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I. nte. , lth n r n, tJ ln u~ h t hv Ivo3ti 

rcsltcI omte ostutinc~ ntrya s 

PSIyahs~qn rrinstndti w~otdozto dfute 

nort~h some' distance on t~he way to Mazroub. Qbot4 
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rcliiabloyeix* iroun1- viat'er quo lies."'In this~respect,: 

Quo bl''l ri wasj ,cho scr as aco-n1r~ol locality, .2."<~>'22 

lecss' nffcc,-: by, environment nl changes, in :contrast, 

to pl acos like IKhuwoi anda Varoub. 

22Mazroub, inclulling the sitce of Tinnap to tho ~north, 22.>s, 
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usu'ly ontructo~ a, vegetr.titonwvjas protectoaf jrpn, 

ri out nne 

r-t sins~ c ratevl g 

li n be ,i Corst y'I n thrrie 1 gttto 

play in'. drladKrnn ecloyan,,rng, naK m 

coKnJ.Jor'el tor bie nm tr ofc onio" intldcia nic 
ThKnttopo .Tbo Or Fir fro2 o1. oB l 

Tioqninta ~ Tnoi vgl ciobyea nastrarsorto'( ciV 

sanly'sils.ot new glaowth. iE trpo'by *~ K KK~vhoget'n Acnit'uh 

>.. LO,> -i 6 ,nb,,C fin i~yln mif r 



Shc fcCi ),rAiA 1lv sila1u ~u~tLa 

~sp a-had-a~~n th si-incl f.apnu ni~c ~ 

biffl,ru, Brrdtia'.LIuCITMI~a prus', ini ttrL­
'hei~r ca sho'ws rsignls S.oulry. n j l ~ th 

watersourc'.:urther ot,,2On the aduno rt vha 

go J rass, cover i s ivaila~blo, ffire inii~i ncc :is,~ 

rb.5sntrciis in olipinrtng treesa "Anrlpeoronni4algrasE~os. a>a 

sI f oe raols to, the north c-iff Tinna7 trees 'a 
j.;-V verya sparse a~nd2 ronsonably thick troe cover is onl~y 

obIs ervc-, in astronIms ah. dpressions vhoro rrinagoe. ­

'~waer co~lects sonson,-J.ly. flowovor, 'tiea f1oth of,, 

tresinth -aarcais-.veryahigh1, appronchin -60 

percent. Thoeoxact time off tr6e mortnhty isn 

known. Vast areas arc coveor cd1 with remnants off 

wea~thered1 rookIs ant tortmito mounds. are common '-; 

a chanrctoristics off this arca.' $The mounjos arc, usally 

built o n tro trunks and Ul~timately tho tr bb di a an 

leaive only the muun', boVy. a ~ a'aJaa 

*af.It is clearly notice(! thatt mo'st, of 'tho nounrls :nroc 

accompnniod by living troos'in the js6ut'hrna art of' th,~ 

a-'- rca whiloe in -h~ure nort th aat 

qecompinicd b ond~ trocE3; So' ffiofl this it c~ l 1b 

http:sonson,-J.ly
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4. SUM, OF BILO I ,, 'J 4P j IN I - 4'ZORS 

4 the nn-~eriy -unoshpow. heto o tho cn t~hct , 
poverty of4 thopasture.44 ~ 44 

The ~~ ~ ~ ~ ~ 'nn~p,(,iacdofpftbo~ n ~ ~ ~ 4 i1 

pay,anni4~ n1Eain4pcis uha lepais u. 

wlaoro lootnu&iLojypt an~itlQgsd the f/d o rnI 


aroun( t~ f st~l ' arc sh,~ (1aa I,gr ;4 4 aio dlie44 

grSevenre~lo! Usc reaos u heyc~rnoth (Ioeinaioin 
uc hrb . 4<' ci BosY ci~a- -K nsi,l4 y< ,ckptl 4q4 

Cnntiiu Trnsrc~ ' i& c ia'srynnoyo araun 1Kuo 
aroun 14zru an, Tina 

44 ~4~V- 4 4 

http:thopasture.44
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dauing ropi31indlviotentmaron huvi ai 

7. LoptiI- nn' pyrtacej r~ehnicnw~sa Seound Mazrnut 
I ntf t ft bot ki mt~ ftrtfart o h wi c a 

6. Itorsibermulr-r ton appyongr plagn t of -aroia 
nrun Kh---' lin Maz , bu h-ratr ubo 
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~of,-the to tal 	area o4fKordof'an R,68ionoo52I O,0( 00 , 

cul+,iatin,2,619 Cuddans C.for mnechanized farming'~ 

i b6e 'nVor irrigated f.arming, 6)4,1.77 Veddans . 

rese'rved frests 21,660,000forex 	 and fcr natural grazing.tA~ 

Mplst of the crops arc jgrown in the s'andy areas. .,.. 

Tho' ar abl land comn~iSIeS,2P,00,OOO foddn, bu1' 25,
 
''percent of. it is hard, ,truncated clays known locacsly~
 

asv-&ardud. The actually utilized land ir,crop produc-.
 

tion is only 20 percent. The main 'cropsproduced are3..
 
3esame, grcoundnuts3 , laroon, srhmmi.e;'and 

gin arable. The 'total. areas u.nder~ these crops, anid the 33" 

production of'each for 974j are ini~dcated: in Table 3. Y'Q 

Table 3 Major 	 COrops and.-OroO Out-put in North 
Kordof'anin,'197U 'i 

- 'l)Area in L16ddnas Prodcton'3 

'Sesame . '~ 556,756 12 815,388'1kentur Y\ 
'Groundnut 928,720, 27,049q, Tons 3" 

Wfatermelon sceds ~ 44)4,352 1975I 

Sorghum60,2 

Mill1et, 	 150,266 98,667 Tons 2T'K.> 

YiW'Gum-Arkabic 1,000,000 	 POOTn _ 


en North Kordof'an. 	 --- '" . 

fl 	 J3 

http:grazing.tA
http:6)4,1.77
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9. h iAjdtofWtb-SupyPoru'o 

'. 

-k'<<Tne tnajnz' challenge to, ladudwt 

niig~in the Eareas covercd-b tho ,prescnt 

_____osiila_ naureha boon4 how to 

4-uop n 

study aM"nd 

prom~ote"'­

4 .. 

. 

This demands that 'the ronewabl c natureresources.4~>'r 

continually maintltinf sustained yodtmet the 

present and' future rcqtt'roments of the deopendent 

population. T~hdre are signs tha't tho, ocosystcms in the 

two4 areas studied aro failing to ~moct tho groWing' 

neoods. of' th toa ouainand are showing many 

~ signs of stross, as shall be better revealed by the 

I s of' indiLcators arrived at by th'e present~ study. 

" 

4444 ~Fromv'interviews conducted at the sitcs visited, 

picture obf ;the ecological. codtosin thetw 

aroas, 15 years and moreago (i.o., prior t~o the' mass­

ivo programs ofviat er p!'ovision) is being cost ab ishod 

''Ut 

~ 

'4 

'4 

o4ra, t here- was a beotter vegQ tton 

4 quality vegotaticin inluded both 

cover. This bettar 

mere4 poronnials and' 

<' 

the loo,'tr. 

pr14444444ovl+'44 once,'' 

4 ~~ .L U±~LU~ 

All 

4.* 

thos intried 

thhghyvled tre an*4as 

4.uILILJL~.L.&u* ~ 

ofrdt 

sp 

""' ' 
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iLWY 0o. thins. pTi 1zud rsp(1cius, Cpv:cl iy1 tiiosoi, se 

MUMi~j Wor Miro p n,l tabili ty 'and nTutpi t in us £rddui' 

nlo ilnqu1 e at cc havIC dimnu rd i n ru:1. 

daCv, hy~fon, 1%xuf,p:i 1. ratiho, guifcn fowl, 

uc. Thaso :iro nnI 04cp nk oofIcuot in a O.w spntis ouit 

of rechl nU hurnon In :L.. 

~o,Alan hoth '11 1 ovii vastock pnpuintinnn wkru~ 

smltiuc in 1 1. 1%;U w.ithbiMUMlI wrg__ 'phi. listr;ihu~tirfl 

90ll 	 miO] rtfy m vmflnrtf. Khi;ioi w=/ <q'- h Iinhud Nt C, 

l.1'imf COiidrP11 n &I Ki:.' tlu cjInI su nP Lho L1 1hlyu/. 

PUL)C; Akn SM 1n vin 100 cum(-!l 1 1 qr M Lhqt 

;'ta O F!y 11 Knznu and~lih'9ff .u rid water?Tinn% 


to Imup by Me1 n.omrindhl~rt;, %nd the 1.:ztu byobthu 

Thu ;imI nr Kjwu1 1'~I [.I111 ntt~il 1w :110 conitras 

I v 1op in time. Thu viiig wro1nVondud 01nIu1 Q'hu'' 

(. 	o. , w/o. o t 0!? coil. 'ts in %00durssinn 0111 that 

Kat S u anr timo iftur tho .,3c uascn) and on 
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Khuvci runi:ijnol it smndi 'ullnge ,I to 19358 vlhzor 

two Urn hnl os *;ovv cit th. s1 Thin mnrksWill& it1;a 

a flcV urn in~ "Mc UvaloCrflft iV th situ. Th boro 

holz buq;mit00c ti.mhvirin ind anmqn' r.~ulntions 

to Kho.waxj.rnm its surnonlin * Hnr.v or, thi.o O id 

not lea to huavy conecnt~rition PnO snnr 

1. ly utotrnLL n in~ ii lIscit tho w Ju, to oi 

"~r '72nuiribo if Vt 20. Kona~i; Tho wo' tlofl 

(1) th in 'c2o nu Qvimoil Fr jul ri, since tho 
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The people from those vill.gcs visit the water yard 

daily or every other Oay to obtain their supplies. 

Water is carriej in a variety of containers and by 

different means (donkeys, camiels, and carts) to these 

villgus. It is -sL; niL.d that on the avoragc about
 

400 ladis, 100 Konkyq (carrying big skin bags 6-10
 

tins capicity), s00 other lonkoys (carrying two skins­

the usual typu) and 200 camels (c'rrying big skins) 

take w'ter dily from the water yard to supply Khuwei r 

the 8 surroun:in;g villCges, and some of the nomadic 

camps in the vicinity. T,s avurage increases towards 

the and of the dry season. Bot h Khuwi n:!nMazroub 

constitute focal points in t]e ].ocnl wter' listribution 

system. The lopcn-leno of'both trnit onal animal and 

modern mintorized wter 'istribution tleohnogics on 

Khuwui and Mnzroub enhances the dominate role those 

contros play in water management. Their water yards 

experience very heavy use, and the vicinity of the
 

towns and the approach roads to them are exposed to
 

concentrated human, animal and vehicular prcssure. 

This in furth,(;r exacrbated by the fact that 

from the beginning of the dry season, as from December 

an rjn, much of the population of these thirsty areas
 

desert the villages. People move to Khuwei and
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and activities that were symbiotic have become increas­

ingly competitive and tense.
 

The influx of those nomadic population, besides 

that of villages reaching out for their daily supply 

and the "n.mara" spending tho dry months in the 

vicinity of watering centres, can be ascertained from 

the rice in the daily income of the water yarls. This 

is exhibited by the exnmple of Khuwci (T'ble 5). 

This shows :. ma.rke! increase in income toward 

the end of the Qry season, followed by a precipitous 

decline once the rniny son begins. Thu revenue is 

raisod by a series cf rates levied on wutOr yard users 

based on the volume of water consumed for 'each user 

(Table 6). 

The official prices are doubled in ordIcr to raise 

income for the local self-help scheme. Th.ese self­

help schemes are limited at present to run.ning the 

water yards, It is the self-help money th.at purchases 

the spare parts and the diesel fuel requir.ecl to 

maintain andl run the water yard pump. The figures 

given in Table 11 on daily income rcprescntt half the 

actual amount raised. This is the part reoceived by 

the local Government Council, excluding thee self-help 

funis, qnQ these funds arc not necessarily committed 

to promoting water yard operations. 



- 37 

Dadly Avcr ".r(- 1nc-. I:!(2 IrnlntIh for K111uwci Vinter, 

20 

1 25 

IA '~y35 
.T~flc30 

Jy 15 

6 
Supt~nbui6 

0 cftC. r 1 

1I--blu 
V' t 1 Y'L1' C r m i t:ij ~;,-, 

Unit n fjr i 'L. S,,IJ.-hclP Contrihiion 

I 

1 

tin 

rin 

(4T'il)5 
?02 

1. bii :;in 

L.o1ov (L 
1 hky(Ir, 

rink ) 
('fink) 

Y,0 

140n 

10 

40 

10 

1 cw(,;'. ',Jik) 

1 shou, ( t,( 
*1 jgn-t ( tr 

ri: ) 
10 

10 

inTh1in1 

10 

10 

Ly l nli o1ri I ( IVJg1110.9 Iu sullF I~tly 

Thou i ncrmc flO L S '2111nj Augu~rst ovl. ")cpt -mu-r- iC1 

villif4,3 ()nly, lrip:itirh -. nc: V11' 

iron ~ iige~ ~ (I liub utock vi.Ait ;ho Y~a.K fcr~ 11ivu 



- 38 ­

water. Thu incomo 	 trurom October to JLinuary rcflects 

Khuwei plus nearby villgust hunan ,.ri livustock 

consm.ption. Th)t Ci'tha p(,rio2 },.broory up to Tun( 

stands., or thj twil.tl w.ter ruqLiluclurAts of -ill categories 

of popul otion: Kliwcii village, tl;l ne:ar'Ly village, the 

"dar, ira" andI the nom,.l ;. 

5.3.2 	 An Incroaso in Popuiotiin, Without n. Corrosponling 

Inovu, :-e in Yio].ls 

Thc ,omin--tnt cco ries in Kor,,ot'i arn traditionol 

shifting a- ivostuk Theseri cultur'c Lnt raising. two 

livelihuood vs I;co h.ve so for ,'.upended on the inherent 

fortility (-W t,he n',tu.c resources with no modern 

tochaolofg.iccl, in.rnt whatso.ver. Tho yields from 

resources e x'l,,it.u! in this fr: liion of necessity are 

limited. Ppep-ulAtion growth ilaces tra1itional livoli­

,hood p.ic ic O n-1,tr increasing stra:.in, particularly if 

there is nt !, -or,,-espon'iing improvement in technological 

inputs, lo.d, usc intensification, ,nod yields. If inputs 

remain conotant, environmenital Clgrada,Ittion appears 

inevit ablc. 

Increascs in hm,,in and livestock puptl,itions are 

evident in both Khuwoi and Mazroub Arens. Wc shall 

limit this section to incrcasecs in humans, aind discuss 

thses on animals in the coming two sections. 

http:stra:.in
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Khuwoi Aro- hal a very small populqtion prior to 

the drilling of the first bore hole in 1938. Before 

modern water leveonpment began, Khuwei's population 

depnlded on ruin w ; sLu',ul in Tubuldi Lruus and 

shallow ;'ells. When this supply was depleted, people 

obtained their water by c'nl From Unmn DMeis and 

KhMunas to the south. Both of these sites hid bore 

holes prior to Khuwoi. The 200 souls. By 1964 

population hal increase? to I4CO. Presently it is 

6000 persons. The snme is trcuc For the other water 

yards srrnvnirV KiMuwoi. They show an analogous 

increase in population between 1964 nnd 1981. At that 

time each had n population of 200 - 500 persons; 

present popu].lions e ind.icate! in Table 7 Rs is 

the size of thu population f'ound in the surrounding 

hintorland of each mjor bore iooe centre. 

TblM 7 

Popultion of Major Settlments in 
the Khuwci -,rea 

Size o Size of Other 
Place Popul ation Popul ations 

Dependent on Place
 

Khuwoi 6000 1500
 

Masherbo 1500 2500
 

Dodiya i100 5000
 

Ankoesh 1500 1000
 

Daw El-Boit 500 500
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The incrense in population his come about as a 

result of ,nc c f threo factors: 

(1) 	natural vrowth in popul ation size;
 

(2) 	emigration from other areas ,n2 rusuttlement near 

centros of wator supply; and, 

(3) progressive settlement oV nnmnlclic fomilies. 

All three f.ctors exert mare pressure nn the existing 

resourccs. They leaa to oxpan.:ir n 6t the cultivated 

arous, incevoH in numbers t f animnls, cxpnnsirn in 

the amount o' ln, unior Farzing, cutting of trues to 

meet now huusig neclf as well is thecamustic fuel N 

supply, an, provision of mcrc wter surces to cater 

for the water requirements of human commrunitics and 

livestock. 

The 	 situation can be summarize! ns follows: 

increase in human population through naturfal growth 

and migration leeds to expansion of the use of the 

ncumene which, if nnt coupled by raising the yields of 

the eosystem, mouces environmental degradation. 

The evid]nce thAt the syshm is not yielding ade­

quately is iniicatod by the ract that: (1) the area 

is not producing enough stplW food crops and is 

importing from other parts of the country; (2) milk 

and meat supplies arc only occasinally available (3) 

incomes arc very low, the general standard of living 
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has not ehriyed sisb:-t nt ,dlyIninr the Iist 20 years, 

ttndl the two "PC asn'atcinexper,ri m'.sf,2 migoriticn to 

cintr,21,l fl': 1 t Mu, oijil . tt . 

5.*Z 	 . fn ( iC:I-'LInilinin ;t].-di1nisda.N'.mL_.o;, c.,ie.	 itsruci'dily 

n.i tPup'il'l .t.Irir: 0 is ':re.: I:,v,--.'J.I oti.t va s,rs t ems 

of bruudini : '1 2 'rs br%1. c.ttl '- g-vit.s, while 

flolilw: b.ou c:i',..,l heap (iumlsti. *, 1 irnilnris 

have in 're'..; .,ioin. t;i,; I'lst l(;-15 ye 'irs. flheop and 

cuttle h'tv trs;{:->u. the .i-.ih:;t rise in numbrs. 

The reasons ,-ivt,,n by the SO intLarv. ewe f'cro those 

increases include thu Clving: 

(i) 	 Exp:.nsic n in wst r gr'trs whichuapel12,ohave 

cnrtb_ odboti viii .yces mi! nomn. lic groups to 

base thou 1conr ,ativities oen reliable 

wiet crsoi (]~ 

(2) 	 The prrciressivc re.i:ttlcmcnt cf' population 

from the norther -oens to n-ir the southern bore 

holes, u- well as the stt.l(munt c' nomailic 

t~niili,~s , hlvs i'nsr L, in jncr,;'isinjr the 

,ir',nd ,,it(ln'ifsb (I oA' antt~ thasO yardls. 

(5)The ri 2k )V %igricalf:,irril 1'illrur lirts 

cnc.ur,:;eI- uoln to invtust to lives:tock as 

a morc ie,r 	infurpriso. 
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(4) Livestock, p:!,ticulnrly cittl, providos the 

'amilywith milk, nn is a rcdy source of 

cash tA which the Vq'mily xen resort in times 

of neo,. 

(5) Fuitihcrmnr , in this soc i.ty, which ha s its 

origin in nomai c cultures, broc:ling animnls 

im rsrtigl-uo, %nd is vilnu, as a why tn 

achieve .ucial intincti,,n. 

(6)People inv;t (.i1 itA C' nur-.tcQ by other 

activitis in "nimals, mnny claimed thnt up 

to 1967 hasx'ob (.e",cia Hcngal) was pr-ductive 

and tin surpluses .jsl C'rum gum wore 

investul in b1I.lMin hrioU. The savings of 

those permanently amplryc! Ln grvornmont is 

mostly invcStu'I in sheep which havu groat 

commerciA,] value. Finally, those aracs 

witnu3scd recontly investments in both cattle 

and sheep trom snvingos raised in Li byn, and 

tho other oil sta,cs. 

(7) Brooders havu become, familiar with the 

'mini strntinn of vaccino and medicines, 

Vatcrina'y Irug.a havu boun usud since the 

boginning nr the Ci]fties. PriV's aro not only 

avli'bl frm the A,'ministratinn otfAiml 

Rusourcuo, but also arc obtninul from the local 

merchants in the mjnr ].ocr.] market cuntres. 
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Diffopon; inimil spvcicsopn increasing Ait iflor­

ontial rtes. Thcsc intcpviewci umphnsizo thnt sheep 

l roiI'.ri 0ttle.arc Incr e sinrA, higoir t,a no'i, cc,. c 

There nr:; scvcr'd rwaons r t his: 

(i) It is luso costly La i vast in shoop. The 

vnluu of on or w is equivalcnt to that of many 

(2) Thr.e ire moPi inv; tt rs nog the nomads than 

the scttIc' cult iv utor -, %n! Lt former tend to 

livest, mrPc in sheep, 

(3) Uncr .wi,. qizsing especially!nin cc~ cn"iLiens, 

nrc, c! w'.tavi 'rh;d;, shcup arc less difficult to 

mnintin slin.ce thca 1Frnzu cvur q widupuPeve i 

Cc'mnjcd'. tc, ccclO "id r quiru loss Vo.'ddor to 

inntkin qn ni tWni is t;he ,r:qsVnr cattle; 

(4) Wiaur prn"uca mc, c ripi'aly tiin crattlo becnuso 

the QurA,,tin eV prucnAncy is shorter and the 

numlrb c' o' ci!'rapin pa' yo'P, %s well as the 

frequoncy cf muliiplu births, is proatcr. 

Howcver , o.t.her slop or t tlu, the iner'ose in 

numbers of livs;.tck adV thu cc tcn rAtio n of hor's 

close tr l uap.,i-ni walt ut creatlrccs, his Ica to the 

,cgr;; Atinn nri , l :i ,rcau l tticsu contras. 

Thim sIvorr 2'c72' up fI .,- on ,ho oth ston u.: by 

coatiinAully flCl',' ag nunbr of YnimiI in '"nr u 

cnvi cr:nnamt; inlj,ci tc r tht nowds moniatorin. 

http:roiI'.ri
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5.3.4 Openingr f ew Lqon 

With the n',turql incruo'su in population, the 

provision of new wnter sCurces, tho rise of new 

sottlinment, K tMe uxp'osiun in Mi onus, move lImOs 

nro brouht' inter cultiv in. This ntUils removing 

the vogutitirn t " roNkeroom for t he neow]ly vAYd 

agriculturql ,trus. This is normally entries] out in 

two types Kf Ian!: (1) the 2__ which is s'ni.y soil; 

and (2) the Jur.ha or Sisi which is % Piny clay soil. 

The average Poarm siz, in the g is About 10 mukhmas, 

while it is in the r'no oV .-5 makhaa.ns ini the 

jurnbu. A mkhu;mis "n ' -f P , measurement varies 

from one oart of the colry In the other. In 

Kor Mofrin is 6500 M ncnrly 1.5 acres.it 


The Pre p g,.ron in the 2oz,, are Vukhun (pcnnisotum 

spp.), giroiunnut ,i,and wrtormunlon.o. Those grown in
 

the Jur _ or Sis apu susarfml, scr~rhuifl, I.nlyfingcrs, 

puns, an'! ocuubur. The lt tr is a hindUK f house­

wife vogetabit ,gardencrop grown in close proximity 

to the house. Diforent cropping pattoens apc 

n'optal ,lepun". a,, on the combint)ion c.. crops grcoin 

and the eneral :mil fertility. Because the most 

common cropping sys<tem is q form of shifting cultiv­

ation, soil ruevLi]ity .oenis very much on the length 

of the fdlow period. 

http:makhaa.ns
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In the pnst , 1 nnr? wis pl.unt i. ui, :m! thu fallm~w 

rmltnt ion wihi ch out NSA eIxhan ;tu U nd wn:s lengthyV o 

ona. Inlivilil V aril 02: iritu cuiltivible land.-, 

10-LOO in3 1rangirir fromf~ md:n~ r th- An~:"po , on(.'1 

abont in0 Lain 12: 1 ; ,TiV b- S12'. npft3. AmnkhnP 

nny ocopeinL in kime, :ivriV '0Ira% 'CLiidly Oeii­

vatoi ''me 30 mkhtiv in rX'orOrnor in! bout, 1-5 

ma o in thui Intr Snc' WP - I crnmfo n cropping 

piter "Ut" va1 unL inn sm rir or Irma 'an1 ur 

two =r~ 12 Co l4 yen, nna Win Int it MILnw tor 

anoithu 4 yai , thIn 0o upti-an av the qmen octually 

put unqu cult iv' inn in 1 12? ti t ha tni l land 

property rV IP i rily71 "lnq tf'( omanri mrg~inf for 

cnrryin nu I n ofii c ;nt ny~ta off rhi 1.tin o ult ivnt ion. 

1.1t ui~ thi 1'ji'4] ~ Itin w qy~ tem. to~ st ill 

obso'val1 inl viii~n qrw y ITr 10.Wtr supply c ontrasO, 

it is no iungroi ppocticul. in the wer Ruvnolpmfltt 

ccftrus in! I im viii ;ner in primiX01ty to them. To 

moo inpu~inKAumnlsfur:gi cultua Inna for 

orst abli aL;mont orP now forms~, o r for uxp 'n i n of cash 

cops oJ::'i'Ci P : 1nt Iinl Hadin formoil y vioro unur.2 

grnzifli 011/0 bunn broueh unlov culivititinn. For 

simill ur p 02np, Vnll: w M% i;'n;Ins hnve boon cut 

cf nsi ur~bly :a& I a' is boln( subj octel to continuous 

Cro pp j flr " l .anar p ori in. 



SThose changos in ,tho, shifting cult iVationflroci o 

npdfor years have strnic thoe co syst cm. f. i is~ 

-<evid1ent4 in the~ cloRring of naturalJ vogotYatiol coovr to;~ 

opn- l Qno me asur.. ~i chang~J~:Yn fozr-cult ivat io n.--

jis the clecline of ares,,underJ'hrishab (gumn 6rbbi~5C 

Hashab is Rin important cash cr'op t hnt, comprises afala ' 

cyoloin the shift inrg cultivation regime. So important 

is it~ in the 'traditional local economy that its ye­

generation has been 'effectively intogrmtecV into (the 

44cropping cycle. The general declineo inlthe soil 

fertility boeuse of the ovor-cropping of the 'land has 

seriously reduced'rogeneration of hashab anfd has
 

ro~luced the yields from those hnshab plantations that 

romain in cultivation. Coupled with economic5 changes 

in the gum arnbic industry itself, those alterations 

*in tradlitional,lifnd use practice have been sufficient 

to throw the gum arabic industry into n serious state 

of, decline. 

5.3.5 Declines in Yields 

To use the declines in yields as an indicator, > 

especially 'in old agricultural areas, nee~qs to be 

proven by research findings, comppiring production in 

5""those arcris to newly opened ones. The yield of such 

crops ns hashab, sesameo, groundr,'its and so on can be 



a in,ictor orn'the proiseo twit..puing te p icutht 

Iof land under coeping for many years leA s t o dooliln 'o~ " 

soil f ort1i1ty, and, a drop in yiolds.' IntorioVIS5'ifl 

hold with the 1eoal] communities, in theareas studied 

S'py 

'.confirm the above obserlogtion especially, Rrq-und old 

water cntres likeKhUwei, Mazroub and Tinna. 

crop to, the other dependingYields vary from ono 
is the type ofon a number of factors. One virable 

land, whether it is olc' or newly opened, steeply 

slopod or flat,' wator retentive, etc. Yields also 

onfluctuate considerably from year to year depending 

rainfall. Equally important are the effects of postsi 

and diseases. Table 8 provides estimates that give 

some idea of the variation: in yields between old. 

agricultural areas and newly opened ones. 

Usually a newly opened plot which was fallowed, if
 

prepared by "tcleaning" off the regenerated
§adeoquately 

native vegetation, is' put under groundnutsa and then 

altornated for four years between this crop and dIukhun. 

In cases where the land is less adequately prepared, 

it is put first undor dukhun which is then rotated with 

wasgroundnuts for the same poriod. lso land that 

under watormelons is followed by dukhun, since there is 

a general belief among farmers that a watermelon crop 

increases soil fertility.' 

I 



L'I.l 8 

Yiel('s 	T-cr M*11ainian An oki CpfyjL'c'n 

2rop ClI I "wl, Nuvily Opunful] Area 

flukhn :5.4 

(iroun (nuto 4 10 
SUs rmu 	 1 

Timlis'iss 'ffcctinc -icl~ls tir c Sonta (fly 

att.ackin,,) u (:,,(2triP hrni~nt hi ca) , smut 

LafA w-irlnm.. i)P:0tto incl.uA ! lousts "In:! 

birI.Tu1tt;u; mv ;~rnwqc t W'i,, culturai 

pro'luuu c t 1.'ru 

5.3.6 	 Nuvmber ' nri m n.'-r'I'r a 
,bcjru-hll [ , .'ib' 

Tunlnkr~r', .trt in.rto; 2 UIreu ol' V/tt P supply 

in mriny p i . Ci';1~r, K r tn'a TPhuy carry vst or 

from- Khiiwr;i1 0,,- h, v thetif nr'-rhy 'ntyrrsto 

"thtirsty"I '' r ti 1,1,( n,-r'th ()L' i, tioit !ova lol'iciont 

in pr:' r ;ttev. .o P r CCvo' ;efrorn 

tho nrc a, to tiwh woA o P 'istwub ,I t ho Paloil 

vilsrc. I~v~TP , ,'rih t 1t r:'.us o P tho Iry 

scaisun ii %zpid .1toL1;o.:~ooua une its, 

inor'Iu~l w;ith '' i e mats';'vatur, 

carric,,t ti it n'iilCiom 'P1 n. 1'e. ttrhas 

ussuul 'n imp; r Lant. rolt rt'm . ripply ccniro Ospoc). ally 

to the circns ljinr t-) its v;Iotarirl sojuth. 
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Up to th mil. 19)50' a nnT trucks3c>'rPP1; woatur W 

vili 'ugas. Toi int 1.'uctio At* Mu unningriv .if 

l.iesei iIuiul ucnh ti i b cvi nnin1 orU 1hu w; r t r ;ei in 

thc Armt. Lo-hu 30 2,Bu~v. laru Ceti.vVill.LA nns: 

I1113 ion 

Khuwul~ nnA~ Anm W wot kqz-b A~nn%, 

nV to rOln X LA wit up-~ Qf i t; %r'.: bu(tIom 

j'ionn. mm; VI Q. 

use!1 to !mii~tu W M'ar lir1v''< Wi pun th;ni::I!u.tutly I: 

',lb.1 !,i (,!i v y oo no A2 Chitt . no-r. w/lO yqrl 

Prpiviniqn ct' W.upor by t Vkni's sin b". cirsilovul n 

nnc onvirolmlint <1 ii;lioi.r tI't jutN tq nui>>tiv ns~,3 

wci2. qs 7j1, iva Lvirnmnrn*l Wr'; ( CV ticUt 2 'tar 

isi theCWtoo t qrut~oo' tht> iro rrv& ly~ Onk or 

0uCt.;Ii '31u 1 WHOi~r isu q' tOwi' n AP rus3 i'5:2r, 

iriv on v.Oy mun'. Is 2liuc X' wi'tcr' * ':o s il: juist; 

Tinu V- Poic: ntin;ii y N,'immr hiii; i. i.n 

t ~'i~~:'.. Lhc.017; , Lima, Wa oi'u nit ncI(.' to:: iy 

ha ovy qmin Vn. W ru':ij's First'~'1 theaZj~~, 'niim1s 

r isu by tALsc VI.' Pl.';ui In -ro > 'wuofi only QuX'in[­

the ~ny Suo i h cnoias lo otiiizcunom nit 

thanri Lxcuy t, hl~n in ti'insi huwa/ m ify OflO i'y 

'uso ,o oor ctok l. V'iat, hIm.s'o.: Onin of' '.1 In 

rnlry to vvtar sorit' , it hsu ''iloblu ap;oj'a. r'ui'lcjt 
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the best environment al conitions in centrr.l Korlofan 

with the vegut tin cover still intact. They give 

Tpoint toi the ir-j-ument thAt ru.L re s !-Jhul ' be deaniedl 

sourccs ,,l,-tC suly unl.ss they conmi as ,. component 

of a in;o !,].n.total use 

Thereforpe, it, can be c,ncl,vd§! that, t ankors carry­

ing water to 'in reau irnicatcs that the arca has better 

physicral fnvirl--ffnif.ll cunAitions than its surroundings. 

This is, po,sitive in Iica r that soils -,n:! nat iiol 

veget atLion ave n 'er very !(I wLv itnK t af . much vr, 

signi tis a ne, .t ive inat ,t;o a,,;:.-ni human and 

animfl w'atcr ,_.(Ja11 orents :;ineco bthl liv under strained 

supply. It is in , e'ostin in flii s ci-nncction to 

consl:-ider tio ,ricc le vfcl as a iic -thr cqpialifying 

inldi(iiCtor ,1iV 1111 ,lr, 07 ' ra.!at ion. Since the 

price is lovir close f,) the source 1'rom which water is 

taken, this meatns that tmere use of water .n, resources 

is occurriifq. Conversely, a hig;her price away from the 

source indic.tes less lse of' rcsi)urcCs. 

On thu nr; ative ,ite, the c,, retion of tankers 

from a souc, o P v'utcn supply is aIn indic ation that 

environmeuntal, cnlitj .ns round that soiirco lre exposed 

to some d ,f(i:eodevstation. The dependence of 

tankers on a sourco means that the latter offers a 

http:fnvirl--ffnif.ll
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surplus that can bo tran:.perted to other areas. Yet 

the swne source acts as a maVnet attracting the pocr 

sector P to pn .latoirn e'm the "pro blma ic, areass" 

that cnn t :.ptqs to Tny ter Ir]rp sta sia i:'th 

vilaca.InW LS> U: jint Im ri ntMpnnrn Q the 

l 5.Yr,; hords %ni Arwch . c,'V 'mulnl':: ''s itV '..rich 

is expensiv e t ity Cops Mirll WCtII (:1u remants-qua in 

the viii_.a:7 lu. r thcq The-e 1,y theJy n;a''rvn. 1'n 

, ,t' raker. a cat:. d s.,oil . a' go a source 

oC supp.l y ldicb Ih, t th1 ?, 1 Ci w ich ti 18 

centre l I. in aJtogn nvite i".t].aed..radation, 

due to OVut axpl"I it it i .n i' it:; sus<". ir'Wh. 

Iinrjl ;r'v..; , i Aut tAtwltou A aisrl ni water 

by tankur "iw-ly ,likang roquire­to ].v'tk ,,,'i.ths 

monts whil vi ms :ii 
.1 In t!" mastu rago arans. 

Threa Q iLrs ai, lu 'a d: (]) liVnstock rwnd by 

rich Pi r El. .: (2c) catlcn M1r mtechaintnta' 

en ydal-'ir:?. t .: rut o: Mu T) Ail. ctlc 

. 7. & zinear El F i1 ' ,ot], iml y - M r, 


conditions "t t-, vicinity o W. w''Itln i3_2117'02 Jr)
 

noL sir tort livestook, n indicat,,n of onvironrmental
 

(leda1 in. 
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5. 3.7 Numn, - r 1 Ctnrcp ol BIu~n ini--n V'oio rvjI i 
F aro. Ls 

to cut wend r Y tarin NYou A, FiqV w(P s &Vnibolc 

fromI load 1'wn 3wnnOl) 2 c w t' ntL1wnW U anq21Icons2 uti 1nf 

v/as much lwor than wWhr couldI1< be onicLud 'rnnily. 

Thei vioci tin 2 'ifd Ma 00022(1onlsuilji mir Pop 12,1:nd0 

This situn! inn M.ill prv ~ls in Ko ap'i to An northi 

andi innu, w.hr. to 'ocrnit .- r w'i cutt;ingrc' :pli0'1 

for.
 

Swco ciiy , the~re~ wnn nflauikn j woo'dno !llJ'u cl and 

ch'iprcna1 trade in AnK mid s-ixtiun, enmrudoi to proscnft 

time.* Many Vactur hre i nvo l ved in t;hn oct itin A' 

tis t~rade, partilrlIy riii El MuMj-Eti NIM: nori 

and tie vr'irn wound02 BKnn Thc impA;n'A. 

of bLhosu. is ti inruA~ Mrn(2di r wrl %M c212huo 2( 

in t hu orb n cuLrfl2 s of Ow Piviw, purnup i 01oIL; uB 

big Own nVr El n1(bo LI i/ . .ima, atn112.in 

US2(OI, 

. h i3 Qr th,, 

local woods in -, oximOi vo iino.... !o>:.osKn. 2 

ally dirioishni . nd mci. '120221 qnr202 LOvi 1002 

tsnughL,.I1.w oi be in' :;r An00 Q0 :0M'.ly X1 Ch 

MR30 V/ord and ahar.,"!i ;o i 19y o Mpan MA':h 

l.VoncprfLn comes; c' i di .1Wtnt 22us. The Me1 of'2 


onvirpnmanti: n qngrodnt!", 'oso tting hrn its depiction 
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Kf tho wood cover inl the rcrs nC s~&upply, clornls vorJ 

much on tho rruogrvamhicu a~nd of'oIniLcatitn accui~b iliby 

o1upy nruns C(:ulitrQ~ of duun.c 

Kh~vai .ux:idbitsI thi prrimiplu, s;ica it :fC)Js on 

thu antv WI En ±. :i-MI oba PrI) aiboutL, susp ouai, 


Sur Wwa byI'lap: Q.ym 'Vtj 1;t~, D;r"ura, f'uul­

roi 

in thu which.i.n ti W cas .2npm1 'i Ann.. 

Wrot cn: I Ino %nsc;rccs of2nh Opi imny Yu:nillo:7 

:irua, nflI 1. A: 

A;s Pcoroi I I by i noilop of in rimns Wnrn2onl 

iiriodcitic Or z*pyrt~ hi bunn yric± icud X'.CT2iv'iy 

M ni Par th ci~j'. di I:, mmu' ALInQ t x cninnr in 

hirvstsh~vu nnvruv-7w~I noc v1t ivnv with; noVf
 

sc;.:121,1 '&t'1inrA r 1 vu t hun agr le]. :u2u Qc turn to 

Pa-if Or''~ uh' it'' l tu' rnin %.~ru isued by t no 

Adrninist U;I.jrnf Mi' Pu 0 ry '%tP 1'Muvd.*1Usunlly thG 

1apprLiceticn Op~Ho parifi u2 nrt Uy('.i 1 tho t'tP-

YU2 in ti14 wod n hunic7, but ais'Cact UP rhiuc 'Al 

ruin2j roMr C Or~' A0inai .d fli'4vqi ( 01uP 0.1.11 n c i I rd 

wrrcr;;c, 1Wl indIPIfftly'2 4sog the M:~:an'uci tL2 cover 

OrP podum~n ccnrhuv'coU.1 V-p v ftn p uP p1'ru Ucr 
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exceed the nrua allowed. A well known case in the 

area is that cA' a merchant who violated tho license 

issued to him to clear a limited irou, by denuding a 

whole tract of country in Umm Layouna Arua, producing 

2000 sacks af' char cal. 

Khuwei consum.tion of chrcval is ustimated at 

about 4000 sucks p,, annum, V1 which about 2400 sacks 

are used by the 20 ao'feo pIlnc:s, -and the balmoe of' 

1600 sacks by :he vill age popul.tion. Wood conslmption 

is difTicult t. ,ctfimntc. The vil].1 ye obtains its 

supply f'rom cart owners who cr lcot dn:ad wood from 

distant placeu =d sell it tn thu villigurs. 

5.3.8 Number nf Lurry Lo .d, of Charco,-I rom an Area 

Besidrus t he nmounts thit are consuned locally, 

there are tw cc oroduced rnp export to El Obeid and 

the other centrca a atside the province. The Forestry 

Clerk at. Fhuwei collected in 1980 a sum of LS 600 as 

local texes on forestry products, including items such 

as chercoal, fualwood, ropes, pnlm leaves, wooden 

handicrafts, and so on. Of this anount about LS 400 

are beli-wed to be the royalties From charcoal. Divided 

by 11 P.T., the tax per suck, this indicates a local 

production of 4000 sacks M,.fop which t axcs were paid at 

Khuwci This does not include tAMt amnunt fPor which 



-:nu, N doe i 
=' 

if', ifp ifif ib iiy 4 ififif.'U,' 

-if 	 --if---if 

on som f tei prtin 

, ; ! 
::iJi f-if '- iiiififI : 	 th'ief. : ;: -­

tha :somo !produer iodd pyn txsatogetheri!C 
prdue in
 

iiJ;:..........:.-,, !! : .In 1980 a I out 40 lorries '(each wilth a load. o~f 12o0 ."""""
 

);;:,!:,.]:.,:, 	 saks).travclod -through Khuv!-i-carrying charcoal to., .. '.'i 
Ei',oid. This charcoal wVas-noue th area' ] 

between Khuwe±o Find En. Nnhud. 1980 is not a good year-­

to measure production from the iron-, since in that . ;) 

year charcoal export outside Kordofan Province was i ii!. 

~~~banned by rAlocal order. Under normal. condition's, .i'--.: ! 

¢;' "::" more than 40: lorry loqds of' chaxcoa ar annuallyl,:i '.: i i 

.ii::-!.taiken from EIn Nrthud-El Khuwoci airea, to partially moeet 

' . .'i ;:;: , the sujply roquiremcnts of. El Obeid, ,plus other 	 :i- ­
if 'f 	 .. . -.- if.. i ' - ) , (' : -	 ccntrcs as far as Khartoum. -",Q. .. <:i 	 distant 

~~~~Lorry o wor s do inst produce charcoatl themselves, .:. 

-.. ,. but normally obtain tho. license to.-xport.charcoal -"' ,: 

after paying a nominal tax of 1 P.T. per sack.t It is : .: 

'"' " the producer who must pay the-much more substantial. 

.. : -" 1I P.T. per sack tax. The shippr buys flrom :theo ;, 

,i: ::[. -. producer at any averago price of LS 1.00 per sack,: i ! J ~ 
which indicates the profit margin open to him, when he-i 

shls at El Obeid or Khartoumt. as t h . 



'2 	 7 

56, 

53.9 oSctive Use of Plant Cover 

The local population has riovoloped selective 

habits in utilizing the vogotction cover in an aroa 

--__ Lr dif.orent punpo -SSome oxm.ples- illustrate-tho 

preferentil uses to which certain spocics are put : 

(1) 	 Construction Purposesl: 

n. 	 The type of wood preferred for pores for 
huts in tho Khuwoi area is Subbagh 

(Comborctum hmtmonninunm). In Mazroub and 

Tinna aroas the one used is Kitir (Acacin 

b. 	That used as supports for carrying tho 

roof of the hut is Kedad (Dichrostachys 

glomerata) in the Khuwoi area, and Kitir 

and Inaernb (Cordia croanata) in Mazroub 

and Tinna. 

c. 	The ones usod for supporting the fence wall 

in Khuwei aroa is Kedad, comparedl, to Kitir, 

Inderab (Cordi spp.) andf Merikh 

(Lmtamnia pyrctochnica) in Mzroub ,and 

Tinna nreas. 

d. 	The light branches used 'for keeping the 

straw material together are Baashooi ' 

(Growii spp.) and Gaboish (Guiera 
senopalonsis)in Khuwei, whilo those us. 

at Mazroub are Indorab and Shuheit 

(Combretui aculeatum) 



2tosuppl 

o .Maha . A2 Nymbpo 24,'' 

norvats) nndDukhun sak r ue nKu 

n~ferao~)nnd ustautrsi ls areusein he uA' 2~ 

f. Fortalt hinTKhuwej.l tres hstonib Nt, boogenarep'used, tw~hile ib Elm 

..... ~./ ~~~E. :"Mazroub"-
Ml~azroub 

ancTinna 
n Tinna 

ars.ey:U-"- ' 
areaa.thyus hebr 

f. intl, (Ac'ffatcni) toethe theci 

'2 brkils) Layn(l eonge hMcits) panjs 

It seemsrosonablo to assume tht whon inl.ignous 

builders aro 
f n.rc 

noAnger 
o r;""J" 

able to lo cate acquate s 
2"2h' 

rpp­
U.i'id 

lies of preforroLtratdltOnalt. constaion mr erals. -

, '':. .they willl shift to altornativo ,mntcrilai. :.Thus," any 
totrtilititand t yug.rkhpa~.2 .L:!,; ' J: 

shift~ ~in pr ~r .C O'cnstructio n componet is a 

buainger arna, :ngr bleoloatelafeth raieqn t siuring 

(ii) Fodtlcr Purposes:"'- -... - "- . .- ,. 
The nomas,ii#..'i;.'''gendiaton of wason mbovig inan.iiihe niomttO ut f-nry sonsnesucsi . 

2 2V::5,, , 
late Iry-scrrson, cut 
they will~r~r toi -the,2; : " ' 

-
: t , .';.,. , , - .. 

theibrnches ofutoo 
herds. Theateiel, . } 

ials,
phus, any' ' ;, ,; .. . ; :,, , ,, 5 1 2 5, 
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arc: Subbngh, Ma!1il,~ (SuLurocornvy hirpnc) Dqroot, 

if ropu'tl to Voinan(b(1tly or' cqprpi u1 Pa too 

compu'PIhdiol V.v', - 2usthc AMi flq tlw uproIi'uctiofl 

of thu.:u spuxI,:. It in Ipvr:,b1:, onn W tin Vqc,0r 

behi n! t Lu M~i Iqpc PV lbul li 1.ciua: in thn irocn tu 

iojgurtu. It rulno s(.0 FrjrI iun, Anon; At 

flowaring thmu Ms nr nut by t!"~ n m11:> to 04.. their 

aniMniS. Mans I2 tW, rults intlhin 1u*[ tiL the 

tree t''~linn to jyr.u Mi;iLn OMi his boon Lhu cisc 

wi1th in'2i or,Unt. a tuiIs At % u L tt frnm sattic­1 0 

muntis. ThO cn~a ounol by tMilo 1 i v jn " batter 

sp, si nceu tin owrnui in t he: Vrnm thu 1 app infpS t 

loctivi Vins or th n im"Qzi. Thisi illustr"tus the 

fflat ivonus$; -V InKiviluq riight s to th, use of 

rusqurc as u-' comflru crmarnun'i r igh ts, sincea underi 

ndivi Kunc "wnuc'shi.p c nit iono t bul Ii hns MA'rc 

bat tar t hin V ha ci . ,na t hal as, oven unlornuuc S* 

inlividuhid qcwncars id tab ela inI nat aoprc inIng , a 

fict tha .iL c*~ i acmuiVr tW cP Pressurea mech­lt' 11other 

anisins thit pra-_vciit sacc'i1ing osactbi li:.frnnt. 
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PY k'1h~~ in very 

is b',inu' il. ,ivt,- '' ,n ~c wid h in r nilar"' 

The v , Nov 	 Pni"mt 1. Uhc~n it 

to b(, i pa a , Th w :1in un 1 :'iii;;, 

nnd2 in 1s pn t , *wthucj. i 

(iv) 	 Hon CL~.Sie 11T~ii 

Thum~'; isIH Al Wal >rr22o I'm 40i g.rosswhich 

C 1I(vtW nj wnIn qn! 1 I;b Ic.': ioclvntm 

Wkuxiv it~ td Eh 'i:i. T!ICvu it is uIsul, 

in i.Iim In. 

1)~~ ( Wii in F'I 1-0 is . thar grasm 

nFf a sm MA'J. U:Tmimm is A s OU WmAt 

suppl I1 , 1 t;yn. " v bin 'in. 

(v) Pr. lAmnt v Cl-v Il .1 

TAm" :r 'ar KpnuqVr thc. prv'ucti~rnii 1 	 it' 

n ti. t inr Ka n .via . 'm 2rC pi~:.1'Ly1fl 

_______ ______Tlin' 

___________.t:. (. iiaj*;' 	 ) ,,n i n in , in 

'mt .1'. th nu.h mi t mnin. ;'pprKcvi 
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Spocica' like Subb~i nn Kin . v acdcransing in 

tho nven. Iflstt-u'. ;r dii iing t la tv i the-­

vicinity nr thu viiiwa pn ii tivul fir tharn 

for Ab %t Mi tneu nU 20C W. B :: ch; u hnAi 

§lisrnppco& (nm!:u1telIy Vv in Ow (1o, nni instoad 

punpi(: ova a 21% ub.ASH. Even t hu L I;t rr 10­

decrussing In %nQ 12 Mm'0 V equancyi is b t 0nyl 


distnnto1puls
 

5.3.10 	 Inaruoc nr Dist.co u Frji )"t t I- xlnt OCne 

inugf- Tpqv~l ta Pb in &roni.1ic Pr'n "ts 

Noorly ill Q k~w pit prjr sputu mntiinuq~ in 

proviiu ncctin n nc w n OL-if(! Vim c ist; to 

satti cc ~n. * h is' K1ill thIi nwe in Unzr inb and 

'rinnn ira;:: in arop~rin to KIhuwoi. Thu 1 t'tin f' 

Khoici n in:hanm n r- t awAn, W ixn hi';n'anur ogu, 

Aaplin )P t hG 2'u.2 1 0 in it2 o vicinity... t0 inIOint1 

Inr porta iorr, tic W:PM~j' Lrovullimuiq, t'o rQ c'arri as 

wood1 nn'l wM~ pv ' not s fr n t hu r cc Pro cant ly t he 

viii oge Aaonw in KAM1on rwsurcuaO bucnuno the w-idy 

vogot ti1.n AdnO n rfunt h22 boan sovious­tiV t hu satlum 

].y 'lopi a I.* SutOWgh An! 'Wnl, imprqnL is, 

contstpietin mi-t ciql, arc gp, e amplesr if this 

pro cess. Oc) aI: MW i ci' c to Khuii 1, b Vh n- iv re 

MOWt Mtn7ntor t rqvjing 5 h-uws from Khuwui by carts. 
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Fuc:1 vio 1r "M1 cfh'urol"i' Us to bG :Vlil.nblu~ ci: sc Ni 

the satti umunt, Naw thuy u,,c. ht' :ivrht Vr )m I !i.tinci; 

Ui Anu~1 ) U'imr 'fit in mc trntMw IUP 21yc AT'> fl, s~ is 

for tho wlnt~ 1'uiPi for hulillin;, -n! tli.-tv, muiu 

gras ' -'~ r A< th1. -nimln i '';ihw wo;rn li cu s ou 

onrlior, 

TV~c ruu! Pip t r nroprting prinucth ri' n a litnc 

hn s cri guQ thu 1V : cnr ts in hc''rur W tvp- ilucti the 

an!l the im~j1;ilijti in1 WI tirI nylnbcps in a shorIt 

Pork! I V tieI.i up to 194 thiui', wnp ja'lr AMU 20 

unr'ts in Kuiwai. V w lhcro npj %WK AiL .nV100i'', 

which %ra wn' Pby ni !.ivos wh! %u poCfofufly~ living 

u t l(Khui . Tlw muIL1n VLu NL vnui lmlL Or thos1e 

crtt nru ti 00117' '7' ur Mm' A11 /tv yni' torn h2.usus, 

cr''ps Uprm LP.. tiL;In, NO~] w- 1~, ch~nL' i. , w 1 fir 

buil .inC nt.q =f, V ir t-t hig l>Ior*1~~r ,lIi 

grnss Ar thu Mnmrin. It &c ovilInt thvi; the r'iiiu 

in numbeor of naorts in t Pu :won is in rn np nuw W 

mucti fl thn requfii i mfllts U the huw. p11 jI IjlU' f 't f 

I i's3 3ii, V 

tho so proucH omust b u mut frrdm , onci fu 11:y in­

cunsing Histoncu Cramn t hn vili..Igo. 

in! th'Lt no tWis pnpul1ntlo gyiw 11.W ilf 
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of pn~~5.3.11 Pronanco ir Ab~ac T'wohng ______ 

Firt:ucn yvw rn 1'' 1 ~ink wnol by the 

vilnge, orK~ Ifi a - li lj wit th nqm4Q ujn to fin(*, 

KAiWi. Ad 1'c h flK's Ano ,l<b' 'm qi -ad vvazinkWni. 

bu t ni htsix trIvolcin Iily Nan in iI u t-l ib ' *-''s 

f'romn tic vilio T ic n;mu phaimu flQ pl'usaftmin 

nrn*unj i.11:0 h qK' Tinnn, bu't ta q~ ius'tr doi~gro. 

shnrt gu bu -mus n. vu '.02flo, fim tim p~qk nF1.ci'rcity 

is ruochud Lot "cn H'irch on!K Jnu. DJuring those3 t.hreeo 

monfths top1K'l to fy nK''CUcu MI. inclu lingrupori't 10: iers~ 

hMy, K~rn sir: w, Oura , cot ton seed, i-n! otta~n soN.' 

ank s. 

Inrthoj Khuvul nr'Q' fr r tho' h gi nni ng M Murch, the 

villngo livestocok's ncntiiv groinC must be supplumentod 

by unnor tho' ntliofst the l Wn 'ocOs. Duro, ci tt'i 

nnd Co1t~a aA( arui puiciiu~sa lcolly t.hetI ci5ins 1 1 in 

viii ogo H' y is hr 'inib by cirt %n n Oni: ys onO, 

1 1l to !vn111! o vnur's. AQuiot 11- 'si N homii M(Zi­
nil U~ph."iio) !'tcs op Lt LK hi.00), whiln u. lnkoy 

1W'ii.f how ' Or 2.00.Cth 515'.: poll5so' LS3 Puilo( 

profNi Iholini , botL hook (Ccncim's s:pp. ) is in*moi 


Weil use Us well. 



In Mazron.b ind T innyt, hay is not reatdily ovailnblhe, 

and famrilie s no pm%11 depend on their childvenr who 

regulnlr1y trvvl. Q tho mrnnn go.]lur f~w sttamcntff~ 

the puhna . n" lur- :r On n ; u , 'ia;I "WoI tr nrd 

cco qs~ Fo 1 P .' ilarrl1.(1 in t hoC/ Wn -rm T hc, 

prncticup bugan A"Mt 10 vrrir.p '%iao To rnv hrnuWP3r, 

itheIsn MAWlC~ iarn ; Lo. ON2 iiwnnknti-1 Moc lIP1lt y 

iit n P11itino '1 (p1 G'J, i1. .1'very ;rzinr 10a 

sonsofl. Mop.' thr 1 n l or lifl­(cC an inv2UV 'In Pjo Cif 

to hvuy f( 10UGtQ s 12t niii Lin~ ren r thP had throuigh­

wijth "t p ppnI ir: o' dd~n~rnqf r Il. 'ich'I en nimc'ls Thc 

2manin s~iin poriu Is12 . IU~ov in *'Fin>y= butL Coin 

li ves2tock PQAP Aso:jj null in r: *r 'Tho mIP rmimnC~lhsl 

suppli by Ao rn *'i shuep', hiia - lu iri' 0 

nlifbur ou GOM.f L:. 7n :icwnv2 n; 1in Mqrh "rI,: 

'.'ihc mn1 of A~c r, which na Vr-n'r"Mad bv I uck s 

Q C mdwri3'n. T1 I cuh rut1urn I mm l no 2ql1us in Morc~h 

nrc mo :; y iiso in FrchnAing M~ad to orry t~he inimn1s 

VhrougwAm 4 res i thr drIyfth of2V 0 or ic 



-64 ­

6 A PTR~3 T.~ 

In t h. p: c.'w orU rlclpmcnt , nnd t ha cynnrnic or 

soock-cunnmic chanac~s Llt; Nccomrpiny it, environmnrt 

is boufl - to l u -WIV(tcOW.MAlldlc Warm qnd tup-i 

rnsnurwE~( v, Wili iZ; QM nI(~c2I c'clpmunt. In 

( cnfvir-rriT. nil 2. 2.. in 101"j r', both ba­

(12uso Huy..', v2. Pan u, :101 bcic' unq Ui the Piht oh' 

futujreC PC.flu! cic inl Wip 'P. WrIvi1 fno'I I 'uvnlop­

mcnt Anl nwwnva;,~'nuci: or Mw jjPt2: *m3,c ori inimiz­

uttirn n.t ,.r 2 1 1nrnn1l i n in rLhc recnus-, 

enucll Wc apcaa toC'I,:, 11 in Knngoci thn, 'irc cithcii 

'incly hig cin!h:1 1. rvwricl u. Vim shi iqn 

( tr.:jtnnQi) coi ':v' t c, ',1 .onnc:: mcichrnicicd rrm­

ingf, V/Cioa car'inn %n! owning, Wo.uu-g,~ ; 

Uc. ::rci ycpur nil ol'Untiv; in1rP uitc W.' 

I. wni. in parvt iau Vcnsu5 

of pur Sw: nn, rdiso '1ns2u 10: I C ir. 

onvriopinment '1 lugridi n , t h (1 

Th hysi ci:1, U Ic1 cgi c '1, so,'cil ~' ocoflicW 0 

i ncic itn ci1 MOK h' o int S10221 to thcWan p i 

ocurno (IiC01 ofU IIy F rnnuse or(3( w.Tv. i rnintn 1­%1 

gro' licn, w.hicL h'.vu qKvoutic' I l~ hilu' thei non'litiofli 

of thu ccnO2wc2 tbo(;0 yst Thu choigas2 of' tic: bolts. 

onllorvo Q. p..12siun1t (Itirtul nt v' .71 Lht. At.s There 
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Is 	much avi lunco to ifllCUtL thnt thii orito hnivo 

cc i rnst u with twPcprotgra rmes; CP W'ter Simply 

1 mnached in t hu lost 10 yattos , mre spucitic ly in 

the puPic ittcr On idi 1960s. Ant ttempt to 

au umbiL in in..trs ox-ninul in i tiflt sun10, 

ucoccr7 ing to Li yu ;dtunontn bull.OvelInu ixch is to 

havo stnrtud MwLci ng thn =qy:tam pointrs to the 

strujng rul j o n1di.p bn~t wa I th uc. flo'n i n wate r 

~pov1 1 i Wtf Lhu Ht iti uV lu tuOniti' reichodl 

Tvbi 
Inl'ic'rtoru: Llct in TuaPruspcctivC; 

Tinro sonil arcuIPIL k to 

Irylicrvttp 	 ili Time the effectftor 
bagon 11ccelerrntc 

opr: P nt ing 

1. 	 Chnnge trom i hilinc 
to nstSUtiSUA e0­
ttys Ltur 1950 1967 

2. 	 Imprc pur plwrninag 
o.ni imnq~nvircxt ol'
 
wo t r s 'inc u 1956 1967
 

imp% ortn t ho
 
O mcar 1938 1960
 

!4. 	 Ant Mpen(su it 
poplai in MON.liu 
ui uuv'1cijnfiqrfl 
incruoc in yini" 1960 	 1970 

Cont/... 



FIG.(4) ORE.HOLE DISTRIBUTION IN THE STUDY AREA WITH DATE 
rN P.4RTV OF ESTABLISHMENT GIVEN. 
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WATER COURSE NOT_ 
ROAD The Informtilonis supied for the scuhern prt

of rhe stihdy area, snce only om borehok exsrIs 
a EXISTIAN VILLAaE d hbzvtb In the northern part of the area 

SUCCESSFUL BORE-HOLE 

FAILURE BOREh7LE

® MIMBER OF BOXl-/CLE AT SITE 

DATE OF ESTABLISHMENT OF BORE-hOLE75177 



IX' 

66
 

~ ~ IInlicatrr~< inl9icator Time tho efflect ~ '~ 

begn, _ accolrate2 '*I 
V O'Vo'n i4 

3Increase i n animal 

catt! c and sheep, 1950 	 '1967 ' i ~" 
6. opening oC nuw la nd 1955 1967 
7. Delieino in-yiel~s :1960o96 

.Number of tankors
 
chrrying water from
 
a borehole to nearby
 
area ' 
 .1955 1967 

9. Number of' chnrcoa 
burnin~gand Wood .l 

cutting permits 1960 , 1970 
10. 	 Number of',lorry loadls
 

of~ charcoal fromi an
 
area1970 1970 

11. 	 Selective Ilse of,
plant cover 1900 1960 	 1: 

1.2. 	 'Increase in rlistancc
~y.'Vfrom 	 sottlement-ono must,

travel to obtain specific
Prol1ucts 	 1960 1970 

13. 	 Presence or nbsonoe 
Of purchnsea foflrlr:
 
eotton soods cq kcs,
 

,r~ura straw, or hay ,1970 1Q70 4 
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It is ipparont from the :hovacmenvioned dutes that the 

porind 1960 ,nd on is thu time Ouing which chunge ho.s 

neclucot d. This c1nincils f.MI the tir- duing which 

mnuslV prnrr.'.lfl 2 ,1' ,or sp!ly qve beon cxocutod,n' nun 


usp.ci '1 y in; vrom 1967. This is well ,xhi.bitad by tho 

following Piquro .*jving tin irrb:Io o. bcruh os drilled 

t di li r.nt ncr ods : 

. T'hip*ihl i00 o10 
TWt Nurk o [ Bovtuics.
 

Po rod Sd in Ky.pol .,: The Study Area
 

1950--60 5148 111 7 
1961-70 1783 

1971-82 i 191 7 
Tod. 3724 757 17 

To t al number oF bu-ho l.us prior to 1950 : 

Sudni Krdnoi'in Rgsion The Study Area 

158 059 004 

It will be in'occur.Ae iV ;dl the cou'es of. degradation 

are attributed to tie 1ainohinca o t tr supply progrcmmes, 

as the solo t'e tor bMind the increasing vulnerability of' 

the twe c, osynrntms. There :ru the evident impacts of forces 

such nf th, continuous expn nsion Aitthe oumunc, the increse 

in po oulitio nr, in ciltivIcd "r,: s, in the nurbcr or£ animuls, 

rnd in the us"n.: of' tie rncvble rosourcc Yor dif'eront 

purposse; wihich ct a the icon"v,.I umn. Hovovr, t he witor 

pm gramrrm anstoP into on-mri a : e theth roorcis no activ­

ator oA the 'oreos of dogrid;tion. 

http:in'occur.Ae


" .. ,: : - %.. , : ,' '5 ,' !;. ,J 

This raises the impo rtant i o su u that virtor progr mm ' 

n h'd be ppro'ichcd in future Iin htecntc f 

no.d
:2.' ,ni 5, nndnot-,1'servico to moot .sol.tcd. 

-xpinslin: of tho agriculttr(Al production base, devop­

mcnt of human suttloemnto, and the liko. Such t rxgots, 

for a long time, dominated tho philosophy and tho planning 

proc oSs s th t guidod water progr mming. Consogluonly they 

omrged ,,is the terms of roforence of those govornmcnt''< 

deparhmontsX concornod with.planning the utiliz tion of
 

ecosystems. Though most of those units claim that they' 

re;.lizo the ncessity of .chioving balanced utilization 

of runeviablo resourecs ,hon they implcmcnt thcir projcts, 

in practice the outcomo is monolithic, cdingto the 

confusion and stresses oxporionced prosontly by the 
S ocosystcm. 

Such as :(i) The Soil Conservation Scction (1946-56), 
The "ii)Dopr,rtmnt of Land Uac and RuralVwator. Supplies 

(1956-6), (ii) ThofRurol Water Dovclopmont CO6rp ritien, 
1966-69), iv) The Ministry of Co-op.ration and.Rural 
D,vlopmont (1969-73) ,(v) The Ministry of Nvtural 
Rosourci s (1973-74), -vi). Thor Rural Wt..r. and Dovloprient 
Corporation (restore.d) (1971.-.76), (vii) Th6oAdmi.nistrat 
-ion for Land Use Soil Cnserv!ation and Wator. Progr-inming 

S - . (1976-8), (viii; The National Corip6ror ttion ror Water 
(981-82) plus of' courso,' tho othcr units wihich rcmaiinod 

for-£a long time nffiliatod to this activity including' 
(ix) Animalr RSources, (x) Pas turcu -tnd Range Mranrgomont, 

.- :",and (xi) Locnl Government Councils. -

L '. . ' , ' .; . ', ' ! ' , >,, -,' L ; ' . ' : ' . , .. ,: " % L 

http:1971.-.76
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Thrcf)rl ;.n,-w iprr-Trch to vlrter r.'rm is 

highly nue;o,'o, ,.n' now. TM, -.ppr' 'r-h oh ulP tmb y 

o nc b'iio c n. I a t !.-iv:.n iwii .i y in ti; !iv-,-n 

pI lmnini- -I '/'it.C fVCr nll-' I' "'so )L' 

, in!--im.vlpnr h I m'Ii T' trtv otillIv oili ly 

ll-iwly :f l: oby thu(- oi. Ioivi ~rn~ 

2. 	 1roooJ .oit.3mnc:'ttu i'uet~i wngn­

,tt uno iri Io'u.oUr.i''al ~''c 

uitiliz!iti In, LlitocvhnuW bIh h.ctcs 

so-t by t;V;'h': r I!
 

5*Dr. ft tlhJ fl i r~ 1, l ah
IIL; Nl'2i 	 .ih 

P~n i n I cruc m4. 	 Tr!.Jn r';M rnn tuf f sysi. 

5. 	 Ic'u ./LfliI;A 'til lo;VulP, (tnr'm'2i - in­

-rri'-)'bot tho irnporino i.*' rntirnt 'ining 

bilinccd cciuystcms. 
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At the Mo.'o Luvol 

6. 	 Apply xnmiti on t,c.i)in units with the purpose 

)V of'ininr !]Hirent typosC, 'If'c 

I. nli t,i t. i , (J;~t;i t pr Ijuc. b,%s uO i n thu 1bul -Anccfl 

8. 	 R*1. c 'j tc I'1in1' iu~in 'e!Iling with ecosys-Bulil F 

At th.Mr'.Lt 9 vul 

9 .	 ~vJll.c. 1 r 1 ii not it -din 1Aitrg-rPini z­

jfl ~'tb u F I.ho im'' vt'i.)urcts ti-iin-I the 

ViII~iigos t nibl. ihrtbilit e Ctl,~nd 	 I;ing fet: 

,il ; 115 

10. 	 Intr Oneoos. pi(D I.cnure rJrt o n., to rlefinuc vii­

1 u Inan,' pi- )prty C-i, .iI21ur(,not uses, mc! !is well 

meet the go ',tzi-I, ruquirernantr )f' the' uIts'ide's 

11 , Gpocity kin(1 of 'is(;C V.iff rn winer poin~ts i.e. 

sFrI ctily .1' r i(4p u ntn Voovr cii v ill ugcr s 

'minimis,f. nio, V' r c vino- cr L ivec,:t )ek , Ae. 

12. 	 .8cp 'a tO~ the- 'li il m)upply luf.'eort Oirl hitlmnlS 

Prmi th':t 1',l !..inrdnosl, Fhr Ii et' Fe-.-cj v:Istriblu­

tim) sem 

13. 	 AOipt -. ,sys;fum 1' itentngusc fif' vIt cr p -ints 

to oInabl e the ,I, sijng, ('Iculn nV. t s cnt res which 

show sign-, if' '1 
9 e'ost n ci' the, cc systtom. 

http:th.Mr'.Lt
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14.. 	 Invilva t ht7 i cc; ccjumruni tics in th' Dlnniifl wl' 

running M' tim v,''te p tnts inm in tho mnngcaent 

of the uCan~y2 tu nFFQKY ybiut;.thun. 

the15. 	Rc-olue t2:. V;~innAL: 1nui :m vvill 

o 

yorin thvrun) Cur t har Qi. int.:jprtinn IV the 

l'lgi-nl W sub re41<'fl C llinlft Z ci contres, 

to onnhil hi civieut il nti H ( trfcc t imly 

17. 	 Imppv. c t Lu mjnl; n Flu %n&' ti running Lf Map 

W2 


AL villv liuvui j 

18. 	 Wr~k'; tonis li v'2iu: 1r:intiono Lw~inil gy tW 

b. :2H1inxi% in t12.: %n pot 1Vthu WTI 

terihnis'2 k:na~w-how. 

19. 	 Ul'-rr'>. thi. mr. r >lj rdi nawodw'Au ;v~v~inq 

thr'i"Ch imp vu !\. :Lnru Q~- F:,~: vd Ow luvA~ 2 P 

pr iu ti- no qs': t mq.., .2. .210 ruqj'iitufl , 

chaeno, ta; Hich c inaequnrtiy luvis W 

irnprivrernnto in the CL'rK'cr1 of livinF of the 

loical populnti in. 



ilin as' c M o a • . -n 

bw .o mention a few oxr-.7-pl 

?:i 	 therePn is.thSnmltemor pati- lackca of undortI 


pope of0h.,iw ecosytm f unction. T oo"ct 

.- ' both is R matter which is resource and time consumin _­'-

~~~The prnblom is furothe r aggrovlateor by the a--ll .thol - :..: :: 
time, present-competition Lver the limiter available
 

'
 
resoiurces, between urgecnt needs aind those thet can be; 

!i ::,::// c,offoro,.' for Sometimei. Unfortunately ecosystem-


: " 
 "pla)nning f-dlls, undecr the category of the :latter.., "
 

~~~Doffinitely thero is also the impact .Of tho local ..
 

~~~~politics which can scale priorities in such wanys its-:--,, :­

• .to match imniezI~latc gains, whichi mny ngain work .­

againstthe'reIntcgiratoOd) the peeorptin.land' rus:)urco .planning,at till­is 	 ikfudrtn
 
.. . ;
be-)i 	 ­" "oS shall :?.!~~~identifiedI thlroe levels. h ntiA,' 

iI" ~ among the first population grop to be affecte-d by ,i ";:: 

'':;" 	 the implomontation ofay control. moasure; ancl in
 

response arc expectedI- to roact str,-,n/yaais n
 
:
 

:) :: kind of land use plnn!i U. Over and!-ibcvc, there is 

tho important question of the availiability if the. ';
 

moans t, impleoment such", strategy, being fin:/nc ,
 
.... 


technicna know,,-hoiw, personnel or: equ ipment.: 

be rdo, sincte t nly.e aroesmyn *zionat e is m-e
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