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PREPACE






In editing the findings from the two areas 1t 1is
thought more practical to keep the three reports as separate
entities, Hence they shall be presented in the following

order:

Report I: El Khuwei-Mazroub-Tinna Siudy Area,
Report II: Messeriya Humur Study Area, and

Report ITI: the Community Perception Study Repors.

Though kept separate, we emphasize again that the
findings from Repsrt I and II ere integrated ain Report III,

Tollowing this volume and as recommended hy the
perception study, a fourth and favnal repcrt s3ha1l be
prepared as an annex to the volume The revest shall
contsin an intervention plan, wherchy one of the twenty
villages covered by the perception stady shull be celected
for degsigning an action programme 1n consultation with the
village population. The ohjyective of the progsramme ia to
improve the environmenial conditions there



TART_ONE

EL-KHUWEI-}AZROUB--TINNA STUDY AREA
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FIG.2 THE VEGETATION OF KORDOFAN REGION
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Vegetation cover and forage production are
considerably higher, The area lacks adequate groundwater
resources for borehole development and, although several
hydrological investigations had been carried out to try
and solve the problem (Land and Water Use Survey in
Kordofan Province, 1967), as yet modevrn terhrology has
been unable to improve on traditionai =/ otice.
Consequently much of the forage produced 1n the aree is
not grazed, nhut is anly destroved by fires, These are
very frequent and may continue for two or three days
before they are put out. Perennial grasses and herbs are
denaged and the pgrazing resource at present 13 largely
based on annuals.

The tree mortality 1n thls transect 15 us nigh as
20-25 per ceni. The loases are <oncenirated mainiy
amorg Dalberxzia melanoxyion and Albizzia serlcpcephalla.

Seeding regeneration zs actually very small in comparison

to the loss. This phenomenon should alse be 1nterpreied
as a direct result o f{ires snd drought.

4.1.2, Transects 1n Abu El Sari and Maecroun Area

The first part of Table 2 exempliries Abu Sar) area.
The soil is mainly sand dunes covered by Asacia senegal

Guiera senepalensis, Compretum Kordefanum, Sclevocarya

birrea; Cenchrus biflorus, O0dladia senepsiensisa,
Aristida pnllida, and Eragrostis tromuis

Forage produztion ane so0il cover are welt maintesined
due to the area’s loca%ion in the thirstiest part of the
district where water selling is a rer.arkably profitable
investment., Tire problems are still ain existence.
Perennial grass ani tree loss 1s commonly observed because
this area is just a contimuation af the itransect iine
north of Khuwei village.

The second part of Table 2 indicates a clear
devastation of Mazrou® %o a radius of 1% kilometer
due to the presence of s number of surface wells run by
villagers from =round liazroub. The so1l s
mainly sand dunes covered by Acacia  turiiilis,
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Leptadenie pyrotechnica, Acacia genegal, Cenchrus biflorus,

and Eragrosbtis tremula. In the first five kilometers out

of Mazroub, the main tree cover is Acacia igrtillis, which
is smashed down by browsing., It is replaced further out by
Leptadenia pyrotechnica and Acacia senegal.

Fire incidence is readily observable beyond a grazing
radius of 1.0 kilomster from Mazrouh, Pure siands of
Leptadenis sp. and Aristids pellida are seriously damaged

and a poor cover of annuals prevails in most of the area.
Group intervisewing of villagers showed that in the past fire
lines were usually constructed and vegetation was protected
from damage. Organizing the constructien of these barriers

to the spread of fire was a chavacteristic feature of the
rural colenial administration. Worik on the barriers was car-
ried gut annually at the villuage level. This system has
broken down compietely and the new system of subcantraciing
the work out to private couniractors does not seem to work
particularly well. W™ .equently the fire iines are constructed;
it at nl1, after fire damage has oceurred. Fires are
frequently set by nomads to remeve the dead vegetation and
gtimuiate new growth, The exact role that such burning
plays in dryland euclogy and range m magement, for good or
for 111, s uncertain, i% « <its strong opinions from both
acientists and loc¢al anhubitants, and merits detailed
investigation before fire 2an te considered to be an
indicator of envircenmental daetliine,

The last two points in Table O are taken from the Tinna
area. Tinna is a natural reservoir near which nomads camp 1in
the dry season. The so:l of this avea consists of two main
features, the clay soils and the sandy soills. The clay soil
is vepetated by Acacia mellifera, Acacia nubica, Commifera

africana, Shoenfeldia pracilis, Aristida funiculata and

Cymhopogon sp., while the sand dunes are covered by Leptadenia

pyrotechnica, Acecis senepal, Cench. ug bifiorus, Eragrostis

tremula and Cyperus munditti., The area shows signs of overuse
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leading to an unbalanced ecosystem. This demands that the
renewable natural resources continually maintain sustained
yields to meet the present and future requiremeats of the
dependent population. There are signs that che ecosyvstans
in the two &arcas studied are failing to meet the prowing
needs ol the totnl populations and are shpwing many signs
of stress, az shall be better revealed by the 115t of

indicators arrived at by the present studv.

From interviews conducted at the sites visited, a
plcture of the ecological conditions in the two areas, 15
years and more ago (i.e., priaor to the mnssive vrorrams of

water provision) 1s beinm estnablished.

In the two areas, during the nre watep development
era there war » better vegetatinn cover This hetvter
guality vegetation included both more perennials and
greater diverzity in the composition of the upver and the
lower story. All those interviewed confirmed the prevalence
of highly veluded tree and grase snecles. MNany of these
prized species, especially those rrasses valued Tor their
palatability and nutriticnal value as fodder, no longer

exist or have dimrminished in area.

Similarly, the local population reports that both
areas were rich in viladlife i1ncluding wany species of deer,
hyenas, fnxes, rabbits, ostriches, guines Towl, =tc. These
are no longer gsen except in a few spots ocut of reach of
human influence,

Al so, hoth hurman and livestock nerulntiol. vere smalleor
ir the past w»th limived gecgraphic di1stiibution, and migra-
tory movements, Khuwel was established at the turn of the
last century, when the founders returned rom Omaarman
following the collanse of the Mehdiva. Tuber Abhu ¥l Seri is
also & village that hag cor after the Maniiva. W1 Na:roub
and Tinna were o0ld water contres that were 1n use prior to

the lfahdiys, the former by tihe Magan=cn ngade, and the latter
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The ones of Khuwei, for illustration, are shown in Fig.(3).

Fig, (3) Khuwei and dependent villages
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—r

The people from these willages visit the wateryard
deily or every other day to obtain their supplies., Water
is carried in a variety of containers and by different
means (donkeys, camels, end certs) to these villages. It
is estimated that on the average about 4OC women, 100
donkeys {(carvying big skin bags 6-10 tins capacity), 300
other donkeys (carryiny two wkins -~ the usual type) and
200 camels (carrying tig sking) take water daeily from the
wateryard to supply Khuwei, the 8 surrounding villages, and
some of the nomadic camps in the vicinity. This average
increases towards the end of ithe dry season, Both Khuwei
and Mazroub constitute focal poifis in the local water
distribution system. The dependence ol both traditional
animal and modern motorized water distributicn technologles
on Khuwei and ¥azroub enhances the dominant role these
centres play in water management, Their wateryards experi-
ence very heavy use, snd the vicinity of the towns and the
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Table 7

Population of Major Settlements in the
Khuwei area

: tSize of : Size of other 3
¢ Place ‘popula-~ : population dependent :
: ttion H on place 2
Khuwei 6000 1500
Washarbo 1500 2500
Dodiya 1500 %000
Ankoo sh 150¢ 13CC
Daw &l--Beit £00 50C

The increase in population has coms about as a result
of one of three factors:

1) Natural growtn in population size;

2) emipration from other areas and resettlement
near centres of water supply, and,

3) progressive settlement of nomadic families.

All three factors exert more pressure on the existing
rescurces. ‘They lead to expansion of the cultivated areas,
increase in numbers of animals, expansion in the amount of
land under grazing, cutting of trees to neet new housing
needs as well as the domestic f'uel supply, and praovision of
human communities and livestock,

The situation cun be summarized as follows®: incresse
in human population through natural growth and migration
leads to expansion of the use of tile ecumene which, 1f npt
Coupled by raising the yields of the ecosystem, produces
envirommental degradation., The evidence that the system is
not yielding adequately is indicated by the fact that: 1)the
area i1s not producing enough staple food crops and is import-
ing from other parts of the country, 2) milk and meat
supplies are only occasionally available, 3) incomes are
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the range lands around these centres. The severe pressure
placed on the ecosystem by a continually increasing number
of animals i8 an environmental indicator that needs moni tor-
ing.

5.3.5. Opening of New Land

With the natural incresse in populatian, the provision
of new water sources, the rise of new settlement and the
expansion in old ones, more lands are brought under culti-
vation. This entails removing the veretation to make room
for the newly added agricultural areas. This 1g normally
carried out in two types of land: (1) the Coz which 1is

sandy soil; and (2) the Juraba or Si13a which is a sandy

clay soil. The average farm size i1n ihe 90z 13 about 10
makhamag, while it 15 in the range of 3.5 mak ham~s 1n the
Juraba. A makhsmas &s a unit of measurerent varies from

one part of the country to the other., In Kordofan 1t is
6300 Md, nearly 1.5 acres,

The crops grown in the Quz are Aukhun {Penuisetum spp.),

groundnuts, sesame and watcrmelons., Those grovn in the Jjurate
or Sisa are sesame, sorghunm, ladyfinpers, peas, and cucumber.
The latter 15 a kind of house wife vegetable arden crop

grown in close proximity to the house Dif ferent <ropping
patterns are adopted depending on the combination of Crops
grown and the general soil fertility, Ee:ause the most

Common cropping system is a form of shifting cul tivation,

goll fertility depends very much ou the lenpgth of the

fallow period.

In the past, land was pleniiful and the failcw rotation
which set aside exhausted land waz n lengthy one. 1ndividual
families owned cultivable lands ranging from 30-1C0 makhamas
in the Qoz areas and ahout 10 makhamas in the Juraba or Sisa

areas. At any one point in time, average area cultivated
was 10 makhamas in the former and about 3.5 makhamas in the
latter. Since the mosi common cropring pattern adopted
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research findings, comparing production in those areas to
newly opened ones. The yield of such crops as hashab,
sesame, groundnuts and so on can be an indicator on the
premise that putting the same piece of land under crupping
for many years leads to decline in soil fertility and a drop
in yields. Interviews held with the local communities in
the areas studied confirm the avove observation especially
around old water centres like Khuweil, Wazroub and Tinna.

Yields vary from cne ~rop to tuhe other depending on
a number of factors. One variable 13 the type of land,
whether 1t 1is 0ld or newly opened, steeply sloped or flat,
water retentive, etc. Yields also [{luctuate considerably
from year to year depending on raifiall. Ejualily imporiant
are the ef'fects of peats and diseases. Table 8 provides
estimates that give some i1dea of the variation i1n vields
between o0ld agricultural areas and newly opened cnes.

Table 8

Yields per Makhamas 1n sacks for
different crons

: Crop ;Old ar eui Hawnl Zr??gened :
Dura 2 5
Dukhun s I
Groundnuts L 10
Sesame B

[

Usually a newly opened plot which was tallowed. 17
adequately prepared by "cleanming" off the regenerated native
vegetation, 1s put under groundnuts and then alternated for
four years between this craop gnd dukhun. Tn ¢ ases where the
land is less adequately prepared, it is put {irst under
dukhun which ig then rotated with proundnuts for the same
period. Also land that was under watermelons is followed by
dukhun; since there is a general beliel anong farmers that
a watermelon crop increases soill fertiltty
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Khuwei exhibits this principle since it falls on
the active, all season En Nahud-EL Obeid road, about six
hours by lorry from the latter. Therefore;, fuel-wood and
charcoal production and trade have assumed important
vositions as sources of cash for many families in the area,
which is not the case at Mazroub and Tinns,

As reported by a aumber of informants, charcoal
production for export has been practiced extesively during
the last seven years. Apart from the increasing demand for
thie commodity, some attribute expansion in production to
continuous apgricultural failure. Bad harvests have
encourgged poor cultivators with no source of earnings other
than agriculture to turn to charcoal burning,

Permits for charcoal burning are issued by the
Administration for Forestry at Bn Nahud, Usually thu
application for tne permit does not specify the purpose
as cutting wood for charcoal burning, but as requesting
permission for clesring land for agricultural purposes,
and indirectly using the cleared tree cover for tle
production of charcoal. Very often people exceed vhe area
allowed. A well known case in the area is that of a
merchant who violated the license issued to him to clear a
limited area, by denuding a whole tract of country in
Umm Layouna Area, producing 2000 sacks of charcoal.

Khuwei consumption of charnoal is estimated about
LOOO sacks per annum, of which about 2400 sacks are used
by the 20 coffee places, and the balance of 1600 sacks by
the village population. Wood consumption is difficult to
estimate, The village obtains its supply from cart owners
who collect dead wood from distant places and =ell it to
the villagers.
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5.3.9. Number of Lorry Losds of Charcoal from
an Areas

Besides the amounts that are consumed locally, there are
those produced for export to El Obeid ang the other centras
outside the province. The Forestry Clerk at Khuwei
collected in 1980 a sum of Ls. 600 as local taxes on
forestry products, including items such asg charcoal, fuel-
wood;, ropes, palm leaves, wooden handicrafts, and go on.

Of this amount about Ls. LOO are believed to be the royal.
ties from charcoal, Divided by 11 Peto, the tax per sack,
this indicates a 1gcal production of 4,000 sacks for which
taxes were paid at Khuwei. This does not include that
amount for which taxes were paid at Bn Nahud, and other
Pleces like Babanusa, Nor does it account for the
bossibility that sgme producers avgided paying taxes
altogether_on some portion of theip output,

In 1980 about 4O lorries (each with a load of 120
sacks) trave’led through Khuwei carrying charcoal to El
Obeid. This charcoal Was produced 1in the area tetween
Khuwei and En Nahud, 1980 is not g £00d year to measure
production from the area, since in that year charcgal
export outside Kordofan Province was banned by 2 local
order, Under normal conditions, more than L0 lorry loads
of charcoal are annually taken from En Nahud -El Khuwey
area to partiglly meet the supply Tequirements of wl Obeid,
plus other distant centres as far as KXhar toum,

Lorry owners do not produce charcoal themselvesg but
normally obtain the license to export charzoal after paying
8 nominal tax of 1 p,t, per sack It is the precducer whe
must pay the much mgre substantial 11 p,t, per -~ack tax.
The shipper buys from the producer at any average price
of Ls, 1,000 per 8ack, which indicates the profit margin
open to him, when he sells ut El Obeid or Khartoum,
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8till the.case in Mazroub and Tinna areas in comparison

to Khuwei. The location of Khuwei on the main road to
western Sudan has encouraged depletion of the resources

in its immediate vicinity. 1In particular, the traffic
travelling eastwards carries wood and wood prcducts from
the area. Presently the village depends on distant
resources because the woody vegetation ad jacent to the
settlement has been seriously depleted. Subbagh and Kedad,
important as construction material, are go-1 examples of
this process. Once found close to Khuwei, both now are
obtained after travelling 5 hours from Khuwei by carts.
Fuel wood and charcoal used %o be available close to the
settlement, Now they are brought from a distance of about
four hours by carts. Again, the same is true for the
straw material required for buildings, and the grass
fodder for the animals, which were discussed earlier.

The need for transporting products from a distance
has éncouraged the introduction of carts in the area and
the muwltirlication of their auvmbers in a short period of
time. Up to 1974 therc were only about 20 carts in Khuwei.,
Now there are about 10C, all of which are ovmed by natives
who are permanently living at Khuwei. The main sources of
employment for these carts are to carry water from the
water yard to houses, crops from the fields, fuel wood,
charcoal, wood for building, straw and grass for thatching,
and fodder grass for the animals., It is evident that the
rise in number of charts in the area is in response to
meeting the requirements of the Khuwei poyrulation, and that
a8 this popwlation grows its deaands for thase seoduets
must be met from a continuously increasing distance from
the village.
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che indicators examined i1n a time scale, according to ihe year
each phenomenon 18 believed to have started affecting ths
ecosystem points to the strong relationship between the
expansion in water provision and the state of deterioration
reached (Tables 9 aud 10 and Fig.h).

Table 9

Indicators effect in time presvective
time scale, treced back to

tFirst Time:

14 n tindicator :Time the effect
Indicator : began ¢ accelerated
toperating :

1.Change from a
balancerl to a
stressed ecosystem 1950 1967

2,Improper planning and
management of water

sources 1956 1967
3.,Location and jts impact

ol the systenm 1938 1960
Lh.An incresse in ngpulation

without = 2nrresponding

increase in y1elds 13960 1970

5.Increase in animal
nunbers, especially

cattle and sheep 1950 1967
6.0pening of new land 1955 1967
7.Decline in yields 1960 1967

8.Number of tankers
carrying water from
a borehole to nearby
area 1955 1967

9. Number of charcoal
burning and wood
cutting permits 1960 1970

10, Number of lorry
loads of charcoal
from an aren 1970 1970

Cont.,



FIG,4. BORE-HOLE DISTRIBUTION IN THE STUDY AREA WITH DATE OF
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Table 9(Cont., )

sFMrst Time:
. sIndicator :Time the effect
Indicator : began ¢ accelerated
:operating

1l.8elective use of
plant cover 19060 1960

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

13.Presence or absence
of purchissed fodder:
cotton serds cakes,
dura straw, or hay, 1970 1970

il R R R R SO L F 1 LT Lo Py Py

It 1s apparant from the above mentioned dates that
the periocd 1960 and on is the time during which change
has accelerated, This coincides with the time during
which massive prosrammes of watepr supply hive been executed,
especinlly nn fron 1967, Tnig &3 vol) exhibited by the
following figures giving the nunber of boreholes drilled
at different periods:

Lable 10
Total unmber of boreholes

: Kordofan : The Study
s Repgion s _Area

Period . Sudan

1950-060 el g 111 7
1961--70 1783 455 3
197182 1393 191 7
Total 5724 757 17

Totel number of horehales prior to 1950:

3udan Fordoren Rerion T _Study Aren
156 G50 duly
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It will be inaccurate if all the causes of degradation
are attributed to the launching of water supply programmes
a8 the sole factor behind the increasing vulnerability of the
two ecosystems. There are the evident impact of forces such
as the continuous expansion of the ecumene, the increase in
population, in cultivated areas, in the number of animals, and
in the usage of the renewable resources for different purposes
which act on the ecosystems. However, the water programmes
enter into the on-going processes as the activator of the
forces of degradation.

This raises the important issue that water programming
should be approached in future in the context of ecosystems,
and not as a service to meet isolated needs e.g., adequate
and hygieaic supplies for rurel communities, expansion of
the egricultural production base, development of human
settlements, and the 1ike. Such targets, for 2 long time,
dominated the philonsophy and the planning procesSes that
guided water programming., Consequently they emerged as the
terms of refererce ot those govermnent departments(x)concer-
ned with planning the utilization ol ecosystems. Thoush most
of these units claim that they realize the necessity of
achieving balanced utilization of rencwuble resources when
they implement their projects, in practice the outcome is
monolithic, adding to the confusion and stresses experienced
presently by the ecoaystem.

Therefore a new anproach to water programming is highly
needed, and now. This approach should embody one bssic

(%) Such as: (1) The Soil Conservetion Section (1946-56),
ii) The Departmeni of Land Use and Rural Water Supplies
1956~66§, §iii) The Rural Water Development Corporation
1966-69), (iv) The Ministry of Co-operation and Rural

Develoment (1969-73%), (v) The Ministry of Natural
Resources (1973-74), (vi) The Rursl Water ané Develop-
ment Corporation (restored) (1974-76), (vii) The
Administrat.on for Land Us:, Soil Conservation and
Water Prograwrming (1974 54), (viii) The Natural
Corporation fir Water (1981-82) plus, ol course, the
other units which ranained for a long Lime aofifiliated
to this activity ~ncluding: (ix) Animal Resources,

(x) Pastures and Ranpe Management, and (xi) Local
Govermment Councils,
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concept not given priority in the cwurrent Planning of
water sources: the control of the use ol the renewsble
resources through more comprehensive Planning and moni-
toring of the ecogystems at the macro, meso, and micro
levels, This wil]l require adopting the following strategy
of action, especially by the newly creeted regional
goverrmment s

At _the Macro Level

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

2, Integrate the programmes of the units functioning
at present in the ares of renewable resources
utilization, in accordance with the objectives get
by the above plean.

3 Draft the essential laws amd regulations which
assure the effective usage of resources,

L. Truoin senior personnel in the field of ecosystem
handling,

5. Tneresse wwnrerness at all levels (Formal—informal)
about the importance af maintaining balanced eco-
systens,

At the Meso Level

6. Apply zZonation to ecolegical units with the purpose
of defining dift'erent types of uses.

7. Initiate develonment projects based on the balanced
utilization or ecosystems,

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

At_the Micro Level

9. Develop village land usea plans that aim at organiz-
ing the usage of the land resources around the
villeges and enable rehabilitating affected areas,




10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

Introduce strict tenure rights so as to define

vill age lanq property for different uses, anc as
well meet the graziag requirements of the outsiders.
Spscify kind of use for different water points i.e.
strictly for settled population; for local villagers'
animals, for nomads, for commercial livestock, etc,
Separate the water supply requirement for humans
from that for animals through eff'ective distribution
syrtems.

Adopt a system of alternating use of water points

to enable the closing down of tlhose centres which
show signs of deterioration of the ecosystem.
Involve the local commnities in the planning and
running of the water points and in the management

of the ecosystem affected by them.

Re-educate the local leadership and thevillage
communities in mnnagement aspects.

Raise the water prices and use the revenues
generated in financing ecosystem manageanent pro jects.
Improve the miintenance and the running >f water
yards through further disintegration of the regional
and sub-regional maintenance centres to enable this
service to function effactively at village level.
Viork towards diffusing maintenénce technology to be
assimilated in time as part of the local technical
know-how,

Up-grade the prevalling traditional economies
through improved inputs to raise the levels of
production so as to meet the basic requiremerts

of the population: food, fodder, fire wool, charcoal,
etc. which consequently lead to improvements in the
standard of living of the local population.

The scheme outlined above may not be easily implement-

ed as it is conceived. Many obstacles can be immediately
spotted. To mention a few exsmples, there is the complete
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or rartial lack ef understanding of policy-maékers as well
as many of the technical people of how ecosystems function.
To re-educate both is a matter which is resource and time
Consuming. The problem is further aggravated bJ the ever
present competition over the limited available resources,
between urgent needs. and. those that can be deferred Teor
sometime, Unfoptunatelj, ecosystem planning falls undepr
the category of the latter. Definitely, there is also the
impact of the local politics which can scale priorities

in such ways as to match immediate geins which may again
work against integrated 1and I'esource planning at =ll
identified three levels, The nomadic tribes shall be
among the first population groups to be affected by the
implementetion of any control measure; and in response are
expected to react strongly against any kind or land nue
planning. Over and above, there ig the important queation
of the availability of tie me ans {o 1mp1ement such a strat-
egy, beiug finance, tecb*‘vul know ‘how, personnel or
eduipment.

Despite all above repercussions, a start ghould pe

made, asince ‘he only foregeen alternative 18 more devastar ion

ot the ecosysten,
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PART TWQ

MESSERIYA HUMR STUDY AREA




MESSERIYA HUMR STUDY SITE

Introduction:

The Messeriya Humr Study Site has baen selected for
environmental monitoring because of environmental changes
that are taking place there, Increases in human and
animal population within the gite put pressures on natural
resources, leading to envirommental change. Jovernment
provision of limited medical and veterinary services in
the area has contributed %o local Increases in human and
animal populations. These increases were accotipanted Ly
a concomitant incresse in human and animal water supply
sources. Ignored in the construction af additional water
supply scurces was the necessity of talancing necds with
envirommental carrying capacities., Theuse interventions
produced new water supply distributional vatterns which are
mainfested, in particular, by high nwenas and animal
population dsansities argand nany of the newly created
water sources, OF course, in the abgsnia gf »poosp
planning and policy measures to ensure progtec¢iion and
rational use of resources; overgrazing and deforestation
are expected to occur, especially around large centres
such as Muglad, Babanusa and Bttboun. Such degradation
¢an 80 endanger future prospects that the Messeriya Humr
homelands will be incapable of sustaining and supporting
human 11ife.

The recent expmnsion of agricul ture within the study
gite is no less agerious in its environmental iwpact thean
the above mentioned factors. Messeriya pastoral nomads
are profressively laarning to 205 aie In ageicul tueal
produetion. Thisg process, in addition to the improved
water supply situation, has spavmed spontaneouy settle-
ments vl the nomads in new villages. Settlement has
necessitated clearance of extensiva tracts o~ land for
farming purposes and large scale cutting of trees to
obtain wood for home construction and fuel needs,

In addition to the above factors, livelihood
patterns .within the study site have besii influenced by the
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recent discovery of petroleum near the study site in

ano ther Messeriya inhabited area, This discovery has
introduced a new factor into the process of envivonmental
change in the study site. As a result of the discovery
more people are moving into the area, particularly to the
towns, adding to local demand for building material and
fuel. Also of significance is the fact that prospecting
companies are initiating environmental changes as a
consequence of a road opening progranme, clearance of
drilling sites, and extensive (but accidental) fires set
while conducting their prospecting operatios.

Al though the Messeriya Humr area is located in the
nganna belt where rainfall ranges from 500 mm  to 800 mm
per year, the aforamentioned factors have led to many
changes in the fauna and flora of the area. Of more import-
ance thz same factors have accelerated resgurce degradation
and desertification in some parts of the regira. Because
processes occurring at the Messeriya Humr site are
representative of those occurring in the region, it has
been selected as a site for monitoring environmen tal
change. Monitoring data will provide a hase upon which
to analyze envirommental trends.

Location of the Study Site:

Geographically the Humr site 1s locaied 1n the
Savanna belt of the Sudun bounded by Latitudes 90; 30'N

and 12°N ard Longitudes 27°, 30'E. and 29° . %0'E (Fig.5).

Aduini stratively the Humr country is located just
west of Lagawa Rural Council in the Western District of
Southern Kordofan Province, The Humrs’ rursal council has
its headquartersg at Mugisd but is supervised from Repl el-
Fula, the capital of the Western District

Historically Humr grazing rights extend beyond
their own administrative boundaries into Bahr el Ghazal
Province to the south, Southern Darfur to the west, and
to Lake Abyad east of Lake Keilak in the east. The latter
sites extend deep into the dmaring (cummer prozing) sites
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b) Distribution and frequency of fires.
c) Canges in rangeland plant communities.

2. _Physical Indicators:

a) Changes in the size and distribution of
seasonal surface water.

b) Rilling on gardud and clay soils.
3. Spcial indicators:

a) Increase in the number and sizes of rural
and urban settl ements,

b) Changes in herd sizes and herd composition.

c) Changes in grazing habits and traditional
migration routes.

d) Changes in crops and greas cultivated,

e) Industrial development (for example in the
forms of 0il fectories. milk factories and
traditional manufscturing processes).

General Physical Background to the Humr Areas:

In this section a brief account will be given of
the geology, climate, soils and the vepetation of the
study site.

Geology:
The following formations are dominant in the
Messeriya area (Fig.6).

a) Bagement complex: These are pre~cambrian forma-

tions composed predominantly of granites,
gneisses, mica, schistsg, graphite schists,
quartzites and crystalline limestone. The
Basement Complex rocks hold little ground water
and sre dominant in the eastern parts of the Humr
homel and.

b) Nubian sandstones: Thegse are Mesozoic formations
described by Rodis, Hassan and Wahadan (1964)
and consist of sandstone; conglomerate and mud-

stono, compacted into hard ferruginous and
gillceous layers, Karkanis (1965) divided the
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d) Qoz Alluvial Soiles:

These soils, which contain a higher perceniage of silt
than the aforementioned soils, lie wikin the topographic
feature called the Gk 1la sandy fan,

e) Gardud Soils:

These medium and heavy textured glluvial soils occur
on the interfluvigl areas between Ragabag. Gardud soils do
not have an aeolian mantle; at the surface they range in
texture from loaux to clay loam.

f) Fula Complex:

The fula complex <o0oils are found on the dissected
sandy pediplain of the Ghalla land «<ystem. This pediplain
hasg been disse t~d by numerous streams which drain into
the Wadi El Ghalla. FErosion on the interpluves between the
stresms 18 gevere. Fula complex scils are red, reddish
brown, and yellowish red sands derived from eroded Nubian
aeolian, Nubian residual and Qoz soils. They have been
deposited by aeolian action in a thin mantle over Basement
Complex strata and Nubian bed rock.

g) Sandy Allaviel:

Clay soils with high sand content occur within the
valleys and flood plains of the three large wadis which
drain out thiough the Felaita sandstone ridge. (These wadis
are called Shallengo, El Ghalla and Al Hagiz.)

h) The Ragaba Catenas:

S0ils within this classification range from sandy clay
to heavy cracking clay varieties, Genersally these soils
are poorly drained. Frequently deposits of iron and
manganegse oxides are found in them.

The soils of the Messeriys Humur country were surveyed
ug part of the Savanna Project by Hunting Technical Service
(1981). According to the survey, soils of the Humr ares
has been provisionally classified into eleven landforms as
follows:



10.

l1.

Landform

Flat to gently
undul ating seolian and
locally reworked slluv-
ial sand sheet.

Sandy-plain-flat to
gently undulating
interluves.

Sandy plain (dissected)
gently undulating mid-
slope.

Sandy plsuin (dissected)
flat to gently undulating
lower glopes.

Alluvial complex (Bagrara
repeating pattern) sandy
ridges,

All avial complex (Baggsra
repsating pattern) sheet
wash plain,

Alluvial complex (Baggara
repeating pattern),

Aeolian sand sheet and
sandy plain depression
areas.,

Flat to pently
undulating sand
sheet reworked by
alluvial proceuses
shallow depression.,

Flood 11lain complex

Jebels and rock out-
crops,

Soil type

62

Description

Deep aeolisn cnd
reworked slluvi al
sandy soils.

Deep coarse-
textured
residual soils.
Medium-textured
residunl soil s,

Mine~textured
residual soils.

Atmur sandy soils,

Nagga non.
cracking medium
and fine-
textued slluvial
soilsg,

Shaqq medium to
coarse textured
s0ils.

Bavoya-Sandy
materaal
averlyving
meditm textured
suhon1l

Stratified
recent alluvial
salls o1l ’
variable texture.

witihosoily and
gkeletal =0:is.
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WPl soils are deep coarse textured soils developed
on seolian sand. In some areas the sand has been reworked
by alluvial processes. Texture is normally sand or loomy
sand to more than two metres. Average sand content
determined in South Darfur from the same soil type WP1 was
88% (68 coarse sand and 20}% fine sand). Clay content
varies from five to twenty per cent increasing slightly
with depth, A weask coarse subangular structure is
observed beloW one metre but the upper horizons are
unconsolidated and structureless. Colour is variable,
commonly yellowish biown in top soil becoming yellowish
red in the subsoil.

WP2 snils are deep sendy soils in which the dominant
process of formation is in situ weathering of Nubian
Sandstone or Basement Complex rocks. The profile comprised
a variable thickness usually 50 to 7% em of dark red or
redi sh brown sand or loamy sand which overlies yeliowish
red sandy loam or light sandv clay lcam. The top 20 cm
often shows evidence of reworking by wind. WP2 30ils are
not well documented in the available literature, the only
authoritative source is HTS, 196L. WP, s0ils are similar
to WPl in the low fertility status; they are also freely
drained and susceptible to water and wind erosion. The
surrace has a tendency to crust formation and sealing
particularly when cleared of vepctation.

The WP2 s0ils have more fine material manvmj and
therefore can hold more available molsture, The colour
of WP2 5011 is redder than WPI 5011,

The top soils of WP 5 (10--25 cm) are of reddish brown
loamy sand overlying brown sandy loam passing into sandy
clay loam between 75 and 100 cm. The sandy top soil is
moderately alkaline and exchangeable sodiwr percentage sre
moderately high (about 10), Top soil Zertility is very
low but the medium textured horizons have higher cation

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

The WPu foils developed on Basement Complex rocks
and comprises 60 cm of dark greyish hrown sandy clay
overlying greyish brown structureless alkaline gravelly
clay to at least 1.5 metres. Th: susoil Fravel is
largely cerbonate concretions, and this, rather than an
tncessive amount of exchangeable sodium, apprears to
account for the high subsoil pH. Cation exchange capacity
is higher than in WP3 s0ils but phosphorus; nitroren and
organiZ carbon are very low,

The WP5 solls are one of the three soil types which
occur regularly together as the so-culled Baggara repeat-
ing pattern. The atmur soil is =sandy soil that irequently
occurs in the forms of eiongated sinunus ridges. Wind
action has red!stributed some of the sandy materisl into
dune~like formations. The thickness of the atmur sands
can vary from a thin mantle less ther %1 o deep ta well
developed dune-like formations more than two motres deep.
In places, sand has been blown or washed over the unper
sheet .- wash plain giving it a thin sandv v.antle five to
twenty cm thick, The alluviul deposits o the Bagzara
repeating pattern have been laid dovn on ton of the
aeolian sandsheet. In the Abu Bateikh plain the alluvial
fan is discontinuous and the sardsheet vrotrudes in Lhe
form of fairly wide sandy ridge (WPl snils). Alan tr other
places subsequent wind action has transported substontial
quantities of sand from the surrounding cand sheese which
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has been deposited on top of the entire Baggara repeating
pattern which is quite noticeable in Abu Bateikh,

The WP5 s0lls are similar to WP1 sandy soils except
thet they are underlein at variable depths by fine textured
glluvium, 1In plac.s the sand is more than two metres deep
but normally the underiying alluvium is encountered within
the top metre. The WP5 s0ils have higher percentage of
sand than WP1 Boils, Average figures in the eastern part
of Darfur Province are 935% in WPe s01ls and 85% in WP,
solls,

The WP5 golls vary from middle to moderately acid
(pH 6.6 %0 5.7). They are very infertile, the cation
exchange, the level of organic carbon. the available
amountsg of phosphorus, copper, zinc and manganese are all
low.

The WP6 Naga’as soils are a fairly complex group of
non-cracking stratified and non stratified medium and
fine=textured alluvial soils with cccasionally a thin
mantle of sandy material. They form the almosi flat sheet
wash plains of the Baggara repeating patteru.

In unstratified WPé soils clay content almosi
increases with depth. A typicsl profile comprises an
upper horizon o¢f sandy losm or sandy clay loam with a
conspicuous coarse columnar structurve and a very hard
non-cracking surface crust overlying weakly structured
to massive;, compact heavy sandy clay loam ¢r clay loam
and normslly passing in the deep subscil into clay or
occasionally sandy clay. Colours are variable but commonly
dark grey, dark greyish brown or cglive brown, There are
slight variations associated with position on the sheet
wagh plain. Textures are generally somewhat lighter on
the highest part of the plain alongside the atmur sandy
ridge. It is these soils which most frequentl, have a
thin surface mantle of sandy material, most it wind blown
or ashed from the atmur immedisielry above., Textures are
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from the surrounding sandy soils, As a result WPB Shaqgq
soils have higher clay contents and superior physical and
chemical properties.

Clay content in this soil is higher than the
neighbouring soils of WP, and WP, and may reach an increase
of 5% especially in the deeper subsoils, The texture is
mainly heavy loamy sand and light sandy loam,

WPg Shagq soils are generally redder in colour and
contain more evidence of faunsl activity (insects and
enimal burrows) than surrounding WP, and WP, soils. The
greater clay content gives the Shaqq soils significant
advantages in terms of fertility and avsilable moisture
capacity. Plants in such solls rarely suffer from moisture
stress during occasional dry periods in autumn, and the soils
remain moist for longer periods after rains.

WP9 baroya soils are polycyclic. A typical profile
comprises 20 to 60 cm., of unconsolidated aeolian sand
overlying medium textured alluvial material. Occasionally
the alluvium reaches the surface. The upper horizon is
usually dark greyish brown fine sand or loamy fine sand
with a single grain or very weask subangular blocky struc-
ture. The subspil is massive compact greyish brovn sandy
clay loam, The boundary between the upper aeolian sands
and the massive sandy clay lvam is abrupt and the
presence ¢f mottling immediately below the boundary
suggests thei the massive subecoil 18 impeding profile
drainage.

Moisture availability in WP9 80ilsg is much higher
than in neighbouring WP, seolian/alluvial sandy soils.
Al though the sandy topsoil is excessively drained, the
finer textured subsoil is much less permeable and water
is held back within reach a9f plant roots for a longer
periods., However the sandy clay loam subsoil is very
compact end this may impede root development particularly
where it occurs at shallow depth,
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Fertility is generally low. Cation exchange capacity
is very low in the sandy topsoil. Calcium is the dominant
exchangeable base but a few profiles have moderately high
exchangeable sodium percentages in the deep subsoil. The
pH values is high at depth. Organic carbon, vhosphorous and
nitrogen are low in all WP9 soills.

WPlO soils which are recent alluvial soils ocecupy
relatively small areas in the Western pleins. ™ine
textured recent alluvial soils are in the Abu Ganuk
dissected plain and the Wad Shalenge Valley., Outside thege
two regions, the only substantisl tracts of recent alluvial
80ils gre on the flood plain of the Wad el Ghalla and the
lovwer valleys of its tributariesg,

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

Stratified coarse textured lhorizons were encountered
with increasing frequency velow 100 cm, in the profile.
The occurence of sandy material in the subsaoil 13 prabably
A fairly consistent feature throughout the region. The
flcod plain contains a numher of large backswamp
depregsional areas occupled by buta cracking clay sorls
of type WP7 especially between El Fula and Abn Zabad,

In Wadi el Ghalla flood plain alluvial soils with
coarse textured surface horizons are relatively scarce
although conspicucus narrow levee like lestures are
ldentifiable on aeriai photographs and wind -blown sand has
been deposited over the alluvium in places particul arly
in lower parts of the fiood plain.

Coarse textures sre mora common in the valleys of
tributaries particularly those on the northern side of
the Wadi, draining from the eroded Abu Zahad and El Fula
dissected plains, Over the years very large amounts of
material, mostly sandy, have been washed into the valleys
from surrounding interfluves and valley sides,
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Anogeissug schimperi and Combretum hertmanni anum.
Zone 111, found on the stoney pediments at the

foot of the jebels, supports a great variety of
tree species. However, rain splash, sheet wash
and subsequent surface scaling have given to
patchy vegetation distribution. Where soil
drainage 1s repid, the following species occur:
Albizzia sericocphsla, Terminalia brownii,

Bauhimia reliculala, Lannea humilis, Borassus

gethiopium and Acacia senegal.

3¢3. The third major division of low rainfall
woodland savannah on clay is sub divided intc two minor
divisionss

a) In this sub division, Acacia sevai - Balanites

savannah alternates with grassland and both
overiie dark cracking clay soils. Vegetation
1s dominated by Acacia seys® and Bolanites

aepgyrtiaca, with scattered Anopeissus oonimperi,

Combretum hartmannianum and Acaclia gerrardii

glso occurringr.

b) In the seiond sub division Acnzia mellifera is

the dominant species. Tins subdivision
demarcates a transitional verion between a zone
of dark c¢racking clay soils (wnere Aiacia seyal
predominates) and sandy areas. Most comuon

species found in this region are Acacia mellifera,

and Acafia guebica. Scatteved pockets of Acacia

seyal and Balanites gezvptiaca are also found,

3.4, The [logd region is used as a fourth major
vegetaticn division. Main itrees found within this division

are: Anopeissug scrumuery, Mitrapgyne inermis, Acacia

siberiana, Hyphaena thebasica. Dominant prasses found here

are Hyparrhenis rufa,. Setaria incraasata, Echinochloa

stagrina, Dryza l-npistamenata and Penicum spn.







burned, especially tracts where dense stands of grass grew
upon clay soils,

As shown in Table 12 Part IV, forage production is
remarkably low in the southern part of El Fula area,
Vegetation is sparse upon the seriously eroded sandy soils
which exist in the area. Vegetation is sparsest where
hard pan has formed as a result of heavy erosion.

Heavy grazing is observed at a radius of thrée kilo-
meters from the town, The only area having a rich pground
cover, and hence adequate forage production, is the near
Wadli El Ghalla east of the town,

The area extending heiween the tewns ol Hagirara,

Muglad and Babanussa has »our Lerage produclion hecause
the soil there is mninly covered by Zornia diphylla, a

short-tender, prolific, but low yielding hert. Forage
production is nil where an eroded sandy pedinlain (which
cannot suppc . vegetation) covers a considersable nortion
of the land surface. (See Tablie 12 Part V). This avea is
a wet season gra-ing ranpe for nomads But the Range
Management Officer at Babanusa stated ain 1982 that because
of poor grazing material. the period spent 1n the area by
nomads during the rainy season is becoming shorter (only
two months). Overgrazing 1s aifecting areas immediately
around Muglad, Bsabanuga, and Baggara., It has helved
generate an extremely depraded soil cover, avproximately
2,5 ¥m, in radsusg, around each of these settlement.. In
addition, termites are another agent of destruction., Tuey
destroy not only forage, h»ut also trees such as Dalbergia
melanoxylon.

In 1969 in order tc improve the grazing situation,
forty four settlement ranches for nomads were planned in
the Babanusa area. Nomads reje:ted the schemes because
livestock movements and number and the total amount of
land available for prazing were limited on the scheme.
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Summar;r for Vegetation Changes and Indicators

of Degradation:

1,

Alshough land around Lake Keilai 18 not intensively
used, additional land 1s being cleared for cultiva-
tion, since villeges around Ligke Keilak ape arowing
rapidly. Bushes of Guiera sgnepnlonsis are speading

around villages in radii ranging “rem one-half %o ane
kilometer. Severely cvergrazed land extends in a
radius of up to two kilometers from the same villages,

Around old settlement centers such as Ful a, Babanusa
end Muglad, severe land use pressure occurs as a
result o high animal densities and continuous
cultivation, Heavy grazing radii range from twg to
four kilometers arogund these settlements, In addition,
large scale destruction of trees has pccurred hecause
of a 50% increase in the amount of 1and cul tivated
(especially around Babanusa). Consequently, un-
pralatable plant species. such as Cassia tora, Sida

carcofolia, and Acanthospermum hespidum, dominate
the immediate vicinities of the above mentioned

settlement areas.

Because of hesvy gracing, palatable perennial
species of grasses and herbs, such as Stylosanthes
fruticasa and andropogon gavanus, have disappesred
from the surroundings of main settlements

Fifty per cent of the sandy pediplain in the
triangular area bounded by Muglad, Babanusa, and
Abu Zabad does not support grass or herb growth,
This absence of vegetation could be mainly ascribed
to heavy grazing in the wet season and to the impact
on the 301l of active wind and water erosion,

Degtruction of vegetation py fire 1s another major
agent of degradation within the study erea,

especially in heavy grass areas such as near Lake
Keilalt; and between Muglad and Bahr el Arab. For
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example fire destroys more than sixty per cent of
the annual production of forage in Messeriya Disirict.

6., Termites are also active agents in forage deteriora-
ticn. They are concentrated i1n the northern part of
the study area, around Babanuss and Fula  Their
destructive activities gre not limated only to
grasses, but extend to trees in the poorer areas of

Muglad and Babanusa regions.

7. In the Sibeha Settlement Scheme settlers grow

Acacia seneral upon fallowed lands., This is a

healthy sipn =ince Acaclas senegal will racilitate

the recoveryv of land vroductivity., Because the
acheme 1s new and experimental, it should he

carefullyv monitorea.

Water Resgurces:

The avallability and distribution of water onlays
a vital role 1n the dastraibution of the Humr ponul ation,
their live:tock, their agricultural activities and the
pattern and routes of their seasonal movement. Water
supply in the Humr are. 1s derived from the following
sources:
1. Underground water sgurces
2. Surface water sources
%, Sub-surface water sources

Underground water:

According t¢ the Gecphysical Investigation of
Underground Water in Kordofan (1976), rocks taking part
in the geologic structure of the Study area revresert a
highly variable environment in this respect of the
circulation and accumulstion o underground water, the
variability 1s reiated to their JTitholosv, structure and
texture which are results of post fenlofrice TroCesses
The geolougy of the Humr land allows 1o d1 stainmaish the
following hydrogeologi:al units Basenent Gomplex, Tubian

Sandstone Groups and Umm Ruwaba Formatian
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water erosion. However, the degree of degradation around
open water spurces is relatively increasing as more and
more owners (Hamar) from ncrthern Kordofan come to spend
the dry season in the Humr land,

Economy:

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

Since then Agriculture began to expand. Expansion
of agricultural activities anong the Humr has been
enhanced by the development of permanent water sources and
the establishment of the railway line along which settle-
ments emerged. However it must be mentioned that the Humr
s8till prefer cattle husbandry to cultivation.

Pagtoral Ngomadism:

In this section some changes in liesseriya Humpr
nomadic systems will be considered in the light o1 recent
environmental and socio-economic changes. Soci1al indicators
(in the form of changes in patterns of socisl organization)
are evident and can be documented at length. At this point
we are just making tentstive and simple statements, but
the actual situation is reasonably complex.

Cattle Movements and Migration Routes:

Fortunately, the pastoral sy tem n: the Venaseryva
Humr was studied and described in detsil by Cunnison in
the late 1950s, Cunnison's findings, when comnared wiil
present day data, help us detect any changes that have
occurred in the system over the past tli.rty vears. The
necessity of adaptation to varying environmertsl
conditions is an intrinsic part of the Humr pastoral
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open hostility of the Arab origin tribes with the West
African Um Bororo. The use of firearms in these ¢l ashes
makes them extremely bloody.,

Thus, two main fectors probably account for the
increased non.adic competition aropund Keilak., The first is
& large increase in animal production in the area, This
increase results from the operation of many factors, (See
also Table lh)o The second is increase in tribai conflicts
between the Humr and the Dinka along the Bahr el Arab 1in
the Abyei area, Because of increased conflict many Humr
households have refrained from spending the dry seacon along
the Bahr el Arab, Keilak, therefore. became the alternative
dry season range for these people.

Table 1l

Resasons for current problems gver grazing
r'esources, Um Janah interviewees-

Lack of water....... i T
Increased animal numbers, . ...., 7
Firean..c,.,ﬂo\.“.,,.,; ..... cs 3
Low rainfall. ... e eai . B

L, Thz Encroachment of West Africnns:

The presence of West African veople in the Lake
Keilek region dates back to the early 1950°'s. These people
are of two origins.

(a) First they are sedentary cul tivaters #ho now
constitute between one-quarter to one-third of the
population of Keilak village. Forty vears amo there were
only two or three families of West Africans i1n the area,
but new arrivals from West Africa quickly intesrated
themselves with the original settlers. West Africans now
occupy residences just east of the market. MNore recent
West African immigrants settled in s newer part of Keilak
village. This extension, called Bobova. is separated by
fields from the original village. Founded some thirty
years agn, Boboya is now completely ocoupied Uy sedentary
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FIG.11. PATTERN 07 PASTORAL & AGRICULTURAL
USE IN HUMUR AREA
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increase, since an investment in animal
wealth 1s buth highly regarded and the only
feasible alternative available.

2. The second type of settled farming is uswvally

practiced within and slong the main Wadis which low

through the aren, snd near lurge settlements. Within the
region the growth of urban nopulation in the last 20 Years
has created a market for fruits and vegetebles, These
items are prmduced from fields lying near the banks of
wadis., Ir most cases ng irrigation is required for sustain-
ing fruit trees (mangoe and citrus) wherever the water ta-
ble is at a reasonable depth. Such settled farming along
wadis has resulted in:

a) Competition between settled farmers and
pastoral nomads over watering sites. This
competition often leads to blondshed.

b) ovement of experienced West African farmers
into ihese high potentiul areas. The nresence
aof West Africans provides an ethnic dimension
to potential resource conflicts,

c) Evolution of a system ol 1and tenure based
on private 1land rights, Altuough for ail
practical purposes land is privately farmed,
as of yet the government has not officially
registered land to individuasls,

d) Where water pumps are installed ground
water levels often drop. This threatens shallow
well users in the vicinity of such pumps, Few
govermment controls or regul ations govern the
insetallation of pump 3,

Ffarming and Environmental Relationag:

As a subsisteance sctivity, agriculture has always
bsen of secondary importance to pastoral nomedism within
the area. In a form well fitted to their mobile behaviour,
some Messerlya pastoral mnomads have always practised some
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form of cultivation, Of cowrnse, uleas cropped have alwaye
been snall and crops grown have erphasized subsistence
needs.,

With introduction ul cotton in the easvern clay
50ils west of El PFula in 1924, the hesseriya Humr area
entered an era of organized commercial agricul tural produc-
tion. fHowever, in the early yoars farmers did not readily
grow cotton, Cotton demanded substantisl amounts of labour
and its cultivation was more iaborious than cultivation of
traditionul crops. A water provision programme Legan in
late 1940's was effective in enhauncing the acceplance and
expansion of cotiton growing.

During the 1960's many new settlements emerged 8long
a newly established rallway line that vauses throusn the
Messeriya Humr country. This line connecls central Sudan
to the western and subseqiently the southern narta ol the
country. Services offered in these new setiisments
attracted many, particularly those whe hiad lost their herds
and had no real option exceph to Lecome sedentary. Egually
amportant, markets were develoved in these cenbres. Markets
encouraged the evolutivon of a cash ezcnomy 1n the area., As
a result, farming vegan o expsnd around these settlements.
For example 1t 19 esimated that the ancunt of cultivated
land around Muglad and Babanusa increased by over 20%
between 1969 and 1981. This exvansion was encouraged Ly
the demand created bty these settlements and the favourable
crop prices that preveiled after 197% HNew settliements,
in areas previously inaccessible to maen, jrew up Around
permanent water centres established during a remarkable
(Late 1960’s and early 1970°s) expansion of government-

provided water services to the area.

A consequence of the funceioning of these processes
has been the clearance of forests for farming purpo ses,
Fire has been the main agent used for clearing land;
particulariy land in those thickly vegetated regions
which overlie clay soils. Both manual aia {1re methods of
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clearing land havg contributed to the destruction of
substantial amounts of forest and grazing vegetation within
Humr country,

Traditional sgricul turel practices do not include
utilization of inputs to improve ssils nr fields, These
factors, along with the shifting nature of much traditional
agricuvlture, help increase pressure on the resgurce base.

Pields are generally abandoned every five to six
years and new cultivation sites are cleared. As the old
sites begin to he overworked, they becowe overrun by
Gibeish., The formation of extensive rings of Gibeish
around settlements indicates loss of sgil fertility on
those sites. The most spectacular apread of this piant
has been around Babanuse where it forms a circle no less
than three kilometers in radius, Gibeish's dominance
in this zone is the result of overgrazing as well as
overcultivation.

Low yields of crops grown in the area are common,
They sncourage farmers to reduce rotation cycies and,
whenever possible, shift to new sites. For exemple,
gorghum yields on average are four saks of grain per acre,
millet one and one-half to two sacks per acre, and .
groundnuts five to six sacks per acre, Some 5f the
farmers interviewed reported cropping their fields for
only one year before shifting., Later they cleared new
sites using the least expensive method fire. Of cogurse
the repercuusions of these highly exploitative farming
techniques are serious and endsnger the vegetative cover
and soils of the Messeriya Humr region,

Urbanization and Its Bnvirommental Rel ationshir:

Until 1955/56 Muglad was the only settlemsnt
clagsified as an urban place in the Messeriyn Humr region.
Its total urban population st that time was Lo25, uy
196L4,/65 two new settlements emerged (see Table 18),
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Table 19

Milk received by Babanusa Milk
Factory for the perind 1968/09-1977/78

: iTotal work: Unspoiled : 3% oF unspoiled milk
:+ Year tdays of *milk, in : tn total anount of
: s fac tory i Kilograns @ milk recefved
1968/49 154 131,960 EN
1969/70 157 119,845 149.0
1970/71 88 137,194 5704
1971/72 91 284,271 55.8
1972/73 82 614,852 69.4
1973/74 72 704,808 58.8
1974/75 85 517,077 83,0
1975/76 37 371,254 81.1
1976/77 19 86,620 76.7
1977/78

=—=vs—;.:'—:su--:—.’:-~::--':.-—::~-.:-'I1—»:..' T

21 80,585 69.7

TTeT S T N e e S D e Srem mrae =4

Source: Babanusa Milk Factory, Babanusa

able 20

(@]

Kerkede received by Babanusa Milk Factorv

for the period 1969/70m1Q79/SQ

Year ; Quantity in Kilograms
1969/70 790
1970/71 30,1 /8
1971/72 179,000
1972/7% 498,000
1973/14 173,076
1974/75 146,000
1975/76 S
1976/77 GO, 64
1977/78 56,01
1978/79 133,667
1979/80 12,130

B e e e e L e e e Tt e s e e otre e Ve Sdes Derno.m

Source: Babanusa Milk Fgctory, Fabanusa.
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corridors. Until recently camels were unknown. Yet

water for animals and humaneg in the area remains in short
supply and retreat to permanent water sources in the south
during the dry months of the year is a necessity,

Although the scale ot deyradation in the Humr aresa
is ngt high and the vegetabion cover in most parts is
3till intact the area provides a jood gite for monitoring
environmental changes, The atudy wili be more fruitful
il comparatively linied to tne results of the monitoring
study underway in El-Khuwei-Mazroub area which 1s located
in the drier parit of nonrth Kordofan Province.






PART_IHREE
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ELKHUWEL.MAZROUB.-TINNA AND MBESSERTYA (MUGLAD) AREAS

e e et o m b s e e o

COMMUNITY PERCE: TICN OF ECOLOGICAL DEGRADATION _AND
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viii,

ii,

111

The disappearance or palatasble annual and
perennial grazing species around the study
area shows clearly degradaticn in grazing
capacity in radii ranging from 2,5 sndé 14 lm.
in Khuwei, Mazroub and Tinna respectively.

Severs land use pressure has led to the domine
ance of low quality shrubs and treas around
Khuwei, Mazroub ang Tinna,

Over-cultiveticn end over-grazing hastened the
eliminatiocn of mature trees and the ilncrease
of noxious undesirable herbs,

The mass mortality of trees and shrubs is
ano ther sign of deterioration,

It i8 very rare to find young rlants of Adinsonia
digitata in the study =srea and this indicates

the elimination of thisg huge tree which i g very
important in some villages for water storage
during crop harvest tims.

Leptadenia Dyrotechrica is known ac a semi-desert
plant but about 3 um. north o khuwei it can be

observed growing, This is s s51ipn of change in
the envirommentel condiiions around Xhuwei whach
is climatologically in ths Savannah belt,

Termite mgunds are Seen around Khuwei and Mazroub
but the greater number is observed in the north
part in the semi-desert region, We believe that
this shows a progressive degradation that is
epreading from the northern to the southern part
of the ares.

1,3.1.2. Social and Eeonomic Indicators:

Improper Plauning and ihaliagement of' water sgurces,

Location of central places and woter sources
causes adverse impact on the system.
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plus other change factors which could also serv- asg indica-
tors. The most important among these are:

i. Spread of agricultiure.
ii, Development of ground water sources (Boreholes).
ili. Environmental fluctuations.

iv. Increase in the size of livestock and humnan
popul ation

V. Encroachment of significant numbers of camel~
herding nomads frem northern Kordofan egpecially
Hamar,

vi. Urbanization.
vii. 0il exploration.

viii. Impyrovement in transpcrtation.

With the emphasis given to ecological degradation and
environmental change, not 211 of the &by~ e indicators were
examined. Selection was limited to thonse which directly
relate to the subject of the study, and of which it is
believed local romrunities have wnowledce and could contri -
bute opinions which he!:. in buiiding a trend analysis and
in monitoring envirommentsl change,

1:3.3., The Indicators Selecied:

In light o5 the above, the parasmeters tnvestigated to
assess ecological and eavirommental changes frow bhe
community viewpoint are the {ollowing:

le3c3,1, Becology as Fercelved by the Comnunily:

1. Soils.
ii. Vegetslion.
i1ii., Wildlire.

1:.3:.%.2. Crop Production:

i. The extent farming 1s practiced.
11. Physical elemeuts/crop wvroduction celationship.
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CHAPTER TWO
THE PERCEPTION SURVEY

2.1, Introduction

For the purpose of obtainming detailed and measur e-
able information: on ecosystem changes puided by the
blological/physical and sociel/economic indicators chosen,
a questionnaire was epplied to assess and quantify such
changes, The gquestionnaire findings were substantiated by
dats obtained throuph interviews and group discussions
Plus field observations.

The quality and richreas of the data i1n this document,
as shall be revealed soon; reflect the fact that the local
comnunities surveyed are knowledgeable of their enviroment
ani of the changes they nave been undergoing. Their inter-
pretations of varicus vhenomena and the causes o' their
occurrence wery of ten reflect a rationale which matches
scientific analyyis and conciusions,

Hence under standing change through co.munity percep-
tion studies, especially when the results renched are in
line with scientific intervretation, adds to the useful -
ness of the data obtsined 715 a bas s for future planning
to correct ecosystem adversities. A major outicome of the
ETMA research Froject is to supgest intervention progr amme s
that check current ecologieal derradation and create new
balances, Therefore understunding how neople parceive
their environment and feedinpg this 1ntg the pl anning
exercise will increase the chances of participatery action,
whereby the conterned communities can take part in et'fect-
ing the desired changes and thus improving their own
conditions,

2.2, The Questionnaire

As mertioned in the section on objectives, the
purpose of applying the questionnaire wan to substantiate
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south: Tinna, Mazroub, El Khuwei and EL Muglad(*) viere
selected as focal points from which the survey was to be
organized with viilages chosen in the surroundings of
each for the applicantion of the questionnaire, Pig.l2,

There were no readily available sampiing {rames to
eallow accurate sgelection of sample sizes, nor time allowed
for the designing of such frames. To resolve this problem,
surveyors were directed to visit the settlements selected
for study, estimate the numper of households 1in the settie-
ment, and then choose a 5% or more sample of all households
for questiounnaire application. The results of this exercise
are presented in Tabies 21, 22 and 23,

As could be depicted from the three tablas the total
sample surveyed was 565; distributed as foliowe: 142
samples in Mazroub-Tinna area, 224 in El Khuweil area and
199 in Muglad (Messeriya Hunr) area, In total it covered
20 villages in the three areas.

2,3.3, Ethnic Commosition:

The two first areas Mazroub-Tinna and EL Khuwei show
ethnic heterogeneity as contrasted to Yuglad area where
this is not evident. This may be attributed to the fact
that the two former areas were rmgre open to tribal movement,
because of accessibiiity and the fact that settlement s
appeared there eariier in time ag compared to the latter one.
The Messeriya area up to very recent times was almost a semi-
closed district, dominated by cattle pastogralism, with
limited water sources to attract putside elements and
encourage settiement, However with the advent of the
railway line to Nyala 1n 1962, and the execution of

(%) As from now on Mugiad shail be used in the text
instead of Messeriya for gpecificity, since the
survey covered the gettlementy arcund this centre
which comprise the north-central nart of Megseriva
area.
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Table ~4

Respondents by marital status.

Percontarn

a

Area

slar . ded:Unmareied.

Mazroub.Tinna 90,14 95,86
Khuwei 91.52 8.48

Muglad G2, 46 7.54

Total answers receivoed:

gz roub.Tinna 142
I huw e, 224

I lagd 199

Folygamy s

0f all rm2rriacess
Tercnntars gne witTe.

Il Ul e e e m e ST et

Iore than
one wife.

NMazroub.Tinna 8h . 82
Khuwei €5.08
Nuglag 65,02

13.16
14.62

34.98












CHAPTER THREE

ECOLOCGY AS PERCEIVED BY THE COMIUNITY







Table 27

Soil tyres Tanited 8ccording to their areal distribution.

. brea S st Do et L oAl
Mazroub-Tinnra 30.45 5.28 1.27 100.00
Khuwei 75. 30 11.11 12.59 100.00
Iurlagd 87.25 6.86 5. 89 100.00

it R S Sy U SN R R

Total enswers received:

Kazroub-Tinrg : 157
Khuwei : 270
Muglag : 204
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Tercertag s of @nswers roncrlirz eristence of 551l tvresand species <
Species . __mazroub- Tinnz Khuwel 3 Muzlad 2
. ST ) NS VL3 RS o 1 1) N 3 NP LW 1) B 7 6 A C(L) -
i
R Fu f _
Hyperhenia bgglrmica iz
Fanicum Subalbicum 15
3—dl 1
Sporobolus sp. 38
3—Sgz i
Hysrorhila auriculata 10
P — e!
Rotobella exaltata 52
Jed) Jaadl 29
On -4l
Oryza longistaminata 60
S Su—— 25

No te: {,) Indicates disappearing species,
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Hence in Mazroub-Tinna area sandy soils are dominant
while the category of loamy soil is prevalent and that of
clayey scil is limited. The last two are localized and
found only close ta jebels in pediment surface, and aamsociat-
ed with the few wadis. In Khuwei area again the sandy soils
are dominant while the other two types are prevalent to be
found in the loamy und clayey pockets to the east and south
of Khuwei; associated with pediplain surface and wadi catch--
ment areas. The same picture is true in Mugl ad area where
loamy and clayey soils prevail.

This very general picture portrayed by community
responses coincides with the detailed accounts on soil
types and distribution given in the reports of 1983 on the
three arvas, as could be cited in pp.7-13 in El-Khuwei
Mazroub-Tinna study area report, and pages 61-~69 in
Messeriya Humr area study report.

3.3, Vegetation types:

The vegetation types displayed in Tables 28 and 29
were tabulated from descrivtions given by respondents. The
species listed were the ones accorded more than 15 answers.
Speciey receiving less than this number of answers were
discarded.

Names of species were suppiied in colloquial Arabic,
The final list was supplied to the team range ecologist who
identified the species and provided the Latin neme equival ent,
A smell number of species were unidentifiable because of
variation in tlie local terms used gr the unfardliarity of the
name. For ilie benefit of researchers and for future follow-
up work it was decided to include in ‘he tables the local
name as well to faclliiate identification. The same system
was adopted in the case of the two tables on wildlife and
birds.

It could be depicted from Tables 28 and 29 that
the listing arrived at from respondents’ answers goes in
line with the vegetation descriptions furnished by the 1983
reports on the two areas, the sane as in the case of soils
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discussed previously. Reference is made in this regard
to pages 7 to 14 ot El Khuwei-Mazroub-Tinna study srea
report and pages 69 to 75 of Messeriya Humr report.

It is apparent from the two tables that the variation
from north to south in the amount snd disgtribution of rain-~
tion to be found, the range of species 6vallable, the density
of the vegetation cover, and the richness of the ecology in
the three areas. Arranged according to their occurrence and
ecological relationships the listed tree and grass gpecles
yleld different associations as displayed in Fig.2 of EL-
Khuwei-Mazrout Tinna study area vreport of 1983 and sccounted
for in the text.

Based on Tables 28 and 29, while Mazroub-Tinna erea
has 11 main tree species and 12 main grass species, Khuwei
area has 20 and 14; and Muglad area has 26 and 27, respec-
tively. Such variations when related to the use of the
resources espetially under the absence of zonservation
measures are indicative of the Limited carrying capacity of
the northern area of Mazrouh Tinnz as compared to the central
oune of Khuwer and the southern one of Muglad., It also
explains the accelerating rate of degradation as one moves

norihwards.

3.l Wiidinde:

Tables 30 and -1 furnished data on wildlife in the
study area; with the first giving information on mammals
and the second on tirds. hie same procedure adopted in
preparing Tables 28 and 2y on vegetution was applied in
the preparation of these tatles,

The tables repurt on mammals and birds that used to
he part of the habitat of these areas with many not
necessarily existing at present as indicated by the strikes
showing the disappesaring types

Again it we apply the counting melhod to the species

reported, the north-south variation in ecosystem capability
becomes immediately apparent, While there exigted 17
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Table 30

Manmals of the study area,

; Local Neme English Mame ' pirotPiKhuneiiluglaa
g9 miiriced | Jackal X (.) % (o) x
ot 4l Fennel x (,) x {.) X
PN R | Grivet monkay x {.) |x (.) X
Crime—nd ad ] Strived hyena x () |x (.) x {,)
T Y P Wart hog x (.) ¥ (o) x ()
b3 Wild cut x (.) X X
TP Hare x (.) Ix X
O Ground scuirrell x b X
Gy 31 Torcurine ¥ (.) x () X

O P Y— Giraiie x () |x (.) z (,)
] —— Dorcesg gazalle | ~ () [x (.) % ()
P Leopara = () Ix (L) x ()
b ) Aurivinl: x () {x ()

Y Fox x () 1x () X
8 [T P Yonitor x X e
Grmmm S gl X X %
Il Hurtobeest x () |x (.) x (.)
JA——T Rat «
D NS Aardwolf X b
B S Y | Elerhant x (.) x (.)
T SR — Roan e¢ntrlore % (o) x ()
e o Y Lion x (.) x {.
1§ SN | Addax X
Y Kob X x (.)
p il Dike-dik % (L) x

Conte. /o
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. Local Name

ac co

English Neme

sMazroub.:
s Tinra :

Khuwei® Musiaq °

gl
otpdl e
b 5]
R ]
a5 g
O ER— |
p] TS W
T
PN |
sl 5]
Oy 5!
9 mmmmm meS
% e
I
C~————J |

13

[ g

Note:

Scimitar horn
oryx
Zebra

Spotted  hyena

Ratel

Tortoise
Grivet monkey
Wild dog

Rhinoceros

Vater buck

Giant eland

Ratel

Red fronted
gazelle

Giant eland

[ L R —

For mammals and birde,
tion o species was attampted,
English names were based on kno

e e T e A g

The

prevalent tyres in Kordofan,

X 2

(o)

Presently not found,

Originally found in the arsea.

o

noN X
SN~
3
R N A Y
»
—~
e [
C”

-]

»
(v
r

(.)
x (o)
x ()
x (.)
x ()
x {,)

no scientific identificu-

surrlied

wledge of the



141

Table 31

Birds of the study 8rea.

’ Local Name —_- En{.i.l‘s.l:l Name I\';i;ﬁgb' Khuwei iMuglad
P——ile ] Hornbill = () X () v
(C p! 3 x -
p el 5l X K H
T y——— fl . X X
e ] . .
0 e e i L ¥ £4 X
sobll ol Guinea fowl x (.) x {,) x ()
Jgymmnts g0 ¥ .
I Starling x (,) X () X
] Ostrich x (.) x () x ()
Y Y—— X x %,
P TR S Doves X X x
RN 1 } Bacle ) x| x ()
FEMSVRSSEN Weaver x X x
Yo e e bas X X, '
SO X X %
— () =) | %)
e S1 ) | e Gy | x ()
95 grmmrmmremeeS x (.) RS X
B e ] | Bustarg x (.) x () [ x ()
pra— Crane x (L) x ) L E ()
S ! | Abdin’es stork | x ¥ x
Cr——red ] 5] liarabou stork | x (.) b X
oIt x X x

Cont. /oo
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Local Nane

English Name

sMazroub-:
Tinna ¢

Khuwei® lugla@

At gyl
R SN )
PR ]
T y——g 1]

4
e
) NS 13 H
G e i
gk
zmeams e e
g g
Y S—1
Bom g eSS
( 9-tS ) 5aS
Prrn—_. )

Y
L
Jloes Jltw
Gmenlant g
e —ed
B g sy =i
S Y | Ry
S ) lnse £y

| A

Hoopoe

Crow

Ibis

White-bellied
oustard

Vulture

Why dah

Qua:xl

Sand grcousge

VWineatear

Crowned crane
Cattle egret

Sudan dioch

.

X

X

x (.)
% (.)

x

X.

(,)
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Table 31 (Cont.)
s - - f b N P NS L TOUDAS
Locel Name English Fame . Tinna

9

Khuwei @ Wu~lad

39 36

3

x ()

X

PRSI
bl

r_Ln..' }{r‘ \JD

X,
Voo, Saddle bill b'¢
Stork

~ e~
o
St s

B! w9 1House sparrow X
JUSCIN | K

e ..J T e e Tl
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CLAPTER FOUR
CROP PRODUCTION

b.1. General.

In all three areas staple fuod and cash Crops are
annually raised by local comnunities, plus gum arabic which
1s extensively produced in the two northern areas, Cultiva.-
tion is carried out side hy side with livestock raising and
the two forms of economy exist as Complementary to each
other, providing Yamily sustenance. While there is a
dominance of’ viilage based type of livestock raising in the
gample surveyed, sirce the majority ol respondents were
drawn from setiied Somunanities, there is a teadency for
Prevalonce of sem- gomadic and nomadic types of livestock
raising in the nortnern (Mazroub Tinna) area and southern
{(#Muglad) aree combined with cror produciion.

The main aspects thai zhall be discussed under crop
producticn a(e the foliowing ones:
1, the exteni w shizh Crop ralsing 1s practiced
in the study area teced on ithe size of popul ation
actuaily cultiva ing.

11. respondants” perception of the relationsmp
between the physical eleanents, e.g., coils, rainfall
etc, and crop prodiuc tion,

1ii. crups cultivated during the survey period 19&0..
1983,
iv. acreage put under different crops,
V. production attained for various crops, and

vi. adequacy of staple food crops prroduced in nieeting

family neecds.
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4.2, The Extent Farming is Practiced:

Tables 32 and 33 try to answer the question what
percentage of the population of the study ucea is practic-
ing farming, &end to what degree this practice is a regular
one, especially so Lln relation to the adverse climatic
conditions and the low production levels that have been
prevailing in these areas during tne last couple of yesars.

Baged on the date furnished by Table 52, the per-
centage of those practicing cultivation is in the range of
86 to 93% ol the sunpie surveyed. This indicates clearly
that farming is the major cconomic uctivity of the study
area, among both the settled and nomad communities, For
the latter 1t is underisen to secure the household staple
f'ood gupply.

Of the ubove percentages those who were regularly
cultivating during the production seasgns 1980 ts 1983 were
in the range ol v2 to 30U% in the three areas, This
enphasizes that despite the vccurrence o' 1nadequate produc -
tion and crop railurt for many years, as shall be elaborated
in the fgrthioming discussion, farmers in these areas kept
trying to reice crops from these lands. Their persistence

1o hacked by the following arganents stated by respondents:

1. that they have linited alternatives vithin current
ecosystem capabilitlies te shit't to other forms of

livelihsod and empioyment,

i1, other opportunities outside their aress are not

known tu them and rjisky, and

11i. that they relate production filuctuations to one
mejor factor, i.e., rainfall inadequacy, and since
they had experienced rainfuil havocs before, they
carry on trying in onticipation that good rains
will come next yesar.






Table 33

Reasors given by the minority nct nracticing cultivatiorn,

: 5 As vercentare ci answers receivad < B
g Area ¢ Absent 2 ¢ Loew return :Found alter-:. g
B ¢ from :  Nomaad : from ingtive sonweid  TOTAL ¢
: ¢ wvillapa :agriculture; of inccme 3
|

MNazroub-Tinne  11.76 58,582 29,42 0.00 100.00
Khuwei 4C.90 0.00 5455 .55 100.00
Luclad 30,77 7.69 38.46 23.08 100.00
n‘;.«-:—:-—:—.-:—:-—:-—:——::-:—:--—:-:v—=--J’r-:--:-—:a—-:-:—‘.:r-:n-:—::-—:—A;—:—:—-:—:--:-:m-:-—:—:—:-—:—:w-

Total answers received:
Mazroub-Tinna : 17
Khuwei ;22
Murlad s 13

grt
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villages, and still others were nomads. Those who indicated
a negative attitude ltowards farming "low return from

agricul ture" and took decisions to shift from farming
because they "found alternative sources of income"
constituted a negligible minority. '

L.3, Physical elements/crop production
relationship:

Two parameters were investigated in this resgpect:
soil suitebility for cultivation and rainfall adequacy for
crop raising. The results nbtained are presented in Tables
sl4 and 35,

Table 34 indicater the suitabilitv of the three %ypes
of soils for cultivation. Sandy soils were 1 anked by
respondents as the most sultable compared to loamy and
clayey 50ils receiving a weight of 85 to 943 of all answers
given, Next came the loamy s0ils which are found in
Knhuwei and Muglad area. The last mentioned were the clayey
s0ils, with limited usage in Muglad erea.

Respondents’ reasons for the suitahility of sandy
soils for cultivation enbraoce:

1. abundsance of this type of s0il as seltlements

are foundel o then,

i1, accessibility o settlements,

iii. easy to be work manuelly using vhe type of
implements available to the faruer,

iv, btetter moisture erficiency under the amounts ol

rainfall recerved 1n Lhe area, and

V. application of land rotation belween annual
crops and gum production,

The second paraneter examined was rainfall adequacy
for cultivation, The data obtained are presented in Table
35, The four years selected for investigation, 1937)-
1983, were thought to be Lhe oneas which respondents

remenber,



Soil tyres accordine to guitability

Table 24

for Qauitivation.

: Suitability rated accorcing

to respondentss

; Areca t_answers:  given in _Percentaces ¢ TOTAL
g + Sandy so0ile Loamy soils :Clayey coils
% % % %
Mazroub-Tirra 94,28 2. 86 2,86 100.00
El XKhuwei 86.00 12,76 1l.24 100.00
Muglad 85,17 8.13 6.70 100,00
::'—.':—:—:—:—:—:-—-:—:J—:—:-—:—:-—:—:-—-:— =—=-—='.—=-—-=—=—=—-!:-—=—=—_‘——=-—'3 —a—lT e

Total znswers receiveqd

Fazroub-Tirna 140

Khuwei
Iagclad

: 243
s 209

ST
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The results obtained above show consistency., (ut of
the four years studied, fariiers in Mazroub--Tinna ar=as had
adequate rainfall for cultivation in the two produ:tion
seasons of 1980 and 81; while in Muglad and Khuwei areas
they had adequate rainfall for the three successive produ-
tion seasons of 1980, 81 and 82,

It is thought interesting to relate community percep-
tion of rainfall adequacy for cultivation to actual rainfall
figures in the three areas. The data available in this
recpect cover only the two stations of Mazroub and Khuwei,
and again partially covering the time series studied, i.e.,
1978-81.

The anrual averages for Mazroub and Xhuwei, which
were directly obfained from the station . eaders there, tor
the menticned period are as follows:

Year Mazroub Khuwei
1978 Lha,5 mm 361.5 mm
1979 164.0. 456.0
1980 268.5 %70.0
1981 234.0 280.0

Two conclusions could be drawn from these fipures
That the two areas experience raintall fluctuations in the
total annual amounts received, which substantiates a
previous judgement that communities in the survy area are
accustomed to rainfall inadequacy and annual crop f'ailuve.
The other point is that since 1980 and 81 production secaszons
were reported to bave had adequate’rainfall for cuivi. " .un,
it could be interpreted that the amounts received in thg o
two years whicl were between 234 mm and 370 mm are indica-
tive of the range of rainfall required for a successhil
harvest in these areas.

Yet this conclusion needs more qualification since
rainf'all adequacy for farming can not be judged only on
the annual totals received, but on the pattern of di- *viim-
tion and the frequency of rains throughout the season as
these relate directly to cro» moisture needn. The plcture
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and a higher intensity of crop produc tion. This Teadlng
position could be attributed to a number of facters inelud-
ing: the early settlement of the area, develapment ¢! water
gorces, growth in farming population, its location on the
main El Obeid-En Nahud transportation axis, access to market-
ing infrastructure and to some degree adequate rainrsll for
crop raising. In comparison Mazroubh-'Yinna and Muglad were
originally dominated by nomadic pastoral econoniies, and
recent history of settlement, limited development of woter
sources (especially so for the former one), 1ess grawth of
farming population, remote location from primary market
centres, and in the case of Mazroub-Tinna sa marginal rain-
fall for cultivation. A more closer examination of the
picture in the three areas reveals ile following:

a, Mazroub-Tinna Area:

There is a high concentration on millet production in
Mazroub-Tinna ares where 77 to 80% of respondents grew millet
in the period 198u-83, The variety grown is a quick matupr.-
ing one which gives an adequate harvest in goond geara ol
rain. Sorghum is grqwn too but not as extensively aw il let,
being raised by 37 to 42% of the sample surveyed. Expiucion
of sorghum production in this area is 1imited by two taclors,
The first is the low amount of rainfall received which does
not guarantee a good harvest, so its cultivation is risky.
The second is the preference of the population for millet
as a staple food., It is inleresting in this regard tn report
that the people of this norinern area complain of .. ..
forced in recent years due to the drought effect Lo crnge
to Fetarita, a kind of sorghum as a substitute for mill 2t,
their habitual diet food.

The two main cash crops produced in Mazroub-Tinna
area are sesame and walermelon. The former was produced
during the surveyed four year period by 48 to 52% of the
respondents; while watermelous were produced by about 75%
of the respondents,

The type of sesame grown is a quick matiring variaty
locally known in northern Kordofan as el Ili:chie
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to yield a harvest in sixty days. Watermelons are
extensively gown in this area., An elaborate account of
the production of' this crop is given in Mazroub-Tinna study
report of 1983, For the purpose of the present discussion
we may highlight the following points. The crgp survives
well in most years being adapted to the ecological condi-
tions of the area. It is normally grown in late rainy
season and produces in December., DBecause of the shortage
in water supply in this area the melons are sold as a
water and feed crop to the local animal raiser's and to the
nomads coming from the north, with liany ol them depending
on it up to the end of March. Animal owners or original
producers thereafter sell the dry seeds to local buyers,

Groundnuts and kerkade ars procuced in very limited
amounts in this zone, being grown by about 6% and 10% of
the sample surveyed, respectively. This is a mainly due to
tﬁe limited amount of rainfall experienced by the area which
does niot support these Crops.

Many farmers grow okra and ilubia. OCut of the sample
surveyed those growing the two crops are in the range ¢f
505 for the former and 35 to U41% for the laiter.

It is to be gtar " in this connec tion, which shall be
discussed in more detail later that there is o great shift
in caush crop production in this belt, between the 1960's
and the 1980's, Gum was a leading cash crop in the 1960's,
and Mazroub at that time was one of the main gum markets
of north Kordofan.

Gum production has declined and Mazroub has changed
in time into a leading watermelon seed market. The
shift hes been at the expense of hashab (Acacia senegal)
tree which has shrunk in area because of Lie drought
effect as well as the extensive clearance o 1and to
make place for the cultivatinn ol the other 2TOPS.

b. Khuwei Area:
Again in this ares millet assumes irpor taice as the
main staple focd crop grown by 75 to 877 of the respondent s.
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&n open range seasnnal grazing system followed by nomads
and semi-nomads, wherehby livestock is driven %o distant

- pastures. Both types are found in the three areas, however,
the second one predominates in Mupled area.

Table 51 demonstrates the prevalence of the two
patterns throughout the five lecally distinguished grazing
periods:

- Kharif : rainy sea~gn proper, July-September,

~ Darat : the period immediately after the rainy
season, Jctober-November,

Shitta ! the cool period, December-February,

- Seif ¢ the hot period, March-iiay,

13

Rushash: early showers, June-July, (depending on

the onset of the rrins).

For village-based livestock i.rders would look for
distant grazing if there is inade uate pagture and water
supply around the village, or for fear of dnmaging crove,
and when they have large herds as is ‘di~manstrated by
Table 51.

It is anparent from Tables 51 and %2 that the
livestock of Mazroub- Tinna and Khuwei arecss iz cnncen-
trated all year round neecr settlements,ve to the limited
size of village herds and the availabilitv of water in
settlements or at nearby centres. Such a corncentration
is another dvnanic factor adding to the causes of ecoloz-

ical degradaticn o the study area.

5.5. fire-lines as Conservotion Measuroeg:

Pire-lines were intruduced Ly the coionial aimini s-
tration as protection and conservation measures For the
range lands. During the esrlier periods, the npaning of
fire-lines and the patrolling of range laads to minimize
fire hazards wei e tne responsibility of the tribal
administr tior, carried out through the nierarchy ol
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melone and to some degree oll seed cakes bheing
mentioned.

Regarding the period people began using sucnplenentary
f'eeds on a large scale in the study area, respondents in
Mazroub-Tinna and Khuwel areas reported adorting the
practice before 10 years as Table 58 illustrates. 1In
Muglad ares the use of supplementary feeds was dated huck
to before five years, which again explains the hetter

ecological conditions of this area as compared to the
former two.

5.7. The coneclusion tz this section shall be besed an twe
tables trying to answer the following question: Taking the
evident shortage iu the grazing resources of the stuwiv area
and the constraint of obteining supplementary feeds with
the present day deficit in locally produced dura and the
inhibiting prices or imported dure what is the state cf

the liveateck economy at present? The short answer to this
questicn is that the industry is declining especianlly in
the northern two areas Mazraub-Tinna and Khuwei,

Table 59 covfirms that livestock nurbers are denraas-
ing. Since the twn years which succeeded 1983 to date have
been worgse becouse of thz prevalent drought conditions, it
ig only expected that the trend of decline has hecome more
eatabliashed, This is further proven by the data in Table
A0 an reasons given hy respondents for the decrence in the
mimber of livestock. The two wma2in renzena hehing *he
decline in nunbers are snimals being sold or died recoause
of drought. The first factor is as damaging as th: second
one, sirce people are forced to sell their animals either
to gzt rid of them becauce of the scercity of fodders or
to exchange their vaelue for grains to meet the household
needs.



Table %8

The period when yeorle started using
supplenentary feede.

¥

861

H c Tercentare revorting : e
S Area > Before 5 : Before 10 2 :
g 5 Vears g vears z
Mazroub.Tinne 37-68 62,32

Khuwei 23,139 60.61

uzlag 64.29 3571

_______ = T T e e i e S = e 2 e a2 a2 e e

Total answers receivad:
Fazroul=Tinna : 49
Fruwei 2 99
Murlaad : 42
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Table 66

Wood consurviion per annum {in cemel load)(x)

N o ———
Mazroub-Tinna 50.59 25,88 23.53 100.00
Ehuweil 54.12 30.00 15.88 100.00
uglad 52.96 23.02 23,02 100.00

() A camel load is eguivalent to 2 H/W.

Total answers received:
Mazroub-Tinna : 85
Khuwei : 170
Muglad : 126
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Table 67
Iree srecies uged for fuel wood production.
3 Arca :+  Percentage

Species g Answersg
Mazroub=-Tinna: »
Acacia senegal 29,60
Acacia mellifera 27.43
Balanites aegyptiaca 11.55
Leptadenia pyrotechina 10.83
Acacia tortilis : 9.39
Cordia rothii 5.78
Acacia seyal 5.42

100.00
Khuweis .
Dalbergia melanoxylon 28,54
Albizia amara 25.51
Acacia senegal 17.61
Guiera sengalensis 11..74
Terminalia sp. 9.31
Combretum sp. 0

100.00
Dalbergia melanoxylon 41.00
Albizia amara 12,97
Anogeissus lelocarpus 12,53
Terminalia macroptera 9.11
Acacia seyal 6,61
Guiera sengal.ensis 5.T0
Combretum sp. 4.33
Blanites zegyptiaca 4.33

Acacia mellifera 3.42
00,00

Total answers roceived:
Mazroub=Tinna ¢ 277
Khuwel s 494
Mazroub s 439
















areas, People's needs for wood are continuously expanding

due to population and settlement growth. Biomass produc-
tion is not expanding equally. Communities are selective
their use of the vegetation cover, When the resources in
the vicinity of settlenents are depleted they fetch their
needs in far located resources. Egually when a preferred
species 1s diminshed they shift to the next best suiting t
purpo se,

kcosystems work througn their own internal valances,

in

he

The niass devastalion taking place leads to the disfunction-

ing of these internal mechanism., Accordingly there are

avident ecolopical changes in the study areas where valusble

tree and grass species are disappearing with their place
being taken by invaders of inferior quality. With this
trend continuing unchecked, the ecolugy has been changed
and new plent cemmunities und associations are appearing
in areas that originally hsé « richer ecological cover. In
this way the future of human habitation in these lands 1s
not only affected by the current drcoupht conditions but by
the long lasting effects of Jdes=vtification,



CHAPTIR SEVEN

CONCLUSION: ECOLOGICAL DEGRADATION
AND ENVIRONMENTAL CHANGE
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Many factors were outlined and studied as the carsas
behind ecological degradation and change. The most nromi-
nent ones smong them were put hefore the sanp e shadied fop
rating. The results are furnished in Table 7%, where
respondents ranked the causes of degradation in the follow-~
ing order: drought, expanasion o cultivation, impact of
nomads, incresse in numbers of liveatock and the occurrences
of pests and diseases tausing the death o1 trees, salected
as the major ones with a low rating for the impact or
water sources and comnercial productiion of fuel wood and
charcosal.

The low rating or the impact ol water sources may
be due tc the fact that such an impact results through =
chain effect caused by a complex process, iuvolving many
variubles such as growth of human gsettlements, expansion
of cultivation, over concentration of lavestock, etc., which
are not easily releted by local communities. RBesides, ot
course, water sources are services badly necded in these
éreas and nighly appraciated., Commercial fuel wood mrodue-
tion on the other hand 1s practiced on a limited scaule in
the two southern areas, wnich mav explain the low ratinp
received by this variable.

As a further test to communiby awareness of
ecological change, the signs ¢f such a change concluded
from the 1983 research findings were similarly put befopa
respondents for rating. The results are suamarized ip
Table 7. The ones which scored mgh rating are:
increase in the area of bare sw face, more froguent wiant
stoims, and dune encroechment. The other signe sacertairad
but rated low are the spread of termite attacks on
vegetation cover and the appearance of new water courses,

These signs ure the physical evidence cr the
artifacts of degradation. They are the ogutcome of the
cumulative effects of many ongoing ecolsgical processa:
that have culminated in *heir appearsnce, It ig thouv Lt to
be essential to investigate some of these processes w=h
the local communities, again guided in that Fo Lhae teos
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Table 74

Sirhs of ecoloriczl defradation as ranked
oy respondenta,

tge

H H Ranking of signs of degradation. 3
: g : More ¢ Increase: Appea— : Spread : : H
3 Area ¢ Dune s:freguents in tance of of tOthers : Total
2 tencroachr sand : bare :new waters termite : : :
2 ¢_mhent. :storms :swface :courses. : gitack ¢ 2 H

Kazroaib-Tinna 27.74 30.79 29. 77 2.2S Q.41 0.00 100.00

Khuwei 20.03 | 31.58 31,07 5.43 |10. 36 1.53 | 100.00

Mugiad 17,74 12.95 33.33 11. 30 17.74 6.939 100.00
R e e e e e e e e S - i) R e e e e e e e e e e e e e S e e s e e - -—

Total answers received:.
Yazroub-Tinna 393
Khuwei 589
Yuglad 186





http:Table.77












http:exami.nQ













Teple 82
— 2

Whether birds attackine crop _increased in number
during last 10 yvears,

H . Percentiare answers stating H H
irea : . . : To ta :
g res * Incresassd :Decreased: No chance Total 2
| Mazroub-Tinna L1605 30.61 4,778 106,00

! Khuwei £5,. 65 25.57 4,78 100.00

i

‘

; Fuglad 31,08 23.587 45,05 100. 00
i-—:-;-.:._-:_‘..:._:_:.,--_—_ —remtr et e = —...u='-—--3_---=r—:~—::-~::-—.—:::—“»:«a:n—:-:-ﬁ o T e S e T o I e S e

Total znswers receivad:
Mazroub-%inns 147

30

Y

3%






Reasons for ine

rease irn rumber cf birds attacking crors

@ crswers eiplaining iherease in bwrds-
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Mazroub-Tinna area, As tr the location of source the data
reveal that almost half the population depends on sources
within settlements while the other half depends on distant
sources,

Table 87 shows the daily household consumption which
reflects that the majority of houseiolis consume on the
averags 2~5 tins per day. This includes households® domestic
needs plus a gmall amount gupnited to goats kept at home.

Though massive vrogrammes of drinking water supply
were implemented in the last decades, the dependency of
the populatinn on natural water sources is 5t111 high as
could be depicted from Table 88. Hence besides food
shortage the population of the study area lives in a situa-
tion of scarcity of water supply during the dry zeason and
bad quality water during the rainy season. This 1is Turther
proven by the data :n Table 89 which detect the occur -
rence of water shortage in the pericd 1980-83,

7.9. Population Migration to Aupment
Family Income:

Population migration ror euployment to supplement

household income;, especially when L 1is regulariy practiced
on a segsonal basis 15 o wood indicator of the inadequ-iag
of the ecosystem in mecting basic prpulation needs, Ag
from mid-196Q%s, and following closely the expansion of

the cash economy biase and the propress ot education ia
rural areas. coupled with more gocressthdility ta urben andg
production centres, there has been an nereanang treand of
population mivration from the areas ol fradg: tion=1 vrodia: -

tion of Bordofan and Darfur to cwsutpai 3Iucar.

Sirnice the economies of these traditional londs aroe
based on dry farming, with crop harvesting normally
finished by December, the farmer [Cinds himgelf under--
emnloyed tiil the onset of the next rains in July. Henrce
many are motivated to migrets to central Suden and
recently to south Kordofan to raise additional income
during this slack period. This hus been an aatablionhad
trend with benefits to the econamies of tha pagh and yail
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areas. However, in recenit vears and associated w.th the
drought conditions in the push areas, the nomnal trend
described above has taeken the forn of mass migration, which
is resulting in the depc_ulantion of the traditional sreas
and the overstressing of the cconomics of the recipient
areas.

Focusing more on the study area we find that out of
the households surveyed about 18%, L4L% and 31% in Mazroub-
Tinna--Khuwei, and Muglad sasreas; respectively, at lesst one
member practiced migration during the period 1980-83, when
we relate the total number of migrants in each area to
number of househpids surveysd, Table 90.

Migration 45 a male pepulation aclivity undertuken by
the head of the .- vszehold and some of the grown-up sans as
indicated in Table 90,

Migrants head to four destinations, Table 91. When
rated according tu the weizht of answers received thev come
in the following o*der: within the country to other arsan
of production, outside Sudan %o the petraleum producing
countries, within Kordofan mainly to the sorghun mechanl zed
schemes in the southern part, snd ©i{nally within the survey
ares,

As meniioned the type of migracion practiced is of &
geasonal nature which i3 proven by the data in Table 92,

Amgng the motives behind migraiion obtaining emnloy-
ment is ranked highest by respondents, Table 63,

Migrsnts are saving money trom employment outside
the area, Table 94,

Of #l1l forms of expenditure of money raised from
migration, heiping the family stands as the highest item
spent on, especially in Mazroub-Tinn&-Kliwel aress, Table
95,

Whether migration is an established trend in these
areas or not is answered in Table 96 with the majority of

respondents showing intention to migrate again.
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ities at higher prices. Hay obtained through free collection
from the vicinity of the village as it was the case in the
past is no longer practiced, and most users purchase hay
imported from distant lands at the village market place.
Establishing a village wood-lot shall serve both purposes,
provigion of fuel wood and hay for the village animals vlus
protecting the land around the village from ecological
hazards. The idea was already there and was not initiated
by our meetings, as the nursey committee is considering
implementing the project once they find the requisites for
that., The basic component needed is the fencing ags they
believe that it is difficult to develop a wood-lot without
putting a fence, since that Khuwei is an important watering
centre for many outside populations and livestock, that have
to be kept away from the plantation specially during its
first years of estaublishment. The community contribution to
the development of the wood—~lot would be the provision of
the seedlings from the nursery and the mobilization of
comrunal labour in the operation of planting at the wood-lot.
The latter could be oiuce more viewed as a possible component
under the label food for work projecis.

vii. Female Goat Herd

Goats a:e presently the type of animal widely found
in the villages. They are the ones left after the others
cattle, sheep, carels and donkeys had either perished in
large numbers or some among them mi;rated south. Their
survival is attributed to their tough nature and their
ability to sustain on any vegetative material.

The goat is the animal of the housewife. It is kept
to supply the home with milk, and is occasionally slaughtered
tor meat, and often sold for petty cash earnings. The impact
of th2 roat on the village ecolorical cover as an activator
of derradation scens still to be a coniroversial issue.,
Some ecologists believe that its role in vegetation devas~
tation is over-exagerated, It is the last left in an avea
because of its taughest nature. The impact of the foat cn
the local ecology was a topic discusred at length in onc
of the mectings heald at ¥hwvei, Though no agrcement was















