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In editing the findings from the two areas it is 

thought more practical to keep the three reports as separate 

entities. Hence they shall be presented in the follo',rng 

order: 

Report I: El Khuwei-Mazroub Tinna Study Area, 

Report II: Messeriya flumur Study Area, and
 

Report III: the Community Perceptlon Study Report,
 

Though kept separate, we emphasize again that the 

findings from Report I and II are integrated in Report III. 

Following this volume and as recornenced 1)y The 

perception study, a fourth and fanal rej.cr. 1 be 
prepared as an annex to the volu.e The relc:,,t Thail 

contain an intervention plan, vherceh-; ono of' the tw:'enty 

villages covered by the perception tad. l be elected 

for designing an action programme in consultation wlTh the 
village nopulation, Th Ve iif f-ro.rrine tob tivc the 15 
improve the environmental conditions there
 



ART ONE
 

EI~~HUVE4~AROB,.T~h;STUDJJY AREA
 



furnisheb -lne data on 
z-opreent cag;:an-btrlfeasefl-F6-ii-­

7 : of potential
ephysical and sOuioec indicatorssomic r ens ro eo 

Smonitoring,~ 
",,, It concentrates ot north-central Kordofan Region where
 

stu5ir was .u-i-a- I
enu-un 
 -n -. The Studyarea
bae azroub - Tnna whi

Khuwei 


tengular stretch ofa country, partly located in the, Savannah

eratl~~on
lo~w ranalbelt and partly in hai reety onm symtomsthe Semi-desert belt Fig.(l) .,-

The study has chosen as its central theme the physicaland socio-economio environmental impacts of water supply 
centre, on areas andthe populations served by 3uch centres. 

2. *BACKGROUND OF STUDY AREA 

, Thearea under cni rt ha recently shown symptoms
of environmental diltres.and lack of c&pacity to support of 
its human and animal population. In the last tw decades, 
both humian and animal population, increased rapidly, Water 
'ards and bore holes also increased, health and veterinary
services improved relatively,and part of the area (huwei),
was much affec ted 'by the lorry tratffic from Port Sudan-
Khartoum - XL Obeid, En Nahud El-- Fashr road and back.
 
Increasing deterioration 
 is shown by disappeai'±ng species 

.from the vegetational cover (both, grass and trees) and thewildlife, longer distarnes travelled by nomads In search oj.' 
pasture, declining fertillty and productivity of soil~, andfrequency off crop failures. A few years back, this was not 
the case. 

VEnvir'onmenta Taining and Monitoring Programme forAfrica.. 
Teteam would like to acknowledge the efftorts of 

Uniersty in editing parts of this document. 

1 . 



In the past, thi.s -part, of Northern Kordofan region -has 
,commoated many,tribes, and comuni>ies, Different' tribes . 

with different i -styleswer'eabl..t. liv..na ... ther'a6h 

Swithout much confli ct between themselves, or much pre asur e 
on the, eonomic activities that weepractised 

most Wei e'.mainJly tradiitional agriculture (shitting cultiva- '' 

tio n)and nomadism. . The two were complementary in nany ways 
ind together they represented perhaps the best utilization 

of that type -of environmert,, As ti~me went by, however~, this 
rather, isol.ated region cene into ,more contact with the rest 
of the country, and accordingly, became more exposed to 
external effects as well as internal dynamic changes that 
were bound to take place. As a result, the ecosystu that 
was once able to acconunodate different communities dnd differ­
ent economic activities, showed all the signs of a stressed 

*ecosystem, and one that is on the ver~ge of collapse lef6-If 

to itself, Let us see how this process took place, 

We can divide people living in the region broadly into 
two main categories, nomads and settlers. On the one htnd, 
nomads spend most of their time rearing their animals mt ving 
around with them' from one'place co another, thus intuitively 
making a rational use of available land through rotational 
grazing. But although animal-rearing satisfies most needs of 
the nomad, it does not satisfy all. Some needs would have to 
be satisfied through selling. Thus, since most nomads do not 
grow dukhun (millet) --the staple diet - themselves, it has 
to'be bought from adjacent villagers. Togother with millet, 

' 'other types of food (e.g. wheat, macaroni, tea, sugar) and 
salt (natroon) for watering animals constitute needs that 

can be met only through exchange of, some livestock. Yet 
another claim on nomads' herds is the annual animal tax on 
herds. To satisfy their needs, livestock would have to be 
sold. The rate of withdrawal (off-take) from the animal 
population to satisfy such needs wqs therefore quite
 

substantial, 

On,the o,herhand, villagers ('settlers) grow crops for
 
S" their subsistence, dura (sorghum), millet and some cash 
crops, 

SL*-4. 
 .
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7 mainly'6i~eeds suc h aagrou~rdnu'tU S nd simasim (sesame) 'seed. .. 

. need~ _L _tig,_ .eug aranu~r~ a~8~j~s~ht~ 
remade n- umper years are2 into livestock which 

!~~i can prvd Aik(ate shep gotis) orto be used as 
.
"Yfhe iah:crps nd~xeitransPo amels,:T donkeys,ss' ,iltse th eeother.' t0 hbre'clo or,apretsperhaps be sold when . '4hin of
need;arides
.the implying that sheep, cattle (and,perhape
 

coweis) 1can-be considered liquid enough to be kept in absence 
of better (hoarding or investment) alternatives. 

This dual nature of the system made it something of 'a 
self-sufficient one. 
 One activity complements the other " 
and satisfies the needs of peoplepratising it. The carry-. 
ing capacity of the environment was not exceeded - for a 

reason was perhaps not so much the conscious goodand efman-made cration was ofThe 
environment, but rather the relatively limited 

long time - no 'ri dei observed.use the 
intensity of 

its use and isolation from numerous viable market opporuni­
e mties.
 

A multitude 
'f factors, both external 
and internal,
 
disturbed this'fine balance and contributed to the present
 
situation. 
It is, perhaps, both difficult and too artifi-.
 
Jai, to 
assign (attribute) environmental deterioration in 
,this area, to specific factors (natural and man-made) in a 
neat and segmented manner, Both natuiral (clirratic) and human, 
external and internal factors overlapped for such a situation
 
to result. 
 The degree by which the two maiJn activities
 
responded to and interacted with environmental changes were 

-
rather different.
 

~.......3. METHODOLOGY
 

-In Khuwei Arrna the sources of 'water supply are bore
 
holes. Transeots from Xhuwei 
to neal-by wateryards and their
 
surroundings were traversed by the Survey Team, In'additfion
 

tg(. i", n~bservations to detect change in ground cover, 
interr'iewing off local inhabitants as individuals or groups 

Ll4 



, %~ 

was carried out to 'ai be tter undertndding of the questio'ns 
-,investigatedand. theniro nment al chang es-thatave esul. ed 

obLfrom woteryards. eoftheconstructi6: 

The.s..e. exercise was epealed norththueanfo the 
: way~ttoMazroub- at th~e village of Qubet AbuLE. Sari. The 

0 0 
: K.I. eAbu aroad from wei to eQbet L Sari was studied as second 

transect, -fnd this wa xeddfrhrnrhsm distance 
on the way to Mazroub Qubet Abipoth1 Sari is one of many 
villages located in a water supply problem area to the north 
of Khuwei Here villages debyt during the dry months on
:knd 


sppliescarried for consiterable distances 
from centres with
 

reliable year round ttr supplies. In this respect, Qubet 
Abu n Sari was cho sen as a control looslity, less affected' 
by environmental changes, in contrast to places like Khuwei' 
and Mazroub, 

;i~~~i " :;i:o ": enof:h ,Vee of Khuwei on :the~~~ .bVs%0ku 


Mazroub, including the site of Tinna to the north, was 
the last area studied. The two places are located on edges 
of depressions that are filled during the rainy byseason 
the floods of wadis that replenish the sub- surl'are ground­
water. From October to early July the pop.ulations of the 
two sites dig wells that roachi this subsurface water which 
constitutes the only dependable water 
source for humans and 
livestock up the end of the dry period,, 

In addition to well fields, Mazroub has 3 hafirs, 
However, its water potential is less than that of Tinna, In 
most years, the latter supplem-cnts the supply of the former 
by quantities carried by trucks throughout the dry months. 
It is noteworthy that both sites lie in a region which is 
devoid of water supply sources, This ffactor leads to over 
Concentration of human and livestock population of settled 
and nomadic origins around the two sites every dry, season, 
Khuwei and Mdazroub are located at opposi 4te ends of an 
ecological gradient, the former in the low rainfall savanna, 

*~the latter 
S4 ,.able amount of environmental change is taking place. 

- in the semni-arid zone, In both areas a consider­



FIG.2 THE VEGETATION OF KORDOFAN REGION
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P A m BIOIGcXI NDICATORS 

N TRANSECTSTUDIES 
~~4la Tanseot.~.4 nthe -Khuwei- rea,­

'Fig. ( 2) giv ,sthe vegeta io n o ordo an,-Reg o n and - . 

A-e n "theStudy. 

A's sho wn iAnTabl e (1), the first five vegetation samples 
',.wer e taken 
kilometers 

west of Khuiwei village
employing the loop and 

along a transect 
the square meter 

of 15 
methods, 

The soil along this transect is sandy pediplain which 
is dominantly covered by Boscia .ensisand Zornia 

diphl la in, a, r ange of three. kilometer-a. from Khuwei. Boaci a
seneEie-nsis-ia, gradually replaced by Dalberia meln n 

oeaen 

the fri.nges of.Khuweiup to 15 

hum is further away from 
11ometers, 'but Zornia jdlhylLa 

. 

persists throughout the transect length. 

he soi cover and forage production indicate low 
ivalues which could be a result of animal grazing, However,

in many parts of the- area considerable pockets offgad 
soil can be observed.. This is basically known as a poor
forage-producing soil because it is characterized by a hard,... 
truncated, bare surface that does not absorb water, 

'Termite attack is another factor that affects forage 

V 

and soil-cover seriously. In the Khuwei area, a mass 
destruction of woody vegetation has occurred. This seems 
to have taken place aboult 1970 at, the height of'the drought.The reason for the death of trees is obscure, but it does not 
appear to 'be linked..directly to the drou-;ht or to cutting and 
lopping for firewood and foddei, One possible explanation is 
that termites are responsible for much of the widespread tree
mortality. In this scenario, foilure of pastures to regen­

-~ ~- erate for several years in succession would have- deprived the
termites of their preferred source of food. In this oase,they, would have turned to the woody p -rennial vegoattioi as 
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i sub titUte Changes i lo ucation off termiten hen 

wit iepeddeath "of,"tre6, would' then be an 

"both'perenn. and annual vegetation seriously depleted, 

inc ased: soilea sio n could be anticipated. 

FThe secondtransect studied was the southwest ofa:Khuwei village.o soil inThe 'th13 area is composed of 
flauvio-lacistrijnedeosits, andi sandy pediplain. Acacia 

m el11 f 6ra. AE.LaqAA.:.ubica,melli *G ewia tenax, ALdansonia _______a 

Sc enfaldia Egrai ,k. Dact aoct muam aegyptijm and Oro tal.aria 

The sandy soil is predominantly occupied byaocecay lolad 
i i Statba 29ofvoer haBvs h Lbiczzita sericocehall a,
Erg.;h si-s admuae ohrusubiflorus,flogaand diahylla, 

Soil cover and fforage production are relatively high 
due to the dense- cover of' grass on the clay lowlands and 
sandy soil areas. 
 Heavy grazing has not yet started,
 
because this' area is almost completely surroanded by shift­
ing cultivation. 
 The cultivated areasprotect the:fallow
 
zones from the animals of both farmers and nomads, since 
the possibility of stray animals damaging growing crops is 
too gI~at to permit them remain theto in area. Real graz­
ing will 
start after harvest of the crops which eliminates
 
this risk and makes both stubble and fallow grazing available
 
to the animals.
 

The'third transect studied wan to the north off Khuwei,
The samples (8 and Table were9 in 1) taken 'in sandy pedi­
plain and sand dune soil respectively. The sandy soil is 
covered by Guiera senegal ensi a, Lnahumilis, Albizzi a 
soXicocephalla,. Cenchrus biflorus, A~istida ~ELlida, Zori 
diphyl-a-and Eragrostjis tremul's, The vegetational, cover of, 

' the sand dune is Guierasenegalensj Lanca humilis, 
Combretum kordofanum, Cenchrus biflorus, Aristida mutabilis, 
and 'I..grQ5tis t rmula. 
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Vegetation cover and forage production are 

considerably higher, The area lacks adequate groundwater 

resources for borehole development and, although several 
hydrological investigations had been carried out to try 
and solve the problem (Land and Water Use Survrey in 
Kordofan Province., 1967), as yet mode-.,n te.,hrology has 
been unable to improve on traditional -o .,tic.e, 
Consequently much of the forage produced in the area is 
not grazed, but is only destroyed by Cires. These are 
very frequent and may continue for two or three days 
before they are put OULo Perennial grasses and herbs are 
dsaiaged and the grazing resource at present is largely 

based on annuals, 

The tree mortality in tliis lranse,. as , high as
 
20-25 per cent. The losses are Con.entrated mainly
 
amo ng Dal b e...,j a n and Al- _7ae c-el__aa
i 

Seeding regeneration zs actually very smial in comparison 
to the loss,, This phenomenon ,aI~ also be interpreted 
as a tOirect result, of' fi.res and drouglht., 

4.1.2. TransecLs in Abu El Sari ond Ma, rou:h Area 

The first part of Table 2 e'xemplifles Abu Sari. area. 
The soil is mainly sand dunes covered by Acacia .eneaal, 
Guiera senegtilenss, Comoretumi KordofanumL S-1eica 
birrea) Cenchrus biflorus, Odladia ;enepw-l'nsls, 

Aristida nalli a, and Ernro,tiS t.'aniuj a 

Forage produ.tion and soil cov'ar' are wel). mairnta[nod 

due to the area's location in the thirstiesz part of the 
district where water selling .ts a rer.arkbly profitable 
investment. Fire problems are 6till in existence, 
Perennial grass an, tree loss is cornmonly observed because 
this area is just a continuation of the transect line 

north of Khuwei village, 

The second part of Table 2 indicates a clear 
devastation of Mazroub ;o a radius oCf .5 kilometer 
due to the presence of a numoer of' surf'ace wej.ls run by 
villagers from "round l1azroub, "'ho 5oI 13 
mainly sand dune,; covered b,,' Aac n I L.i is, 
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Leptadenia pirotehnicEa, Acsaci.a feneal, Cenebrus biflorus, 

and _agrostis tremulao In the first five kilometers out 

of Mazroub, the main tree cover is Acacia tortillis, which 

is smashed down by browsing. It is replaced further out by 

Leptadenia pyrotechnica and Acacia senegal 

Fire incidence is readily observable beyond a grazing 

radius of' 3.0 kilometer from Mazroub,, Pure stands of 

Leptadenis sn,. and Aristid a palida are seriously dmnaged 

and a poor cover of annuals prevails in most of the area. 

Group interviewing of villagers showed that in the past fire 

lines were usually constructed and vegetati.on was protected 

from dariage. Organlizing the construction 0LC these barrier's 

to the spread of fire was a chaiacterlsti: feature of the 

rural colonial administration, Wort, on the barriers was car­

ried out annually at the vill.ge level. This system has 

broken down cormietely and the new system of subcontracting 

the work out to private contractors does not seem to work 

particularly well. 1.eqoently the fire lines are constructed 

if at al, after fire dariage has ocizrreid Fires are 

frequently set b,, nomads to remove the dead vegetation and 

stimulate new groth, 11te exictP role that such burning 

plays in dryland ecology and range w tnagement, for good or 

for ill, i.s uncertain, . , cits strong opinions from both 

scientists and local inlh:batants, and rneritL detailed 

investigation before fire .an be c onsidered to be an 

indicator of environment-A (ai_.,ine, 

The last. two no,-into In Tab1cI " are taken fr.om the Tinna 

area. Tinna is a natural reservoir near which nomads camp in 

the dry season, The sil of this area consists of two main 

features, the clay soils and the sandy soils, The clay soil 

is vegetated by Ar.acia mellifera, Acacia nubica, Commifera 

africana, Shoenfeldia L.rac.i.1,j. Ariztida funiculata and 

fboog Q .so, while the sand dunes are covered by Leptadenia 

pyro2echni_, Acacia senegal., Cenh, us bifiorus, Ergostis 

tremula and Ow-peru. munditti. The area shows signs of overuse 

http:vegetati.on


bntdnca',sard athwausL r 6.in-:elimintingtrees1~ nd e ni l 

grasses.~an
 

Asa.on r olstate 
n ghof trees perena 

veyparse 'and, reasonably thick Itree Co ver Iis only' obser.ved'in:.streas -and,depressions where drainagewtrQlet
seaonalyHowever, the death of trees in this area is

veePY~high- approaching 60 cent.per The exact time of treeS mortality i~s not known. VasA areas are'.covered with remnants
 
~ of., weathered 
 rocks4 and termitea mounds~~~~stie s &re common character­of this area. The mounds are usuallybulonte
 
-- ' -.,trunka and ultimately the trees die leave
and only the mound 

it is clearly noticed that most of' the mounds are 
accompanied by living trees thein so)ter part of the 

are,,wil inthe further northlr~he m~ound~s are accompaniedhby dead trees. So f'rom this it could be projected that
 
.the termites are a 
cause, of deterioration, and that the
 

,, destruction is sweeping 
 southwards where vegetation is
 
richer. 
 With regard to termite feeding habits, it isobserved that they depend on grass in rich cover areas butIthey turn to trees when grass cover is seriously denuded. 

4 .,2. SUMMARYOFBOLCGIY g AND PHYSICALPJCTR 
Tn,",( TAA AT' ,lCAORAT 

There are- a number of possibJ1,e,ndicP,',rs of environ­
mental change in biological and physical systems.
 

4-11. The domination of Zornia dihla around Khuwei 
shows tl'e non-diversity-V-- of the' vegetation and the
 
poverty of . the pasture. 


- '4 

2. The -disappearance of palatable annual and perennial
 
- ~ grazing, spec ie s, 
 sueh- asa~p(5j1-1 pl~aDac tyloc tenum ~ f~q~pjumi.land. Sty16.anthes Lruticosa around' the 

-studj. ashows clear degradation in grazing capac-
ity in riadii' ranging from 2,5 and'.14 kilorneters in' '

­

.4-1 ''A1 
A 

4 



1A 4 MA.. 

~3.' Severe jland ~1se~pressure has led 
1of such shusa ocasnglni 
_______aoun Yh iand 'Aacia 

to t he domination J 

and Clotiro'us''.,. 
nubica around 

4. Overcultivation and overgrazing hastened the 

~ elimination of mature .trees, 'and the~increase of! 

.noxious udesirable herbs such as Acantbazoarmum 
hespi Aum aroun d K h u wei 

5The .m a ' otaiyf trees and shrubs is another 

sign'oat deterioration; especially the disappearance 
of Lb&gja melanoxylon. around Khuwei, Aai 

A se egal and,,L.pt'adenia Pyrotechnica
and A6acia'mellifer and Comm..Thora 

around Ma roub 
africana in 

A 

*6. 

A 

It is very rare to find young plants of Adansonia 
dijzitata in the,study'area and that indicates the 

~Ultimate elimnination of this huge tree whi.ch is 
very important in some villages for water storage 

durigc'rop harvest time. 

; 

A A , 

~YA~~.the 

7. .LteDtaenia..pyro1tochnca is k~nown as a semi-desert 
planlt but-about 5.,ilometers north of Khuwei it can 
be observed growing, This is a sign of change in 

environmental conditions around Khuwei which 
is clirnatologic ally in the Savannah belt. 

; 

8. Termite mounds are seen appearing in the area 
'around -Khuwei -and Mazroub, but tegetrnme 
isobserved inv-the' north part in the semni-desert' 
reion.Webeiev that this sho ws .a. progressive 

derdtotat is spreading from 
the sothern1 part of the area. 

the northern to"A 



5*-l. Human- Ativi't~
 
S~ Or.the ,total 
 ar'a Of Kordofazi R'egion 0of 52,650,000o~feddas,3,a 

9 1.4 97 feddans' are Used, for, ishjfin lia
tin 2, 619, feddans6 for mechani zed: farming, 1,0 63 feddansf.K.or irrigated~ f armi ng' 64,i77 , feddans. for reserved forests' 
an 1,66o,ooo, o.ntrlgai
t~ d..J~~fldfor Braing
 

Moat ,of the crops are gro wn in the sandy areaui The0S arable-land comprises 24,000,000 .feddans, but 25 per cent
r.'ofit Iis .hard, truncated, clays 'nownlocally as EArdud.

Teactual utilized l'and 
for coprdtinis~j" Per Cent. only 20The main crops produced are sesame,grudts 

Swatermel.ons, sorghum, millet and gum arable, The totalareas under 'these crops jand the production of each for 1974 are indicated in Table 3. 

KP ad rDyPrin North
 

Crop Area in u n
fddn : Produci0Sesame- 556,756 12,815,388Groundnut kantars 
,928,720 27,049 Tons 

Watermelon seeds 444,352 19,765 Tonssorghum 660,326 89,913.TonseMillet 
150,266 98,667 TonsGum Arabic 1,000,000 
 12,000 Tons
 

* .L1rce: First Agricultural ofrnc,195 

5.2. TeImpactof Water.SUZpLErM awes
 
The major' chlenet 
 1and-and. water,'Use planning
i'the areas covered by the present study and those of


imla.nature has been how to Promote development without 
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leading to an unbalanced ecosystem, This demands that the 

renewable natural resources continually maintain sustained 

yields to meet the present and future requLrements of the 

dependent population,. There are signs that the ecosystems 

in the two ar-as studied are failing to meet the growing 

needs of the total populations and 'ire sht)v ing many sigTns 

of stress, as shall be better revealed by the, list of 

indicators arrivwc. nt by the Dresent stud,. 

From Interviews conducted at the si tes visited, a 

picture of the ecological conditlon.s in the two areas, 15 

years and more ago (ie., prior to the masave )rograms of 

water provision) is being estnblished. 

In the two areas, during the re ,at~r development 

era there wa, P better ve(..ett an cover This hetter 

quality vegetation included both more perennlals and 

greater diver7,ity in the composition of the unper and the
 

lower story, All those intervies.;ed confirmed the prevalence
 

of highly valuded tree and graior specie:,, !.'any of these
 

prized species, especially thase r'atosses v;lued for their
 

palatability and nutritional vlue a fodder, no longer
 

exist or have dimrinished n area
 

Similarly, the loc.al population reports that both 

areas were rich in .rildlife inclulding aany species of deer. 

hyenas, foxes, rnbbits, ostriche. nea flowvl, etc.. These 

are no longer seen except in a few spots okit. of reach of 

human influence, 

Als-o, both huiman and live-tock rc r u .:,tii:-. "ere smaller 

in the p-st '.th l lriteographic .1i :-ti bution, and mirra.­

tory mon.vements Khuw-, was est blishcd at the turn of the 

last centur.v, when the flounders retorned from 0miurman 

following the coil.rise of the Miahd va. 2ubct. A') rl, Sari is 

also a village that has co"- f't ,r the ,.'nh . 7, 177;,: roub 

and Tinna were old wot-' m.tre- tht wer-: ir :se Prior to 

the Mahdiyn, the former by tie [, rii-no::.''. and the latter 



"t '6 at l--Co muri-t e 9 p us some -of the :K 'ababish 

~ The~growth of -Khuwei illua'~ratescA how eaoh o fenjtre§ developed in time, The 
these

vlaewsfuddo
 
~~7~~>':~ ~ i.e"waer
~ WtVaa"that collects4 in a depression'adta

lasts, fo ra -short time ate the rainy 'Season) annn ajwa ter. ,that waEs stored in tebld(Asnaditt) re. 
-L-'d .iAna ii2L)AesThe' art of ex'cavating tebeldi for the purpose'of


conserving rainwater 
 for use during 'the,.dry othvadiscovered som e _time6abo ut 't he 'begiTiifji_7'f the 19th 
cenur,,whnthe Tamar occupied their presient trioyTherefore the distribution off tebeldi anti its intensity

influenced to some degree early habitation in this area. 
S"Khuvrei is an illustrative example. eblito 'run from northsouth following the bed of a depression which is
 

possibly a buried drainage system. 

At the time of the rise of Khuwei, the site had 6aemall 'villages, including Khuwei itself. Each of these was 
composed of the descendants 

. ~~other 5 'of the same ancestor. Soonvillages (El Roza, the 'Wad Aseil, Fakaki, Kideer, and ...Ablag) moved to separate locations outside Khuwei to secureadequate agricultural land for their crops and' abundant
grazing for their animals. -The maintenance of separate
,i.
dentity by the sheikhs of these villages was also a motiva­~j.tion, behind. breaking away from Khuwei. This is an 
important


Srfactor' 
 that leadsa to the rise of new settlements and colo­nization of land in many parts of traditional Sudan.
 

-' Khuwei remained a small village up to 1938 when two
holes were drilled atbore the site. This marks's new eraiAn the development of the site, The bore holes beganattactng human and animal populations to Khuwei from its
 

-- surroundings. 
 However , this did
Stratio ns not. lean to hayconcen­and 

eevty th
sp heeedtroatoa ae
due.-t 
4a nnUfbe of factors. Among' these factors we mention., 

sevee deeriratin,i' tha preentl 



he-18 _~iz s''f- anml.pousi ns_.nehr 	 s 

in' animal numbersbegan~Pi h at o and_ (2) 'the, 
restricti on of" trlibal ~nom'adic mioviemets as much as, ossible 
to the "admijnistrative' &dndareo ech trib. Be 

migrations wer,managed through 'annuia1 tribal conferences in 
Awhic hthe chiefsa werexpresbnt.~T~ pups o hs confer 

enice s wasi to.direct movement nd mhi'niizie conflicts. -;One4 
.~xc-tinto 'theabove picture was a massive moveimentof "' 

~r"'population 'from:,'ar, liamid Area, priual.from the 
U~~h surroundings of.Mazroub, and'mm Shugeria Area 'to' the 'west< '' 

:~'of Mazroub thatoled to the rise of a number. of villages'of
 
$? Maganeen origin, and other Dar Hamid minorities,~ to )the
 

south of Khuwei.
 

In~those days prior to the expansion of water pro'grams, 
v~j'~'illages used to-cultivate within a short walking distance 
from the village. Livestock, grazed in the 'surroundings of 
the settlements, "The few cattle at Khuwei used to 'drink 

swte~ vr-day, Nom en carried firewood on their heads 'fom 
~the outskirts. of villages. If we are t~lking of a balanced: 

~j ~'ecosystemi judged fr~om' the-standpoint of inta'ct physical 
-environment' (good vegetation cover, limited soil deteriora- ' 

S 	 tion- ,rich 'wildlife, well spaced cropping cycles, active ,'~ 

regeneration of ,hasabs, ete'.),we can refer to the period 
prior to the-mid-sixties as reflecting all the essential 

...featuires, of that- system.' Howcver, it was a period of less ?7', 
'&-'~--~ hunVactivity and1 development. A few comparisons between 

!94conditions and the situation in.1981 for Khuwei and 
~y Mazroub might help to illustrate the impact 'of an increasing 

human influence on the ecosystem of an area, 

** 7'.In 'termseof water-supply sources, Khuwei had 3 bore 
holes in 19640 Presently these have increased to 14.,
raising, 

~4ithe capacity ,by '25% in 18 years time. This greater water 
~'supply is. a srong. attraction for more livestock and human" 

Spopulation, The :same i s, true for Mazroub and. Tinna. The 
S fo rmer had~onharin164 presentl y it has 3 hafirs,. 
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inlofthetc har 'o the".no'rth of' the 'settlemeht. 
'Tiii uip to)'1976lihad~ i imited upy"ta barely met the-K 

reureet o-.t *16epoplton From that dateo 
and beoauqe of -1~eiibatmt c onstt d byRua Water an&~';'~ 

~ Deveomn .Coro'iJtion whieh retained the i'lood wiater for' a' 
he a al at the site has risen consid­

ex~al'. -As-ia result, :the piseoe has become a reliable water 
source for its popul a ion an d for the nmd iiigi
 

Sfpom distant areas.
 

3Population also exhibits dramatic change in both size 
and ,distribution,' Khuwei in 1961[ had about 1350 inhabitants,'3 
while, Maz7-oub had about 15009 The estimated population for
each of'. the two centres in 1981 is In the range of.5006 

"3' persone. To this should be added the population oft those ' 
''''dependent villages to which water is carried by trucks from. 

Khuwei and Tinna 'and from which many families migrate to 
spend the dry period 'at th - two latter sites. 

As for lietcit i)etmedthat about 5,00 head 
of "cattle, 500 ofK and. 200 water athead -Ye~p, camels daily 
Khuw~ei water yard, compared to 703, 2000, and 500 respee­
tively, at Mazroub during the (,ry months. 

I.n terms at' soia deve3lfpinent, judged from the range 
of services, the two areas have witnessed some changes 
comparirg the l961 situation to that of 1981 (Table 4). 

It 'isapparant from the comparisons in Table 4 between ' 

* the mid-sixties- and the -1981 -conditin-htheblcd 

esen 
 that, existed under limited human influence, has
.ensressed by expanding humna.ictivity. The cause of 
 '~,,r'-3this stress is refCerred to a number of factors, the cumul a-3 

' ' tive effects at' which are reflected in a number of environ­
3''"'mental indicators, which we shall attem'pt to discuss in the-~ 

folo i gpages, 
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VP Seric es Provideda Khutd;ir:u 

A)" Khuwei.~''~'~ 

S1964P Services 

~3 bore holes' 

'primnary school s> 'I 
ro boys 

1, primary school 

~d	1dispensary-
1 public~ health of fice 
''Police 
1 court 

1 veterinaxry dispensary 

1 market place 
1 co-operative 

1 flour-mrill. 
10 CO ffee places
 

1lmo sque,
 

i. post 

1 club 

B) JMazroub
 

1 haf'ir 
2 pimay shols or 

-boys 

1 primary school for 
girls, 


1 dispensary 

1 public health office 
1 police post 
1 court 
l1veterinary dispensary 

market place 

-3 co-loperatives 
S1 flour mill 

4,Licoffee places-
I mosque~ 

Services Added by 1981 

g eni1 	 sc ho ol'geral secondary

foar boys
 
general s~econda yacho ol1 
for'girls
 

1 bore bole
 

lcl a government council 
1 plant protection office 
1 co-operative 
I1Clour1.mil1 

1 primary school for boys 
pimay shol fr grl 

1 intermediate ochool for 
boys
 

1 intermediate school. for 
girls 

2 hafii's 
a new well field site 
1 hospital under construction' 
1 local government council. 
3 ooperatives 

2flour-mills 

' 4 



of5:'Wram rand Manageentt r Suani 
of rS P~ Y~-C ntres: -

4, The.,environmen'tal impact 0t aeyrscnb

S'detected, through indicators 
that 'point t0 environmental
h Chai ge and degradat ion. Many of thIe environmental impacts 

sten from the,,existence Ofwuteryards under uncontrolled 
~condit io ns, :Two co~flOptBa are implied by an uncontrolled 
deoomn Of water resOulrcea, and bath are worthy of
ifvestigatian, (1) the first its the operation off water 
cent without Control-res, of land use and the natural 

~ ' .resources around te;and (2 h 'ln sthe need for~~ monitoring which implies effective plannirg. 

A water, source in operation in the two areas studiedis the first point at which indicators of environmental
degradation ywill~appear0 This micro level of site indicators 
-can be generalized to the mesa level of the region, if Similar 
sources exist in the vicinity. 

i) 
This is basically due to:The planning philosophy- and approaches that have 

directed tewater poionprograim duigthe
lat30 Years; 

ii) The communal use of grazing under the open
nomadic system of livestock raising; and, 

iii) The bad management of wateryards especially
during years,the last 5 ThIs consistently 
results in irregular, performance and reduced ~-supplies. The frequent failure of water supply 
at any given water site leads to the confusion 
of the. established patterns of dry season 
distribution of livestock and human population. 

For the locatiorl of new wateryards certain criteria 
are applied-.to guide the preparation'of the regional and national prlograms ,of water provision. Aspects such as 

Sexisting, supply centers at the local level, general physical 

"44 44, 

http:applied-.to


* 	 settlemient-_______,-eflyQomental'-onitions-o~fL the-pro~posed-area,, 

dititon and' 'expe3ted" Ure demands-on "the site, ther 

seasonal load, if any, that. might be ptonheresource
jy. nomads, the, human 'and''li~vetok population si ze, etc -" 

iare. surveyed for every sitea~proposedl for water provision. 

, These''studies 3re-&airied~ out by initerdi'sciplinary teams'>
 
,Amos tly -fanned ofsgriculturlists and scoeooi pca
 

socio-wconomicspecial 

it.Based on 'the findings at eachti site, the different 
proposals arej rated, and finally the\,'program is prepared. 

It 	 is a planning process wt ooihcojcie 
idetifcaton~f stesfordrilling, hafir excavation; 

Sor 
 digging of-open shaft wells, and the process stops at
 
that fobjective , By virtue of its philosophy and procedures 

-'-	 it is an incomplete exercise. It doe s not intend to provide 
an overall land use plan for the area. It starts from theI 
basic assumption-that providing water is desirable, and that 

only the specific site is unknown. Anticipated impacts of 
development that might be negative are seldom systematically 
assessed,' Efforts to ensure th~at wise use is made of the 
water once it-'is available ar( rarely applied consistently.
 
Partial planning produces unbalanced ecological change.
 
Since the otoome of the exercise is site selection, only 
one of many variables that need to be catered for, the 
environmental degradation that follows is a logical cons-. 
quence 	of -improper planning. That is why, in time, circles 
of 	evident- environmental deterioration have suruddmst 

wateryards. Most serious in this respect is the absence of 
comprehensive -land and water use plans at the site and 
lornal'ity levels,- -This makes it impossible to monitor the 
environmental, 'degradation that appears later. To rectify 

-- the situation requires a fresh evaluation of present condi­
tins around the supply centres.
 

ma,nage,ment -of-water supply centres,, particularly wateryards, 

proven-'to be-poorly, conceived and executed. The effect of 

bad wateryard management at the local scale has been known to 
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_7:g"th ' m'_spread--di-sruptivi7-d -i:i: *t yla d. -'-- ":-_. . 7/: ; .d ". . 

~ co~6'Ird'~ hefel d 'i sit to Khuwei Area 
" has revealed- the bad conditions of many of the wateryards,

SThi's 'can be judked from the fact-that most of them are 
operating below capacity. Failure to produce at designed
levels can be attributed to a number of shortcomings.These';include: 1) -the-system of management adopted in the 

... last..~~~ . 8~...years~ . ~....~K r o:i, i..;., 2) "ofor running wateryards;.The r' oushortage r ­o d in -spare 
parts;, and 3) Jackof fuel. This has its direct effects on
the use of the resources around each w aater andpoint at the 
macro level comprised of many water points. When all the 
wateryardsin an 
area are functioning efficiently, that
 
means that thesload of human and animal populations utilizing

that area is comparatively better distributed than is the 
case when some of these wateryards are out of order, In 
the latter instance, which is happening with most wateryards,
the ecosystem adjacent to 
the functioning wateryard

experiences an increased level 'of pressure, This Is a 
situation that requires environmental monitoring, and one 
that is very much related to issues of planning discussed 
earlier.
 

5.3.2. Location and Its yseImact nth 

The size of the population depending on 
a water supply


Centre is determined, among other factors, by the 
geographical location of that Centre, 
 The effect of

location applies to both settled and nomadic populations,,~
The impact of location is illustrated by the two cases of
the Khuwei and Mazroub - Tinna areas, and by the two 
categories of populations. 

The two sites have village populations depending on
them. This can be broken into: 1) the close villages
reached on foot or by donkeys; 2) the distant ones to
whic h water is-carried by trucks. There are about' 8 vil­
lages under -the first category depending on Khuwei, ard 

±about 13 villages in the same category depending on VMazroub.
 

2J
 

4 
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The ones of Khuwei, for illustration, are shown in Figo(3)° 

Fig,, (3) Khuwei and dependent villages 

Umm Gebesha 
(20 Kin.) 

Urnm Boom
 
(20
 

El HriP. 
(6 Kmn 

jHimarat El Ni2m (3 Kmo) 

Wad Asil (l Kin.)
Umm Layona( 2o5 Kin, ' 

Humair El Hadid (3 Km,)j _,_jangara (1o5 Km.) 

Khuwe i 

The people from these villagee visit the wateryard 

daily or every other day to obtain their supplies. Water 

is carried in a variety of containers and by different 

means (donkeys, camels, n.d carts) to these villages. It 

is estimated that on the average about 400 women, 100 

donkeys (cariying big skin bags 6--.0 tins capacity), 300 

other donkeys (carryinjg two cjk.ns - the usual type) and 

200 camels (carry.,ng big skins) take water daily from the 

wateryard to supply Khuwol, the 8 surrounding villages, and 

some of the nomadic caynps in te vicinity, This average 

increases towards the end oftthe dry season. Both Khuwei 

and Mazroub constitute focal pois in the local water 

distribution system The dependence of both traditional 

animal and modern motorized viater distribution technologies 

on Khuwei and Mazroub enhances the dominant role these 

centres play in water management, Their wateryards experi-. 

ence very heavy use, and the vicinity of the towns and the 



anial '2,v'ehicular j'iressure, 

-This is furthh:ertf m:~~6 >~46 

'thdryseason, a~rme ene doim
_of the', pPul ti n:ofD hse hrstysa Beas ertthhimae 
People movre 6.huwe''to- and nd" heism~rMaru "A'-w~2~ 

-sites' to~sp'end~'ters ftedy'Dr6d h~ir 

S~eer 64er-_ s. nwatease 6 

- ya.da during the,, r_,eid These pouaios, are re rred,* "damara 
asteTh 
 'oosamn 6to , emu ualy ma 

~~sx~oh ahu 6 o trtion, cleann 
6 

&iof ag icliltural- 1and,9 ,digging of cesspoo~ls,, selling o~f 
fireood etc',:%Yhich they: undertakend~gras

66 in6ths' ater supply, centres,. 6They put. pressure on'the: 
<e~ti~g~6eyices available in the centre aswl s' n ~ 

the food',; upply, o 'ered by the mre, tcaterefore 6'6 

6 pbe stated that the presen e a]! the. t~daznarat' at .a. water 6 

6 supply; centre is an indicatorO 'an. ecosystem presently, 
experiencing or soon to be expa sed to considerable 
environmental strain. 

'6 

666 ~ 6'~6~ < 664
~inally,F there- arethe adverse: impacts that result-from, 

the relationship ofwtediet&st 
populsti666ns' bVetw.1ccn-their dry season land wet season pastures.~~'j 
-pth~emdsxfs ,b h Khuwei, and. lazroub acted'.as-', dryL_,66 

- season- centres.o0 ,noiai onentrations, Here the'migal 
. 

6 tions~o0som~eaa ndMgenended respectively.' At 6 ta 
time thywee the most-southern points on the migratio 

z~itsfori6,some o~ub-tzribes. 6 ~i ~ 6 

-Wthth 
 extensive provision Qr ,more 6 oryrdsan the,"
continuous degradation, of range land~ 6 th6 e nr'th, some ofl 

th,Aballa noad of, northern,1 and central Kordofan6
',--- 66(a'ly;Ka'babis,',-Kawahla,. HanaDar, 

6aidad .66ap 

Shanabla) eipgan,pushing. fu thrsuhadtenhdpeiu 

(6)C~l aissng noinms.d 
6<s~, - 666 

http:acted'.as
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been,Azs usual~~~~.esJV.hwi a nMaru asumed the~ 
adiinal: role, 6ff vita~n lce nt6r1t to dr~y
esongra'ing ,ares in.: 'L)te th 

ot only ~do es'-thi)a 4nflu~oI ~ni~ herds place incr eased~ 

',pressure, on ~o ca! ra&ng71and bu al soit J.ncr e a seE3s' '1cal~ 
Sconflict. The inhiabitani's of Khuwei-,ffrexamp ep, area not 

in favour'of, noinads;nteving theare'. mvi'± te, oa 

as, ou i rswoeaiasc'aume pasture t totherwis 
wo ld uppo rt ThSe Conffot sleavalale-o local, hed. 


ncrM~e ase a s fuctb~& p aaturie
a deal iniIng q' iAi, 'inj 
crweased ~water availabillty,. changing environmental 

Scondi tions elsewherb: in the 'region 'and expansion in the 
~ settle pjuiations. N~iches 

~once~availrable for..iexploitation.tare rapidl y be oming filled, 
an ie that' we~e symbiotic have become in'creasingly 

T~he influk of the nomadic population, besides. thatL 
~'Of viftages reaching out'fr their daily upply nd th 

"dmr&spnigthe dry monthis in the-'vifcinity of watering 
&~Centres, ,ian-be ,ascertained. from',the rise, in t'.e daily income 

of -the ,wateryard's.~ Ths ie exhibi ted by the -example off 
>:Khui (able 5)~ 

~ ~' 	 ,Table~ 
Sj Daily 	averag-einomie (L S) by monith for

Khuwet Wa tery§r d 1980 

-February, ... .. ' . ,. . ... . 20 

" ~ J''' _ .''30, -I 

- ---- d ne.-.~, .......... ...... ;.-.~ 3 

~August, ...........-­

~-:Sep -(-nb---.... . . 

Oct ber.. .. . -. .. 1 -. 

,;''- - - - -
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fc~i, oviedbyIa 

ry sh&~eason1 nj ±'l0oeb ,zeolitos 'deline once 
the riyeason egilns Te reveniue is ried by a Beries, 1 

ofrts1~ven a,-sez thwateryar d a's d 'o n vlue
 
water consumed fo r each user. (Table 6),
 

{ Table 6& "h____ 4 

A ~ Waterya'd, co6nsumption ratesi 

r ~ ~ ~'~.Ofric2ial: Self-help; contri- _unit ~> i ' j bution c l ct d :A 4':~~~ C~ from buyer (%s)*'-" ~~ 
tin (4t5n 5 

1 kn20 20.j~
 
I1big akin 
 3 30
 
IJcalweil (to drink) 40, 40
 

S1 .do nkey~to -drink) '10 10 

~vshe Cto drink) 10, 10 
I3., goa '(,to,,7~W~ dr--i) 100 

The o±fficiaJ. prices :are doubl ed In o.r der to raise
income for the lo cal. self--help schee These self-help 
sohsees are, limited present 'toat running thie wateryar'ds, . 

r-~~~It is the self-help money that purchases' the-'spazre parts and.

%the diesel fux'M. re'ouired to maintain 

,
 

and run the wateryatrd 
'"pump The 'figures given in Table 11 on daily income
 

represent' half, the ac tual amount 
 raised;' 'Thits is the par.,t
~ie--e i vd by-ther Lcal Gnt CounciJ- exe 
self .hlep.fns-,a-notaufi udad' these funds ar'e nee osarIly
committed tl romoting -wateryard operations. ;3 

'The .aver'age daily income 3fig rsaeef .xplanatory. 
The -income-,of "LIS 6 during- August and 8eptemnber ia indicative 
of the size'bf1humian co nLumption for Khuwei. villa, Ieoonly 3 

' 

9ince3 3durijng these monzths nro ~popul tionfrom nearby, vi11age~a'k 
'' 

-,or' 3ivestock visit the yard for water 3 f The3.inc.ome _f rom

,October;to JZanar'yreflects Khuwe 
 pls eryilgs 



human ,and ,Iives6koCkc ~4ton, That. of th eid 
Perayup toJune. stands for the total water requirements>
 

of~ a' toie's a djp\latin-:KYhuwei Village1 ,th nearby
 
vi'llage, th e "damaraand ;the nomads,
 

5- An,3 Popiilatioa a-I ncreae .in x'Cithout77~CrorresondingIncveasf, in-Yields 

<~The'dominant -economiesAin'Kdrdo fan are traditio nal
 
shfing 'agriculture'and livestock, raising.; These 'tWO
 

livelihood' systems&have' So. tfarLdepended on the inherent
 
'~ ffr~i~t ygfth~ atural r ?so urces hnooern',technolog­..

ic a). i npu s "whatso ever. The yieldse from" resources.,expl6i ted
 
iin this , fashion of: necessity are limited., 'Population' growth (~
 
Spl aces. taiinlivihood, practices9 under increasing
 

S{strain':par Uioul arly, i f there is not a corresponding Improve­
ment in' technological -,nputs,, landuse intensifj'catioi and, 

,f~inutsremain constant, 

~app ears inevi, tabl e.
 

yiels. environmental: degradation 

In'creases ~in human and livestock population ware evident 
' in'bo th Khuwei and Mazroub Areas. We shall limit this . 

wsection~to inceaeses in' humans, and discus's those in animalsa
 
~in the coming. two sections.
 

Khuwei very 

4~drilling -ofA'the first bore hole in 1938., Before modernA water,~
 
S>dvelopm, e nt,6begn, i Khuwei 's on rainwae
 

,~~ Area~hadA siaJ1l population'prior to the 

gaed population depend 

~stored'in azTbeldii~trees and shallow wells. 2When this supply 


T
Swas, depleted, -peo-pl UoLained their ,water' by came~l from 
-

Um eesadKhmso the south; BothoOf these sites lhad 
>'bor'e --holes prior -to,KhuweLo' The populati; n increased" from ­'>;4 

200~ ~ Ito10.Peetyi~s6000 .persons. The, sme is
 
trefor' the ote atrad suondn Kh"'ve They
 

show~ani/analogous incresein popula~tion between' 1964 and
 
1982V, At, thiat Atime. eaoh had::a -population of ,'0.500 persons;"' 
 A 

present >Po~ulation.-are, indicated' in 1Table 7 'as ,is the size
 
of,the popuI'tion found-in the surround'ng hinterland~of 
 <A 

each maaor boi'ehola centre. *,> ' 4 
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Table 7 
Population of Major Settlements in the 

Khuwei area 

S:Size of : Size of other
Place :popula- population dependent 

:tion on place
 

Khuwei 
 6000 1500
 

Masharbo 
 1500 
 2500
 

Dodiya 1500 
 3000
 

Ankoo sh 1500 10CO
 

Daw Elo-Beit 500 50C 

The increase in population has come about as a result
 
of 
one of three factors. 

1) Natural growtn in population size;
 

2) emigration otherfrom areas and resettlement 
near centres of water spij,1y, and, 

3) progressive settlement of nomadic fmnilies,, 

All three factors exert more pressure on the existing

resources° They lead to 
expansion of the cultivated areas., 
increase in ofnumbers animals, ex)ansion in the amount of 
land under grazing, cutting of trees to meet new housing

needs as 'Iell as the domestic fuel 
 supply, and provision of
 
human communities and livestock,
 

The situation cin be summarized as follows: increase 
in human population through natural growth and migration
leads to ex-pansion of the use of the ecumene which, if rot 
coupled by raising the yields of the ecosystem, produces 
environmental degradation, The evidence that the system is 
not yielding adequately is indicated by the fact that! I)the 
area is not producing enough staple food crops and is trrinort­
ing from other parts of the country, 2) milk and meat 
supplies are only occasionally available, 3) incomes are 



ery oW, th general' stand,ard lt'in1caneha 
substat 1l~ during- the last 20ys ,ad' he two areas~ 

aeepiecn som e migration to :centr*al'- Sudan: 'and-the, 

5. 4 Iincr easei JnAnimal, Numbjer s, eseci al 
Cattle and, Sheep ~ 

Populationa in -. hi'sarean havedistinctive systemsK of k 
..breeding:, iliagers bre ateadgt, whieornas~. 
breed a Erneisa, -sheep,;and-cattle. Allanimial ahav e inceae 

durnghe lat-0-1 e~r .'Sheep, and_ c'at tle have witnessed 
the ihs rise'in numnbers. The'resn gie b h~in erviewed focr thiee increases include e.~oloin. 

1)Exanin n atr ,u ppxgr ~~hch hae fiv 
enbe both' e nd' nomadic' groups to 

~base~ their economic ac tivi ties 'on reliable'1 
g~water' sources>. ~ * . 

~ 2) The progressive resettlemzent, of' population from.~ 
Sthii'northern "areas to .near"the southern bore, hol es?' 

-as we l1'as'.the 'settlement of,~ nom adic mli s a 
1r~sulted,-in 'increasing the number4 of-.cattle around ~C* 

these wateryards, ,', 

C 3) .The-risk of' agrioultural _f'ilure ,has encoura ged 
.C.-.AZCpeople, to invet in live'sto ck, as a more prof it able 

4enterprise, 
C 

... i)4 Livestock,4particularl 'cattle, provides the fasmily
~Cwith milk, anda, isa a r eady. source of' Ca~hto which . 

the faiy.a rsr in Ci'so Cne. 

5) Furthermore, in 4this soibt pwhich, has isognA 
~in~ nomadic cultures, 9 breeding anirnals f6spr~edii , 

.CC.C994~YC 'Cgious,4 and i s 9valued as a way to~achieve ca C- .9 

4 Ci .di stinc tion. 

6) PepeCivs capital generaited byoth~er9ativities~'4in niaS manykjciimedJ~atu to 967i hashab" ''9 

(A-ai seea a productive and the~ surplusesj 4, 
~raised from gumi&were invested in& building 9herds, 

9 
J."~ CC C 'C~ 9 C~C Ck. 9 
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hesavings .0 toepen t mpi oyed~ 
gos erni oty 3nvese i.- sheep wh±ch 

have ,great,. Commeri1 a ue. FinIally,,.these 
area's ;witnesse'd- xoet'lyrlny'estmien n'bothcdtt~e sd - heep - r',, svicattlan am sanszsed i n Libya.
and teaher oi1 states.,2 

7)Breede shave: beome. amiliar wi t the adini s­
taio n o6,acci nes an ei eiVtrnr 
drg aebeen' Used since the'beginning of h 

f i~tiesDrgsareI o t; onl available' fromth 
'Administration of nmlRsucsbtas 
obtained for th 

r
ner~iiarijcin ra 

a' nthe~ma jorlocalmarkt entres,
 
DjiferentC aimial_ ,species' are 
in e ~ ~ e 

i 6 nph'd':zed~that sheepar 

9 'rates~'6ompared--to, catle. There are 
4 several reasons for this; 

l)it is less costly to .invest in sheep. The' value:of one 0oows equivajerit to that of ayshe, 
,* 

~ 2) There are~more investors8 amo ng the nomads than 
the settledociltivato re, and, the fo rmer 'tend to 

'~fA~.. invest more in'.sheep;
 

<3 Unde 
 declining grazing conditions, especially.. 
~ around wateryards9 sheep are less diffi-cul t to 
maini sin'ce. they, graze: over -a wider area,~' 
cmae Ocattlze and requirelesfdrt 
maitai one unit than is the case fOV Cattle; 

'~Sheep reproduce.,more rapidly thlp.11cattle because~ 
~the duration of pregnancy ibss'rter and the<x42 
number of~offsrn year,per as.,Well *as thSf'requenoy of Mitpl erhgreater." 

Hoeewehrsep' 
ate the increase in 
ber oflivtok' nd he.concentration of herds coetoal operating 'water centr-es has 1ed to ~the" degradation of~ 

fO 
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the range lands around these centres. The severe pressure
 
placed on the ecosystem by a continually increasing number 
of'animals is an environmental indicator that needs monitor­
ing.
 

5.3-5. Opening of New Land
 

With the natural increase in population, the provision
 
of new water sources, the rise of' new settlement and the
 
expansion in old ones, 
 more lands are brought under culti­
vation. This entails removing the vegetation to make room 
for the newly added agricultural areas. Thisa is nor-mally 
carried out in two types of land: (1) the Qoz which is 
sandy soil; and (2) the J,_raba or Ssa which is a sandy 
clay soil. The average farm size in 1he ,L? a a about 10 
makhamas, while it is in the range of 5 ma'kharns in the 
juraba. A mrkhamas as a unit of mea.urerr.ent varies from 
one part of the country to the other,, In Kordofan it is 

,
6300 M nearly 1,5 acres, 

The crops grown in the _o are lukhun (Ponisetuni 
groundnuts, sesame and waThrneons. Those _rown In the juraba 
or Sisa. are sesame. sorghum, ladyfinpfers, pea,, and cucumber. 
The latter is a kind of house wif'e iqlegrdeng-,t, crop 
grown in clouse proximity ti:the house Dif Ceren. -ropping 
patterns are adopted depend. ng on the rombination of crops 
grown and the general soil fertllity Fe.;,cse the most 
common cropping systm is a form of" -hiftnrln cu3 tivation, 
soil fertili ty depends on the cifvery much Ieng th the 
fallow period, 

In the past, land was plentifuL and the fallcwi rotation 
which set aside exhausted land was n lengthy one, Individual 
failies owned cultivable lands ranizing from 50-.100 makhamas 
in the (_oz areas and about 10 makhamas in the Juraba or Sisa 
areas. At any one point in time, average aren cultivated 
was 10 makhamas in the former and about 5-5 makhamas in the 
latter. Since the most common cropring pattern ndopted 



o0a edtU aepeeo lnd ner' tw0o crops fo 4. -res,
"idtha l ft! fal1-l-w- fo nother 4kyear, the production 4 

ofth ae cutivation, ih relation,tooua~1'p~tune 

margino al,r and Lpr~operty 
 of: the family allowed ' esoal 

o~rigoutan effic ien' ystem s~ft±in
'clivatio'n. 

s,-~alowro'atin ystm i Etill bserved-,n ilags'wa fomwter supycnrs ti longer.no 

practiced :in thewa 
erdvlpetcetrsadtevl~e 
in,,r iit t hm T eet inre sindeands ilaeth 
 oragric-.. 

~~ ~of nwarnofor exparid­
ofcsh rops-aroas, distant lands that, formerly, were, 

-h~v~e~e cultivation0 Forbroght

similar. raons',,falow rotti~ns hav6- been 
cut considerably ~and land i s bigsubjectd t0 niuscrp 
gfoln.ge­
periods, 

~ These changes-in the shifting cultivation practic es.Bapplied for years-have- straine 0 the ecosystem.. This is' , 

inteclaig of nlatural. vegetation cover opento
land for.cultivation. One m easure of' this chanei h

decline of. aress under hashabjgum aai) Hsai n 

imprtat. Aht c~j~ise~afallow cycle in theashcro 

shifti~ng cul ivt1 regime. So i ni.it'spr 
 in the 

'-* traditional- local. economny that t'ts regeneration has beeneffectively i ntegr ae ino 4the~&pping oce h
 
gnrldecline, in-i the 
'soil fertility, becaus~f teoer­croppinge.of 
 the'n
croppin
of-th aono,landhas seriously reduced regenerti'f.Bhashab anid ha 
 ~eduIced the yie ds from' thos' hahb plantat­

iosta resn'i ouilivation., 
 Copedwth cooi~changea'n 'gu Adue itself,, these alterations-intraditional landuse practice have. been' sufficient4. to* throw.,the gin 'arabic industry into a 'serious state of decline.-~j; 

'.6 elines in Yields'-

To hed ie~s .in yields -as, an indicator, espec- .~-'~-' 

ialy~n ldagri~cultural areas,- neea to 4be proven by 

F IN- 4 - 4 ~ 4 * ~4 4..~~~ 

5 

http:croppinge.of
http:gfoln.ge
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research findings, comparing production in those areas to 

newly opened ones. The yield of such crops as hashab, 

sesame, groundnuts and so on can be an indicator on the 

premise that putting the same piece of land under cropping 

for many years leads to decline in soil fertility and a drop 

in yields. Interviews held with the local comunities In 
the areas studied confirm the above observation especially 

around old water, centres like Khuwei.. Mazroub and Tinna, 

Yields vary from one c.rop to thie other depending on 

a number of factors, One variable is the type of land, 

whether it is old or new].y opened, steeply sloped or flat, 

water retentive, etc., Yields also fluctuate (considerably 

from year to year depending on rnifiall, Equaily important 

are the effects of pests and diseases 'Tr'be F1provides 

estimates that give some icea of the varintion in vields 
between old agricultural areas and ne ,iy opened ones, 

Table 8 

Yields oer Makhamas in -,c~s for 
different crons 

Crop :Old ar e a ei'y opened•
at, ea 

Dur a 2 5 
Duk hun 2 4 

Groundnuts. 10 

Sesame i 

Usually a newly opened plot which was followed, if 

adequately prepared by "clenning" off the regenerated native 

vegetation, is put under groundnuts and then ,lternated for 

four years between this crop and dukhun In cases where the 

land is less adequately prepared, it is put first under 
dukhun which is then rotated with groundouts for the same 

period. Also land that was under watermelons is followed by
dukhun, since there is a general belief a ong farmers that 

a watermelon crop increases soil fertilitv 



The, diseases. affIect ng e ,Sent a (flyaacking,,
iaeesi a (triga* hernionthida, P'''smu and~Wo M,s As

fo etthesbe ,incud l'oeusts fi27d birds, Thelast it ,o
cause: Tnreams8ge to-~agri l t Ura'pouecmpar~ed, to 
di seases. 

" 

-537 :Number of-Tankers Carryinp:g er fr'om aSBore Hole -toNearby- Ar ea 
~Tners -,ar~e

T6
an 
k 
imrn6tant' source f~ti0 water Supply,.nay 
orofnTey carry water :f'o Khwean
the o. ther nearby. wateryardas ote'tisy areas' to' the

north of i~tthat are deficient An groundwater. A few
tank ers also6 operate fromii Mezroub' immediately after the
 

_r ainyeason to supply the~area Ato. the West of Mszr6ub, i.e..~ 
~ r~ with 


season, Mazroub itself soon must.-suppj ement 

I~ ~41 a.HoW ever:, the-progresaothdr 

its internal 
su.pl i ditonl amoun t s of water .carried to it 
m~rainly from Tinna.. 'The lat'ter has assumed an importantx'role~~as a supply, centre' especially to the areas lying toits west<~
 

'~and s uth. 

Up to ,the mid-1950's 
­

1 
no trucks carried water to 'villags~LX~j The~introdiiction 'Of l'orries running on isl ue ak h 

begnnigth:,wtertradeA.n the area.o 
 'Before lorri es~~reachied these vili'agesvjfost ,of the population of the water-'
Sdeficit -area between Khuwei and Ti'nna' and to the west of

~.~Mazroub and Tinna, used to migrat imeiaeyafe arvest 
to spend" the whiole~of the' dry sao tte'erby wate'ryards. 

Provision" of water by tankers'can be considered' as 811~4envi ro nm ental "indicator that points to negative'as well''as 
p<jositive environenal1±mpacts, .Of the latter Is the fac~t
"that areast are,,s'erved b'y xeinetankers, l'imited sof ,h&natural. resouroes, 'since the populationsinatng. 
such- areas are existing~on very ,meagre sources of water. ' 

Th~s ustadeuae for the.,continuity of" humanre habita ­4tion in thesev areas,- At the sam tim pnt'te r'o
he'avy,,krzng or t ,oresn.First,the animials raised byi 
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th 6-A051 'population are pr#esent, only during the rai ny 

sson,., 'Second,,,he nom ads -do not utili'ze them excep
 
wn in' tea n t':2betwen ra iny and~dIry sesnpsue
 

b ecaus e of' 1lack: of water'.' In'fct- due miai n t ate
 

mental 'conditions 2In~Centr~I ivnith t2veeato 
cover s r I ntr. ot.. 2They givepoint, t othe argum nt that 4i. 2/
,rural'.ares should be denied'ouce df wate supply unless 
'th~rbrea ,b~iot o'f, atot l: lan' use plan. 

Thereofr ejit can becon2 cluded thG t'ank ers carrying 
V~wat er. ton an aea2.indiates ;that the area has better physical <~ 

en~on' 2 ticonditions than ..ts, surroundin~gs. This is a 
posi-tiveindicator that, soil s "and naturalirysgetation'have '' 

4not~ suffered, very, much. However, it signifies a negative, . 

i~ndicator regarding human and animEil water requirements 
Wsince' ,bth live, under strained 'supply. It is interesting9 
in this, connection to consider the prP'ce level as a . 

.2further lqualifying indicator- of the degree of degradation. 

2 7Since te price is I ower ol oase ' th ource rrorn which2A 
~./water is taken, this merins-,that more use of water and 2 

Sresources is occurring. Conversely, a higher price away -2272 

frm h orc niae less use of resources. 

.2~I2 On 'the negative ,side,~the. operation of tankers from. a
 
-'rsource-of water 2 ;supply is an indication that environmental 2 iW 
 *2. 

J~L:conditions aroundthat source are exposed. to2 some.,degree fo'f
 
~devastaton. Te eenec.o tankers on ~a source means.
 

>~~2that the llatter 'dffers -a suLlrplus that can bie transported, to 22/­

other areas. Yet,, the same source acts as a magnet attrac- 2 

-ting the~p6ori sector of the population from the "problem,
o. !22 

2. areas" that~c'annot afford to, buy water froni-lorri es in the 22 

villages. It,: is, also 'a point of attraction to the'.large 22 

herds'and flocks owned-by, r ich famili e,, as i t i .s,'e en sive2 2 *2x2 ~
 
t2~2opay for their wanter requirements in ne 'villages 6uring
 
the 2dry season. T'herefore the depenidency of 'tankers .on' a~
 
water,,bentre as. a sourc~e of supply indi('ates that the area ~$4'
 

- ,'i,,,hih,'hi cetr~falsIsopen$1to environmental 2 2


"degradation, due to overexpltoftation ofY its resources.
 



teiPrac tice ole carrying water y 
j 0suP1liestckwi th" drink ing 'requi-rements,

Whle,the her~d is grazing in' the Pasturage areas. Three,'
situations can be ai tedi,,,i 1Pvestock o wned by rich
 

''families 'near E~lKhuwei';. (2) mercbats cgti onNaJa
 
Khartoum soc route;.-and (3) daily cattle 
near 'El Obeid,_
~The tbr'eeimnply that razi4

grng conditions at the vicinity 
~ ofthev~te~4 ourc~donotsupport livestock, an indication 

ofxsfeflironmental decline. 

~5.,8Numerof Charcoal1 Burning ad Wo od
Cutting Permits'
 

~~~~~i 
f'". teen -,4 
-~, iftenyears ago very few people obtained permits tocut 0 d'r burn charcoal. First, wood was available -from 

dead trees around no st settlements, and consumptio al4much lower -than what could be collected annually, This wood
Ssuppl ied' the material for fuel and charcoal. This situat­
ion still prevails in the toarea the north of Khmmwei. This 
is illustrated by the cases of Mazroub and Tinna where no 

1.ipermi ts for wood cutting are applied for. 
Secondly, there was~no flourishing fuel wood 


-~ charcoal trade in the mid-sixties, compared 
and
 

to present time. 
M,,-vany factors are involved in the activation of this trade, 
particularly from El Khuwei-En Nahud area and the region
 

. 4 ~~~around Babanusa. The most important 
 of these is the ­inraeddmn for wood and charcoal in the urban centres 
of the province, particularly the big town of El Oed:With, 
 beidi~ ittimne, production from the local woosi proximity to
these centres has continually diminished and more distant 
so urces have been southt. It would be interesting to study
El Obeid',s-fuel wood and charcoal supply to determine, what

~'propo'rtion comes from distant 'sources. The ofrate environ­
"mental degradation resulting from the depletion of the, 

61 - wood cover in the a6reas of supply depends very much on 4the geographical location and accessibility of suppl y areas 
fto 'centres 4 of demand'.' 

L; 4494 
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Khuwei exhibits this principle since it falls on 

the active, all season En Nahud.El Obeid road, about six 
hours by lorry from the latter. Therefore, fuel-wood and 

charcoal production and trade have assumed important 

positions as sources of cash for many families in the area, 

which is not the case at Mazroub and Tinnao 

As reported by a number of informants, charcoal
 

production for export has been practiced extesively during
 
the last seven years, Apart from the increasing demand for
 

the commodity, some attribute expansion in production to 

continuous agricultural failure. Bad harvests have 

encouraged poor cultivators with no source of earnings other 

than agriculture to turn to c.harcoal burning, 

Permits for charcoal burning are issued by the
 

Administration for Forestry at En Nahud. Usually tho
 

application for tne permit does not specify the purpose 

as cutting wood for charcoal burning, but as requesting 

pennission for cleering land for agricultura purposes, 

and indirectly using the cleared tree cover for tie 

production of charcoal. Very often people exceed 'che area 

allowed. A well known case in The ores is that of a 

merchant who violated the license issued to him to clear a 

limited area, b.y denuding a whole tract of country in 

Umm Layouna Area, producing 2000 sacks cof charcoal,, 

Khuwei consumption of charr;oal is estimated about 

4000 sacks per annum, of which about 2LI00 sacks are used 

by the 20 coffee places, and the balance of 1600 sacks by 

the village population. Wood consumption is difficult to 

estimate. The village obtains its supply from cart owners 
who collect dead wood from distant places and sell it to 
the villagers. 
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5.3.9. Number of Lorry Loads of Charcoal from 

an Area 
Besides the amounts that are consumed locally, there arethose produced for export to El Obdid and the other centresoutside the province. The Forestry Clerk at Khuwei

collected in 1980 a sum of Lso 600 as local taxes onforestry products, including itms such as charcoal, fuel.,
wood, ropes, palm leaves, wooden handicrafts and soOf this amount about Ls. 

on, 
400 are believed to be the royal..

ties from charcoal. Divided by 11 p,t., the tax per sack,this indicates a local production of 4,000 sacks for which 
taxes were paid at Khuwei, This does not include thbt 
amount for which taxes 
were paid at 
En Nahud, and other
places like Babanusa, 
Nor does it account for the 
possibility that some producers avoided paying taxesaltogether on some portion of their output.,
 

In 1980 about 40 lorries (each 
 with a load of 120
sacks) travelled through Khuwei carrying charcoal to ElObeid. This charcoal was produced in the nrea between 
Khuwei 
and En Nahud, 1980 is not a good year to measure
production from the area, since in that year charcoal 
export outside Kordofan Province was banned by locala
order. Under normal conditions, more than 0 lorry loads
of charcoal are annually taken from En Nahud-El Khu.wex area to partially meet the supply requirements of Ml Obeid,
plus other distant centres as far as Khartoum, 

Lorry owners do not produce charcoal them:seives, butnormally obtain the license to export char.-oa] after payinga nominal tax of 1 p.to per sack It is the producer whomust pay the much more substantial 11 poto per ;ack tax,The shipper buys from the producer at any average price
of La. 1.000 per sack, which indicates the profit margin
open to him, when he sells at El Obeid or Khartoum. 
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5. .0.S lecveIUse ol''plsan Core 

The,,o 0opa bjiohas dqevelope"~ %see6ct'ive habi't'E '7:'
 

util ~sn he eget ioniw coer, nan are a 0~r differenl
 

usaes,
purpose. isomeeemped ill~ust rate' ep f'ere nt Ia 


to ,,hicq t n e~ are, put
 

0( G .tr6in oes:
C Pur 

-a. The ' type of Y,o d, Vrenf e rred for' poles, or, huts.> 

n tehweaeaisSubbagh. 4 Cnoeu 

hartmen rninum):,. In Mazr6 b, and,, Tinnas areas ~the 

M ,one _used 'is itir A a 'melllifera). ' 

b' That us'ed as supports f'or c arryi ng the roo~f' 

the hut is Kedad (IDchrostachv'slomerata) 

In the Khwira and I~i 
.~.of~ 

nnderab 

(Cordia- creanata) in 11 a-roub~and Tinna, 

Th.oes sdfor~ supportingkthe fence wal~ i> 

Inea an Merikh (Leptdia q$ 

P ot,,hi ) in IA'zroub 'and Tinna areas,~ 

dTelgt rn-e used ffor .k'eeping, the. staw~ . 

.~y4~&material together are3aashoomi (Grewia spp,,' 

and Guabei sh (cui. ra penewalen~ijs Jn&Khuiei,,, 
whl hse ~d at ?Aazioub are Inderab 'andy: 

~ Shuheit (Monbetum 6uieatum) 9 

I e For, thatching, Mahareib; ' (Cvmbooon<%< h
4 

to Ihael~ r h~e-ao)a un s sd' 

Dfukhun stalks n Mrkh6Mz~ ~d9Inna:~ 

~'f F~inally, for,'fasteniIig together -the,-differeltA~r. 

~~ 9 tructurs9 ni Khuw I, the, ako~ ul '' 

(Ln a humits)"_.and Tebei tees I d 
and99 Tinna areas- they, Usef1 

!~hthe bark ofLaot~, '(Acacia nubhica), Sevil 
~ Me~{khplants, 

(Aai toril an eyun iI 

14' 
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ate eyB -easonabl-e -Lto assume t ha iheindigeni s," 
bu~draen oger able to locate adequate supplies, 

ofpreferred' rei-.o8cons ruction-iatecrials, they~will 
ehi ~~ e'maeil~ toj~Ths anyayhs flent'lf 

pre erred .conG 1truc on componalnts is ban indication ' 
diminished evronmental resources in, both quanti ty sand 

(ii)- 11;dderPur-poses:~ ;; 
'The nomads, 'whe~n moing~in and~out of dry~seson

gr"azing :areas, i 4d -lyaftr.the; rains and durin glate r~~aon, cut~the branches of~trees to suppy re 
foddrlt '.heir herd'Teseifoddei~tbt sp fere .are:

Subbav-h' Hum eid (.S 1e roc a rya biirro4) Daroot'-2W'brownfil) Ha~habIaTr a
(b t es .gyp tnc) 

adtbli'Thi~ aenteei ' d o 'frequently or
SntbOPP,,if r p dethe
cr'e,a utto&o mprehensiy'elj,.afcste1 fe"andtererdcio t iaPrsi bably one of the 

~factorobhindv the f SiIu f fteld I, trees in the area , 

u-. r,"egenor ate.:> I't reduces seedi poagatin since atfelowvie in'g.jme buidsi(b th nomads, to fedtheir
 
.-1anim als.., Whn l :1S-eetd it results In the tree
 
failing, fruits, hi has ben
t6o p od hs-sbeuce the case With 
~ mostebeldth that arc distant from, settleret. 


T~~Uhe
ones, owned,,by.,famhiiies are in a: b'etter sape, ic
~the owner'protect, them from the lopping-activities of' tIe 

~."."'nomads; Ths ilu s,'ae5the effectiveness of indivda 
usehof resources as cc paretocmua, 

rigts,,ine under, ndi vidual-ownership conditions teb~eldi 
.*-

Shas fared better than,,other species. N~Onethel e as, even 
,~under3 individual ownersOhip teeliis, 

' 

not'ireproducing, a 

'fact ,that appears. to:,result 
 from other pressure mec hanism's 
that prevent seedling establishment. 

~ 1>'" 
. (4 
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'TrEgis 

0 r e 
0oow 

The ,wo od jusd 
0f5dpdt 

oaland 
e 

isLai'o 

expo0r te to0t 6,hrAeas0 

Handcraf ts oheHv and spee s1Purpos: 

ajThee El Hai (1yerus mundti glrass',which 4 
00 e: ed by women and: 'sod tL oa mriatsi 
who' expoa~ 'ir ttrtoKhItsoiu, usEe d n 
nakfng ,ba~set,and brooms'. ­

ummamomapal ianoher~grassW 
~that, ibused for 8S rganiya,. These are a type' 

:~ ~f. ia) A 

hePoltio ofdse~l~c haudtiooal. 
-fred speis or the prodcino 

Charcoal is ara (Albizzia: seriooe-Phal n next i±t'>ie LKedad 
~~~1 Iaanites ae Yptia 

~ These nret lie itraditional community preferences. TheJC 

present state of the' plant coer espcill.y uround Khuwei area 
'ascompared' to 1Ma8-Lb and Tinna, suggest" thait these preferencesi:,21. 
are ~n~~~efull, met from ~thle ne arby, suproundings. 

Spce Subag ia Kedjid aredecreasingi in the area, ;. 

I otedof bann them, from .the' vi f'h~ village, ol 
travel fo e or about a .di~tadnc o X,20, Bas___ has 44o.4 

~disappIaed'~omplotely 4!Irrom' the area, anldinstead people# are&,-. 

uoing Gubeish1 Even. 3he Ilater is deceasing in 'frequency vand 
'B obtained are.7 ±Es from .dist ant 

~'~b~ 53 4l Inmreasingdi stance from settlement oneimust 
~ 4>4 ~~travef to obtain4 specific products.-, 

~Nerly all,of ~the preferred species mentioned, in previous 
sectionsone were obtained from 4 closer to.- settlements.' This"is, 4 , 

-, 4- -. 44' 
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still the case in Mlazroub and Tinna areas in comparison
 
to Khuwei. The location of Khuwei on the main road to
 
western Sudan has encouraged depletion of the resources 
in its immediate vicinity. In particular, the traffic
 
travelling eastwards carries wood and wood prcducts from 
the area. Presently the village depends on distant
 
resources because the woody vegetation adjacent to the
 
settlement has been seriously depleted. 
Subbagh and Kedad,
 
important as construction material, are gor-1 examples of
 
this process. Once found close to Khuwei, both now are
 
obtained after travelling 5 hours from IXhuwei by carts.
 
Fuel wood and charcoal used to be available close to the
 
settlement. Now they are 
brought from a distance of about
 
four hours by carts. Again, the same is true for the
 
straw material required for buildings, and the grass
 
fodder for the animals, which were discussed earlier,
 

The need for transporting products from a distance 
has dicouraged the introduction of carts in the area and 
the multiplication of their numbers in a short period of 
time. Up to 1974 there were only about 20 carts in Khuwei.
 
Now there are about 100, all 
of which are owned by natives
 
who are permanently living at Iuwei. 
The main sources of
 
employment for these carts are to carry water from the 
water yard to houses, crops from the fields, fuel wood, 
charcoal, wood for building, straw and grass for thatching, 
and fodder grass for the animals., It is evident that the
 
rise in number of charti in the area is in response to 
meeting the requirements of the Miuwei population, and that 
as this popuJ.aLion grows iLs df .a,]l for ths, ,-luto 
must be met from a continuously increasing distance from
 

the village.
 



'53* 2,, Pr'~sence- or, Absence, of Purchased" bddr:: 
0ottnSeed:, ak e; DqraWStr aw'or Hsy 

Fifteien '- ear.a ago.the-l1 es ock wn ed. byrthle' ilg, 
or thtcomng Wiheh nomads, usedf to ifind "adequate 4' 

I~s This' 
has:chaned" ne then, and googrig ca onl b 

fund '~sn s~x~ hour, ~ 

LIgrazi ng- at one hou ak'ing diataiice .f'rom Khwei 

t aboutt 'trB'vel~from the 
vlge The, samie n~ spesent ar~ound azroub'< 
nd Tn'a u to a' Thser degre,~ 

Usually, as the .dry1 mzth prgesth Ode 

shortage becomes mol'e acutc and the peak of sarcity 
isreachedbetween Mrch and Jue uring these tre 

mIhspedple'.resortV to many ource s 
hay,, drasrw ira, cotton seed, and cotton seed~cakesp. 

~In'theKhuwei area from the be nning of Mrh h 

$ village li aatook'sa,,natural grazzing~ must be suppi rnent ed 
by one or~the' i ?teaoefe -,u n 

coton eedca es are purchased 109o8lly i n.the 'viilage. . 

SHay is rought',by carts and'on donkeys and: 'Sold, to timr~.,~ 
y wesAa oad. of Shelini (Z~rna diphlla) ?etc le s 

upup to Ls. I4.OOO9 whilec a do nkey load of the a ame grass~ ,~;i 
for Ls.,'.2,OOO<I People~prefex' Shelini, but,. Hasksnei t 4Ssells 

Ceno ua app. is4±n wide use as well, ' 

'4In Mazrou'_ and Tinna,, ay, is not readily aalbe 
and familie's normally dep end' on, their. oh ildren, who41 
regularly travel .to the' surroundings of the s'ettlement 

and bring 4graBs On4 don1eyis for teanimal a., Hoevr h . 

pucae~fdr cottcon aced, and4 cotton seed c ak t5 s L1L, 

feed 4is wJidespread in' the two areas. ,The4 practice'began '4.4~ 

abu 10 ye~O~ar s ago,'~ To many, breedersa these.fodders Iarie 
essenial to reduce herd nortality,at a ver'y4criti'oal~ 
grazing period, i,4e,4)ate dry seaasor,' Many of tho Be-4 -

inestigated s ak of4-'selling a numberofailsnuly 

and' odf.- using the returni to~buy fodder~ to Hustain he r o t T 
of'.the -herd~tru u th dr prid 

'444 44,4 4~4 



The nn rI'e ani'~lLlaru Tnna) has -the aiiant
 

'dor e ofei' tom Dmuann etc ar~~ ih 
cotnoscn rsagtrsial The main' selling 

peidi ep~Claew 0tJanay bu ain livestock 
riesaso seln,n Ach. animials -supple byr iT~n, 

thea51 reieep,,baidea. I ited number of oattle;. 
Thub ez,rs old, 'in M3 are of sheep, w,-)l' ohar ch wholly made 


'e, tranns or.ted by truck s' to Omdunian The cash return
 
0froithe ae in March are&mstly used; in p1vrhasing fee d
 

to carry~'the. animals' throuighouit the 'rest~of thedryPro­

6. A' nJTURE STRATMfY ~4 

Int roces of development,' and thednaxiiics of'
 
socio-c'cononmir c hanges' thatacopn it, environment is
 
bon to beafced. All huimani and natural.r esouro eS ar 

Sut ilizedto' effect dev'elopment . In particul'ar, effic~ient 
Utilization ,of natural environmental resources is called 2I 

forbthbecaause"t-hey: are' scaroe6and'beause of thrit 

gneri oosts,
~'mnt an/o unwrna of. tlheimportance of minimizationi 

s--~ 

of, environhiont'al degradation in ,the proc ass could be~ 
'­

of utue ninbheIr , Unplanned~develop-

a,~~expected 'to, result' in6 'dages that are either: unduly high, 
~~ and/or ~irreversible Thus, shifting (traditional),,cultiva-~'' 

~ tion;',unplanned mechanized farming, wood cutting and~.~ 
-~~;burning, fires, rover-grazing, etc. :are proper and leffeotive ­

ingredients of environmental7 degradation, and, in the' 
particular ase of poor Savanna,alo estiiton 

indicat
The"' ~ara .biological, social and economic
 
indictorsidentified above point clearly to, the, occurrence,­

~<;.or many~proceqes',of environmentalL degradation whi'ch.'have­
drastically, changed :the conditions of the ecosystems of --.­

these 9two vast Telts-- 4The changes observed at~eet
 
Sstar~ted at variant dates.- There is much evidence to indicate~~­

that their jeffects have accelerated- with the programme of'4~,N 
94 4 '-4' 4Water supply launched in the lant 30 y~uars,, mor'e specifically; 

in the~ period after tb mid-9GOa. -An attempt to aseml 
V '4j 

X4 4 4'4 4 k< -4 

x 
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'he indicators examined in a time scale, according to he year 

each phenomenon is believed to have started affecting thM
 
ecosystem points to the strong relationship between the
 

expansion in water 	provision and the state of deterioration
 

reached (Tables 9 a'd 10 and Figo4), 

Table 9 
Indicators effect in time presnective 

time scale, traced back to 

:First Time:
 
Indicator 	 :indicator :Time the effect: 

: began :accelerated 
:operating : 	 :
 

loChange from a
 
balancerl to a
 
stressed ecosystem 1950 1967
 

2.Improper planning and 
management of water 
sourc es 1956 1967 

3o1ocation and iLs impact 
oIL the system 1938 1960 

hAn in..resse in population

without i.-t,orrtspoid Lng
 
increase In :IC.'id' 1C6 1970
 

5°Incresse in animal
 
numbers, especially
 
cattle and sheep 1950 1967
 

6.0pennIng of new land 1955 1967
 

7oDecline in yields 1960 1967
 

8oNumber of tanker3
 
carrying water from
 
a borehole to nearby
 
area 1955 1967
 

9oNumber of charcoal 
burning and wood 
cutting permits 1960 1970 

10.Number of lorry
 
loads of charcoal
 
from ar. area 1970 1970
 

Cont..
 



FIG.4. BORE-HOLE DISTRIBUTION IN THE STUDY AREA WITH DATE OF 
ESTABLISHMENT GIVEN 
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Table 9(Conto)
 

: 
 First Time:
 
Indicator :Indicator :Time the effect:


began accelerated
 

l1oSelect.vc use of
 
plant cover 
 19G0 1960
 

12.Increase in dis­
tance from settle.­
ment - one must 
travel to obtain 
specific products 1960 1970 

13.Presence or absence
 
of ptirch ied fodder­
cotton ,eeds cakes,
dura straw, or hey. 1970 1970
 

It is apparant irom the above mentioned dates that 
the period 1960 rand on if the duringtirae which change 
has accelernted, This cointzides thewith time during
which massivre pcqrnn~nes of "nater supply have been executed, 
especially n,; fri-, 1967, Tnsi3 i:; ':Li exhibited by the 
following figurcs giving tht n'uaber of boreholes drilled 
at different periods: 

Table 10 

Tobal -iirmber of boreholes 

P eriod Sudan : Kordofan : The Study* *•__ R Con :Area : 

1950-60 
 5rLL ill 7
 
1961--/o 178-i 
 455 3
 
1971-82 1393 191 
 7 

Total 
 3724 757 17 

Total number of boreholes prior to 1950i 

Yordofan Re,"ion Study'- Aren 
L38 0hj 

http:l1oSelect.vc


It will be inaccurate if all the causes of degr adation
 

are attributed to the launching of water supply programmes 

as the sole factor behind the increasing vulnerability of the 

two ecosystems. There are the evident impact of forces such 

as the continuous expansion of the ecumene, the increase in 

population, in cultivated areas, in the number of animals, and 

in the usage of the renewable resources for different purposes 

which act on the ecosystems. However, the water programmes 

enter into the on-going processes as the activator of the 

forces of degradation. 

This raises the important issue that water programming 

should be approached in future in the context of ecosystems, 

and not a', a service to meet isolated needs eog,, adequate 

and hygieaic supplies for rural communities, expansion of 

the agricultural production base, development of human 

settlements, and the likeo Such targets, for a long time, 

dominated the philosophy and the planning processes that 

guided water programming, Consequently they emerged as the 

terms of re.'erer.ce of those goverrnnent departments(!Oconcer­

ned with planning the utilization o1 e.osyst-ls0 , Though most 

of these units claim that they realize the necessity of
 

achieving balenced utilization of renewLnble resources when 

they implement their projects, in practice the outcome is 

monolithic, adding to the confusion and stresses experienced 

presently by -he ecoqystem, 

Thcrefore a new anproach to water programming is highly 

needed, and now This approach should embody one basic 

(x) 	 Such as: (I) The Soil Conservation Section (1946-56),
 
ii) The Department of Land Ube and Rural Water Supplies
 
1956-66), (iii) The 'Rural Water Development Corporation
 
1966-69) (iv) The Ministry of Co-operation and Rural
 
Develorment (1969-75) (v) The Ministry of Natural 
Resources (1973-74), (vi) The Ruritl Water and Develop­
ment Corporation (restored) (.974-76), (vii) The 
Administrat:on for Land Us--, Soil Conservation and 
Water 	Programing (197 5), (viii) The Natural 
Corporation ftr Watf_' (1981,.82) pous, ot' course, the 
other units which reained for a lonr time af:'iliated 
to this activit: '.ncluding: (ix) Animal Resources, 
(x) Pastures and Range Management, and (xi) Local 
Government Councils. 

http:1981,.82
http:re.'erer.ce
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concept not given priority in the clirrent planning of
 
water sources: 
 the Oontrol of the use of the renewable
 
resources through more comprehensive planning and moni­
toring of the ecosystens at the macro, meso, 
and micro
 
levels. 
 This will require adopting the following strategy
of action, especially by the newly created regional
 
governent a:
 

At the Macro Level 

1. 	 Develop land use plans to direct the usage of the
 
renewable resources at the regional level.
 

2. 	 Integrate the programmes of the units functioning 
at Present in the area of renewable resources 
utilization, in 
accordance with the objectives 
set
 
by the above plan.


3. 	 Draft the essential laws and regulations which 
assure the effective usage of resources.
 
Tr'in senior personn(l
4. 	 in the field of ecosystem
 

handling.,
 
5. 	 *rn ,iwnrenosssrease at all levels (Corm,9l-informal) 

about the importance of maintaining balanced eco­
systems. 

At the Meso Level 

6. 	 Apply zonation to ecological units with the purpose 
of defiinn difrerent types of uses. 

7. 	 Initiate developrnent projects based on the balanced 
utilization of ecosystems. 

8. 	 Build capacities of institutions dealing with 
ecosystems at this 	level. 

At the Micro Level 
9. 	 Develop village land use plan. that aim at organiz­

ing the usage of the land resources around the 
Village-, and enable rehabilitating affected areas. 
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10. 	 Introduce strict tenure rights so as to define 

village land property for different uses, and Rs
 

well meet the grazing requirements of the outsiders. 

11. 	 Specify kind of use for different water points i.e. 
strictly for settled population; for local villagers' 

animals, for nomads, for commercial livestock, etc. 

12. 	 Separate the water supply requirement for humans
 

from that for animals through effective distribution 

systems, 

13. 	 Adopt a system of alternating use of water points 
to enable the closing down of those centres which 

show signs of deterioration of the ecosystem. 

14. 	 Involve the local communities in the planning and 

running of the water points and in the management 

of the ecosystem affected by them. 

15. 	 Re-educate the local leadershi.p and thevillage 

communities in mnnagement aspects. 

16. 	Raise the water frices and use the revenues 

generated in financing ecosystem management projects. 

17. 	 Improve the maintenance and the running )f water 
yards through further disintegration of the regional 

and sub-regional maintenance centres to enable this 

service to function effectively at village level. 

18. 	 Work towards diffusing maintenance technology to be 

assimilated in time as part of the local technical 

know-how. 

19. 	 Up-grade the prevailing traditional economies 

through improved inputs to raise the levels of 

production so as to meet the basic requirements
 

of the population" food, fodder, fire wood, charcoal, 

etc. which consequently lead to improvements in the 

standard of living of the local population, 

The scheme outlined above may not be easily implement­

ed as it is conceived. Many obstacles can be immediately 

spotted. To mention a few examples, thet'e is the complete 



or partial laek -ofunderstanding of policy-makers as 
well
 
as many of the technical people of how ecosystems function.
 
To re-educate both is a matter which is 
resource and 
time
 
consuming. 
The problem is further aggravated by the 
ever
 
present competition over the limited available resources,
 
between urgent needs and.those that can bo deferred for
 
sometime. Unfortunately, ecosystem planning falls under
 
the category of 
the latter. Definitely, there is also the
 
impact of the local 
politics which can scale priorities
 
in such ways as to match immediate gains which may again
 
work against integrated land 
resource planning at all
 
identified three levels. 
The nomadic tribes shall be
 
among the first population grnups 
to be affected by the
 
Implementation of any control measure, and in response ar,­
expected to react strongly against any kind of land u., ;
planning. Over and above, there is the important quention
of the availability of the means to implement such a straL 
epy, being finance, teceh'wcal know-.how, personnel or' 
equipment, 

Despite all above repercussitns, a ;tart Ghould b 
made, since The only foreseen alternative is more devast, i. Im. 
of the eoosystem, 
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MESSERIYA HUMR STUDY SITE 

Introduction: 

The Messeriya Humr Study Site has been selected for 
environmental monitoring because of environmental changes
 
that are taking place there. Increases in hwnian and 
animal population within the site put pressures on natural 
resources, leading to envirormental nhange 'overnrment 
provision of limited medical and veterinary 'evvi es in
 
the area has contributed to local Increases in hiunan and 
animal populations, These increases wee a:companied by 
a concomitant increts,. jn human and animal water 
supply
 
sources. 
 Ignored in the construct.on of additional water 
supply sources was the necessity of balancing neds with 
environmental carrying capaeities. These interventions 
produced new water 
supply distributional oatterns vhich are
 
mainfested, in particunila, by hih 
 a and anim1al.
 
"population Jensities aroand wary of thec nevly 
 . eated
 
viater sourfces. Of course, in 
the a}ien.; . oF r,..LW
 
planning and policy 
measures to ensure protect.on and
 
rational 
 resources,use of overgrazing and defo''estation
 
are expected to occur, especially around large centres
 
such as Muglad, Babanusa and SttbOiin. Succh de radatAion 
can so 
endanger future prospects that the Mer7seriya Humr
 
homelands will be incapable 
or" sustain n'x and supporting
 
human life.
 

The recent expansion of agriculture withn the study
 
site is no less 
serious in its environmental illpact then
 
the above mentioned factors. Messeriya Pastoral 
 nomads
 
are progressively !e!vning t! 
 e in :-t' iCUttLLal
 
production, This process, in addition to th 
 improved
 
water supply sit iation, has spivnied spontrneous settle.­
ments of the nomads in new villages. Settlement has
 
necessitated clearance of extens2ive trrits oc land for
 
farming purposes largeand scale cutting of trees to 
obtain wood for home construction and fuel needs,,
 

In addition to the above factora, livelihood 
.patterns .within the sitestudy have b-'m:i influenced by the 

http:protect.on
http:construct.on
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recent discovery of petroleum near the study site in 

another Messeriya inhabited area, This discovery has
 

introduced a new factor into the process of environmental 

change in the study site, As a result of the discovery
 

more people are moving into the area, particularly to the 

towns, adding to local demand for building material -rd 
fuel. Also of significance is the fact that prospecting 

companies are initiating environmental chanres as a 

consequence of a road opening programine, clearance of 

drilling sites, and extensive (but accidental) fires set 

while conducting their prospec ting operatio is, 

Although the Messeriya Hurnr area is io. ated in the 

Savanna belt where rainfall raree, fium :,00 mm to 800 mm 

per year, the aforementioned Cactors have led to many 

changes in the fauna and flora of' the area, Of more import.­

ance the same factors have accelerated resource degradation 
and desertification in some parts of' the regi-., Because 

processes occurring at the Messerlya Humr site are 

representative of those occurring in the region, it has 

been selected as a site tor %.onitoring environmental 

change, Monitoring data wil prov:de a base upon which 

to analyze environmental trends. 

Location of the Study Site: 

Geographically the Hunur site as located in the 

Savanna belt of the Sudan bounded by Latitudes 9o0 30'N 

and 120N and Longitudes 270, 30E. and 290 E (rg,-5) 

Admiinistratively the llumr country is loca ted just 

west of Lagawa Rural Council in the Western District of 

Southern Kordofan Province, The liumrs' rural council has 

its headquarters at Mugl<d but is supervised from Regl el-, 

Fula, the capital of the Western District. 

Historically Humr grazing rag-hts extend beyond 

their own administrative boundaries into Bahr el Ghazal 

Province to the south. Southern Darfur to the west, and 

to Lake Abyad east of Lake Keilak in the east. The latter 

sites extend deep into the dmarig (summer prrting) sites 
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heUsseriya su~e ofareen 
o3Ver g1az~ and water wL ;ePgo s uh,-­

ast'heDi'nkSgok6 the 'Ri~ea ad'teZfg the, Humi l ~ 

rualboaoi. ,Iztact tAheir Dar 0r home and has 
Ong :U are, as ~a result of 

uoo warfar iii'sthi' at No k0
nei he Di nWk 

2 Thn r ea ijs's 'a at plain, wi thinor geomorpho ­
-1 jogC- varl a ions produoingjt6fu roadt zones. These
 
a ,e, heidten Qz'around -Babanu a, 'the :alternatig 

oz o central Q mil WsloMugad;t he 

gI d'te~a I vi al4 deposits of the, Bahr elAr ab
ithese asreas variatibns tin vegetative cover,

~-soil s and draiag _arLntcaland, to a gi eat extent 
inlee h nomadic mlgratio i system and land use 'A 

'4 

a-at t er n s.. . . . .. 

The area has~few nat~alura i ngp erenni al 
~water4 sources, Most significant, are: 1Y Bahr el Arab, 

. ' 

Th'aChanels (eadein and ox-bow lakes­
cocnncted to Bai1 el 'b .'-during the rainy season), and 

*~~ Liake Keilak, Saolwter sources are flwnerous3 and
 
" incue-, 1.)Riahadas 'and. Biit's (,both 
 are ea ydeprssions 

* ~kJ}where~ rain water collects and' standsuntil .shortly after 
S the ran eao);and 2), seasonal wadis such as'
 

Shallengo,~ el, Ghallas 
 anld el Iiagiz,' ,Seasonal wadis contain,
 
j~aflood4 
 water aft er rains, -.but duringnniuah'or the'ye'ar,,when . <,, 

thycar o4 surfacoe. water: :, r'i16e dbtrnenwater,4
s77up'ply sources in their beds'and &Ion 'their banks.,
 
Indi cat1or's ofDesertification;which were'Slctd
 

4A tentativ6 list of' indicators used fo Hunr area
 
incluidesK 


4'4''4 

)''~."C~hange' in the distribution *and f'r'equency of 
-DlbrI melnoyl..' 

L 

sus LeOc rD1", a.i"#-'~a&'a' ~'meono~rln,~Anogei 
~an(IT~rmiaia Lf~~ f o. ra '""4 
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b) Distribution and frequency of fires.
 

c) Canges in rangeland plant communities. 

2. PhygicplIndicator s: 

a) Changes in the size and distribution of
 

seasonal surface water,,
 

b) Rilling on gardud and clay soils.
 

3. _Scial indicators: 

a) In'trease in the number and sizes of rural
 

and urban settlements,
 

b) Changes in herd sizes and herd composition.
 

c) Changes in grazing habits and traditional
 

migration routes.
 

d) Changes in crops and areas cultivated,
 

e) Industrial development (for example in the
 

forms of oil factories, milk factories and 
traditional mnufacturing processes), 

General Physical Background to the Humr Area: 

In this section a brief account will be given of 
the geology, climate, soils and the vegetation of the 

study site.. 

Geolog: 

The following formations are dominant in the 

Messeriya area (Fig,,6),
 

a) Basement comple: These are pre-cambrian forms-­

tions composed predominantly of granites,
 

gneisses, mica, schists, graphite schists,
 

quartzites and crystalline limestone,. The 

Basement Complex rocks hold little ground water 

and are dominant in the enstern parts of the Humnr 

homel and. 

b) Nubian sandstones: These are Mesozoic formations 

described by Rodis, Hassan and Wahadan (1964) 

and consist of sandstone, conglomerate and mud­

stone, compacted into hard ferruginous and 

siliceous layers, Karkanis (1965) divided the 



FIG.(6) HUMUR AREA-GEOLOGY 
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fomtio ~ bsa.mt~e-andp er-ser-ei 
Thebaalseresa adeupatcoallse ani 'very, 

Siliif~d sandstone and~ 
oogomer ae-bedb, ic'emid ed t ehrw' -iica.~ 

Tus' the,formation,-ha' been~ rendered,-very hard 1 O
nd' re 61 tant' o we ather~ing, 'The middlese-' 

recompoSed of poorly (3eented, fri abla mud.'~~atone and, iaanda'to' bedsthat weather into 
ur1lating surfae irdoe? 

~The upperj series are cotnpos ed ' fpoorly1 so rted <
wekli 
 which 

A; 

Sfound to the~ west and north 'of Bab nuaton
Th~ey~are,by far the bt aquifers-and on vae 

S~the~water -tablei in t hen ies at 3500 arid fet,
e
y rWates usually ifound). i n 'pebbl&econglomerastes

:and; qurz s- 6dstones. 'Rarely is it found in.
 

~_mudstones",' 

c)URuabaFormation': 

yThese are4 plio -pleiStocene, formations moat dominant 
Sin the weVIste'rn adsuhrparts of. th~e HurDar, 

SThey Cons -,,of' unconsolidated sands, sometim~es, 
, . 

~gravelly and7 clayey sends, and clays.-<~>~are poorly sorted'.,and arDoeta The, sediments8
o,00fe hc 

fin ~places. Uind erground water yi'elds aevrale' >77 
rianging, froam moderate-t 0 1lw 

d)_,P 'i t censnd Reent 4nconsolidated Deosit8':
4 These~are mainly superfidia±epo' its uonsisiang ~4 ~~4~ 
~of-graveiB, sands, sandy,-clays, silt~s and clayo.~SThey occur in aa Yari ety of envir nentsiini the 4 

Mesriaarea, sauch asinW d ep si~t a, Q2o andBsand sheets, river terrae ad alluviu ndvale 
fills. Water~ pot ential,vari~es in'thes ifferent 
 4

staa, ,withtsands being the least pro6ductive. 



cadn t r'ii'5~ 98)di vi si'on of" the cl~imate
 
-;of- ,the ,'Su'dan, Soit'h KIrdofan Pray nc',' 'flls in the
 
- g eat'ern -Savanna ,reg'ion, and en'joys a h6 t semi-ari
 

cotinetl iTate- RainfallI is cl early seasonal, and is7'' 
' related lto- the nter-topia cnvergence "zone, Average 

aal~ranalaisbetwen 500Tmm. in -the north and 
-800' mms., 'in, the south. , It: issjirly realiable' with-a
 

variabiliity of10 to 15%decrasing Ci'om north lto south
 
,(HTS, 1981) . Thcrainy , eason extends fom Junea to October 

reachig itspakin, August iiowevl the length of the 
rainy sesnad 'the char ateri sticIs both of the dry and 
rainy ,seaons are the products of the maao r annual 
o ot pressure and air currents whithin the7-scilations 

ropicl ,zone. 1i
 

~--~4 The notheril bounnrdary of the Iiuir country coincides.
 
4with the 500 rhm6. i sohyet -and the- southern bou.ndary withA
 
<the 800 mmn. Asohyat l(Fig-7). The mnes1tart othe
 

~ -rainy: season isa the 25th of 14ay~in the 'south and the i14th 
of June'in the-north. 4The me~an end of the rainy season is, ~' 
the 1 atoff October 'in the north anid- the 21st of -ctober;

~A<i~the-,aouh. Sic th gowing, season averages- 120-16 -l­

int. th. Sinateg 

days, the study'site lie3 within th~eboundaries of. the 
""--ara osierdsafea for rainfted agricultural. prodotion. 

~~ Teinperatures-are high with a, daily maximumn off 35" C- -- ~ 
in summer and' 2600 in winter. Potential evaporation thus, 

~reaches its peak. in summer where monthly values of -around­
220 ,mm4can be.'expecte d. This is a diretrsl ~ 

maiu nslto and low relative humidity.' - otenti al, -­

e e to'o a'ou 10 ruvporationmonth in. the-----­declinesa ou 10iiper 
rainy- season duel to loWer lperatures and high'relative 
humiity. ?It rises again in tepsranhtseas-on , -­

,z' beoeitbgn to fall in the wrinter se 9aon (HTSt 1981).' 

S ~- Soi'lsV 

A' ~ ~ fteMe~ lag.priar~ - raJS, co vered byiA$ ;4j , 

lfree~.draining, sols heprn mate'r~i nnd modeoff 

d 



FIG. 7. STANDARD 40 YEARS AVERAGE RAIJNFALL 
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The ;majo ityoff cultivdtion' 'in~ 
 in i' o'n' 
adysols whi'ch cannot _spprsueccessful 1y' oeta por :to five'moehan. , 
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El Ghala e'it h,4l-aCea They'ry(i n,,c 1 

fro dark red'&to yelws-e.Texture3 an o nand medium sand~ at th,-a~ ae, to sari y:loam an sn~< 

Kel kinth 1afd'y~t~mhas, aFl'ita high Very fine, ~ sand 1content, -The ,eryfine copstion off ethese, soil sB, 
ma be fact that they,.overlay Nubisn. 

L~sanstore~cbpri6d of sands of finettxtur nh4 Shallowsils ferrgn e saiudstone frsgmients occur. 

Ths si loccur: along th esternmagn f 
Mesry i~r n are a continuation of,, the o o1 .Sof the Easter itlc.1 They are highly permeabj e1~,~~1 av lw frtilt. Overgraezing i ra 

and­
haeAo "41 1 t 0 n'aes1 h'te of -soil 'hasiresulted i 

aig 

tensive sand dune'rimobili y.,~ 

AThese aeolian soils9r -found,: i' 8luv 
transto oef the Qoland :systen. They, ar'e also 
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Ij ug1ad. Atnur~soils1 occur in, 2 areas Of level to gently ' undujqinj,,ssha llov sand et,'-or in, iaol~tedddne formation S. 
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d) Qoz Alluvial Soils: 

These soils, which contain a higher percentage of silt
 

than the aforementioned soils, lie wiltin the topographic 

feature called the Ghlla sandy fan,
 

e) Gardud Soils:
 

These medium and heavy textured alluvial soils occur 

on the interfluvial areas between Ragabas, Gardud soils do 

not have an aeolian mantle; at the surface they range in 

texture from loam to clay loam. 

f) Fula Complex: 

The fula complex soils are found on the dissected 

sandy pediplain of the Ghalla land jysteia This pediplnin 

has been disse t-d by numerous streams which drain into 

the Wadi El Ghaila. Erosion on the interpluves between thA 

streams is severe. Fula complex sells are red, reddish 

brown, and yellowish red sands derived from eroded Nubian 

aeolian, Nubian residtual and Qoz soils,, They have been 

deposited by aeolian action in a thin mantle over Basement 

Complex strata and Nubian bed rock. 

g) Sandy Alluvial:
 

Clay soils with high sand content occur within the
 

valleys and flood plains of the three large vwcadis which
 

drain out tb'-ough the Felaita sandstone ridge. (These wadis 

are called Shallengo, El Ghalla and Al Hagiz.) 

h) The Ragaba Catenas:
 

Soils within this classification range from sandy cloy
 

to heavy cracking clay varieties, Generally these soils 

are poorly drained, Frequently deposits of iron and 

manganese oxides are found in them. 

The soils of the Messeriyv. Humur country were surveyed 

i.As part of the Savanna Project by Hunting Technical Service 

(1981). According to the survey, soils of the Humr area 

has been provisionally classified into eleven landforms as
 

follows:
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Landform Soil 	 type Description 

1. Flat to gently 	 Deep aeolian nd 
undulating aeolian and reworked alluvia!
locally reworked alluv- WPI sandy soilsl
ial sand sheet. 

2. 	 Sandy-plain.-flat to 	 Deep coarse­gently undulating 	 WP2 textur ed
interluves, residual. soilno 

Sandy plain (dissected) Medium--textured
gently undulating mid.- Wp3 resj.dun] soflS,
slope, 

4. 	 Sandy plain (dissected) Plne-.texturedflat 	to gently undulating 
 Vp4 residual soils. 
lower slopes"
 

5. 	 Alluvial complex (Baggara Atmtu, s,,nKvy so Is,repeating pattern) sandy WP9ridges,
 

6. 	 Allavial complex (Baggara Nagga non­repeating pattern) 
 sheet WP6 cracking medium
wash 	plain, 
 and fine. 

textued alluvial 
soils. 

7. 	 Alluvial complex (Baggara
repeating pattern), Wp. 7 

8. 	 Aeolian sand sheet and 	 Shaqq medium
sandy plain depression 	

to 
Wp8 coarse textured areas. soil s 

9. 	 Flat to gently Baroya- Sandy
undulating sand 
 VP9 mnaters oasheet reworked by o - er 1'/ ralluvial processes 
 medinm text.ired
shallow depression,, 	 su 1).7 .... 

10. 	 Flood plain complex WPlo Stratified 
recent alluvial 
sjils; o 
vnriable texture, 

11. 	 Jebels and rock out-
 Lit o.oi1c ondcrops. yPII okeletaln o.sI 
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WP soils are deep coarse textured soils developed 

on aeolian sand. In some areas the sand has been reworked 

by alluvial processes. Texture is normally sand or loomy 

sand to more than two metres. Average sand content 

determined in South Darfur from the same soil type WP was 

I 

I 


88% (68 coarse sand and 20% fine sand). Clay content
 

varies from five to twenty per cent increasing slightly
 

with depth. A weak coarse subangular structure is 

observed below one metre but the upper horizons are
 

unconsolidated and structureless. Colour ),s variable, 

commonly yellowish biown in top soil becoming yellowish 

red in the subsoil. 

WP2 soils are deep sandy soils in which the dominant 

process of formation is in situ weathering of Nubian 

Sandstone or Basement Complex rocks, The profile comprised 

a variable thickness usually 50 to 75 cm of dark red or 

redish brown sand or, loamy sand which overlies yellowish 

red sandy loam or light sandy clay loam,, The toD 20 cm 

often shows evidence of reworking bv wind., WP2 -ooj. are 

not well documented in the available literature, the only 

authoritative source is HTS, 1964. WP2 soils a'e sinila 

to WP1 in che low fertility status; they are nlso freely 

drained and susceptible to water and wind erosion. The 

surface has a tendency to crust formation ani sealing 

particularly when cleared of vegetcation. 

The WP 2 soils have rore fine ,at,,iaT tim-i ViP and 

therefore can hold more available moisture, The olour 

of WP2 soil is redder than M11 soil. 

The top soils of WP3 (10m.25 cn,,) are of reddish brown 

loamy sand overlying brovn sandy loam passing into sandy 

clay loa between 75 and 100 cm,, The sandy top soil is 

moderately alkaline and exchangeable sodizr. percent.age are 

moderately high (about 10), Top soil fertiJty is very 

low but the medium textured horizons have higher cation 

exchange capacities, 
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The WP3 soils also contain medium textured soils 
formed from the in situ weathering of sandstones and
 
conglomerates of the Nubian series. 
 A thin topsoil of
 
loamy sand is underlain by sandy loam or sandy clay loam,
 
but these soils are less shallow. Coarse angular Nubian
 
sandstone gravel is encountered at variable depths,
 
usually about one metre. 
In this soil pH value decreases
 
from around neutral in the sandv topsoil to moderately or
 
strongly acid in the subsoil. The top soilis often lost
 
by erosion.
 

The 1"P soils developed on Basement Complex rocks
4 


and comprises 60 cm of dark greyish brown sandv clay
 
overlying greyish brown structureless alkaline gravelly 
clay to at least 105 metres. Th; susoil gravel is 
largely carbonate concretions, and this, rather than an 
(,cessive amount of exchangeable sodium, appears to 
account for the high subsoil pH Cation exchange capac ity 
is higher than in WIP3 soils but phosphoru:'-, nitrogen and 

organic carbon are very low., 

The VIP5 soils are one of the three tpes.oi1Ilch 
occur regularly together as the so-ctuiled Baaggara repeat 
ing pattern, The atmur soil is : mndy soil that frequently 
occurs in the forms of eLongated sinuous ridges. Wind 
action has red-! stributed some of the sandy material into 
dune-like formations, The thicknens of' the tinur eind3 
can vary from a thin mantle less th,r >;.,: deep t- well 
developed dune-like formations more thrn two nlotrezi deep. 
In places, sand has been blown or washerl ,ver the uniIer 
sheet --wash plain giving it s thin san,v .; intle v tof'i 
twenty cm The deposits of' the B nthick. alluvial 'rn 

repeating pattern have been laid dowm on uop of the 
aeolian sandsheet. In the Abu BR'Iteikh p1ain th 1.Luvialr 
fan is discontinuous and the sardsheet nrotrude - it) 1,h, 
form of fairly wide sandy ridge ('A1i soils),. Alioo i.'.,ther 
places subsequent wind action has transported substvn,i,,l 
quantities of sand from the surrounding frcnd shev, t- v.'hieh 
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has been deposited on top of the entire Baggara repeating
 

pattern which is quite noticeable in Abu Bateikho
 

The WP5 soils ire similar to WP, sandy soils except
 

that they are underlain at variable depths by fine textured 

elluvium. In plaz..- the sand is more than two metres deep 
but normally the underlying alluvium is enc.,ountered within 
the top metre. The WP5 soils have higher percentage of 
sand than WP soils. Average figures in the eastern part 
of Darfur Province are 93% in WP5 soils and 85% in WP1 

soils 

The WP5 soils vary from middle to moderately acid 
(pH 6°6 to 5-7), They are very infertilt, the cation 

exchange the level of organic carbon, the available 
amounts of phosphorus, copper, zinc and manganese are all 
low. 

The WP6 Naga'a soils are a fairly complex group of 
non-cracking stratified and non, stratified medium and 
fine-textured alluvial soils with occasionally a thin 
mantle of sandy material, They form the almost, flat sheet 
wash plains of the Baggara repeating pattern,. 

In unstratified NP., soil.s clay content almost 

increases vdth depth° A t.ypical p'ofile corprises an 
upper horizon of sandy loam or sandy clay loam wth a 

conspicuous coarse columnar structure and a very hard 
non-cracking surface crust overlying N'eakly structured 
to massive, compact heavy sand v clay loamn cr clay loam 
and normally passing in the deep subsoil into clay or 

occasionally sandy clay. Colours are variable but commonly 
dark grey, dark greyish brown or olive brown,, There are 

slight variations associated with position on the sheet 
wash plain. Textures are generally somewhat aighrer on 
the highest part of the plain alongside the atmur sandy 
ridge. It is these soils which most frequentl.y have a 
thin surface mantle of sandy material, most It wind blown 
or ashed from the atmur immediately above0 Textures are 
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from the surrounding sandy soils. As a result WP8 Shaqq
 
soils have higher clay contents and superior physical and 
chemical properties. 

Clay content in this soil is higher than the
 

neighbouring soils of WP1 and WP2 and may reach an increase 
of 5% especially in the deeper subsoils. The texture is 
mainly heavy loamy sand and light sandy loam, 

WP8 Shaqq soils are generallv redder in colour and 
contain more evidence of faunal activity (insects and
 

animal burrows) than surrounding WP1 and WP2 soils, The 
greater clay content gives the Shaqq soils significant
 
advantages in terms of fertility and available moisture 
capacity, "lants in such soils rarely suffer from moisture 
stress during, occasional dry periods in autumn, and the soils 
remain moist for longer periods after rains, 

WP9 baroya soils are polycyclic. A typical profile 

comprises 20 to 60 cm. of' unconsolidated aeolian sand 

overlying medium textured alluvial material. Occasionally 
the alluvium reaches the surface. The upper horizon is 
usually dark greyish brown fine sand or loam.y fine sand 

with a single grain or very weak subangular blocky struc­

ture. The subsoil is massive compact greyish brovn sandy 

clay loam. The boundary between the upper aeolian sands 

and the massive sandy clay loam is abrupt and the
 
presence of'mottling immediately below the boundary
 

suggests thai the massive subsoil is impeding profile
 
drainage.
 

Moisture availability in WP9 soils is much higher 

than in neighbouring WP1 seolian/alluvLal sandy soils. 

Although the sandy topsoil is excessively drained, the 

finer textured subsoil is much less permeable and water 
is held back within reach of plant roots for a longer 

periods. However the sandy clay loam subsoil is very 
compact and this may impede root development particularly 
where it occurs at shallow depth. 
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Fertility is generally low. Cation exchange capacity 
is very low in the sandy topsoil. Calcium is the dominant 
exchangeable base but a few profiles have moderately high
 
exchangeable sodium percentages in the deep 
 subsoil. The 

H values is high at depth. Organic carbon, phosphorous and 
nitrogen are low in all WP9 soils. 

WP~o soils which are recent alluvial sol].s occupy
 
relatively small 
 areas in the Western plains, line
 
textured recent alluvial 
 soils are in the Abu Ganuk
 
dissected plain and 
 the Wad Shalengo Valley. Outside these 
two regions, the only substantial tracts of recent alluvial 
soils are on the flood plain of the Wad el Ghalla and the
 
lower valleys of its tributaries
 

Fine and medium textured stratified alluvial soils appear 
to occupy most of the flood plains of' Wadi el Ghalla, 

Stratified coarse textured horizons were encountered
 
with increasing frequency below 100 cm,, in 
 the profile.
 
The occurence of sandy rnateraal in the slhsil 
 is probably
 
a fairly consistent feature throuPhout the region, 
 The
 
flood plain contains 
a number of large back-Mwamn
 
depressional 
 areas occupied by buta. c(acknrinr clay, soils
 
of type WP7 especially between XE1 lei and 
 Abu Zabad, 

In Wadi el Ghalla flood plain aluvial ioils with
 
coarse textured 
 surface horizons are. rplalvely scarce 
although conspicuous narrow levee like fett, rei are
 
identifiable on aerial 
photogriphs and wind -blown sand has 
been deposited over the alluriuml in placeb particularly 

in lower parts of the flood plain, 

Coarse textures are mor3 common in the valleys of 
tributaries particularly those on the northern side of 
the Wadi, draining from the eroded Abu Zabad and Ka Fula 
dissected plains. Over the years very large amounts of 
material, mostly sandy, have been washed into the val].eys 
from surrounding interfluves and valley sides. 
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Anogeissus schimper and Combretum hartmannianum, 

Zone III, found on the stoney pediments at the 

foot of the jebels, supports a great variety of 

tree species. However, rain splash, sheet wash 

and subsequent surface scaling have given to 

patchy vegetation distribution, Where soil 

drainage is rapid., the following species occur: 

Albizzia sericocphala, Terminalia brownli, 

Bauhimia reliculla, Lannea humilIs, Borassus 

aethionium and Acacia senegal 

3.3. The third major division of low rainfall 
woodland savannah on clay is sub divided into two minor 

divi sions; 

a) 	 In this sub .division, Acacia seyal - Balanites 
savannah alternates with grassland and both 

overlie dark cracking clay soils Vegetation 
is dominated by Acaca seya' and Bnlanites 
_a 	 _t~aav~t scattered AnoLeissu; fhimreri, 

Combretin hrar tinnnnanum and Acaci a rre'rardii 

also ocClrrinpf 

b) 	 In the sec.ond sb 3:1viL ion Ac: i " mellifera is 

the dominant species. This subdivision 

demarcates a tranaitional. elion between a zone 

of dark crackng clay soils (wnere A-;;tca seval 

predominates) and sandy areas, Most common 

species fo,.nd -,n th- reion are Acricia mellifera, 

and AcciLa nubic a. Scnttered pockets of Acacia 
se al and Balanites aeyLwtinca are nlso found° 

3.4o The flood reion is used na- ', fourth minIlor 

vegetation dlivLsion, Main trees found within this dlvision 

are, Anoei,-,us sch.,mL, Mitr gyne inermis, Acacia 

siberiann, fXphasena thebica Dominrint grnsses found here 

are Hyparrhenia rufa. Setaila lncrnasata, Fhinochloa 

stagrino, DrZia !_njstamenata and Penicun sp.ja 



vegeta ion Tan sct' S tud Je : 

fir 
Studie ,beeen,done i' -th' Southern eIso ike


61 Prdo nonii grasse s and- hen 


A s sh6 wni nT"able 1, the'-p~ egetatio n tranaect 

~ ~ aevparrhfouad s theaePenniII~, A" 

UP:t t tie ot the studyA animal grnzing, around 
LKe ilak wvi r~ 1ightiand- the soil waus Well covered 
thvgtton oeeftur't her ffrom the lake extensiveiareas9had bendvsae by fires. Al tho Lh 'Abdel' hag'id
 

stated i i075that fire'aestr" 
 :'60of,: ange foa in 
he'u ,i n' this3Ba'a thfe 0 s~ould: be more than 60%A 

Termites are also observed across much off the arpa,~~
 
T'hey- are especi ally. commo n, in: gras6slandsa, but are very 
 *. 

rarein fforested~areas .­

-~' Within the Lake Keilak area, young seedlings off
 
Tinalia b ..
w... have .,also, been observed grok ngin'
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'On dark~ cracking clays east off Lake KeiJlak, the main
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-* 

Very, rich' and fforage production is
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Samples 
 were~ taken from both- hill catena and ffromdark&
 

~cracking-clay soils. 
 Soils -sampled hlowed l11t~tl e i ncidencea 
0 f, er ndforagesin production upon them 'was z'easonably
 

high Howeer, fres were common in the' area. As a~ ­

consequenc e ext en siv~e tr'acts Zof~ land, had been: compl et ely-


A~~-'JAA, 
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burned, especially tracts where dense stands of grass grew 

upon clay soils. 

As shown in Table 12 Part IV, forage production is 

remarkably low in the southern part of El b\ila area, 

Vegetation is sparse upon the seriously eroded sandy soils 

which exist in the area. Vegetation is sparsest where 

hard pan has formed as a result of' heavy erosion. 

Heavy grazing is observed at a radius of three kilo-. 

meters from the town, The only area having a rich ground 

cover, and hence adequate forage production, is the near 

Wadi El Ghalla east of the town, 

The area extending between .he town:s oi' Baggara, 

Muglad and Babanusa has poor forage uroducLion because 

the soil there Is mnInly covered by Zornia diphylla, a 

short,-tender, prolific, but low yielding herb, Forage 

production is nil where an eroded sandy pedlizlain (which 

cannot suppc - vegetation) covers a considerable rortion 

of the land surfaceL. (See Table 12 Part V), This r-ea is 

a wet season grazing rang-e for nomads DBUT the Ranfe 

Management Officer ar. Babanusa st-ited in lh)83i theft because 

of poor grazing material, the period spent in the area by 

nomads during the rainy season is b,-ecoming shorter (only 

two months). Overgraz.ing is aiffec.ting areas Immediately 

around Muglad; Babanusa, and Bag!ara, It has helped 

generate an der{raded cover, .T1)ro ai.extremely soil nately 

2.5 km. in rad-.us, around each of these settlec.ent..: In 

addition, termites are another agent of destruction, They 

destroy not only forage, but also trees such as Dalbergia 

m el ano xylo n. 

In 1969 in order to improve the grazinc situatLon, 

forty four settlement ranches f'or nomads 'NrC planned in 

the Babanusa area. Nomads rejected the schnes because 

livestock movements and number and the Lotol amount of 

land available for gra o limited the scheme,vnwre on 



onsquently le ep 
~schenmes which were downgraded to pilo jfar tts 

ibh honiTable, 12," Part VIv is 'one Settlementalwo snc!h~eme noe,!.xoe tegtIi , 

2;__________efforts be~~'~Wchmewer&successful. Atcan considered 

forage production- is~good, :sibha are typialshe lotoils sad uppo rtinga
~Trminolia -~Aoe S cler________ (mix'ed dec'.diuous 

cn
c hargwoodl and savannah.f' the scheme claim that they!...,.f.....: notWhile the solC'v~ dols reasonablyhave enough 
~consideration government 9, eupclaiiyIfwtaeioefforts on thesce.-Ofer 

fireq, on schemeequipment:frequent the often lead to elimination 
of perenni al veget atio'n . In .fact, about 80% of the ranege
is compo'sed °ftannual grasses 

and~mnoe to establish firelines.the As a result, 

and herbs. The dominant 
annua grasses and herbs in the Sibeha schemie are genchrus 
app.- ERAgrostLis srp., Zoria di~hyl'a and Mitracarpua 12. 
Some perennial grasces are found, with Andropo on gayanu " 
being the most frequently seen. 

The present p f settlement of nomads in Sibeha
is to introduce fmilies into an area of 10 square kilo­
meters. Each family is to be given 30 feddpns for .1A 
cultivation and allowed to raise 50 animal units inside 
the scheme. After four years cultivation plots will be 
shifted. Subsequently the former cultivation plots will 
be' sownm i(Aala: 


r ee products wil 


to Heshab trees snegal). Sale of these 
augment farmer incomes, 

ILIA- will e 
 . 

4Th~ J* 
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Summar:r for Vegetation Changes and Indicators
 
gf Degradaton:
 

I. 	 Although land around Lake Keilak 
is not intensively 
used, additional land is being cleared for cultiva­
tion, since villages around Lake Keilak are growing
 
rapidly. 
Bushes of Gulera sene'mi oa a are speading 
around villages in radii ranging "rorr one..half 1;o one 
kilometer. 
Severely overgrazed land extends in a 
radius of up to two kilometers from the same villages., 

2. 	 Around old settlement centers such as Pula, Babanusa 
and Muglad, severe land use pressure occurs as a
 
result of high animal densities and continuous 
cultivation. Heavy grazing radii range from two to 
four kilometers around these settlementso In addition, 
large scale destruction of trees has occurred because 
of a 50% increase .in the amount of land cultivated 
(especially around Babanusa). Consequently, un­
palatable plant species, such as Cassia tora, Sida 
carcofolia, and Ac anthosermum hes].nLum, dominate 
the 	immediate vicinities of the above mentioned 
settlement areas, 

3. 	 Because of heavy gra,.ing, palatable perennial 
species of grasses and herbs, such ai Stvlosanthes 
fruticasa and Andropoon gaianus, hoE-disapeared 
from the surroundings of main settlements 

4. 	Fifty per cent of the sandy pediplain in the 
triangular area bounded by Muglad, Babanusa, and 
Abu Zabad does not support grass or herb growth.
This absence of vegetation could be mainly ascribed 
to heavy grazing in the wet season and to the impact 
on the soil of active wind and 	 water erosion, 

5. 	 Destruction of vegetation bY fire is another major 
agent of degradation withln the study area, 
especially in heavy grass areas such as near Lake 
Keilak, and between Muglad and Bahr el Arab. For 
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example fire destroys more than sixty per cent of' 

the annual production of forage in Messeriya District.. 

6. 	 Te-rmites are also active agents in forage deteriora-o 

ticno They are concentrated in the northern part of 

the studv area, around Babanusa and Fula, Their 

destructive activities are not limited only to 

grasses, but extend to trees in th- poorer areas of 

Muglad and Babanusa regrions. 

7. 	 In the Sibeha Settlement Sch -ne settlers grow 

Acacia senerral upon fallowed lands, Th s is a 

healthy sign s-ince ACaco aeneffiai will facilitate 

the recoveryr of land prodictiv-it x. Bercause the 

scheme is new and experimental, it should be 

carefully, monitored 

Water Resources: 

The availability and distr:bution of vioter olays 

a vital role in the dstributlon of the iumr porul ation, 

their live:tock, thei.r agricultiual activi ties and the 

pattern and routes of their seasonal movement, Water 

supply in the 11u-:- are, is derived from the following 

sourc es: 

1. 	 UnderLround water soir:es 

2. 	 Surface water sources 

3. 	 Sub. surface water bources 

Underground water:
 

According to the Geophysical Investigation of 

Underground Water in Kordofan (1976), rocks taking part 

in the geologiC structure of The Study area reoresent a 

highly variable environment in this respect of tihe 

of' underrrouind wa ter, the 

structure and 
circulation ancl accumult tion 

variability -s related to their Ttholorv, 

are results of' prost fuooric rrocesses,texture which 

The geology of the Humr land lovO Lo difsatns'u1sh the 

following hydrogeologa,:al nits Basevenit Compitn, x, 1 1hian 

Sandstone Groups and llmm Riuwrobih :-orma ri: 1n 



FIG. S WATER SOURCES IN HUMUR AREA 
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~ Fresh and unfractured rock the Basem ento complex

~$do no t represent'a favourable environet 
orthe flow and 

.accumuation of.udground water. Generally they are i 
I. co nsidered.ats impermeable e'x eptin areas off ia sures I and, 

The Nubian Sandstone fomation representos the most
 
important.a4uifers in'theStudy Theyarea, form conti uous 
storage, 'areas of anregiona extent characterized bypore
permeability., Marginal fauaing is decsiveth factor'in 
the formationof dynamic r" erves of ground water,


~'~' while faulting in the centre of' the basin 
plays a negative 
role as it disturbs the continuity of the water bearing 

Water ohorizon of the Nubianbearing properties Group 

dependion the presence of sandstones and conglomerates. 
Interbedded sandstones are imneeable and represent a
barrier for circulation. of wa er e 

The Umm Ruwaba formation is also favourable hydro­
logically and water accumulates in sands and gravel which
 
makce it highly capable of water storage, 

Development of underground water in the umr land
twhich is dominated by Nubian sandstone and Umm Ruwaba
formations started in 1927-28 when two boreholes were I

S drilled in 1Auglad. Drilling of boreholes was discontinued ' 

since then buit was restarted after the Second World War 
2% and proceeded at an increasing rate especially during the'n 

anti-thirst campaign in 1967. In fact fifty percent of 
the totAl 280 boreholes existing in the areasHumr were 
drilled after 1967,o-


The spatial distributionof boreholes is dict,'ted 
 -

by the availability of underground water, types olanduse 
and populatation distribution, As Fi. 8 shows b/)reholes 
are concentrated along migration routes and in points of 
settled population especially larger urban centres like 
Muglad and Babanusa where twelve and six boreholes were 
drilled, respectively . -
41, - ':: ..,-- ,- ,
- ,; .; ...-,: .,.., ;: , i ... . .•.. .-. .... : / - ; : :
 

II .. "' : ' " . . . " : ; " ' "; . . - i-''I' " , 
 : ;i
 

, I - 1.;. i . :: :., .! ' , : _ .=. .. " : ":: L :' ' : " : ' ' ' 



and: Ran~s :,"nd, sea'so nal" streamsand, p:er ennial, 'water'
 
courses..provid sus iBtad water. are toteen
ofac Rshad pl up ,'Usefor! bo t h-livefDeebrsto ck., 

waern ad',omesti6 ':.needs duig _te vii ny !s eason.' They 
wit -ofclaysoil theymaTheareeandl usually, short-livehighdischargetfdurindbu"i areas ate ryos (B n 

ce hSsl' l qualityanddnd.e.g.. e GihalaeWadin 

couesandteaRaas ae se Lr ot lvetok
 

maiwate,catch ents' area of hese streams lies in the Nubariacd dometins dutaingfthe r6any seandhe 

tVmo'untains. :tiPerennial-water :sources are"Bahr el Arab, Lake - .... "-i 

aredusuallyshordug ae pits"in strem mwtma shallow the beds 

sor tap ouwdergr

bankseo streams, Thi s is elativelycleno ewatea and is
 

... po wh ic h undywateP stored insondy beds or, ­

aKlad D.mesticwter sdipiesare also obtained fomoandS th19 gaas6)g.9 
hand-dug wells siUnk hree t d Tthe,hcayten metes in 

saedimentsoe areds andthe srm undin The are..monstas. Pe central eastern the ....inrthe and parts of um . 

Uti z of water sources has no serious..:, ' ... ... .. ;... 
negubsurmac watr sgotad om and.soil excepad Ins

namsdic senration 

noel hitad uBabanusa and Ettibun tore indsadybs or
 

bangs in str Thispies are observed. Thds is
 

u raibutediealy to the misuse of land as a result of
 

es J c aroundmajor centres or 

: ,. ....omads Acultiv:,..ation.toun -besides, overgr"azing intensity ofbyexpandingtc. e,.:ssonali warer- sour othe of pastu:res i i 

im
sted ilization i tdetermsned by rthe iamount o ewat e 

arundmajo 
a 

area of noadicconentatio cetremsto mon i the amounto faner is t imi teds t i Hs r 
o teri tat auerot tgrosn ergrazed towothe dourceshasnoser
 

negve ipa soils to be subeted toilnd end
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water erosion. However, the degree of degradation around 
open water sources is relatively increasing as more and
 
more owners (Hamar) from northern Kordofan come to spend
 
the dry season in the Humr land.
 

Economy: 

Economic activities in the Hump area are basicnll.v
 
pastoral 
nomadism and subsistence farming. According to 
Cunnison (1966) the Humr before the Mabdiya relied on
 
livestock for most of their requirements and commitments
 
and agriculture was limited 
to a very small scale,. After 
the reoccupation of' the Sadan the area has Progressively
 
been drawn into the cash economy,
 

Since then Agriculture began to expand,, Expansion
 
of agricu.tural activities among the Humr has been 
enhanced by the development of permanent 
water sources and 
the establishment of the railway line along which settle­
ments emerged. 
 However it must be mentioned that the Humr
 
still prefer cattle husbandry to cultivation.,
 

Pastoral Nomadism:
 

In this section 
some changes in ,esseriya Humr
 
nomadic systems will be considered in the light oi' recent
 
environmental and socio-economic changes. 
Social indicators 
(in the form of changes in patterns of social orgnnization) 
are evident and can be documented at length, At this point 
we are just making tentative and 
simple stntements, but
 
the actual situation is reasonably complex.,
 

Cattle Movements and Migration Routes:
 

Fortunately, the pastoral :;v -tem r, the ,*e8.-er :,-
Humr was studied and described in :letail by Cullnison 
tr
 
the late 1950s, Cunnison's findinr:,-, w'hn coinaared ,.th 
present day data, help us detect arnv changes that hav. 
occurred in the system over the past tlirty vears. Tht 
necessity of adaptation to varying environmer-tal 
conditions is an intrinsic part of the Humr pastoral
 



.... ,. • . * , - °-,.,: . . - .°, , .. . . U t 

environmetlctheopial n~di 'io8n s' ia'aoto'o'tlz n aaeterntrlrsuc aseasonal- ; ;i ... 

oonof , 6 tht' e rs~ 'foumorbt :hip i :'i 

poit:6theviw'oum , eaona catlemo ens h~ep 

followingfactors detemines the utilizationt of each 

r-evir'zoeta cduitgaien dpriod of ah seaonal e a 

1)Wler; thgainove3) foureoog a zones the 

e 

'sheBabanusa is a northern -zone which is utilized 
pouint viewtherainy e, s eason aMuglad isetransitionalp. 

zi!i:i~:ii.on'e,:south of :the Babanusa,' and :-c o n t a i n s most Measeriyah fm Te and anae transitronal zone 

bord er ing o n the Bahp zone. The oatterone is manly 
utilized by herders in the dry season According to thes 

gclassification system Lake Keilak le in the Bahr region 
and'is therefore oneaf the most popular dry season gaz­

duiand waterin centres. However it is not important 
oney outh oftthresources, but calsofor services which 

rfemfound there, such as a market, a dispensary, and a 

:! 

bI the fifties, herds were driven from the Muglad 

.-i.~llin December and reached the Bahr in early January. "If 
S thie was enough water in the poo s found at thegothf 

!,::..the Qoz-region, herders usually deferred their herd's 
crrivala ation ste Later sources of the Bahrregion until 
the second half of the dry season. This durategy helped 

''ithem make optimal use ofthe grazing and water resources 
SOf the nBahr. a market,. a e r 

: 

itih.respect to-the north-south movement of Humr.herdsmen, one can say w eithconfidience fthat Some vertical 

trjustmentsuhae taken place. For exmpl this year we 

et agrupiof herders near Keilak rcimedto have 

arrivaleatthe bythe wber of te Moreover, theyt 



*rstarted to.tilJ~water in the' Ragabas
graze near the lake at a timesout h of-Keilakwhen there was-
 This change 
movements ein'herdwas engendered. by the increased number 

esPecially 
Yf'a.nimals brought to th.e lake, aftor the
arrival in the area of the Um Boroo and their large herd
(The UmnBororo'are a West African pastoral gru. ehae.theU 
 cultivate, they quickly move southwards
after the rains in order to 
gain the advantage of 
being
the first to utilize the green pastures near water sourcesin the Bahr region. The Um Bororo are therefore imposingnew demands on the existig system, compelling the IHumr toreadjust the timing of their herd movements 

. if they are toremain competitive
 

', Considering 
the fact that the average number ofdays spent by the Humr In each region in a complete year
used to asbe follows (Cunnison 1966): 

The Babanusa 
 . 72 days
The Muglad ........... 102 days 
The Qoz ,....... ... 49 days
Th Bar........ 
.. 142 days~27~i it becomes clear that the " number of days nlow spent in 

the Bahr will 
have been increased by about three to eight
weeks (varying from the different grazing Onecan imagine the adverse effect this change could have onthe pastoral system general,in and the Bahr region inparticular. The Bahr region is no doubt one of the areas
that will need close monitoring, since it undoubtedly willundergo significant environmental change.
 

Other minor 
 adjustments in herd movements have

also taken place. Watering poibs 
 and the so-called 
'nomad settlement schemes" in the fUuglad area havesome herders enticed(those with few animals) to stay in this
region during the dry season, thus saving themselves
trouble of going 

the 
to the Bahr. The tendency to adopt this 

strategy has been frequently observedarea. (These in the Baggara schemesschemes lI(e theon Fula-Muglad roid.) One of the 

i .' 14: . :- ' A % A:,"i. 

I 
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t maca e aetable some ., 
ha been'thsecurity they other iserisk ould t have
 

encountoe in othe Bahr suchn as tribal tnsions that orten
 

,' and in fights that result in deaths, t-Honever, the current
 

:. 	 a:.-very risky one, since motoren wle pumps are often 

S 	 shut down for lack of fuel. 

Migration of different Humr tribal sections still 

follows the same geea east-west routes (Fig 0 ). The 

Ajaira follow the western routes and the Plaitsn use theT dtonayu'ial -dri~a enwe pupiaeofe
 
i::'-i:fu~elshotall-outes.has There arewlthinonly a fewinstancessiety ltenativeanwhere
eastern 	 l'eded moe 

horizontal adjustments in cattle routes (marahil) shift , 

eastwards.
 

2-	 The Interplay Between Cultivation and Pastoral 
Nomadism, (The Tendenc Towards Thanshumance p 

Traditionally cultivation has been second in 

importance only topastoralism within Hurrr society. However, 

formerly not all people within the society cultivated, and 

those who did so were subsistence oriented. Cotton was 

introduced before the 1950's, but because Its diffusion
 

A was limited did not alter the subsistence nature of Humr 
cultivation.A
 

Today, many changes have taken place in the Huxr 
-,, 'Co . . N~ffmr 'i-hl 

agRu-pastoral system. Table13 shows the range of crops 

cultivated by a sample of twenty settled farmers from 

Keilak village. 
Table 13
 

~*ACrops cultivated by settlers around Lake Keilalk
 

Crop No.of farmers wvho cultivate
 

Cotton 2
 
Dura (Sorghum) 19
 
Dulchn (bullrush millet) 12
 
Groundnuts 7
 
Sesame 11
 
Kerkade 	 2 
Vegetables (tomatoes,& okra)3 
Rice, 3
 
Bafra (cassava) -- 3
 
Ma'ize3
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FIO.(1G TRIBAL ROUTES IN HUMUR AREA 
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I t is claarmTbl 3tit sesame and groundnuts 

are the t and fourth mo st fr 
rep ecti velmy, 'after the two staplem(dura an dukhn). "The 
obvious conclusion that can be drawn from the above table 
is thatdfor a considerable number Of farmers cultivation 
of cash' crops is becoming, increasingly more important, 
However, cot 'tdn cultivation tally ceaearound 
'!':-
'Soeiorimaibecausedf 
management problems faced 
by the NubaMountains Agricultural Corporation, Totalaracultivated by each, farmer has increased as a result 
of greater emphasis on Forcash crops. instance, nine of 
the farmers interviewed admitted sting, the past
ten.years, increased 

to ha over 
the total area they cultivate. 

Some former nomads indicated that the rising priceof dura has made it diffcult for then to rely o
 

animals to obtain money 
 for subsistence needs without 
~ ~ seriously depleting their herds. Every pastoralist in
 

Suas seeks to avoid seriously depleting his herd. In
 
Ue-lan. (south of Keilak) we met a 30 year old man who
 
sarteion scultivate for. the first time in !ts life in 1981
 
This.man acknowledged that he began cultivatin in order 
to give his herd the chance to increase. 

Another important observation wesmade was Lo 
observe the spread of agricultural activities around Lake 
Keilak. In the past cultivation was limited within the 
Bahr region, since most farms were in the Muglad zune.
 
Today many people cultivate in the vicinity of Keilak.
 
One obvious advantage of this arrangement is that' 
households do not have to wait until harvest time in the
Muglad before they can move southwards. 

Cescation of the need to migrate is especially 
important for those households who cannot afford, because


',of insufficient labor, to operate two distinct production
 
uis
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- .::5 . & ' tiizti 0-fDiOn-! n ub EI 

is~b eoming ~mo re common.,Ao,' tirt~ e en- ~ t e~
 

famesineri ,dinKilkvfillge',nn-loyed w e'bur;.
 

fluring)'the pa st', agricultural :.nrmaao, inbl the'
' 
.,pr duc. on sf, rrie .coA 

Sn s a well,s'stem from' 

,ths adi of'waelabouil' to, 'the,p~u'i process.'~io 

conditio f avourTe', s. descsri.bed ethecontinuation 
o -mixed/economy, rather than #i pure pastoral" nomadic
 

oneinthe area.., hn 4 -aziy, evnt pure pastoralism was
 

formerly patcd yonyasllnmber--of "households.
 
But the most impo t aspect of the ne conditions is the
 

spread, and inedase o ash crop pnduation. One immediate
 

impact upon the pastoral asystem of this tr end to ward cash 

-Updfarming is the local decreeasa in the amount of grazing
 
land. Today many disputes bought to court in Keilak
 

concern the damage done by animals to crops. 

The, two aforementioned trends of cl) pending the " 

dry season around government-provided water sources in '-­

the Muglad. zone 'and (2) .cultivstion of' fields in the Bahr 
have transformed the pastoral system from a -nomadic one 

to trnshmane oa.However~ this is oDnly tentive 

"'observation which will need further qual'ificatio in n'the ' .. 

light 'of better data., ,Arid it should not be taken'to mean
 
that transhumance strategies were' not, utilized in".the past
 

.Within the Humr pastoral system, What is suggested is''4
 
that' fo'rrerl y Pasto ral nomadism was the rnore"dominant '
 

3 Nomadic 'Competition in~ the Keilak Area; 

'~~Keilak" is'!one 'ofthe largest.'ares witnesing ,. 414 

"4 cn~etra~onof' pasto'ral activi'ties"'during the dry season. 

Concentrat~ion around the lake is not a new. ohenomenon, for 

ite6kist ed at the'time CunnI~sonr .wrot'e. hr recran
 
gr~uswhch isto~a aly xploited the 'pastoral niche4
 

,-, aroundLakeKeilak.- Dry season grazing ',reas in itS 4
 

viiit have always -,en caareifully:-divided,. wmong, diff.erent ...
 

44 A 



OUTS:.Te Zrpmainly-it i i~ Lat,:e ,A byad-and:.iaharit 

w wa eru ur The Aar tili thre,Bahr e~y , 

.AI ab while he majority of'theF iita, ar6'nceamp ed ati'a 

Ke-i k th small e numb er Sat ;Abyad and, Bahr- el-Arab. 

< The,'dminant groups- at Lake' Keilak. have- always been. two 

~sins of Fhlait'a 'thKSalalat-and Jubarat, Although 

Sthey,are-not iwelcomed by-th.e other groups,,, the' Ghazaya
 

T, ,seton 'f the, Messeriya Zui'g alao spend the.,dry seasofl~ifl
 
k. 

A In Dec'ember 1981 f'ighting took place between.Humr 
toldan herdsmien of''the lake. We wereaiirg Z,~ south-east 

~C,. that: fighting near the lake is essentially a yearly business. 

SAs a consequence of hsiltes, some households from A. 

Seru~r (Iiumr) have abandoned Lake Abyad and resettled near 

Lak Keillak. 

1 , the Baggara utilize sources of' water and4 
7.Ideally 


grazing inC those Rawabas (water courses) which are not 

near, the main dry season water sources. As the dry season
 

can only be _watered at Keilak. Ho wever,~>:~approaches, animals 
this alternative is resotdt nyrlcaty since, as 

animalthe following' examples show, it adversely aff'ects 

well being. First of' all, the concentration of' large 
increasesnumbers of' animals around a single water source 

the possibility of' disease transf'erence between herds. 

of' the dry season water inSecond, in the latter' stages 

~ the'lake gets extremely muddy and''becomes unhealthy for 
resources
both human adaiaThrgaing

b, an nia consumption.Thrga 

S become Ivery scarce near 'Keilak, This means that animals 

have to travel longer distances in their journey from 

't~ sources of' wat er.p'astet 

by the factAll these difficulties are aggravated 

that during the I~st decade noma'dic competition over the 

J> natural' resources of' the Lake Keilak ~area has increased.~ 
Not, only is this ref'lected, in'lthe,,increased tension between, 

sectos bu also, on a:.lsrger scale , in the~~U<)H171r, and Zurg 

IA ~ 
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open hostility of the Arab origin tribes with the West
African Um Bororoo The use of firearms in these clashes 
makes them extremely bloody, 

Thus, two main factors probably account for the
 
increased 
 non.qdic competition around Keilak, The first is 
a large increase in animal production in the area, This 
increase results from the operation of, many factors, (See
also Table 14). 
 The second is increase in tribai 
conflicts 
between the Humr and the Dinka along the Bahr el 
Arab in
 
the Abyei area. 
 Because of increased conflict many Humr
 
households have refrained 
Crom spending the dry season along
the Bahr el 
Arab. Keilak, therefore, became the alternative
 
dry season range for these people.
 

Table 11
 
Resasons for current problems over 
razin
 

resojurcetsj
U Jana h interviewees. 
Lack of water " 1..,**, 7 
Increased animal 
nurmber., 
 7
 
Fire, -., . . ,, , - , .­ . . .. 3 
Low rainfall ..-. .
 

4. Tha Encroachment of West Africnn-s: 

The presence of West African eople in the Lake 
Keilak region dates back to the early 1950's, Thesie people 
are of two origins.
 

(a) First they are sedentary ccltIvtLvXrs who now
 
constitute between one-quarter to one-thira of the
 
population of Keilak 
 village, Forty years ao there ,,,ere
only two or three families of West Africans in the area,
but new arrivals from West Africa quickly intenrated
 
themselves 
with the original settlers,. IVcst Africans now
 
occupy residences just east of the market, 
1
 ore recent 
West African immigrants settled in P newer 
part of Keilak
 
village. This extension, called Boboya, is 
separated by
fields from the original village. Founded 
some thirty
 
years ago, Boboya is now completely occupied b, sodentary
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West. African cultivators,' -These-T 0ep~ r~ft~ iua ~ 

Wiest1 -Afri'can'' have -introduced new'crops_' suh as i, 
rie af a', ,tomato Es',n'8 maize into the>L ak e,KeilaEk area.

They al'so ~enaek~ aihing;, and mo'polize comreat a ,s 

ry- t.,Some o f them r6 a so ,engaged i n petty 
>> ~>trading. 'In :fact, at, l east, haif of the shops in Keilak
 

%market1,.are~rn-> 
 them'. Other, impor tant ecoromic pursuits 
a~~for>, West-Africans are cu122ivation. and,cash crop trade in
 

-~a>> agr i c dutural pro duce. '
 

Thseo of West 
Ke ba area areond Bararo pastoral nomads. The Urn 'Baro ro 

a>) grouip African in the Lak~e 

naea.omadic tribe.belonging theto Fulani notion. If
 
,an . oiloganization-exists 
that could be described as
 

~apure .nomadism, Lim Baroro organization' would be it. Although
r c e hatthe U ao visitedKi
eoe., rds indilcate ta Ur>Boo Kiak duringse 
the days of British> Administration in 5 .the Sudan, there5 is 
no 'evidence ,that' the same households which formerly roamed 
hthe Dar Jdesseriya frequent it today. 
 In fact Urn Baroro 
households 'usually styin the area for a few years and 

-'then~migrate towards the east. £2oday some Urn Baroro graze
~s7,. animals east of the Blue Nile. It is difficult to determine 

whethe Umn Baroro pasoa 
movement is cyclical or a
 
;5cons:tnt ovement e~astwars.a Thi 9 type '6fmovement is, of'
7> course, not new in the history of 
the Sudan. For example 

the Baggara Arabs followed' the soine general route in their 
"> migration, to Darfur and Kordofan. 

In conclusion it must be stressed that West S 

African groups are competing with local populations for 
the llimited7 resources of the Dar'Messeriya. If this 

_continues 'beydreasonable limits, it may result >in 
-increased fric tion and'sevntually in open hostilities at A 

%~~j>~a'levl~ that cannot be predicted. 
 An~ther point worth'
 
'men tioning he,re is 
 that the number of new arrivals, 'both
 
s'etr cultivators and nomadic pastorali>sts, from West
 

, 'x'Afrri c sicesn. about haf th
Thus, WestA4
 



country.~ 

,The Causes and E fe ts'of 'Iabour'Migr ation 
-~~~"in Dar Messen ya-' *'' ',J 

a to ,cen tralUdf ,
- Labour migr6atin fromj, Dar,1I~sseI ya, S'-'an: ' 

~ has 'a og-h t' A1dramatic increase in the. rate,, 
'fth'ismigaintkpaei sixti es. In addition 

B.,_hi.4wa- the. peio i hn a yung mn 'anted to jointh 

army, ialy Msseriya youth were' a'oong the first to 

respond to the increasing. number of 'Job opportunities avail-'"1 
able inegburing countries. 

While the causes, of -l'abour migrazion ar e generally 

of an economic nature, it isa di'ff i cul t to say -with 
certainty at this time which environmenltal~factors in. Dar 

esser ya have su re thi tend . It is always safe to 

"'assume~that the labou~r require"A'ents of a pastoral ecclomfy 

are less than ",be available' anount of' labour. H~ence, to,; 

*supplement hous~fhold ilcorne, excess manpower could be 

relea Ised from the pastoral sector in order to prom1)a 

K agri cultural sector tasks or wage labor tooks uutside the 

region.. But, as state~d earlier, cash crop cultivation hasa 

only recentlyflourished in the r~gion. Thus, Messeniya 

youth have only been able to obtoin supplr.,entory incores 
by orkng udan present inn cntrl The boom the 

' Muglad job market because of the discovery of'oil locally 

has initiated ,a reversal of migration direction, If we 

consider that the~oil Companies alone employ about one 

thousand workers, 'and that many other local~Jobs are 

indirectly created as a result of oil explor'ation, our 

IJ -argument about reverse migration can be acknowledged as 

nor far fetched. 

Migrants, on the other hand, -also contribute 

directly to the Messeriya economy. Of the twenty persons 

we interview ed at Keilak, five~ odmitte1 receiving regualor 

-money from relatives working in Khartoum. It is clear 
on a-~2that',thoothe~r people receive rm 1tnebut not 



4iV, 

0 n_ ,Migr-lt- 6-_i'-_ 

~reg~ ~J~(.a 2 4b ~ jB ~ Ip '" n mI a t ~J money : to t e ir 
o~;t- h i4~tVe S cn buy, animal 8s,ffo r the 
grant 'c ycamtieant-has ttWfor fnvest*entsin 
general ) 

pt . . -Ms*. e('a e te, dn ): stobeoabloe 1t p::ha,mor e~c a%Iretle t hs­
es s ourr egt.we9mnysoreby:!r en 8 us 

, describin'r at , el a told' to 
'fierc'e c6oI4tiin in cattle~buying betweenre: twho had retr ned fro in t

Cal,Youtl , 
en i rabia. ,. 

Thi s single-minde investment strategy bas fnow beenaltered.to some extent by a trend toward investment in 
petty-trading and servie industries, i.e., transport,

S.restaurants and so fforth, But it will take some time
before the cultural preference -forinvestment in cattle
is changed. 

Meanwhile, the offeffect theprese-nt Investment
 
trend upon the nvironment chnnotne 
 ted. oeegle"First 

: animals h the area, which, as we indicated earlier, puts

ffurther striin on local natural resources. T" ci'ng the 

:,o 4 exact contributionh. off migrant's .. of. allSeZ,: itt4< n~delpshgeert w 4-to the pastoral ..economy ::,
a;oIncre:a:ed poulteriioni: - :!
with a small sample household survey would be an interest- '~ I, , ing exercise. But more than that, an intensive investiga­

tion ofethis matter wuld enable us to determine the effect
labour migration onhas environmental change. Moreprecisely it would allow us to look at the i xterrelation...

ships between labour migration and environmental 
 conditions. 

The presence off Camels in the area (ffunctioning as
beasts 'off burden) is an innovation that warrants 
 some4Consideration 4and discussion. The long termi implications
ofti experiment are diffficult to fforetell. Howeverp
one 
possible reporcussiion from this experiment may be, that4the camel herders -from Northern Kordoffan will 'extend the~'~boundaries off their operations ffurther south. Already

the ffumr- spend the sasondry in.Baggars country. Iff 
4 .A44Northern-Kordoffan camel herders actually extend their'''"'~~operations southar, -4,present pattern and degree off''"; ~ '' 

http:altered.to
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%inoma~dic,.,campetitic ,Wtin . 'the-.Lak' j;; 
a-neWi ak r-gi on> i 

probably-,change.V ute~teso ten traresources 

one A grvte 
~result'i n furthertribal. tension and environmental 

Lo6rries re' also being, used to carry household
 

4c~luggage to and frmdysao amps. Whi' e use of lorries"
 
9 94~ ''.'-' -(doesnot affect ,the 'pastoral system directly, it certainly 

,oesuposblte for non-pastoral excpl oitation of 
theenvronent. .However, this development is dependent 

upon establishment of good roads in the area. We 'have 
noticed that the~demand for roads was given second ptiori ty 

by those questioned about primary local needs. (see Tal; J5) ' 

Table 15 

Primary Needs ' 

Service needed:~ Number of per aor. interviewed 
with a positive resnonse 

Water .... ...... .16 

Hospital .... ............. 6
 

Agricultural Schem es............. 1
 

weeall made by West Africans. 

Ifwe consider the fact that Humr cattle covet, 

abut200 miles between dry season .(Bahr) and rainy season 
cmsone can anticipate. the future possibilityv of using 

truk E for transporting animals over- this di stanc e.' 
Presently utilization of trucks is constriiined by bad 'ronds 

i2; and expensive fuel. Nevertheless, with prospects of oil 

.'just round the corne'r, such a possibility~ may not be far­
fetched'
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odymar6efrequen 1y, use'd))nrhe Bahr'regio n ssoefthinhge that o4ui:'e 7 om'
 

.. -s.a p, n i ve .nce the Brenvironiment is~<known, to' be, inho spiltabl eto bo th, types o f animals, : _ Ip~".1 . . ,,C t': ." s -s d N~rb : ' 

Managient Strateg es and Attitudes in, w 
Reation to Animal T-Lypes and Number: 

With more involv..en in the cash econoly, the h 
Messe'iya'iumr have "adopted a new Utrategy thar herd 
cornpo'tion, According to, local interviewees, the
 
proportion of animals
small sheep andugoats in herds has 

ceaed signifi-. antly, The main reason give for this 
Increase is that selling a sall anihaf is always an easy 
decision and does not- affect the owner's vealth since the 
rate of increase of all animals is double that of cattle.p The types of goods and services required by nomads have also 
changed, and today more cash sneeed in order to satisfy
these requirements,. 

By and large, cattle are still the favourite animals 
to keep, and who saves some money will invest it in 
c attle. The diversification or animal wealth is, therefoz'e, 
not intended -to be at the axpenae of' cattle. A group of 
those interviewed1 near AJ-Fula expreased the old time H-umr 

*attitude by quoting the following proverb: 
"The plouglian died and the
trader died, but the world 
remains for the cattleman," 

This saying is, of course, the expression of a still
 
prevalent pastoral ideology. 
 However, it is not implied 
here that people remain pastoBalists only because of 
cultural preference or ideology. Ideology is rather used 
as a justification for the strategies made in management 
of -,the pastoral economy. Such strategies are based on 
realistic nonsiderations of the local environmental 

Scon ditio no, ie., the economy in the wider sense. 
, :.A ; . . : ' 4 . , .- , . - ). . . . ; ;: . , . :. " <,. 
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. ntiond 4 havebee sub s i tut ' 4;iAn arli.er_camel s introduced,' - 4:.i4,L4...~. 
;4, '.. di t I"
'FSe 'Ii , 'I'"' , r' "hjas Fbea ts csoletn' On'the other -hand, 

'** donke~ys 're becoming, more popul ar,, probsibly asa a substitute 

fo ho rses., Theyare used' foru idividua transportation. 
The'disaippearance of 'horses is an ,expression of sociol and 

'2 environmentrln 1tlce agc tors. , the patn tribal "r aidsa.,r In s wereso "in:h ':" 
commonnnda the orses playeds veryd imortantnrole'in the.. 

Toda~y, al'though tribal. fights do take place,' the use of' 

firearm' has made the old style o, raiding 'an obsolete 
tactic. Horses were also used in giraffe hunting in the 

opast. This activity was a social institution in and of .. .. 

itself. To prepare for i~t youth' of 'the' tribc constantly 

'engaged in trainig. The initiation to youth-hood, also 
knowna o warriorship, was linker] to'giraffe-hunting. 

~Without quaestion, the folklore of giraffe-hunting is one 

of the richest of Humr oral traditions, for it symoblizes 

the glory of the past. 

Today, giraffe have disappeared from Dar esseriya. 

Their total number in the Sudan has also decreased ' 

. signifi cantly. It goes without saying that the disappear­

ance of giraffe is a resulz of social excessive hunting, 
3:!4 :and environmental changes in the ecosystem or niche. 4 " 

factors. Because of their deadly efficiency, the 

introduction of firearms has been a' critical factor in the 

extermination of the giraffe population. Other factors, 

like a modification of the climate, i.le. , extended drought " 

and an increase in total population of animals on ite 

giraffe's range, have led to the withdrawal of the giraffe 

to more southern pastures,, 

Returning to the issue of types of animals kept by ' : I 
the Humr, itia evident that most people own cattle, sheep 

-and goats. But many of them also own camels and donkeys. 

" In Um-Janah, interviewees, in answer to the question of ' 

.,what types of animals they keep, indicated the following 

pat'tern: (Tabl'e 16) '' 



STabl'e 16 

Type of animal: -Number 'of-aatoral households2 
i,"P~ ~' 2 herdingi t ."/ 

e ~~pa ooerl nomadsliesoc! i;!?sh e .. 0 .,a .... , 8 o...... 

Dmeys
s ...............
.V Goats:. .. ...opr.h... .... .. ..h ... 3..-....
 

Donk ey ss..................
In regard to total numbers, there is no doubt that . 

V the overall livestock population I j increasing. Wether
thisE is a result of improved health and water services,
 
or a result of individual household responses to basic
 
economic factors, shaped 
 by wider environmental conditions,
 
is difficult to ascertain. It is safe to assume that bo th
 
f.actorsare involved. Also remaining to be investigated is

whether the total increase in animal. numbers 
 is simplu an
 
expression of increases in human 
 population and household
 
units or, in addition, a 
 sign that the number of animals
 
per household has increased. The Humr argue that lack 
of
 
water and increases in animal populations are the main
 

factor: leading to grazing problems,.ur ra
 

In 1969 eight area sites (see Table 17) were selected
 
as appropriate for development 
 ot' nomadic settlement scheims,
 
Development was based primarily 
on providing water supplies
 
to a group of nomads selected to settle 
on a 100 square
 
kilometer 
reserve, Settlers were expected to remain on the
 
site year-round and were restricted as to 
 the number of
 
animal units they could graze on 
the reserve. Whil e the
 
concept seems to be attracti'e, the site selection 
 and 
planning processes for the schemes were poor and 
this led
 
to the closure of four schemes by 1981. (The closed schemes
 
were: Al ajiz, Targialla, Buta and Um Dagig.)
..
 The'remain­
ing four are not without significant problems whic hlowered
 
their performance. Table 17 summarizes some of the main 

+A m 

http:problems,.ur


-"-	 -"*.' '1 

tat -io rob).,:exiis:",probl emsic h fac e, these sheme s. No doubt thes'e problems 
planning 'and implemen n o 

'Although these, schemesy er- welomas measures for
 

inproving social. and~ economic conditions of pastoral nomfadas ,
 
with poor management they e gendered severe deerlorat -1of
 
surface vegetation, When this hapenedas Bta 'and
.at 


Al Hajiz, the schemes were; baidondd, 

Problems of Settlement'chcmes In Babanusa 4rea- e,
 

Name of Settlemont Scheme,
 

Problem Confronted 	 H-4 Hi4 

=, I 
 '+I 'N, 

l.Lying acrogio traditional
 
mirv~ation.rout.s. ... X 

2 .Rail;ay line looe tox 

3 	Ma in truck road crossing­
site., 	 X X 

4. ools(traditional water
 
sources)insiae site. X X X
 

5.ProblenB 	with goverrnent
 
constructed water points

inside site, 	 X X XXX 

6-Ani.Tals seek refuge from
 
flies inside site, X
 

7.Tribl conflicts(ocnl

politics). 
 x 

8,Fires, 	 x X X XX X X X
 

9.Corflict over grazing

rights. X X X X.. X X X 

O.Conflict over land-ownin x x 
Iights(agrku.ltural lrm i" 

ll.Locals not convinced of 
~the valuze of the scheme, X 

2 .poor- plant cover, -x­



FIG.11. PATTERN Or PASTORAL &AGRI(.ULTURAL 
USE IN HUMUR AREA 

Wet season Graziny aro;' 

July- Sept.
 

Dry season Grc,n9-g ate, :

Nov-ANay T 
Are-us Grazed in-betwe er / 
June-October . /, 
Agrtculturat areas
 

Provincaa bcuncdcary -.... .
 

[...........
 

pI Jl I I 

%0i
 

0 25 KM is I' 

Darfur ,) 
-- B:ova hr eG iiaznroet 
SOURC:5avanna Developement Project 



~ 4 9 6 

~A~ricultur c t\jAtiv 

.types1of~f-Two rning activity c anfl e identif ied 

in: th ?esseriya Hiumr area: a) Farmnbyptolnmds
b) :d
arming by settled Humr ando ther minority groups,.
 

,The two, types are diffferent in terms 
of' land requirenA crops grown,' and degree 5to which farming activity is relied!
 
upon to meetdsubsistence 
 needs. 

As mentioned in the previous section, foarming bypastoral nomads has 
the following characteristics: 

1. It is mostly geared to subsistence f'oodneeds. Therefore, crops grown are mainly
 
dukhn (bul'Irush millet) 
 and okra. 

2. Cropped areareas generally small and
 
range in size 
from two tento mukhils. 

3. Traditionally,, land was cultivated only

around 
Muglad. However, in recent years
 
expansion of' cultivated 
 ares has occurred
 
on ;sandy and clay 
soils netw most permanent
 
settlements 
of the area (Fig.ll). 

4. On. the clay soils hapng (fire) cultivation
 
has become 
well established. 

5. Farming by pastoral nomads is oftenl abandoned
 
when it interferes 
with the needs of the nomadic 
system or when it generates sufficient capital

for livestock 
 investinent needs. At least twenty

per cent of people surveyed claim 
 to have stopped 
farming once their herds reached sufficient size
 
to x-v.quire their full attention.
 

This episodic pattern 
of farming is still dominant
 
among pastoral nomads, but 
provision of permanent water 
sources along traditional stock-migration routes and inthe makhraf' (rainy teaFon grazing areas) has led some
 
nomads to conE F8tp-nry produce 
 crops for the mnrket, In

fact, permanent 
 w0, r sources have encoui',ged many paMoril

~nomads to settle in villages and expandIp 'h(eir fnpmijn_n. -•h . . . . . , ,,.,+.......
,;o,. , _Q 
-...¢•+, ., .:+, .....: -. . ;.%,,,.., +.j!+'"'-:,+.,! . . ......... ,o<+ ..-;..... :,'': .'. ,.+'. +.''',j''"".< . Is,,. . + + 
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noThis, s led to, a nw division ofphenomenon 

Tabourl.iliesnHao "ee''r, the ne, division 

o±f-oflabx'.-has -een -d~e signed-i- such-a- wa-y'.that.- diff rent­

~tasks complement each' other and .help maintain mutual links 

between'.the. settled, and mobile factions of the family. AVi 

such .when settlers expand their cultivation areas'
.nomadic 


they begin to grow commercial crops such as ground"ts,
 

sesame and Kerkade in addition to subsistence crops like 

Dukbn and Marig (dura). 

i .Agriculture practiced by set bled, non.nomadic people 

is of two types2 1) rain fed ultivation ard 2)az 

irrigated or non-irrigate'd cultivation on Wadi banks, 

Rainfed Qoz cultivation has the following
 

characteristics:
 

a) Size of areas croppsed ranges from five to 

twenty Mukhmas and in a few cases may reach 

100 Mukhmas. From interviews we discovered 

that at 'leastone per cent of farmers around 

lMuglad, Babanusa, and E1 Fixla cultivate 100 

Mukhmas. -The majority, however,' cultivate 

'between three and five lukhmas of peanuts and. 

two and five Mukhmas of Duk i.. Those farmers 

growing Kerkade usually grow between two and 

four Mukhmas of the crop, 

b) Emphasis in the Qoz is on cash cropping. 

Credit for cash cropping is furnished from 

household savings or from Sheil loans obtained 

through local merchants. 

c) Most farmers, whether -pastoralnomads or
 

settled cultivators, maintain some livestock
 

around villages all year round. From inter­

views it can be estimated that settled 

families owt (on average) 20 head of cattle 

and 15 head of sheep. With reasonable returns 

from the sale of crops, future averages will 
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increase, since an investment in animal 
wealth is both highly regarded and the only 
feasible alternative available. 

2, The second type of settled farming is us.aIly
 
practiced within 
 and along the main W1adis which ..'low
 
through the area, ,jnd neal, ltrge 
 -et t lerct!, W;hi n the
 
region the growbh of urban ropulatior in last 20
the years
has created aqmarket for fruits gnd vogethbleso These
 
items are produced from fields lying the
near banks of 
wadi__S i ,nmost cases no irrigation is required for sustain­
ing fruit t-ees (mangos aLnd ta­citrus) wherever the water 

ble is at a reasonable depth. Such 
 settled farnminr; along
 
wadis has resulted in:
 

a) Competition between settled frmers and 
pastoral nomads over waterinL, sites. This 
competition often leads to bloodshed. 

b) I.ovement of ex)erienced West African f-'pers 
into 'hese high potential areas, The presence 
of West Afric-ns provides an ethnic dimension 
to potential resource conflicts,
 

c) Evolution of' a oysteim of Innd 
 tenure based 
on private land rprhtf ... AItoough for all 
practical purposes land is privntely farmed, 
as of yet the goverrmuent has not officially 
registered land 
to individuals,
 

d) Where water pumps 
 are installed ground 
water levels often drop. This threatens shallow
 
well users in the vicinity of such p-nL:;. Few 
government controls or regulations govern the 
installation of pumps., 

Farming and Environmental Relations: 
As a subsistence activity, agriculture has always

been of secondary importtance to pn 3t.orl nomedisin within 
the area. In a form well.-fitted to their mobile behaviour, 
some Messeriya pastoral nornnds have always practised some 
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form of cultivation. Of course, maeas cropped have always 

been mnall and crops grown have sriphasi.zed subsistence 

needs. 

With introduction of cotton in the eate 'rn clay 

soils west of El Ntul, in 1921t, the liltsseriya IfiHur area 

entered an era of organized commercial agricultural produc­

tion. However, in the early years farmers did not readily 

grow cotton. Cotton dC-.anded substantial. aounts of' labour 

and its cultivation wao more laborious than cultivation of 

traditionsil crops, A water provision programme began in 

late 1940's was effective in enhancing the acceptance and 

expansion of cotton growing,, 

During the 1960'-s many new settlements amerged along 

a newly established railway line: ha.t auses !,hrough the 
Messeriya liumr country,, This llne connects central Sudan 

to the western and subsequently the southern nartq of the 

country. Services offered in -6hese ne,', .e-Ot ementn 

attracted many, parti"ularly tfho se who had lost thei r herds 

and had no real option except to bt;oLe :r<t, ntnry Equ.lly 

important, markets were develo-ied in these ctnbres, M'arkets 

encouraged the evolion of a cash escrLomr: . the area. As 

a result, farming began o expand -:round these s;ettlements., 

For example it is esimated that- the amount o cultivated 

land around M!uglad and Babanusa increased by ov er ,0y 

between 1969 and 19[1... This ex-tansior was encouraged by 

the demand created by these settlements and the favourable 

crop prices that prev lled after 1- 71 New settteents, 

in areas previously inaccessible to mon, ?.gvew up around 

permanent water centres established ?Lring a remar'kable 

(late 1960's and early 19OWs) expansion of gove-rnment­

provided water services to the area,. 

A consequence of the funcTioning of' these processes 

has been the clearance of' forests for farming purposes. 

Fire has been the main agent used for clearing land, 

particularly land in those thickly vegetated regions 

which overlie clay soils., Both manual ano lire methods of 
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clearing land have contributed to the destruction of 
substantial amounts of forest and grazing vegetation within 
Humr country. 

Traditional agricultural practices do not include
 
utilization of inputs to improve soils ,r fields. These
 
factors, along with the shifting nature 
of much traditional 
agriculture, help increase pressure on thr resource base. 

Fields are generally abandoned every five to six 
years and new cultivation sites are cleared, As the old 
sites begin to be overworked, they become overrun by 
Gibeish. The formation of extensive rings of Gibeish 
around settlements indicates loss of soil fertility on
 
those sites. The most spectacular spread of this plant
 
has been around Babanusa where it forms a c:rcle no less
 
than three kilometers in radius. Gibeish's 
 dominance
 
in this zone is the result of overgrazing as well as
 
overcultivation,
 

Low yields of crops grown in the area are common,
 
They encourage farmers to reduce rotation 
 cycles and,
 
whenever possible, shift to new siten.. i( r exrhp] e,
 
sorghum yields on average are 
four s:.ks of grain per acre, 
millet one and one-half to two sacks per acre, and. 
groundnuts five to six sacks per acre. Some of' the 
farmers interviewed reported croppi(rg their fields for 
only one year before shifting. Later the,/" cleared new 
sites using the least expensive method fire. Of course 
the repe. cuL'sions of these highly exploitative farming 
techniques are serious and endnnger vegetativethe cover 
and soils of the .esseriya Humr regrion. 

Urbanization and Its Environmental Relationshij: 

Until 1955/56 Muglad was the only settlem.ent 
classified as an urban place in the Mesqeriyn Humr region 
Its total urban population at that time was 4025, ",v 
1964/65 two new settlements emered ( cee Table 1r), 
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_abanus' ah 111 uaivhiw h 'in crea t1ub nPu1ation 
of 'theIxeio n to 15, 9 32,' givng'an incresse in t h6'urban,. L 
ppaion oIf approximatelyV 0" wthin' ten iYrsIn .l973 

and<~ in,, 1981' r
!91the numb'eri -- pl~aces clasu~fled4 dnsurban., enafn ed 

-btthe totalM ur. tin nc 

~ 2412j77 'and 51 '100, per,sons, respec4 tively BetweenA19551/56 ~ 
and 191 he ra population4 had 161re~ seent'enfl~<; 

.It~ 'can be- argued::.that thevpresent urban~oul o 

w is s all co;mp ar ed wth avilab4 e resorca This' would ,be,
 
'4Vthe case if.,the surrounding'1land,'wood -and' range,:resources.~
 

Swere utilized..rationally- HOwever, from group field'
 
~ ~obf'ervation's 'and preyjous sudies it: he' been establishe
 

thtareasi'mediatl.j around these t tl anen ts have. 
suffered the most <resourde Ohe4 derdtn wihi esseriya
 

1Q Humr rregion',, -1The nature of urbanization' in the regiisi i ~ 1 
Scer~tainly" differn from, that in o'ther parts of the, cou~ntry.,. 

rec-vently (la "evniS
vost ,ban d ni er lt&evnis, 
'wrena edinprimaryL ty-pes of production within the 

ubn area, 'sin e!4towns:.farely, offered them sufficient 
numbers, of wage jobs or 4 .oppotnt eon,.,rn~r;ss: 

4.runt e. ,3ph si a 4rmy, 

-production has increased the densi ty of animpals in such;~ 

~~A4')'~localitie's, ,since,most migrants.I'rom, the -region, brought 
teranimals i th them, and, has :boosted' the :iount 44~444 

Wo od, out to, u'se in building hom es for tenewcomers.. Between( ,~, 
sevnt ' per,:cp ent' and eighty, five per 'cent. of, buildings iAn 2­

the.ows re constructed' from grass and, wood. Very heavy", 
144' '~~usea i s. made of 'Deibergia monoxylo and Pt~iss44/.4~44'. 

4 '.:j leicru> wod in construction'. Bec iase of~heavy usae .4 

'.h'.4.4 tr'ee'vari eti es a e disappearing, inhe vicinity o 

Equally signifiocant 'is the f act'U that, a: recent co'mmercial4 
A ~...boom, 4 engendered by the discoveryof petro3 euminihe 

'region,3 has led 4tO increased commercial tbilding con'str.u c '4 
ti n1and home ii'p rovcment_) since red brlicks "ar e'heailyI4 ~, 

1' used; in thio new construction, many 4 new' brick ovn hv 

benbi '.For i'nstance,, in Mlugl ad" area the numberobf~.~~ 



Ired,'bridk sbung ovn'incre sed fro tw j 

aurroin two~~iin)1575 to abo ut1 
in,980.' a~hven produces'aout 30000-ruu 

a idue' about 2*D3 tons of -wood per - ea Therefore, the,
 
. total' amouint ~of wood used fori6Iick. urnidng in: Mgla d a one~
 

;ulto1 aot,44Lf to ns9 annu lly)It Is, 'sib that
 

wi thntergon 0 osof ,wood. are. con umaed, annually.
 
~.:to produce red br~icks. Of 'course 0 rboomtreed. by the
 
~discovery, of petrol'eum i 116li ne i expand t he
 

cosrcino tutrs Concomitantly,2 th accelerated
 
AicoflBns~po of red bricks will increase, the clearanc e o f;
 
~'~forest-,
 

~ Development 0fftownis al so ,increasesa per Capita
 
i~jenergy use.-:'Migrants learn~to cook differently' and use
 

H~ i. 
new food vari eties which require more, energy in the jc-oking
 

~ process. Many energy consumptive 'industries and srie
 
Sal so. are developed to cater to the needs of the peo"Ple.--


Chacoaland wood Iare widely used in M4esseriya Iiumr, town s
 
i~\ and r epr esent "over ninety-five -per 'cent of the total amount
 

:rf fuel consumed in. cooking. Trade: in charcoal i a expand-n­

--ing and, for exiunplep Mugad currently has about twenty,,
 
C.charcoaP1 deal era,1 whilein 1975' it 'had, oni~ly six. Other, 1- '­

''~ Itowns~exper'ience, the*same' situation, and 'consequently,~ 
incor eas ing stress i's plac ed' o1 nearby forestroucs>,I 

1 4 Table 18 II 

- ~>Population of; towns i'n the 'Fluxnr Rea~ onn\K~~,~ 

Town : 195/56 15l64/ ~J9735 F1 x: 

Muglad 4,025'M~-~ 4~ 4,709 6 932 26 000': 

~Cl'~ Bbanua , 7,092 12,05)i :18lOu10'0 ' 

Urr: rst :opulai*on esuPQ.
buin S i8rveys 1 964/65;,, Second PopulJat onQ'i' 

I<~C~''~figures r "est m a-tes.I
 
P>II 'l
 

4,eiC ~ ~4~">V'2 llC" I 

41,-"1 4 ' ~C 'I l~ . ,~l~A I ~ I ,' ~ 
VII, l ~ l II ~C'IlI ~~ I Il I ~ CI V 

C C I ;II4~ I I I 



Mi~k7Patory:' 

,,Th - UMTcoutrywasselcte'bythegovernment: 
hmn faml eyi, ton laj.;The :plantl­

twa9 cionauc ted Vi the ery:1966'6a nd had: t he fo l o wiig' 

~~' 

foI. goa B 

1.~to~improve the regional 'economy 
~22to epand, cash- transactions'aong pastoral 

S4.: 

:to' encourage, nomads :to settle Pround the plant 
to use, resources otherwise'wasted. 

Although th ctr has not besuc s ful 

ec onomic ally ,-
tal changsT1e 

it 'has produceed. many social and environrnen­

1changes stif await full investigation. 

~j 

'Eonomically, the factory was uiiable to operate­

6~f ficiently. because. of 'poor handling p'roc edur es and milk 
sb ge ' Tabl e 1l9, sho ws, t hat a si zabl e proportion 

skeie over '60%) 'of. 'milk is' spoiled and becomes" usel ess 
ybefore1 it, reaches the factory The :t bl e a-Lso indicates 

tht the working seasion for th ~ory pa be, ashr 

as 19 days. Milk shortages and lack of spare parts are 
~4mai nly responsible for the 'short working season. The 

i'4ac toryi se designed 'to process 50, tons of milk a -day. 1 

Hoaever,' r arelY did it average four tons for, any working, 

d~say over, the,Iperiod 1968/69. In 1979/BOthe footory 
s-~ytopped, producting, all types of~milk produc'ts,~ except' 
powdred-ilk 

' 

'7' 

, 

~ - ' ' g 4 
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Table 19 
Milk received by T abanusn MlIc-Factory for the period l%/: 9)gy,'­

:To ai wortka UnTsoiled of unspoedYear :d--Iyo of milk in 0tototn si:ount milkof 
:- fac to r t totalrvieove t o 

1968,169 1514 lO 
1969/70 
 157 119,845 
 9.0
 
1970/71 
 88 13 7,194 ? ,, 
1971/72 91 2,4,271 55,8 
1972/73 82 614,852 
 69.4
 
1973/74 
 72 704,808 
 58o8
 
1974/75 85 517,077 83 o 
1975/76 37 371,254 81.1 
1976/77 
 19 86,620 
 76,7
 
1977/78 
 21 80,585 
 69°7
 

V- - . ­- *-
-=
 

Source: Babanusa Milk Factory, 
- -


Babanusa 

Table 20
KEerkedle re('e'lveyd__~__la s W',ilk Factlory 

foQr the riold I69/0 .979.80 

Year Quantity in Kilograms 

1969/70 
 790
 

1970/7 yw0] 78 

1971/72 1p), Oc) 
1972/7 5 498,0( 
19 73/74 1 I 5, 0 6 
1974/75 146,uo-o 
1975/76 ..
 
1976/77 60,6,4
 
1977/78 
 56, 01, 
1978/79 1-, 667
 
1979/80 
 72, ,-0 

Source; Babanusa Milk Facto'y, Eahanusa, 



The f cory has been active ink the ef fort to, povde 

water po n~t i'the lHumr countr~y, The e,,ter development.~ 

nte1at, 90s had three- objactives: 

'1/fa'ci1 a ting nom~adcmven expanding mi1k 
_PI~ 'and '3>i,'nourlagiflg in_ thie Makr apoduction, settlement 

ai~y seao ares As, a result of water development, 
.new r agel and s, were, o'pened And some settlem1ent 'has risen, 

- aIround' water pitsjnd close to the factory 'The'both 

atual sie A 

ettm
Ay-

~'--a'n'
of t hi's f,46~h 

b~~~1:een fully determined0 -However,,it has grown at a r emark­

abl rae muchor e, quickly than at any time prior to 

~ "~'the. establishment. of the ;factory,, 

'The increase in water. supply paints and the am'ount of' 

*usable rangeland facltae growth in lirstc nuxbers 

(especially sheep and cattle) in the area, Thus, the'AusuailT, 

procktss of overstocking and eventual. overgrazing wazo begun
 
as wel~l.A Unfortunately, increases in cattle n'umbers did
 

~Af4Anot improve the factor~y milk supply siito.Hf.c a~ttle
 

are generally poor' milk -producers, averaging three pounds
 
omikp'yeare ~any cows' start production late In l ife,
 

IT o never produce milk.,'-

To improve the econmic per'formance of the milk
 

'A"~>~ fctory, %processing ofKerkd. (ibiscus bdrf)(e
 

Tale20) an ai o oder) was begun'.
Aura arTale ('n 

'~AAy~". GodnsequLe lyv., the production of Rerkade boomed in the area;, k 
Kerkade became part of the crop rotation in places as f ar' 

'N
A 

ouhas.' the Meram,. Most settlers around the, f actory, '' 

AA~.A.and, 'particularly in the Ettboun area, increased the size 

of, their 'Kerkade holdings to bet~ween two and'fouIhiha S.'.A 

t hasSbeen estima'ted that within the. region the total'
 

A area cropped, in KerkadeT'increase1 fromiless than 504
 

Muhasi 1969/70- to approximately '8,000' Mukhmas-''A 'in theAR~r~lAf 

mi 19,;a Taking i nt'o 'account thentfacti thnt, most "" 
' the~A'A -usA Ag,

4 
AyKerkade i cul tivater uIn shfin A'CUI:~air, h'A 

4 total, areti grown, in, Rkrk ad 'is etmedto' ave excee 

fs 1since a9 6 9', "Itroduction.of, Kerkade, eanded~00; mak-A5 

4"MA 

http:Itroduction.of


! 	 ! ! ! 11 r
T IM : 

-2t ~' 

~croppng.,S 	 put. greater.pressure, on,4tesi 
~and wod resources of' the-Iiumr .- ' . 

T*'~here' I ano doubt-that envi rornment al 'changes ar eU' 
4 '~Qtaking, pla-e, in thbe, Hurr, area. 'However, the degree and 

intfist'o, egrdaiono ,,the environmient Is not disturb­
'i 
ng -ec:ept around l~arger s ettleien ts like Mugl ad: and 

BabanusaA and :around permanent water'sources. Degradation
i.in the. eco-potentiil of, the ar'ea is attributed to 'a nunber 

4 'A.Of- factors which could also serve as indicaors of change. 
Most important among these are: 

l~Sread..of agriculture. '44 

2. Development off ground' wa ter resources 
4444 borehol1e s). 

~ 	33433 . Environmnental. flucetuations. 

L1 Increase in the siz'e of li vestock and human 
populationz.3 

5.Encroachment, of significant .numbers of
camel herding nomads from northern Kordof an. 
especially Hamar. 

6. Urba'ization.
 

7. 	 Oil exploration..
 
8.Improvement In transpor'tation.
 

Degradati'on of the environment around major. centres 
of nomiadic concentration' is evident in the~disappearance 3 ' 

of favourable grass and tree species and, emergence of 3 

vast, tractsa of Gibei'sh which is an indication of loss off 
33374 soil fertility anid excessive grazing presnure. Ho wever,
 
~34 it'must be stressed~ that ;the Huxnr area still provides a
 

~~~4.rich and diversified grazing potential sourc e. The

4'richness of this potential is reflected in 
 the pastoral ' 

~ ~A~4system which exploits ift. Cat'tle 'traditionall~y are the] 34.4342~ 

-naj6U:live tc.Saltc are numrosind migration 
4 . distance's 4 are relatively shortf and: follow well d'efined 
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corridors. Until recently camels were unknown. Yet 

water for animals and humans in the area renains in short 

supply and retreat to permanent water sources in the south 

during the dry months of the year is a necessity, 

Although the scale ot' deg,rndatijn in the Humr area 

is not high and the vegetation -aver in most parts is 

still intact the irea provides a good site for monitoring 

environmental charige, The Rtaiy wil. be more fruitful 

if comparati',ely i±n,&ad to the resuls of the monitoring 

study underwa.y in ElKhuwii-MazrCub ares which is located 

in the drier part oC north Kordofan Province. 



1108 

a~d an <: - i , 

4I 4-444r:I""'v ). td , .(('1976, p,) ). .bi A Su 'r Mechaniz'ed Pary ming i n South, 
:,' uDurfr ,theru nSo nKordof an,Ood-Bahr Ghzaf. Annex 1 

'oBagara :Arabse: in _a SudanesePower,fand Lineae 
Nomad Tribe, Oxford, Clarendon Pres, e
Fea0'u hilt'v 'Ko fahRf'l!d 

Harrison, M.N. and Jackson J.K., (1958),
'~-~"'Ecological Classiffication off theVegetation off

the Sudan", Khartoum, Miniytry ofo Agriculture,Forests-~> Bulle.'tin, No.2. 

Hunting Technical Service Ltd (IVs) (1981),lSuthKordofnan Rural Peanning U:nit. 

"The Climate o ffthe Sudan" in, J.D, Tothill (ed.),Agriculture in the Sdda~n, 'Oxf~ord, Geofffrey Cumberlege 
p444. p-52. ," 

Karkanis, B.G., (1965), 
SHydrocbeica Faces off Groundwater in theWestern
erovinaes off ,.. M.Sc. Thesis, Universit- of 

-,-Rodis
~ ~1 Hi., and Hiassan A., and WahqdInrn A0, (1968),~y "Groundwater Geology off Kordoffan Province," 
SGeolo icil J I-DfvLaD.-tmentor'Sudan-Bulletin 

jj 4 44,D- v loo e t 

G - nvsiatgsoGroundwater 
 Structures,
of
 

Wetr Partof Kordofan Poince, EanternPartoff'f~DarfuProince, Ministr oL' gr,.& Nauaaeore, -Re44 - ". 

Khartoum4 



PART THRIEE
 

EL--KH2UEMAlZiOUETIl.'th AAND MdESERTYA (MUGLA D) AREAS
 

CODIU11TYPECE- TIINOF ECOLOG ICAL D-,ChiADiAT~uN AI) 
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''1'"' INTRODUCTI0N 

~ LiGeneral: 

The, present document is the second in a series ''of EM
 
findingvs'on El Khuwei-Mazroub-Tinna and Mesriya study, '
 areas I t was preceded by two separate doentsnh
 
base lione and trend3'analysis findings in each of the two 
areas, pr'oduce~d in December 1983.
 

This combined document theon two areas was dictated 
Sbya number of, reasons which were discussed with the organ­

izers of 
the proJec t who approved of' the integration of the
 
two areas in the monitoring phaze. 
 The reasons accepted
 

were:
 
i. The adjacent location of the two areas which '. < 

makes themi merge in-to each other as one transec~t 
extending from Lat. 14 N to Lnt, 
11 N.' Though
 
not considered in the initia' planning of the
 
study, such a location favours compar'ability
Xl.- ........

of ecosystem c'hanges in a strip of country which 
ecologically extends from a seini-arid to a high 

Z*1 Z4! A + + +:+ ++ + + 
-savannah rainfall, belt. 

ii . There is an established pattern of population 
migration by both settled village communities and
 
nomads from hlazroub-Tinna area to Khuwei,- and by
 
nomads of Hamar district from t'Uhe latter to the
 

-- I Mosseriya area. 
 These seasonal movements create
 
- . many change processes in the three areas, which 


- add to ecosysitems vulnerability and intensify
 
ecological degradatio.
 

iii. The reduced cost element of supporting one field 
trip to the two areas with-'one unified team instead 
of two also' encouraged Integrating the two study 
areas-*at this phase, 

_.
 

4 
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I . t A'Nv' < s A r sove'NN "hth - proble ai sing 

ouayhaigtecoonrdito ofrdlnt rKh fu.wei...- -i, 

eonibility of­

: writing-up. reeacrfndnspocpthe ontet of 
pecion ofiint oclegraation aoledtd erlnvirsngeta 

,/;;:- , - .. The. present doclnent .aims at strengthening the 

! ;:>,<.,previous fi ndings offthe 'trend analysi s study and at" 

!:::i'ii:S: i:overing the monitoring phase. It is based on, commnity 

'iichange.%2; I t :dr::aws.-its substance fr om t:h e experiences and
knowledge of the poi.ulation of the study area on the 

c e o fi (,rforman the two eco syste s during the periodc 

i exended t...when necessary to the last w0 15to 
wnictritig-u he rdestfearc iinsthe twocdn 

i ,!ii . °years, i.e , 1970 and on, 
1t2di Obeativet Preh eo;of sgen

1"k The Indloators Used a Guidelines for Research 

' !.:<iiii"./2i".-,The occurr ence• of' drough~t conditions witch began to 

'"?, ,. . ,.:',..show' signs in 1,a~e -!983,-the time the survey was .planned,
direct d thb attention of he co-ordinator s of the two 

perceepmi'ntioncloicof legaato pan eionental~ud
 
oupsinpreparbation for the pommnity perception study 

rel a ted ecologicoal d egr ada­,.::to concknwldoent ratelthe onquestpopuatioionsof the siatudyt o araen.h 
ti..on iand i.environmental "ch~nge, guid ed in that by the• set o~f 

1¢;,~:.;i.3.1 El"Khuwei--Mazro ub-Tinnai Area* -,.....: 
preyjo 1.in3is Bio ic a Physaldind Indicators:s 

It dreaw mits substnce ro the ee sandhange. 




ii. The disappearance of palatable annual and 
perennial grazing speci.es around the study 
area shows clearly degradation in grazing
capacity in radii ranging fr'om 25 14an kim. 
in 	 Khuwei, Mazroub and Tinna rcspectirvely° 

iii. Severe land use pressure has led to the domin­
ance of low quality shrubs and trees around 
Khuwei, Mazroub and Tinna.
 

Iv. Over-cultivaticn 
 and over,-grazing hastened the 
elimination of mature trees and the increase 
of noxious undesirable herbs, 

The mass mortality ofv. 	 trees and shrubs is
 
another, 
sign of deterioration. 

vi. It is very rare to find young plants of insonia 

dgitata in 	 the studay rea and This indicates 
the elimination of' this huge tree which is very 
important in villagessome for water stor.ge 
during crop harvest t,irllo 

vii. Leotadenia nroechnica i: known aE. a sni-desert 
plant but about 
3 1.m, north o khuwei it can be
 
observed growing. This is a si rn of change in
the environmental conditions around Khuwei whicn
 
is 	 climatologically in 	 the Savannah 1belt,, 

viii. Termite mounds are seen around Khuwel and Mazroub 
but the greater number is 	 observed in the north 
part in the semni~deserb region,, 'Re believe that 
this shows a progressive degradation that is
spreading from the northern to the southern part 
of the area, 

1.3-lo2. Social and Economic Indicators: 

i. 	 Improper planning and waiaagevent of' 	water sources. 
ii. Location of central places and water sources 

causes adverse impact on 	 the system 

http:speci.es


6"i jnnra ooip0uldton, i1thout;a co'e ndig 

nce s e a nub epta1:~cttea 
A ceas iiylld 

0 op 6f~n'n.ne land, in \the orm b 

4 v;iio Nu i tankeior s ca jrinwa -er from a bore- 7 
* .hole, to earby'.areas. 

~v0 Nn bero cha ,oal burninj a nd wo od' utting~'.K 1 

p~~armitsd, ~' ?~c 

- i Ni b~o lorr'yJ~ad charcoal, fro anaea. 

x *See e6jv e Us e of pln covero, .­ *, 

" ~xi- In'creasingF 'distance from settlemenlt one 'mutt' 

Chx- -n ~i~'f 6q uencyh dis'tributionand ofAsomel 
of~the, p lart sp ec2es 0. 4 ~ ~ v' 

±i l n fires)stz'ibutio anid 'frenc~~y of 

ji..j0 -:anrg'e i1 -ra 'eland lat c-mmuni ties. 

ha~ n 4a ea. cu. ed.. ..Unges crop- ,an 0 

7w,V _di trial .de velopm ten1-for.'example in, the. 
1brmsq )I:' faoto ries, a m1ic toy anal 

xadtlnal l~anu'fa -.t roe sees)Y 
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plus other change factors which could also serv- as indica­
tors. The most important among these are: 

i. Spread of agricu.ture, 

ii. Development of ground water sources (Boreholes)o 

iio Environmental fluctuations,
 

iv. Increase in the size of livestock and himan
 

population
 

V. Encroachmient of significant numbers of camel­

herding nomads from northern Kordofan especially 

Hamaro 

vi. Urbanization,. 

vii. Oil exploration. 

viii. Improverment in transportation.
 

With the emphasis given to ecological degradation and
 

environmental change, not 
ell or' the ,.b-o;e indicators were
 

examined, Selection 
was limited to those which directly 

relate to the subject of' the study, and of which it is 

believed local .- :.ltie hake inow.edc e ond could contri­

bute opinions which he!. in builJing a irend analysis and 
in monitoring environmental change,
 

1o3o3. The Indicators Selec, ed,
 

In light of the abov'e, the I-arameters invest:,gated to 

assess ecologlcal and envronnental changes frow ,he 

community vlevpoimt are the following: 

1.3.3,. Ecology as Ferceived by the Comnmun-t t. 

io Soils, 
ii. Vegetatio n.
 

iiio Wildlife,
 

I 3 Cro- Production: 

io The extent farming is practiced.
 

ii. Physical el.emrrit s/crop roduction relationship.
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nP~~~~ ~ ~ D0t1'o'Lah'-t 

V--14 
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CHAPTER TIV 

THE PEqCI! OTION SURVEY 

2.l. Introduction 

For the purpose of obtaininr detailed and measure­
able informatioi, on ecosystem chnnfre. puided by the
 
b.ologi ca./phy:tc al 
 and soci al/eco nomic indic ator s chosen, 
a questionnaire was applied to assess and quantify such
 
changes, The questionnaire findinpo were 
 substantiated by
data obtained through inteririews and group discussions 
plus field observations. 

The quality and richness of the data in this document, 
as shall be revealed sool, reflect the fact that the local 
communitie3 survw/ed are knowledgeable of th-ir env.iroritent 
an of the changes they nave been undergoing,, Their inter­
pretaticns of various ,)henomena and the cnuses of their
 
occurrence very of ten a
reflect rntionale which matches
 
scientific analysis 
and conciu -,ions, 

Hence understanding change thiuurf Co.unity percep­
tion studies, especially when the recults 
renched are in
 
line with scientific internretation, 
 add;s to the useful.
 
ness of the data obtfained '-1,i 
 a ba:s)s for future planning
 
to correct ecosysten adversIties, A miajor outcome of the
 
ETMA research pro,ject is to sugjest intervention programmes 
that check current ecologio-1 degradatiun and -:'eate new
 
balances. Therefore 
 underst.aridin how neople porcclve
 
their environment and feedins this into 
 the planning
 
exercise will 
 increase the rhance3 of' participatory nction,
 
whereby the coalerned comrnriitIe.j 
Can take part in effect,-
Ing the desire] changes and thus improving their own 
condition-,, 

2.2. The uestionnaire 

As mentioned in the section on ob iectives, the 
purpose of applying the questionnnire wan to substantiate 



the£d nga '-doo ii ted' i h, 198'_ep_ t and o';tdo Trni sh
 
A-uri'Btanding 6;0800-n~ ~sn~ toaea
 

0 ,dnwthe.e{ wojeaea
 

eool~enaangbthe -a 1 .proces~' and, 

th ind'ng 0''h the e'-g- d he designing, of:the:
 
que Sdra~ hohnuded- many 'p.,e-coded anawer a.,
 

_he-perod std-ed 'a~ _8083." ,.i-,.o t of the 
~phenomena exami{ned ;the, fnvdestlgt cove.4nd .this time 
s e"ies h6V ever far st~1dyiig, sue h change idp6tth at, go V 

-- 'tyon erod, o endted: to supply_tia questonswrev1et 

theniossary infornation.b X, 4
 

~TheJSurvey 

-The questionn'ai a re o ~4 
tet o-sreara.Its applicostion in the~ f i eld,~Was''digebytegopea Mf1'4s 

spervised~byk the two group ~leaders pluzs Dr. 'Mutata 
Sul'iran, a r~ ange eologisb , Fo r ,adini st eri ng the queas;,44)4 
t'i0nniia Ir ea team 'o 9C'en sr hass tt , no stly 
- rdaePwas'mlyd The Eurvey was cooncluded duringi~$ 

tero Noene-t-me 1983 

tionnaire's, the three "senior4 reiearchers~ coniductecl mt eriews~ 
- e ini the area an~are u te 

,fiel1d investigationis to' euidaterihe 'questionnair fs~indings.~ 

Back in Khartoum 'the saine tecirri' of "research assistants 
Was employed to organi e' and tabulate he~usinaiedt. 
The : 'atn yieled'b"t'he exexroisa6;&s then cmuedi 

prcentage anawera -,and, oovelaied' yA.O. El. Sanmanih1en? ie 
maeeady .for i'nterprett knand ,analysi. 

2.* . 8 Sieltton' and Si'ze- ­

taehei revio6 knoledge' ac qired oa'n ily tWO
 
areas,~~~~~~~~
l'7 ~'e~ tdr di 

4.A 
r4 ent 



FIG. 12. THE STUDY AREA
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south: Tinna, Mazroub, El Khuwei and El Muglad ( ) were 
selected as focal points from which the survey was to be 
organized with villages chosen in the surroundings of 
each for the applicantion of the 

this problem, 

questionnaire, Pig12, 

There were no readily available sampling frames to 
allow accurate selection of sample sizes, nor time allowed 
for the designing of such frames, To resolve 
surveyors were directed to visit the settlements selected 
for study, estimate the number of households in the settle.­
ment, and then choose a 5o or more sample of all households 
for questionnaire application., The results of this exercise 
are presented in Tables 21, 
22 and 27).
 

As coul. be depicted from the three tables the total 
sample surveyed was 565, distributed as follows: 14 2 
samples in Mazroub--Tinrna area, 224 in El Khuwei area and 
199 in Mug.ad (Messeriya Humr) area. In total it covered 
20 villages in the three areas, 

2o3.. Ethnic Comnostion" 

The two firs* areas Mazroub-Tinna and El Khuwei show 
ethnic heterogeneity as contrasted to ?uglad area where 
this is not evident, This may be attributed to the fact
 
that the two former areas were more open to tribal movement, 
because of accessibility anrd the fact that settlements 
appeared there earlier in time as compare6 to the latter one. 
The Messeriya area up to very recent times was almost a soni.­
closed district, dominated by cattle pasLoralism, with 
limited water sources to outsideattra,.t elerlments and 
encourage settlement, However wi.th the advent of the 
railway line to Nyala in l()2, and the execution of 

(x) As from now on Mluglad shall be used in the text
instead of Messerlya for specificity, since the 
survey covered the settlements around 
this centre

which comprise the north-central )art of Messeriyn 
area.
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IImassive programmeoftube',wells as, from he ni d- six ti e s 
ndo -coup1led' with'e ofopation'4 attraci fte~arealtinP .
 

-a~6,b'th'- etrole'6 ,e-,cp'ratinactivities :in' themid-~
 
by th..the,' to 

i eg' 'eto4'etie '-adsVet es.tabgntjp en ;up. tHi\wver, it seems " 

V 's 0,,: il-ti ma"taining ,itsot'ldence hanioge 

2.3.4 cupato~iStrUCtUrb4 

Ocupation~alr ,the ~~tegr of cul tiv ator "A~dominant " 

' in the, sample: sta ed'ki air txee areas,, with a, hi gher 
~pesee ,,,nomadic ,lvestocl-aisers,,in Mazroub-Tinna sand 
Muglad areas. 'Such}'nocuational di'stribution is,a 

conequnce o'.4a44uJio'na and ecological factor's' that have 
J1 ilddth.Iyps.T..eonmespracticed in the three 4 

areas., -Mzob Tn' -rais part of' the semi- arid region
~of;Nor thier-nh'4Ko'df, ginll a camel and sheep'hiO 

Sraising 'count1-' Presenty it is' a marginal 'farmning 'area 
~ " ~'ostillin having pocke ts o f popul a­44-ti on~whi'ch rit'pt 6 old~affieh and'-sheep nomadic e'conomy;
 

besides receiVig'.,1f& KababishJ nomads 
 who annually inl'il­
444<ts.ra te: from, the n area lies between Mazroub-


Tinna afld'Muglad!- a hge analta
 
teMazroub-Tinna 4wich lie's north of' it" ard fis'
 

4predominantliy s~ttled"'by cultivators while 31 Mgad 
area,

"as described, , eviously,, has only recently attracted
 

"settlement'and, is-still maintaining its basic f'eature of ­

cattle pastran4 11 

" 

Examing-t 'eoccup ational structure by area tends 
'~' to show the pre 's~ceof' thessme catego riesa with some 

vin'ar ate eo n te-,isriut~nwhich'Ar'eflective 

of the typsof b'ono'mies practced in Kordof an" Region,'-- '­

2 .,5 Main, , 'aPIA6' Features:~' 

Table 241vs i i r a status of. respondents which :{$
 
sbhow ' ' e- hre areas- 4 stuidied the -survey, conc en­

1rated .o n t hos e wh4'werd heads Theef'o~
of,4 households e'''
 
the ,percentag'of' thoseflmarried' consti tute s about 90%4 
 of 4 

'" 
~'~ nsa p i e su r v e yed ," 4' ' 4' - ~ ~ ' 

http:444<ts.ra
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Ta bl e 

Res-nonenbs by italst&tu-, 

Area Percont-,r 

Maz roub- Ti ra 90,14 9.o86 
Khuwei 91, 52 8,48 

Vu:'1ad(92 46 7,54 

Total answers received-

La2 roub- Tinna 142 

Khuw ei. 224 

LII,S ad 199 

of all nra.,r s: ,:ore than 
I ercLnta, t'ewifP, one wife. 

Maazroub-Tinna f682 13,18 

Rhuwei 85,08 14,92 

l<ug lad 65.02 34.98 
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CHAPTER THREE 

ECOLOGY AS PERCEIVED BY THE COMLIUNITY 



-GHAPITER -THREEV= 

ECOLOGY AS 'REIVED BY DHR: COMUNITY. 

e ,lpaaee -Studie'd­

epe 'I o n o n,, he 'p sica ":,d biologic al-,featu 'e a 
aand indi ca to"' te,,h , epo r~ s.ad'equatelycov ere d-I h' 

ysical, eloyoth 3daea. Tflae se.-*sec t: one wer ej 
wen, frmatcnclon f vi ew,~ yeiet~t 

tzai0 in th elreated di'scipl'es- and ithr-4
 
T"heL drw rmt h eaial a '1 era iure~on thie~yt oar eas,
 

Ifli tiai n'gand., adopti ngapricptr approach 
t enuviveo 't i tspangetr.and"' .weesiet t 


.;jroutise wou pl.smbywrk k:lo sely wi th targe
 

,,,-cotld .definitelv~ faiiae th ,o~-n.,~ltosip-iin

the- thre Building~ onthis~ premi se, dthe~ data eolrt­

trogh Kthe que aitionnaire&me thod, ''d.ress, the question, 
iTo .,,hat degr'ee, are local .cornmuniti es'@d'equately:,nore 
~ about -the physical; ecology o their area., Theprmts 
<investigated wer~e s.i ty e's veetatjon. 'types and-i~ -

I 7 The info' 9tlon 'obtain 'on the aboveppaam'eters s 

I preceived by 'thie sample atudie ,'.when intierpreted, follows 
clo elythepicuregiven by. the technical accounti ng as,~i~ 

Sshall be revealed in the followingisc ssion, ~ 

-3, 2. Soil typ es:
 
<~ ~.Tabl&27and 28 , exhibit.'theiiiain ,soiltpsan.
 

thante n-grass1 -SPEcies: in the three areas as, 

r~eported by respondents, 'V-'­

._Dpenin on weight ftheanswers 1given~ the degreef
of, pr~evalent soil type :asas andntef h


wasbactand inth fraeofte

oageneraliatio'n-bf sandy,-1oam~ '6n& ciy,r
 

catenifatfodominant, mediUM and' limited 
 sdo 
hepr~naeanswers wo rked out in Tb e 27. ~ ­

jI 

A, 
 -

-- ~ 

x 



Table 2)7
 

Soil tvres ran/ked accordij6r to their areal distribution,
 

Area Pe-centare ansv;-ers rec'ivTd 
________Sa.,-d soils: Lo'amf s, .1 -ayey soils
 

li-.azroub- Tinna 90-45 82.28 
 127 100,00 

Khuwei 76 301259 1JJL1 lO00O 

Lur!a d 87 25 6.86 55L 89 100O0 

Total aLnswers received
 

IEazroub-Tinra: 157
 

Khuwei : 270
 
I glad 204 
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Table 29 (-Cot 

--cent& otalvcr r 01- tir1Speci eq yi sterice of Sol] tvrr-ead sreciesL*az rou~-T~- Ktuwe±ila­
_ _ __ ii__ cL) ---

Hyperhenia b&ij I I 

fanicum Subalbid-um 

Sporobolus f 
1 

3 

qycrorhila auriculata 

Rotobella exaltata 

L~ UJ' J & J'29 

10 

3 

0 yza 1 or~istaminatP. 

Nte, ~ Indicates disappearing species, 
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Hence in Mazroub-Tinna area sandy soils are dominant
 

while the category of loamy soil is prevalent and that of 
clayey soil is limited. The last two are localized and
 
found only close to jebels in pediment surface, and associat­
ed with the few wadis. In Khuwei area again the sandy soils 
are dominant while the other two types are prevalent to be 
found in the loamy and clayey pockets to the east and south 
of Khuwei, associated with pediplain surface and wadi catch.­
ment areas. The same picture is true in Muglad wherearea 

loamy and clayey soils prevail.
 

This very general picture portrayed by community
 
responses coincides with the detailed 
accounts on soil
 
types and distribution given in the reports 
of 1983 on the
 
th.r-ee aroas, as could be cited in 
 ppo713 in El-.Khuwei
 
Mazroub-Tinna study area report, and pages 61-69 in
 

Messeriya Humr area study report, 

3.3. Vegetation types: 

The vegetation types displayed in Tables 28 and 29
 
were tabulated from descriptions given by respondents. The
 
species listed were the ones 
accorded more than 15 answers.
 
Species receivin; less 
than this number of' answers were
 

discarded.
 

Nanes of species were supplied in colloquial Arabic.
 
The final 
list was supplied to the team range ecologist who 
identified the species and provided the Latin name equivalent. 
A nmall number of species were unidentifiable because of 
variation in the local terms used or the unfariliarity of the 
name. For the benefit of researchers and for future follow­
up work it was decided to include in the tables the local 
r,-.me as well to facilitate identification. The same system 
was adopted in the case of the two tables on wildlife and 

birds.
 

It could be depicted Crom Tables 28 and 29 that 
the listing arrived at from respondents' answers goes in 
line with the vegetation descriptions furnished by the 1983 
reports on the two areas, the sarne as in the cese of soils 



F10,13. RAINFALL ISOHYETS IN KORDOFAN
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discussed previously. Reference is made in this regard
 
to pages 7 to 14 of E1 Khuwei-?Aazroub-.Tinna study 
area
 
report and pages 69 to 75 of'Messeriya Humr report.
 

apparent the theIt is from two tables that variation 
from north to south in the amount hnd distribution of rain­
fall Fig. 13 has its direct effect on the kind of vegeta­
tion to be found, the range of species available, the density 
of the vegetation cover, and the richness of the ecology in 
the three areas. Arranged according to their occurrence and 
ecological relationships the listed tree and grass species
 
yield different associations as displayed in Figo2 of El­
Khuwei-Mazroub 
 Tinna s3tudy area veport of 1983 and accounted 

for in the text. 

Based on Tables 28 and 29, while Mazroub.-Tinna area
 
has 11 
 main tree species and 12 main grass species, Khuwei 
area has 20 and 14, and Muglad area has 26 and 27, respec­
tively,. Such variations when relabed to the use of the 
resources espe,iall under the absence of _'onservation 
measures are indicative of the limited carrying capacity of 
the northern area of Mazroub Tinna as compared to the central
 
one 
 of Khuwe, and the southern one of Muglad. It also
 
explains the icceleratin; rate of dei.adation 
 as one moves
 
no rthwards,
 

3o4. WfidL t f 

Tables 5 ad 1;furn shed data on wildlife in the 
study area, viv.Lth Lhe first giving information on mammals 
and the second on biras,, The same procedure adopted in 
preparing Tables 28 and 2 on vegetation was applied in 
the preparation of these tables, 

The tables repo_-t on mammals and birds that used to 
be parG of the habitat of thtie areas with many not 
necessarily existing at present as indicated by the strikes 
showing the disappearing types 

Again if we apply the counting method to the soecies 
reported, the north-south variouion in ecosystem capability 
becomes immediately apparent. While there existed 17 
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x 

Table '10 

a7mnals of the study area° 
f.'az roub--

Local Name English Name Tinna Khuvwei Euglad 
r-JI Jackal x( ) x(o) 

O -Jl .. Fennel x (2 x (2 x 

(s Grivet mo jdcey x (2 X ) X 

c.- Strid hy ena x (. x (2 x (o 

vWart hog x ( x () x 

Wild cat x () x x 

I Hare x (2 x x 

.Groun6scui-rrel x X X 
1J .0ne X () x (o) 

Oru±Ic x_! Ga.. (.) x (o) x (2, 

C, ( x ( 

Fox x (°) x (,) x 

ji Yoni tor XX X 

....ix x x 

Hart,ebeest x (o) x (o) x (0) 

Rat X 

L$ ,uI .:I Aardwolf X 

__.__.n plrhant 
 ( ) x (.
 

_. 9_1 Roan antlore x (2 x (2 
. _ I X ( ) x ( )_. Lion 


O ... Addax X
..l 


B Kob x x () 

D ik dik  

() t x
I Cont.,°/,
 

X 
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Table 30 (Conto)

Local Name u English
"____ 

Name "lazroub-
•_Tinna 

Khuwei la d 

jL~ F --

L_­ 1 }-. Scimitar horn 
_ II_.o 

oryx
Zebra x 

x 
(o
(.) 

x 
x 

(
(2 

. I Spotted hyena 	 x 

Ratel 	 x 

Tortoise x x (2 

Grivet monkey x (2 

Wild dog x (2 

- RhLnoceros x (2 
Water buck x () 

Giant eland 
 x 
... ._JI JI x (2 

x (o) 

Ra tel 	 x 
01-r .I y 	 Redfronted 

gazelle x 

Giant eLand x M 

Note: For mammals an , birc:., no scientific identii'icL­
tLon of species was attempted,, The sur-liedLEnglish names were based on knowlecdge of theprevalent types in Kordofan, 

Originally found thein area, 

(): Presently 	not found, 
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Table 31 
Birds of the Study area. 

Local Name Erglish Name McIb"z rou b-,:TazrouW Mui la d 

Kd ulaTinna 

m -­' 9. fHornbill x ,) x ( ) " 

r.Y.---- '.9 	 V ' 

~Xdr .x. 	 rX x 

3 j1JIJ Jlu Guinea fow! 	 . (2 x (o) x (,) 

..... Starling x 	 (( x 

r{...21 Ostrich x (2 x (o) . (,
0 tic xXix 

DovP.s x x. x 

J..- .. ,---le x (o V (B) x () 

Weaver X x X 

...
Sx 	 x (o) X. (°) (,) 

x ( ) :: 

Bustard x (.) x () (,x 

Crane x () ",(2 x ( 

. Abdim Is stork x x x 

-II 0-----" 9.] Iarabou stork 	 x (o) . 

x x x 

Cont,/,
 



Table 31_ (Cont.) 

Local Name English Name 

.h,2 

XMazroda> 

E __ 

o---.z 

I,._1 

_ rt 

L Hoopoe 

Crow 

Y. 

x 

x 
x 
x 

x 

x 
x 
x 

X. 

:. 
X 
x 

---.. 

I___ 

r 

€iWhi 

Thi s 

te -bell ied
.bustard" 

Vulture 

x 

X 
x 

x 

x 

x 

( 

(2 

) 

x 

. 

" 
x 

~ 

I 

~Whydah 
K...K 

x 

C J!,4S) L .S : 
'Kx 

..... Sand grouse x( . (4 

Jlj..j~ ~,~s Vleatear .- (4 x 

j-__---J4:.Ai 

(sL JP 

Crowned crane 

Cattle egret 

Sudan dioch 

K 

x (0) 

7K 

: (, 

. ) 

"* (o) 
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TableP 31 (Cont.)________ 
Local Name Enelish 

____________________Tim-ia 

TName X.zbOKhuwe 
e 

,;u-a
]ura 2 

C x 

No.te. ( indnicate dislpjrerare sipec.ies. 



1 2%'s e ie 

aes', thenumber off, s'p 


e'so' -Mbmlband' of -'i ~dsinMazroub- -Tinna 
e i -2'an 48' fb Ihuwei' ar~ea 

a i n 7in MugL ad area respectively, 

The dat' tn~a presente d i n thi's s ect n, based4o esod­
en ts perceptio'n of the rlo calecology ,sho w that people ar 
kno wl edge abl e'. f' tc1 iscpy~a onstituentsoi theJ 
ecosystems they-'are livng in They may be shor~t of -the, 
essentialcientifc' knoedage,to, ~coirela te~how the sev7
 

-. ;-constijtuerjtS. iiiteract; to int erpret \h6
o: es 's perform'­
and 	 wiat intenal, b3alance&s are to-I be realized, to maintai n 

te functio ning. Suc h. int rpr et atio nsand. understanding 
~-ar rkofsceniss 'As ated earlier in planningte 

f~,uture pDrogrames aimed~at, checking environmental degr'ada-.­
)iont nd ac the c'e tion of Bound economic bases Pounded on 

~sustained growth, it, is 'essential ,to, involve local conmuni4-_ 
~, ii~nth~process. A comm~on background of eco system 

~c 
or ceri stics i s avail abl eto loccl coimunities. Tbere­
)fore this knowledge. could be util'ized-1by scienti'sts, afl ' 

p~alanners in .participatory action, in training~ and in 
envi ronmental, extension programnmes. 

lk1 fi k 
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CHAPTER FOUR 

CROP PRODUCTION 

4.1. General.
 

In all three areas staple food and cash crops are 
annually raised by local comnunities, plus gum arabic which 
is extensively produced in the two northern areas. Cultiva­
tion is carried out side by side with livestock usising and 
the two forms of economy exist as Coplenentary to each 
other, providing fmil.S sustenance, While there is a 
dominance of village based type of livestock raising in the 
sample surveyed, sipc, the majocity of resondents were 
drawn from set tieu vorn,.anities, there is a teadency for 
prevalonce of sen, -"omadic and nomadic types of livestock 
rai3ing in the northern (Mazroub Tinna) a.ea and southern 
(juglad) area :ombined with crop production, 

The main aspects that :.hall be discw..ed under crop 
production ate the foll owing ones. 

i. the extentu hi':h crop raising is practiced 
in the study bazed thearea on size of population 
ac tuaiiy cui t.i Va!, I rg, 

iio respondents' perception of the relationship 
between the phybial elements, e~g., Lolls, rainfall 
etc. and crop prod]uc tLon, 

iii. crops cultivated Jurinq the survey period 1960. 
1983,
 

iv. acreage put under different crops, 

V. production attained for various crops, and 

vi. adequacy of staple food crops produced in meeting 
f'amiily needs, 
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4.2. The Extent Farming is Practiced: 

Tables 32 and 33 try to answer the question what 

percentage of the population of the study aiea is practic­

ing farming, and to what degree this practice is a regular 

one, especially so in relation to the adverse climatic 

conditions and the low production levels that have been 

prevailing In these areas during the 1ast couple of years. 

Based on the data "urnished by Table 32t the per ­

centage of those practicing cil tivation is in the range of 

86 to 93% of the srnplt- sLurveyed, This indicates clearly 

that farming is the major economic u.,tivity of the study 

area, among both the settled and nomad communities, For 

the latter it is under, iten to secure the household staple 

food supply. 

Of the above [.ercentages those who were regularly 

cultivaLing durifg the production Leasouis 1980 to 1983 were 

in the range of t2 to i.00. in the three areas, This 

emphasizes that despite the ocurrence of inadequate produc­

tion and -rop fai-lurt- for many years, ac shall be elaborated 

in the forthoming discuasjion., farmers III these areas kept 

trying to raise crops fuin these :iand-. Their persistence 

is backed by the foiowina argsrneatis stated by respondents" 

I. 	 that they have ] imited alternatives within current 

eco system c araQb'il it es Ut.,t he ft to otlier forms of' 
-. vell hood and npioylment, 

iie other 

knovmr 

opportunitie: outside their 

to them ain r 'say, and 

aretis are not 

iii, that they relate pr'odurct.ion fluctuations to 

major factor, ie,, rainfall inaidequacy, and 

they had experienced rainfall. havocs before, 

carry on trying in anticipation thal good ra

will come next year. 

one 

since 

they 

ins 
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Table 33
 

Reasors given by the minority nct 1rracticing cultivatiorn
 

Area 
As 

Absent 
,ercentpe oi answers received 

Lcw return Found aiter,. 
from Nomad from native sb-e. TOTAL 

_ S_ village _ _ _agricultulz: of inccrre 

IDLazrouhb-TinL 1)76 58,82 2c,,, a2 0.00 joo 00~O 

Khuwei 40: 90 0.00 54,55 f 4.,55 100O00 

Lulad 3n,77 7,69 38 46 23,08 10OO0 

Total answers recei-ved
 

Lazroub=-Tinna 17 

Khuwei 22 
Mrlad 13
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villages, and still others were nomads. Those who indicsted 

a negative attitude towards farming "low return from 

agriculture" and took decisions to shift from farming 

because they "found alternative sources of income" 

constituted a negligible minority, 

4o3o 	 Physical eienenta/crop production

relationship:
 

Two parameters were investigatc.d in this respect:
 

soil suitability for cultivation and rainfall adequacy for
 
crop raising. The results obtained are presented in Tables
 

'-'4 	and 35, 

Table 34 indicate,' the sultabilitv of the three types 
of soils for cultivation, Sandy soils were ranked by 
respondent,,- as the most suitable compared to loamy and 
clayey 7oils receiving a weight of 85 to 9h4,0 of all answers 
given. Next came the loamy -soils which are found in 
Khuwei and ?,Iiglad area. Th last mentioned were the clayey 

soils, with limilted usage in Iuglad crea. 

Rlesponents' reasons for the suitahi~itv of sandy 
soils for culivation embrice, 

i. 	 abundance of thi.j type of soil as seLtlements
 

are foundel o:, hen,
 

li 	 acces ;ibility to siettlements, 

iii. 	easy to be work manually usingC th; type of
 

ir.plenents available to the f'1 ri,.er,
 

iv. 	better roisture efficiency under the amounts of
 
rainrA2l recelvsd i tle o
area, rA(: 

v. 	 appliCation of land rotation between annual
 
crops and gum production,
 

The second parameter examined was rainfall adequat.y 

for cultivation,, The data obtained are presented in Table 
35. The four years select,fd for investig:tion, 198T­

1983, were thought to he thle onei; which ivespondents 

I'efmefl)eI'o 



Table 4 

Soil t-,T,es according to suitability for Qultivation. 
Area Suitability rated accordi to respondents: 
Area answers: Pivpn in percentaes 

Sand- soils: Loam soils :Clae soils 
t TOTAL 

azroub- Tin a 94 28 2,86 2 86 100.00 

E1 Khuviei 86.00 12o76 1.24 100.00 

Mglad 8517 8.13 6.70 100.00 

Total answers rceived 

f,azroub- Tirna : 140 
Khuwei : 243 

Magla d = 209 
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The results obtained above show consistencyo (.ut ,t 

the four years studied, farwers in Mazroub--Tinna ar ?uv rad 

adequate rainfall for cultivation in the two produ> tion 

seasons of 1980 and 81; while in Muglad and Khuwei areas 

they had adequate rainfall for the three successive produ­

tion seasons of 1980, 81 and 82. 

It is thought interesting to relate community percep­

tion of rainfall adequacy for cultivation to actual rainfqll 

figures in the three areas, The data available in this 

recpect cover only the two stations of Mazroub and Khuwei, 

and again partially covering the time series studied, ioe., 

1978-81.
 

The annual averages for Mazroub and Khuwei, which 

were directly obtained from the stntion eaders there, f*or 

the mentioned period are aq follows: 

Year Mazroub Khuwei 

1978 44q.5 mm 361.5 mm 
1979 164.0, 456.0
 

1980 268.5 370.0 
1981 234.0 280.0 

Two conclusions could be drawn from these figure-, 

That the two areas experience rainfall fluctuations in the 

total annual mounts received, which substantiates a 

previous judgement that communities in the survy area are 

accustomed to rainfall inadequacy and annual crop f'ailure, 

The other point is that since 1980 and 81 productlor se:ons 

.,ere reported to have had adequate'rainf1ll for culvI ' ,n, 

i.t could be interpreted that the amounts received inT th ­

two years which. were between 234 mm and 370 mm are indicro 

tive of the range of rainfall required for a success!Tl 

harvest in these areas. 

Yet this conclusion needs more qualification since 

rainfall adequacy for farming can not be judged only on 

the annual totals received, but on the pattern of li, "ih1 

tion and the frequency of rains throughout the season as 

these relate directly to cro' moisture needn. The pictlire 
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and a higher intensity of crop pi-oduc tiono Thi, eiH, uig 
position could be attributed to a number, of' 'aetv,,_-- i,'clud­
ing: the early settlement of the area, developnl ert c' water 
soureces, growth in farming population, its loc.,tion on the 
main E1 Obeid-En Nahud transportation axis, access to market­
ing infrastructure and to some degree adequate rainfall for 
crop raising. In comparison Mazroub-'7inna and Muglad were 
originally dominated by nomadic pastoral economies, and 
recent history of settlement, limited development of w-ter 
sources (especially so for the former one), less growth of 
farming population, remote location from primary market 
centres, and in the case of Mazroub-.Tinna a marginal rain­
fall for cultivation, A more closer examination of the 
picture in the three areas -eveals the Following; 

a. Mazroub-Tinna Area: 

There is a high conc.entration on millet production -in
 
Mazroub-Tinna area wher-e 77 to 80% of respondents 
 grew millet 
in the period 198(j-83. The variety grown is a quick matur.­
ing one which gives an adequate harvest in god ' ri ror 
rain. Sorghum is grQwn too but not as extensively a,-; -,.ilet, 
being raised by 37 to 42% of the sample surveyed, Exp:;!.-vion 
of sorghum production in this area is l1i.ted by two (.,j7Gors, 
The first is the low amount of rainfall received which does 
not guarantee a good harvest, so its cultivation is risky. 
The second is the preference of the popLlation for millet 
as a staple food. It is interesting in this regRid to report 
that the people of this nor,;hern area compsain of .o 
forced in recent years due to the drooght effect 11o cki ige 
to Fetarita, a kind of sorghum as a substitute for mi.l , , 
their habitual diet food, 

The two main cash crops produced in Mazroub.-Tinna
 
area are sesame and watermelon. The former was producepd 
during the surveyed four year period by 48 to 52; of th}e 
respondents; while watermelons were produced by about 75., 
of the respondents. 

The type of sesame grown is a quick matring vna'i tv 
locally knowm in northern Kordofan as el. Tifi t le 
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to yield a harvest in sixty days, Watermelons are
 
extensively 
gown in this area. An elaborate account of 
the production of this crop is given in Mazroub-Tinna study 
report of 1983. For the purpose of the present discussion 
we may highlight the following points. The crop survives 
well in most years being adapted to the ecological condi­
tions of the area, It is normally grown in late rainy 
season and produces in December, Becaus-e of the shortage 
in water supply in this area the melons are sold as a 
water and feed crop to the local animal raisevs and to the 
nomads coming from the north, with iuany of them depending 
on it up to the end of March. Animal owners or original
 
producers thereafter sell the dry 
seeds to local buyers. 

Groundnuts and kerkade are procuced In very limited
 
amounts in this zone, being grown by 
 about 6:1 and 10S of 
-the sample surveyed, respectively. Thas is a mainly due to 
the limited amount of rainfall experienced by the area which 
does not support these crops. 

Many farmers grow okra and lubia, Ouzt of' the sanple
 
surveyed those growing the 
 two crops are in the range of
 
50- for the former and 35 to 41/ for the latter,.
 

It is to be sta in this connection, which shall be
 
discussed in more detail later that there is a great shift
 
in c ash crop production in this belt, between the 19 6 0's 
and the 1980's. Gum was a leading cash crop in the 1960's,
 
and Mazroub that was one ofat time the ritain gum markets 

of north Kordofan.
 

Gum production has declined and Mazroub has changed
 
in time into a leading watermelon seed market. The 
shift has been at the expense of hashab (Acacia senegal) 
tree which has shirunk in area because of the drought 
effect as v;iell as the extensive clearance o land to 
make place for the cultivation o- tht . otheio '-'ops, 

b. Khuwei Area: 
Again in this area millet assuomes irportance as the 

main staple food crop grown by 76 to 87"' of the respondents. 



Soghmii's "th'e,next est'ab~lis~ed' food -crop ryaf e 
V, oif he, respondent s'.-.'F.or-some in Mazroubinlaao nl1e 

isfa our'ed, as the inAin d'e oparod t6 eth be'tyeoff~~~~ztiesoghmln ie 	 4T0i prc 
7 1 sr he; n, ie-percntageof 'sorghbn gr wer s 

"n"hueai'ea--cornpared.,I rao:Naru'>i sdet 
hger rainflad he presence of 7 oany 4 soils wJIA oh 'are 

betesiu'ited to -sor ghiw production,~ 

cosdrn cashcos ;sesame, grouindnuts+, swt-~nc' 
1.eOnEis 'are idelyLt r n somne kerkade prcduoed &s well1, 
FairWh.grew seam ragdndyv-4 f h 

a 	mp e sreydt s e who gre goundnutb-iecn 7 

~The percoentages 'taand 
Luba-re lsohigh oji ;the oder:of 67 and 62%consequnty 

Thehihitesiy o~cpprodton in KhuWei area compar­
~ ed4 to' the 4other,:'two has already been explAned 'b eing r 0fer
 

red,,to, many.:factor's vihich hae aided the 
 rise of comm.ercialW 
4K4ized agricultture and 4ephasised ~h oeo co roduction, 

6s the main, form of be cupation Iand, source of livelihood of 
the, population. 

c., Muglad Area: 

Miles heladngsaple food crop al so, in Miq,~ 
4 ~&~area with, 79 to 87%: of the respondents growing the crop in 

thefour ye~ar period 1980.-83. Sorghum was gr'own by :about 
%30% of the samp-Le covering those not growing iltjuj 

some of thea millet growers oombining sorghum val 
I 	 A2ain ,c;-4in:the4 case.,of Khuwei area the prevalence oVf
 

so ilsa'and higher amounts of rainfall favour teprdcto
 
Of44~sorahum i n'thbi belt.
 

/4 Beingbasically aypastoral area with -cattle :ext en iv.-< 
~ ~~ly raised4 as 'a source o f food and, cash,: cultivation i s 

~Carri ed out iq4 this zone, fo r the supply of.. staple foocd 
grains.Hne 'sexetd:that cash: Crops assume aK/

-. reduced'~'ole compared 4tothtw rthrs'e,4ra t <44J 
4 

by: the,.given percentae3, -4rudnt4 th edn1ii
 
wasl growmn, by 52~o of It he,44sample 4 atudied, J t- i sa roprrJt
 

o 	 ued crop in, the ara cul$ivated a;nC~ i 1 I 

k- X",~4 



oatl~~~~~yy by 	 6croppers. _'In bothdethrdlbuoxbYsare 

oases th6aou ~ s f om 1) nae~~'nrm~
 

bevel arsly o 'the souti :f ulad. ;Sesame and Kerkade~(+A 

wer e- atalimited, i nrdu 	 el ' y 5 and, 6%,grown,jrse 

th e 1 "surveyed, Wterelans. were, e-oY 00'
 

not'-aS water ;rap no r fr,,' ~he pr dutonoses'o h
 
-market", biut, mai nly; as~ futraised byaot-7 f'he
 

sap ,-5k 	aUd ~swerr e on the orderof~37,and,,:Wi­uia we 
2 5 

On 
 motn bevto to. be~conoluded'from'itbe 
$data in Tabl 36 is. the fc thatth4ere-is a.coni'ster1C2.y2


in the percentageof resp'&ients 'rowingh ifee~ crap a
 

'for the fo uii years. investigated :in~the! thre:,e survey. ar~eaas 
I.Thi s c an' be attributed~ to "a number o~f~factors: **­

i.That' the household in.i the't'hreel areas depen'ds'on
i'ts'elt I:Q r pro duci'ng it tpegai fo'd.';The *<4 

mts.Jstaity 	 o'grqwn 

;fv ty grwI:milt , some pr e'Ifer soroghum. sand,
others combineghoth enc emeetingth 

staple food emi1i~ents from Pe famiyar 
d. ruir h i fam 

and, wi thout 	r e srting',to, buying imported grpi'ns' 

ts,an established househl y srtgy,. 
ii'The household has to produce cash crop~s for the 

market. to earn money'to spenid on th' othei' 
'ne.esti'es.,"The r aige of oop prodticed iasyery 

muc the suitability of' 

-outo 

deermnedby ecoological 

~the area for tbe product'ion of' certain crops,' and 
the other economic alternatives 'viabetote 
household, e.g. , 21 llirehre sesamne, watermelons 
and' sheep i'.Edsing 'in Mazroub-Tinna area compared 
to -ful deedec on commercialie agiutr 

plus village-based livestook'in IKhuwei' area, and 
:groundu s pr'oduc ticfl aid' cattle p asto rali sm. in 
~Muglad areaa. 

S> iii' Du6, 	to the~bad pricing policy of cash crops which
 
blcsmark'et inc ,tss rm h produ'cer ther e ias
 

negligil ' h tf'mone crop to the other in 
t-e forya' inY0sti'ate. 

http:a.coni'ster1C2.y2


ahe7 ae g6hibi ivated,,in the~three 
,areas!given 'i ranges ofmn kh a(~e a r the, pelio &3>0u 

8L'ans' V.a,oduuld'be dei-42ad' ~froifi thi a t able 

Rangt ii Lfofs 

le's i5 nMakhmas tn1or n'~u~t 6m..i ± 

iscosstn f 1,, three "ax'eas'.and f6 r1-the' fouir years~ 

iitivated 'is 
~coac vs including fafily- neds fr foodd rops andocashi, thle ' 

Thar Ag infl~uencoed by a numb of 

impi mentsain use,,which are rudirnen y ns h 
etaryoes h degree' f 

c ~eaine 1S~ the 3, nd.-availabl'e - or miltivatin -h iz o 
Sthe buselhold which dietly arffects t he l abo ur Input in 
f~4~arming, aind> the food grain8 8upply plus the financial -

siuat~ion of Lhe household during the rainyseon Th 
Slatter, two largely" determine the acr-eage cultivated siniee 

poor familles normially eell part of their labour to tho Se 
w116 could ldret hemi and hena e end up cultivati-ng smallar. 
areas. 

The 9orioluatans to be~di~wn fr'om Table 3 that 
~~<vacreages up to mskhamas art: cultivated by the Wallm 1110stiy 

.a'nd, poor households, 5 to 14~ makhb-isi by average househods>Jh 
and 20 and mrnom' makhamas by pro 8perous houselioJld9 .e. , 

-,>Y~those who- can manage hiring additional, labour.'from' -~te :,< 
thefafl. Regarding the area u ndrec crop ae

38-supplies detalled information on the0 three survey aixcas 

for' the year 1982. There is a oonsistency between the 
-~total acreage cultIvated -and the distribution of crops gyro0wn
 
----~in relation to the total f'arm siza, The fo.llowing result3
 

~'"could'-be reached from Table, 38 presented in Lhe established
 
o-equence of Mazroub-Tirna- Iuwei :and Muglad ar'eas.
 

MiletIsthe le-8cing crop in -the th~ree area,I
Yd sp119,1 31 and~ 39%,v4th the majoriey o) fariiia's 9 

'41l ~~r 
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Table 38 (Cont.) 

Total number of answers received under eifferent 

1'azroub-Tinra 

Khuwei 

Mac lad 

raresg 

1980 117
 

19 81 116
 
19 82 116
 
1993 11l2 

1980 202
 

19651 198
 
1982 202
 

983 202
 

180 178
 

1981 174
 

1982 167
 
1983 164
 



gwin e 	 ntagein 

azro a bTinna -i ee .eau ,e t Js -lLIIthinmi 1 mat 
Sul to- the.5' 

.- j cgroplaoa il aifb r ive there, 

.... iii. b ,nCgorghu. to mille and as
 
m cnditio'ead by! the 'ecologage. ta.
.entned owino 

.:on co1eiis grow:n li ited areas, with, the majority o f
respondonts 82, 72 and 89% cultivatng esta 

: -7;i besi es mer grg ,gonns hn tell..- manyofses a51ah m hamasn 

iii. 	 The acreage under sesame and grouridnuts is within 
the range ofwI mi- sLahamL idn tazrob-Tinna and 

Mgaar-sas indicated by the following perc ent-

91% for sesame and ogroundnuts in the 

' f and 100% and 87ne, respectively, in the 
t.,. areia. shows exception with anKhuwei some 

tendency for increases(in the percentages growingig 
5-.9 Eniakhama~t fox, both cropa, due to the more 
conr."nerciaJlized f'orm of agriculture practiced in 
this 	area,. 

iv In all three areasthe acreage under kerkadeails 

within the range off 1-4 makhamas, e_ "t " " 

"'ltivated with krkad tend to be very small. 
v,n,The watermelon acreage is small. in MAgld area 

since it is not extensively grown as in the case
 
''5 off Mazroub-Tinna and Xhuwei areas,. In 
 the latter two~ 

the azreage varies conoiderably being distribut­
~A..ed within the ranges 1-4, 5-9 and '10-14 mlakhoainaa 

v.For okra and Jubi. in all three cases the ac) 4Cage 

itinthe of' 1-4 
Tbe39 provides Information on farm location and 

the ~ - lt utivated by the household. In Mazroub­

s range makaas, 

iubro 
Tinna and Muglad areas the majority of households cultivate 
one consolidated plot as Jndi-ated by 83% of the answers 
received. In Khuwei area there is a tendency for disper­
sion' w th 68% having consolidated plot& as compared to~ '32% 
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dispersed -lo' ,Th 	 a i1 ohfii . Ial Is 
ofm, the trmingeonn isw ..aea, comparedo 

...to the otherptoumip6W4,d fa es' ouen y4 of rtati n 
oot~nd aelbroTh te 'hdi t 0b y dumber of 

plo tsi s t abl e, crfinnis the special situation of,
 
j~Kbuwei hae pevoentageso,912ad3 nngrpn­where 

entscultiein 2,oe o .y12 and soid­c3lmong 
'2exstnc3o 

r W 
iv 
's i 

ely, co nf i rmna thea nd"A plo ts, 'reape
W, ' of ln paxeuaioiaef eo pebealen nd i 

exihitencdofwa. dispe sed pat terz'n of 'fa n g: : 

. he, p ot rotation period is givenin Table 40. For" '	 . 
the .ajority ofh farmers the time span t s 5er as 

:"~'indicatved by 59 to 68% of all an~zwera received,, This seeomed~ 

ae eand.ofthe period. Underaurilentthe devaLation or 

years and less) is de able for improving sol fertility 
addefinitely lorger~periods (10 years andi more) should be 

th vegeatio ..... -av ducoe the 	 areF rpeid' checked. However frcters' decisionsuse a o shaped by many 
stimuli, ue h as the level of fertility of the Individual 
pltthe availability ofe land which d rermlnes the rntation 
period, and ther asponse to family atid market needs. 

Table 41rgives the producton levels In total 
amounts for the diffient orops produce during 1982. Wu. 
opted for total anount, bectue it was easier foi- r..pond­
ents to give intoiinal-ion on the total' havvest attairied rtither 
than yields per makharnaa, Again 1982 was selected bocause 
it 	 was the last harvest seatson when the survey was conducte;1, 

hence co'ild be better reembered byv cultitvators9 The followi­
ing results could be concluded 1front Table 41l. 

1. 	 in 1bazroub-Timn area tha fiest thz'oe ranges Off 
production (less than I sack, 1-2 sacks and 3­
sacks) whow the highest frequency Lor all crol,, 
with a tendenoy for the first range to dominate, 

ii. The same picture Is true for Khuwei. are h weverai 

Swith 	 more balanced di8LLitlution cmong the three 

.V 
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"AL 0 g - ti0nji ;isU-!/' 

ug±i~~la di1a4&ea there re, appar'e nt inicrease in' the 4 
S <frequenties 'of thehi r:.retgB'of production. 

..iv. nd the established factors of production which 

are ,8moot sandard in e three areas, the explana­
tion .for 'the rise in leVels of production from 
nortfr'to south is higher rai'nfall plus better 3 

Farmers w: a ;skedtoidentify: and:rank: those factors which
 
,
arebhind,good aric'iulturali produaction rated nd'equate"-r . ,

qi.T hihs asn bl4.3 3 e eiost byithat incto 

4"53. Sta le GrainFood Situation: 
Of all c:pps produced by the farmer in th6 three areasthe Supply situaton o et and sorghum seems to bethe supplytoiube an 

important factor In 

m:';e an 

the continuity of Local communities and 
the stablization of population in these areas, as'demonstrat­

ed by the current dogtcnttos 
Two aspects were investigated from this angle to :33" " 

assess the staple grains supply. The first" elated to the 
storage of grains during the last three years. As a normal9 
practice followed in the three areas, when farmers have a 
g0o&crop, they store the surplus ill the ground in ditches
 
known locally as matmora. The stored amountn are reserved 
for use during the rainy season. Table 4, indicates clear­
ly that the majority of farmers did not have matmora(s) 
throughout the periodJ1981-83. 

;The above picture is confirmed by the answers received
 
•:for a more direct question on whether the grains produced 
,in 1982 were adequate in meeting family needs. It is
 
evident from the results in 
 'Table 44 that the majority
 
of farmers in the first two areas did not pi'oduce enough 

.-meetthe household requirements as reflected by the per­
centage answers given of 88 and 83, respectively, while ir .,3. 3 

area 'the situation,Muglad was different with 6 % of the 
i~~~v0farmers producing sufficient grrxin crops.
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X0 4L.60 The Acacia' senegal Tree. 

Acaciq enegal ,(hashnb) as a tree crop producing gum 
arabi c gro wa in the three areas, wi t a higher intensity , 
and use inthe two norhtern ones. Though the tree grows 

Sunder natiiral conditions, its maintenance for gum produc­
tion needs continuous care from the farmer. 

The tree has a production age,of:up to 18 years 'and 
enters into the crop rotation cycle through the shifting 
cultivation system practiced in these areas. Due to the 
expansion in areas of annually grown crops and the drought 

ti conditions of recent years, the old production and ecologi­
cal balance that maintained the tree in the cropping cycle

is presently shaken; and as a result the areas under hashab
 
are diminishing.
 

" To assess the situation farmers were asked to report 
on their producing hashab plantations. The results are 
given in Table 45. Ownership of hashab gardens is 
confined to Mazroub-Tinna and Khuwei areas with a higher 
intensity in the latter one. Regarding whet iLr igardens 
owned are consolidated or dispersed the majori %y.have 
dispersed plantations which goes with the pattern of' shift­
ing cultivation practiced in the area. 

In attempting to project the future of hashab in
 
these areas, farmers were asked whether they ovn young' 
hashab or not. As could be depictedifrom Table 46 Lt0% 
of the farmers in Mazroub-Tinna area own young hashab with
 
the percentage increasing to 50% in Khuwei area which
 
reflects a declining brind, 
since in the past (early 1960's) 
the majority of farmer-s (80,) owned hashab. 

Vi 4.7. ConcluSion 

Farming is extensively practiced in the study area 
ks the main source of livelihood. Of the three typeF of
 
socils he farme perceives sandy soils ssthemost suited
 
forultivation under therainfall of the area. 
Rinte 
efficiency for crop raising variant dbieis from year to the 
other, and out of the four years investigated rains were 

a.) ,<? ' o- " :%,, " " . . . . . , , ; a ... .,.. 
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* +/+ .+++/ + ++++ ++ +;:+&,' :. 

commony,,, nadequate'tfor" two'years in Mazroub JTiinn'aan~d:~ 
Khuweiar 6a's and',foi one ye' in Muglad~ aea' 

t'aplfs an o market to raie cash, 'In hi 

henc e, th1e 6nphasi a on millet comes; very high, Concentra­
Al4v:tion,,on millet, in these areas' is aso, induced by the escalat-' 

ing'priceslof grains in the country, which with the added 
transportation c s fpom prodvation aeas shiftedtheed 

farm er, I a strategy frou1 'diveraifying his production to secur­
i ing his needs from his own farm, espec ally so in recent 

years., In this way millet itself has changed to a, cash 
S rop, since any surpluses in household production, find an. 
active market within the area, 

:''-) .. With the increase in population and the expqpsion +in' 
e landa has been cleared for cultivation. 

This has led to thorter rotation cycles, decline in soil. 
fertili* and low levels of production. Hence farmers are 
not producing enough to meet the family grain needs.o At 
the same time they hardly raise enough money from the Ln.9h 

crops they grow to . augment the shortage in grains by purchas-' 

ing from the marketo 
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CHAPTER FIVE
 

LIVI]STOCK RAI13ING
 



4 j 	 . .. .... 

1'79 

~'~'LIVESTOCK RAISING 

5.15.i General 

1ivYes-tock raising is9the 'second' important economic 
vty in 'azroub Tinna and, Kuw_= areas, while it 

assumes a "Prir i ugld area. Even in Mazroub-
STinna' aressomie of the'p t lead a nsemi-nomadic or
++*+nomwadiclie€ +ouato 

nomdi liewhee dependency on livestock raising may 
match that on agriculture if it does not' surpass it in 

many cases. As mentioned 'earlier the two economies of 
crop production and livestock raising complement each 
other in maintaining the household suntenanoe. They 
integrate in many facets. Normally inputs from one fuse 
into the other, e',go, cash surpluses from crops are invested 
in livestock, while in times of need animals are sold to 
spend on agr+iCulture and on family living. 

The main points to be covered under livestock rais­
ing shall follow the same sequence or treatment of crop 
production. These include. 

i. 	 The ,extent to which livaotook raising is 
practiced in the area," 

ii. respondents' perception ot the relationship 
between grazing and rainfall,
 

iii. the &razing sy'stem3s followed, 

iv. fire-lines as a main conservation and protection 

measure, 

V. 	 use ao supplementary fteeds, and 

vii evnuation of the current livestck situation 

in 	 the three areas. 
4- ­ ' 	 '
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ant,.e -- reated at-Khuwei---is us -f or rwi ng 'd 
S' whio ones aee tnb-e gMuglad hoiginte with the 

'catetle pasto rai economy where they used to be numerous in 
'bw he -past. '~: 

e Table 149 elabo rate es on the above Pic ure givin 
tne percentage di stribution o f ownership ofi1 vestock 

Sundeor. dif f ,r entrne 

5 3.-Rainfal Adeuscy for Grazing 

Juvist anrainfall adequacy for cultivation was examined 
previously, rainfall adequacy for grazing was examined, too, 

'forthe'years 198083, The results are given in Table 50 
which show the same pattern revealed for cultivation, i.e.., 
Mnzroub.-Tinnn and Khuwei areas experienced adequate rains, 

and while 

the two, mentioned year's plus 1982,
 

n19801981, Juglad received adequateorains in 

The location of Muglad to the south of' the other two ~ 
areas may explain the variation in the amount'receivedp 
which being presumably greater were adequate for cultivat­
ion and grazing, Our investigation In this regard stopped 
at 1983, Though wie do not have data for the two years which 
followed i.e. up to 1985 .the present drought, conditions 

*~ .experienced by the two northern areas indicate 'that the 
occurre) o rain failure has continued throughout 19814 
-to 1985:, Su~iccessive years of inadequate rainioreate 

~"c ~'Curulati e deficits in agricultural produce and grazing 
resources, and since these have actually happened in' 

Maru-Tinna and Khuwei arathey explain the present 
drought conditions occurring there. 

~kJ 5.4 . GrazinE sy-stems: 
Livestock raising is practiced under two systems in the 

'''.'study area. The first one is a village-bosed system adopted 
~,,by the settled communities whereby livestock is kept through­
~N>~out' the yea r grazing near settlements. The second type is 

94 99 H 



A
 

01 
0 

0 
0 

'0o 
fO

 
.0 

(D
 0

' 
0
 

0 
T-

0
0 

0 
0 

(0: 
0o

~H
 

~00 
-1 

C
) 

C
)

0
 

0 
-4 

r 

0, 
0 

rl 
H

 

0 
C

;
0 

C
) 

0 
r-1

H
 

-1 

0 
kq 

tD
u
,rq

 
0 

0
0 

~ ~ 
0 

U-\
)C

. 
0

0
-fC

 
-

0
 

' N
 

0 
0

~
 0 

00 
') 

m
-

C
)C

 
01 

0 
0 

r-C
T

) 
0

o
 

O
ii0 

0
~

O
 

C
. 

k
D

0
 

' 
, 

0
0
0
0
0
*
 

0 

H
0 

0 
0 

C
'C

J0 
C

 
L

r 
0

w
00O

 
0
 

(w
H

 
0 

0 

0o 
tV

 
O

 
C

.
o

0
o

 
0
o
o
 

-
0
 

0
 

0
 

'0
 

0
 

0
, 

0
 

0
 

0
 

0
 

0
n

 
0
 

0 

0N
0 

C
\Jj 

O
'0 

0 
00 

O
0
0
 

C
"jH

 
02 0

0
0

0
 

w
 

N
 

n
 

0
H
 

H
 

0 
W

' 
C

) 
0
0
 

0 
0
L

N
 

0
 

0 

q
02 

c
o
S

 

0
 

(\ 
o

0
 

0
 

N
-

0
'

) 
N

H
H

C

CH 
n
 0 

D
 

0
 

0
 

0 
o 

r-4 
0
 

f 
H

 
( 

0
 

0
 

r-H
 

0
 

o0 
0 

C
T

\0r 
") 

0, 
C

) 
1f\ 

w
 

(C
'io 

O
\ 

0
%

H
 

crN
N

o
 

0 
0 

(D
 

C)'o 

:jr0 
1
 

C
O

0
o

 
C

O
0
 

0
 

0
 

m
0
 

0
 

0
 

0 

0
4
%

 
M

r 
0
1
 

0
0
 

H
2 

(D
L

-t-
o 

c-C
i,0 

0
 

f0
 00 

0
 

w
 

n
 

--
0
 

to
 

0
 

N
 

0
1
 

0
 

0
 

0
 

0
) 

6 
'H

 H
d 

H
 H

 
C

H
 

t-m
 

CT'%
0J 

L
) 

0
 

0 

7'" 
O

2 qA
 ri 

4 
0
 

if
)
 

m
 

0U
 

0-
0
. 

0
\

c) 
r 

k.jo 
co 

0-

tca 
0 

0 
0 

. 
11

4
+

4 E
.-02 , 
(1

2
 ~

~ 
~Pi)iI 

~ 
fr 
~ 

~
006
0J 

-
40
~ 

~ 
"
~

 

b
. 

~
 

~ 
iaa 

_
_
 



k 
rM 

.~0 
0 

IL
~

 

r 
0 

X
--.%

 
0 

;00 
C

)
ci 

a)0 
'o

~
q 

0
0

' 

vd.J 
C--

0 
0 

0 
i 

91 
t.-

c 

0 
oH

 
)0 

F
) 

*
0 

­

00) 

-P
 U

]
L

("+
 C

)C
 

0 
' 

H
 

00( 

,-
c
 ~ 

~ 
~ 

E
 

C
)U

~0I
~~A

dJ 
F

C
'O

O
j 

IC
) 

j
 

.J 
C

H~
~

~
~

~
~

 
o 

C
)t~i 

*
~

.j 
r~

 

0 
In 

: 
, 

0 

C
a ) 

O
 

r*1 
0 

o\ 
11
 

C
)O

 
0 

L
O

 
--

0
 

oC
) 

I 


-~
fH

 
H

' 
N

 
I
 

M
 C

)C.-
0
 

H
 

O
0 

I 
0 

'2) 
c 

U
l 

0i 
W

o
 

0 
. 

I 
c 

' 



,0
 

0 

~ 
~ 

M~ 0 

2,(D 
~ 

4.1 

*t-
~

4.N
 

CO 

JM
 

C
)t-

C
O

 

)N-

C
O

 

ko 
I 

C
O

O
* 

C
'O

 
1 

H
io~

Y
 

'o 

EI-
N

 

ca 
b 

0r-

0
 

rr 
C

u 

~ 
a) 

0~000 

u
 

H
, 

ri 

0 c'-

C
F

) 
E

-

U
 

H
I 

N
 

H
C

 

E-i 
0
 

0O
 

to-
-

~
 v 

0 0 

.L'\ 

-U
ko

M
 

a'I 

U
r 

0 

IN
 

C
M

 
11 

i 

.,H
 

N
 

H
 

C
)0) 

11 
Io

00 

00cy '.ct 
uC

o 
0 

-r'. 
11 

E
-4 

IdI 

, 
j, 

0
 

H
 

0
\ 

0
 

1 

I 
0 
E

­



187 

an open range seasonal grazing system followed by nomads
 
and semi-nomads, whereby livestock is driven to distant
 
pastures. Both types 
are found in the three areas, however, 
the second one predominates in Mugled area. 

Table 51 demonstrates the prevalence of the two 
patterns throughout the five locally distinguished g,.azing 

periods:
 

- Kharif: rainy senon proper, July-September, 

- Darat : the period imnediately after the r.iny 

season, October-November, 

- Shitta the cool period, Dec ember-iFebruary, 

- Seif : the hot period, March-.Iay, 

- Rushash: early showers, June.-July, (depending on 

the onset of the r-'ins), 

For 	village.-based livestock d,vers would look for
 
distant grazing if there is inade.!nate pasture and water
 
supply 
around the village, or for fear of bnmagirnr crops,
 

and when they have 
 lar,-e herds as is i.:rrstrt 'd 'v 
Table 51.
 

It is anparent from Tnbles 51 and 52 that the 
livestock of Mazroub- Tinnn and Khuwei ar-, s is cnncen­
trated all year round near settlements,,lue to the limited 
size of village herds and 1he availability of' ,ater in 
settlements or at nearby centres, such -iconcentration 
is nnother riyrnmic factor' adding to the causes of ecolog­

ical degradation ot the study area. 

5.5. 	 Fire-lines as Conservati.on Measures: 

Fire-.lines were intruduced by the colonial alminis­
trntion as protection and conservation mean-ures for the 
range lards,. During the earlier periods, the opening of 
fire-lines and tOe patrolling of rano lands to rinimize 
fire hazards wei e the responsibil ity o f te-i tribal 
administr +i.or, carried out through the hierarchy of 

http:Conservati.on
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a'ir u-nazromd asheik 

ilh, ey 1,_tj ir I lj e 
? niidep'ed" of thetr'adti nal admini trato

'en jnc~e the roleof4 

ti aIctivjtF'i< idal y4 diminshled,and' their :pla'ce 
~ ~'V'aen ,'ilocal4 contractrpid by the local govern­

ment 'councfil s 'todo,t e-job. ig.,:(LI,)shows~ the net­
~woz'r -w ire-lines :that use d 'to be annually opes d 

SFille'-lines were k ept intac t up to thie early 1970's6. 
After'war d they su f fered negligence du ( ~to budgetary. cuts,,~

~'~~~lte omn~ent Orf 4eecutio, IYeffi c Ient 'wo rk of 
t~ ~ ~ .n~ A 44omno 

contraotoz's, and 'lately the 'complete devastation of' the. 
yegetation 'cover In many area swhi ch does not justify 
spending onpo' .cton, co nservation measu.re3, 

Toassess the role 0 f f Ir-lines in the study area 
responsden s perception of the activity was investigat d ~ "4 

~Table R53 shbw that fi re-lines' do no't ,exi t as 'they used to" " 

be, 'The ansawer, for non-existence of fire-lines is 6 1% 
for Ma'zroub'Tixu areai,56% for Khuwei area, and 91% fr 
Miuglad arca.~ 

Yniie in-tihe past, when' :the ecological. cover was 
rich,' fires werer frequent 'n'wr:aiae oanal 

devstt' 6%,f the range 2'-Lids fthoutry present­

'4u h4rqeo sn longer rep rted., This coley 
i i ,:,upportd b, Zhe data inTablet on he occurrence of 
firez'd& inL, the per:iod 1980-83 in the study area, T1 
data,,vdtl.soa deur easing frequency of fires'"4, 
espeCialj.y tOwarPd the end of the period, The urily 

exblsnati~n for'. this,' in abaence of, fire ilnes, is thle 
current pq ,r state of, theLbiomnass co ver0 4'4 

, 45.'6 t ulan '4u i, mA an ar F e s 

56, T ass 'uh in the 

V~f the- situation of 
~ study areast wadougt eSena to' examine thbe extent2.;2. 

~~Y2~~~~ Oaastrber fodderinte44' 

~ ~fuse fb zupplenntar y:, f eed The liestock raiser In ''<:A 

4 



FIG.14. THE NETWORK OF FIRE LINES IN KORDOFAN REGION,1975 
(FROM A MAP By THE ADMINISTRATION FOR RANGE A PASTURE) 
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P'~ 

ur a fereri- i ated, a triferior
 
Sfocd gr 2~a sj-i'ass a rtro 6hmret~ 

f ~ ' ? e ' o ani m a s 

rang t'reson ere a sked 'to report. an'the critical 
peiod'vhnJhey no'rmal.y experience fodde'shi I'm g~ 
Table .55 the -period FebrUary to ,,June wa a identifi c,, r t etime ofodder shortage with the situation becomiing, mo re 
acute towards the' end of the period, as_'Could be Judged
from the same table. ', 

AAs a consequence, of fodder shortage livestckr.i'3,4 
particularly the vil).age-bated' type, ou1dfechbyr( 
their nnimals as a f'irst resort since this could be 
obtained from 'nearby range lands. '.Ta.ble 56realt)at

"56% of the respondent's in' MazobTnaread68 tIna 
Khuwei area fetched hay to reed thieir &Inilmols. The. )E~zct--nt­
age drops to 16og In Muglad' area which is illustr'at'ive tht 
'the open rangelands t here-ere still maintaining (.e !,i z ing.
needs of' the herds, which is'.indicative tijthe same­
conditions used to prevail in tho past in Maru-jlaand
Khuwei areas, Amnong those usn hlay the najority colltected 
it, -by themselves as 'the last two columns in TobJle 56 poinvt 
out. 

The second reMsort o ther. than hay under the ,curre1t
shraewould be supplementary feedq Table 57 illustrtes 

tht631% of the, respondents in th ,,o81a fMzrb-in 
anLrhuwei 'used, supplevientary feeds, Ag~ain -.the lowY pplroent­

age of 4 17 in.Muglad area could be explained in light of' tile 
reasons given previously, 

'. Asfor t1he types sf supplementary feeds in use these' 
aedtaile in Table 57 with crop rcjsiduces,. duro,war 

.Y~.(iY) Prtesently the'.main cereal grain of~the food aid'''~..
-.PrpgrammC to drotvght-hit areas.-' 
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melons and to some degree oil seed cakes beIng 

mentioned. 

Regarding the period people began usipg sir )I. mntary 

feeds on a large scale in the study area, respondents in 

Mazroub-Tinna and Khuwei areas reported adopting the 

practice before 10 years as Table 58 illustrates. In 

Muglad areo the use of supplementary feeds wes dated hwIck 

to before five years, which again explains the beti'r 

ecological conditions of this area as compared to the 

former two. 

5-.7° The conclusion to this section shall be bcsed on two 

tables trying to answer the following question: Takinr- t;'he 

evident shortage in tle grazing resources of the study nea 

and the constraint o, obteining supplementary feeds with 

the present dny deficit in locally produced dura anU fbe 

inhibiting pnrices of imported dura what is the state .,f 

the liveotock economy at present? The short answer to this 

question is that the industry is declining espec-inlly in 

the northern two areas Mazroub-Tinna and Rhuwei. 

Table 59 coifirms tV'ib livestock nurbers are dec.'r-3­

i ng. '3ince the two years which succeeded 1983 to date have 

been wrse because of the prevalent drought conditions, it 

is ,mnly expected that the trend of decline has bt'-come more 

established. This i, further pvoven by the data in Tahle 

60 on reasons civen by respondents for the decr ,-)oe in the 

n1imber of livertock, two re-,-ns -ehI-nKThe main -'o 

decline in numberL, are animals being sold or died be,: 'ise 

o f drought. The first factor is as damaging as the .c.ond 

one, sinco people are forced to sell th iir animals either 

to get rid of them because of the scarcity of fodders or 

to exchange their value for grains to meet the household 

needs. 



Table 58 

The Period ,;hen -eore 
sUpTlrelentary 

started usirfeeds. 

Area 

iazroub.ears 

r ercentar. e
7-Before 5 

re ,orti•
Be.ore 

rs 

10 Total 

Khuwei 

T ....a 37-68 

39o 39 

62,32 

60.61 

100,00 

100o00 

I-Juelad 64,29 35.71 100.00 

Total answers receiv --

I azroublTinna 

Khu wei 

i,:lad 

69 

99 
42 

-
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,wh at !exi Sts
 

household iascdmoed 0'P t.vwoatu uestheh~
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pe,,,.an efejice' enc-oin h'plot.ara Fec 
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ependologion1thnature 0k te,,area as co-,
 

6eic t 6d~ from 'al 3 h-e sp eci es mnostly,used and'~'
 
',con s 0quetl y -wi dl deletel r dnt ie and rated inri
 
Tab~Vbl:e 4-''ic hi fr n shes~dta~ 'n'the source" location t ram 

6.ic .. od':,o,r'constructIonj s obtained, ~ 0 rmieu , ­

sttlements'o'v -rmdit sites'. ,S.4nc e in their', use 0f
 
~ vod&eplr~ eetieo 
 certain varietes,and Iparts'w­

~'tre~e 'omet-the, structural requirements, hetre 
,-o te villages has become short of meet tng sott),n- -- A 
ment .ne'eds h'rX2,"wth, the&'exc ep t ion, of thatching 'and" ' 

'Xecn'Traterial, YLo'x' 8'1. other typeq villagers'arr ll 

' Te popula tion.de ep de on cbe, eco sys ter for, the~' '''~'~<~
 

"oppi Y".th9ho ea energy n ed 9,' just, as in,-' 
 L.0 ­

-of wIood-supplY,-.or ~construction- purpos es,4 Tab! e T'he~
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 fu6i ,o d i's the main- source-of en tnILtgy' -A*" 

use or 'coo 'Pgaa- d,''~< na~~'~aea 
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callysi used -f6r ,Ii ghtIng, 6 3PaC'p4 1,esidues nn~tI1~~~R;A
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~ J.frsoenergy, ued jfuelt, b.vd-js'.'the meai~t 

4- t 

Asi the oaa&hld -'onszu~ IVt- i there Id oes, 

.,,certain, reie are prefer'red by 'local~
 
coiiuniiefl- f~r th' roductiooff' fuel 'wo od and charcoal
 

Basd "oespo~ideht' ~answepsretfdseish ar
 
l i s t e d a ne r a t ed i n'eab l e 6 7 . tid 


Exetn ,cir~llviei,:is,,,115ostly puichased,-. the 
majoiy 0- 0 ban.the other locally~AX& 
supplie4 ,1~YiE~~yi:'ya,Ie fue yta cve, Tba 68.,' 

* Similar' to the 4,o'64 supply for construction, fuel ' 

wo d"'and 
ara'eobtained 'from-di stant 'sources, as the biomaas 
rroduo bivi ty ne Ea villages, has markedly- diminshed, Table69 

vo c habo l~_,i'th some eceptio~n in the.Muglad4 ,area,. 

SAnathe-r ua e of the tree vegetation, :though o f ,limi ted
 
A extent, I wood. faor perfume uses by ladies, both locally.'and/
 

~fo rwthen~rb towns, Since- tbis far'm of utilization IsJ.
 
Ssel ea t Iv e -as4 to what 'trees are suitable for the purpo se, 

~the, sp ecies us ed are limi ted and vary from one ecological' 
z 6 one~ to another, Tablo 63 It Is to be,,,-observed that the 
range of. species is wider as we go south from Mazroub-Tiinn&a 
to~> Muglad, area;~~' 

The ~husehalid supply or perfume wood is met from 

diu±ferenUly-locoated tsources as Table 70 veeals0 W1 th th 
consumption, being limited in amount and, seective in use':of'~~~ 

types, there is a fair ?distribution 1of the~j>1 
looation of 1 the' source from which the~products are obtsinedI~A 

Sbetween ,illage vicintIty, withIin survey- area.. and'outside , 
ffurvcey area as~indicated by Table 71o1 A 

4certainflbiomass 

644? G AUin1u sion: K4 

'Apart fz~oem cultivation 'and grazing as the two major 

addis, b~~e 1;m thrn~s~4~1 
o th, imactma he co systeinsof e,f on 


-,4 4 

K ov 



Table 66 

Wood 

Area 

AraLess 

consu.ntion per annum (in camel load) ( m) 

Percentage answers __Tota_ 

than 10: 11-15 

Lazroub-Tina 50-59 25.88 23-53 100.00 

Khuwei 54.12 I 30.00 15.88 100.00 

Luglad 53.96 23.02 23.02 100.00 

(a) A camel load is 

Total answers received: 

Mazroub-Tinrna 

Khuwei 

Muglad 

equivalent 

: 85 

: 170 

: 126 

to 2 H/W. 
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Table 67 

Tree species used for fuel wood production.
 

Area 

Species 


Mazroub-Tinna: 

Acacia senegal 


Acacia mellifera 
Balanites aegyptiaca 


Leptadenia pyrotechina 


Acacia tortilis 


Cordia rothii 


Acacia seyal 


Khuwei. 
Dalbergia melanoxylon 

Albizia amara 

Acacia senegal 

Guiera sengalensis 


Terminalia sp. 

Combretum sp.
 

Dalbergia melanoxylon 

Albizia amara 

Anogeissus leiocarpus 


Terminalia macroptera 


Acacia seynl 

Guiera sengalensis 

Comb,.e turn sp. 
Blanites a egyptiaca 

Acacia mellifera 


Total answers received: 

Irazroub-Tinna 

Khuwei 

azroub 

: 277
 

: 494
 

: 439
 

Percentage
 
Answers
 

29.60
 

27.43 
11.55 

10.83 

9.39
 

5.78
 

5.42
 
100.00 

28.54 

25.51 
1.7.81 

13.74
 

9.31 

1.00.00 

41.00 

12.97 

12.53
 

9.11
 

6.61 

5.70 

4.33 
4.33
 

3.42

l0.00 
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areas. People's needs for wood are continuously expanding 
due to population and settlement growth. Biomass produc­
tion is not expanding equally. Communities are selective in 
their use of the vegetation cover. When the resources in 
the vicinity of settlements are depleted they fetch their 

needs in far located resources. Equally when a preferred 

species is dirinshed they shift to the next best suiting the 

purpo se.
 

Scosystems work through their own internal balances, 

The mass devaotation taking place leads to the disfunction­

ing of these internal mechaniton Accordingly there are 

evident ecological changes in the study area where v,luable 

tree and grass species are di sappearing wi Ch their place 

being taken by invaders of inferior auality, With this 
trend continuing unchecked, the ecolugy has been changed 

and new plant ccmmunities, unti associations Pre appearing 

in areas that originally had ,iricher ecological cover. In 

this way the future of human habLtntion in thhese lands is 

not only affected by the current drought conditions but by 

the long lasting effects of Jes ,rtification. 



CHAPTER SEVEN 

CONCLUSION: ECOLOGICAL DEGRADATION
 

AND ENVIRONMENTAL CHANGE 



2CONGCtSIONi~CL ~ R ATIO01~ 2 
VNVIhO1NMMPICH ANGE 

Th,bec ve's? th%-E'1,1A~'esa pome.are6 to q 
S u y eco ates&rhngassess andv, niTtor-, the'chanO 

ud e a dre coI inend plans ~&rv ~ peh des~'%M.M~n On totoso-r~ n.ses taverse:Irh hev~er 6 

'r esuj s o eer o'csanxrieOd:ut :,,underrteporie 
in 'jtr'iainllng. &eea mt lea s t crucia61stm rij 

vels: o 
;-, k g 1,tWrg1 X a tLa' illte,-comnunitiesstde 

at wo1 ha ,te anners r::technical 'staff­

d th ',obsudie
 
'6ri ' cy bch ''npreparation ,,for their 

iiiv,n'-anv'en,vi,6P rograrme a to..,,remedy
th Iver de effe&s~ 

Thtwo preceding,'studi.es comrpl~eted in 19803 for,­
4 KhuweiIAAzroub-Tinna' area. ad Meseriya area furnishedto
 

baseine ata'ietfe sets 'off Iblogical,''physice. ucd 
o'b*-eonoiumdiost some,i~o iard a~cat t empt eu trend annilysi C 

ofenvironm enta1 change..0 As emphasized, the 1983 Wor'k wfa! 
based 6'n':,the einpiricaL',sci'entific research mnetho~d, as 

&~researIchrs verified th hypotheses> set for, etn tlircugh 
fieldlinvesbUons' and substantiated their finding 
mat'eri al -written about the two ,arens, while th'e present 
-8tudy i s based .on cooiunity perception 'ot''harge :uing the 

revosfindings as guidelines for o ti esd als and 
~ 4 . .monitoring;' .- 4 

Reviewing thc 198.3 1,aort S and the -present one. 
4demonstrates cleary the connectivity between the two , 

4.. 'findings an& c,,onfims that the Pesults' derived- from thF" 

communi tyfp rceptio n satudy Lel p~iwie- t Iithe, emp ir ic l 
~, ', e"ea'rch~fjlndibgs, Thi s we' hope-vlidates the plannta 

-the,,two.'rese6arch'eswere desig-ned to dovetail into each other. 

Steabcye,,approa,.hi tlhis conclucoing, sec. 
4~o + is 

o~,4 '4tt 
ten -in a,a atcpt -to aum tr a, zP. t h,is s4u es're1r iedi i , 

http:Steabcye,,approa,.hi
http:preceding,'studi.es


"'N4 

on.;;aiA d hl olnotl'0 P *'e oas 

ha ~O la vaOnT r o i o ,a
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Many factors were outlined anct studied no th ,, 
behind ecological degradation and change. The m')at :r'ornj­
nent ones among them were put before the s,i.,-o s i:d ed ,or 
rating. The results are fuirnished in Table 7.;, where 
respondents ranked tho causes of degradation in tile follow-
Ing order, drought, expaioion of cutivation impact of 
nomads, increase in numnbers of live- tockz and the occurrences 
of pests and dlteases oausing the death of" trees, Fielected 
as the major ones with a low rating for the impact Of 
water sources and coranercial. production of fuel wood and 
charcoalo 

The J.ow rating of the impact of water sources may
 
be due to the fact that such an impact results through ii
 
chain effect caused by a complex process, involvi-:g ,any
 
variables such as growrth of human settlements, expansion 
of cultivation, over concentration of lLvestock, etco., Mhtch 
are not easily related by local communities, Besides. ot'
 
course, water sources are services badly needed in the-ie
 
areas and highly appriacaatedo Commercial 
 fuel wood inr oluc­
tion on the other hand is practiced on a liited !3C.11,' 41
 
the two southern areas, which exlain low
mav the rati ,
 
received by this variabJe,
 

As a further test, to :;ommunity awareness of
 
ecological change,, the signs 
of such a change concluded 
from the .983 research findings were sLmilarly put before
 
resporidents 
 fo,' rating. The resU-lts ar'e summnarieJ 1P 
Table 74., The ones ,viich scored high rntint, ,-c, 
increase in the area of' bare siu'face, more frequenit :i, 
stomrms, and dune enc roac-rient. The other signs o;ccitj:red 
but rated low are the spread of termite attacks on 
vegetation cover and the appearance of new water courss. 

These sigrv ae the physical evidenjc or the 
artifacts of degvadation. They are tile outcome of the 
cumulative effects of many ongoing ecoligical processc7 
that have culminated in their appearance, It is thou 'A to 
be essential to investigate some of these processes v: -,h 
the local. communitie.s agniln guided in i ,0!,0;. fli ,.p.. 



0; 

'4
-4

 

0 
)p

' 
4
' 

4
 	

4
4
~

4
 

.4
 

4 

qzj 
4
P

0
 

eI 

4
4
4
4
:4

4
y
'

"
~

£
4
~

' 
'~' 

~ 
4
4

A
 

0
3I 

£'4 	
*0

.4
 

4
 

inI 

4
4~ 

4
4
 	

., 
4
C

C
)4

 

s(4f 
0 

L
7-

4-Il 

4
H

:0
!C

 
H 

0
-~

 
3 	

A
u

4
4

 

Q
, 0 

.0 

1
0
 4

>
 

4
 

4
4
4
 

i;'0 	
c.o 

I 

4 4 4
4
4
0
~

 
cc 

p 
j 	

--
'B

4C
 

4
4

4
4

4
)4

4
4

 
a

l 
C

U
 	

1
~

 ~ 
4
4
4
4
~

~
4
4
4
4
4
V

 

a)C
O

,
4 

(A
, .13 	

0 
0H

a$ ~ 
'~-

~ 
4
4
4
:4
4

4
4

4
' 44

4
4
4
4
.4

4
 

4 
' 

C
) 	

'IE
C

)" 
4 

'4
 	

4
4
4
4
4
4
4
4
 

a) 
4
4
. 

4
 

4
 

4 
4
 

C
 

%
C

 
4
4
4
4
 

4
 

4
 

sl 
4
4
4
4
4
4

, 

1C

4'~
~

Iii4~
 r V
,

4
4
4
4
.4

 
4
4
 	

4
4
 

4
4
 

4
 	

Q
1
 

4
4
4
4
4
4
4
4
.4

4
:4

4
 

4
4
4
~

4
4
$
4
 

4
4
4
4
4
 4

4
 

4
4
~4'v'-'4~

~
~ 

4
.4

4
 

4
4
:.4

4
4
4
4
::4

 	
.~

4
 

~ 
4-

:; 
4

4
­

~
~

~
~

~
~

~
~

~
~

~
-

0
4 

4
4
 	

4
4
4
4
~

4
:4

a
4
 

0 
0 

: ,,g~
f 

-
V

 
~ 

$ I~
 

4
;4 4 

4
4
4
44 -44

4
. 

4
.... 

4
4
 

-4
4
4
 

~ 
I 

4 
4

4 4 
4 

4
4

4 
4
4
 

~ 
C

O
4 ~ 

--
~ ~

~
'II~

 
2). 

4
4
 

4 	
4
4
: 

'~
4
.4

 
-4 

4
4
4
4
 

j. 
4

.4
4

4
4

 
4
 

' 
4 

ri4
4
4
4
4
4
4
4
 

4
4
4
4
 

4
4
 

4
3
-

4
.4

4
1
4
4
4
4
 

KIF-V~-£41 Q
) 

~ 
4
4
4
 	

4
 

4
4
~

 

''0
 

44O
44rIC

 	
4
2
4
4
4
4
4
4
:. 

'~
~

" 
4
4
4
4
:4

4
4
4
4
4
4
4
4
4
4
 

a
4
 

~ 
C

U
 I 

i' 
4
4
4

44444: 
~, 	

-H
 ~E

 

http:444444.44


Table 74 

Sins of ecoloejieal depradation as 
,y respondents, 

ranked 

Area 

Ranking of signs of degradation 
M11ore Increase-Appear- Spread :Dune ;frequent: in .ance of -of :Others:encroach7 sand care , new water termite 

Ifent, ,storms surface : courses. -ttack : _ 

o 
Total : 

: 

Mazro',b-Tinnha 27.74 30.79 29,77 2,29 9.41 0.00 100.00 

Khuwei 

106lad 

20.03 

17.74 

31.58 

12,95 

31,07 

33.33 

5.43 

11o30 

1103,36 

J17.74 

1.53 

6.99 

100.00 

100.00 

Total answers received . 

,'azroub-Tin-na 

Khuw ei 

C:,1ad 

393 

589 

186 
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co nsi'der-ed nx.-,'' 

A"s')pres .nt'd a er~thereas bee a decline iny, 
rinf 611. as0 f rom 198 [andaon. dherop In annual anal K~* 
rel t In Many~ecological changes. ale 75,trac'esthe'

higes Repodent rating .1sain othei os.4o Rpfolwng order: 
co-nd pastu h~ are Aw results ascertained, 

bytepei sdsuso ), migration o f huian populia tio6n, 
mgrtinivstck, 'and' death'<mf iglivestock' mortality-


of trees,.
 

7.14. ShrInk Ac of' Veetation Cove'r: 
4An iriizedia-~e effec t of drought insachain analysis of 
\'~'the etwological degradation evidently seen by local communi­
~test is, the decline. in crops an~d pastures. The migration off
 

hlumlan s and animals follows as the next effect resul ting
 
from the collapse of the resource base.
 

Whether, the t'ree-and grass cover, as Indicative of 
the state of the natural. ecoligy and the resource base, has 

'IJincreased, or decreased could be assessed from respondents' 
answers- given in. Table 76, -The results obtained clearly 

.~:confirm a shrinkage in the v~getation cover in Mazroub-Tinna 

and Khuwei, areas, as, reported by 100 and 98%of all respond-I
 
ents consequently. The case is different in Muglad area
 
where 146% of the answers confirmed the decrease in the
 

'-vegetation cover while the rest were divided between
 
inc-rease! and no change in vegetation cover,
 

The reasons behind the disappearance of the tree and
 
grass cover are stated in Table.77. Based on the values
 
accorded, to, each the most highly ranked three are drought,
 

-overgrazing and deforestation for fuel wood and land cl ear­
nce for cultivatin. 

,Under 'severely afce ecosystems such as the.aa
 
ones being 1.nvestigated, reseax'ch nay~focus on signs whic h
 

,mSindicate that- the -system is, co'mpensating nohrfrs
 

a~ In, b the fora 

http:Table.77
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Ta bl e 82
 

Whether birds attackimr 
crop increased in number
 
durir: last 10years.
 

Area Th: 
 " 
 "s Total
In-creased Decreased 
 INo charge
 

blazroub- Tirna " 6 j0 
"-0 0 61 4. 00 

X huwei .65 27. 
 4.2 
 .000
 

Mug1ad 
 3108 
 505 100,00
 

Total an4swers receiv:ed: 

U_,o1 :~ 147
 
Khuwei-L 230 
Du-Iad 
 222
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Ta bl e 84 

Reasons for increase in number of birds attacking crors, 

Pe-cenzt2-e ars-wn-s eXlaining increase in birds 
SFood & drin : : : 

No bird IXrjnsion :ing water Bird :Decline in-
Area control in :shnortageun- -migration Drought : natural Total : 

ca-;aigns- Ericultur.der natural :from distant: :vegetation., 
o :conditions areas 

1,azroub-Tinn 34,16 10o56 C70 9.94 31.06 5.58 100.0 

Khuwei 32.75 14o04 11,11 1053 19.30 12.27 100.00
 

jYuglad 23 65 2 031,76 29.73 74.73-- 110.00 

Total answers received: 
1-7azroub-Tinna 161 
E uywei 171
 

"Vuglad 148 
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g, ~eni or *e atmat e hs~e 05 i es 

s o n a n d r a a i c n l , g~i u L w L e ~ a - - N~eU 

Ing, _abaita-rd er no; 1,ird con trol'- cuwlpaign's o ccurerce,­
o drog e'catfi'ng f'ood-suppJly uindeiritiln 

_Cnd~t ab0, rainy~o ou si'de he'-ar ea, an1d'~ 

ar~ e Grain Cr A~m nte b IpoIrtia0'V ~ 

food pro'durction i n'the f-~ 
clfii7i vi n'foo d as .rom 982. This"indi cat'es clearlyP 

th' suY ira6s sho rt o f f.eed ig its population, 
monst evident sign aoC eflviron i-ental 'degrada~o

Un ("r th t yeoy f onom praktic ed. th~re'l 

:To '~ak'up "for'.the sho rtage, the area importsg 
f bod~~s'At lvof'tthe hou ehold people. purchase~the 

jd u ra nee ded-to:, augment. hlou sehold produe tion Table; 85.'
 
jThei.r 
 sourqes"Of iuash J.n ciude, selling livestoetk,'earnings, 

eploymfent, sour-aesw o r octhew' such as- remnittanoe '4 
set h6Atn, by' family members: living outside the area. 

j~qWter Supl Sotge 

Many off the aspects itelated to wtater supply in, terms 
'T 4ftype and numnb el of' sources; location aind 1imrac t on A 

Seco systems were adequately tceated under the 1983 renorts. ;', S 
~'K~7 De cpi te, tho derdtncused by the 'vneo'tro]1ed, use 

Oot the' biomass cover around tXese sources'.wloh wagjbde ,, 
centr al -th em (', i ,the 1983 study 'esp ec ially inKhuwei
 

'""Mazroub-T aarea;,' there 1. ian' evid ent sho tage or Y
f 
xupply, for, humnan and livestock study alin'the atea ,as, r ey'&d


44~4d ~ryjthe findings of 
the percepti st'idy, 1iT1is coupled-'~<
vi bj1tiVthe food inadequaciesasb~'ertind ~aovpon eal0i 


to the crs these ara .r,,negig at, present. 

able giIv :sthe typ and1 6a~tidn~of source in,,'tetre'.r is arent f rm, ~l~thath
Utli0 -the tableta
 
'~a, h~gh depe hi~lfts, 1'' ~wai an'ulr
0enoo eu 
a73, vi'th.tho'mai, ce oiiet vh6Et s J-Tv';:'pxeo beiug - IVel 

,4, 
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Mazroub-Tinna area. As to the location of source the data 
reveal that almost half the population depends on sources
 
within settlements while the other half on
depends distant 

soure es. 

Table 87 shows the daily household consnumption which
 
reflects that the 
majority of households consume on the
 
average 2-5 
 tins per day. This includes households' domestic 
needs plus a small amount supoliled to goats kept at home. 

Though massive programmes of drinking water supply
 
were implemented 
 in the last decades, the dependency of
 
the population on natural 
 water sources is still high as
 
could be depicted from 
Table 88. Hence besides food 
shortage the population o f the stud, area lvs in a situa­
tion of scarcity a!' water supply during the dry season and
 
bad quality wauer daring the 
ruiny scason, This is, futrther
 
proven by the 
data in Table 89 which detect tle occur.
 
rence of water shortage in the period 1980, 83.
 

7°9 op~ulation Mi~ in to Ij aion t 
Faxnil. lncomes 

Population mi ration for eciiployment to supplement
 
household income, especIally when -it is reEdlarly practiced
 
on a seasonal basis s a n ood indicrator of the inadeqi.i-is 
of the ecosystem in meel-ing basic popu.ulthion needs,, A-;
 
from mid-1960's, and foliowiLng closely Lhe expansion of
 
the cash economy baise and the progres, of educltio in 
rural areas. conoled with more acce ssibtl ity tvto urb,r -And
 
production centres, there has been 
 ,llg ri 1'
 
population migr:,n from; the areas ci 


an tvmd 1-11l] 

tof ' tiw"l
 
tion a)L Eordofan and Darf'ur to u -stra'I Sudnr
 

Sinoc the economies of these traditional lnds are 
based on dry fnrizig, wlith crop harvesting- normally 
fini shed by Dec. ember . the farmer finds himae.if under­
employed till the onset of the next rains in July, Hence 
many are motivated to migrate to central Sudan and 
recently to south Kordofan to raise additional income 
during this slack period,. This has ,been an natnblinh%; 
trend with benefits to the economiesc of th, r.osh and 7u1.1 

http:himae.if
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aress, However, in recent years and associated w..th the 
drought conditions in the push areas, the noxrral trend 
described above has taken the forn. of mass migration, which 
is reaulting in the depco.ulation of the traditional areas 
and the overstressing of the economies of the r;i-pient 
areas. 

Focusing more on the study area we find that out of 
the households surveyed about 18%, 44(% and 51, in Mazroub­
Tinna-Khuwel, and Muglad areas, respectively , at least one 
member prautic ed rigratior, during 'the period !980 .83, when 

we relate the total number of migrants in each area to 

nuber of households surveyed, Table 90. 

Migration is a malte population ac.'tlvity undertaken by 

the head of the ,- e.hold and some. of the grown-up sons as 

indicated in Table 90° 

Migrants head to four destinations. Table 9lo When 
rated according to the weight of answers received they come 
in the following o:der within the country to other areas 

of production, outside Sudan to the pet-rleum producing 
countries, within Kordofan mainly to the sorghin michdnuzed 

schemes in the southern part, end finnlly within the sutvey 

As mern!noned the type of mlgrajion practiced is of' a
 

seasonal nature which is proven by the data in Table 92.
 

Among the motives behind mJgraLion obtaining zmiLoy­
ment is ranked highest by resucndents, Table 93. 

Migrants are saving money from enployflh'nu outsid e 

the area, Table 94. 

Of all forms of expenditure of money raised from 
migration, helping the family stands as the highest item 

spent on, especially in tazroub-TinnaT-Khuawei areas, Table 

95. 

Whether migration is an established trend in thez 

areas or not is mnswered in Table 96 with the majority of' 
respondents showing intention to mgrate egain. 
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10 , ,,A, 8 y 

aroub-nina -and, MugI ad 'tr'eated the tw- area 8:
 
i ~~ ~'se esentbnethrough e resea~c ~
 

~~ Z+~Th1' ~ 'ayout''o fthe,' eroeptiq n.study ti ed the previous 
 N;4 

- 9~fti "-idings: frm -:the two'ancdder ived co'noluionsa, v:* . 

comm'o n,' bo t"h''-­
16. Tort' iti'­

."-' Whid h involve local community, effdrt andcparticipa­

""Since ~he fn ingw~of sueh's udiea reveal, to,, 
teplanner the; state of,',knoiNAedge' acquired ,by .the. 

~'~--~commni'tyan~dtheir 'rations.i ±ieprtn 
situton and r,,actingto,,,prbleMs 

3 .4 the~re~ul ts reached fo'Ip*ol eeet-n­
,ffarmi ng perfornanue,, l,.vedtock raising', 

veetation-:cover uses iclg~a 
.,,~'~ecology 

and erdqtion, 

and environmental cagahwonrmt it'the 
se ctifi'c&onclusiols, of .1983 r eprte fone on," 

'"the -4irial 'research, methodo" Hence there is, a-" 

,''.'wide scope:'for an :eifeoti've interaction bedtween 
pi-anners, and local-communities, 'geared towards .' 

deignilgprogranmes qf' common interest, to bo th, 

"" - 'to. ­'check- the',ongoing d~gradationaEndimprove 4the 
'4eneironment. -

'4.Ana ~tem'tto wards achi eving. thi goa -shall be 
made'-in the fotcmn phase of,,the research by 

perception. study as a pilot case for ,,an interventiow~1; 
pro gramie. Tneprogrmme' desi'gn shell be. *rked A 

outin consultation with the 'village population 
.and; the plan reachtid shall comrie asa: separafeJR 
documen t to be-annexed later to tho: present. volume. 

I 



omnn y stenan',selt,whic'hl ~m ATj~rseo 

derd't 1o ' e!reahd I Maziraub­

~Ti nn'a arta~anad to:,"'rn adgr, ~n-Khuw-i' mr ea­

7.'Qampad t 

picur6:Of' t 

he" tWoino rthnezn ~a~a, 
lf~Mgad,ar 

iiifed ;,,produ&c'ti6 n 

the pr esentS~ 

a,i ledt the,*~ 
steis ,of :they 

no thrn 
lfh, 

.,n.i 
cnihrhagorofansn 

th 
tere 

mid 
sml 

sixtie w6hen, 
and~there, 

S', 

S 

_l8 

was '_a-falance 
and ecoosy~tem 

The prlne 

betiee -ehumans5oPr 

~juvenation.i, 

f t& ofdbrifea 

Iuce 

nadt 
~4 

curent1 t, g~lzng and waer.supply A 

shortag es 'causod. by the dr ught' whi ch 
northern hafo~ ofn have fce 

hit the 
thenomiads 2 

ante etld iestbek raisers fram this arelft'' 
to0 move into, southerhn1 I(6rdofa ftr r' 

ingugld, rea.; Unless somie, ac1ion 
fu 

s 
nld 

taken, t:; 

degradation which 

off the north shll~1 

already devastated. the resources 

be evident in the! southern areas 
in a coupleofyas 

9. The action~ needed' Should encompass both the, 

current, 'syst~mns off prodution, inherent in Mug] ad 
area and--im at ch~cking and organizing the, in v'- ­

7ing el'nefrbs from the north, 

'~( 

4:~ 

10. Cnsidering, erop production'in the three 'areas, 
it 'energedi very ole'arly that farmers, in these 
areas concentrate on stpefood'~Crops to secure' 

2 he amil 'food supply with cmah craps, produced 
to aise,,'the, necessary cash needs.s :Wit h' t he 

Ih~in Dpati on and t he i f1atfin 'whichbiias 
al ~ ~ ~ ~ datda~~i7~opewith IneffiCient 

c c~al at ed o17-­

> 

I'A P ! 

q' 4" 



eono pouion, ad--th1 dd pzi~jn.' ,Po0licie 

tsri '_L""0uetenr ~ t c. 

e±,s 	 ~lg'v 
0%Y ,!r'epeate'dr ai 'idioigfood' 

'.Te, 	 a Slto evionmental a1end~4 
-t' 

7"aint, jinChe in"y~-Oolf,tinbi t atio n' i n 't hetn 
annds. So me dr asqu

,ti'measurte wich qustion the4 

____, a oX' eivstt'oose ba1er\ 

'a 1 r e8, otnewto t heirndti~? 
'Y,' nytris +2ifhi otor'y~j~ he . 'apresent
 

1Ylivin~ nr, l±~~ion4 of, go Pgno.nxt,
 
,-*coming eae n~ If r.ainG areathe imnmedi~A't e fore"seen
 

p4eti copriin"' somneefffectjvae'action 
4ntersrfn9wp~nticas,in input6s eandi '.ami. 0 

systewiss iq 1 neded to :minimize ri 1c- P;~~nosi 

~taing~~Qop 4 production.,,, 

13Whi e hi6 ei'gLqu long t ermn alternntive~~. 

4, 	 regard 4j5 tapping t gr o und nnd; nurI'meC vvpter
 
pote,ntial: for --eo iig 'agricultural produc tion-.
 

44wh~ ~4 er e thi a iv4.easib; 'ahd the'planning,4of, 
spotneu s'tletent,' shoees in plae whic h ,

SI" offer _.ui able condiion.. thi s kind of' davolop-~-. 
iosfrom t boa e par'tsa 

14. In"- the ee-eOf livstpok raising',both noma dic ti nd,:4i 
4444 g!. er - ae seyer ely declined.' w~

esiatd: ~ 'h- heads of't he tri1bes i 
4v4Mazroub- 1jn-KhvfiW f~ htt abou.4 4444444 

', iad 9 Oint F ttco4 evi 	 coninut flv 
r'4c 4p nl '"iun( er." th 4 44 r dt o ci p n 

'n ,.rsito4,' t I4 eto il h Sae . ti in, th444s o 
pr p 4444 i44 -g ,44.44 

re'4hdeigidCt­
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avet~o as se sd.Al tern.t iv e o whic h .work.­b 
impro'ving 

ing..the an storing +fodders for 

o w and co llin graaingeand­
fodder 	base 

ne tih d +: goT s ,on i~ese +:; ++,3 
a+nyuse~s ci ena ner,7y and s building,
 

he no' 
HA, 0 odib of l,16ts to e eo, 

for,ujihich the are alternatives, at present 

maintain 

nshouldbe higL Sb IsidereI. 

16. The above'recommnedations need to'be taken, as 
/compo 	 nents of an overall. strategy which should 
~devfelop, appro aches -that aim at stablizing thebi++ of+ 	 ++';+ +i7A ..	 populations :of~the study area. through expanding 
the, food base as the immediate target and r ever s­

ing the present trends of ecological degradation 
as the long term objective.44...........,+....+ 	 .. . .. ' 
 + ++++ + .... ............
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K ILGE->INTERVENTION PROGRAMME2 

v1" INTRODUtio .': . 

.Katei n" h .on,on to Part 1 findin on the 
bavlin.,nd reridanl yAia studieas o f El Khuwei-Mazroub-

Tinna' and Mugi ad TreaV, the two reports shall conclude with 
a vill age -riterventin programme to be explored in Annex I 

" approach different from how the othei' E'2A Study.Thi v is 
groups ooncluded, their finl reults, which -took the form 
ofWorkshops, which 

4nated to concerned target groups in Lh tu~.4elot 

0 in area reseaarch findings were dissem­

1nsea~ofa wrkihp it was seen a-, a ray 
alternative, ton, in- the case ofEl Rhuwei-Mazroub-Tinna-'and 

igltid areas to attiipt'formulating a villal,& intervention 
progrmme, thatleads to objectives sliilar to those attain­
ed from onvdning- workshop, . e., building of environmental " 

and wrking towards better human and productive 
acclogies. In this context -the goal to be served by work­
abopa and Interveention programmre is one, and the latter 

Apvovides an alteinative device for, effective environmental 
mownitoring and guided ecological .hange, 

With the ldt a-endorsed by ETMA Progrzmrie Go-ordinator 
a:j field visit was carried out in the period friom the 25th 
ef May to thn-15th- of June 1985 to the study area as a 
follow .Up to previous findings, and with the purpose of 

~~--.2> eleotinjg a -site where the villai6 intervention programme
 
could be outlined and defined,.- The outcome of the exercise.


4Yic pro sntbd-i. thi_.Annex, named Khuwei Village Interven­.!on Progrbmme. 

.54. ' te Selecti1Q'D 

Out of the villages utudied in the three areas. .: 
Khuwoi centre was seleot-ed as- a suitable site for applying­
the i nte rVention pvogasme , foi- a nuber of considerLotiuns. 

::Th the selection of Khuwei include:rgsons for 

i::! :jjii:, ilj!/. . ;.i,: ' '":;: '":'' .?:;-',::: :; ' j.: >':.:..' ". '/ " :!i:.:::':i ! J : ':'"' ?.4 - -:"4:/. 
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i±-. -It 8 central ~~dT 

hof 

Sfo 

i7r1!aarea il~:ii£:i£Ii , 7 ,w 

S.......intermedite location di thin the group- f 'i: 

surVeyedvillages' in Khuwei ar.e.a., 

~--~~ii, .trelet~the characteristics of the economies j' 

the two other aras, hienc e solutions adopted0 

r KhrWei could with minor ralterations be' extended 
~to Mazroub-Tinfn and Muglac. areas. 

iv The uite r'eceives in normal years fairly adequate 
amounts' 'of rainfall, which offer better opportuni: 
-'*,ies for ecological recovery .. nd highe..crop produ 
tion compared to.the northern area of'Mazrou:b-Tinnai 

S.;resour'oe 

q 

V. Khuwei is mo-e ncc eusibl, -to El Obeld,where~ the­
and the tehnical svilces required for 

thlie imiplmenteitiorof the intervention programme 

could ben better scured compared to the two other 

vi. Being 
r e 

on the mrain EI-Obeid--En -Nahud rsoad 
ei-sul 

c complished by the intervention 
the 
programme 

4 

could be extended to villages and otner centr'es on 
theitoad, and in this' capacity Khuwei _could serve 

sa a demonstrative example Vo efffe'~ive interen 

tion fo' enyironmental. improveiento 

-

3. Q anization and Fnci 
of Khuwe. Council: 

Cp 

~~ 

,,,-The 'basic geographic, *eologic&l, demographic, 
economic and cocial featureui of Khuwei trea wnre thorough2Y 
inve..-tigated and accounted for in Pairtr. I and II of the 
study. Additional inform'ation on the organizational capa­

bilities of the site is thought as cosontirl to be furnished 
in relation to the 3suggested intervention proegramme. The --­

past performance of the centtre under the P,-Ople s Local 
Government rule, which is frozen at present because of Apr'il 
1985 -cranige in government, is indicative of the potentiaell 
a rgani zationtl capj)abiI t Ie,-s of the centre. 

I 



Kh a a,,he adquitr-tt . of- a rurl '1 11 

-4 t-ofmn,'A E, ahdDi trictf , Th'f 4 has a'ae
rl28 aq o asnm.nd a8popu n A number 

s rural xuer vicea famcilitije are perated wi thin t he council 
Iunit. TheeP incld 

12.a1wa er-yard a 

14 primry schools b ysc fr a 

~<<5 Primarfsche vls f .ri girl s 
.L9 
10 nr-primary rcaliius educatio.n aho 

(Pre1Qs.W8 

41 adult education clasge. 

3: diapensaries, 
4~ dresuing-stations
 

1health care unit
 

Organizationally and under the Peopl~e' a Local-Govern­
mont (PLo.) ril e,' Khuwei Rural Cc uncil1 compr ised 37 vil11age' 
councils with at Khuweione Centre, A village'council Ywa.
cosnstituted of one villagen or a number of, adjacent village$. 

Y ~ A village council wds run b'y. an electerate bady, fri fff­
ahoot of the Rural Council sveatmd at Khuwel.
 

~ .~,.The Rur'al Council 
 was ndministered by a locri ov'n 
ment &x(!cutive officer tincountsble to tht dirbric'ec. 
quarters fit En Nahud. The electcrate- body of Kbuwei Thu.ql
Council waa made up of 30 councilors drawn from the eviincil 
area. Their *ecupatitnal, and professiwnal backgroun~ds were
 

~ as follTo:
 

ii.... ..................
...........................
 1
 

iii merh t,. .. . .. . . . . . . . . .
 .... 17 
iv. public health officer ........... .......... 1 


P~#4~ V0 teches.............................. 
2
 
~ ' Vi. other businesm...... ... --.... 1 

Vii. women represontation .................. 3
 

30 

4 

http:Pre1Qs.W8


lip ' 

' he counc~il 'aariiediqut ,t.tasks through five 

up1y and rationsr''x 

educatcn, andihealth, 

'ilw anti-thiruat programmes, and 

v~ and' live stock'."Vagricult~re 

In terms 'o f financi al cnpabilit .'es the rural council 
~ha a been experiencing a~situation of budgetary deficit for 

the lasit three years. This isI directly related to the 
£ ~ effects of desertification and droughit which have caused a 

sharp decline in crop. and livestock production whichled to ' 

a driop in taxes colleeted. Thi~m is wll illustrated by the 
Q ~~line i~tems of the 1984/85 b~udget which show an eminent ~ 

deficit, usually made up from central subsidies as indicated '~ 

by the following tigu'rea. 

Ite~nActual Ex-ptnditure LS 

i.Salariesfi... ...... .. ,~*., ... 276,000 

Fuel.. .................
 *0*~.ii1.. 12,000 

iii. Current running costs of s~ervices.., 60,000 

Ac,Atual tax money collec.mted ......... 123,000
 

v, Deficit subsidized from central 
rsources.., 40 .... .... 225,000 

1.Prosyramme Justification.,K 
In Par'tII of the stuidy, 5 Villages including K hu'.1ei 

were covere~l in', the study ar'es b-y the questionnaire survey. 
The findingat frOT1 the survey plus the above account an the 

Srural council. oranizationil. and budgetary situation Justify 
designin~gan'd implementing the intervention prsgrniime. Th! 

:main point whic h'furni sh the Justification for the proagrme:Kl 



.. ''fe'!'rca ace8 many enviro Tnnental 
...,,peienthat'.*nr -demona tiv~ of 

poql 
a real Mrking'-,~4 

andchalegin -i tuatic'n fo r prograrmir g to 
reveithe urient trends, Pucpoblemshs incluide'
hih r~eso'f ecological d~gzrdation. exemplifi ed 0' 
I.n~the disappeprano of .th-e treveget 4Yatic 3--cover
fr different uses,: shor'tage iri3 raig nd efode 

and in graes for building materi 4 o fail 
Sure 'and,,death of livestock, moving. sand a' b~xrying4 

cultiYatio ns:and, roaa , -shortage of water supply,,;4 
dependency fnood aid, and a high rate of popula­

ij~~~ 'of al these adverse affects has
culmIt ed In a gen'eral decay of the soiety and 

unless some aotion I s'tnker4 a final collapse, 
shall come very soon. ~ 

iii. Production syst,emsnaJ1-this area hav~e beenj,,,erad­
ing unldertraditional means and practicles',: while 
tbere-is a scope for, the tia6 of new s6lutions 

.that have no t been a'~tmrpted beforti, 4 4 

* 

becuseofthe building up of environmental 
awareness among the inhabitants o-L the areta, 
especially that Khuwei centre commands many 
admini strative ayid social servioea, wi ih a 
sizeable enhlighted community which could-,act as 
an bid to progefrnine inititaton, and implementation. 

74 

i4 

vi. 

petty activities, which cojuld enrich the programme;? 
as people with differnU out200oks and exei ences 
could come with different B1ltiofls to pr0bi~hs. 
The budgetarly performanoe of the rural council 
indicates cl tearly th' t area and regiorial eonromies 
are, financially atrainvd. The council area is' not 
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f _i]uppa~ig 1o,avinj; uildt ,financi~al puurpuss. 

f' Vfj-7 4 estweibetu'WC6s'di;cIt e i C,ai Jdev7lStepstistptoado e '-.thetheuhing th.building 

loca e -su eace. Thisa isa only feasible 

A 4!ouh : i al riabUi-mn,
uion; of thle'tssd baseo,,n "thnitu c 

and the expan­
arean .affected by 

doh7 t a.nd dc oertli'ication. 

5, Pregrume, 0bjco t Iv ev 

The progr"mme obj'i ves eedl d address the problem .V 

and meet tilegenals outlined previuauy under progrome 

(justificatisn.1 These may be summaarized as follows: I 

i. To check cologIal d egrsation and Improve 

'. env iro rmental qualil y In z lleherea. : AA 

.... ii. T set thi ground for a winie and rational use 

- ,: f trhe natural rmaources of the anl ea, f bastes 

that assure ountmint'i growthi and (level.opmennt. 

... To ex.pand slid d-viersit the food producthn base 

as Re5 to meet basic netda and create a surplus for 

cash Rellerbtiarl, 

iv. To channel aavinia and gaInfully -­iiply labour in 

',Able economic &i vi ti na, 

Y Av. To incouese emnplcoyment appoartAntes and inctraes 

and ceck~ wtitt-oing wijration so as to stablize 

~ 1 ''the local popul-ution. 

vi. T*. serve 0.3 d* oJ.'.0ltIatIVe exa.MpIe that the 

ecology of wsuc:h Aireas obuld, be tder utilized 

four higher prodnction un'ez planne d s it.ationls. 

vii, To demeontroott that lacs'. coimmunities have the 

abilities -be charb , theIr oval lept once they find 

A" ngidance and the t-srintial requisites, In this 

way Khuwei inte ,,vefliufl progr&mnzflecould furnish 

the exammle whIcti e~n be capied undev similar 

!S t 
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encompnns~ ~thicfallwinganning 	 prncpla. 

i Th4epr0grTme sheuld sVbeomiunity-baned activity
 
~ .A n 'initiation 'project fermul ati1,,, and at the
 

~implementition'istage; 
ii Should b5many 	 unthat
 

integra'te in finality to "aSe cmm~ron goals and 
objectives. 

iii. 	 communTthy shoul assisted by an agency in 
project identification, community organization, and 
access to financia l "and technical inpu'ts which mray 
not be available for the pi ogramme from within the 
commu ni ty. 

iv. Project ideas or programme components should address 
needs identified by the community. The agency role 
wo uld be to help in'guidinZ project prioritizat­
ion, and in tailoring projects within feasible 
technical and financial frames. 

v. Project plans shoUld be developed in such a way 
td maximize opportunities for thelinvolvement of 
the individual, the family, the groups? sand the 
community at large in project selection and ­
implementation. 

vi. The programme should aim at 3ustinable nolutions 

that grow in effect as, the programme progreuses, 
, 	 Any addition of a new increment or a component 

should aim at strengthening the programme. • 

vii. '.Should he a training and an educational exercise, 
sothat: the results achieved can be extend d to " 
surrounding areas :n&d the experiences gained c:n 

ubeutilized for more effective solutions of environ­

1 hmenta 	 tprobla. 

viii. Should, addrefis the various population secors in 
the, ociety, i~cq, the iales, femrales, the young and [ 

t IIe old and' the different occupational groups, with 
the. individual: and the society eigmanfu 
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vef hI-te it tthitie nssactcrui ng rirh,the i 

n es at--
".;. The id61nets ,o n.programseorganization equiaed 

7./ . . ,r.i Ormo dui 	 n.mp.mn 

•he :pro gramme sh beouldde a venture 

between a locally. 6rg6nized,,oolnuMunity 'and a regional 
! i ;i.:of . 

Sagency 
-.e in . caeimi y o.a t:i i i te.t e :

;	 s th....-proor a, gro updof co-ordinated d epan adent s. 

ii.' the .Individual, f mnily, group, and community 
i nii t ati ve s should be recognized and have a place 

7 in the agency scope and assistance activities. 

iii 	 An, evaluation of the exiting Institutions in the 
community should be mde, with 'the purpose 
assessing" their credibility no as to initiate the 
involvvenent off the moot viable ones, 

iv. 	 The agency should be a public institution deL5at­
ing the authority of execution to an appointed 
director to run the progr amm-e. 

v. Since the programme shall Involve many project 
components the necessary specializations required 
for executing programme be m "adethe should avail­
able by the concerned departments in an advisory 
capacity as need arises,. 

vi. 	A professional- committee representing the concerned
 
departments should be formed to guide implemen­
tation and give the necessary backs top service 
required for the integ~ration of the programmne 
activities.
 

vii. 	 Execution should be carried out through local 
community workers who could be selecoted from the 

' local leadership or could be appointed from the 
1<'village folk 	 if the latter is proven to be necessary., 

8,Procedure of Proiramne Formulation: 

~With the, above guiding principles explored and 
develop~ed during the field survey in preparation for the 

~ K7'~village intervention programme two meetings were, held Yd th. 

v :'­

< 

";..
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Ull lea6der ship at'h17 - ~toC, 'inve ati, at e a rah~ 

T6el 	_if-:t he, 
o entia 0 ep6' 

. g , the f irit place6eJ uobged n ot'eWI .egree 

,;T 	 a need rn a andnt "on 
fr, , 

,o, genvlronm,tal acquired by........ .. nityawarenes ., 

ecological 
prptin id -ofe actio n 'to yhecW:c 

•aboutp the rent end changes ommuity 
t needed 

he:int going decline and reverse the peset, tr ndss. 
ie, 	 To assets the 'tatus of community orgnization' ; 

present and potential !eaor initiating &ction and 
acc epting joint responsibi'lity with an outside 

~agency fo r, intervention­

ad ,The liSt of' project ideas that, may mae feasibl 
components of the intervention programme,'' a­
identified by the Local J2 adership" 

On rhe fJir~t two point.. positive responses wpre'
 
ascertained friom the meetingaL b~d Cdmini'4
 

of -the ecological change6 taking place so a rp.14t",th1 e 
adverse Impacts of droaght enaddeerification vre reaily 
assessed, as,,the cormmunity had already co-op~rated 'ill," 

-' establishing a nursery -o provide seedlings for 	 .panting, 

this soason in Khuwei village and the surroundingil es . 

The committee set t6 riin'the n*ursery and manag6'the 
distribution of soedling6 is strong proof of the)Qorganiza­
tiona) capability of the oommunity, The nursery projct.. . ­
deserve oe 'ploration 9. 

The 	 idea of egtablishing a nursery began tw9 X. ears 
back on pure nommunity initiative, A Knall plgt was fenced, 
near one of the bore-holes for the purpose. The Ahozrtage 
of wator forplantig from that apeific bapre 
the full development of the project in that yerhen,q the 

nur'sery failed to produ~ce the'required seedlingbQ Last year* 
the Renewable ,negy Project came to know of the 4,4terest of, 

S41'the village in developing a nursery, and a grant of Ls. 8,000 
:1, w a,,m ad e by the' mentioned project to the viiiage.'for' thi's 

puV e 
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A___-ccordiengly a commit ea rfovulimednd.to , the 'p .q. 

Thhe, te s mhem sse ustOeda g eneraloni rismadeo, e eo in 

:meetng which wa8s attendeb y The enber bip . 

ioff0 the committee ctbracesa the :plolting ntrofessio'np and ­

occupational: backg;Tounds-


Farmersa 5 members
 

Gvinmet officials 6
 

Wom(~n 	 J 

~Other, business3 

The: committee holds regular mecitinjs to decide on 
issues related to the development of' the nursery and t 
monitor the progress of the 'project. 'The amountof Ls.8,800~ 
allocated by the Renewable Energy Project was received by 
the committee at the start of the project and is presently 
under the responvibility of the committee treasurer who 
spends on the project according to the committee decisions. 
It is known to the committee that the fund shall' be audited 

by an auditor to be assigned for the -ask by the Renewable 

Nnergy Project. 

The committee shifted the site off the nursery to the 

vicinity of another bore-hole located on the southern edge 

off the village, for reaeons that this bore-hole is less 

congeQ1ted by users and allows obtaining water for the.. 

nursery any time needed, 

dThedevelopments accomplished to date include fencing 

* 	 aof the nursery lot (50 X 50 M), preparation of seedibeds, 
building of shedo, construction of a tank for the storage 

of water, purchase of a two-wheel cart and -horse to carry - .2 

- "itterto the nuraery,, and the preparation of 26,000 seed­
lings planned to be disLributed to farmers this rainy 
season. The seedlings produced are Acacia seneizal, however, 
the committee has plans to diversif~yproduction mnd include 
Blanites L3.t ytifca, Acacia mellifra plus some citrus and 
beautification trees to be made avilable to interested ' 

villagers: 



e conc1u olo nL, o -b'0 -Alk a SZ-mthaxpe r ieiQei 
t a'4 !ople At, KhUwei hav e al ready, tasken stesLwrd 

r ehabili1t at i shtLa cover theirecologic0al. in area.2 
SThe'inffrastrUct'ure( of the nur Fery, the, org'an'i z'sjont J' l 
.,se't-up cyreated to~'run and mohnito' t he proJec t p, and the
 

ai.nthusiam' :shown by 'the peopl',to pick up new ides and 
explore further possibili tierfor the imProvement~cof their 

bettaken srooya slthould b a seiul&signs of r'eadiness to 
accept change and to work towards creiting a better environ-1 
mnent. 

9. Identifiation'of PormeCmponents;, 

The meetings held einbraced'the execoutive officer and 
Sstaff, members of the nuXraerN committee plus other inter­

ested Villagers, On discussinig project ideas qreooial 
rehabilitation and' expansion and diversaification of the 
rural economy of the area, the following priorjti~s were 
identified by those present in' these m~ig~ 

iIn~rvedand0 Adequate Seeds 
Seeds'for' sowving are normanLly obtained from the harvest 

* 	of the preceding season., Die to the drought that afflicted 
tthe area for the last'thre years, there is an evidi-nt 
9hortage of seeds for sjdizi,. People expr)Iessed t~nei~r inter'­

'est in obtaining better 912alibY seeds especially quick 
maturing varieties of diikhun, millet, and sesame to be 
imported to the area and distributed in adequate amount s. 
People showed theIr rendinesi to contr'ibute to the costs of 
these seeds0 

ii,. Fenciyjgrjof Parm. Fjedir 
The vast stripping of the area of its vegetation has 

opened the cultivated lanI to severe wind erosion with the 
fertile top soil lost to the f'armer resulting in a 'sharp~ 
decline in soil fertility und productivity. Farmers also 

>began to observe a pattern of unequal distribution of,A 
'Moisture in tbP goil wti he samne farm plot due to run­
off. from higher to lower deg-raded spots. Iiunca the protec­
tion of farm lands from wind action came as a priority..in 
heso meeting;s. The solUtib,i suggestid by the Villagers is' 

'4YI 
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fsLto!towi

diP,ae ardcatinieinivdual ing LoohInial:larde eod'cinProperty,, at 

"in nt -of tiwsand, reagrulao s to miinize damage 

tresssw n nomonds from the norh,aser espeCially 
:. the" income of the aey producIn gum from 

~ -~ fr the farm hedges could'The s4eed~inga'S needed 

enforce-, 

caused by 

and add to 
these liedbeadE, 
be obtained 

rom,:tbnursery 
S thati could ibe easily implemiented under the unbrlismof food A 

~for irk proj~cbs. 

f- and thePoiirmunity viesrthe ieesone 

a essiiopKhuwei' vilaceo lies in dpepro n which runs from 

north t south from the site of the village do wn to Nasharbo, 
.water-yard to. the sotieh. The geological and geoinor"holo.ic al 

- studies of th. area ascertain that this deiresion is a bed 
t ... ot cufeadn -ft adfivr . .ntr,, rc
biii W.-' .tapped pni
of a buried river 19814 'rain' season Khuwiel 

was drowned by, a 

built-up area of 

growing inl 21ups 

system. rurIng 
torrential. flood which damagdmo t 

the villae, The presence of densetTebeldi 

plus the rich and varied tree vegetation 
in this depression tre indicators of a higher scl moisture 
content which coruld be t oppedfr' fixpanding and diver ify. 

~ 'V' ing crop production through simple water harvestinU tech­
niqueq. There are olreridy three sites in thi-s valley fenced 
and put by somne of the locals under vegetable aardening. 
Members of~ the nursery commiittee took us to a ntunber of. 
sites where they believe that water spreading could be 

*attempted]. Henue, the potential is,there, and its' develop­
ment would requive ,iume agency assistance in ground. survey­
ing, design of' earth works, and guidance in the construction 
phase.. 

iv, Jubraka Fiax'ming'' '~~'j 

Jubrak a f armi ng I s widely experienced in Khuwel area, 
A Jubi-aka is a fenced piecr, of land of about half an acre 
in area. It 'ienoprr0y aj low spot of ' land chosen near the 

home or in primy o' the village. It is a form of a 
back-door garden) usually tended 'by the hous'ewif e v.ith some 
help from the other members or 'the family. The main crops 

http:geoinor"holo.ic


-h e a quicU k-,iaturing i v rieties of' c 

natlnelmizad ad~(akind of, feterit a)plus' meget ables 
mjail b = iap lubiacucumbr, and sometim es pepper and 

jtomatoes., The- cereals' being quick maturing typ~s are 
jvoduU0ed jfo1 consumption during late rainy season tijll the 

~.main: crops yield a harvest. The vegetabl es are grown for 
ouse supply and for the marker, as a reauy _source of cash 

during the rainy, season 
if
 

Thposblityof improvement of Jubrska farming: was. 

raised-in the meetings held irth Khuwei people. They see 

a scope for applyi.ng water harvesting techniques at Jubraka 
sit es, and of diversifying and improving production through 
the application of better performing varieties and the
 

introduction of ne crops. 

v.-Ground Water for Irrigation 

Khuwei lies on the Nubian sand formation with its
 

rich ground water aquifer, The valley previoulyes~'ibed 
under the water spreading component extending from Khuwei 
to Nasharbo also lies on this aquirer. People were explor­
incr the possibility of using tube well water for mini­
irrigation purposes or for,supplenenting rain water harvest-

ed through water spreading techniques. It seems feasible to 
utilize the four existing bore'-holes for such purposes by 
increasing their pvmping capacity to provide additional 
water for irrigation, or to drill a series of bore-holes 

in the valley for the same purpose. The kind of irrigation 
development visualized by the people is to carry water by 
animal, drawn carts to irrigate Fmnall plots of vegetables 
that could be established during the rainy season to be put
 

" under production for the market. They look for outside
 
support to assist in planning the project and providing for
 

the cost of the carts which they agree to repay as a long
 

term loan.
 

Nvi. AVillaare Woodlot 

he inhabitantsof. Khuwei are presently obtaining 

fuel wood'from increasing distance from the village.. Those 
buying fuel wood and charoal are purchasing both commod­
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ities at higher prices. Hay obtained through free collection
 
from the yicinity of the village as it was the case 
in the
 
past is no longer practiced, and most users purchase hay
 
imported from distant lands at the village market place.
 
Establishing a village wood-lot shall 
serve both purposes,
 
provision of fuel wood and hay for the village animals plus
 
protecting the land around the village from ecological
 
hazards. 
The idea was already there and was not initiated
 
by our meetings, as the nursey committee is considering
 
implementing the project once they find the requisites for
 
that. The basic component needed is the fencing as they
 
believe that it is difficult to develop a wood-lot without
 
putting a fence, since that Ihuwei is an important watering
 
centre for many outside populations and livestock, that have
 
to be kept away from the plantation specially during its
 
first years of establishment. The community contribution to
 
the development of the wood-lot would be the provision of
 
the seedlings from the nursery and the mobilization of
 
communal labour in the operation of planting at the wood-lot. 
The latter could be once more viewed a possible componentas 

under the label food for work projects.
 

vii. Female Goat Herd 
Goats a-e presently the type of animal widely found
 

in the villages. 
They are the ones left after the others
 
cattle, sheep, carels and donkeys had either perished in 
large numbers or some among then m1.rated south, Their
 
survival is attributed to their tough nature and their
 
ability to sustain on any vegetative material.
 

The goat is the animal of the housewife, It is kept 
to supply the home with milk, and is occasionally slaughtered 
for meat, and often sold for petty cash earnings. The impact 
of thi -oat on the v.Lllal-e ecolo.-ical cover as an activator 
of dotead-.tion seeus still to be a controversial issue. 
Some ecologists believe that its role in vegetation devas­
tation is over-exa!-erated, It is the last left in an area 
because of its taughest nature. The impact of the goat on 
the local ecolory was a topic discu-r'ed at length in on 
of the meetings held at 13auiei, Though no agreement was 



re-hedb.,onlth ssiie""t wasmngy accepted that:- the&$ 

go~s~a1t at ant~-sow.P eo .mjilkt'.fo it the. ,fami y.ad~h 
."i "!fnt~ure.' a wih the, ecline i n t he she 0p, and cattle numbers, 

t le ias'the 'ortl,y possible 'source of meatz~asmay. emerge' i' 
Sthe Vill.g markets. Hence one of the'components suggested, 

under the int~erven'tion'pro gramme is tdimprove the goat 
'breed in a yhe 1 rtn 'agood strain of'mal gat 8 

be available i et:r, serveJ, n.-.a:"ale( or byto made to the t ,,herds of -chose interested. 
The. wood-lo t when,fully developed c 6n supply hay for the 

1";' female goat herds. It wasp suggested to dut hay frri there 
and tapo It to homes,, so as to keep the go atsa unde 

viiio Poultry Produtition -

A ain in the search for maximizing the opjo:,tunitips 

for raising faii]y income, poultry production as a home 

induatry was euggested, Most families keep chickens and 
th.. e seEm to be prospects for expanding production , 

through the importation of improved breeds, .small loans to 

familites to increase the numbers raised, control ofldiseases 
particular to the za@, and provision of feeds., Khuwei could­

take advabage of its location on the busy El Obeid-En Nahud 
road In m.arketig t production locally and at 'the tw.,-i '­

mnentioned cities. 

ix, Handicrafts Lndus tr~ 

Again there are possiblliteE in this respect., Locally 
Woven products from palm leaves and .wo0d are produoed by . 

Taost hoiisewivas and] sold at the iiarktplace or to passep­
ers on the main road. As the skill' is there and the mate­

rial :eeded is somehow obtained at present some innovative 

designs and new products could be&4ntroduced in this 
tradit*onal Industry to expand -the market and create .addi­

tional incornes for those practicing the art, There was 
interest from the community to scure the support. of an. 

outideagency for this component of the pro grannie. 
'.. Enerry Savina Stoves - " . . ,-

Some of the member s of th narsery committee seem to 
b n nthrecently innovy'ated sold presently,ilarthe stove 
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blained~ 2t oneantoteje 

linp 
'Ii f t -ral]y manuiactured or ifhe prices 

could be,y!no th~ner,,Icomrpaonent of the, 'intiegrasted villag6 inter-,<w 

This last par-t of the study attempted to cutline a
 
village intearvention programme tor one ot the three areas
 
studied,' 
 The first sectir)no of the report addressed the
 
'basic principles In termns at programme Justiftic ation,
 
objectives, philosophy and the organization on which the 
programme should be founded; 'while the latter sections were " 
devoted to, the development components constituting the 
programme. The way the whole exercise wasi developed through 
meetings wi th the target groups that shall interact and' 
benefit trom the programme, if it ever has the chance of 
baing executed, fulfil's the objectives aniticipated to be 
served by HTMA study programime. It seryed in building, 
~envro~ tai. awareness among those Population affected by 

eool,6gica chainges, It provided group training through 'I 

the exteiioion or;z,w Ideas for combating the 'impacts of 
droigh't and desert,,Jhoation, Hence it achieved in one way 
ox, the other the goals explored by the workshops convened 
by the other ETIIA study gvoupa, 

To . hltil further the objectivsa TAPormei 

building up environmental qiwarefleso,"di asemination of research 
findings and provision of training opportunities ftar 
target groups, the study, co-oprdi nator organized a meeting 
rdyth same of, the technical staff of those departments at~ 
InObeid which carry out activities related to the programme, 
The meeting was held on the evening of 7th July 1985 at 
the offiae of the-Regional Government Secretary and attended 
by zrep,esentatives. of the Projects Development UiSail 

Conservation and Land Use,' Department of Planning and 
Economy, Depax tment of Agricul ture Services, Department of 

L 



,astoal'mdi c Af f airadDep artumen. of M echaid Z 
Sohues~ ,On ,dd sussing ;the ' tnt eivention orax~ 

g,~ 

, 4i; IThe ntervention pograme idua~is b~ased, on Ia 

&comperh ensive, tifj,6tment' of : the environmental: 
prblm inDIIth,6 UUetMdyIa'e flld',on a, pr~oposed,~ action pro~ qirn~: Which addrese t 

g sea .teeprobl.ems. 
Thisresarhphilo sophy and methods applied in 

O~finializing the, progr amme are recomrendedto be 
adcopted in fuxture in Ithe preparation of~regional' 

Spr o ject s, i~e., projects are to be 'keveloped in 

ii. The project plan reminded those in the meet.Lng otf 

the Kheiran ax' sa plan of development which was' 

formulated o integrated lines of action, The 
components &fl Kheiran project embraee4 expansion 

of horti cultural pro'dution, ipoentof 
poultry, establishme~nt of shelter-belts, and, 
afforestation activities outsBide the shelter 
belts by 'h-neficiiaries from the project. 6r the 
prcprj e ac k4Itios only one component, iLe., 
hot ticulturalproduetion, is being executed. The 
main obstacle whic.h faced implementing the other 

como ndi oeo integration, as to how to
 
Ikorganlize adinvolve'th, other tech~nical uniits
 

in carr:"ying out their assigned parts of the
 
project.
 

iiThe meeting devoted much discurisio a to the 
question of in~ngration on~ department and~~ 
discipline b;s at -the various stages of 
project formulation and later on at the
 
implementation stage. The conclusions reached
 

- emphaksized the need for integration with the
 

mechanismns leading to it Institutionalized and 
',~<the linkage between' the f~.fferen t departmentso 

-,ormalized 
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t he team approac~ Was3raised Sran 
wo -n 
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c~ ap bl 

orenlhaneing th alnni ng-aod: executive 
ies of' the regi onal te'hclica staff 

I VY ;Vd 

VInd ssin !the role of comm~fu2i tY pSyst io Ip at Jon 

jin reali zing, local. development it 'was agire ed that 

tiekind oft pproah to bea adopted, is' gui~ad 
'cane wher'eby the benefticisries trom the project 

'~~aaeto be helped by teo!hninians to fo rmulate their 
identified proj'ects within a..eeptabl e soi en if ic 
frames, Guidanceo should also be provided at thia 

impl enentation 'stage9. 

vi. The document was acceptedl by, tbe meeting as ~a 
sch(5ne of~projeet poamil. ties whichi requii'oo 
ffurther work to formulrAte it, IfLndtnga into 

a.' 

costed projects, A promioe wvas made at tie, end 
a the meeting thSat wRYS find meanis shall be 
sought to endorse the docinient by the reglonal 
authorities arid took for the necessary tinqnce 
to tusrn its recominerdationfi lntc- an Implementable 

'projent. 

ai. 


