straw 144,OOO 90 219,600 1.5 3,294 43 ;4,423
Sorghum straw 619,200 95 588,240 1.- 7,058 53 311,757
Cotton straw 10,000 28 2,800 1.3 36.4 4S l.~

-
1,046,720 ~;l ;lE:Jl

,-""
.::
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VWI~T"TlON COHPOIIITION IN SRCTlON V

Ap.clIlA recordll" In
(5) IlAllIplu MAllnr.d

0'10­
111 ty

% com­
1'0,,1­
tilln

%
Covnr

Fm­
qUQncy

Avo;raf("
fotaKI'

(lb/fed,lnn)

ii

f!.llbO Pi$ nsrVlltllll 9 ZO 77 80
AdlOen !I diA suclla L5 L3 30
V.nnt.stu. rllmo.1I1I1l 1 3 14
iir;C'iiIi'tiii' 0btuIll. fl /) r n (, 5 30
"rhtld" !!.I!.e.!.. 15 12 40
Iluchiacia IIpp. 7 (, 30 Av. 5/,0 110/
"rlatlda funlclllata 14 8 feddan
Chlorf"• .2.L\it..!!. I, 4
lIypllrrhenl.~_ .!.2.2!. 14 10
Penni8etum l!~clllletllm 2 2
.!!.!!!!!!!!. .p.!.!.!.!1e- f ue CII 4 I
Litter 8
Dare 8011 (D3) 8

Section VI: EI I.ogawo via El Hughd - El Hetrom (299 km.)

Thio is the lonllest aectlon of the route, possinll through Debat Obeid, U~
GallSl (If.teryard), Shomber, Kigera {dd, Huglad, Halladama, UIDID Sakina, Gwigeina,
Idd £1 FII.lIl' Er Rutrut, and El Hdram. It falls within fivs major ecological
regions of the low rainfall woodland savllnnah namely: the hlll £!!!.!!.!'~
seyol/Balanite8 savannah, Terminolia, eclerocarya, Anogeissus, Prosopis wood­
land uvannah, the~ Repeating Psttern, the Rsggabll Repeating Pattern,
and special areas of the low rainfall woodland. These mo,10r ecological zones
display seven distinct vegetation formations;

(L) "cacia errardii, Adansonia, "lbizzla/Dalanites, Oalbergia, ~
seyal Balanites, Zlziphua,
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VIICll>TAnON COHPOflITION IN IlRCTION VI

lIamp1e
No.

Over­
story
dondty
tue/
(eddan

__-!!.!:od..!'.!!!1.11r.Y-_
Donll1 ty %
plant/ cover
hoop

JloraRo
produc­
tion DH
lb/feddon

SAmplo I,ocat ion

12 100 105 75 600 11 ~m after LaRawa
IJ 123 20 70 600 11 km after Deblllt Obe1d
14 165 61 1,0 340 28 kill after Debat Obll1d
15 52 110 60 500 611 km after Debot Obe1d
16 50 60 50 300 61 km after Huglad
17 112 litter 40 250 9 km "fter Guweilina
18 145 65 65 350 18 kll after Slimp Ie 17

In thill section of the route, the est1Jlloted cultivated areu are about 40
percent corresponding with water availability in Lagawa, Drungos, Debat Obeid,
and Shamber Kegira. The understory vegetation has great dIversity aB the route
CrOS8ll1J different Boil types such as crackinR clays, nagaa, and aandy aous.
Many seasonal water courses cross the area while overgrazing ~nd sheet erosIon
occurs in areas where the atand of Cymbopogan is not dense and where termite
activity 1s very aevere.

~ senesaleneis, an invader buah on sand soil, is replacing Terminalia
brownU which is decreasing in density due to human misuse and old age. 'Ihe
atand of ~, wherever available, is found associated with Erasrost1s
termula, Oldl&ndia senegalensis and Ete~ elegons.

The frequ~nt fires that sweep the area an~~ally plh~ a major role in the
veg.. tation comp.,sitional changea • Fires r..O::uce the existence of Androposon
gayanus, favouring the prevalance of fire tolerant spechs such aa Oldlandia
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hArdor "Jelll",,!: til''' "prell,l. Th" !~~SBII.rll. ""~lllltlll!C 1'"I:I."rn Innd IIYIII.~m whlllh
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Vll,m1,TA1'IOtI GOMI'Ofll'rI.ON IN f111,(i'rfON VI.

f1peelo8 rllnordo~ til
lIoven Illllllploll
IMI\8ured

llnw'
IIlty

% f:ompn-'
III t I 1111

%
nov"r

or 111.1
1I1I0c:101I

%
ll'r(....

lJllf1l1ey

AVl1rnllfl
(IIrIlK"

Ih/rnddoll

.!!!.!.~'!M.~grAd lln 11 II. I. (,0 J()
!!.IE.!J:rheni.!,~ I. z.n ,,,
,MYk~ f!!.r!!~~'!. 7 70.0 700
~;oboll.11l ~!:.lVll.~. I, 0.1 I j

Br.~hi.rin !L~tto~~ I, II • I. 15
80r8hll.. !.P.1!.!.. I 1. 1, II
Cenchrull biflorllll ') 10.0 30
Er88rootl;-t~1I 5 3.6 30
Andropogon gaYBOIIR 0.1 0.7 3
Oidlandln llonoglllnnRln fl 2.11 JO Av. 470 lb/fQddnn
Arilltidn~ 5 2.0 20
Brnchiaria !.P.1!.!.. 2 1.4 15
Chlorill !U!.. 3 I,.) 15
Caallia memoooldBo 5 8.~) 30
Ariottdn mutablln 11 t tor lit tQr 11 tte r
Lrt'"t"Or 1/, .0
Daro Iloll (DS) 23.0

Section VII: rol Meiram - Abu Mntnrig_- Buram (308 km.)

'fllia oection of the routo Hell in two mujor ecologicnl regions of
Termlnalla, Seclerocacya, Anogeissus, Prosopis snvannah woodland nnd the
DlISgara Repeating Pattern of the l0w raInfall woodland savanllAh. Within these
two major regions, Ilpeclfic formationll were identified, including: (1) Guiren,
Albinia, CombretulD, Seclerocnrya, Dichrostaehys, Terminalia/Dalanltes7A"C8da
sene~; and (2) ~ea, ~bizzia, Dalbergia, pombretum!Acacia senegal forma­
tion. Only 2 samples 09 andZOT were meosured, using the Hoop technique to
determine the understory vegetation parameters.

In the Baggara Repeating Pattern where Nagaa and ssnd sol1 (stabilized
dunes) alternate, these two soil types suppart a contrasting vegetation cover.
In the Nagaa eoUe, Ac.!£!.!!. ~.!!.' Acacia mollifera, Anogesllius le1ocarpu8,
~ humllis and stunted Acacia seyal are well aSllociated with Schoenfeldia

I

I
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(MIII'lIlr) wll"rll thFl dUI.t.lVAUOIi I.r ",'11,,1., KrllulI,IIIUt.A, JlIIl1 lfAt."'·III"I"" II> 1"''11:''

tliioif~'-thll ndntlul( uAturAI vpll"t.A'.'n" 'A ,~omIIOlln,' "r I:om"roln"" /lpr,'pr/ll:ArYA,
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AI. tholJJ!,h~.Lm)} ..,~,'-'-A_, .fl!,.rl~~p,:~ry." ,A'!'!8':'An..I'.Il.' f'ron.I'I~I.n. wood I "",I AAvAlln"h,
~l!.r:!'_~ !'.~.!1.~8.'!.L~!!.'!,!.'!., '::l1."!'!.f!,.t_,.• '."., nn,IAI.'" r.,~I.n ,"JII~.... Ar., I '"' rnA Jl I11K 'II ""nAil y ,
nUll tllA name undArAtory vl!llnt.nl.lou nf t,hflA,,,u,"r prnvlIlIn. III rill'''''' ynnrJl,
IntAlIlllvp r.ulttvAI'.loli Jllnr!:",' !:o or.I~U"y flJllnll'R(v~"-I"AC'A or lAnd, PAI'r:t,~ullldy
IlrUlr the explorntlon or 011 r'nldll In 1:11,' IIrnA. lhlrnlnl! 'lit! 'Ir"n nn A rI 1'111:
Ilt~p tn Illnd prupnrAtlon rol' JlRwlnl! IA nl:ln",,.tnll pv"rY~lnrp '0 K~l rId of t.rl'''"
lind bunhaJl. flo fill', tim cultl.vnl:I1,1 /ll'nn olonll thfl nul'Vl'Y routo £,xI~I!f"ln ",0
porcent of tho totAl nroR.

flnmp1l!A I'} lind 20 Wflro tllknn 7 km. lind /.5 km. Aftor Allu (;nbrA nHlpIH'.­
tl.vely. Tho eAtilOlItl'd dnto I'ovnoln,! thnt tn !lnm,.lo 1'1, t.IJ(! ovnrnt.ory dl1llnlty
t8 121 tron por fl!'ddHn willie tho uuderlltol'y d"nnlty III nbout n plAotn pOl'
hoop. Cover IImountn to 00 porcont nnd fornK" productIon on nn "Ir··dl'y "Anh I.A
entlmlltnd 1111 1,50 pound A Ilnr fOlldAn. l' or !lllmpl" 20, till! ovol'Jltory ,1''lIl-lHy 1.11 95
trotlo per foddnn, tho under"!:ory dondty tn fJ(, plttntll pOI' hoop, covnr til 75
porcent An,1 fOfllllO production nmountll to .100 poundn pel' foeldAn lI'r elry milt tor.

TADLE /.7

VIWlnATlON COMPOSITION IN !mCTION VII

Species recorded In
2 sampleD meaDured

Dcn­
oily

X
Compo­
aillon

X
Cover.
of all
apllcies

Fre­
quency

Average
forage

Ib/ feddon

Eragrootis tremulo 28 25 78 100
Cp.nchrus bifloruo 25 35 100
Arlsti~ pol1ide 3 5 50
Penniotem pedicullatum 11 8 50 Av. 375 Ib/
Andropogon gayanuo 1 2 25 feddon
Oldlandia ~enesalen810 5 3 50
Littl!f 5
Bare ooil (8S) 17



'l'hh ArCooA w..~ COWH'HI lIy l.hA l'lH1Olllt n.. rvAy cArrlA,1 hy ltllllltl1f( 1',,(lIIIII(lfll
Ilu"lll.. " (liTIJ) 111 1974 whIch 1M II ullHI mUll I of UOUt'I!'11l !JAr fill "tllvi ncOl. TIIIl
dOldnlllll: \/IIflAt,1I11011 IH.rll bl!I'IIIIlA III t.h.. Apill!! II I IIn~1I lit low rllIM,,11 """"lIl1nh
llub-",aollJI(I.ClIl. lion", whl.r.h III ,1/lmlnAl",1 lty I: IIll .11IlggIV'.Il. And ".IIgg"J!A 1I1',,"AII nil
I'llttl:lrll IlVIlI"mll. Acoor,lInM t.o till' Vl!Kllll!I.lon nill""lf\OAt:loll l'IIIAf,t"'h",1 ltV
litO III 1')11., thl! ArM I II doml nM.p,t "y tllorn nhrl1hA Amt thOI'll ,,"VAnl1"" formA"
tim.. The! f,HI1lI1 t: 1011 I.lontfllnA ll1CfllrElIIt Illllr··fofnlAt.lonll, IIlIh·I,Hmlll:lulI clIm··
plAX~II, lind "A"octAtlon AA followA'

1) AeA,.IA 11I"ll1.f"rtl thOI'll IAlIlI A\lII"fol'l1l11!.lIJlI. ThIn lI\1h··fol'mlltl.'ln <\011­
iA,(ilii'-two---;j(lIllm;l't~'i t:l.l!1I IIlId onn '1I1Anl1 lilt I.nn I

(II)

(b)

(r.)

Acnclll mlllIU"rll. ""ndA l1\1bl,en III1Fllldlltion. Thl.II AIIAI.dAlIlIll
-occljr~' Tii·-'al!'ij'r~itIlL~~;;T·"Mll;;~";;'11,1 In ,Inmlnllttld hy !IL'!"J.I.I_l1r~LI1

~!!!.1.t!!~~!!':.'.'..~.'!., .r~.!_I_~Al'l'...._,'?!'..r:!y.~,,~!~~.''..1Il. .'!.I.'!lYJ'.tJ..'..I.r"..

(2) A!'~!:!..."_~.~'!.,,!g~_ nnvl1Illll1h rlllb-formnUon (It'.'!-).

Thill nub-forll\lltlon exlAtn III I1An,1 pocknt!! I.n hlltwef!ln cloy 9011 IIlId
conght!l of pure IItllnd!! of ~~:..!!!, .~!'.!!!!I5!'J_ which h conflned to 90ndy
11011. Thl" ouh-·forlMt lOll cOllllllltll of mlll.nly four Auh-fMlIIIItlon
l10mplelleFlI

The Mooel ~ted specleA wi th these COmpll!lll!fl (a and b) ore I Al hl1:i.A
.!!!!!.!..'!.' Julra lIenegnlennlA. DolA.!!.!.!..!!..! ~tloca. lli!.lhergin,
!!clllnarI!..)'!..~~UJ..!. Dominant gra80en are mainly Erngro9tiA
tremull1, CI'~!.e.I!.!... DActylActenlum oegyptlum.

(c) ACAciA seh"!gsl. Alhizla ~. Combreum glutinonum,

(d) Acacia mcHiero. Acacia aenegol. ~ neyo.!.. Combretum
complex.

) ~ Seyal thorn savannah sub-formation.

III the flub-formation which dominates the Dl!Sgara Repest1nj( Pat tern.
;.., ....cia seyol 1& associated with~ me1lifera and with Acacia
senegal in anothor complex.

4) Thorn Bavdnnah and savannah woodland dub-forution in the ~abB

Systell,



"I'It!! Ulftr.. 1.11 III' l'off"I"H/l1l hl'ltH""'" IInll lind V"ICAtlHlon I.n l,h~

1l1l1.lI,h!! lllnd "yAtu" Thl.A '!I.h··f/lfllllll.l'ln "onllllnll .1.1 rr",nnl. A"It··
'rot.AtTnn rOllphllM I

(,.) ~S!\~.!,~, 1l~1f! I, A"vllnn"h co",plllJ(

'rtd II oolllplu fl'I'I1I1'1 (\ p"fA IIlAn.1 0' Al)llllh eeyel" 1I!1!l!nl t!!!!
!''''nJlI).IH1~ IIn,1 Mellrll throu,.h thl! 1l~IUI~im. iiYlltu;' Ptu,t..lc·ufil-rfi
n""r Ah" "lCAlCli UnhtllllO!. 1lt,,"IIIIIIII. /1£11"" 'HI'lI'!YIl.r.f)JI.hlL~,

!,!,~.I.'2.IlI. "J..., "~.\1hl'~".I}ItLtl.~, ,~.P-.I'.!., 11,,,1 .fl,!,.t~r!.". Y(!.r,~.~U,lIt)I .•

OJ)

Thlll COlllpJt!X /I(:cllph" till! IIIA.1nlty of UtA _~~"'!.IJ.~. IlYlltfllll And
htlck IIWIlIIIl' "Uh"lIyllllul. AIllloe Illtlld 1I1'llcll'lll Arlll .~~,-~l!r':!'ct\!~

.s~I!.lJI}!'.".!.'."".,r:.oll\.l'D".lmll, Il'H.!J.~...n-',~11'l~ ,~!!' 1"~11!.\\ ~ IIIno~_~ 011.,
A1.!!.l..':.!.'!. l'.!'.A.!.!!., ,"!:!'~.I.'! '.!~."!'a2.1.., "n,1 h\'.'!!I...·l..'!. Iill'!l.tJ.!.·

~!·;.'I.!?!~ '!.".!~l!..I_, A..('..c,!!.:.I•.II.'!.~.Y~J, f'!.!!>s!'J:.!!.'! !;I)J!.!JI..!.II., nAll~..r:&!.". ll11b ri forM,,-
Uon.

flOrA!!ll product Ion IllOOlIntll to '\f,O pOllnd!! pllr fllddlln. l1,ulllblll fnu/CII
(40 parcent 'Itili~Btlo" cllt) AII\Ollntll to 324 pound II per fedd_n.
Orattn. condltlonB In thlll Arell Are excelillnt.

n,rea typflll of croppIng IIrll ulled for cllralllll production. thUll A fill irrl­
Rlltlld cultivlltion, mllchaniz@cl rainfed fllrminlC (HR), and traditional rdnted
cultivation. Amon~lIt the moat importAnt cultivlltll croplI arel 1I0rghull, ~urll.

millet, lIeBame, whellt. lind cotton. Table 48 indicatell thllt the totd-;rea
under cultivation aDountll to 7.98 mIllion fedtlanll in Routh Kordoflln And Darfur
Re!!lonB (almollt 50 l'ercllnt of total area under cultivlltion in thll whole coun­
try). The total area under clIltlvlltion around Alld with the aua of the pro­
pOlled SSR (South Kordofan. South Darfur lind the White Nile Province) allountll to
3.95 million feddanll which reprellentll BlIllOBt 50 percent of the total cultivatad
IIrea in KordofBn, Darfur. /lnd White Nile.

Traditional rainfed cultivation IIctiv1tieB are mOlltly confined to the'
northern fringe of t:,e low rainfall BllvAnnah, north and south of thll raUway
line or where 811ndy 8011B are available. The loolle texture of the 88ndy soU
facilitste8 80il treatment and sowing of cropB using traditional small hand
implementll which connot be used to treat clay soll. Tho total area under
traditional cultivation within the project area amounts to 3.54 million feddons
which represent 88 percent of tho total cultivated area8 in South Kordo'lIl,
South Darfur, and the White Nile.

Table 43 indicates that crop re8idues production in South Rordofsn, South
Darfur and the White Nile Province amounts to 1,0116,720 tons. The table aho
gives details of total residues produced by each crop in South Rordofan, South
Darfur, and the White Nile Province.
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"Ahl", 11'1 AhoWII th"t the fl""I.dllP.A "lin vl!!ld " 1.01. FI I ,11101"'" 1I111f1 II1It rll'nl
('1'utH IHlulv"lflnt. to ',~I,(,(ll 'Ollll Pflt' V"IIt'. If II '" ,~'nlll.,lfln,,1 I.hllt th" f!!tHI
"'!"Iul,tem"nt. hy 111\ Ilul"".] lin: I. (All) III p'lI"vlllplll to I.O/,'t1 tl1l1 of ','liN 1''''' YAllr
(hOAD. 1(111), Ihl'n hll fl'flrI t'!!'Il,iremplll pH 1I1~ m'llIl'l/l 14111 IIm"""1. 10 n."'~l ton
'l'lnl/hU/" "'. Thllr"Cof'A, It ""11 h" "oll1d\llI".1 Hillt I.h" "roil ,,,"1,luA" AVllllllhl ..
ror 1111" ':Iltl "'II'l'l"ml'1I1 "It' f"",1 ""'Iul,pmpnl rtf 'III", ,lOl Ali/" m.

'fhp l.rolect Ilrell hllll thl' l"r~t'1I1 "oo"M,1 rAUon of r,lIInA,1II In tIll' rhllllln.
FIMurA 11 fln,1 /I"'ul11 IV I nrll.r.Atl' thAI. IIt,,,~k I rt I.hl II IIrpA lirA 'llI,v",1 10 J(1'IIf:FI III
the lI'l'ttth, r.!<ul" to 'lAhr e.1 "rAh, 1,lIkp Kellllk AII,I "I' I () Ih" houo,ll1rl,," of I IIII
UJIIll!r NlI" R"g lOll 111It'1111( dry 1It'1I""'" (llovllmhl'r-,Junt'), nnd tlmn llK,vet! hAr.k tlOrth
or thA rAI hilly lIne to Jlrll~f! In AAtHly IIr"flIl ,Iurlng Ih" rAlny A''!IlIl/11I (AO~UAt ..
November). ilui, ::~ .. rel.lult of thA I'IID rlrollF,ht, prohl",m4 of dAII"rtlfl.clltl.on,
AtHI rnn~" .'t'~ .. r1(jrlltlon, thl! trll'" l:I'.lIlnl Wl't """1100 Arllt'nl( of the -".'!R8~r.A, hAA
AhUte'1. "ollih of the rAllwlIV Il.n". I'nrl.hArmorA, thll tr"""ll:lonlll Ar"AA IUlt,,'"!n
t.h" w.. t lind "T'y IIAIIIlon IIrtUIA Anrl which l.rl'vloulIly AfOrli'lld oo.ly 1111 IIlll(rl.lUon
~cllllln!C for the !,~jU!.'.1.r.,A Ar" now occnpl!',1 hy r.Aml!\ 01 lui Ahl!1l1' OWnl'r.A (O.,,-",II.'_A)
t r(),ll tit ... d"MrllllAd II"ml. --dellllrl: lirA" I nil rl!1l1. onll. Th!!II" Af!!l111 Ill-A IlhuIU Hq,d In
th~ rec..nt 1I/10/UNOP/UlidAn Govllt'nml'nt rll"t. fln,lIng m'AAlon r"port: (FehruAry
'fJ)/,) In hoth Norlhllrll Kordof"ll nnd D"rfur R"Rlonll 1I0d COlftprll.le A tot.AI of
IIpprodmAtl'ly ',OO,O()() km2 (fJ'j mILlion £odd",,"), mOFltly tn the A"ml.-d!!Al!rt An,1
the northf!I'n fdnMe of th", low rllillfall IlAVllllnnh l'colOMIr.AI. "onIlA.

The Aevl!rely aff"ctlld Aren In KordofAn nmountA to 200,000 km2 • Thl! totl.ll
nffl'ct"d populAtlon hnll bMn ""UmAt"d lit: npproJd.mlltl!ly I.'" mllllon. wIth AA
mnny 111.1 'i30,OOO (neArly 'i0 percellt of the popll.llltlon of NorthHn "ordofnn)
mlfl;l'atlnjt And !Il!ttllnf( to the Aouth In II.lIhllll, Oil II nl! , lind F.I FIIln dlAtrlCtl.l.
In Northern Dllrfur, the AreA nituntell between llltitude 12° nnll tr,O _II and longl­
t.ude 200 F. nnd 2nD F. tClta19 almollt 200,000 km2 • ThIll I.Irl!l.l in l.Ieverely affect .. ·:
by drouMht and dl!nertlflcAtlon. Out of the total populatIon, one mIlllon
\nhnbitanto (166,000 familieo) hAve mlgratl!d wlth thelr Ilvel.ltock oouthward and
reoettled at Dlllelll, Nyala, Cerol1a, Idd EI Gh",nl.lm, I.Ind Buram in Southern
Darfur. Figure 13 Indlcatel.l areal.l affected b~' denertlficatlon In the north olld
areaR ln the 1.I01ith now ~aed for the rel.lettlement of the mlgrantl.l. During the
drought, conoequencel.l that "re relevant to thlll I.Itudy include:

(~) the largl!-ocale oouth mlp;rotlon, whIch added more llveBtock to the
Bo~thern IIreal.l of Kordofan and Darfur and,

(2) thl! degradatlon of the NSR where oevere deo'lrtHicatlon hoo token
pl~ce makinjt the route unault8~le f~r lllrge-ocHle atock trekking.

AnotLnr aspect of land uoe ill crop reoiduel.l which are Important as lIupple­
mentary feed. Rninhd tradltf.oilal and mechanIzed cultivation are pcacthed
over extensive areas, ~..hile irrigated cultivatlon ia practiBed mainly along the
White Nile •. Toble 4B oho,..,o the totlll area cultivated oy different cropo and
the tota 1 crop prooue;' L~n8. ThiB wiB 8i ve an id'lll l1bout th", available crop
residues. This table ohou~d be compared with Tables 42 and 43.



~ 1(,11 .,

'filII Mlhrh foUowlld 1I1 the rtnlll lnMl.f.on of 1111I unIt IIn,1 thl! t.~IO f"AdOlf
rout,1l11 Wllfll hllACHI upon t.1ll! MA l.yAll! of "urv!!}' ,IAt". IlOIIIII, I.on. An,1 \lrorIIlI1U,m
of th" nlltul'lll hltHI rll"oureAII /Ill wllH IIR thl' ,11'!\.AI1.1I ,lllllorll,,,d llArUM. In
Ac\dUlol1 to flfthlr"l. ffllld rl'1I0Ilr".. ". til.. rollowllll( \l"fllmptl'!fll ",pr'" I,lIkl'lI Int.o
conllldilfAL IOllt

(I) AVllll.AhllJ.ty nt 'lth"f flllHI rl!!lOUYllP!l IIllllr till. API .. r.t.Ad f'lut!!l

0) pelllllnM dOll'" to thl! trlldIt.101l1lI rlOmAM" ,I~}' ,,,,nnon MilA'} of (lOIl~I!II­

trllt.l.on And trlldlt.lolllll I.lvt1Atnck IIl/akAllI. Thl! two fnot.lf!r r~lItl!A

IIel'll IIlJlflCtCHI to connect the mlllll fl6K IItth ot.hnt 1.1\I1'0rtll"t. IIrMA of
oo~llldto MllcllInt.utlon In both KordofAn lind nUfur IllW'OIlA;

(3) AV(lltiinM coofllct lit th eKlIlt lllll mnchanhed or ttAcll t. I"n" I rol,.fod
cUl,tivatlonl

(I,) pr(lpoll1ng A dR"All typn o~ mOVIHllellt for /Irlllllnll \.iil'l")"f'II. maInly to
pr(lvlde MOIIMh IIrM:Lnll whUe Qt:ock IIrC! tnkkad IIhnll tilt. rOllto;

(';) fltlllinK foad rUOllrClllI IIlonl! thlll crLLlcAl arOR (il"ml-dollnrt "ono)
whJ.ch C!xtolldll hotllonn remlo tti vl.II III 11IIhm to Omdllrl1ll\n;

(6) idilntHying drinking water OUpp1189 ilt reaoonAble intMvRlR RlollM tho
oe~tions of the BBR and Ltll two proPollod fooder routes.

Subdividing the rOllto Into eIght soctlons a110119 accurat', mel\lluremento at'
velletAtion. I' numbar of undom ..mphs from each ooctlon of tho rOllto mo.sured
fotllge production. Porty percent utilizetion WAD 1I0ed to doduct undoll1rablo
fouge plant opochs. TAble 49 Dhows C!otllDtltoo of AvorRge (oreRe production
per unit Are~ (foddan) 011 an aIr dry baBio.
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IWTlHAtlW AVIOlACm J10ItMlf. "IWIUJlnl'ION
"11,1l IIHl'r A1111, A (J1II,OUAN orl AIIl flRY nMIIlI)

Nn. of
flAml)I!!/!
r"oMdntl

AVllrAKi' J1orAK"
I'rnduc t Ion
(I b/fllll"nn)

AVflUKe IIIIMbl!!
J1orAK" ProductIon

ft()% cut
(I b/ flllMAn )

AVllrAlCo UlloAbl!!
J1orA~1l l'rlJllllc~

t I lin. Ai r ,I ry
(tlln / f IlIlll"n)

I CriticAl IIrllA
2 (lrltlr.AI. nrea
'J 5(JO 'J'J6 0.150
I, 100 1,20 o.ln?
5 5 5/,0 :.\2/, O. lid,
(, 7 1,7ll 2112 0.127
1 2 175 225 0.101
B 95ll HO 0.26

Not'll \lllt.nl hl!\ ml!I\AIIClllDllnt dntA AlII rllcordlltl In IInnllK Il.

lin Table 49 lndlr.otoll. foroKe from natural pootule In nvnlloble nil Alon~

the BRR nt. different. rnteD of production, rOllglnl! b{\~ween 0.1 to 0.2(. tonI
fllddan air dry. Naturnl rongn forAKo In completcly abacnt withIn thA critical
area donI! the rOllte "etwoen Knlltl or Tendol tl lip to Omdllrma;l. ~.bnonce of
nnlle for./llle In thin Aren in due to overKrnzlnll, land ml:lUne and deDfirt1flca­
tion. For llventock movll'~ Ulrollgh the CritiCAl area, whother on hoof or IInlnll
tt..n!lport, Ilupplemllntory tced 1fI C9Aont. III 1 to mNlt thol r reqal roment9.

CArrying CApacity la boned upon the octu91 food reqllirelDl!nt9 of on anlmol
unit (AU) per year In the form of total dlge!ltoblo nutrient~ (TON), entabllshed
09 1.04/11 ton TON/AU/Y (AOI\D/1981). The aS909911Mlnt of the currying c9pac1ty of
the SSR, tlsing the TI>N concept, will require that the overage production of air
dry forage for each gectlon, on indicated In Table 49, be converted to overage
production of TON pt feddan (ton/TON/Fedd.).

To arrive at such a converdon, the aVIHag" air dry forage produ~tlon per
feddan i9 multiplied by 90 percent, re9ultlng in the overage dry matter produc­
tion (OM) per fedden. The TON of the natural r1lllge forage plant9 is 09timoted
as 31.4 percent of Itn dry matter (AOAD/1981). When the avo rage dry m9tter
production p~r fed don i9 multiplied by 31.4 percent we arrive at the a9acsoment
of the average TON production per feddon for each gection along the route.
UBing the e9tabllnhed animal unit feed requirement In the form of TON (1.0441
ton/AU.'Y) the carrying capacity in the form of I!edd/AU/Y or Fedd/AU/B1x IDOntll9
can be determined. The carrying capacity here refers to the number of feddanB
of the rangeland that are required to maintain the food requirement of an
annu91 unit during 9 year or six month9 period.



Tlu! ourylnll IIIIJlllOlt.y (iI"dMIIII/Y) "hM ""IHlpU.,1 \'y thll tntlll ICrllP\llI~

IU'" "Hh Mch 11M I'.! "'I (tlltlll 11II11(th or 1.1"" " ..ol.lon K lift km.), dlll.I'I'm'"IlA
IIt,lillklnjl( tllt.e Pllt yAllr ot AIK ""1Ot.h" pllflOl1 rot IlAnh ""etloll. 't""", " "hlllol"
the AYllltlllll'l rAU /If dr dry rotllroll! pro<lllntlllJl pet IInlltl",., TIIN, th~ Mrt'yllill
clIpA(\I.ty And th.. lltocklng tAtll thflt lillll h" I(rllp\'HI In IlAnh III"'ltlllll rUt' RIll
I\lOnthll durlnlC til" dry IIllflAon.

IlANOY. "OllAr-Y. PIWOIIGTHHI ANIl fll'OGKINCl ItAm I\URflflflMlI,NT

IlAcHo"
No

I
2
1
I,
'j

(,

7

8

Totnl

A"ct,loll NIlI1N'!

.J. Aulln - In Oulnm
1'.1 Ouitlm - Ahu Rukbll (Kolltl)
Tondlllt I - Abu Kn rI,ho In
Abu I<JIrRhoh - OoJ.ARlI
OaI.8,.1 - LIlgIIW8
I.AJlIlIolIl - MlIglnrt - ,n Mnl rIIll

1'.1 MelrA'" - Ahu Mlltrlg -
Dura.

fturAIII •• Kund I

fll.oekl n!!
IlAtl'! TotAl

All/flee/
Rlx month"

J(,II,ll1
lei, ,1,5fl

1\) ,1,?3
19(,,1011

[(,2,fl97
106,516

791 .9fl~

llemAtkA

Crlticfli Arnll
Grlllefl! Arell
Grflzlnrot IIvllilllbln
Grflzlo!! flynllabl.o
GrAzln!! Ilvlllla"lo
Orllr-Ing aVflllable

GrflzinJl AvnilAbl"
GrAzing OVAIIabie

lui indicated, thl!' S9R (Kundl - KOlltl) can accommodate 791,965 l1veAtoek
units (AU) trekking on hoof from the western regions during tho six monthe of
tho dry se~80n, whoreou trekking of Gtock on hoof following the trAditIonal NSR
is hindered by lack of both IlrazlnK and water aupply.

Q!~-take Rate!.

National commercinl off-take hall been variou8ly eetimllted 88 (, percent for
cattle by FAO (1971) and 9.7 percent for cattle ond 24 percent for eheep by HTA
(1974). Recently the AnImal Rellourcell Economic Adminletration (AREA) in 1980/
1981 estimated the annual natIonal off-take on the baeis of the actual number
of total stock exported and thoee coneumed locally. These eetimatell are ehown
in Table 51.
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ThllI,1I, ",1

'(O'l'AI. (lI',,~'rAKp. MTIHATIW IIMlIW ON IIKI'Ol\'r
(ol'(I[(;rAl. ANn NON-OF"ICIAI,) ANIl TOTAl. NlJHIIllR 0"

WroCK fII ....IIIJl1'rKIIIW (o"lIlm..." ...NIl NON~'(WIIf(a ..... ) ~·Oll l'IfIO/II1

It"m Kind (" AUH~k

GA ttl f! '~--'!lh~-f!'Ji-' (lUA t"

I. Ilx,.ol'( Arock
1.1 of HelA 1 llKllOrl
1.2 non-offlcl"l ~xport

11 ,000 I, 1(, ,000 I, ,(joo 1,000
Y.,.~).(~~ ~.l!.'I.I_O!!!t... _... __ ...__.:" __..__.2.!..,_lJ!til

• Total nxport :10 ,000 1,,000 ')1l,000
=

=
2. Totn 1 IJ I1111 II htf! rf!d

officiAl And non-orflclAI 1,72J,OOO ),';60,000 2,1,2 /,,000

1,ln,OOO 1,,11l5,OOO 2,1.211,000

10,000

101l,OOO

J. Total Atock ~~puIAtlon

4. Percent of orr .. toke
19,1,]1" OJ(,

9.0
111,116,711, D,270,1,09

2J.1 10.)
2,698,690

I, .0

•
Table 51 Indlcote8 9.0 pfHCf!nt off-toke for cottle and 23.1 pllrcolnt off­

take for 8heep. For weAtern Sudnn (Kordofnn nnd Darfur) Hunting (IITS/1901)
calculot~'d 7.0 percent off-tnke for cottle nnd 24 percent for oheep, 411 noted
tn Table 52.
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Ci'V~1'AK.K IN KORIlOVAN AfI[1 OAfttllJR

-...

hie 1,011 lind
Stook Tyl"

T()tlll Totlll (All)
(l,xlrllctfld

----~------_......_"...-...........--........... ----...................-._------....- ......

I. Kordo((,n
I. r.attl. 3,947,090 (0.7 ) 2, \2(,,9£13 1,.9,30'1
2. Sh.ep 3,686,120 (0.2 ) 737,22" ~4 176.93',

2. Darfur
I. Cattl. 4,615,S7" (0.'1) 3,231,112 '1 226,176
2. Sh.ep 2,950,070 (0.2 ) 590,01" 2'. 1,.1,60)

14,299,15', (,,691,3\) 69/, ,022

80urClli 1. Btock popuhtlon for J(ordofan .nd Darfur (ARKA 1980lifrr:---­
2. AnImal unIt equIvalent (AU). IoAD/1961.

The total 11 veBtocl:. Actually extracted froll the weotern provlncel AlIOuntll
to 694,022 AU. Thh number 18 far below the 81tlaatlld atocklng ratll capacity
of the 88R which 1II0untli alMoet to 791,965 l1veatock unito (AU) during the Ilx
IIOnth' of thll dry IIlIllIon. Therefore, it can be concludlld that BUIl_r gradng
1a available In an adequate allO'Jnt B11 Blong the 8SR frolll Kundl to Koat 1 to
..et the feed requinIMntB of l1vll8tock to bfl tukklld froll wutern provInces.
Thl actual 'tocking r.te capacity of the S8R (791,985 AU) C!Xceeda the norul
annual off-take (694,022 AU) al~at by 97,963 AU. In eddition, the calculated
total crop reBldu81 that can be made available aaount to 01 Il1O a t one rat ilIon
ton8, aIr dry. Th18 allOunt provides 491,601 tona of TON which, if Ualld u a
aupp1ellentary feed, will meet the food uquirement at 983,202 Au/6 montha.
TItle alao indicate8 that thll exeelSO crop reaidue8 can be u90d 48 a supplelllllll­
tary f.eed along critical areu of the 8SR.

Un,:ontroUed bush-Ure outbreaks in thll aeai-dullrt ,and the low rainfall
8llvannah ecological zones of the Sudan re8ult either frOID carll1usneBB or
intentional rea80n8. The occurrence or such f1 rlls le annually reported in
thele ecolo8ic~l zones, immediately after the end of the growIng 8elaon. Such
frequent fins in the grazing area, of thll country caU8e reductIon in stock
nu.ben and change in the flor1etic compoel tion, i.e., increase of annuals,
decreaBe in p8rennial aras,e8, and increase in fire reei9t8nt plant8.

The reco_nded Masurea for range re,ource, coneerv,ation against dllvaa­
tating firee include:

I
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::1. flIppolnt. __ nt IIf fl.t" 11\1111.11'1 til "IIAllr.. 1"'(lIIlI,UOII of lhl! [(lilt .. At"A
tri"l1 A""'PI",lIg fl feA I

'1. IJh ..ntl'~AI h"thlrd.,IIlA thAt 1"1'111 hI! 11".. ,1 III Or.... III1.. i'tlnAUllfUIlII,
""I'U ... lIllHly In the tlHt1(!ult h"'!lvy An,1 w,,!. RotiA. ""rhltd,I"R 11k..
IIRtilAII In AII'\ IIRtlIAn~ ...r ... Rrhl"w! Ion 1'Il,'N!II!. fll""nrv whl'l' IIA .. d
III tlr,,~\II1"R At An Allllf""I.m"IIIAI AIJlll .. I'll. NYIIIII II 1'(llllrARI.lnl! AlIlI
tYI'"'' 1'1111'1. IIA /lIllY, lI"n"'!I'll"klll/l dllY, A,,,I AlIl1dy A'" IA.

I. h""'w",,,n flh"rk"lln " ....ill Kllr"holA I

ThlR pArt of th.. rOllte, "r/lvl,I"1l A.. IlAOIIAI wAt .. r (''''I I' AI'" thlll trAv"rA"
th" Ilr"A 1'11111 ,,"ly nom.. AIId~t.lllnllt conlll'ctill/t 1IIIIlA nr.. 1I.... tI .. 'I.

'I. h.. tlll"~11 11,1 l.OIl,AWI.! - NYIIIM .. I1,l H"lrAm require" elltAbllAhm"nl IIr th ..
pr .. vloulIly "'(IH'.lIt"tI fir .. IlmHI thlll l~lH\ll"cl NYlIMII .. K"Il"I.rA ,. It,1
HlIl(lad;

I.. ,..,tll/Hilll 10 Melrllm - l.nke Kllndl. CMI l'flcnl.vn eHI!"Uvll prot!!cL 11111 IIh,,"
Chevron Oll c'ompnllv pAlrol. rClAdA Rrll eXl..llnllp.t! further Flouth t.1l the
!',I1.11.s!,_!!.n.. Ile/(ton. "'1.00 the f!xtml9l.on of AIIII HAtul/( nnd "'hu (lahrA
II,rltlll tn thf! Routh I(IV'HI ITNJr<' protllc.L1on allAini'lL uncontrolled firell.

Rlln~e reoourc!! rel~hilitntl.on enn he Achlevetl through:

...

I. reneedln/( of deterl.oroted nrenA with ndnpted Apeden. "'rtlfl.elAl
r"Aeedlng nnderLnkingn clln he cllrried In the AreA lylnl( .In thn vleln"
lty of KerlMl, partlculorly on the Acuthw!!lIterll part. Mnpt",1
n~ec1en such all ~J)Of!t~ negyptium, _~Ilrl.II. xalltheluCR., And
Indigoferll !!.E.I'~ Are the most proml.slng oneR in the area. Seeding of
the Area must follow complete protection nnd thinninK of Acncln
~llifero. Kermal - Ahu Rukba - Gadid - Koeti require the onme t~~
ment lIB the area oouthwent of Kermal. On the non-cracking clnys
(J{ardud) along Ed Gueim - Tenrleltl, natUrAl regeneration under com­
plete protection leadll to /(ood cover establishment. Artificial
rest·cdl.ng cnn he Ilttempted In areaa where remnentA of desIrable
plants are locking;

2. reservation of deteriorated areaA where rainfall is high. The
severely overgrazed areas near El Abbosslya need protection throlll'h
reservation. Here the chances of improvement by natural regenerHtlon
are good;

3. buah thinning where the stand of thickets is dense. An area such as
that from Jebel Ed Dair to Gardud Nama contnlns dense Acacia
meHUllra :!!tanda that wi II not a How penetration by animals~
th~g-of the bu~~ should be taken to provtdQ room for herbaceous
cover estsblishmentl
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10.1

l!l!lBhll"hlMnt nt hol.lfnll /(rlllJtlllR rtrlM till! UlltlltlnnAl ""uk"t" to
(!!!Iue" nll"fAI.'h'kln/C IIn,l nIlP'llt,,~In/( "r thl! ",,,rk,,t.,, , "ucrnlln,"n!!" ,

COnllIJrVIlU"n ('BII h@ !!~hl"v"ll by (WnRtrupUnn of flrl! II"I'R II'Hth nf thl'
",rOpOA!!" rotltl' fltlfl Illoni( th" rmll.1' , l"kln/( ",lvII"t"I(" nf thl' pr"vIIII',,!! "Atnrll'
""'I.dllt", thl' rOlld". II"d thl' 1II'.llfAUnn rml.:" , fir" IlnAR "Rn he CIlIlRtftl"t.".1 hy
heflvy "",dlIAnl,, .. ! ..... lIn" II"d Ml.nl.llt"I'.1 wtth Ilght. ",,,oIuml "" I 1'I\1I11......nl.. Flrl!
Un"" IIr" 111'1'.11',1 In HI" .'nl'n"IIIII nlt"RI

(ltl.1 "f n""d!!t!
flrl' II Ill!

(t" IlIIl"At kIll)

nhl"!'ke'.lll to IJeI"",1 IOU

F.l H"lmm t" Klmdl ("Mt"""l,,n of Ahn HAIRI'I/l,
Ahll (lllhl.lI - Bnrll'" fll'"··lIn,, /Crl.IA Anll
IftII t ntenllnc/! nr Cht<vrnll cOAd" lOO

rOTM, 700

Co"t of confltrnctlnll 700 Itn,,"r k.llom"t"rR of fl re lln"fI.

A. CapitAl COAt
2 IIlred mutoqrader9 to eKeenl" th" Int till I ""!MCCAHoII
of the Bre Un!! grld In on" month

3 Land rover!!
3 Trllctou
5 Scrapers
5 Trall!!rs
Camping equipment
Local tooh

Total capital eo!!t

B. Running C09t:
8.1 Technical 9taff:

2 A!!9t9tent fange offlepra, 3 months
6 Technical a9!!tatenta

10 Technical labourer!!
5 Tractor driver8
3 Car drtv!!u

30% Hardship allowance
60 Gaaual 1~bourer8: 60 x 75 x 3 months

£S 120,000
150,000
]'; ,000
75,000
15,000'

_1,000

£s 300,000

[S 1,200
1,800
2,400
1,500

810
2,313

13,'00



11.1

fiuh l"I.~1

'll~l, of t IlIhtl "AlllA t ""'Kllt~II~I"''' AII.I Al'A'" porlA
1"uAI "AAll 1I,,~
~ JI! W ",,110""/'1 """,1.1"" I,
Ii\o!n~ln"
~ JI! I.~ M 1 JI! ,

01,1
II JI! 7, IlAlIon,,/ ..""ll,,'/ W
'AI"rt~IUlt
fl It ~ Ille It 1 It
"Alnt..n~n~A Alld "pA," pA,I.A
",0% of th" fll"l, 011 AII,I l""tl~Allt"

flllh t.) PI I rllnn I nil 1'''0 I
'rnl.AI rlmnln" coAt

TI,t"l e".'
-';..',," '(;AI;IIA I eoAt

II. 1111,,"1"1( coAt

TotAl CUgt of conlll.t!II~Unj(
100 IIIIA"f km. "f fir" lIn""

l,wn

(, ,liO

(,on

71,H,",
I", ,Ifill

HlO ,000
I, rll-',~~,

r:; 11"" TlIII

A. ~lc'nlty of Kprmal
h. bet"l,,~n !(erMI - AlIIl RukhA
c. Abu Rukbll - GAd III
d. Glld',rI - KOlltl
l!. EI Abbll"Rlyll - K"rmAI

In eRch of the flvA 10cAtionA lin ArAA of 10 km. x In km. (23,1\00 r"ddAn,,) needBto be protected by locAl fendnl! materlAlA, e.Il., ~,lII."_.L~lf··L'!.brAnchPB.

The Ba_e tractor. acquLred for rAnge rPAoureeA conllervatlon CAn be uAedfor reReedLng 1111 10nl! 1111 the tllO IIctlvLt.le9 Arp. executp.d at dlHerent tImeR.bnlle conBerveUon IItart" illl1lledllltely of tel' the r!lld of the rALnA IIhlle rehAbll­\llttlon ectlvlty Btllrtll ) ~nt.hB before the on-A"t. of the ralnA.

A. CllpLtll1 coetB (ReAeedinll)

5 dbc herro"
) dbc plou,,"e
9 tonll Beed,

TOTAL

,5,000
20,000
10,000

[S 10S,OOO



B. RUllnlnlC Nlllt,~1

B,l T~!!"lrI,,~.. 1 ~t"ffl

2 lllllll"t~nt fllnICe nfflf"r~ (1 m)
G fp~hftlf"' llll"flll""'" (1 m)

III t"rllOlo141 l ..btlllf"fll
, tr"CtOf ~flvprll

1 v"hl~' .. drlv"rll
JO% hAnl"hlp "llll1nllt't>
lin M ,", "I

r t'o. 1,100
l,noO
2 ,I,(JI)

1.",00
1110

Z, HI
I,.~!'.l~

'j

Rllh lOtAI

11.2 VII"I, otl III>rI""'"I11, lMl,ilI""""I'" ""11 ""III" I'A,'Inl

(~"Ff()tln(S. ~ tr'HftnfA

"""~I",,, J v~hlfl .. n
ott (tfRetorA AII.I v"hlrl"A)
I.llhrlrllllt~ (trAftlll'" AIIII v"hl,d~A)

Hili nl,"lIlll\e",

HilI> totA I rllnlll III( ('Oil I II

TI)I,AI eOllt (r"It"hl'dlAt:lolI)

rn"wo
(" ",no

'1(,(1

(,00

',lX'.
I:; 1.'1,2(.",

A.
II.

Gnl'l till,'"'' I.
IIl1nlllnll r<tAt.

Tot,,1 conI of COIIA',,"ctlnll flr.· Itn""
Totnl rllAt of r"ng .. r""ouren rphnhllltnUon

Totlll COAt

i.e,

f t' IOj ,000o •

.-"~"'.7nfl
,.' '''',/1111..

)/.6,71111

_'1.!..L?.'!!!
1'" ,'!2!L1.?!!-"J

Jfll,960

Supple_utRry Fodder (Kolltl-Khnrtoum 11,0 km.)_

It WSII IlIdlcated earlier thllt Aummer Ilrnzlnll (November throullh Harch) la
I.Idoquate all alonll the !JSR from Kundt to KOlltt (1106 km.). The estimated
IItoaklng f1ite CllPllc1ty of thlll sectIon dllrlnll thO' six mol1thA of the SUlIIlIlf!r
period slIounts to 192 ,000 ItIJ/6 montho -fhich excl'edll the tOtll 1 AnnUIIl off-take
(6v4,000 AU!YR) by ~lmollt 14 percent.

Ndtural grazIng is completely absent, howover, IIl0ng II criticlIl area whIch
elltends Ire~ween Kosti nor~h to Omdurllllln (240 km.). The deterioration of the
ran!!:e resources in thlY arel! 18 attributed to overgrllzing, exten91ve cultivlI­
tion. drought, snd dellerti Ucatlon. Trekking of stock through the crltlcol
area, even during the rainy seaoon, is becolI!:.ng II soriO"la proble .. due to t"ck
of forage feed. feed (crop ond forage hlly) from

I
i



I

I/l(, -

the <led .........1 11m \lhlt!! tH I.. ,,, now 11"",1 10 r.....1 11\111'11"111<. willi .. \>11 .. ,,1011
thto"." 1'1". '1 fI t;J 11. I ,.r....

Tr"l<HIIIt II.MH.I.IIIIIIL "tolll<. AI"nll 1.1". nr1tllHII "rAA will ""'llllr .. '"."111 AI!lII 0'>

tArV f ....,I. 'Mlf! plovldon of hnl"l1 hllY frol!! ~lh"K" ArAA ,. IIncnrl.dn dill! to
III111U.ll"l"hlt'1 ('lIInfllll. Th" prl"lnl1Urtll of forll!!f! hAV,IIAII111 'rrllClltton 1111<1 A
"(1111111 for'IlIlA r.HAUon "Yllt"ltl "l"nlC 1'1,,,, AlrM.I,h or 1.1,.. WhIt. .. Nil... 1'''Ar 1(011'1, I.
to bfI (!Clnlll,llIre,1 I.hll tlll... 1. pr.cl.ll!/.l ",,111'1""1 I', thlA prohl"",, lin Irrlllnl.f!d
(orlllll!! t"rll (lAn 1,,, ,1 .."llln.. ,1 I.n r,llI~h " ""Y .. A 1.11 ,.rr'III.,.ln A AIAhl", AIIIl'IIIAtll,
ltlltrltlvely bll1l1lw.. tI for"I(" I".y mIx 1.'1 !l111'll1"lIWlnl: thll II V"" 1<,,-" £....11.

lIudliil. \.IV.. jjl, .. ,L ..;.11 .. tll"y Pilil/l I:lIrOllllh th", r.rtttrAt Arell \l11l rA'1l1lrg g
""de" oi f"pdlnlC ,ulll n."tln!! I.ot" "Innl( tim ..ntlrf! ll1l1f(th 'If thll rOllt" , It. III
AtlIIIIPM!d th". I r"kk"u ,,!:nr\< I'lln 11'lv"r 1,0 k"" .,,,Iklnll ""r .lAy, "ro'/ltI,,<I I:hAI Ih"1
f\n1 "lIowlltl " IIAy to fllll<l Anti r .. 1I1: rollllwlnl( ""eh ,I.y Ih"y .,,,Ik. \lAlflll th'"
"d"duh, I,rllkk.." "tock "n "ble 1.0 crn"" I:IIl! t:rllll~,,1 Ar"A wlthlll 12 tI"YA (rl
dllY" ''''lkln. IIl1d (, dAp ("liMn" '''HI r"lllllllc)'

To 11I... 1: '.".. fllf"lI.oll IIn,1 rll .. tlllll r"'III.re .... nI.A, 111M 1101,11111( I\rollll<!11 will Ill!
r"qlltrfld. Th" III ... nf I:h.. pr/Jpo"...1 hllldlnll II r 011",1 III h"",,,1 Oil 1.111' II!I8UIIIPtllln
thAt the totAl pOIIIIIIlI .. "rr-t ..k" .ludnJl; thll flWl 1Il0nthll of IlUmln" , 11100 000,000
IIU) CAn h" elll:Uctfl.t 8t II rAI .. of ('(J ,noo 111I/",onth. I f II 'A "n"IIl!l<!,1 th"l. th..
IInl ... l. unit wUI r",qulr" 7.0 " 7.f1 Ilu!tr .. Apnc" for f .. ,,<lllIll ,tnd r~nt.lnK' 'I'h" AI""
of the holdlnl( I\round CAn II.. co"",uted ,,"l

1_01)...~fl(~_'!.!-~_ " (,n.oon PAC month
:; IIOnthll

=

2.non AU II 2 (Iof"ty fActor) _,noD tOlA' potplIll,,1 AU per dAy ~.-
4,000 x ~o III X 20 III

1,60n,OflO 11I7.

1,600,000 .2

length of 1,000 m x width of 1,6f1f1 m OR
I kll. x ,. ,r. kill.

.=

It 11 reco_nded ~hat the holding Ilround be Incre""ed lIllghtly lIlI a furth"r
.. fety factor to be 1I0'Dething like 1.5 kID. IIqUlln! .lnd dl\'lded Into four pad­
doc~,. to facll1tat" a unlforlll distrlbutlon of lIrrlvlng Atock for reeding and
r."tlng_

T:le outer perlmet,er (6 kill.) of t.he Iwldlnll ground II ruco_ended to be
fen...d udng barbed wire and metaHe poetl., A .tore IN to be built for the
Itorege of the foralle illY. A water centre 18 recollllended to be tnetdled at
the m1ddle of the holding ground with II capllclty tl1at Ie required to lIIIlet the
vater requlreMnta of the trekked stock (I:~ .,,,Uonp x 2,000 cattle· 30,000
8allonl per' day).

The poulble off-tllkf! thlt cln be extracted durlng the dry IIOntha (Oecelll­
ber thraUlh June) t. 8.tlmated aa 50 percent of the annual co...rclal off-take
(600,000 AU/YR). 1.e •• IIpprox1mately 300,000 IIU/SM.
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~ 1118 ..

Th.. ,,1I1;fllllto,1 lIt.onk (')00,001) All/11M) ~nl "IHUIII Ong ,I"V flit' (1'1',11 11K "'I"
ullt.lllj( lit I!IIl.lh fir thl! III. (IIAIUnl( And rARt:lnlt I",ld'n" Kffllll' ,I " , "Q., a t.oLal
Ilt 11111 dlly' iiI th.. IIl,x hol,1l.1I1( I(I:flIlIlIllI, ,HilI!" t.h" m"lnl:''IIAn(1p t"l!tI r"'III1.rplOOllt
Pflt All per yl!llr ,,, f'I"t.lmIiL".1 III "mount. to 1 .O/,/tI t.01l" of LolAI tI t I(""t./lhl"
lIt1td'IJI't ('tOU) I'fir yeAr, th... r~"HI UlA'. IA ~e'III'H!l1 hy th.. IlJll:rAI1t. ..tI 111..<1111<.
000,0(1) AU) dlldnK .. ," ""yll NU, h.. ,:onl,,"I, .. ,1 An [olLoWA'

I, AI/ f.lllli r'"II1I,r"llIf!nt I'llI' (, tlAyll
(, II I,Oft/,ltI .. 0,010 (lolI/TIlN/All/', flIlYIl)
'''''''j{;(y-' •._-".. -

z• 'rot'll fIJ!'d 1'111111 I. IpRlI'lllt In f,>I'm flf 'ruN rnr 1111' I'JlI.rlll'll',1 Illoek
(100,000 AU/',H)

:Jon,noo II O.Olfl 'i,I,OO tOIl/TlltU(, ,lnYII

'}. Nn<Jllllt of rg"d rp(ltllr.,I' to 1m /Iv,IIIAhl" AI, pneh 0' th... fllK ol:AI,lolln
to lOOn!. th", f",,11 r"lIl1lr''''l1\ent or t.h" t.otnl "JllrAet.",1 hnffl

,:;.l.t)(J .. '100 tOlln pfl1r holdlnl( 11,1'0111111.

In r.f1l1d tlA LOll , thO! 1',01'111 f'l",1 tllAl, In r"'llIlo',1 to IIlIpport thn oKtrnct!!d
hard (JOO,OOO AU) ,\Ilrlnll fLv!! monthA of AmRIneI' Ullin '"' t1l1'Y IIr!! Abl'" 1.0 pH1I1I

thl! ,!r1tl<~nl Ar"'" will Amollnt t.r., fill I''1"lvnJ"nt of ',,',00 tOIlA of 1.0 t.1I I <IIR"AI­
Ihll! mltr!tllttll (TIlN). To mnk., tid .. "",,"'"1 "r 1IlIlIlJlO!ment.Ary fo,,<1 IIvul.lnhl,' wIll
fllllll/rO'! II Jlllcmnnllllt. 'rrlllllle,! fOTntl'· I" ,.ltH!I,lon rM'm In KOAU ROllI on. G"lectll<1
annllnl Cllreol ond 11'1!tIl,nlllollfl 1"'I~lI,e er""11 mlllll, bn r.llltlvntl',1 III Ihl!! form /n (\
rotot.lonAl "y9toll' tllllt ""IlI,,\I,,·, the prodllct:lon of II (orAIl" hllY ml II or rOIl/thly
5,400 ton II per y~nr.

The f II I'm 19 JlropolI,~d to he locn t,~,1 d 0"1' to th" Wh I. toNI I II At. KOIl tI. 11I'1l I Olt
and wIthIn enny rench of expertn who wIll o!'"rllte nlld !Il1pervllle the fArm. The
recommended 1I1r.1! LII 1,,000 f,,<ldnnll, 1:111 U.vnte,1 wl.l:h (orARe crop In A '''''llulnr"
that Rllowa the (1111 tlvlltlon of ':ornAln to nltornlltll with lll~ltml!n til order to
1IIl11ntdn 0011 fertLlIty.

The recommended forage cropR whIch hllve prov"d to he nltCCl'lIlIful In t.ho
WhIte NIle area are:

Lubl0 (~~.
Ph1l1pcsarl1 (Pha-iieoltl!! trt 1I111n)
Abu Babeln (Sorghum vull~) ­
Maize (Zea maYfJ)

To doslgn , forage rotatIon syatem, the farm area (4,000 feddanfJ) muat he
dIvided Into sIx equal dlvlslona of 666.6 foddllnn each:



IHvllllnll

., Ill" ..
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A ,IlVIAI,," IA "onl/I'\"r",1 th" roll1llonl1l 111111' In whIch th .. 11l11Ivl1L1.on nC
t.h{O !{ORIII""" 1I11r1 "'HE'lll C"r'''~'' "11,,rnl1l"". Thn tllvl.nlllil III rllrlll"r Illlh·,llvlrl"d
Into 1'1 hol.III1Ill/, 20 r"ddl1l1" pl1(~h, 1.111'0111111'"11 Ihp ('Olllli rllel lOll "I' !.II" !,rl'llII1"
UOIt ehl1nll"l.!l ,Ulel otl,{Or IAYOII"'.

'I'lw rollnwlnll ,IlAlI,l'llml/ "how t.llp IIMI"!'n"" 01' ('l'ol'l'lnl'; In pl1dl ,Ilvlnloll 1'1111
Cor four VI!II I'll I
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Crop name Symbol Sowl nil
datQ

IfnrveRt
dlltl~

1•
2.
J.
4.

Abu nabefn (Sorghum vulgar)
Haize (Zen m~
Phit1pesarn (PhI190ul." 'r: lobus)
Lubla .(Vll!n.ill~l'..P.!..

(S)
(M)
(Ph)
( V)

AprL 1
October
July
Murch

Jun,> (7n ,IIlVR)
Dec"ml,.' I (110 days)
Detob'.' r IDpeember
May



'through IlllCh r(,tlltllln, thl! f"l"llI Ilr(lA ..II I hI!! IH"'upl.,,,1 hy 1lro,,11 1111 Y91ll'
rOO1il1 'l!MOllpt for two tli thell'" ~ljntlll! ~,I"ollllry thrllllllh MMIIII), ",llPrl! thl! 11111,1 '"
lAft llMo:l<lllphd mllinly tn!' 11l1clI""1. 1111,1 for 11111.1 l.rlll'IlCM"ill tor IIllWIIlJ( A~IJor(I'"

tng to the tllt~tl~n.

BIlIHI r91lutrlillll'Hlt. fllr th<!l firlll: Yllllr ',rop"llIl(_ AI!(wrdluA to thA rot"llllll,
III ulIloulllt",d 0111

TAnl.11 'il

1'l.IUl'l' VIIAII IHI,II,J) 1lI'.IlIJlI1fl,M,I,N'W

1')')'1.11 1O
ll:n.'J. ., '1.1
2M." .1, 1I .1
11:13.2 flo.n

I 'l'J 2 _(, 11,0. (,

Grop ne{ut rill." No. of
(kll/ fll/ldllll ) /l"': I. 1.01111

CIIII, I VII t'!l1

Ahll '1AIH!I, n 1'1 'I
~llIl.1.e ftC) ~,.
Phi UpeAlltll II, I,

Lllb L.I (,0 'J.

'fotol II

Totnl Ar""
t!lllqVdtod

(fed,lnn)

{Illnu tIt Y
OO1ll1

(tonA)

Note I It III IIdvlBnblA to Aot pllrto of the cultlvntod nrono opoclfLcnlly for
Bl!ad IItoek produe t ton rnth"r thAlI purehAII I. 11K 1I111111011y ""llel re'lu I red
for cultl.vlltlon. ThIll wt.ll recllll'," l'Ulllllnl( r.OIlt..

1 rr\,g!~JJ_".'~_WI\ ~~o,!qllt rem!lD_',c

Crop Watorlnl( No. of <)1111111.l.r.y of QUlllltlty n[

intervalll wnt"r1nKII wnU'f (M)/f,!""nn) water per Yllllr -
(dIlYs) pllf WRt'!rl nl( (M3/fed!yr)

:.
Phil ipefla ra 1.1 1,-') 500 1,500
Abu "abein 10 7-8 1.00 3,200
Maize 10 7-8 400 3,200
1.ublll 12 OJ 1,50 1,350

From the above data, the total water requlrCffit'lll: of the [ar,o can be calcu­
lated I\S:

I. Average number of wataringa ~ 6

2. Avenll\" quantity of water requIred per watering for one faddlln durtng
(he year for all crops 387 m3 /yr
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=5-6

I I I, .:l II II

Year

l.t year

2nd -,.jtjr

3rd ,e...r

4r.h. year

I.••

!X?!C'!!D !'C'!.AL F'Oi.a.Qt HAY PIOCIX"!'!:S 1"lQf 'l'S! 1.li!!

Crop i.o~~:-i~a 50~ of 10. o! C't... :::.1.:- 4"'I!!:'~- ?,=:d~::....""11 ':~~ ~~~=--'""11

!)ivisi~ Cute :i..a.:ed. ~,J:'IItftl) >::.=-:!'J '~~.J :.~,

Cul:.i'l'4.ted \. :!<:id-A::U) :.:11 :~

Abu s.bei:1 :S. !!.. l!.• .!. ?h. S 3 ~ l;:;-9_~ ! _ -=~.. 5~'-J~ •.4
'V' V' j:h

L~i.. Z:. :333.: ~ :'~5 -i:io:oo ':3-'19..3
Philipe••ra 2;: :3:J3.: __..... ~.~l!.':" ~=.~3

Maize .3 1 ,nQi.3 3 :., ~=-Jw_... S':"Jq.5
Sub-cct.l. ..at' 1 ~;..". ~':'.!ci3.5

Abu Nbeil1 S. VIS, !'II Ph. S 3 .: :J9~_3 a 3 ::..s~1-d.. ~~ •.:..
VM?i.--pa

Lubia : 1 rJJJ-1: 5 __5 iCc': :'i~.3

p~ilipe••t'. ):: B9'3.! ._..... :~'i-.: 70/""';.:
K.aize ~ 1 1.333.= 3: 2.' ::~e5.i ~_,;

Sub-ca::al. Tea!:" 2 5~"t-'O":,,_; .:..~.:-

Abu. ubeio :; • !'t. 5 • S. !'!. ~ ,] : ';'~;9 • .! !.3 ;,.,;~~_... ~~ ...
pllVpa -:;

Lubi. ::..!. 1333.: 5 ' c; ~ ':"oJ~_.3

Philip.sara 2 ~ :333.2 ....... .5~ga_.4 5J.1:.1
Kaize Z 1 l~99.3 3 Z.!i .:....H%..... 5':'JQ ~

-- S;,:b-cotal, ye&r J ~:._: 3':".!o":.5

Abu .s..~ei::l. !I, S • S. ph. !Il. S .3 :. 1~99.! 3 ~ ~Hg.-4 =.;qcz..4.
?hV V?h

Lubi. 2 i l.133.: ~ .5 346i l3'lN.3
Philipe....r. 3 2 l~9.i __ :-bJ9-., -';-Y9.:
Maize 2 1 1333.: ! .:i :':6ci3.';' !~.3

----- Sub-tot.l. ye...r 4 :'7"3:7."; .~_7

. -

:=.

!!!



'I,ono {eddAI""

~. "1II(,lInl. of Irrlli,/nl!,." IIAt.llr (P'IIIICI!!1 by UtI! ("rill .1111'1111( I.h.. Y""1 "
(, II Jfl7 K 1',01l1) 9.] IwllIJ"n ~lIhl~ IIM!l.rPIl (HI)

"f1~onltIlM to thp flA t1m.q 1.,"1 wlltl\r !P.'llIll'lI!m'ml., 1'1111I1' dpAllln "nd (,lIn"II~A~'

tim. IAYOllt cllln hA work"11 0111. hy Irdl(lItl"'1 ellj(IIIPl'r".

TotAl '"'Pp.lllll-f Ilro'll1ctl",' of {t,rJlICP hilly mill III ~1I1f1111At.pd In '1'"hL.. 'iI,
which tndtOllt."~ Ilu", (OUKP prndnctlon In till'! fl flit. I'pJlf' will I... ""'"t! "JI1,I,r,1
t.onll. 'fhlll 101.111 J"l'r"nllp. I.n thl! IIPCOIul yeAr 1.0 H ,n1 t.onll, bllt will return
Abotlt 'jI,,(,(,1 L""a In t.1I" thl.rtt YPllr. Tn the fOllrth YPllr, It wlll "lllrl 10
InCCI!!III!' to become "lplllAr !:t, thl) "rlUlucll"n level o( till'! """i'"UI yellr lind "0

on. Thill 'Utqullncl! tlf prmlllctlnn l:nntl.nll"A fnr 20 ye4rll nr IIInrp, IIuhl"ct. In t.1t ..
rotAt.lon. 1.t (1An be ""ld thAt. rMAtlon w\.I.l reAch Itll At.Ahlllty In the (/llIrth
y@lIr. The oVRrlll!. nVllrA14'11 J!roollctlnn III thllll tAklln frolll t.hnt of t.hn rI rill. llnd
AIlClllld Yllllr .~~~J!.I?~ ....L.1L,}.?1 ~55 .'19/, ton/YMr ICr@pn f"rAMIl "I' lIJ!l(I...!._~ ...... _I'I_,!I~:

2 ~

Z'i.~('~ ton/YIlAr nlr dry fQrAK~'

Crill' !IV • l'I'tu1. % dry 1Mtt.. Tntlll IJH % 'roN TotAl TON
Itr"",, (ton) (OM ttln) ton ton

Abu 911b ... l.n 15990. 1, Z'i )999 .~ ~5.2 220fl
Lubla (,(,66 2/, 1599.9 ~j 8BO
!'hillpe!lnril 191)98 24 1,799. 'j 'i6 2688
Hal,." 11'132 25 11)) 55.2 111/,0

0-

TotAl H994.1, 3n7,0 761(,

The total nutritive va1uIl of thl! [oroKe nmounto to 761(, tono of total
dilColltible nutrIent (TDN). It h cloar thot the produced oupplemenlory feed
(7616 ton/yr) exceerls the requirement by 2216 tOt,9 of TON whlch con be ulled 00

a re8erve for next lIenAon or oold to market to g4'nerate revenue.

It 1rI recommended that the fornge productIon farm be l!9tabllAhe': on 0

commerelal boBiB. Thill noed8 coopeutton of (0) the Whi to Nllg P1lmp Scheme8
CorporatIon that have the l.'l.nd, and (b) thl! Range and POllture Deportment at
K08tl which have tho qualified Atoff to run ouch a forlll. The revenue generated
from the 8e111ng of forage hay will cover the running expan8en nnd recover the
capital eXpen8l!O in about eight years. At prenent, forago farDlo near Omdurman
oro making good profit and tho livestock merchant8 using the NSR oro buying
forage at high priCeR.



CIIAI'TJ(R VI

TIlIt, fUlll'rllliltN OTOCIl: ItOIJTR AN" '1'1111,

HAlUOI,TlNO 01' l,tVI(flTOl;lC

Tlu. finK CAn plAY A mAlot 1'01", for II,p I1AII_""',, I!IIIrk"tlnj( AYAt"", Inrllldllllll
fill' pl'"ducprfl, th", UAdpl-A, th.. ConAIll1l!"ro,. Allll I.h.. "XIIf'I'I"'-A. It ,"UI Al,m plllY
nn Import .. nt rnl" f'lr th", :l",IAI1"'Q'" ""("lOmy, til.. p"lIllf' Int .. , .... ,, A.ul th",
(;ovprlllMlnt. Thl" AAI~U"11 r''''''',l .. rA Ih.. ",,"trlllnlioo "r 1.1,.. 1'11111" '" m.. "", II,,,
pxpAmllll1C lo('nl Alld ",xl'"rl ,I"I"lInd for Ilv""lf,ork A,ul til .. Aol"t I"" fol' Ih..
.. PAAnllnlttv of IIl1pplv. II"rlh"'rm'"· ... 'h.. nol'ln" Allfl '-".,pl",...nlllI'Y 1'"1 .. ,, "f Ilu­
ronl .. nmonll nth"r Alt",rllAtl vnA I .. ,'or.AI,I"r",'\.

Th.. I'nllAllm,,' Ion or '''''A' IA rlllioll 1'"'l1lly ATIlI 11I1"'rlll1lll1l1"lly du .. In
l"cr",,"IIl!C 1'01'111,,'1011 1II1l1 1'1111"1( 1'''1' ,~nl'tl" hll'om.. , In Ih", !In,ll1n. Ih.. l:on,,""'1'
!.lOll of Ilv .... ,o('k III PXI'''''' 1",,1 ." h", 111,,"1_ 1./,'-; mlllinn IlIlAtl "f rAIII" In
l'IIII,/fI', Alld '0 lof't''''""" 10 ":'"111 I,"" ",11"011 lind Z.I/\ ",'ll.Ion In I'III'I/'ll) "",I
l'I"9/Z00n r""p""llv"ly. Th" "'""'''001'' 10" "r mllll"" III "XI"'I:l .. ,1 tn rIll" r'-"l11
1,.1'; mUllnn h".111 In l'IIl /./f1', '010.0', "'10112.0'. mllllo" In 1'1/\'1/'10 An,1 "I"fl/lOOO
r .... I"'<:tl VI! 1y."

'fhp "XII"rt m'Hk"t .. whl,-h Arp g"u" pl'nllp",·I." for rllld'H'!'Il" II ''''lItock A"d
m"At 1.1'1111,· I1rp 11]"0 "XpAlllllng. 'I'll" mllrk"tA In !lAII,H ArAhl". th" r;ulr Hr"te".
nlld I.lhy}) lIav", rlnl"ll "onlluml',l"" ,luI' In 11,,- '""rPAA/IlK 1I0l'u]Atlon ",101 I:h" riA"
of I'urchAAlnK 110"'''1'. Thnr", "'" "I"" "xII .. n,t1l1ll r.nrk"IA nmonK th.. u-",Ilt!lInnl
,'uAt01lffirA I" 1~F,VPI. l.,bllno11_ .rnt'.l"n 111101 nnm" Af""~A" cnllntrl"A. Roth the
"xpnndlnK local nnd pxporl- connumpUon of UV"AIO"k r"'1III",-n n,I""IlIntl' nnd
reJ(ullH trnnAportntl.on of I_h.· ""Imnl .. from the pro(ltll~Ioll ",,,nil ,,, r.oll!lIImInK
centreA lind I'ort" of f1XportA. I'h,· m",nlHl of trAnlllllHLlnJol 111'-11" nnIm"l .. hRve 90
fAr ""I'n Inarl"qullte find cnntr[!Jllt .. tn th" TlIHAIAIPnt prohlf'm "f 8elHIOnallty And
nhortllp;e8,

WhUn SII'!onf!"f! houAeholrl COnAllmjltlon of meAt tR nearly re~ulnr througho,.t
the year, the Rupply of IIveAtock Is "eaAonAI. DurIng the rniny ReaAon. live­
Atock flnrl Rufficlent wat"r Rnd flaotur .. neAr the IIIBrket" of NYlllB. Ild Daeln.
iii PlIoher, En NAhlld. P.l Obeld. And othen. AnimnlA Clln therefore be Aold in
thelle marketa in larRe numhers. !,'uring Ih", Rix monthA (.rnnullry to June) dry
BeaRon, WlIttlr. and pnoture become InadelluAte end the nO'iede lind their nnimaln
move oouthwards towards Bahr In Arnb where there are no or~nnlzed cattle
marketo. Accordin~ly. only n few anlmRlo are oold there whlle In the lar~e8t

cattle producer market at Nyala oaleo aloo drop. In 1980. drv oeallon 8alell
amounted to only 21,% of Nyala' 0 total cottle oaleo. A$(oln for the Oll_ yellr
Ed Daeln lind El Obeld producer mllrket" hod dry 8eaOOQ cattle lIole8 of only 24%
lind 36% respectively. A nimilllr Aelloonlllity 8HuRtion prp-vallo for llheep.
During ttl! dry oeaoon of 1981. NYllln, R1 Obeld dnd l!l PORher had 31%, 26% 'tnd
29% reopectively of the total sheep BaieH for that year.

*Arllb OrgllnizlItion for Agricultural Develo~~ent, Livestock and Heftt
Harketlng. Augullt. 1983 (In Arabic),
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'I'hl'! III'AIlOn" 111.'1 pl'ohl"tn IA 111'", ...,n,,(·I,"l III "IInAII,"" I' lI\.ork"tA. Til"
IllrJ(l!IH nOI.Il11llltlt IIIArkf'l. hi Omc1nrlli.qn hllr! 'Ir,X of I! II /<l or" '" 1 "11111." AlllP.II 1111I1 'lit
tit HI'! IIh"'''1> AAII'A ,lndnlo1 th", tll'V 'lI"AIIIIIl I,f IfJill. Ih..- til ,11.'1 ""MOII r,"Ar"ltv,
1.,111, '''lAll pdCI'R (ur h.... t In 19n1 101.. 1''' b.. tlt.... n f.fl 7.0 t" tn 1.0 I''''' 1'.1 10.
TI1""R pt.l~"A, how!!v"t, ,lrlll'p",1 1.11 rl; 1.(, ,1urlli/4 l1"I'll'lIIh"I' til 1lt>I'!\IlIhl'I' 1111 IArj(l'
""tl.l" Allpt.II,," I1I'rlvl',1 (I'll"' loI"OIt",n 1:"'1'''1. 11'l! I:hl' ,ltv """",,n lOr tI,1' "Amp
y!!llt, ""ltt.1I11 I'tIN'" WIlP' rl"I"" AmI "AI:1(",1 hptwl'l'n r.r: >1.0 Alld rr: II.ll IJIII'
drlll,p",,1 HI 1..1, .llltlll~ rJIlI,tl'mh"r I" IlP.I'pmh.. r, wHh III'~l'f AIlAIIOIIIII IIUI'I'II",:: or
11111'''1' 110mllll( to t h.. 1M rk.. 1. •

'th.. ,11''1 AI'AAlln IIl'.I1rcII.Y of AnlmnlA nlld hlj(I".;r "dCI'll prl'A,,"t "rohl"mA tn
th.. COnllUml'rA wh" ""1"1'''" tIll!! I' tlIFlIIAtl.AfAI'UIIIl In I til' III!WRlJIIIHHA. A~.d,d

IlA1h"rlllllll. A11/1 (\(Im" 1AI 111:11 to I.he /llllhnrll.lp.!l. r:fIlh""llIl'nl..ly, thl' C:llvprnm,,"t
h~!l be"" AtI"lIIpUnl\ tn Ol'lll IlnlllUlln!l In til .. pr"ld"m, Ih,wpver. 1II0At or UIPJl"
"'.I."UnptA hA"" fAIt.,,1 A1111 th" prohl"III" ,'"mAin. Th" propoA"d [lflR IA "IlVIAnj(p,1 10
Allow r",,"1Ar flowA of lIv"At,wk dlltlol( I hp Orr·'AeAAOII. 'I'll",." fl"w" "holl[,1
ther"for" pilI. "n "'HI 1.0 111" AhnrlAI(PA AI'lII I,l./lh,,'· J,rI'~"A ,Illrlllil II", 'lrv ""fI,,,1.

Th" mill ilIA', ItAA All Importnnt 101" III ""l,nn,lln~ ""1'01'1 lII"rI·,'I.II III th" An,h
AII<I Aftl,'''" I'lIIlIItll"". 'I'hp ,1p'1II111l,1 r", llvp,,':I) .. 1< "n,1 m'n' III Ih""I' ,""11,1 rI"" lA
rlnlllf( ('m~·lnllolllllv. Th.' IlIIpo,'n "I' "",11" In ro II 11,1 I Arnloln In,-rl'''''I',1 rro",
ID,OOn hl!A<I In I'll" 1.11 \Jr',llnO tn 1'1111: III 1(11101,,11 rrnm 7'.'.11110 I" 17,OllO ror'
Al.mllAr V"ATA. I,ll,y"',, "onAulllptloll Inl'r",,",..1 I,om 11I,.IKlll III I'JIn 10 7llll,OOO

In .1'Hll. I".pr Impnrt" h"v" AI"" 1"'1'11 rl"llli! til n'"lfll ArAhln rrom I').oon l'OIHl
III I'ITn 1.0 1'(,.000 fOliA t" 1'1111. I.lhVn'" 1",,1' Imp"rln 'O"I! (rllm 10,000 lonA In
I'rln 10 In,ooo IlIl'lIli. Ltv" "h""p n,"l m"It',n Impo"H In t.hl!"" "n,",t,I"" h"v"
Al~n heell rlAln~ very fAql.~

!'t.'lt. of t.h" Import" or th" A, "I. "o,,"trl"A ",1' ohl.llln",1 from prodndnJ(
eO~III'rl"" nlll'h ,"l Alh1tr" II " , Nflw ZI'"lnnri. 11111 RAri n, nnrl flomnlln. "h""" 1'01111­

trl ...'1 .. r .. hl,l", to RIlpp1V I tv(' ,,"lmal" 1111,1 m"'"l III r"l(ulAr qll"ntltlp.A al1d lit
competitive p;l""". TIll! rludal1"''''' I'XpllrtA l"w,- hl'I'n "'''''R('r At nhollt lO l.onA, 7'1
tOlln and 62 tanh of b"ef 11110 /.', tOl'A, I, tonR lind IlonA of mil I.l. Nl for t.h" y"API
l'IT'l. 19130 oIHI 1001 r"ApectlveIV' Th., ('xpo,I n o( 11v"Al:ock hAV" b.. "o w!'uk,
... "per.lallv 111 c .. ttl". ",Ith D,OOn, 1'1,000 IIl1d D,lOO h.~a,1 for th" Rnm" vears.
I.tve Aheep exporl·." hO~b h""" plddnll III' "tRlllfl .. n"ll" r ... 'm 27.1 ,000 hend in 1979
to 71.7,000 heAd In 19f1L Til vi" .. o( th" nllhRlnlltl,,1 llventoc1< potPntlnl In
'lU,IAII, milch grente~ meot ~l,d lI.Vfl nil I n'('.1 flxport.i!tloll In "XpflCt"rl. Hl:'verol Arnb
ani! EuropeAn inveRtorA olm t.o d"Vfolol' :;,I<ll1n('AI:' 11 vl!Rtock prol(!ctA for export.
TIll! :JSR can Aupport th" ddv(' for InveRtment bV providioR /til extn. nlltl"t for
Hvefltor:k movellll'nt townrds tradItionnl ""port chnnnel0 lind new pr01 ... cl. AI ~en.

The roIp. of the SSR omonp; r;ther allernat.lve!! nhollld be f'(ivl!n spechl
consideration, includinR 0 rehabilitAted NSR. the rallwnvs, truck!!, and
steomeUi. The S8R' A locotion is ullique in that' pIlAA"R cloBe to rich animal
stocks in western and Routhern Sudan. It alAo ''''l1l!trntl!A t~ ~.!.'_!.'!. dry
compinll areas 8S well qS opens dry ReOAon trekkinp; directly to market de!!tina­
tions. In comparlson, drv seooon flurchaB<.'R 0101111: the NSR require "Btoring"
tmttl the rainy BeliRnn. Such oeosonll1 interrnption!! will not extst vi th the
SSR.

~Dot8 for livestock and meat import~ of Arah countries orl! obtained from
FAO Trade Year Books for the years 1918 to 1982.
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It hAIi I",p'" flh"ptv",1 tltAI: fHlm!! ml!'rt,.I"ultA AII,I 11~llp," h"vp ''''!!II ,1"v'At Inl(
ftom th!! NIlR And At.. Alr"AII.,. 1I11ln/( An.." AP'~' 10llA flf Ihp. pfUlllIllrHI flIlA.
llHrHv1.@wll wIth _toll/Hlt" An,1 trekkp.tA "IfHnAlp,1 thllt NAR '-.nIlIUt1.on" h"d h"Clll!!f!
140 h",1 th"t "uh"IIInl:l,,1 P.~P"lidl!tIl"" flll f"p.d .... , .. rp'III'r .. t1 tfl hrlnl( th.. IInl,,,,,IA
hAI,k 10 'hr".r wp.lltht.A. ennA"',""nt!.,., m"rd'AIII.I1 /tAV" Ill' I"utf! nf I h" Jlorlhrorn
routp. Alld p!",f",rr.,,1 IHlllthel1l "0111. "'A fnr ',...kklnl( th"OIl/(h II,r Rflh",I,
~I Ahh"" " 1.,,, , l(Ofltl 01 "lIot.lnulnl( '''om 11,1 AhltAAAIVA tn 'rpnd" I 1.1 , 10 l~tl.11lI AII,I
flnflll, O,...llIrllllln.

'fhll nt.hllr 'mflorr"", Alt.l'tll .... ,w. ffll 1I"""'",,k !rAIIAI"I!·t. IA thp rAllw"y
..hIi'll Rt.llrtA frllm NYII'R lind IlfIAA"" ltV 11,,1 IJA""n, flAbllnlHIRA, 11,1 11111A, Ahu ZR'""I,
Rr RAhAd, Umm Ruwllo, 'rp.ml .. II:I., An,1 KUAI:I 10 khAr'o"m. 'rill' rAllwAV All'" brAn'"
(,hl'II I.n KortlofAn Rllul:hwordll I.n MIlj(IAd, 1'.1 H.dr"", IIIIf' "ollllllll"R 'n 1I11lll.h.,rn
flu,llIn to W"II. At pre"p.nt Ih" rA'I"AV IIl1ff"rA from Inllllffl.dpn' ""Pllelty "",I
wP.~" p"rf"rm"ncp. l.nclll,lInF( dplllYII AIH' Inl. .. n"I!! ItIlIR ,III" I.n "lIlnll 111111 101111 fIr
/(,,,"1,,. 1I"""v"r, th" 1,lv"lIl.ock NfoAl Ao,l tlllrkl'UnR (;orp""III.lon And th"
[nt"rnlltlonAI IImlk for ""cuIIRI rll,,"nn "'IfI IJAvAlnplll"nl pl ..n A Iltul .."t 1.0 '.nveRI.
In p.llpllndloK thp. ..1111""y 110 Ihnt. Ilv"lIlo,,\< CAn 1tP. mov..d 10 "1,,,e1allr.p.d ,Iollhl"
d"c.kp',l wARunA. l'r"Ip'I11 • mil 1...... 111 111.1 on hAR "I'lrl"d A1111 I fVPlll""\< AI''' n,," lIIov ...l
hy 1'1111 'If"'"'' III" "1,,,,,1,,1 Arrlllllt,p.mpn'·11 nf Ihp prol",'I. Wh"n I:h., prolpct I"
COIIII,,"I..,d, Allh"t.1l111Inl lIv"R'ock "An II.. mo"",1 frnm w"lIt .. r" Atlfl AOIII:h" .. n nllel"n.
lIow"v9r, th" '''1.111 11IIrtl"" nf tr""AIHlfll"l! til" ",,'.IlI~IA In I'UI(" , cnmpllcAtp.II,
IIn,l "pr"nd In "pA(~". fly I.I.R "H'lIr.1"n ",HI "ApAdly, "'" rAil trAnAport cen only
mov.. the Anlmlll" f"'lm Ar"lI" lylnl( n..nr Ih.. rAIlwAY II." .. In Kur,l"fAn A"d
Mltlth"rn nUdA". 'rh" I"cnl.tol' or I:h" nllll AIArtlll1! from l\f,~" Kh,,·lrA And I(lIn,1I
I.n ROllth"rn Ollrfllr "n"I,I"R It to tAp til .. Rr"A'''''1. pol .. n' fAI of II.v""I.od' fro.
I:h" I'UR" Ar""~ of nll'm,,1 "'lIlc .. nt'·At!(\n.

ThlR "nct fon I" "onc'Hn"d with Ilv.. "tock Rurplllll w/.th th., pllrpoo., of
conAld"rlny, poteotlAI nnmberR of Animal.1I to utI11r. .. th" IHIR. ThIll lnvolvPA
eAtlmatlnR I:h .. off-tAke And conAumption In the provlnc.. n whIch ar@ Pllp@ct.,d to
provIde the ar,lmalA to Ih" rotll:e nlld Inv"otl!lAtlnR the lillIe" And motIvlltlon ror
producl'rn to Bell. Ful'l !,,'rmore, rlry .. 11ft ...et Be/liRon sales ar" ncrutInlr.l!d to
trace the potentl.nl fnr IlveRtock whlch CA1'\ be trekked RlonlC thl' rout".

111e rAte of orr-tnk" for cllttle hAS been aublect to variations between
7.570 for the lORD In 1.'177 An,1 13% uned I"" the Llv"Atock I1P.llt llnd HArkptInl(
f;orporllt Ion (LMMC) In 19111. Horp recenl rateA Include the Government rllte of
9.0% for 19130/111, whlle the !FA.1l and FAO u..ed 8% I,ll 1961. The trend hllB be"n
for lower rateA and In view of the droug~~~ durln!l th., ReventlpB and ell(htles
Rnd the threat"nlny, monali ty of onlmlll .. , producel'll hove hRd to reduce the
prellllure of Rtock" on past\lrell and the 111nlted drlnkinll water. Consequently
the rate of 9,0% IR used In thh IItudy fo[' estlmatln!l the off-take of cattle
Aince 1.9110/81. The off-take 111 further ad.lunted by lIuhtract1nlC caUl., conllulled
In tholle provlncell. The difference III the net ourp1us aval1ab1e for ellport lind
for conAumptlon ln KhartoulD And the Central Rel(lon. The net IIurplua for 1981
amount"d to 196,300 head In Southern Darfur, H6,50J head In North@rn Dufur,
81,000 In Southern Kordofan, 116,3000 ln W'ate Nile, and a deficit of -14,200
head In Northern Kordofan. The defl~~t wall cov~red frOID the aurplua of
Southern Darfur and Southern Kordofan. When the SHF. 19 eAtabli9hed with water,
foodatuffll, veterlnR~y Rervlcea. and market facl11tleo, more and more trekklng



l) (lItu'!" whll'h 1111" th .. Nllll ,llltlllR J)1'f'"",I".t til H9r"h. Til" hlRh ,"ofl.AI
U." d ..k "14 II rAII"U of WAttH AhllrtAIl"'1! !lll,1 "Mil III '" ,I l"IAI.III" ." nnrmA!
y"AO' l.ltt9 ,!ttlu!!lIt ,~"nrll tiOnA "r r .. " .."t VIIAI'A C>fllllppl lit.. 11"'''Atndi
1lIl1rl,hAnlfl tI, tt ..,,- hv Ih.. fHlRI

2) (:tltU" rIUrl'hAAP..l 11l1. .. In tit.. 101'" A.. AA'''' !lflll ,llIrllllt Ih.. ,lfY ", .. "AfI" A,"l
""t."r,,"" A(nil 11,1 IAI'It.. 'nWllfl ,"1.1 ,'I t1 .. ", "f "'''At"rn AII,IA" WAil I lilt I ° I,,·
lM.v",1 wh.." th .. rll:l"y A""Aon AtAn".

GI".. n "AtU .. Rurp"'R t:,p;lIrPA An,l th" ""rllpr mpnllon",1 Nfll1 .lfv A"A"O" IAll
In Ir..kldnlC. thill''' noul11 h" A IHllpntllll "r (,n,/OO hel\,l thAI wWllll Itllll~" the
Ann trUth nnl!"h.. ~n n,,!r"u~ tl;n,l It') ;f.nn frmA fln,uhllro K"y(t"rAtl.

CRtll" "'HIII'!A"" In Rnllth"rn f1I1lIAn 'H" "",1"",1 '"111" .. ,Ilff.. r"nl ""dAI
'~MlIHI.lnnA froRl th"A" or thll WIl"t. flllp I" A,hleI'A" "nvi,o"m""'RI ""d IoIIAhAllllry
(·on,HUnnA, 1.1... An"thllrn rll'p nf off-tRk" or 'l.MI% IA no,,,,1 10 TRhip .,,,. 1~ldnJ(

thll rtl'!l,l work, thp T"AIII for Ihl", IIt,"ly Iln(\Olllll,,, .. ,I ", .. vllrAl h"I'IIA of ",olllh.. rn
,·"ttl .. IlIOV'-l',1C rrolll n"nllvo An,l Ton," '0 l(Alll1ICU, AII<1 f,om 1>11\111 1II1l1 l(AkA to
AhhIUIRI.,,,. (nt"'VI"WA with ",.. rd'Ant." (~Onrl!m.. ,1 t.h.. lr IIct 1'111:1"" uf hllvln~

Anll,IuHn ~Attl .. AlIII IIAlnp; the two f(',,<lpr nUIt. .. ,. wlll,'h pll"A 'ht(l1l~h KII<1I1p;11 All"
Ahh""MYA. lhll' to ",,!lr 1",\,ortAn".. r." ':,."th.. ", KOldor"lI 1111,1 "ollth""11 nil <1 1111 ,
Ih.. "", rllll,lllr rOllt. .. " Allonl<1 hI' In.'',,,, ,,,,, 'ntll Ih.. nllll will, WAlp" polntll.
AnImAl f ..p,I, vel .. dnAry "","1""",10,',1 ·"'lng (lIdll,I"A '0 IIf(tmll",,, mo,," IIf
the UpI'''''' Nil .. IIn,l "nnp;l"l ""ttl .. rUI 1 ••111".

TIl"' .. :t,,, Al1111 vArl",lonA I" ('ALI"'IIt1f1g off tRk" rur IIh"",,, Thp rnRII
eAtlllltlte WAA nx In 1916: Ih" I.MHC, rFAII, Anft ,,'Ml "',' '11IM"" "''''" .",7. In 19111
whUII thp Government eR'lml<t~ fflr 1'1'1' vpllr 19110/111 wnol ~1.·):t. " fig,.,,, w'""h ,.
utle<1 In 'hI A ",,"1v. 1\ nlmllllr "plll'oAdl til thut I1r ""t1mllt'lnl!: ,I", "",plllll I1r
rAt,l" III Rl'plIl',1 for "h.... p. Thp off-tllk.. for nh",,1' III (',,1,,11"11'<1 ror ,," .. h
provln .. " from the IfJflO/1I1 "he"p populAr I"". Th.. 11"1 AlIlpl"" or ,Ip"f'l' IA
obtAlnp(\ ltV Ilprlu~tlnp; "hrH'p CIHl"llmplloll f,,"m lhp orr-·tAkp. Tit" rPAlIltA Ar.
IlhotlO In Tnbl .. ,,(•• Drv IIpnnnn AAI,," til lit" mnlor mArk.. IA of 1'1 Ohl'l.rl, Mllllet,
IIn,l EI Pllllher werp ',f\;t "'hl.roh AmOltn'" to nholtt 192,000 lurad Iw<"lp,1 ,,' It"
tran~porte" tn Kh"rLnllm 9A WillI AA pKpo"t m"rk,,'".

Sheep, unlike roAttl", cnnnot walk. Illn~ ,11~11"'I'l'A A" th.. y I'AII'IO' "t."od
hnrdBhl\> for lonl/, perlodll' 11E'nl~e tnH~k" Alld rAl.lwllyll tire tit.. p.... fpr".,1 t IIlOA­
port meanA. Another dIAl1,!vantAp;" for Ah.... p ulol.p; thl' n!lR In till' dIAt!,"t InCA­
tlon relattve to Northern Kordofnn "0,1 Northern DAr(ur "h..('p. Howe VII I' , lIome
Bhel'!p do ulle th" IIlock routl'A for t:ol"rAhl" dl"tan""" AOll. thp ImprnVl>melltA of
th" SSR Ilhould AttrAcl more Rnd mol''' RI"·,,,. tn be trekked for lit. 11"""1. Ilhort
dhtllnces. These commentll equally Apply to th.. Aheep AurplLIAl!" from Wltl'" Nile
And AOllthern Sudan (see TRbie S6).

Producer Attltltde!l

Livestock ules nlong thl'! SSR depend 00
the one hsnd, and the merchantll and tradllro
concernB prodllcer penlpecttves; the nelCt
merchantll.

the dectsions of the prOOucerll on
on the other hand. ThLll Aectton
"ectlon conatderA attitudeA of
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CATJ:U OFF-TAKE CONSUMPTION, AND lIET S'JilJ':'::S YOR .•'ES"':~<N 5O,....'i, :BE .1i~ :E:l: MIl
SQL"rEl!:R!'i~ ?1iC'f::JCES.

Province (1)

Ca=n~

Populatioc
1981(Head)

(2)

Cattl~

Off-Take
(Read)

d)
Thr: E::ma::
~..,pu:'3.=i.::c

H31
,~ ~U!1ce=)

....
3eo!: :,:~­

3.r.:M?:::':":::!

( Li:;:';j-,

0)
C.1:::;! :::=
CC'~~~i::,!!

~ :t!.J.d)

(;)

lie:: 'iiL=?:-.u
0:= :.o-e!i;.:i:

:le3d}

lrthern Darfur l. L':"9 .4·~6 L2 3 }~.55 ~.24.:!J~53 ... 3~CSl.J:~5; 5'" J,:c. '7 lj.~

lutLern Darfur } J~66, 373 311 ,:'7:; 1,631, ~~ .I,33;j3_2 : _5 I Sl1 ~:;r: ,23:
Kordofan :,187

J
5··..3 106,832 ~)71;,9:7 :'3,:~- ':35 ~1~ ,,':95 - :'.:.2:3

Il:ordofan 1,859,5: ' 167,357 1,133,:"':"; :: , 'T:' _ ,1:_ ~6,J.+: S:,::;:
e White Nile 1,981,423 178,323 386 ~432 ; ,J2! ,::'6: ~:: >:5~ ::5,2"704
per Kite 1,809,748 133,9Zl -6~ )C5·: a)':~·")C::5 ~3 ,5:14 3C .:::7
nglei 1,779,917 131,713 -71);;;.32 3~.~}: ,:S~ ;'-.;.,':C1 ~"'T ~ :

:J" - ~

hr Bl Gh~ai 1,555,808 115,:30 ~ ,,,·JO,:';-; l~> ~':I; )533 ;i3.':Ci;. , ~
~:13-

Buhayu, 887,985 65,7 7:!~ ~ g.:;: ~)6:'~.~':'S S': ,~ ..... " :'.~~~3

stern !J{uat. 1,010,977 74,3 .:. 1)371J.5~; L~.J~L>:-; 95 , ,;.. ~ - :-:';I':"2J
stern Ilquat. 291 34~,": 3)6.:.:: :..: '"I "?'~ - !L.J.,ZS3...~ ~ ~ ..

d) Cattle population sot.=ce is t~e lo!.:':::'st=7 of ~ei=,,::_:!, ....."llt=:; 3c:.L~!::':: == ~.'1ld: U.JC='C~cJ

Statistics.

~2) The rate of off-take is 9 percenc :-=: :'2.::u=, 3:!.ci K..:=:::==~::. r ..d ' .... ;:,:=.:.~~: :..= .s:·';'~:~~::2 3;';c!a:1.

(3) FrOB the 1983 census, data adju3:~d.

(4) Beef consumption at 10.3 kilos pe= pe=30n 3n~~::7.

(5) Average carcass weight of. 150 ~ilcs pee a~i:a:.

<Q....

(6) Surplus or deficit - cattle off-take min~3 ca::le ~ =:c3~~i~: __ :i.::e 3dDIe :?X"Z'1 :..~-~ a
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SIm!U' On-TAK! CONSDMP'!!ON. A..-.D ~ srJ3.?!.t:""S ~CR :'"'BmgJN 3JOA.'i, !S! ic1i::.! J::.J .}.11)

SCi..'"'rS3."i 3lJDA.~ ?!iC'TI:JCl:S.

Province (1)

Shee?
Population
t98lCHead)

(2)
Shee?

Off-T~it~

(Head)

(3)

~e al.::1Wl
i'o?u:3:icn

1;3:
(JlllIIC<! ='

.,~)

~'ic.: :~!l

'ind !.ame
C~Ii.:.i.tmlI?C .:~u

: Lil~<J"

0:
~i1c!:!~

CC17::-mrpCi.:'11

Cie3d '

:i:
.~~ S'.L=?':'.l:l
== ~':~=L=

:-ie~-

North.ern Darfur 1,57.. ,15~ 363,630 ,24.2.t;S3 3 iiQ~,5"':! 2.4·: ,3C5 1 ~'1. 'I....,.~....:.-. ~ ~--

Southern Darfur l,375,9t6 317,837 ,651.7~ -g1,;~3 :!3.3J: - - .~~.

1'1. ~"rdofan 2,759,124 637,353 t t29 ,'3::: i)l5 J f33 3.304 ,.433 3C:.>JG5
S. Kordofan 1.926,9% 214,136 123.; ,1..:.4:; 37"7,":C1 ::1a ,~,;~ - :!'...33_
The White Nile 2,456,526 569,537 8a;,~:: 5 ~':: 2 ~';a :.~.: ,38-" 3'3;3. _3;
Upper Nile 1,169,800 2iO,214 76" •:5G L:L.· :3 L!,j ""-:L4- :5" .~.~

Jonglei 1,195,013 ':'5,04·3 ..,..,. .• -::1: 1;:: ,~>5J _2 J3:5.3 1:: l '::1C, , - ) ........
Bahr El Ghazal S02,124 185,19l 1,400. ::51'; J5~;o;_:4. 13 ,J~ _L,~5-:'

El I!uhayrat 372,037 35,94J ~1'~ I ~.; : ~ ~. ~ ~.: .:d": "J t3::-~.. -~) .,.'-
Eastern Equa:. 1,021,662 236,OC4 1)37C)S~ } ... ..: ,~j -::'::11:;"'2, :"~.! ~ ~ ;-.
Western I!quat. 1,418 313 3w.5, 7-~ 3,~ ) :,,4 S )"1'13:': - ~ )"'-~.:

(1) Sheep population 30urce is ~,~~ )o{in:s:::y c: .~::~;;::.l::t!, ,='.1..1.: j,.::~;::: c: An.~':' le.1'::U='~

Statistics, 1980/81, p. 1. -

(2) The rate of off-ake is 23.2 pe:::::en: fo!" 3':'1 ~!"C'I~<1<:'~,'.

(J) From the 1983 popula:ion CeQ3Wl adj':lsc~ f,,::: 13iL.

(4) Mutton an\.;: lamb consumpc:ion 3.t 2 .. 9 ki:~3 f=1~ N..:,-::::_;- 5ulld7': i1l~d ~ .25 <':"'::-3 :~:- ~':'l;:_-:~:::-l 3.ui.:1:J.} ~

consumption per person.

(5) Average carcass weight of 15 ~ilos pe:: an;'~:.

(6) Surplua or deficit - sheep off-cake minus 5;0.2-";' i~:: ilcma:::. ::1U=~::'= ~ :~ same ?l:'''' ':':te'! ..
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The new rout. provld... 0PJlortllnLthll ror lIt odlleero to 11"11 inefelldn"
nUllIbllra t.o llI811t thtn/( 10ell1 an.1 8XpOl't dOlllllndll. [fUf the rlllOn , the nell' routo
with 1.tll raoHith.., een oontrlhuto towarda lIo1.ving the ptOdllearR 1I000IIonlll1ty
problem. T.ble 57 in,HutCl4 the lntonnity of nOllflonlll fluetullt 10n ln the two
larK.lIt urketn in western Sud"n.

TABUI, 57

WJ~T AND DRY flEAOOi\ BAI.ES
IN NYALA AND EI, ODEID MARKETS

Dry noason
noloa 1.961

Wet woanon
Balos 1981

Nya1a D1l1rkAll t:

Cllttlo 24% 76%

Shoop 31% 69%

El Obold markot:

Cattle 36% 611%

Shoop 26% 7',%

Source: Calculation from dots 1.IJppl1ed by local councH author! tleo durin!!
the field work by the T~am of this otudy.

Under the preoent pattern of lIeaaona11ty in aa1es, these two IDBrkets provide
the IDBjor outlets for producer.•• Durlng the dry oeason, tho producer.. otHl
neeu to sell part of 'their an.lmals f.n the rurketo nearer to their aouthern
migration limits, B8 reflected by the data in Table 56:

Similar Bales patterna are conf!r1l1ed for the same IDBrkets 1n other years.
The new SSR wHl help to expllnd this market tendency for aelling and buying
during the dry s~ason and allow ;~h'! souther,1 mllrchants to trek cattle even in
the dry seaaon.

Some writers, planners, and g'overnment executives maintain that nomads are
reillctant to sell their animals. One view holds that during the dry S18800,

the animal 18 weak and 18 bound 1:0 fetch a 10" price. This implies that the
producer keeps such sniuls under improvement 110 as to attain higher prices.
':;uch a situation can be true for s(.me animals, b'lt sale of a subs'tantia1 ~lullber



TABI.I~ 58

WET ANlI DRY REABlin OALI'.B I SOUTIIRRN HARKRTO

ii.

j
• Dry 8001l0n

Doles 1981
Wet lIeuon
dOles 1981

Kadugli

Cllttle 70% 30%

Sheep NA NA

Abba88iY8

Cattle 41,% 56%

Sheep 61% 69%

Kostl
-=

Cattle 56% 44%

Sheep 50% .~O%

..

Source: Cslculation frolll data supplied bV local coun;:il authorities tlUring
the field work by the Te8111 of this study.

-~ A more balanced 'llew, therefore, susgast8 that although produc~rs IIIsy keep
large nUlllbers of animals for prestige purposes, they still .~1nt8in a
commercial orientation. Hunting Technical Services investig~ted ~he

cOJlllosition of 51 cattle herds in Southern Darfur. The results revealed that
60% of the herd was female while only 31% waa I118le. The felD8lea are clearly
kept for production requirementa. The age composition of the malea ia also of
interest:

Below
7 lIIonths

8.77%

7 lIIontha
to 2 years

8.4%

2-2 1/2
years

4.41%

21/2 - 31/4
years

3.07%

31/4 - 4
yeara

2.69%

Over Total
4 yeara

3.86% J.2%

Source: Hunting Technical Service. MaDl9, H.E.: "The Supply of Cattle from
Southern Darfur." The Sudan Journal of Veterinary Science and Animal
Husbandry, pp. 49-56.

It can be seen thst 17.17 percent of the total herd is made up of malp.s belOW
t~ year8 of age, i.e. belov the marketable age. For the remaining males, only

ercent of the total herd were between 2 years and 4 years and these were
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tho hllllviost woiRhtA may only he rCllch,ld lit (/ yoorn of ago. Thin oituotion of
kfllOp1nR maIM under fattening nloo I!iven the producor the opportunHy to maneu­
ver with tho Il\lIrkot. 110 can nell Borne of the malos underweight if the price is
IIttroctivo lind romunerotivo. With poor markot conditioHO he can (tcep OOIlle of
the maleo to fatten to make them morc IIcceptablo to the market.

Harket oolen 0100 conft rm the nomads' IIlllrketinl! proctices.
Producero' market do to ohow thnt onloo in nIl yoars cor-aht mostly of blllls
while cowo and calven are sold in limited numbers. Thia structure of animal
oalen applies to all Il\lIjor producer marketn like Nyola and El Obeid or primary
oneil like Bohanouoo and Kadugl1. At. NYala market, durinl! the yearo 1972 and
1973, th~ sole of bullo ranged botween 50% to 73% of total market nales; tha~

of cows amounted to between 12% to 28% whl1~ that of calves to between 15% to
28% (slle Table 59). The name pattern of rales 1.e. mainly the sale of bulls
with some cowo and calves 10 oboerved 1n 80bonouoa and Kooti (1982-83).

..

--
TABLE 59

NYALA HARKET SALES OP BULLS, COWS AND CALVES DURING 1972 TO 1973.
(PERCENTAGES)

Period Year 8ullo Cowo Calveo Total
(Percentageo)

Jan.-Horch 1972 62 15 23 100

Apr.-June 1972 73 J 2 15 100

July-Sept. 1972 50 22 28 100

Oct.-Dec. 1972 53 28 19 100

Jan.-Harch 1973 73 10 17 100

-;;; Apr.-June 1973 68 19 13 100

July-Sept. 1973 64 18 18 100

Oct.-Dec. 1973 60 24 16 1.00

Source: Calculated from Nyala Livestock H~rket Records 1972 ~nd 1973.
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TAOLE 60

BABANOUSA HARKF.T SALP:S OF DULLS, COWS AND CAI,VES DUllING
1982 AND 1983. (PBRCENTAGeS)

Period Yen Bulls Cows

- Jsn.-Harch 1982 65 26

Apr.-June 1962 78 20

- July-Sept. 1962 Na No~

Oct.-Dee. 1982 69 30

Jen.Harch 1963 87 11

Apr.-June 1983 48 41

July-Sept. 1983 44 29

Oct.-Dee. 1963 29 34

Calvon

2

2

11

27

4

Totul

100

100

100

100

100

100

100

..

Source: Calculated from data supplied by Local Council Authorities.

The producers attitudes and intentions for selling can also be seen from
the numbers of li'lestock they ofl!er in their primary and major markets. For
all years and markets, the producers offered livestock which by far exceeded
the actual sales. The percentage of the livestock numbers that entered the
markets of Nyala, £1 Hug1ad, £1 Obeid ~nd Kosti to those sold is provided in
Tables (62 -63) for the years 1979/80 to 1982/83. At Nyala, the percentsge of
cattle entered to thosfl sold was 146% in 1980/81 and ·,as at its highest at 224%
in 1981/82. At Hug1ad market, there was an average of 167% of cattle entered
to those sold during the period 1980/81 to 1982/83. At £1 Obeid market, the
lowest was 185% in 1979/60 and the highest was 212%. Kosti also gives nearly
similar results. With sheep at Nya1a the percentage of those entered to those
sold was 149% in 1982/83 and highest in 1960/81 when it was 221%. For £1
Huglad there was an average of 162% for both the years 1960/81 to 1962/63 while
&1 Obeid percentages ranged between 135% in 1961/82 and 451% in 1980/81.
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TABLJ~ 61

KOSTI HARKET SALES OF BULLS, COWS AND CALVES DURING
1982 AND 1983. ( ffiRCENTAC~B)

Period Yellr Dulla & Cowa Calves Total

! Jan.-Horch 1982 89 11 100

Apr.-june 1982 82 18 100

July-Sept. 1982 89 11

Oct.-Dee. 1982 93 7 100

Jan.Harch 1983 94 6 100

Apr.-june 1983 88 12 100

July-Sept. 1983 89 17 100

Oct.-Dec. 1983 94 6 100

Source: Calculated from data aupp1ied by Local Council Authoritiea.
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TABLE 62

NUMBER OF CATTLE EN'CERED TIlE PRODUCERS HARKBTB AND NUMBER BOLD
(IN TIIOUBANDB IIEADB)

Nyola E1 Huglad'" .
Entered Bold X""" Entered Sold X"""

1979/80 54.8 31.6 173 No No

1980/81 49.6 33.9 146 1.4 0.8 175

1981/82 74.8 33.4 224 2.1 1.3 162

1982/83 67.9 44.6 152 3.1 1.9 163

El Obeid Kastl
i! Entered Sold Xu Entered Sold X"""

1979/80 54.0 29.2 185 47.7 38.7 123

1980/81 70.6 33.3 212 67.9 48.0 142

l!i81/82 73.9 37.2 199 161.2 94.9 170

1982/83 88.4 45.3 195 71.7 53.5 134

(1)Source: Livestock and Hest Marketing Corportation (LHHC) Khartoum, 1984

(2) .Co11ection from Local Council Authoritleo during field work hy
the Team of this study.

··Percentage of entered to oold
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TABLE 63

NUHDER Oll' SIIEgp ENTERED TilE PRODUCERS HARKET8 MID NUH8P.R BOW
(IN TIIOl!8AND IIEWS)

-.

1979/80

1980/81

1981/82

1982/83

1979/80

1980/81

1981/82

1982/83

Nyala El Huglad.
Entered Sold X·· Entered Sold Xu

65.5 34.1, 190

93.0 42.0 221 2.5 1.5 167

72.7 35.2 207 3.8 2.3 165

9/1.3 63.2 149 5.5 3.6 153

In Obeid KOllll
Entered Sold X·· En te-ied"-if;W--,; u

138.4 59.7 232 130.7 89.2 147

338.4 75.0 451 129.8 88.4 147

144.8 107.6 135 683.1 393.3 174

172.2 125.2 138 179.2 141.5 127

0' Source: (1) LHHC. Khartoum. 1984.

(2) .Local Council Authorities. El Huglad

··Percentage of entered to sold

Nomad sales respond to several factors. The moat important include the
price they receive for their animals. rainfall. and the amount of grain har­
vested. There have been controversies concerning the nomads' negative or
positive response to price. The for:uer is said to he due to the limited and
fixed cash required to cover the nomads' purchases. The assumption of fixed
cash is retreating under the nomads' rising require~nts for a variety of goods
such as trsditional and fashionable clothing. footwesr. radios. and tape
recorders. etc. They also need cash to pay for their settled members of the
family and to purchaae horses. gold. silver and to meet educational expenses.·
The rains. drought, and grain harvested also influence sales in the same
direction. Poor rains lead to POOl' supply of drinking water, pastures, and
grain harvested. Such conditions compel the nomads to sell more of their

·Detailed nomads expenditures were collected in interviews with the nomad
vroducers during field work in the project area.
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.ni...lo to nduca preollurlJo all lloor posturell Rnd water oupply. 110re ORt~1l Rho
y1ll1d 1I0re revanue to buy !lrain to augment tha poor horvoot. Thh oaquencc o[
eVGnu fiwinRs in on oppos1to direction with good roio£n11 which lendo to good
paotuno snd grnin horvost. Consequently, good cond 1t 10no llito~1 nomnrlo to
reducll saleo.

The two IIlOllt influential factors on Iinillll.l1 silleD oro therefore plic,' Rlld
rminfall. Severel attempts wore made to determine tho livestock Aupply [unc­
tion. Results reveo1"d a positive relationohip between oupply nnd price Ilnd
&n inversCl relationship beWeen oupp1y and rainfall. The relntionohip wnll
estimated by Khe1ifa ~nd Simpson (1970) and oupp1y wos proved to be elnotlc to
price changeo."

For thill study, more recent data are used to estimate the relatlonohlp
between supply and deflated price of some major msrketo for the period 1958 to
1976. The resulto follow:

The coefficients of correlation between
supply and deflated price:

Cottle Sheep

Nyola 0.5 0.5

El Obeid 0.5 0.4

Rooti Market 0.3 0.1

Anill81 alaughteringa give a stronger relation thon that of ouppl,' from indi­
vidual producet' IlII.lrkets. In conc1uaion. ele"en out of twelve eotimateo indi­
cate the pooitive relation between llupply and producer price.

l~rketing Netwot'ks and Tt'OIlsportation Coat Advantages of the SSR

The extent of trade and the gt'owth of markets olong the route determine
the rlegree of the route's utilization. It is the tt'ekking of livestock which
u1tinate1y meaaures the SSR's usefulness.

Livestock mat'keting includes buying. se1linR, transporting, t'isk beat'inR,
and other mat'keting functiona. These activities are difficult for the
producers to pursue. given the demands of their nomadic life and tallks requit'ed
in animal husbandt'y. Hence. vet'y few producers cat't'y on marketing activitiea.
Instead they leave marketing to the merchanta. agents, tt'adet's, and bt'oket's.

Liveotock met'chants are the largest intet'mediaries in the trade and
uintain offices in towns and cities. The 1Bt'gest merchants who sell on the
dOlDelltic l18t'ket and fot' the expot't trade Hve in Omdut'man. These met'chants
deal with agents who are located in the important producer areas. The met'chant
pt'ovides capitsl for purchalling and transpot'ting the animals. The agent
arranges for buying the anima.~~, assembling them in herds, and fat' tt'ekking

"Ithalifa. A.H. and Simpson. H. "Pet'vllrse Supply in Nomadic Societies."
Oxford Studiea. Vol. 1. No.1. 1972.



along the route to market. The agont io (loid 0 opeciflc omount of money per
heod for his servicos. Horchnnto continuo tho orrangement to Dell the onimalll
directly or keep them for fottening. Therle IIll!lrchanto. though few in number.
maintain an active level of operation, nnd play 0 dominant role in thf
11 vostock trade.

The traders work indopendently ond are numeroull in dtieo, towna, and
vl1ldges. They work on R small scale with limited capital. They buy livegtock
frol1l the producer and sell it to tho large merchant ogonts or to other tradero.
Thl!Y are oleo we 11 known for tronoferring the animols for short distanceo
between villages and towns to benefit from price differencea. For this lottAr
activity they are called "Co lobo. " These traders are in a position to increose
levelo of trading activity if they hod botter occess to credit ond facilities.

Brokero oct between t.he producers ond the traders or merchant ogonts.
They convey information obout animol numbors, ogoo, opocificationo, and priceo
which help sellers and buyeru to ogreo. The brokor eornn 0 sum of money for
this job.

To investigate merchont and trader practiceo, interviews were carl'ied out
among a sample of 35 merchants and traders. They included individuala from
Omdurman, Nyola, Ed Dsein, Babonousa, El Huglau, El Meiram. Kadugli,
El Abbassiya, Tendelti and £1 Oaein.'" Almont n11 thought; the route nnd its
pl>lsture, wa ter points, foodstuffs, veterinary services, and securi ty meosurerJ
would be most desiroble during winter and summer periods. However. they
expreooed doubts and worrieD about security problems as the route crosses areos
with nevere tribal conflicte. Furthermore. the animals would be subject to
theft along many eectionn of the route. Resolution of thene problems requiros
money. thereby raising questionn of comparing alternative coste and modes of
trekking cattle. The principal choices include both the SSR and NSR as well ao
the callway.

Tne expenses are based on trekking from December to June. For the wet
season (June-September), the animals D~grate northwards using the NSR. The
costs of utilizing the railways /lnd trucks nre oleo fat the dry months i.e.
December to June.

The cost itema shown in Table~ (64-66) include payments for herdsmen and
their food, animal foodstuffs, ~at~r, losding and unloading, veterinary
services, railway and truck fares. animal losses. and other expenses.

"'The merchants and traders survey was carried
December 1983 when the Team of this ~tudy was doing
Nile PrOVince. Kordofan, and Darfur Regions.

out during November
field work in the White
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TAJlI.e M

TIlE COSTS OF UTILIZING TIlE SOUTIlEllN VI~ltSUB

THe NOIlTllERN s'rOCK ROUTES (lOR TREKKING

COR t item for 50 hood The Southern Stock Tho Northern Stock
of c.attle for 60 daya Route (Dirks Khndra- Route (Nyolo-

Ooourmon) Ooourman)
December-June December-March

(f.S) ( I:S)

1. Three herdsmen 360.0 360.0

2. One chief herdsman 180.0 180.0

3. Cattle aasembly expense 1.0.0 1.0,0

4. HerdslllOn food and drink :160.0 360.0

5. Water for the cattle l 108.2 375.0

6. Feeding the cattle2 750.0 2000.0

7. Salt 100.0 100.0

8. Veterinary 25.0 25.0

9. Animal looseo (5% for the
Southern and 10% for the
Northern Route) 750.0 1500.0

10. Laos or weight and
I:econditioning 100.0 1000.0

11. Herdaman use of a horae
and a donkey 140.0 140.0

TOTAL 2913.2 6080.0

Coat per head 1:5 58.3 1:5121.6

1. According to merchanto, cattle drink every other day. The rate per animal
per day is U.S.$ .05, according to calculations in Ch&~ter 4.

2. Feed cost along the NSR is more expensive due to more da~s trekking and
the long coat of transporting straw from Omdurman.
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TABLE 65

TIIP. COST OF UTI LIZ [NG THP. LMHC WAGONS FOR CATTJ.~!

A wngon (one dock) for
22 buILD for 3 days from
Myula to Sobe ([g)

A wa~on (one deck) or
100 oheup for 3 doyo
from Myola to Sobn (tS)

Wauon fare 1400.0 900.0

One herdsmsn and food 1,5.0 1,5.0

Loading and unloading 15.0 10.0

Animal feed and drink 1,0.0 40.0

LMMC charges 25.0 25.0

lie rdaman re tu rn trip 26.0 26.0

AnilMl loases 1/2% of herd 33.0 35.0

lnatrumenta 25.0 15.0
TOTAL E.S 1609.0 [S 10%':0

Coa t pe r head 73.1 11.0

The comparison reveals that from December to March, the cost per h~ad of
cattle is E.558.3 for uoinp; the SSR and [S 121.6 for using the MSR at 1983
prices. The cost of cattle movement by the MSR io more expensive b:t 108.6%.
This is attributed to the higher animal losses and more costly foodstuffs~ and
water along the M5R. The low cost of water and feed in the 5SR will be
possible under the investments and arrangements (If this project. During the
period April to June the NSR is almost unused due to the harsh environmental
conditions whi ..;, cauae severe animal losses.

The railways provide a quick meana of transport. Animal losses and
herdsmen expensea are therefore, reduced aubatantlally. On the other nand, the
railway fare adds greatly to costs. Recently the railway charged [5 1,400 for
22 bulls. The cost per head for utilizing the railway therefore amounts to
[5 73.1 which is also more expensive than using the SSR by 25%. Trucks are nut
used for moving cattle long distance due to physical damage to the animals
caused along the rough roads.

The reault.s from these comparative costs show the balance clearly in
favour of using the SSR from December to June. Merchants and traders of cattle
wi:l be tempted by cost reduction to prefer the SSR.

~Omdurman livestock merchants who were interviewed re~orted that they had sent
lorries from Omdurman, loaded with straw, to feed cattle lit El Shigeig on the
NSR. These cattle suffered from the few weeks trekking along that route during



=

- 21.0 -

'fABLE 66

TJl~ COS'I'S OF 'fllAN8I'OR'rING !II1EI~P BY I.ORRY AND IIY
TilE WfaCK ROUTI~S I'ROM mlM RUWAJlA TO OHDURHAN

Comt item Propooed
Southern
Stock Route
100 Sheep
for 15 doyn

Prenont
Untmprovod
Southern
Stock Route
100 Shoop
for 15 dayo

8y lorry
45 Shoop
for ono
day

£8 £S t:'i

1. Two herdsmen 60.0 60.0 50.0

2. One chief herdollUln 45.0 1.5.0 75.0

3. Herdomen food ond drink 90.0 '10.0 10.0

4. Lorry pllymont 170.0

5. Water for oheep 10.8 37.5

6. Feecling 200.0 200.0 6.0

7. Veterinary 'Jervice 25.0 25.0 12.5

8. Animal lJoses (3% for pro
pos~d oSR and 10% for the
pres',nt unt.llproved oouthern
rout~ )

210.0 700.0 ~

TOTAL 642.8 1157.5 325.5

Cost per head 6.4 11.6 7.2

With sheep, the s1tual.1on is diffe!:ent. Sheep, unlike cattle, cannot
stand trekking long distances. They are therefore trekked for shorter
distances by trucks and railways. Tables 64,65,and 66 show a comparative study
of costs calculated for the SSR, NSR, trucks, and the railway. The costs of
transporting one sheep from Umm Ruwa.ba to Omdurman by the proposed SSR, the
present ssa (i.e. without improvement) and the truck are £5 6.4, 11.6 lind 7.2
respectively. The present ssa 1& more expensive as it involves more ani!!!4l
losses due to limited pastures and water. Truck transport also coata IlIOre
due to payment for the truck and the accompanying trader or agent.



Thl.' prflV{O"n noction documentn oconomlc bonofitll of tho propoRod BI.Ill in
comporlnon \oIi th III t:ornntl ve mennn or trnnnport. ThtlHO coot: odvantnllen should
trlll~or benofltn to the producers, merchantR, stockmon, ond connumnrn, 08 \oIell
lin the BtI(lnn~ne economy. The effectn on producer, protlt, l1vantock off-take,
lind now morkotn will be examined. If cont reductionn ond higher profitn can be
pORBOd on to the producer, l1ventock nuppl1en will bo stimulntod. Previoull
ntultlen have revllBlo~ on elantic aupply, \oIith pro.loctod income 00 the moot
Rigntficsnt vnrioble. Wew incomeo dori ved from COBt reductlonR IIrf! considered
lit three ponoible '.Ilveh: 20%, 15% or 10% {ucreone in producer incomo, bosod
on 1980/81 livestock populatioc datil.

TABLE 67

PROJECTED INCREASE IN OFF-TAKE BECAUSE OF INCREASED PROFITS

Producer income Cottle off- EstilllBted
inc rease due to toke in western incressed
route transport Sudan and White off-take
savings' Nile in 1980/81 due to new

income

High projection 20% 868,000 1,041,600

Medium projection 15% 868,000 998,200

Low pro.lection 10% 868,000 954,800

Net increase
in off-take

173,600

130,200

86,800

Projected increases in off-take, by different provinces is shown in Tsble 67.

However, observations of local marketa indicote that all savings in CI'ans­
port costs will not be passed on tp producers. Middlemen traditionally play 6

key role ss they buy from the producer, negotiate for transport services, and
sell to retailen who sell to consumers. Market data showing producer offers
and middleman purchases indicate thst only part of these offered are
actually purchased Table 68. The average percentage sold is 57 for Nyala, 60
for El Muglad, and 51 for El Obeid markets. There are even lower percentsges
during the dry season with £1 Abbsssiya market summer sales at 50% in 1961 and
55% in 1962 of those offered.

When the SSR is established the transport cost should decrease and middle­
men incluaing merchants, traders, and new investors should offer higher prices
to attain greater cattle purchases. Consequently, mo~e animals will be offered
and the percentage of sales to numbe~a offered may change. How they will
change is not completely clea~.
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PBIICll,NTAGJI, 1)11 CATfLg SOI.n TO CAT'fI.I" OI'\I\I,IUW (IN \',I,RCrmTAml,)

Nyalll In MURlad In Obeid

1979/80 58 Na 5i,

1980/81 (,8 57 it7

1961/82 45 62 50

1962/83 66 61 51

Avnrage 57 60 51

Merchant'! are few in nllmber and operate large scale procurelllCnt and trade.
Their olisopolistic poeition in the market is maintained through family
business with access to large sources of capitol and experience acquired over
decades. The livestock trade has yielded large profits which have enabled
merchants to diversify their act1vitica to other brancheo of trade. As the
local consumer demand for beef is generally ,1udged to be inelastic, the mer­
chants may be reluctant to supply grellter quantities of beef as new supplies
could weaken livestock prices. But. the merchants' position will be different
towards the export market which i~ expanding and where nlasticity of demand for
beef is high. However, merchants muot also face keen competition from Somalia,
Australia, Bulgaria, and other suppliers.

The traders or "Calaba" also operate with aui)stantial experience and
knowledge of the trade. !~ith l~"Iited capital, on individual trader buys and
markets a few cattle. However, there are many traders in villagea, towns, and
cities. As livestock supplies increase during the wet season, the traders earn
profita on the increased trade. Through competition among themselves they
offer higher prices to prod'Jcers and lower pricell to buyers. Consequently,
trader profit percentages shrink though total profitR may actually rise.
During the dry season, their activity declines as the animals move to the
remote Bohr El Arab. However, the SSR will change the traditional seasonality
of the trade. Hence, the traders' of volume is expected to continue during the
dry season with favourable effects on producer prices, livestock off-take, and
consumer price.

Investors in liveatock projects are newcomers to the trade and industry
e.g. Seleit, the Arab Sudanese Livestock Development Company and others. They
have substantial capitol resources, but limited experience and knowledge of
purchaoing and trade. Their aim 1a to sell meat and live animals, partly in
the local market but mostly in export markets. With these targets the new
investors seek regul.ar supplies of animals during both the wet and dry seasons.
The SSR will be the basic factor to enable them to acquire summer supplies.
Hence they will add to the favourable effects for higher producer prices and
greater liveotock off-take.



VOf tho ntll\klllllfl Of hcHII ..m"Il, till! !I!IK ",Ill bo Ollt rlll'l4!l1 Y UAO rill. I'rll!­
vlollllly 1.111".1' AIlP:"'/llIPllt hAil IIllAII tlmlUlfl to the WAt. !I'lII1!OI1 porlod litter whleh
tltll,! an"k otllPr lolH'. With thll lllltllhlhhll\ent of thll IIIIM t.hAY tllfl cOlltl.fllIll In
llWIIHMk tr~;:'J{lfllI throllllhollt t.h" ynA!. IIoWIlVII r, III thl! Ahort filII tIll, dmum1
for thlllr lAbor wlll Incr'"II1" londlnll to hlllhlll' W~Pl('A. III thl'l I()nl( rUIl, 1II0fll

hl!rdll1lK!n wI it bl! lImllloYlId "'111 therllfore til" flllll wIll provldJt /lrlln,:ur lllllploYllltlll'
oppOrlunl t I'H' ror thl! .. tOr, ...IlIfHIo

Tho rln.. 1 dalllrl1llnlltlon of hOIl the COllt ...11'1011" will hiol dllltrlllljtllll II1110nl(
prt)lluclJrA, IlKH'chllntll, trndllrn, trllkkflrll, COllllllmllrll, lind nil" Invnlltorll wl.Il
IId.lullt 1111 I1llrklJt forCIIA llvnlvlI. 'r.he 1llR1n point I.A tllllt tho oVllrllll 11llpect wtll
bll onll of hlv.hor o£f-tllkll, hl.AhtH prodllctl.on, '"111 IncrllllRod hOMftt til
vlrtllolly nil pllrtl~lpllntll In the oylltom.

IncrllOOl'ld VOlllllKlA of Cllttln wIll 1I1mollt certlllnly Crl!lI!.1I (/Ivourllbll! COlldl­
tlonll for now Il\IIrkotll. Thl! prellllnt potterll of morkot locntlonll I,ll 90uthnrn
[)9r(lIr NnrVl!II the NSIl. Thello markillo Aro far away trom lho !l9R with InlMI
1101011 mlllnly dudn/( t.ho wot oOllllon. Al prollllnt, IIIArketA loc.tod alonA or nelllr
the BSR art) fell lind havn llmltnrl llvnlltock 111111111. 1I0WlIVllr, sail. IIlllrkoto hllvn
IIl1blllllntlal potentl.1I1 for Krowth all SSR onrvlcl!;; ohould nltrllct dry 1I01l1l0n
olllell IIl1lountlnll to 110 Il\IIIIY UII 100,000 hM,I, 1I11tl1l\11tnd 1111 to 1101111 I

I.

2.

SOllthorn Dllrfllr cllrronl dry ROllllon oaleo (1980/81) 68,700 cattlo

SOllthern Ilnrtur ootllDl1ted IIBlell Increllllll duo to SRIl :n ,?OO cnttll!

TOTAL olltll1lBtl! 99,900 cattle

Thl" potent1:l1 wIll "tlmuilltl! thl! ilrowth of IlII\rkoto In Blrka Khadra, Lake Klindt
lind olAo tn nome nllw locallt180 botwoon Blrkll Khndra and thl! oaotorn boundary
of the province. There 14111 aloo be growIng morkoto at 91nun, Safaho, Sahlo,
nnd Kubu. The Bnll!lI In cnmpa among producers, tradl!ro, agentn, and brokora
wll1 Hourhh.

Sheep wll1 0100 be aold In theoe IIIlJrketa. Thl! oourcl!a for IIIlIrketable
aheep come fr~1D Southern Darfur ood Bohr £1 Ghazal Provincoa. Aa prevlounly
mentioned, the Ilhl!ep will be tre"'ked for ohort dlntnncen along the SSR.

Southern Kordofan nloo hno a lnrge number of current and potenthl
marketn. Important marketo are locoted In £1 Helram, Lagawa, Kadugli,
Abu Khllr'ohola, Shlrkello, and £1 AbbBosiya. At preoent £1 Helrnm 18 an
important liveotock market due to the .'1l1 Iway ntotion and thl! proximity of
nomadic camping areoll. Th~ Importance of other marketn iI' reflected by thelr
liveotock oolell. Jl:adulgl 10 the largeot with 20,000 cattle aalen in 1980, and
21,300 in 1981. KodugU market alno had 3,500 oht'l!p nales in 1981. Lagawa
market BoleR have been growing in recent years and reached 6,100 cattle al,d
7,100 oheep in 1982/83. EI Abbasnlya 0011'0 amounted to 9,700 cnttle and 1,300
sheep in 1981. Abu Karnhola which In leoo Important had about 4,000 cattle nnd
3,000 nheep oolen in 1981.

Thene and other small mar"'etn have been attracting llveBtock from the
nomad producers. Tradern nnd aento bought t anll11l1 VE '

~o Obeid
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place III0 nlil the NOR to Ollldu rllUlll • II ~'1hlltlln t.lnt. rlllmh"r (l' nnllll1ll.n 110 to
1111. Ruwobll, Tfllldll1tl, KOllt.l lind 1I1t.l~tIHY to tho r.onlllJlIIClr marklltll o! IU GlIIIllrll
arid Kluu'ClHIIll. 91).... 41111l1li III lIrll trnnllportorl hy rlll,h'lIYIl lind I.orrl(lll to t.hl!
conlumar marketo,

TtAdllrn /I,ho Jlur«lhtlllll thl! lInlmaln from oHlin whleh nrll fllrth"r IIouth,
dOlllr to Behr 01. ArQb. ThtlllO dt.oll Inclurlo the nom.d glltllflrlng nrlllln In
Nyalllll, L.ke Kdllllk, 1.4kn Abynd und othf!Jr popuhr CllmptnK plllCQIl. IIrolll theDe
poilltrJ cAtt1.e ara Rllthnrad And mavo«1 Lo In Htl1rt;m, KIUIUIlIl, 1'"14"101/1, lind IH
Abbauly•• Dllring the dry .fllleon anel with thl! lIervlcan of tho BBIt, herelll will
be moving fro18 thono 1II11rkota lIlonll thl! OBR rnthor Lhlln 'Ilong Lho NOR.

Tho IIIlIrkl!tn of Southern Kordofen within rlllch of tho OBR wHl b" Raining
tlllportance nnd du. TIlore will lin I1lOrll llvlllltock 'loml,nll through them froll the
following potantlal cat.tle surpiusl

1. Southern Kordaf.,n current wlntor on:!
dry aellon cBttle ellos (1980/61)

2, Retill4teci increallo of Sou thorn KO'l'.dofnn
.ale. duo to CSR

TOTAL Qutllll8t ..

42 ,600 clttl~

16,700 cettle

59,300 cattle

Furtherlllor6, there ie alao a maJor potential ourplus coming froll Upper
NUe and Jon61el Provlncee. Despite thl! often-stated opinion that tribesmen of
the South do not aell tholr snlmale, there have been conslderablo nllmben which
co~ fro .. the South through feeder routoa to Kadugll and Dela.1 and froll Ellirl
to KadugU, Abu Gibe1ha, £1 Abblls!llya, and Kerllal sh:lUld receive serviceB
81lI11a I.' to thoae proposed for the BSR including water points, veterinary
eorvicee, security arr..ngemenu, and merket fscllitioo. The ..e eervicee will
etimulate more and more of the southern l1veotock potent101 surplus to proceed
to Southern Kordofao markets ..nd from there along the SSR to Kosti an1 finelly
to the consumer and export markets.

The I.portent I18rkete of Uhite NUe Province arc KOIlt!, £1 Dllel., and
Tendelti froll where the anima) ar~ moved to OPdurman and Gezlra, These markets
have had increaaing solee of livestock during the seventies and elghtie8. In
1982/83 Koetl ealee were 53,500 head of cattle out of 71,700 which entered the
llI8rket. Sheep oalu w",:e 141,500 out of 179,200 which entered the I118rket.
El Duelll market salee during the early dght1es were about 7,000 cattle and
30,000 eheep annu.. lly. Tendelti recorded a few thoueand cit tie and sheep
8ale8.

When the BSR is eetebilihed, these markets elong the eastern portione of
the SSR, nsmely Kor"~, Tendelti and othere, unlike the wutero SSR IMrkete,
will be outlets not only for dry seeson eales but also for the wet Beason. The
pre..ent potentiel for cettle ealee from White Nile is 116,200. Further, cettle
off-teke witl be stimulated due to BBR benefit.. , to an estimated off-uke of
17,800. Moreover, the Wllite N11e markets w111 also receive dry seeson live­
stock trekked by traders along SSR. Due to the oubstantla1 incre80e in live­
stock nuaber.. expected In the White Nile markets, adequate market facilitie .. ,
v.~.rtn8rv 18, and feed .. tuffa 8hould be made available.
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In concluuion, tho totnl numbor of cnttle o~poctod to utLILzo tho RDR on
their WilY to Omdurllll1n are I

Elltimatod Cattle Numberu
bonod on 1980/81 dato

BouthQrn Darfur Province

Bouthlllrn Kordofan Pro vi nco

The White NUe Province

Marketins RecommendAtion~

TOTAL

99,900

S9,300

134,000

293,200

1. The establishment of n Southern Stock Route Ln recommonded becausc the
route will:

a) provide an important l1nk with the e~panding markctR for live8tock
311d meat insLde and outDide the Sudlln,

b) be an important outlet for livestock nurpluseB which are expected to
use the whole route or aections of it,

c) ploy the vital role of attracting and Btimulating dry season
livestock sales to solve the problem of summer livestock shortages
for domestic and e~port markets attributable to the Beasonality of
preaent livestock supply,

d) be the least expensive means of transport during the dry season while
other means like the NSR, the railway, and trucks ore much more
e~pensive.

2. Althoush the cost reduction benefits of the SSR may result, throur,h market
forces, in higher producer prices, public policy should be formulated to
assure higher prices for the p~oducers.

3. To facilitate the buying and selling of animals along the proposed ~oute,

markets Bhould be organized and supported with veterinary s~rvices, water
points, pastures and feed, and security arrangements.

4. Location of these livestock markets should be based on the nuaber of
liveatock in the sections and districts through which the route passes.
Market llUlldings, arrangements for auctions, perBonnel, an~ facilities
should be alloccted accordingly.

5. Although Southern Darfur Province has the highest off-take, its marketa on
the SSR are few. Larger markets need to be organized at or near Birka
Khadra, Lake Runtli and Sa faha. There can also be lDOre markets for inter­
mediate sites between Birka Khadra and the eastern boundary of Southern
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6. In Bouthern Kordofan, the live-tock ott-take 111 lubltanthl. Harketl n.od
to be organized along or near the 88R and provided with facllitlel. Thele
eitOI are IU Hat rem, Logowa, Kldugli, Abu 1CJlrahola, BhirkeUa, and El
AbbasolYll. The liv08tock aarketo of Kldugli snd El Abba.elya should
receive epeciel ettention 8e they lie on the feeder routee which link the
eSR to louthern Budon livlHtock lourcn. Noaad produc:en Illlltherinll lit..
at Abyoi and IIimllar plaCOll ehould oleo receive oorvicol to stiaulate
ollpply to the B8R lind itn feoder routu.

7. In White Nilo Province, Kaltl IIlIrket receiveD LHHC support, but Tondelti
and El DuielD IIIOrketl need better organization to handle larger anillllli
laloo not only frOID White Nilo Province but 8lso from western Budan.

8. The 1Il1011 tradero who buy livestock from producera for movement to aarkets
olong or noar the 88R should be helped and encouragod by means of lending
credit end providing IIIOrket facilities uhi.eh onable them to pursue their
activit1ea.
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ANNl!K I

EXISTING WATEIlYARIlS ALONG 'rilE BOU'rIIEIlN STOCK ROU'rE I

Southern DsrfHr anu Northern Kordol'ah

The following information has becn sssemblp.G from records avallabl.e with
various ofUceo of the National Authoritj for Water Development. Although
the teom did not vioit each waterydrd. it io believed that the information
io generally up-to-date as of 1984.
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2 Abu Likri 3258 28-55 10-56 69/70 289.3 - 460 Edeco I 4.5.. • ..:: !.is:e: I e--.o<! ~ i;"~ Ie<:;:'"

I I ! ; ! j I

__I1!1:11~ ~1!':.iiiI

~

=irg
i:g



.III , , I I

A!lli!:X I

UISTIIIC WAnJlUBJlS ALOfiG I!!! SO{.,~311 = llC=: SO~ ll.ll..T"JR. =i=ed

L!!aariu

k<: 0!Ie=~

~=_ Sa.&:.i:.s_
'~~. Sa:.a...

:ici: ·~=a"'-.".

iCed
·,;god

!~cd

5·1' :;"...,q ~= .. Sci.....
- - ,::;.e=. 3alo~ •

S,J ;....-o,t ~ ~:=:.i>g.

5-J ~""OIit JJa<: O!'R~
3': ,;CO¢ 5c: ~:=:~
50 ::;.,.,,: 50<: ~=a::~

.5} j ~"'Cd ~,;;..a-:a::.~

:?e: .. ~s ..
:fee ~~~

5.; ;..~ kc~~,-,&

5.J
5J

5~

~cC

~

!'~:

?~ ~!=3Ue ~ S:z~

Ty?e '-Gel ~~l 1:~ i ~~;;~ ~~~
,.3,'i. i l . i

I i ,.3;'.>

[ !!=c~
} !.:.~.:~

!Cl ..J

;-6J
),Jc

31':
5.5
~.5

; ..0

2.4

51.9
60 ..1)

90.9
lS.C
~1.8

25.1

I

I ~ ..a ! -~ ::.is:~=
1 ....5-4:' ~ ..
!UC~t3A.'i~

i !.:~= i 4 ..54- t Fe.: t .:...u,:~=
. lC=~:JI!IAV~

.uu::csn = ~ !'Ult SoUl:
I f I
i f ~
~ i !

156 !.:.l!.=~ .. ...5.. i ~'""C¢ f !-is:e~ ;".-.:.i
.....5-"lc;o.,,:i-- ;.,.,..

:!1 ..3110.. 6 j : 3:0 ~...o: -5j lJ ..5 t ~ ~ ~::'!= V~ ~
4a~3 12 .. ! I i 310 !.=i~~o ; ~ ..~! 'i ..~~s~~= =3.:~
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32-22 I 13-50
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32-24., 13-\5
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~

~

I
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0ger. satis
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! -
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50 IGood:U.7 Good
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1'-.;>
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Yype

LOll YnLllIIIG (8.C.)
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III I!IFOll!I.U'lOB AVAIU3I.!:=0 i 4.541 Good I Petter I Good
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III I!IFOll!I.U'l(B AYAIU3U
110 IlIroJ:!I.U'lO!l AYAIU3I.!:
50 :IB:l'Oi:.'!L1TCII b.'i'.uLA3U
Illl ID'lli!I.&TIOS AYAII.Ul.!:
AM.'IllO!I!Dl liELL U .C.}
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.01nd

.olid.
I'!"'.

5.4
6.4
4.5

5.5
4.1

13.6

3.3
4.6
6.5

23.0
14.5
6.4
4.6
5.4
6.6
4.6

10.0
10.0

Bore­
hole
yield
a1/h

25.5
25.5
18.2
25.8
26.4
37.3
37.3
5.2

24.2
31.3
36.3
21.2

9.1
4.5
3.8

13.6
12.1
7.6
9.1

13.6

7.6
42.0

Static:
Water
level

Total
Depth..

67/68
72173
68/69

1972

1965

140.9
106.1
90.9

104.5
107.0
91.2
64.5
65.5

731741" 29.4
147.0

76177 121.2
1965 86.4

83.0
242.4
50.6
42.4

76177 1157.0
4.8

203.0

73174/30.0
76177 53.0
68/69 165.2
1967 36.4

72/
73 1 54

•
5

42.4
68/69 68.8

Year
e-­

pleted
Lat.

13-\7.
13-\6
13-45

13-31
14-47
13-39
14-28

" "
13-19
13-21.
13-\0
13-26
13-26
13-\9
13-35

Lana·

32-24
32-19
32-26

32-40
32-38
32-31
32-39
32-38
32-27
32-\0

32-26
32-Q9
32-24
32-12

4741
6279
7677
2749
2060
6164
5793
2801

7659

5135
2358
2426
5794
3040
5117
1874
1876
6280
Z366
7671
1796
1833
2404

!lational
Weu
lIo.

LocatioD Rae

IIabruka
Goa Beai Carrar
I:iteir 8aUa I

II .. II
lvei".
El Debeiba
Galgala I

II 11
Galli
!l Abga
u.am Car West
lIad El Zati I

.. .. II II

Eli:aru EISenetaya
£1 Gezira Abba
Abu Shateill
21 Marabeia
!l Malaba
t1aIII Car E•• t.
El Shawal I
n n II
!l Itunuz
ttl Kava I
.. I' II
II .. III
Ed Dinegeila

Serial

, '~



• I I ~ .....J

L'llIU I

b.!.1 III

'"...
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EXISTING llAtEllYAiJlS ALOII: TIlE SOl!!ll£llIl STOCI: tocrrE:: !lORtlEill XOlWOFAli c:>"tilUled

ial Location Rarae Xational Coord inatea Year Total SLatic ~re- Total P=;> ~ine I Su~ Iaoa.;;s
Vell Coao- Depth Vater hole dis- Type ~;oac- Com. !y<le C=a. Ta::k
110. p1eted ... level yield solved ity tiem.s tioO':1 C&,."C Com.

Long. Lat. ... ~/h solids ,.J/h ity t.~::.

P;'· .,.3/h I
76 4636 32-24. 13-52 70/71 51.5 19.7 4.5 Cl!!!UCALLY t:!l!"IT Fell Iil!WI l:S!:

IAbu Gunua I
77 El Merebheira 7664 32-20 14-05 76/77 66.4 7.6 9.0 IIQ u:ro!l!!ATlOll AVULUI.! I I78 III Debaai 6027 32-15 14-13 72/73 45.5 8.2 5.3 IlO mQ=IOIi A'i'AlloUU I80 El Saya1 2796 32-16 14-15. 68/69 52.4 12.1 23.1 IlO l5i'Oi!IArIOIl AVAlU3U

I
I

81 11 Sagie II Sagein 5126 32-16. 14-18 158.8 22.4 18.0 IlO l!illli!!AIIOII AVAlU3U I I
82 £1 Balllaba I 1847 32-13 14-18. 1965 72.7 30.4 IiO ~IC!I A'lAn.\3.I.E I I.. .. I! 1871 .. .. .. .. .. 97.3 21.2 IlO IE'03:...nIOIi AVAILl3l.!: I I
83 Wad Salman 250: 32-17 14-23 67/68 121.2 37.3 16.0 SO UFO~lOtl AVAn.\3.I.E I
B4 £lShiteib £UlaS8id 4625 32-12 14-22 293.9 23.6 5.5 IlO ~nOli AVAILl3l.!:

I85 £1 Liloc. Bast 2795 32-25 14-25 68/69 113.3 15.2 3.6 Cli!:!UCAIJ.Y 13!'IT Fell itQoL!.S =
86 Abu Bubeisa 5127 32-21 13-59 133.9 17.9 16.0 !lO I.Kroi!IArIOIi AVAIl.iUZ.X i I87 Goz Abu XUab 32-27 14-54 353.0 14.8 - 50 I!iroi!YJIOIi AV~
88 £1 Geteina 1 1773 32-22 14-52 64/65 95.8 6.1 10.0 IiO I!IFO!l!!ATIOII AVAlIA.!U I I.. .. I! 1786 .... .. .. liD l5i'Oi!IAriOli AVAlU3lZ.. .. II! 1789 .. .. .. .. 1955 60.6 7.6 10.0 50 llIFOi!YJIOIiAV~ I.. .. IV 6165 .. .. .. .. - - 50 !D'llll!!Arl0li AVAl1A3U I !.. .. V 7563 .. .. .. .. 76/77 119.4 4.5 10.0 !lO I.Kroi!IArIO!I AVAII..\3U

I
89 £1 Hebeika 2697 32-18 14~5 68/69 43.9 11.2 6.4 SO :liFOi!.'UTlOll AVAlIA.!U
.90 £1 Gabour - 32-32 14-42.' - 115.2 21.8 - ItO llIFOli.'iATIOlI AVClA3U I I I.91 El Daradir I 2148 32-14 14-40 67/68 78.8 6.7 2.3 110 Ilii'lliXdIIClI AVJ.IU3U III If II - .. .. .. .. 74.2 10.6 Cli!:!UCAIJ.Y ll!iFIT lOS _ =

I I.92 Goz £1 Rakaba 7564 32-14 14-39 76/77 149.1 30.3 5.4 !lO IlG'OlllUUfl!' AVAlU3lZ I I I
.93 Elg:rsa I 2117 32-12 14-37 67/68 69.1 9.4 6.4 110 I!UOL'IATI08 AVAlIA.!U

I i i
I! 5007 .. .. .. .. 70/71 48.5 8.2 7.6 liD I.Kroi!IArIOII AVAlU3U I i I I

.94 Naeima I 1580 32-15 14-40 1960 78.3 - 4.5 !iO U!'C~I.O!I AVifiiijV

I I I.. I! 1697 .. .. .. .. 1964 78.3 - ~'Ol lID I.Kroli.'iATIOli AVAIU3lS
.95 Wad HI Hag 7566 32-15 14-45 76/77 192.7 13.6 7.6 50 IJm)ll>tA1'IOII AV~U i I i

• III III • I 'II
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!XI~lllG IlATEKYAllllS ALOIC nm SOIlIIln9 STlll% lIIlIl%E: IIOJmIDlI o.oKDOFA.!I =iaaed

rial I Location Kame I Rational
Year ITorat ISrarie IBore-I ToratWell eo.- Depth Water hole dil-

Ro. pleted a. level yield .oIve:!
m. 'IlJlh aolidl

P!"S·

196 Toamaya
197 Wad Sh&1aeia 1.. .. II
198 wad 81 lCereil West
199 Wad 81 KereH East
200 Wad carenabi
201 J. Aulia East

- 132
-

17 14-34

I 1
229

•

4

1
24.2 • -

2811 32-13 14-35 112.4 12.1- .. .. .. .. 78.8 16.3 ' -- 32-25 15-06
- 32-28 15-07
- 32-29 15-11

2664 32-30 15-15 I 1972 1166.7 I 11.8

I

I
110 :tE'OiXATI.OS AV~
110 llIFCll!lAIIQlll AYAllA3U:

!!O = ECC'!Dl I
110 l1iFlnl!'.An0!! AVAIIA3U I
110 :tE'OiXATI.OS AVAl!.A!!.S
110 llIroill!ATIOll AVAlLA3L!:

!Io'''' I 12.0 I Goocll ~lOl Goocl

I

S~rqe ll~-U
!z:>k

~~l'
a3~ I

! I
! i

I i

Ii I
!

., .... ~ t Goxx! ~ ~=. s..:is
i

I I II I I

I I I
I
I

! I
I I ,
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5
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EXISTING IiATEIlYARDS ALOlIC nm SOIlTIl!:B!1 STlXX 1IllllTE: JJ!AttOO!{ Pill'iLIlClt ('o/eat of tbe lihite Ilile)

,1 Location M_ Mational Coord inatea Year Total Static Bore- Total PI:Rp E:qiz>e S:"r~ Jl a-:b
lieU Coar- Dept!> Water 1101e "dia- Type capac- Coul1 ~ C:>:><!1 !:mk
Ifo. pleted 10. level ,:eld oolved ity tic,.. ti=. I ~1"""';11

Long. Lat. •• ;,.Jill oolido .,Jib. i:y I l1=::l
_ • .,J~ I

I
I

5andunab 6447 32-26 15-12 1975 72.1 8.1 31.8 Gr=df". 15.0 G:>od Boac!> Good 22.7:ooc!
IIugdab 2602 32-26.5 15-16 1968 45.5 9.7 6.5 Mono 12.1: e-i Torpedo Good 22.7 Good
Aaurat 5220 32-25 15-17.5 - 139.4 9.1 4.4 !arafa 4.54 ~ U.tu Yair 22.7 Coo<!
Bt Tin. - 32-27 15-18.5 33.3 9.1 - 1IOI Tn nst:TED
Go. Suleimaniya 5217 32-28.~ 15-20 1972 119.7 14.5 19.2 Gr=d.". 15.0 G:>od 3acll G:>od I 22.7 Gooc!
B.b Shigeila I 5009 32-27.~ 15-21 1971 120.9 13.6 22.9 GrundfO'11s.0 Good 50=:11 Good 22.7 G:>od

.. .. II S238 n n n n 1972 97.0 23.0 16.7
Ba s...... 5026 32-23.~ lS-21 1971 133.0 36.4 34.5 Grundfo. lS.O Good !cd, Good 22.7 Gocd
Baraka - 32-2B 15-22 - - - - Gnmdf". 15.0 Good 3-~-b. Good 22.7 Good
Qo. Hiseir - 32-38.5 lS-21.5 53.0 9.1 1IOI = U!:CTEll I
Et Trei. 5010 32-27 15-23.~ 1971 59.1 12.2 14.5 Gnmd:"a 115.0 ( Good J=!>. Good :2.7 G.:lod 'I"

U- Uweina 6060 32-26.~ 15-24 1973 72.7 12.1 3.S AllA.'iDOeD an!. (IDi =>
E1 Kedei - 32-25 15-21. 1983 157.6 46.9 - 1IOI = ~= I i
Chamara!> 2206 32-26.l 15-29 1968 170.0 80.3 6.S Edeco I 4.54 I Yair Uster IYair ::"1 Gooc! I
liadi E1 Sedeir - 32-26. 15-28 1983 121.2 39.4 - !lOT =~= I
Easheikh Elsaaheir 521S 32-26 15-13.5 1972 72.' 14.4 7.5 zarab 4.54 Bad tloe:z 8ad I 22.7 Good

q n I 5216 .... n n n 71.2 13.6 - lie"" 10.0 Good To:pe!o I Yair ! 22.7 G:>od
!hID Budd. I 8543 32-29.5 15-38 1980 181.8 57.0 43.6 bllrain) ! I I

" • II 8544""·" 1980 144 .. 5 36.4 40 .. 0 } 50 ~105 A.'iA.!IA!LS
.. n III 8635" n n n 1981 151.6 37.3 78.9 ) l I I.. ~ - ,.. .. -I-I -I - .I ' I I I I

~.

":II. !'Il • '"':.'--1 'II



ANNIIX II

IImLD llA'l'A !lAMl'Lllfl
Vegetation Hennuroments

MAIN ROUTE 011 PROPOSED
SOUTHERN S'rOCK ROUTII

This annex describes the understory and overstory vegetation along with
other vegetation circumstances at twenty sample oitoo along the proposed
SSR. The 88mple siteD repreoent the divllroit1 of the ent i.re SSR and give
an indication of the typeD of vegetation conditions that can be expected
along the full length of the route.

Once the oample sectiono were located, data were gathered and then related
to Doll, rainfall, prellence of man-made incuroionll, and grazing condi­
tions. For actual vegetation measuremen~s, the 9.6 square foot hoop
method was used to determine the percenta!,e of composition of the under­
story, cover, frequency, Bnd density.

For more details on the methodology and analyoio of the oample oites, see
Chapter V.
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FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 3

Sample Site Number: 1 (18 km. east of Sherkeila)

Species

I,ll I" ,

D~i~ant Overs tory
Species % Compo- Den-

sition sity

Cappaire decidua 30 14
Boscia seaegalensis 5 10
Acacia nUb1.ca 60 20

Balanite~ aegyptiaca 5 15

TOTALS 100 59

Understory Vegetation
Species % Ca!llpo- % Den- F=-

sit ion Cover sity quency

Schoenfeldia gracilis 75 60 Broken 100

Aristida funiculata 10 Broken 100

Brach1.aria spp. 5 100

Litter ..,
~

100 60 - - C

I

Forage Production (pounds/feddan): 750

Soil Type: Non-cracking clay

Topography: Almost flat

Land Use: Grazing/cultivation in adjacent
sand soil

Migration Routes: None

Cut-out Areas: Cultivated fat'l!1S; sheet erosion

Grazing Condition: Good

Water Availability: Available - single borehole



Section Number: 3

•. 1
, I II

FIELD DATA SAMPLES
Vegetation Measurement

• I ,I I J.

Sample Site Number: 2 (26 km. west of Sherkeila)

Species

Dominant Overs tory
Species % Compo- Den-

sition sity

Acacia nubica 60 20
Acacia mellifera 5 7
Bosc1.a senegalensis 25 15
Balanites aegyptiaca 5 13
Acacia senegal 5 10

TOTALS 100 61

Forage Production (pounds/feddan): 600

Understory Vegetation
Species

Schoenfeldia gracilis
Aristida funiculata
Oldland1.a spp.
Bare soil
Litter

% C=po­
sition

80
5

10
5

100

: De::l- Fre-
Cover sity c:.ue:l~Y

80 30 100
20 10-0
10 50
-
-

80 60

~

~-

Soil Type: Non-cracking clay

~opography: Flat to gently sloping.

Land Use: Grazing

Migration Routes: None

Cut-out Areas: Roads; extensive s~eet erosion;
dense regeneration of Acacia
nubica and Boscia senega:ye;;:srs.

Grazing Condition: Good/Fair

Water Availability: Recote



FIELD DATA S.A..'lPLES
Vegetation Measurenents

Section Number: 3

Sample Site Number: 3

Species

Dominant Overdtory
Species

Acacia seyal
~te;-aegyptiac4
Bare so1.1

TOTALS

% Compo­
sition

60
30
10

100

Den­
sity

140
20

160

Understory Vegetation
Species % Compo- :: Den- !re-

sidon eo"er sity ~"'=y

Cycbopogon nervatus 90 90 25 WO
Brachiaria obtusiflora 5 5 lOoJ
L1.tter 5

100 90 30

Forage Production (pounds/feddan): 500

Soil Type: Non-cracking clay with scattered
stones.

Topography: Flat to gently sloping.

Land Use: Grazing

Migration Routes: None

Cut-out Areas: ~eanderillg seasocal water cocrses.

Grazing Co~ition: ~air/Poor

water Availability: Sene



Section Number: 3

sample Site Number: 4

Species

,I , I II ,

FlEW DATA SA."fi'LES
Vegetation Measurements

I,

Acacia mellifera 40 90
~stachys glomerata 20 50
Balan~tes aegypt~aca 10 30

Dominant Overstory
Species

TOT....LS

% Compo­
sition

100

Den­
sity

170

Understory Vegetation
Species % Compo- . IlP-n- F=e-...

sit ion Cover sity qoe=:r

Cymbopogon nervatus 80 120 leO
Brach~ar~a spp. 5 :: 100
Schoenfeldia gracilis 5 3 10Q
Bare s~il 10

100 SO 125

Forage Production (pounds/feddan): 550

Soil ~ype: Cracking clay

Topography: Low-lying

Land Use: Grazing/browsing/farming (dura)

Migration Routes: Close to semple site
running north/south.

Cut-out Areas: ~igration route

Grazing Condition: Fair/Poor

Water Availability: None
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,:A'I " , , .. I,,, , I I • I I ,I,",

FIELD DAU ~'frLES

Vegetation ~asurements

Number: 3

pIe Site Number: 5

Species

Understory Vesetati~~

Species ~ C~?O-
s;?"~~....

Dominant Overs tory
Species

A::acia seyal
~t~gyptiaca

(seedhngs)

TOTALS

% Compo­
sit-ion

60
40

100

Den­
sity

70
38

103

Cymbopogon ner'2~~3

Brachiaria ::pp- -­
Arl.st1d.2 spP:-­
Litter ---
Bare soil

~"I

~ ...'
25
35
15

F','"

.. :-e...- 1~e-

C~7~r ~i:v ~7.:e="'::!,

~, l~~ :c
11 :C'
~~ J'G-.,J,.i'

-
-

90 52

""~
~

F0rage Production (pounds/feddan): 400

~: Dark cracking ciay

3pography: Flat

,and Use: GrazinlS/~cultivation

Cut-ou: A=eas: F=e~~~~ b~~i~

G-:-a.zi:lg ('~ncii,=io-=.: :air/:o.::=

water Avaitabili:y: A~aila=l~

[igration Routes: None

" ..



FIELD DATA SA.\f?US
Vegetation Measur~nts

Section Number: 3

Sample Site Number: 6

Species

I.

% Compo- Den-
sition sity

50 20
10 7
10 8
20 10
10 30

Dominant Overstory
Species

Dalbergia melanoxylon
CcmbretUlt; 8pp.
Balanites ~ptiaca
AcaC1a gerrard11
I:iiiiiie'a hUIIIH i s

TOTALS 100 75

Understory Vegetation
Species : COt:t.po- 1; De=:- :=~

si~icn Co":e= sity ,.:e:lC::!

Hypar,henia =?P. 1 ;;0 3 IJtJ
Ind1gotera spp. 2 .. lO(~

:JChoenfeldia gracilis 30 20 t~}

Setaris spp. .. 3 1:·::,
Cymbopogon n.e=vat= 50 3·) l:;.}
Rare S01.1 5
Litter 5

100 9".J 58

>-:
<:­....

Forage Productiop (pocrnds/feddan): 700

Soil Type: H~rd sand. similar to naga'a
(non-cracking)

Topography: M/A

Land Use: Grazing/cultivation

Migration Routes: Hane

Cut-out Areas: ~d

Graz:ing Conditioll: GoodJ?air

Water Availability: !Ie aip



1.1

FIELD DATA SA."£PLES

Vegetation MeasureDents

Bection Number: 5

Sample Site Number: 7 (7 km. west of Delami)

Species

Dominant Overs tory Understory Vegetation

Species % Compo- Den- Species % Com.,o- : De:- Fre-

sition sity si~ion Ccver sity ~~"!

Acacia seyal 60 35 Cymbopogon ne~atus 30 85 10 IC<l

Dichrostachys glomerata 30 20 Schoenfeldia gracilis 35 35 50

Balan~tes ae$~~~ac~ 10 10 Penn~setum ramc~~ 10 3 50

Bare so1.1 10
Litter 15

TOTALS 100 65 100 85 48

Forage Production (pounds/feddan): 450

..,

.::­
eo

Soil Type: Dark cracking clay

Topography: Flat

Land Use: Grazing/dura cultivation

Migration Routes: None

Cut-out Areas: Areas swept by bush fires

Grazing Condition: Fair

Water Availability: Available

, II l' I I I II



I ,I

FIELD DATA SA.\filLES
Vegetation Heasuremects

Section Number: 5

Sample Site Number: 8 (15 km. west of Delami)

Spedes

Dominant Overs tory Understory Vegetation
Species % Compo- Den- Species % Compo- • !lim- Fre-.

sition sity sition Cover si:y qce=y

Balanites aegypti~ca 90 5 Cymbopogon nervatus 20 80 10 lQ!~

(Open grassland) Brachiaria obtusiflora 20 15 !f>~

other species have been Ar~st~da spp. 40 to.;} 100
cleared for cultivation Penn1set~a:os~ 5 3 100

Bare soil Ie
Litter 5

TOTALS 90 5 100 80 68

Forage Production (pounds/feddan): 500

,."

~--

Soil Type: Dark cracking clay

Topography: Flat

Land Use: Previously under dura;
grazing; animals tracks observed

Higrstion Routes: None

Cut-out Areas: Burnt sreas

Grazing Condition: Good

Water Availabilitj-: Available (Eaiir)
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FIELD DATA SA.'fi>LES
Vegetation Measurements

Section Number: 5

Sample Site Number: 9 (34 km. west of Habils)

Species

I. I ..

Acacia seyal 40 70
~ g;;rnrdii 20 20
~tes aegyptiaca 30 25
Dichrostachys glomerata 10 40

Dominant Overs tory
Species

TOTALS

% Compo­
sition

100

Den­
sity

155

Understory Vegetation
Spi!cies :: CO!!1~

. r-e:l- F~e-..
,.ition Cover sit,. ~.:e~y

Cymbopogon nervatus 30 65 10 lO~~

Brachiaria spp. 2G 2.5 !Q.J

Bracb~ax~a obtusiflora 5 3 :C'C

Aristida funiculata 10 2.5 lC~

Chloru spp. 20 2-: Ie;:, N

Bare 5Oi-l-- 5 - - >c:

Litter 10

IN 65 53

Forage Production (pounds/feddan): 500

Soil Type: Clay soil with shallow cracking

Topography: Flat, stoney surface

Land Use: Grazing/cultivation

Migration Routes: Near to sample site west/east
Shannabla, camels and sheep

Cut-out Areas: BUr:lio.g:;;y bc:.~ !'\.,"""""-~::s a=C £a....-ne~

Grazing Cvndition: Good

Water Availability: 30 b. ;Nay (EDila)



. I,

S~ction Number: 5

.1

FIELD DATA SA.''lPLES
Vegetat~on Measurements

I I ..
I , • I

Sample Site Number: 10 (11 km. east of EI Semasin)

Species

Acacia seyal 30 20
~tes aegyptiaca 5 7
D~chrosta~},ys glomerata 30 38
ziziphus spina-chr~st~ 35 25

Dominant Overs tory
Species

TOTALS

% Compo­
sition

100

Den­
sity

90

Understory Vegetation
Species % Compo- ... Den- Fre-...

sition Cover sity quency

Cymbopogon nervatus 20 90 15 100
Hyparrhenia spp. 30 3S l()':)

Adstida spp. 20 32 100
Brach~aria spp. 10 10 100
Pennisetum~ 10 13 100 ,."

Bare soil 5 - - ..,.
<:

Litter 5

100 90 100

Forage Production (pounds/feddan): 500

Soil Type: Dark-cracking clay

Topography: Flat

Land U~e: Cultivation/grazing

Migration Routes: North/south 5 km. vest of
sample site.

Cut-out Areas: Migration routes; roads; b~
areas

Grazing Condition: Good

Water Availability: Plenty



FIELD DATA SA.'fi'LES
Vegetation Measurements

Section Number: 5

Sample Site Number: 11 (25~. west of El Semasim)

Species

Dominant Overs tory Understory Vegetation

Species % Compo- Den- Species % Ccmpo- % Do>..u- Fre-

sit ion sity sition Cover sity '1-"=cy

Albizia amara 15 10 Scboenfeldia gracilis 30 65 40 100

Acacia nubica 20 40 Hyparrhenia spp. 20 35 100

Cambre t\i'iii'""'ii'ii. 15 10 Ar~st~da fun~culata 30 4S lCO

Capparis decidua 25 20 Setaria-pallide-fusca 5 20 100

Anoge~ssus le~ocar~us 25 15 Bare soil 10
Litter S

TOTALS 100 95 100 6S 140

Forage Production (pounds/feddan): 650

II

..,
'"'"o

Soil Type: Naga'a (hard sand with stones of
different sizes)

Topography: Undulating

Land Use: Grazing

Migration Routes: Sheet erosion; overgrazed
areas; roads

Cut-out Areas: None

Grazing Condition: Fair

Water Availability: Not available



-
Section Numb~~: 6

I I 111.11 II • , I

FIELD DATA SA.'iPLES
Vegetation Meas~rement~

II r.. •.1.

Sample Site Nun':'~L.·; 12 (11 km. wel't of Lagawa)

Species

Dominant Overs tory
Species % Compo- Den-

sition sity

Acacia gerrardii 30 40
~nia digitata 5 3
AlblZ~a amara 20 15
Balanites aegyptiaca 10 12
Anoge~ssus le~ocarpus 15 10
Dalbergia melanoxylon 20 18

TOTALS 100 98

Forage Production (pounds/feddan): 800

Understory Vegetation
S~cies

Schoenfeldia gracilis
Hyparrh~nia spp.
Ar~st~da £un~ata

Sporobolus festivus
Bare 501.1

Litter

% C=po­
si:ion

50
20

5
2

~o

3

100

. Det:- Fre-..
~ver si:y ~t:.e:l~Y

75 y) 100
3{) 10C;
30 roo
15 too
- -
- -

:5 105

....
:=

Soil Type: Non-cracking/sandy clay; stoney

Topography: Almost flat

Land Use: Grazing

Migration Routes: None

Cut-ot~t Areas: Sheet erosio~

Grazing Condition: Fair/Poor

Hater Availability: Not available



.

FIELD DATA SA.lfi'LES
Vegetation Measure=ents

Section Number: 6

Sample Site Number: 13 (11 km. west of Debat Obeid)

Species

,"t

Acacia seya1 70
~t~gyptiaca 10
Z~z~phus sp~na-c~~~sti 10
Acacia _">Olyacantha 10

% Compo­
sition

Dominant Overs tory
Species

TOTALS

% Compo­
sition

100

Den­
sity

90
15
10
8

123

Understory Vegetation
Species

Brachiaria obtu~iilcra

Sorghum spp.
Bare soi-1--
Litter

80
10

5
5

100

% Ilen- fie-
Cover siey quen.ey

70 15 100
... 10'3
- -
- -

70 20
N

'""'"

Forage Production (pounds/feddan): 800

Soil Type: Black cotton soil with
accumulated litter

Topography: Low sites receiving more moisture

Cut-out Areas: Water channels

Grazing CYndition: Good

Land Use: Grazing/charcoal/huuting
Water Availability: Moderate

Migration Routes: None

I 'I I I , I I
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FIELD DATA SA.'lfi'LES
Vegetation Measurements

Section Number: 6

Sample Site Number: 14 (28 km. west of Debat Obeid)

Species

Dominant Overstory Understory Vegetation
Species % Compo- Den- Species % Co'lIlpo- . Den- Fre-...

sition sity sition Cover si:.y que::.::y

Albizia amara 20 30 Cenchrus biflorus 40 too 20 100
Sderocanya birrea 10 20 Eragrostis trennula 20 30 10>;)
Gu~rea senegalensis 60 85 AIldropogon gayanus 5 1 20
Boscia senegalensis 10 30 01dlandia spp. 10 20 100

Bare so~l 15
Litter 10

TOTALS 100 165 100 too 71

Forage Production (pounds/feddan): 300

"".
1" •....

Soil Type: Sand Goz

Topography: Flat

Land Use: Grazing/cultivation

Migration Routes: None

Cut-out Areas: Overgrazing/bare area

Grazing Condition: Poor

Water Availability: Not avail~le



i.

FlELD D.\l"A SAM?LES

Vegetation Measurements

Section Number: 6

Sample Site Number: 15 (64 km. west of Debat Obeid)

Species

, I

TOT~ 100 52

Acacia seyal 60 29

i:)Tclrr~lS~s glomerata 30 15

Combretum !fR:.. 10 8

Dominant Overs tory
Species % C01IIpo­

sit ion
Den­
sity

Understory Vegetation
Species % c...~-..o- : ~ ~-=-

5iti~ Cover si:y <;<:e=~

Arinida spp. 10 60 3·J lC(~

5choenfeldia gracilis )<} 50 1"''''
Brachl.aru SPI'. 10 D 100

Arl.stl.da funl.culata 10 20 t:'I')

Bare soil 30 - - ..."
'....

Litter 10
...- - t

100 '50 110

Forage Production (pounds/feddan): 500

Soil Type: Non-cracking clay; sand

Topograph7: Almost flat

Land Use: Grazing; firewood; charcoal

Migration Routes: None

Cut-out Areas: Sheet er~ed areas

Grazing Conditio:J.: Good/Fai:-

Water Availability: Not avail~le

.'-
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FITLD DAl'A SA.'<PUS
Vegetation ~e3surecents

Section Number: 6

Sample Site Number: 16 (61 km. west of ~glad)

Species

I _~•••..L~"'." "

Dominant Overs tory Vnderst~ry Vegetation
Species % Compo- De!l- Species : c.::?O- : ~ :r~

sition sity si~ion ~ve~ sit:: ~=:,

Combretum spp. 60 20 Chloris spp. 30 50 2~ LX
Terminalia~wnii 10 5 Cassia memcsoida 40 30 DO
GreW1a tenax 20 10 Ar1st1da spp. 5 10 le-)
Anogeissus lelo~ 10 5 Bare soil 10

Litter 15

TOTALS 100 50 100 5') tiO

Forage Production (pounds/feddan): 300

"";'"..

Soil Type: Non-cracking sandy clay

Topography: Low lying

~ Use: Grazing/hunting

Migration Routes: Close to site of sample

Cut-out Areas: Overgrazed cen

Grazing Co~ieion: G.:>od/Fair

Water Avail~ili~y: ~t avail~le



, I I,

FULIl~ SAMl'U:S
Vegetation Meas=emenrs

section Number: 6

Sample Site Number: 17 (9 Iaa. vest of Guwgina)

Understory Vcge:ation
Sped~ % CaIzpo--

si::iJ!l

S~ies

Dominant Overstory
Species % Compo- n--

sit ion sity

Albizia alUra 10 15
Acacia gerrardii 40 35
Balan1.tell aemtiaca 10 10
Tamarindus indica 5 8
COIiibretua spp. 15 18
Terminaliab'rownii 5 6
~ senegalenau 15 20

TOTALS 100 112

Forage Production (pounds/fe<!dan): 250

Sci:Ioenfeldia gra...-ms
Aristida ~ablis

spoiObOlua test1.~~S

OldlCldia SP?

(Cactle aeen =ollet::z
the litter)

Litt=
ti~:e.r

!..it:e.=
tit:e~

:
~er

~

:.c

Joc­
si::,"

~::er

ti:::er
!.i::er
:;:::~=

~

~~

Soil Type: Hon-cracking clay

Topography: Flat. gently sloping towaru a
big~

Land Use: Grazing/cultivation

v.; __.... ~.; ....,. an., .... ! r.:l~!I.~ t.o aamole sit.e

Cut-out Areas: Sb.e-e: e!'o.si~; nig=a:i~::. ~c.:e

roaCs

Gruit:.g ~-ditiotl: Fai!'/P~

Water Availabili:-y: !:i! a=C ~~':-e (:r~~



"I,

Section Number: 6

I I ,

FIELD D.\.iA SA.~:ES

Vege~a:i~c Meas~~n:3

• I I,

Sample Site Number: 18 (18 kn. west of Saople 17)

Species

Guirea senegalens is 70

~igma reticulata 10
Salan1tes aegypt1aca 5
Dechrostachys glomerata 5

D~inant Overs tory
Species

TOTALS

% Compo­
si~ion

100

Den­
sity

90

20
10
25

145

t~~~g~~ry Vege~a:io~

Sp.e=ies

Ce~=~~~s bi=lo~3

Cassia ~e=csoi~e3

~d~a senegale~3is

Eragres~is t~e~~la

Ba=e sOll
Li::e=-

': C=c­
s:'~i~

3·:
*'---
1=

5
12
15

lce

: :e=:- ~~e-

c~~= 3i~:-r ~...:.e=c~

·55 ~.., ::D--'
:'~ .:..·:c
:5 :-:c
!.:? 1:':- -
- -

53 ~~

Forage Production (pounds/reddan): 350

Soil Type: Sand soil (Go~)

Topography: Flat

Land Use: Grazing/cultivation

Mig=ation Routes: Nearby site or sample

Cut-c~: n=e3S: 3~~: a=e~3

G=azi=g Cc-=di:icr=.: c;,.-«/~a.i=

_ate~ Avail~ili:y: A7a~13ble
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FUI.D Ot\ll SA.'tl"..!S
Vegetation Meaaure.en:s

Section Numbq~: 7

Sample Site Number: 19 (J km. welt of Abu Gacra)

Species

Domiaant Overstor, Under.:o~ Vege~~:ic=

Species % Campo- Den- Species : C~;rc-

sition lity si:i;:r:

Guirea lenelalenlis 50 70 Eragros:is tre~ula 10
~Hda.lIllIAt•. 10 a Cenchrus bifl~rus 35
COiiib'retu. g1utinosUlll 10 8 Aristl.da pauide 1:
Sederocayna bl.rrea 5 3 Pemtisetl.1lll ?edl.cecat 10
DicllroltachYI glomerata 10 8 ~~g~Z!l!S 5
Teral.na11a brovol.l. 5 10 Bare l'Ol. I"_oJ

Balsnites aegyptl.aca 5 5 Litter 5
Acacia senegal 5 10

TOTALS 100 122 100

Porage Production (pounds/feddan): 450

..
De~ F=~..

C=er si:J' ~...:;e::;...:

.~ 35 :;:,:
1:'0
, ,-'·f'- -'_ ....

:5 ~:

: s:

~

Soil Type: Sadd soil (Goz)

Topography: Fl&t

Land Use: Grazing/farming

C:Jl:-out Areas: Bu~: ax c~~i·oTa::~ c-eu

Grazi~ Cc::dition.: Geed/Fair

water Availa~ili:y: Avail~le. s~:e :ee?
borehole 8 bl... 1ie.s.:

Migration Icutes: CIo.e to s.-ple site
• I I II I ~.

Ili



,
• 1,,_0·, 11101 I ~ ,I ~ 1,1, I i I

nELl: !lATA SA't?LSS
Vege~3ti~ ~asur~~n~s

Section NUMber: 7

Sample Si~e Numbe~: 20 (45 km. west of Abu Gabral

Species

Do~inant Overstory rnde~s:~ry Ves=:ati~n

Species % Compo- Den- S~-=ies % C~-....--
. :e::.- ::=~.

sidon sit:" si:io~ C.o7-:!::' gi:y ;;:.:.e::cy

Guirea senegalensis 55 40 Ce~cb~U3 biflo~~3 35 7; }.: JC
Hbizia amara 10 10 Eragrostis tre~=~la 3'1 "',-, :c
balbergia melanoxylon 10 15 0ldland1.a S?p. 5 1.: JC
Combretum gultinosum 15 10 Pe~1.set~ pedicecat .5 - 5:
AcaCla senegal 10 20 5a::-e soil -,--Litter 5

TOTALS 100 95 l:Q 7'5 6·:

Forage Production (pounds/feddan): 300

:;

Soil Type: Land (Goz)

Topography: Flat

Land Use: Grazing/farmicg

Migration Routes: Nearby

C~:-ou: ~eas: 3~~: a=eas

G:a:i:tg ~~ir:i;:,c: Fa:'=/?::-;,=

fta~er AvailabiLi:y: Avai~a~le (Si~~} A-~:a=ig

• 'I·
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Section Number:

Sample Site Number:

S~ecies

FIEI.D ~TA Sol..'!Y'..ES
Vegetatio~ Mea3ur~n~s

(Umm Ruwaba - Abbassiya)

Dominant Overstory
Species

Acacia mellifera
~ senegalensis
~tes aegyptLaca
Acac1a nub1ca--------

TOTALS

rnderst~ry Vegetation

% Compo- Deu- Sp-ecies '::C..:'l:!~ : :~~ "E~

sit ion sity Sl.~l.O~ e:::..a= s:':y ;::e=.::y

60 12 Schoeufeldia ~ra=ilis '-; 7: 3,:- ~-""-

3D ; Aristida hordea:e 20 .:..- ~~:i:'

5 1 Sporobucus test1~~5 15 ..;...: t:C

5 1 BaresoLl 10

Litter lC-

100 20 10-'J 7·) E~~

Forage Production (pounds/feddan: 550

Soil Type: Non-cracking clay

Topography: Flat

Land Use: Grazing

Migration Routes: None.

Cut-out ~eas: ~a~s; sh=~: e~~si~~; :~~?::~~.

Graz i~~ C:l:td it io:!: C....:"~..::: fa:'~

Nater Availa~ili:y: A~ail~:e



Section Number:

" I , II

FIELD I:I:UA SA."I?LES
Vegetation Measurements

! I II,

Sacple Site Number: 1 (Abbassiya - Ko=ti)

S~ies

Dominant Overstory Uncerstory Vegetatio~

Species % Compo- Den- Species :: Cor:lpo- : Do=- Fre-
sition sity sitic-::. C-."","er si:y ~~::..:!,

Acacia seyal 60 5 Schoenfeldia gracilis 3J 50 35 1:0
Acacia nubica 35 3 Brachiaria Xan the lura 15 15 IC~]

Grew1a~ 5 1 Sporobotus ~t~vus 5 ~., !OX.. ~------- Bare 5011 20
Litter 30

TOTALS 100 9 12·0 5-J n

For~ge Production (pounds/feddan): 300

Soil Type: Non-cracking clay

Topography: Flat

Land Use: Grazing

Migration Routes: Trade cattle route following
the road

Cut-out Areas: Sheet e=oe!!C a=e~s :na::.y DC
exte!13ive

Grazing Condition: G.:l-:x!/fair

"~ater Availa~ilit:'Y: !io~ availcle
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LIVE.St'OCK !«JV!...1S!l'TS A.'m SEASO!i.\l. A..EAS OF CCScnn..\il·;B !~ '!'S ?u:::=r A.E.!

TRIllE

Fellata

aabbania

ieEeigat

Avlad Bitaia

Kesseria
4:Huzur
5:Zurug

WET SlASOII GR.UI!iG

Sou~b vest of RyaLl - W. Bulbul
and Go~ At,- Seiala south east
liyala

South of Nyata - 3o~a!,.

and Go. Abu Selala
Korth east Nyator.

North of Gadid lla.s
£1 Fit and south of E1 Fa.sh~:,

liorth of !!uhagri.

Korth of £1 Ka.:roub aDd suuth
of £1 Sharda

North of Babauo:Jsa ­
El Tibun - £1 Odaya ­
Abu Zabad !ddvitat
Till Abu Baru
South of Abu ZabaJ
Babmousa - '!fyal.a Railway Lin~

:)3:.'! SEASCN Ga..cr~

Tulus-Ui.1j; - ~~ri~ii&

::.1. :icl::a!.i ~ 3..L1l." !:~ A.~~

\:,:,oc:::.d But'S. byiJ ­

uk~ T.-.=di
!a:'.r E1 A=~. ~"i.4':'co.)

~l Fifi~ 1Iibi!: '!se:s:e
flie~ pe:'2it.

At::l=:.g t.::~ ~=:~~n b3~ :::
B.!.."':.= :::.. ",.:-c. - ...:. Sc!"•.l:.I. ­

!1;r"":. Ce~r.u-5i~::::l

!1 ~cllu

&.aua!::! t ! 1 K~~ a:::: 3..J .... =­
E1 A:'~

- Ba.....r ::1 A.:'a~ - ::: G.ed.:!:i
!'I.y.t::LI. Sijd~:'l.3 -

na~ui!' - LUl! A:!ya':
L.zke ~~i.lak.

-r.eit!"r:'a - !.1 ~3.va.

~~....:::.::tI 8Ci::!:':S~

- ~,Jl.: ~a - ~ 4=". - ':':.a.oa.: -
S,.:J,:-':'S - U&1i - ~: ~""'li---2-:1O.= !..:. cab

- ~ s.a:~:.~ - 3c~ - '!.~ !:::-..:.;s. - ~==....

!u~ - !.;~a. £.t:riil - ~:.

- ~ S.J.1L.!!. - c:..::-:.:.a - );;.::&1 - !:.z:.~

u:ra - ~ti:. - 3.C= !.: c~

!'t.ii"=a::'~:: =:-:e. ::l~ ~=:! :..: ~ lieS:~
g=3.::~ .J::e.a:. ~~:I ':.:..:~:

U.) !~ :;:-;.s C:i ~-ui:~.a ,:3j Lel::ki
.,Cl;c s.L..c.: ~~1 !:.:: ~~ .a::ai ~5) ~ :ac.=.

3:: ~:::~ - c·~ :a:::1 - "t:::--:<:Joli.3. ­
!l 1~t,1 - !~ ::::. cu..

.cc Eca.: - !.!cii.b: - "!..: ?:::~ - ~a.;.=

!l ~:r,J. - !.: ';'~:as ~.a.:c...:~

~a:~.A - !: ~:.: - ~~!..: ;'''':.1.:
::: ::;e:i::.::i

:.:.) !.:~~~~i
t'S} A-~ e..cu - .l-~ =..u..:. - ~: :..q»:aa
~ ~tl:!

(0; !: ~~~~ ~~l.u
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illite Rile
lI.Igg_..

a-r
(<:ael breeden)
(lIad'_)

Shel1abla
ea.el and Sheep
breeders.

li!:I SUSCIf cuzm; .usA(S)

airo - Aha ~*'
!:l Obe id Area

!l B&&. area north YIl!at of Ed Duei.-.

Korth of Ell lWwd

u.a Om, Sherabar - Elga l
• U=a kdr ­

0-. Goa,ein.

IlZ! 3USlJI~ ADA(S)

-Soadl eutenl lordofm
(AbbAsli_ - Tq_H)

-lIetweeA bka - ltadqli
-Lak.es b illlt _ Allyad
-Toq_ - bka

Te:delti a:::d. ~i:.e Bile !rr.Dks.

Wad i Slldel:3_

a.uhad -!l ~b.u.si. - ~~­
P;r hlud - U O!>eid - ~ - ~'a!&

aDd E.U1Pei

!Il~3 Il:::CntS)

(ll &ha~ - Dilli"" - ~li ­
L&U~

(Z) 1I:1 Cbeid - &ha l;l;cs: - i)e!.iaC3 ­
TalocIi - n !.=i - T;ags

(J) In Cbe~i...-b - _ ~~ - bt=&i
Eaa

n~ - .J .. ~ Jah's - Za~4a - ~ %eri'-­
Y,""","l<i-.c.. ~.

T'-\~ f:ll~ illfe~ r~«s eove:, ~

- :-.. G=ei:t. - l:laIll:s.dr - Soa=i~_Sl>e__

... ::- - !loa~ - n ~i>a.ssi.1 - J.u3.ali
- _ ~-=i:> - !aa :s.dr - n~. 3<1:>~

!=~ - l:a. hIoal:>a.-.l..'-lJ,usi.
-n-~-a...3at.r-a-~'Ja:::a:::
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