THE IMPACT OF IMPROVED RURAL WATER SUPPLIES
ON THE HAMAR AND HUMR TRIBES OF SOUTH-WESTERN

A
. | . ?g-



i

ABSTRACT

This thesis attempts geographical analysis of the impact of Sudan's
dsep bore programmes on water-deficient and under-developed South-~Western

Kordofan; it is based partly on existing published materials dand partly but
nore importantly on extensive fleld investigation.

The main finding is that deep bore programes have\helped to transform
South-Western Kerdofan sooially and economicallys /Chapter one of the thesis
outlines the various mechanisms through which this transformation has been
achieved, In the analysis, use is made of Kmetsch's asproach of cemparing
conditions in two culturally and physicdlly similar arcas, one of which has
been provided with a ch.nge-induoing m, and of attributing any observed
differences between the two areas' Q%ita operation,

Chapter two contains a_ shtrt account of the resources of South-Western
Eordofan, both piysical and Human, Partioular attention is paid to soldd
gsology, on which the ececurrence of subsurface water depends, to the mature
of the superficial-deposits, and to rainfall and vegetations

Cmﬂiqﬁng'-pdmiphs of need and balanced exploitation of resources
have chargetdrized the allccation of boreholes in space and time, Chapter
three éxamines the implications of such conflicting principles for the
distribution pattern of deep bores in South-Western Kordofan, In this
chapter the comcept is introduced of 'usable land', which is a function of
the availability of water; an attempt is also made to determine hypothetically
what should be the apprepriate maximum distance between one bobehole and
another that would make for the optimum exploitation of agricultural lanmd



and grazing of South-Western Kordofan,

The impact of the deep bore programmes on SoutheWestern Kordofan's major
economic activities is dealt with in three chapters. Chapter four explains
why pastoralists may continue to be migratory even vhen adgfuate peremnial
water supplies are available; it also suggests how the deepbore programmes
may create more graszing problems unless accompanied by well organised
pasture management, Chapter five shows that the cropped area has increased
considerably since the borehole! programmes began, but because attitudes
tovards cultivation vary widely it is not. pussible to determine the precise
contribution made by the deep bore prégrammes to the axpansion in the area
under cultivation. The imcrease indropped area has led to a reduction im
the area under 'gum-gardens', but this has not been acoompanied by a declins
in gum production. Chapter six explains why and asks whether the Arabs will
continue to invest their efforts in gum tapping if other and more rewarding
sources of employmefit are open to them,

The distribution of services is strongly influenced by the availability
of water. Since/the population sise of a settlement is limited by the amount
of water it ean provide in the dry season, the question is posed in chapter
seven whether every deep bore settlement will possess population large
enough for the optimum use of all esgential services.

The thesis ends with a short chupter which reviews the role which
the deep bore programmes can and should play in the future development of
South-Vestern Kordofan,
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Barbour has suggested four roles which geographers dan-play in the
planning and evaluation of the performance of rural development schemes,

These ares

(1) the role of geographers in preliminamy investigation teams;

(11) the employment of geographers inplanning teams of a statutory
nature;

(144) the role of geographers as Imdependent ohservers; and

(iv) the objective study over'a ‘number of years of an area in
which a new project has tdken place to determine whether
the authors have béefi right in their assumptions and
upootatim.1

It is the fourth of these activities - the role of geographers in evaluating

the expected positive effect of rural development schemes - with which
this thesis is(odéngerned, ¥or this, the government of Sulan's poliey
for the provigién of rural water supplies with particular reference to
Svuth-Wegtern Kordofan has been chosen for detailed examinations
Physically and culturally, South~Western Kordofan belongs to "Central

Suian"z where there has been little econamic and social development.

1« Barbour, K.M,, 1967, A Survey of the &ilny Extension in lumu

of Nigeria, Vol. 10, No. 1, pp.11 - 2.
2, The area geographically designated as "Central Sudan" stretches from

the extreme western boundary with Tchad Republic to the extreme eastern

bm:ﬂary 'ith Ethiopia between latitudes 10 degrees North and 15

Ao ormana



This belt is characterised by poor rural population, perennial shortage
of drinking water, low population demsities, large tracks of level or
gently undulating land with high agricultural and grazing potentials,
and total dependence @n subsistent crop produwtion and animal ‘husbandry.
0f the factors responsible for the general poverty of Céntral Sudan,
perennial shortage of drinking water has been identified as the most
crucial, for it acts as an effective constraint on resource utilization
and hence, on development. The Sulan government has recognised this
fact, and conscious of the necessity either on purely social and humanie-
tarian grounds, or on thos of politieal\éxpediency, of improving of
living conditions of the rural popfilation - which forms well over 90 per
cent of the entire population of the m:u.mtz'y3 = it has been investing

a substantial proportion of its revemue on provision of rural water
supplies. Up to 1966, govermment expenditure on the provision of rural
water supplies stood ‘at £86,013,776, and in the 1966/67 Financial Year,
government launched a ten~year £515 million scheme to harmess and control
both surface aid sub-surface uter.h'

The\forms which the programmes for the provision of rural water
suwpligs take differ from onc region to another, This is dus to areal
variations in geological structure, terrain, pedology and the amount of
precipitation. In areas with ground water, the programmes concentrate

30 K!'Otki. K‘J.. 1958. F

bpe 35-37 Olinistry for Sooial Atfers,

4 El Bushra El Sayed, 1967, The Factors Affecting Settlement Distribution
in Sudan, Geografisia Annaler, Vol. 49B, Noe1, ppe 102k



on drilling wells and equipping them with pumps. Vhere there are
relatively flat terrainsdotted with isolated jubal (hills) and soils
with very high clay - content, provision of rural water swplies is
through hafirs (artificially excavated surface reservéirs)e Places
which possess favourable conditions for fisither dees bares nor hafirs
are provided with "artificial catchment water tanks." Finally, areas
not suitable for deep wells, hafirsg, or catchment tanks, are supplied
with wmater by lorry tankerse.

The Objective.

It is now about a quarter of & century since the govermment of the
Sudan adopted as a matter of official policy the assistance of rural
development through the provision of improved rural water swpplies for
both human and livestock oonaumtim.s Before and since then, much
has been written and. published by scholars, planners, and politicians
about what tHe provision of rural water supplies ocould do to stimulate
economic and social development of the water crisis zone, Lebcnsp

5« ““In 1944, following the publication of the Soil Conservation Committee's
repart, this policy was adopted officially, Before this time, however,
several water points had been areated im the Sudan, though in a
haphagard manner,

6e (1) Lebon, J.H.G., 1956, Current Development in the Hoconomy of the

Central; Sudan, International Geosraphical Union, Lodon,
PPe 57 = 66.

(11) Lebon, JHGe, 1 65, Land Use in Sudan, The World Iend Uge
,S_m._l(onograpg Oely Chapter II,



Bmud?, Ba.rbour8 and E1 Bushra9 have commented generally on this topiec.
They umanimously hold the belief that the fortunes of settlememts and the
prosperity of the rural populations of Central Sudan are depéndent on the
availability of adequate rural water supplies. Harriaon’o sees the
mltiplication of water points as a significant step~$owards the settling
of the nomads, but recognises the need for adequibe pasture for the nomads'
stocke On the other hand, Cummison, Asad and Killﬂ have rejected the
theory that the only way to effectively and etonomically exploit the land
and grazing resources of the water-deficient areas of the Suian is to
sedentarise the nomads through the provision of improved rural water swplie
lahd:l12 holds similar views as Cumiison, Asad and Hill, These writers,

in spite of their disagreement on objective, are unanimous in their views =

based not on any serious and proven scientific investigations, but based

Te Bq ono’ 1962’ the nifect of Nomadi Sgong >
: pent o e Peop Sudan Prweedinsaoftho'romm
cm of the Phuoscphim Society of the Sudan, ppe 68 = 69.

8. (1) Barbour, K«M., 1950, Dar Hamar, Pamphlets Sudan, Noas 13.
; , 1961, W Chapter II,
(m 196k, Population, ater in Central
Swian, In (.) Barbour and Prothero, Sagays on African
Population, ppe 137 = 156 .

9« El Bushra F1 Sayed, 1967, gpe cite

10 Harrison, M.N., 1956, Report sragzing Sw
dtninl?rodwtion.w

110 omm. IO. M’ TO. &ﬁ Kill, I‘.G.’ 19 Se‘bﬁmﬁ d M h
the Sudan: A Critique of Present Flans, in (Ed.) Shaw, DJ.,

Proceedings of the 13th Anmml Conferenc
of the Philosophical Scciety of the Suhn, Vol. 1, DPPe 102 - 125,

12,

Azmunl Conference of the Philoscphical sociew of the S\ﬁan, Pe 37.



partly on hearsay and partly on intuition - that availability of water is
a pre-requisite for rural development to take place.

The problem of evaluating the performance of Sudan geyernment's rurel
water swpplies programmes = on the lines suggested by Barbour in his
geographicsl andit of the Bornu Railway Extension $hMigeris'> - in effectin
rural transformation has, however, received little ‘dcademic attention,
Certainly, no detailed study of the impact of deep bores on the economies
and populations of the goz (sandy) areas'\gf-Central Sudan has yet been
undertaken., The only detailed geographical study that has attempted an
examination of the impact of the(rumal water swplies programmes is by
Graham."k This study was cqnﬁned"to the analysis of the affects of

bafirs on the settlements ‘of Fedaref Districte The only wark that has
studied the impact of the exploitation of sub-surface water on economic
development has been done outside the Snda.n) %4: the work of Bowden

on the "Diffusion &f the Decision to Irrigate" in the Northern High Plains
of Coloradeydimited States of Americas’® Here, the siniing of deep wells
has beén by private individuals and for a differemt purpose (for irrigation
rather than for purely human and animal consumption), Bowden has spproached

his study of the acceptance or rejection of the decision to irrigate by

13« Barbour, K.M., 1967, gps oite
14e Graham, AG.8., 1963, Rural Ve Sy - _
District, Sudan, Unpublished l’h.D. Thuu, Un:l.va'd.ty of Loulon.

15 Bowden, L.W., 1965, Diffusion of the Decision to IrrigatqyDepartment
of Goograplw' lea;'eh Paper, No. 97, Chicago.




the farmers of the Colorado Northern High Plains by applying the principles
of phvsical possibility, economic gainfulness, legal permissibility and
sooial acoeptability.16 These principles have with some modifications,
been applied to the study of the impact of deep wells on the sconomy and
people of South-Western Kordofan.

This study attempts to evaluate the contributiod made to the socio-
economic improvements of South~Western Kordofan bjpbareholes, It seeks
to make an assessment of the effects of deep wells on both the nomadic and
settled populations of this zone, It tries to identify what changes are
dnduced by mechanical wells, and how the inhabitants adjust to these
changese Fimally, the study attempts(to predict the pattern of social and
eccnomic organisation that would émerge when the optimum mmber of deep
bores had been reached.

The conclusions of this study, based as they are on data frm:knni.ted
selection of villages, might not be able to claim universal validity for
all the water defiiciént areas and all types of economic organizations in
the Sudan, 4 domprehensive amlysis of these, based both wpon broad
statistical surveys anl on adegquate mumber of detailed studies is yet to
be mafigs, It is hoped, however, that present analysis, along with few
others directly related to this subject,may serve as a gulde for further
research, Similarly, the infcarmation presented herein may be of scme
use to those directing planned programmes of mgional/mral development
in the Sudan,

16. Bmu. L.W., 1965, m pono



Same Definitions
It is nececsary to define at the onset a nurber of words and
expressions that have been used frequently in the theais, The word
nomaddsm 4is used to describe the mode of life of people B{nder about
ard have no fixed hames. A man who practices pastora %wmﬂeﬂ
about with his animals and has no fixed home is a - Ir
he combines pastorzlism with argble crop famins\ st111 wanders about
with his stock at one sesason or another and fixed hame, he is
A? ho lives in a seasomally
water deficient village and goes a Qapend the dry season in another

referred to as a

village with permanent sources supplies is referred to as a

Semi~migragt; this term is emp! %& whether he lives solely on arable
crop farming, or whether -@ mbines arable crop farming with livestock

hugbandry, U fers to all land within a speecifically defined
radius of a water , since in the region studied, usability is
determined by 11ity of water. The extent of usable land varies
with land ee Thus, all land within radii of 8 Xme and 16 kme of

a deep & spective of the size of population or volume of water,

is as to be usable for crop production and grazing respectively.
Zgonomic development has become a camon place expression in political,

sociological, economic and geographical writings, and has thus aoquh_'ed a
very wide variety of conmnotations; comsequently, it has become necessary to
state in preciss torms, what the expression means whenever it appears in
any literature. In this thesis, economic development refers to a partial



ar complete slimimtion of what Hodder, B.W.'7 1ists as "features asscodated
with economic and social organisation of poor comumities", These features
inolude low life expectansy at birth, high infant mortality rates, poor
health and illiteracy, low per capita productivity, and subsistent
dominated production. Others are non-diversified economie$ which are
geared to primary production; little mamufacturing industry, traditional
methods of production, andi marrow markets. The elimination of all or most
of these features which will eventually lead to‘e rise in the output

per capita is achieved through structural.changes in the pattern of both
the economic and social organizations(of jthe area being studied. Thus, in
the words of Mountjoy, "development involves not merely economic changes,
but also social and institutional cmtal."“8 In short, economic development
as used in this thesis denéteg‘an inorease in the per ocapita income which
results from increased per capita productivity, accompanied by improved
social and economio organizations which allow a greater and more efficient
use of resources,

Sgeialdmorovement is used here to mean among other things, a rise in
the consumpiion propensities of the populations It also means an increase
in the number and range of, and a greater and more efficient use of services
and amenities provided. These should have resulted directly from changes
in attitudes ani perception.

17. Hodder, B.W., 1968, WM Pe ke
18. llountdq, AOBO’ 1969’




In Kordofan Province, of which South-Western Kordofan forms a part,
agriculture is easily the most importunt economic activity, This is
because about 93 per cent of the working population is engaged in primary
production, that is in agricultwre including hunting and gum'sollecting,
and in livestook micing.19 In a situation like this, adéording to
Brokensha, "any increase in the standard of living,(as.well as any
substantial progress towards industrialisation,depends on an increase
in agricultwal output."zo Under arid conditioeds, substantial increase
in agricultural production is impossiblecwithout water development, In
the study region, it is underground water that is being developed.
Resources in this thesis therefopre, WMmean agrioultural land, grasing, gum
trees and sub-surface water,

Conoeptual Framewor.

In a water - deficient environment with high resource potentials,
provision in the right'places, of adequate and peremnial sowrces of wmter
is regarded as the-gingle most important factor which can be used to
stimilate e@ofiomic and sccial acmlop-snt.z' Where such an enviromnment

lacks mineials and manufacturing industries to provide the population

——

19. . For more infarmation on the ocowational structure of the Sudanese
See (1) Krotki, K.Js, 1958, gpe cits, ppe 32=34; and (11) Shaw, D.J.,
1963, A Noto on &ﬁn'a Ten Year Phn of Sonomic and Scoial

20, Bw. 2.. 1965’
P. o ¢ .

Untversity of California, Berkley,
21, El Bamnna Sayed Magdoub, 1961, Problems of Land Use in the Central

Ra:lnlndamdﬁxoﬁraungm of the Northern Sudan,
Proceedings of the Nineth rence

of the Philosophical Society of the Sudan, ppe 35 = 46,

:
:
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with gainful employmenty, any growth in the economy has to depend on
growth in the agricultural and pastoral economies, Consequently, economic
development which in South-Western Kordofan implies rural development
becames a function of matural resource exploitation which, in tun, is
a function of availability of water, its nature, amount and duration,

In suwoh an environment, the exploitation of the grasing resources
is in the hand of pastoralists, whose mode of life 43 bound wp with the
basic needs (graszing and water) and well-being of their animals, Their
main concern is to satisfy these needs, while at the same time, they
strive to avoid anything - esvecially waten-logging and disease-bearing
insects - that cause discomfort or death or both to their animals, The
seasomal and spatial prevalence ofdiscamfort and disease-bearing elements,
and the shortage of water and-grazing have been identified as major
factors which influence tlie pastoralists in their choice of nomadism as a
way of lifie, This ig ‘because nomadism is seen as an adaptation - in a
primitive mamner - ‘46 an environment which is lacking in certain basio
medlozz It is being assumed, from the fore-going discussion, that

22, For amﬁ.a information on factors of nomadism in the Sudan, see:
- he B ‘oot of Nomaddam on the Esonomic and '.* g Jevelopment ¢
( ) m "1;L. 5 of ﬁ?’im 10, n Progeed: g8 O 6 enth A
rence of the Philosophical Society of the Sudan, 1962, particularly
papers by Hassan, I.H,, (ppe22-28); Baashar, M., (ppe51=69); Randell,
TR, (ppe70=7); Berry, Le, (ppo80-85); and Cumnison, I., (ppe103-11
(11) Johnson, D.L,, 1969,

LILC

Paper,

SR

&0 WOIR — 2 23 in osouth ASAS Allll ) L1
83, University of Chicago, Department of Geography Res

NOo 1180
(i41) Fisher, C,P., 1 Note on the Idvestock of the Sudan, S |
vation'Comiftea's Ropart.pp 17120, Swian Govermenty Roartamess
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making available adequate and perennial sources of water supplies to a
water~deficiant environment which is free from seasonal waterwlogging
conditions and the menace of discomfort and disease~bearing insects
should assist in finding appropriate answers to this very impartant
question: Do the pastoralists move because they must, because they are
used to it, or because they like it?

Where all the needs of the animals can be satisfied within an area
without any threats to their well-being, the raistn d'etre for nomadism
will disappears This will happen only if.the animsl rearers have been
campelled to move by unfavourable envirommental conditionse Thus 4n a
seasonally water-deficient reglon~that possesses high graszing potentials
and that is not seasonally water-logged or infested by insects which are
deadly to livestock, nomadism has been imposed on the pastaralists by
shartage of water. In such an enviromment, if the pastoral migrants
are assured of adequate and peremnial sources of water supplies for
themselves and their amimals at terms that do not seriously conflict
with their draditional graszing and watering practices, they may become
settleds “The decision to settle by pastoral nomads who water their stock
at the.Bahr at no financial cost may be assumed to mean acceptance of
watering at deep bores and the consequent restriotions imposed on graszing
practices and the limitation on the size of stock either by the amount
of water or grazing or bothe Implicit in the above exposition is the
postulate that the provision of deep bores will effect the settlement of

nomads, which is regarded as the best path to rural economic and social
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developmente This veiw is, however, not shared by Cunnison, Asad and
Hillo23
While the exploitation of the grazing resources is in the hands of
pastoral nomads, agricultural land is worked by peasants,- At the present
level of technology, the peasants' productivity depends-upon the quantity
and quality of labour force they can mobilize for cwltivation, Iack of
water results in a sharp reduction in the quantityvof labour available
for crop production, The reduction ardises “from the following situations.
First, a substantisl proportion of ¥ie.labour force which should be
used on crop production is spent on Petching water. Secondly, lack of
water results in deday in the sOwing of seeds. Preparation of land for
sowing, clearing and harvesting is often dependent upon chance accumulation
of storm water in pools. Sdon after har?‘est, the inhabitants of waterless
villages have to go, %o spend the dry season at water centres, They do
not retwrn until ‘the ‘beginning of the rains, It is then they start
clearing theif) fi€lds hurriedly, In seme cases, the seasonal migrants
do not refwrn, until the rains become effective enough to guarantee:
adequdate and regular supply of water from the pools. This leads to a
redustion in the period available for cultivation, and hence the size
of the fanily farm is much smller than the potential labowr farce can
cultivate, In addition, woarking days are shortened, as workers cannot
live in temporary camps in cultivation areas which have no water. Since

25 Cumnison, I,, Asad, T,, and Hill, L.G., 1966, ope cit,
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the average family farm size is smaller than the potential labour force
can work, one can legitimately claim that there is under-employment of
agricultural labour,

Furthermore, dwring the cultivation season, a fairly long period
of drought may be experienced during which pools on whiéh_g-"é‘ﬂtiv'atm
depend for their water supplies dry upe Should thid hxpan, the labour
force is depressed, for labour is withdrawn from -gi‘:_}fivatim and
diverted to fetching water, This is a oritical gericl for the cultd-
vatars. For one thing, the size of the family farm is more often than
not determined by the volume of the Jabour force available to take on
weeding, Any family which wants o f@intain the full strength of its
labour force can do so only at tonsiderable financial expense incurred
on bringing water from lonmg distances by hired animals or lorry tankers.
However, not many families can bear such heavy eosts, as the cultivation
period coincides with the hungry season when all available cash will be
needed to buy foal)to feed the family, Worse still, the end of the

amual raifi mey occasionally come too early for harvesting to be
completed bLfore pools dry wp. If this happens, harvesting becomes
haphasard, and in some cases, and especially among the semi-nomadic
population, crops are left umharvested., Finally, the thought that
crops may not only fail in the event of very bad rains, but that in a
year of relatively good rainfall, a good grain yield may be left
unharvested because of lack of water is enough to discourage potential

farmers from taldng on crop production,
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The provision of water at the existing centres of cultivation, it
is expected, will liberate the lsbowr hitherto spent on fetching water,
Among rational economic men, the labour thus liberated will be siphoned
into cultivation by increasing the size of their farms, /This will lead
to increased agricultwral proluctivity, assuming 1:1'1‘511:i 8 or per
capita volums of agricultural produce in a similar Wnviromment and
among people at the same level of technological afftaimment, is dependent
on the size of the area unier cultivation, ‘6imilarly, those who have
been reluctant to cultivate because of $hé“hazards associated with laok
of water, would take to farming and.ihofease both the mmber of culti-
vators and the area under crop production.

The extent to which the/situation conceptualized above would be
true to reality depends én fhe mmber of water points, the quantity of
water at each water,folnt, the size of the population and the per capita
deily mivdmm wetdh ndeds, as well as inter~water peints distances. The
quantity of wafer~availlable at any water point determines the sise of the
populatiofdhd hence the proportion of usable lanl that can really be
utilized,

\fhnost deep bore centres, the whole populations are served at one
point only. Where water is unlimited, control on the size of population
is exercised by the size of usable land. +~ince usable lani has been
defined as a function of distance from water point, distance, and hence
the time spent on fetching water, or travelling to and from farms daily

become crucial to population size. Because most of the inhabitants of
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water centres are farmers, the control which distance and time exercise
on population size is gaing to be achieved via cultivation, and will
be reflected in the mamner in which farm size, lengths of contimuous
cultivation and fallow vary with distance from water points.

Farmers in settled villages spend considerable tim&jtravelling daily
to and from their farms. To minimise the distance %0 be travelled, and
thus the loss in working hours, cultivators tend\td site their farms
as near as possible to their settlements, and to contimuously cultivate
the land near water points for much longer period and rest it for shorter
period than the land further away firom‘sater points.

Provision of water will nof\gnly stimulate increased resource
utiligation, it will also irtroduce balance and retionalism into the
manner in which the resourges are emloyed, In an enviromment plagued
by large-scale shortdge ‘of water the few areas fortunate enocugh to have
perennial sources of\ water supplies become centres of large concentra-
tions of both‘human and animel populations. In these centrea, the
resource-populition ratio is small. Consequently, the limited resources
are gver=-amployed and suffer from serious deterioration, whereas many
areas with high resource potentials are left umsed.z" The provision
of water in such waterless areas will serve two purposes, First, it
will halt out-migrations, BSecondly, it will preserve the already
hard-pressed resources from further pressure and may even relieve

24, For more infarmetion on this, see: (i) Heady, HeFe, 1965, Rangeland
Develcpment in East Africa, (Ed,) Brokensha, D, Pe TTe
(41) El Banna Sayed Magloub, 1961, gpe cit. (4ii Government,
Khartoum, 1944, Soil Conservation Committee's Reports ppe 10-19.
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pressure on the resources by inducing some of the migrants to return

to their places of arigin to take advantage of the newly provided water
supplies, Implicit in the situations described above is the possibility
by government to use its rural water supplies programmes to.re-distribute
population,

The prospecting for underground water, the drilling of deep wells
and the installation of water-yards are financed Wy / government, It is
therefore possible, at least in theory, for govermment to use its deep
bore programmes not only to influence the.location of settlements and
the distribution of population (by siting wells where it wants poeple
to settle), but also to control the size of settlements (by limiting
the mumber of wells, and thup 1limit the volume of water), and to
rationalize resource expléitation (by manipulating the distance between
deep bores). If it is-assumed for the moment that sub-surface water is
every where present ina region, govermment's objective then becomes
the crucial factor-in siting wells, If deep bores are sited on the
principle gf/needs, one would expect to find a positive carelation
between ‘thé number of wells and population size assuming that all the
funotioning wells have been sited at existing settlements, If, on the
other hanl govermment's objective is to achieve a balance utilization
of resources, the spaces between deep bores should be fairly equi-distant,
on the assumption that resource-wise, all areas are equally endowed,
Under a situation as postulated above, one would expect to find a

number of settlements that post-date their deep bores,
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The provision of water supplies can also be taken as the base on
which the M of rural development and modermization is
to be built, Migratory populations are poorly served by educational
and medical facilities because they can only take advantage of mobile
schools and health centres, which govermnment finds both ‘ddfficult
and expensive to provide, Already, it has been posfilated that nomads
in a seasonally water-deficient enviromment may be éncouraged to
became settled by the provision of water swplied. If, and onee they
are settled, expensive mobile facilfties hitherto serving them will
became cancentrated at their water-pdint settlements with two welcome
results, First, the services will now be put to greater use, For
example, it has been claimed,that ‘fomads are reluctant to send their
children to school because they are averse to education. This aversion
has been blamed on the \nomads! socio-economic system which is organiszed
around the family And\ of which the children form an economically valuable
parts Consequently, nomadic people camot afford to leave their
children in schools hundreds of miles away from their temporary abode >’
Furthermiore, pastoral nomads have rejected formal education, for the
"seheling of children would intergfere with their training in nomadic
tuihﬂquss".zs With the provision of deep bores, these objections would

25, El Hadi El Nagar and Bm}nr, op 1962, Psyohoqladical Aspects ot
Nomadism in the Suhn, : ) h pnomic an

Tezrth Amual Conferance of tha Philosophiulhociew of the Sudan,
P031o
26, Cunnison, I., Asad, To, and Hill, L.G., 1966, ope cit, peltke
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be removeds Once the nomads become settled as postulated Bbove, the
training of chilidren in techniques of nom.d.i.m,but not in those of
animal rearing which offers employment to a large proportion of the
working rural population, becames obsolete, and as most of the
settlements with permanent water-base have schools, it~ds'possible

for children to attend school and still live with‘@i&ir parents.
Secondly, services are now provided more cheaplyy ‘siid the savings

made emables govermment to increase the number and range of its services
to the populations.

Services are meant to benefit g@g}adm s therefore, centres of
population concentration shouldbg-gervice centres, Already, it has
been hypothesized that in ap’environment where water is lacking
populations would erowd around centres fartunate to have permanent
sources of water supplies. If this hypothesis is proven govermment
shoudd, as a matier of' sound policy, locate services at settlements
with perennial watér-base to ensure maximum use by populations. The
ease with yhdch this objective is achieved depenmis on the optimum
mumber~gf, men and animals that a water point can gsrve. This mmber
is iteelf dependent on two factors; namely, the daily yield of the
water point, and the per capita daily minimum water need of the
populationse The optimum population size which a borehole is capable
of supporting is important for two reasonss First, it provides an
indication of the optimum mumber of water points that would be needed
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to satisfy the water needs of the population at any point in time,
Secondly, it deternines whether every water point would possess
population of the optimum size to foster economic utilization of services.
Since availability of water is a orucial factor in siting serwices, and
since the existing water points had been created at differomb-dates, it
is here being postulated that areal differences in the~mifiber and renge
of services could be legitimately explained not only'id terms of the
number but also in those of the age of water points.

The creation of water points has also beéate a mechanism through
which verious forms of interactions arg”@ffected. This is because
settlements with permanent water-bage attract both populations and services,
and as such are functional central placess. Consequently, water-points
become meeting grounds for pegple of diverse modes of living, culture,
and attitude to exchange (not only their products, but also ideas and
information of various\formse. Thus, availability of water, by fostering
inter-personal coftdt, not only emcourages the spread of information about,
and adoption of dnnovations, but also leads to cultural and attitudinal
modification and change, all of which are essential to rural development.

The-intensity of cultural interaction can be defined as a function
of the ®ase and frequency of inter-personal contact through meetings, which
can be greatly facilitated by road transportation. This is because all
deep bores centres must of necessity be linked to the national ports
either directly or indfrectly by motorable tracks which are essential for

conveying to the well sites the wholly imported equipment for drilling
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the wells and for their installation and operations Where such tracks
are not in existence, their construction is necessitated by the decision
to drill deep bores. From the fare-going situation has been suggested
the postulate that in a water-deficient area, the degree of road
connectivity is dependent upon the density of water points,

Once constructed, the tracks became the chief méans by which the
people maintain increased contact with the "outside warld". They also
become the channel by which the indigenous pq;ulation gain lknowledge of
and access to a wide range of "foreign" goods. Overtime, the people may
develop a liking for the consumption of'\those goods. To obtain them, the
people may have to sell part of théim own agricultural produwcts and livestock,
With time also, their propensity to consume foreign goods may rise, and
to meet the resulting increased demand for the goods, their level of
income must go upe This-gan be achieved through inoreased productivity,
assuming that the level of prices for their products does not change, In
the type of environmént under consideration, increased productivity may
be achieved in any or combination of three ways, viz: incressed crop
production, Imcreased exploitation of farestry resources and increased
livestock production. Resulting from the above exposition is the hypothesis
that the provision of rural water supplies helps to expose the population
to exchange and monetary economy in a greater mamner than hitherto known,
and that this will be made manifest in increased crop and livestock sales,
and increased awareness on the part of the population of the economie
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benefits to be derived fram gum tapping,

The pastoralists' reactions to this exposure, however, and its
ef'fects on the livestock industry anmd the grazing resources would be
determined by the extent to which the pastoralists' traditional attitude
to their amimals and to cultivation has changed or been modified, Where
aversion to aultivation has disappeared, but the traditiomal attitude of
regarding size of herd ae a "status symbol", as among the pastoral
Fulani of northern Nigeria, still persists, the animal owers would
cantimie to strive to increase the size of their hen!..27 Participation
in erop production offers them immense gpportunity for achieving this
objective, Unier such a situation, thé animal population wauld grow
rapidly and out of proportion to the 4available water and pasture. Om
the other hand, the animal owning population, such as the Fula of
Glﬁ.nea,zs may have both their traditional attitude to cultivation and
pastoral ideas substantially modified. In addition, their demand for
"foreign goods" may Gutgrow the ir earnings from cultivation, Should
this happen, the trade in livestock among such people might reach such
a high proportion as to threaten the continued existence of wealth in
livestoek forme In this sense, exposure to exchange and monetary economy,
desirable for rural development as it may, could produce either of two

results, which if care is not taken, could put the future of the livestock
industry into jJeopardy.

27 Dupire, M,, 1965, "Trade and Markets in the Bconomy of the Nomadic
Fulani of Niger (Bororo), Ed. Bohanan, P, and Dalton, G.,
Markets in Africa, ppe 353 = 35k

28. Ib!.d.., Pe )61.
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Set out above is the theoretical framework within which the problem
of evaluating the perfommance of the rural water-supplies' programmes of
the Sudan government in bringing sbout rural development has been
considereds In specific chapters, the thesis has set out to0 examine
each of the several postulates that have been put forwamd, and to note
how far they have been true to reality in our emvirommént.
Scope of The Study.

The conceptual framewark for the study having been presented, it
is necessary to outline the basis for appraising the impact of the deep
bore programmes on the social and economie organizations of South-Western
Kordofan, Appraisal of the impact of the deep bore programmes on the
people and their economy has not’ been based solely on either (a) the

number of new settlements that have been generated by the multiplication
of water cemtres, (b) the mmber of nomads that have given up nomadism
as a way of life for sedentarism, or (¢) the amount of surplus grains
and/or the volume of groundmit and gum arabic marketed, Nor has the
impact of deep bores been measwred solely in terms of social welfare if
it does not éffect substantial structural changes in the arganization
of economic activities. The appraisal is carried out within the concept
of benefits from investment in the projeet vis-a~vis to the society. In
other words, the author's assessment is based not only en the direct
benefits but also on the ind#rect economic and social benefits generated
by the new deep bores.
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These "intangible benefits" to which monetary value camot be
assigned, are determined by employing such indices as (a) the level of
health of the camunity measwed by the mumber of health centres and
general attendance; (b) the level of education measured by the nmumber
of all grades of schools, the mmber of pupils on roll and the proportion
of them resident in boarding houses; (o) the standard of living of the
population determined by the gemeral level of production and consumption;
and (d) the degree of accessibility measired by the density of motorable
tracks, In this thesis, govermnment's deep bore ppogrammes in South-
Western Kordofan would be regarded as.suecessful if two things happens
First, if there is a . significant inGrease in the per capita incame,
Secondly, if the rise in income has been achieved through higher per
capita productivity made possible by changes in attitude, perception, |
mode of living and patterns of organization of economic activities,

To satisfactorily appraise the impact of bore holes on the economy
and pegple of the study area, this thesis has attempted to make enquiries
about the followings-

14 Bettlomonts:

What changes have taken/are taking place in the mumber, size,
pattern, population and the geographic location of settlements
since the deep bore programmes began?

2. Deep Bores:

What factors determine (a) the location, (b) the number and
oapacity, and (¢) the distribution of deep bores in space
and time?



24

3. Human Activitdes and lLand Uge.

(8) Pastoraligm.
What proportion of the population engages in animal rearing?

What propertion of the livestockeowning population practises
nomadd sn/ semi~-nomadism? Vhat are the patterns of and the
reascns for tle pastoralists' movements? Vhat animals

are reared? Vhat proportion of the livestock-owning
population depenis wholly or largely on their animals

for subsistence? What factors determine the size of
inddviduals' livestock? Is there any correlation between
livestock size and mede of livingd

Have the deep bare programes modified the watering
practices of the pastoralists? What proportion of the
pastoral population went/goes to the bahr before and since
the begiming of the deep bore programmes? In the dry
seapon, what factors determine(d) the choice of watering
and grasing sites by the livestock owners before and since
the desp bare programmes began?

In what ways have boreholes modified the traditional
attitude of the pastoralists to their animals? How do the
livestock owners respond to the economic opportunities
ecreated by the large population concentrations at centres
with deep bores? Why are the pastoral nomeds willing/
unwilling (1) to become sedentarised, and (ii) to take %o



(11)

(441)

25

oultivation? Do the pastoral nomads see any significant
differences in their living anl working conditions and

those of the cultivators?

Sulidvation:

What proportion of the population engages in orgp proiuction?
What crops are grown? Nuve there been any shifts in emphasis
on crop types determined by the area sown to each crop since
the desp bare programmnes began?

That factors detemine(d) farm size in the pre-and post=
deep bore aras? Are there agy corvelations bebween (a) family
size and farm size, and (b)\faim size amd distance of farm
from permanent water points?
fagl Use:

What factors determine the propertion of land devoted to
grazing and crep proluction? How ani why do land uss types

and intensify vary with distance from permanent water points?
Are‘iliere any differences, and why, in land use patterms and
intensity around settlements with permanent water-base and
those without?

Yackoks and Marleoting facilities.

What factors determine the type, number anl location of markets?
What arrangements are there for marketing swrplus grains,
livestock and livestock products and export crops particularly
groundmit, and gum? What factors determine the amount of milk ,
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the mmber of livestock and the quantity of grains offered
by the population for sale? Are there any significant
differemces in livestock and grains sales between settle-
ments with permanent sowrces of water supplies and “those
whthout?

5. Services:

What soccial services and amenities are awvailable to the

rural population? W¥hat factors determine the muber and

range of these services in any one settlement? To what

extent do the people take advantage of these services?
The Stuly Area: Ressons for Gigloo:

The Republic of the Sudan has been chosen because its rural water
suply programmes are not only older but also more camprehensive in
scope than those of-any other African country, except perhaps, South
Africa, Within 4he Sudan the nature of water shortage varies from the
arid north (vhére it is acute and peremnial), to the semi-arid Central
Sudan (where.it is seasonal). The area chosen is thus South-Western
Kordofan; which lies in the central western part of Central Sudan (Fige1).
Here the prospects of the success of the rural water supplies' programmes
in fostering rural development are pretty high for the following reasons.
First, the natwe, amount and duration of its rainfall are such as t

make rainfed crop production possible. Secondly, the grazing resocurces
are excellent, Thirdly, the region is endowed with people who have the
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capability to exploft its agricultural and graszing resm;ﬂ for the
Humr and Hamar, the two main tribes who inhabit this region, are by
tradition pastoralists, and by foreed circumstances, cultivators
regpectively, (See chapter two where the claims made have/been
elaborated upon).
Methodologys

To evaluate the impact of any investment ot an area, comparison
of soeial and economic conditions of the area before and after the
investment could be made. This is the afproach adopted by Schutjer and
Hallberg®® 4n the study of the "Impaet'&f Water Recreational Development
om Rural Preoperty Values in tle United States of America"s This approach
allows a more thorough assesgmind of the impact of investmesnt on the
development of similar areas and provides a basis for examining what
changes, if any, have ‘taken place in the socio=economic life of the
areas

This apprdadh requires adequabe and precise knowledge of pre=
investment.oonditions. However, it is difficult to reconstruct the
situation &s it would have been in the sbgence of ths investment, An
alternative approach, exemplified by Knetsch°C, has been followed in this

29¢ BSchutjer, W.A. and Hallberg, M.C., 1968, "iImpact of Water Recreati
Development on Rural Property Value, "American Journs Azrd iy
M. Vole 50. NOOB. DPe 572 = 583,

30, Knetsch, J.C., 1964, "The Influence of Reservoir Project land
Values,? Journal of Farm Eoongmios, Vol. 46, ppe 231:- %3e
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study, This method requires one to examine and campare canditions around
area "X" where an investment has been made with conditions in area "Y"
without any investment, and to assume that any differences between these
two areas are attributable to the investment, This approac¢h presumes that
areas "X" and "Y" are similar with respect to physical and cultural
characteristics.

Investment in the area under study is the provision of water which
is achieved by sinking deep wells, Following Khefsoh'a approach, twelve
centres representing four stages of develepment with regards to water
availability have beem chosen., The twelve centres are Abu Zabad, El Odaiya,
El Muglad, Ghubeish, E1 Khuwei, Wad Banda, Et Tibbun, Abu Bittkkh,

El Bashama, Mum, Marbuta and.Iyal Bakhit. Stage one is represented by
Abu Zabad and El Odaiya. (Theéy are centres that have always had permanent
sources of water swplies. El Odaiya has a well-field while Abu Zabad,
situated very near ‘tieé walley of Wadi El1 Ghalla, has a large pool locally
known as fuxdas in the bottom of which shallow wells are sunk in the dry
season, The.water from this fuxdg has now been supplemented by water
fron a Berehole, Although these towns are Hamar settlements with respect
to admiristration, they are watering centres for the Baggara and their
cattle in the dry season.

Stage two comprises E1l Muglad and Et. Tibbun (Dar Humr), Ghubeish,

E1l Khuwei and /ad Banda (Dar Hamar) - centres that were once water
deficient but that have been provided with deep bores for at least fifteen
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years, 51 Muglad is the headquabters of the Humr and the 1955/56 cemsus
put its population at 3,755.’1 It had its first deep bore-dn 1923,
Et Tibbun is now a railway centre, and the 1964/66 population survey

estimated its populstion at 2,300,°>

Though it is located in the Humr
temtm'y,t: :Jor‘.tty of its inhabitants are rrom “he Ma'alia tribe who
are settled cultivatorse Its decp bore was_sunk in 195?. Ghubeish,
El Khuwei and Wad Danda are inhabited mainly by Hamar s;ttlod farmers.
They had their first boreholes drilled in 1928, 1938 and 1942
respectively. |

Abu Bittikh, El Bashama dnd Mum are centres that have had
permanent sources of wter supplies for less than a decadej they
represent stage three, The existing deep bores in Abu Bittikh, Mum
and E1 Bashame were sunk in 1962, 1964 and 1967 respectively. Finally,
centres in stage four are those that are still without permanemt sources

of wmter supplies; respresenting this stage are Marbuta and Iyal Bakhit.

After, this division into four groups, conditions in centres in
each ‘group are compared in turn with conditions in the other(s) as

31. Sudan Governmemt, Khartoum, 1958, Elrgt Popwicfion Census of Sudan,
- Notes on Omodia sPe 53e

32, Sudan Government, Khartoum, 1968, Population and Housing Survey
196l/66, Kordofan Province.
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follows and with the following objectives in view:

(a) ocentres in stage one with those in stages two to fourr to
determine what conditions in the latter stages would have
been if they had had permanent sources of water Suppliesj

(b) centres in stages two and three with those in stage four
to determine what conditions in the lati8r eentres would
be if and when provided with borsholes, or what conditions
in the farmer would have been without deep bores;

(c¢) centres in stage three with 4hope in stage four, and
centres in stage two with) those in stage three to determine
the rate of occurrence of changese

In these comparisons which are referred to as "between groups"
comparison, human influénce is assumed to be either nil or uniform,
Therefore, differendés in conditions between one grow of centres and
another are attributed to deep bores. Also, conditions within a centre
in a grow are compared with conditions in another centre within the
same growp,.but within group differences are assigned to human factorse

Selection of the centres was made by using stratified random
sampling, Far stage one villages, all centres with permanent matural
sources of water supplies were listed serially, and using a table of
random numbers, two centres were chosen from the liste Similarly,
all the centres with "funotioning deep bores" which were at least
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fifteen years old were listed and five centres chosens The same
process was repeated while selecting three and two settlements to
represent stages three ani four respectively.

A three-gtage investigation was carried out in every centre,
First, once the author arrived in a village, ani throughout his stay
thore, he observed very carefully and made notes on gertain physical
and human features. Sueh features include the argal size of the
settlement, its gemeral layout, market and housing conditions, general
appearance of the inhabitants and the condition, quantity and quality
of grazing. Secondly, gemeral information about the settlement was
obtained from the Magir (the head of ‘a tribe), or the Omda (the head
of an Omodds =~ an administrative wnilt comprising a mmber of ghedkhships),
or the Sheikh (the head of cfie or more settlements or a section of a
settlement), or any other influential members of the commnity, In
every settlement, information was sought about the sources of water
swplies, and the number, mange and age of services and facilities
available there, Thirdly, infamation about individuals was obtained
by persongl interviews.

In éach of the twelve settlements sdlected for detailed study,
thirty people were interviewed, Persons sslected for interview were
chosen via their farms by systematic random sampling, Selection at
randem of a certain mumber of tax payers and their household was not
possible, for all the followers of a Sheikh do not always inhabit

the same geographic place, partioularly among nomadic cammunities. Vhere
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the register of tax payers were available, its use would show a biased
result in favour of the livestock-owaing population as it contained the
names of only those who owmed livestoek and paid tax on thems Worse
still, there is no comparable register containing the nageg of all
arable farmers, as only those who produce surplus graing or grow
export cerops and make them available for sales in the local market
pay ushur (ercp tax) and have their names recerded on any register,

The thirty - infamants in each settlemend were chosen as follows,
vmmmmhm,muwmhummartom
market, which in most cases is usually-located in the willage centre,
and travel eastwards until the farthest limit of culiivatiom was reached,
Distance of limit of cultiyation from the village centre was initially
amwtmng,mimwtonmmm.” On
the omward jourmey, the mmber of farms would be counted and recorded,
while on the homeward journey, between seven and eight farms were selected
and their owrers interviewed, The sampling fraction thus waried with
land use dntemsity and density of farms. On the eampletion of interviews
in theteast, the same process was repeated in the northern, western and
southern parts of the village in that order. The use of this approach
has rested on the assumption that in the absence of any major physical
obstacles, intensity of land use, and hemce distribution of cultivators'
farms would be fairly uniform arouni a deep bores

33« From constant practice, the author knows he can cover a distance of
three miles (L4e8 lm,) in one hour under normal ciroumstances.
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In the interviews, the author sclicited for and obtained the
assistance and cooperation of the Nagirs, Omdas and Sheikhs for £t
was generally realised that if these functionaries were conwvinced of
the value of this study, the battle for the collection of data for
this thesis would be half won, Capital was made out-~of the general
and almost universal shortage of water-e matter of great concern to
all the peoples Emphasis was thus laid on the . fact that the sinking
and efficient location of future boreholes, and on which planning far
other improvements such as building of new stchools and dispensaries
depends, hinges ultimately on knowledge of the existing living conditions,
It is delightful to state that on several occasions, the author and his
guide were mapauodbymbrtho_o_d;aor one of his Sheikhs on their

trips,.
Ereparatory Works

The author-gpent a total of twelve ani a half months - 13th October,
1968 to 26th’ Ootober, 1969 ~ in the Republic of the Sudan, During this
time he was-attached to the Department of Geography of the Universl ty of
Khartoume While in the Sudan, he made three trips (1st December, 1968
to 15th February, 1969; 20th March, 1969 to 23rd June, 1969 and 1st July,
1969 to 28th September, 1969) to parts of Kerdofan Province, During
the first two trips made in company of the Social Investigakion Division
of the Rural Water Development Corporation, all the nine distriect
councils in Kordofan Prowgince except two = Southern Jebels and Tegale =

were visited to obtain general information about the water situation.
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The third trip was made by the author alone, though he was always
accompanied by a guide, This trip was confined execlusively to the
study area,

In all the trips, the author was armed with lettera of introduction
from Dr, H,I, Hassan, Head of the Geogrsp hy Department 'of Khartoum
University, to local Govermment Officers,who in #ium gave him letters
of introduction to the Nagirs, Omias and Shejlhs fnforming them of the
nature of his duty ami requesting as much agsistance as possible from
them in the way of tramsport, and acoammodation, and cooperation of the
local poeple,

Dates and Duration of Swryvey:

The nomads have always presented a serious problem for smrvey work
in view of the faot that they cammot easily be reached, Seasonal migration
is inevitable for them, as they depend wholly or largely on livestook
for their subsistence, This is espeeoially so in a land subject to the
geographic afd olimatic conditions of the Sudan, The altermating
seasons of rain and drought are reflected in movements of nomads with
their animels in search of grazing and water. During the EKhgrif
(rainy season), water is plemtiful, the determining factor in migratiom,
is the search for grasing, In the geif (dry season), permanent sources
of water become the all important eonsideration. At this time of the
year, the Baggmra are at Bahr al Arab in the south, The rains start
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about June (south), ar July (north), and once they come, the cattle
have to be moved northwards to avold biting flies and the mud,

On their way to Babanusa, they stop for a while at El Muglad to
sow their grains, When the fliss reach El Muglad the tiomads move teo
Babanusa, where they stay until they are driven saitd again by lack
of water and/or grazings This happens about Januarye Meanwhile, the
sedentary farming population migrate seasonally to centres with
permanent sources of water in the dry seasdm. They leave about Jammry
and in May, that is, when the mins are about to begin, they returm to
their settlements to cultivate, ‘It was therefore apprepriate to squeege
the individual interviews of(the population to the cultivation period -
June to September - when both the purely farming and the nomadic/
semi~-nomadic populations could be met on the farms.
Adminigtration of the Suestionnaire.

The queptidémnaire is in two main parts. Part one deals with
information\of* a gemeral character about the village selected for
detailed study. Part two, on the other hand, deals with individual
farmers and/or livestock owmerse Information under part ome was givem
by the Omia and/or Sheikh or any knowledgeable persens During the
interviewing process, others gathered not only to answer the questions
but to show hospitality to the visitors, Though their pregence could
at times be embarrassing, at times, it might be a bleasing by preventing
the informant about whom the persons present know so much from over ar
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understating his fhots.
Rifficulties encountered:

Apart from the problems of unsuitable and monotonous diets of
‘qurra bresd', 'asida' (porridge) anmd "kisra', and poor accommodation -
which are not worth desoribing and with whioch the author Mad successfully
put wp - three major difficulties were met with. These were transportation,
language and “identification",

Transportation posed a very serious problemy especfally in Dar Humr,
Settlements are few and far between, and the roads, better described as
"paths", linking these settlements aré all seasonal. “nd the fhot that
the personal interviews were condudted during the rains accentuated
this problem. At this time, the only fairly regular and reliable means
of travelling about is by the)twice~weekly, but very slow and crowled
Khartoum = Nyala, and Babamusa -~ Wau train services, On more than two
occasions when the writer and his gulde missed their train, they were
obliged to cover a @istance of thirty six kilometres (Fara'a al Habil -
Abu Rufai - B¢ Tibbun) on foot in two days. Transportation conditions
between Rigl el Fula (the administrative headquarters of the Messeriya
Rural Council) and Babamusa, a distance of omly 50 miles, can be used
to further 11lustrate this problem. The only means of travelling from
the latter to the farmer is via Mumu, a distance of 76 miles, But
transport is available from Rigl el Fula to Mumu -~ 26 miles away, only
once a week, that is on the market day. In the Hamar territory,

transportation conditions are relatively much better, All major
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settlements are linked by motorable tracks, but travellers still have
to ride in open, seatless, crowied and slow but fairly regulan trucks,
otherwise, they have to ride on donkeys or camels. To enable the
author to move about fairly quickly over short distances), he learned
how to ride the donkey and the camel,

Language also posed a real problem. This problem had been put
in its proper perspective by no less a person.than Henin when he mrote,
"Although the Baggara used Arabic, their.didlect was completely
different from that of the interviewsrs.(who are Northern Sudanese
Arabs = words in parenthesis are 4thé author's) and it tock the latter
quite same time %o understand them and make themselves tmderatood.n
The magnitude of this probleém-to a non=-Arabic speaking researcher, who
hed spent less than two years acquiring a working knowledge of Arabic
could thus be appréciated, However, the author was luelky in having
as guides, natives who are teachers and able to speak English fairly

“11.35

m— 2

e Honi.n, RoAJo. 1966,

Loulm Sehool of Eoonan:lnsand?oliﬁcal Scieme. Pe llie

35« While in Dar Humr, between July and August, 1969, the author had
as his guide, one Mr, Hassan Dahwy, A Baggari froa Abu Bittikh,
He was an elementary school teacher at Fanjak, Upper Nile Province
but was at home on a three months' vacation, In Dar Hamar, the
headmaster of the boys' primary school in the chosen settlement
ﬁa‘ﬁip assigned one of his teachers to accompany the writer en
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The other major problem realted to the "identification" of the
researcher, He was always loocked upon, at least initially, with
suspicion for he was taken f'or a “southerner"., But once his Udsntify
was proved, the inhabitants cooperated very readily. In 4his, the
author was very much helped by his professing the same, réligious
faith with them, He lived among them, ate with thém; and regularly
Joined in their five daily prayers. This practice very much endeared
him to the hearts of his hosts. He was therefore promptly givenm
vhatever he demanded, for he was regardéd.\as a "brother",
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An area of about 32,b7§ sqe miles (83,200 klz) has been selected
for study. This area is situated in the SoutheiWestern part of Kordofan
Province. It lies between latitude 10° ami—44° north ani longitudes
27° ana 29° east. It comprises the wiole(of Dar Hamar (tribal terrdtory)
and the Humr section of Dar Messeriyas
Phyeioal Fogtures.

A satisfactory geographigal amalysis of the present organizgtion
of economic activities in the study area demands a thorough understanding
of its physical and/oultural attributes for they offer same explanations
for the form and ‘direction of resowrce utilisation in the area, In view
of this cbvious fact, it has been deemed necessary to present here a
description \of the area's physical characteristics, anl later in this
chapter, 1ts cultural featuwres, in a somewhat detailed manner,

Admittedly, however, several works have been published on the
geology and physieal geography of the Sudan, Anﬂrow‘ has written a
sumary of the geology of the whole Sudan. Kleinsorge and Kroylingz

1« Andrw, G., 1948, Geology of the Sudan in (Ed.) Tothill, J.D.
Agriculture in the Sudan, ppe. 8 - 128.

2, Kleinsorge, H. and Kreysing, K., 1959, Geolg
R.n »1a . 'b 1€ A g and » <) itm Ara g ones o




40

have published a report of their rescarches into the geology and
hydrology of Western Sudan, On their part, Rodis, Hassan and Wuhad.a.n,
have produced a more comprehensive account of the ground water geology
of Kordofan Province, Finally, the climate,soil and vegetation types
of the Sudan have been described at varying depths in various works

b Maietna®, Fuiltack?, Wibear®; Tovan’ wal Uppivids " Beditving
this deseription therefare, the author has reélied heavily on materials

fror these works
Geology.
The study area is underlain by rocks of the crystalline basement

complex formed during the precambrian time, These rocks are virtually
impermeable and therefore, are poor in underground water supplies,

3e nﬁh. H.ﬂh, H‘.“n. Ay and 'M.n. Il.’ 196"-' Ground Water G’QO].W
of Komdefan Province, Geologloal Suryvey Department Bulletin, No. 14

Le Harfigon, M.N., 1955, gpe cite

5.+ Juckson, J.K, and Harrison, M.N., 1956, Ecological Classifiecation

of the Vegetation of the Sudan, Foregtry Deparfment. Khartoun,
Eirgt Bulletin, New Series, No.2.

6s Barbour, K.M., 1961, Ihe Republic of the Sudan, Chapters III - V.

7o  Leban, J.H.G., 1965, {nm_“u in Sudan, The Viordd Iand Use Survey
ltllogl'l.ph, No.‘b’ cm er n‘

80 Gmminon, Io. 19660 Dg s A8 D
Swianese Nomed Tribe, Chapter 2.
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except in places where "water ccours locally in the weathered and
oreviced mnel".g However, the area had experienced cycles of
erosion on at least three occasions during whioh three major (types

of rook-forming sediments were laid over the basement complex, These
were the Nawa, the Nubian and the Umm Ruwaba series, (Fig.II). The
strata of these series are flat-lying and are comgosed mostly of
mudstone, sandstone and conglomerates which are highly permeable.

Of these three rock types, only two, the Nubian and the Umm Ruwaba
series are of any significant importante as far as underground water
swplies are concerned., The Nawa series, laid down during the late
Paleozoic time when parts of Kordofan Province were invaded by shallow
seas, had been removed almost ©ompletely by erosione This happened
when the area was uwplifted at the close of the Paleosoic geological
era, When in the MeSosoic period, much of the area was covered by
shallow continental seas, the sediments of the Nubian series were laid
over the Basement Complexs Also, towards the olose of this pericl, the
sea receded, the sediments were wplifted again and the area was subjected
to prolonged sub-aerial erosion which removed most of the Nubian deposits
except’ those ocowpying deep basins, Fimally, during the late Tertiary
time, tectonic movements resulted in the formation of structural basins
in the Nubian and basement complex rocks. Throughout the Pliocene and
early Fleistocene age, these basins were filled with fluvial and lacustrine

e w" H.Go, H‘lm’ Ao’ and m’ LO’ 196“'. m’ p'%
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deposits that now comprise the Umm Ruwaba series., Since then, the Umm

Ruwaba series have been overlain by a virtually ocontinuous mantle of
acolian deposits of sand in the north and lacustrine deposits of black

10
clay in the south.

In the Southern part of the study region, extensive areas of Umm
Ruwaba series overlying the Nubian series are found, ' Since both
sedimentary rocks are permeable, they possess high prospects for
underground water supplies if either of two.conditions or both obtain,
First, if there is adequate precipitation shich is the ultimate source
of all sub-gurface wator supplies. Seeondly, if the alignment of the
water table is such as to allow underground inflow from adjoining
wetter regions, These two conditions are satisfied in the southern
part of owr region, A4s will-be seen later, there is adequate preecipi-
tation in this zone, Wwhich also receives underground inflow from
adjoining Darfur Province to the Wnt." On the other hand, the
northemm part of this area is not as fortunate as the south, Areas
underlain.by the Nubian or Umm Ruwaba series or both are restricted.

The north receives lower precipitation and does not benefit much frem
lateral inflow of underground water fram outside the region, Consequently,
prospects of underground water supplies in the north are limited, In
the Nubian and Umm Ruwaba series, water is obtained from the more permeable

10s  Ibids, ppe 18 - 22,
. Ibid., p. 46.
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sandstone and conglomerate beds where these lie within the gzone of
sturation, The depth to the sone of saturation dn the Umn Ruwaba
and Nubian aguifers, which are gemerally confined, ranges fram about
151 feet (46 metres) and 197 feet (60 metres) to more thax 502 feet
(153 metres) amd 525 feet (160 metres) respectively. > | Explodtation
of water at such great depths requires more than fiis level of traditional
teohnology, skill and organization needed for sinking shallow wells,
To make the deep-seated underground water avallable for human and
animal use, deep borings are needed, Thesé call for not only adequate
knowledge of the underground water gedlogy, but also investment of
relatively large capital both of whi¢h the matives lack. In fast, at
the present level of development, not only in the study area, but also
in the Sudan as a whole, only the govermment seems eapable of providing
the financial resourges, the technological skill and orgamisation for
rendering the undérground water in SoutheWestern Kordofin usable to man.
Consequently, the exploration for sub-surface water supplies and the
drilling of de®p bores to tap them, had had to await government initiative.
This it-had started to provide officially and in an organiged manner
since 1947
Relief and Drainage:

The land surface of South-Western Kordofan, as elsewhere in Kordofan
Province, except the Nuba region, is largely a plain of low relief, broken

12. M PPe 32 and ’50
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occasionally by a lome profuding jebel (4solated hill), or by small
clusters of Jubal (hills)s The altitude of the surface over most of
the area ranges between 1,100 feet (335 metres) and 2,000 feet (610
metres) above mean sea level, Peremnial steams are complotely sbsent.
All the wadis (water courses) in the area are ephemergland carry
rup=off during the shoart rainy season cmly."3

Climate.

South-Western Kordofan enjoys molerate summer rainfall and marked
winter droughte Rains usually begin inMay, but do not set in in earnest
until July, while by the emd of Septefiber, they are almost Jmes" The
study area falls within ¥]1 Tom's anmal reinfall duration belts of four
months (June to September) -and three months (July to September) in the
South and north respootivolyo15 Rainfall is mostly conveetional amd
cames in storms, of'ten violent, of short durations, In the study area
mean anmual rainfail renges from about 8 inches (200 mm.) in the north
to about 36/Anches (900 mm.) in the smxtho16 (Figo III)e The mean
variatiof-ds high, according to J. Oliver, the cowefficient of variation
of anmual rainfall at 1 Obeid (which is representative of South-Western
17

Kardofan), over the period 1921 - 50 is 28 per cent, The mean

13. M De 1"

14 Barbour, KM., 1950, Dar Hamr. Pamphlets Sudan, Noe 13, pe2.

15. El, Tom, M.A., 1966, Some As : Ay n infe
gve:_the Sudan, Umbliahod Heks Them. University of Dumn. peb8s

160 Rodis, HeGe, Hassan, Aes and Whadan, L., 1964, gps cite, ppe 14 = 15.

17. Oliver, J., 1959, Problems of Determining Evapotranspiration in the
Semi-Arid Tropics, Illustrated ;10;11 R;ferenoe to the Sudan, The
Jowrnal of Tropical Geogxaphy, Volo 28, pe T1e
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annual temperaturs is 80°F (27°C) with temperature extremes of 50 F
(10°%) and 115°F (46%). The mean monthly relative humidity also
shows wide seasonal variations; it ranges from as low as 21 per cent

intheaqamwtouhighasanmmsoofﬁpercentinmenm.w

Seodl.

The soil cover of South-Western Kordofan derives directly or
inddrectly from superficial deposits = stabilized aeolian sands in the
north and centre, and lacustrine deposits in the extreme south and locally
in troughs = all of which have no direct relationship with the underlying
parent rock, (Fige IV), Resulting frem this situation there are two
main soil types. The whole of Dar Hamar and the northern three-quarters
of Dar Humr are mantled by goz (sandy‘seoils), mostly fixed sand dumes
except in local depressions which are vemeered by silt or clay. Qardud
(noneeraciing clay) and silts);-dand a complex pattern of goz and gardud
known as the Baggara Repeating Pattern, cover most of the southern pu‘t.",
Vogetation.

South-Westetn Kordofar lies almost entirely within Harrison's

vegetation Belt of Low Woodland Savamna on Stabiligzed Dume e 20 Excep tions

are the extreéeme northern portion of Hamar District which lies in the
southern. limit of the Semi-Desert sone-and the extreme southern Humr

territory, which has the Baggare Repeating Pattern type of vegetation,”'

18, Rodis, H.G., Hassan, A, and Wahadan, Lo 1964, ops Cite, pe 14
19. (1) Ibid,, pe 12. (i1) Lebon, HH.Gs, 1965, Ops Cites Pe 33«
204 Ibid,, PPeo 31 - 32,
21s  Ibids, ppe 32 = 3o



Fig.IV.
DISTRIBUTION OF SUPERFICIAL DEPOSITS
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(Fig. V), In the Semi-Desert scme, Short Grassland altermates with
Acacia Thorn Scrub with Short Grass. The Short Grasslani zone, which
was originally mantled by a mixture of the grasses of the Aristida
genus especially bayad (A plumosa), and shrubs including begheil
(Blepharis spp.) and gury (Monsonia semegalensis), may be-without

trees or shrubs or may contain but limited individualsy Where grasing
has been more intenmse, pure stands of the sedge (Cyporus conglameratus),
unpalatable to grasing animals have become more widely spread, Elsewhere,
the coarse, tufted heavy peramnial grass (Schmidtia pappoplircides), the
amual haskanit (Cenchrus biflorus), the tufted anmial bami (Eragrostis
tremula) with some Aristida species provide grasing of less value. Kitr
(Acacia mellifera) is the most/Gamon shrub of the Thorn Serubs In
some places, it is acoompanied by Acacia radiana and Maerua orassifolia.
A1l three are browsed by Gamels and sheep.

According to the totals of mean anmual rainfall, three main vegetation
belts have been fecognized in the Low Rainfall Woodland Savamna on
stabiliszed Dumss,”> In the first belt, rainfall ranges fram shout 14
inches (280 mm.) to 18 inches (450 mm), the 18 inches ischyet ocoinciding
with thesouthern 1imit of Dgr Hamar, This is the region par excellence
of haghab (Acacia senegal), the producer of gum arabic, Acacia semegal,
which may ocowr in almost pure stands over wide areas where cultivation
has been allowed to revert to bush, offers immemse opportunities for

22, Bﬂrbm’ uo’ 1961, m.’ PPe 67 - 690



Fig. V.
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the inhabitants to earn cash during the dry season when they would have
been idle. The febeldi (bacbab tree or Adansonia digitata) grows in
the depressions where some clay is mingled with sand and forms rather
spaced-out groves, The febeldi is a tree of great girth and often
tapering trunk, with smooth, shining greyishepurplish barks ) It may
grow to a height of between 60 feet (18,6 metres) and 80 oot (2h.l
metres). The interior of the trunk after being hollowed out, is used
as a water reservoir, The dominant ammual grasses are "Aristida
pallida” which of'‘ten forms pure stands over great areas, bamu
(Eragrostis tramla), sometimes found in-hollows surrounded by "Aristida
pallida”, Haglanit (Cemchrus biflorus) $s often abundant in cultivated
arease

The second belt lies within ‘the 18 inches (450 mm,) and 2i irches
(600 mm,) rainfall region, Hére, acacias and the thornmy species begin
%o glve way t0 broad 1€afel trees except on mpecial run-off sitese
Generally, wmm dajox (Combretum cordofamm) and rubeish (Guiieria
sensgalensis) are found on the softer sandy sites, while bgbamus
(Dalbergia melanoxylon), and *Albiszia sericcephala' ocowr on harder
sites, Grasses are similar to those in the first belt.

In e third belt where rainfall exceeds 24 inches (600 mm,) per
amum, the transition from acacia to woodland is completes This is where
the best developed type of Low Rainfall Savanma Woodland is to be found,
and resembles closely the High Rainfall type of the south-west, This belt

is often distinguished by the differemt seil tjpe, the slightly poorer
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Variety of trees, and the admixture of anmual grasses with the
peremnials, In addition to the dominant trees, "Tamarindus indica"
may be found, and "Aecacia senegal® in the drier parts. The ¢ommonest
grasses are "Hyparrhenia confinis", gbu rakhis (Amiropogén gayanus)
and patches of "Pennisetum pedicellatum."

The "Baggara Repeating Pattern" consists of grequently alternating
patches of two contrasting types of soil; namely, flats of non-cracking
clay, and slightly higher areas of stabilized sand dunmes. The smooth
hard surfaced non-eracking clay, almopt impenetrable to water, generally
has a scanty grass cover while some areas are completely bare of
vegetation and other areas have poorly developed trees and bushes, On
the transition sone between-the zgga's (depressions) and gtamur
(ridges), kitr (Acacis mejlifera), talh (Acasia seyal), "Acacia
hebecladoides”, and "lannea humilis" appear, These are accompanied by
the peremnial grasgés "Sporobulis marginatus", "Brachiaia”, and some
"Chloria spesias" and "Digitaria gayamus." These perdphery grasses are
known to be salty. They are much esteemed by cattle-owning nomads
whose ‘@nimals thrive well when this type of graszing is plentiful,
Atamup bring forth the same anmuml grasses as the Gum Arebic Serub amd
Low Woodland Savamna %o the morth, probably as a consequence of soil
porosity and grasinges The trees found here include all those
characteristic of the three sub-divisions of the stabilized Dunes amd

Woodland Savannae
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However, within the Humr territory alone, four sub=regions have
been distinguished, These are known locally as the Bgbamisa, the
lluglad,the@o:&xdthem.z’ And the Humr move in a regular
seasonal gyele through the four distinet regions,

The Babanmusa which takes its name from the prevalercé of babanug
(Dalbergia melanoxylon), a kind of ehony is a relatively small sandy
area in the north and east of the Humr homeland, Rainfall, which varies
from 18 inches (450 mm.) to 24 inches (600.mms) is highly seasonal amd
collects in clay-bottomed poolse Although rainfall may start in April,
it is not until July or perhaps even August that adequate water can be
guaranteed, The Bgbamusa can be tised only in the rains as it lacks
"natural sources” of water and verdure in the dry season. Crazing is
generally good, but the grasses lack important salts. It is suitable
for the cultivation ¢f grousdnut and gukhn (bulrush millet)s The
Babamuga fits in perfectly well into the first belt of the Low Rainfall
Woodland Savana(of Harrison.

The Muglad, a region of about 300 sq. miles (750 klz),hanl'b-
watered-plain with red ggndud (non-cracking clay) which is gluey and
slippery when wet and fram which it takes its name, It has a plemtiful
water supply which could probably swpport the men and their callle far
mich of the year, The grazing is excellent, for it is said to be salty,

23, Cunmison, I., 1966, goe 0ite, ppe 14 = 19.
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though somewhat scanty, being usually finished by December, It has
cultivable soil, In the rains, it has troublesome insects which do not
spread north to Bgbanusge The consequences of the conditions deseribed
above are that, although most Humr have their farms in the/Muglad region,
cattle sojourn there for two short pericds only, in June éni October -
the beginning and emd of rains respectively,.

The Qog is a large area with some good gragzing. It is situated
between the Muglad and Wadi el Ghalla 4n the north and the river system
in the south, It is the transition gzon¢ between the rains area and the
dry-season areas. It is inseot-rdidden in the rains and it lacks the
plentiful water of the Muglad to the morth and the Bahr to the south, ani
the insect-free conditions of the Bsbanusa.

The Bghr which in Arabdc means river is the name which the Humr give
to the whole of the "dry season watering country". The Bahr provides
ample water supplies throughout the dry season. As the water courses dry
out, water collects in pools in the deeper parts of them, Meadowland is
also flooded at first. A4s all surface water disappears, wells are dug
in the water-course beds. The Bghr also swplies good graszing, the
succulent birdd grass (Echinochloe sppe.) fills the water courses, and
after being grazed away, it shoots up again and can be grazed a second
time. The meadowland provides excellent grazing as well, Towards the
end of the dry season, the position becomes difficult and cattle have to

survive on "stending hay". But rain falls early in Aprdl in the Baghr, the
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area is at once infested with mmerous insects, and the land has clay
underfoot, which makes going difficult after the rains have gtarted.

From the acoount of the physical enviromment of Dar Humr given
above, it is cbvious that the four regions within this $6érritory have
great but varying resource potentials. The utilizationof these resources
are, however, limited by factors that vary both areally and seasonallye
This fact has tended to make the resources of' the  four regions
complementary. Consequently, for the population, especially the eattle=
owners, to benefit from the resocurces of all the regions, they have
to be migratorys Thus, it is clearly-seen that the practice of ncmaddism
by the Baggara Arabs of Dar Humi 1s'a traditional way of adjusting to
the seasmmal and areal vagariés of their environment,

The Pegple,

South-Western Kardofan is inhabited by the Hamar and the Humr, two
distinct tribes with differemt modes of life. The Hamar are a group of
settled Arabd who live in the northern part of the area of study. They
mumber just under 270,000 persons according to the 1955/56 omm.u They
were intil the beginning of the last quarter of the mineteenth century
prosperous camel-owning nomads. During the Ia.hu’a/their numbers were
much diminished by fighting,capture and famine and they lost all their
animals to the Kababish and other enemies. They were therefare obliged
to turn to cultivation and gum collecting to suppart th-nlm.zs Today,

% Sudan Government, Kiartoum, 1958, Eist Pooulation Consus of Sulan,
1955/56 = Notes on Onodia Mape, pe 52.

25, Macmichael, H., 1912, The Tribeg of Kordofan frovinca.
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the Hamar are successful farmers, However, they still accord pride of
place to wealth in livestocke It is therefore the wish of every Hamar
to own animals, and determined effarts are made to achieve this objective,
Already, many Hamar have successfully rebuilt their stobkjand in addition
to several thousand Hamar who now combine crop farming with animal.
husbandry, over 13,000 Hamar are entirely dependemt)upon animal rearing,
The over 63,000 strongﬂ Humr tribe belong to the so-called
Baggara (cattle) nomadic tribes, mmerically, the most important nomadic
tribe in Kordofan Province., The Baggora are part of the Messeriya who
were reported to have crossed to the Sudan fram the north in the 12th
century, were initially eanel-oming nomadse But Ly the {8th century,
they had become cattle nomads.’ This was the result of a fierce and
protracted war with neighbouring Khuzam tribe which began about the 15th
century and during ‘which they disintegrated and lost their camels, They
were subsequently forced to move further south, to an envirorment which
is too wet for camels, but provides sultable conditions far cattle
bro&ins.s In response to their enviromment, the pecple turned to

cattle rearing,

264 Of the twenty-six omodias in Dar Hamar, four with a population of
13, 264, belong exclusively to nomadic animaleowning populations.
See Sudan Government, Khartoum, 1958, ope cits, pe 52¢

27+ The Humr, which is a section of the Messeriya tribe omprisea two
ndnms. These are the Humr Agaira and ﬂwliun"
mmbering 37, 341 and 26, 154 persons respectively, See M
PPo 52 = 53,
28, Henderson, K.D.D., 1939, A Not the i
#gno nmﬂl-'e: 9 2 e’m llism on of the lo;:ie:'m
PDe *> i
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It iz evident from the fare-going descriptions that South~Western
Kordofan possesses great possibilities for the development of agriculture
and livestock, Rain-fed cultivations are possible, Rainfall and soil
conditions are suitable for grains and groundmut production, In fact,
"The sandy regions of Kordofan and Darfur Provinces-lying within the
18 inches (450 mm.) to 24 inches (600 mm.) rainfall bol{mwdinc to
Low, “"constitute the principal rain¥ahd groundtut ares of the Sudan,2
The annual and peremnial grasses together with the herbs and shrubs of
the region form exrellent pastures and browses for livestock, and the
mmerous stands of Acacia senegal and Acacia seyal offer good job
opportunities for the peopls,

Yet, these resources aré far from being fully exploited; at best,
their utilization is seasonal, because certain human and physical factors
limit their utilization, The human factors include personal preferemces
far particularmodes of life, exlsting levels of technology and economic
and social expectation, The determination of the degree of limitations
they place on utilization of resources is rather subjective and cannot
be fully appreciated until they have been isolated from the physical
factors.

The latter are bound up with the enviromment and are, in the study
area, seasonal shortage of water and/or grasing, prevalence of biting
flies and water-logging conditions, But the single most important limiting

. EoW, The Marketing of “roundimut in the Sudan,
oo Mgf:ﬁo. :2, University of Reading, Department o%ﬁl

Economics, ppe 8 and 11,
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factor to optimum utilization of resources of land and grazing is
shortage of water, Grazing has been found to be adequate at least

in quantity, cattle can, if immunised thrive in fly-infested enviromment,
and they can tolerate clays, though they may develop hoof trouble, Now
that this "weak link"™ of resource development and utilisation in South-
Western Kordofan is being eliminated by sinking deep hores, it would

be interesting to examine in the context of Bowden's'principles of
"possibility", "acceptability", "profitability" amd "permissibility”,
what changes have been taking place,

About 60 per cent of the area of Dar Hamar and more than 80 per
cent of that of Dar Humr are underlain by the sub-surface water - rich
Nubian and Umn Ruwaba series, < Except in very few cases, water obtained
from wells tapping the aguifers of these rocks has been proved to be
chemically suitable for human and animal consumption, Chemical analysis
of water from Nubian aquifers show the total dissolved-solids cantent
to be low, ranging from 100 parts per million (ppm) to 340 ppme On the
other hand, the total dissolved-solids content of water from Umm Ruwaba
aquifers is of the medium order, ranging from 420 ppm to more than
3,000 ppl.’o Newport and Hadder have classified water into 'good
quality' if it has less than 1,500 ppm. dissolved-solids content, 'fair
quajity' if its dissolved-solids content lies between 41,500 and 3,000 ppu.
and 'poor quality' if it has more than 3,000 ppm dissolved-solids

——

30, Rodis, H.G., Hassan, 4, and Wahadan, L., 196k, gps oite, ppe52~55.
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oantonk." On the basis of this classification, water from Nubian and

Umm Ruwaba aquifers of South-Western Kardofan is of good quality and
good to fair quality respectively., The sinking of deep héres is thus
a physieal possibility, and the mmerous boreholes that Have been
successfully sunk, and that are now in use clearly attest to this, In
fact, more than 90 per cent of the existing and proposed water-yards in
Kordofan Province are sited in Dar Hamar and Dar Humr,

Socially, the use of underground water is acceptable to the people;
at least, there is no known traditionel taboo against the use of sub=
surface water for consumption by man and animal, However, since watering
livestock from water-yard is-dme at a cost, and since the number of
animals that can be watered at a water—yard is limited by the daily yield
of the well, it would be a worthwhile exercise to examine what the
attitudes of the livestock omers are on this fopice Any resocurce use
which produces a livelihood er a profit for the population is economically
gainful, and boreholes are used here to aid the production of livelihood.
Determination of the impact of the utilization of subesurface water on
the livelihood of this arca will be carried out at two levels. First,
an asgessment of returns to the public via the volume of taxes paid to
the government (who provides the capital for the sinking of boreholes

e ort, T.6., and Hadder, Y., 1963, Ground Water Exploration in
JAm, Cyrenaica, 6nitedl(1ngla-ofldbyu. oSe
Sm've Water Vide Rodis, HeGe, Hassan, A,

8&1 m’ x". 19 mp. 52.
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and the construction of water yards), will be made. Secondly, returns
to the individuals will be assessed by carefully analysing their sources
and levels of income,

Legally, the sinking of deep bores is permissible, The Sudan
Govermment like the govermment of any other independent eountry, has an
absolute right to exploit its minerals including undergraund water,
Therefare, in sinking boreholes, she does not have to consult, nor obtain
the consent of any foreign government, as she.must needs do if and when
she wants to make use of the waters of the Wile, an intermational river;
for her rights to utilisze the Nile waters for irrigation has been sharply
restricted by the Nile Waters Agreement of 1929, and to a lesser extent

by that of 1959.°°

32, The 1929 Nile Waters Agreement allocated 48 and 4 milliaxd cubic
metres of water to Egypt and Sudan respectively, The 1959 Agreement
raised Sudan's share to 18,5 milliard oubic metres and that of Egypt
to 55.5 milliard ‘cubic metres, an increase of 14.5 and 7.5 milliard
cubic metres respectively, For mofe infarmation on this, see - (i)
Barbour, Ed,, 1957 A New Approach to the Nile Waters Problem.

Vol. 335 ppe 319 = 330. w) Mageed, Y.A,
19654 ontrol for Agricultural Development in the Sudany in

Ede Shaw, DeJs, W Proceedings
of the Thirteenth onference of the P58, Vole 2, ppe 319 = 320,
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The problem of providing rural water supplies in the Sudan has been
such an important one that it has scarcely escaped ¢omments fram pecple,
with whatever diseipline, who have worked in, or wvisited the water
deficient area of the country since the nimeteenth century, In the
repart of his travels in Kordofan Province) published in 1884, Pallme, I.
had called attention to the serioud water situation in that provinoe.1
As far back as 1906, a governoy of Kassala Province had in his anmal
report called for the opening up of many more wells in his provincoe
as "the whole development-of the country depends on water mppliu".z
We Lloyd, while deseribing the water situation in the Central Kordofan
in 1910 had noted thst the Arabs devoted their major activity to a
continual quest fér dependable supplies of water, and that water was
the most absorbing topic of converutim.j A similar remark was made by

W.J. Berry in 1928.*

1 Pallme, I., 1884, Lravels in Kordofan Provinge.

2, BSudan Government, Khartoum, 1906, Annual Repc

3¢« ILloyd, W., 1910, Notes on Kordofan Province, Geographical Journal
Vale 35, ppe 249 = 267.

Le Borry, W.J., 1928, The Amba of Kordofan - A Study of Adaptation,
EX'E 2 mgzine, Volo M’ PPe 278 292.




These comments had served to invite the attention of govermment to,
and to stimulate its interest in this very important problem of water
swplies. This elaim is borme out by the fact that there had existed
a few council-owned shallow walls and boreholes drilled by the central
government before the programes for rural water supplies officially
began, As early as 1919, the government had set wp'a drilling unit in

the Geological Surveys ana.rtnent.5 The drilling unit had responsibility

for sinking deep bores and constructing m‘ (rural water yards) to
supply wgter to towns and several govermmeént departments. Between 1919
and 1945, sixteen water yards weré campleted, thirty-one other boreholes
successfully drilled and seventy=two unsuccessful ones abandoned, In
1953, the drilling unit was trénsferred from the Geological Surveys
Department to the Mini&try of Works.

S C C tteas

It wmas the Bpil Conservation Comittee's Repert of 192.1..7. however,
that originally triggered off direct government participation in providing
water to the rural population. The initial inspiration for the setting

5. F.AOOO. R”. 1959. L3 20200 ols 2 _fi 310
.ﬁ.&mm_of;_tm. Yo 1075. Ppe 1 = Be
6s "Dawanky" is the plural foim of "donkey", the Sudanese name for a yard
in which are located the tank into which water fram borehole(s) is

pumped, public water taps, animal drinking troughs and the kiosk of the
oclerk to the water yard,

7+ Sudan Government, Khartoum, 1944, Soil Conservation Comittes®s Reporte
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uwp of the Soil Conservation Committee came from B, Kemedy - coob,a

keen botanist, In 1939 when he was Governor of Kassala Province, he
wrote a letter to the govermment in which he expressed woarries about
the damage which overegrazing by goats and camels could do to the Flora
and scanty soil of the Red Sea Hills and suggested that propaganda (on
the need for conservation in the Sudan) should be swpplemented by
remedial measures based upon taxation and the replaeement of the goat
as a milk supply by the sheep., The govermment communicated Kemedy -
Cooke's ideas to the other Provincial Goverwors and the Directors of
Agriculture and Forests, Veterinary and Medical Services and asked for
their comments,

Following the generally faveurable comments which these of'ficers
made, the government decided o set wp in 1942 a Soil Conservation
Committee. The Committee which consisted of four technical and two
political civil servants was to study and report on the deteriorating
conditions of the(soils of some areas of the Sudan, and to recommend
measures, inoluding estimates of thedr capital and maintenance costs,

for arregting the litzaﬁcm.g

The members of the Soil Conservation Committee undertock, as = body,
in groups and individually, extensive study tours of many areas of the
Sudan, and produced twenty-six separate reports (inoluding two reports by

8, Jefferson, J.H.K., 1954, So onsery udan
and Projects, Ministry of Agriculturo, IQ:artorum, De 12.
9« For detailed information about the composition and terms of reference
of the Soil Conservation Comittee, See Sudan Government, Khartoum,
194k, gpg cdtes, pPe 1 - 2,
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two non-members of the Committee) about special areas and -m»:eot-.w

The Committee submitted its reports in May, 1944 after one-ani-a~half
years' of work, In its repert, the Committes devised fifty-one schemes
to be executed in a five-year plan over a wide area of the country,

The schemes which were divided into priorities A and B covered a wide
range of topics suoch as land reclamation, eresion preverntion, scil
deterioration swrveys, fire control, town perimeter géntrdl, village
planning and resettlementy rural water swplies and improvements,
agriculture and forestry @svelopments, prigation and reinland cultivation
experiments, and stock improvemerts '

From the report and recommendatiéns of the Soil Conservation
Committee it became evident that soil deterioration was not a universal
problem in the Sudan, Rather, 4t was a phenomenon associated mainly
with some areas of Cenpral and Northern Sudan, and in particular with
towns whose immediate. gurroundings had been over-graged and/or overe
cultivated; with wiral centres in water-deficient environment which had
permanent sources of water supplies and which subsequently carried large
human and-animal populations; and with tracks traversed frequently by

N

10¢  For detailed information on reports on the gpecial areas andl subjects,
Soe Sudan Government Khartoum, 194k, ope cits, appenddxes I ~ XXVI,

1o For further details on the schemes devised by the Soil Conservation
Conmittee, See (i) Sudan Government, Khartoum, 1944, gos cite,
Ppe 24 = 313 (41) Jefferson, JJH.Ke, 1954, gpg Cite, ppe 11 = 12,




61

large mumbers of animals being driven to and from water and grasing or
to the market, for these animals ate up the bush and grass on thedr

way to produce soil deterioration, ©Some of the Committee's findings
thus supported the views expressed in most of the pre-Committee writings
which blamed the deteriorating soil conditions on over-stocking and overw-
cultivation arising fram the uneven distribution of the then very few
existing water points. It wes generally believed thén/that the causes
of soil impoverishment could be eliminated by ereating more water points.

In August, 1944, the government accépted the Soil Conservation
Committee's Report "as a basis for future poliocy on soil conservation
and approved the five-year programme’ of work outlined in the report
subject to further review of( the estimated expemditure totalling
£5,300,000," 2

Viater and Soil Conservation Board to advise on all matters relating

The govermment also approved the formation of a Rural

to conservation and rural water supplies and to execute the programme
recommended i the Scil Conservation Committes's Reporte The eighte
member Boagd!> which, 1iks the Soil Conservation Commdttee, comsisted
entirely of technieal and political eivil servants except two governmente
nominated Sudanese members held its inaugural meeting in October, 194k.
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It was not until 1946, however, that it started to implement the first
five=year plan, the year 1945 having been spent on organizational werk
and on recruitment of staff for the Board. The first five-year plan

thus covered the period 1946-50, and this is why in this thepis 1946

is regarded as the year when the govermment's rural watex Swpplies policy
started offieially.

The fact that soil deterioration, the result of\population pressure
on land and grasing resources, in thinly populatoed Suﬂan1#
to centres with permanent water-base showed that soil deterioration was
due mainly to meldistribution of the existing inadequate water points.

In view of this, the Board scemed 16 _have conmcluded that no soil

was restricted

conservation programmes could ‘sicceed without adequate sources of water
swpliess One should thereforé, not find it difficult to understand why
between 1946 and 1956 When the Rural Water and Soil Conservation Board
assumed a new namey its programes of action acoarding to J.H.K, Jefferson,
were confined almost exclusively to providing rural water supplies, ani

to be more precise, to hafir mavation.15

1he In 1948, Sudan with an area of about one million square miles had
dn estimated population of 7,547,000 only., see: Barbour, K.JM.,
1966, Population Shifts and Changes in Sudan since 1898, Miidle

Eagtern Studies, Vol. 2, No. 2, p. 108,

15  Jefferson had in 1954 reported that almost all work (undertaken
by the Soil Conservation Committee) had been applied to Vater
Congservation from surface sourcés =il but 1little to "Soil
Conservation" ceee and remarked that in view of the stated aims
of the Soil Conservation Section of the Ministry of Agriculture,
it was an anomalous situation indeeds For further caoments on
ﬁhh see: Jefferson, J K., :‘931.., : c

PPe » ©
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In 1956, the Soil Conservation Committee was reconstituted and its
name changed to Land Use and Rural Water Development Board. The Board
which consisted of eleven mevbers, like the Soil Conservation.Committee
befere it, was operated as a department of the Ministyy of Agriculture.

It was set wp to plan for, and secure more effective and economic
16

development of water, plant ani land resources, ‘The economic prosperity

of the rural population, it is generally redégnized, is a function of the
intensity of resource exploitation, Amefig people at a low level of
technological development, this depends wpon the amount of effodt they
could invest in exploiting their resdurces, The inhabitants of water
deficient regions expend considerable time ane energy on fetching water.
They have %o travel to placed as far away as ten to twenty miles, at
least, every other day to fetch water. Comsequently, the people are
poor, because they raye little time and effort Teft to invest in
cultivation o gum picking or boths

Two problems ccmmonly assoociated with water deficient enviromments
are thoge-of over cultivation and over grasing. Remoteness from water
has boen found to result in reluctance by farmers to crop new land,
Cultivators therefore continue to work plots which are very close to
water points but from which fertility has departed through overeropping
and from which poor yield is inevitable, For the same reason, stock

16, FoAeOs, Rome, 1959+ m pe8e
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is comsentrated at the few exinting centres with the attendant overgrasing.
Yet vast potential grazing areas which lack adequate water supplies are
left to waste, And where water is available locally frram hand=-dug shallow
wells, considerable time andi energy are expended on sinking; lining and
repairing wells, and in drawing water from thems The following comments
on hande~dug wells by Kleinsorge and Kreysing give a-yivid description of
the situatioms "The ainking and the keeping of wells takes a great

amount of time of the population. In Tebun gs Sewani, the local people
reported that the construction of a well-of(12 metgres (about 40 feet)

in depth takes about 25 days. Digging thé shafts requirves always 2, often
more workers, From the well-field of Abu Qalb, it has been reported that
normally on each day of the dryperiod, about 25 = 35 workers are fully
occupied with the deepening of the wells. The total working expenditure

for the uplkecp of the /mater supply of the well-fieslds is quite omsiderable.1'

Before 1957, two gseparate bodies existed for providing rural water
swplies in thé Sudan, The drilling unit, first of the Geological
Survey Department, and then of the Hinistry of Works, had responsibility
for sinling boreholes and construction of damapky. Similarly, the Soil
Conservation Committee was resgponsible for shallow well digging and
bafir excavation, In 1957, however, the drilling unit was transferred
from the Ministry of Works and merged with the Department of Land Use
and Rural Water Deve10pmn1:.18 Since then, the responsibility for the
17  Kleinsorge, H., and Kreysing, K., 1959, Geolosdcal and Hydrologig

Researches in the Wegtorn Sudan, pe 12.
18  Fod,0., Rome 1959. gpg citis, pe 8o
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provision of rural wabter sup ll:s has Leen vested in one body only.
Nevertheless, separate sections still exist for drilling wells,
whether shallow or desp, on the ovne hand, and for the excavation of

bafixg on the other,

In 1966, the Land Use and Rural Water Development Board, like its
predecessor, the 8oil Conservation Committee, was réconstituted and its
name changed to the Rural Water and Development Cofporation, In addition,
statutory control was withdrawn frram the Ministry of Agriculture and given
to the Ministry of Animal Resources. Since its inception in 1947, the
body for planning and executing the yural water supplies' programmes had
had its name changed thrica., Thé change of name on each occasion was a
reflection of shifts in emplasis of government's aims and objectives.
During the time of the Soil Comservation Committee, emphasis was placed
exclusively on conservaetion measures to reclaim the already impoverished
goils and to prevent those that were still good from deteriorating, This
objective, the'Committee set out to achieve by creating many more water
pointse Similarly, the Board of the land Use and Rural ¥ater Development
belieyed\in a policy of using the provision of rural water supplies to
influence the direction and intensity of resource utilization. The Board
therefore, camitted itself fully to providing water supplies to all places,
except those found to be physically unsuitable, with high agricultural
aml grazing potentials. Both the Soil Conservation Comnittee and the Lanmd
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Use and Rural Water Development Board seemed, however, to have paid
little or no attention in their srograrmes of asction to the sooial
implicstions of the rapid rise in the mumber of water pointse

On its part, the Rural Water and Development Corporation zes
the deciaive role vhich availability of adsquate water suy@.e ean play
in the socio=economic transformation of the water de t areass It
has thus planned to use the provision of pural wa plies to bring
ab out the development of the rwal arsas of thew The Corporation
is however, aware of its predecessors' ahor@l.nel. It has therefore
included in its programmes, measures with theme When the
Soil Conservation Comittee and the I%‘ se and Rural Tater Development
Board were the government's p and executing agents for the provision
of rural water supplies, th investigations ever conducted bgfcra
5iting water points were geclogicale But since the agency passed on to
the Corporation, the ‘SQ.n.g of water points is preceded by several other
surveys. The Co @1&1 has a separate division named the Department
of Rural Dave t which plans for and arganige these surveys, This

d@w our sections, one for esch of agriculture and forestry,
19

pasturg s and soocial development swrveys.

Now that a brief history of the govermment's rural water supplies
programmes has been presented, 1t is tims to attempt an analysis of the

19.  Rural Water and Development Corporation, Khartoum, 1967, Proposed
ation of ural Water and Develooment Corpgoration upttliabd.

i |
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spatial distribution of the existing deep bores in South-Western Kordefan,
It should be remembered that it has been indicated in chapter one that
this thesis is concernmed with the deep bore aspect of the rural water
swplies' programmes only.

It has been stated earlier on in this chapter that altiiough the well
drilling programmes in the Sudan had begun in 1919, it was in 1946 that
the government's rural water swplies development ‘policy officially
started, Between 1919 and 1946, forty-seven wells were sunk, Thirteen
of these were sited in South~Western Kordofam," Fram 1946 to 1969, ninety-
two additional wells were drilled in tho study area alons, However, the
anmual rate of well sinking varies/firam period to period, This rate
varies fram one well every othet, yedr (Pre = 1946) t015.25 per annum
(1966 - 1969)e (See Table 1 below).

RGO 1570 = 1955
Perdol Number of Wells Annual Rate of Construction
1919 = 1946 13 0.50
1946"=/1955 15 1450
1956 - 1965 16 1460
1966 - 1969 61 15025
1946 = 1969 92 4+00
1919 = 1969 105 2410

Source: Chart showing Deep Bores in Kordofan Province, 1919 =~ 1969, Rural
Water and Development Coarporation Office, E1l Obeid.
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For ease of reference and far the purpese of amalytical camparisen,
the history of deep bores has been divided into foaur periods. These are
(a) Pre = 1946; (b) 1946 - 1955; (o) 1956 - 1965 and (d) 1966~ 1969,
For the same reason, South-Western Kordofan is divided into four regions,
namelys Northern Hamar, Eastern Hamar, Southern Hamsr{and Dar Humr,(Fig.V.
Division is made to follow administrative boundaries to facilitate
collection of data, especially data on human and afnimal populations and
erop production,

In this chapter, attempts are made to fdetermine the distridbution
pattern of deep bores, This determination is made on a perdioed to period
basis, This is done to emable the amthor assess the effects of
government 's intervention ofi the distributiom pattern. In determining
the pattern, the Nearest Neighbour technique is emplayed.

After this, explanations are sought for the pattern that emerges.

To do this, refgrence’ is made to the various principles which the water
authorities dlaim'guide them in the allocation of wells, Later in the
chapter, thé-author makes attempits to ascertain the effects of deep bores
on resouxrce utilization.

Deep bores have significant impact on settlement pattern and on the
rural economies of South-Western Kordofan, This is because, econcmic
dovelopment is a function of land use, The Hamar and Hum, the two
tribes who inhabit this area, depend for their livelihood mainly on
erop farming and animal husbandry. Land use, in twn, is a fumction of
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the availability of water on a permanent basis, The authar has therefore
hypothetically suggested what he considers to be eppropriate distances
between wolls for utilisation by each of the two mainm types of rural
economies of South-West Kordofan.

The inhabitants of SoutheWestern Kordofan meed water, JIf this could
be provided RYUELL Wat 13 1s neslell, there watd Yo Do sroblen.
There would be no presaire on reacurces provided humayd &Ani animal
populations cauld be kept down to the level of availéble resources.
!hhhhocmothoambm:wdhm’m The region
has an area of 83,675 sqe klometres and iPs-population according to the
1955/56 census figure is 330,359, This gives an overall pepulation
density of 3.9 persons per square’lilometre, This density, however,
varies from one region to another, (See Table 2 below)s It wvardes from
as low as 2 persons per squary kilometre in Dar Humr to 5.7 persons per
square kilometre in Egstern Hamar,

| ®em I 330,359
- -

Sourget (1) Ministry of Social Affadrs, Population Cemsus Office,
fran Map :«’g’;sm 3 dthmmdpm:
B Ne B
(2) Ministry .:’s;u Amar:. Population Census Office
A\ . 70 = iret Pooulation Canau ' Sudan :
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The livestock populations are also lowe The livestock tax registers
for both Dar Hamar and Dar Humr for the 1968/69 financial year show that
there are 26,947 camels, 230,910 cattle, 170,362 sheep and 130,812 goats
usmommmm 8ince these figures were detlared for the
pwrpose of taxation, they suffer severely fram gross uniereéstimation,
The charge of gross unierwestimation is cbvious figh a comparison of
mmmmwmmmmvhscmm“
The author has acoepted the figures firam thetAnimal Dengity Maps as
representing a much better picture of the true animel population of the
area being stulied than those fram tax registers far the following
reasonse First, the data for malkting the maps were collected by the
Ministry of Animal Resources fof' the pwrpose of veterinary services.
The animal owmers were quite aure of this fhot and therefore would have
had no cause to undepegtaté their livestock mmbers, for veterinary
services are givern firee, in most cases. Secondly, veterinary services
mimati&ﬁlqmiuﬂnhedthaﬂmuu"ma
These innovations, however, would not change the basic way of life, but
would methir dmprove it. It is thus reascnable to hold that the animal

" 5] epsaciyn Rared Gomiats, Hgt" R
(41 wmommum
21. Por detailed information, sset Surveys Department, Xhartoum, 1969,

Topo Noe Se 937 69 (m)o
Hko. sl.ﬁ 5 Sutuo?; Topo Noe 5,989 = 69 (sheep)s amd
m NO. 8.’” 69 pt. .

22, Cunnison, I., Asad, T,, and Hill, L.G., 1965, ope cites pelihe
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populations would accept veterinary services. Consequently, the animal
owners would cocgperate much more readily with of ficials from the Mindstry
of Animel Resources than with those from the District Councils, 'in their
surveys into the livestoeck populations.

The animal Density Maps show that the mumbers of camels, cattle,
sheep and geats in South~Western Kordofan are 62,0004 365,000, 438,000
and 278,000 respectivelye. These figures show wide departures of 57,
37, 61 and 53 per cent respectively from those oblained fram tax registers,
When converted to animal tm:.tza,z3 the figures stand at 578,000 as against
321,524 from tax registers, This yields &n under-estimation of about
L4 per cent.

Animal populations like human populations are unevenly distributed.
The overall demsity is 3.9 (units per square kilometre, The density also
shows spatial variatiorse, It is as low as 1.8 units per square kilométre
4n Northern aml Basforf) Hamar, and rises to 6.2 units per km> in Dar Humr.
Unlike human populations which show a higher density in Dar Hamar, animal
populations -are however, more heavily concentrated in Dar Humr, For
instancey Par Hamar's share of the land area is 61 per cent, its shares of
human and’ animal populations are 81 and 37 per cent respectively, Dar Humr

23¢ For ease of reference, the animal populations have been reduced to animal
unitse The conversion rate used has been adapted from Harrison's work,
and this rate is stated here:

One cattle equals one animal unit;
One camel equals one-and=-a~half cattle;
Six sheep/goats equal ome cattle,

For further discussion on this, see: Harrison, M.NJR., 1955,
e oifie, PPe 3= ko
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camprises 39 per cent of the lani area of South~Western Kordofan while
it accounts for only 19 per cent of the human population, its share of
the animal population is 63 per cent.

JABLE 2
DISTRIBUTION OF LIVESTOCK IN SOUTH-WESTERNKGRDOFAN

IS Animal |Animal,Unit
Region Camel Cattle Sheep ‘LGoats Units |per ha
- e 2

Northern Hamar 4,039 17,105 10397 40,173 31,684 | 1.8
Eastern Hamar 2,393 | 15,221 | 92,836 | 25,077 | 25,130 | 1.8
Southern Hamar | 20,515 12,599 4/ 66,722 | LB,773 | 62,619 | 3.3
Dar Humr - 1855987 | 79,833 | 16,789 | 202,091 | 6.2

Total 26,94574.230,910 | 170,362 | 130,812 | 321,624 | 3.9

Sources: 1. Hamar Rural Council, En Nahwd - Livestock @ax Remigter,
1968769

24 \(Mesgeriya Rural Council, Rigl el Fula - Livestock Tax
Register, 1968/6.

The wneven distribution of populations has important but not grave
implications for planning for water supplies. When the human and livestock
populations are considered separately the differences in densities between
the north and the south of this area are immense. On the other. hand, when
the two populations are considered jointly, the between region differences
in densities are sharply reduceds To enable the two populations to be
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jointly treated, they are converted to the same units =~ animal units =

the basis of conversion being water needs. According to calculations by Warld
Health Organization Authorities, the daily minimum per capita water
requirement by man ani cattle (the equivalent of one animal{unit) are 4

and 6 gallons respectively.z" "

The conversion exercise evens out the wide variatlens in the densities
of the two populationss But distribution is =till far from being evens
The over-all density is now 6.5 units per hg«s_ Phe density is lowest 4n
Northern Hamar (5.0 units), and highest imDér Humr (7.5 units), Eastern
and Southern Hamar ocoupy mid-way positions with 5.6 and 6.7 units
respectively, In absolute terms, Dah Humr's (39 per cent of the land)
gshare of human and animal pqu;aaﬁ.cns is 45 per cent, while that of Dar
Hamar (61 per cent of the dan®) stands at 55 per cent.

T:"“BIF !
DISTRIBUTION OR(H _' ; AN TONS IN SOUTH=WESTERN KORDOF.
Human P Animal Total P
topin (/| "] M | B R s
Northern\Hamar 88,125 31 6&0- 903434 5.0
Eastefn ‘Hamar 81,323 25,130 10345 5e6
Southern Hamar 97,416 62,619 127,563 6.7
Dar Humr 63,495 202,091 2 121 75
Total 330,359 321,524 544,763 665

Sources Same as for Tables 2 and 3.

1 axn VE : m shed
Water anl Developmnt Capora.tion, Republio cf t.he Suia.n. De Je
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+ is not possible to provide water for all places that need it. In
addition %o physical limitations, govermment does not possess enough
resources for this. To judicieusly spend the resources a.llooo% for

developing rural water supplies, government had devised o§~ rinciples

for siting wells. Q~

Principles of ocating H \
In allocating new wells, priority is glvenito se Needs are
determined in the first instance, by the AY the human and animal

ropulations. Account is also tolien of tances to nearest exlsting

water points, Another guiding pri # is that wells should be allocatad
on the basis of maintaining a between water supplies, populations
and resourcess -—he objecti is that the water provided should

enhance a rational unﬁm of resources, That is, land and grazing

resources should be e&p& ted in such a mammer that they would continue

Yo support their tions ixﬂeﬁnﬁitely.zs
Water is where there are people and livestock, At the same

time, popi wileh suffer from severa water shortage migrate seasonally

or p tly to places where water is available, This action results in

the resources of the sources of migration being under-used and creates

pressures for the resources of the receiving regions. Thus, achievement

25¢ For further information on the principles of allocating water points,
Seet Rural Water and Development Corporation, Khartoum, -
Campaign, Second 1967/68 Programme, Booklet Noe &4 ppe & = 5e
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of the above stated objective is going to be a welle-nigh impossibility
unless sdjoining inhabited, but water deficient territories are
simdtanecusly provided with water supplies.

Hypothetically, the case can be put in this way. A without
any sources of permanent water supplies has a few 8e If it is
provided with water, its population inocreases x-apu% This incrosde 4s due
to inemigration from neighbouring territories t&@hok water supplies.

The population continuss to grow and soon, %eter - population ratio
becanes very lows Demands for more wat made and if they are mot,
more people keep on coming, and wa’tar?-ma grossly inadequate,

Meanwhile, land is fixed, Mo\ could be worked only at the
expense of walking great dis e3e The altermative is to over-work the
lard within easy reach of'( th ter point, and this leads to land and
graxing deterioratim&i‘his wicious oircle could be broken ouly by
providing water :l.n% sources of migration, This will, perhaps, serve two
purposes, Iir, it will halt out~migrations. OSecondly, it will preserve

the a ressed resources fram further presswe, and zay even
relie swe on the resources by inducing same of tho migrants to go
back ir places of arigin to take advantage of the newly provided

water supplies.

ubion pattern:
If allocation of wells were determined exclusively by the principle

of needs, one would expect a high degree of positive carrelation to exist

between population size and the mumber of wells existing at any pericd if all
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wells are equally productive. The distribution pattern wauld thus be
dlose to "clustering", If on the other hand, cllocation of wells were
inflvenced more by the desire to maintain a balance between water
swplies, populations and resources, a uniforn distance beiwsen wells
would be expecteds A pattern that approximates "maximm. difpersal” would
thus emerge.

However, these expected patterns are likely-to be distorted by two
factors; first, by the availability of natural-Bources of water, and
sooondly by political considerations. Such\distortions are not likely
to be very significant, In the m-mys'ienoe. there are four major
natural sources of QWW in SoutheVestern Kordofan, By a
very remrkable chance, each 6C/the four administrative divisions in the
study area has one nn-gm.looam in it, Thase are Foga (Northern
Hamar), Abu Zabad (Baghern‘Hamar), E1 Odaiya (Southern Hamar) and Rigl
el Fula (Dar Humr)s The second distorting factor - political considerations
- is more likely to further reinfarce the tendenoy for population sisze and
sber of welin/to be positively correlated, This is because, in the view
of ﬂua_géhr, political pressures are likely to be stronger in centres
of lgr? population concentrations, This view agrees with that of Graham,
In her discussion of the factars which influence the siting of hafirs in
Godaref District, she makes the following cbservationse "The siting of

26, Vell=fields are matural marphological depressions of large areal extent,
whigh collect run off in the miny season and allow it to stagnate for
long emough time to enable it percolate and form shallow underground
aﬁ:& When they are still carrying water, they are referred to as

a-hm!u" When the swrface water pears, in the dry
seascy, the underground aquifer is tapped by shallow wells,
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water points is now influenced by local politicse Outlying pioneer
villages may suffer in comparison with large villages in the traditional
settlement areas, which can exert powerful pressures on the Councils,
Thus a high proportion of the new water points may go to 6ld-villages
in areas which are already over-populated and "over-cultivé w2

There is no other place where the influence off ;mﬁ'kios on allocating
and siting new wells is more clearly demonstrated then in South-Western
Kordofan, New deep bores contimue to be sulitat El Muglad, Ghubeish,
and in the immediate environs of En Nah@@, 51 Khuwei and Abu Zabad. These
are areas wiich already have more thapn”their fair share of existing water
yards. Yet there are distant ardes\that suffer from acute water shortage,
and do not have wells allocztéd to them. Hone'ilys-:ooanom explain this
anomalous situation other thef by reference to political influence, unless
it can be proved that'\these areas lack underground water supplies?

To determine {hepattern of well distribution, the Nearest Neighbour
Technique wag éwployeds All the wells were plotted on a map, The distance
of every well Wo its mearest neighbour was measured. The "r" value was then
caloulatdd “(see dpendix 1 for the processes of calculation)s The "r" values
foreagh of the four periods are 0,90 (Pre - 1946); 0,70 (1946 = 1955);
0eB9 (1956 ~ 1965) ani 0490 (1966 = 1969)s These results show a high
degree of tendency towards randomness. ~hey also show that allocation

of wells with the objective of enhancing a rational utilization of resources

27.  Craham, AJMgS., 1963, gps cits, pe 396.



78

is insignificant, If this principle were followed, the "r" values would
1ie between 1,0 (absolute ranlomness) and definitely very close to 241491
(maximm dispersal), that is, the distance betwsen wells would be undform,

In disoussing allocation of wells on the basis of nceds) human and
animal populations were correlatbd with the mmber of wells at cesh of the
four periods., FHuman populations were converted to/@mimal undts, and the
converted figure was added to vhe actual animal units. Conversion ws
made on the basis of the daily minimm per cagpdta water needs by man and
amimal, As stated earlier om in this ghapter, these are 4 and 6 gallons
regpectively, On this basis a man begmmes the equivalont of two=thirds
of a unit of animal,

The carrelation coefficient (r) values for the fowr pericis are
0463, -0e46, 0,01 and 0,60 “The r valucs =063 and-0.46 for the periods
Pre « 1946 and 1946 «"1955 respectively show & medium degree of negative
correlation, This, 4n effect means that the areas with the largest
populations havehal alloted to them the fewest mmber of wells, while
the greatest mumber of wells have gone to those areas with the gmallest
populatioms. Thus correlation is however superfluous, because when the
"»" values are tested by vsing the Student "t" test, they are not
significant even at the 5 per cent leyel, In the third peried, the "r"
value of 0,01 shows no correlation of any kind between populations and
the mmber of wells. However, in the last period, the "r" value is 0.60.
This shows a medium degree of superflucus pesitive correlation, but whenm
tested, it is found also to be statistically insigmificant, Nevertheless,
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it is clear from the foregoing amalysis, and from Table 5 below that
government's attempt at allocating deep bores on the basis of needs
have started to achieve some measure of success.

Deop Bores and Land Use:

The Hamar and Humr tribes who inhabit South-Westeimn Kerdofan are
engaged in two main types of rural econamy. These drg crop farming and
animal rearing, Crop farming is labour-intengivenfelative to animal
husbandry, It is therefore less demanding-im\its use of land,

TABLE 5
DISTRIBUTION OF PO 'ONS AND ALLOCATION OF DXEP BORES
Jécouvertadu Noe of Wells
P ’a:&m Period I Tma IT | Yeriod 1i1 reriod 1V
Region (}zmg_n and | (Pre - (1946 - (1956 - (1966 -
" Aniimal ) 1946) | 1955) 1965) 1969)
Northern Hamé r“ » 90,434 3 5 6 18
Southern Hamar | 127,563 I 11 18 37
Dar Humr 24y 424 1 L 10 33
Total 541,763 13 28 Ly 105
Correlation Coefficient (r): | =0.63 #-0.46 0.01 0460

Sources: Same as for Tables 1 - 3.
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Pastoralism, on the other hand, demands less labour per unit of land, but
requires a larger area for its operations. Therefore, water requirements
per unit of land by each of the two rural economies differ markedly., The
author has thersfore suggested what he considers to be "appropriate maximum
distances between wells" which would enable agricultural @nd. grazing
rescurces attached to each well to be adequately and rationally utiliszed,
If deep bores are more than 16 kilametres (10 miles) apart, cultivators
would not be able to utilize all the agricultural land attached to each
deep bares Agricultural lani would thus go\Bo-waspe, The choice of 16
kilometres was made after carefully ohaerwving the distancés from water
points of crop fields belonging to ‘@etiled farmers. In South-Western
Kordofan, it was found that perfenently seitled cultivators rurely have
fields at places more than 8 kilome‘res (5 miles) away from permanent
sources of water, Those Who do s0 live on the farms in the rainy season
only and drink from fulas(depressions where wmter collects)s In the dry
season, they all(lsave to settle in or necar places with permanent sources
of water suppliés¢ The only exceptions are those villages that are situated
on tolerablymotorable roads. These have water brought to them every other
day by motor vehicles in tanks or barrels or both, at very high prices.
Several authorities have made observations about the distances which
farmers could travel to anf from the fields daily; and about distances
people could go daily in search of water. Bax‘bcm-z8 in his discussion of
Nuba agriculture, observed that the far farms of the Nubas are perhaps
as mich as 5 miles (8 km.) into the clay plaims. In an earlier reference

28, Barbour, KM., 1961, gpg oita, pe 175
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%o agrioulture in the Qoz of Northern Kordofan, he pointed out that "the
actual location of the cultivators throughout the region is mainly
determined by the presenpe of water supplies™ although it is not necessary
that each village should be sited beside a well, it is imperdative that
when other sources fail, they should be able to go with (their donkeys to a
nearby well to bring back full water skins, If suwch‘a/swpply is not
available within half a day's journey, say 15 mileg (25 km), the whole
village may have to migrate after the harvest\and'settle where water can
be easily procured.”

The experts who executed the United\Nations Development Programme
for land and Water Use Survey in Kordofan Provinoe have recommended that
water points should be at intefyals of 6 kilometres. This recommendation
was made on the basis that "virtually all the cultivated lani is situated
within 3 kilametres of, a-fixed village, ani tlis suggests that a ddistance
of 3 kilometres from'the village to the field (out in the morning and
back in the evering)”’is about as far as the farmer can mam.goo”

A distancel fhat would cost a cultivator half his workdng day is
definitely\not suftable for orop farming, Far, %0 expect that a man who
spends half his working day fetching his drinking and cooking water would
do serious farm work, is to expect the impossible, The problem 4s
aggravated by the fhot that children unmier the age of fifteen who could
fetoh water for the older members of the family while they work on the
farm are either at school, or are tending animals on the field, ar when

290 P.A.O.i Rome 1967; sRee :
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they are free, conditions at hand-dug wells and water yards which zre
discussed ;.n greater details in chapters four and seven respectively do
not encourage the use of children in fetching water, This is because
fetahing water at hand-dug wells is a laborious and time -Qmmwnlug
task, and at the often congested water yards, ¢ ot compete
effectively with older and stronger pecople in the e to gain entry
into and fetoh water at water yardse The fact W men vho live far away
fran sources of water swplies camot do gs farm work since fetching

water will absorb a large proportion o daily working time, was
30

recognized by Barbowr”  when he og% that people whose villages are

not located within half a day!' from permanent scurces of water
supplies would need to easonally and settle near water points,
A distance whieh sbsorbs|one~third of a farmer's working day might,
howevar, be tolerated.\ Sixteen kilametres (total distance o and fram
water peint) cou @ conveniently covered on donkey in about four
hourse This sti1l leave the Tfarmer with some time to attend to
his fm\A

@ 6 kilometre interval recommended by experts fram the
F.A. ideal for enhancing arable farming, it is umrealistic for all
practical purposes, In the first place, it would require too many water
points = well over 2,000 = to provide water swpplies to the whole of
South=estern Kordofan, In the secord place, government lacks the

resources to undertake, at least for the present timo, water developument

306 B&I‘bom.", mo’ 1961. m’ Pe 1580
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programmes of such a magnitude when it is realised that the problem of
water shortage is not unique to South-Western Kordofan alone, but a
feature common to the whole central and northern Sudan, except|those
areas which lie close to the River Nile and its tributaried. -But if
the 16 kilometre interval was adopted, many fewer water-péints - just
slightly over 400 - would be needed, This number if,/as will be seen
later in this chapter, more than enough to meet the minimum water
requirements of SoutheWestern Kordofan's present day human and animal
populations. Already, this area can boat ‘of 105 dawanlys Providing
the balance 1s therefare, nol likely-btolconstitubte a very serious strain
o government's resources, if spread over a number of yearse

Furthermore, the claim th&t\all cultivated land is situated within
3 km, of a settled village is not bornme out by the author's field
observationse Kl Odadya and Mumu are 48 km apart; yet crop fields could
be seen at any point o the route joining these two water centres. Other
areas with cul#vated land beyond 3 km of settled villagers are to be seen
botween E1l Jglad and Abu Bittikh (27 km); Abu Bittikh and Et Tibbun
(46 Jm);\Babanusa and El Bashama (18 km); and Abu Rufai and Et Tibbun
(18 lm), to mention only a few. At the same time, many crop fields around
El Khuwei, En Nahud, Ghubeish, Wad Banda, etc., are more than 3 km.
distant from settled villages. Perhaps what the experts failed to recognize
is the fact that there are many cultivators who settle temporarily on their

fields for the whole duration of the cultivation season. Such cultivators

do not need to go from and back to the village daily. They therefare need
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not have their orop fields within 3 km of settled villages.

For pastoralism, twice the distance suggested for arable farming
might be tolerable. Thus it could be hypothesized that if n&r points
are mare than 32 km (20 miles) apart, pastoralists woul e able to

utilize all the grasing land attached to them, Gra d therefore

go to waste. ®

Every type of beast has a limit beyond %:ﬁrther travelling
becomes injurious to its health.e Thars i% of information about

such a limit, Nevertheless, inflerenc not ef a physiological

nature, could be drawn fram the w%zf Jefferson 3 and Harriaomojz

Jefferson, relying on Xn? he received from veterinary
authoritdes, recommended -@ interval between hafirs for beasts should
be about 15 miles (24 knk He however recognigzed that where water is
scarce, animals w{ ven up to 20 miles (32 km) every other day.
Harrison had Lé'htad and reported on grazing in the Sudan, Fe has
found that low Rainfall Woodland Savammah zone, cattle, watering
daily two days, ecould graze within a radius of 8 miles (13 km)

and 1 %es (24 km) of water point in a normel and a bad year respectively.
For sheop and goats which water once every two or three days, the radii

are 12 miles (19 km) and 20 miles (32 km). Camels which have longer watering

intervals could graze within twice the radius for sheep and goatse

31« Jefferson, J.HeKe, 1954, Opo oite, Ppe 45 = 4be

32. Harrison, M.N.R., 1955, Report on Grazing Survey of the Sudan,
Part III, ppe 17 = 1%






86

The 32 km interval between wells for livestock suggested by the author
would seem reasonable. In the first instance, almost all the nomads whom
he interviewed claimed that cattle could easily travel 16 km daily to and
from grazing. In the second place, it does not mean that everybody would
have to walk this distance daily. With careful planning, fhis distance
could be considerably reduceds During the rainy season,\@nimals could
gragze far away from deep bares, while the grazing near the wells is

canserved for use in the dry season.

In practical terms, what are the effects of these hypothetically
suggested distances on the utilization\ o agricultural land and grazing?
Up to the end of 1969, there were 105/functioning dawanky in South-Western
Kordofans If the standard distance of 16 km. between wells were maintained,
the expected usable agricultural land would be 21,105 square kilometres,
or just less than 26 pér'eent of the total area (83,675 kmz).

Observed usable land is, however, rather less. It is 17,286 kll2 or
just less than 2)/per cent of the land area, To put it in ancther way,

82 per cent, of the expected usable agricultural land is observed to lie
within a raBius of 8 m. (for a periodic and regiomal break-down of these
f4gures (See Table 6 above).

From the table, it is obvious that the provision of deep bores has
randered usable for crop famming 21 per cent of the area's potent ial
agricultural land, This proportion, however, varies widely between

regions within the area, (FigeVII). Southern Hamar tops the list with
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32 per cents It is followed by Eastern Hamar, Northern Hamar and Dar
Humr in that order with 20, 17 and 16 per ocent respectivelye. To render
the whole territory usable for arable farming, the present number of
water points has to be increased four-fold,

In 1947, the area added %o usable land by deep bare 2,425 lt:m.2
or 3 per cent of the land area. By 1969, the prop risen from
3 to 21 per cent. This represents an over-all percentage increase of
613 over the 1947 figure. This increase als o8 spatially. The
most spectacular increase of 2,543 per c % been observed in Dar Humr,
This rapid increase post=-dated 1965, Vﬁu be attributed to the Milk
Processing Factary at Babanusa. ctory, which has a capacity for
50 metric tons of milk daily, @ into production in 1968. For the
factory to operate succes s milk must be availsble within a distance
that can be convenientl§ co by lorry tankers in under five hours.

In South-Western x@n where road transportation is difficult and
slow because %gﬁe no rcads in the moderm sense but motorable tracks,

this distan been set at under 80 kilometres (50 miles) by the
managen the Milk Processing Factory, Meeting the factory's milk
supply nts within such a small distance is not possible without

adequate sources of permanent water supplies. The rapid increase in the
rate of well drilling in Dar Humr since 1966 should not be seen as part
of a conscious effort by the rural water supplies authorities to correct
the glaring but not generally recognized regional imbalance in allocation
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of wells. It should rather be regarded as the result of the pressure
exerted by the mamagement of the Milk Processing Factory on the well
allocating authorities, to ensure an adequate and regular sup of
milk to their factory. In the remaining regions, the in is much
less spectacular, being 879 per cent in Southern Ha.an{?per cent in
Northern Hamar and only 181 per cent in Hastern

For pastoralism, the story is markedly differents VWith 105 water
yards, the expected usable graszing land at a us of 16 km is 84,479
square kilometres, an area larger than k South=lestern Kordofans
This anomalous situation is due %o %ot that wells situated very close
to the imposed boundaries o & in other territories adjacent to
them, (Fige VIII). If all water yards had been located at the
postulated uniform intmiaf 52 kilometres, the present munber of wells
would have been ade render all the grazing in this area usable;
nevertheless if animal populations were not kept duwn to the
level of av@ water supplies the area's grasing resources would
deteriora

tical terms, however, the observed additions bo usable grasing

land by deep bores g."’only 46,13 h2 or 55 per cent of the area of
South-Western Kordofan (See Table 7 below for periodic and rogionsl breake
down of this figure)s As for agriculture, this proporition shows wide
regional variations. The regional contributions to the over-all increase

in usable grasing land are 17 per cent (for sach of Norithern and Lastern
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Hamar), 32 per cent (Southern Hamar), and 34 per cent (Dar Humr), These

proportions respectively represent 4k, 55, 78 and 48 per cent of the total

From the above analysis, it is quite obvious that inQﬂ’b of
availability of water for resocwrce utiliszation, 8 fares much

better than any other region. Narthern Hamar is @ bottom of the
ladder, while Eastern Hamar and Dar Humr oce Mway positions. But
when the whole of Dar Hamar is compared wi Humry the table is
definitely in favowr of the farmer. Q

What precisely is the trend at’@ centributions made by new wells
to usable land over the years? Q determine the trend, the proportion
added to usable land, both 7 culture and grazing, by every additiomal
well over the four periods, correlated with the total mumber of new
wellse The "r" val - 0655 and = 0456 for crop farming and graszing
respectively (Se @u 8 below, for more infamation)s When tested by
using the uﬂ\@t" test, the "r" values are significant at 2 per
cent leve s they show a medium but statistically significant
negativ rrelations In other words, contributions made to usable land
by every additional well has been on the decline, Thus, there is enough
evidence to conclude that the fewer the number of water points, the longer
are the inter-water point distances, and the smaller is the degree of
overlapping, Conversely, the greater the number of water points, the
shorter are the between water point distances, and the larger is the
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degree of overlappinge

Populations and Water Needs:
The next logical enquiry that should be made is to find out the extent

$o which existing water supplies can meet the needs of the tions,.
This is a difficult exercise indeed, Besidcs deep bore ere are other
sources of water swpplies., During the rainy s ge proportion
of the populationy obtains their drinking, waahm& cooking water from
fulas, In the dry season, a smaller prop rocures their water
from shallow wells sunk in the bottam of fulas, A smaller proportion
sti11 demends on water stored in bao cbeldis). These sources are
net only diffioult to quantify, b@ay are also unreliasble, They depend
directly on rainfall for their replenishments., This unreliability
has been further spotlighted“by the fact that all but two (Poga and
El Odaiya), of the ma jér well fields have had deep bores sited in them,
One could theref 1y predict that over time, deep borss would
becoma the le permanent sources of water supplies for the
populati 'QAS th-Western Kordofan,
exercise, only the dry season water needs of the populations

are ogered. For it is during this period that wmater needs are greatest,
It is =2lso during the dry season that the smallest proportion of the
populnations depend on other ascurces of water suppliess

There are 330,359 people and 321,524 animal units in South-Vestern

Kordofane With the average family size estimated at 5, there would be
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66,072 families, Lach family would have, on the average, 5 animal units,
Using the recommended daily minimum water need of L and 6 gallons per man
and animal unit respectively, a family require 50 gallons of water a daye.
The average rate of pumping water from deep bores has%b estimated
at 1,000 gallons per hour, and the wells are pumped f average of ten
hours per day. At this rate of pumping, a twinew nkey would support
40O families, Each family would have at its disdesél 125 acres of usable
land, The F,A.0s experts who executed the ed Nations Organization's
programme for land and water use surv ordofan province set up
experiments in eight stations to d 2 the earrying capacity of

eriments showed that 11 and 20 acres

pastures, Two of the stations were the environs of Yn Nahud and
El Khuwei, The results of é

respectively, of prope:@uaged pasturs would support one ~mimal un:!.‘l;.’3
The pastures i ’% nvirons of En Nehud and El Khuwei are already
degraded due to hzing. However, pastures in most parts of South=
Western Kord ve not suffered the same fate.s It cauld therefare,
be reaso \( eoted that they would have a higher carrying capacity.
This stic view nothwithstanding, it is the opinion of the author
that a generous allowance of at least 15 acres sbould lLe granted a beast.
This would still leave the family with an average of about 50 acres of
usable land, This is more than enough to meet its Rand demands for

agriculture and forestry, and where possible, for the establishment of gum

gardense

33e TFoAo0., Rome, 1967, Opg ity ps 179
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To meet the recommended minimum water needs of the present
of ficially declared populations of South-Western Kordofan within the
8 lm radius, at least 165 twin-well water-yards would be neceded. But
the livestock population is much larger than the offic H'Aua.red onee

It is common knowledge that livestock owners are reluc give
information about their stock, They know too well will be
assessed for taxation on the size of their o therefore,
contrive all sorts of methods to conceal th erse Therefare, any

plan for water supplies based on the preae?’iveatock size is going
to be ineffective,

To make up for undazsestimat@n livestock mmmbers, the officially
declared animal populations f ch region have been adjusted., The
factor used in adjusting percentage difference between the estimated
livestock mumbers by K stry of Animal Resources, and the figures

obtained from nve@tax registers for Hamar and Messeriya Rural
Councils. As earlier on in this chapter, the Ministry's estimates

show that tp& 578,000 animal units in South-Western Kordofan, This
is abm@er cent larger than the figuwre obtained from tax registers.
In th tion exercise, a uniform rate of understefing livestock
mumbors has been assumed throughout the area. Thus, the livestock
population of sach region has been increased by 44 per cento

Using this adjusted figure, there would be 9 animal units to a
family, The family's daily minimum water need would rise to 74 gallons.
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At this rate a twinewell water yard would swpport only 270 families,
and each family would have 185 acres of usable lands OUn this basis,
24, twin=well water yards would be needed to supply the populations of
South-Western Kordofan with the ir minimum water requir

Whatever Tigures are employed, it is quite obvio % water
shortage is still severe in tids area. However, e of shortage
has wide regional variationsy (for a clearer pi t& of the water
situation, see Table 9). The greatest unnesoaoum in Dar Humr. A%
present it can obtain enly27 per cent o daily minimum water needs
from permanent sources. Although the e Hamar regions suffer fram
water shortage, they are much % than Dar Humre The least
shortage occurs in Southern where 68 per cent of the populations
can procure their minimum needs from government wellise. In Northerm
and Bastern Hamar whu&ghe degree of water shortage is fairly equal, this
proportion is sli over hali,

Until now not been generally recognised that the area of
greatest Amed- on the basis of population size is the South (Dar Humr),
Attent always been foous ed on the north (Dar Hamar), From the
fore-g analysis, it is now quite clear that the north fares much
better than the south. About 60 per cent of its populations can obtain
their minimum water requirements from deep borese This is in sharp
contrast to the south's 28 per cent. To satisfy the minimm water needs
of the present populations of South-Western Kordofan, 139 additional

twin-wells will have to be sunke, Ninety-one of these must be in Dar Humr.
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In the context of land use, the south fares much worse still, Om
the whole, land is not in scarce swply, but usable land is. Employing
the calculated minimum water need per family, the nmumber of fami:lies a

twinewell water yard could support has been determined, r is
then employed to calculate each family's share of land %ﬂn
ekistic envelope of radius 8 km, It is the land wi s envelope
that is desoribed as "ussble land" in tiis bext \

These calculations show that just less 'JYper cent of the lamd
requirements of the populations lies wi Wﬁ postulated 8 km radius of
permanent sources of water supplies. ual, this proportion varies
from one region to the othere, In outh, it is as little as 22 per
cent, while in the North, it ﬁ%mmh a8_50 per ocent,

From Table 10 belw%ﬂO quite obvious that not all the families

swported by a M/‘Q
could have their po@te& share of usable land within the 8 km radius.

basis of recommended minimum water needs),

Definitely, wa ility is in excess of usable land within this
radius, If %fnﬂiea were to depend only on the land within this
zone th d do so at the expense of reduction in the postulated
acre r family,

Observed usable land is only 82 per cent of postulated usable land,
Overdapping acoounts for the balance. In this respect also, the table is
tilted against Dar Humr where the degree overlapping is 20 per cent, This
is 2 per cent higher than the average for the whole area (See Table 6,

1966 = 1969, Column V).
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Nevertheless, if adequate water were avallable, it would be possible
for the entire populations of South~Western Kordofan to obtain their
postulated share of usable land within the 16 km radius. Howir, when

availability of usable land within this zone is considered 11y,
an entirely different story is tcld. Vhile the thrce regions have
usable land in excess of their populations postulat 8 to the

value of 29 per cent Dar Humr has land deficit tb@e value of 37 per
cent,
\V
In terms of capacity for utilizing Qx ces, the advantage lies

with the Southe. Capacity is defin terms of population denaity per
unit of land, and on the assump t no regional differences exist
in the quality of the popula If this were so, ons would expect
capacity for rescurce ut:t.].kation among purely agrarian populationg to
be a function of pcpulﬁ{ densitye Population is higher in the South
than in the Ncrth %’able 4)s In this context, capacity for resource

the pos demands by the populations. For the whole area,

utilization i ; by the propartion of the land area, formed by
ion is 58 per cent. As usual, this proportion is not uniform
throughout the area. It is 73 per cent in the South dbut only 46 per cent
in the North.
Thus, it is the opinion of the author that whether allocation of wells
is considered on this basis of nseds, or cn the basis of resouwrce
potentials, ar even on the basis of capacity for resowrce utilization,

Dar Humr is entitled to a greater degree of attention than it had
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hitherto received.

S U M M ARY

It has been shown that government rural water developmeft programmes

have gone a long way to alleviate the acute water shortage'in South-
estern Kordofan, However, there is still much to«bd done, Existing

desep bores could satisfy at most, only 43 per cemt“of the recommended
mater needs of the populations. Yet, no populations have been going
vithout waters This could only mean that\a /very large proportion of the
sopulation hhges been subsisting on water supplies at very much below their

average requirements,

It has also been demonstratéd that conteary to general belief, the
area of greatest water shortage, on the basis of population needs, is the
south, This is the pestult of a serious imbalance in the allocation of
wells. Prior to the-49560's, the North was favoured, The principle of
needs in terms'\of #ize of populations, was not seriously adhered to in .
allocating wells, at least on a regional basisj; for the results obtained
when wells)and populations were correlated showed that if any principle
was applied at all, it was the exact opposite of that based on need.

Similarly, in this chapter, it has been shown that the pattern of
well distribution is almost wholly raniome There is therefare, no evidence
of any deliberate attempt to use deep bores to encourage a balanced use
of resources, This situation tells adversely on the availability of usable
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lani, Observed usable land falls short of expected usable land by 18

and 45 per cent within the 8 km and 16 km radius respeoti This
fall results directly from overlapping, the amount of is a
function of the degrse at which wells are "olust centres of
localized population concentrationse \>

Finally, it has been shown that there to allocate wells
equitably both between and within re his is about the best

weapon which govermment could use to%nceandenmn‘eabahmeduse
of resources, \
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ORES THE PAST ECONOMY
Introduction.

In the last chapter, the principles for allocating deep-bores and
the resulting di stribution pattern were disoussed., In the next three
chapters, the effects of deep bores on the rural dgonomies of South-
Western Kordofan are examined, This chapter begins with a oonsideration
of livestock husbandry vis-a=vis availability of water supplies.

The Humr pecple have remained predéminantly animal rearers since
they arived in the Sudan about the 42th century A.D, Like the Humr,
the Hamar people were dependent almost entirely on animal breeding
until the beginning of the lalﬂ;iyt.1 As pointed out in chapter two,
the Hamar who refused to.support Khalifa Abdullahi, the Mahdi's successor
lost their animals to, tiie Kababish supporters of Abdullahi, The Hamar
were therefore gbmpelled to become cultivators to earn a living, They
have, howeverj,/been trying with some measure of suceec: s to regain their
lost glory'in the livestock industry. This is because they, like the
Humr, place high premium on animal wealth; hence every Humr and Hamar
strives hard to own animals. Consequently, today, livestock husbandry

1o Mahdiya refers to the period 1881 - 1898 when the Mahdists (members
of a politico - religiousmovement) ruled the Sudan first under the
leadership of Muhammad Ahmad, (1881 = 5) and later Khalifa Abdullahi
(1885 - 98). PFor detailed information on Mahdism in the Sudan, see

Holt, PuM., 1958, The Mahdist State in the Sudan.
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is the most and second most important economic activity among the Humr
and Hamar tribes respectively., This explains why there is a very large
animal population in the study region.

According to the 1969 estimate by the Ministry of Anifel-Resources,
there are 62,000 camels, 366,000 cattle, 438,000 shegp)yand 278,000 goats
in South-Vestern Km'dof‘an.z Most of these animsls-are omed and herded
by namadic and semi-nomadic Arabs under a nearly selfe-sufficient pastoral
economic system, This system of operating the livestock industry of the
Sudan has been condemned by men of edugation for various reasons.
Academicians from various diseiplines\and planning authorities have
consequently suggested schemes which' are designed to upgrade the
environment of the nomadic pqmiation and eventually raise their present

low standard of :u.vzi.ng.3

In terms of scope and of capital requirements, the two most important
among these schemes-ere the government's Rural Water and Development
Programmes, dnd the planned settlement of the nomadic population, Since
the success of the proposed planned settlement depends wpon the
availability of adequabe and all - season sources of water supplies, this

2. BSudan Surveys Department, Khartoum, 1969, gps cite
3« For detailed information on proposals for improving the modes and

standard of living of the nomads, see The Proceedings of the Tenth
Annual conferenoe of the Philosophical Sooiety at‘ the Stﬂs.n on

the Sudan"; Khartoun, 1962,
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chap ter briefly suwmarises the policies which have been pursued for

about a quarter of a century. Iater, the expected and observed changes
in the mode and standard of living of the people are examined, These
changes are considered as they aff'ect the relationship between, the
nomadic population and their land as reflected in the mémagement of their
animals, their graszing practices and seasonal movements, their attitude
to cultivation and the extent to which they now engage in crop

production,

Iiterature abounds on the pastoral egonomy of the Sudan, Bennett,
John and Hewison have given a gemeral account of this industry in
Tothill's Agriculture in the Gwan."' Their account includes sections on
the description of type of animals reared, their role in Sudan's rural
life, and the produwtg derived fram thems Snow, D,W, has also discussed
> Harrison, M.N, had

mqedaﬁmﬂedcnmzinginthesm.é Barbour7andlabon8

Sudan's animal foodstuffs in the same book.

L+ Bemetl; vL.C., John, L., ani Hewison, JeWe, 1948, Animal Husbandry
in (E4,) Tothill, J.Da, @s cits, ohapter XXII,

5 Snowy OuWe, 1948, Animal Foodstuffs, in (5d.) Tothill, J.Des, ops cit,,
Chspter XXIIT,
6. nmon. u.N.’ 1955. m.

Te B‘rbm, K.‘o’ 1961’ m PDe 93’ 1"8’ 151. 159'609 165-7’ 169"72’
176, 182, 23840, 260=2, 270~1 and 276,

8. L‘bm, J.H.G.’ 1965, m PDe 7&1‘#9, and 158‘1720
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give prominent space to discussing the pastoral industry of the Sudan

in several sections of their works, Perhaps, the most camrehensive
study of any nomadic tribe in the Sudan has been undertalen-by (hmn:!.smm.9
In his anthropological study of the Baggara Mumr, cattle husbandry
receives satisfactory treatment, Others who have contrﬂmtad to the
study of the Sudanese nomeds end their livestock Wneluce El Hadd El
Nagar and Baasher, '.l'.,“o Randell, J.R.," Hagsan, H.'l‘.,12 and Berry, L2
All these men are unanimous in their views thit the wiole life of the
animsl omners is bound wp with the wellabéing of their animals, since

it is upon these animals that they dépend for their subsistence,

It is also universally acdepted (by the afore-mentioned scholars)
that the choice of a nomadie way of life either wholly or partly by the
livestock owners, is a/Iopical reaction to an environment characterized
by seasonal shortage of water or pasture or both, (hile this may be so

in the northern‘part of South-Western Kordofan, it is largely the

9« Cunnisem, L., 1966, gps cit.

10 Kl Hedi E1 Nagar and T. Baasher, 1962, Psycho-Medical Aspects of
NomAdism in the Sudan, gne cits, ppe 29 - 39.

11« Randel, J.R., 1962, The Potential Development of lands Devoted to
Nomadic Pastoralism, gps 0ifs; ppe 70 = 7.

12, Hassan, H.I,, 1962, The Enviromments of the Nomads, gpe oite,
PPe 22 = 27.

13« Berry, L., 1962, The Nomedic Lnwironment in the North Eastern
Sudan, gps oite, ppe 80 - 5.
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necessity to escape from the swarms of biting flies (Tabanids and stomxys
Sppe) that imposes seasonal movements on the pastoralists in the Southern

1
part of South-Western Koardofan, "

The Case Against Pastoral Nomaddsm:

Nomadism, as a way of life, has been decried on educitional, economic,
psychological, social, political and medical groundsyThe children of
the nomads, it is generally claimed, are very diffieult and expensive to
educate. The nomads, according to El Hadi EINagar and Baasher, T.,15
will not willingly bring their children fo'\sehool due to their aversion
to education. They contend that this aversion arises from the socio =
economic state of the nomads, because the children are part of the
economic system which is orgsfilsed around the family, Consequently,
nomadic people cannot afford to leave their children behind in schools

16

that are hundreds of miles away from their abode. In his own contribution

1he Joshi, N.-R¢ Molaughlin, E.A. and Phillips, RWe, 1957, Types and Breeds
of African Cattle, EgA.0, Agricultural Studies, Noe 37, po 63
15, E1 Hadd\EI'Nagar and T, Baasher, 1962, gps cits, pe 316

16 The difficulty in educating nomads' children arises mainly from the
fagt 'that large scale education is incompatible with continual
movement, To overcome this difficulty, and thus encourage and
pramote the education of the children of nomads, two methods are
employed by the government, First, mobile elementary schools are
set up to accompany the pastoral nomads on their anmual migrations.
Secomdly, most elementary schools in the dar of the nomads have
free boarding and lodging facilities for the children of nomads,
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to the debate on the attitude of nomadic populations to education, Ian
Cunnison asserts that the nomadic Baggara Arabs have rejected formal
education for "the schooling of children would interfere with their
training in nomadic teahniques."'-,
Boonamically, it is said that nomadic populations contribute little
to the commercial sector of the national economy. Theirattitude to their
animals differs significantly from that of 'rational ‘économic man'; hence
pastoral peoples are very reluctant to part with their animals whatever
economic stimuli they may be offered. This 1s because they possess
more than purely mercenary attitude to-their livestook, and are therefore,
not interested in them for maximigation of proﬁt.18 This attitude is
particularly characteristic of'‘tHe cattle - owning populations not only
of the Sudan, but also in many parts of Africa among whom "the social
aspects of cattle keepifig outweigh comercial considerations”.'’ Also,
by their communal add-extravagant use of resources (pasture), the nomads
constitute a great  obstacle to economic development, Furthermore, their
suwervision and Control to ensure that they do not destroy the crops of
the sedemtary cultivators, is oftem a time consuming undertaking,
Onh. the political plane, the nomads are said to present the administra=

tors with several problems, The personal loyalty of the nomadic peoples

17 Cunnison, I, Asad, T,, and Hill, L.G,, 1966, Settlement of Nomads in
the Sudan: A Critique of Present Plans, in (Ed.) Shaw, DeJo, ops Gite,
Vol 1, Pe M4,

18. For further information on the nomads' attitude to their animals,

see Ibids, pe 105.
19. la.hadwa.n,cl’., 1966, Breeding for lilchroduction in Tropical Cattle,

DIIMOTIW S,
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in the Sudan as elsewhere in the World, is mostly tribale And as the
group oohesion within the clan or tribe is very strong, there is always
the tendency to collsctive fighting,-C This attitvde has oftan been

a serious handicap to the development of a nmational spirit And outlock,
and to the maintenance of national solidarity. As the nomdds are on the
move for most part of the year, collection of taxasfraom them is a
hazardous and expensive task. For in Awad's wordg, ™the normal duties
of all citizens, like the payment of taxes, awfi-eonscription, are
especially hated", 21 And for the same r@agon, government's efforts at
providing essential social services for\ Ahem are always frustrated.

In addition, nomadic populationg“bose serious problema to the health
and veterinary authorities. JFox'one thing, thelr movements make it
diffioult to prevent and cdntrol the spread of diseases among them and
their animals. For andther thing, "in their wanderings, nomadic populations

e

20« Two such cpll@ctive fightings took place in Sonth~iWesgtern Kardofan in
1968 alonds/ The first was between "Awlad Heban and Gazaya over who
should.inpooulate their cattle firste During this feud, a total of
7 peqﬂg were killeds The second feud which arose over right to tap
gun dnvolved Ben 'Umran from Darfur and 'Awlad Kamil of the Humr tribe,
I;xthe feud, 'Awlad Kamil suffered two dead, while theBen 'Umnnre
fMtoretumtotheir :l.nDarfur-S : : al i yie

21e Awad, M,, 1959 "Settlemsnt of Nomadic and Semi-Nomadic Tribal Groups
in the Middle East, Intermational Labour Review, Vol. LXXIX, pe. 33.
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contract and disseminate a mumber of infectiouws diamea".zz Furthermore,
the unsettled nature of their mode of living maims the treatment of those
suffering from disessos not easily attainadle, Pinally, they are easily
susceptible to ddseases, for thgy are liable to suifer Wﬂm
This 18 hecause they subsist mainly on a dist of milk mgm which
is far from constituting a balanced diet,

For the reasons listed ahovo, based largely, on emoticnal assumptions
rather than on purely sclentific investigatiomgy-these scholars have in
their studies called for, and put fwwaxq‘.'pm for developing the
enviroument of the nomadse They differ) however, in their approache There
are two sohools of thoughhon how bebf o solve the problems associated
with nomadisme 4L one end m".w Boale is the group tint strongly hold
the viow that the best and ?nlva to improve the living corditions of
the nomadic peoples is fo getile them, Belonging to this group are
geographars, veberinhwyand agricultural orf¥iecurs, and odministratorss

W & 4 - :

Various miguments nave been adducod for advocating a programme for
sottling i@ Budanese nomadic popu:l.z.zi;:uma.?'3 According Go Hassan, Hel,,

22, (1) ™ Hadi %1 Nagar and T, Baasher, 1962, gog cite, pe s
(i1) Prothero, ReMs, 1961, Pq:ula.tion Movements and the Problams of
Yalaria Hwadication in Africa, J
loe 24y ppe 405 = 425,
(111) Prothero, ReMe, 1967, i
The Sixth Melville J, Herskovits Memorial
Leoture under the Auspices of the Noarthwestorn University, U.S.A.

25 11 Hadi E1 Nagar and Baasher, T., 1962, gog cites Ppe 29 ~ 39.
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El Hadi Bl Nagar and Baasher, T., and Mihaymid, nomadism is not a nmatural
way of life, and therefore, it could be safely assumed that in the
ultimate, settlement would be accepted as a better alternatives This
view has been supported by Ahmed Ali Zaki and Ahmed Maglouli, when they
assert that "nomadism is a way of life which has been forced on people
by the decree of natural conditions.". In his own cgéutribution, Mustafa
Baasher contended that "nomadism is a primitive adaptation, which at one
time in past history could have ranked as being one of the most easy, most
profitable and safest of man's numerous adaptations to secure his living",
He added that "it is illogical to asstme that Sudan nomads, through
choice, have preferred to live ag they do now, and mede wp their minds
to the rejection of other means of earning their daily l:l.ving".zk Writing
in the same vein, El Hadi-B] Nagar and T, Baasher added that, "so far, we
do not know of any scientific research which attributes nomadism to purely
innate or biological fictor"s They went further to assert that a change in
the nomads' physical environment would be followed by a corresponding
changs in their reactions and rhythm of ]J.fo."25
Awad has found that the sige of a community varies according to
environment and mode of living; and since nomadic comunities are small,

he has concluded that absolute nomadism has a restrictive influence on

24, Baasher, M., 1962, Range and Livestock Problems Facing the Settlement
of Nomads, gpe cite, pe 51

25¢ El Hadi El Na.sa.r and T. Bmher, 1962, mp. 31
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size. Under nomadism, when a tribe grows beyond a certain level, it

begins almost immediately like the Angza of Arabla and the Fertile
Crescent, to split wp into several sub-tribes, in order, perhapa to
prevent sufferings arising from psychological stress of'ter, usooiated
with "overepopulations" Under sedentary caﬂitions. Wr, the size
of communities tends to be large, Aooordi.ng]y, thé, gize of nomadic
tribe which becomes partly or wholly sedentary, :o,f’ﬁen grows to considerable
proportions in accordance with the growth othhe means of subsistence,
The Hadendowa of the Sudan, a Beja tribé of ‘over 100,000, and the Awlad
'Al4 of Egypt which have increased nt;mdhy in the past fifty years are
good mmplu.zs

The smallness of size g6¥s as a constraint upon economic and social
development, Since all ,sqttled' communities are larger than nomadic ones,
the proponents of nomad ‘sedentarisation strongly hold the view that in
any cammunity, achange from a migratory to a sedentary mole of living
would memove €his, constrainte This would make it possible for the nomads
not only te be’ provided with, but also to male economic and effective
use of w:i:ed social services,

The success elsewhere of programmes to sedentarise the nomads has
been thought to betoksn their success in the Sudan, In several parts
of the Middle Bast, Southeast Asia and the Soviet Russia, settlement of
nomadio populations has been successfully accomplished by a cambination

of several measures. These include the growth of strong and stable

26. A‘d’ no. 1959’ m Pe 27.
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government, religious, social and land reforms, and the development of
agriculture, Thus the proponents of nomad sedentarisation cptimistically
believe that what has been achieved in one place is capable of
accomplishment in another, especially if the physical and cultural
enviromnments are similar, OFf course, they 2ould not have though otherwise,
for they are disedples of the dootrine that nomadic or semi-nomadic mode
of existence is but a stage in the evolutionary process towards sedentary
mode of living, For this evolution to take place, the natural

environment has to be modified, since, "nomadism", according to J. Berque,
"is an extreme case of a human society's adaptation to an unfriendly

lnvh'omt".n Since the rate at which the evolution takes placey is a

function of the rate of change da the natural enviromment, it can be
controlled or accelerated or bothe

In Saudi Arabia, the Wahabis, motivated by the seal of religious
reforms started the Hijira movement, Settlements called Hijiras?® ..o

- a—

27«  Berqus, J., 1959, Nomads and Nomadism in the Arid Zone, International
Sgodal Science Jowrmal, Vol. XI, Noo 4, ps 484e

28, “Hijira is the mame of the immigration of Mohammed %o Medina in 622 A.D,.
It 1s given to Wahabl settlements to highlight the significance eof
religion in the life of the inhabitants of these settlements., Hijiras
which now number over 200, and same of whisch have grown to respectable
little toms with about 20,000 inhabitants consist of a kind of easis,
where permanent settlements have been built, and an agricultural life
is pursued, For further details on Hijira settlements, see Awad, M,

1559, Sne cits, ppe 51 - She



114

founded with royalties received from petroleum., In these settlements,
nomads were encouraged to settle to emable them live a truly religious
lifes The founding of the Hijira movement has resulted in many tribes
like the Tameem becoming completely sedentary ani the Nejd ceasing to
be a land of nomads,

In oil-rich Iraq, the settlement of the nomadic pogulations was
triggered off by the establishment of peace and ordery and the develop-
ment of water swplies (both suface and underground) which enabled
tribal lanis to be brought under cultivation, ~In Syria, the sedentari-
setion of nomads was made part of the eenstitution of the land, far
Article 158, Section (i) of the 1950.dndependent Syrian Constitution
stipulates that "The Government{ghall endeavour to sedentarise all
nmnad.l"o",9 Thia objective was achieved through a rapid and systematic
expansion of the cultivated area, which deprived the Bedouin of the most

fertile and suitable( gra®ing hm.SO

On the othér hand, nomad settlement was indirectly triggered off
in some parti-ef Egypte It was the cutting of the Suez Canal which has
helped te ereate permanent settlements in the middle of the desert, and

limited the imterw-tribal raids between Sinai and Eastern Egyptian Deseri.:.31

29 Ibide ppe 45 = 51.

30, Mahouk, A., 1956, Recent Agricultural Development and Bedouin Settle=
ment in Syria, Ihe Middle Fast Jourmal, Vol. 10, Noe 2, ppe 167 = 176,

e Award, M., 1959, gpe cite, pe 35.
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Among the Al$ Atta of Morocco, the movement towards sedentary life
was voluntary. “hen the country was paciried and scrons government
establighed, the Alt Atta nomads lost many of their iraldiilonal sources
of income - protection of settled famers, escorting caravars, fribal
warg, guarding cattle against theft, and trading, This movement was
further reinforced by the greater econonic security vrovided by irrigated
agriculture in comparison with the heavy, and offen Yaital risks of nomadic
m.sz

In Soviet Rusaia, it was the contach~of the nomdic populations with
the working peasants who had beenmoved pveét from the central region, that
indtially stimulsted the nomads to\BGotme settleds Thic contact, which
was emcouraged by the goverrmemby resulted in the nemadic population, for
example, the Kasakhs, settling-fown on the land and taking to oultivation,
The consequent pettlement later proved a significant factor in the
development of the &ethomy and the improvement of the cultural and living
conditions of the ’m.”

In Anatolis, every expedient means was used %o setile the nomads.
While laf{ was of'ten distributed to them, the most recaleitrant were

called Uy far work on the mines or on the fortificstions and others

were deported to chmn.}k Yet in Israel, spoutangous sedentarisation

32, Jongmans, D.6e, and Gerlings, J.leJe, 1958, The Settlement of the Alt
Atta Nomads of Moreooo, Sgpomwmphica] Poviaw, Vol. 48, ppe 110 = 112,

33« Tursunbayev, A, and Potapov, A, 1959.8uaupeotaof1he Socio=
Eoonomio and Cultural Development of Nomads in the U.S.5.Re
Dnternational Social Sciome Journals Vol XI, Now ky ppe 531 = 52k

e hvmdoPh.nhol 1959 mw,rmuumumumm.

ole XI, Noeky pe 525 = 531,
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seems to be & frequent correlate of political stabilization and economic

d.eve:l.opmsnrtz..35

T

he Cage

Cunnison, Asad, and Hill on the other hand, are, howeverj\sceptical
about the wisdom of a policy of planned settlement of the-pomads. They
have eriticised those who object to nomadic existengs\gfi~economic grounds,
drawing attention to the fact that with few exogphons% nomads ocoupy
poor and merginal lards which are generally nob, suitable far exploitation
by other than nomadic means., To settle nomeds of those districts, they
have to be evicted, By evicting them (from one place and setiling them
elsewhere, the resources of those watginal and poor lanis, now being
susceasfully exploited by the pagtoral nomads, would be loste

To improve the nomads' social and mental well-being, argued Cunnisom
and those in his sechool‘of thought, it is not absolutely necessary to
settle theme, Those whd plan to settle the nomads, they contend, have
their prioriticd wwonge What they should worry about is fiot how to settle
the nomads, bub rather, how best to integrate them more closely into the
life of fhe Whole community. This integration could be aceamplished by
relying on the effect of the normal development of their economic resaurces
and sccial servicea. Nevertheless, this development can be hastened by

35. lllhlll, H.v.’ 1959. s“emum of the Bﬂm in IWI' m
4dona) Soolal Soiemce Jowrmal, Vole XI, Nos 4y ppe 539 = 549s

36e The land ocouwpied by the Baggara Arabs of South-Western Kordofan is
among the few lands with high development potentials in the Sudan.
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embarking on plans of community projects. +hey should proceed from the
existing social frame-woek which, among the pastoralists, implies a nomadic
lifes The social, no less than the economic aspirations of tHe nomadic
populations should be catered for, Planned settlement godg/with stock
reduction and regulated culling, Yet, a nomad's socigd agpirations largely
centre on the size of his ldvestock, and a limitatioff)on the number of
animals he can own is tantamount to an interferemce in his social life

and a restriction on his liberty to exploit opportunities for attaining

his social prestige which is often reckoned 'in terms of mmbers of

animals ounod.37

Holding the same view as Cunnison and his associates is Mohi El
Din Mahdi, He wonders why the \nomads should be interfered with at all,
To settle the nomads, he maintains, will only introduce to them such stresse
symptons as high blood pressure and nervous diaee.su.} »

Az has been pointed out earlier in this chapter, many of the views
expressed by Poth, the proponents and opponents of nomad settlement have
been based mot on valid scientific investigations, but on intuitive
judgments ‘wery largely influenced by emotions. %%QM of this
chapter tries, by using information derived from actual field surveys,
to evaluate the deep bore programes as they affesct the moie of life and
the economy of the inhabitants of South-Western Kardofan, 4An attempt

is also made to reconcile the two opposing views on the desirability for

37 Cumison, I., Asad, Ts, and Hill, L.Gs, 1966, ops cite, ps 10k
38, El Hadi %1 Nagar and T, Baasher, 1962, Qps Gite, pe 37
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plammed settlement of nomadic populations, and to defins what role deep

bores have played and ean play in the economic aml @ocial development

of South~Testorn Kordofane

In his study of pastoral migrations in South-Westetn Qsia and
Northern Africs, Johnson, Del. has founl that it 13{tH® combination of
seasonal aml areal variability in the location of\pasture anl water that
mkes the movement of pastoral nomads mcea;g:x",z, Because water and
grass are in short swply in one area dm:ingone season of the year at
the same time that they are abundant-el§ewhere in the tribal territory,
survival of both herds and herders makes movement from deficit to surplus
areas both logicel and necestary,‘"” Thus to Johnson, seasonal migrations
by pastoralists are a funtion of the temporal and spatial shortage of
grazing and water, features which are of particular relevance to the gog
area of South-Wespern Kordofan, His reasons for pastoral migrations do
not include thé egional prevalence of biting insects and waterlogging
which are ‘dmportant factors in ocutemigrations from the bahr area of
South~Wgstern Kordofan, where comparatively speaking, availability of
pasture could be said to be perennial and edequate. Therefare, any
attempts at explaining the reasons for and pattern of seasonal pastoral
movenents must make reference not only to the factors of temporal and

39 Johnson, DeLe, 1969, The Nature of Nomadism, Department of Geography
Research Papers, No. 118, University of Chicago, pe 4e
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spatial variations in pastoral resource, but also to those of the
prevalence of flies and muddy environments.

The Hamar and the Humr pastoralists of South-Testern Kordofan
practise amusl and seasonal movements, To some extent tigsg movements
may be described as repeating; for they confirm to a basie,pattern which
is repeated each year, In this way, the pastoralists ¢ Bouth-Vestern
Kordoflan resemble the Someli pastoralists of the Howmt of Africa whose
novamints have boem desoribel in dstalls by laMae” In the kharif
(rainy season), the two moet essential meedl’ of livestock - water and
grazing - are plentiful both in the wté the South and in the gog to
the north. It is only in the goz, hGyever, that these resources can be,
and are used, This is because tHe balr is not only waterlogged, but also
heavily imfested by biting fltes (Tabanids and stomxys sppe), which ave
irritating and deadly t6.animals. So cach year at the begimning of the
rainy’ season, the pastoralists who are in the bghr migrate to the fly -
free goz. On tie, bther hand, during the seif (dry season), water is
scarce in the-goz; and in consequence, the available pasture in foam
of 'standl’i@ft‘;hay' camnot be used except around centres with permanent
water - Base. The pastoralists are therefore compelled by the nsed to
obtain water for themselves and their stock to migrate from the goz to

places which have permanent sources of water supplies, Three factors,

0. Lewis, I.Ms, 1961, A Pastoral Democracy, Chapter I,
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the type of pastoral economy, the mture of the physical enviromment and
gecpgraphic distance from centres with permanemt water -base determine
the destimation of the migreting pastoralists in the dry season, Vhile
most of the Humr with large mmbers of cattle go to the bahm, fow rid of
mich of its mud and flies, and where the availability of\ jmier in the
Jhors and later only a few feet below their beds adldus the hitherto
Mmdmﬁnetohmod,theommbﬁeiﬁlbm’u
Riglel Fula, Abu Zabad and 51 Olaiyae On the-dther hand, most of the
Hamar, vhose shoep and camsls neod a Pehwbidely drier envircmment than

do cattle,migmte to the ‘well-ficlds®™at'Riglel Fula, Abu Zabad, 51 Odaiya
and Boga (all within South-Western Xordofan), and also Umm Badr in Dar
Kababish further north, And aidoe the deep-well drilling programmes began,
a few of the Hamar and Mumr pastoralists have started to migrate to centres
vhich have bareholes,

To these rnu:h"';,ﬁdiaﬁmthtpattmmtbeaﬂdduvm
more complex gdasonal movements of people and stock mostly at the
beginning and ‘towards the end of the wet season in rusponse to the detailed
and iméltate availability of water amd pasture wiich are conditicned by
the sporédic occcurrence of rain in storms of limited durmtion and affecting
only limited areas. Such complex movements may also ocour in the hahr
during the dry season and in the gog at any season in the event of the
cutbreak of animal diseases.

It is the view of the authar of this thesis that the situation briefly
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described above is largely responsible for the pastoralists' distiret
seasonal movementa between the two geographically contrasting regions

of the bahr and the gos, and the complex movements within the.iwo regions.
In short, scarcity of water, poor drainage coupled with prevalence of
Tabanids and stomxys sppe constitute serious limiting(faabars to perennial
pasture utilization in the goz and the bahr respectiVely, It has therefore
been hypothesised that if these limiting factors t¢ the exploitation of
resources are eliminated, the rgdson d'@tré far seasomal pastoral
migrations would cease to be tenable,

One might wonder why in spite ©ofthe possibilities which South-
Western Kordofan possesses for £rop production, its inhabitants still
prefer animal rearing to farming, The reasons for this are not only
historical, social and gGonpmic, but also, and more importantly physical.
Before the Hamar and-Humr tribes arrived in South-Western Kordofan, they
were pastoral nomads. This was because pastoral nomadism was the only
means of existence which their low level of technology emabled them to
practige in the arid environment in which they lived, Their present
environmént is only slightly wetter; rainfall is very low and variable
and the probability of crop failure is very highe The keeping of animals
by the Hamar and Humr is, therefore, "a reflection of their value in
protecting the human race from the vagaries of climate in regions where
the cultivation of cereals and vegetables for human consumption is
precarious, but where the ruminant can more effectively convert
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1
pasturage into mﬂ.k".k In addition, animals are very valuable assets

in an environment plagued by seasonal shortage of water and pasture,
prevalence of biting flies and muddy comditions, This is because they
can be marched with considerable ease from place to plage if) actordance
with changing environmentel conditions. Furthermere, it \i#“ecasy to convert
these animals into real cash and at no extra cost sifnce they can be walked
to markets. These twe qualities = mobility and ease of conversion =

which livestock possess have given the pastorgldists an immense advantage
over the cultivators who can only convert™their surplus sgricultural
produce into real cash with much diffieulty because in South-lestern
Kordofan, brop markets' are few and\fiir between, ani road transportation
is inadequate, difficult and expensive., Fimally, frem what they know
about the cultivators' living and working conditions the pastoralists

do not feel that by be¢aming ocultivators they will enjoy a much higher
degree of confort and attain a significantly higher standard of living.

In the first plfce, the ghutiyat (huts) of the cultivators, except that
they are perginbnt, are scarcely more comfortable than the pastoral nomads'
mobile tulwls (tents.) The gog #illages are almost completely 'barren

of vegetationj therefore, in the seif both day and night, their ghutiyat
are exposed to the full effects of the Labub (vioclent convectional dust
storm) causing much hardship to their cccupants. The pastoral nomads

do not experience such hardship because they pitch their fululs in well
protected sites. In the second place, farmework which involves bush
clearing, $illing, weeding and harvesting is more laborious and much

41, Mahadevan, P., 1966, m. Pe 2e
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dirtier than livestock husbandry. In the third place, livestock are
recognized in South-Western Kordofan as the most valuable socurces not
only of wealth but also of honour and power; hence it is the ambition
of every Hamar and Humr to own:largo mmbery of animalse

In the bghr the elimination of the limiting factorsmentioned
earlier on in this chapter would require two separate‘gperations. thile
the stomxys can, perhaps, be kspt at bay by spraying them with
insecticides, major engineering warks involving the investment of a large
sum of money would be needed to solve the problem of excessive water,
This, though feasible, is quite unmattainable, at least for the present.
A single act - the multiplication of /ater points by sinking deep wells
could, however, remove the goz'§ »most formidable factor limiting the
effective exploitation of its pasture resources.

Another factor of gignificance in discussing seasonal movemsnts
by pastoralists of SoutheVestern Kordofan relates to the quality of
grazing, The bghr grasing has been found to be more mutritious than
808 grasings, Thid is because the bahr grazing is rich in certain mineral
salts whigh are lacking in gog grazing. The absence of these minerals in
any gragzing can be tolerated by animals,particularly cattle, only
temporarily. The lack of these salts in the gog grasing is one of the
reasons for the southward movement of livestock owners of South-Wgstern
Kordofan sogn after the cessation of rains, The animals themselves are
aware of the difference betwen the mutritiwe value of bahr and gog
graszing, and are always anxious to leave the goge Infact, the author was
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told of numerous cases of herds farcing a premature movement of their
owners towards the bghre. A satisfactory solution has, however, been
found to this problem of poor quality grazing, The solution gonsists
glving the animals same quantity of natrun to take before they are watered,
At this point, it is necessary to point out that solutioms to the

goz's water and graszing problems notwithstanding, the pastoralists of
South-Western Kordofan may continue to be transhument within the gog unless
measures that can satisfactorily eliminate the factars of all-season
migrations are found, These factors relste mainly to certain behaviours

of herds/flockse Herds/flocks foul théir kraals with their droppgings and
urine which proiuce bad odour and invite mmerous insects partiocularly
flies. The intensity of the-odour and the size of the insect

populations increase with (the length of the herds'/flocks' stay in a
places So, to minimige the discomfort resulting from this inevitable
situvation the pasteoralists engage in frequent changes of graszing and
watering sitess

Nevertheless, since it is possible to find some solution to the problem
of podr gunlity grasing, the sinking of deep wells Should hold high hope
for solving the problems associated with seasonal pastoral migrations in
South-Western Kordofan, The determination of the extent to which this
hope has materialised is the subject of the remaining part of this chapter,

In doing this, the following indices have been examined both in the pre-deep
bore era and since %he well sinking programmes begant (i) the size of the
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nomadic population; (ii) the pastoralists' watering practices; (i44) their
seagonal movements; (4v) their attitude to milk sales; and (v) thedr
attitude to and involvement in orop productione

Before the deep well sinking programmes began, 188 (62 per cent)
of the 360 respondents led one form of nomadic life granother, This
proportion showed, however, very wide variations botween villages (see
Table 11 below)e It was highest in Abu Bittilh (87 per cent) anmd
surprisingly lowest (17 per cent) in Marbuta, The very low proportion
for Marbuta could be attributed to 'reporting error' on the part of the
respondents. The proportion also showsd wide variations between the
grbups of villages, being highest In villages forming group two, and as
axpected, lowest in those forming group one.

S8ince the deep bore ppogramme began, there has been a considefable
reduction in the siszeé of the nomadic and semi~-namadic population of the
sampled villagess and hence of South-Western Kordofan, Omly 69 (19 per
oent) of the iuformants reparted that they still moved sbout pewsonally
with their animals. This mmber represented only about 37 per cent of
those thet led this mode of living in the pre-deep bore era.

In the post=deep bare periocd, the proportion also varied both

between individual and grouwp of villages. It was still highest in Abu

Bittikh (50 per cent) ami nil at El Odaiya. For the growp of villages,
grow three had the highest percentage (30) ani group one the lowest
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TABLE 11
TE NONADIC POPUIATION BIFGHE AND SINGE
THE BIGINNING OF TH: DEEP BGRE PROGRAMIES
I INDIVIDUAL VILLAGES GROUB, OF "VILLAGES
— =
VILLAGES PRE - DEEP | SINGE DEEP PRE % DEEP BINCE DEEP

BORE BORE g BRE BORE 5
R o %
No. | & | No. % i Nou | &% [Wo.| %[ %
W

1¢ Abu Zabad 10 | 3343 51 16,7 50.03 18| 30.0] 5! 83| 72.2
2. El Odaiya 8| 26.7 - =" 1100,0)

3¢ E1 Muglad 2, | 80,0 | 124 40.0 | 50.0
4o Et Tibbun 12 | 40,0 5| 16.7 | 58.3
5. Ghubeish 8 | 26.7 1 33 | 8745 T} 473 | 21| 1440] 70ek
6s Wad Banda 12 }10.0 1 33 | 9147
7+ E1 Khuwei 15.| 50,0 2 6e7 | 8647

4

8. Abu Bittikh 26 8607 15 5000 4203
10 Mumu 19 6503 2 6.7 &05

11e Marbuta 5 | 16.7 3 | 10.0 | 40.0) | 30 | 5040 | 14} 23.3| 5343
12, Iyal Bakhit 25 8343 1" 3647 | 5640

Total 188 |52.2 | 69 1903 | 63.3 | 188 | 52.2 | 69| 193] 6343

Source: Field Survey, 1969.
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(18 per cent), Ome strange phenomenon should be taken note of here.
Following on the trend of discussion in this chapter, one would expect
growp four villages to record the highest prepertion of nomadic population,
But this proportion was only second higheste The reason fox{ this rather
strange phenomenon may be aseribed to the fact that the size of the
nomadic population in the two periods has been very much lower than the
group mean in Marbuta. This as would be seen later on in this chapter,
may be rightly attributed to the degree of her involvement in crop
production.

To evaluate how provision of déep bores has influenced the rate of
change from nomadic to sedentary’ lif'e, the size of the nomadiec population
of the sampled villages in the two periods has been compared. The
statistical technique employed is the analysis of variance, the mull
hypothesis being that deep bores have no effect on the sisze of the nomadiec
population in the /two periocise

From the table of analysis of variance below, it is obvious that
the observed 'between period' differences are highly significant, for
the calgulated F - value of 13,60 falls within the one per cent level of
probability. The "mull" hypothesis is therefore rejectsd.

Another way in which to view how the sinking of deep bores has
affected the sige of the nomadic population is through time, From a

visual observation, it is obvious from Table 11 Colum 6, that the rate
of change from nomadic to sedentary mede of living varies widely between
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DROGRAMIS § T THE ANALY

Source of Vardation Sums of Squares | Degree of Freedom | Vardance
Bptimage
Between Periods 590 # 1 590
Within Periods 961 22 L3438
e B

¥ = value (caloulated) =" 13,60
" (observed) /4 1,0 per cemt = 7.,95%*

» . : 001 " m 1438
*% Significant at 1.0 per cent,

villages, The mate of chanze has been crudely determined due %o non~
availability of data about the mumber of the noméds that becams settled

anmually, Thus, the rate used ia the over-all percentage reduction 4n
the size of the pre-deep bore nomadie population,

To the nomad, a change to sedentary life is an innovation. And for
widespread adoption of any inmnovation, a considerable time-lag is required.
Thus, the over-all reduction per cent should vary directly with the length
of time a village has been provided with water, This pattern has been
observed in our region if only in a modest form, for when the reduction
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per cent of each of the sampled villages is correlated with the age of
their deep bores, an 'r~value' of 0,29 was obtained, thus showing a low
degree of positive eorrelation,

From the fare=going analysis, while it is possible to/categorisally
state that deep bares do emcourage the namads to settle down, and that
the size of the nomadic population of any deep bare centre varies
inversely with the age of its deep bore, (Fig. IXb); it is not possible
to draw conclusive inferemce about how long 4t-would take the nomads of
a particular deep bore eentre to become oqlefoly sedentariseds A careful
study of Fige IXa reveals, however, that-the rate of percemtage reduction
in the size of the nomadic population/of the sampled villages, over the
years, shows varying patterns, Abu Bittikh, El Bashama, and Mum whose
boreholes are less than a decaflle old, have very rapid rate of changej
Et Tibbun, Ghubeish, Wad Banda and E) Khuwei, have fairly repid rate
of change, while El Muglad, which has the lemgest history of deep bore
behind 4t has & very slow rate of change,

From g careful examination of the above graph, it could be predicted
at least, with some measure of accuracy, that if a water deficient area,
whose inhabitants are wholly or partly nomadic, is provided with water,
the nomads would settle down over time. The rate at which they settled
would tend to be rather fai¥ly rapid initially, but would taper off with
time,

Hatering Practiceg.
The watering practices of the pastoralists have been changing with
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the provision of deep bores. Fewer pastoralists now go to the bghr in
the dry season. This is a logical corollary from the change in the mode
of living, Not only are there fewer nomads now, but the fewer nomads
migrate over considerably shorter distancese For example, while the
actual position of old wells have not altered, the drilling of new

bores has in many instances appreeciably reduced the-adtual distance
between water points, Indeed, if all the wells in South~Western Kordofan
were evenly spaced, the mean distance between wells would have declined
from 41.7 o 4in 1946 to 15.6 km in ‘l969."‘2

It is not to be assumed, however, that once a pastaral nomad
becomes settled, he automatically eledots to water his animals at the
deep bore: centrese This 1s nof always the case. If it weve so, the
number of those who still|go %o water their animals at the bghr/well-field
should correspond to the number of pastoralists who do not make use of
deep bores in waterifig their stocks In fact what happens 4s that
watering practices vary immensely within a single structure of water
supplys During the period of water scarcity, people go to settle in
areas where they are sure of obtaining water for themselves and families,
but whether they water their animels in those areas or away from them
depends on several other variasble factors which are described later on
in this chapter,.

Before the deep bore prograrmes began, those who owned animals in
the ten sampled villages without permanent water-base mmbered 159 (see

42, See Appendix I for full details of caloulations
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Table 13 below)s Those who practised one fam of seasonal migration or
another were 170, It could therefore be safely assumed that all those
who owned livestock watered and grazed them away from their rainy season
homes in the dry season.

1 2 3 b 5 6 7 8

1« Abu Zabad® 10 13 5 2 21 2 1
2, El1 Odaiya* 8 12 - 26 26 - -
3. El Muglad+ 2, 23 12 28 9 9 18
Le E1 Tibnuns 12 W 5 2k 6 3 15
5. Ghubeish+ 8 10 1 26 - - 26
fe Vad Banda+ 12 10 1 26 - - 26
7« El Khuweis+ 15 19 2 28 - - 28
8 Abu Bittilhs 26 28 15 23 20 - 9
9¢ El Bashamad/ I° 24 2 12 27 12 1 1L
10, Mumms 19 19 2 2 2 - 22
11. Marbuta 5 2 3 27 17 - 10
12, Iyal\Bakhit 25 10 1 28 24 - 7
Total 188 184 69 | 317 134 7 176

4. Name of ﬁn&”

2. Nomdic population (Pre=Deep Bore

3¢ ILigestoock Owners " "

4o Nomadio Population (8ince Deep Bare

5 Idvestook Owners (Since Deep Bare

6. Livestock Owners not watering their stock at Water Yards.

7o Idvestock Owners watering both at Water Yard and Surface wells.
8., Livestook Onwers watering at Water Yards

* Centres with B:x;nnmt natural sources of wa

+ Centres with Borese 5 Field S 5 19694
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At present, the pastaralists water their animals in a variety of ways.
What factors determine the choice of watering type by a pastoralist?
Several factors could be cited, These range from the size of gtock, the
size of labow force (determined by the size of the house-hold), desire
and opportunity for selling milk, and the availability of\ adequate
pasture within a reasonable distance of sources of m'ker, distance from
the Bahr el Arab, and time.

In discussing the factors which govern the-watering practices of
nomads since the beginning of the well-ginking programmes, only those
centres which possess boreholes have been chosen., These are eight in
mmber, Of the 212 who owned animalsy only 54 (26 per cent) were still
watering their stock at the balfsurface wells at the time this survey
tock place, Of these 54, five have already started to make partial use
of deep boress Virtually all the 54 were from the Humr sampled villages
(See Table 13).

Great differences exist between the size of the stock of pastoralists
who water at“deéep bares and the sisze of the stock of those who still go
to waten théir animels at the bahy/surface wells. These differences are
statistiCally significant at the 0.1 per cent level by the Chi-Square
test (See Table 44 below)s Thus the size of herd is an important factor
influencing a pastoralist in his decision on where to water and grasze
his animals,



Loss than [10 = 24 |25 = 49 | 50 = 99 |Over 10| Total
Size of Herd 10
Observed (0) 6 5 i 12 17 54
24 10 1 5 7 | 5
= 38412

Chi = Square écdmhtod.
. Observed

at 0«1 per cent level = 18.,47**
¢® Significant at 0.1 per cent level.

Sgurge: Field Surwey,(1965.

Several reasons could.be adduced for the preponderant influence which

size of herd exercises'on the pastoralists' choice of watering type.

Watering of animals at“deep bores costs money, while watering at the bahr

ar surface wells i,l froe., Watering rate at deep bores is as follows: 8,

4 and 1 milliems per head of camel; cattle and goat/sheop xveapooﬁvc.'ly.""

Camels ‘water about fomr times in a month, while cattle, sheep and goats

water every ot)ui' day in geif,

43

The rate of watering per head of cattle and camel was eut by 50 per
cent scon after the present military rulers seized power in 1969,




134

The cost of watering a unit of animal (equivalent of a head of
cattla) per year varies with the duration of the dry season, and this
varies from year to years In South~festern Kordofan, the duration of
the dry season ranges fram about six months in the south toabout eight
in the northe Therefore, the total cost of watering a hegd-of cattle,
which has been chosen as the unit of reference varies, firam £5 0,360 in
the south to about £5 0,480 in the northe To the Arab pastoralists,
this is a substantial sum of mormey. Thus, any.gGhange in watering
practice from watering at hand-dug wells ‘t_o_‘r‘a%ering at deep bores can
be regarded as a major break-through iw the attempt to sedentarise the
namadse

However, watering at hani-dtg wells, although free, is an
exhausting labour-and time<cohstming taske. Digging, lining and maintenance
of the wells 3s an expehgive undertaking. The wells lie mostly in those
parts of the velleyd.which are flooded from superficial runoff during
the rainy seasor, “They are filled with Water, depositing mud and
detritus,  Affer the rains, all handedug wells have to be dug anew every
yeare n"d.‘n'z;rgo and Kreysing have put the number of man days required

to complete one well at 25.“"

Sinking the well &s one thing, getting out the water fram the well
is anothere. The water is usually brought to the surface manually by
means of a rope and a leather bage To ease the task of getting out the

4he Kleinsorge, H. and Kreysing, K., 1959, Spe oite, pe 12,
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wmater, at least twe persons are needed, If the well is fairly deep,
and the number of animals to be watered is very large, a riding camel or
bull may be required. This animal is used with a rope and pulley to
raige the leather bag to the surface,

Unlike watering at deep bores, watering at the bahf/murface wells does
not involve any monetary expenditure, Therefore, the ghoice of whare
to water by a pastoralist may be explained in term.6f Griliches's concept
of economic profitability and cultueal congruence on adoption of
innovation. In his study of the diffusion of hybrid corn in Kansas,
Griliches found that congruence could ) be an important variable within
the mors general rational decision making under uncertainty model,
swplementing rather than supplanting the other probability 'o'».x'.'.a.bloa.‘*5
In applying Griliches's gomgept of profitability and congruence to explain
the choice of watering pratvtices by the livestock owners of South-Western
Kardofan, account/mis{ be taken of the ease of obtaining grazing, Since
there is always ‘& Meavy concentration of human and amimal populations
arourd centres with permanent water-base, pastoralists with large herds
will find it difflcult to obtain grazing for them. This fact helps to
explain in part why a very large majority of those who 8till water their
animals at the bahr are owners of very large hendse

Before the dawn of the era of deep bores, the bghr/hani-dug wells
provided watering centres for the pastoralists in the dry season. This

45, Zvi Griliches, 1960, Congruence Versus Profitability - A False
Dichotomy, Rural Sociology, Vole 25, pps 354 = 356
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pattern of watering fitted admirably with the culbural practices of the
pastoralists of South-Western Kordofan, This region suffered, and still
suffers, though in a lesser degree, from serious seasonal un~-employment,
for no crop production is possible in the dry season in thesabsénce of
any irrigation works.

Water from boreholes is to supplement rather tham Sypplant the
existing matwal sources of mter swpliese At present, supplies both
from swface wells and desp bores are inadoquatd,to meet the domestioc
and watering needs of the human and animgl pépulations, let alome to have
swplus for irrigation, Tharefore, fof™yl¥ livestock ommers, the urge
to contimue with the traditional wabéring pattern he has found so
admirably sulted to his way of life is very stronge A4s a rational
economic man, he will deeide bYo”/substitube watering at dsep bores for
waterdng at the W sufface wells, only after he is certain of means
from which he can e dpmplequate cash to meet his watering bills, Nélk
anl gum proluction{orfers two such means, for South-Western Kordofan
possesses high potentials for these two resources, which in the recent
past had Geen little, if at all exploiteds
Milk Salés:

As was pointed out in the introductory chapter of this study, it
has been postulated that the provisicg of water supplies would enable
the population to benefit more fully from the hitherto little exploited
gum and milk resources of South~Western Kordofan, The rationale behind
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this postulate runs thus - all deep bore centres have high population
growth potential, Also their potentials for attracting services are
equally large. In fact, centres with deep bores have been growing
rapidly into major service c:sem;res."6 It will be shown latef that there
is a positive correlation between the number of servicés'in a village
with bore hole and the age of its borehole, A substantial proportion
of the population of large deep bore settlements with several services
is likely to be service and non-livestock owning., Since milk is an
important item in the diet of the Sudanese, these will provide the much
needed market for the pastoralists' sille produce.

The probability that pastoralists, especially the nomads would react
favourably to this situation is high., As pointed out in chapter one,
the Baggara Arabs are knoWm o be favourably disposed to acoepting
innovations that do net'conflict with their traditional social values
or lead to a fundsmental change in their way of life, Deyoe, Ross and
l?etertl‘..7 have'\shown that although nomads are very reluctant to part
with their animals, they are not entirely self-sufficient and must have
cash with which to buy the comforts and minor lwcuries of lif'e and to pay
their taxes, Before now, to meet their cash needs, they had to sell some
of their animals; this they did reluctantly, because sales of animals
conflict with their traditional attitude to their animals which to them
represent wealth, capital, prestige and power,

46, For further informetion on deep bores and growth of services, see
chapter seven of this thesise.

47+ Deyoe, GeR., Ross, WeAs, and Peters, W.H., 1954, Raising Livestock.
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The needed cash can now be earned from sales of milk for which there
are several markets, The market potential for milk has been further
inoreased by the establishment of a milk processing factory at\Babanusa,
the rainy season abode of the Baggara Arabs. The factory.which has a
daily milk capacity of 50 metric tons, went into produgtion in July, 1968,
It owns ten four-ton lorry tankers for collecting milk from depot to
depot over a planned maximm relius of 48 miles. (77 m) from the factory.

No detailed observations have been carried out on the milk yielding
capacity of cows under pastoral conditions’in South~Western Kordofan,
Joshi, Molaughlin and Phillips have, however, estimated the average
daily yield per milch cow to be\10 1b. with a lactation period of between
200 and 300 dayse. For the herd’ of the Faculty of Agriculture, Khartoum
University, the average'yields were 15.7 and 14.21b, for the periods
1952 and 1953 reapectiva]y.w At the Geszira Research Fawm, the average
lactation period of the Kenana cattle over a period of seven years has
been observed.fo be 15,7 1bs Also, Snow writing on 'Animal Foodstuffs
in the Sudan . reported that "cows produce appreciable milk of wp to

¥ potal milk

20 1be per diem during the rains in tbe Baggara area.
production on the Kuku Farm is probably well over one gallon (10 1b.) per

day, while cattle of traditional producers yield 7 rotls (1b.) only.so

)&80 JOlhi, N.Ro, hh\’@nﬂp Evo, and Phillips, R.W., 1957’ m
pps 69 = 70,

49+ Snow, O.We., 1948, goe citiss pe 6696
504 For d.etailod i.nfa'mation. See El Hadi, A.R. a.r:l S:Lq;son, M.Cu, 1967




139

In the light of the above, it has been inferred that in South-Western
Kordofan, a cow could conveniently produce 10 1lbe of milk per day, at least
in the mins, At this rate, 11,000 milch cows would supply the factory's
daily milk requirements. And since the ratio of dry cowsg Bulls and calves
to milch cows is not likely to be larger than 2:1, a botal cattle
population of about 30,000 should be adequate to féed the factary with
milke

The factory is located in Dar Humr where; as stated in chgpter three,
the cattle size per family has been estimated at 29, Thus, if the
cattle and human populations were evenly distributed, 30,000 heads of
cattle would be owned by 1,055 famiiYes. With a daily minimm water
requirements of 194 gallons Gi"pater per family, a total of eleven twine
bore wells should be adeguate to support 30,000 cattle and their herders.
In fact, at the postulated daily minimum water requirement per man and
beast, the number of families that could be supported by eleven twin-bore
wells is 1,133 Mhich is larger than 1,055, The postulated eleven twin-bore
wells could\be provided within the planned 48 mile radius of the factory
from whewe.it has hoped to obtain sufficient supplies of milk, If this
were done, a family of 5 with 29 heads of cattle would have access to over
1,300 lacres of usable land, In fact, the cattle's grazing needs could
be satisfied within less than threewquarters that radius (See Table 15

below).
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Distance Bet— | Radius within | Total Usable | Usabie lani | Usable lamd
ween Deep Bores| which 11-Twin land (in (in‘acres) | (in acres)
(::S well Deep Bores | acres) around|Ayailable | Per Beast,
could be provi= | {1-Twin well | Per Family | Allowing
ded (km) Deep Bores Eagh Family
50 acres for
crop produce
1 |
16 27 552,750 488 15
20 33 863,500 762 2k
2l 39 1,245,750 1,100 36
28 46 1,694,000 1,495 50
32 52 2,213,750 1,954 65
36 60 2,799,500 2,471 83
L0 66 3,456,750 3,051 103
Ly ) 4,182,750 34692 125
18 80 4,977,500 44393 150
Sourece: The figwes in this table have been computed on the basis of

minimm water requirement per man and animal per day.

Chapter Three for detailed infarmation),

(See

Acearding to the 1965-69 Tax Register, there are 185,987 eattle in

Dar Humr,

Yet the milk processing factory operated at very much below
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capacity in the 1968/69 seasmon. The average daily milk supply to the
factory over a period of 153 days was 0,994 metric ton,51 or slightly
less than 2 per cent of its capacity,.

It ocould be said that the system under which the facfory operates
fits well into the cultwro-economic practices and the.gogial values of
the pastoralists, In the first place, the factory s planned to be
in production seasonally, at least in itas first few years of existence.
This is in the rainy season when the pastordl nomads are in the Babanuss
with their animals, In the second plap€jy the system of supplying milk
to the fhotory by the livestock ownerg %s “airly easy. For they are
to deliver their milk to milk collseting depots located very near
their camps, from where it will be aollected by mobile lorry tankers.

Yot, in its first yéar of operation the factory failed to hit its
target and even up i1l the second week of August, 1969, the factory
wes yet to start préduction for the 1969/70 season. The next vital
question one Mould wish to ask iz why, in spite of the fact that the
systen of ‘eperating the milk processging factory is congruent with the
culturdeeconomic practices and the traditional valucs of the pastoralists,
they are reluctant to supply milk to the factory? Investigations
conducted by the author revealed that the stock ocwners were quite willing
and ready to sekl milk to the factory., Their refusal to do so, however,

51« This fighare was caloulated from the data of daily milk swplies to
the milk processing factory at Babanusa = supplied to the author by
the Director of the factary, Seyyid Lr Rashid Abdel Magid on 13th

August, 1969.
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should be taken as a protest against what they described as very
intolerably low prices which the factory offered for the milk, A%
the factory, a rotl (1b.) of milk fetched 7.5 milliems (£5 16454 per
metric ton) as against 20 - 30 milliems (£8 44410 - £85 66215 per
metric ton) at the local market,

By mid-August, 1969 negotiations to resclvesthe.dispute over
nilk prices were still deadlockeds The pastoralists wanted a minimum
of 20 milldems per motl, while the authorities were insisting on paying
only 7.5 milliems which was regarded as~!égonomic price's They
accepted the charge of low price, but /argued that the factory would
offer a very large and reliable merKet and that the loss resulting from
low prices, would be made good from regular sales of larger quantities
of milke

The positions of'\the pastoralists and factory authorities vis-a-vis
milk price thus reviewed, one finds it rather difficult to accept
either on pringiples of sound economics, or on the basls of equity, the
factary authority's argument as temable. In the recent past, many
writers ‘had accused the pastoralists of being unresponsive to economic
stimli, Events in Dar Humr are now proving these people wrong. If
the authorities do not want the milk processing factory at Babanusa to
go out of production sooner or later, as the Kosti Meat Factory, the
livestock owners have to be offered economic prices for their milk,
These economic prices should have to be very much higher than 7.5
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milliems, and not much below 20 milliems,

There is no quantitative information about sales of milk produce
(fresh milk and gemn - olarified butter) in the local markets. To
obtain an idea, if only in a crude form, on this, the irfterviewees
were asked during the course of the survey, the fype anil quantity
of milk produce they offer(ed) for sale, and durdtion, befare and
since the deep bore programmes began, A summary o6f their answers
is contained in Table16 belows

In Dar Humr, all the 132 livestoék owners expressed the desire
to sell milk to the factory if good prices were offereds In the
1968/69 season, only 57 (L3%) of bhese did swply milk to the factarys
Thege 57 had a daily produétion capacity of 2,135 rotls (=2bout 097
metric tons) warth about!\£8 16. These figures represented 82 and 63
per cent by volume and value of the total fresh milk sold by the
respondents both)at-the factory and at the local markets in the 1968/69
seagones Daily sales of milk at the local markets in Dar Humr amounted
to only 47 Totls (0.215 metric tons) worth between £5 9,50 and £5 14420,

Sirbe the well sinking programmes began, the number of people who
scld gemn (clarified butter) and the quantity sald, have been deelining,
In the era, befare deep bares 65 informants sold 137.5 bottles of semn
every week, OSince then, the corresponding figures were 24 and 57
respectively (See Table16, Columns 1 = 2 & 9 = 10)s On the other hand,
the number who sold milk at the local markets, and the quantity sold
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have witnessed a spectacular rise. In the former period, only one

man reported sales of milk, the quantity sold every day being 10 rotls.
In the latter period, as many as 43 informants sold 454 rotla of fresh

milk cvery day (See Columns 5 = 6 & 13 = 14 of Table 16»‘§'§pve). Since

it is only those who do not own any livestock th:t Wild-purchase milk,

and since most farmers possess at least a mileh cow or a few goats to
suwply their families' milk needs, it can ha_reasonably inferred that
the population of the sampled villages are/eccupationally becoming
less homogensouss This tread is a hippy’one for the future economis
and social development of South-WeStern Kordofan.

Except E1l Mugled all the Humr villages, who, because they sold
milk to the Babanusa Milk Frofessing Factory reported no sales of
rilk at the local merkets; the two waterless settlememts (Marbuta
and Iyal Bakhit) hedsales and sold milk for shorier duration than
any other villagé, (See Table16, Columns 13 = 15). Even the respondents
from the tWwo.yillages reported they sold milk only at their dry season
centres at Bl Odaiya and B) Khuwei respectivelye Thus, to the extent
that availability of water helps to create potential markets for milk
and to the extent that it makes peremnial preduction of milk possible,
to that extent should the govermments deep bore programmes be seen
as a potent weapon in erfecting a social and economic transformation
of South~Western Kardofane
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Idvestock Sales:
What are the likely implications of the milk factary on livestock

sales in South-Western Kordofan? The traditional values of, the
pastoralists are against the sales of animals, Hithertog they had sold
part of their animals because no other sources of earning cash existed.
Now, the pastoralists can earn same money by sellins milk to the
factorye If this happens, two things, either of ‘which may comtribute
to increase the livestock population, may happen. If a pastoralist
could obtain all his cash nceds from sales of milk, it would no" longer
be necessary for him to sell any off\his animals. Thus, the size of his
herd would increase anmally by\the' net births. This might aifect
adversely the supply of animals to the urban meat markets. Already, the
pastoralists' participation-in earop production has been having the same
effect. During amd/shortly after orop harvests, supply of livestock
to the markets is. a.lnost nil, There is therefare a spectacular rise
in the priced Of the various types of animals between late October

and February. For example, cattle, which seBl for £5 10 = 12 about
June < August, now fetch from £5 15 - £5 20, Similarly, sheep prices
go up-from £8 1,50 = 2,50 to £5 3,00 = 5,00 and goats fram £5 0,75 =

1420 t0 £8 1,50 = 2.00.52 Secondly, surplus money could be further

invested on purchasing more animls, thus increasing the size of herd,
This might also have an adverse effect on the water and grazing

situations of their arease.

52, Personal interview with livestock merchants, livestock owners and
morket officials, March to September, 1969.
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At present, there is very little reliable quantitative information
about the trend and size of livestock sales in South-Western Kordofane
This is rather strange, for there are special livestock markets
throughout our tegion. In these markets, records of animals sales are
expected to be kept. Available records are, however, scanty and
fragmentary, This situation results directly from the' system of
administering the markets which varies from onesgcuncil to another,

In Dar Humr, the markets are administered directly by the Messeriya
Rural Council, but no records of sales for any two consecutive years
are available, In Dar Humr, the markKets are run by contractors on an
ammual payment of sums of money ranging from £5 300 to £5 500 deperding
on the size of the market, si%e being determined by the animal population
of the territory served by the market, The contractors' fear of being
swplanted by their rivals, has served to make them regard any
information about fhe number and types of animals sold in the markets

as a jealously guarded secret. This fear, coupled with the planned
take-over of'\the administration of the markets by the Hamar Rural
Council haye stultified any attempts by the author to obtain information
about “livestock sales from the contractors.

The author therefore had recourse to two other sources - records of
livestock sales at El Obeid Animal Market, and infarmation from
interviewees. I1 Obeid, whose records of livestock sales dated back
to 1942, is the chief commercial centre for the Western Sudane It has

been chosen to represent South-lsstern Kordofan for it is believed that
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the trend of livestock sales thdre will reflect in that of E1 Obedd.

Table 17 below is a sumary of the types, volume and average value
of animala sold at E1 Obeid market between 1942 and 1967 The figures
in this table represent the five-yearly averages of the dwmal sales
of livestock since 1942, (See Apendix II.)., A mere visusl inspection
of the tsble reveals variable trends in respect of ‘the mumber of easch
type of livestock sold, but a unifawm trend in respect of the average
price of all types of animals sold.

The mmber of camels offered for sala’ anmu=lly, has been showing
a steady decline, Cattle sales in Ihe Tirst few postewar years were
fewer than those in the war periddy In the sscond half of the first
decade of the post war period; cattle sales almost equalled those of
the war period, and singe thén, anmual sales have bsen showing slight,
but steady incrsasess, Sales Pigures for sheep have been showing a
s8light but oonsiihi!f: rise, while those for goats have fluctuated widely .
Taldng the sdles figwres for all types of animals together, a syncline-
like tremd 1s revealed. In the first decade of the post-war era,
figureg-of sales fell below those of the war period, and since then,
saleb-have been running at above the lavel of the war period.

For the average price per beast, the trend is simples The
average price has almost doubled fur camels and slightly more than
doubled for cattle, sheep and goats. One might wish o lmow why in
spite of the fact that average prices of all types of beasts have gone
up, fewer animals were offered for sale in the immediate post-war period.
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Bofare 1942, in the absemce of any data, it has not besn possible tc know
whether the level of animal sales and the average prices of'fered were
below or mbove those of 19423 but for our purpose, Mh:n.‘)@on
assumed to be belowe ixpept by enforced sales, for ' is
mm,momcmauwumda@ e besn
achioved only through inducomsnts in form of highet hricess The level
of sales might. have so adversely affected tho %ale off lovel that the
size of the pastoralists' stook had fallen below that whish thedr
traditional values would allowe Thg“vg)itmmedﬁnto
restore the take off to tho acoopfable level, this imo should coincide
with the period of declines /

The trends revealed by(Talle 17 are not instructive en the
prepartion of pastoralists selling animals and on the preportion of the
livestook population‘effered for sale anmuallye To cbtain infamation
mmwﬂj.:&mmnmmnwmmm.
MWM”.Q&%&&M“&Q&MM,
mmwmmrecwmmmmm;mt

‘yﬁmemaoqmpmbom The figures which
refor %o the gize of hexd and animal units sold since the water swplies
programmes started, represent the means of figures collected over a
period of years ranging from a minimm of two to a maximm of fives
A summary of the pastoralists® answers is tabulated belows
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From this table, it is cbvious that in the latter period, the
mmber of people who oimed livestock, the animal population, the
number of livestock - sellers and animal units sold per anmim have
shown increases of 28, 67, 24 and 60 per cent respectively-ever the
former period. But while the per capita.5  sise of jterd and the per
capita animal units sold have gome up from 27 and{2:2 to 35 and 2.4
respectively, the meansl"' size of herd and the megn animal units sold
per anmum have declined from 66 and 4e3 to UM and 2.8 respectively., It
has thus been revealed to us that the dnoyeéases in the overall amimal
population and in the animal units“pold yearly, have not been reflected
in the per capita animal units’cowned and sold every year. A different
trend has, however been observed in respect of the proportion of the
livestock population sgld'yearly. A smaller porcentage of the animals
owned is now being disposed of tlan in the farmer periocd.

In the light of.the above varying observations, the following
inferences haye beecn made and these conclusions arrived ate It has
been shown that since the deep bore programmes began, =nmal livestock
sales\per livestock owner have been declining. Simce there is no
evidence that the pastoralists now spend less money than they had
hitherto done, it could only mean that they have been deriving an

53« This refers to the over-all sampled population.
S54e This refers to the livestock - owning population only.
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inocreasing proportion of their cash needs from other sources, possibly
from crop and gum production. Oppertunity for selling milk either at
the local markets or at the factory, or both, is going to in e
these souwrces, Similarly, unless there are other avemesQ-cpendit\n'o
to absorb the extra cash earned from this source, it to
further accentuate an already unhappy trend. If ppened, fewer
amimals would get to the urban meat markets, and\this would mean

higher prices for the meat consumers. If g reasing proportion of

the net annual increase in the liwestoc \natian were disposed of,

a rapid increase in the animal pep Qm would resulte This might lead
to water and graging shortage. Q\

anaaazx O

Many writers have (&m to advocate or disgourage direct efforts
by govermments to e the nomads. This chapter sets out to show by
specific studi whether a nomad would decide to settle or not
would depend e opportunities he has for satisfying his social and
economic tions, and that in a water deficient environment, the
provigion of water would afford him these opportuniticase In this
chapter the central theme is the influence of deep boras on the pastoral
economy of South-Western Kordofan, It has been shown that the provision
of deep bores have encouraged many nomads to become sedentarised, but
that pastoralists would not water their animels at the deep bore centres
until assured of means to earn enough cash to foot the watering bill.
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In this chapter the hypothesis that deep bore would axpose the
population to a greater participation in the monetary economy has

been posited. It has, however been demonstrated that the pastoralists'
involvement in other economic activities besides pastoralism would
result in umpleasant consequences for the urban meat(market and the
wator and grazing resources., Finally, it is sugpested that means

of introducing the population into a wider range of consumer goois

that would absorb a larger part of their inoréased earnings from these
cther economic activities are found, otherwise, the sinking of more
deep bores would ecreate more problems) than are solved,
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CHAPTER F

DEEP BORES AND CULTIVATION

Pre - Deep Bore Programmes' State of Cultivation:

A very large percentage of the Hamar and Humr trib¢g~ef South
Western Kordofan depend wholly or partly on cultivation’ for subsistence,
Before the rural water supplies' programmes began, crop production.
depended mainly on the traditional and simple Hve - cultivation under
a system of rotational bush - fallow. Culffvation was dominated by
grain production for subsistence., Next in rank to grain was bittikh
(water melZon) which provided bofh/the human and animal populations with
an impoartant source of waten o@pﬁes in the dry season. Other crops
grown mainly for subsistehce included bamia (ckra or Hibiscus esculentus)
and Jubia (Dolichos 1abTabl Ful sudani (Arachis hypogeae - grouninut),
gimgin (Sesamm irdi6um) and Kerkadeh (Hibsous sabdariffa), three rapidly
expanding expert.props at present, were little growmn. Inlividual farm
plots were very small and the use of fertiligers, except perhaps animal
mamre, was virtually unknowne

Thus, in spite of the heavy concentration of efforts on grain
production, enough grains could not be produced to satisfy home
requirements, In fact, until about the end of the Condominium, Sudan

was a grain deficit country. The grains shortage was made manifest by
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several governmental measures, Tlhese included restrictions on grain
export, maintenance of buffer stock of grains (famine relief), war-time
price control, imposition of inter-provinecial movement contrel, and
direct grain production through the govermment sponsored meéhanised crop

production scheme,

There are vast areas of land possessing high potentials for grain
production, According to Jef‘fersm", there\are in the area known as
the "oentral rainland®, of which SoutheNespérn Kordofan is a part, at
a conservative estimate, fifty milliofi) 'feddans (51,9 million acres)
of good agricultural land. Howéver, these huge areas have been little
used for agricultural development. Of the several factors responsible
for this situation, lacki of Water has been found to constitute a crucial
problem,

Since the development of any tribal community requires a level of
production pexr Bapita greater than mbaiatemez, efforts should be made
to raise the-level of agricultural production in poverty = stricken
South-Westérn Kordofan, This is necessary for as pointed out in Chapter
one, economic development in the study region is a function of the

1e Jaff.r.m' J.H.K.’ 1956. mpl 136'

2. Salah 1 Pin Noah, 1966, Agricultural Extension: Its Role and
Impartance in Ayiculﬁxml Devol@mnf in the Sudan; In Ed, Shaw,
D.J. LT LOTL : D INE Il sudan,
of ﬂ:e 13th Annual Confereme of the Philosophical Society of the
Sudan, pe 157.
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intensity of resource utiliszation, It should be realized that South-

Western Kordofan possesses neither minerals nor manufacturing industries,

at least for the moment to provide its population with employmente
A rise in the level of agricultural production can b ved in

arny one or a combination of several ways. These mﬁfmgﬁ.@

of production processes, the introduction of high seeds, the
use of fertilisers, snd the investment of thwg/and effart in
cultivation, Among the technclogically b s financially poor and

largely illiterate Hamar and Humr subax@ cultivators, there scems,
at least for the present, to be easy way to rapidly raise the
level of agricultural produwtio }ia is by increasing the amount of
time and effort spent on cul@ion. This can be achieved by liberating
the substaniial amount and effort expanied on fetching water by
providing the popula Awith adequate rural water supplies.

Alrsady, it Qdeen demonstrated in greater detail in the conceptual
framswork of & hesis how lack of water restricts cultivable landj
reduces \ength of the potential agricultural labour fource; causes
delay meg seeds; contributes to a haphasard harvesting of crops,
and in certain cases causes crops to be left unharvested; and how all
these help to bring down the level of agricultural production, In the
rest of this chapter, attention is focused on assessing the extent to
which the deep bare programmes have succeeded in eliminating the several
limitations plaved on cultivation by lack of water.
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C S ~fegtern Kord

The literature on crop production in the goz areas of the "Central
Rainlands" of the Sudan, as elsewhere in the whole country/except those
areas specialiszing in cotton production and where grain production has
been mechanized, has been scanty and desoriptive. ,n Tothill's
Agriculture in the 8uh.n3 s there are ten chapters on crop production
in anl crops of the Sulan. Crop produwtion hy-Burnett, J.R.l" is a
description of farm implements, cultural-opérations, agricultural
methods and labour, In this twenty-sevén page account, reference to
farm size is contained in only one\gemtence which is quoted below,

"The actual area which can beg-eultivated under rain conditions by a
normal family without the &ssistance of outside labour averages 6 feddans,
but if cotton is imluq,ed. in the list of crops grown, it may be necessary
to employ two outsid® helpers at picking tim.'s

In additidng there are seven chapters dealing with agriculture in
e groinadas Tie eorkauts of thess diaphers were bastd o efftstel
reports from agriocultural field officers supplemented by the authors'
personal observations. The pattern of writing of each of the seven

3. Tothill, J.D., (%2.) 1948, Agriculture in the Sudan.
4o Burmett, J.R., 1948, Crop Production in the Sudan, In (Ed,)
Tothill, JoDe, QDs Cits, Chapter XV,

5¢  Ibide, pe 299
6o Ibid,, Chapters XXV - XKXI,
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chapters, their structure and contents, are the same, Account is given
of the historieal, physical and cultural background to agriculture,
erops grown and methods of cultivation in the wvarious provinceés.

The first researcher to undertake a comprehensive study-of
agriculture in the Sudan for a purely academic purposgj; i Barboure
In 1953, he wrote a thesis, based on several years® Afitensive field
w 1 This stuly
was undertaken at a time when the rural water‘swplies' programmes

study on "Peasant Agriculture in Anglo-Egyptian Sudan".

were Just beginning. Therefore, although $he thesis makes reference
to the problems posed to culbivatiod by lack of adequate rural water
swplies, it has no place for the fmpact of improved rural water
swplies on crop production.

In later works by Baﬂfqure and Lebong, there are also coments
on crop production in- the different regions of the Sudan and how
the provision of @déquate rural water supplies could affect its
future development. In the Thirteenth Anmual Conference of the

Philosophical ‘Soalety of the Sudan on 'Agricultural Development in

7o Barbour, K.M., 1953, Peasa :
Unpublished B, Iitt, ﬁxesia, Univmity of Oxford, England

B Barbour, Ky, 1961 cite, ppo 25, T35 = Thy 131, 1h41-
1597, 157165, 176 TOT=To0, 200-214, 228-251) 240%2, 21.2:

254261, 268-9.
e Lebon, J.H.GQ’ 1965’ mppe 70 - 101. 158 = 1670
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the Sulan'w, several papers on various aspects of Sudan's agriculture
were presemted. However, in these works, there has been very little

said about farm size and the post-deep bore expansions in cultigated

areas. Q~
Since there is a dearth of accurate statistical 1@50&1 on
orop production, a quantitative description of the 1@- and post -

deep bore production is going to be a very diff‘iw exorcise, Data

10, Shaw, D.J. (%d.), 1966, Agricu on Sy Proce=-

odings,of the 13th Annual Confere 5 the osaphical Sooiety of
the Sudan, Vols. 1 and 2, In pa ar See papers by

(1) Thornton, DeS., The Ra& Agriculture in Sudan's Zconomio
Development, Vols 1,ppe 21;

(41) Mutawakil, H., D cation of Agricultural Production
in the Sudan: Itk Potential and Probloms, Vole 1 ppe 42 = 58

(1i1) Pothecary, /2\ The Mechanisation of Agriculture in the

Sudan, V ppe 85 = 101;
(iv) Mir £ es Problems of Increasing Agricultural Pro-
duc in the Traditional Sector, Vols 2, ppe 98 = 103.

1 Din Noah, Agricultural Extension, Its Hole and
e in Agricultural Development in the Sudan,

% e 2, ppe 153 -~ 173;

Karmr, S., The llarlmta for Budan's Agricultural Products
with reference to Diversiﬁcaticm of Arricultural Producti-
vity, Vole 2, ppe 255 - 2693

(vii) Osman, M.S., The Possibilities and Problems of the
Mechanization of Agricultural Production in the Sudan,
Vols 2, PDe 3‘0-1 - }750
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on cropped area based on actual field swrvsy are non-existent. The
ideal agpparatus for a satisfaclory assessment of the role of deep
bores on increased orop production would have been two sets Aurhl
photographs = one depicting the pre - water conditions a?% other,
the post - water conditions. Unfortunately, there a:vaeh air
photos for South-Waestern Kordofane ®

Up o sbout the end of the Condominium, %\n/suffareﬂ. from
grain deficit, The @eficit.was rather rtz-@, for the Central
Reinlands have abundant cultiwable 1s Qnﬂ an anount of rainfall

that suitn dura end dukhn pmamo@ However, since about the
middle of the 1950's the si:ﬁn hes changede, Sulan has ceased to
be hit by grain ahortaga.A » 1t has become a grain exporting
country. This, no doub‘\haa been due to an expansion in cropped area.
The observed increa \tota.l amual production of various erop is
mainly a reflec of an incresse in the area under oropping by

attracting eople to farming ond duplicating the subsistemnce
and pea e production, mare than through the realization of any
other ement, Cultivation on the goz until the present day

is mainly dependent upon man power, with the matchet or axe and the hoe
being the only tools in use in clsaring the bush and in breaking up

the soil and weeding respectivoly."

11. Baasher, M.M., 1966, Livestock Development in the Central Rainland
of the Sudan - Potential and Problems, In Shaw, D.Js, (8d.), ops cite,
v°10 2’ Pe )77.
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How much of this expansion can be attributed to the deep bare
programmes? This depends on the post-deep bore expansion of cultivated
areas in the sandy zone of Sudan's Central Rainlandse The determination
of this, which is a diffiecult task, is the subject of this ehapter.

vidence of Expansion in Cropped Areas?

i) d&EoCi‘}
Since the late 1950's, the Sudan, once a %oﬁqﬁﬁ—ﬁhtn countxy,

has been eu:pcrti.nijraim. By 1963, the annual e:put't of dura has
reached 73,843 metric tons, valued at £3 1.556,158. It could be

assumed that grain expoartSwg became posaible, only after the home grains

needs have been satisfied,

ZABIE 42
DURA EXPQRIFROM THE SUDAN,

@

Yoar Quantity (Metric tons) | Value (£8)
@) 195275k~ 50,627 893,192
1958/57 27,237 546,200
1961/63 80,797 1,632,974
(11) 1954/ 63 65,32 1,242,952
1963 (only) 73,843 1,556,768

Source: Department of Agriculture, Agricultural Statistics Bulletin,
—— 1963, Vide Yassin, MuM., "The Influence of the Diversification
af' Agricultura.l Prodmtim on larket:!.ng Stmcture. :I.n the Sudan”,
I dan Conference 1966

12, Department of Agriculture, Khartoum, 1963, tuwral 8
Bulletin.
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It is not ecagy to determine the extent to which the desp bare
programmes have contributed to thise The Gedaref and fizira areas have
nover suffered from serious grains shortages In fact, these areas
have beon the granary of the Sudan, Purthermore, since 19
expansion in cropped area hasg taken plage in Kassala ee For
example, the Kenmana Scheme made possible by the on of the
Toseires Dam, has enabled large arcas to be b t\nler cultivation.
The construction of EKhaghm ol Girba Dam on @b&mh&aamm
same obJactive.ﬁ

However, one might reascnably ;“that a greater proportion of,
if not all the grains exported, &thehatmsdm.bnthtw
has been made possible by that the inhabitants of the rainland
Qo areas, fuuerlyhnavw.ependwt on Gedaref and Cesira grain, now
produce their grain requirement with perhaps some
surplus for sale .

Crop mu@ peasantse This has led to0 seriocus consequencess
There are ng'précise and reliable data about farm size ani orop yields.

Thoth@ not keep any records, for they have no reasons for doing s0e

13¢ For further details on the Er Roseires and Khaslm E1 Cirba Dams, seet
(%) Wym, RFe, 1966, ‘ater Resource FPlanning in the Sudan: An Zoonoe
mic Problem, In Shaw, DeJe, (Ed.) Vole 2, ppe 104 = 1323

(44) W1 Din 514 Ahmed, 1967, Firgt Year at Khasim A1 Girba,

Sudan Notes and Beconig, Vole XIVIII, ppe 160 = 166, Peter ven

An Aporadeal for the Norlg Progran, Rame, ppe 3 = 19, Institute
Tur- Auslandische Land wirtschaft der Pechnischen Universitat, Berlin,
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The only information available on the size of farms is contained
in the reports on the Sample Censuses of Agriculture in some Councils

of the Sudan and the Kardofan Provimo."" The Censuses ucted
by the Department of Statisties in the 1963/64 and 1964/
respectively, The sample censuses were concerned wi Q"ui.ning information
about the rumber and size of holdings, land tenure, entation, land
utilization, erop area, type of cultivation, tock number, farm
population, and the use of fertilizers, p machinerye This
sample census of agriculture was the Q its kind in the Sudane.
Information obtained from susch a os@ia going to be of very limited
value for the purpose of this is, for it deals with a static
situation, The data yieldib@m sample census give no indication
ofﬁmpa.t;mmtmu&eofmutmumesm R
of two or more d sample censuses of agriculture would have
served owr purp ch better,

Another@ source of information is the annual reports of
estimates ped area published by the Ministry of Agriculture,
Khartoum, Reports of such estimates suffer from two major defects.

Over time, the estimates have beén recorded in an inconsistent manner.

14he (i) Department of Statistics, Khartoum, 1968, Rest
e Census culture Some C s of the S
1963 = 19643

(11) o dsbgeidios ] Statis’dos, i e 1968 el El
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Until the 1964/65 agricultural seasmn, the estimates for Kordofan
~-rivince were recorded on a soil-type basis; that is Joz and Qardud.
Since then, recordings have been made to conform with administrative
boundaries. Consequently, it is only since the 1965/66 o
that there have been separate estimates for the two ils in
South-Vestern Kordofan, There is yet ancther comn on, Only
Dar Humr of the Messeriya Rural Council has bee:\g&led in owr
study area, whereas the available mfomatio% respect of estimated
cropped area refers to the whole of Mess ?7
Secondly, raecords of the estimat nped ares are availlable
for short duration only. There u\@mﬂs in respect of the whole
of Kardofan Province for ten only (1958/59 = 1967/68), but
separate figures for the s area for three years onlygsee Table 20 below.
Thirdly, the meth manner of collection of the data have
rendered them of @ value for dependable statistical analysise
Estimated data ased mainly on infarmation swplied to inexperienced
agt‘icultm@ld of ficers by Sheikhs. This practice was lmown to
the au while he was on field research in Chubeish, Thcre he came
in contact with two field officers collecting data for the 1969/70
agricultural year. They interviewed the Sheikh of Debeibat only, and
never made any attempt to interview any of the farmers, nor visit
their farms.
Records of annual crop sales in the warious markets of Southe
Western Kordofan provide another important source of information.



e
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Such records are likely to throw light on the state of orop
production, especially cash orop production over time. Officially,
all agricultural produwe are to be sold by weight in markets that
have been officially designated as "Crop Markets", In each™of the
markets, there is a scale operated by a clerk who keepsyrevords of
all crop sales., It could therefore be expected that\yetords of ammal
crop sales would serve as a useful guide to the pbgition of crop
production over time,

As usual, the records of produce sales suifer from several
shart~comings, First, records are availsble for short duration onlye
For Dar Hamar, there are records gifick the 1963/64 orop year, while
for Dar Humr, the records exist/sinoce the 1965/66 crop season only,
Secondly, the annual volume of produce sales in any one year depends
on yields, and yieldsAn turn depend on rainfall which vardies from
year to year. Thifddy, the volume of produce sales in any one market,
may bear no direct relationship to production volume in the district
served by thab market. This situation results from the practice of
aellin;[_?p‘g'o!‘me in 'black markets's This is done to avoid the pagyment
of ughwe’(crop tax), and gibana (market and weighing fees)s Ughur is
a seven per cent tax 'ad valorem' to the value of the crop, while
gibang is charged at the rate of three per cent of the crop value.
Apart from the practice of evading payment of ughur and gibana, there
is the desire on the part of cultivators to sell their produce where



prices are higher., This desire is further reinforced by the fact
that produce prices vary from mrket to market both within and between
councils, (See Table 21 below).

Market Prices~(in £8)
<)
Kosti 1.27
Tendeltd | 1029
El Jebelain “ 112
E]l Obeid 133
En Nahud 1.20
Er Rahad 1.22
Umm Ruwabd 1420
El Ghabsha 1022
Wad “Ashana 1420
Sherkeh 117
Others 110
Average 125

Source:  Low, EeM., The Marketing of Groundnubts in the Sudan,
Development Studiea, No. 2, July, 1967, University of
Reading, Department of Agricultural Economics, pe 12.
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It is therefore not unusual to find farmers Ifram one council going
to sell their farm produce in markets within other councilse It is
only at E1 Obeid that recards of produce gales by people fram other
councils are kept, (See Table 22 below for produce sales aid
by peopls from other councils from Kordofan and Darfur es)e
Since prices are however, highest at E1 Obeid, be 0408 highar
than the average per Kantar in respect of mmi@\, it could be
rightly inferred that sales elseviiere would gnificants Furthermore,
the infamation on orgp sales until 196@?;7@&1:)3 but amcomplete
for figures oif sales ia the C s ta are not available,
Nevertheless, a fairly canple:& of crop sales could ke saild
to be available for Dar Dar Humr since the 1963/64 and 1565/66
orop years rupoctive]y"& able 23 below).

Taking the above 1é\mideration, the actual volume of produce
sales in any ¢ the sum of the crg sales in the council's
official crop 8, plus sales in the illegal markcts within the
council 5_&1 in the other markets outside the council, less sales
in the ¢ ' markets by people fram otler councils. Sales figures
in the black markets as well as those in markets other than El Obeid,
are not available, It is therefare impossible to accurately assess the
actual annual volume of farm produce sales. «and even if this were
possible, such assessment would give but a rough indication only of
the state of erg production in respect of groumdnuts and sesame, and

not in respect of duwra and dukhn. This is because a greater proportion.
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of the grain produce is for hooe consumptions The markets sales
figures represent the swpluse This swplus cannot even be regarded
as the "regional swplus® as there are many who do not produce|grains,
TWQ,MMMWQ&WWYMIemQGJQ
Yields is ddasregarded, the annual produce sales figar going to
be of very limited value for this thesis, \Q)

Hevertheless, in spite of the shorteo fad which recards
of produce sales suffer, they are useful, a » a3 2 rough guide
to the tremd of crop productions Tho Qnotmnﬂmu.m
and grains from South-Western Kordo o since 1956 fluotuated from
year to year, they have shown trend. To ascertain whether
thnquudt:mﬂinthem@lompaﬂnﬂgnahmln
otherwise, the siz-yoar s (1956 = 61 aml 1962 - 67) arve subjected
whntdd@iﬁm@uplmm'Mmtt'tmm
The result of tions shows that the 1962 « 67 mean of 182,097
&mul!&ﬂyhrwmmw%-ﬂmmqhm
al 76,339 s, for the caleulated "t" is 416 whilo observed "t" at
140 and per cent 1s 3.17 and Le14 respectively,

A rise in volume of orop sales can be rightly attributed to an
increase in orop production or a drop in consumptione Increase in
arop production could result fram larger ylelds from the same unit
of eroped area, or from largsr cropped area or fram bothe larger
yields could arise from physical and cultural facterse The most



173

potent physical factor is rainfall, which in South~Western Kordofan
is very variable, If rainfall becames higher and more reliable
larger oropp ylelds might result. Rainfall aside, improvement in
farm practices and the application of fertilizers would serve fo'raise
orop yields. However, neither of these two factars is lméim-%to have
altered significantly since the begimning of the deep bare programmes.
From 1956 to date, mainfall has not been known to have become
progressively higher and less chancy, nor has &heyduration of fall
lengthened, Similarly, the Hamar and Hump-euitivators are yet to
change their methods of cultimation, Crgp-production is still carried
out on a peasantry basis. Implements wded are still of the simple
and primitive type. The use of fertilizers other than animal droppings
in growing grains, sesame aril groundnuts is an innovation whose adaption
is yet to be conceived by the cultivators. Therefore, the higher volumes
of crop sales oould not have been the result of larger crop yields per
unit areae

We are them-left with one other means - larger cropped area. Where
only food ‘crops are involved, inecreased sales could result without an
inorease in crop production if' the proportion of the orop now consumed
locally were smaller than before. This could happen & there is a
discriminatory reduction by death or emigration, in the size of the
non=farming population. It could also happen even if the population
has remained unchanged, or even grown larger if the food crops the
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farmers grow were not their gtaple food, but that they depended on
cheap food import from within or outside the country.

However, two of the three crops under oonaideration - groundnut
and sesame - are not staple food crops. One of them, g'ouni:nﬁ; is
grovn almost exclusively for exporte Sesame is grown bobtli<or home
consumption and for eporte The third, grain, is the Host important
staple food of the Sudaneses When the two six = yedr means for the
three erops are compared, it is found that whereas the latter mean is
very significantly larger than the formep~in(respect of groundmut, and
probably significantly larger for sesame;™no diffarence is found to
exist even at the 25 per cemt level‘befween the two means for grain,

s X Hamar Humr
Croundnut L405%% e TU**
Sesame 211 2.88‘
Grains 150 1.09

— erved =
5 per cent = 2,23
1 - " = 501 7
G2 ¥ L = Lelly
001 " » - 14-059

Note: *** I ghly significant éeven at 0.1 per cent)
*¢ Significant at 1 per cent)
* Probably Significant (only at 5 per cent).



175

From a eareful statistical analysis of the crop sales figures at
El Obedid market, one could get the first rough hint that over time, and
at least since 1956, crop production in South-Western Kordofan has been
inoreasing anmually, and that this is due to an expansion in the cropped
area, But it should be remembered that since this analyais.is not
based on total annual orop production the validity of ‘this conclusion
would be liable to serious doubts. Therefore, to obtain an idea of
the pre-and post-deep bore state of ecrop production, sample surveys
were condueted., In iall, the surveys wepe carried out in twelve
randomly selected villages. The methods-used far conducting the
suwrveys have already been described in/ chapter one,

During the survey, attempts Were made to collect infamation about
the size of individual farms, the types and range of crops grown and
the length of fallowe Efforts were also made to callect information
that could be useful “in ascertaining the changes that have been taking
place since the/deep bore programmes begane To do this, the size of
individual fatms and the types of crops grown in areas with deep bores
are compared with those in waterless areas. Explanations are them
sought for the differemces or similarities noticed. The data yielded
by the sample swrveys were later statistically analysed to determine
what variations there are in mean field sizes and distances from deep
bores, length of fallow and distances from water, length of fallow and

water availability, and @ifferences in the pre~and post-ddep bore farm sizes.
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In an earlisr chapber, it has been hypothesized that the milti-
plication of deep bores in Sudan's Central Rainlanis would lead to an

inorease in eropped area. This increase could be achisved in either,

or both of two wayse.

The area under orop production will imorease,

first, if more pecple became cultivators, (assuming that the old

cultivators do not redusce the size of their plots), el secondly, if

the existing ocultivators increase the sgize of their\farms.

The first exercise to be carried out is«teo determine whether an

inerease in the annual cropped area has aetdally taken places This has

been done by comparing the pre-and post=deep bore programes farm size
means of the twelve sampled villages (Bee Table 25 belowe) The pre -

deep bore mean farm size is just under 6 acres while that for the post -

TARLE 20
PRE-AND POST=DNEP BGRE MEAN FARM SIZE (IN ACRES)

/. |_Pre-Deep bore | _ Post=Doep bore
1 Abu Zabad I 5.6 15.0
2, El Odaiya . L0 10.5
3. E1 Muglad II 342 746
ke Et Tibbun o he3 13.6
5+ Ghobeish ¥ 6.0 18.2
6. VWad Banda " Le7 2343
7o El Khuwei . el 27.0
8. Abu Bittikh III ko0 845
9« El Bagham . 3e1 6.8
10 Mumu - 909 1503
11« Msrbuta Iv 6e3 146
12, Iyal Bakhit . 6e1 1.7

Average I-1V 59 143

Sgurce: Field Swrvey, 1969.
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deep bore stands at just over 14 acres. This yields an overall mean
difference of abcut 8 acres. A mere inspection of Table 25 above
quickly reveals that the post - deep bore mean farm &ize is significantly
larger than the pre - deep bore mean,

Now that it has been established that the post-deep Bore farm size
is larger than the pre - deep bare farm size by as mudk( u 143 per cent,
the next thing to do is %o find out whether such a la¥ge inorsase is due
to the deep bore programmess This is dome by gwmparing the sample farm
size means in centres with deep bores with those centres without water
both before and simce the provision of \watér. The statistical technique

employed is the Analysis of Varianoes /The twelve sample villages have
been grouped into four; the basix for the growping has already been
stated in chapter one.

F = Value caloulated) = 10,06*
F = Valwe obaorveig at (1; 5 per cent = 8,85
f ~ Value (observed) ak (ii) 1 per cent =17.50

Probably significant at 5 per cent.,

Sourge: Tield Survey, 1969, Vide Table 25, Column 3,
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The total range of pre-deep bore farm size recorded in Table 25
lies between 3.2 and 14.1 acres. The standard deviation of the indivie
dually recorded acreage measured from the over-all average is J.1 acres.
Muth of this variation can be seen from a visual inspection $o be due to
over=-all differences between groups of and between villagesy The
quantification of these between groups of and withix willages differences
is shown in the anslysis of variance table aboves IFrom this table, it
is clear that the variations within the sampled-villages are greater
than those between the group villages, but that the variations are only
probably significant.

But the fhet the within village'vatriations are larger, though at
a low level of probability, thanm the variations between the group of
villages, has tgnded to negate the claim that availability of water
affects farm size, and.conmsequently, the level of orop proiwtion, This
view is further acgentuated by the result obtained from the comparisom
of the over-all‘méan with the group means. The group farm size means
are 4e8, 6.4;.5.6 and 6.2 acres £or groups ome, two, three ani four
villages respectively, while the over-all mean is 5.9 aores.

Grouwp one villages have the least means This is rather swprising,
for if availability of water were orucial to cultivation, this group's
mean farm size should have been considerably larger than those in other
villages. Two factors might have been responsible for the very small

farm sise in the pre-deep bore era, First, the small size could be
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due to the mammer in which the information about crop pralustion in the
pre-ieep bare period was obtained., Respondents were simply asked what
the gizes of their farms were in the period immediatebly preceding the
sinking of desp bores in their villages, or before migratingdnto their
present sboie from waterless centres. The lemgth of the perisd involved
is very variable within the sampled villages. It varies(from over
twenty years among villages in group two to about five years in growp
three villages; in fact, it is omnly two years in El1 Bashama, On the
other hand, respondents from groups one and. four villages = centres
that possess permanent natural sources 8fwdtar, and no water respectively -
were simply asked what their field sizes were fifteen years before. Thus,
while the farm sise means for grolps one and fouwr villages refer to
conditions fifteen years agoj thé means for groups three villages refer
to conditions just five years agoe

Secondly, since the $wo villages in group ome have permanent
natural sources of /mater, they used to be centres of heavy concentrations
of people and livestock in the dry season, Conscious of the damage
which stodk eould do to crops, potential cultivators might have been
secared away from the immediate environments of these gmmtres. There
is yet a third factor. The means for all the villages except Mumu in
Dar Humr, noted for its cattle rearing industry, is smaller than the
grouwp one mean, On the contrary, the average farm sgize for all the
Hamar villages, except Wad Banda, is larger than growp one's. For
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instance, E1 Khuwei's 141 acres is about 191 per cent larger., The
reason for this could be attributed to two factarse In the first
instance, the Hamar people have since the beginning of this century
been forced to became great cultivatorse In the second instancs,
becguse of water shortage, large acreage used to be sown to water melon,
More will be said on this later,

The pre-deep bore variations in the average farm‘size among the
sample villages having been axamined, attentien-4s now to be focused
on the post-deep bore variations in mean farm acreagess A visual
inspection of table 25 eolumn 4 shows that wide variations exist 4n
the farm size means of the groups of villages. The total range of the
post-deep bore farm acreage as~shown in the table, lies between 6.9 ani
27 acrea, The over-all average is 14.J acres with a standard deviation
of 6 acres, Like the déep bore conditions, a visual inspection of the
table reveals that muth of the wariation is due to over-all differences
between groups df/and between villages. From the accomparying Analysis
of Vardance tablse, it is obvious that variations in the mean farm size
within the sampled villages are larger than those between the growp of
villages, but by a amaller proportion than the pre-deep bare variations.
However, unlike the pre-deep bore era, the variations are not significant.
Since the expected differences in farm sizes between groups of villages

have not been fougd, should one then conclude that the expansion in orcpped
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area already noticed has not been due to the deep bore programmes? The
answer to this question will depend wpon a careful examination of the
variations within the villages in the same grouwp and the faoctors
responsible for those variations,.

Source of Variation Sum of Squares Degres, of Freedom | Variance
, Estimate
Between Growp of
Villages 259 3 8643
Within Villages 839 8 1111
F = Value (caloulated = 1429

F « Value (observed) - 5 per cent =8,85

The large variationf)in the mean farm acreage betweemn villages have
come mainly from Ahe\villages camprising group two with growp three
villages makifig-probably a minor contribution. In growp two, the mean
farm acreage Varies from just under 8 acres to 27 acres. It therefare
has not only the largest mean farm size (18.4 acres), but also the largest
staniard deviation (7 aores), see Table 28 below. Growp three villages
with the next higher standard deviation (3.6 acres) have mean farm size
ranging from 6.9 to about 15 acres, The stanmiard deviation for grows
one and four are 2,8 and 1. acres respectively. They have a smaller



182

range as well; for group one, it is from sbout 40 to about 15 acres, and

for growp four, it is from 11.7 to 146 acres only,

I
I 18.4 70
I 1042 ‘ 346
iy 13.2 , 1ok
Over-all Average 143 6e0
i v A

Squget  Field Survey, 1969.

Now, the factors(résponsible for the very wide variations in the
farm acreage hetweah growp two villages are to be identified and
explained, Of the five group two villages, two are from Dar Humr and
the otherfrom Dar Hamar, The Hamar and Humr tribes, have differemt
attitudes to cultiwation, As pointed out in chapter two and earlier om
in thdls chapter, the Hamar had been farced by ciroumstances to turn to
crop production since the end of the Mghdiya, On the contrary, the Humr
are still apathetic to cultivation, which they regard as umpleasant,
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dirty and degrading worke. It should therefore be understood why

E]l Muglad, the Humr healquarters, and one of the first villages to be
provided with deep bore (1926), has the least mean fhrm size (7.6 acres).
As against this, E]l Khuwei's mean farm size is as large as 27-atres,

The very large variations that characterise the mean fardi size of
group two villages are not found in the villages of thé three other
grouwse This is because the villages are houogonoo‘ug"itﬁ respect to
their tribal camposition, and hence in their attitudes to cultivation.
For instance, by shecer coimeidence, the three grow three villages -

El Bashama, Abu Bittikh end Mum = are Hwir villages, By similar
cofineidence, group one villages - Abt Zabad, and El Odaiys - and also
grow four villages « Marbuta and Iyal Bakhit - are Hamar, Fram the
fore=going discussions, it is pertinent that farm size cannot be explained
off in terms of water availability only, Attitudes to oultivation among
the people really plays-e significant role.

A close examination of the physical enviromment of the Hamar and
Humr territories\ (¥lready discussed in details in chapter two) will help
to further<pub this question of attitude to cultivation into its proper
perspective. The southern part of South~Western Kordofan, in which
Dar Humr 12 located, has a higher and more reliable rainfall than the
northern, where Dar Hamar is located. “For example, rainfall varies
from about 200mm to 450mm, and from about 400mm to over 700mm in Dar
Hamar and Dar Humr respectively. Dar Humr also has a longer web season
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duration than Dar Hamare The wet season dwation is fowr and three
mummmb«mmmm." It is however, the
north, with less and mors changy rainfall, anl shorter rainy season
that bus a more intensive agricultural use of the lanls Thls I8 due
in part to the faot that the inprease in the amount and r@3idbility of
rainfall frem narth to south is acoompanded by incresaids yleld per acres
In response to this situation, the amount of cultivatod land per family
tenis to deorease from north to southe

No differemce has been observed to axist between cultivatiory in
groups one and four villagese This is rather strange; for it is botween
these two growps of villages that the influsnce of water on crep
production should be most appaverts To account for this apparemt absence
of difference, reference is madé to two factorss First, the multiplication
of water points has seryed to bring materless areas nearer to water,
Secondly, the governmefit'hes not limited its water suppliss activities
to well sknking dni hafir exoavation onlye ‘here none of these cources
of water swplies is possible, the government, through the looal
authorities,. arrances for swply of water by lomry tankers. For example,
the Hamer Bural Council has thwree lorry tankers which supply water at
two and a half pigstres (£5 04025) per A=gallon tin to waterless areas
such as Iyal Bakhit, Marbuta is supplied by commercial tankers at 4
plastres (28 0,04) per 4egallon tine There is yet another factor  the

15, El Tom, MeAs, 1966, Qpg Oifs, pe 68
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heavy concentrations of people and stoek in the few water centres,
campels a heavy and campeting demand for land in the immediate environs
of the wells by cultivators and pastoralists. %Fhis, in addition to
risks of damage to crops (already mentioned), have served to discourage
cultivation near the water centres,

In adiition to the variations already observed 4n the farm sises
of cultivators of villages forming a group or the different groups, there
are also large differences in the farm sizes<efoultivators within each
village (See Table 29 below). Such large-'within village' differences,
unlike the 'between village' variations which have been explained in
terms of water availability and attitude to cultivation, are due largely
to the types of motive which are‘present for farming. In South-Western
Kordofan, cultivation by mdst people is primarily for subsistence; and
therefore farm sizes which are determined mainly by family sizes are
small, There are, howsver, a few people, particularly the non-~native
merchants whose(primary motiwe for farming is commercial, Such
cultivators make use of paid labour in farming and in consequence, they
have unustglly larger farms than the subsistent farmerse

Another postulate that has been put forward is that the provision
of water supplies would enable the popul:tion to be exposed in a
greater manner to a monetary economy. This, it is expected, would be
made manifest in any or combination of three wayse These are increased

export crop production, increased awareness on the part of the inhabitants
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of the economic bemefit fram gum tapping, and increased livestock and
milk salese Only export crop production will be considered in this
chap ter livestock and milk sales having been considered in the last
chapter and gum tapping reserved for the next chapter,

Increased contaet with the outside world would remﬂgg 4n high
propensity to consume and increase in the level of wintsh To meet this
inereased demand for wants, the level of income musi tise, And in a
purely agrarian community, the rise in level of\incame could be achieved
only through increased orop production, pfeferably export orop production,

There are two ways by which an inongase in export crop produstion
can be aseertained, First, by showing'that there is an ocourrence of an
increase in the volume of production, the volume of production being
determined by the amount of\produce saless The other way is to show
that the post-deep barg aereage of non=-grain orcps, other than water
melon, is mich larger“than the pre-deep hores, Dearth of dependable data
has preculded tife,effective use of the first method. However, it has been
shown sarlier-on in this chapter that since 1956 the volume of groundmut
and sesams offered for sale anmamally has been showing an wpward trend,
and thab-this has been aseribed to an expansion in cropped area. Similarly,
it is to be demonstrated that the postedeep bore mean farm acreage sown
to cash crops in each village is substantially larger than that of the pree

deep bare,
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From Table 30 below, it is clear that the acreage devoted to cash
erop cultivation has been inoreasing since the deep bore programes began,
The over-all pre-deep bore cash orcp acreage is 1.1. This ig Just under
19 per cent of the total oropped areas In the post deep bore. era, this
acreage has risen %o 6,8 or 48 per cent of the total a"q;pvda.raa. This
represents an inorease of 536 per cent over the pré=degp bore period.

There are, however, wide gaps between village Eroup and within
village group variations in the proportionsiof total cropped area given
to growing eash orops in the two periodss, In the pre-deep bore period,
these proportions vary from 27 and 25 per cent (groups four and one
respectively) o 14 and 13 per gent (groups two and three) respectively.
In the postedeep bore era, tlie peroentages stand at 55 and 48 (growps
one and four respectively), and at 53 and only 28 respectively for groups
two and three,

When these propertions are considered groupwise, the postedeep bare
trend is similay $6 the pre-deep bore's. In both periods, groups one and
four villapes fave larger mean cash crop acreage than groups two and three.
Yet, group, four villages are still without water. Should it then be
concludéd that the deep bare programmes have not served to expose the
human population %o increased monetary economic activities?

The answer to this question can come to light after a careful
consideration and comparison of cash crop farm size between the Hamar
and Humr villages. 4n inspection of Table 30 reveals that variations in






120

proportions of cropped area given to growing cash crops in the sampled
villages are more pronounced between the Hamar and Humr villages. <he
pre-deep bore over=all mean is 19 per cent, All the Hamar villages
exoept El Khuwei have larger proportions than the over-all(mean. On
the other hand, all the Humr centres except Abu Bittikh, Wave smaller
propertions, In the postedeep bore era, the overwall-mban is 49 per cemt.
As in the pre-deep bor: era, allﬂanarvillasel‘wt;_a‘pt El Olaiya and
E]l Khuwei and all the Humr centres, have larger and smaller proportions
respectively of total oropped area devoi®d\Bo growing cash eropse

Two peints of interest should be noted, First, during both periods,
groups two and three villages - .tl;b.\,&bep bore centres - have smaller
proportions of total cropped/@rea sown to cash crops than groups one and
four, And areally the Hamar villages, absence or presence of water not
withstanding, have laxger cash crop acreage than the over-all mean; the
only exceptioms are 51/ 0Odaiya and Wad Banda (pre-deep bore)s On the
contary, all #e’Himr villages except Mum (pre-deep bare only), have
smaller cash f:vop acreagee

Two“explanations could be offersd for this unexpected phenomenons
That group four villages have larger proportions of their fields devoted
to growing cash crop has been due mainly to the fact that the two
villages in this group have been accidentally drawn from 'traditionally’

agricultural areas, Secondly, the inhabitants of waterless villages
a

mhryrp-rtd’ﬂu:rﬁelmtoushcropsmmmobtaintho

K
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money needed to pay for the water which is brought to them by lorry
tankers.

Grouwps one and three villages are drawn from tribally &md ocoupa=
tionally homogensous territories, Only group two villages/are drawn
fram heterogenecus cultmral areas where there are vgry wide variations
in the proportion of oropped area given to cash «grop$: These vary from
61 per cent (Ghubeish) to 40 per cemt (El Muglad). Areally, larger
variations also exist between growp fowr,willages. The acreage varies
from about 44 (Wad Banda) to 3(E1 Muglad)s

Ancther way of locking at thig“'question of exposure to monetary
economy, is to examine carefully the percemtage inorease in cash crop
acreage since the beginning of ‘the deep bore programmes. Group two have
the largest percentageimean increase (989). This is followed 4in that
order by groups ong (493) three (300) and four (271)e E1 Muglad and
Abu Bi:stikh, tyo\Mifir and deep bore villages, have the largest, and
smallest pereentage increase of 1400 and 125 respectively. Group three
villages have not only the least cash crop acreage, they also have the
least\proportions anl the least percentage increase. This is because
they have not had enough time to take full advantage of opportunities
offered by the availability of water. For example, the water yard at
E]l Baghama was just two years old at the time of the field survey, and
the first batoh of cultivators had just moved in, Therefare, the large

inorease in the acreage devoted to cash crop production in group two
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villages can be asoribed, at least, in part, to the deep bore programmes,

Through distance, water exercises control over cultivation in several
ways. This ocontrol is reflected in the manner in which £atm size, length
of contimuous cultivation and fallow period vary with-digtance fram
settled villages, and hence from water points, sinte-most of the permanently
settled villages are water centres.

As pointed out in chapter one, farmerstin'setiled villages have to
travel to their fields every morning and“back again every evening.
According to Jefferson, this practice leads to a shortening of the working
days as farmers ocannot live in teémpeofary camps in cultivation area.16 To
minimise the distance to be travelled, and thus the loss in werking hours,
there has grown the tendéncy on the part of cultivators to site their
orop fields as near d8\possible to their settlements, Jefferson's elaim
has been supported-by the findings of the F.A.0. experts who executed the
Water and lapd Use Survey Project in Kerdofan Province, The experts had
observed thaf virtually all the cultivated land in Kordofan Province is

situatsd within 3 Jm. of fixed 'in&S”'n These are, however, not fixed

villages with permanent sources of water,
To test the validity of these olaims in South-Western Kordofan, two
operations have been performed, First, the frequency distribution of

R e

16. chf-rnm, :.H.xo’ 1956. w..pp. 140 « 1,
17. P‘A.o.’ R“’ 1967' mp. 85.
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orgp fields within specific distances of the twelve sampled villages

has been determined, The frequency distribution of fields is shown

in Table 31 belowe

Villages 0 = 3.0m | 3e1 = 540 km, 5¢1 = 8.0km
Abu Zabad 20 8 2
El Cdaiya 19 11 -
I luglad 13 10 7
El Tubbun 16 " 2
Ghubeish 21 7 2
Wad Banda 20 1
E1 Khuwei 16 7 7
Abu Bittikh 23 -
Ll Baghama 18 12 -
Muma 25 4 1
Marbuta 30 - -
Iyal Bakhit 29 1 -

Total 250 87 22

Sourges Field Swwey, 1969.
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An examination of this table reveals that 70 per cent of the respondents
had their fields located within 3 lm distance of fixed settlements, while
24 per cent had their fields between 3.1 and 5.0 and 8,0 lm.

However, these proportions are not uniform in all the yillages.
For example, while all but one of the fields in growp folir,yillages were
located within the FeA.O0. experts' observed 3 km limit{ only 60 per cent
of the fields of groups one and two villages were sitiated within this
distance, and 30 and 10 per cent of the fields were found between 3.1
and 5.0 Jm and between 5.1 and 8.0 km respegtively. For grouwp three
villages, the corresponding percentages were 73, 26 andl {1 respectively.

Also from the table, it appears as if the land within 3 km of a
waterless villages is more inténsively cultivated than land within the
same limit of settlements with water. But the result cbtained when the
mean length of contimuous enltivation and fallow period for each of the
twelve sampled villages, are correlated, has disproved this apparent trend,
The correlation Gowel'ficient value of =0.59 indicates that the two sets
of data are provably’® inversely correlated. Thus, the fields which
suffer fram ‘the longest period of continmuous cultivation enjoy the
shortest)fallow period.

The two waterless vilages have the longest fallow periocd, and they
are among the four villages which suffer least from continmuous cultivation
(see Table 32, columns two and three), However, an abnormel situation

18. The correlation co-efficient value of =0.59 is significant at 5 per
cent onlye
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1 2 3 L 5 6
1. Abu Zabad 3406 150 | 0.04 | Lok 3e3
2, El Odaiya 2,89 9.9 | =0.05 5e9 3.8
3¢« E1 Muglad 3481 7e6 | =01k 845 1.7
4e Et Tibbun 3e31 13,6 | 020" | 5.5 2.5
5. Ghubeish 2,67 1842 Ooli6 3e7 2.8
6e Vad Banda 2,57 23,3] 0.30 | 5.8 2.7
7+ El Khuwed 407 | ,27.0 0413 Le0 3ok
8. Abu Bittikh 2,07 8.5 0,08 6e3 149
9o El Bashama 2396 69 | =0.31 Le8 0e9
10, Mumm 2,2 | 15.3 | =0.20 | 5.9 3.0
11 Marbuta Te2h | 146 0:38 | L5 5¢7
12, Iyal Bakhit 1496 1.7 | 0419 340 8.0

1 Name of village,

2, Mean Farm Distance (in km) from settlement.

3« Mean farm sisze (in acres).

ke Correlation sowefficient values (obtained from the
correlation of individual farm mizes with distances
of farm from settlement),

5. Length (in years) of continuous cultivation.

gs Length (in years) of fallow.

Souroe:

Field Survey, 1969.
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exists in respect of Kl Baghama and Abu Bittikh which are among the
three settlements with the least fallow periode This abnormality is,
no doubt, due to the fact that these villages are relatively newly
gettled villages, and most of the cultivatrs are new come®s who have
scarcely fslt the nsed for fallowing their fields,

From the faregoing discussion, it can be inférred that the trend
of frequency distribution of fields within speégifically stated distances
has revealsd that the proportion of "usable” land being put to orop
production is greater around settleménts ‘with water than around
waterless ones. Another inference ¥hat can be drawn from Table 31
is in respect of population gizé\and dynamism, Thus, the pattern of
the frequency of ocowrente of orop fields within given distances
could be said to indicate that centres with water have larger and
more rapidly growing population than those without water,

Implicit 4n Jefferson's assertion is the postulate that farmm
siges varydnversely with increasing distance from fixed villages.

To prove this hypothesis, farm sizes of all the respondents in each
of the twelve villages have been correlated with distance of farms
from their settlements. The correlation co-efficient values are
shown in Table 32, column 4e

The r - values show that complex relationships exist between
farm sizes and distance from settlements. *he r - values for Ghubeish
(0s46), Marbuta (0.38), and ¥ad Banda (0.30) show a medium degree of
positive correlation - suggesting the occurremce of larger farms away
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from fixed settlements, In contrast, r - values of =0.31 for

El Bashama and =0,20 for each of Mumu and Et Tibbun, iniicate fairly
low to medium degree of inverse oorrelation, For others, only very
small correlations exist. Thus except for £l Bashama, Et(Tibbun and
Mumu, and only probaly too, Jefferson's claim that €arm’ sizes degrease
with distance away from fixed settlements, has noutiversal validity
for South-Western Kordofan.

It is necessary, however, to make ohe.interesting cbservation.
Farm siges in all the Hamar villages excépt El Odaiya tend to vary
positively, however small, with distance from settlements with
permanent water-base., On the contrary, ferm sizes in all the Humr
villages vary inversely, if only in a small manner, with inoreasing
distance from water peints. On this account, Jefferson's claim might
be said to hold no validity for villages whose inhabitants are by
"tradition" cultivstors, particularly in those centres with long
history of weter availability behind them.

s.gférpf reasons can be offered for this tendency for farm siszes
to bé\larger away from water points. First, this tendency might be
motivated by the desire by owmers of large farms to avoid vying far
the heavily and competively sought - after land near water points.
Secondly, the tendency might be the result of the desire to avoid
risk of damage to crops by livestock. There is always a heavy

concentration of animals at water centres in the dry season.
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Thirdly, virtually all the large farm owners are non-native merchants
mostly from Northern Sudan, They had arrived in their respective
villages, perhapa after the land in the immediate environs eof water
points had been taken ups Fourthly, being merchants, they(emplay
paid labour on their farmse They can therefare affo!itolmha farm
labourers live in temporary camps in their farms gnd have water
brought to them by lorry tankers or camels during/the cultivation
seasons In Mumu, three of the merchant - farmer respondents, Mohamad
Adam, Abdullahi Ahmad and Ahmad Murtalla adopted this practice. The
farm size of each of the first two stood at over 50 acres while that
of the third was about 40 acres. '!ﬁo'so farms were between 2,5 and

L km awey from Mumm. Through \this practice much of the loss 4n
working hours through dafly journeys to and from farms, is eliminated.
In consequence, the daily output per farm - worker has gone upe

SUMMAR Y

In tlids chapter, it has been shown that a number of changes have
taken place in South~-Western Kordofan agriculture since the Sudan
Govermmént embarked upon its rural water supplies programmes. One of
such changes relates to cropped area which has expanded considerably,
This expansion has resulted from two factors operating singly or jointly.
First, farmers now tend to have larger farms than they had in the pre-deep
bore era, Secondly, crop production has gained a large mmber of new
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adherents ( a fuller account of how this has happened has been given in the
dast chapter), Another change that has occurred is concerned with the
pattern of crop productions The pre-deep bore farmer was almost wholly
a food erop farmer, Today, be is as much a commercial croy producer as
he is a food crop producer, For example, in the pro-q,ag;}t’liére era, only
19 per cent of the total mppedareamsomtou_pq‘.tcrop, but in
the pest=-deep bore era, the proportion of the crepped area sown to
export crop has gone up by more than two = and = a half times., As a
result of these changes, South~Western Eoidofan, once a grain - deficit
region, has became a large commercial pa‘d.ucer of grains, groundnut and
sesame,

There is, however, no cemelusive evidence about the relative
contribution of the availability of water to the changes noted aboves
This is because both the\absolute eropped area and the proportion sown
to export erop haye ‘Ghown upward trends both in villages with and in
those without permanent water-base.s In fact, in the post~deep bore
era, total gropped area and the percentage of it devoted to export
crop production in each of the two waterless Hamar villages of Marbuta
and Iyal Bakhit are larger than those of most of the villages which
have permanent sources of water suppliese This clearly points to the
fact that reference to water availability alone would not give complete
explanation for the present trend and pattern of agriculture in

South-Western Kordofan., Equally important in this explanation are the
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people’s attitudes to oultivation, their daily felt needs, and their
economic and socoial aspirations.

No significant changes have, however, been cbserved to&a taken
place in the structure and methods of cultivation in BmQWstem
Kordofan, Cultivation is still peasant = dominated ng largely
on family labour and on traditional implements of\%huﬂ -~ hoe and
the matchet under a system of rotational owe The use of
machinery and fertilisers is still Thds situation
is likely to persist far a very long ti@o come, Under this
situation, any future progress in Western Kordofan agriculture
in terms of larger cropped increased erop production would
dcpendla.reelyoninormed@xtdhbmr. This in turn would depend
on adequate, cheap and available sources of rural water supplies,
the fetching of lhi%\o\ﬂ.d absorb very little of the cultivator's time.

Q.
\go
S
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In Central Sudan, a significant propartion of the income of the
people is derived from the exploitation of foresiry resourses. These
resources are exploited in several forms among which-are the cutting
of wooden poles and grasses for building purposes; thé ocutting of wood
for making charcoal (for which there is a rapidly growing market in
the urban eentres), saddles and bowls; the %tsaring of the tree-barks
for making ropes; and the tapping and vollécting of gumes By far the
most important of these, both in terms of the number of pegple it
engages and in terms of the econtribution it makes to the local and
national economy, is the tapping and collecting of gum. It is also
in respect of the gum industry alone that we have a tolerably adequate
and reliable statisties, without which any analysis is impossible., The
others are difffoult to quantifyy, and the absence of any statistics
relating to production, revenues, and the number of people engaged conceals
their impértance in the economy, Consequently, only the gum industry will
be examineéd in this chapter.

Although gum has lost its prime of place in the export economy
of the Sulan, it is still one of the leading foreign exchange earners
for the country. Until the 1920s, gum was Sudan's principal export,
accounting for between 30 and 4O per cent of the total value of exports.
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By about 1925, gum was replaced by cotton as the leading currency
earner, and since the early 1960s, gum has been further displaced by
groundmuts. Gum has, however, in most years remained as the third
most valuable export with a value at present of almost £5.5 million
per emnm:.1 In South-Western Kordofan, gum is of far greater
importance to the local than to the national econouys- Records of erop
sales in Dar Hamer orop markets only between the 1963/6k and 1967/68
orogp seasons have shown gum which, on the average, accounted far over
2 per ecent of the total value of all orop sales to be the second most
valuable export crop in Dar - (sesTable 34), Referemce to records
of erop sales at El Obeid Crop Mariet on behalf of Dar Hamar and Dar
Humr between the 1956/57 and 1966/67 crop years has brought out more
clearly the importance of' gum in the local econamy of South-Western
Kordofan (see Table (35)e These records show that gum, acoounting on
the average for about)6l per cent of the total value of all orop sales,

is easily the most important export erop of the study reg!.on.,

2, (1) Hamar Rural Council, En Nahud, Annugl Reports on Crop Markets
dn Dar Hamer, 1963/6k = 1968/691

(44) En Nahud Urban Council, En Nahud, Recaords of Crop Sales at Zn
HNahud Mapiet, 1963/6L = 1968/69,

3. M.

D L3

El Obedd Crop

AT

Market, E1




203

There have been several works and comments on the gum industry in the
Sudan, Most of these works have discussed the distribution of hashab

(Agacia genegal or gum arabic trees) and their exploitation, while & few
have examined the place of gum in Sudan's economy. In 1881; Je. Petherickk'
commented on the dominant positicn of gum in the economy of Kordofan
Provinoss In 1918, WelGs Bood,> anl later n 419504 Foks Jackson and
MK, 8ha.wld.6 described the working of the gum - cultivation cycle for

7nd.ea.gmra1

different regions of the Sudan. In 1926, H, Blunt
but comprehensive study of gum, its histery, silvicultwre, tapping,
colleoting and marketings A year latern, Shaua produced the first
distribution and density map of Aggeia genecal in Kordofan Province.

In 1949, Je Bnitb9 not only comménted oritically on Shaw's map, but
reported nn the Kordofan gim industry. The Soil Conservation Committee's

1
chortcrrw&oroeomﬂedaphnnedmmmtforgmandm.kﬁ.

b'. PCMOk. :” 1“1. 0

5« Bond, w.n.s., 1918, Rotation of Crops in Gu-aanisnn of the White Nile,
Vol. 1’ PDe 80 - 870

6e Jackson, J.K. and Shawki, M., 1950, Shifting Cultivation in the Sudan,
Sudan Notes and Records, Vole 31, ppe 210 - 222,

7o Blunt, H., 1926, Gu
4n _the Sudan.

8. Shaw, W,B.K., 1927 Distribution and Density Map of Acacia senegal in
Kardofan Province, Vide Booth, G.A., 1966, gpe cifiss Pe 35

% lai@s, J., 1915 tie Keclotun Gum Inluatcy, Torosts Depariment,

10, Sudan Gour.mut, 1944, gps cite, ppe 78 = 90,
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Moir's study of 1955“ subscribed to this recomendation, In 1958,
MJN, Harrison and J.Ke J’a.ohan“inaﬁditimtouﬂnsamp showing

the northern limit of Aggels genegal, commented extensively on(the

matwe of ccourremce of its species. Two years later, J.Hy Blliot "

made an estimate of the land under gum in Bastern Kordofan, and pointed

out the existence of a clash between agriculture and gum in Dar Hamar

anl Dar Bederiya. In 1961, Vidal Ha.ll"" stressed the adverse effects

of deep bores on gum, pointing out that the concentration of human

population at water points has led to desertion of the remoter gum

areas for over-cultivation round deep bores, leading in both instances

to loss of gum, In their studies, K.,M, Bard 5 and JHebe Lebon“

devote amall space to general -comments on the distribution of hashab,

the system of ownership and exploitation of gume~gardens, and the

relationship between gum=tapping and other agricultural activities,

Finally, the most detailed survey of the gum industry was that undertaken

by Hunting Techalcal Service Ltd. 4n 1963 in a very small but typical

gm area in-Kordofan Province, The report of this which was compiled

11e Moiry T ReGe, 1955, Some Aspecis of Agricultural Development in the
Sulan, in Food and Scsioty in the Suian, Proceedings of the 1953 Anmal
Conference of the Philosophical Scciety of the Sudan,

12, Harrison, M,N, anl Jackson, J.K., 1958, Ecological Classification

of the Vegetation of the Sulan, Foregtg Bulletin, Noe 2, New Series,
ppe 13=il4, Forests D‘par‘hnont, EKhartoume

13. m“t' Joa.’ 19“, .'-' =L

14, Vidal Hall, 1961, Re 8 Forests
Department, Khartoum,

15. Barbour, K.l., 1961, m». 160 - 163

16. Lebon, J.H,Ge, 1965' s Sitias PDe 8, - 85,
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by GeAs Booth and published in 1966 discusses the physical and cultural
elements in the aniﬂuatry.” None of these works has, however,
attempted a camparative and detailed examimation of the gum industry
and of its contribution relative to other export erops over #ime to the
local economy visessvis the rural water swplies programmes of the
government of the Swudan., This is exactly what this(chspter is out %o
achieve,

The gum industry is of significant importance in the economy of
Central Sudan, This importance stems firom poveral factorse AL one time
gum provided the Sudan government its greatest source of revemue, Writing
in 1881, Petherick recorded that "zum was the greatest souwrce of wealth
ever opened wp to the entire population d‘Kardm'.“ What is
strikingly imporsant abcut gum is that it is a peasant industry. The
reverme from it is thus widely distributed among the population. lasghah
occurs in two states, it grows wild and in theary, right of tapping is
comunal; secorily, there exists gensina (gum=garden), that is, trees
growing in fallow land, 'Mnhmrshipcfm&&umo@dsd
in the sense that once a man has cleared and cultivated land, any gum
troes on 4t are his to tape'® - Contiming his writing, Petheriok had

remariced that "large amount of ready cash brought into the country for

17« Booth, G.A. 1966, gpe cit.

18, Potheriek, J., 1884, gp, cite, p. 201,
19' W’ u.. 1961’ m p. 1“.
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the purchase of gum and finding its way into the gum collectors and
carriers, had enabled the emtire agricultwral population to pay their
taxes in hard auh."zo

Interest in the gum industry has ar.!.un fran the following sitwmtions,
The agricultursl and pastoral pepulations of Cemtral Swian'd@b not earn
enough money from their activitdes to pay for their ‘everyday needs, The
average anmnual income per household in Kordofan Province has been
estimated at about £ 66, = This has been found to be inadequate for
the needs of all the members of the household, Revenue fram gum tapping
and collecting is therefore very important in the budget of the majority
of the farmers and pastoralists of Céntral Sudan, In fact, the need for
the reverue from gum is suwh that ‘there is a minimum level of production
which 15 always independent of price.zz And quite out of tune with
the primeiples of production economics, a low price level for gum may
generate greater interest in the gum industry. For example, if in a
certain year, the price of gum falls below that of the preceding year
with the leyel of needs and the level of agricultwral and pastoral
productions and their prices remaining unchanged, more gum would have to
be preduced in order $o prevent a fall in the already attained level of
congsumption. In this hypothetical case, a fall in the price of gum may

serve to raise production level, all things remaining the sams,

20. P‘Mk. JQ. 1“‘, m P. &.

2. l‘c-‘::ta.ihd informtion on this, See: Booth, GeA., 1966, ops cit,,
Pe

22, Ibide, peldie



207

Hggheb has a large concentration in Cemtral Kordofan. As already
pointed out earlier on in this chapter, hashab speciss cocurs in two
states = natural on uninhabited land, and induced, the result of the
gaeoultivation cycle, in which the hashab fallow is referred to as
Zeneina (gumegarden), The domirial aystem encourages e pertisipation
of all willing peasants in the gm industry, In théory, all land 15 owred
by the govermment, but only in trust for the pecples Right of land
omership is exereised on behalf of govermment by the Shallh of the village,
or the Opla, or the Nesir, In practice, however, every inhabitant has
preseriptive right to cultivetion ani pim collectionss In the course
of #ime, individuals have acquired propristory rights over the land
alloted to them by any of the Sovermment lami agents, and they are
considered to be owners of such land anl are entitled to the imcome from
it frvespective of vhethér they worlk it themselves or hire it out, If
howevey, they are epay from the village contimuoualy for a periol of mere
than two yearsy their rights to the omership of land lspses Jven a new
comer $o0 £ ¥illage, after satisfactorily MA1flling a probationary peried
of two years' stay, is entitled to as much ocultiwated land and as much
‘mmegardon' as he and his fmily can work theamselves. Meanwhile, during
his two years® probation, he can hire land for cultivation, and tap in a
'Mon'mﬁnhalﬁ-uhmm.”

éﬁw Wn azpa%m ¢.n.$ah ‘F"’

PPe & 2‘&. J.E.ﬂn.
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Culturally, the gum industry is compatible with the farming activities
of the inhabitants of Cemtral Sudan, In fact, the gum culture fits
admirably well into their agricultural practices. The gum tapping and
collecting season begins in October during the harvesting of the grain
orops, and ends in May/June shortly befare the arrival of the first
showers of rain which marks the beginning of a new culiiwation season.
Gum collecting does not, however, reach its peak umtil November/December
after the harvesting of the bulk of the grain erops has been completed,
Gum tapping and collecting thus corresponds with the dry season which
is a perial of agricultural inactivity, \The gum industry therefore
provides the agricultural population'with employment at a time when they
would have been idle, when other forms of employment are hard to secure
and when a supplementary source of income is mostly needed.

The gum tapping and eollecting season also coincides with the period
of ccute shortage of water when the need for extra ready cash to pay for
domestic water 18 greatest. Dwring this period, water costs from two to
ten piastres (£S5 0,02 = £3 0,10) per 4 - gallon tin in settlements without
permanent. wgter-base (depending on the distance over which the water is
transported) as against two milliems (£ 0,002) at settlements with deep
bores, As already pointed out, the majority of the people who have to
pay high prices for water have virtually no sources of income, they
therefore find collecting of gum a highly desirable help.

The fact that gum tapping takes place in the dry season has
introduced a new element into the gum industry, During this time, villages
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without permanent water-base are deserted because of difficulty amd
expense of obtaining water; consequently, their gum resources are
underwexploited. At the same time, however, there is a heavy
concentration of population at centres with permanent sources-of water
swplies, Since orop production by most of the peasant eultivators is
for subsistence only, supplementary incame is needed %o pay for water and
other essential needs, And since gum tapping and eollecting is the most
important, the most reliable and the easiest means to earn extra cash,
inhabitants of waterless settlements have to remain there and have

water brought to them at great expense, to/tap their 'gum-gardens';
otherwise, they have to go to cenires with permanent water-base to tap
and collect gum for wage or ondalf-share basis or both for wage and on
halfe-ghare basis, Usually, they prefer share cropping to tapping for
wagee This results in Heavy demand for the guw-gardens which are close
to wmter points, and 18ads to an increase in the intensity of gum-tapping
in those areas.

Discussion 4n the remaining part of this chapter is devoted to the
consideration of the effects of deep bores on the gum industry, with
partiéular reference to the nature and pattern of ownersiip, the systems
and intensity of tapping gumegardens, and the place of gum in the local
economy before and since the deep bore drilling programmes began,
Examination of the industry has been attempted within the framework

of the postulates stated below,
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The first of these postulates states that interest in and intensity
of pm tapping and colleoting are fimotions of the availability and price
of mter, Interest and intensity could be measwed either by the mmber
wmm.tm-pnuworﬂamoctmug,chj‘\hwlu
of g profuction, Although recards of gum sales for SewtheTestern
mmuzmmmmmhn'nﬁauw.
there 13 no break dom of these recards for imlividual villages,
Camparison based on voluse of gum productidivbotween pottlements with
and those without pormanent water-base hag therefare boen rendered
impossidle, Ancther information tMat pould have been of much help as a
basds for camparigson is that peiaining to the mubor of gumetappers)
inevitably, no records of thége existe The author has #herefore relied
on quantitative infomgtion cbtained fram his field swyeys A section
of the questionnaire which he aiministered on the inhabitants has been
designed %o seck infarmation about the mmber of guseguvien omers and
tappers, the tapping systems and the quentity of gum prodused anmmlly
before and pince the beginning of the deep bare drilling programmese The
data obtained through this soction of the questiommaire are set out in
Table 33 'belows

A careful examination of the table reveals that there were more
gun-garden omers than tappors in the pre-deep bore era, Before the
well sinicing programmes began, only 5. of the 95 responients who reported
they had gumegardens had them worked, This situstion contrasts very
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sharply with the period since the deep bare programmes began when gum=
tappers (198) outnumbered gum-garden owners (189). It is appropriate,
however, to point out the influence of the time factar on the wide
disparity between the pre-and post-deep bore era 'gumegarden'-owmers and
tappers. It should be noted that many of the respondents m too young
to possess "gum~gardens' in the pre~deep bore era of the villages with
a fairly long history of deep bores behind them.

Implicit in the situation desoribed above 1s the belief that gume
gardens near to settlemcnts with permanent nk!bbau would experience
greater intensity of tapping than those '1n regions without perennial
sources of water swplies., This is betcause water is much easier and
cheaper to obtain, and this tends %o attract a large population who are
not only potential gum-tappers but also potential cultivatorse The
concentration of cultivators at settlements with permanent water-base has
led to a depletion of the'area of "exploitable” 'gumegardens'. This is
due to the felling of young gum trees for cultivation - a consequence of
population pressuré on 'usable' land - in preference to uak:lng farms
in areas of-mature or very old gum trees but which are situated far away
from sources of water supplies. In addition, regeneration of Agacia senegal
is delayed as there is an enforced lengthening of the period of contimuous
cultivation in response to the pressure of population on ‘cultivable' 1and .2

2, For further details on the impact of population concentration at centres
with permanent water-base, Seet Booth, GeAs, 1961, gpg Cits, ppe 48=50.
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Thus, since the demand for "exploitable™ 'gumegardens®is larger than
their supply, intemsity of tapping is expected to increase,

On situations in the pericd before the well sinking programmes began,
Table 33 ias not very instructive, for no distinct pattern iz @fscernible
either in the owmership or in the system of tapping haghabs In the post-
deep bore era, however, two fairly distinot patternsd ~ons each in respect
of the mumber of people possessing and the mumber . of people tapping gume
gardens - have emerged. In absolute terms, the two settlements without
permanent water-base (Marbuta and Iyal Bekhit) had the highest muber of
tappers (twenty-five and twenty-four respéctively), as well as the highest
and third highest per capita anmial gim production (20 and 16 kantars
respectively). The reason for-this situation could be attributed to a
large part; to the high prices which the inhabitants of these settleoments
pay for drinking water and which force almost every body to tap gm. On
the other hand, all the settlements with permanent water-base except three
- Abu Zabad, EY Muglad and Abu Bittikh - reported more gum tappers than
! sum-garden owners., The faoct that the mumber of gum tappers was larger
than that of "gum-garden' owners is an indication that 'gumegardens' in
centres with permanent and adequate sources of water swpplies experience
greater intensity of exploitation.

As already pointed out, 'gum~gardens'! in regions without adequate
perennial sources of water supplies are accessible for tapping only to

those who can afford to take water on camel-back and remin there for as
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long as the water lasts. Altermatively, water could be purchased from
lorry tankers, as is now the practice in Marbuta and Iyal Bakhit at
prices varying from 5 piastres (£8 0,05) to 10 plastres (£S 0.10) per

L = gallon tin, but this would reduce the tappers' profit mirgin.

Because of the difficulty and high cost of obtaining mgr’git might be
assumed that 'gum-gardens' in centres without permanént water-base would
be tapped by their owners, There is, however, nothing in Table 33, other
than the fact that in the post-deep bore era thére were fewer tappers than
owners, to suggest that this assumption is valid,

It has also been postulated that interest in and intensity of gum
tapping would vary with the price of water. The argument for this
postulate is that making water-available to the inhabitants of a water
deficient settlement at a very high price would serve to activate their
desire for gum tapping, if only to get money to pay for water particularly
when other cpportunities for eaming cash are lacking. This would only
happen if the pégple were averse to the idea of migrating seasonally
to centres with permanent water base, If sufficient supplies of cheap
water wera, however, provided for the same peocple at a later date, their
need for-the supplementary income from gum would be reduced and this
might affect adversely the volume of gum proiuction unless there was a
rise in the level, range and prises of their wants without a corresponding
rise in the volume and/ar price-Revel of their agricultural and pastoral
produce, Thus, we are saying in effect, that new avenues for absorbing
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the 'swrplus' revenue from gum should be created if the gum industry
is not to decline,

It has been shown already that the sinking of deep bores hay led to
an expansion in the area under cultivation in South-Western K&'dofan.zs
This implies an inevitable depletion in the gum~bearing areas, This has
been found to affect adversely the level of gum prodwttion, at least in
the short rune In the long runm, this trend may, hovever, be beneficial
to the gum industry. For one thing, a larger<demsity of gum trees has been
noticed in the inhabited areas than in the-uminhabited oness This treml has
been clearly brought out in the report of-the United Nations Special
Investigation into Forestry in Kordofan Province when it states, "it is in
the inhsbited areas that the best Agacia senegal is found, in the *gum=
gaxdens' vhich result from ghifting oulﬁ.utim.'“ This is due to the
facts that efforts are row being made to rehabilitate gum-gardens, The urge
to rehabilitate gumegardens has resulted directly from the pecple's inoreasing
awareness of the edonomic benefits derivable from the gum industry. For
enother thing, the people have shown more interest in gum tapping and this
has resilted dn greater intemsity of tapping. In the end, the loss of
gum-beardng land to cultdvation instead of leading to a fall in, is
actually resulting in inorease in the anmual volume of gum production.

The expansion of the area under cultivation has a farwregching
dmplication for the relative contribution of gum to the economy. Growth

D« Ibids, pre 28 - 29,
26. Ibid,, ppe 28 - 29,
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in crop production means a rise in the contribution of agricultwe to the
sconomy, To maingain the relative position of gum in the economy, there
has to be a corresponding growth in gum production, The need to achieve
a higher level in gum production would contime to be desirable for as
long as return on investment of effort or capital in the gum industry
is equal to or larger than retuwrn on investment of gimilar effort ar
capital in otler economic ventures,s This is because gum tapping and
collecting is not only hasardous, but also time consuming, Therefare,
the eagermess of the inhabitants of South-Western Kordofan %o invest
effort in gum tapping and collecting-is(due mainly to the virtual
unemployment of the dry seasone

To show how gum has fared In ‘the economy vis-a~vis other crops since
the deep bore drilling programmes began, a camparison of the anmal
revenues from sales of gum and other orops has been attempted. This has
been done at two 1evéls and for varying lemgth of time, (see Tables 34
and 35 below)e/ The first level relates to Dar Hamar only and the indices
euployodm'& revenues from local sales of gum and fram other major
crops (groumdmits, grains, water-melon seed, and sesame), at En Nahwd and
eleven other markets. These data date back to the 1963/64 orop year only.
This could not be dome for Dar Humr as no camparable records were available,
Nevertheless, the result obtained from this comparison could, with same
measure of confidence, be extended to Dar Humr, since the two districts
have very similar physical and cultural characteristics. The second level,



217

on the other hand, deals with the two distriets in the region under study,
The indices used are the same as for the first level but they are the
revenues from sales made at El Obeid Crop Market by the FHamar and Humr
tribes, Similarly, the comparison could be made for a shord period
only, for although there have been recards of gum sales at B1 Obeid Crop
Market since 1938, those for sales of gum and other crops for otler

districts date back to 1956 only.

Ground- yaper
Year b Gum ml& Sesame| Total % Gum

1963/ 6L 919,347 | 194,449 | 80,096 | 17,198 | 1,204 [1,212,331 | 16.0
19614/65 | 1,135,438 | 217,999 | 13,651 | 13,312 | 1,054 1,381,454 | 15.7
1965/66 897,959\ 203,313 | 5,526 | 49,738 [1,165 |1,157,701 { 17.6
1966/67 | 985199 | 346,991 | 7,581 | 37,97 | 386 4,377,136 | 25.2
1967/68 639,57 | 418,766 | 8,732 | 47,854 |1,226 11,115,952 | 37.5
1968/69 742,433 | k74,068 | 6,522 | 75,670 |1,728 1,300,130 | 36.5

Average. | 886,408 | 309,264 | 20,351 |40,293 [1,133 P,257,451 | 246

Sourge: 1. Hamar Rural Council, En Nahud, Annual Reports on Crop
Markets in Der Hamar, 1963/64 = 1968/69.

2, En Nahud Urban Council, En Nahud, Records of Crop Sales
at En Nahud Market, 1953/&. - 1938’69. -

Records of sales are available in weight only, For ease of reference
the amual average price per Kantar for each arop has'boen uged: to.convert
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sales in weight to sales in value,

Throughout this short period, gum's contribution to the total revemue
from local sales of mejor orops ves always above 15 per centy (See Table
ke 8-1)30‘7;9). In the last two seasons, there was a spectaculap rise in the
propertion of gum's contribution (over 36 per cent). This,opuld be
attributed to two factorse First, there were more sales of gum in Dar
Hamar markets, and secondly, more sales of oiher crops especially groundmut,

have been taking place outside Dar Hamare

Yoo Ground~ Gum Grains ::I: Sesame | Total |% Gum
muts m
1956/57 69,992 | 340,073 | 1,492 | 50,987 | 18,784 | 471,328 | 72.2
1957/58 | 68,354 300,665 | 2,442 | 18,117 | 30,520 | 419,598 | Mk
1958/59 69,865 _| 300,653 | 1,327 | 2,906 | 5,605 | 380,325 | 79.1
1959/60 67,499 | 254,019 | 1,736 | 2,430 | 15,502 | 341,186 | Zhek
196¢/61 LyT79 | 382,544 925 | 2,675 | 40,783 | 471,701 | 81.1
1961/62 48,563 311,793 | 4,051 5,122 | 34,825 | 404,352 | 77.1
1962/65 | 205,346 | 333,991 | 1,875 | 3,853 | 39,094 | 584,159 | 57.0
1963/64 114,763 | 234,713 | 8,882 | 6,240 | 42,339 | 406,957 | 57+4
1964/65 141,889 | 275,522 | 3,777 | 7,109 | 53,318 | 481,615 | 57.2
1965/66 218,133 | 314,243 | 7,436 | 8,817 | 39,565 | 588,194 | 53.4
1966/67 | 232,354 375,8&*5.866 30,673 | 49,733 L@s.wo 5le2
Average 116,501 | 306,822 | 3,592 |12,629 | 34,535 | 476,806 | 643
Soupget El Obedd Crop Market, El Obedd, Charts showing Crops Sales at

El Obeid Crop Market on behalf of other Districts in Kordofan
Province 1956 = 1968,
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A careful examination of Tabls 35 above will help to put into clearer
perspective the trend of the significant role which gum has been playing
in the local economy of South-Western Kordofans The $able reveals two
eras (1956/57 = 1961/62 and 1962/63 - 1966/67) when gum formed widely
varying proportions of the total value of the major orops sold at E1 Obeid
Crop Market by the Hamar and Humr tribes. In the firgt.era, the mean annual
contribution of gum stood at 77 per cent, but in the.second era, the gum's
anmal contribution had dropped %o 56 per cente-2Thus, it is quite evident
from the table that although revenue from-gum has been flunctuating, its
relative contribution to the economy has-béem deelining, This trend could
be explained in part by the fuct that other crops, notably groundmuts and
sesame, have been increasing their contribution to the economy at a faster
rate than gum; and in part by the fact that a larger proportion of the
gum produce is now being.sold locally than hitherto, probably due to the
narrowing down of the-'between market' differences in gum prices,

Another postulate that has received attention in this chapter is
that availability of water could help to stimulate interest in gume
tapping,. Already, it has been shown how the drilling of deep bores could
help to hasten the tempo at which the people are exposed to the exchange
and monetary economye. This exposure, it has been further demonstrated,
would be made manifest in a rise in the people's level of wants and
consumptions To be able to pay for this rise, the level of income has
to go up correspondingly. Increasedgum proiuction is one of the surest
ways to achieve this objective, at least in the immediate future, in
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South-Western Kardofan,

8o far in this chapter, the discussion of the gum industry seems
%o have focused an undue attention to the need to maintain a gertain
level of gum production every year and that the attainment of" this level
is orueial not only to the future of the gm industry Bub also to the
future of the whole economy of Southe-Western Kordofiny The tendency
for this seemingly undue focus has resulted largely from the mature of
the demand for and the price of gum arabie, The Republic of the Sudan,
whose cwrrent annual average production of gum arabic stands at 42,000
tons, is the largest world 4L of gum arabic, and accounts for
between 85 and 90 per cent ofﬂxevwlﬂ.tndointhisomodity.z? In
spite of the virtually camplete monopoly which the Sudan enjoys in
the supply market of gum-arabic, she camnnot do much to influence the
demand for, and the werld market price of this commoditys The elastiocity
of demand for gum arabic is lowe The main marlket for the commodity is
conf'ectionery which takes 60 to 65 per cent of the present out put, and
unless there is a drastic change in the world's sweet-eating habits,
confectionery will contime to be gum arabic’s main outlete’> The low
elastioity of demand for gum erabic has a direct effect on its market
price whose elastioity is also lowe For ecample, the average price per

Kantar of gum arabic sold at El Obeid Market has varied but 1ittle since

27 Ibids, pe 99.
28, Ibids, ppe 99 = 100.
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1958, (See Table 36, Figere X. and Appendix III), As a result of the
low elastiocity of the market price of gum arebic, the annual revemue
from this comodity 4in most years depends on the wolume o production,
This is why the discussion on the gunm industry has placed much emphasis
on the meed for imcreased gum production in South-Western Kowdofan where
other sources of earning mongy in the dry season are not avallable,

On a careful examimation of the movements of the maket price of
gan arabic over time, the wisdem for calling for umcontrolled increases
in the level of gum praoiwtion might sees questionable, The demand for gum
arebic is very limited; therefore, imdisorimimate inoreases in the level
of gum production may lead to overeproduction and a consogquent lowering
of the mrket prices This is what seemed to have happemed to the price
of gum in the early part of 1960 and between 1967 and 1968, (See Appeniix
III), Betwoen 1960 ani 1963, the anmml production of gumearabic stood at
about 450,000 kantarss These high prodwtion figures helped to bring
down the 1960 high average price of £5 4,058 per kantar, (which followed
the 1959 lew praiuction figures of almost 310,000 kantars), successively
to £8 3,28k, £5 2,864 and £5 2,860 4n 1961, 1963 and 1962 respectively.
S4milarly, the relative high production figures of over 428,000 kantars
in 1968 led t0 a lowering of the 1967 high price (which accampanied that
yoar's low production figures of under 253,000 kantars) from £5 4811 to
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£8 3,726 per kantar, From the above analysis, there appears to be a
tendency for price and production levels of gum arabic to move in
opposite directions, Under such a situation, increase in level of gum
production may have only very little ar no significant effect on the
level of revemue, Thus, retwrn on investment of extra labour in gum
tapping and collecting could be very low or even nils :

The volume of gum sales at E1l Obeid, the largest gum market in the
world, has been used to test the validity or otherwise of the above
assumptions. Already, it has been proved in chapter five that crop
production has been increasing as the mmber of water points increases
in the study region, This, in erfeé¢t, means more revemue from orcp
production, An examination of'Pable 36 which shows the five yearly
means of gum marketed both by weight and by walue at Kl Obeid since
1938, has revealed an @pward trend, except for the periods 1943 = 47
and 1963 - 67, HoWever, average price per kantar has been showing
a small but steady and significant rise anmually, which means greater
reverme s8till, 'Since both the price and production levels of gum have
shown wuml trends, it could be reasomably eoncluded that the provision
of cheap water in South-Western Kordofan has not diminished the peocple's
interest in the gm industry, Therefare, any fall in production level
in any one year should be attributed to other factors of gum production,
particularly climatic factorses In as much as ruvermes from both gum
and crop sales have gomo uwp, it could be inferred that the peopled!

level of consumphion has gone uwp and that this has been due more to the
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exposure influence of water, (that is deep bares), than to anything else,

The provision of deep bores has had several implications for the

land tenure system.

It has been claimed earlier on in this chapter that

rehabilitation of ‘gum~gardens' has been taking place since \thé deep
bore programmes begane With this rehabilitation processy has developed

Period Volume (Kantar) Value (%) Value per Kantar (£3)
1938 = 42 148,76 ,466 0+507
1943 = 47 138,166 154, 784 14120
1948 = 52 292,281 454,915 14556
1953 - 57 410,389 1,011,623 2,465
1958 - 62 mgw 1 .’68.”6 30&
1963 - 67 325,494 1,104,820 3494
Over-all Mean 293,72 723,171 2.462
Sgurce: El Obeid Crop Market, E1 Obeid, Charts Showing Gum Sales

at 51 Obedd, 1938 - 1968,

the propensity to acquire proprietory rights not only over rehabilitated
'gum-gardens', but also over the land on which the gum gardems are situated.

In response to this highly desirable tendency, the systems of ownmership
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of land and and gumegardens have been undergoing some farm of modification
and change, This change has been fram comunal~to individualeownership.
S8ince land is the basis of all forms of economic activities in this zone,
such a change is both a fundamental and revolutionary departire from the
traditional concept of land ownership, This change, désirable as it may
seem, is bound o lead initially to inter-personal.adi inter-communal
conflicts which 4f not earefully and properly resolved, may develop into
clashes some of which could be bloody.

Taking the view expressed above as ‘a base, the number and frequency
of occufrence of dispubes over ownership of particular gumegardens, before
and since the beginning of the deep bore programmes, could be used to
measure the extent to which the péople have become aware of the economic
benefits derivable from the gum industry. The assumption here is that at
a partioular point in ‘timeé, the greater the awarencss, the larger would
be the mumber of disputes over gumegardens. Thus, we would expect %o
find a larger snuher of disputed claims to gmegardens at settlements with
water as well as in the post deep bore period, than at sottlements without
water and\also in the pre-deep bore era. UnforiMnately this was not
practicable because disputes get settled by the Sheilkhs or the Omdag or the
Nggira, and these keep no recordse

There was, however, overshelming oral evidence to prove that since the
commencement of the well drilling programmes, disputes over ownership of
gum gardens have became a feature of frequent ccourrences As a matter of
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faot, all the Shelliis, Quiag and the Nggirg who were interviswed reparted
that a very large proportion of the 1itigation brought bofore them had to
do with dlsputal olaims to ‘gumegardons®, and that thege wore of more
froquent coowrence than before there was water, rwmsﬁi'&m
oocasionally, some of those disyutes 414 lsad to violefplotashes, The
bloodiest of such slaghes was reparted to have w;.n Hoverber 1968
at Abu Rufa’d betweon 4¥1sd Namil and Ben "Umran Peéa Darfurs  The
latber wore temant cultiwators en the formeplstribal Banmd, anl had tapped
gm from their ‘gum-guens’ unchallengsd, fhr many yeurs, lowever, in the
om seeson of 1968/69, Awlad Kamil @6pdded to assert thelr right to the
omersidp of all gumegardens on Abeir tridal lend, and made lmown their
intention o Ben Yarsn who fojepted s assertions So, when several
of Awled Kamil mon went fo-tap gam in #edr tribal terrifory, Den "Umvan
attasked them and hagkdi Dwo of them to deathe A sound bacls for blocly
inter-commmnal digturbance had boon duly ladd, Nagir Babo Nisx Al Jula
Knew this, and alpé pereeived how vielently his pecple would reast to this
mm;tu.thmtwmeo To avest the bleody
reprisals)that would certainly follow the retwn of Awlad Kazil fivem the
haly, Lrrespective of vhat punishment might be legally meted ocut to the
oriminals, Masir Babo limr -ardered "Ben Umran to retwrn to their dop in
Dafar Provimoe,> Anl so was painfully teminated overvmight the Ben
29 Personal interview with (1) Bebo Nimr 'Ali Jula, Nasir Censral of the

Mos Tribe, and (2) "Ali *Ali Jula, Nasir for tho Mumr Section
wﬂm{rmsﬂummménnwwm.
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Umran's several years' tenancy at Abu Rufa'i over a clash resulting from
disputed claims to tap gum.

Clashes notwithstanding, a movement away from coummnal-~to individual-
ownership of 'gumegardens' is an innowation, and is very condugive to
malcing improvements. The recognition of the propristory right of a farmer
to a particular pisce of "gumegarden' confers on him gecurity of temwe.
This gives him incentive to male isprovements since hé is now swe that
the benefits acruing from such improvements are-his, In consequence, all
foum=garden' " owners have been rehabilitating them by sowing seeds of
Acacia gsenegal, by assisting their re-agtablishment, and by propagating
better varieties of seeds Vhat has'bhoen happening in effect, is that
the peasants have started to estuilish what can be described as "semi-
plantations® of gum with higher~densities of much better gumeyielding
varieties than the 'gum<pgardens's This augurs well for the future of
the gum industry, Gum tapping and collecting would both be more rapid
and more efficlert &3 less time would now be spent on moving from one
tree to anotherj in adiition, larger revenue from gum per \mit;\:: land
would be generated.

SUNCRY AN CONCLUSION
Although gum has lost its dominant position in the economy of the

Sudan, it is still a significant contributor to the economy, being the
second and third most valuable export at the local and national levels
respectively, Still the gum industry has the potentials to improve

significantly on its present position, so that in spite of the general
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broadening of the base of the economy the initial momentum of which is
attributable to the provision of water supplies the gum industry will
contime to be a significant branch of the economye

In this chapter, it has been proved, that contrary to f;ﬂlﬂl:al
belief, the provision of cheap water supplies to thﬁoim areas
has not had a negative effect on the gum industry, ﬂ;i}(n::, the industry
has contimed to grow in mite of the growth in the sMumber of water peints,
and in spite of spectasular growth in other seqtors of the economy, notably,
agriculturey The fact that the gum proddotion has actually gone wp rather
than declined, means that alternative-avenues for absorbing the revenue
formerly spent on purchasing water has been found. This itrend peoints to a
bright future for the g inddstry,

Finglly, it has been.demonstrated that with the growth in the mmber
of deep bores, areas under* cultivation have been expanding at the expense
of gam-bearing aredde ~Lhis has been found not to adversely affect, ot
least in the lonhg run, the level of' gum productiones To maintain and
possibly increase the level of gum production, gume-gardens have been
ebab 214N 1n culitvated aress, Rebebilitation of gus-gasiens has
been acc;qanhd by fundamental and revolutionary changes in the
traditiomal systems of owmership of gum-gardens and lande These highly
desirable changes which are being triggered off by the gum industry, are
likely to form the basis for a gradual modernisation of the society and

its economy.
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CHAPTER SEVEN

DEEP BORES AND SOCIAL SERVIGES

The introduction of permanent and adequate sawrces of -water
n\ppﬁu to an environment plagued by seasonal or perennial water
shortages makes the establishment of permanent settléments possible,
Already it has been pointed out in chapter I that in.4 water - deficient
enviromment, not only do human beings seek to concentrate, but also
services get located at the few settlements that are fortunate enough to
have permanent water-base, The settlements that get established with the
introduction of water became functionally central places because they
perform certain services not odly for their communities but also for the
conmud ties of neighbouring areas that lack water, In consequence, water
may be regarded as one Of the most important elements which induce the
growth of central places. Therefore within a semi~arid region any
settlement which has a permanent water-base, whatever its geographical
location relative to othear centres of population in terms of either
di stance and/or accessibility, has central place functions imposed on it
Thus, the deep bare drilling programmes mist have turned many settlements
in South-Western Kordofan with serious and peremnial problems of water
shortage into central placese

From the fore-going exposition, a hypothesis has been developed,
This hypothesis states that in a semi-arid arca of a given population
size and density and with less than the optimum mumber of water points,
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the sisze of a settlement and the range and number of its servisces are
determined by the quantity of water it yields and the length of time
since it has been available. Far operational purposes, the guantity
of water and the length of time since it has been available refer to
the number of deep bares and the date when the first well was drilled
respectively., Services in this context refer to those amenities
provided either by govermment or by prdvate organigations or through
communal efforts for the rural population. “Such amenities include
fagcilities for education, health, civil and legal administration,
security, food processing and merketings In this study, the range of
services refers to the different Yypés of soervices available to the
population of a settlement, while the number of services is determined
by adding together pointsd awarded to each type of service. These points
are awarded on the basis of the mmber of avenues through which each
service is rendersd td the population, (See Table 37 below)e It has
been found necessary to introduce the concept of the mmber and level
of gservices because types of services co-vary. For example, in
South~Wegtern Kordofan, markets can be classified into ardinary (for
buying-énd selling everyday needs) and speeial (orop and livestock)
markets. An ordinary markety is awarded a point, and for every special
funotion it performs, it gets an additional pointe Thus, a market which
serves as a crop and livestock market receives three points. Similarly,

while a dispensary receives one point, a health centre or a minie
hospital is awarded two points. Educationally, the mmber of points
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erucial factor that influenced their being chosen in 19531 as
administrative centres was that they possessed permanent water-base.
The same is true for El Muglad and Wad Banda, Originally, El Muglad
became the headquarters of the Humr tribe because of its good prospects
of water swplies. These prospects have been further heigiitened by its
six deep bores, the first two of which were sunk in 1923, In 1953,
after the orecation of the Messeriya Rural District Council from the
former local government administrative area of Western Kordofan which
camprised both Dar Hamar and Dar Messeriya, &1 Muglad, already a tribal
headquarters, was chosen as the Rural Couneil Sub-Centre for Dar Humr,
This choice was no doubt consequent upon-the excellemt prospects of
permanent water supplies which El'Muglad possessed. The selection of
El Muglad as the headquarters of modern administration has given it
imnense politdcal advantage ovér all other settlements in Dar Humr,
This explains to a very large extent why it has been able to attract

a much larger mmber Gf services than any other settlement in Dar Humr,
Wad Banda whick had its first deep bore in 1942 also bocame a Rural -
Council Sub=eentre for Northern Hamar about 1953 largely because it had
a permanent water - bases In the second place, except for El Muglad,
Abu Zabad and E1 Odaiya, where the exact ages of some services are
unknown, all the other services poste-dated their deep bores.

e

1« 'Sudan Government, Khartoum, 1953, Amnual Report on Kordofan Province,

1952/53, pe 5e
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As pointed out above, Fig, XI reveals some anomsldies in the
relationship between the mmber of services and the ages of water pointa,
The greatest anomalies have heen noticed at El Bashama which has no
gservices at all and at Mum, whose cbserved services are more-than the
predicted by 80 per cent. Positive anomalies, though of a ‘lesser
degree, have also been observed at Iyal Bakhit, Wad Banda and El Muglad
with observed services exceeding predicted by 25,20 .and 17 per cent
respectively; at Ghubeish, Abu Bittikh and El'Odaiya, on the other hand,
observed services are fewer than the predigted by 25, 17 and 13 per cent
regpectively.

The reasons for these anomaliés'are varied and mmercuse E1 Bashmms's
anomaly is due partly to the age of its deep bore and partly to its
geographical location in relation to other settlements with permanent
waterwbase. El1 Bashama's doep bore was very young, being only two years
ald at the time this swrvey took place in 1969. It is also very mear
El Muglad and Babamusa, 16 lm (10 miles) and 18 lm (11 miles) away to
the socuth and nerth respectively, With larger population and clder
deep bores, they are much betier placed far attracting services, Similarly,
the anomglies noticed at Abu Bittikh can be attributed to its location
in relation to El Muglad and Et Tibbum, 27 km (17 miles) and 46 km (29
miles) away respectively, amd those of Ghubeish and E1 Odaiya to their
location in relation to other centres which are equally favourably sited

for other services. On the other hand, Mumu has been able %o attract
more services because of its favourable location on the En Nahud -
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El Muglad motorable track, The same is true for Vad Bania which is
located on the El Obeid = E1 Fasher road (See Figeiil).

For E1 Muglad, which has the largest mmber of services, the
following reasons may be of'fereds First, as already pointed, out in
this chapter, it is the headquarters of the Messeriys Hufits- Secondly,
until the 1950"s 1t over-shadowed all other settlememts in Dar
Mosseriya, where, as pointed out in chapter three, #he growth of deep
bores is a post « 1950 phenmmenon, whereas El Muglad alone sould boast
of two separate water yards with five wells\by 1950. Thirdly, it is
the heme of the very influential Babo Mimr 'Aly (the Hogir Gemeral of
the Messeriya), and 'Aly fimr *Aly (¢he Hagir of the Messeriys Humr).
These two, especially the farmér, have always been in a position to use
their influence to attract services to their village. Fourthly, before
the dawn of the era of/deep bares, El Muglsd had always had water from
natural pools for algreater part of the year, Iyal Bakhit's case 4s
gimply that of 4 man who became king of the eity of the dlind because
he happensd 40 b2 the only person fortumate enough to have one eye.
Although ‘4% has no permanent water-base, its water needs are now met
by a lowry tanker owned by the Hamar Rural Councile, Thus, the ancmalies
noticed in the mmber of services in South-~Western Kordofan are due to
one or a cambination of the following: pelitical influence, accessibility
and location of ssttlements vise-a~vis other settlements with similar

services.
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While the provision of water to a village emhances its fortume
functionally it at the same ¥ime, impairs that of neighbouring ones,
For example, Baggara has grown at the expense of Kijeira, about 8 km
(5 miles) away #wgmy and in the same Omodis with Baggaray (See Fig.VL).
Until the later 1950"s, the latte:' which depended on Swrface wells for
its water supplies, was more important than the famdr, for 1% had a
sub=grade school and a market, But in 1958, a deép bore was drilled
at Baggara, and soon afterwards, the school at Kijeira was not only
transferred to Baggara, but also had i%s ptatus raised to that of
elementary schoolj and when in 1967 a dispensary was allocated to that
gmodis, it maturally got located at Baggaras Kijeira has, however,
remained as the gmodia's mdst dmportant market centre; anl now that
Kijeira has been provided with a deep bore, it would be interesting to
watch the trend of fuatwre developments in the two settlementse

Funotionally, Bl Odaiya has declined with the provision of a deep
bore at Mums, 48/km (30 miles) away and formerly depenient wpon
El Odaiya's well-field for its dry season water suplisss On the other
hand, Abu Zabad has been growing comsistently, This is because it is
a major railway station on the Er Rahad « Nyala railway, and it now
has a borehols to supplement water Trom its well-ficld,

Although 1 Muglad has not shown any obvious signs of deeline,
there is no doubt that Babamusa, 34 lm (21 miles), Et Tibbun, 74 km
(46 miles), and Abu Bittikh, 27 km (17 miles) away from El Muglad are
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now in a position to compete with it for services, having been provided
with boreboles since 1951, 1952 and 1962 respectively, In fact Babamusa,
which is as accessible by rail and road as E1l Muglad, has witnessed a
spectacular growth in size and functions within the last fifpeen years,
This is because of its favourable location at the poini where the Wau
branch railway line links with the main. Er Rahad < Nyala line. Secondly,
aince 1967, it has beccme the centref of the milk precessing industry
of South-Western Kordofan. Thirdly its water supply prospects are much
better than E1 Muglad's, for the railwayd and the Milk Procezsing
Factory have special deep bores for gporating their industries and for
the use of their employees. Consequently, Babamusa has became the leading
comercial centre in Dar Messeriya.
Revenue Collection.

Many services are provided by local councils. It is therefore
appropriate at this Stage to examine the councild' sources of revemue
and determine Wow the availability of water facilities their collection.

Most lecal counecils in Kordofan Province, as elsewhere in the Sudan,
depend on'two major sources for their revemue., These are yghur and gibana
(orep tax and market and weighing fees on crops sold in the markets
respectively), and dariba (animal tax). As indicated in chapter five,
yghwr is seven per cent ad wvalorem of the value of the crop sold 4n
the market while gibana is charged at the rate of three per cent of tke

value of the crops markeded, Neither {ishur nor gibana is as difficult %o
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collect as dariba since they are paid by those who buy the crops.
Furthermore, in South-Western Kordofan, crop tax is not as important

as livestock tax, because it contributes much less to the total revenue
than animal tax, For example, in the 1967/68 financial §ear, while
Ughur and gibana yielded a total revemme of £5 11,728 and £5 29,185
in Dar Humr and Dar Hamar respectively, the corresponding figures from
animal tax were £ 557,229 and £ 552,331 rupoot:l.vely.z Therefore,
this section deals mainly with the problems of collecting animal tax
and examines hov the provision of deep bores could assist in their

solution,

In the Sudan every animdl owner is expected to pay tax, the value
of which depends on the number and type of animals owned, The rate
payable varies fram'time to time and from one council to anothear, but
in Dar Humr and Dar Hamar, the current rate is £8 0,60, £5 0,35,
£8 0410 and £3/0,065, per head of camel, cattle, sheep and goat
respectivelys The amount to be paid by a tribe is levied by the Couneil,
while the details of determining what individuals should pay and the
actual collection are left to the Nagirs, their gmdas and gheikhs, It
is the gheikhs in particular who have the onerous duty of collecting
directly from the animal owners, This they find difficult to do, and
where the people concerned are nomads, the difficulty becomes further

2, For more infamation on this, see (A) Anm
. .._ ar and h R n_n v

& Ll

-
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aggravated.

It has been ghown that the search for water is one of the principal
factors which determine the cholce of nomadism as a way of life, Since
the provision of adequate and permanent souwrces of water sipplies to
a water-deficient area would induce the nomads to become settled, the
prospects of finding solutions to the two majar probléfs assocciated
with animal tax collection would be greatly improveds The first problem
is comcerned with assessing the tax to be paid by individualse In
theory, assessment’ is based on the {ype amd sise of stock of an
individual, In an envirorment which suffers from seasonal shortage of
water, the pastoralists ave always /on the miove. In consequence, actual
enumeration of animals for the pwrpose of taxation is not only difficult
but expensive, The council.officials are therefore forced to rely om
whatever figures are given hy the gheikha, who always collaborate with
many of their subjeots eithar to evade assessment completely, ar to
grossly undergtate the size of their livestocks This system results im
loss of reyenue to the council, which is thus hampered financially in
the performance of its functions,

If the situation described above were true, then the multiplication of
water points in South-Western Kordofan should enable the councils to increas
their revenus from amimel tax for the following reasonses First, the
councils would nov be in a position to assess fairly accurately the
tax to be paid by an individual, This is because an actual census of



239

the animal population could be carried out much more easily ani cheaply.
Secondly, the prospects of evading assessment or payment of tax e both
would be greatly reduced.

To evaluate the probable effect of availability of wmter on revemue
collectiony the proportion of estimated revemue from animal tax which
was actually collected has been compared over time and between places
with different moles of livings Table 38 below supports the view that
it is much easier %o collect tax from sedentary than “from nomadiec
population, For example, over the entive périod, while Dar Hamar
collscted almost 91 per cent of its estimated reverme from animal tax,
Dar Humr with a larger nomadis population than Dar Hamar, succeeded in
collecting only about 71 per gedt. Within Der Hamar itself, there exists
conclusive evidence swpporting this e¢laim, for while over 99 per cent of
the estimated revemus 4n respect of the settled gmodiag wes callected,
the percentage mrﬁQMommwﬁ.

In Dar Hamar both anticipated revemue and the proportion collected
have consistently shown an upward trend throughout the period, For Dar
Humr, while the anticipated reveme from amimal tax has shown an upward
trend, ihe proportion collected has flumctuated. In the 1962/63 %o
1964/65 period, the proportion collected rose from 78 (1959/60 to 1961/62)
to 88 per cent, but then 81l to 55 per cent in the 1965/66 to 196768
pericd. This fall notwithstanling, the revemue actually ccllected was
18 per ocent higher than that of 1959/60 to 1961/62. The reason for this

downward trend was due to the fact that at the time the survey took plase,
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tax collection for the 1967/68 financial year was still in progresse
During his field work in Dar Humr, the writer met several ocouncil
officials who were on "pay your tax-drive.. They were, in fhet,
virtually chasing about the Baggara Arabs from market to market. This
situation has thrown light on yet another fact, that tax cocllection
among settled population tales much less time than @among nomadic
populatione

The next enquiry to make is $o find out if the provision of deep
bores can help to improve on the proportion of the possible revenue
that is oollected anmally., It has) been shown in chagpter three that
the animal population given by the Messeriyq and Hamar Rural Councils
foll short of that given by the Hinistry of Animal Resources by 57,
37,‘ 61 and 53 per cent .for camels, cattle, sheep and goats respectively,
On the basis of the Ministry's estimate, which has been accepted as the
mare relisble of the two, the Hamar Rural Council's expected revemue
from animal $ax should be £S5 93,879 and that of Messeriya Rural Council
£8 126,118 (excluding oamel tax), in the most unlikely event that none
evades payment nor makes false deelarations. These figures have been
arrived at by using the percentage &an each type of
animal to correct the Councils' estimates. The corrected figures were
then multiplied by the rate payable on each fype of animal which is
£5 0,60 (oamel), £5 0,35 (cattle), £8 0,10 (sheep) and £5 0,065 (goat).

The figures obtained were then campared with the Councils® anticipated



242

revenue and the revenwe actually collected over the period 1959/60 to
1967/68 for which fairly reliable records existed.

The position has been simplified in Table 39 belows A glamoe

at the table reveals that anticipated revemue forms a larger proportion
of possible revenue 4in Dar Humr than in Dar Hamar (59 as against 52
per cent)s This is rather surprising for it tenls $¢ falsify the claim

made in an earlier section of this chapter,

However, these figures are

Hamar 9387 48355 52 14,6588 96 50
Hunr 126118 7170 59 56599 7% 45
Total 219997 | 122525 56 | 103187. 8 47
Noteg:s .~a, = Possible revenue fram animal taxe
b ~ Anticipated reverue from animal taxs
¢ = Amount ccollected as animal tax - averags for
9 years @ 1959/60 to 1967/68.
®* « Based on estimates by the Ministry of Animal
Resources,
*# « Based on Council estimates,
Sourcess 1. En Nahud, Hamar Rurel Counoil, Animl Tax Register,

1959/60 to 1967/68.
2, Rigl el Fula, Mes

seriya Rural Counoil, Animgl Tax

Register, 1959/60 to 1967/68.

5« Khartoum, Ministry of Animal Resources, Apmual Repord
on _the Anima] Tndustry in the Sudan. 1968.
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not to be taken at their fhoe value, This is because possible reveme
fron animal tax in Dar Humr still suffers from some measure of
underestimation as it does not include camel tax. With actual money
caollected, the position is different, In Dar Hamar, it fooms 96 and 50
per cent of anticipated and pessible revemue respectivelys. For Dar Humr,
memmm.mxmwpumma&w. one ar
more several reasons may explain this situation, Either Dar Hamar
has an wmisual moncpoly of the most efficient local administrators; or
more likely, that reluctamce to pay tax among the Hamar is not as
strong as among the Humr, or more likely $till, that the prospects of
swoessfully evading assessment for and payment of tax are less bright
in Dar Hamar, From the above discussions, it becomes quite ocbvious
that revenue collection is much easier among sedentary than among
migratory populationss Since the availability of permanent sources of
water suplies enables nomadic pecple to become settled, it can be
safely inferred that the degp bore drilling programmes, by inoreasing
the mmber of séttlements with permanent water - base will facilitate
tax colleation,

Eripary Rducatdon.

Educatitn is an important attribute of, anl a pre-requisite to
modernisation, This is why priority is given to accelerating the
process of reducing the rate of illiteracy among the population where
social and economic revolution is desireble,
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Yot in the Sudan where sush need is very great, the illiteracy
rate s very high, According to the 1955 census, no more than 3 per
cent of the adults were literate and no more than L per cent of the
children went to school with a chance to secure some Mﬁm’ There
were, according to the same census, 1,565,000 children aged 7 to 14,
but according to the Ministry of Bducation, there wére only 160,000
seats in both elementary and subegrade uhoollo“' That is, there was
room for just 10 per cent of the school-going-age children, Sime
then, however, spectacular progress has béem made, By 1959/60, of the
1,240,000 children aged 7 to 10, 290, 27/ (22 per cent) had been
enrolled in the elementary and sub-grade schools,” In the 1968/67
school year, the enrolment had gone wp to 27 per oant,‘ although this
rate varies widely from as low as just one per cent in Bahr al Ghaszal
to as high as just undér 80 per cent in Khartoum Province,

In this exercise, only elementary education is considered, This
is because elementary and sub-grade schools could be built anywhere
provided there 4s adequate permanent water swply. On the other hand,
intermediate and secondary schools of all fams must continue to seek

locations at selected cembres.

3. Krotkd, K.J., 1958, First Population Cengus of Sudan, 1955/563 21
Facts About the Sudanese,

Pe 29+
be Ibids, pe 3.
5 Khartoum, Ministry of Education, 1961, W
1959/60 - See Section on Elementary and Junior Elementary Schools.

6s Khartoup, Ministry of Edwation, 1968, Educational Statistics,
1966/67, ppe 26 = 270 e .
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Boarding and day schools.

On the basis of the census figures, 1,450,000 children still needed
to be provided places in elementary schools in the Sudan, Most of the
schools have boarding facilities, and to provide places for'all these
children it was estimated that schools to the value of £5 300 million
would have to be builts The same estimate also showed that if the rate
of building schools prevailing at that time were mdintained, that would
take 500 years o sceowplish,!

Nevertheless, there seems to be 1ittle doubt that day schools would
be chesper not only to build but alSc $o run than boarding schools. A
study undertaken in the Sudan bas claimed that three day schools could
be built for the cost of ond boarding school, which must, in addition
to class rooms, have sleeping and dining accommodations and toilet
facilities. The samé\study had shown that fowr or five day schools
could be rum at thamtotmnnﬂ.ngonebouﬂinsnhooloa The children
wauld not only have to be fed at government expense, but also the kitchen
staff, the 'wmtere-carrier and the porter would h'ave to be paid,

Comparison of per capita expenditure on day pupils and boarders
over a period of eight fm has lent support to the findings of the
study reparted above (See Table 40 below)e From this table, it is clear
that it costs about two and a half times as much to maintain a child

7o EKrotid, K.J., 1958, gpe olliss pe 31
8. Ibid., pe 32
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in an elementary boarding school than in a day schools In the subgrade
school, the gap is even much wider, because for every child maintained
a8 a boardor,; five children eould be maintained as day students.

DAY PUPIL 1 BOARDER

Loded Total | Tuition Lodging

Elementary® 11.082 - 11.082 | 11,082 160289 27.911
Subgrade** Lo 267 - Le267 | 4e267 18,390 22,667

* < Average for eight years; 1959/60 to 1966/67.
¥e ‘. TFigure for 1964/65 only.

Souree: Computed from Educational Statdstiocs: 1959/60 to 1966/67,
Miniastry of Education, Khartoum,

Most of the countrdes of the warld, accarding to Krotki, are satisfied
with the system of day schools without apparent detrimental effect to the
development of their childrems He has then found it dif'ficult to
understand why Sudan with one of the lowest income in the world should have
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chosen to educate her children in the most expensive way.

Krothi has goms further to attribute this to three main factors.’ The
first among these is the very low population density of the Sudan which,
according to the 1955 census, is only 4 persons per h.z, and this indicates
a very large land - population ratios In a semi - arid environment,
permnent settlements exist only in those eentres with permanent water-base
and such centres are very few are far between, Schools which are normally
built at centres with permanent population are even fewer and further
apart from each other than permanent settlements. Comsequently, these
few schools cannot provide education for moest children whose homes are
scattered over wide areas if these chdldren have to wallk to and back
from school daily., To enable a large proportion of the ahildren to benefit
from the education provided by the very few schools, many children have to
be brought together from their widely scattered homes and boarding
facilities have to be provided for theme It can be seen therefore that
the very large aresa dn relation to population and the great distances
seperating childven's homes from schools are the two most valid geographical
arguments for boarding schoolss To overcome the problem associated with
large spaee, Krotlki has recomended that a conscious policy of favouring
efuoationally mu of higher population denaity be followeds He has,
however, failed to mention that a higher population density could be
induced at a particular place by providing it with adequate pormanent
water supplies (if it lacks water) ar by increasing its sources of water

supplies (if it already had).

9 Ibide, ppo 31 - 32,
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In further attempts to fully explain the reasons for the system of
boarding schools in the Sudan, Krotkl has made references to the ecultural
background of the people and their attitudes to education, H& has claimed
that 1little desire for education existed outside the more sophisticated
toms until the very recent, This claim has been supported by Cunnison,
Asad and Hill who have asserted that the Bagrara Arsbs’have rejected
education because it conflicts with their traditioml va]mn.‘o The
author has also found that it was true that initially, parents had to be
persuaded to send their children to schools’ Persuasions were first
directed on the Nagirs, Omiag and Shedikhg being leaders of ani very of'ten
the most influential members in ilieir communitiess Since the childrem
vho eame from very wide areas were to attend sehools far away fram their
parents, 1t wms found ne¢essary to provide boarding facilities for them
to encourage their paremts surrender them for education, While there is
no doubt that the situation deseribed above was true at a particular peint
in time, the position had certainly changed for the better by 1969.
Obviocuslyy-gheater desire for eiucation now exists on the part of all
sections of the populations In fhet, evidence abounds to show that
demand for education is now so overwhelming that every year, many
chiliren are twrned amay from school because there are no places for
them, A more vivid picture of the situation is given in Table 41 below.

10 For more information on the views of Cunnison, Hill and Asad on the

attitule of the Baggara Arabs to education, see Cummison, I,, Hill,
LeGey and &pad, T., 1966, Ope cits, ppe 102 - 125,
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CENTRE

lagawa Elementary School A & B 213 100 L6
Bl Muglad Elementary Schools
A&B 342 100 29
E]l Khuwei Elementary Schools
A&B 259 100 3
Et Tibbun Elementary Schoals 145 50 3h
Total 959 350 36
Sourge:  Dgta were supplied by the headmasters of the above schools

between July and September, 1969,

This table shows that of the 959 childrem who sought for admission in
seven elementary schools at E1l Muglad, Lagawa, Et Tibbun and E1 Khuwei
in the 1969/70 school year only 350, that is, under 36 per cent, were
successful. It could be said with confidence that the indifference to
education referred to by Krotkl, and Cunnison, Asad and Hill has virtually
disappeared,

Apart from the statistical evidence offered by tablo 41 in suppart
of the above claim, the writer had received abundant corroborating oral
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evidence from those whom he interviewed during his field research in
South-Western Kordofan, The author had asked the Ngzirs of the Hamar
and Mesgeriya, and the Omdas and Sheikhs of the sampled settlements to
emmerate in order of priority the most immediate pressing feeds of
their people. These people were umanimous in their néplies that what
their people needed most urgently were more sources ©of perennial water
supplies. They were equally umanimous in their ansgwers that the next
most urgent needs of their poq>1? were more.educational facilities for
their children., The other urgent needs .of the people on whose placings
in the order of priority there was fio unanimous agreement included
improved marketing facilities for their animal and agricultural products,
and more medical and veterimary services, The two Ngzir - Generals
interviewed disclosed to-the author that some of their subjects, particularly
those whose children had failed to find places in the few exiuting schools,
had started to feel @issatisfied with their leadership for their imability
to get the govefnment to build more schools in their darg (tribal territories,
Secondly, all the 360 people who were interviewed in the twelve
sampled willages, except two (and these were nomads) had expressed the
desire to send their children to school. Of these 360, 59 already had
one or two childrem in either elementary or subgrade schoocls; amd L3
others would have had their children in school if they had found places
for them.

Thirdly, Krotkd also claimed that the social pattern in an average
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Sudanese household is such that sustained work at home was difficult er
even impossible due to frequent visitors on prolonged visits, lack of
domestic libraries, regular eating and sleeping hours. None of these
conditions, except perhaps the first one, are unique to the Sudan anil

as sush cannot be regarded as insummountable obstacles 40 the system of
day schools, Afterall, elementary schools in the €owns have no boarding
facilities, Also, in every boarding school, a cértain mumber of pupils,
egpecially those whose parents are resident im the village where the school
is located, are day pwpils. And it may e assumed that there has not beem
any evidence which shows that boarders do much better academically than
day pupils, otherwise the parents of the day pupils would have nrotested
over the exclusion of their ghiildren from boarding houses.

Two other factors to Which Krotkl had not referred in his exposition
on boarding schools, and\which must have consideradly influenced the
authorities to provide boarding facilities for village elementary school
pupils are menfionsd belowe First, it was a means of persuading reluctant
Arabs to allow.their children to receive Western Education by presenting
than LINGE elivontione) fanittution vhisk dess nek shiow major structural
differendes from the traditionsl Quranic school where boys had been used
to living and learning with the faldi (Quranic teacher). Secondly, it
was designed at removing the fear that schools would be full of sons of
poor cultivators while richer pastoral families migrated.

In the light of the above, it is being postulated that the provision
of adequate all-seaon water swplies in appropriate places, by inducing
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nomads to settle down, would help reduce the per capita cost of
educations, This is because it would mot be mecessary any longer to
keep children in boarding houses. The savings made, it is hopbd, would
be used in providing more places for, and maintaining mo%'e(mdm

in schoolss This would hasten the rate at which illiferasy is being
eradicated from among the population.

The sumary of enrolment in elementary and subgrade schoola for
Sudan, Kordofan province and Hamar and Messeriya Rural Councils for the
period 1959/60 to 1964/67 4s presented &n fable 42 belows In the next
table also is presented what the pofition of emrolment would be if all
the money voted for elementary sducation were expended in providing
places for children in day sfhoels only.

Table 42 veveals that whereas only 16 per cent of the pupils in
elementary and subgrade schools throughout the country are boarders, the
corresponding fighred are 36 and 48 per cent for Kordofan Province and the
Hamar ami Messeriya Rural Councils respectivelys As for Table 43, it
shows that\by abolishing the system of boarding sehools, over 140,000
additional ‘places could be made available for children in both elementary
and subgrade schools. This figwre represents an inorease of 38 per cent
in the present level of enrolment in the two type of schools. This
percentage inorease, however, is far from being uniform throughout the
country. In Kardofan Province, it is 86 per cent, while it is as high as
114 per cent for the Hamar and Messeriya Rural Councils. The comparatively
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Schools
grade
ools

Sechools
Sub grade***
Schools
Total

Sub
Sch
Total

Elementary**
Schools

1]

Nos on roll |234176 | 142289 |373465 | 31340 [\5730 | 47070 |9668 [3145 [12813
Boarders LA946 | 17776 | 59723 | 1240 | 5832 | 17072 |4360 [1909 | 6134
% Boarders 18.1 12,5 | 1660, | 359 | 371 |36.3 439 |60.7 7.8

El
Total

Notess * . Average for eight years: 1959/60 -~ 1966/67.
®* L Ayerage for three years: 1966/67 - 1968/69.
ses L) Figures for 1964/65 only.

Khartoum, Minis of Edweation, Educational
Statistios, 195;720 - 1966/67.

2, En Nahud, Hamar Rural Council, Anmual Report on
Education, 1959/60 - 1966/67.

Je el Fula, Messeriya Council, Anmnual Report
ﬁuoauu: 196867 = 1968/69.

Sources:\ 1.
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: HETICAL TN AS TUMBY IN ELEMENTARY
ANDSUBME scuoglé IF ALL SCHOOLS VJE..BDAYSQLI 1S ¢

Sudan

Kordofan Province

| Hamar and Humr R.C.

Schools
Sub we G
Schoals

Elementary®

Total

Schools
Schodls,

Rlementary*
Sub. grade***

Total

Ilementary®®
Schools

Sub grade **
Schools
PTotal

Prasent
Larolment

231176 | 142289

Hypotheti-
cal
Inorease %

Hypotheti=
eal Enrole

ment Iagims 218900

—

Increa- «
27.5 | 538

5730654 31310 | 15730 | 47070

140310
375

513715

17069 | 23175 | 40248
Shely | 1473 | 8545

48409 | 38909 | 87318

9668 | 3145 |12813

6401 | 8227 |14628
6642 | 26145 |11kt

6069 (11372 |27ukd

Sourcest

Hotess :

L

- Caloulations were based on average 6gor
expenditure for eight years, 1959/ 1966/67

= Caloulations were based on average expenditure
per pupil for three years, 1966/67 - 1968/69.

-~ Caloulations were based on the per capita
expenditure for the year 1964/65 only.

8ee Table 42 above.
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low percentage increase for the whole country and for Kardofan Province
is due to the inclusion of large towns whose elementary and subgrade
schools have no boarding facilities, The same reason explains why the
proportion of pupils in elementary and subgrade schools who are boarders
is rather higher in the stuly region than in Kordofan Providte, and much
higher than in the whole country.

One important fact that has been suggested from the two tables is
that the proportion of pupils who are boarderg-in.an area is determined
largely by the mode of life of its peoplee- This fact has also been borne
out by the sitwation in Dar Hamar and Dar Messeriyas which is presented
in Table 44 below, As expected, DerUMesseriya with a larger nomadie
population than Dar Hamar, has adarger proportion of its pupils as
bearders (53 per cent) than Dar-Hamar (L4 per cent), The table also
reveals that the percentage of pupils who are boarders has been declining
but at a faster rate in Dar Messeriya. For example, during the 1966/67
school year, 58por dent of the pupils in Dar Hamar were boarders; but
in the 196&’.59' \86hool year, this percentage has fallen to just under 50,
For Dar Hamar, the corresponding percentages for the two periods are
47 and"42 respectively. The fall im the propertion of pupils who are
boarders is an indication that more pecple are abandoning nomadism
for settled life, and that this is due largely to the recent growth
in the mumber of water points. This trend augurs well for the fubture
advancement of primary education in South-Western Kordofan,

Markets and Marketing Faoillties.

In Kordofan Province, two types of markets similar to Hodder's daily
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Hamar Messeriya -._Mrsm&uer!.va

3 : 7 | 4 " E | 3 :

g 5 g E g 5 z

| ¢ 1312 ¢ # 3| 4 -

1965/67 | 6u96 | 3048 | 46.9 {486y | 2825 | 58.1 11360 | 5873 | 51.7

1967/68 | 7338 | 3158 | 43.0 | 6083 | 3167 | 5241 | 113421 | 8325 | 4741

1968/69 | Mmoo | 3120 { w7 | 6167 | 3053 | 49.5 13657 | 6173 | 45.2

W 4 e .

Average | 7108 {5109 | 43.7 | 5705 | 3025 | 53.0 | 12813 | 6134 | 47.9

Sourgen: 1. En Nahud, Hamar Rural Coumcil, Annual Reports on

2,

Education, 1966/67 %o 1968/69.

el Fula, Messeriya Rural Council, Ammual
wam on Hucation, 1966/67 to 1968/69.
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and periodic markets in Yoruba~land have been distinguiahed." These are

the "daily" and the "once = or twice - weekly" markrts. The two, however,
differ in functions. While all markets act as distributing points for
imported goods and products of local craft industry, the sales—of animals,
fum; froundmut and surplus food crops take place only in ghe daily markets
and a few of the weekly ones, Consequently, discussicn/of the effects of
deep bores on markets and marketing facilities in Soutli~Western Kordofan
has been fooused on the funotions performed by ‘each’ type of markets,

For ease of reference, centres which ad%rad crop and/er livestock
markets have been desigmated "council" markets, If they are held daily,
they are referred to as "daily coundil mmrkets", otherwise they are called
"weekly council markets", The word "council™ has been used to describe
thege markets because it is the founcil which oreates them, and gives
them the necessary apparatus. (especially weighing machines) and persomnel
for operating them, /At present there are eleven and seven such markets in
Dar Hamar and Dar‘Htmr respectively, All other markets of vhich there are
many are simply ealled weekly markets.

In water-defioient regions, the presence of water exercises deciasive
control, on the mumber and location of markets and their functions, In
consequence, the growth of deep bares has had a definite effect in increasing
the mmber of markets in South-Westerm Kordofan, in the same way as

11, Hodder, B.W, and Ukwu, U.I., 1969, Markets in Wegt Africa, ppe 58 = 59.
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avtwark
construction of molern nedawerk of roads had dons in West Africa. Fer

example, of the twelve settlements selected for study, ten now have
permanent sources of water supplies, Bight of these depend solely on
deep bares and the remaining two on raghads (natural poocls of wter).
All the ten settlements except El Bashama, now have markets of one type
or another, The two settlements that depend on satiral sources of water
(Abu Zabad and E1 Odaiya), and the four settlements with the oldest deep
bares (Bl Muglad, 1923, Ghubeish, 1928, El Khuwei, 1938, and Wad Banda,
1942) have "daily council merkets". &lthough these four already had
markets befare their deep bares, thege were weekly markets, and
functioned in the rainy season onlye. In addition, these markets, except
that at El1 Khuwei, originally had their locations at some distamce away
from their present sites where they had been moved to only after their
boreholes: had been drilled so that they could be near watere These
markets have thus apquired their present sites and status only after
they had beeh provided with deep bares.

Twoother scttlements whose boreholes are of relatively older age =
Et T4hbun (1952) and Mumu (1964) - have twice = weekly council markets.
Abu Bittikh, whose deep bore 1a older than Mumu's, is however, served
by a weekly market onlye. b hﬂu market has been growing bgh it has
not been doing so fast enough because it has been hampered by its
nearness to El Muglad, E1 Bashama got a deep bore in 1967, but it has not

got any market yet, and the chances that it will get one soon are very slim,
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This is because it is hemmed in by El1 Muglad in the South and Babanusa
in the north = 16 km. (ten miles) and 18 km. (eleven miles) away
respectively.

Iyal Bakhit has no permanent water-base, yet it has & weeldly
council market. This market used to function in the rdiny season only
until 1966 when the Hamar Rural Counsil lorry tankes ttu'ted %o swply
its inhabitants with water in the dry season. Iiké Iyal Bakhit, Marbuta
has no permanent sources of water supplies.and its water needs in the
dry season are supplied by a commereial lorry tanker, But unlike Iyal
Bakhit, Marbuta has no market, simply because of its nearness to El Odaiya.

Increase in the mmber of markets is achieved through the following
mechanisms. Omnce a place in a water - deficient enviroment gets a
permanent water - base, it assumes the importance of a central place.
First, it becomes, imevitably, the new most convenient meeting centre
for the people of)its immediaste meighbour~hood who, in the recent
past, used %6 go to a more distant water point. Secondly, merchants,
especially, the most enterprising ones, are quick to recognisze the
trading ‘epportunities offered by the new centre, and are attracted
there, Imitially, they may start going there with thedr merchandise
every week, thelr movements being facilitated by the motorable #rack
that has been gemerated by the new deep bare, Very soon, the desire
by the peopde %o do their buying and selling as close as possible to
thedr homes, whether temporary or permanent, soon leads to the growth
of a market at the new meeting centre.
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Iater, the council may decide to further emhance its growth and

impartance by constituting it into a crop = and livestock - market,

This, of course, depenis on several factors which include its location

in relation to other "council markets", the volume of its agricultural
produce and the mmber of animls available for sale, The growth in

the mumber of "council markets" has enabled farmers @~‘pstmliltl

to dispose of their produce and animals much more easily anl quickly

and at fair prices and without having to travel-long distances to markets,
They are assisted in this by the motorable tracks gemerated by deep bares
which now make the assemblage and evacuation of farm products more
efficient,

Apart from their economic finctions, markets fulfil several soeial
functions. There are no groups that attach greater importame to the
social functions performed by markets than nomadic populations. Attending
a market forms a part of the Arab's way of life, particularly for the
men, rather (very@much) as it forms part of a Yoruba woman'a way of 11fo.12
In South-Western Kordofan, bachelars and spinsters who go to the market
do londfirthoPm'pue of buying or selling, but mainly for ecourtship,
hence thq are gaily dressed, In Kordofan Province, as in West Africa,
markets are effeotive meeting places for settled and nomadic populations
on the mhandandta-\mbunandmloultmonthooth‘r.ﬁ 8ince

12, Hodder, B.W, and Ukwu, U.I,, 1969, gps cito, ppe 50 = 51,
13. m Pe 53e
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meetings and contacts take place more readily at market centres and
mostly on market days, merkets play a significant role in bringing
social change to dwellsrs of rural areas.

The ereation of all season water points in an enviremient where
water is lacking and markets are inadequate would be acGompanied by an
increase in the mmber of markets. It should be peoimted out, however,
that once all parts of the region are assured of adequate sources of
water supplies the optimum mumber of markets in the region will,
invariably, depend on the interplay of 1%s sisze, population and wealth.
An increase in the mumber of markets\would offer the people greater
prospects of meeting more fregquently as shorter distances would now be
travelled to and from markstscs. Thus, the prowlision of deep bores by
increasing the frequency of contacts among people of different cultures
helps to hasten the tempo of sccial change among the rural population,

In South~Western Kordofan, the multiplication of water points has
made possible the successful introduction and adoption of several
innovetions, Among these are food processing facilities of which the
most Important is the soarghum or pennisetum mill which now renders very
invaluable services to the people. The Hamar and Humr peopls eat meals
of aaida (porridge) for breakfast and dinner, and Jglsra (thin flat
unleavened brend) for lumch, Im the stuly region, ggids and )igra are
made fram sorghum or pennisetum flour, though elsevhere in the country
especially in the urban areas, Jdara can be and is made from wheat flour,
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Traditionally, to reduce sorghum/pemnisetum to flowr, the corns are
first broken wp by pounding with martar and pestles, and then refined by
grinding with stone, Both operations, perfoarmed mostly by women, are
slow, diffioult and tirings The introduction of the sorghuly/pémmisetum
mi11 has now relieved most women of this very wmpleasawt ask.

As might be expeoted, the private entreprencurs Wio)om the sorghuy/
pennisetum mills seek to locate them at centres with/permanent water-base.
Consequently, water points are also mill centres. Of the twelve
settlements selected for study, all the %en tentres with permanent sources
of water supplies, emeept El Bashamag have at least one mills All the
mills exoept those at Abu Zabad ahd El Odaiya were installed after the places
had been provided with deep bérede

Already, the traditigmal method of turning sorghum/pennisetum into
flour has been sbandoned by 'a very large section of the populations The
only exceptions ané ithe people who live far away from permanemt water
points because {Ehése are also the mill centres, FEven among these people
the traditional method is now used only occasionally, for they now do
a lot of théir milling on market days. Incidentally, every market centre
has at least one sorghum/pennisetum mill and a household sends at least
cne of its members to the markei at least once a week 4n the rainy season,
anl every other day in the dry season. The rapid adoption of the modern
method of milling grains has been faeilitated by ome fact, namely that
the mills are found together with other services at the same centre.
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Therefore, the women do not need to make extra trips to have their grain
milled,

Already, ons clear patterm in the relationship between availability
of water and the location of sorghum/pennisetum mills has efierged, When
a settlement in a semi-arid enviromment is provided with weter, a mill
is always the next amenity it gets. It can be reasohsbly said, therefare,
that a growth in the mmber of water points 1s alwsyp acsomanied by an
increase in the number of grain mills. To thewemen, this is a happy ani
most welcome tremd, for most of them can mew hope to enjoy saome hours
of leisure in their home life,

Nedioal Fagllities.

The presence of water exergifies a deoisive control on the location
of medical services, as it do#s on other services, In South-Western
Kordofan, there are 34 /dispensaries and health centres, 33 of these
are located at settBements with permanent water-base, The only exception
is Iyal Bakhit which go# a dispensary located there three years ago only
when it was.aspured of regular supply of water by a lorry tanker belonging
to the Hamar Rurel Council., Out of the 33 dispensaries, thirty are sited
at deep bore centres, and all these except the two ai En Nehud and El Muglad
post=dated their deep bares.

Whether o not a place with a permanent water-base would have a
dispensary depends on several factors of which two of value mey be
mertioned, These are the age of its water-base and its location in relation
t0 others with similar services, Table 45 below shows that all but three
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jh‘
No. of D.gp No. of Healﬁ cmu“ ) % of Dm Bores
Period Bures Dispensaries having Health
Centres

L |
Pre - 1945 13 10 77
1946 « 1955 15 8. 53
1956 - 1965 16 6 38
1966 - 1969 61 6 10
Total 105 30 25

Sgurse: g:a::hn 2 F.cd:enr:’l f'i;&}tal, Annual Reports on Health in
of the centres whit¢h had their deep bores befare 1945 had a dispensary or
Health centre, | The three exceptions, Abu Qalb, Umm Defeis, and Umm Qeilima
are very wear other centres with similar services. For example, Abu Qylalb
and Umm'\Défeis are about 20 miles away from Es Saata, while Umm Qeilima is
just three miles away from Ghubeish and just five miles away from Umm
Qeileiza, On the other hand, only 6 of the 61 boreholes drilled since
1966 have dispensaries.

In several ways, the provision of water contributes immensely to

improving the health of the people. First, it helps to reduce the chance
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of infection caused by drinking bad water. Secondly, it enablus government
to increase its medical services to its people. This is because, as
already pointed out in the introductory chapter, migratory populations
can be served effectively ofily by expensive mobile health centres. Now
that the people would settle down if and when given adeGuate water, health
services can be provided mare cheaply. Thirdly, imgrevement in people's
health can be achieved by eating improved diet. Agoording to Henin,
migratory population suffer from malmutrition seasonally. For example,
during parts of the year, the Baggara P,:tord nomads separate, one
section goes with the cattle, leaving the other around the headquarters
while the millet crop is harvested. “The former would have enough milk
but 1ittle millet and vicewversa," If they were to become settled, the
two sections would benefif from meals of millet and milk at all smom.u
By locating dispemsaries and health centres at places with permanent
water-base, their use by a very large section of the population is assured.
There are many ©eople who are indifferent to the efficacy of modern cure
for diseases, “These people will not readily attend dispensaries/health
centres 4f\ they are ill, especially if the health centres are same
distance away from their homes, However, since other services are
concentrated at water centres, it is necessary for them to go there
of'ten to do one or more of several things - fetoch water, attend the market, "
see his child at school and grind his millet, If they happen to be ill

14, Henin, ReA.Ms, 1966, opg citc, ppe 189 = 191,
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about the time of their visit to the service - centres they may include
a call at the health centre in the list of things they have % do on a
partioular trip.

It appears from table L6 below as if this is precfsely whal has been
happening in South-Western Kordofan, The table is quite instructive
conoerning the influence of markets on attendance at Realth centres/
dispensaries, for it shows very clearly that the heaiih centres/
dispensaries cater for more psople on market days than on any other day.

There are still two other spheres in Which the multiplication of mater
points could contribute to the improvement, of the lealth of the matiom
in general and the momads in particular, The first concerns the cure of
diseases. Continuous treatment desired for the cure of certain diseases,
which is unattainsble under nomedic conditions, become possible once the
nomads become settled, ,The other deals with the spread and prevention
of comminicable dispaseg. Nomads, in their wanderings, are known not
only to contact But.also to disseminate several infectious diseases such as
cerebrospinal meningitis, mlaﬂ.a.,"s relapaing fever, and small pox,
Also, control of epidemics usually necessitates certain restrictions
on movements, Among nomads, such measures are difficult to q:pho"

By becaming settlsd, the nomad's prospects of contracting and spreading
infectious diseases are considerably reduced, And fimally in the event

150 Mm’ R'l.' 1961' m PPe m - w.
16, El Nagar, H., and Baashar, T., 1961, gp, cito, ppe 3k = 35.
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Abu . 1* El Iyal
Day and Date Bittikh | Mum |Ghdbeédsh| Khuwed | Bakhit
Sunday (20th July, 1969) e 33 252 93 2
Monday (218t * "3 23 58* 336* 31* | 30
Tuesday (22ma *) 30 A2 28y 8 38
Wednesday (23rd " ") 27 38 oM 107 | 29
Thudday (2t " ") {2 | a5 | 288 | 100 | 63
Friday  (25th " * 3 39 7| 3m | 15t |
Saturday (26th ") 32 25 227 66 35
Average 35 45 291 107 36
* “Market Wo
Sgurces Culled from daily returms of attendance at dispensaries/

Health Centres of the selected villages during the auathor's
field swrvey, 1969,

Notes Marke$ day at Abu Bittikh is Sunday and at Iysl Bakhit,
Thursday, Market is held twice a week at Mum - Mondays

and Fridays. Although Ghubeish and El Khuwei have
markets, special markets are held twice weelkly for people

from distant areas on Hondays and Fridayse
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of an outbreak of epidemics, their control becames not only much easier,
but more effective,
Eolice-poats.

In addition to emabling the people to live a more healghy 1ife, the
multiplication of settlements with permanent water-base helps to improve
the nation's security. This it does by making possible . ghe creation of
more permanent police=posts. This is highly desirab)é among pecple who
easily become violent over trivial matters, atd among whom the chances
of threats to life and property are great. In South-Western Kordofan,
account of the distribution of police<pbsts is simply a repetition of that
of the ddstribution of dispensaries/health centres. All the centres with
parmanent water-base, exoept thos@ at El Muglad, Abu Zabad and El Odalya,
were post-deep bore creations. Iyal Bakhit is the only centre without
permanent water-base to‘have a permanemt police-post, and the reason for
this is the same ag~thad offered for other services which are located
there,

In this chapter it has been proved that availability of water acts as

a constraint over the distribution of social services in space and time,
Therefore, since government has overall control over the allocation and
siting of deep bores, it can influsnce the distribution of social services
merely by manipulating the allocation and siting of wells,

In exercising its power, the government is constrained by several
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factors, There is going to be a stage when the optimum mmber of water
points has been reached. The stage could be reached either when the

water needs of the populations have been fully met, or when further

sinking of more wells would disturb the balance between withdrawal frem

and replenishment of unierground water, Vhen this stage'\i8 reached,

would it be possible for every water point (bearingin mind the sisze of
water and the per capita minimm daily water requirément of the populatioms)
to have human population large enough to suwpord a school, a health centre
and a market?

For optimm use of services, a certain population size is required,
Each type of services, however, has its own optimm population size and
two types of services rarely have the same optimum population size,

This in effect means that it is possible to reach the optimum population
size in terms of servitce X, but not in terms of service Y or service Z,
A satisfactory determination of common cptimum population size fer
several services is therefore erucial to the success of any multl~purpose
rural water Bupplies poliocy,.

The determination of the optimum population size for services should
be approached within the context of the existing forms and limitations of
resource utilization, In this exercise, the existence of a basic problem
kas to be recognized, Population is a dymnmmic element, but how is the

progressive increase in population size over time to be taken care of in

owr determination of optimum population sigze of seryice?
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In chapter three, an attempt was made to determine hypothetically the
inter - water = point distances both for cultivation and for grasing, and
the human and andmal populationg that a twine-well water yard could swpport
at per capita daily minimm water meed only, It is therefofe appropriate
at this jJumeture to attempt to find out whether ar not theége hypothetical
populations would be of appropriate sisze that would Mmale possible the
optimum utilization of each of the major services of ‘education, health
and market facilities.

Acocording to the Ministry of Education, there were in 1956, 1,060,000
children aged seven to ten in the Sudany that 1s to say, children of primary
school age farmed just ten per cemt\of the populatione Thus, under a
policy of undiversal primary education, about ten per cent of the total
population of any region in the Swudan, should be attending elementary
schools On the basis gf'\the per capita minimm daily water needs, a twin-
well water point would bupport 270 families and their animls - assuming
that both human/and animal populations were evenly distributed in space,
(Re = Chaptei-three)s The average family size in the Sudan being five,

a water point of the size stated above would thus support 1,350 people.
Thio is rather less than the population size to support a single - stream
elementary school of four classes, each of fifty pupils, even under a
policy of universal primary education, singe class giges would be 34 only.

However, the Sudan government is yet to adopt a policy of universal

primary education. As late as the 1966/67 school yvar, of the 1,654,000



children aged between seven and ten years, only 445,145 (Just 27 per
cent) were emrolled in Sudan's public elementary and subgrade schools.
In Kordofan Province, the corresponding percentage was only 23,(and that
for South-festern Kordofan, would no doubt, be much lower still, '

Under a polioy of universal elementary education, @bout 40O fmilies
would be needed to support a single-stream schoole  ‘On this basis,
Northern and Bastern Hamar with an average of 526 familfies per water
point have population size larger than the gptimm required for a single-
stream schools Southern Hamar with 357 families per water point probably
has about the right initial population size to swport a schoole On the
other hamd, Dar Humr with only 107 families per water point would need
at least three wmter points % mupport a school.

The problem is, however, more camplex than the one stated above.
This is because the Sudan\does not operate a system of mixed schools
except at the Univer&ity level. Thus, at any ome centre, to cater for
the interests of both male and female children, there should be two
elementary sghoolse For the facilities provided in the schools to be
optimally used, the population of that centre has to be about 4,000, that
is, about 800 families. A fourewell water yard would be nseded to
satisfy the wmater needs of the population of this siges Under the
present system of making water available to the people, the idea of
a four-well water yard camot be contemplated, for already, existing

twinewell water yards suffer from severe congestion culminating in long

17. Knartoum, Ministry of Bdwation, 1968, gpe gitas rpe 9 = 10.
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delays, At any water-yard, there is only one entrace for both men and
animals, and there is also only one olerk to issue out tickets to and
collect money from water-fetchers, Lven if it were possible to.provide
enough water for population of such a size, there would Bot ‘be sufficient
usable land far the cultivators nor enough graseable pasture for the
pastoralists' herds.

A satisfestory solution to this problem can bé found in the system
of mixed schools in Dar Hamar, In Dar Hum¥; however, a system of mixed
schools will provide a partial sdlution enly. And for economic use of
educational facilities, two or moré mgber points would need to be grouped
for the purpose of elementary s@mcation, Unless the aschool can be sited
at a day's wallking distance (from these water points, the system of boarding
schools, strongly frowned-at earlier on in this chapter, would have to
contime, This 4s ond of the items of costs that must be inourred to
overcome the problems of spaciousness.

For optimum vtilisation of health facilities, larger populations
than for primery schools are needed, Since it would be &ifficult to meet
the waterand/or land needs of such popul:tions at a single water yard,
several water points would have to rely on a health cenmtres But if these
water points are too distant from the health contre, their inhabitants
might not take full advantage of the service it offers.

Another service whose population size for £fs optimm utilization

is worth considering is the market. For social and economic reasons,



a market should be able to serve about 20,000 people. In South-Western
Kordofan, where population is sparsely distributed, this implies that a
market has to serve a very large area. The sisze of the area served by

a market has introduced us to ancther concept - accessibility, which acts
as a oonstraint on size. In South-Western Kordofan, where iE'he problems

of large area in terms of human occupance are real, the-desired size can
be achieved only at a great financial sacrifice, ‘This is because getting
%o a distant market is not easy. Lorry transportation is wncomfortable,
slow and expensive, In the modern sense, there are no roads but merely
motorable tracks in South-Western Kordofan, and very large sections of
these tracks particularly those in(Sbuthern Dar Fumr are umpassable by
motor lorries in the kharif., In addition to the poor state of the tracks,
there are no special passenger = motor lorries except along the 34 km

(21 miles) stretch of motorable track linking El Muglad with Babamusa and
plied daily by two buses. Llsewhere, the tracks are plied by heawy motor
lorries and receiye-the bulk of their to and from traffic from imported
oonsumer goods ‘amd agrioultural produce respectively. Any person wishing to
travel on‘any of these lorries unless he finds a place in the front seat,
should b8 prepared to keep company with sacks of agricultural produce or
wooden and cardboard boxes of imported goods which would provide him with seai
The other means of getting to the market are by riding or walking, Riding
on donkey or camel over a great distance is tiring, while walldng in samd
is not only slow but also difficult., Under such a situation, esach water
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point could be regarded as a market centre of the minimm population size
where to buyy the indispensable items of daily life, In addition, there
ought to exist a fow periodic markets of higher status serving'a grow

of water points for the purchase of higher order goods anl for-the sales
of agriocultural produce,

SUMMARY

It has been shown that in South-Western Kordofan, there exists
a strong positive correlation between thg mmber of services in a
settlement and the age of its permanent water-base, This correlation,
suggestive as it may be, has been found to be dwe largely to th: fact thut
most of the services owe their-locations to the wgberwbase, rather than
the services being responsible for the location of the waterwbase,

It has also been ghown that the multiplication of water points could
be used to achieve_seferal objectives. It could be used to increase the
mmber of centrgl places, increase revenue from animal tax, and make
its collectiommuch easier and cheaper. In addition, it could be used
to bring'doyn the per capita cost of elementary education without lowering
standards, and subsequently to make more places available to the children,
This can be achieved by abolishing the sfvr;:"of Yexpensive' boarding
schools, This is highly desirable in a country where the right to education
is still largely a matter of chance,

Finally, it has boen demonstrated that conflicts exist not only in
the population size for optimum utilization of resources, but also in
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the population size for the optimum utilization of different services
and amenities. The optimum population size of any water point i1 determined
by the amount of water and usable land available, On the other hand, the
provision of services is depemdent upon population size. (Buf; usable land
is dependent wpon availability of water, In this m, water becomes the
most important independent variable for all other things in South-Westerm
Kordofane

Therefore, to achieve maximm results, w policy designed to effeot
~ soeial and economic change in a mter-defioient region as South-Western
Kordofan, should give periority to lmCreasing the number of centres with

permanent water-base.
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CHAPTER EIGHT
SUMMARY AND CONCLUSIONS

In water-deficient South-Vestern Kordofan, the provlsi%fn’ rural

water supplies has been used to stimulate economic and s evelopment.
The rural water supplies' programmes, which have ¢ ed mainly on
sinking deep wells, started of ficially in 1947; s one hundred

and five water points had been created in Smt@ﬁem Kordofan alone.
These water points cannot, however, asth@ ninimum water needs of
the present humen and animal p@ulati@?;o do this at least one
hmndred and thirty-nine additional w water points will have to
be created, \@

In pursuit of its rur er supplies' policy, government has
shifted emphasis in its ammes on three different occasions, Ini-
tially, emphasis w égoed on providing rural water supplies in order to
conserve the s %mﬂ: the middle of the 1950's emphasis shifted to
providing %er supplies as a means of land use planning, Since
1966, attefrbion has been focused on using the rural water supplies program-
mes t ate sconomic growth.

chrmxlating and executing its rural water supplies' programmes,
government seems to have been influenced by two conflicting principles.
These are the principle of need and the principle of balanced utilization
of resources, The former principle involves making water available
wherever there are people and animals. The latter, on the other hand,
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envisages sinking wells only in those places where their use would not
lead to a deterioration of the local rescurces, Neither of the two
principles has been striotly adhered to., Strict adherence to the first

principle would negate the latter, because in sani-wi nments,
men and animals usually crowd at the few centres z t sources
of water supplies and tend to over-use the land s around those

centres, If the second principle were to b\/ etly followed, most
of the existing bore holes would have beeéuk and subsequent ones
would have to be drilled away from centres of population
concentration, and in that case, expect to find meny deep bores
which would be older than thd.\%tlemmts.

It should ordinarily be difficult to achieve the latter
objective for two mainre o« Pirst, it is the government that prospect:
for underground 'ab&( ocates wells and finances their drilling,

Secondly, where is water in an enviromment generally lacking
it, men and from less favoured areas have to go there to settle
if mlya% o This claim has been attested to by the existence
of settlements in South-~Western Kordofan which postdate their

de ores, two notable examples being Abu Bittikh and Dijdeij.

The needs of and demands by the communities of a country with
several physically and/ar culturally heterogeneous compenent regions
are likely to be very varied., Since heterogeneous people within a
nation and particularly those living near the margin of subsistence,
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are often narrow-minied, bilased and selfish in their @emands, they
of'ten opt for shortesighted policies which, in most cases, are at
variance with the country's national objectives. If the government
ol such a country attempted to meet the varying demands by all its
communities in arder to maintain economic, social and pelitical peace,
it would find itself involved in numerous contraddefions when formula=
ting and executing developrent policies.

The situation described sbove is very true.for the Sudan where
there are persistent and heavy demands-fof water by mummerous tribes,
Therefore, the Suian govermment has\been much influenced by the two
principles of need ani of conseryvative utilization of resources in
allocating deep bores in timé(and spaces This is why it has not been
possible in this study to @plain the present pettern of the distribu=
tion of deep bares in South-Western Kardofan in termsof any single
principle.

The sinkixg of deep bares has contributed sigmificantly to agricule
tural predwstion. This cliaim is suppurted by the records of ammal
erop #ales both in the various local markets, ani at E1 Obeid Crop
Market on behalf of Southe-Western Kordofan. These records have shown
upward trends since the programmes for rural water supplies begane
Inoreased crop sales have been shown to be dues to cxpansion in production.
There is evidence also to prove that expansion in cropped ares has been
taking place., Lvidence in spport of this is to be found in the anmial
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estimates of cropped area by the Ministry of Agriculture and in the
results of the sample survey into pre- and post-deep boare programmes’
farm size, the limitations of the estimates and surveys notwithstanding.
It has also been showm that the expansion in cropped &u been

made possible largely by the rural water supplies! g:mea.

It is, hovever, very surprising that comp of the mean farm
size of centres with permanent water-base \ﬂm mean farm size of
those without, has not provided us w:lt)%conclueiva evidence sbout
the degree of contribution which ¢ ?Ktion of more water points has
made to the expansion in cropped noted above. TFor example, the
mean farm size for villages w@he oldest permanent water-base, is
smaller than that for v&vs without permanent water-base, This
anomalous situstion result of the interplav of several factors.
First, the Hamar %ﬁ Humr, the two main tribes of South-FWestern
Kordofan, dil‘l%\gﬁﬁomtly in their attitudes to cultivation.
Secondly, abitants of villages with permenent water-base and

%ﬁa of those without, have differing felt needs for imme=
dienh. For example, the residents of villages which do not possess
i) ent sowrces of water supplies now have water brought to them by
lorry tankers. These people pay much higher prices for water than
those who live in the villageswith permanent water-base, While a four-
gallon tin of water costs nothing at El Odaiya and costs two milliems

(£80.002) 2t eny of the centres with deep bores, it costs between five
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and ten piastres (£80,05 and£50,10) in Mavbuta and Iyal Bakhit, The in-
habitanta of vinagc'as without permanent water-~base are therefore compelled
to cultivate more by the nend to get more money to pay for water. Thirdly,
there iz intense competition for the land near and about points,
Consequently, culivators who want to make abnormally farms have

Tt should he pointed out at this juneture, ver, that reference

to travel far out, and this not many people are & to do.
to farm sige alone does not tell the whole X By and large, the
lands near and around water points are z?& ntensely used, (many crops
being commenly grown together), vated for longer periods, and
are rested for sharter duratio @ lands situated elsewhere,

The drilling of deep b(r has decisively modified the way of life

o4 prbrsd monats: sl el somonts orpetiaiion, The wells Bawe

already led to a sh in the cyele of transhumance and a consequent
tendency %o s tion. In addition, the pastoral Arabs on settling
dom, have be to cultivation. The decision to take to cultiva-

tion to produes at least part of their food, and if possible to have
sm-pluéx sale to pay their livestock tax, has introduced a new
w@m into the pastoral economy., The pastoral nomads are known pgt 4o
possess a piraly mercenary attitude to their animals, Their economy does
not, however, allow them to be self-sufficient, and they are obliged to
make purchases from the settled population so as to meet their basie
subsistence needs. To pay for these needs, and also to pay their amual
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animal tax, they need cash;y they are therefore forced to sell a few
of their animals, Now that they combine erop production with animal
rearing, their cash needs have become less. Some might even have extra
cash which could be invested in livestock, for unlike many Africans
they show little interest in investment in educating ¢ Qﬁ.ﬂmn, while
their felt needs for consumer goods are still very 1& pastoral Arabs
of the Sudan are not alone in this practice. Tha@ural Tylani of nor-
thern Nigeria behave essentially in the same

Two other factors operate to reduce ge to sell animals by
the pastoralists, First, there are n ties for selling milk;
one such opportunity is offered by ?B:bamu milk-processing factory.
Another 1s offered by the demand Pegmilk products among the rapidly
growing non-livestock tion of settlements with permanent
water-base, Secondly, @\ume that the pastoral nomads of this region
save by watering at bores is used to inorease their gathering of gum,
which brings ¢ eciasble secondary income, In this they resemble
the nomadic of Sene@al.:z

The tion described above could have two fare-reaching economic
and cal implications for South-Western Kardofan. TFirst, fewer
anim would now reach the meat markets and these at higher prices.

1. Dup:l.ro, ll., 1965, Trade and Markets in the Reonomy of the Nomadie
ger (Bororo), in (Ed,) Bohanam, P, and Dalton, G Ops cit
PDe 353 55&»-

2. Mo, PDe 360 - 361
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Meat consumers would therefore have to pay more far meat, Secondly,
there would be a rapid increase in the animal population with serious
consequences for water and graszing, In this respect, the influence of
the creation of mechanicel wells on the nomadie Arabs of S Tlestern
Kordofan differs maritedly from that which the sinking eur@pwens is
having on the Fula of Guinea, "In Guinea", writes s "the Fula who
have become sedentary have modified their pastor to such an extent
that in this area the trade in livestock has ra@sd disquieting propor-
tions and wealth in livestock is likely to pet!‘r."3

Fram the situation described abavg is obvious that the multipli-
cation of water points is ha¥ing s irable effects on the pastoral
plaming problems, The pastoral Arabs,

economy and these would pose s
like the Wodazbe, "have pr
from their herds nor th&
maintaining a neces gin of u.fety."l" One of their essential
preocoupations @only to maintain, but also to increase, at all costs,
the size of herds, The reason for this attitude iz that until very

never calculated the total yearly incame
of it which they could dispose of while

recently pastoralists used to suffer great periodic losses in their
herds drought, exhaustion of pasture and epizootics disease or by
a comb on of these,

Periodic occurrences of drought and outbreaks of epidemics can,
however, no longer be relied upon to keep down the animal population. The

3+ Ibide, ps 361
e M‘ pe 337
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bhttle against loss from drought is being suceessfully waged, and
substantial achievements have also been made in the fight against epizootiecs,
Apart from the fact that great sdvances have been made in Veterinary Medicine
the pastoral Arabs have learnt to take advantage of the w services
offered by the govermment, Thus, of the three major s that used
to operate singly or jointly to reduce the livest tion, only one
- pasture exhaustion, is yet to receive any sa ry solution.

In the light of the situations deseribe M, several questions

should now be engaging the minds of ars ad plamers. In the
context of availability of water and land, what ought to be the
optimum populstion sigze of = wat t? Vould such a population be of

the optimm sige Por the pronan of services? Bearing in mind that
populations (humen and mﬁm@are dynamic elements, what measures should

be imposed to ensure he optimum Fpnlaﬂon size would not be exceeded?
The pastoral Arabs he-ifestern Kerdofan place high premium on the
size of their In the recent past, they had valid reasons for maine

tadndng this\a$tftude. One of the most important ressons is the real
tireata \l to the herds by drought, diseases and shortage of pasture.
Now se threats are being removed, could the animal owners be
persuaded to modify their attitude to their herds accordingly?

It is desirable to maintain a balance between water, grazing and
animal population, The orucial question to ask is, "What could and
should be done to persuade the animal owners to keep domm the size of
their herds within the limit of available water and pasture?" Far a start,
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a caleculation should be made of the total possible yearly incame from
herds of average size, and of that part of it which could be disposed of
while still maintaining a necessary margin of safety, A calculation
such as the one suggésted above would have a useful xn'actien{applicaﬁen
when the optimum livestock population size is reached. ong as the
present system of operating the pastoral industry o h-Vestern
Kordofan continues, it is tle view of the writer\ the optimm livestock
population should be determined by the Nbunt of foller which is
availsble in a bad year. A safe calecula what the minimum amount
of fodder available in a bad year is @ require several years' joint
research by climatologists and ts. Once the optimm livestock
population is nown, past s\hou]d be encouraged to dispose of every
year, the equivalents of tl@mua.l inovease in the sizs of thalr herds.
There are sevur%é@ tirough which this objective could be achieved.
One of such ways is-by manipulating watering prices and livestock taxes
to favour unarQL herds. Alternatively, the responsibilities for
paying for services and water supplies could be transferred to
local au ties who would compel the uses of these services to pay for
then to the size of their herds. Another way is to increase the
cash needs of the pastoralists by opening new avenues of expenditure to
them, At present, the people spend mostly on water, food, beverages, and
clothing, They spend very little both on shelter (the pastoral nomads
live in portable tents while those who are settled live in simple houses
built of local materials), and on household goods. Pastoral Arabs possess
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very few items of household goods. The fewness of their possessions
has been attributed to the transhumant nature of their life. Now that
they are becoming sedentary, they may wish to inorease the number and range
of their household goods, An enquiry that is worth m% "To what
extent would the pastoral Arabs invest in housing and hQGKaM effects?
What other consumer goods would interest them?" satisfactory
solutions are found to these queations, the p of water shortage
and grasing exhaustion and deterioration asist.

The multiplication of water points %ﬂz—hsﬁm Kordofan has
led to a contraction of the area mﬂa@ trees (due to expa.nd.m of
cultivation), but & rise in the of gum production (results of efforts
at rehabilitating gumegardens & greater intensity of gumegathering),.
Cum-garden rehabilitation @ en accompanied by highly desirable fimda=
mental and revoluti changes in the traditional system of ownership
of gum-gardens and Hovever, one major question which still remains
to be answered ould people continue to invest their efforts in gum-
gathering were other employment opportunities in the dry season?"

\study has shom that in water-deficient Southeiestern Kordefan,

a ty of water supplies on a peremnial basis has a strong influence
on the spatial location of social services, and also that the number and
range of services available in a settlement at any point in time are a
function of the age of the settlement's water-base, The evidence for
the first of these two claims exists in the fact that with the exception
of the health centre at Tl Mugled, all the services in the settlements
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with deep bores wore established after the drilling of their bore-
holes, Similarly, the latter claim is evident in the fact that the
mmber of services and the ages of permanent water-base in the sampled
villages are strongly positively correlated. A

This study has also shovn how the deep bore progr 3 by encoura-
ging the nomadic population to settle dom, have aff@cted and might
further affect the provision and use of social ess First, the deep
bare progremmes heve already started to faoi]}tgte revenue collectdon.

This augurs well for the future uwh@ South-Vestern Kordofan,

as the local muthorities would have n@ ey which they might use to

increase the mumber of services e area or Iimprove existing ones.
Secondly, the deep bore pro wmould reduce the need for boarding
facilities in elementery and the cost of education per elementary

school pupil., The =a made from this would, no doubt, help to bulld
more elementary sob{qg‘ for which these are great demands, The deep bore
programmes %o encourage a greater mroportion of the sick to make
use of the facilities provided by the government, The indication
that & % happen is provided by records-of daily altendants at five
sel %.hpmuda/health centres in the sampled settlements. These
rec show that mare people patronise the dispenseries/health centres
on market days than on ordinary days. Once the nomddic population are
completely settled, it would, under normal circumstances be easier to

combat successfully the spread of infectious diseases among verious
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camunities. This would, no doubt, serve to bring about considerable

improvement in the health of the people of the study region.
Finally, the deep bore programmes have made possible the successful
introduction and acceptance of several cultural innovations which the

sorghum/permisetun mill is the most notable example, e of the mill
has brought much relfief to the adult female papulaﬁ& @e always hard-
pressed with domestic duties, \

T Abn; Shents e Abioupd 4 et o Oniin pEN oIl lbie
sige that would make economic use of all ¢ services provided in
e settlement had to be given up beecau Qm beset with many problems.
The most impertant of these prob lates to the fact that the optimum
population sisze in any centre h permenent water-base is dependent upon
the amount of water andthe@ of usable land aveilable., Such an
optimm pepulatioen ais ﬁ')\rarely large enough for economic use of any
other services. 8 éﬁ.’erent services have different optimm population
sizes for their ¢ use, the author is of the view that the creation
of "service might offer the best solution to the problems eutlined
above., A Mﬂoe area' comprising one or a number of settlements with
perm ter<base would be required for each type of service, The size
of a 'service area' would vary according to type of servicej thus a settle-
ment might similtaneously be a member of several 'service areas'.

From what has been written so far, it should not surprise anybody that
the Sudan government has taken the solution to the problem of secarcity of

water to be the basis for solving all other social and economic problems
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in South-estern Kordofan, Already, the govermment has spent & lot of
money on the provision of rurel water supplies. The money spent should

be regarded both as economic investments (since they enable the population
to increase their productions and consequently, their inc s and as
social investments (since they enable the population ove the
conditions in which they live)., So far, the go s rurel water
supplies programmes, =28 an antl-thirst measure, aclieved a spectacular
success, However, because the solution to the problem of water-deficiency
has been largely sought in isolation, se complex problems asaociated

with the utilization of resmoe@@ﬂws have cropped upe The

emergence of such problems has ¢ pointed out the need for more
comprehensive plans designed solving the existing social, economic

and ecological problems of@th-%atam Kordofan, In an arid or semi-

axid enviromment, a ty of water occupies a unique position ameong
factors which \(avourable social and economic change. The provision
of rurel wat es should, therefore, continue to be recognized and
used as a ental key to spatial organization of social and economie

mﬁd%:t only in South-Vestern Kordofan, but also in the whole
Cen .
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neighbour; ami N =No, of points,

whers P a ) thet is Noy of points
Area

Raxlommess
Clustor
Yaximm dispersal

Well Noe

Noarest Neighbowr
Distance between them (km)
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(2) Pre = 1946

111 i1 i |4 354 E i 14 | 113
1) 2| 325§ 6| 7| 4750 10 | 12| s.0
2} 3| 25,0 7| 6| 4751 14 3| 4540
3] 2 25.0 8 |13 117.5 i 12 10 540
L 3] 35,08 9 | 6| 57.5 J 13 12 | /15
5| 4| s2.5 :

!’A = 38065

T = 41,67

(») 1946 = 1935

1 |44 | 3111 4|
1| 2| 32.5 26 | 57.5
2| 31| 254 7| 20,0
31 24 |\ 25 22 | 25,0
L | 24N 17.5 235 | 20,0
5 N¥6 17.5 18 Te5
6 127 | 4745 L | 175
71 20 | 20.0 28 | 35.0
8 |2 | 30,0 8 | 30.0
9 | 27 | 22.5 9 | 22,5
i 28 15 | 15.0

Ty = 20,36 r = 0.7
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(o) 1956 =~ 1965

|IDI_ i1 i1 | 111 i i1 ii | 111
1437 10| 5.0 23 | 18 18 | 30.0
21 3 12| 75 | 2 L 9 | 22,5
312 11| 5.0 25 | 38 42 | 12,5
L | 24 28 |15.0 26 36 1 Te5
5 |16 5 A_. Te5 i 27 9 8 | 22,5
6 |33 2 1175 | 28 |15 13 | 20,0
7 |2 23 | %5 § 2 7 1 | 12,5
8 |38 42 1325 W30 415 19 | 5040
9 |27 7 120,0 b1 21 36 |12.5

10 |12 31 |17:5 32 28 39 | 200

1M % 23 MOoO; 33 7 39 |80.0

n.» = .-Womu

a Py
r = Oog
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2| 63 55 | 54 | 150081 | 32| 5.0
3] 2 56 | 33 | 15:0.% 82 | 81 22,5
b 6 57| 64200 8 | 38| 10,0
5] 16 58 | 39 20,0 § 8 | 26} 15.0
6| 56 59 @0 [15.0 | 8 | 36| 5.0
7] 66 60,159 [15.0 | 8 | 85| 5.0
8|38 6 | & | 75| 87 | 88225
9| 49 62 | 2 115,01 88 | 87]22.5
10 | 12 63 | 2 {150 | 8 | 90| 12,5
1 |45 64 |20 15,0 § 90 | 89| 12.5
12 | 10 65 | 7 [10,0 | 91 | 43| 75
13 | 12 66 | 7 | 75 | 92 | 92}10.0
W | 67 |66 (10,0 | 93 | 9u{ 10.0
15 | 23 68 129 25,0 i 94 | 95| 7.5
16| 5 69 |68 |275 || 95 | 9u| 7.5
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18 |23 T oj22 M75 | 97 | 39 12.5
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2 | & 70 43 ho.o §103 hou | 40.0
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93,536 ‘
Lk 108,235 80,326 QT2
45 110,416 91,985 0.833
L6 134,142 17,662 1.279
47 228,516 316,511 14384
48 302,426 309,124 14022
49 226,97 235,728 1039
1950 236,212 308,435 14306
51 360,662 795,432 2.205
52 335,133 625,855 1.862
53 354,260 K755813 14343
5k 340,435 8145169 24392
1955 469,929 15,299,796 2,765
56 456,531 1,324,295 2,901
57 1430, 791 1,945,040 24656
> | Bm | tem | i
» ] ®
19% 482,404 1957, ™1 44058
61 47,520 1,520,125 3422}
> 5 ’
64 246,386 865,999 34515
65 325,47 1,042,334 34203
66 364,615 15144,253 36139
67 252,529 1,216,035 LeB11
68 428,083 15594,991 36726
e
Average 293,72 723,17 2,462

Sgurcet These figures have been oulled from Charts showing
sales at E1 Obedid Crop Market between 1938 ami
1968 = E1 Obeid Urban Council Office, Bl Obedd, 1969.
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