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PREFACE

The Sudan is a country rich in livestock. Yet during the late dry neason
most of the Sudan experiences shortages in meat and the country is unable to
export meat to neighboriny countrien. Thene shortages result mainly because
livestock are raised in areas far distant from the consuming and export
centres, and the animals are usually Cransported on the hoof along what 1s
known as the Northern Btock Houte. Unfortunately, water is unavailable along
some stratches of this route, and the route has becoms seriously dosertified.

Por many years planners were thinking of opening a southarn stock route
where both water and grazing are available or can be made available. However,
thy pr~sent work is the first serious study to be dona on the Southern Stock
Route. In this sense the study is a bold new concept. When the atudy was
started, it aimed at looking at the expected environmental problems which might
result from opening a southern route. As the work progregsed it became clear,
a8 the reader will notice, that it turned to be a more comprehensive and
integrated study, considering not only the ifmmediate environmental impact but
the brosder social and economic contexts as well. PFurthermore, the study
provides an example of a work that gives full coneideration to cesessing
environmental problems before the etart of the project, in this case the
Southern Stock Route. The work was carried out by local Sudanese experts from
the University of Khartoum as well as from other institutions in the country.

Among the positive aaspects of a Southarn Stock Route which the study
identifien:

(a) reduced costs of livestock transporting, therefore bringing financial
gainsg back to the producers;

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

(c¢) increased off-take and therefore less pressure on grazing lands;

(d) 1mproved veterinary services for ths trekking animals as well as
greatly improved control of animal digseases along the Route;

(e) expanded provision of water for both human and animal consumption;

(f) controlled natural grazing (thinning of kitir, and fire lines) as
well as establishing a fodder farm for critical areas:

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



Parhaps even more important, the Southern Stock Route will relleve curront
onvironmental presaures on the Northern 8tock Route. Simultancously the ntudy
determines that there will be no serious adverse environmentanl impacte (f:

(a) the recommendations of this study are implemented;
{b) the Route is well managed including attention to secur{ty:

{(¢) the environmental conditions are carefully monitored along the Route
and appropriate steps taken in situations where danger signs reveal
potential problems.

In addition to the points mentioned directly in this study, the report
of fers a wealth of information about topics that are usually controversial-e.g.
Will the nomads cooperate and aell the surplus animalg? Will the well-
established traders of the Northern Stock Route be willing to accept the
Southern Route? Will the opening of the Southern Route help 1in breaking the
traditional monopoly handful of liveatock merchants at Omdurman?

Finally, the repurt provides an invaluable wealth of data on the current
conditiong of water, pastures, goll, feed resources, and marketing. Any
follow~up or monitoring efforts in the future which are assoclated with the
Southern Stock Route will find this publication a storechouse of valuable
information.

——
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Conversion Ratas

VThroughout this otudy, conversion rates were computad on the basls of the

pravalling exchange vates at the time of the fleld work (Novembar/December
1983). This official rate wan:

$1.00 « £81.30

Other important conversion rates are:
! feddan = 4200 m?
1 feddan = 0.42 ha

1 feddan = 1,038 acres



SUMMARY OF RECOMMENDATIONS

18 Northarn Stock Route Una Should Be limitad Or Fven Stoppad.

Unti)l a fow venrs ago, many vliewed the maln problem with the Northern
Btock Route (NSR) to he lack of dry scamon water along some of L{ts atretches.
These dAry areas are the onen covered by Basement Complex Formations and sandy
solln., They do not yleld underground water nor are they uwuitable for hafir
conatruction, primarily because of the poroasity of the nsandy noil. Recently,
however, on equally perious problem has emerged. Several rarts of the NSR have
been severely drsertified, mostly becauss of the large number of animals that
are trekked every year. Thede denortified areas weed to be rchabilitated. It
ts therefore ricommended that the NSR be used as little as ponsible or, 1if
feagible, not used at all.

2, A _Southe'n Stock Route Is An Appropriate Alternative.

As the main supplies of livestock for export and domestic consumpticn come
from western Sudan, a more suitable route has to be found. A Southern Stock
Route (SSR) is therefore proposed. It starts from Birka Khadra {in southwestern
Darfur and pasees captward somewhat parallel to Bahr el Arab until a point near
Abyei. Then the route takes a northeasterly direction to Delami, and then an
easterly directifan to Kosti. From Kosti the route 1is suggested to follow the
castern side of the White Nile to Khartoum. Two feeder routes are also sug-
Rested. One starts from Lake Abyad and passes by Kadugli and joins the main
route near Delami. The second feeder route starts from Liri, passes by
Abbassiya, and foing the main route near Kermal. The total length of the route
from Birka Khadra to Khartoum is about 1653 kilometres compared to 1400 kilo~
metres for the NSR from Nyala to Omdurman. The width of the proposed route 1is
about 40 kilometres. But where this is not possible because of mechanized
rainfed areas or in the overgrazed area between Rormal and Kosti, a narrower
rrute 18 acceptable, provided that sufficient feed frum agricultural residues
or irrigated fodder 1is provided. From Kosti to Khartoum, irrigated fodder is
essential and therefore a narrow route is sufficient. 1In this particular
stretch, however, six holding grounds for animals to rest and feed have to be
established. Each holding ground should have an area of about 25 square kilo-
metres.

3. New Areas Will Be Tapped By SSR.

The first part of the SSR (From Birka Khadra to Delami) and the two feeder
routes will pass through the largest dry season animal concentrations in Sudan.
Thus the proposed route and 1its feeders will tap not only the traditional
western areas of livestock supplies but also areas of the Nilotic tribes of
southern Sudan. Until now, these southern areas have played only a minor role
in the livestock trade of Sudan.




Ay f98 Will Require lupplamentary Tranaport Capabiltty.

Ahout twenty poitcont of tha 1lf{vestock in nouthein Darfur and part of
southern Kordofan will be north of and far away from the nuggented NOR. It (u
racommended that these areas be served hy the Livestock Ment and Marketing
Corporatlon (LMMC) block trains. From Kootl to Khurtoum, most 1ivestock will
he trakked along the ocantearn nide of the White Nile. Howaver, ff ntock numbors
bhecome too large, some animals can ba transported by trucks, river uvransport,
nr LMMC traina which will be more afficlently unod an the turnover of enginen
and wagona will be quicker.

5. Thae 88R Ian Both Deairable And Fannible.

The opening of the S8R 1m technicaly posaible, economically feantble, and
nationally desfrable. The technical pososibidity of SIR s based on the
following:

(a) water can be made available all along the proposed route and {ts two
feeders;

(b) grazing from natural pasture and agricultural resi{dues from Birka
Khadra to Kosti is plentiful for the estimated 300,000 animel unite
that are expected to use the route and {ts feeders;

(c) from Kosti to Khartoum the livestock will need frrigated fodder which
will come from a proposed 4,000 acre farm to be establighed near
Kosti. It should be noted that NSR animal trekking from Fl Obeld or
Tendelti to Omdurman currently uses fodder transported from Omdurman
and parts of White Nile region.

The economic feasibility is based on:

(a) the cost of trekking and watering the livestock will be less than {n
the case of the NSR;

(b) the assumption that the savings made from (a) will be shared by the
producers, traders, herders, and merchants and this will give incen-
tives for increased sale of animals:

National desirability stems from the fact that the SSR will:

(a) effectively reduce the present seasonality of 1livestock and meat
supplies in domestic and export markets;

(b) help Sudan to increase its carnings in foreign currencies from the
export of livestock.



6,

Buacannful Operatfon Of The IR Tnwlvan fi1

taential Componentn.

The

(a)

(b)

(c)

(d)

following are suggented as necansary elements for the 0O

Hatar supply,

It 1s recommanded that 76 boreholes and 40 hafirn bn drilled and
axcavated along the route and ito fwedarna. The water points ahould
be 20 kitometres apart. The total cost of constructing the water

points fs entimated at roughly $17,000,000,

Vetarinary aervicen

The B8R should upgrado existing voterinary factlitien and oustablish
new onaeds It 10 therefora rocommonded!

(1) to rehabilitate and estoblinh new veterinary posts {n strategic
locationa, 1.0, near lorge markets and at the junction of the
faedors and main route;

(11) to antabiinh and aquip 26 dips and & dip-atrength monitoring
laboratorien,

The total cost of rchabflitating old and eatablishing new vaterinary
posts, mobile units, dips, and laboratorins in estimated at approxi-
mately $5,00(1,000,

Animal faed

Grazing and feeding potentials will recuire expansion. Recommenda-
tions include:

(1) opening fire line grids;

(11) rehabilitating overgrazed areas through reseeding and reserva-
tion of some areas;

(111) thinning of denge kitir;:
The cost of the above three items will be about $500,000.

(iv) establighing a commercial, 4,000 acre irrigated fodder farm near
Kosti to provide fodder for snimals trekking from Xosti to
Khirtoum. The farm 18 expected to produce about 7616 tons of
digestable nutritive fodder every six months. The required
anount of fodder is 5,460 tona.

Markets and credite

(1) New markets are required in Birka Khadra, Safaha, and Abyei.
These locations potentially have large sales of animals though
at. present they have no organized markets;

T



(e)
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= i e

(11) 1t {m tmportant that pmall tradecn, producers, or thatr rela-

tivap and kinemen entar the tiveatock trada, fimal)l cooparative
uocfeting may also bhe encouraged by offering cradif factiitten.

Recurtty

1t 1a {mportant that the B3R gradually builld fte own security forcen,
parhapn naimllar to that of tho ratlways. Thane mecurity arrangements
would have to be nepgotiated and coordinated with the cantral and
reglonal sacurity forcea.

Adminiatration

Tha 88R {ms a national projoct with diffarent components which overlap
with reanponaihilitien of departments and unite at the coentral and
regional level. It 1n therefore suggested that the 8SR he adminia-
tared as one integrated prolact. Aas such, 1t should come under one
admintatrative unit with authorfivy to make une of and coordinate the
axinting facilitien, as well an to establinh new onea. It acems that
LMMC {6 the approprciate body to be entrusted with auch a work.

However, LMMC cannot do everything by {tmelf. Certain work such asn
construction and mnintenance of watar points can be exccuted by the
National Adminiatration of Water (NAW). Fqually, the opening of fire
line gride, rohabilitation of overgrazed aren, thinning of kitir, and
establishment of the irrigated fodder farm would be contracted with
the Range and Pasture Department. Similar arrangements could be made
with the Animal Resources Nepartment and with the Securlty Forces.
Items such & selling water ahould be managed strictly on a commercial
basis and require that a company be formed, preferably by the user of
the 8SSR,. for the purpose of administering the water points. But {f a
company cannot be formed, water management has to be given to a
contractor or contractors. The livestock marketa can be managed by
LMMC which has good experience in cunning the nations's major live~
gtock markets.

ne



PROJECT SBUMMARY AND GONCLIG TON

The Need For A fitoek Ronte

The Democratie Republice of the Sudan posdosses o large wonlth of llve-
gtock, eatimated In 1981 to number about 19.5 millfon cattle, 18 mit1llon sheap,
13 mi{1lton goatn, and 2.7 willfon camols. From thia wealth, the country meots
ttn domostic neadn of moat an woll am providen a nurplun for exvort. Tt {nm
thought that annually about 1.8 million head of cattle and about 4.2 mi)llion
head of sheep are alaughtered for local counaumptlon or oxported. Hdes and
skinng alno contribute to Lthe oconomy of the Sudan.

The demand for meat will) probably continue to rise, both for loecal necdn
an well an exports, especially to the Arab countrien and nome neighbouring
Afrfcan statea. Thin rise in due to the raptd Inecreane of human population,
urbanizatton, and rising standards of Uving. The annual rate of {increnar of
the Sudan population rangen hetween 2.% and 3.2 percent, a figure which in
companrable to that of mont {importing ceuntries.

The Sudan has been trying, during the lant few decaden, to develop 1its
animal wealth as a way to meet {(ts rlaing domeatic needs and to Lncrease its
forelgn currency earnlngs which at present depend heavily on crops, including
cotton, groundnuts and other ofl seeds, and gum Arabiec. Cotton and {ts by-
producta, which conatitute over 50 percent of Sudan's exports by value, are
becoming lessa profitable due to the rising prices of pesticides, insecticides,
fertilizers, machinery, and labour.

The main llventock producing. region of the country is western Sudan which
has numerous advantages for raising animals. One striking feature of the
geography of the west s the scasonal shortag: of water. The region has no
perennial rivers: {ts rainfall 1is seasonal. ranging between less than 100 mm in
the northern semi-desert parts to 800 mm in 1ts southern areas. From a climat-~
ic and veyetational point of view, western Sudan can be divided into three
distinct zones:

(1) The northern semi-desert with annual rainfall less than 250 mm. Here
the main occupation is nomadism, raising mainly sheep and camels;

(2) The middle zone with an annual rainfall between 250 to 450 mm and
poor savanna vegetation. The main occupation is traditional rainfed
cultivation, thougsh a few animals are also raised by the cultivators.
This zone is visited seasonally by the nomads from the north and
gouth:

(3) The southern zone with an annual! rainfall ranging between 450 to 800
mm has rich savanna vegetation. Here the main occupation is raising
animals under nomadic and sedentary conditions. Cattle are the most
important animals (hence the tribal name Baggara meaning cattle
people), though sheep are increasing;

This southern zone is the primary concern of this study because: (a)
it is the main zone for raising cattle in the Sudan, producing 70 to
80 of all the " trade in (h)



of drought, large numbars of paonle, (shout 1.8 million perwons in
1983), togethar with their livestock, move from the northern and the
middle zones and take refuge in tha southarn zone, thus {ncreaning
its {mportance as a liventock nroducing zone,

The southern rone comprisaen the whole of Southern Darfus and Southern
Kordofan Provincas and the nouthern part of the While Nile Province. The zone
{8 tha catche at area for the 98R. Animal rafsing in the catchment area is
characterized by: (a) low inputs ao land (s owned by the atate, but {in commu-
nally upaed. Thus, pasture is free, and this {s alno the cane with water which
18 obtainod from surface sources moat of tho year; (b) low commercial off-take
because of high mortality due to animal dincasen and scasonal LInadequacy of
pasture; (c) great distances from source to markets because the main producing
partas of the catchment area (Southern Darfur and Southern Kordofan) are far
from the consuming arean. Nyala, the largest producers' market, is over 1,400
kilomatres from Omdurman, the largest consumers' market. The livestock
trekking time between the two towns {s about 60 davs.

Animal males in the markets of the catchment area reflect seasonality.
This 18 because the animals are trekked on the hoof along the NSR where water
and pasture are easily obtained during and shortly after the wet season.
Howaver, during the long dry seacon, hoth water and pasture are difficult to
obtain.

The water problems are two-fo'd: (a) long sections of the NSR are made
up of Basement Complex which does not allow underground water storage.
Further, these scctiona are covered by sand sheets and dunes which make hafirs
a useless storage device; (b) boreholes in areas covered by water bearing
formation, i.e., Nubian Sandstones and Umm Ruwaba Series (about 2/3 of the
route), are badly managed. Maintenance {s not regularly done, spare parts,
fuel and machine oila are not easily available. As a result water provision is
not always guaranteed along the NSR, even where there are boreholes.

Pagture along the NSR is normally available during the wet season but
becomes sparse during the early part of the dry scason (October-January), and
may disappear completely during the later part of the dry season (February~-
June). In addition, the recent drovght destroyed vegetation cover over wide
areas, especially in the northern section of NSR.

Due to the problems of inadequate pasture and water during the dry season
along the NSR, livestock traders hesitate to trek animals to Omdurman after
December. Thus, the main sales in the production areas are between July and
November/ December. Some sales are concluded after Necember but these are
mainly for either local consumption or for animal speculators who store animals
near water points. Such animals feed on dry natural pastures, on crop resi-~
dues, or on irrigated fodder as avallable., Once the rainy season begins, these
animals are dashed to Omdurman in the hope of recelving high prices. It is
epstimated that between 80 and 85 percent of all trekked cattle and sheep are
moved between August and December when water and feed are available along the
route. Other than speculator stock, very few animals are trekked between March
and June.



The soasonality of anlas and trekking from the producing arean 18 accom-
panied by neasonality of supplies to connumern, both local and foreign. Thin
has two undesirable offoctu:

a) Pricon in the late dry neanon in Khartoum and other towns along the
Nile rine sharply, creating frustration and political dissatis-
faction}

h) Stahility in Sudan's export trade aufferes as tlere 18 keen competi-
tors fror sources such as Somalia, Auntralia and New Zealand which
are able to supply live animals and neat throughout the vyear 1in
continuons regular quantities at competitive prices.

Studias Almed at Improvement of the Northern Stock Route’

The Sudan, trying to solve the seasonality of meat supplies, has carried
out a number of a studies. With the help of the World Bank, seven boreholes
were dug and equipped bhetween E1 Obeid and Fn Nahud. Baling of green natural
fodder was also attempted for use in areas where pasture was not available,
mainly in the northern parta of the route. Despite these cfforts the NSR could
not offset the scasonality of supply, mainly because new wells and baling
efforts were not enough to provide reliable sources along the entire route.

In June 1981, an TIFAD Identification Miasion visited the Sudan and
selected the weatern atock transportation need as one of the projects requiring
further studiea. The IFAD Mission was followed in October 1981 by a PAO Team
which concluded that, "the route proposed by IFAD is not technically possible
because the availability of adequate water suppllies along the route cannot be
guaranteed.”" FAO investigated alternative possibilities and suggested a route
farther south along the raflway from Nyala through Rahad to Tendelt{ and then
north to Omdurman. This was called the "hafir" route since year-round water
supply can be secured by the construction of hafirs. In addition to its recom-
mendations on water, the FAO Team also suggested that feed be supplied and that
animals be reconditioned at feed lots after reaching Omdurman. However, the
Team raised the possibility that 1f a large number of animals were offered
during the late dry season, prices’ might drop substantially, leaving insuffi-
clent incentive to trekkers. Nevertheless, 1t was also mentioned that export
demand may provide an off-getting factor 1f animals are in good condition.

Sudan did not accept the FAO proposal. Thus in 1983 a World Bank
Appraisal Mission (of Marples, Mukawl, Tate, Sammani and Ms Folk) visited the
Sudan and recommended that the NSR be used from July to December and then the
SSR he opened after December.

The Southern Stock Route

The Institute of Environmental Studies (IES), University of Khartoum was
requested by USAID/Khartoum in October, 1983 to study and "determine the
potential environmental impacts of increased dry season livestock trekking on
the proposed project area following the railway line from Nyala through er
Rahad to Tendelti and then northwards to Omdurman, and on two feeder routes
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from grazging areap south of the railway line lending to this proposed route."
The ambitious ascope of work asked I8 to:

l.

3.

b

5.

6.

8.

14,

15,

Dotermine the typn of rangeland f(nvolved, project range carrying

capmucity, cuitsnt condition, and current pattorn of utilization hy
oxisting agricultural groups on a geasonal banis;

Identify potential hafir, well, or borechole sites at distances of 20
kme from each other;

Determine methods of control for acceas to new water points;

Tdentify arcas of social conflict between sedentary farmera and
trekking herders;

Identify constraints and problems with marketing channels and live-
gtock movement in the project area:

a. how will the producer "fit in'" to this type of system?
b. how does the marketing system function?

Determine when pastoralists sell their livestock and where markets
are located outalde official markets;

Determine how much land will be taken from traditional producers if
access to water and forage supplies around it are used by trekking
market animals;

Determine (a) the impact of land exprowriation (7 above) on tradi-
tional producers, and (b) the impact of traditional producers and
their animals on the stock routes;

Identify native and supplementary forages and thelr {mpact on avail-
ability of supplementary feed sunply;

Evaluate the economic benefits of supplementary feed supply;

Recommend a resource management plan and provide an outline in terms
of how water will be used;

Determine market incentives and benefits for producers. Assess what
factors {nfluence decisi{on-making at the producer level;

Asgess the producers' 1ideas of the effects of putting in more
watering points;

Determine possible supply-stimulating effects for producers which may
result in increased off-take:

Assess the avallability of water along the route, including rainfall
and hydrology data;



20.

21,

22.

23.

24,

25,

26.

Analyse the feanib{lity and cost of hafir conatruction;

Recommend methode of nelf-financing maintenance of boreholes and
hafirny

Anticipate the poteontinl increase in liveatock off~take {f the south-
ern route {8 develoned;

Estimate the distribution of proiect henefits hetween large traders,
gmall traders, stockmen, and livestock producers;

Evaluate the proposed methodc of regulating the number of animals
trekking to market with the forage supply;

Review methods of improving long-range productivity, i.e., forage
supply as a resource base;

Estimate the types and numbers of animals owned by sedentary groups
living in the vicinity of southerly grazing arens during the dry
geason;

Present actual numbers, ages, weights and types of animals that are
trekked on the traditional route per month;

Locate avallable veterinary services in the field and evaluate their
capacity;

Propose how increased funding for veterinary services can be util-
ized;

Determine whether a demand exists, the nature of supplementary feed
supply, and how it might be provided by private dealers.

Given these terms of reference, IES formed a team of specialized experts,
all of whom were well versed on western Sudan's hydrology, hydrogeology, live-
stock production, range and pasture production systems, nomadism, regional
planning, and water services. Most of these experts had previously worked in
weatern Sudan as high government officials in the departments of Range and
Pagture, Rural Water Supply, and Veterinary Services. The rest had carried out
extensive research on one topic or another in western Sudan.

Members of the team were:

Professor M.D. El Khalifa
Director, IES, Editor and FEvaluator of the Report.

Dr. Mustafa M. Khogali, Geographer
Department of Geography/IES, Expert on Nomadism.

T



- Dr. Yagoub Abdalla Mohamed, Geographer,
IES, Expert on Water Services.

i - Dr. Mohammed Osman El Sammani, Geographar/Sociologist
Departmont of Ceography, University of Khartoum,
Expert on Regional Planning.

- Dr. Tag El 8ir Ahmed,
= Institute of Animal Production, University of Khartoum,
- Animal Production Fxpart.

- Dr. Ahmed Hamza Khalifa
Department of Business Administration, University of Khartoum,
- Expert on Livestock Marketing.

- Sayed/Ali Darrag
Head Department of Range and Pasture,
Ministry of Agriculture and Natural Resources, Khartoum.

- Sayed/Mohamed Fad El Mula
Ministry of Agriculture and Natural Resources, Khartoum.
Expert on Range and Pasture.

- Sayed\Abdel Razig Mukhtar,
National Administration for Water.
Hydrogeologiat,

- Sayed\Mohammed Mahdi,

Natfonal Administration for Water.

1 Surface Water Expert.

Three research assistants assisted the team:

- Sayed/Saad Bl Din Ibrahim, Soil Expert.

- Sayed/Kamal Ahmed, Crop Production Expert.

|
‘ﬁ - Sayed/Adam Dhaw El Beit, Research Worker on Marketing.
f The methods of. invesigation included:
' a) A review and examination of literature pertaining to the scope of
iR work. Books, papers and important reports on geology, hydrology,
—= hydrogeology, grazing resources, and marketing were consulted tn-
cluding reports by Hunting Technical Services, the Kordofan Special
J’. Fund, and government agencies;
4‘")1.

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

- to collect information and data from government offices and
livestock markets,
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- to earry out interviews with producers, traders and agontn,
harderw, and cultivators along tho routa,

- to measure and detormine forage productifon at randomly located
samplas, using a 9.6 square foot hoop,

- to visit exiating boreholes and hafirs along the propoped B85R
route and to collect Information on the condit{ona of pumpn,
angines, storage tanks, borehole vields, and hafirn,

- to visit veterinary centres and assens the facilities,

- to vieit and discuss with profeasionals, adminf{strators, politi-

ciane, and community leadersa, the possible management problems
of the proposed route.

Criteria for the Selection of the Main Southern Route and its Two Feeders

To select the appropriate main route and two feeder routes and to asscasn
the potential socloeconomic, phvsical, and biological impacts, three major yet
interrelated factors were conaidered. Fach of these factors had been examined
in light of the following:

1. Adequate supply of livestock: This includes the physical presence of
livestock along or near the route and the feeders as well as the
willingnesas of the producers to sell during the dry season:

2, Technical feasib{lity of the route: This includes the possibility of
finding adequate water, enough grazing and other feed without causing
overgrazing, and the possibility of trekking 1livestock without
spreading animal diseases along the different sections of the route;

3. Acceptabilfity of the route: This includes economic acceptability 1in
the sense that the cost of trekking animals along the route should be
cheaper or, at least comparable to that along the NSR; social accept-
ability among the people (pastoralists and cultivators) who are using
regources along the route, including acceptability by the potential
users of the route, i.e., herders and traders.

It {8 understood that no route will satisfy all of these conditions. So
the Team settled for a compromise that would best meet conditions for the route
and looked into measures that would overcome the problems of the unfulfilled
conditions.

Applying the criteria set above and after analysing the data collected in
the field, the Team agreed on the main route and two feeders shown on Figure 2.
The proposed main route 1is 40 kilometres wide and starts from Birka el
Khadra/Lake Kundi south of Buram. It passes about 20 kilometres north of Bahr
el Arab near the Baggara dry season concentrations of Habbaniya, Rezeigat,
Messeiriya Humr, and Messairiya Zurg. Thus, the route will pass near Safaha,
Meiram, and Nyama and, then turn {n a northeasterly direction along Wadl
Shalango to Lagawa. From Lapgawa the route passes about 10 kilometres south of
Habila where ' dry is then Abu
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Karshola, Oardoud Nyama, and then gouth of Wad el ladig to Kerwal, Abu Hokba,
Cadid, onding at Keati. Vcom Kost{ the proponed route traversen the eastern
alde of the White Nile. Alternatives to thin laat eectfon are efthor the
trakking route wast of the White Nile, or transporting anitmaln by rall,
ateamor, or truck.

The propoaad first feeder route aLarts nenr Lake Abyad and than goew near
Lake Kellik to Xadugll and thon joine the matn route near Dalamf.

The proposod wecond feader route atarts from near K1 Lirl and gons to

Abbagaiya, then eaast of Jebal Abu Dom, wout of Goz Khadra and then joina the
main route nour Kermal.

Justification for tha Poute Salaection

The acope of wrck mentloned "“the proponed prolect area following the
rallway 1tne frvom Nyalw through er Rahad to Tendeltt...." Howover, looking at
the concenteation of livestock during the dry season Lt was found that the arean
along or near the raflway contains only about 25 percent of the total number of
livestock {n the project arean. In contrast, the arca farther south along and
near Batr el Arab has about 75 percent of the area's total livestock. Using
aerial photos taken in April, 1975, Hunting Technical Services (March 1976)
calculated that the Bahr and Ragaba lnnd systems of the Rezelgat had about 1.5
million head of cattle and 0.4 million head of gheep out of a total of 2.49
miltion and 0.9 million head of cattle and sheep respectively in tha whole
astudy area. In the canc of the Humr where settlement of nomads hans not been on
large acale, almoat all the cattle (over one mitlion head) move to the Bahr and
Ragaba system at the beginning of the dry geason. Figure 17 wshows arcas of
tivestock concentration of the Arab nomads durwng the dry sgeason. Because the
propoaed route and its two feeder branches start from ncar Bahr el Arab, they
are bound to tap liveatock of the pouthern tribes which are now far away from
any cattle route., Thus, relocation of the SSR route o a more southerly loca-
tion makes many more cattle potentially avaflable for trekking.

Two misconceptions about nomadic behavior must be mentioned: (a) that
nomads are reluctant to sell animals because livestock have special functions,
and (b) that nomads do not sell animals during the dry season. Although there
are gome grains of truth in these 1ideas, they have been exaggerated by many
ascholars, e.g., Cunnison. The fact (s that nomads do sell animals {f market
prices are high enough and 1{f access to market is easy enough. This behavior
wag demonstrated during the Second World War when meat was {n great demand to
feed the British troops in the Middle East. Prices rose sharply. The authori-
ties began to worrv that the high prices would drain away Sudan's anfmal
wealth.

The point was also discussed ut length with many stock producers when the
SSR Team was in the field 40 years later. Producers made clear that once a
male animal attains maturity or a female becomes {nfertile, the animal (s
available for sale and all or part of the earning 18 reinvested in buying young
animalg from other nomads who may be in need of money or from the tribes of
southern Sudan, This practise allows the soclal prestige gained from animals
to continue but on a commerclally viable basis.



Producerts also made clear to the Team that they sell part of thetr hords
durtng the dry soason. An ovidence to this polnt, v wan noted that many
traders buy antmatn during the dry neaspon and "ntore" them near wator pofntn
unt il the flrat weokn of tho ralny neanon whon they can foteh a Migh price,

In apite of theso tostimonlon, rocordn of animal malea clearly show that
tha main selling 1s done at the heginntng ond ond of the dry seanon. This con
be explatned by a number of factorn. ¥Firet, during the Condominium ara the
nomads ware not nllownd to crona Into the wet grazing arean of the gor until
they had pald the animal tax. In order to pay the tex, herders uned to nmoll
aome animals at the begloning of the waet aeanon, deapite the fact that the
anfmalas were not yer {n thelr beat conditfon. Selling at the ond of the wet
ronpgon wan baned on two factora: (a) the anfmaln were at thelr bost, and (b)
the nomnds needed money to buy Ltems such an grain, sugar, and tea to last
during the dry snason which the nomads apend in the soudth where thore are no
propec markets for aelling or buying. 1t should also be wnoted that the recordn
fn the variounns marketn show that a substantial number of animals are taken to
the markets throughout the dry season. lHowever, only a few are actuanlly sold
because dry acanon trekking along the NSR {n not possible and thus snles are
fow.

Tt can be concluded, therefore, that the opening of the proposed 3SR and
the two feedern will make trekking posnible during the entire drvy season. Thin
will encourage ttaders to buy more livestock. In turn, these sales will put
the oroducer in a better bargaining position as {t will no longer be necessary
to sell only at the end of the rafiny season. It 18 eatimated that about
300,000 ani{ma) units may be avallable for trekking should the SSR be opened.

Technical Feagibility of the Route

The water supply analysis shows that water can be made avallable in large
quantities all over the SSR and fts two branches. Abour 70 percent of the
route lies across the rich Baggara Basin where boreholes can be drilled to
vield large quantities of water. It is important to note here that numerous
boreholes have already been drilled, (Figure 11) with no sign of the water
table being lowered. Pigure 12 shows the approximate location of 76 suggested
new bores, spaced about 20 km. from each other. In the rest of the route,
hafirs can be constructed. The approximate locations of 40 hafirs have been
shown by Figure 12. In addition, the calculation made in this study shows that
water can be provided at lower prices than along the NSR.

Analysis of the fleld data shows that there 18 adequate feed along the
route from Birka Khadra to Kostl as well as along the two feeders, but at rates
of production that vary between 0.1 and 0.26 tons per feddan, air dry. It has
been estimated that the natural feed avallable along the sections of the route
at 40 km. width would be suffictent for a total of about 790,000 animal units
trekking during the 6 months dry season. In addition, the crop residues avail-
able are sufficient to accommodate another 930,000 animals for 6 months. All
this 18 more than three times the number of animals estimated to be trekked
along the route. However, to avoid overgrazing, a number of measures are
suggested. These include:




1. opandng of fire llne gride and providing tlre Vine guardnst

24 reaoading in areas of high rainfall, where overgraztog has taken
place:

3. ronarving dograded nrean:
b, entablishing holdiag groundn;
% bush-thinning where the kitir {n denne.

But the northern atretch, f.e,, Tendeltl-Koat!l up to Omdurman, which [a common
to both the S8R and t:he N8R ham no panture on elther nide of the river. Tt fa
therofore reforred to as a critical area. The Team suggentn that whatover feed
may be available ahould be naved to feed ltocnl livestock. For trekking anl-
mals, irrigated fodder nhould be provided. It fo therefore mugpented that a
series of six holding, feading, and resting grounds (25 km.Z oach) be
eatabliphed at 40 km. 1intervala. Given the total dlstance from Konti to
Khartoum at 240 km., stock would require 6 trekking days on an average of 40
km./day. Given need for roughly one day to rest for overy 40 km. day of
trekking, stock would require about 12 days to make the final portion of the
fourney.

Another consideration {n llventock health. There are a number of fatal
and wanting animal diwscases {n western Sudan. The high temperature, the com-
paratively high humidity, the large numbers of liventock, and the markediy long
and widespread nomadic mobility have all conspired to ralse the Incidence of
animal discases In the region. Thene diseasen can be classified as infectioun,
parasitic, and tick-borne. The most snerious infectious disease in rinderpent
which used to be known i{n the whole Sudano-Sahelian zone. Other {infectious
discases include Contaglous bovine pleuropneumonfa (CBPP), Hacmorrhagie nepti-
cemia (H.S.), Blackquarter (BQ), Anthrax, and Foot and Mouth diasease (FMD).
Parasitic diseases include Trypanosomiasis and internal parasites, while tfck~
borne diseases {include specles ouch as Ixodes, Boophilus and Amblyommae
rhinicephalus.

The policy of controlling animal discases dates back to the early years of
this century, but took shape in active form only after the Second World War.
Normally, the {nfectious diseases are controlled through the use of vaccina-
tion. The most serfous disease, rinderpest, was aimost eradicated when the
Transnational JP-15 Campaign was started in 1960's. But due to relaxation of
control measures (in turn due to shortage of funds and facilities) the disease
broke out again in the late 1970's and early 1980's,

The possibility of livestock trade spreading diseases to different regions
of the Sudan and to importing countries was considered a long time ago. The
problem is generally solved i{n the case of the NSR by vaccinating animals at
controlling points and {ssuing permits of movement. Animals 1intended for
export muat stay in quarantine at least 21 days for cattle and 7 days for
sheep. The same procedure should be followed for the SSR. The policy should
aim at ensuring health, well-being, and soundness of trekked livestock and to
prevent the spread of disease. For thig reason it is of vital {mportance to
coordinate veterinary services of the SSR with those provided by veterinary
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naw pocta ba estshlished, 28 mobile unlts he craated, 26 dips he cntalruated,
and 4 dip=atrangth mon{toring laboratnries be hultt. The vetecinary and dip-
ping wervices daan be made availabla to trekking an well as to nowadie and
nattlod animals on a paymint hasin.

Accaptabtlity/Banafita

One of the moat important consideratlons for the llvestock traders and
producers {s whotlier the S8R will he of matertal benaffta, and how these bene-
fFitn will compare to thowe derived from thka NSBH. Tha beonefits take two formn:
(1) The cost of watering and trekking, and (2) how long capital will he ided wp
tn the trek.

The calculationn made {a Chapter 4 show that water for one animal unit per

day from boreholen and hafirs along the 48R will cost approximately 9.05 or 6
to 8 plaataers.

Cont. 1f Watering One Animal Unit/Dny (plantaers)

NiR asg
(Catimacod)
Boreholen (Black Markot) 6 to 8 pt.
Hafficn No hafirs

Therefore, the saving in watering 1455 animal units per day from a borahlole
along the S8R equala (25-7,22) X 1455 « £5 258.7. In the case of hafirs, the
saving tn watering 1455 animal unit. per day equale (25-10) X 1455 = £5718.25.
From this calculation it can be aseen that estimated reduced water costs on the
SSR can bring direct economic benefit (and incentives) to stock owners.

Trangport costs along the SSR also appear to be advantageous:

Cost of Transporzting One Animal Unit

NSR Ratlvay SSR
(Estimated)
Nyala-Omdurman Nyala-Omdurman Birka Khadra -~
Ondurmen
£S5 89.2 £5 73.1 £5 43.3

The second major consideratfon is length of time of the investment. NSR
traders and merchants buy animals in the peak season but '"store'" some near
water points until the next rainy season. This practise ties up capital for 5
to 7 montis. But with the opening of the SSR, "storing" lvestock '
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unnecasdary as the route will be In use throughont the dry season. Year-round
trebking will no doubt Increame the turnovar of capital, Ffurthearmore, the
avallablitty of watar, fead, and veterinary services along the SHR fa bhound Lo
raduce .. ¢allty among trekking livestock which presently amounts to about 10
percent along tha NABR hetween December and March. After March, vorv few anf-
nals take the NSR,

It ia expocted that thepe matarfal gafne will he dintribated among mer-
chantw, tradera, herdera, and producers. If the Incentiven to producers and
herdors ,re targe enough, more selling will more than likaly take place.

On the other hand, many of the traders and merchanta are nresently tied to
the N8R, Traderes usually live {n towns such as Nyala or Fd Daefn. In addi-
tian, many have other buniness interests to manage durfng the dry season. For
the S8R, traders would have to llva for many montha near Bahr el Arab {n order
te supervige thelr liventock trade effectively. o many of the prenent tradern
may be against the 88R. If this opposition developas, it may he a blessing in
disgufse an the new ntock route may allow the emerging amal) traderns (gallaba)
from the nomads to grow. To encourage these new traders, crodit facilities
shouid be provided,

The large merchants, monst of whom lfve {n Greater Khartoum, may find
communicating with thelr apents and herders near Bahr el Arab rather difficult,
This problem however can he nolved {f the 83R develops an efficient communfca-
tion and information system as one of {te componentn,

The producer who presently sells most animals at the end of he wet season
will get two forms of materfal bhenefits: (a) part of the saving from the cout
of trekking and watering, (about 10 to 20 percent of the total cost) {s hound
to go to him: (b) the producer will be 1in a better bhargaining position as {t
will not be necessary to sell animalas at the end of the wet scason to buy his
needa. Instead, he will sell any time duri{ng the year depending on his needs
and the prices.

There {8 one factor to consider when welghing year-long sales. Tt was
gtated in IFAD's Report, (1981) that:

ees If a considerable number of animals - say 20,000 -
would be offered for sale in Omdurman during the peak of
the dry season, )rices might drop substantially, leaving
insufficient incentives to trekkers. Export demand might
provide an offsetting factor, {f the animals are in good
condition,

The present Team disagrees. Instead, the SSR will create sufficient {ncentives
for sales throughout the vear, independent of seasonal fluctuation in price.
Furthermore, it 18 not likely that prices will drop, not only because of rising
export demand, but also because the domestic human population {8 increasing and
therefore requiring more meat and the SSR animals will reach Omdurman in good
enough condition to command a good price.

Another issue of acceptability is land access. It is recommended that the
width of the SSR be 40 km. This is bound to take land from both the nomads and
cultivators. Theoretically speaking the nomads should not object be-ause: (a)
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the land s communally used and no one has the right to nrovent andmale from
cronntnig, and (h) the nomadn will benefit directly from the route an more
anfmaln will be sold and at o higher return to the nomads. In practine, how~
ovar, Lthe trekiddng anfmnls wil) compete for graziag with the nomadic and pet-
tled animalg and this creates potentinl conflicts The aolutfon to thia problem
Hten tn making continuoun Lmprovements {n the range ao that the pantoraliate,
nomadn, and anttinra, feel that they are benoefiting as a reault of the total
fmprovamenta,

Cultfvators will aluo require attention. There are two Lypest trad{-
tlonal cultivatorn and ownern of mechanlzod farma. Conflict may arfne with
both, espectally tn the ovar-cultfvatad and over-grazed arva betweon Karmal and
Kont! (traditional) and {n the Habfla area where the mechanized farmn form a
conttpuous bhlack 40 kme X A0 km. However In the cane of traditfonal cultiva=
torn, thia conflict may not bo an goricun an firnt appears. The maln cropn,
dura, dukhn, and groundnuts nhonld bhe harvented hy Decomber/January, but water-
molong may rematn uphiarvested unti{l the middle of March. After that date, the
cultivatorn have no right to prevent animala crosning. Furthermore, many
cnltivators may find it profitable to mell crop realduen and watermelon an feed
for trekking animale.

The problem with mechanized cultlvation 18 that the owners of the nchemen
will strongly obfect to land taken from them although they will welcome aclling
stalks to trekking herders and traders. The nolutfon is that the route should
o south of the mechantzed farming achemen. Fven so, there are atill aeveral
potential problems and the entire conflict hetween trekkers and farmers should
be dincusnsed with the reglonal authorities to assure that: (a) no new achemen
are developed near the route, and (b) rehabilitation programmes are introduced
to bring already degraded agricultural lands back into use.

Another concern is mocial accentability and security. There are no mocial
inhihitions agalnat livestock routes crossing different tribal territories.
But sometimes there are tribal conflicts as was the case between the Rezelgat
and the Numr in 1983, and currently between the Humr and the Dinka of southern
Sudan. The problem here {s that a herder from one tribe may feel unsafe when
crossing the territory of a hostile tribe. The solution to this problem lies
in nrovision of security admi{nistered by a fully equinped police force. It has
to be mentioned here that security is not a problem specific to the SSR because
problems are algo experienced on the NSR.

Water access is still another dimension of acceptability. The SSR should
have its own water points, borecholes and hafirg. These should be managed by a
body different from the NAW or the retional authorities and allocation should
be on a commercial basis. In theory, there should be no conflict between
trekke: | on one hand and the pastoralists and settlers on the other. However,
in praciuigse, conflict may arise because the water points currently managed by
the NAW or the regional authorities are badly maintained and breakdowns of
machines, lack of gpare parts, and shortages of fuel and englne oil are common.
Thus, there is always the possibility that the peopnle living near the SSR may
not find water in theilr water points. Sometimes the question of obtaining
water may be one of life and death for the livestock of the local residents.
Consequently, such people mav be tempted to use force if they cannot get water
by peaceful means. It should be a stated policy that the SSR water points are
for the =~ ~°° - - in times of
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the lacal people ae a nign of good will on tha part of B88R. Dut Lt mhould bae
remamberad that no sattlement in allowed along the 40 km. width of fi8R,

A final {lesuve of the B88R'a acceprability in management. This raport
rocommands that the 88R ba considered a national projuct under one authority.
The many conmponents within the #8R, including provislon of water, range im-
provements, vatarinary and matketing norvices, and socurity forcen muat be
carafully integrated Iin order tn avold conflicts. All thamse asocctm are cur~
rently claimed by differet depw tments {n: the reglonal governmentn. Thus,
conflict may arise unless adoquate mensures are taken to clearly define the
regional and central responaibilities, With wise managemont this will not he a
difficut task as tho LMMC has alroady gained experience i{n denling with such
situations.

Conclunion

The following points can be atated am conclusions to thin atudy, The SSR
is:

1. needed.

There {8 a need to open a Southern Stock Route as the Northern Stock Route
cannot operate during the dry months. NSR problems include water pshortages
along aome of {its stretches and inadequate natursl pasture in a number of
locations, due partly to desertification which the trekking animala themselves
have created., Furthermore, the opening of the SSR will be nationally desirable
ag it will increase liveatock sales during the dry montha, thus relieving the
present dry geason shortages of livestock. Finally, =he SSR will help in
tapping the animal resources of Sudan's southern regions.

2, techincally feasible,

The opening of the SSR is technically posaible because (a) water can be
made available frow boreholes and hafirs throughout the year and, (b) because
there is enough grazing along all the route from Lake Kundi up to Kosti. From
Kosti to Khartoum, irrigated fodder and other feeds can he provided from a
4,000 acre fodder farm to be established near Kosti.

3. economically attractive,

Trekking and watering animals along the SSR will be less expensive than
along the NSR. The saving in the cost of trekking and watering will be ahared
among the producers, herders, traders and merchants.

4. 1in need of good management.

Some negative goclal and environmental {mpacts may result. Conflicts
between trekking livestock and asome users of the resources along the SSR are
expected. This 1is especially so where overgrazing and overcultivation are
likely, in areas of mechanfzed cultivation, and in zones of tribal conflicts.
These potentfal problems will require good management.
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% of connldarable potentint heunfit,

On the other hand, tho route will have positive impacts on those living
near {t. Botter facllitian In marketing, votarinary sorvicen, and {mprovements
fn the range will % nome of the beneffts that will offant the negative
napocta.

Given the potential direct and indirect benoflity of the OS8R, 1t {s recom-
monded that the protect go forward. Nownver, given the nonaitivity of live-
atock fnsucn f{n Sudan and the poasibility of major land uno conflicte davel~
oping, (t 1{s nlso recommonded that an independent body bhe designated as
"Project Monltory Unit." Thia unit would nerve an a llafnon group which would
record tronds in water, pasture, fodder, health, and pricing and would be in a
poaltion to recommend modiffcantions In tand use and 1ivestock management
practise to the project's managing body.
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CHAPTER 1
GHOGRAPHICAL BACKGROUND AND LAND USE
This chapter provides a ganeral goeographical background for the project
arca. Within thin context, the following aspocts arn connidered:

1) the importance of wentern fSudan in general and of the prolect area
in particular an livestock raising regions;

2) the land use patterns in the project area, {including livestock and
crop production in the different mections along the muggested route;

3) potential resource uase conflicts along the suggested route.

Weastern Sudan, The Main Liventock Producer in the Sudan

The term weotern Sudan is often used to mecan the region west of the White
Nile. It comprises the reglona of Kordofan, Darfur and part of White Nile
Province. This 18 the nation’'s main region for cattle, sheep, and camels. It
is eatimated that western Sudan produces 50 percent of all the cattle, sheep
and goats and over 70 perceant of all camels in the Sudan (Table 1). The
importance of western Sudan in livestock production may be even greater than
suggesated in Table |, not only because it has a large number of livestock, but
alpo because the considerable animal wealth of southern Sudan (over 36, 19 and
17 percent of all cattle, sheep and goats respectively) remains largely
untapped. A number of factors, 1{including the long distances 1involved, the
prevalence of many animal diseases, and the reluctance of the producers to sell
their surpluges contribute to reducing the commercial {importance of southern
l1ivestock.

Western Sudan's prominence in livestock raising results from a combination
of physical and human factors. The central physical factor is the problem of
the long dry season, consuming 6 to 9 months each year. This 1s related mainly
to the climate, but the geology, topography, drainage, and soils also have
their effects. The dry season assures that agriculture may be a risky business
and that livestock raising or mixed farming/pastoralism is a more sensible use
of the land and water resources.

Climat

In common with the other parts of the country, western Sudan has a tropi-
cal contfnental climate. Rainfall occurs 1in the summer months. Its annual
amount, duration, and dependability decrease the farther north one goes.
Temperatures, which largely determine the rate of annual evaporation, are high
throughout the year, but as one moves northwards the summer becomes very hot
and the winters more cool. The southern parts however, have legs extreme
temperatures. It 18 customary to divide the western Sudan into three zones
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TABLE 1

LIVESTOCK NUMBERS IN THE SUDAN, BY REGIONS, 1980/81

Ragion Cattla Shanp Gonta Camols Animal Units
Northern 73,368 532,645 479,974 190,961 599,419
Eastarn 860,933 2,025,252 1,608,868 75,363 2,680,816
Khac!,oum 72,069 331,648 504,940 15,705 293,586
Central® 3,759,976 5,028,925 2,813,245 299,166 5,243,647
Xordofan 3,047,090 3,686,120 2,794,608 975,500 5,304,470
Darfur 4,615,874 2,950,070 2,713,761 420,873 5,369,284
Total 12,429,310 14,554,660 10,915,396 2,660,568 19,491,222
Northern

Regions

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

Regiona

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

Source and Note: The Democratic Republic of the Sudan, Ministry of Agriculture

and Irrigation, Animal Resources Economics Administration,
Annual Bulletin of Animal Resources Statisticas, No. 5, May
1983, p. 1.

#* The White Nile Province is part of the Central Region.

1)

The northern zone 18 semi-desert and the average annual rainfall 1s

less than 300 mm, occurring from July to September. Rainfall is
quite variable and in some years, as in 1983, the total annual rain-
fall may be very low and the time between showers may be too long to
allow any subastantial growth of vegetation. The zone may be repre-
sented by Sodiri where the average annual rainfall is about 250 mm.,
the average maximum (May) temperature is about 41°C while the average
minimum (January) temperature 1is about 15.5°C. The average annual
evaporation rate exceedg 2500 mm. Here cultivation is not practised
on a large scale; the main occupation is raising camels, sheep, goats
and a few cattle. This is the zone that supplies sheep for local
congumption and sheep and camels for export. A short stretch of both
the Northern and Southern stock routes falls within this northern
zone.
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2. The middle zone is part of the open savanna. lere the avoerage annual
rainfall varfea from 300 to 500 mm., falling mosatly from July tu
October. The zone 1s repreasented by En Nahud, El Oheid, Umm Ruwabn
and Kosti. £l Obeid has an average annunl rainfall of about 380 mm.,
avorage maximum (May) and minimum (January) temperatures of 399 C and
13.57 C respectivoly. The average annual evaporation rate 1is about
2,253 mm. The middle zone is characterized montly by nettled tribes
who practise rainfaed cultivation and produce a varifety of crops
including aorghum (dura), millet (dukhn), groundnutn, sesame, and gum
Arabic. The cultivators alao raise asome cattle and goatn which grare
near the villages while some are sent with the nomads. But there are
almso some nomadic tribes such as the Shanable and Hamar. The zone is
also visited seasonally by the nomads from the north and south.

It should be rememhercd that a good part of the NSR crosmes this
middle zone and that part of the S8R, west of Koati, fnlls within
this zone.

3) The esouthern zone 1o part of the park savanna. The average annual
rainfall varies betwen 500 and 860 mm. The zone is represented by
Nyala, which is located on the northern fringe of the zone, Buram,
Kadugli, and Radom which lies on the southern part of the zone.
Kadugli has an average annual rainfall of 767 mm., most of it falling
from May to October, average mnaximum and minimum temperatures of
380 C and 15° C respectively. The average evaporation rate is 2,187
mm. The zone supports large numbers of cattle nomads who raiee many
cattle and sheep. There are, however, a number of small and large
gattled agricultural communities which practise rainfed cultivation
together with raising some cattle and goats.

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

Geology

The basic geologyical formation of the Sudan is Basement Complex. It
consists of a wide variety of rock types including granite, gneiges and
schists. None of the constituents of the Basement Complex rocks 1is water
bearing. Thus, in areas where the Basement Complex outcrops are marked by thin
layers of superficial deposits, underground water cannot be found except in
areas where the rocks are fractured or weathered. Figure 3 ghows the areas
where the Basement Complex Formation outcrops or comes near the surface. It
can be noticed that the MSR crosses part of the Basement Complex area, and it
i8 here that water 1s unavailable during the dry season. The Basement Complex
also outcrops or comes near the surface in part of the SSR. This is mainly in
the Nuba Mountain region. But here hafirs can be excavated as the Basement
Complex i8 impermeable and it {8 also covered by clays.

The Basement Complex however is marked in some areas by deep sedimentary
formations of which the Umm Ruwaba and the Nubian Sandstone Series are impor-
tant. The Umm Ruwaba series is made up of unconsolidated sands, gravel, and
mud lying in a hollow or a basin upon the Nubfan Sandstone and the Basement
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Rift Valley. The Uwm Ruwaba iw a watar bhearing formation, although water fn
not asgurad aevarywhara and the qualfty of water {s not always good. Ahbout 70
parcent of the laength of the propopsed B8R will cross Umm Ruwabn nerles whers
two rich water basina existi the Raggarn and Bara basino. The Nubfan Band-
stone is alwo a water hearing formation, but tha HSR will cross only a amall
stratch of the Nubfan Sandntone and this i{s {n the northern partsa.

Topography and Drainage

Wastern Sudan {s mainly an undulating low lying plateau whare the ganeral
alevation is less than 600 metres above sen level. Thera are two eaxcaptions to
this, Jebel Marra and the Nuba Mountains. Jabol Marra in western Darfur has a
peak of about 3150 metres above sea level and the mansif oxtenda for about 50
kilometres east-west, and about 110 kilometres north-south. A number of water
coursas radiate from the mountain and have important effects on the availabfl-
ity of water. Important among these water courses are Wadl Azum, Wadi Tiwil,
and Wadi Ibra. Water {i{s obtainable from the vicinity and bedn of thase wadls
by shallow wells. The Nuba Mountains are {inselbergeos and the higheast peak is
only 1407 metres above seca level. Yot the Nuba Mountains onjoy somewhat higher
rainfall than the surrounding areas, and a number of i{mportant water courses,
such as Khor Abu Habil and Wadi el Ghalla flow out of these mountains. Water
can he obtained from the beds of theme water courses as well as from the pedi-
ment of the mountaina. In addition to the water courses that originate from
local highlands, there are two other drainage systems: the Bahr el Arab/Bahr
el Ghazal system which originataes from the Sudan/Central Africa watershed; and
the White Nile which originates from the East African plateau. The first is
joined by channels locally known as regabas (Arabic neck) which take water to
or from the main water course. Bahr el Arab/Bahr el Ghazal runs only part of
the year, but forms scattered water pools during the dry season. These pools
are extremely important to the Baggara nomade. The regabas are also important
a8 shallow wells are dug in their beds. The White Nile, on the other hand, is
a perennial river and it i{s used by both nomad and cultivators.

Soils

The soils of western Sudan are varied. In the northern parts some rocky
and sandy soils dominate. In the middle zone, sand dominates although there
are a few clay depressions. Because of the dominance of sand this zone is
known as the goc land. The sand occurs in the form of sand ridges and sand
sheets. The sand was deposited during the Quarterninary era and has been
stabilized by vegetation. But where the vegetation has been removed, sand
became mobile, especially the whitish sand. But there are some areas with
reddish sand, 1indicating traces of iron, and these are more stable. As one
moves gouthwards the occurrence of clay depressions increases at the expense of
sand. So three ill-defined zones succeed each other. These are: the Baggara
Repeating Pattern (alternation of sand ridges and clay depressions); the Regaba
Repeating Pattern (where non-cracking clay dominates), and the Bahr el Arab
clay plain. A general understanding of the soil distribution in western Sudan
is important for a number of reasons. First, the types of soils determine to a
large extent the drainage systems and the surface water, The sandy soil 1is
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aother hand, aleys are lews parmeable and have many uatural poola. Furtharnore,
olaysy areas offar good hafir altes. Second, differont wsofl arass with the
same annual ralnfall have different vagatatfon and wmalt contentw., Third,
¢layay osofls with comparatively lieavy rainfall are o good breeding ground for
flien.

Natural Vegetation

In the absance of highlanda ovar mont of wostarn fiudan, the natural voge-
tation {s a function of rainfall and nofl types. The northern areasm aro aemi-
desert whare the natural vegetatton conmlats of herb, annual, and perennial
grasaon, and acattered bushen and trees. Thora are a numbor of grass typen,
the main onos belng Aristidan genus, while the treos are malnly of Acactia types,
A nugbar of vegetation types of high nutritinnal value such asg gihﬂ_(hjgnhggll
apaciea) has bean overgrnzed and replaced by leas palatable types.

The vegaetation of the low rafnfall woodland and oaavanna fa c¢omposod of
grasses and greater numbors of trees than {n the semi-desert. The maln grasnes
are: Ariast{da pallida, Andropogon gnyanun, Cenchrus biflorus, and Erogostina
tramila. Trees are mainly of Acacla types of which Acacin nmanegal is the mosat
common as it ia usually part of the cultivation rotation.

As one moven nsouthwards where rainfall 1is comparativaly high and the
percentage of clayey arean increnses, the vegetation changen. Although the
vegetation of the moist sandy areas is more rich, ftn composition s similar to
that mentioned above. The vegetation of the clayey areas 1is dominated by
Acacia wmellifera, Acacia neyal, Balanites acgyptica, and grassea guch as
Sorghum purpures, Cymbopogon nervatus and Brachiaria obtuaiflora. It should be
wentioned here that: (a) as one moves south, the occurrence of broad-leaf
trees increases. The dry leaves and the pode of acaclas are utilized by the
different animals; (b) that Acacin mellifera way become dense and thus reduce
the undergrowth, and animals cannot penatrate {t; and (c) that mechanized
cultivation has resulted in the removal of the tree cover from wide areas, and
when abandoned inferior types of grasses such a Sorghum purpureo dominate.

Population

The population of western Sudan is a mixture of Negroid, Arab, and Arabi-
cized groupa. There has been quite a lot of intermingling between these
groups. Yet the people always identify themselves as either Arab or non-Arab.
Tha Arabs have different tribes and these are spread all over the region. The
non~Arabs are found in small and large pockets and they can be divided into two
main groups: the Pur and the related groups in Darfur, and the Nuba who are
found mainly in the Nuba Mountain region. The culture of Negroid stock 1is
based on settlement and cultivation. On the other hand, the Arab culture is
based wostly on raising animals.

During several centuries of contact between these groups, social inter-
course has resulted. Some of the Arab tribes such as the Gawamma and Bedeiriya
of Kordofan settled and currently depend mostly on cultivation although they
still raise some animals. This process of sedentarisation is still | ,
and {is -
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and other mervicns. The Negrold stock have bacome tnlarsared in animal ralning
an livestock provide addftional fncome to the Camlly, and acts ae a safagiard
againat arop fallurn, The tendanay to ratso animnlo has Incrasand an the water
attuation han (mproved. Not long asgo aome (ndlvidunles from the Negrold groups
acquirad large animal wealth and thus found 1t necesnary to adapt. a nomadle
11fa. This nomadiration process has alowed down as the current pub!iec oplnfon
annmn to favour mattlemant rathor than nomadiam.

Agricultural land helonge to tha Govarnmant. Howover, the peoples have the
right of une according to tribal customs. A perwon may coultivate a plot of
land as long an he lfves In an area, hut he may lone rights to land Lf he
lanvan the area for a long period. Also, a parnon may ralse an many anlmale an
ha 1ikes and these antmnlns may graze anywhare as long an they do not damage the
cultivation of another porson. It {n also the custom that tn rainfed arean,
anlmaln may graze anywhere after 15 March aan by that date all crops munt be
harveated and cultfvators may not provent animaln from entering or croaning the
land,

The_Baggara Rett

The Baggara helt 1is part of weatern Sudan. It comprinos fSouthern Darfur,
Southern Kordofan and part of the White Nile Provincen. Thin helt fa the main
concorn of this study as tt {s the maln producer and the main oupplier of
cattle that entor Sudan's trade (Table 1). Almost all the B8SR from Dirka
Khadra to Kosti crosees this belt. Furthermore, due to the recent drought, the
belt has attracted a large number of people and livestock and given them shel-
ter. This migratfon has {ncreased the number of cattle {n the belt.

The main physifcal features of the Baggara belt were dlscusaed {n the
previous gection. In this section sgome economic, soclal, and land use detalle
are added. The name Baggara, meaning cattle people, 1s given to aeignify the
importance of cattle in the ecconomic and social life of the people. Other
animals, namely gheep and goats, are also raised, but cattle remain the princi-
pal animal. This 18 mainly because of the comparatively high annual rainfall,
500-860 mm. (Table 2), that produces rich vegetation cover which allows cattle
to thrive.

Not only is there good rainfall in the Baggara belt, but the noils tend to
be impermeable. Bahr el Arab/Bahr el Ghazal is a semi-perennial river, and
there are a number of regabas and natural depressions that keep rainwater for
some months after the end of the rainy season. Shallow wells in the vicinity
of river beds and water courses produce water year round. In additfon, the
waters and the plants of the clayey solil provide considerable amounts of salts
that animals need. On the other hand, the clayey soils turn to mud and provide
breeding grounds for biting flies that {rritate animals and transmit diseases

including Trypanosomiasis.
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TABLE 2

AVERAGH, ANHUAL RAINPALL TN SILRCTED STATTONG IN THE PROJECT AREA, (mm)

Month U L AL L L L B 4
tadom  Ahye! Buram  Kadugl! Iabila  Nyala Abhanafyn Kont §

January 0 0 0 0 1] 0 0 0
Pehruary 0 1] 0 2 0 tracn 0 0
March [} 2 0 1 h trace 0 1
April 7 10 i} 14 7 3 14 h
May a1 65 ] a0 ¥ 259 49 '
June 140 1 97 107 9% h 87 47
July 157 1314 17i 162 174 122 149 1t
Augnnat 241 213 218 154 219 162 187 143
Septeambor 169 110 122 Vhh 117 " 124 0o
Octobar 62 31 18 920 20 18 159 22
November 0 5 0 3 0 1] 1 t
Decambor 0 0 0 tracoe 0 0 0 !
Total 863 680 699 767 669 465 660 407
Year

The sandy solla are poor in surface water, especlally {a the dry ncanon,
an' are saltless. But such solls are comparatively free from biting flicn.

Ar a result of these dilfferences between the clayey and aandy soila, the
1ivestock owners developed the traditfons of using the different parts of the
belt in complementary ways. The southern parts where clayas dominate are used
during the dry season, while the northern parts where sand dominates and flies
are not an important constraint, are used during the rainy season.

In general the Baggnra belt can be divided north-south into three ecologi-
cal zones of varylng extent, based primarily on the diastribution of solls,
although the rainfall element 18 also taken Iinto consaideration. These zones
show how the pastoral people utilize the whole belt.

(1) The sand zone (goz) in the north. This is the southern part of the
mid-western Sudan. Here, there is very little surface dralnage and
the vegetation is saltless. However, the zone 1is free from biting
fliea., The main economic activity here {8 rain cultivation under
settled conditions. The Baggara nomads visit this zone during the
rainy season (July-October);

(2) The middle belt. This 1is a zone of alternatfon of sand and clays,
referred to by Harrison as Baggara Repeating Pattern and by Hunting
Technical Services as Baggara Land System. Here are short seasonal
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Junatton between the clay and the sand is conaidered the best grasing
{n tha smone. Tha rone fm the dars (home) of the differant Naggara
tribes who vialt tt at the heginning and at the end of the rainy
taanon. Hare the RBagpara practine thelr rainfed cultivation which,
togathar with wmettlement, ntarted Lo Increasn (n tha post 1960's
period after the Nyala Rallway was conatructed and the water supgls
nituatton improved. The problem of shortagn of water wanm solved by
dgptng shallow wells (In southwentern Darfur) and horeholen in the
Reralgat-tumr roglon;

(3) The BRahr clay smonn., Thin fincludes the whole clay plain north and
south of Bahr ol Arab/Bahr @1 Gharzal together with the regabam and
dopremsainne, The comparatively high ratnfall and the claye encourage
the breeding of biting flles during the wet aeanon. The zone s
utilieed during the dry season by Arab and Nilotic pastoraliste. The
Acaba spend the dry neanon, Decembar-April in the rone, usually north
of Bahr el Arab, although some mny also cross the river neuking good
Rrazing, But tho Arabs leave the zono and move northward as the
rainy season continuns and flies breod. The Niloticn occupy parts of
the zone, eapecially the north and smouth of Bahr ol Ghazal, during
the dry season. But as nome of thene areas turn {nto awamps, the
Nilotica take refuge in the alightly higher ground in the nearby
arean. In goneral ft can be sald that most of the zone remains empty
durlng the rainy secanon.

Land Une Pattern and Probloms in the Project Aren

The three north-south nub-divisfons sketched in the previous sectfion are
not uniformally located over the whole project area. The Nuba Mountains, for
example, create new conditions of topograpy, soils, climate, and populations.
For this reason the belt 1s divided into five sections running from west to
east, Figure 4. Tho obfective is to dimcuss the land use pattorna in the whole
project area. The criteria for the divisions which follow are based on
similarities or differences in the land use. Thus, the zones are to a large
extent simflar, but they are not identical to those used in the Chapter 5 on
vegetation where the main concern is similarity in the plant cover.

Southwest Darfur. This is a section of varied physical conditions. The
zone is characterized by a number of intermittent water courses that drain the
south and the southwestern parts of Jebel Marra. These include Wadi Arzum, Wadi
Tiwil, and Wadi Ibra. Water can be obtained during the dry season by digging
shallow wells in and near the beds of these wadis. The soils of the different
parts show a marked difference. The northern parts, i.e., near Jebel Marra,
are covered by tuft and sand that mask the Basement Complex formation. How-
ever, in certain areas the Basement Complex outcrops form rocky terrain. The
sands (goz) extend southwards forming two extensive areas namely goz Dango and
goz Gireida. But these two gozs are eeparated by two tongues of alluvial
formation with some minor sand ridges. This may be looked at as part of the
Baggara Repeating Pattern. It 1s here that important settlement represented by
Rahad el Birdi, Idd el Ghanam, Tulus, and Buram have developed. To the south
18 the clay plain of Bahr el Arab.
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In 1974, Munting Technlcal fiarvicen eptimated Lhe total populatton fn
fouthweat Darfur to ba about 115,000 persons of whom 1,500 were 1iving In
tariga (nomadio campa) and the reat (116,500) Iu proper compant viltages. The
nvarall human denulty was 6.9 parsona par agquare kilometre. The population 1a
made up of A number of Arab and non-Aral, tribea. OF the firet category, the
moat {mportant are the Ta'sfsha, Benl Hetha, and Habbanfya while the non-Arah
trihes Include the Gimir, Drgld, Dajn, Par and Mesalat, and Vellata.

The Arabs togethar with tlarge nection of the Fellata ware origlaally
nomada, ratalng cattle and sheep. Howover, alnce the eaarly part of this
century some groupas of those nomads began to aettle as they logt thalr anlmal
wealth during the Mahdliya regime HB1-1R98. % The asettlement wan made posalble
hacaune water was avallahte from nhallow welln., The tendency for anttlemant
fncraanad af ter the Second World War when s programme for provisfon of rurat
wator waa atarted. At pressnt, the malority of the population are aettled and
practise catnfed cuitivation, while the nomadn and semf-nomad (thown who 1ive
in [ﬁ[jgg) form ahoul 14 percent of the total population.

The naettled and nomadic populatlon umne one Integrated economic aystem,
bared on cultivatfon and liveatock. This 1s alno the economic bhase of the
non~Arahs oxcept that these trihan emphasize thelr cultivatfon more thoan thelr
1fventock although aome houncholds have large herds. On the other hand, the
matority of the non-Arabs have amal]l herds that will not support thelr ownern
entirely threugh 1ivastock.

Cultfvatton for hoth Arabs and non-Arabs {a hanically nubsiatence, pro-
ductng dukhn and dara while commerclal groundnuta bhecame fmportant during the
last decade. A family plot fa unsually small, about 5 hectares, two-thirds of
which 18 normally put into subsistence crona. Yet, there are varfationa {n the
alze of holdings, according to the type of aoil, avallahility of water, and
population pressure. TIn the alluvial areas near Buram, the cropping arean
average 3 to 4 hectares while in Goz Dongo, plots may increase to 6 to 7 hec-
tares. Animal manure (s ueed where land [n scarce. Cultivation {inputs ‘re
amall, bhased upon unimproved seeds, labour, and hoers. Accordingly, outputs are
small. Nevertheleas, most of the population in this sectfon consfder the
returns from cultivation to be greater than from livestock. The cultivators
think of liveatock ralalng as complementary to crops as animals provide milk,
meat, and additional income to that derived from cultivation. For this reason,
mont of the settled population keep a few animals. These stay year~round near
the water points which have increased during the last few decades. But some of
the animals are moved seasonally to good graring, either under the care of
hired herdora or together with nomadas.

The nomadic and the transhumant pastoralists have regular seasonal move-
ments, but there are varfations 4in the direction each tribe takes. The
Ta'aisha spend the wet season, June-October, in their dar (homeland), around
Rahed el Birdi. lYere, there 1s usually good grazing on the contact zone

* The Baggara were supporters of the Mahdiya, and they formed the core of the
army of that regime. The Khalifa himself was from the Ta'aisha tribe.
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hotwean the pgox and the alay, Gultivatlon 1a widaly practined and, togethar
with ristng population, haw led Lo reduction of the grasing grounds. Reduced
grasing tand tm alao a problem for othar trihes. As the dry season nats fn and
aurface water dries, the Ta'aluba move southwest toward BDahr Oulou in the
Republic of Chad. They stay there from December until May when rafns atart and
tlion appaar.

The Bani Helba apond the ralny season on the goz of aouthern Jabal Marra.
As the dry aeason deaponn, the surface water of the goz dries and the Bani
Halba mova to thafr dars in Idd el Ghanam and the surrounding areas., There,
thay find watar {in walles dug In the heds of Wadl Thra and Lta branchea. In
Januacy, however, they mova to the wentern alopas of Jabel Marra where watar in
avallable and thore {m good grazing, making wvee of the poda of the Acacia

albida (Harar). Once the rainy ascason ntarta, the len! Holba move away to the

gor to avold caunlng damage to the Fur cultivation.

The Pallata tribe is compoacd of bhoth cultfvators and pastoraliste. The
diffarance between the Fellata and the Arab tribes ts that the Fallata take
their cultivation moro seriously and the nomadlc nectifons leave the familfies in
the darn while men movn after tho liveatock. Purthermore, the Fellata, al-
though they move north-south to Birka Khadra near Bahr el Arab and the guz, may
alno move wast—eant crosning the dara of other tribes. In doing so they look
for good grazing for thelr animals, regardless of the tribal boundaries.

The Habbaniya, like other tetlban, have many settlementa, and cultivation
in practised on a large scale around Buram. But both the nettled and the
nomadic Habbaniya rafse large numbors of white cattle for which they take
spacial pride tn the colour. This type of cattle also has a gond reputation
among livestock traders becaune it responds quickly to feeding although it {n a
veak braed 1f long treks are taken. The Habbaniya nomads apend the wet season
in the northern goz, north of Myala, while they apend the dry aeason around
Lake Kunde. The distance, compared to other nomadic tribes, between the wet
and dry season grazing 1s not long and perhapa this 18 one resson why the
Habbaniya cattle are not strong enough to walk long distancee.

Concerning the proposed SSR, 1t {s clear that a high percentage of the
nomadic animals, mainly cattle of Ta'aisha and Beni Helba, will not be
available for sale during the dry season near Birka Khadra, the starting point
of the 88R. The cattle will be either in Bahr Oulou, in Chad, or on the
northern goz. On the other hand, the Fellata and Habbaniya cattle of both
settled and nomadic sections will be available in thelir dry season grazing area
or in the dars which are not far from the starting point of the SSR. In 1974
Hunting Technical Services eatimated that these animaln numbered 600,000 head
of cagtle and about 60,000 head of sheep.

Southeastern Darfur and Southwestern Kordofan. The western limit of this
section 18 the border with southwestern Darfur (above section) while the east-
ern limit i{s the Nuba Mountaine. The section under discussion 18 an extensive
one, but 18 treated here as one region for several reagsons: (a) the physical
features are similar, (b) throughout most of the region animal raising is the
most important economic activity, and (c) it is the region of the largest and
the most prosperous cattle raisers in all of western Sudan. These include the
Rezeigat, the Mesgeiriya Humr, and Messeiriya Zurg. Dar Reizeigat alone sup-
ports more than 2.5 head of cattle and about ' head of ahoan




while the Numr own more than a mtllfon head of cattles In addftion to the large
triben, there are nmall tefban much an the Maaltya, Birgld, Dago, and  Nuba,
The Manlfya are of Arab deacant hut Vive In permanent settlemanta while keeping
a large numbec of transhumant li{vestock. The Blrgld, Dago, and Nuba are non-
Arabn who practise mottled, traditfonal agriculture but who keap some cattlo.

The Rezalgat, unt{l 1940, were prodominantly nomadn with no pecrmanaent
settiomentps Thay Jlved Ln seamonal camp aftan such as Bd Daten, Bibdo and Abn
Gabra. Lampon, [n 1934, descrilad the HMozolgat nn "hardly cultivate." But
#ince then, and aenpecially in the early 1960's when the Nyala Rajlway was butlt
and many horeholes drilled, cultivation and naottlemant developed. fSattlaments
such as Abu Gabra, Aba Matartq, CGimellaya are large villages by any Sudanecne
atandard, while Ed Danin devoloped into a comparatively .large town of over
30,000, By 1956, when the flrat population cennus was taken, 51 percent of the
paople of Dar Nezelgnt were clasaiffed an sottled and only 49 percent s
nomada. Sinca then the percentage of the settled populatfon ham {increaned.
Cultivation 1s malnly for subalatence, producing dukhn and sorghum, though
commerclal crops, mainly groundnutn, are alao grown, Holdings are amall, about
1 to 5 hectaren. Betweooen two-thirds and three-fourths of the holdings are used
for subslatence cropa. Some woalthy families hire labourers (moatly from the
visiting Dinka) and cultivate up to 20 to 25 hectares. But both inputs and
outputs are amall. The Rezelgat derive modest cash fncome through taping gum
Arahic (Acacla nenegal). The cash is used to buy ftems such as tea, nugar, and
clothing. This cash has enabled the pastorallnts to keep thelir animals until
they mature in body welght and fotch high prices.

During recent years, Dar Rezelgat has become one of the large groundnut
producers in Sudan. Most of the crop is decorticated in Ed Dacin and then
exported to Khartoum. lowever, part of the groundnuts are crushed locally in
Ed Daein and Nyala and most of the oil cake 18 exported. In future, the cake
and the shells may be used locally as feed for the animals.

Despite the fact that settlement ls increasing, nomadism is still alive
and animal railsing is still the main economic activity of the section. At
present cultivation and animal raising are two parts of the same economy aa
most families aplit into two sections, one to cultivate while the other to look
after the animals.

Movements of the nomads include long and short distances, depending on the
herd size and the avatilability of pasture. During the wet season, the Rezeigat
graze the goz north of Ed Daein and may go as far north as the latitude of El
Fasher. But when the rain stops and the water pools begin to dry up, the
Rezeigat move southwards to their dars {n Abu Materiq, Sibdo, and others.
There they stay for 2 to 4 weeks to help harvest crops. They then resume their
movements to regabas and Bahr el Arab which they reach in December. There they
make their camps while the animals move between the watering and grazing areas.
In April, when the grazing becomes scarce and the health of the animals
weakens, rain starts to fall in the area south of Bahr el Arab. Formerly, the
nomads used to take some of their animals south for the young grasses, leaving
their famili{es in the camps. In recent years, however, this tradition has
fallen away as the relat{onship between the Rezeigat and the Dinka has become
strained. Instead, when the rains begin north of Bahr el Arab, the nomads,
together with their animals and families, move northward to the dars where they
' * then their 1ourn
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The Menalriya Wumr are another important cattle peopic. They make contact
with the Dinka tn the aran of Abyet, Abyemiiom, and Umn Shebushaya. But unlike
the Raweaignl, sottlement and cultivat{on are not no Important and they rematin
pradominantly nomadlc with only a faw villages nuch as Muglad, Babanonen, Abu
Aatikh, and Melram: The few who do cultivate practine subnletonce agriculture
near and around Muglad, and along Wadf ol laglz and Wadl K1 Ghalla. Howover,
aome commercial cultivation 1ns taking place {n Abu Bavrikh (wast of Muglad) and
{n al Mefram (in the mouthwest of the roglon). In both areas, groundnuts are
the mafn commercial crop., Watermelon {n grown tn Molram and exported to Komtl
and  Khartoum. Some cotton 1a cultivated around HNyama and north of lLake
Keilak,

The migration routes of the llumr are orfented nocth-nouth and northweat~
noutheast. During the railny nscanon, thoy graze their anfmaln around Babanouna
and al Fula. Nut whon the water pools dry aftor the rafn, the Humr astart
moving wouth., Thay ntop for 2 to 4 wecks !n arean whore they cultivate and
help {n harvesating the cropa. Than they fan out {n a nouth and southeanterly
direction In a wido bhelt from Tigil and Grinty to Umm Shebuahaya, along Bahr ol
Arab and its regabas, mainly regaba Zerga. The Humr stay there from December
to May when the ralns atart and flien appear. To avoild the biting flies, the
Humr move northwards towarda the goz. The tradttion of grazing the livestock
in the area south of Bahr ol Arab fa no longer practised for security reasons
ap the relationahip between the Humr and the Dinka 18 currently utrained.

When the Rezeigat and the Humr (as well ans the other Daggara) are near
Bahr el Arab and the regaba region, they burn the tall dry grass to initiate
green regrowth and to ki1l ticks and nnakes. During the carly dry pertod when
there La plenty of water and grazing and the li{vestock needs little care, the
nomads gather together in their campnites for mocial activities and relaxation.
But as the dry season deepona, the distance between the grazing grounde and the
water points fncreaasecs and animal hcalth deteriorates.

The Messeiriya Zurg are a comparatively small group. They occupy the clay
plain west of the Nuba Mountains as well as the local clay plains surrounding
some of the weatern mountains. The Zurg region 1is therafore predominantly
clayey with little variation except for the rocky areas, which are not used by
the Zurg, and except for the restricted sandy area near El Fula. Such a region
15 not suitable for raising cattle, although asome livestock do graze here. The
Zurg have mixed with the Nuba of the Nuba Mountains where both peoples first
came into contact. Originally the Zurg were nomads, but since 1924 when cotton
was fintroduced, the Zurg developed a taste for cultivation settlement. They
cultivate both eubsistence and commercial crops, 1including cotton and
groundruts. Each family cultivates only about 3 to 5 hectares because the
agricultural work depends on the family labour which is in short supply. In
addition, the clayey soils are difficult to work, the agricultural implements
are small, and the inputs are limited. The cultivated plots are also scattered
and do not form a continuous belt.

The Zurg also railse cattle and sheep which are grazed on the goz near El
Fula during the wet season and along Wadi Shallengo during the dry season. But
some of the Zurg go southwards to Lake Keilak and Lake Abyad. For the Zurg,
the seasonal migration routes are comparatively short except for those who go
as far as Lake Keilak and Lake Abyad.
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Lagawa-Delamt. Thin naction covers the bulk of tha Nuba Mountatns and
thefr northern and southarn clay plaina. Ovar 065 parcent of the total poptla-
tion are aertlad Nuba. Originally, for necurlty reanons the Nuba nettlemonta
were on the mountatns. Dut from the baglnning of this century, the Nuba began
to occupy the foot of the mountatns. Agriculture Ls thelr main occupatfon.
Thay cultfvate part of the clay plain where they grow dura, groundnuts, and
cotton which wan fntroduced In the region in 1924. They have recently begun to
terrace the lower parts of the mountaina where thoy grow fast maturing varie-—
ties of dura, malze, and vegetablen. Tho Nuba ralsa nome cattle and goats and
the non-Mualims ralve a fow pign.

The rest of the population are Arabs of whom two Hroups are the mont
fmportant, the Mawatma and the Awlad Hamold. Like the other triben of western
Sudan, these people were originally nomada. But many have aecttled and started
to cultivate dura, groundnuta, and cotton, the same as the Nuba. These former
nomads atill kenp comparatively large numbers of llvestock, nome of which
graze around the villagen while the large herds are sent away with the nomadic
relatives or with hired shepards. Thone who have not nettled also practine
amall cultivation but the main emphanis {9 on ralsing livestock. The nomadic
movemants are gonerally in north-south and south-easterly directions. During
the wet neason the nomadn move to the goz belt in the region of El Obetd-Er
Rahad, In the dry season they retreat southward to Lake Abyad and an far south
as Bahr el Ghazal and to the southeast to Kska near the White Nile where they
come in contact with the Shituk.

Racently two important changes have taken place in crop production: (a)
modernization schemen, 1inttiated by the State, have 1introduced tractors to
produce more cotton. Fach farmer receives 6 to 8 hectares (2 for cotton, 2 for
subasiatence crops, and 2 to 3 to remain fallow). The Nuba Hills Cooperation
provides tractors and ploughs as well as the land on a payment basis, on condi-
tion that the farmer cultivates 2 hectares in cotton. These modernization
schemea are available only in some of the larger villages where the solls are
good. The total area in the whole of the Nuba Hills Corporation is not more
than 15,000 hectares; (b) Rainfed, mechanized, large-scale cultivation, where
holdings are usually 500 hectares and over. The present number of these
schemes {n Habila-Kortala is 209 with a total area of over 175,000 hectares.
These are referred to as planned schemes. In addition, there are over 20
achemes referred to as out-of-plan schemes, i.e., approved by the local author-
ities in contrast to the achemes that were planned and allotted by the Mecha-
nized Agricultural Corporation in Khartoum. The main 1idea behind developing
mechanized cultivation is to produce large quantities of dura to fill the
posasible gap between graine produced by the traditional cultivators and the
needs of the people of western Sudan, Although there {s a State-owned farm
with an area of about 27,000 acres, the great majority of the schemes are
privately owned. The owners are mostly rich traders from towns such a El Obeid
and Kadugli. However, there are a few farms owned by elite of the local
tribes, mostly from among the Arabs.

The mechanized schemes produce dura. They may provide an advantage for
the SSR in that the dura stalks, available in December, may be used as feed for
the trekking animals. Normally these stalks are burned. However, there are
two problems:



(1)

(2)

- 38 -

Harveating La done by hand and contimien for 2 to 3 monthe, dapending
on the availability of the labourern, Gettlng stalke to the trekking
cattle hacomon a problam. The schemen form a nolld bloek of about 40
kilometres In length and the same diatance fn width. In theory, the
plannars of the achemen sot anide narrow corridors for the nomadic
livestack moving north-gouth, But they madea no allowance for live-
stock moving west nand east, {.0., trade cnttle. The proposed 8$8R {ia
therofore planned to go asouth of the schemas. In practine howover,
oven the north~aouth paths have been blocked by scheme ownare, a fact
that causen frustration and conflict for the nomadic Menselrya Zurg,
Hawnzma and Awlad llemeid. But given that eoven more dura is neodad to
natinfy the incroaning population, and consldering that local adthor-
{ties need revonuea, more licences will most likely be imnued for
more achemes which will expand nouthwards and enst-west, fnto the
very arens whare the proposed 88SR would go.

These schemen produce dura with no allowance for fallow cycles and no
divaraification of crops. Tt is predominantly monocultura cultiva-
tion., Thus, the land quickly loses ites fertility. Many achemes are
already abandoned with the result that inferior types of vegetation
have invaded the fields. Purthermore, there is a poassibility that
somé of the lesn succesaful scheme owners will try to exploit the
aituation by planting a poor crop, hoping that the trekking animals
will entar the field and cause damage. Then the scheme owners ank
for commpensation. This trick is practismed along the NSR by some of
the tradfcional cultivators who always hope that the local courts
will side with them, against the livestock traders.

To counter thease problems, it is suggeated that:

1

(2)

The

an agreement be made between the SSR authorities, the Union of the
scheme owners, and the local authorities to open an east-west corri-
dor. This may provide an advantage to the scheme owners as thelr
stalks which are presently being burned may then be sold to
trekkers.

an agreement be made with the local authorities that no southward
expangion of the sacheme be made before opening proper east-west
trekking corridors.

Eastern Side of the Nuba Mountains ~ White Nile. This section is mace

up of 3 regions put together:

(1)

(2)
(3)

The

the Eastern side of the Nuba Mountains. This area consists of moun-
tains and cracking clay plaina.

the western White Nile clay plains where there are some gozs, and,

the alternating goz and clay plains between the railway and the
mountainge.

eastern Nuba Mountains are occupied by the Nuba people who are settled
to the Nuba who live on the side. They keep

N
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ltvastock and nome pigs (for non-Muslims). ModerntzaLlon uschemes and ralpfad
mechanized farming have bean fntroduced. The firat e in the plains aurrounded
by fnnelbargaes while the nocond 1les in the plaine northeant of 1¥) Abbannlya.
The total number of these achemas fa 0%, anch with an area of about 750 hec-
taroa. A atnflar numbar of achomen Lo located in the Migeinius arna. Thene
schomons are bound to increane in the future an moro grain will bhe needed to
faod the (ncreaning population.

The White Nile clay plain {n homa for the nomadf{c Solim and Ahamda. The
rogion han providad grazing grounda for the nomadic animala for many years. In
the 1950'a, firrigated agricultural achemen wore dovelopad to produce export
cotton a4 wall ne nome durn. An o rasult, many nomadn have sottled in parma-
nont vil.ages and acquired hawashan (agricultural plotn) although mount continue
to raluae soma anlmale. Thonma who atil]l practise nomadinm have modified the
older north-aouth migration movements hotween Kost{ and Kaka. Bocause the
frrigated plots block the old routa, the nomadn now spond the wet scason in the
clay plain north of Abbassiya whila nome go north to the goz area south of the
rallway. As the dry seasnon nots in, mont nomadn go aouth noar the White Nile
and the Shiluk area.

The area south of the railway consints of goz and clay rocks. It looks
vary much like the Baggnra Repoating Pattarn of the Rezeigat, but here the
rainfall ia less than in the Rezelgat area. The Hahbbaniya and the Giml occupy
the reglion. These are former nomads who smettled and began to cultivate suboin-
tenca crops. The reglon is characterized by a denne nectwork of villages,
aeparated from each other by open space of about 7-10 km. Almost all the goz
lands are efther under annual cultivation or under fallow. Bocause of popula-
tion pressure, overcultivation is common. The residents continue to keep somo
cattle and a large number of sheep which graze around the villagen. They also
own large herds of cattle which are sent away with other nomads or with hired
labour.

The nomadic groups spend the wet season north of the railway and trek in a
northwesterly direction near K1 Obeld and er Rahad. But as the dry secaon
arrives, they move toward Skirkella, Gadid and as far cast as Kosti. Some also
travel south to Abbassiya and beyond.

Since the rains began to fall in the late 1960's, more and more of the
northern nomads began to visit the goz and go as far as Abbassiya. Thue, the
clay plain north of Abbasasiya became a wet grazing ground for Selim and Ahamda
(of the White Nile) and a dry season grazing for Habbaniya, Gimi, Shanabla and
others. Thus, these sections became heavily overgrazed.

This section of the eaatern Nuba Mountaina 1s important for trade in both
cattle and sheep in contrast to the previous sections where cattle trade domi-
nates. Sheep are important for two reasons:

(1) The peoples of this section, even the Baggara Selim and Ahamda raise
large numbers of sheep in addition to cattle, This 1s also the case
with the Habbaniya and Gimi of the goz. The main reason {s that
mutton finds good markets in the urban centres. Furthermore, the
large number of Shanabla and Hassaniya that started to come to the
section from north of the railway are traditionally interested in
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(2) Tha distance batween any part of this mectfon, axcept the very
southern pattn, and Koati/Khartoum Lo comparatively short. It in
aanily within the abillity of sheap to travel to theasm markeats on the
hoot, This 1a in contrast to the long trek%ing diatance between
floutharn Darfur and Kootf.

Howaever, the aantern Nuba Mountafins has three problems for the main
strotch of tha B8R and Ltn Abbagntya bhranch. Thana aret

(1) The trek corridors through tho mechanlizad rainfed schemea of
Abbagsiya are only a fow metres wide, and allow the animals to trok,
but not to graze. The molutfon to the problem 1fes i{n efther: (a)
bringlng fodder from other arean to this part, or (b) finding a monns
to bring the abundant supplies of dura stalke from local farmere.

(2) The etretch along the miin SBR 1in dennely settled, heavily culti-
vated, and already ovegrated. Thetefora, the stretch that liee along
the main B8R should be connidered a critical arca as far as animal
fead 18 concerned. The problem may be solved however, if a fodder
farm 18 ostablished in the irrigated achemen near Kosti and fodder is
transported to points where 1t {sn needed. Fven more appropriate
would be an intensive rehabilitation programme to restore the over-
grazed areas. Thies {8 feanible bacause the annual rainfall {8 over
’000 nme.

(3) Although the traditional farmers are accustomed to livestock crossing
their land, and although traditional law granta such trekking rightsa,
the large number of animals trekking may cause some tensions. This
is because those animnls will compete for graring in an area already
overgrarzed. 1t is therefore suggested that the 8SR, particularly in
this section, be clearly demarked by a decree and be discussed
thoroughly with local farmers.

The White Nile North of Kosti. The NSR uses the goz weast of the White
Nile, while the laat eection of the proposed SSR is to use the eastern side of
the river. Thus, this part of the study deals with both sides of the river as
one region.

The White Rile is known to have a shallow and wide trough. On the western
side, the river has low banks that become {ll-defined from Kosti to near El
Alaga, about 140:kilometres south of Khartoum. From El Alaga northward, the
Nubian Sandstone formation forms comparatively high banks and this confines the
river channel. On the eastern aide, the banks are also comparatively high.
Thus, throughout its history the river was able to build an extensive riverain
flood plain, especially where the banks are low or {ll-defined, 1f.e., between
Kosti and El Alaga. West of this clay plain are sand dunes which are exten-
sions of the goz of Western Sudan. On the eastern side lies the extensive
Gezira clay plain where the Gezira Scheme and its Managifl Extension have been
developed.

Originally, the population of both sides of the river were semi-nomads.

But the wedstern side favoured livestock raising more than the eastern, primar-

ily because of variation in the soil and the fact that extensive areas were
ually aaded by the - The : afnle
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Baza, and fiml) uaed to move wantwarda to the gow during the ralny peanon.
Thare they cultfvated durn and grawed thetr animain, Thia movemsnt was dle-
tated by the fact that the White Nile flood platn wan Lnundated by river water
from July to Octobar. During the dry meason (October-July), and when there wan
from which the rlver water receded. Thara, they alao found goud graring for
the animala. The conatruction of Jobol Aulla dam fn 1936 put large arean under
water from July until April, thareby depriving the people of {razing and cul-
tivable nrean. But the ralaing of the water lavel made 1{fting of water earler
and that wan the start of large~scale pump {rrigation schemen in Kostf and ¥t
Diotm reglons. The trrigntlon made cotton the maln crop but durn and wheat are
alpo grown. Most of the people snttled down and permanent v(llages Krow. Yet
the rafaing of livestock, mainly cattle and sheep, remalned fwportant and the
eant-want movementn bhetween the gnz and the river continued, but under a
transhumant system rather than a nomadic oncs However, tue oestabllishment of
pump nchemes blocked the llveatock routam to the watering sftea on the river
despite thoe fact that arrangements for corridors wore mnde. Navertheless,
animala may reach the river in April after cotton im plcked.

During recant yearn, two (mportant changen have taken placo!

1) The reoturns from cotton have hacome no low that tho farmers are lenn
interented {in fte cultivation, a trand which may factlitate the
conversion of asome nchemen to fodder production. In fact this was
one of the recommendations made by a high lavel conference held in
1982 to look into the future of the White Nlle Pump Schemos;

2) The making of white cheese became an i{mportant activity on the goz
from Kosti to near Xhartoum, a fact that has cncouraged many of the
people to ralse more cattle.

Due to the large number of animals rafsed by the local people, the contin-
uvous cultivation of the fragile sandy soill, and the large number of commercial
cattle annually trekked to Omdurman, the goz of the White Nile has hecome
seriounly desertified. This, coupled with the Sahelian drought of the late
1960 's to early 1970's has created a nerious situation. In November, 1983 when
the Team investigating che SSR visited the area between Omdurman and Tendelti,
the Team observed that extensive areas were without vegetation cover and that
many of the people moved with thelr animals southwards to Shirkeila, Gadid, and
Abbassiya. The only exception where there was good vegetation cover was the
area of Baia, southwest of Ed Dueim, and that was because the area is waterless
during the dry season as it is a region of Basement Complex Formation. It is
therefore recommended that the SSR avoid the western side of the White Nile.

The eastern side of the river is also highly overgrazed by the livestock
of the river people and of the people of the Gezira Scheme who keep their
livestock outside the scheme boundaries during the growing season (July-April).
But the eastern side of the river has an advantage in that a tarmac road
between Khartoum and Kosti 18 almost finished. This road can be used for
transporting fodder from the proposed irrigated fodder farm te the livestock at
their resting statfons. Animals can also be transported by truck 1if need
arises or by river transport or railway. Yhe last alternative will meke 1t
pos :0 utilize the « ' wagons more . r a8 the o owill
be
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CHAPTER 11

SOCTO-RCONOMIC ABPECTH OF TLF PROJECT ARVA

Mathoda of Tnyestipntfon

The project area of the fouthern Stock Route (H4R) covern wide nectfonn of
wantorn fudan In Darfur and Kocdofan reglons an wall an parta of the White Nila
Provineer. The zone providea o large share of Sudan's agricultural produeiton
whore moat of the traditfonal producta auch as groundnute, nsesame, mitlet,
aorghium, and gum Arahic are produced. Glven the ftmportance of the proposed
atock route, fmpacts on aoccial and economfc dovelopment of the area munt he
conaldered. Thin asection atma at dincunning those (mpactn with partlcular
emphania on:

1. ldentiffeation of areas of aoctal conflictn botwaon andentary and
trokking hardevn;

2. Doterminatfon of how much land will be taken from traditional
producern 1f trokking anlmals use water and panture near villagan:

Ve Annlynia of the Ltmpact of lont land or panture on traditfonal
producers and thelr animals;

h. Asnesament of the Impact of adding water polnts and estimate of what
control measurea will be needed to reduce negative effectn of
tncreased water asupply.

In the procens of {nvestigating these polints, attention has beon given to
other relevant questions, auch as how the gettled Inhabitants perceive the
stock route and the benefits expected. This question rafses the {asue of local
acceptance and necurity {n the route. Both points were given considevation {in
the survey design, The {deas of the local producers and adminiatrators were
investigated and assessed before selecting the proposed route.

Divigion of the Area into Land Use Zones

In order to achieve the objectiven of the study, 1issues related to land
tse, population distribution, water supply, environmental perception, and ideas
on resource management shall be treated 4in the context of five zones
(Figure 5). These five zones are actually an amalgamation of the eight zones
which this study has used as a frame for the analysis of range and pasture
aspects. This regrouping Is arranged because the criteris used for the study
of range and pasture are not app: opriate for soclio-economic considerations.
Social and economic conditions are {influenced by complex interactions of
environmental and cultural factors which include the following elements:
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tlenlogle Formatlon,

Anfle and aarface hydrology,
Ralnfall,

Vrgetation,

Land uge and human acttvitions,
fettlemont diatribution,

Prohlemn na related to atocl movement |
Yolutlona recommended.,

Baned on the above elemanta, the flve zones (Figure %) are:
Zone 1, #lrka K] Khadea -~ 71 Mefram (Reogaha Reneating Pattern)
Zona 15, Bl Melram - Lagawa (Johel and elay plain)
Zone T11, Lagawa - Kr Rahad (Johel and clay ntatin)

Zone 1V, Er Rahad - Tendeltl - Koat{ {smand and clay  country
fncarporat fng Khor Abu Habl flood platn).

Zone YV, Koatl - Khartoum

The maln physteal and aome human anpects of thepe zones have already bheen
dtretnnged In Ghapter 1. The tnformation which follows here will be confined to
human faectors that are related to questionn of rural water suppliea and land
uae,

Zone 1, Birka il Khadra - E1 Mefram

The area conatituten the maln dry secanon grazing of the Bappara of
pouthern Darfur. This southern belt forms an integral part of the grazing
cycle of the cattle complex economy, providing grazing and water supply in the
most critical dry perfod {(November - April). So far, these areas have not
experienced severe presutire and still meet the grazing requirements of the
womadas. However, in recent yeara, frequent conflicta have begun to appear
among the Baggara as well as the Nilotes {nhabiting the area to the south. At
present there Ls onlv !imlted liventock movement from this arca to the north
during the dry season, so problems of trekking of Llivestock northward are
minimal. With the anticipated {ncrcase in off-take as a result of the provosed
9SR, some new conditions would have to be met. Trekking animals would require
provision of new facilitins, particularly water sunply, secur{ty, and veteri-
nary services.
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Fone 11, Kl Melram -

ARAYA,

The 2one in matnly utiitned hy Mamgselriva nomada with the Zurug an the
dominant mection. The wmouthern partsa of the rone from the latitude of K
Matram and douthwards form thelr dry aeanon camplug area, while the notthorn
omctlon {e alternately uased in the courme of thalyr movemant between dry and wet
seddon graging. Fxcapt for very few altea In the aouthern and northern reachen
of the sone, the area Ia sparsely populated. Under the traditional ayatem of
grastag, the southern parta of thia zone have adequate rangelands to mest the
requfrements of the herds, llowavar, there are algns of potentfal water
ahortage which could 1tmit the full utilfsation of the available rangelands.

The Incroase Ln off-take following the operatton of the proposed route
would definttely require aubstantial provision of water nonrcea, matnly haflre
along ihe streteh of the route beotween F1 Meliram and lagawa. Agaln securlty
will also require attantion. Regarding fodder supply, there e adequate
graging to meat the requiremants of the trekking animnle. lowever, near
Lagawa, trade stock will pasa through relatively densaly uand arsas ocoupfed by
traditional cultivators and mechanized farming activity. Yare nome confllicta
may Arine and the water supply and fodder afruatlon will have to be resolvaed.

Zona T1l. Lagawa - Fr Rahad

The tribal communitfes {nhablting the area can he categorized under threa
main Kroups. There are the Nuba Hill communitien who occupy most of the araa
in amall hill aeettlementsa or on hill nlopes. Thay practice aubaintence
agriculture in flelds clome to the nettlemont and grow cotton as a cash crop.
In the area between Dilling and Hr Rahad, settled Hawamza are found {n big vil-
lagea. They practice a mixed economy (aubsistence/cash/livestock). Around Fr
Rattad and to the east, are aettlements of Gawamaa. These people are mainly
cultivators who keep a few livestock. Along mont of this atretch, the Hawazma
trangshumants use the avallable pasture and water supply, especlally of the
gradud country, during the rainy meason. The same area {s again used by the
camel nomads (Shanable, Kababish, Kawahl, Hawawir, etc.) migrating from
northern Kordofan during the dry season, relying on the Rahad Turda as a main
source of water supply. Other than these tradit{onal economies, this zone
witnessed large expansion in mechanized rainfed farming in the last decades,
easpecially in the central part of it east of Dilling.

Compared to the two previous zones described, Zone 111 i{s densely popu-
lated (Figure 6) with a better {nfrastructure in terms of marketing and other
services facilities. Concerning commercial stock pasaing through this area,
water supply sources, mainly in the form of hafirs, sare required to meet the
needs of trekking anfmals. The existing sources were initially designed to
meet community needs and the requirements of mechanized schemes with only
linited supplies left over for commercial stock. As for the fodder situation,
the light settlement in western areas provides adequate rangeland that trekking
animals can use. Parts of the eastern area, especfally south of Jebel El Dair,
may also provide adequate grazing. The central part, from Dilling eastward, is
under mechanized farming schemes. Here some arrvangements are needed to make
use of tha avaflable crop rasidues. The critical section with raespect to
pasture availability is between Jebel El Dair and Er Rahad where aigns of
overgrazing are already evident.
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Thir wone, helng acttvely uaed, 1a vulnerahle to future conflicts hatween
commecctal {fvsatock owners and other waers. To minlmige anch confifeta,
corrfdorn for ltlvestock pasange must ba provided. This would reguire detalled
surveys which would have to be planned In consultatton with the local commin{-
ttan and anthorities asn well as supparted hy Joecal ordinancen.

Zona TV - ¥y Rahad - Tendaltl - Kospf

In the gou country north of the raflway tine, the Gawamaa form the main
groups «ahfle Lhe Habbanlya, Gimaa and Awlad Humeld are found to the aouth, The
economy of the settlad population 1a basad on production of commercial ocropa
undar traditional practicea with llveatock rainfng the mont fmportant, Nomadn,
tneluding groups of the llabbanlya and Direhmat, migrate with the cattle to Kl
Ohatd {n rthe west durlog the wet aeason, utllfzing the grazing avallable atong
Khor Abu Habil on the return lourney after the ralna. On the other hand, camnl
ralaers fike the Jhanabla and recently other groups from the Kabahtel area pass
through thia zone on thelr way to the Nuba Mountalne.

Ar the pandy country and the alternating nand/clay arean are more depsely
nattled with svident afgnn of degradation, (t fa proposed that the ntock route
should pasas through the leas utilized clay arean to the south, This would
require provision of water aourcesn In the form of horeholen and hafira to meet
the aupplies needed by the trakked animale. Regarding range conditions, many
parts M thin zone are overgrazed and therefore rehabllitation programmens or
alternative ponrcen of fodder nupply have to be consldered. The extennive use
of land fn this area, alther {n coitivatton or graziog creates aftuattfons of
conflicts bhetween trade llveatock and traditfional uners. It s thus recom-
mendod that corrlidors for trade tiveastock be carefully demarcated.

Zone V - Koati~Khartoum

The tribes fInhabfting the area {nclude the Wassanlya, the Gimna, the
Gimetab, the Gumifaa, the Shanabla, etc. These tribes practice different types
of economlic activities including rain cultivation, livestock ralasing, and pump
treigated agrfculture. Present pasture barely meets the requirements of the
local liveatock, eapecially since the numbers of livestock have been Iincreasing
in recent years due to the expansion of dalry cattle for cheese production
(Dueim area) and the pressure from drought~displaced nomads from Northern
Kordofan. Currently fodder {8 not 1{n subastantial quantities to provide
adequate surplua for the trade livestock.

The White Nile provides adequate water for trade livestock whether the
route 18 orfented east or west of the river. However, fodder presents a pro-
blem. In this regard, the irrigated schemes provide a potential means to solve
this shortage 1 f adequate areas are put {nto fodder production.

Because of the dense use of land throughout thls zone conflicts shall
arise between trade livestock and the local users. Again and as recommended in
the case of the last two zones (II1 and IV) corridors for the passage of live-
stock have to be catered for. Surveys for laying out these corridors are
required and local ordinances to regulate the operation of the route muast be
pagsed and enforced.
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Data Callection

Vartous technlgquen ware amployed tn data collectlon, The Tram exantned
caparka, fllen and documents dealipg with the problem In both central  and
ragional departments. However, moat of the tnformatlfon in thin section came
from tntarviews with villagars, producera, local leadern, and nomadn,

Por the purpone of the Intarviews two neta of quanttonuairen were prapared
covaring all aspects rolated to the BH8R. The firat queationnalre collected
Information from groups of peoplo to pget thelr collective views about the
rovte, This village queatfonnatre covared aspects ralated to populattion,
norvican Lo the village, water suppllan, management of water sources, ecolog!
anl perception, and degree of aceaptance to the proposed route. fipecial conaf -
deration wan glven to the community'sa percation of the route and the henefltn
thuy axpected. Possible arcas of conflict were diacussed and auggestionn made
to gulde planning of the route in ordor to mintmtze tenaton between vi)lagers
and trekking, commercial llvestock. In fact, through the village questfon-
nafre, valuable foformation was gathered that onabled the Team as n whole Lo
select the proposod route.

A socond queationnatre collected data from household headn. Tt {neluded
queations auch as matertal status, fanlly mize, and demographic aspecta. These
quastions ylelded background Informatlon hefore asseasing land wne patterns and
other aconomic activittas, Then several questions were asked to gain detalled
information on water consumption and use. In this part, apecial questions
foceaed on total water consumption per day, (domestic purposes and watering
animals) and the costs. Answers to thesn quentions enabled tha Team to ansenn
‘ommunity water sourcen, fta adequacy In meeting community requirements at

resent or In future, and needed water sourcas for the proposed stock routn.

The househola quentionnalre also nsked how water wources where managed and
assessed villagers' views about their degree of fnvolvement. Replics to these
quantions provided the Team with insights Into the type of management needed to
control water sources for the atock route.

Land uge patterns and farming systems were also investigated to assess the
impact of the route of crop production, community grazing resources, and areas
of potential conflicts.

Beside this social and economic data, valuable information was collected
regarding indictors of environmental change i{n the area, environmental percep-
tion, local aspirations, receptivity to the route, and possible control mea-
sures to reduce the negative environmental impacts.

The household questionnaire provided the bulk of the information on which
this section 18 based. A total of 150 persons were interviewed, selected
randomly from 25 villages located on the proposed stock route. In our view the
sample provided a representative cross section of the population affected by
the stock route.
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Veonomie Activitient Popularlon

The aunrvey aren ltea withta efght admintateatfve districta In foutharn
Darfar, HBouthern Kordofan and White Nile Provinecen. According to the 1977
canaus, thear diatricts have the followlng populatioun, divided fnto three
vategorient  rural aettlad, rural nomadte, and urban (Tabhle ).

The pomilation affected by the S6R farm a percentage n each of the
mont foned districts although (¢ ta difELenlr Lo reach the oaxact flguren. The
pleture ta furthar complleated by the migeatory habita of the nomadn who at{l~
Lze the area. All aver Lhe purvay area, more tnan 90X of the respondenta men-
tioned that nomads pass through the!lr area hoth on thelr way northward and
nouthward.

Out of the three llated catnpgorien of populatfon, 1t can ba aafely annumed
that the S8R will affoct virtually al)l the nomadte groups, silnee the AR movens
from weat to oant and Interancta all the ovorth-pouth migratfon routen ol the
nomada. Alpo to be added are the camel nomada migrating from diateictn to the
north of the S8R for dry nrason graztog.

TABLE 1}

POPULATION BY PLACK OF RESIDENCE AND MODE OF LIVING

Rural settled Rural nomadic Urban
Southern Darfur 274,442 127,627 38,616
Menxefria 103,720 108,409 31,474
Southern Jebels 213,217 14,134 18,468
Northern Jebels 149,167 22,030 19,216
Tegall 159,448 74,323 30,897
Eastern Kordofan 245,414 20,634 34,157
Kosti 195,427 70,586 50,645
Ed Duein 427,852 60,662 13,100

Source: Department of Statistica, 1973 Census



Ragarding the settted populatton, (t (s difficult to reach a precine
Fipuces Howevar, Figura 6 offers a good fndleatton of the Intensity of unt-
tlemanta alony the propered S8R As mentloned earifaer as one moves 1o the
eantarn saction of the SOR, the dennlty of settlements Incronnen.

Village atlze and locatlon vary constderably through the flve zanes.
Generally apaaking the sandy aresas aeem to be nettled earller whan comparod
with the clay areas, largely bacause of the avallabtitey of drinking water,
moryg healthy condfttona throughont the year, and accansthiitty to tradttlonal
marketing cantres., Convarnely, c¢lay arean, oapecially awny from the hill net-
tlament tn the Nuba Mountaina, have only vecently hoen colontzed. The naw
aanttlemants reavult from expanafon of water supply programmes, {mproved necu-
rity, batter aervices, and recent devalopment netivition such an mechanlzed
farming. The datesn of acttlement croate matlor differences hetween the elay and
the sandy aotla. Generally sottloments are larper and morvices hetter tn the
nandy not) aroan. The economtan fn the two arean, hetog mostly traditlionat,
dopend  largely on avaflahle natural redgourees. There are few agricultural
faputs or technologles to Incroane produrtivity or decreane land nrosaure,
Given growing populatton tn the sandy arean, resource degradation han hecome a
prohlem and in Jkely to Intenslfy an human and anfmal populations {ncreane
ovan more.

Viliagan are based on tribal affillation. In the future thle might change
alightly {n the amall market contron whore nalfon alements are nometimes
attracted. Villages connint montly of residentlal units with few nervices
available. Resfdence 1is In extended famlly units which munhroom wherever
avallable apace allowa. That (n why almoat nll the villages lack any plannad
layout. Morphologically, the village components are clustered around a central
point which may he a water source or aimilar service. For land adjacent to the
village, agriculture and grazing activities have determined land use patterna.
For agricultural arean, the preovalent laud use s alternate parcels of
cultivated flelda and fallow. The fallow arens provide grazing for village
animalna.

The urban areas can be divided into two tywes: large and small. The
former {nclude the administrative headquarters and commercial centres. The
services nend to develop and support the SSR. These large centres will hounse
the higher order services sguch as veterinary hoapitals, administrative head-
quarters, and security facilities. Fqually, the small centres will provide the
lower order facilitiea such as water supplies, shopping, equipment, etc.
Markets can be established at both levels.

Economic Activities: Main Occupations

Farming and animal husbandry are the most widespread activities in the
area. The former mixed with livestock raiging becomes more dominant as one
moves east. Data obtained from the fleld surveys indicate that although the
returns from farminy have declined {n recent years, more than 42.9%7 of the
sampled population coneider farming as their main occupation. Animal rearing
as a main activity 1is practiced by 27.2% of the sampled population (Table 4).

Beside these main occupavions, the respondents also practice other activi-
ties. Data show that trading, mainly during the dry season, 1s practiced by
28.5%. This activity forms the main secondary occupation along the area sur-



tradtng(10,52), phapharding (11%), eharconl and Firowood sl ling (7%), and gum
collection (2,0%), Tt ta worth neting that sum tapplng, as n ponsant activity,
ta r thar Timfted.

Theas factors are very Itmportant for the operation of the proposed 0H8R.
Connldaration muat he glven to farming ayatems as a potent{al wource of con-
fltet and to the large number of antmals kept by the sedentary communitien ne a
potential mourea of permanent eupply, The number of local anfmnl tradern
raflacts the willingness of local communition to aell antmaln,

TABLY 4

PERCENTAGE, OF RESPONDENTS REPORTING MAIN OCCUPATION

L3
Farming A2.9
Antmal roaring 27.2
Village merchant 10.0
Government employee 10.0
Local anfmal trader 8.5
Animal tradzr (agent) g
Total 1002%

Sourcn: Survey

Fconomic Activitina: Farming Systems

Throughout most of the survey area, rainfed agriculture f{s uncertain.
Average ralnfall is both sparse and non-uniform in {ts distribution, especlally
{n eastern sections of the route and in the northern zones. During the period
1968-72, ithe ralnfall over the survey area was generally 10-20 percent below
average =rcept in central and eantrecn Messeiriva where the rainfall appears to
havey heen about 10 percent higher than the norm for 1941-70 (ilunting, 1976).
But in 1983, ratnfall declined in virtually everv part of the project area. In
most af the reglon, the length of the growing season {s determined principally
by the availability of water. Thus, thes local communities exploit this
climatic fluctuation by diversifying their activities and following farming
strategies desfigned to minimize the {mpact of these fluctions.

Among these strategles 1s fileld fragmentation, especially in the north and
east. There 18 alternatively, a tendency toward consolidated patterns in the
south. The degree of field fragmentation and consolidation is supported by the
survey finding which shows that 63.0% of the respondents reported consolidated
plots and 36.1% fragmented fields.




Crop oroductton In the prolect aren s practiand uisder one of three
ayatemus tradltional, commarctal snd mechanized. Tradltfonal farmioe e the
moat prevalent fn both the clay and nandy aoblne Tt taken two format the
proper fambly farm located away from tha village and the housewlfo amall plot,
uannatly adlocent to the hounehold. In the former, the mafn food and canh eropn
are ralpad while 1n the latter somr quick maturiog, ntaple cropn and vegotablen
are produced.

Commercinl farming has avolved from trad!tlional farming and hao palned
momentim {n rocent docaden, Thoe maln fanturen of commerctal farming are large
farm nlze, Intanstve hired labour, and capital Investwent. Sueh activity (n
widaly practisnd In Zonen [ and 15, with groundnutn prodiction,

The third asystem, mechantzed farming, hap heon introduced to oxpand pro-
ductton (n the clay plaine of the Nuba Mounta.na. Tt taken one of four forme!
government ntate farma, private, directod, and cooperativen. The maln cropn
produced under this type are sorghum, cotbton, and pesame, with emphants on
sorghan,

Donplita the progreasnfve development of commercfal and mechanfzod farming
tn the lant few yearn, traditfonal farming at{ll forme the banla of the economy
and employs the majority of the population, “Though 1t plays an extremely
important role, tradftional farming han  recefvnd fow modern  fnputs  and
resenrch,

Tha farming steategy of the family s shaped by a number of factors,
tncluding tha accumulnted expartence of the famlly and fnherfted practicen.
This heavy reliance on traditional practices makes the whole syntem vulnerable
to uncertalntion of naturc. Tt fs also influenced by the price expectations of
the farmer, normally based on prices received in the previous yearn. Thene
expectations have direct cffecta on theo crops grown and the areas under cach
crop. Since crop ralsing denends almost totally on manual lahour, Ffactorn
including family size, tools, and avaftlable labour merge as the most crucial
elements determining production. Accessibility to ratl and road networks {s
another {mportant factor. In recent times the emergence of income generating
activities outside the crop production sector such as wage employment, has
pulled more labour away from farming. Services available, particularly water
supply, have direct impact on farming. Through provision of water supplices,
more land has become available for cultivation.

All of the above factors have direct impact on the decision--making process
of the famlly regarding types of crops raised, farm size, distribution of
plots, vyvield, income generated, and crop rotation. Plot fragmentation 1is a
common strategy to maximize early rains. This feature, coupled with shifting
cultivation, has led to extensive expanaion of agriculture in the castern areas
which reduces land open for free grazing.

In moat of the project area the farmer produces enough cereal crops to
meet family food requirements. However, cash crops frequently fall short of
satisfying a family's cash needs. The deficit is met from sales of livestock
and the income generated from employment inside and outside the area.
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durvey renultn conflemed thia fact. 1t ta found that /40% of the renpon-
dents produced anough stanle food to aupply thelr Family needs while 26.5% had
nodeftedt mot by purchasting from the market. With reapect to canh eropn, 6/.6%
of the respondenta raported productng lenn than thely ecash nondu. To ment the
famfly caph requirementa, the reapondentes  rescrt Lo necondary ocoupatfons
(Y9,40%), nel Mg anlmaln (34.9%) and other petty John (262).

Ganerally, monst of the reapondentn think that farming te becoming lens
rewntding no n result of low yieldn., To 1982 about 45%.7% of the reapondentn
rocolved low yleldn. They attrtbiute thin to low rainfall (98%), bad farming
oporntions  (21.4%), Anfarttle wsoll  (3.5%) and  combinatfon of  the above
(292, Thip ronult and Table 5 napport the arguments  ralped eartler that
ratnlat) fFluctuattona make ratnfed agrleulture o marglioal activity.e In the
Tant two vearn, ralnfal)l wan o mafor factor n erop fatlure. Hlgns of sold
degradatton nre alpo reported with more than B4% roeporting examplen, The maln
Indicators are eneroachment of dunos, morn froquent duat ntormn, increane of
bare land, gullles, and extennfve termito attack, These slgne are more euvfdent
In the ecantern poctionn of the route and around large viltage nettlementn
(‘Table 6).

TABLE 5

RCOLOGICAL PERCEPTION OF RATNFALL TN RELATION TO CULTIVATION AND
GRAZING (PERCENTAGE OF RESPONDENTS REPORTING)

Year Rafn {n relation to Ratn in retation to
caltivation srozing
Adequate Tnndequate Adequate Inadequate
% % % %
1983 24 .2 74.8 32.8 67.2
1982 5442 45.8 55.7 hh.3
1981 an 20 80 20
1980 70 30 80 20

Source: Survey
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TABLE 6

PRRCEPTION OF 00LL DREOGRADVATTION (PERCESTAGE OF RESPONDENTS REPORTING)

Uigna 4

Eneroachmant of dunen 22.0
More frequent dust storms 22.0
Increane in bare land 26,0
Appearance of gulley erosfon 12.0
Extanaive termitn attack 17.0
Others i
Total 100.00

Source: Burvey

Livestock are another {mportant element {in the 1livellhood astystomn
throughout the nrolect area. Of the survey sample, 73% own livestock which
demonstratea the importance of animal raising to the settled communities in the
project area. Cattle are the most dominant animal followed by goats and sheep.
Animal figures indicate a goneral increane in numbers as a result of fnvekcment
in animals and in natural growth. There 18 off~take from the herd mainly
through annual sales. llowever, many respondents reported high mortality due to
drought and poor pasture conditions in recent years which is more clear in the
area to the east of Er Rahad. Village animale follow different grazing cycles
from nomadic herds. For the malority of owners, animals are kept throughout
the year in grazing lands near the village. The only exceptiona are the large
owners who send thelr herds away from villages during the dry seuson.

Respondents to this category give several reasons why thay undertake
distant migrations. Inadequate grazing around the village (45.5%), fear of
damaging crops (43.6%), and scarcity of water supply at the village (7.5%) are
the moat important. The inadequacy of grazing around villages is attributed to
overgrazing (55.8%), shortage of rainfall (24.7%), and fires (19.5%). To
supplement natural grazing, villagers resort to sources such as collection and
storage of grasses (26.7%), useful trees (29.5%), crop reaidues (16,2%), fallen
leaves (15.2%), bulbs and fruits (6.7%), and others (5.4%). Untll very recent
times, most of the above fodder sources were obtained from the fallow areas
congerved within the cultivated nlots. With the intensive penetration of
nomads into these southern areas, especially immediately after harvest, such
areas of once reserved fodder are being heavily devastated by nomadic herds.
These encroachments deprive village communities of valuable sources of fodder.
There are {ndications that more livestock raisers are resorting to collection
(57.7%), and buying of hay (42.3%). The type of supplementary feed given to
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antmata tncladen, crop resfduea (2%.3%), dura (25.9%), water mallons (17.3%),
ol rakan (1A, 7%), corton geeda (13.9%), and a combinatton of all above (4.02).
Of all reapondents, 527 une sunplementary feed because of had range condl -
tons whitle A) 8% une feeds for fintnahing anlmala for the market .

Nomads syatematlcally utilizn the grawling reaources of the profect area.
Thalr movementa ara tlmad with the asason. The Paggara nomads crons most of
the project aren on thatr novthward migratfon Tor ratuy weanon graving while
the Abhala (camnl nomads) vigtt the area for grazlog during the dry seanon.
Almast al 1 rensondents confiem the affect of nomada on the pastnre of the area.
The (mpact of the camel nomads (s more fntennlve on the aren an reported hy
VA% of Lhe raapondenta compared to the effect of cnttle nomads an reported by
h6.6% of the reapondentn,

Nomadn, eapncially the Abhala, not only ntillze the grazing reaourcen of
the gottled communitien, but” an well nhare the avallable water resourcen an
tndicatnd by 9% of the respondenta. The coming of the nomadn to thene arean
renultn In conflicta betweon horders and the settled communttinoy na confirmed
by T1%.4% of the rosvondonte, Areas ol confifetn embrace damaging of cropn
(57.62), presasre on pasture land and avallable water apourcen (35.6%), and
othnr formn of conflctan (6.0%5. Nomadn utilize the avallable grazing close to
watar nourcea (42,0%), an well an distant rangeland (AB,02). Usunlly conflicta
hetweon nomadn and cultlivators are conolved by paying compansations to culttva-
torn for the damige done to private propecty such an cropa.

The current altaatfon {n Zonesn T11 and IV providesn potentinl mources of
conflict hetween commercial liveatock herders and the settled population. But
as the S8R will operate dur'ng the dry season when most crops are harvested,
there ta a posslbility to minimize confllcts. Still, in Zone 1@, whore mecha-
nlzed farma are found, there tn a poanthility of conflict, ecapecfally In the
aarly montha of operatfon of the route. Regarding traditional grazing invol~
ving hashab gardens and the use of community nources, there are i{ndications
that conflicts will arlse betweon the route users and the local communities
throughout the dry season, partfcularly {n Zones 1I1, IV, and V. Some of thene
conflictas can he minimized hy providing epecial water sources for the trade
l{vestock with allowance for the (ndigenous nopulation to use them, especinlly
in needy arcas. As mentioned previously, apeclal corridors for passage of
ani{mals to minimize conflicts over traditionaly uged areas must he eatablished.
Through such measures, the route can he well recefved by the local communities
as expressed by moat of the respondenta. Settled communities are expecting
additional benefits from the route, voiced as improved services, as expressed
by 60% of the respendents and better marketing facilitiea noted by 40%.

The economy of the settled communities is based on farming, livestock
raising, and secondary occupations such as trading, wood cutting, and manual
labour. It seems that each of the ahove economic activities contributes an
equal share 1in family income. Of all individuals in the survey, 84.4% sell
livestock annually. The figure {ncreases 1in vears of crop fallures. Reasons
given for selling 1include; need for cash (41.7%), change in herd structure
(31.72), occurrence of drought (13.3%), crop failure (8.3%), and other reasons
(5.0%). Families sell animals throughout the year, as need arises. Howaver,
the frequency varies with the season. It is found that most of the sgelling
occurs during the darat (Octcber - December) as reported by 62.5% of the res-
pondents.




Mast nf the aelling duriog the dacat, as the maln llveatock marketing
perfod for the eattled brasders, fa Limed with the crop produstien performance
and axpectad raturn to the farm famlly. Por example, people tend to ael)l more
Llvantock §n bad harveat years than In good. 1t In therefore expected Lhat the
Hvastork merchants can obtaln more antmala from the dettled population, espe-
clally durting the firat monthe of operation of the route.

fRedontary liventock rafaera uasually aell at the neareat avatlable market,
as notad by 45.9% of the laterviewed. llowsver, pgood prices are a motlvation
for selling at diatant markets, as atated by .%%. Overall, pood pricen are
an fncentive for mellting and this sdsually occura when merchants from ontatde
the arsa vialt local marketa.
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The maftn wator sources ldantifled o the aurvey area are noted in
Table 7.

TABLY, 7

RESPONDENTS RSPORTING THV MATN WATER SOURCES USKD (PRRCUUTACES)

Water sourcen % dry neason % wel aeanon
Wateryards 65,6% 10 .8%

Open shaft wells 14.4% 12.2%
Hafir 16.7% 5.6%
Pond 112 19.92
Jammam 2.2% 5.6%
Othets  meee- 19.9%
Total 100.0% 100.0%

Source: Survey

The use of these souvces varies with the season, costs, and distance from
the source. The moat highly used watersource is the wateryard with a greater
degree of dependency during the dry season. In recent years and as a result of
mismanagement, wateryards have become less efficient in meeting domestic water
requirements. Other sources, especially in the western sections of the route,
can be rated as follows: open shaft wells, hafirs, ponds and Jammam. In the
clay plains and the Nuba Mountains, hafirs and open shaft wells provide the
main wvater needs of the local communities.
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Water ccnaumption fa tnfluenced by many Factoes anch an conls and effort
ttivolvad In fatehing watars Tn thia aapect, the diatance of tha hougehold from
the waler sourve plays an tmportant rola. A hitgh pereentage (84.3%) of the
ragpondenta tive within one kilomelre of the aouwree, Deapite this fact there
ta wida vartation wilh reapect to soures diptrthot a0 throughowt the aurvey
arape Mare water aotrrea are found In wantern snd sagtern aactbong of  the
route than tn the widdle.

Wnaterynrde are the moat  favoured asouree for dretokiop. In thr aurvay
atea, BO0X of the reapondenta nge the wateryard for defoking In the dry seanon
and %4,V vnan the aame aonrce In the wel neason. Whon waterlag andmala, atpnl -
fleant proportions of the reapondents use wateryarda (67.5%) In the dry nreanon
and  20.9% In the wet meanon. Thin fact roflacts the degres of dapendance on
the watervard, The majnrity of the rtespondents une watevvardas hecaune they
have no  alternative or they think of them as good aguallty (Table ),
Few reapondeonta mentioned factoras puach ap dintaneco, financlial coata, and onee
of gatting waler.

TARLE B

REASONS FOR DGING THE WATER SOURCES
(PERCENTACE OF RESPONDENTS NEPORTING)

Reanonn x

Only nource 52.9%
Good oource h2.97%
Othersy Ahe2r
Total 100,0%

Source: Survey

Water fetching {n the survey area Is moatly the reasponsibility of women
and children (24.2%), head of the houschold (2.44%), water vendor (12.9%),
wives alone (12.9%) nnd other persons avallable, Still large villages and
gemi~centres depend on pipe connections (15.7%).

The amount of water consumed by the household varies according to family
slze, season, and location. Most of the households consume between 10-14 tins
(one tin = 16 lltres) datly (35.,7%). Very few consume more than 20 tins daily
(Table 9).
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TARLE 9

AMOURT OF WATAR (16 LITHE TINS) CONSUMID PER DAY RY THR HOUBEHOLD
(FERCENTALR OF REAFONDENTS REPORT ING)

S eBlE AR wie N e s e e e

Numboe of Tfna Dry feanor ‘let fleanon

|~ 4 (] 2.0

5 -9 9.9 ity

1o - 1A .7 1.6

14 -~ 19 17.1 7.1
20+ A.h 0.0
Do not kinow 10.0 72.9
Total 100 100%

Sonrces HSurve? '

Coata vary conalderably within the atwly area, depending on factors such
aa geason, avallability of water, distance of amource to the household, and type
of water source. Generally, water fvom open shaft wells, haflra, and other
surface sourcen are free. Wateryarde charge a fixed faa per tin. Almost half
(47%) of the respondents pay more than 25 pt. a day for domeatic water,
consumed 1n the household. Also, the survey showed that 44X of the respondents
pay between 10-24 pt. for thelr dally water consumption. The varlations {n
water costs depond on family sfze and means of water collection.

Water costs also {nvolve the time lost {1 water fetching. This aspect was
investigated in the survey area and found that for water obtafned by the head
of the household or a member of his family, the average time spent {s about one
hour. In fact more than 60X of the respondents spent between 1-2 hours In
fetching water. The majority of the respondents (55.8) make 1-2 trips per day
to the source in cuase the source iy in the village. As the snurce gets farther
away, the frequency of trips decreases and 1in some cases, it becomes once every
two days (Table 10).
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TAPLK 10

FREQUENCY OF TRIPS PRR DAY (ITRCENTAGE OF RESFONDENTH)

No« of telipn b4
One trip every two days 2.0
One trip 261
) -2 558
L 1h.?
bt LA
Total Wnnx

fonerer  Surve v

Normal lv the averape slze famlly requires 10 tina per day of water for
drinking and domestic upn. This fact 18 reported by %4.3% of the reapondents
fn the dry season and 38.6% ir the wet season. Concecning water for anltals,
most of the respondents (55.9%) do not kinow the amount. This 1s so because
most rnimal owners prefer to water thelr animals In open shaft wells of hafirs
where the water is free of charge. Even for owners using wateryards, normally
the charge 1e per head rather than per tin (Table 11).

The main factors which determine present consumption rates are! scarcity
of water, difficulty {n obtaining water, crowdedness of the gource, high costs,
poor quality of water, distance of aource, and time wasted fn water fetching.
The amount of water consumed by the houaschold would increase 1f water could be
ohtained eaanily (Table 12).
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TADLE 1)

WATRR [RMAND FOR DOMEBTIC 1,JVERTOCK
(LITRES)

P S S S U R U e AN SO I S ey DN SR SRS SO SO S B P

Livestock 11tron par hoad par day

T O o O N P S OO I O RO PH PR

Cow 20
Bonkey 20
Came 1 14
Horae 20
Sheep 9
Goat 9

Source! ‘!’llli‘\r'ﬁy“w o ’ T

TABLE 12

NUMBER OF TINS CONSIMED I¥ WATRR COULD BF ORTAINRD MORE EASILY.
( PERCENTAGE )

Nuaber of tins X

1 ~ & 2.9
5-9 4.3
10 - 14 8.6
15 - 19 17.2
20+ 31.2
do not know 33.8

Total 1002

Source! Survey
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The previons table tndicaten that If water fa easlly ohtatned, ARY of the
reapondants will coneume hetween 15 20 tfne compared to the majortty (54,32)
who congume at present anly 10 tina per day. Wirh reapeal to future oeeds and
demandns, moat  reapchdenta (A5.7X) reported the Inaderquacy of the present
anurceas to meet thatr anticipated requirementa. The tessona stated {ncludedi
aromth of village nopulation, pressure put by nomada op extating aources, the
tendaticy of nomadas to settla, the hulldling of herda hy aaettlad population,
seryices attracted more peaople, expansion of government agricultural ahcemen,
and the low performance of water naources, eapacially atiting haflirs and
wrteryardn (Table 113).

TABLE 13

PRASONS BRHEND FUTURE WATER SHORTAGE (PRRCENTAGE REPORTIHG)

Reanona X

More aomade are aettling 10,7
Growth of village population 29.2
People keep large number of animals 1.6
Nomads use the aovrce 29.0
Services attract more poecple 6.5
Bxpanalon 1p agricultural sources 2.9
Low performance of water sources 2.9
Others 0.7
Total ' 1002

Source: Survey

The reapondenta, as well as others interviewed, proposed a numbar of
solutions for the expected water shortage. Most respondents (60.0X) thought
that a new wateryard will provide an adequate aolution. They feel that
wateryards are dependable und provide adequate and easily oStained water. A
sizeable number (40.0%) constdered open shaft wells as appropriate.

These facts are very {important for the operation of the stock route. The
observations made {n the survey area and the {intersiews suggest that the
present water sources barely satisfy the needs of the local communities. Thus,
for proper operation of the stock route, and to avcid possible conflicts
separate water sources designed and constructed apecificaly for the trekking
animals will be needed.
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Voltowing the move In the mid=19/0'a to Involve local communttien In
runaing wateryarda, about 50% of the wateryarda tn the airvey fnvolved neere in
management while the rest are run dleactly by the povernment, The maln hodlen
fnvolved are village development committeen, villaga counells, and special
waieryard committees, Tha local bodles have aevaral dutfes tneludingt collaet
nalt=haip money to My petrol and spare parta{ organize water callectton
provide prtrols make necasaary contacte with concernsd technieal departments
for malntenanae) ana halp La other managemant Lasuen,

Falture to fulfsll theas wataryard management Auties has caunsed widaenpread
didsatinfaction with the presant management system, Tahle 14 fndicates Lhe
typaa of water management problems (n the prolect area. It {s hoped that
watar sources constructed for the H%R ehould avold these drawbacks through a
radanigned mat of reapondibilities for tocal water managers.

TABLE 14

TYPES OF WATKR MANAGEMENT PROBLEMS PACED TN THE SURVEY AREA
( PERCENTAGE, OF RESPONDENTS REPORTING)

Type of problem 2

No maintenance 36.0
Many breakdowns and no repairs 23.0
No petrol 23.0
Short operating hourse 13.0
Superintendents not friendly 5.0
Total 100%

Source: Survey

Recent administrative changes in the Sudan have led to the creation of
regions and reglonal governments with wide powers over resource use and
management. The regional governments are now respunsible for the provision of
all socral gervices and development activities. As a resuli of these changes,
water supplies, veterinary seervices, and resource management are the
responsibility of regional goveraments. On the ocler hand, some development
projects are conasldered national and therefore managed by the central
government. The Southern Stock Route (SSR) is concefved as a national project
but {te proper operation requires the insatallation of many local and regional
gervices. Conflicts between the repgional authorities may arise unleas adequate
measures are taken to define clearly the regiona)l and the central government
responaibilities.
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The tnatttutional davetopment of the BHR ahonld come throwgh an inteprated
planning approach tn which all the components tovolved (n this project ahouwld
complement each others Based on this understanding, Lhe profect wshould come
undar one [natitutlonal authorlity, responalble for s development, management ,
and opeyratton. Rvan thoughk the project passes through a number of acological
gones and admintatrative reptons, a alngle coordinnttag unlt (e ensontial,

Current. expsrionce at ragtonal levels demonmtrates lack of an Intepgrated
approach  to  developmental wplanning.  Sectortal  philosophlen dominate the
eperation of the current programmen. Fven within one programme {(e.g. watar
uupply), reglonal  capacttien  and  abtlittlen are not providing adequate
managoement, Thug, any fnatitutlonal  arrangemer’.  that divides techuteal,
tnatituttonal, and adotnlstrative renponaiblittios will moat probahly lead to
confliete and confusfon. Therefore, (1 e ouggoated that the project be
{mplemented hy one autonomous body, namely the L.MJM,Co However, (L muat he
ntreannd that once thisg hody (e tdentifled, (t showld tmmedtiately butld
fnatitutional 1tnkagen with thoae reglonal agenclen and locnl organizations
that are directly concerned with the oporatfon of the route. Such a viafon
will factiftate oroper management . monftoring, and ovaluatfon of programmen and
anvironmental changen,

Concluntnn

Thia chapter discussed the roclo~aconomie altuation of the aedentary
populatlon {n the profact aren. The veanlts of tha asnrvey fndicate the
poaaible lmpacts and the renponnen of the local fnhabitants whon the $5R
hecomen operational. The route will have both positive and negative lmpactr on
the environment of the survey area and on the soclo=-economlic ntructure of the
local Inhabitantus. The expected negative fmpactn on the eavirosment will be
felt {n the avallable pasture resources ns these arcas will he grazed by the
nomads on thelr way northward and asouthward and by trekking trade livestock.
Range and pasture studfes carrled out as part of thia survey showed that the
pagsture resources In the area can accommodate large numbers ¢/ animals without
belng nreverely affected. Deaplte this fact, proper range wgaagement {s highy
recommended and the ntock route management mugt provide adequate personnel and
facilities to monftor range conditions.

The most serfous negative Iimpact will result from the competition of
trekking llvestock with local llvestock on the limited grazing resources left
by villagers in fallow areas. This competition becomes a potential soutrce of
conflict with the local {nhabltants. Such confllcts could be avoided I(f
facilities for trade livestock are located reasonable distances from densely
settled areas.

With respect to the critical area, from Tendelti to Kosti, a more
northerly direction i{s suggested in order to avoid the fragile sandy areas to
the north. Future development activity in this zone, especially the suggested
Kosti-E1 Obeid road, will create the necessary conditions for easy movement of
fodder from the White Nile pump schemes to east Kordofan, thus leasening the
effects of trekking animals on the environment.
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tn ganeral, the aurvay findings reveal that the ftntensfty of negative
anvironmental impacta varf{ea from one section of the route to the other. In
the Aouthern nectlona (Zonew | and [1) aueh tmpacts shall he lean harali on
toeal ranourcas and on the Indlgenows uaera as compared to the three remainfng
gonen, hecause land there 1s aparsely uttlitsned., 1t s recommended that &
monftoring team ba formed, componsd of the managing authorlty of the roule,
local offfcern, vatarinary nfflcere, development offfcers, and a surveyor to
angann the 1mpacte arfatng from the voute, develop proper range management
proceduras, and delipaate corrfdors for easy and safe pasnage of trekking
1lvaatock. Where land (o taken from tradftional awsera, the lpcal (nhabftants
munt he compensated,

flocto~pconomie fmpacts of the route will also be elthar posftive noc
negativa, The negative fmpact will center around Jand use conflicts an a
canult of encroachment on community and private laud rights which will affect
local acceptance of the route and create security problems. With reapect to
the poaltiva {mpactn and the henaflts expacted by the local inhabitants, aurvey
repults {indlcata anpects such as boatter llvestock markating factlitien,
proviaion of services which may he shared by the populatfon whore the route
pasnen, strangthening of security {n the area, Clonrtahing shopping factlitios,
employment, and sale of crop raasldue. These impacts munt be strengthened as
additional asnetn of the prolect. Thay embrace acceptability and encourage
animal aalan by the local {nhabitanta,
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CHAPTER 11T

LIVESTOCK TN 'FHE PROJKCT ARKA

Inkrodugr fon,

Tha ftmportance of 1fvestock prodactinn fn the project area cannot be
ovaramphantred; llvestock representn the major componsnt of the total wealth in
the area and provides a livalihood to a large segment of the populatfon. When
conaidering ways to stfmulatée tha reglon's aconomy, Livestock production stands
out as the mont effective, given increaning demande for animal products, avall-
abilfty of natural resources, and the presence of traditfonally livestock-
orfented paoplo.

The major aonaetraints for developing livestock production and oxpanding
fte oxpor! are!

Nomadic production relfas on a ganerally north/gouth migration. The
consaquancas of this migration are reduced eofficiency of natural resources
utilization, longer cyclen of production, low grade products, and season-
ailty of eupply;

The long distance between production areas and consumer/export mar~
kets, accompanied by seasonal lack of water and feed creates warketing
problams. The lack of dry season atock routas intennifies the ssasonality
of liveastock supplies to domentic and export markets;

The high incidence of fatal and wascing dimeasen represente a major
obstacle for exploitation of livestock exports. The lack of appropriate
measures, shortage of trained personnel, and inadequate facllities, and
insufficient medicine results in lessened efficiency, increased mortality,
and reduced off-take;

Inadequate capital, as shown by the lack of application of modern
method of animal husbandry, manasgement, and nutrition is responsible for
the low levels of livestock production;

The lack of research in livestock production and diseases results in
inadequate basic information on animal husbandry, pasture utilization, and
liveatock populations. This deficiency in turn restricte long term plan-
ning to improve the livestock sector.

Livestock Types .

The 1ivestock raised in the project area include indigeneous cattle,
sheep, goats, donkeys, horses, poultry, and pige. Pigs are raised on a small
area in the southern part of the Nuba Mountains by non-Muslim households.

Cattle, sheep, and goats, appear all over the project area in large num-
bera. Thelir importance ariges frem the fact that, ae ruminants, they utilize
little or no value " other animal
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Pour distinet types (breads) of oattls are found {n the project araa,

inaluding

Baggara typs. This (s not a distinctive breed, but refers to various
cattia Tound wast of the White Nile, in Kordofan and Darfur Raglona. The
cattle are #0 callad hecause they are owned by the Arable speaking tribes,
collactivaly known ae Baggara. The aattle ere malnly dark 4n colour
although all ahades, colourms, and pattarns aexist. They ara daeascribed by
their owners as hardy, tough, and enduring. Cattle marchants recognlze
them as acapable of walking long distances without lamenans. Peedlot
owners think of them as more responsive to finishing than othar types of
cattle.

Traditionally, Bmggara cattle are considered the bast beef type but
readarch has {ndicated 1little or no difference betweaen them and other
types of cattloe as far ae efficiency of beef productfon im concerned.
However, the Naggara cattle form the majority (80 percent) of the northorn
Sudan Hos Indicua cattle ponulation and provide most of the beef consumed
doneatically and exported.

Under traditional management myntems, Baggara bulls may attain body
walghts of 230-300 kg. at the age of 4-5 years. They are reported to
finish at 400-430 kg. MHowever, the Baggara cows are poor milkers.

Kenana type. The homeland of the Kinana cattle is the delta between the
White and Blue Niles. This type is alao found along the western and
aagtern banks of the White and Blne Nile reaspectively. Ther also appear
in the northern parta of northern and southern Kordofan Provinces and as
far ac Phdagsiya in the eastern part of the Nuba Mountains. They are so
called because they are owned by the Gezira tribes among whom the Kenana
is 4important. They are typicslly light grey, but dark grey and black
colours also occur. Like so many other grey Zebus, the colour at birth is
brown.

Kenana are better framed and produce more milk than the Baggara.
Outside their homeland they do not do well. They are the highest milk
pr Aucers in the Sudan. Under improved managesent systems they were
reported to produce up to 2,600 kg. of wmilk per lactation. The average
-waight of yearling bulls and heifers at the Gezira Research Station was
vsported as 151 and 141 kg., respectivaly. At maturity, that is about 5
years old, the bulls weigh on average 500 kg. and tha cows 400 kg.

Their relatively high capacity to produce milk provide their calves
with much improved level of nutrition to the time of weaning. This to-
gether with their large frame constitute an obvious attraction for using
the Kenana for beef breeding. However, Kenana type represent only about
12 percent of the northern Sudan Bos Indicus population of cattle.

West African long horn Bos Indicus. These cattle were introduced into
Darfur Region by nomudic tribes from the nearby countries of Chad, Central
Africa, and Nigeria. These cattle are designated by names related to the
tribes t! .nal homeland. The most common of
these

o
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The Umm Bororo aattle are pradominently brown in colour, The head
carrien lyra shaped horns, gilving the general fmpressfon of great sise,
The hody 18 narrow and the lega are long. Cattle merchant fn the area
indicate that Uum Bornro cattle cover great distances at remarkable apesd
though they are not amanable to physical dimcipline. The average matura
hody waight {s about 400 kg.

Tha Fulanl cattle are montly gray with hlack potata. The body 1w
commpact and fleshy but is rather lean at the rump. The horna are of
nedium length.

Nilotic. The Nilotic balong to the fanga which (s a cross hetween the
Hamitic and the long horn Nos Indicum or Zebu. The homeland of the
Nilotic 1is the high rainfall area of Bahr el Gharal and Upper Nlle
Regions. They are almo found along Bahr el Acrab and tn the southern areas
of aouthern Kordofan and Darfur Provincen.

Predominant colours include black, brown, and white dotted black.
The cattle are narrow and laggy and are characterized by their axceasaively
long horna. Thay are raported to be less rasistant to rinderpest and
parasitic i{nfections, are not adapted to living In arfd and semi-arid
areas, and do not walk well, thus causing considaerable lossos whon movaed
to the north,

Cattle wmerchants balieve that Nilotic cattle do not respond well to

finimahing and that thoir meat s of low quality because of its dark
colour.

Cattle Population Estimates

Livestock populations {n the Sudan are usually estimated and reported on a
nrovincial basis. There are no estimates of cattle on a district baals,
Numbers of cattle in the districte, in the proximity of the project area, are
estimated as in Table 15 from rinderpest vaccination records from 1983, It
must be noted that Intensive and thorough vaccinations campaigne were carried
out following severe rinderpest outbreaks in the project area during 1981 and
1982. Therefore, the district veterinary officers adviged that the adjusted
1983 vaccination numbers represent the best estimates possibie {n the reapec-
tive districts and the project area as a whole.

The total number of cattle in the project area is eatiwvated at 4.1 million
head. This represents 27 percent of Sudan's total and 54 percent of the total
White Nile, Southern Kordofan and Southern Darfur collectively as estimated by
the 1976/1977 census. Approximately 66, 22, and 12 percent of the cattle in
the project area are found tn Southern Darfur, Southern Kordofan and the White
Nile Provinces respectively.

There are no estimates available for the southern region's cattle near the
project area. So they are not conaidered further in this report.



TABLE 15

ESTIMATED NUMBER OF CATTLE IN THEE PROJECT A=A (000! F2aAD)

Veterinary Wumber of cattle vaccin- Proporticn of castle Estimatad momirer (g}
District or Province ated against Rinderpest (b) vaccinated in the of caz:tle iz Ide year
in the year (a) year
1981 1982 1983 1533 1683
s Buram and
Ghanam 2,000 0.50 2,222
ein 170 300 412 0.35 43%
-~usa 216 262 254 2.73 333
El Fula - 183 202 Q.73 235
1i - - 139 0.80 173
siya - 110 56 G.€0 S3
lei - - 40 0.50 a2 .
188 92 249 0.70 335 -
aim - - 55 g.72 7 =
3,407 &,111
1ern Darfur
of 1,2) 2,412 2,728
thern Kordofan
m of 3,4,5 and 6) 657 . £73
e
,8, and 9) 344 332

rom records at the respective veterinary district ©f province offices.
-ed by District or province Veterinary officers.

ent of multiplying (a) by (b)

e estimated total number of cattle in this Table is less than tte offi
Southern Darfur, Southern Kordofan and White Nile, mayde because tia

.e three provinces.
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Gattle Merd Atraatyre

Herd mtructure varien conalderably with the pizea of the herd, season of
the yeaar, the avallabllity of paature an affected hy ratnfall and location
within the project area, and the Inctdence of C(atal diseames. lLarge alxe
cattla harda contatn a higher proportfon of hulls when compaced to small ones.
This 1a hacauae the ownerw of the latter tend to sell hills at an early age and
raplace tham with heffara or young female calvea. Under poor condittons of
pastura and during dcought years, male numbers In the hard fall drastically.
finder such conditions, the malen are disposed of, by aelling or otherwime,
frrampective of age or herd sise. The proportion of walas alao decreases when
the cattle market prices are abnormally attractive.

An average herd in the projact area ts composed of 6% parcent females and
15 percent males. The detalls of the female and male proportions aret

Pemalon (657) Malen (352)

Breeding cows 40% Bulle, over ) years age 132

Heffers 1-3 yearn age 14% Bulls 1-3 years age 14%

Calves 112 Calves _BX
TOTAL 65% TOTAL 315%

The observed higher percentage of female calves (1l percent) ams compared
to male calves (8 percent) may be an {ndication of the owners preferential
treatmwent of female calven. The proportion of bulls over 3 years age (13
percent) include breeding bulls which may constitute 2 percent of an average
herd.

Cattle Breeding

Cows are serviced by bulls naturally. Four breeding bulls are allocated
for every 100 breeding cows. The selection of bulls is usually on the basls of
pedigree and the breeding characteristice selected are usual'y size and colour.
Cattle owners endeavour to synchronize the service period by atopping or re-
ducing the frequency of milking in an attempt to abolish lactation aneestrus.
This procedure of synchronization 18 1locally known as tahein or tawgeib

(timing).

Normally open cows are bred {n the northern parts of the migration area,
1-3 months after the start of the rainy seaon, usually from July to September.
In this perfod the quantity and quality of pasture are maximum and the body
condition of the cows is at its best. Approximately 50 percent of the open
cows conceive during this period.

The cows conceiving during this period calve in the southern parts of the
migration area from April to June. This is the time of showers and regrowth of
‘ in thoasa parts. This - milk for the newly born
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Gattle Reproduqtion

Conception rate {8 dafined as tha number of services required to achieve
conception. Under sedentary conditionn (Ghasala Gawazat Rasearch fStatlon) fn
the wantarn fSudan {t wan deiormined that 1.1% to 1. servicen are required.
Rassarchars in that statfon eatimate that 2.% services may be necessary under
nomadic conditiona. The calvi g Intarvel of cows In the Resaarch ftation
avaraged 1% months an compared to I monthe for cows of aomads.

The numbar of cows goncatlving depends largely on thelr health, nutritfonal
ntatus, and the managemept aymtem under which they are rafsed. Under Cavour-
able conditfona and good management practisesn, 70 of avery 100 cows becoms
pregnant compared to A3 cows under unfavourable conditions. In the projact
areaa, condftions vary pgreatly from year to yaar and from area to area, How-
aver, 60 cows 19 conmidered a reasonable avarags.

Of the cows that concelve, normally 2% percent fafl to maintain the fetun
to full tecm (287 days) and ahort, usually towards the and of the pregnancy
period. Malnutritfon, dimeanes, and thelr {nteraction were suggented an the
main cauaea of fatus loss.

In the projact araa, cows breed for the flrst time at an average age of 130
monthe and calve for the first time at 40 montha. The nowadic cattle owners
fndicated that cows may live as long as 1A yearms and suggested 10 years (120
months) am & reasonable averags.,

The productive 1ife of a cow is defined am the duration hetwean age of
first calving and the menility age. From the above data, productive 1ife could
be calculated as 80 months. During thim period, a cow will calve 6 times and
produce 2.70 calves after malilng allowaaces for conception rate and abortion.

Reproductive performance data and mortality esatimates of cattle under
improved and traditional management systems are summarized in Table 16. Calcu-
lations based on these data indicate that an average herd in the projfect area
increcses by B.4 calves yearly and that an average annual rate of increase {s
4.4 percent.

Calf wortality in the project area 1s estimated to be 30 percent of the
calf crop. It is particularly high between birth and weaning (preweaning
mortality) and may amount to 67 percent of the total calf mortality and is
attributed to malnutrition, diseases, and low birth waights.

Calf malnutrition results from inherent low milk production in some parts
of the project area (Baggara cows produce 1.5-2.5 kg. milk/day) and excessive
milking in aome other parts (in White Nile Province milk is sold for cheese
making). Preweaning mortality is higher among calves born in the dry season.
It is believed that preweaning mortality 1s high among male calves because
owners tend to over-milk the cows with male calves.

Diseases are responsible for the major part of preweaning mortality. Most
calves are born at the beginning of the rainy season in an environment which
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TABLE 16

REFRODUCTEIVE CORPIICIRNTA AND HRRD DYNAMICH

= mmm— T T Rerimavad  vaiye | under
: Parasater Improved Managamant Traditionail
ment aynten sanagemant
aystem .

Raproductive coeffiatents

- Concaprion rate 1.2 2.5
Calving fnterval (month) 15 18

= Cows concelving (X of
breeding cows) 70 60
Cows aborted (X of

_ pregnant. cows) ] 23
Age of firmt nonceptlion
or pregnancy (month) 26 30
Longevity of cows (msonth) 144 120

) Productive 1ife (month) 108 80

) Calf mortality (X of calves boru) 14 30
Ault mortality (X of adults) 2 10
Herd dynamics

- Breading cows 100 100
Day old calves 60 45

- Weaned calves 54 36
Yearlings 51 31.5
Yearlings/cow productive 1ife 3.67 1.40
Yearling/cow/year 0.41 0.21

Source: Ghazala Gavazgat Research Station.
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sipporta patasitesn and patliogenic microorganiames Veterinariane and ownw ve
alike tudleated Lhat tick-hornp digsanen are the maln cavse of prewsaning calf
mortality,

Calvea are weaned al an average of / montha., However, female calves may
he weaned at an older age. Thirty-three parcent nf the total calf mortality
occuras Immadiately and {n the few monthe followlng weanlng (post weanlng calf
mortality). The unavallablifty of good quallty pasture at or tmmadiately after
weaiiing and the sunceptihllity to Fatal disrasan are the maln caures of poat -
weanlng mortality,

Mortaltty of cattle theee years of age and over (adult mortaltity) (s
eatimated at 10 percent. The maln caunsea of adult mortatity are diaaaasna,
malnutrition, and nenllfty. The {(ntaraction pmong the raurea [r belleved to be
the major factor [n adult mortultty.

Mortaltty among trekked cattle ta eatimaived at A to 6 percent and 18
higheat aa the trekking eeason advancoes towarda drynena., Mort deaths occur In
the outskirta of Omdurman an a result of the sudden change [n the nature of the
fead siipplind Lo the cattie. Other common catnes of mortallty tnclude axhaus
tion, heof Inturtes, and onthreaka of tafections dlaeanen,

Liventock Disenans

Livestock fn the prolect arma 1o guaceptible to a large number of fatnl
and waslLing dfneasen, (Table 17). There are several reanona why!

(1) ULtvestock populationa exiat In the form of moblie herda. 1f a herd
ts infacted with a dlaease, the Ilkellhood fa that the herds sharing the
same pasture and water source will contract that dlseasa;

(2) 'The disease control measures adopted are {neffective, due malnly to
the lack of Infrastructure and shortages of hasic veterfnary facllitles;

(3) The environment and climate (high temperature, high humidity, and
clay sotl) are conduclve to the propagation of pathogenic microorgniams,
dinease reavrvolrs, dlaease vectors, and parasites.

Veterinary staff in the prolect area were requested to Lldentify and indi-
cate the severity of the major cattle diseasen in thelr districts. The results
are presented in Table !7. The major cattle diseases are Rinderpest, Haemorr-
haglc septicaemia, Anthrax, Contaglous bovine pleuropneumonia, Bovine farcy,
tick-horne diseases, Trypanoromiasis, and {internal paraaites. Occurrence and
severity of the disease varfed considerably from one location to another. As
example, the severity of Trypanosomiasis 18 highest {n the acuthern parts and
dimtnishes towards the northern parts of the project area.




The tndividual Alanssod tnclode:

Ripdarpeat (Cattle plague)

Rindarpest fa an acute apecific, tnoculative, and febrile disaase of
cattle, It 1m charactarized by an uleeratfve tnflammat fon of the micoun mem-
hrane, apecially thoma of the alimentary tract. The digsase ta cauned hy »
doadly virus, Indesd 11 wan eatimated that when Rinderpest ateikes a herd,
nine ont of avery ten animale may die.

Cattle are by far the moat suscept ihle animals, hut sheep and goats ocra-
stonally become {nfected, Wild game may carry the Infection to healthy cattle.
The incubation perlod of the diseanse {a from 3 ta 9 daya,

Contrnl of the dineane Includes vacnination, quarantine mnasuren, and
aalvage alaughter. In many parts of the world quarantine measmurea are relfed
upon to exclude the dipesan, In the avent of an outhreak, {mmedfate alaughter
of all infected or in-contact cattle, sheep, goata or other ruminanta Are
carrfed out and all movementa of llvestock are prohihited In a given aren.

Hasmorrhagic septfcaemia

Thin disease la also referred to as pasteuralloats of cattle, Cattle are
the moat susceptible apecies Lhough wild deer, hoga, hormes, donkeys, and goata
may contract tt. The digease {8 caused by a bacterfum Pasteuralla myltocida.
Inotated outbreaka occur from time to time, mainly (n the rainy season. The
organlem lives (n the sofl and atagnant water may become {nfected., Incubatfon

period of the disease rarely exceeda two days.

The disease runs a ahort courre of from ona to at the most 8 days, bnt the
majocity of affected cattle die within 3 to 4 days. Recovery {8 rare and 85
percent of infected cattle may die.

Treatment of the diseamse with a dally Injection of 100 ti 250 cc antiserum
was reported effective but s ohviously expensive. Therefr.e, cattle are
unsually protected by an oll-adjunct vaccine. Careful diagnosis s a must
because the diseade can be confused with Anthrax, Black quarter, Rinderpeat and
Contagious hovine pleuropneumonia.

Biack quarter

Also called Black~leg, Black quarter {m an acute apecific disease of
cattle and sometimes of sheeo. It {8 character/«ed by the presence of rapidly
increasing swelling containing gas, and occuring in the region of the
shoulders, neck, thigh, and quarter. Certain locations (Table 17) are free of
the disease while others are notnriously {nfected. The latter are wmostly clay
soils that are flooded during the rainy season. Young cattle between the ages
of 3 months to 2 years are most susceptible although animals outside these
limits are occasionally attacked.

The cause of the disease is Cloatridium chuauvael which iives {n the moil
until such time as it gains entry into the animal bhody, either with the food or
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TARIE 7

INCIDENCE OF INTECTIOUS AND PARASITIC DISZLSES IN THT PR0J7CT Fa

Location Rinder- Haemorr- Black A=zhrax Coztag~- 3owina Tizk~ Tryranose— Izzrnal
pest fdagic Quarter isus Farsw 3crae niasis sarasizes
Septic- Bavize Digazsas )
aemia Planro>—
pneumcaia
xx xx xx xx xx xx X% poad xx
x=x xx xx -_ x x xxx = xx
d El Berdi x xXX xx -— xx< x rex xT2 xx
Ghanem
x xx x xx x x e xxx
ein xx - xx x z =xx xT xx
L 4 i
rinka -
usa x - -— - xIY e x -
X x x — x - xTX fead x :
XXX xx x xxx 3 x xIx XX xxx
1 Fula xx x - —_— x x =X xxx= x
xx x _ xx x x o xx xx
nut .o 4 X -— xx x x = xex x
naut XX x -_ xx x - =x XX k¢
1i XXX x x x b <t XX < =
i x xx xx xx —_ f=3 xx x x
imbeita xx -— — — x xxx xx z =
haka x - x x < xxx x X XX
arshoia x x xx - xx —_— -— x
bassiya xx x XX -— -— x xx - x
lei x xx xx -_— -_ - X z



Location Rinder- Haemorr— Black Anthrax Conzag~ 3vine Tizk~ Trrpansacs— Iareczal
pest hagic Quarters ious Farzy Boroe nizsis saTasizas
Septic- Bovine Digeaszas
aemia Plavroe-
ccecmo=ia
Rukba
i x x x xx — -_ x —_ ==
k - - - -- x -- - —_ x>
3 — -_ - - - - -— — =x
wa - - - -— — - -— —_ ==
~tina —_ - -_ -~ -— -— -— -_— =X
ueim XX x x x = -— x - =X
uriga xx x xx - x - xx x xx
ofi x - x -_ x -_ - - XX
heikh Bl Siddig x _— -— — x -— -— —_ xx
bey: x Mild xx Modarate xxx

Source: Survey
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Thern tn ganarally ve apportunlty Lo teeat cases, alnce daath occurd aftar
ouly a few hounrs tlipean, bhut whers tha opportuntty offera, suceapa haa been
ohtalned with pantefliin and ant iaara,

Far peavention, young animals sghould not he grazed on lands that are
suspacted of harbortor *he organlems, fGkin abraaslons and woupnda ahould  he
traatad. A formallaed tine glvaa vary good protectian againnat rhe diaeasn.

An thrax

The diaeaar ta causod by Bach)lue anthracis, Undar certaln adyarse condf-
t1ons each red-shapad baclllun {s able to form fteeif fnto a apore. These
apores reslat drovught for at least two yeara. They are able to {lve tn bottom
layars of the soll for as long as ten yeard. Consequently, paaturas that have
hoan Infacted by apllled hlood from a cane Lhat had died are entremely 1711
cult to render pafe to atock and most particutacly Lf these are at all wet or
maraly. Spores ace usvally found In bonens of dead anlmale an well an hides and
akinA.

»

The dinease attalke all the domesticated animals and man hut s monst
common among harhivora (ncluding cattle, aheap, and wild game. In pome casas
animaln and man vecome {nfected hy galalng accean to parts of the carcans of
othar anfmals that have died from the dfmseans or Lo hone meal. In cattle and
sheap, {t appears that Infectlon nearly always occurs by way of the mouth fin
the food or with the drinking water,

Three forma of the diaeasn aru tecognlzed: the pre-acute, the acute, aund
the sub~acute. It {8 not often that any one connected with the anlimal han an
opportunity to observe the aymptoms for In most casea the antmal {4 found dead
without showlng any noticeable aymptoms beforehand.

In~go-far as the prevention of the dfsease 13 concerned the lmportant
points to remember aro: (1) the di{spoaal of the carcass by efflicent and safe
means; (2) the careful ohservation of animala that have been in contact with
the victim and thelr fsolatfon from others L{f they show any riam In tempera-
ture; (3) the strict supervision of the carcass until such time aa. Lt can be
disposed of, with efficlient methodas of sterilization of any blond or dincharges
that have been spilled; (4) vacclnation to give a long immunity when outbreaks
occur.

The prompt use of anti-anthrax serum In large doses has been useful.
Penicillin and sulphathlozole could be used as treatment.

Contagious Bovine Pleuiropneumonia (CBPP)

This disease has decimated cattle in many parts of the project area and
orobably has been responsible for death of more trekked cattle than any other
gingle disease. The disease was of high incidence among cattle originating
from near the borders of Chad, Central Afrfca Republic, and the southern
reglons of the Sudan.

The d{sease {s caused by Mycoplasma mycoides, an infective agent from
bacteria as weil as fream viruses. Infection occurs by direct contact. The
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dlaennn [u characteriead by a rathar Tong fuciabation parfod that ranges hetween
3 waeka and 6 montha,

The diaease has achleved o notorloun charanter In recent yeara for, unlfke
othar diseansn, It hag proved difficult to control. Treatmeot of the digeans
with antibtotiea waa shown to he parttally effective, A broth vaccine le uned
Lo protect cattle, howaver Lhe protection with such vaccine lasts only for 6 to
9 wonths.

Bovine farey

T™his te a chronte Infection reeulting from sotlborne organfsme of the
ganus Nncardia, The (Haevane 1 characterizad by nodular lasfons and tn fafrly
common In cattle fn the wastern mountafne, aonthern Kordofan and southern
Dacfur. Bovine farcy frogquently fr fatal, deaplte active and vigorous
chamotherapy.

Tiek-horue dineanon
L]

Ticka are responaihle for the tranamiaasfon of many bacterial, viral, and
parasitic dincanen. Apart from thefr role an vector and potential renorvolrs
of {nfectlious diseauen, heavy tlck fnfentations can cause direct losses by
damaging skine. In addition, many tlcks are active bland nuckerna and can caune
death from mevere anemin. Heavy tlck burdens cause rostlesneas and lnterfere
with anfmal feeding, witimately loading to reduced body welght.

The most common typen of ticka In the project area Include speclen of
Ixodes, Boophllup, Amblyoumn rhipicephalua, Darmaconior and Ornithodorun. It
mugt he noted that the 1ife cyclen of these ticks vary widely. Some speclen
paan thelr entire 1ife cyrle on one host, othern pass different atagen of the
1Hfon cycle 1n auceeastve honta and others arce parasftic only at certaln atagen.
Although many ticks favour a partlcalar host, they are usually not completely
host apecific and many tickn 'ltve on a wide varfoty of animals,

The diseases tranmmitted by ticks include Theflerianis, Bnbesioais, Ana-
plasmosis, Brucellosis, Eplzotic bovine abortion, and tick-borne fever. Some
other unidentified syndromas and ailments may also he transmitted by tickas.

Individual animals can be trecated by the application of any one of a
number of insecticides applied an a spray or by dipping. The choice of insec-
ticldes depends largely on three factors:

1) The persistence of the insecticide on the skin and hair;

2) The iikelihood of residues of insecticides toxic to man appearing in
the milk or meat;

3J) Whether or not the ticks i{n the area have developed resistance to the
particular {nsecticide.

Arsenic 18 usually used as a dip containing 0.1-2 percent arsenic tri-
ox’de. The proportion of arsenic used is varied, depending on the fequency of
dipping.
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Twn carbamaton have almo haen used for tiek aontrol. Carbaryl has been in
use Cor a long time atnd aome tfake have developad realatance to 11, PFromacyl
ta raported to he actlve and without resfatance at the present time,

Organophoaphate and chlorinated hydrovarhon have been effectively uaed tn
the fiudan fne the control of tickm.

Trypanosomiagle

Tha term trypancaomiasis in uaed to rafer to a group of protoroan diseanns
of hoth animaln aud man, caused by apeclen of the genus Trypagnmroma. Tranemia-
s#ion may be mechantical, 1.n., carrfed directly from an fufected animal 1o an
unintected one by a blood sucking fly or cyclical when the Ineect host fa not
Infective for a dafinite perlod of time after Ingestfon of the parasfte. In
this case, the parasite pannes a definite part of itm life cycle {n the fly.
In many cases, transmissfon may he both mechanlcal and oyclical. Thua, the
Innect may have two infectlve pertods, one immediately aftar biting - afck
animal and the sacond nometime later (20 dayy) after the Trypanopomn has pro-
graasad to Lte infeactlve stage anlong the normal linen.

The natural transmisslon cycle of treten (Gloastna apeclea) transmltted
trypansoman (T._vivex, T. congolenan and T, evanpl) {nvolves wiid antmala which
uatially have naymptomless (nfectiona. The trypanosomes become important when
dowastic animals bacoma avallable as alternative hosta.

The pathogantefty of :rys:na:.ua; ynrinn with the specles of mammal {n-
fectad, with breeds within domestic apecles, with exposure to ntress tocluding
Intercurrent diseasen, with Lhn utrain of the trypanosome, and with the size
and frequency of the {nfectlive dose or dosen. Bovine trypanosomiasin {s usu-
ally neen a8 a chronlc wasting dlaecase assoclated with the degroe of anamta and
intermittent fever, ant diagnoats 1s baeat made on a hard or an area, basis.
Trypanosomianis (n all susceptible animale 1s mont eantly meon In the (nitial
atages of infection or {n acute cares.

.,

It appears that Trypanosomlasis can be controlled by eradicating the
tgsetge vectores but this is not always practical. However, this could be par-
tlally achieved by destruction of the fly habttat or by the une of f(nmecti-
cides. Trypanocidal drugs are used extensively for the control of Trypaosomia-
nis but thelr use can only be palliative as reservoir i{nfectlons in wild animal
honts are not being attacked. Another drawback to dry prophylaxis is the ecase
with which trypancesomes become resiastant.

Internal parasites

The most economically {mportant internal parasites in the project area are
coccidiosis and liver flukes.

Ceccidiosis or Red dysentery 1is a disease of cattle, aheep, and goats
caused by species of Eimeria. Developmental forms of coccldia occur wholly in
small and large intestines and the cecum where considerable destruction of the
epithelium occur resulting in excessive hemorrhage. The disease is common in
the very young stock and is reponsible for a large proportion of pre~ and post-
weaning mortality among calves, lambs, and goat kids.

.

I
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Treatment. nonatatas of f(aclation and proper tnreing of sick anfmales and
admintatration of aulphamerathlne or silphaguinonaline In dally dosas for thres
donmeautive days., Prophylaxts of clinfcal coacldionin (e baned on controlling
tha intake of asporulated oocyats or aporocysts by young animals Zo Lhat the
Infections bhacome astablished o fmmunizfing proportlion without cavaing aymptoms
of the dissane: Good feeding practinens, good management, and attent{on to the
principles of animal manftat lon sccomplish thias purpoas.

Fasclola glgantica, the most tmportant trematode of domestic ruminants, fe
the moat, common cape of thve Fluke in aome parts of the projlect area. It la
ondemie along the White Nile, Mahr o) Aral,, and around wmany other water atreams
and sourcaen.

fggms of the parasftes pasaed In the antwal fecen develop to a larvae
called meracidfum In aboul 2 to & weeks: The meraridium, unable to [eed Lt~
self, penatrates Into lymnaen analle where ultimately {i: developes fiuto a
earcarine After about two wmonths development, the cercarta emorges from the
annll and exfats on water vegotation. After fngestion by the hont, usnally
with herbage or drinking water, young flukes lodge fn the bile ducta of the

hoat .«

The diseape s rarely fatal fn cattle but often fatal In asheap, Casas of
chronic famciollanlas oceur In all aeapona and the afygne fnclude anemtn, ano-
mandibular edema, and reduced produetivity. Control measures for fanciolinnina
are donfgned to reduce the number of flukes In the host antmal and to reduce
the snat) poputatfon 1n the environment.

Maonrdecs Common To Trekking Cattie

Trada rattle are vulnerable to aprelfic duorders resultlng from stresn
and phyatcal {ofluences of the envirouwent. Thene disorders could be grouped
as followa:

Muacle problems

Maorders of the musculosketelal or locomotive nystem. The diporders of
the musculoskelatal system comprise lameness, bone fractures, inflammation of
tendong, laminitis, and woundr of the hoof, The causes of these disorders are
variable and include uncoordination of muncle action which occurs fn tired
animals, drinking of cold water by overheated animals, and shear stress and
concunsions from hard fast road walks. Approximately 2 to 4 percent of trekked
cattle suffer from these disorders durirg the trip. The percentage of affected
cattle depend on the type of cattle and type of soll of the route. Merchants
fndicated that Nilotic cattle are more inclined to lameness than other cattle.
They also guggested that cattle suffer more from blisters and hoof wounds when
trekked on nandy soils than when trekked on clay soils.

Cattle affected with digordcys of the locomotive system may be unable to
walk or must walk at a slower pace. Such cattle are disposed of by:
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a) walltag to butohars along the route for almoat 1/2 prices
b)  melling to villagers at 1/3 prica;

@) laaving at tha neareant water potnt

d) leaving to dle on the road.

When taft. at a water polnt, the merchant pays all conts of feed and
labour. Whan the anlmal reacovars, ft continues the trip with anothar bateh of
cattle belonging Lo the owner or other merchanta.

Clronlatary allmenta

Disorders of the clrculatory ayatem such as dohydratlfon and electrolyte
fmbalance reault from doflelency In water or heat ntress. This dlinorder could
ha prevented by providing watar and ealt for teekked cattle at reanonabla
walking dlatance. Water (gallon/day) requirementa of pon-heat atreansd non-
lactating cattle amount to flva to aix percent of hodywelght per day, Water
congumption may Lncrease to nine to twalve rercant of hody welght par day whon
an{mala are heat natresned.

llnat _ntrenn

Dinocdern of the temperatuce rogulatory ayatem may reault from hlgh tem-
parature and direct exposure to rayn of the nsun. These Adlasorders {nclude
hyparthermia, heat ntroke, hcat oshaustion, and hent crampn. Thene dinorders
are prevented hy walking cattle during ovenings and mornlngn and resting them
under shade at mid-dny.

Nutritional deficlenclea result from inadequate food Intake and poor fead
quality. There deficlencles (nclude energy, protein, phoaphorus and calclum.
Symptoms of thene defliclenclen tnclude emacfation and bodywelght losa.

Veterinary Services

This section reviews the veterinary services and facilitfes available in
the project area and points to the malin inadequacics. It also suggests some
neceasgary remedial measures to be taken as part of preparing for the SSR. It
must be noted here that most of the present facllities are found in administra-
tive centres north of the SSR, along the path of the Northern Stock Route. The
Ministry of Agriculturé and Natural Resources at both regional and central
levels attaches great importance to veterinary services. This priority recog-
nizes that no economic development can take place witliout the presence of
effective veterinary services at the field level.

The objective (% veterinary services has always been to control and eradi-
cate infectious animal diseases. The means to accomplish this objactivae is tha
immunization and treatment of livestock against various diseases und the en-
forcement of established regulations and by-laws relevant to animal disease
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Veterinary serviaes ara extended to Jlveatock from mtatfonary ams well as
mohila governmental unita. Very recently the private amector enterad {nto
veterinary services on a limited amcale. Among the functions of vatarinary
sarvices at the fiald lavel aret

1) Dlaguosls and treatwent of now-Infectioun dlaeasen ra well an pur-
iwarvy, obatetrica and gynaecology;

2) Imomunization of varfous types of llvestock agalnat the different
infectious dineasen predominaut In the area;

1) Diatribution of acarlcidan, tnsecticides, anthelmintice, and trypano-—
cidal druga to 1ivestock ownara;

4)  Monitoring {ufectiouns dimennen and liveatock movamente and reporting
o higher lavel authorities:

%) Iasuing of animal transport prowitn after carryfng out the necessary
actions. These actions facluds fumpection, vaccinatfon awnl, (n some
inatancen, quarantine measuren;

6) Meat 1insgpectfon which {ms {mportant €rom a public health parapective
' an woll as for Jdlaesae montforing.

Adminfatration of veterinary services {s the task of tha natfon's veteri-
nary service. FEach province ls divided into a numbar of diantrlct veterinary
offfcan. Vetorinary services within the Alatrict are aupervinesd by a diatrict
vaterinary officar (DV0O) who 18 responsible ro the province veterinary office
(PVO) at the top of the administration of .\ veterinary servicen within the
province. Within the distrtict, veterinary mervices are carried by stationary
or mobile vetarinariane, veterinary assistanta, and nursesn.

The duties of the PVO include:
1) 11aison between the province and the regional miristry;

2) administration, planning, and superviasion of veterinary services and
activities with the province;

3) provide DVO with:
vaccines, vaccination materials, and equipment;
medicines, acaricides, ingecticides, atc.
surgical and diagnostic equipment and materials;
transport of personnel as need arises.
4)  Declaration of epidemics and restriction of '(vestock movements from
and into an area on advice of the DY0s. Tie PVO is responsible to

the Director General of the regional Miniastry of Agriculture and
Natural Resources.
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Among the duties nf the NDVO arel

1) italaon between the diatrict and PVOy

2) nduln(ntrntlbn, planning amnd aAupervislon of veterinary gervices
within the districty

1)  provide veterinary poate withi
- vacaine, vaccination matertala, and equipment;
mediclines, acarfcidas, famecticiden, ated]
surglcal and dfagnostic equipment and materfaln}
tranaport of personnel as nead arfees;

A) organizen programmens and suparvines the activities of dliasane control
moblle unita.

Veterinary wervicea are axtanded to llvestock owners from atatfonary
veterinary posts and/or digoasa control moblle unlta.

Statfonary veterinary poata could be classified as vetarinary hospltala
and clintcs, depsnding on the numbar nnd complexfty of the canes handled.
Vatarinary hoapitals are uaunlly located with the DVO and are run by qualtftaed
veterinarfiana, Vaterinary cllnles are located at large villagea and are run by
veterinary agsiatants or uraen.

The following (tems are aawential for a veterlnary pont to prrform aatin-
factorily the assigned dutlees and functlona:

1) vaccines, druges, acarlicides, anthelmintica, and cold storage factli-
tien;

2) animal handling facilities for vaccine and drug administration.
These Include vacclnation crushea, dips, quarantines, {inpatient
premines, etc.;

3) basic surglcal and medical Instruments Including haemostats,
acalpels, needle holders, needles, retractors, tissue forceps, suture
material, cotton, bandages, etc.;

- 4) basfc diagnostic equipment and materials {ncluding microscopes, glass
microscope slides, appropriate el;e glass coversglips, materials
including chemicals and blood stains;

B 5 buildings including office buildings, stores, and accommodation for
staff. The latter is the determining factor for a staff member to
stay in a veterinary post;

6) transport for long and short distancee to extend veterinary services
to the people at their premises. Transport {8 also essential for



Ifveatnck movemant Tt could be provided by antomobile, motorcyclea,
hicyalen, and, tn some localltlen, horeen and donkeys.

Btationary vetarinary postes eaxtend veterinary mervices to reafdent popula:
tion liventoek, trade cattle, and to nomada' {ivasatock antoute Lo aeasonal
home land,

Bacause of the nomadic pattern of Jllveatock production in fAudan, moblle
unlte are wsed for tnapectifon and vacclnation of llvastack. The mohile unfts
extand veterinary sarvices to llveatock at localfties bhayond the reach of
atatiomary veterinary poats or where the lattar do not exfat. Thena localltlan
ate naually polats of geagonal concentratfon of JJivegtock. Mohile dimease
control unfte parform this activity durfng the dry awasun and ¢loss down during
the ratny acaaon. The localit{en are visited by monile wunite saccording to a
time achedula programmed hy the DVO'a, fu conaultation with the axecut{ve
councll of the areaa. The programme lg dfatrthatel on a wide acale at least one
month {n advance of the atarct of the avrival of the mohile unltne,

The mafin objective of the mobila dinnase control unite ta to vaccinata
agalnat Rinderpeat, but the opportunfty Ia alao taken to vacclnate against
othar disnages endemic In the area, The opportunity ta also taken to adminia-
ter trypanocidal druge and to diastytbute acarfeiden and anthelimintfc drugn.

The following ltema are emsrntfal for a mobile diserase control unit to
perform antiafartortly the asatgned dutten and functlonn!

Transport

Traneport vehiclea, fuel, apare partu, malntenance rorvices, and ofls and
lubricanta are crucfal. A afx to mseven ton truck 1a fdeal for the purpose.
Becaunse of the remoteness of the arean of operation, fuel, ofls, lubrficants and
apare parts must he provided from 1thu start, and a mechanfc muat accompany
each:

Camplng peat

Camping equipment fncluding tents, beds, lamps, and cookinyg utenails;

Hediclne

Vaccines agalnst digeases commun in the area of operation; medicine in-
cluding antiblotics, anthelmintice, acaricides and trypanocidal drugn;

Refrigeratiun
Cooling facllities such as refrigerators and deep freezers operating with

kerosene. Thege are easential for the storage of the Rinderpest vaccine which
must be frozen until i{mmediately before use.

Animal resgtraints

Animal handl{i1n; facilities for vaccine and drug administratfon. A mobile
crush ia necessary for such a job;
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Mobila Alaeane control unite are headesd by veterinary asslatants who are
originally atatfoned In the diatrint veterinary office, Memhars of the antt
range heatweent A and N vaterlnary nuraes plus toe  bLruek driver and the
mochanic.

Veterlnary aervices of all types used to he gtvan, free of charge, to
Itvaptock ownera, provided that they brought the animals to veterfnary poate or
the camp of the mobile unite Today, livaatock owners hava to pay the cnmrta of
all vaterinary marvicea extended to them except for vdcclnation of Riuderpent
and one other Infectiouns dlnease.

Vaterinary service conta vary conaldervably among provinces and diatricta,
an decidad hy the executive counctl within each Inrladiction. Hurglcal and
obatatrlcal oparation cosata o ownera are dectded hy lieada of the veterinary
poata, depending on the complexity of the oparatfon, Rarely are wsurgleal
operatfons carrled out in veterinary posta becadse of the lack of Ta-patient
premiaes and fead,

Drugs  Includfug  antibforten, anthelsdntics, acarfctden, Lrypanocidal
druga, and tnaecticldeon are provided to llveatock ownars at cost, which In-
tludes central and local taxes. [t mial he noted that the private nector alan
has gone Into the business of vetarinary druga and aquipment {mportation and
dlatribhution, This {8 bhecaune 1t hecame clear that the veterlnary aervices
providad by the governmental bodien are !n many casea {nadequalte an a repull of
lack of funds, drugs, or means of Ctranaport.

Animal health repulatfons prohihlt animal movement across provinclal
boundarles and {nio the animal dlaease free zone unlema vacclratad againat all
notiflable tnfectious diaeases. The regulatfons also lndlcate that clinfcally
glck animals miuat he quarantined until proven otherwlge.

Veterinaty posts are entrusted with the enforcement of these regulations.
Experfence has shown that (t ts difficult to entocce auch regulations In n vast
country like the Sudan where the producers are mainly nomade. Lack of facili-
ties and shr ‘tage in pergonnel aggravate the sltuation.

Before trekking, trade cattle must be Inspected and vaccinated against
Rinderpest, Contagious bovine pleuropneumonia (CBPP), Haemorrhagic septicaemia
(H8) and Anthrax. These vaccinations are provided at cost. Acaricides appli-
cation and ancheimentic and trypanocidal drug administrations are not conpul-
gory. Sheep are vaccinated against Anthrax only. To mafeguard against sgpread
of d!seases by trekked livestock and to ensure that they do not contract a
digease while moving, vaccinationz are recommended at Lhe nearest veterinary
post to the point of crigin.

Livestock movement permits are 1ssued and stamped at the post where in-
spections and varcinations are completed. These permits must be kept through-
out the journey and be shown when requested. The permits are issned at const
which varfaes among provinces and within a province.
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Existing Veterinary Fagllities

Provincial vetarinary offices in the prolect area are located at Nyala
(fouthern Darfur), Kadugll (Sonthern Keidofan) and F1 Dueim (White Nile),
(Phgura 1) None of theae PVOs lies immed{ately on the S8R but one of the
faader rfouten panser hy Kaduglf.

Within Southern Darfur Province, dlatricet veterlnary offltces (DVOs)
neareat to the route are ot Butam (Central Dilatrici) and %l Dueim (Raatern
Platetet ). Both offlees Lle to the north nf the maln ASR., Diatrict veterinary
of floed within Southern Rordofan Tn inde Babanousa (Bouthern Matrict), Rigl ©i
Fula (Weatern bDlatrict), Abhanmal . Yagtern Matriet) and Kadugt! (Ceantval
Matelot). Bubanouss and Rigl K1 i ai;e located north of the maln route amd
Ahbanatya and Kadugll to the aouth. Sowavar, two feeder routan origlnete [rom
pofnta south of, and oass by Kadugl) and Ahbasafya. Within the White Ntle
Province DVOs are lo(:-ed at Tendeiti {Heatarn Matetet) and ¥oatl (Central
Matrbelys Tendeltd ta to the north of the maln ronte and Koatl ilear Jmmedi-
ately on L.

It fs tmportant to note that the part of the HHR soute within Bouthern
Darfur and Kordofan ara far Aouth of the exiatfng adminfatration officen. Thina
fa hecanae the northern route takes {ta atarting polnta from thege admintatra-
tive cantran.

Fxiating vetscinary posts (vetarfoary hospltala and clinlea) {n prosfmity
to the project area are llated according to pravinues and districts fn Table
18. Vetertnary ports In fouthern Darfur and parte of Bouthern Kordofan are
lacatad to the north of the proposed dry season atock route. Vete,lnary aer-
vicea For arean frea of veterinary poats are axtended hy mobfle disease control
unfte during the dry gseason,

Vaterinary hospitals at Uem Brimhfta, Koat!, Rabak, and Getina are located
on the proposed route as are veterinary clinics at Delami, Abu Karshola, Gadid,
Shawal, and Fl Kawa. Veterinary hospltals at Kadugli and Abbasslya are located
on the proposed feeder routes.

Table 19 notes the buildings available at veterinary posts in proximity to
the project area. Veterinary hospitals usually consist of a two room office
huilding plus a pharmacy and a store. When a veterinary hoapital {s located at
provincial headquarters, the number of offices may {ncrease to eix rooms as {is
the case in Nyala, Kadugli, and Xost{., liowever, at veterinary headquarters and
hospitals, thare is a ehortage of office space. It was obeerved that veteri-
nary hospital buildings are in good condition and well maintained.

Veterinary clinics consist of a single room, mostly built of locasl mater-
{als. This room is used as an office, pharmacy, and store. It {s apparent
that the clintc buildings have not been maintained for a long time.
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TARLE i

!nggggl_on Matrict Vates tuary Vetarinarsy
Province Hunpital Citate
SOUTHERN DARFUR Cantral Nyala
' ’ Southern Miram
fd Bt Ghanam
Eaatern Fd Paeln Fardus

SOUTHRRY_RORNORAN

WHITE NLLF

Sonthern

Nahaunuan

Baliannnusa Faat

Mg lad
Abyel
Wontern Rigl Rl Fuils Lagaws
Tl Rahafr
Bl Saoont
Mnma
GCentueal Kadugli
Harthern timm Rilwtilia el ami

Abie Karahola

Vaniary Abhaawiyva
Weatarn Tande it Abu Rukha
Gad d
Central Koatd Shawal
Rahak ¥l Kawa

Harthern El Getina

Veterinary po=in lack the following facilitlien:

D)

2)

3)

In-patient premines. Such premises are essential for veteriunary
poste, particularly when animals are operated upon, recumbent, or
unable to walk. In-palfent stalls could be unaed to keep those few
trade cattle that for some reason may be fIncapable of walking
further.

Vaccinatio, Crushea: Crushes facilitate the vaccinatfon procedures
and ensure the safety of both staff and animals. Mobile disease
control unitm do not have mobile vaccination crustes. Crushea are
available in all posts in Souther Darfur and in Rigl El Fula and
Kadugli tn Southern Kordofan.

Quarantine premisem: These are {mportant to fsolate sick and sus-

pected cases with {nfectious diseases.
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4)  Acaricide dips) Cattin vproad ticks and tick-horne dincaras ao thay
move from one locality to another. Dipping In acaricides in an
{mportant mensure to control ticks and tick-borne disnanan.

5)  Dingnoatic lahoratorinn: Dlagnostic laboratory bulldings exist only
at Nyaln, Kndugll, and Kontli.

6) Purnftura: Groatost neods sro desks, chalra, and filing cabinets.

Avaliabilicy of houseu 1in remotn veterinary pontn 1a the dotermining
factor for the ntability and aottlement of veterinary personncl. 1t wao
obsarvad that veterinary etaff tend co atay in townus and large villagsa where
gavarnment or rented houscs are available. To overcome the problem of housing
nhortagen, vetorinary author{ties ndopted the policy of employing nemi-techni-
cul ntaff from among the resldonts of the area.

Table 19 phowa the available housas at various voterinary ponts. Houses
at provinclal and district offices conslst of two rooms or more in addition to
a kitechen and lavatories. Hounens at locations of veterinary clinics conalst of
a hut built from local materials.

The veterinary staff conaists of:

1) Qualified veterinarians with minimum qualifications of a university
degree in veterinary medicine or sciences. Some of the veterinarians
posgesn post graduate diplomas in animal health.

2) Vaterinary aesistants with a post-secondary school diplome in veter-
inary medicine., However, the majority of veterinary assistants start
as veterinary nurses and are trained on the job and attend coirses at
Omdurman Schooi for Veterinary Training.

3) Vaterinary nurses with no training whatsoever when they start. Some
of them might have had a chance to attend rourses in Omdurman School
of Veterinary Training.

4) Clerks and accountants.

5) Labourera including messengers and guards.

Table 20 shows the distribution of veterinary staff at the posts located
in proximity of the project area. It indicates that the staff number is 491.

The professionally trained peronnel (Qualified Veterinarian and Veterinary
Asgistants) represent 24.5 percent of the total work force. The total number
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TADLE 19

Location

Office

Pharmacy

Btore

Houge

Nunmber of Rooms

Nyala

Buram

Id El Ghanam
Ed Daein
Fardus

Abu Karinka
Babanousa
Babsniusa East
Mug Lad

Abyei

Rigl %1 Fula
Tegava

El Behair

El Sunnut
Mor)

Kadugli
Dalam{

Umm Brimbita
Abu Karshola
Abbassiya
Tendelti

Abu Rukba
Gadid

Kosti

Rabak

Shawal

El Kawa

El Getina
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TABLE, 20

VETERINARY STAPF

Location Qualified Vetarinary Veterinary Labourers
Veterinarians Asaiastants Nurses

Nyala I 26 3 64
Buram 3 k] 6 14
1d E1 Ghananm 3 4 9 16
Ed Daein 3 2 6 9
Fardus - 1 2 -
Abn Varinka - 2 1 3
Babanousa 2 k] 6 12
Babanousa East - 1 5 1
Muglad - 2 3 10
Abyel - 1 1 4
Rigl Bl Fula 2 7 10 10
Lagawa - 1 2 5
El Bahair - 1 1 -
El Sunnut - - 2 1
Momo - - 1 1
Kadugli 5 6 20 32
Delami - - 1 1
Uum Brimbita 1 1 2 4
Abu Karshola - - 1 5
Abbassiya 1 2 - 4
Tendelti 1 2 4 7
Abu Riukba - 1 - -
Gadid - 1 1 2
Kosti 16 2 15 10
Rabak 1 1 3 6
Shawal - - 1 -
El Kawa 1 1 1 -
El Getina 1 1 3 3

TOTAL 51 72 144 244
Percent of Total 10 14.5 29 45,5

5

L
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and proportion of qualitied ataff suggent that the etaff in ndequate to carry
out the duties assigned to it. However, improper dintribution of veterinary
ntaff suggerts inadequncy. As an example 53, 39, 36, and 33 percent of quali-
fied veterinarian, veterinary asalstants, veterinary nurses and labourers
rospectively are found in Nyala and Kosti. This {mproper distribution of the
avallable manpower is due mainly to the lack of necessary services, particu+
larly housing, at remote vetarinary poats.

Vehiclen providing veterinary services at field level are usually located
at PVO, DVO and vetesinary hospitals. Table 21 shows the number, type, and
condition of wvehicles available for oxtension of veterinary services in the
profect area. Pick-ups are usually used for within town transport while trucks
are used as mobile disense control units and for distribution of drugs and
veterinary equipment cto veterinary posts.

The number of trucks suggents that 28 mobile disease control units could
be mobilizad and would be adequate to provide vaccinations and disease control
i1f fuel, oll, spare parte, lubricants, and maintenance are freely available.
It must be emphasized that during the last three years, fuel and maintenance
were the main constraints limiting the nuaber and efficiency of veterinary
services. They are only made available when outbreaks of a serious diseage
occurs The vaccination numbers reported earlier were achieved through the aid
of other governmental and corporate units such as the Westerr Savanna Develop~
ment Corporntion. The latter came with trucks, fuel, and cash to aid veteri-
nary services in Southern Darfur Province and is still doing so.

Drugs and other essential veterinary equipment are provided to veterinary
posts by the PVO who obtains them from the Department of Veterinary Supplies in
Khartoum. The lack of antibiotics, bacteriostatics, anthelmintics, acarcides,
end trypanocidal drugs was evidenced at all the veterinary posts which the
Mission visited. This was mainly due to reduced funding to the Department of
Veterinary Supplies in the last few years. However, the private sector im-
ported enouph drugs to compensate for the shortages resulting from government
budget outbacks.

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

Serious shortage of bacterial and mycoplusma disease vaccines is observed
at all veterinary posts visited, although Rinderpest vaccine was very much
available.

Vaccines are produced and distributed by the Veterinary Research Adminis-
tration. None of the vaccines fn common use in the country is imported. Table
22 shows the actual and targeted production of vaccines by the Veterinary Re-
search Administration. The table indicates that while actual Rinderpest vac-
cine production exceeded the target, actual production of bacterial vaccine did
reach 50 percent of the target. This is due to the lack of accessory equipment
such as fermentors in CBPP vaccine production.
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TABLE 21

VEHICLES PROVIDING VETERINARY SERVICES

Location Pick-up Truck Condtition of vehicle
(6-8 tons)

Nyala 3 6 good
Buram 1 2 goad
Id ¥1 Ghanam 1 2 good
Ed Daein 1 1 good
Babanousa - a poor
Rigl E1 Fula 1 2 fair
Kadugli 2 3 good
Unm Brimbita - 1 fair
Abbassiya 1 - good
Tendelti - 1 poor
Koeti 2 5 #ool
Rabak 1 - fair
El Getina 1 1 fatir

TOTAL 13 28

Although sufficient doses of Rinderpest vaccine are produced, the main
problem is difficulty of continuous distribution to provinces and thereafter to
the renote veterinary posts. Rinderpest vaccine must be kept frozen until
shortly bLofore use. The lack of quick transport and cooling facilities aggra-
vates the problen.

The Veterinary Research Administration has an ambitious plan to produce
Rinderpest vaccine at the veterinary research laboratories in Nyala and El
Obeid. This endeavour {s aided by the British Overseas Development Agency
(ODA).

Freezing and cooling equipment are essential for maintenance of a continu-
ous supply of Rinderpest vaccine and for ice making. Table 23 shows the avail-
ability and distribution of freezing and cooling equipment at veterinary posts
in the project area. Because of the lack of electric power, all refrigerators
and freezers are kerosene fueled. The shortages of kerosene and improper
maintenance resulted in the reduction of capacity and life of some of this
equipment.

1t must be noted that all refrigeration and freezing equipment is located
at the province and district veterinary offices. Veterinary assistants and
nurses must travel a distance to bring a vaccine in an area of inadequate roads
and trcansport vehicles., In many veterinary c¢linies, accessory cooling
equipment such as ice boxes and thermos-flasks are lacking.
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TABLE 22

ACTUAL AND TARGETED VACCINES PRODUCTION

Vaccine Doses in Actual Production (000 dozens)

Bottle 1978/79 1979/80 1980/81 1981/82 1982/83 Target

inderpest 200 5794 5421 6129 6302 9287 8000
BPP 100 55 721 1374 382 197 4000
nthrax 125 1726 2520 1425 1305 872 2600
120 2193 2653 2113 1689 773 3000

< 120 324 995 830 972 227 1000
frican Horse Sickness 10 1.5 1.4 — 4.5 0.6 -
ew Castle 400 or 100 1675 2187 2271 1929 2186 3000
owl Pox 100 179 235 277 211 359 600

CBPP = Contagious bovine pleuropneumonia
RS = Haemorrhagic septicaemia
BQ = Black Quarter



TABLE 23

PREEZING AND COOLING EQUIPMENT

i
I

Location Refrigerator Freezer Ice Box Thermosa
Flask
Nyala 4 4 6 b
. Buram 1 1 3 2
. Id El Ghanam 1 1 3 2
) Ed Daein 1 1 2 2
— Fardus 1 - 1 1
‘ Abu Karinke 1 - 1 1
Babanousa 3 3 6 4
Babanousa East - - - -
Muglad - - 2 2
Abyei - - 2 2
Rigl El Pula k] 3 6 -
Lagawa 1 - -
_ El Bahair - - - -
h El Sunnut - - - -
Homo - - 1 1
= Kadugli 4 2 6 -
Delawi - - - -
- Umm Brixbita 1 1 2 2
- Abu Karshela - - - -
Abbassiya 1 - 2 1
Tendelti 1 1 - -
Abu Rukba - - - -
Gadid - - 1 -
Kosti 4 4 3 -
Rabak 1 - 1 -
Shawal - - - -
El Kawa 1 - - -
El Getina 1 1 2
= TOTAL 26 22 42 22

The number of refrigerators and freezers in the province and district
offices determine the number and efficlency of mobile disease control units.
For example, in Buram the number of trucks available fo: mobile disease control
units is two but only one refrigerator is available.

The Mission obgerved that the following basic facilities are seriously
lacking at all veterinary posts:
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1) Plagnostic equipment iIncluding microscopes, atethoacope glaosware
(w#iides, test tubes), and ntailn chemfcaln;

2) Treatment oquipment including veterinary kits, nterilizers, gross
" syringea, gross noedles, and animal handling equipment (vetarinary
i, kita):
3) Surgery and obstetrics equipment including surgical and obstetric
- ware, analthetics, suturing materials, cotton, and linen cloth
(surgical kitas);

4) Drugs 1including antibiotics, bacteriostatics, anthelmintics, acari-
cides, anolgestics and trypanocidal drugs;

- 5) Vaccines including thcse for bacterial and viral discases. Supplies
- of Rinderpest vaccines are dependent on osvailability of refrigerators
or freezers
6) Office equipment including desks, chairs, and file cabinets.
Table 24 shows cssential facilities avallable for mobile disease control
units on a district basis. Shortage and improper distribution of facilities
reduced the number of possible mobile disease control units from 27 to 21.

TABLE 24

ESSENTIAL FACILITIES FOR MOBILE DISEASE CONTROL UNITS

District/Location Truek Refrigerator Number of Mobile
Units possible

Nyala

Buram

Id E1 Ghanam
Ed Daein
Babanousa
Rigl El1 Fula
Kaduglt

Umm Brimbita
Abbassiya
Tendelti
Kosti

Rabak

El Getina
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The Mianion ohserved the aerious lack of camplng equipmont (tentn, heds,
aete.) for mobile disease control units. Province and dietrict veterinary
officers complained about the shortage of funds assigned for payment of travel
allowances of the ataff, They Aindicated that the shortage of fundn usually
results in cancellation of the mobile disease control units programme at criti-
cal dtageas. To gapeed up the vaccination process, they suggest that moubile
disease control units be provided with mobile crushes.

Ueilization of Increased Funding for Veterinacy Servicen

Increased funding for veterinary mservices in the project area should be
utiiized to achieve two main objectives:

1) To ensure the health, well-being, and o~ 3dness of trade cattle
trekked on the proposmed route;

2) To prevent or at least reduce the seriousness of spread of diseases
and the hazards of parasites and inpects carried by trade cattle as
they move from one environment to another.

These objectives involve the application of strict discase, paragite, and
inrect control end could be achieved by the implementation of the following
programmes.

Ustablishment And Rehabilitation Of Veterinary Posts

This programme proposcs thz establishment of new veterinary posts (Figure
8). It also suggests reconstruction and rehabilitation of some of the existing
veterinary posts along the proposed route. In addition to their main function
of extending veter’nary services, some of these postas would act as aupply and
administrative centres for veterinary services along the route. Veterinary
posts would be placed at:

1) Locations where large numbers of livestock exist:

2) Locations where feeder routes join the main route;

3) Locations where relatively large livestock markets exist;

4) Locations near provincial borders;

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

The main feature of the programme 1s construction of offices and staff
accommodations.

Infectious Disease Control Programme

Infectious diseases are controlled by vaccination of trade cattle and all
types of sedentary and nomadic livestock in the project area. Efforts must be
made to vaccinate all trade cattle at the point of origin of their trip which
is usually the market place. Sedentary livistock must be vaccinated at their
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premises or at the nearest water point. Nomadic cattle are to be intercepted
before croseing the propoaed route at the propar water points,

Cattle must be vaccinated ageinst Rinderpest, Contagious hovine pleuro-
pneuymonia (CBPP) and Black quarter (BQ). Cattle, sheep, and goats must he
vaccinated againat Anthrax and Haemorrhagic septicaemia (HS).

The main features of the programme are provision of vaccines, mobile
disease control unite, vaccine storage, and animal handling facilities.

Tick Control Programme

This programme is designed to reduce the transfer of ticka from heavily
infested areas to relatively tick-free environments. The programme should be
directed toward trade cattle in the early stages but should gradually include
sedentary and nomadic livestock. The programme should be closely related to
the proposed water supply programme since acaricides, dips, and hand sprayers
will not operate in the absence of water,

The main features of the programme are the construction of dips and dip
monitoring facllities and proviaion of hand sprayers and acaricides.

Trypanosomiasis Control Programme

This programme is designed to control the spread of this disease to envi-
ronments relatively free of it and to minimize losses {ncurred among trade,
gedentary, and nomadic livestock in the project area. It is proposed that
these objectives could be achieved by dagtruction of the natural habitat of the
digease transmitting insect (tsetse as well as others) in coniunction with
provision of curative and prophylactic drugs. The curative and prophylactic
drugs should be alministered at the beginning of the northward and southward
migration of livetock. The main features of the programme are the provision of
bush clearing tools and trypanocidal drugs.

Disease Treatment Programme

Treatment of trade cattle and sedentary and nomadic livestock forms unim-
munizable diseases. These diseases include tick-borne diseases, enteric and
blood parasites, noninfectious diseases and discrders ccommon among trekked
livestock. The main features of this programme are provision of antibiotics,
bacteriostatics, and anthelmintic drugs as well as surglial equipment and in-
patient premises.

Programme Justification

Diseases have plagued the livestock population for many years. Without an
effective control programme, Sudan's livestock industry will not develop. The
dissemination of pathogenic microorganisms by trekked cattle has always been a
problem to veterinary authorities. Infectious and parasitic diseases cause
considerable loss in numbers and productivity. It was estimated that 40 per—
cent of the abortions and post weaning mortalities among calves is caused by
the infectious diseases mentioned earlier. The diseases also have adverse
effects on conception, calving rates, weaning weights, and body condition.
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1f the programmen and mensures proposed for disease control are f{mple-
= mentad, the following production galna, ontimated conservativaly, 1y bhe

achiovad
; Calving rate will be tmproved by 5%
-{‘ Calf mortalicy will he raduced by a8
) Adult mortalfty will be reduced by 3%
Trokked cattle martality will be
- reduced by 221
- Welght lorsco wil be saved by 10%

In monetary terms, gainas are eatimated to he:

Calving rate improvement £5 1,080,000

Calf mortality savings 216,000

1 Adult mortallty savings 1,080,000
' Weight losses savings 081,000

572,377,000

— The congequential gain of an estimated £S 2,377,000 per year is an ample justi-
fication for the uti{lization of increased funding for the programmes proffled
below.

- A, Programme Title

Establishment and Rehabilitation of Vetectinary Posts.

Programme Objectives

1) construction of offices and rtaff accommodations where they were
originally lacking on the propesed dry season stock route. Veteri-
nary posts are to be established at Lake Kundi, El Kubu, Nama, Kermal

- and Jebel Awlia.

2) construction of additional offices and/or staff accommodations at
existing veterinary posts. Additional offices and/or staff
accommodation buildings are requred at El Lagawa, Kadugli, Delami,

- Abu Karshola, Abbassiya, Kosti, and El Kawa.

3) maintenance of existing offices and staff accommodation buildings at
Delami, Kadugli, Abu Karshola, Abbassiya, and Kosti.



Programma_locationt (mee Figure 8).

Programme Componantat {snee Table 25),

Programse Cost

1)  Construction of 3 four-room offfar huildings 120,000
2) Constructlon of 3 three-room offive bulldingn 90,000
3) Construction of 5 two-rnom office butldings 160,000
4)  Construction of 15 three-rcom hounca 450,000
5) Construction of 27 two-room houses 540,000
6) Constructfon of 58 one room hounes 580,000
7)  Maintenance for existing bulldingn 70,000
TOTAL 1,950,000
TABLE 75
DISTRIBUTION OF COMPONE} IS TO ESTABLISH AND
REHABYLITATE VE'1ZRINARY POSTS

Locat {on Office (Room Number) Staff Accommodation
(house room number)
4 3 2 3 2 1
Lake Kundi 1 - - 2 3 6
El Kubu - - 1 - 1 k]
El Meiram 1 - - - 1 6
Nama - 1 - 2 3 6
El Lagawa - 1 - 1 i k]
Kadugli - - 1 2 3 6
Delami - - 1 - 1 3
Aby Karshola - - 1 - 1 3
Abbassiya - - - 2 3 6
Kermal 1 - - 2 3 6
Kosti - - 1 2 3 6
Xawa - ~ - - 1 2
Jebel Awlia - 1 - 1 2 4
TOTAL 3 3 5 15 27 58
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B Programme Title

Infactioun Diaensa Contral

Programme Ohjact ive’

1)

2)

control of ¢, e of fufer oo alooase o the prolect
aran. These " - e cdatpaat, NS0 . Wi heax and CRPP,
Thin in achloved b, .n. inatlon of trade cattle and all othar typon
of gedentary ad jomadic livestock in the profject area

monitor animal movement and disease Incldenne in the nrofect area:

enforce reguiationn of animal movement fn and out of the prolect aren
and Lanue health cartificaten whon roquired.

Programme locattion

Protect area.

Pregramme Components

1)
2)
1)
4)
5)

Proviasfon of vaccines:

Provision of transport and mobile disease control units:
Animal handling facilities;

Camping equipment and materials;

Vaccine storage facilities.

The distribution of programme components in the prolect area is shown in

Table 26.

Programme Cost

1)
2)
3)
4)

5)

F.W.N. vehicles £5 325,000
16 trucks (Mohile disease control units) 64,000
Purchasgse cf vaccines 300,000
28 twelve cubic feet refrigerators 42,000

15 seven cubic feet deep freezers 22,500



TABLE 26

DISTRIBUTION OF THE COMPONENTS OF THE INFECTIOUS DISEASE CONTROL PROGRAMME

Location Transport (a) Vaccine Storage Animal Herding Camping Equipment
Facilities (c) Facilities
F.W.D. Mobile ‘Refrig- Deep Tce
. Disease erator Freeze  Box Crush Tents Beds Laaps
Control
Units (b)
indi 2 3 4 2 10 2 15 25 it
| - - 1 1 5 1 - - 2
‘am 2 3 4 2 10 2 15 23 i¢
- - 1 i s 1 - - 2
1 1 1 1 5 1 8 12 5 '
2 3 &4 1 10 2 15 25 12 b=
1 1 2 1 5 1 8 12 5 =
“ola - - 1 1 5 1 - - 2 e
- 1 2 3 1 8 2 1C 15 8
1 2 3 1 10 2 10 15 8
1 1 2 1 10 2 10 25 e
- - 1 1 3 - - - 2
1 Awlia 2 - 1 1 5 2 - - -
TOTAL 13 16 28 15 91 19 9i 138 72

nsport vehicles rquired by this programe also cater for other propesed programmes.
ile Disease Control Unit is a 7 tonm truck provided with vaccine storage facilities and camping equipment.
rigerators and deep freezers operating on kerosine.

] ' - m = !
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6. 91 {co homas 18,200

7)  matertals and construction of 19 cruahan 113,000

8) purchase of 91 tentn 6,370

9)  purchase of 156 beds 7,020

10) purchase of 72 lampu 1,40
TOTAL £9 1,495,530

Ce Programme Title

Tick Control

Programmwy Obiectives

1) control spread of ticks from heavily infested arcas to arean

tively tick fraa:
2) control tick-horne discansen;

Programme lLocation

Prolect area

Programme Componentn!

1)
2)
3)

4)

construction of dins;
pruvision of harnd sprayers;
provision of acariciden;

provision of dip strength monitoring laboratories.*

rela-

* The requirements and distribution of dips and dip strength monitoring labor-
atories are shown in Table 27. The equipment and material requirements for a
dip strength monitoring laboratory are shown on Table 28. The dip strength

monitoring laboratories could also art a: disease diagnostic laboratories.
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Programma Cont

1)
2)

L))
l.)

cost of materiale and construction of 26 dips

cont of establishing 4 dip strength monitoring
lahoratories

coat of purchase of acarfcides (revolving)
cont of purchase of hund sprayers (revolving)

TOTAL

Programme Title

Trypanosomiasis Control

Programme Objective

Control of Trypanosomiasis disecase

Programme Location

Southerly parts of the project area

Programme Components

1)
2)
»

provision of curative and prophylactic drugs:
provisfon of bush clearing tools;

provision of seasonal cagual labour to clear brush.

£4 520,000

140,000

200,000

25,000

£49 885,000

1o
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TABLY, 27

DISTRIBUTION OF DIPS AND DIP-STRENGTH MONITORING LABORATORIKS

Location Dlp(n)l Dip strength monftoring laboratory

Lake Kundi
El Kubu

El Meiram
Nama

El Lagawa
Kadugli
Delami

- Abu Karshola
- Abbaesiya

- Kermal
Kostl

Kawa

Jebel Awlia

| v} § e | v

1= 1 11

W] Wiw | NWNDNDNN W

TOTAL

N
=3
>

- 1 specifictions for dip construction are:

ft. in.

Breadth at top 5 2

Breadth at bottom 3 3

Depth 7 6

Length at top 50 O

Length of well 30 O©

Entrance slope 6 6

Exit slope 13 0

_ Depth of dip from bottom 5 6
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TABLE 28 .

MATERIALS AND EQUIPMENT REQUIREMENT AND

COBT FOR A DIP~BTRENGTH MONLTORING LABORATORY

1tem Cost (£.8)

Laboratory building (one room) 14,000
2 incubators 2,000
Microscope 2,000
Disgsection microscope 3,000
Glaseware 7,000
Chemicals 6,000
Druge for in Vitro study 1,000

TOTAL 35,000

E.

Programme Cost

1)  cost of curative and prophylactic drugs (revolving) £S 250,000

2) cost of bush clearing tools
3) cost of casual labour per year

TOTAL

Programme Title

Disease Treatment

Programme Objective

Treatment of trekked, sedentary, and nomadic livestock

Programme location

Project area

20,000

50,000

£5 320,000

diseases.
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Programme Componants

1)  druga, including antibiotice and anthelmintice, etec.:
'_; 2) voterinary kits and tools including stethoscopes, needles, etc.;
3) surgical kits and equipment;

' 4) office equipment and furnitura.

Programme Cost

1)  cost of drugs (ravolving) £8 250,000
2) cost of veterinary kits 60,000
3) cost of surgical kits 100,000
4) office furniture and equipment ' 50,000
- TOTAL £8 460,000

- Personnel for all programs

. Table 29 shows the requirements and distribution of the personnel required
- to {mplement the proposed programmes.



TABLE 29
REQUIREMENTS AND DISTRIBUTION OF VETERINARY SERVICES PERSONNEL

Location Veterinarian Veterinary Veterinary Clerks Labour
Assistant Nurse

e ¥undi 2 6 15 2 9
Kuku - 1 3 - 3
Meiram 2 6 15 2 9
- - 1 3 - 3
Lagawa 1 2 6 1 2
dugli 2 6 15 2 9
lami - 1 3 - 3
u Karshola - 1 3 - 3
bassiya 1 5 9 2 6
rmal 2 6 9 2 6
sti 2 3 € 2 6
wa - 1 2 - 2
bel Awlia 2 4 6 2 &
TOTAL 13 43 95 15 65

Personnel listed include staff required for Mobile Disease Control Units.
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CHAPTER 1V
WATER SUPPLY
Water Rasources

Several wstructural basins in the Basement Complex and Nubian Sandavone
Formation of Budan were formed during the mid and late Tortiary tectonic move-
ments in East Africa. The best known examples along the Southern Stock Route
are the Baggara and Bara basins. These busins underlie about 70Z of the route
length (Figure 9). The structural basine formed were filled during Pliocene
and early Pleistocene time with fluvial and lacustrine deposits that now
comprise what is known ags Umm Ruwaba Formation.

Cambrian to pte-Cambrian Basement Complex rocks appear on the surface as
Inselbergs forming the Nuba Mountains and they underlie about 30% of the route.
The Basement Complex ia impermeable and the part that lies along the Southern
Stock Route 18 covered by clays that have low permeability.

Water availability along the proposed route depends on the geologic sas
well as on hydrologic conditiona. Unlike in the cnse along the Northern Route,
water can be made avallable along all sgections of the SSR. The main water
resources that can be utilized comprise the ground water and surface water from
both perennial streams (White Nile) and seasonal streams and khora.

Along the SSR, ground water occurs both in deep sedimentary basins as well
as in shallow aquifers along the seagonal streams. There are several sources.
The Baggara Basin is a major source of ground water in Southern Darfur and tha
western part of Southern Kordofan. Within the basin there 18 one major
aquifer, the Nublan-Umm Ruwaba. Since the aquifer underlies the territory
currently populated by the Baggara peoples, and since boreholes supply these
people, the term Baggara Aquifer Complex, has been denoted. This basin covers
an estimated area of 65,000 sq. km.

Ground water occurs in a variety of sediments varying from coarse and well
sorted Nubian to very fine and ill gorted Umm Ruwaba sediments, sometimes under
moderately confining conditions. Depth of water varles from over 100 metres in
the northern t» less than 30 metres in the southern parts. However, there 18 a
considerable overlap between the hydraulic properties of the two formations.
Moreover, in general the two appear to form hydraulically a multi-layer aquifer
systen. The deepest part of the trough 1s believed to be at least 3.9 km.
(Hunting Technical Services, 1973). New information obtained by Chevron Oil
Company of Sudan proves the presence of fresh water down to a depth of 3 km.
The water table assumes a trough shape with the major ground water flow
tions south and southeast. The multi—layer aquifer system has transmissivity
values ranging from 6.5 to 1,200 m 2/day with an average of about 500 mZ/day.
Infiltration from wadi beds and inflow from outside the basin account for the
bulk of the recharge to the aquifer and these are estimated to be in the order
of 22 million cubic metres per year while the total aquifer storage to the
depth of 500 metres is estimated to be 1,300 X 10 m3 (Munting Technical
Service, 1977).
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Ground water salinity within the basin ranges from 200 to 600 parts per
million (ppm) and the ground water is almost universally suitable for human and
iivastock consumption. Borohole yield varien from 5 m? to 100 md/hour and the
average is about 20 ma/hour. Thue ,borehole yield is raliable throughout the
year, even during droughts, aseuming that mechanical muintonance and fuel
aupply are aecured. The present extraction rates are still far below the
maximum potential yield and over-production is not foreseen {in the near
future.

The Bara Basin 1is filled by the Umm Ruwaba Formation and covers the area
from north of the Nuba Mountaina to the southern periphery of Khartoum. It
consists of eub~basines extending almoat north-south and 18 considered the
sacond most 1-portant aquifer, after the Nubian Sandastone in Sudan.

Ground water occurs in this lent{cular bed of mostly fine sanda. Thesaz
lenticular beds thin out in 2 short distance and the different water bearing
horizons are hydraulically connected. The depth to the top of the aquifer
rangea from S0 to 200 metras.

Due to the presence of clay lenses, ground water occurs locally under
moderate pressure, but the shape of the water tab?2 indicates a regional water
table condition (Figure 9). The regional grouad water flow direction runs
goutheast from Bara and then turns north, passing west of the White Nile.
Aquifer transmiaesivity values range from 6.7 to 293 mzlday with an average
value of 80 m2/day and the storage coefficient is generally around 1X.

No assessment of the water resources of the whole basin has been made, but
from the saturated thicknesses (1000 metres) and the fact that no fluctuation
in the water table has been noticed over long periods, has been noticed, the
total storage and annual recharge to the basin are believed to be immense.
Salinity over the basin ranges from 600 to almost 6,000 ppm. Saline zones were
believed to be partly due to the presence of low permeable and thick clay
accunulations with evaporation deposits, and partly due to the long distance
that ground water travels from areas of recharge.

Ground water from the Bara Basin can be considered fit for livestock, but
the presence of high salinity accompanied with high concentrations of chlorides
and sulphates renders the waters from a few areas unfit for human usRe.
Moreover, the corrosiveneas of the ground water from the saline zones has
adverge effects on the metal of the pumps, pipe connections, and the
storagetanks. Bore hole yield is variable but the minimum of 5 n3/hour can be
gecured.

Shallow aquifers are another important source of ground water. Apart from
the main sedimentary basins of the Baggara and Bara, ground water along the SSR
occurs in several minor, local ground water bodies. Shallow wells exploit
ground water from thin alluvial aquifers in the regaba areas around Bahr el
Arab as well as along the major water courses of the seasonal streams of Wadi
Ibra, Khadari, Ghalla, and Shalengo (all of which lie over the Baggara Basin),
Wadi el Batha, Delami, Kadugli, Abbassiya and along the Abu Habil system that
radiates from the Nuba Mountains. In topographic terms, low perched water
bodies are tapped above the general zone of saturation in superficial sands as
in Kermal, Gaddid, etc. in the White Nile Province. It 1is characteristic of
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the nadimontary basin that occasional, {solated watar-bearing sub~basins are
located along the edges of the bnsin as 10 the case at Debbat Obeid in south-
wastern Kordofan.

Ground water also occure in Basement Complex rocks whore the formation is
highly weathered and fractured, occupying topographic 1lows, and where the
asource of recharge is near. These conditions prevail in many localitfes in the
Nuba Mountains where rainfall 41e high. Thene aquifers aro replenished
annually, either by rainfall infiltration or by infiltration from surface flows
during the rainy aeason. During the dry scason, the water levei in some
localities drops and wells become dry, although in the majority of conses, wells
sustain their yield throughout the dry seanon.

There {8 also a wealth of surface watecr including natural open surface
bodies euch as perennial and seasonal water courses, run off into man-made
depresaions (hafirs), and shallow wolls.

Along the White Nile from Koati to Omdurwan, water availability is secured
as long as the pathe (mushraas) are arranged. At present, the White Nile
Agricultural Scheme blocks most of the area and conflicta between the scheme
owners and the trekkers are expected unless special arrangements are made.

There ar? a number of seasonal streams, eapecially in the west and central
part of the rcoute. Some of these streams have been gauged and the annual
discharges of these khors are given in Table 30. Discharges of these khors
(1974 million m3) are ut{lized by the National Administration for Water through
construction of hafirs and small dams of 6 million m’ gross capacity. This
means that only 0.3X of the water available in khora 1is utilized at the
present. —

The surface runoff is governed by rainfall type, size, and soils of the
catchment area; and slope. Rainfall is directly or findirectly the source of
ugseful water, while evaporation 1is the major factor contributing to water
lossea from surface water reservoirs. Figure 10 shows the distribution of
rainfall and evaporation over the country.

Along the proposed SSR from Nyala to Tendelti, the mean annual rainfall
ranges from more than 600 mm at Nyala to about 400 mm at Tendelti. The
isohyets show low rainfall along the White Nile axis and high rainfall in the
southwestern part of the country. The evaporation pattern 1is similar to that
of the rafrnfall but the gradifent is reversed. The mean annual evaporation
ranges from about 2,000 mm at Nyala to 2,600 mm at Kosti. This means that the
route lies in a zone of water deficit and that the deficit increases as one
goes north.



TABLE, 30
DIBCHARGES OF MALN GAUGKD-KHORA

two

SOUTHERN KORDOFAN AND S8OUTHERN DARFUR PROVINCES
Straam Gauged Average Annual Province
Station Discharge md
Wadi Bl Galla El Nagaat 44,270,741 8.K.

Wadi Bhalango Abu Fl Tikry 103,395,106 S.K.

Khor K1 Berdab Il Berdab 50,097,002 3.K.
Khor Umberembita Umberembita 89,169,020 8.K.
Khor Abu Habil Abu Habil 100,000,000 S.K.

6. Bahr el Arab Higeirat 607,222,187 8.D.
7. Wadi Ab Likeilik Ab Likellik 97,652,519 S.D.
8. Wadi Kaya 1dd E1 Ghanam 45,182,982 8.D.

9. Wadi Ibra Nashala 298,460,086 S.D.
10. Wadi Bulbul Timbusko 55,844,862 S.D.
11. Wadi Rl Hamra El Hamra 261,843,993 S.D.
1,753,588,458
= 1,754 million m
Source: National Authority for Water

Average rainfall and evaporation covering the neriod 1941-1970 for

representative towns (Kosti and Kadugli) are given in Table 31.
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TABLE 31

AV RAGE. ANNUAT. RAINPALL AND RVAPORATION
KADUGLY AND KOSTL TOWNS (1941-1970)

Month Kadugli Konti
Rainfall Evap. Rainfall Evap.
mm/month om/month ma/month  mm/month

Jan. 0 178 0 151

Feb. 0 212 0 185

March 2 224 1 203

April 14 227 2 209

May 88 224 16 209

June 104 197 39 197

July 139 166 111 178

August: 172 163 142 160

Sept. 139 172 63 166

Oct. 278 185 21 i75

Nov. 2 185 1 169

Dec. 0 172 0 147

Total 731 2305 376 2151

Source: Department of Meteorology

Flow records of the seasonal streams in the area had been utilized by the
Savannah Project Phase II for the analyais of run-off for catchments of various
types of soils. The studies here revealed that the run-off coefficient in the
heavy clay soil plaine 1s as high as 7.5% whereas in the clay and loam plains,
the run-off coefficient is about 3.8%. For sandy soils, the run-off coeffi-
ciency 18 as low as 1.7%.



l

The aatchment area required to contribute to the flow that f41ls a hafiy

of & cartain capaqlty ts computad an followss
Q =~ CoToln

whara Q = Total capacity required to f111 a hafir and fs usually taken
to hn as 1.3 of the haflr capacity.

C = Run~off coefficlant,
T = Total rainfall
A = Catchmont area.
¥rom thase data the catchment araa with an average snnual rainfail of 400
wa of various soll typss and alopes required to fll1 a hafir of 320,000 )
capacity {8 shown in Teble 32,

TABLE, 32

CATCHMENT RUN-OFF

Type of Catchmant Run~of £ Catchmont Area
Soilm Coafficiant in Kn?

1. Sandy BSoils 0,017 4,40

2. Clay and Loam 0.038 1.70

e Hesry Clay Soils 0.075 0.85

4. Jebel Catchment 0.11 0.59

(8teap alopas)

Existing Water Services

Virtually all the ground water exploited from the Baggera and Bara
basins is used for human and livestock consumption, while the ground water from
the sghallow alluvial aquifers 1is used mainly for small~scale irrigation,
especially in the Nuba Mountainsa. Within the two deep sedimentary basins,
vater 18 supplied fros wateryards in which one, two, or occasionally more
boreholes are equipped with reciprocating pumps (Edeco or Schoeller) powered bx
diesel engines (5-8 B.H.P. Lister or Torpedo) supplying water via a 50 m
storage tank to a number of taps and water troughs. Larger settlements often
have several wateryards. (Figure 11)
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Although horehnla {luld can vary from 5 to 40 mY/phour, mont reciproeatin
pumpa yleld 4 to 6 m'/hour (Appendix 1). The production from a wateryar
varien graatly according to sannon. Many wateryards are virtually unused {n
the wet manaon, aince people can ohtaln free water from natural pools, welln,
or wadin. Hourn of wataryard operation vary from pnarhapn 3 honra/day in wintar
(6hita) to 12 to 24 hourn in thae late nummer (Aalf). Tha productifon for a
tvolcal wataryard Lu pcobably conatderably more or lasn than thin.

Tn addition, UNICKF had drilled mora than 200 aucceanful nmall diameter
wnlln naupplied with hand pumps to onsure aafe water for human consumption {n
aceordance with the water decade targeta. Thene welln are mainly concentratad
in the Niba Mountainn. Surface water in rogilonns of low avallability of ground
water i# (ollected 1in mechanically excavated pondn (hﬂﬂlﬁg). The oxinting
hafirn along the proposed route are linted in Table 33 and shown {n Figure 11.

these hafirn hecoma Ary before the next rainy coanon. The aflting problem 1in
preater {n hafirs fed by local catchmentn, e.g. jobel catchments, due to
aronfon of hill slopes.

Meaauren to minimize lossen due to silting were found {impractical and
expansiva. The UNICEF auppported prugramme to rchabilitate existing hafirs in
South Kordofan has considered purchasing wet denilting equipment though it is
found to be expansive and rather complicated.

The only practical solution for silt removal is dry desilting. This
requirea provision of twin hafirs at each site to facilitate dry desilting and
hence it 1s more expensive. Proviation of twin hafirs has been practiced by the
National Administration for Watev at many sites e.g. El Tash and Karkaraya.

Watecyard Management

The National Administration for Water (NAW) and Regional Water Authorities
ar~ responsible for the provision of water facilities, e.g. investigations,
drtiling, and erection of wateryards and hafir conatruction. The operation of
these water points, e.g. fuel and lubricant provision, and revenue collection
is the responsibility of the provincial administration while the regional water
authorities maintain plant and equipment. The provincial administrations
sometimes call for local contractors to run these water points. Out of 216
wateryards, with some 305 boreholes existing along the proposed cattle route,
only 52 are conaidered to be operating well. The remainder are not operable
elther due to lack of spare parts, in turn due to unavailability of local
funds and foreign currency, or to scarcity of fuel and lubricants.

At present, there is an official charge of 5-10 pt. per four gallon tin of
water which 1s collected by the provinecial authorities, who in turn pay for
both operations (salaries, fuel, etc.) and maintenance. Because of weaknesses
in the management sections of the provincial water administrations, money
collected amounts to about half of funds spent on operating and maintaining
wate.yards. As a result of these inefficiencies, local users in many yarde
join together on a self-help basis and buy spare parts and fuel to ensure the

A g



TABLE 33

EXISTING HAFIRS ALCNG SOUTHERN CATTLE ROUTE

Serial Name of Hafir Province Location Year of Depth Design
No. coordinates Construction (M) Capacity
LAT. ___ LONG. 03)

1 Un Gumguma Southern Kordofan 11° 09° 25°* 50° 1548 6.00 5,817

2 Attash " " 11 09 28 52 58 6.00 11,545

3 El Hambul " " 11 09 28 58 58 6.00 9,395

4 Nabagaya " " 11 05 28 55 55 6.00 15,000

5 Sagani " " 11 e7 29 04 58 5.00 1¢,3583

6 Abu Dumua " " 11 29 29 06 58 6.00 11,617

7 Dar Wair Razag " " 11 23 29 21 57 5.00 15,000

8  Shag El Higlig n n 11 28 29 22 58 6.00 12,609 .
9 Magdah " " 11 39 29 32 37 £.00 18,000 -
10 Beidah " " 11 40 29 35 48 6.95 8,532 -
11 Malaulu n " 11 30 29 35 48 5.58 6,892 1
12 Zalataya " n 1 27 29 39 58 (not kmown) 15,503

13 Feid El1 Awag " " 11 24 29 35 50 . 3.70 7,088

14 El Kurgul " " 11 34 29 46 (ot kXnowsn)

15 Wad Abu Dahasha " " 11 40 29 50 58 {rot krnown) 18,381

16 Rigil El Marfean " " 11 32 29 55 48 5.54% 7,037

17 El Wedai " " 11 33 29 59 &8 5.82 7,158

18 Domaya " " 11 41 29 58 43 6.00 5,639

19 El Shag Elafzar " " 11 4% 29 58 51 5.00 12,850
20 Shag El1 Zaraf " " 11 47 30 06 55 &.50 15,000

21 El Qenai " " 11 &4 30 909 35 §.50 13,000

22 Andru Khashm E1 Kalib ™ " 11 37 30 08 48 4.8>5 6.700

23 Kewekaya " " 11 50 30 18 48 6.00 8,180

24 Gabr E1 Dar " " 11 52 30 13 55 4.50 15,000~

25 Tambeira " " 11 51 30 29 (o Xnown)
26 Jebel Shaba " " 12 03 30 37 50 7.00 9,250
27 Malabak " " 12 0oy ° 3¢ 37 57 (not known) 18,000

28 Khor El Tina " " 12 08 30 45 48 6.00 4,257



TABLE 33

EXTSTING HAFIRS ALONG SOUTHERN CATTLE ROUTE (continued)

Serial Name of Hafir Province Location Year of Deprh Design

No. coordinates Construction (M) Capacity
LAT.  LONG. (u3)

29 Sherak Southern Kordofan 11°* 56° 30° 53¢ 1948 7.10 9,238
30 Karashona R " 12 13 31 01 48 6.00 4,297
31 El Muraib " " 12 11 31 05 (not known)
32 Gardud Abu Zeid " " 12 27 31 05 (ot known)
33 Birka " " 12 30 31 15 {rot kETnown)

3% Abu Dom " " 12 27 31 3% {not Xnown)
35 El Murat " " 12 33 31 33 50 7.42 12,522
36 Feid El1 Aggal " " 10 23 28 44 55 6.00 15,030
37 Um Shag Amir " " 10 33 28 38 55 65.00 15,090
38 Abu Indrabd " " 10 45 28 40 55 6.00 15,000
39 Tewifra Southern Darfur 10 37 25 25 54 5.29 12,577
40 Abu Weriga " " io 31 25 18 54 &.14 8,596
41 El Sefaraya White Nile 14 19 32 20 76 5.00 30,000
42 El Manar " " 13 41 32 12 65 5.00 15,000
43 El Akara " " 13 14 31 59 70 5.00 15,000
44 Um Takal " " 13 55 32 19 75 5.00 15,000
45 El Meneidreib " " 13 50 32 19 72 5.00 20,000
46 Abu Shebaika " " 15 55 32 18 76 5.00 20,000
47 Um Kewika woon 13 05 32 16 65 5.00 25,000
48 Um Gudour " " 1z 53 32 19 65 5.00 20,000
49 El Derssaya " " 13 10 32 16 66 5.00 20,000
50 Wad Shamam noon 13 31 32 24 79 5.00 50,000
51 El Wasa'a " " 13 03 32 30 76 5.00 20,020
52 Umnhani " " 13 02 32 45 79 5.00 40,000
53 Dahar Geheina noomn 12 56 32 14 81 5.00 15,600
54 Ummsala " " 13 06 32 12 80 5.00 25,000
55 Egeibish o ou 13 09 32 14 61 5.00 9,000
56 Goz El Atshan " " 12 47 32 40 79 5.00 25,000
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continuous oparation of their wataryards. Such practices provide the wateryard
operatore and village leadors with an opportunity to raime water chargen to
more than 10 times tha official chargan.

fince the eofficieant and continuous operation of wateryards s a pre-
raquiaite to agricultural development in the savannah reglon, the Western
Savennah Davelopment Corporation (W8DC) ia carrying out a rohabtlitation pro-
grawmme of the wateryards in Southern Darfur with a total cost of U8 1.2
willion. The aims of this rehabilitation programme are:

1, to bring most of the wateryards up to a sorviceable state;

2, to ostablish a long-term, viable management ayatem for wateryardas,
and to introduce sound financlial arrangementa that can sustain future
maintenance and operatfion;

M. to improve water issue and control arrangements as an casential step
towards more offective financlal arrangements and better hygiene.

As a result of the WSDC programme, the maintenance and operation secrions
are unified under the regional water asuthority, water charges are 1increased
from 5 to 25 pte./4 gallon tin of water to ensure that wateryard users get an
excellent service at the real cost, and in certain locations, wateryards are to
be rented to village communitics experimentally to find out the feasibility of
such self administration of wateryards.

Livestock Water Requirements

Water requirements for livestock are based on an estimated movement of a
maximum 300,000 cattle equivalents per vyear, each equivalent requiring
15 gallonu (0 068 m3) per day for an average trekking period of 40 days i.e.
2,72 m /head/40 days. Therefore a total of 816,000 m 3/40 days period or
5,444 m3/day for 5 months is required.

It ia proposed to construct 76 boreholes and 40 hafirs along the SSR.
Tuis 1is based on the assumption that each borehole or hafir will yleld an
average of 5 m 3 /hour during an 18 hour day, the total yield being 90 m’ per
day. Therefore each water point will be capable of watering about 1,500 cattle
equivalents per day.

Proposed Water Points

Depending on the kind of water resource available, the proposed water
points form an integration between surface and ground water use. In areas
underlain by sedimentary basins, ground wuater is preferable while in areas of
Bagsement Complex, surface water is the only alternative to ensure sufficient
grazing. The proposed water points are arranged on two parallel lines, 20 knm
apart and spacing of wells 1s kept around 20 km (Figure 12). Table 34 shows
the coordinates and the expected depth of the boreholes.

If cattle are going to be trekked from Kosti to Khartoum along the eastern
side of the White Nile, they can drink the Nile water directly as there is
always accessibility to the Nile, However, 1if boreholes are needed 1in the
‘ oo < ‘ | at distances of 40 km.

L1
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TABLE 34

PROPOBRED WATER POINTS

Sorahole Coordinatas Expectad Depth
No. Long . Lat. m)
1 25° 29 10° 29! 200
2 25 40 10 29 200
3 25 51 10 29 200
4 26 01 10 27.5 200
5 26 13 10 25 200
6 26 25 10 24 200
7 26 35 10 22.5 200
8 26 41 10 20 200
9 26 57 10 20 200
10 27 07 10 16 . 300
11 27 19 10 15 300
12 27 30 10 12.5 300
13 . 27 40 10 10 Joo
14 26 30 10 11 200
15 26 42,5 10 10 200
16 26 54.5 10 08.5 200
17 27 05 10 06 300
18 27 16 10 03 300
19 27 27.5 10 ol 300
20 27 39 9 59 300
21 27 50 10 03 200
22 27 50 10 03 200
23 21 57 10 10 200
24 20 07 10 14 200
25 28 18 10 17.5 200
26 28 130 10 21 200
27 27 59 10 00 200
28 28 10 10 04 200 -~
29 28 21 10 07.5 200
30 28 35 10 1L1.5 200
31 28 40 10 20.5 200
32 28 40 10 20.5 200
33 28 40 10 31.5 200
34 28 45 10 42 200
35 - 28 51 10 51.5 200
36 28 56 11 ol 200
37 29 00 10 1 100
38 28 51 10 25 200
39 28 56 10 36.5 200
40 29 00 10 46.5 150
41 29 05 10 56 ‘ 100
42 29 10.5 11 21 30
43 29 10.5 112 30

44 29 46 10 58 30



PROPOSBED WATER POINTS (continuad)
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TABLE 34

Boratiole Coordinaten Expocted Depth
No, long. Lat. (m)
45 29* 46 10* 58 30
46 30 30 11 50 25
47 30 30 11 50 25
48 30 36 11 56 30
49 30 42.5 11 50 70
50 30 53 12 08.5 40
51 30 53 12 08.5 40
52 31 16 12 15 60
53 31 16 12 15 60
54 i1 13 11 25 30
55 i1 B 11 15 30
56 31 03 10 50 25
57 3 03 [0 50 25
58 31 26.5 12 41.5 200
59 31 37.5 12 48 200
69 3l 50 12 56 150
61 32 02 12 59 150
62 32 12.5 13 02.5 150
63 32 25 13 07.5 150
64 32 35 13 14.5 120
65 31 44 12 38.5 150
66 31 55 12 44.5 150
67 32 06.5 12 48.5 150
68 32 175 12 53 150
69 32 30 12 57 150
70 32 33 13 30 50
71 32 2 13 47 150
72 2 15 14 05 150
73 32 09.5 14 18.5 150
74 32 08 14 35.5 100
75 31 45 12 46 150
76 31 45 12 46 150

Source: Survey and Files of the National Authority for Water Development,
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In Omdiurman (Umm DBadda) there {n n group of high ytalding wolln owned by
the Livastock Meat and Marketing Corporation (LMMC) which are alrondy in une by
trado cattla.

Borehola and Hafir Implamentation

Borchole drilling and eroction and hafir conatruction should bo carried
out by a contractor under tho superviolon of the Natfonal Adminfetration for
Water (NAW). The reglonal water authoritios have well oequipped maintenance
contran ot Khartoum, Duoim, Umm Rawaba, Kadugli, Abbaasiya, Kl Fula, Daein, and
Nyala, 45 woll as foairly well equipped centres at Tendeltd, Talodl, Muglad, and
Buram. ‘‘hosa centres are evenly distributed throughout the profect area. The
fA8R waturyards and hafirs can bo maintainod by the reglonal water authorities
againnt certain feas. The cont of the 88R owning {ts own water facilities
malntenance contres may turn to be very high.

For dArilling and erccting boreholes, the following pointa should be taken
into consideration:

1)  Borcholea should be drilled to the expected depths (Table 34), with a
hole diameter of 12 1/4 inches;

2) the casing diameter should be 6 5/8 inches with nizes suitable to the
geologic conditions;

3) boreholes drilled in Basemet Complex and shallow sedimentary basinas
ahould be drilled by cable tool percussion rigs while those in deep
basins should be drilled by rotary rigs;

4) boreholes should be installed to yield an average of 10 mI/h (4f
posgible) with the minimum possible drawdown and to ensure wand free
pumped water:

5) well screens, oumps, and rising mains should be resistant to
corrosion;

6) to avoid corrosion, the storage tanks and watering troughs should be
made of fiberglass which is more durable, lighter, and cheaper than
metal;

7) reciprocating pumps e.g. Schoeller and Bleckman 4" coupled with
Torpedo (8 B.H.P,) are considered the most suitable for remote areas
for the following reasons:

a) relatively durable,
b) low speed engines,
¢) simple and easy to maintain, and well known to Sudanese

technicians. The layout of the wateryard is shown iIn
Figure 13.
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Main componenta for hafira ahould fncludat

1)
2)
M

4)
5)

6)

divernion structures to direct water fnto the fnlet of the hnfir;
A rattling pool to colloct stlr while hafirs to fi)lad:

an inlet syatem to control flow of water to the haflr fo a ashort
timey

wing embankments to contafn the required volume of water)

an outlet aystem to facilitate safe withdrawal and dlatributfon of
water;

a aplllway to pass surplup water nafely downatroam.

The capacity of hafira should he sufficlent to cover:

1)
2)
k)

_ 4)
5)

drinking needs for cattle;
lorsen due to evaporation, allting, and neepage;

nllowance for {llegal use by othora who may utilize the route. This
may amount from 10% to 15% of the umeful capacity;

allowance for water to be used by villagors;

wasting in the distribution nystem of 5% of the useful capacity. The
losses due to evaporation in hafira should be taken as the maximam
average value recorded 1in the area e.q. 2.3 m/year in Kadugli
(Table 31). Reduction of evaporation value during the rainy season
(June to September) will bring this figure to 1.6l m/year. For a
normal hafir of 4 m depth, the evaporation losses represent 40Z to
45%. No exact measurement for seepage loss has been made for the
exigting hafirs though 5% to 102 is not unrealistic. NAW generally
uses 502 of hafirs capacity as normal loss from evaporation and
scepage. Allowance of 1.0 m for ailting is normally made inside the
hafir. For a hafir 20 x 75 m bottom dimersion, allowance of 1,500 m
for silt 1is made., An zmount of 5,000 n3 (equivalent to needs for
1,000 inhabitants) could be reserved for villagers, aassuming 4
gallons per head per day, and an allowance of 15% for illegal uses.
Hence the gross demand is estimated as: 6,500 + (6,500 x 0.5) +
1,500 + 5,000 + (6,500 x .15) = 14,500 m3.

Some improvements in conventional hafir construction and operation are
required to 1increase efficiency. These could be achieved either through
increasing 1intake efficiency, 1i.e., to maximize utilization of the water
source, or through minimizing water loss.




- To fulftll much conditions will require changes. The atandard haffr

(Pigure 14) 1a
= 1)

(2)

)

{4)

— -

ahown. Possible fmprovements would faaludar

an {ntake plpa 0.D. double, 14" A.C. to FIIL the haflr up to the
ground lavel (G.0.)4

an intake pump to fi1) the haffr and tank to the dasfrad haight
ahova .1}

A clrcular hrick, masonry, or concrote tank alght matren fin
dtamater and one metre in halght (%50 md) placed at the ground
level}

a distribution system of nteel troughs or circular brick 1tnad
troughs embedded in the ground to minimize mpillage and losnon.

For hafira such as Jabel catchmentn which are fed locally and aubject to

dry destlting.

As shown in Pigure 14, a hafir of the following features can be adopted:

««sbottom dimennionns 20 x 75 m,

+eoedepth 4 m for ground storage,

voedapth 1.5 m for ovarground storage L.0. ovarall depth of 5.5 m.

«esthe ground storage capacity will be:

(75 x 20 + 108 x 36) x 4 = 10,776 o’
2

«ssoverground storage capacity

(117 x 42 + 126 x 51) x 1.5 = 8,505 n

2 i
.setotal storage capacity - 19.281‘m3
.e.earth excavations in hafir = 10,776 m3
» e eguiding canal - 2,000 w3
«sesettling pool - 3,000 nd

..stotal volume of earth excavatfon =15,776 m3 = 16,000 m3._
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Goak of Mareliules and Hefirs,

To taleulate water productfon coata, the Following polnts ahould be 1akan
fnto constidarationt

1) capftal foveatment
2)  the 1ife span of the barehole and hafir ta 7% years;
o) the 1Lfe apan of machanical aquipment fa 10 vyeara;
h, borehole drit)ling, arectlion, 5, o« flr conatraction fa Lo he carrled
out by a contractor under the aupe nlnn ol NAW.
5) a cow will driok about 1% gallone of water aach day;
6) A borehole %leldn 23, 000 gallonn €90 m') a day; a hafir provides
betwean 7% m3 and 90 w3 a day for flve montha of the dry senson;
D] thin  voluma of water will aupply roughly 1500  cown, Jdally
15 % 1500 = 22,500 gallonn).
TABLE 3%
COSTS FOR BORFHOLE WATKR SUPPLY
Activity Total Annual * Datly Total
Cont Cont Cont Dally
1. Driliing, casing & testing $42,000 51,680 $4.,60
2. Pump and Engine 36,000 3,000 8,22
3. Storage tank & watering troughs 30,000 3,000 8.22
4, Installation 20,000 2,000 5.48
5. Superviaion (107 of ahove) 12,220 1,220 3.34
TOTAL CONSTRUCTION $134,200 $10,900 $29.86 $29.86
6. Puel (6 gal day x $3.00) 6,570 18.00
7. Guards (3 x $960) 2,880 8.00
8, Maintenance (520 X 365} 7,300 20.00

TOTAL OPERATION $46.00 $46.00
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TADLE 16

CORTH FOR HAK IR WATER BUFPLY

Aot tvity Tot al Annval Datly Total
Gont. Cont Cont Gont

1« Machine axcavatlion )

(16,000 mY x 94.00) 564,000
2« FExcavatlon inlet/outlet

am md x 5.79) 2,700 -
Je  Cunatruct inlet/outlet 3,750
he Dam 15,500
5 Fencing (700 x 4) 2,800
6.  Guard houses (1000 x 1) 3,000 -
7. Lift pumps (37150 x 2) 7,500 -
8. Storage tank 23,000
9. 20% contingency (.2 x 121,850) 24,370 -
10. Survay & fleld Llnvestigation 4,000
1. 10X for Supervision (.1 x 150,220)15,022
TOTAL CONSTRUCTION COST $ 165,242 86,609 $18.00 $18.00
12. 2 watchment and 1 clerk

(8840 per year x 3) 2,520 7.00
13. Fuel ( 70 gal per mo) 2,500 7.¢9
l4. Pump 4,000 400 1.00 B
15. Maintenance 11,5004 32.00
TOTAL OPERATION $16,920 $47.00 $47.00 —
TOTAL DAILY $65.00

DAILY OPERATION & CONSTRUCTION 6300 w §.04 per cow per day for hafir.
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The figures of H.0% (horehola) and 3,04 (hafir) per cow per day requlre
nome additional alarification. The black market price (n 1983/84 when the
flale work for thiw report was carriad out wan about 25 pt. for 15 gallons (ona
cow) of water. At the exchange rate than In effect, 2% pt. would equal about
ba a aavingn of B.14 or 0.15 por cow. Bhould 1500 cown be uning tha water
pointa on any glven day, the S8R savings In water costs atone wonld he over
9200 (.14 x 1500), Asmuming that upwarde of 300,000 cows might use the route
in the dry season, the money mavad would ba conafderable and would justily
fuveatment {n water facllitien Lo support the S8R,

Another clariflication concerna water days used each year. The filguras of
4.04 and .05 per 1% gnllona are based on ansumptions that water would ho uned
all year long =~ % montha by trokkers and the remaining 7 months for domeatic
usa, local livestock, and posnibly for (rrigation. Should non trekking use be
less per day then cattla consumption, costs per gallon would rime, perhaps by
an much as 25 to 35 porcent. However, even the higher per pallon price ia
still well below the going market rate for water nlong the NIR and the
unfimprovad 88R.

Cont_of Water Proviaion

Givan the abova cont analynin, {t appears that investment in 76 boreholen
and 40 hafirn, as recommended, is not only cost effective hut would result in
considerable mavings when compared with current costs of obtaining water for
cattle. Although total financlal outlays would seem to he high (76 boreholen x
$165,000 = 812,540,000 plus 40 hafirs =z $6,160,000), and although annual coste
of maintenance and ooperatfon will be conaiderahle (76 boreholes x $16,975
m/o/year ~ $1,290,100 plus 40 hafirs x 916,795 m/o/year = $671,600) the costs
per cow per day are manageable. However, three important points must be made
in conciusion. First, the figures are based on the assumption that the water
points would be well managed and maintalned with all fees being collected and
uged for operatfon, maintenance, and amortization. Second, onc assumes a
volume of 1500 cows per water point per day or an alternative income producing
use, year round. Finally, one assumes that construction capital would be
available at low interest or no interest loans. Given these assumptions, a
cost effective water program is quite poseible for the SSR.

T

—
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CHAPTER V

GRAZING AND ILED RESOURCE A

The quantion of thoe avallability of animal feed along the proposad S8R 1in
of vital importance to the viabllity of the route. To anaens potantial nands a
faed remources survey was taken betweon 23 Novembar and 28 December 1983. The
major objective of tha survey was to evaluate the availability, production, and
currant condition of natural grazing and other faad sources along the proposoed
99R, from Darfur to Kordofan to Omdurman.

In accordance with the prolect proponal, the propoused 38R {s nn alterna-
tive aolutlon to the unpredictabie traditional NSR which oxteonds from Nyala via
£1 Obatd, Umm Dam then through White Nile Province to Omdurman. Along the NSR,
the total stock annually sold from areas of production (off-take) was entimated
at less than 8 porcent. Snlem tend to take place during and a few montha after
the rainy neason {(July/December). Thias seasonal and low off-~take has been
attributed to the deteriorating condition of natural grazing, desertification,
and tnadoquacy of water supply. Tha dry scanon nale of ntock is limited, due
to lonnen of ntock on trek which may exceed 50 percent in the late dry season,
and alno because etock are moved southward during the dry season to thelir
seasonnl grazing naar Bahr el Arab,

The proposed S8R will traverse the low rainfall savannah ecological belt
extanding along the northern fringe of the Baggarn dry seanon arean of concen~
tration and south of the ralny season grazing zone. The study area 1s grazed
by the nation's majer cattle ownlng tribes, namely the Rezeigat of Darfur, the
Meosiriya and the Hawazma of Kordofan, and the Baggara of the White Nile Prov-
ince. These groups posness almoat 50 percent of the country's cattle and
sheep; they contribute almost 70 percent of stcck consumed in central Sudan,
they are responsible for 90 percent of those exported (See Table 7).

The Feed Resources Evaluation

The major objective of the vegetation survey was to collect, evaluate, and
analyse all factors pertaining to range resources at a width of 40 km. along
the proposed SSR and its two feeder routes. Data gathered included character-
istics, formations, assoclations, density, frequency, apecies composition,
degree of use, and an assessment of the carrying capacity of the rangeland
along the route. In the absence of up-to-date, recent aerial photo coverage of
the area, the Sudan Vegetation Map and the Savannah Phase Il Vegetatfon Maps
were used as data bases. To obtain accurate measurements data, the SSR was
divided into eight sections, as shown in Figure 15 and noted in Table 38.

Approximately five sampling clusters per section were designated. The
data collected were then used to set bnundaries between different ecological
and sub-ecologlical formations as well as to mark different associations along
the proposed route, resulting in. a vegetation map (Figure 16).

After the observations were related to soil, rainfall, and the predominant
overstory vegetation, the 9.6 £2 Hoop method was uged to assess the percentage



Fig.15

5 PROPOSED SOUTHERN STOCK ROUTE M
SD.GS. SEMI-DESERT GRASSLAND ON SAN SECTIONS (1,2, 3.4,5,6.7, 8)

AS-S. ACACIA SENEGAL SAVANNA

AS-B. ACACIA SEGAL BABALANITES

C.D-A. COMBRETUM CORDOFANUM DALBERGIA ALBIZZIA SERICO CEPHA

T.S.AP.

‘TERMINALIA SECLERO CARYA ANOGESSUS PROSOPIS SAVANNA
B.R.P- BAGGARA REPEATING PATTERN
R.R.P. REGABA REPEATING PATTERN

s0.65 L\ED DUIEM
HILL CATENA -

KOSTi

-~
BIRKA KHADRA BURAM

LAGAWA ~- ==

wr







TABLE 37

NUMBER OF LIVESTOCK IN THE PROJECT AREA

Study Area Cattle Sheep % of total 2 of total
Regions (study area) (Sudan)
Cattle Sheep Cattle Sheeap
Darfur 4,615,874 2,950,870 48.0 31.8 5.0 18.3
Rordofan 3,047,090 3,686,120 31.6 39.6 15.7 20.3
White Nile 1,981,428 2,465,526 29,4 27.5 10.2 13.6
TOTAL 9,644,392 9,101,716 49.9 5¢.2

I ! ! 17 F " 1 g ' [
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composition of the undaratory vegetatlon, covar, frequency, and density. Then
ontimanten wara mada of the total forage production in each of the sampling
cluntors, Tha detaflad rasults of the aurvey appear {n Aonax 1L.

TABLE 38

LOCATLON AND NAMELG OF EIGHT ARCTIONS UBKED IN VEGETATION SAMPLING

Section Location Mutance Noe« of namplon
recorded, an
appoear In

Annex 1]

t Je. Aullia ~ Bl Dufem 400 No namplen
2 Fd Dulem-Tendeltl (Abu Rukba) 147 No mamplen
3 Tendelti = Abu Karshola 221 1,2,3,4,5
4 Abu Karahola - Delami h6 6
5 Delamt - Lagawa 152 7,8,9,10,11
6 Lagawa ~ Muglad - Fl Meiram 299 12,13,14,15,

16,17,18
7 Bl Meiram - Abu Matarig ~ Buram 3068 19,20
8 Buram~Kund{ a0 Savannah

In this survey, the Harrison vegetation map (1958) was used an a base map,
mainly to dewcribe differential changens as recorded during the survey in plant
angociations, formations, and composition that have taken place since the
Hlarrison survey.

Section I: J. Aullin to FE1 Duiem (400 km.)

This area, located south of Khartoum and weat of the White Nile up to El
Duiem, encounters three subdivisions of the semi-desert ecological zone (Harri-
son, 1958). These subdivigions are:

1. Acacla tortilis - Maerua crassfolia
i1, Acaclia mellifera ~ Compiphora spp.
111, Semi-desert grassland on sand.

The range vegetatlon in this area 1s severely deteriorating due to heavy
grazing, wood cutting triggered by recent drought, and desertification. A
major occurrence of widely scattered Acacia tortilis trees and bushes was
apparent. Dense stands of Acacia tortilis were few and were only in areas
traverged by seasonal water courses where moisture and soil were adequate. The
solls range from eroded clays with gravels on the surface to sand pockets,
mainly along the wadis adjacent to their beds. All along the section of the
route from J. Aullia to £d Duiem the forage cover was entirely absent apart
from frequent occurrence of a few unpalatable herbs of Cassia italica. The
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aran Ln bacoming n dasart. Vrom a graving point of view, thls area Ia to he
conpldered an a problem. Currently, trokked stock are fed supplementary forage
hay, crop rastduen, and arop bhy-productas which are produced tn the White Nile
frrigated achemeoa.

Sectfon 111 K1 Dufam ~ Tandolt ! - Abu Rukba (147 km.)

Tha route from ¥l Dulem to Tandaltd passen via Goz KL Hur - Zuretgn,
fihaatout, Um Zeriaeba, and Tuwdar ap to Rahad Kt Sheikh. This area s situated
in the snom{-dasert ecologlral rone. Dua to continuous intenstve graring and
farming by sedentary farmers and oarly grazing practlsoes, thin area im over-
wrazed, oroded, and (n the process of being converted to dasert. The nsmall
scattorad oberntory vegetatfon is mainly Acacia anynl. Most of this vegotation
ia confinod to the clay pockets and depreantons whore soll mofature {s ade-
quate, compared with the asurrounding sand goz. In these depressionn, widely
scattered overgrazed herha of Indigofera oblongifolin (dahanir) exist. In the
sedimentry sand dunen, widaly ncattered overgrazed tuftn of Pennlcum turgidum
are found.

The area from Deweir-Zrieg-Rahad ¥l Shelkh up to Tendaltd 1ifen in the low
rainfall savannah belt (250~350 mm. rainfall). According to NHarrison this area
fs dominated by Acacia annegnl savannah fn the northern sandy wone and by the
Acacin mellifera al nlternnring with grass areas in the nouthern zone near
Tendeltt.

Currently Balanites aogyptianca, Acacia seyal, Acacin meliifera, CGadaba
glandulosn and Boscia wenagalenais form the overatory of the vegetation.
Density of Acaclfa mellifera increases 1in natural depressionn and wheve clay
noll prevafls. The herbaccous plant cover is completely abaent due to aevere
overgrazing, aoil erosiun, and extensfive cultivation in sandy soil and clay
pockets.

The area between FBd Dulem - Tendelti has completely deterforated over the
last few years. Eventually {t can be concluded that the area between Khartoum-
Ed Duiem-Tendelti (Sections 1 and 11) is to be considered a critical area,
along the proposed route. Therefore, supplemental feed will be required for
livestock passing through this area.

Section IXI: Tendelti-Abu Karshola (22] km.)

This section extends within the low rainfall savannah, encountering four
major ecological regions: (1) Acacia senegal, (2) Acacia mellifera alternating
with grass areas, (3) hill catena and (4) Acacia seyal/Balanites savannaheco-
logical zones. Major dominant sub-ecological zones comprise five distinct
formations, namely Boscia senegalensis, Acacia nubica, Balanites aegyptiaca,
Acacla senegal, Acacia seyal, Dichrogtachyus glomerata, Balanites, and Acacia
ggxal/Balnnites formations. Five samples using Hoop Techniques were used to
measur~ understory forage cover (Samples No. 1, 2, 3, 4 and 5) along this
section. Detailed measurement dats are recorded in the summary (Table 39) and
the recording sheets attached as Annex II.




TAKLE 39

DETAILED DESCRIPTION OF HATURAL FEED RESOURCES ALONC THE KILHY SECTIONS (¥ YHX SCUTHIM STOCX ROCTS

SECTION

SITE

VEGETATION DESCRI?PTICE

MAJOR ECOLOCICAL ZONX

SUB- ECOLOGICAL FORMATION

HERBACIOO0S COVER

»

Cower

J. Aulia -

Ed Duiem

*

Haerua crassifolia

Acacia mellifera -

LR N}

Semi-gresaizad on

Acacia tortilis

Herbacecus cover is
absent

<
Comp .

Ix

Ed Duiem -

Tendelei -

Abu Rukba

Semi-Desert grassland

Acacis senegal. Sav.

Berbacecus cover is
sbaenz

1

Tendelti -

Abu Karshola

sanples

(1,2,3,54,8 5)

Low Rainfall Sav.

* Capparis decidva

*

L4

Acacia mellifeca/

Boscia senegalensis

Schoenfeldia gracilis

Pt l2 8
Ariszids fomiczlals

* Acacia nudical
Balanites aegyptisca

L4

3rachisvia spp.
===

Tare woil

~

e RO W
LRGN TRS)

"

Vo
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I
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+ Acscia mellifera
+ Ecacia sevegal

Schoenfeldia grazilis
Arisiida fooiczlata

Oldaxdia senegalessis
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~
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TASLE 39

DETAILED DESCRIPTION (F XATURAL FXXD RESCORCES ALONG THE IIGHT SECTIONS OF TSX SCUTEER STOX 20CTS Cootizoed

VEGETATION DESCRIZTION 3358
SECTION SITE DISTAECE - { = EDCCTIH
Ka. MAJOR RCOLOGICAL ZOXX | SUB-ECOLOCICAL FURMATION HERBALTILS COVER Densizy | Come., ! Cowes | Freg. 18 Sedd.
-
+ Acacia szyal - +Combescgon cervazzs o3 3¢ 3 e p]
Balsnites segypciacs 3rachiariz odizsi - 5 5 s
£loza
litter - s -
3
+ Acacia mellifera Cyxboocgcn ©esvalay 0 &2 25 e 553
Dichrostachys
glomerata Balszites Brachisciz obexsi 2 5 - 52 % 32
aegypriaca Schoenfsldia gracilis 3 5 - 52t Bo
Bare soil - 12 - - E
M 3
. ¢ Acacia seval - esvaius 13 22 ¢ ) ¢ S
Balaaites - Brachiaria obizi: 12 22 - 52}
Begyptisca Aristida spo. r = - 3L
Litter - 13 - H
Baze soil - 2 - !
Av.=55)
B i
Abu Karshola 46 * Low Rainfall Ssvaana | + Dalbergis — Combratum | ] iz s33. 3 2 ¢} 5} ™
. ~ Acacia seyal ~ Salsnizes - Ind T3 £20. 2 3 - = &
Balanites Acacia gerrazdii Schoenfeldia gracilis n 30 -} 1¢
- Acacia mellifers Lannea bomilis Sezaris spo. 3 7 - 52}
on dark cracking Cysbopogen pervatss p o 0 - 520
clay/Grassland, Bare soil - 5 - - i
Sample No. 6 Litzer - 5 - - i
i

- BT




DETAILED DESCRIPTION OF NATURAL FEXU RESOURCES ALOSC YEE KICAT SECTICES OF TER SOUTHIIN STOCX XO0TR 2izoed

TARLX 39

VEGETATION DESCREIPTION KRACT
"SECTION SITE DISTANCE - a PRCIGCTION
Xm. MATOR ECOLOGICAL ZONE | SUB-ECULOGICAL FUBMATION HEXISACEOCS COVER Decsitv | Comp. | Cowers § Freq. 15, Sedd.
Delami - 152 * Low Rainfall Savsnna | + Acacia seval/Balxnires | Cwsboscgoa mesvatzs 10 30 335 XN 3 a32
— Acacis seyal - Bala- { -~ Dichrostachys glocerszs Schroenieldis gracilis 35 as - 3 1
El Lageva nites Savassa Pecnizetum casoscm 3 10 - =
~ Hill catena Xare so1l - 13 3
Litter - 35 H
N
i
+ Balanitas - grasslaad Cwabopegon mervass 10 2 3 i} | kol
Brachisria oblus: i3 e - ix
Acistida sPp. L s - 1x
Femisercm camo. 3 5 -1 s
Saaples Rare o1l - i3 - -~
{7,8,9,10&11) Lirzer - s - -
i {
+ Acacia seyal - Acacia Cyabcocgen ervaius 2 O 83} oI 3%,
rrardii BrachiaTia sI3. 23 n -
Balanites aegvptizca Brach:iaria ctirsiilsra 3 3 - o
- Dichrostachys Ariscids focoicalara - 12 - 58
loris pilosia - pird - 52
Rare soil - s i - -
Litter - 12 ; -0~
H
+ Acacia seyal-3alanitesdq Cymbopogon cervatzs 13 O o i3e 330
Dichraatachvs—Zixishus | Hysarrhenisa sod. 33 32 223
. Spinachristi Aristida sgp. 32 2 ¢
Bzachiaris $u9. 12 12 5T
Peanisetmm peddi [ IS 1 s34
Baze soil - s - %
Ligter - 5 - i

R B




TASLE 33

1y

DETAILED DESCRIPTION OF NATURAL FXED RESOURCZS ALONG TEY EIGHET SICTICNS OF TEE SOULTHEERS STOCX LUTS Somcizned
SECTION SITR DISTANCE B i1 X : FICDYCTTIN
Ka. MAJOR ECOLOGICAL, ZONE | SU3-ECCLOGICATL FUSMATICN BXIIAXCTS COVZR i izv I Cowp. | Coves " Frea. 3. 3edd .
: : 3 B i
Aldizia - Acacis mubicdl Schoenfildis gracilis i 33 |} 3¢ | 33 e ¥ 432
- Ccmbretma — Cadcaris FryarTRania sID. H - . B - 3
decidua Aciszida fmmizziaza ! 43, 3C ! b
- Sezatia pallijeszsca | 2 | 0§ ! L33
Tire it [ L 1 O R
Lizses i - b s -t =} &7, =343
. ! i H i
f ! : T !
El Lagawva - 299 *Low Rainfall Savanna + Acacia gerraxdii - 1 Scacefeldia gzac - o B 5 S - H 3ce
+Hill catena Adansonis - albizia Svoarthenia $90. tox | o - !
El Merium -Acacia seyal ~ Balanites - Azcgeiss. Asiscida fymiculaza 0 X! 2 i
Balanites Savanna Daldergis Sorodolizs vy i 3 1 2 -
via Muglad -Baggara Bepeating e il - . = -
Fattern Lizzer i - 3 - -
Samples H i
(12,13,14,15 ) -Terminalia - selerco- | +acacia seval - Balamites Brachiarie cb:. : 3L T oL e
16,17, & 18) carva - Apogeisaus, z1zohes - Acscia Sor 233, h 307 - 0w
proscpis woodland poiyacantha 3are soil H - - HEE
Savanna Lizzer . - 3 -3 -
1
¥ i i 4
- -Baggara Repeating + Albizia - Seclzrzarva Cenckrus diflazzs | bR S L ] e
Pattern - Guirea - 3oscis 3-agzostis tremmis i x ¢ o= - i}
secezalensis Andropogoe - gavamus | I 5 - i
Cldzzxia 8. H paad 12 -
; - ! 15 - i -
: - e - :
{ - ’
i }
i H !




TARLE 35

DETAILED DESCRIPTION OF NATURAL FEXD RESOCRCES AIONG THR ETCHY SATTIONS OF TOE SCUTHEM STOCT OCTS Coasizued

TECXTATION DRSCRIFTION
SITE DISTANCE i s 2
In. MAJOR ECOLOGICAL ZONE | SUB~XCOLOGICAL FORMATICH EXALILLS COVIR fJensizv © Comp. | Sowss
H B R
+ Combrerzm - Tesmia alis Chloris s3a. Com oo s b e
- Grewia — Accgelssus Casssa semcioiies i » a0 -1 Le e
Atistiia soo. i Mo 3 v =1 3
3are soil ' - iy -1 - i
Lizrer H - 30 - -
: ; i i
Schoenfeldia gracilis | R L g
ArisIiix muzadiis : ¢ : - :
Soorodolzs fessivas ! Po- - i i
+ Combretum - Termisalia . : i B - ! !
Guirea senezalensis H D -
H al ! -
- t :
i ! : i
i+ Guirea — piliostigma Cepciyrzs biflorus i p Xt 83 | 332
} ~ Balasites/ 12 mo - R
Dichroscachyus : E- R O A - ;
owmor s - i
i - ¢ 2 - =y
Co- s - -l mem
b '
' i
El Maricm 308 Low Rainfall Savansa { ¢ Guirea - Aldiszi »® x 1
- ara Hepeatizg —~ Sederccarva - Dichroe— © ! -
- Abu Matarig Pattern Tachysls - Termizalis da i 5 oLz -
- Raggaba Bepeatizng Balanites Acacia Izelle- 3 2 -
- Buram Pattern . senegal : '
- Terminalia ~ Axdsocogen gavamus 2 - =X
Sawples Scclorcarya 3are so3l - -0 -
(19/20) essius—proscois ! Lizzer - - -
savarna ' : : ;
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3EI3ATITCS CUTEIR

P Ceschrus 3Tc8 2 33 T3 X
i 3ZTSITis Iremziz heol B -
H P Tldasctia sza. i i3 s -
Feaziseiom gedizelatum ] b
- 2 - -
- s - - xr.=173

3 - 80 low Rainfall Savanm. !
+ Baggara Reseating
Rundi | Fatcems . |
{ + Baggaba Repearing j ;
Patters i ; ~
+ Terminalia - Secler— !
carva

i
Anogeissus — proscpis |
woucéland Savanna {
Zooctanc Tm/e |
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Tundelt! Kermal featurea a dowlnaot  overalory of  Acacta nenepal  and
Ratandren aegyptiacs, while the undecatory I matnly composnd  of  Cenehrun
hiforuae, "‘«[’ﬂ}{'/l)ﬂl:"’ tramuta, fSeaamom alatum, and Wibhiaens apecton, The area fn
denaely populatad by aedantary caltlivatora, Distances peparat Ing viliages and
watnryardn don't axcesd 3 1o A kme The envelopes augroonding theae village are
Intenafvealy ealtivatad o dukhn (mil et ), aeaame, kagkade Cponapt ta) and water
melona. As n resndl of enltluatlon prasswin, Calottopla proesra (head  Bea
appla) Ia lnvadtng che aren and Torzpge cover only axinta In areas  loented
brtween cultivatad {laida.

Kermal-Shorkella's vegatation {a most ly confined ta the gardud noll and ta
camposed ol Capparia dectdun, atuntod Balantton acaypt baca, Acacta nublen and
Acactn mnllen on ddark elay soll. The understory pgrans cover in malnly
'hhm-nl’nlrlln prmlliu, Artat tda matablta, and Brachtaria app. Sample Noo | owan
recorded 1B kme befure Sharkaila. Eatimated aoll cover wan BO pareont with
overstory denalty of 59 irees por feddan, Total forase production wias ent )
mated as 790 pounds per foddan (afr dry mntter),

Gherkolla-Gardud Nama fa a streteh whore aandy sofln provatl, The pre-
valltng nveratory vegatalt lon encountern I\-‘m-Aln rmn.:-‘u‘qvl, Acaris nul_»lt‘n, Hmn'lln
aenegalennin, and  Gurlea senegatennin, while anderatory wegetatton (grans
cover) nacountors Cepe hrnu Mflorum and Fragrontfa tremata which only oxints
In areas ‘oveated botwoon coltivatod fleldn. At Timavaa viltage (16 km. wost
of Sherketla) Hamarya woll (rel aandy aoll) prevalln and La dominated hy Lannea
humt Uty (10 percent ) Boneta nenegalensfs (B0 percent), annnclated with (_J_Hrff-_nj
senegalenals and (‘.»nAmherg‘rjmq r-_mir_!_nlr‘nng!m. Mosl of the understory cover wan sub-
fectad to nevere opvergrazing.

At o distance of 26 k. wont of Sherkella the vegetation overatoery cover
stacts to (mprove and includes Acacta fera (90 perceont), Boncla aencygal
aia, Balanltes acgyptiacn while the undeestory grasscover {a represented mainiy
by SchoenZeidia graciiie, Arfstida funiculata and Oldlandin  senegnlenain.
Sample No. 7 was taken 26 km, west of Shorkelin. Soll cover was sntfmated at
A0 percont and forage producticn estimated as 600 pounds per foddan (alc dry

matter).

Gardud  Nama-~Abu  Karshola (ncludes dense stands of Acacla mellifera,

Cadaba, Boascla, Balantites and pockets of Acacla nubica. Ziziphus sapinachrist!
prevails on clay solla. Shallow wells ?Iddn) occur {n this area between
Melkahya, Fldebker Mohamed All, and Ccngnro, 27 km. towards the junction of the
Fasemih -~ Kadugli roads. St(ll, Acacia mellifera, Acacia seyal nassoclated with
Cadaba, Boscia, and Dichrostachya gloderate form the overstory cover. However,
Cymbopogon nervatus and Brachiari{a are the main apecies comprising the under-
story grass formation from the junction up to Abu Karshola.
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TABLE 40

VEGETATION COMPOUITION IN BRCTION 1IX

fipacien recorded Dan~ X b4 Pre~ Awrage Total
sttty compo- Cover fjuancy forage production

witfon all ap. pound/faddan

Bahoenfeldia 7 32 66 70

feactiie

Ariatida funiculata 4 3 40

Brachiaria ap. 4 7 60

0ldlandia nAenegalannin 2 2 10

H"‘ﬁ" (an nervatus 11 18 60 560 1b/teddan

ru ada npn. 6 5 10

ur«-r 4 [ -

ﬁaw noil (B8) - 9 -

Section 1V: Abu ' rahola to Nelami (A6 km.)

This section o. the route falls entfrely within the low rainfall wocdland
savannah diasplayed {n two major ecological regiona: Acacia mellifera thorn
bush on dack cracking clay soil ihat alternates with graes areas; and Acacia
8¢ . /talanites eavannah. Sub~ecologica) zones Include Acacia mellifera,
Cadaba ginndui_q_g_g_. Acacia seyal, Balanites aegyptiaca, Dalbergia combretum
app, Acacls gerrardii, and Lannea humilis. Only one sample (No. 6) was taken
to estimate the understory vegetation herbaceous cover. In the same way,
measurement data are recorded in the summary Table 39 as well as in the record-
ing sheets attached as Annex II.

The overstory 1s dominated by Acacia seyal/Balanites aegyptiaca on the
deep dark cracking clays whereas Acacia mellifera and {ts constant associate
Cadaba glandulona show their dominance on almost all the shallow cracked clays.
The undarstory herbaceous cover 1is composed of annual Hyparrhenia species,
Schoenfeldin gracilis, Betaria app., and Cymbopogan nervatus, Indigofera
app. ia the only legumenous herb.

On the cracking clay soil where the topography is flat and water is avafl-
able in hafire and idds, traditfonally cultivated farms do exist with specific
concentration on dura and sesaze crops on 30 percent of the area. Tha remain-
ing 70 percent comprises dense thickets, rangeland, and bush fallow (abandoned
farms)., Seasonal water courses and migration routes transverse the area in
wvays that can, with minimum input, reduce the fire hazards that occur due to
conflicting uses of sedentary cultivators, cattle owners, and camel nomads.
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Diie to moll exhaustion canned by axcensfva culttvation of dura and resame,
the farmerp dare cdompalied Lo abandon the exhdusted farmg and open new arsas for
sultivation. The abandoned farms are recognizable hy the open overntory vegn-
tation and the dense undarstory nover In which almost a pure stand of Cymbopo-
gan nervatus predominates., Ovargraving la very savera around water aourcen and
dattlamont, W¥ire hazard along the survey route fa a conatant danger.

TABLE, 41

VEGETATLION COMPOGLTION IN SKCTION 1V

fipecles rocord In Don- X con X cover Fro- Avarage Total

one sample massured alty posl- all quency forage produc~
tton npeclen tlon 1h/faddan

llyparchonia app. 3 2 90 50

Indigofera app. 2 ! 50

fchoenfeldia gracilts 20 10 100 700 1b/feddan

Betaria app. 3 7 30

Cymbopogan nervatus 30 50 50

Litter - 5 -

Bure moll (BS) - 5 -

Section Vi Delami ~ El Lagawn via labila ~ Semasim ~ Gulud (152 km.)

Thin relatively iong sector falls within two subdivisions of the low
rainfall woodland mavannah namely, Acacia seyal/Balapites savannah and the Hill
catena, especlally the area of iow railnfall savannah around El Lagawa. These
two major subdivisions of the low ralnfall savannah on clay encounter four
disetinct formations:

(1) Acacin mseyal/Balanites associated with Dichrostachys glomerata,
Balanites aegyptiaca grassland,

(2) Acacia seyal and Acacia gerrardii,

(3) Balanites and Dichrostacnys,

(4) Albiazia amara, Acacia nubica, Combretum glutinosum, and Capparis
decidua.

Using the Hoop (9.6 fe2) technique, five samples of the understory cover
were measured (7, 8, 9, 10, and 11) between Delami and El Lagawa.

About 80 percent of the area in Section V is in mechanized farms of dura,
sesame, and traditional fields of local varieties of dura. In this section,



Acnnta nayal /Balanttan forme denae atands In arean which are not under cult (va-
tinn. Opan grasnalande of Cymhopognn  narvatia, flehoanfoldin gractitn, Ponnl-
aatum App., Hrachiarta nhnmlflmn. Artattdn app., and fietarin pallide=funen
tharacterize the abandonnd fieida,

flample 7/ taken 7 km. away from Dnlaml fn an Acacly nanyal/Balantten/
Dichroatachyn glomerata formatlon revealed the Tollowing ressltar ovaratary
covar denatty was 069 trees par feddan, uadarstory deualty A plante pac hoop,
the cover (n 85 percent while the forage productfon wan ontimated to bhe 4950
pounds per feddan, alr dry mattar.

Samplo 8 meanmured 15 kme from Delamt revealed that the overntory vegeta-
tlon comprisna Acacla aeyal RO percent, Balaniten anrgyptiaca 10 porcent, and
Anogalnaun .!_glhg'nrlmn forming 5 percent of the wtand denaiily. At the sample
afta, the overatory dennity wan eatimated an 5 Balanites per feddan. The
underntory covar which comprises Cymbopogan, Brachiaria, Arintida, Hyparrhenin,
and Pennfpatum han a denafty of 6B plaute per hoop. Covar amounts to H) par-

cant and total forage production La 900 pounds per foddan, alr dry matter.

fample 9 was measured 34 km. from lablla fn an Acacta nnynl/lsnlnn(rnn/
Acncin pgerrardl! assoclation. Tree dennfty wan found Lo be 155 trean por
faddan while the underntory cover measurementn wore! denalty Hfl planta per
hoop, covar 65 nercent, and forage production 500 pounds per feddan. The dry
matter are produced by the following herbaceoun apecian: Cymhopogan nervatun,
Brachiaria nspp., Brachiarin obtuniflora, Aristida funfculata, and Chloria
piloaa.

Sawple 10 was measured 11 km. before KL Semastm &n an Acacta nseyal/
Balantten/Dichroatachys glomecata/Ziziphus/Spinachrinti assoctation. Overatory
density amounts to 90 trees per feddan. The understory vegetation {8 repre-
aented by: Cymbopogan narvatun, Hyparrhenia spp., Arintidn apncien, Brachfarin
and Pennisetum spp. Measurementn revealed the following fnformation: A hecba-
ceous cover density (understory) of 108 plants per hoop, n cover of 90 percent,
and a forage production on afr dry matter basis of 600 pounds per feddan.

The laast sample along this section (Sample 11) was mensured 25 km. after
El Semasim where the site is occupled by Albizzia, Acacla nubica, and Capparia
decidus association on gardud (non-cracking clay soil). The density of the
overatory cover was eatimated as 9% trees and bushes per feddan. The measure-
ments of fintact understory cover of Shoenfeldia gracllis, Hyparrhenia spp.,
Aristids epp., and Setari{a pallide-fusca reflect the following fnformation:
density 140 planta per hoop, cover estimated as 65 percent, and a forage pro-
duction of 650 pounds per feddan, air dry matter. Overgrazing and termite
activity are quite clear, particularly in non-cracking clays.

Along this section, the mechanized schemes of Habila exist. The route
must deviate either to the south or to the north as many farmers believe that
the movements of cattle through the farms, even after harvests, encourage the
spread of troublesome weeds.

The area from E1 Semasim to El Lagawa 1s characterized by the presence of
many wadis (seasonal water course) running east and west. This phenomenon of
the water courgses could be of great benefit for building a grid of fire lines.
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TAMLE 42

TOTAL CRCP AND CROP 22SIDUES PRODCCTION IN TEZ FROJICY AXEL

SESAME STRAW GROUNDRUT HULLS GROUADRUT STRAW WHRAY STRAW MITIEY STHAN
Total X |Total] Total z Torall Total 4 Toral | Tozaa 2 T=zal | Tozal z To2al
Prod- | Res— | Resi- | Crop |Resi-| Resiq Crop | Nesi-{ Reci-{Crop | Resi- | Resi~}Crcp { lesi~ | Resi-
uct | idue § doe Resi- | dve due | Resi-| due doe | Prod. | doe doe | Prod. i doe doe
(Ton) (Ton) | due (Ton) due {Ton) | (Tom) (Tes) | (Tom) {Toa)
(Ton {Ten)
fur 1000 | 100} too0 6000 42 2350 5000 | 26 1560 - - - 21000 10 ¢ 21000
dofard 60000 | 100 § 60000 | 80GCO 42 133500 ) 80cco| 26 20800 - - - F1000 1 130§ 9120¢
fur
dofan
61000 | 1GC 161000} 86000 42 {35950 8/d00¢% 26 22380 - - - 112000 120 }Ii00Q s
S. Darfur | 18000 100 § 18000 | 173000 42 | 72660 | 173000 ¢ 25 23980 - - - 21300 100 1§ 2GS
s. Kordafuﬂ 26000 | 100 | 26000 6000 42 2520 8000 | 26 1520 - - - 1000 13¢ 1000g 20800
White Nile | 3000 100 3000 6000 42 2520 100 26 1820 ™60 103 i 30001 20000 130 20000 113o0q
: }
3
S. Darfur
S. Kordofan
Vhite Rile
Total 47000 100 § 47000 ; 185000 42 | 77700 | 186000 | 26 45820 { 30¢0 100 ( 3200 ) 235200 D0 | 243XCQ




TABLE 43

TOTAL CROP RESIDUZS AVAILABLE ALORG TEE PROPOSED SSR
SECTIONS AND TEEIR NUIRITIVE VALUE

Crop Residue

Total Digeszibla

Sutrienzs (TDK)

Sesame straw
Groundnuts hulls
Groundnuts straw
Wheat straw
Millet straw
Sorghum straw
Cotton straw

Total Crop 2 DM Total b4 Toral b4
Residue DML Digest DZ. pasit
Air Dry PL BLE

Protein

(Ton) (Ton) De. {Ton)
47,000 95 45,650 2.0 833 58
77,700 90 5%,930 5.7 3,287 51
55,820 95 43,529 1.6 655 53
3,000 93 2,7%0 0.2 558 i35
244,000 90 219,600 1.5 3,2%% 33
619,200 95 588,240 1.- 7,058 53
10,000 28 2,300 1.3 35.a 48

1,046,720

1A
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VPire lines are necassary {n thim aren hacause flres damaga extensniva arean,
particularly along the nomadn' tradttional migration routen.

Ageleultural activitios between Ul Homanim and ¥l Lagawa do not conntraln
the trekking of trade cattle. The hill catena formation fa characterized by
the assoatation of Roawallia/Anogainnun and Delbargia/fiacisracarga which occur
in the surroundings of Kl Lagawa on sahallow soils coverad by stones of varying
shapes.

TABLE Ak

VEGETATION COMPOSLTION IN SKECTION V

fipecien recorded in Dan- % com- % Fro- Average
(%) mamples moasurad alty posi- Covar quency forago
tion (1b/feddan)

Cymbopogan nervatua 9 20 77 80

Bchnonf dia gracila 15 13 30

Pannisetum ramossum 1 3 14

Brachiaria obtusiflora 6 ] 30

Arietida spp. 15 12 40

Brachiaria spp. 7 ) 30 Av. 540 1b/

Ariatida funiculata 14 8 foddan

Chlocis piinsa b 4

Ilzgnrrhenh\ 8pp. 14 10

Penninetum nedicellatum 2 2

Setarin palide-fusca 4 1

Litter - 8

Bare soil (B3) - 8

Section VI: Pl lLagawa via E1 Muglad - El Meiram (299 km.)

This 18 the longest section of the route, passing through Debat Obeid, Uam
Gamal (wateryard), Shamber, Kigera Idd, Muglad, Magadama, Umm Sakina, Gwigeina,
1dd El Fula, Er Rutrut, and El Meiram. It falle within ffve major ecological

regions of the low rainfall woodland savannah namely: the hill catena, Acacia

nezal/nulanims savannah, Terminalia, eclerocarya, Anogeissus, Prosopls wood-
land savannah, the Baggara Repeating Pattern, the Raggaba Repeating Pattern,
and special areas of the low rainfall woodland. These major ecological zones
display seven distinct vegetation formations;

(1) Acacla gerrardii, Adansonia, Albizzia/Balanites, Dalbergia, Acacia

seyal/Balanites, Ziziphus,

L - Il ]
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(2)  Acncta polyacantha,

(3) Albtusia, Baclarocaryn, Guirea, Roania aenegalensia, Acactn nayal,
Dichrostachys, Combratum cordnfanum,

(4) Combretum, Tarminalin, Growia. Anngelunun, Lefocarpin,

(5) Albiwmmia, Acacin orrardit, Ralanites,

(6) Tamarindua, Combretun, Tarminalla, Guirea, and

(1) Guiran, Pollioatigma, Nalanttan, Dichrostachya glomarata formationa.

TABLE 45

VEGETATION COMPOSITION IN SKCTION VI

flample Over~ UInderstory Forage Sample locat ion
No. story Denaity 4 produce

density plant/ cover tion DM

trea/ hoop 1b/feddan

feddan
12 100 105 75 800 11 «m after Lagawa
13 123 20 70 800 11 km after Debat Obeid
14 165 81 40 340 28 ke after Debat Obeid
15 52 110 60 500 64 ko after Debat Obeid
16 50 60 50 300 61 km after Muglad
17 112 litter 40 250 9 km after Guwegina
18 145 65 65 350 18 km after Sample 17

In this section of the route, the estimated cultivated areas are about 40
percent corresponding with water availability in Lagawa, Drungas, Debat Obeid,
and Shamber Kegira. The understory vegetation has great diversity as the route
crosses different soil types such as cracking clays, nagaa, and sandy soils.
Many seasonal water courses cross the area while overgrazing and sheet erosion
occurs in areas where the stand of Cymbopogan 1is not dense and where termite
activity is very severe.

Guirea senegalensis, an invader bush on sand soil, is replacing Terminalia
brownil which is decreasing in density due to human misuse and old age. The
stand of Guirea, wherever available, is found associated with Eragrostis
termula, Oldlandia senegalensis and Etenium elegons.

The frequant fires that sweep the area annaally play a major role in the
vegetation compositional changes. Fires resuce the existence of Andropogon
gayanus, favouring the prevalance of fire tolerant species such as Oldlandia
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aonegalenatn and Caunla memosofden. Dense rlveratne cover and darstory vege-
‘tation fa anmoolated wl!h the hatke of seanonal water conrpes forming a slLrong
barrlar agalnat fire nmpread, The Noggara Repeating Pattern land aystem which
is used twlde during the courpe of nomadle migration, anperlences aovere aheat
arosfon and hoavy Snvasfon of Guiras asnegalenats and Acacta nubfoa.

TABLE, 46

VEGHTATTON COMPOSLTION IN SKCTION VI

fipscies racsordel in Den- Z compo- X b4 Averago

savan samplen alty altion covar F'ro- forage

mongured of all quency 1h/teddan
napecion

Shoenfeldta gracilin 1 1.4 60 a0

Nyparrhentia app. h 2.8 15

Arigitda funiculata 7 2.0 20

gp_g,;obolnu faativis h 0.3 15

Brichiaria obtualflora 4 1144 15

Sorghum spp. 1 foh 8

Cenchrus bifloruns 5 10.0 30

Eragrootia tremiin 5 3.6 30

Andropogon gayanua 0.1 0.7 3

Oldlandia sonegalennia 6 2.8 30 Av. 470 1h/feddan

Ariatida app. 5 2.0 20

Brachiaria app. 2 1.4 15

Chloris epp. 3 4.3 15

Cansia memosoidesn 5 8.5 30

Arigtida mutablin litter Litter litter

Litter - 14.0

Bare soil (BS) - 23.9

Section VII: F1l Meiram - Abu Matarig -~ Buram (308 km.)

This section of the route 1lies in two major ecological regions of
Terminalia, Seclerocarya, Anogeissus, Prosopis savannah woodland and the
Baggara Repeating Pattern of the low rainfall woodland savannah. Within these
two major regions, specific formations were identified, including: (1) Guirea,
Albizzia, Combretum, Seclerocarya, Dichrostachys, Terminalia/Balanites/Acacla
senegal, and (2) Guirea, Albizzia, Dalbergia, Combretum/Acacia senegal forma-
tion. Only 2 samples (19 and 20) were measured, using the Hoop technique to
determine the understory vegetatfion parameters.

In the Baggara Repeating Pattern where Nagaa and sand soil (stabilized
dunes) alternate, these two soil types support a contrasting vegetation cover,
In the Nagaa soils, Acaclia nubica, Acacia mellifera, Anogessius leiocarpus,
Lannea humilis and stunted Acacia seyal are well associated with Schoenfeldia
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gracills, Artatida, fiprobolun, and Nyparchenta app. Hoat of the Negas aotlls
along the nomadio migratfon rowtes and the areas adjacant ta the reasonal water
pools (Rahads) are weveraly affacted by aheet aroalon, On the sand aofl
(Atmour) whare the anltlvatlon of millet, groundnuta, and watermelon fa prac-

timad, the exiating natural vegatation fa componed of Lombrotum, Hanlarocarya,

Boacta (Anareanar), AlWtzeta, Guiren (tuvader) assoclated with Cenehros hi-
A 9, Kragroatia tremula  (foccnases after axcessive oultlvation) a Tew

opogon gaynnun/lirachiarfa app., and the agurenatve bhut uupalatabla fnvader
Cannfﬁhmamounldeu.

Although Tarminalin, fieclnrocaryn, Anogeantun, franopin woodland mavannah,
Guiren menegnlenafe, Combretum, and Albizzla app. are focreasing in dennlly,

intensive cultivatlon atarted to occupy oxtensive tracts of land, particularly
after the exploration of of) flelds In the area. Murning the area an a first
atep {n land preparatfon for sawing (s attompted everywhere to got rid of treoa
and bushen. 8o far, the cultivated area along the naurvey route excoedn 50
percent of the total area.

Samples 19 and 20 were taken 7 km. and 45 km, after Abu Gabra respec-—
tively. The eatimated data revealed that in Bample 19, the overstory denalty
{s 12) tree por feddun while the understory density tnu about 77 plantn per
hoop. Cover amountms to 80 parcent and forage production on an alr-dry hasis ia
aeatimated an 450 pounds per foddan. For Sample 20, the ovaratory deunsfty is 95
trees par feddan, the underastory density {s 66 planta per hoop, cover is 75
percent and forage production amounts to 300 poundn per feddan afc dry matter.

TABLE 47

VEGETATION COMPOSITION IN SECTION VII

Species recorded in Den-~ z b4 Fre- Average

2 gamples measured sity Compo- Cover quency forage
aition of all 1b/feddan

species

Eragrostis tremula 28 25 78 100

Cenchrus biflorus 25 35 100

Aristida pallide 3 5 50

Pennistem pedicullatum 11 8 50 Av. 375 1b/

Andropogon gayanus 1 2 25 feddan

Oldlandia senegalensis 5 3 50

Litter - 5 -

Bare soil (BS) - 17 -
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This area was coverad by the receunt survey carrfed by Huntlopg Technleal
Barvides (HTA) in 1974 which Lncluded moat of Howthern Darfur Provinee. The
dominant. vegetation here helongs to the apeclal area of low ratnfall aavannah
aub~acological mone, which fn dominated by the Baggara and Maggaba Repeating
Pattarn systems. Acoording to the vegetatfon alaasification entabltahad by
HT8 tn (974, the area 1s dominated by thorn ahruba and thopa savannah forma-
tion. The Fformation contatne di{ferent aub-formationa, asub~formatfon com-
plaxed, and ansoclation as follows!

1) Acarla mellifera thorn land sub=formation, This sub<formatinn con-

taina two commin{tles and one asanclationt

(a) Acacta melttfara, Acacin nubica assoctatton. Thla assoctatfon
occirs In depresalonal arean and le dominated by Brachiarina
xanthalevea, Chioris app., Pactylactentum aegyptium.

(b) Acacia mellifera, Cordla ovalia comminfty

(¢) Acacta mellifeva, Caparin decfdua community

(2) Acacla manegal savannah aub-formation (goz).

Thie aub~formation exists {n asand pockets In between clay sofl and
conalate of pure stands of Acacia aanagal which in confined to sandy
soll. This sub~formation constete of malnly four aAub-formation
complexea!

{a) Acacla mellffera, Acacia nenegal complox,

(b) Acacia seragal, Acacla anyal, Balanites negyptianca complex.

The asnocisted specfes with these complexes (a and bh) are: Albizia
amara, suira senegnlenain, Balaniten aegyptiaca, Dalbergia,
Mclanarylon, Lannea humilis. Dominant grasses are mainly Eragrostis
tremula, Coloris spp., Dactylactenium aegyptium.

(¢) Acacla sengal, Albizia amora, Combreum glutinosum,

(d) Acacia melliera, Acacla senegal, Acacia seyal, Combretum
complex.

3) Acacla Seyal thorn savannah sub-formation.

I the nub-formation which dominates the Baggara Repeating Pattern,
Aodcia seyal {is assocfated with Acacia mellifera and with Acacia
senegal in another complex.

4) Thorn mavannah and savannah woodland sub-formation in the Raggaba
System,



Hlare theare 1is 0o correlation hatwean ant) and vegatation {n the
Raggaba land syatem, Thim anb-formation nontafnn different aub-
ormat {nn complerant

(n) Acacia fayal savsnnal complex

Tiim aomplax forma a pure atand of Acagia aeyal, Paleniten
asgypibaca and ocoura through the Raggaha fyatem, particuiariy
near Abn Agaga  Hoheme. PDominant  grasm  are:  Jygrophila
surioutata, fohinoghios app., and Reterla verticlista,

(b)  Acagls anyal, Comhratum, Alhinin, Dalhecgla complex.

back awamp mub-aystem. Amaoclated epecles ater Combratum
glutinoaum,  Combratum hartimanianum, Dalbetgla melanoxylon,

Alhinia amara, Acacin panegal, and Tannaa humtits.

5)  Acacia aenegal, Acacia seyal, Combratum albinta, Dalbargia sub-forma-
tion.

Forage production amounts to %40 pounds par feddan. Useable forage

(40 parcent utilizatfon cut) amounts to 324 pounds par feddan.
Graring condftions In thls area are excellant.

Other Feed Repourcas

Three types of cropplng are used for cereals productfon. These are irri~
gatad cultivatfon, mechanized rainfed farming (MR), and tradittonal rainfed
cultivation. Amongst the most important cultivate crops are: sorghum, dura,
millet, nesame, wheat, and cotton, Table 48 f{ndicates that the total area
under cultivation amounts to 7.98 million feddana f{n South Kordofan and Darfur
Regiona (almost 50 percent of total area undar cultivation in the whole coun-
try)e The total area under cultivation around and with the area of the pro-
posed 3SR (South Kordofan, South Darfur and the White Nile Province) amounta to
3.95 million feddans which represents almost 50 percent of the total cultivated
area in Kordofan, Darfur, and White Nile.

Traditional railnfed cultivation activities are mostly confined to the
northern fringe of tihe low rainfall savannah, north and south of the rallway
line or where sandy soils are available. The loose texture of the sandy soil
facilitates eoll treatment and sowing of crops using traditional small hand
implements which cannot be used to treat clay soll. The total area under
traditional cultivation within the project area amounts to 3.54 million feddana
which represent B8 percent of the total cultivated areas in South Kordo.in,
South Darfur, and the White Nile.

Table 43 indicates that crop residues production in South Kordofan, South
Darfur and the White Nile Province amounts to 1,046,720 tons. The table also
gives detalls of total residues produced by each crop in South Kordofan, South
Darfur, and the White Nile Province.
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Tahla 43 ahows that the realduen can yleld a total digesiable nutrient
(THR) aquivalent to 491,601 tons par vear. (f 10 ta ¢ natdared Lhat the feed
requbrament by an anlmsl unit (AY) ta equivalent to 1.0041 ton of YON per year
(ACGAD, 19B1), then AU feed requirement par atx montha will amount te 0,522 ton
TON/AU/6 ms Therefore, it can be concluded that the crop reastdues avallable
for ude can supplement the feed requfrement of 98%5,202 Ali/6 m.

Joand Upe and Garrying Capacity

The project area has the largeat concentratlon of nomads in the fHudan.
Figura 17 and Annex IV tndicate that stuck In this area are moved to graza In
the south, close to Bahr el Arab, Lake Keflak and up to the houndarien of the
Upper Nile Reglon during dry seaaon (November-June), and then moved bhack north
0of tha tallway line to grave in samdy arean during the ralny seaaon (Anguat-
November ), #ui an a result of the 1983 drought, problems of deaartiftication,
and range detarloratlion, the tradfyfonal wet asason grac’ng of the Naggara has
shifted south of the ratlway line. ¥urthermora, the treusttional areaa hatwnen
the wet and dry season areas and which previously served only as migration
grazing for the Naggara ara now occupled by camel and sheep owners (Gamala)
froa the degraded momi-desart grazing regions. Thane areas ave fdentified in
the recent PAO/UNDP/8udan Government fact Flnding mimalon report (FPabruary
'934) tn both Northern Korduran and Darfur Reglona and comprise a total of
appraoximataly 400,000 km? (9% millton faddans), mostly in the memi-desert and
the northern frlnge of the low ralnfall savannah ecologlfcal ronea.

The meverely affected area in Kordofan amounts to 200,000 km2. The total
affected popnlation hag been natlmated at appronimately 1.8 willion, with as
many as 530,000 (nearly 50 percent of the population of Northern Kordofan)
migrating and settling to the south in Rahad, Dilling, and El Fula diatricta.
In Northern Darfur, the area sltuated between latitude 12¢ and 16° N and longi-
rude 20° ¥ and 28° E totals almost 200,000 kmZ, This area 1is severely affecte.
by drought and denertification. Out of the total population, one million
tahabitants (166,000 families) have migrated with their livestock southward and
resgettled at Dulem, Nyala, Cerslla, TIdd El1 Ghanam, and Buram {in Southern
Darfur. Figure 18 indicates areas affected bv desertiffcation Iin the north and
areas {n the south now vsed for the resettlement of the migrants. During the
drought, consequencea that are relevant to thig study include:

(1) the large-scale south migration, which added more livestock to the
gouthern areas of Kordofan and Darfur and,

(2) the degradation of the NSR where severe dessrtification has taken
place making the route unguitable for large-scale stock trekking.

Anotlinr aspect of land use 18 crop residues which are important as supple-
mentary feed. Rainf¢d traditional and mechanized cultivation are practised
over extensive areas, vwhile irrigated cultivation is practised mainly along the
White Nile. Table 48 shows the total area cultivated oy different crops and
the total crop produciione. This will giva an idea about the available crap
residues. This table should be compared with Tables 42 and 43.
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Ralegtion of tha Route Nased on Yagatation Renodpe

The artierta followed {n the final location of tha B8R and the two feader
routes wete hamad upon the analysle of survey data, condition, and produatfon
of tha natural feed resources an well am the detalls desarfbed aactior. In
addiélon to natural Ffesd reaocurces, the following paramaters were taken Into
consfdaratfon

(1) aviallabiiity of other feed resources naar the selected routes

(2) patistng close to the traditional nomadic dvy weason areas of concan~
tration and traditional livestock marketr. The two feeder routes
wern wolacted to conndct the matn B8R with othar fwportant araas of
nofiedia concentration {n hoth Kordofan and Darfur Replons;

(3) avolding conflict with existing mechanized or traditionni ralnfed
cultivationy

(4) proposing a zigrag type of movement for frazing p.ryoasns, mainly to
pravide anough grazing while stock are tremkked alung the route;

(3) finding feed resources along the critical area (suvm'-domert rone)
which extends hatwoen Tendaltl via Kl Dulem to Omdurman;

(6) iduntifying drinking water eupplies at reasonable intervals along the
se(tions of the S8R and {ta two proposed feeder routes.

Subdividing the route into eight sections allows accurat: measurements of
vagetation. A numbar of random samplas from each section of the route mecasuyred
forage production. Forty percent utilization was used to deduct undesirable
forage plant species. Table 49 phows estimates of average forage productfion
per unit aren (feddan) on an alr dry basis.
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BUTIMATED AVERAGE YORAGE, PRODUCTION
PER ONIT ARKA (FEDDAN ON ALR DRY DAKIB)
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Baction No+ of Avarage Fordage Avarage Usaable Average Useable
No. Hamplen Production Porage Production Yoraga Produc~
recocdad (I1b/teddan) h0% cut tlon, alr dry
(ib/feddan) (ton/faddan)
1 - - - Critical area
2 - - - Critical area
i) 5 560 3116 0.150
4 1 700 420 0.189
] 5 540 A24 0,140
6 7 470 282 0.127
7 2 375 225 0.101
8 - 950 570 0.26

Note: Detalled measuranment data are recorded in Annex LI.

As Table 49 f{ndicates, forage from natural pasture is avallable all along
the S8R at different rates of production, ranging be'wean 0.1 to 0.26 ton/
faddan alr dry. Natural range forage is completely absent within the critical
area along the route between Kosti or Tendelti up to Omdurmai. Absence of
range forage in this area is due to overgrazing, land miyuse and depertifica-
tion, Por livestock movins through the critical area, whether on hoof or using
ttenaport, supplementary feed {s essontlial to meet thelr requlrements.

Carrylng capacity {is based upon the actual feed requirements of an animal
unit (AU) per year in the form of total digestable nutrienty {TDN), eatablished
as 1.0641 ton TDN/AU/Y (AOAD/1981). The assessment of the currying capacity of
the 898R, using the TDN concept, will require that the average production of air
dry forage for each section, ae indicated In Table 49, be converted to average
production of TDN pc- feddan (ton/TDN/Fedd.).

To arrive at such a conversion, the average air dry forage production per
feddan is multiplied by 90 percent, resulting in the average dry matter produc-
tion (DM) per feddan. The TDN of the natural range forage plants is estimated
a8 31,4 percent of its dry matter (ACAB/1981). When the average dry matter
production par feddan is multiplied by 31.4 percent we arrive at the assessment
of the average TDN production per feddan for each section along the route.
Uaing the established animal unit feed requirement fn the form of TDN (1.0441
ton/AU/Y) the carrying capacity in the form of Fadd/AU/Y or Fedd/AU/eix monthe
can be determined. The carrying capacity here refers to the number of feddans
of the rangeland that are required to maintain the food requirement of an
annual unit during a year or six months period.
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Tha oarrytng capactty (Fedd/AU/Y) when midtipliad by the rotal graming
ares with each santion (total langth of the seotion x A0 km.), determines
atooking rate per year or alx monthe perfod for each sectlon. Tablae 9 ghows
the average rata of alr dry forage production per seatlon, TON, the carrylug
capacity and the atocking rate that can be graged In earh asctlon for wsix
monthe dating the dry season,

TABLE 50

RANGE. FORAGE PRODUCTION AND STOCKING RATR AUSKEOMENT

flection Bection Name fitocking Rema ks
No Rate Total
AU/flec/

Alx months

1 Js Aulia ~ Bl Duiem - Critica) Area
2 E1 Dufem ~ Abu Rukba (Koatl) - Critical Area
k] Tondaltl -~ Abu Karshola 168,711 Grazing avallable
o Aby Karahola ~ Delami LT Grazing avallable
5 Dalami — Lagawa 113,493 Grazing avallable
6 Lagawa ~ Muglad ~ El Molram 196,308 Grazing avallable
7 El Mefram - Abu Matrlg -

Duram 162,897 Graring avallable
8 Buram ~ Rund{ 106,516 Geazing avallable

Total 791,985

As indicated, the SSR (Kund{ - Kost{) can accommodate 791,985 livestock
units (AU) trekking on hoof from the western regions during the six months of
the dry seuson, wherean trekking of atock on hoof following the traditional NSR
is hindered by lack of both grazing and water supply.

Of%-take Rates

National commerciul off-take has been variously estimated as 6 percent for
cattle by FAO (1971) and 9.7 percent for cattle and 24 percent for sheep by HTA
(1974). Recently the Animal Resources Economic Administration (AREA) in 1980/
1981 estimated the annual national off-take on the basis of the actual number
of total stock exported and those consumed locally., These estimates are shown
in Table 51,



. 119 =

TABLE 51

TOTAL OFR=TAKE, BATIMATES BAGED ON KXPORT
(OFPICIAL, AND NON-OFFICIAL) AND TOTAL NUMDER OV
HTOCK SLAHGITRRED (OFFTGLAL AND NON-OFIPIGIAL)Y FOR 1980/04

i e i B e 0 s e 8 e A s e o i ke e e
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1. Export atock

1.1 officlal export 17,000 416,000 4,000 1,000
1.2 non-nfflctal export 7,000 209,000 - 27,000
Total export 30,000 625,000 h,000 98,000
2. Total alaughtered
officiai and non-offlclal 1,723,000 3,560,000 2,424,000 10,000
Total exported and alaughtered 1,753,000 4,185,000 2,428,000 108,000
3. Total stock poapulation 19,474,036 18,116,714 13,270,409 2,698,690
4. Parcant of off-take 9.0 23.1 18.3 4.0

Table 51 indicates 9.0 percent off-take for cattle and 23,1 percent off-
take for sheep. For wentern Sudan (Kordofan and Darfur) Hunting (HTS/1981)

calculated 7.0 percent off~take for cattle and 24 percent for sheep, as noted
in Table 52.



¢
i
e

= 140 -

TABLK 52

GPY~TAKE 1IN KORDOPAN AKD DARFUR

.

Reglon and Total head (AL) Total % Total (AU)
ftook Type Rqutv, ot~ Fxtractad
Take

le Kordofen

l. Cattlie 3,947,090 (0.7) 2,126,963 7 149,307
2, fheep 1,686,120 €0.2) 737,224 24 176,934

2. Darfur
1. Cattle 4,61%,874 €(0.7) 3,231,112 7 226,178
2+ Sheep 2,950,070 (0.2) 590,014 24 141,607
14,299,154 6,691,313 694,022

Bourcet 1. Btock population for Kordofan and Darfur (AREA 1980/61).
2. Animal unit equivalent (AU). AAD/1981.

The total liveatock actually extracted from the western provinces amounte
to 694,022 AU. This number {s far below the estimated stocking rate capacity
of the 88R which amounts aleost to 791,985 livestock unite (AU) during the eix
monthe of the dry season. Therefore, it can be concludad that summer grazing
is available in an adequate amount all along the 83R from Kund{ to Kostt to
meet the feed requirements of livestock to be trekked from western provinces.
The actual stocking rate capacity of the S8R (791,985 AU) exceeds the normal
annual off~take (694,022 AU) alwost by 97,963 AU. In addition, the calculated
total crop residues that can be made available amount to almost one million
tons, air dry. This amount provides 491,601 tons of TDN which, if used as a
supplementary feed, will meet the food requirement of 983,202 AU/6 months.
This also indicates that the excess crop residues can be used as a supplemen-
tary fieed along critical areas of the S9R.

Vire

Uncontroiled bush-fire outbreaks in the semi~desert and the low rainfall
savannah ecological zones of the Sudan reeult efther from carelessness or
intentional reasons. The occurrence of such fires 1ie annually reported in
these ecologicsl zones, immediately after the end of the growing season. Such
frequent fires in the grarzing areas of the country cause reduction in etock
numbers and change in the floristic composition, i.e,, increase of annualse,
decrease in perennial grasses, and increase {n fire resistant plants.

The recommended measures for range resources conservation against devas-
tating fires include:
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The areas
1.

2.

donatruction of flreclfne gridey

appointment of flte guatda o anaure protection of the rovie area
from aveeplng flren

themtcdl  herblofden that can he dned In flre-llne conatructtion,
patticularly in the df{fficult heavy and wet antia. Werbloides 1lke
Ustilan 70 and Uatliant ATA achteve 100 percent fletency when ueed
fn fire-linen at an experimental acale at Nyala o contrasting soll
typas such as clay, non-ceacking clay, and sandy sofis.

that require fice lintng along the S8R are!
hetwann Sherkelin - Abu Karsrholay
batween Abu Xarshola - Bl Lagawa|

This part of the route, provides asanonal water cournens that traverse
the area and only pome add'tfonal connecting lines are needed,

between Kl Lagawa ~ Nyama -~ Rl Melram requirea agtablinbment of the
previously executed fire 1lnes thal connaect Nyama - Kegelra - Wl
Muglad;

bhetween K} Melram ~ lake Kundl can recelve effective protectfon whan
GChevron Otl Company patrol roads are extended further south to the
Raggnba Reglon. Also the extension of Abu Matarig and Abu Gabra
grids to the south glves more protection agalnst uncontrolled fires,

Range regource rehabllitatfon can be achieved through:

1,

renceding of deterlorated areas with adapted npecies. Artificial
tesceding undertakings can be carried in the area lying tn the vicin-
ity of Kermal, partlcularly on the scuthwestern part. Adapted
sreciens such as Dactyloetenium aegyptium, Brachiaria xantheluca, and
Indigofera spp. are the most promising ones in the area. Seeding of
the area must follow complete protection and thinning of Acacla
mrllifera., Kermal - Abu Rukba ~ Gadld ~ Kost{ require the same treat-
ment as the area southwest of Kermal. On the non-cracking clays
(gacdud) along Ed Gueim - Tendelti, natural regeneration under com-
rlete protection leads to good cover establishment. Artificial
resceding can he attempted In areas where remnants of desirable
plants are lacking;

regervation of deteriorated areas where rainfall {s high. The
severely overgrazed areas near El Abbasslya need protectlon through
resecvation. Here the chances of fmprovement by natural regeneration
are good;

bugh thinning where the stand of thickets 18 dense. An area such as
that from Jebel Ed Dafr to OGardud Nama contalns dense Acacia
mellifara atands that will not allow penetration by animals. Here
thinning of the burit should be taken to provida room for herbaceous
cover establishment;
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N aatablishment of holding grounds near the Liaditfonal marketes Lo
reduce overstocking and overgraring of the markats' aucroundingns.

Resourcun Conneryatlion

) Conmervation can be achieved by vonatruction of Ffire lines north of the
proposad coute and along the rovte. Taklng advantage of the prevalling natural
barrfera, the roada, and the migeatlon ronce, fire lines can be conatructed by
heavy medhantcal means and maintained with 1ight mechanical equlpment., F¥ire
1ines are needed in the Following nitent

Route mectiona Getd of needed
fire tine
= (tn linear km)
- Sherkella to Delaml 100
- Delami to Lagawa 250
Lagawa to El Malram via Nyama 150

Fl Mefram to Kundl (extenston of Abhu Matarig,
_ Abu Gabra - Buram fire~tine gride and
mai{ntenance of Chevron roads 200

TOTAL 700
Cost of constructing 700 linear kilometecs of flre 1inea.

A. Capital cost
2 HMired motorgraders tn execute the {nitial demarcatlon

- of the fire line grtd in one month
3 Landtovers £5 120,000
3 Tractors 150,000
5 Scrapers 35,000
5 Trallers 75,000
Camping equipment 15,000
_ Local tools ___5,000
Total capital cost £5 300,000
B. Running cost: ,
- B.l Technical staff:
e 2 Assistant range officers, 3 months £S 1,200
6 Technical asafstants 1,800
10 Technical labourers 2,400
5 Tractor drivers : 1,500
3 Car drivers 810
a 30% Hardship allowance 2,313

[ 60 Casual labourers: 60 x 75 x 3 months 13,300
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B fiuh total £5 23,57

M7 Fuel, oll fubsfeanta, maintanance and mpare partne
Fual - gamoline

= %’ 20 gallona/) monthe/ 4 1,200
- bansine
‘ 5 x 150 x Y x 5 6,150
- ol
* A x 2 gallona/ 3 wontha/ 20 960
Tubticant
) x5 hf x3 n 5 600
- Hatntenance and apare parts
0% of the fuel, oll and lubricanta 1,155
fiub toral runnlng roat 71,269
Total rurnlng coat a6, 788
Total cnat
- T Capttal cont 130,000
B, Running cost. hh, 708

Total coet of constructing

100 Vlnear km. of fire linea o Vah  TBA

-

Ranga rehabliitatfon meadurag
Reseeding needed at the following locationa:

a. wleinity of Kermal

b between Kermal ~ Abu Rukba
Ce Abu Rukba ~ Gadid

de Gadid ~ Komt{

e. FEl Abhassiys ~ Kermal

In each of the five locations an area of 10 km. x 10 km., (23,000 feddans) needs
to be protected by local fencing materials, e.g., Acacia mellifera branches.

! The same tractors acquired for range resources conservat{on can be used
. for reseeding as long aa the two activities are executed at different times.
Range consecrvation starts immedliately nfter the end of the rains while rehabil~-

1tation activity starts ) monthas before cthe on-set of the ralns.

A. Capital costs (Reseeding)

5 disc harrow »5,000
3 disc ploughs 20,000
9 tons seeds 10,000

TOTAL £5 105,000
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B, Running cnatat
Bel  Techriboal atafti

2 amalatant vange offlcerm (3} m) 5 1,200

6 (echilenl aanlptanta (3 m) 1,800
10 tanhkoleal Labowrern 2,400
% Lractor drivecn 1,500

1 vehicle drivers 8o
I0Z hardahip «llowance 2,3
RO x 1% = ) LI
Sub tota) 528,070

B2 Fual, oll tubrlecenta, malntenance and spare partai

"

Ganoline, % tractora £5.7,200
Benrtne, 3 vohiclen H, 500
041 (trectors and vehirles) 260
Labrlcante (tractors and vehlclan) 600
Malntenance 7,155

Sub total runnlng costa V523,265

Total coat (rehablittation)

A GCapltal coat 5 10%,000
B, Running caat AL

15 151,788

Total coat of conatructing flre linea 346,708
Total cnat of range resource rehabllltation 151,788

Total cost £5 498,576
1.0. 3A1,980

Supplementary Fodder (Koat{-Khartoum 140 km.)

It wss indicated earlier that summer grazing {November through March) ts
adequate all along the 8SR from Kund! te Kostl (1106 km.). The estimated
atocking rate capacity of this section durlng the alx montha of the summer
period amounts to 792,000 AU/6 months which exceeds the total annual off-~take
(614,000 AU/YR) by ulmost 14 percent.

Nutural grazing is completely absent, howover, along a critical area which
extends hetween Kost{ north to Omdurman (240 km.). The deterforation of the
range regources in this area {s attributed to overgrazing, extensive cultiva-~
tion, drought, and desertf{fication. Trekking of stock through the critical
area, even during the rainy season, i3 becom’'ng a sericis problam due to lack
of forage feed. feed (crop and forage hay) from
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the Gezira and the White Nila 18 now used 1o fead llvaatock wntle pasning
through thae nettloal area,

Trekktg additional atock along the arttlcal area will esquitre aupplemen-
tary feed. The proviaton of holed hay from Rihaga aArea 1a uncertain due Lo
nunpeadiatahle valnfall. Tha production of forage hav,unaing frrigation and a
aound foraga roiation aystem along thw atratioh of the Wilte Nlle near Kostt, (a
to bha conafdered the moat practical aolution to this prohlam. An frrigated
forage tarm can ba designed In “uch a way as ta provide a atable, adequate,
miteltively balanced Carage hay mix Lo supplamant the vegtork fesd.

Paedlig Llvastock widle they pass Lhrough the erxttical ares will require a
narien oY feeding and resting lota aslong the entire length of the coute, Tt {n
assumed Lhat trekkeu mtock can cover 40 km. walking par day, provided that they
are allowed a day to Fead and rest following each day Lhey walk, Uning thias
nchedule, trakked stock are able to croas the crcltical area within 12 days (6
dayd walking and 6 days feeding and tmating).

To meat the faedfng and reeting requiramenta, aix holding arounds wilt be
required. The #ize of the proposed holding ground 1es based on the asaumption
that the total possible of f-take during the five months of summer vime (300,000
AU) can bs extracted at a cate of 60,600 AU/month. If 1t s amsumed thal the
anfmal unit wiil require 20 x 20 metre space for feeding and reating. The alra
of the holding ground can he computed as!

300,000 per peason = 60,000 par month
5 monthe

60,000 par month = 2,000 animal uvnits per day
30 days

2,000 AU x 2 (safety factor) = 4,000 total potential AU per day
4,000 x 40 m x 20 m = 1,600,000 m?

1,600,000 w? «  length of 1,000 m x width of 1,600 @ OR
1 kme % 1.6 km,

It is recommended “hat the holding ground bhe incrensed slightly as a further
eafety factor to be something like 1.5 km. mquare .nd divided into four pad-
docks to factlitate a uniform diatribution of arriving mtock for feeding and

resting.

The outer perimeter (6 km.) of the holding ground is recowmended to be
fen.ed using barbed wire and metalic posts. A store 18 to be built for the
storage of the forage hay. A water centre is recoemended to be {nstalled at
the middle of the holding ground with a capacity that fs required to meet the
water requirements of the trekked stock (15 wpalione x 2,000 cattle ~ 30,000

gallons per day).

The poasible off-take that can be extracted during the dry monthe (Decem-
ber through June) {s aestimated as 50 percent of the annual commercifal off-take
(600,000 AU/YR), {.e., approximately 300,000 AU/SM.
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Tha arbradted stook (300,000 AU/HM) wil) apend one day for feeding and
ragting at mach of the alx faeding and resting holding grouvda, 1.a., a total
of aix days at tha atx holding gceounda. fince the maintenanca feed requfrement.
par All per year {a estimdated tn amount to 1,044) tons of toral digeatable
uutelent (TDU) per year, the feed that fa required by the axtracted atock
(300,000 AUY during ais dayn can he conputed an follows!?

le AU faed raquirement per 6 dayn
ﬁw5(1.0§ﬁhl = 0,008 (ton/TON/AN/G days)
10

2. Total feed requirement In form of THNN for the extracted stock
(300,000 AU/M)
~ 300,000 x 0,018 = = 5,400 ton/TDN/G days

1. Amount of faed required to be avallable at each of the six statfons
to meot the Feed requirement of the total extracted hord
= h,400 0 = 900 tons per holding ground.
i

In conciuston, the total fard that s required to support the extracted
herd (300,000 AU durlng flve months of summar time no they are able to puan
the cerftfcal araa will amount to an equivasent of 5,400 tona of total digest-~
thle nutrients (TON). To make this amount of aupplementary foed avallable will
require a pacrmanant [reigated forage production farm In Koatt Reglon. Selected
annual cereal and leguminons turage crops must ba cultivated in this farm in &
rotational system that anstafns the production of a forage hay mix of roughly
5,400 tons per year.

The farm 18 propoased to be located clase to the White Nlile At Koati Region
and within eany reach of experts who will operate and wmupervise the farm. The
recommended atze (n 4,000 feddans, cultivated with forage crop I{n a nequence
that allowa the cultivation of rcercals to nlternate with legumen (n order to
maintain soll fertilfity.

The recommended forage crops which have proved to be nuccesnful fn the
White Nile area are:

- Lubia (Vigna spp.
- Philipesara (Phaseolus trilhua)

- Abu sabein (Sorghum yulgar)
- Malze (Zea mays)

To design ¢ forage rotation syatem, the farm area (4,000 feddans) must be
divided into six equal divieions of 666.6 feddans each:

AL
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Diviaton 1 2 3

A diviston ta condtdarad the rotatfonal wunlt (n which the calttvation of
the leguman and careal forage alternatea. The diviaton s further sub-divided
tnto 31 holdlngs, 20 feddans each, throughout the constructlon of the Lrriga-
tion channels and other layontns.

The followlog dlagrams ahow the gequence of cropping in each dlvialon run
for four yearn!

Iat_year . 7nd_year
8 ¥ M 1 v 3
V v v M pil
8 i 9 M pH 8
PH pii
. 3rd_year Ath year
3 M 8 " ji2 5
Ph v Ph Ph v
5 Mmoo Mmoo s
v v Ph
Crop name Symbol Sowing Harvest
date date
1. Abu rabein (Sorghum vulgar) (8) Aprll June (70 days)
2. Malze (Zea mays) (M) October Decembor (B0 days)
3. Philipesara (Phagouls *r‘lobus) (Ph) July October/December

4.  Lubia (Vigna spp. (V) March May
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Through sweh rotttion, tha farm area will ba ocoupled by drops all year
round axcapt for two to three months {January Lhrough Harah), whare the land In
left unogaupiad matnly Yor harveat and for land preparation tor aowlng acoord-
tng to the rotation.

Beed requirsment for tha firet year cropplng. accordiug to the rotatfon,
1a caloulated an!
TABLE %)

PIRHT YRAR SBERD REQUIRKEMENTS

Amrb e B s 7 bt e e o b £ L D am e auein +m & 1118 brpama e mat btk dnan o a ik 22 e ot e e &L 1 e e e

Crop fead rate No. of Total aron (pantity
(kg/feddan)  wactlona cultfvatod naad
cultivated (faddan) (tona)
Aby uahein i) 3 1999.8 10
Malze h0 2 1333.2 5.
Phillipeaara 14 4 2666.4 3.0
Lubta 60 2 1333.2 80.0
Total - 11 173246 240.6
Note: Tt In advisabla to set parta of the cultivated arean apceclifically for

seed atock production rather than purchastiog annually seed required
for cultlivation. This will reduce running coat.

Crop Watering No. of Quant ity of Quantity of
intervalas waterfnga water (M3/feddan) water per year
(days) per watering (M3/fed/yr)
Philipesara 21 h-% 500 1,500
Abu aabein 10 7-8 400 3,200
Maize 10 7-8 400 3,200
Tlabla 12 3 450 1,350

From the above data, the total water requircment of the farm can be calcu-
lated as:

l. Average number of waterings = 6

2. Average quantity of water required per watering for one feddan during
the year for all crops = 387 m3/yr



TA3LE 54

EXPECTED TCTAL FORAGE HAY PRODUCTIZH »20M WNE Zagw

Year Crop Rwocazion Fo. af Y. of Azz2a zul- Average Tiza. Braduo o
Divisions Cuts tivazed (3Teea) {Go2en) {irw)
Culzivaced { f2ddans) o
lat year Abu sabein s 3 3 3
Lubia 2 N s i35
Philipesara 2 2 pd -
Maize 3 L 3 2.5
Sub-total, vear |
20d > ar Abu sabein 5.5.5, 4, 74, 8 3 M 13%3.3 3 3
T N ™ pH z
Lubia 2 1 £333.2 3 1.5 -
Philipeszra 3 2 1399.3 L2 - B
Maize 2 1 1333.2 3 .3
Sub-toial, vear 2
3rd year Abu sabein 3.4 5,5, % ¥ k) 2 13%9.3 3 3
pH Vv pH K
Lubia 2 13 1333.2 5 1.5
Philipesara 2 2 i333.2 2 +
Maize 2 1 1339.3 3 2.8
Sub-total, vear 3
4ch year Abu sabeino M, S ,S5, ph, X, S 3 2 1339.3 3 2
ROT vV om
Lubia 2 i 1333.2 s L3
Philipesara 3 2 135%.3 i2 ks
Maize 2 i 1333.2 L] 2.5

Sub-total, vear 3

| -
EE N e -
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3+ Total area of the fatm = 4,000 feddane,

ha Amotnt, of Lrrigatton water requlred by the farm daring the year =
6 r 307 % 4,000 = 9.3 wilifon aublo metres (M))

According to the aatimated water requiremsnt, pump dentgn and canallza-
tion layout cen ha worked out hy lrrigation englueara.

Total aexpected production of forage hay mix fa calovlated {n Table 54
which tndioatea thar forage production in the firat year will be about 54,661
tong. This will lucranse in the aecond year to 57,327 tona, but will return
about 54,661 tuns In the thlrd year. Tn the fourth year, 1t will astart to
{ncraane to hecome efmilar te the production level of the asecond year and ro
on., Thls aaquance of productifon continuen for 20 yeara or more, aubject to the
rotation., Tt can he satd that rotation wlll reach fts stabllity in the fourth
yaar. The ovarall averaga production !s thus taken from Lhat of the first and
second year 54,661 + 57,327 = 55,994 ton/year green forage or V1,863 + 19,406

o) ;

= 25,664 ton/year alr dry foraga.

Crop Av. Prod, % dry mart. Total DM X TON  Total TDN
graen (ton) (DM ton) ton ron
Abu aabeln 15998.4 25 1999.6 55.2 2208
Lubla 6666 24 1599.9 55 880
Philipesara 19598 24 4799.5 56 2688
Malze 13332 25 31313 55.2 1040
Total 55994 .4 3732.0 7016

The total nutritive value of the forage amounts to 7616 tona of total
digentible nutrient (TDN). 1t is clear that the produced supplementary feed
(7616 ton/yr) exceeds the requirement by 2216 torps of TDN which can be used as
a reserve for next geason ot sold to market to generate revenue.

It ia rcecommended that the forage production farm be established on a
commercial basis. This needs cooperation of (a) the White Nila Pump Schemes
Corporation that have the land, and (b) the Range and Pasture Department at
Koati which have the qualified staff to run such a farm. The revenue generated
from the selling of forage hay will cover the running expenses and recover the
capital expenses in about eight years. At present, forage farms near Omdurman
are making good profit and the livestock merchants using the NSR are buylng
forage at high prices.
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CHAPTRRR VI

THE BOUTHERN BTOCK ROUTR AND Thit
MARKITING OF LIVEBTOGK

Markating Neada

The #8R can play a malor role for the natlon's marketing avatem fncluding
the producers, the ttadera, the consumera, and the eaxporters. [t can almo play
an  Important role for the Sinlanese aconomy, the public intereal, and the
Government . This saction conaldera the contribatlon of Lhe rowte 1o meet ihe
aspanding Jocal and expori domand for liveatock and the aolutton for the
aeanonal ity of asupplv. Farthermore, the unlque and complementary roles of the
ronte among other altetnatives in ronaldered,

The consumption of meal {a rialng locally and foterpnattonally due to
{ncreasing poputatton and riafng per caplin {ncome, Tn the Sudan, the conaump
tion of Ilveatock §a expected to he about 1.4% millfon head of rcattle fto
1984/8% and to tncrease to abowt 1,8% mtliton and 2./8 mitifon In P989/90 and
199972000 reapectively. Tha conmumptlon of mitton fa aexpected to rlae rom
hol mil Hon head (o 1984/8% 1o 6.04 and 12,05 mttVlon fn 1909/90 and 1999/2000
repectively,*

The expart markets which are good prespects for Judanease llveatock and
meat trade are alao sxpanding. The markets in Yand{ Arabla, the Gulf Statea,
and Libya have rfatug conpumptton due to the Increasring populatlon and the riae
of purchasiog powsar. There are alao expanding markets among the traditional
customerd ftn Fgypt, lebanon, Jordan and nome African countries. Both the
expanding local and export conspumption of iiveatock requires adequate and
regular tranaportation of the anfmals from the producing areas to conwuming
centren and portn of exports. The means of transpocting thene animals have so
far been inadequate and contribute to the pearsiatent problem of seasonality and
shortages.

While Sutancre household consumption of meat {s uearly regular throughout
the year, the supply of liveatock {s seasonal. During the rainy season, live-~
stock find sufficfent water and pasture near the markets of Nyala, Fd Daein,
El Fasher, En Nahud, F1l Obeid, and others. Animals can therefore be sold (n
these markets in large numbers. “uring the aix months (January to June) dry
season, water, and pasture become {nadequate and the nowada and their animalms
move southwards towards Bahr El Arab where there are no organized cattle
marketa. Accordingly, only a few animals are sold there while in the largest
cattle producer market at Nyala sales also drop. In 1980, dry season aales
amounted to only 24% of Nyala's total cattle aales. Again for the same year
Ed Daein and El Obeid producer markets had dry season cattle sales of only 24%
and 36% respectively. A similar neasonality situation prevails for sheep.
During tte dry season of 1981, Nyala, El Obeid and Y1 Fasher had 31%, 26X and
29% reapectively of the total sheep sales for that year.

*Arab Organization for Agricultural Development, Livestock and Meat
Marketing, August, 1983 (in Arabic).

N //]
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The seasonality probhlem 1s also refleciad in conaamar marketas The
targedt conmumer market fu Omdurman had 6% of V1te annual cattle rales and /2%
af ita sheep ralen durlog the dry asaron of 1981, Due to dry eeasnn ruarclty,
the ratall pelces for buef (n 19R1 were hatwsen £/ 2,0 Lo §5 3.0 per kilo.
Theae prises, howsver, dropped to FH 1.6 durlng fepiember to Dacembet an large
aattle aupplieas arrived from Wantern Bodane. For the dty meason of the aame
year, wmitton ptlees wera rilstog and  ranged hetween £6 3.0 and F6 4,0 but
dropped L6 2.4 during fSeptember to December, with larger seasonal aupplles of
aheep coming to the market .

The dry aeason scaretty of anfmale and higher prices prepent prohlems to
the consumers who espress thelr dlegatisfaction In the newapapera, eocial
gatheringa, and complalnta to the authorities. fConaequently, the Government
has been attempting to find soluttona to the problems Howaver, moat of thesze
atrempts have falled and the problems remaln. The proposad BBR 1s envisaged to
allow regntar flows of 1ivestock durlng the off--agason. Thees flowa should
therefore put an end to the shortages and Ligher pricea during the dry peclod.

The KSR alwo has an {mportant role in expandiag export markata fn the Arab
and Afrlican conntrliea. The demand far llventock and mont fn theae countries §n
rising cop*tnoounly. The Imporin af rattle fn Gaud! Arabia  fnereased  from
113,000 head o 1979 to 135,000 fn 1981 1o Euwalt from 29,000 to 12,000 for
simlilar yrara. Lihya'a consumpt fon fturreasned from 170,000 tn 1978 to 200,000
fn 1981, Neel tmports have alan heen rinfag In Saudl Arabta from 19,000 tons
(n 1978 w0 A6,000 tons In 1981, Libya'a teaf fmporta tore from 10,000 tons in
1978 to LA,000 tn 191, Live aheep and mutton lwporte Lo theae countries liave
al20 been riaing very faat.*

Mat of the lmports of the Aralh countries are ohtatoned from producing
comntrien such as Auntralia, New Zealand, Balgaria, and Somalla. Theae coun-—
triea are wbhle to supply live animals nnd meat In regular quantitiesn and at
competitive pricea. The Hudanese oxports have henn meager at ahout 20 tons, 29
tone and 62 tons of heef and 25 tona, & tons and 7 toos of mutten for the yrars
1979, 1980 and 1981 reapectively. The exportn of li{vestock have been weak,
eapecially in cattle, with 13,000, 13,000 and 17,200 head for the mame years.
Live sheep exports have bern pleking up afgaificantly from 221,000 head in 1979
to 747,000 head i{n 198). Tn view of the subatantial 1liveatock potentfal in
Sudan, much greate: meat oud live animnl exportation s nxpected. Several Arab
and European investors afim to develop Sudanese lfvesatock prolecta for export.
The 35R cen support the drive for {nvestment by providing an extra ountlet for
livestock movement towards traditional export channels and new project nlies.

The role of the SSR among other alternatives shonid be glven special
consideration, 1including a rehabilitated NSR, the raflways, trucks, and
steamers. The S8R's location 18 unique in that * passens close to rich animal
stocks In western and snuthern Sudan. It also penetrates the Baggara dry
camping areas as well as opens dry season trekking directly to market destina-
tions. In comparison, dry season nurchasca along the NSR require "storing"
until the rainy seagon. Such seasonal interruptions will not exist with the
S5R.

*Data for livestock and meat imports of Arab countries are obtained from
FAO Trade Year Books for the yeara 1978 to 1982.
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it has bean ohserved that nome merchants and traders liave been deviating
from the NBR and are already uping rome sactions of the proposed HAR.
Interviawa with marchanta and trekkers indlcated that NAR conditions had becoms
#0 bad that substantlal expsiditures on fead ware required to being the animals
hank to thelr welighta., Conaequently, merchanta gave up parts of the northern
route and preferred asouthern routea  For  trekking through FHr  Rahad,
K1 Abbasniya, Xostl ot continuing from %1 Abbaasiya to Tendelti, Bl Dueim and
fFinally Omdurman.

The other Important alternative for llveatock tranaport Is the raflway
which siarta from Nyala and pasaen by Rd Daein, Babanousa, Hi Fula, Abu Zabad,
fir Rahad, Umm Ruwba, Tendelti, and Koatl to Rhartonm. The rallway alao hran-
ches In Kordofan southwardas to Muglad, T1 Melram and contlnues {o southern
Sudan to Wan. At prement the rallway auffera Trom {naufflefent capacity and
weak parformance including delava and Interruptiona due to calna and loss of
gooda. Nowever, the Liveatock Meat and Marketing Corporatlon and the
International Nank for Reconstructlon and Davalopment plan a prolect to invest
in expanding the tallway so that ljvastock can he moved In apeclallised double
decked wagons. Project tmplemantation has started and llvesiock are now moved
hy rall under the apeclal arrangementa of the project, When the prolect Is
completed, rubgtantial llveatock wan be moved from weatern and southarn Judan.
However, the total hurden of tranaporting the anlwales In large, complicated,
and apread {n apace. Ny fta Jocatfon and capacity, the rafl rranaport can only
move the anfmals from areas lying near the rallway line in Kordofan and
aonthern Sudan. The locattor of the 98R atarting from Blirka Khadea and Kunpdd
in anuthern Darfur enahles it to tap the greatest potential of llveatock from
the lacge arear of anlmal concentration.

Potential Livestock Hurplus

This gection s concerned with )ivestock surplus with the purpose of
conafdering potential numbers of animals to utiilze the 8SR. This involvea
eatimating the off-take and consumptfon {n the provincen which are expected to
provide the animala to the route aud investigating the sales and wotivation for
producera to sell, Furthermore, dry and wet peason sales are acrutintrzed to
trace the potentfal for llvestock which can be trekked along the routu.

The rate of off-take for cattle has been subject to variations between
7.5% for the IBRD {n 1977 and 13X uned b: the Livestock Meat and Marketing
Corporution (LMMC) {n 1981. More recent rates f{nclude the Government rate of
9.0 for 1980/81, while the IFAD and PAO used BZ in 195]. The trend has been
for lower rates and In view of the droughts during the seventies and eighties
and the threatening mortality of animuls, producers have had to reduce the
pressure of stocks on pastures and the limited drinking water. Consequently
the rate of 9.0% {s used in this atudy for estimating the off-take of cattle
aince 1980/8l1. The off~take 1s further adjunced by subtracting cattle consumed
in those provinces. The difference {s the net surplus available for export and
for consumption in Khartoum and the Central Region. The net surpluas for 1981
amounted to 196,300 head i{n Southern Darfur, 116,50J head in Northern Darfur,
81,000 in Southern Kordcfan, 116,3000 in White Nile, and a deficit of -14,200
head 1in Northern Kordofan., The deficit was covared from the surplus of
Southern Darfur and Southern Kordofan. When the SSE is established with water,
foodstuffa, veterinacy services, and market facilities, more and more trekking
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1)  tGattle which ume the NBR during Decamhss to March, The high mortal -
tty riak Am a4 result of water ahortagens and denuded pantuse In normal
years plus drought condlitions of recent yearn compel the 1fvestock
merchants tn beek hy the HARY

2) Cattte purchased late {n the wet aeppon And during the dry season and
"atorad" aroiund large towns and cfties of weatern Rudan walllng to he
moved when the ralny season atarts.

Glven cattle eurplus Elgires and the aarlter mentionad NSR div aeamon lag
{n trekking, thete could be a potenttal of 68,700 head that would uttitze the
£AR fFrom Hnutharn Darfur and 47 600 from fintharn Kordnfan,

Cattle murpluses fn aouthern Sudan are ralged under dtfferent aoclal
conditlonn from Yhose of the West. Due to adversae environmental and huebandry
condftions, the sowthern rate of off-take of 7.48% ta noted o Tahle %%, During
the flald work, the Team for this eatudy encountared aeveral herde of gouthsrn
cattle moving from Rantiyo and Tonle to Kadngli, and from FEiltnl and Kaka to
Abbanalya. Interviews with merchants confirmed thefr activities of buying
aotthern cattie and using the two feeder routes which pass through Kaduglt and
Abbasaiya: Due to thelr fmportance fo: Southern Kordofan and sowthern Budan,
these feeder routes ahould be Ineorp tod Into the SOR with water polnts,
antmal fead, vetecinary servicens, amd « cilng factlittfes to at{milate more of
the Upper Nile and Jonglel cattle for (radae,

There are alan varismtfons I eatimating off -take for sheap. The IBRD
eatimate was 23Z In 1976 the ILMMC, TFAD, and FAD eatimates were 9% in 198)
while the Government estimate for the year 1980/81 waa 23,52, a figure which 12
used in this study. A almilar approach to that of estimating the aurplus of
cattle 1a applierd for sheep. The off-take foy sheep In cylrulated for each
province from the 1980/81 sherp populatfon. The nel aurplus or deficlt is
obtatned by deducting shapp consumption from the off-take. The results ar¢
ghown {n Table 56, Dry aeasgon esales In the malor markets of Bl Obeld, Meltet,
and £l Fasher were ABY which amounts to ahout 192,000 head needed to he
tranaported to Khartoum as well as export marketns.

Sheep, unlike cattle, cannot walk long dlatances as they cannot stand
hardship for long periods. Mence trucks and rallways are the preferret trana-
port means. Another disadvantage for sheep along the 58R in the distant loca-
tion relative to Northern Kordofan and Nerthern Darfur sheep. However, some
sheep do use the stock routea for tolerable distances and the {mprovementa of
the S8R phould attract more and more nheep to he trekked for at least short
distances. These comments equally apply to the sheep surpluses from White Nile
and southern Sudan (see Table 56).

Producer Attitudes

Livestock sales along the SSR depend on the decisions of the producers on
the one hand, and the merchants and traders on the other hand. This section
concerns producer perspectives; the next asection considers attitudes of
merchants.
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TA3LE 353

CAT(LE QFF-TAKE CONSUMPTICN, AND NET SUR2LCS FCOR WESTYIN SUTAN, THE WHITES NIIZ AND
SOUTHEBN SU2AN PROVINCES.

Province (1) () i3 TR (3}
Catcle Cartle The Bumaz Cazt:las
Population 0ff-Take *gpulazize Consumn
1981 (32ad? (Haad) 1332 {3ead!
VNumeer)
yrchern Darfur 1,149,528 103,233 1,242,933 L3, 235 87,2C7 13,543
watiern Darfur 3,466,378 311,574 1,832,754 sy iz L.3,532 134,232
. Kordofan .,187,377 106,832 1,725,827 13,08 133 t21,243 - 14,23
Kordofan 1,859,537 167,357 1,233,543 12,552 23,30 1,38
e White Nile 1,981,523 178,328 334,432 5,308,782 a,084 118,17
per Nile 1,809,748 133,921 TsT,RE2 3,734,023 33,954 ac,Iz7 e
nglei 1,779,917 131,713 s 2 2,.23,257 35,202 TTLT ~
hr El Gharzay 1,555,808 115,132 : 13,703,338 33 .e :
Buhayrac 887,685 85,710 TLRLILALS 32,743
stern BEjguat. 1,010,577 74,302 14,33 3 33,36
stern Fquat. 291 T LR, led 14,77+

\1) Cattle population source is the MizisZry of agvizul:is:, Ammzal 3cllzziz 37 azimal 323cusces
Scatistics.

{2) The rate of off-take is 9 percen:t iz Jz2:fur and Kowdolez amd T3 paTiani iz

£3) From the 1983 ceosus, data adjuszad.
(4) Beef consumptioz at 10.3 kilos per person amaually.
(5) Average carcass weight of 150 kilos per animal.

(6) Surplus or deficit = cattle off-zaks minus cai:ile for Zumas ssmsumpiisc 1z 122 same xxoriace.




TARLE 58

SHERP OFP-TAKE CONSOMPTION, AND NET SURPLUS RCR WEHTZIN 3UDAN, THE WHI X ¥ILZ aWD
SCUTHERN 3UDAS PRCVINCHS.

Province 1) ) (3> Y
Sheep Sheaep The Human Huznze
Populatican 0£i-Take fonulazion imd Lamp
1981 (Head) (Bead) 1332 Corzsumpt o2
{(Sumper’ cxilzat
Northern Darfur 1,574,153 363,810 1,242,833 3 804,372 243,305 12,1
Southern Darfur 1,375,918 317,837 1,852,743 + 732,553 3.3,33: - 1,33
N. ¥srdofan 2,739,124 837,353 1,729,327 2 315,748 335,333 T, IS
S. Kordofan 1,926,996 215,138 1,233,443 35377,z 133,437 - 3,230
The White Nile 2,435,528 569,537 885,432 2 370,053 l,387 333,32
Upper Nile 1,169,800 270,224 Tav,ze LI, TES 11,73 237
Jonglei 1,185,013 45,043 TTL,e33 132,383 32 2z
Bahr El Ghazal 802,124 183,231 1,400,238 132,75 3l
Rl Buhayrat 372,037 35,542 724,530 130,23 "3,
Tastera Equact. 1,021,982 238 ,2C4 L,272,373 ERRA WY 13,343 A
Western Equat. 1,418 323 33,773 34,334 3,738 - 3

(1) Sheep population source i3 =22 MinisZzy of agrisclisre, :omual 3.lletiz I Anima. Iescusc2
Statistics, 1980/81, p. 1.

(2) The rate of off-taks is 23.2 percea: for all prowiasaa,
(3} From the 1983 population census adjissuad for 133..

(4) Mutton andi lamb consumptios ac 2.9 kilss for Nor:iy Sudan ane .25 xilss I
consumption per percson.

[P]

> fracnern 3zdaz, L.2.

(5) Average carcass weight of !5 kilcs per animal.

(6) Surplus or deficit = sheep off-cake minus s2assp for fumar. ionsupplion 13 t2e 3ame vl .
5 P 2
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The new route provides opportunities for producers to s«ll incresaing
numbers to mact rieing local an) aexport domands. Purthermore, the new rouate
with 1ty facllities can contributo towarda solving the producars scasonality
problem., Table 357 fniicates the Lintensity of noansonal fluctuation in the two
largest marketn in wasetern Sudan.

TABLY, 57

WET AND DRY SEASON BALES
IN NYALA AND E) OBEID MARKETS

Dry neason Wet ucanon
nales 1981 sales 1931
Nyala market:
Cattle 24% 76%
Sheep 313 69%
El Obeid market:
Cattle 36% 647%
Sheep 2672 ThZ

Source: Calculation from dats snpplied by local council authorities during
the field work by the Toam of this setudy.

Under the present pattern of neasonality in sales, these two markets provide
the major outlets for producers. During the dry season, the producers atill
need to sell part of their animals in the markets nearer to their southern
migration limits, as reflected by the data in Table 58:

Similar sales patterns are confirmed for the same markets in other years.
The new SSR will help to expand this market tendency for selling and buying
during the dry season and allow :he southera merchants to trek cattle even in
the dry season.

Some writers, planners, and government executives maintain that nomads are
reluctant to sell their animals. One view holds that during the dry s=ason,
the animal is weak and is bound to fetch a low price. This impiifes that the
producer keeps such animals under fimprovement no as to attain higher prices.
such a situation can be true for scme animals but sale of a substantial number
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TABLE 58

WET AND DRY BEASGN SALRS: SOUTHLRN MARKRTS

Dry season Wat seanon
nsales 1981 sales 1981
Kadugli
Cattle 70% 0%
Sheap NA NA
Abbaasiya
Cattle 44X 56%
Sheep 61% 69%
Koati
Cattle 56% 442
Sheep ! 50 50%

Source: Calculation from data supplied by local counzil authorities wuring
the field work by the Team of this study.

A more balanced «iew, therefore, suggests that although producers may keep
large numbers of animals for prestige purposes, they still naintain a
commercial orientation. Hunting Technical Services inveastiguated the
composition of 51 cattle herds in Southern Darfur. The results revealed that
60Z of The herd was female while only 31X was male. The females are clearly
kept for production requirements. The age composition of the males is also of
interest:

Below 7 wonths 2-2 1/2 21/2 - 31/4 31/4 - 4 Over Total
7 months to 2 years years years years 4 yeara
8.77% 8.4% 4.417% 3.07% 2.692 3.862 J.2%

Source: Hunting Technical Service. Adams, M.E.: "The Supply of Cattle from
Southern Darfur." The Sudan Journal of Veterinary Science and Animal
Husbandry, pp. 49-56.

It can be seen that 17.17 percent of the total herd is made up of malers below
two years of age, i.e. below the marketable age. For the remaining males, only
! " ercent of the total herd were between 2 years and 4 years and these were
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the heavicst welighta may only be reached at 6 years of age. This situation of
keeping males under fattening alno gives the producer the opportunity to maneu-
vor with the market. MHe can acll some of the males underwelght 1{f the price is
nttractive and remunerative. With poor market conditfonus he can keep some of
the malen to fatten to make them more acceptable to the market.

Market salas also confirm the nomads' marketing practices.
Producers' market datn show that nsales in all years corsist mostly of bnllas
while cows and calves are sold in limnited numbers. This structure of animal
nales applies to all major producer markets like Nyala and El Obeid or primary
ones like Babanousa and Kadugli. At Nyala market, during the years 1972 and
1973, the sale of bulls ranged between 50X to 73% of total market sales; thar
of cows amounted to between 12% to 28% while that of calves to between 15% to
28% (see Table 59). The aame pattern of rales i.e. mainly the sale of bulls
with some cows and calves is obsarved in Babanousa and Kosti (1982~83).

TABLE 59
NYALA MARKET SALES OF BULLS, COWS AND CALVES DURING 1972 TO 1973,
(PERCENTAGES)
Period Year Bulle Cows Calves Total

(Percentages)

Jan.-March 1972 62 15 23 100
Apr.~June 1972 73 12 15 100
July~Sept. 1972 50 22 28 100
Oct.-Dec. 1972 53 28 19 100
Jan.-March 1973 73 10 17 100
Apr.-June 1973 68 19 13 160
July-Sept. 1973 64 18 18 100
Oct.-Dec. 1973 60 24 16 1.00

Source: Calculated from Nyala Livestock Market Records 1972 and 1973.

A0

n
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TABLE 60

BABANOUSA MARKET SALES OF BULL3, COWS AND CALVILS DURING
1982 AND 1983. (PERCENTAGES)

Period Year Bulle Cows Calveo Total
Jan.-March 1982 65 28 7 100
Apr.~June 1982 78 20 2 100
July-Sept. 1982 Na Na

Oct.~Dec. 1982 69 30 1 100
Jan.March 1983 87 11 2 100
Apr.~June 1983 48 41 11 100
July-Sept. 1983 44 29 27 100
Oct.-Dec. 1983 29 34 4 100

Source: Calculated from data supplied by Local Council Authorities.

The producers attitudes and intentions for selling can also be seen from
the numbers of livestock they ofler in their primary and major markets. For
all years and markets, the producers offered livestock which by far exceeded
the actual sales. The percentage of the livestock numbers that entered the
markets of Nyala, El1 Muglad, El Obeid ¢nd Kosti to those sold is provided in
Tables (62 —63) for the years 1979/80 to 1982/83. At Nyala, the percentage of
cattle entered to those sold was 146% in 1980/81 and <as at its highest at 224%
in 1981/82. At Muglad market, there was an average of 167% of cattle entered
to those sold during the period 1980/81 to 1982/83. At El Obeid market, the
lowest was 185Z in 1979/80 and the highest was 212X%. Kosti also gives nearly
similar results. With sheep at Nyala the percentage of those entered to those
sold was 149% in 1982/83 and highest in 1980/81 when it was 2212, For El
Muglad there was an average of 162% for both the years 1980/81 to 1982/83 while
El Obeid percentages ranged between 135% in 1981/82 and 451% in 1980/81.
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TABLE 61

KOSTL MARKET SALZS OF BULLS, COWS AND CALVES DURING
1962 AND 1983. (PERCENTACLS)

Period Year Bulls & Cows Calves Total
Jan.-Msreh 1982 89 11 100
Apr.~June 1982 82 18 100
July-Sept. 1982 89 11

Oct.~Dece 1982 93 7 100
Jan.March 1983 94 6 1.00
Apr.-June 1983 88 12 100
July-Sept. 1983 89 17 100
Oct .~Dec. 1983 94 6 100

Source: Calculated from data supplied by Local Council Authorities.
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TABLE 62

NUMBER OF CATTLE ENTERED THE PRODUCERS MARKETS AND NUMBER S0LD
(IN THOUSANDS HEADS)

Nyala Bl Muglad*
Entered 8old Tk Entered Sold X

1979/80 54.8 31.6 173 Na Na
1980/81 49,6 33.9 146 1.4 0.8 175
1981/82 74.8 3.4 224 2.1 1.3 162
1982/83 67.9 44,6 152 3.1 1.9 163

El Obeid Kosti
Entered Sold  Xw+ Entered Sold X%
1979/80 54.0 29.2 185 47.7 8.7 123
1980/81 70.6 33.3 212 67.9 48.0 142
1681/82 73.9 37.2 199 161.2 94,9 170
1982/83 88.4 45.3 195 1.7 53.5 134

Source: (1) Livestock and Meat Marketing Corportation (LMMC) Khartoum, 1984

(2) #*Collection from Local Council Authorities during field work hy
the Team of this study.

**Percentage of entered to sold



TABLE 63

NUMBER OF SHEEP ENTERED THE PRODUCERS MARKETS AND NUMBER SOLD
(IN THOUBAND NEADS)

Nyala £l Muglad*

Entered  Sold  Za* Entered Sold X%
1979/80 65.5 34.4 190
1980/81 93.0 42.0 221 2.5 1.5 167
1981/82 72.7 35,2 207 3.8 2.3 165
1982/83 95.3 63.2 149 5.5 3.6 153

El Obeid Kosl L

Entered Sold  %#% Entered Sn1d Ak
1979/80 138.4 59.7 232 130.7 89.2 147
1980/81 338.4 75.0 451 129.8 88.4 147
1981/82 144.8 107.6 135 683.1 393.3 174
1982/83 172.2 125.2 138 179.2  141.5 127

Source: (1) LMMC, Khartoum, 1984.
(2) *Local Council Authorities, El Muglad
*hParcentage of entered to sold

Nomad sales respond to several factors. The most important inciude the
price they receive for their animals, rainfall, and the amount of grain har-
vested. There have been controversies concerning the nomads' negative or
positive response to price. The foruer is said to he due to the limited and
fixed cash required to cover the nomads' purchases. The assumption of fixed
cash is retreating under the nomads' rising requirements for a variety of goods
such as traditional and fashionable clothing, footwear, radios, and tape
recorders, etc. They also need cash to pay for their settled members of the
family and to purchase horses, gold, silver and to meet educational expenses.®*
The rains, drought, and grain harvested also 1influence sales 1in the same
direction. Poor rains lead to poor supply of drinking water, pastures, and
grain harvested. Such conditions compel the nomads to sell more of their

*Detailed nomads expenditures were collected in interviews with the nomad

producers during fleld work in the project area.




enimala Lo reduce pressurus on poor pastures and water supply. More salem also
yield more revenus to buy grain to augment the poor harvest. This sequence of
evants swings in an opposite direction with good rainfall which leads to good
pestures and grain harvest. Consequently, pgood condltions ailow nomads to
reduce galec.

The two most influential factors on animal sales are therefore pticr and
rainfall. Saveral attempts were made to determine the livestock mupply func-
tion. Results revealed a positive relatfonship between supply and price and
an 1inverae relatlionship between supply and rcainfall. The relatfonship was
estimated by Khalifa and Simpson (1970) and supply was proved to be elastic to
price changes.*

For this study, more recent data are used to estimate the relationshlp
between supply and deflated price of some major markets for the period 1958 to
1976. The results follow:

The coefficients of correlation betwecn
supply and deflated price:

Cattle Sheep
Nyala 0.5 0.5
El Obeid 0.5 0.4

Kosti Market 0.3 0.1
Animal slaughterings give a stronger relation than that of supply from Indi-
vidual producer markets. In conclusion, eleven out of twelve estimates indi~-
cate the positive relation between supply and producer price.

Marketing Networks and Transportation Cost Advantages of the SSR

The extent of trade and the growth of markets along the route determine
the degree of the route's utilization. It is the trekking of livestock which
ultimately measures the SSR's usefulness.

Livestock marketing includes buying, selling, transporting, risk bearing,
and other marketing functiona. These activities are difficult for the
producers to pursue, given the demands of their nomadic life and tasks required
in animal husbandry. Hence, very few producers carry on marketing activities.
Instead they leave marketing to the merchants, agents, traders, and brokers.

Livestock merchants are the largest intermediaries in the trade and
maintain offices in towns and cities. The largest merchants who sell on the
domestic market and for the export trade live in Omdurman. These merchants
deal with agents who are located in the important producer areas. The merchant
provides capital for purchasing and transporting the animals. The agent
arranges for buying the animal:. assembling them in herds, and for trekking

*Rhalifa, A.H. and Simpson, M. "Perverse Supply in Nomadic Societies."
Oxford Studies, Vol. 1, No.1l, 1972,



along the route to market., The agent is paild a specific amount of money per
head for his services. Merchants continue the arrangement to sell the animals
directly or keep them for fattening. Thene merchants, though few in number,
maintain an active level of operation, and play a dominant role in the
livestock trade.

The tradera werk {independently and are numerous in cities, towna, and
villages. They work on a small scale with limited capital. They buy livestock
from the producer and sell it to the large merchant agents or to other traderas.
They are also well known for transferring the animales for short distances
between villages and towns to benefit from price differences. For this lattar
activity they are called "Galaba." These traders are in a position to increase
levels of trading activicty 1f they had boetter access to credit and facilities.

Brokers act between the producers and the traders or merchant agents.
They convey information about animal numbers, ages, specifications, and prices
which help sellers and buyers to agree. The broker earns a sum of money for
this job.

To investigate merchant and trader practices, interviews were carried out
among a sample of 35 merchants and traders. They included individuals from
Omdurman, Nyala, FEd Daein, Babanousa, El1 Muglad, El Meiram, Kadugli,
El Abbassiya, Tendelti{ and Bl Daein.* Almost all thought the route and its
pasture, water points, foodstuffs, veterinary services, and security measures
would be most desirable during winter and summer periods. However, they
expreased doubts and worries about security problems as the route crouses areas
with severe tribal conflicts. Furthermore, the animals would be subject to
theft along many sections of the route. Resolution of these problems requires
money, thereby raising questions of comparing alternative costs and modes of
trekking cattle. The principal choices include both the SSR and NSR as well as
the callway.

The expenses are based on trekking from December to June. For the wet
seagson (June-September), the animals nigrate northwards using the NSR. The
costs of utilizing the railways and trucks are also for the dry months 1i.e.
December to June.

The coat items shown in Tables (64-66) include payments for herdsmen and
their food, animal foodstuffs, watur, loading and unloading, veterinary
services, rallway and truck fares, animal losses, and other expenses.

*The merchants and traders survey was carried out during November -~
December 1983 when the Team of this atudy was doing fileld work in the White
Nile Province, Kordofan, and Darfur Regions.



TABLE 64

THE COST8 OF UTILIZING THE SOUTHERN VERSUS
THE NORTHERN STOCK ROUTES FOR TREKKING

Coat ftem for 50 head The Southern Stock The Northern Stock
of cattle for 60 days Route (Birka Khadra~ Route (Nyala-
‘ Omdurman) Omdurman )
1 December~June December-March
1
(£5) (£9)
-=’ 1. Three herdsmen 360.0 360.0
2. One chief herdsman 180.0 180.0
5 3. Cattle assembly expensc 40,0 40.0
B 4. Herdsmen food and drink 360.0 360.0
5. Water for the cattle! 108.2 375.0
6. Peeding the cattle? 750.0 2000.0
7. Salt 100.0 100.0
- 8. Veterinary 25.0 25.0
9, Animal iosses (5% for the
Southern and 10X for the
Northern Route) 750.0 1500.0
- 10. Loss of weight and
- reconditioning 100.0 1000.0
- 11. Herdsman use of a horse
and a donkey 140.0 140.0
TOTAL 2913,2 6080.0
- Cost per head £S5 58.3 £5 121.6
i‘

1. According to merchants, cattle drink every other day. The rate per animal
per day is U.S.% .05, according to calculations in Chapter 4.

2, Peed cost along the NSR is more expensive due to more days trekking and
the long cost of transgporting straw from Omdurman.
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TABLE 65

THE COST OF UTILIZING THE LMMC WAGONS FOR CATTLY

A wagon (one deck) for A wagon (one deck) or
22 bulls for 3 days from 100 sheup for 3 days
Nyala to Soba (£8) from Nyala to Soba (i8)
Wagon fare 1400.0 900.0
One herdsman and food 45.0 45.0
Loading and unloading 15.0 10.0
Animal feed and drink 40.0 40.0
LMMC charges 25.0 25.0
Herdsman return trip 26.0 26.0
Animal losses 1/2% of herd 33.0 35.0
Instruments _25.0 _15.0
TOTAL £5 1609.0 £S5 1096.0
Cost per head 73.1 11.0

The comparison reveals that from December to March, the cost per head of
cattle is £S 58.3 for using the SSR and £S 121.6 for using the NSR at 1983
prices. The cost of cattle movement by the NSR 1s more expensive by 108.6%.
This Is attributed to the higher animal losses and more costly foodstuffs* and
water along the NSR. The low cost of water and feed in the SSR will be
possible under the investments and arrangements of this project. During the
period April to June the NSR is almost unused due to the harsh environmental
conditions whirh cause severe animal losses.

The railways provide a quick means of transport. Animal losses and
herdsmen expenges are therefore, reduced substantially. On the other nand, the
rallway fare adds greatly to costs. Recently the railway charged £S 1,400 for
22 bulls. The cost per head for utilizing the railway therefore amounts to
£S5 73.1 which is also more expensive than using the SSR by 25X%. Trucks are not
used for moving cattle long distance due to physical damage to the animals
caused along the rough roads.

The results from these comparative costs show the balance clearly in
favour of using the SSR from December to June. Merchants and traders of cattle
will be tempted by cost reductlion to prefer the SSR.

*Omdurman livestock merchants who were interviewed reported that they had sent
lorries from Omdurman, loaded with straw, to feed cattle ut El Shigeig on the

NSR. These cattle suffered from the few weeks trekking along that route during

1
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TABLE 66

THE COST8 OF TRANSPORTING SHELP BY LORRY AND nBY
THE BTOCK ROUTES FROM UMM RUWASA TO OMDURMAN

—

Cont item Proposed Presont By lorcry
Southern Unimproved 45 Sheap
Stock Route fSouthern for one
100 Sheep ftock Route day

for 15 dayn 100 Sheap
for 15 days

£S5 £5 [A]
l. Two herdsmen 60.0 60.0 50.0
2. One chief herdsman 45.0 45,0 75.0
3. Herdemen food and drink 90.0 90.0 10.0
4. Lorry payment - -~ 170.0
5. Water for sheep 10.8 37.5 -
6. Feeading 200.0 200.0 6.0
7. Veterinary service 25.0 25.0 12.5
8. Animal Vusses (3% for pro
posad 5SR and 10X for the
prear.nt unimproved southern
route )
210.0 700.0 0.0
TOTAL 642.8 1157.5 325.5
Cost per head 6.4 11.6 7.2

With seheep, the situairfon is different. Sheep, unlike cattle, cannot
stand trekking long distancea. They are therefore trekked for shorter
distances by trucke and railways. Tables 64,65,and 66 show a comparative study
of costs calculated for the SSR, NSR, trucks, aund the railway. The costs of
transporting one sheep from Umm Ruwaba to Omdurman by the proposed SSR, the
present SSR (i.e. without improvement) and the truck are £5 6.4, 11.6 and 7.2
respectively. The present SSR is more expensive as it involves more animal
losses due to limited pastures and water. Truck transport also costs wmore
due to payment for the truck and the accompanying trader or agent.



BAR Markoting Bonoflts

The previous nectifon documents oconomic benefits of the proposed 8SR in
comparison with altecrnatlve meann of trannport. These coat advantages should
trigger benefitn to the producers, merchants, stockmen, and consumers, ne well
as the Sudanese aconomy. The effacta on producer, profit, livestock off-take,
and now markatn will be examined. If cont reductions and higher profits can be
passed on to the producer, livestock wsupplies will be etimulated. Previous
studiesn have rovealed an elastic supply, with projected income as the mont
algnificant variable. Wow incomes derfved from cost reductions are considered
at three posgible laevels: 20%, 15% or 10% iuncrease in producer income, based
on 1980/81 livestock populatior data.

TABLE 67

PROJECTED INCREASE IN OFF-TAKE BECAUSE OF INCREASED PROFITS

Producer income Cattle off- Entimated Net increase

increase due to take in western increased in off-take

route trangport Sudan and White of f-take

savings: Nile in 1980/81 due to new

income

High projection  20% 868,000 1,041,600 173,600
Medium projection 15% 868,000 998,200 130,200
Low projection 10% 868,000 954,800 86,800

Projected increases in off-take, by different provinces is shown in Table 67.

However, observations of local markets indicate that all savings in Cirans-
port costs will not be passed on to producers. Middlemen traditionally play &
key role as they buy from the producer, negotiate for transport services, and
sell to retailers who sell to consumers., Market data showing producer offers
and middleman purchases 4indicate that only part of these offered are
actually purchased Table 68. The average percentage sold is 57 for Nyala, 60
for E1 Muglad, and 51 for El Obeld markets. There are even lower psrcentages
during the dry season with E1 Abbassiya market summer sales at 50% in 1981 and
55Z in 1982 of those offered.

When the SSR 1s established the transport cost should decrease and middle-
men including merchants, traders, and new investors should offer higher prices
to attain greater cattle purchases. Consequently, more animals will be offered
and the percentage of sales to numbers offered may change. How they will
change is not completely clear.



TARLE 68

PERCENTAGE NF CATTLE S0LD TO CATTLY OPVERED (IN PLRCENTAGK)

Nyala 1 Muglad 1L Obeld

1979/80 50 Na 54
1980/81 61 57 47
1981/82 45 62 50
19ﬂ2/03 66 61 51
Avorage 57 60 51

Merchants are few in number and operate large scale procurement and trade.
Their oligopolistic position in the market 1is maintained through family
business with access to large sources of capital and experifence acquired over
decades. The livestock trade has yielded large profits which have enabled
merchants to diversify their activities to other branches of trade. As the
local consumer demand for beef is generally judged to be inelastic, the mer-
chants may be reluctant to supply greater quantities of beef as new supplies
could weaken livestock prices. But the merchants' position will be different
towarde the export market which is expanding and where elasticity of demand for
beef i{s high. However, merchants must also face keen competition from Somalia,
Australia, Bulgaria, and other suppliers.

The traders or "Galaba" also operata with substantial experience and
knowledge of the trade., With l!mited capital, an individual trader buys and
marketa a few cattle. However, there are many traders in villages, towns, and
cities. As livestock supplies increase during the wet scason, the traders earn
profits on the increased trade. Through competitfon among themselves they
offer higher prices to producers and lower prices to buyers. Consequently,
trader profit percentages shrink though total profits may actually rise.
During the dry season, their activity declines as the animals move to the
remote Bahr El Aradb. However, the SSR will change the traditional seasonality
of the trade. Hence, the traders' of volume {8 expected to continue during the
dry season with favourable effects on producer prices, livestock cff-take, and
consumer price.

Investors {n livestock projects are newcomers to the trade and industry
e.gs Seleit, the Arab Sudanese Livestock Development Company and others. They
have substantial capitasl resources, but limited experience and knowledge of
purchasing and trade. Thefr aim 1is to sell meat and live animals, partly in
the local market but mostly in export markets. With these targets the new
investors seek regular supplies of animals during hoth the wet and dry seasons.
The SSR will be the basic factor to enable them to acquire summer supplies.
Bence they will add to the favourable effects for higher producer prices and
greater livestock off-take.
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For the atockmen or herdumen, tha HAR wil] be axtrenely usmeful. Pre-
vioualy thelr amployment han heen 1imited to the watl saanon pertod after which
they soek other Johs. With the establishment of the SHR thay can continue (n
1fvastock troining throughout the yoar. Howsvar, {n the short run the damand
for thelr labor will fnereass leading to higher wegas. In the long run, more
hardamen wiil be employed and therefore the B8R will provide greater employment
apportunitiae Cor the stockmen.

The flnal determination of how the cost davings will be distributed among
producern, mevchanta, tradera, trekkers, consumers, and new {nvestors will
adjunt an market forces svolve. The matn point {a Lhat the overall impact will
be onn of higher off-take, higher prodaction, and tincreased benafit to
virtually all partictpants {n the syatem.

Increased volumes of cattle will aimost certalnly creatn favourable condi~
tions for uew markets. The prement pattern of market locations fn SBouthern
Darfur werves the NSR., These marketn are far away from the 88R with animal
nalen matnly during the wet aeamon. At praesent, markets located along or near
the B8R are few and hava limited livestock sales. lowavar, B8R markets have
nsubatantlal potential for growth as 8SR norvices should attract dry season
salens amounti{ng to as many an 100,000 head, estimnted an follown!:

1. Southarn Darfur curront dry neason salea (1980/81) 68,700 cattle
2. Southern Darfur entimated nales increasa due to 8SR 31,200 cattle
TOTAL entimate 99,900 cattle

This potential will atimulate the growth of markets in Birka Khadra, Lake Kundi
and also in some new localitf{es betwoen Birka Khadra and the castern boundary
of the province. Thaere will also be growing markets at Sinun, Safaha, Sahla,
and Kubu. The sales in camps among producers, traders, agents, and brokers
will flouriah.

Sheep will also be sold in these markets. The amources for marketable
sheep come from Soanthern Darfur and Bahr El Ghazal Provinceas. As previously
mentioned, the sheep will be trekked for short distances along the S9R.

Southern Kordofan also has a large number of current and potentisl
markets. Important markets are located in El Meiram, Lagawa, Kadugli,
Abu  Khatshola, Shirkeila, and El Abbassiya. At present El Melram {is an
fmportant livestock market due to the vailway station and the proximity of
nomadic camping areas. The importance of other markets inm reflected by their
livestock sales. Kadulgi is the largest with 20,000 cattle sales in 1980, and
21,300 in 1981. Kadugli market also had 3,500 sheep sales in 1981. Lagawa
market sales have been growing in recent years and reached 6,100 cattle ard
7,100 gheep in 1982/83., El1 Abbassiya sales amounted to 9,700 cattle and 1,300
sheep {n 1981. Abu Karshola which is less important had about 4,000 cattle and
3,000 sheep sales in 1981.

These and other smsll markets have been attracting livestock from the
nomad producers. Traders and a ents bought t @ anima - ve ' ‘ -
co Obeid
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place along the NOR to Omdurman. A »abstanttal number of animale go to
UDmm Ruwaba, Tendalti, Koatt and nit{matery to the consumar markets of ¥l Gerira
and Khartoum. flome animals are transported by raflways and lorries to the
consumar markate,

Traders aleo purchase the animalas from siltes which are further nsouth,
closer to Bahe ol Arab. Thonne altes {includa the nomad gatharing areas in
Nyama, Lake Kailak, lake Abyad and other popular cemping places. From these
polutn cattle arn gatherad and movad to KL Meiram, Kadugli, Lagawa, and Pl
Abbassiya. During the dry sasson and with the services of the 88R, herds will
be moving from thone murkoets along the 88R rather than along the NBR.

The markets of Southern Kordofan within reach of the 83R will be gaining
tmportance and sire, Thore will bo more livestock coming through them from the
following potential cattle surplus:?

L. Bouthern Kordefan current winter and

dry deason cattle sales (1980/81) 42,600 cattle

2. HEstimates increase of Southaern Kerdofan
aales due to OSR 16,700 cattle
TOTAL catimate 59,300 cattle

Furthermore, there {s alaoc a major potential asurplus coming from Upper
Nile and Jonglei Provinces. Despite the often-stated opinfon that tribesmen of
the South do not sell their animals, there have been considerabls numbers which
com from the South through feedar routes to Kadugli and Delami and from Elliri
to Kadugli, Abu Gibeiha, El Abbaseiya, and Kermal should recelve sarvices
similar to those proposed for the B88R including water points, vetecinary
services, security arrangements, and market facilities. These services will
stimulate more and more of the southern livestock potential surplus to proceed
to Southern Kordofan markets and from there along the SSR to Kosti and finally
to the congumer and export marketa.

The important markets of White Nile Province are Kosti, El Dueim, and
Tendelti from where the anima) aru woved to Omdurman and Gezira. These markets
have had increasing sales of livestock during the seventies and eighties. In
1982/83 Xosti sales were 53,500 head of cattle out of 71,700 which entered the
market. Sheep eales wese 141,500 out of 179,200 which entered the market.
El Dueim market sales during the early eighties were about 7,000 cattle and
30,000 sheep annually. Tendelti recorded a few thousand cattle and sheep
gsales.

When the 9SR {8 established, these markets along the eastern portions of
the SSR, namely Kor ., Tendelti{ and othern, unlike the weatern SSR markets,
will be outlets not only for dry season sales but also for the wet season. The
present potential for cattle sales from White Nile 1is 116,200. Further, cattle
off~take will be stimulated due to SSR benefits, to an estimated off-take of
17,800. Moreover, the White Nile markets will also receive dry season live-
stock trekked by traders along SSR. Due to the substantial increase in live-
stock numbers expected in the White Nile markets, adequate market facilities,
vatarinary 8, and feedstuffs should he made available.
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In conclusion, the total numboer of cattle oxpected to utilize the HIR on

their way to Omdurman are:

Eatimated Cattle Numbers
baged on 1980/8) data

Bouthern Darfur Province 99,900
Southern Kordofan Province 59,300
The White Nile Province 134,000

TOTAL 293,200

Marketing Recommendations

1.

The eatablishment of a Southern Stock Route Lls recommended because the
route will:

a) provide an important link with the expanding markets for livestock
and meat inside and outside the Sudan,

b) be an important outlet for livestock surpluses which are expected to
use the whole route or sections of it,

¢) play the vital role of attracting and stimulating dry season
livestock sales to golve the problem of summer livestock shortages
for domestic and export markets attributable to the seasonality of
present livestock supply,

d) be the least expensive means of transport during the dry season while
other means like the NSR, the railway, and trucks are much more
expensive.

Although the cost reduction benefits of the SSR may result, through market
forces, in higher producer prices, public policy should be formulated to
assure higher prices for the producers.

To facilitate the buying and selling of animals along the proposed voute,
markets should be organized and supported with veterinary services, water
points, pastures and feed, and security arrangements.

Location of these livestock markets should be based on the number of
livestock in the sections and districte through which the route passes.
Market buildinga, arrangements for auctions, personnel, and facilities
should be alloceted accordingly.

Although Southern Darfur Province has the highest off-take, {ts markets on
the SSR are few., Larger markets need to be organized at or near Birka
Khadra, Lake Kundi and Safaha. There can also be more markets for inter-
mediate sites between Birka Khadra and the eastern boundary of Southern




6.

7.
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In Bouthern Kordofan, the livestock off-take is substantial. Markets need
to be organized along or near the S8R and provided with factlities. Thosa
sites aro Fl Meiram, Lagawa, Kadugli, Abu Karshola, Bhirkeila, and Fl
Abbaseiya. Tha llvastock markets of Kadugli and Kl Abbassiya ohould
recaiva special sttention as they lie on the feeder routes which link the
88R to southern Sudan livestock sources. Nomad producers gathering anites
at Abyeli and sim{lar places should also receive norvices to stimulate
supply to the S8R and itn feedar routes.

In White Nile Province, Kosti{ market receives LMMC support, but Taendelti
and K1 Duiem markets need botter organization to handle larger animal
saleo not only from White Nile Province but also from western Sudan.

The small tradera who buy liveatock from producers for movement to markets
along or near the S8R should be helped and encouraged by means of lending

credit and providing market facilities which ocnable them to pursue their
activitien.
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ANNEX 1

EXISTING WATERYARDS ALONG THE SOUTHERN STOCK ROUTH:

Southarn Darfur anu Northern Kordorau

The following information has been assembled from records available with
various offices of the National Authority for Water Davelopment. Although
the team did not visit each wateryard, it is believed that the information
i8 generally up~to-date as of 1984,



EXISTING WATERYARDS ALOKG TdE SOUTHERN STOCX ROUTE:

ANXEX 1

ial | Location Name National Coordinates Year | Toral | Static | Bore- | Toral Pump Eagine Stozrage Sumarss
well Com- | Depth | Water | hole dis— Type Capac~] Condi Iy Caod 1 Tk
Ro. pleted | m. level | yield { solved izy | tiozs rioa | Cazac— foadiv
Long. Lat. o @3/ | solids =3/h ity Tiez
rpa. =3b
1 Beggara I 2736 25-55 | 10-18 63/69 | 93.8| 53.3 Low
" 11 4346 "o" won 11/72 98.5 46.6 Zdeco 4.5 Good 32 Soac
2 Apergu I 2737 25-2%1 | 10-29.5{ 68/69 | 368.2 1 70.i " 255§ Good 33 Good
* 11 5278 "on “ " 71/72 { 364.8 55.1 Schoellen 3.45 Good -
3 Abu Rega 3305 25-20.5{ 16-28 69/701274.2 ) 54.9 382 " 5.45} Good 53 Good
4 Al Amud ElAkhaddr I 3306 24-37 19-22 63/70 1 272.2)103.6 Edezo 4551 Good 33 ood
" ” » IH 5284 —— 71/721243.0| 54.8 Schoelien 3.45 Good - :
5 Hineiga I 3307 25-04 10-40.5{ 69/70 § 201.2 8a.0 330 NO INFOEMATION A M
“ 11 5905 wow "o 72/73 | 169.0 58.4 5.% Edeco Poass Goed 33 iGood §
6 Wad Haggam 1 1176 24-43 10-42 60/61 § 192.0{ 88.5 5.5 Sch;;e‘.le:‘; 5.55 Good -
» “ o1 1252 no» "ovol 6162 1309.0) 79.2 5.5 " | 5.531 Socd - H
" ” Ifr 4345 won n.o" 70/7) § 309.4 - | Tdeco i 3.341 Good | i 30 Goad i
7 | Ghibebeish I 2181 24-54 [10-34 | 67/68 | 103.6f - { Schocile:‘I 5.45} Sced it i i H
" 11 21814 |" *® woe ot oe7/68 |185.0 ] 67.1 6.5 1 ! i i
" 111 5270 non "ow T1/72 11351 54.9 Szhoeller 5.53 Good 38 {Secd
3 Geleizan 1 2187 24-57 10-33.5 67/68 { 137.2 73.2 v.low NOT YET EXPECTED :
" 11 4126 e "o 70/71 1305.4 1 48.0 % l Sood s2
o IIr - "o won 71/72 ] 230.1 48.3 { Good e
9 Tweifera I 4124 25-21 10-30 70/71 | 195.1 56.7 1a.4 199 :
" I1 4536 *om o 70/71 39.0 NO INFORMATION AVAIIA3LE y
10 El Hallufa I 4127 25-05 10-27.5( 70/71{292.9} 54.2 4.8} 200 :
" 11 5296 "o now 71772 | 304.8 50.9 Schoeller] 5.45 Good | Torpedo 32 i
11 Ligedeiba 4166 24-44 10-35 70/71 ] 368.2 70.% 14 .5 330 - 3.5% Good " s2
12 Goweheina 4167 254-43 10-31.5§ 70/71 ] 218.5 69.0 la.a ) 480 i 5.4 1 Good " 32 H
13 Mellenm 4992 24-54 10-40 70/71 ] 224.6 10.4 14,4 & NO INFORMATIOR AVAILAZLE H
14 Ragaba Ayadi 5244 24-59.5 10-30.5 71.72 § 307.2 - i H
15 Seroub 1 5899 24-50 10-35 72.731189.0| 69.8 5.4 Edeco 4.54 | Good | Lister 50 {Good
" 11 5300 now non 72773 ) 211.8} 70.2 5. Schoellern 5.45 Good | Torpede - i H

]

] i

3
[
=
=

]
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ANEEX 1

EXISTING WATEXYARDS ALOMG THE SOUTHERS STOCX ROUTE: SOUTHSEN DARFIR Coccinmed

1] Location Mame Baticnal Coordinates Yexr | Total | Static | Bore— | Total P Exgise Sterage Jemasks
Well Com- | Pepth | Water | bole din- Type Capac Coxdi~ Type Comd 2 Tk
Xo. pleted | =. level | yield | solved ity | tioas tins | Capac— Coadi—
loog. | Lat. =, [®3/b | solids 2}k ity | zizsa
o =3
Buta Angara I 5901 25-10 | 1041 72/73 | 188.4 | 62.8 5.4 B0 INFORMAYION AVAYLANLE
» - 1I 5902 .- - 72/131195.6 | 62.5 5.4 ASANDOMED
Shurrab 1 2471 24-49 | 10-40.5§ 67/68} 68.0 ARANDORED
e I 2682 " . “ = | 68/69{3c8.8] 85.3 FO INFORMATION AVAILANLE
- I - . = " - 71/721286.5{ 80.5
Garrass - 25-05 | 10~30.5 B0 TVFORMAYION AVAILASLE
Asleila 4989 25-13 |o-42 | 720/JIRTT 66.2 | Ie.4] 400 | Schoelled 5.45 | Good | Torpedo [raiz | 53 {ooad
Tagriba I 3308 25-22 | 10-45 69/60 } 214.9 | <2 320 - 5.45 | Good | Torpedo | Fair 32 Good
" il 5282 .om - . 71/72[225.5¢ S9.% BO INFOIMATION AVAYLAXIY®
El Beida 4132 25-28 | 10-44 70/71 | 282.6 | 56.4 13.1] 240 Edeco 4537 Talr Ter | ¥aic 50 Sood
Goz El Sucheid 2433 25-40 } 10-47 67768 | 143.3 ) 5.8 350 Schoellery 5.45 ] Good } Torpedo | Pair R &ood
Es Sarig I 3303 26-01 | 10-39 69/70 | 249.9 | 68.3 320 Edeco A.54 | TFair]Lister (Tair 59 Good
"o It 4352 .- . - 70/31}201.2| 61.0 4.0 Schoeller 5.45 ] Cood | Torpeds | V.Cood Xo: Opesatiz
El Feid Baga'a 2050 26-08 | 10-37 68/69 { 137.2] 54.9 Edeco 4.54 | Yair }lister |rair 32 tood
Habib Suliman 3130 -26~15.5% 10-35 68/69 J 179.21 53.6 5.5 440 30 INFORMATION AVAITAXIYE _
Martenda 2733 -26~23 | 10-27 65/6% 1132.6 | 57.9 0 = 53 Sood | Sor Dperatiz
Usm Harefays I 3284 26-28 | 10-28 69/70 { 132.7 ] &A.7 6.6 150 Schoell:ﬂ 5.45 1 Good ) Torpedo j V.3ad | 52 Sood
- b Ix 5294 - - - - 71/72 | 155.0 | &4.2 3.4 820 Schoeller 5.45| Good | Torpedo | ¥.3ad
Taravays I 4121 26-39 | 13-24 w/71 12.0 39.0 B0 INTORMATION AVAITAXIE
- 11 4333 - - " o= 10/71 5.4
Bayames I 4105 26-31 {10-14 20/71 { 251.4 } 38.8 18.4 ) 200 Schoellern 5.45} CGeod | Yorpedo V323§ 30 Goad
- 11 4331 . = .- 70/71 | 250.8} 36.6 4.0 - S.45}] Good Il T.iad
Babagaya I 3233 26-36 1} 10-0h 69/70 { 181.0} 37.1 200 - 5.45 | Good - v.3a ] 50 Good § Not Operazia
" 11 4350 " - - . 70/71 1309.4| 36 6 9.6 - 5.451 Good - V.5t Good | So¢ Operatim
3
ns
a
~i
> H]
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EXISTING WATERYARDS ALONG THE SOUTESRN STOCK ROUTE: SOUTHERN DASSTR Contizoed

Location Name National Coordinates Year | Total | Static | Bore- | Total Puxp E-gine Rsorage Remasxs
Well Com- ! Depth { Water |bole dig- Type Capac— Condi< Type Caad 1+ Tazk
Bo. pleted | m. level | yield | solved ity | zions tion | Capac— Coudi
Long. Lat. a. =3/k | solids 23/a icy ziem
pra. =35
Gardud Dimsu I 43254 26~50 10-14 70/71 {332,211 38.1 Schoeller 5.45 ) Good | Tospedn [ V.Zad | SQ Goad | S zaz’”
" L § ¢ - voo» now - - - 5.45 | Good | Stawic {V.3ad - }Sc: Opezar
Taror 4118 26-52.5 10-21 70/71 } 296.3| 36.8 13,81 320 - 5.35 ] Good So - 53 Sood { Bo Cperaz
Uom Agag West 1 4325 26-58.5 10-04 70/71 | 310.0] 33.5 5.35} Good | Torpeda [V.3x2 | SO Cood | Soo Opezat
. " It 5243 " » .n 71/72 K0T YET ERECTED
" " 11X 5249 vo" o 71772
Uom Agag 1 4099 27-04% 10-01 70/71 | 337.4} 30.2 14.4) 300 Schoeller 5.55 | Secod | Torpedo j Fair 32 Good
" s i1 - ” " »o» NOT YET ENECTED
Usm Harahur I 4139 27-06 | l0-07 70/71 1 239.3| 37.3 0.3 Schoellern 5.45] Good | Torpeds | V.3ad | 30 Good : Boz Jperat
" " 11 4335 "o b 70/71 j 3119 38.1 4.5 - 5.45} Good - V.3ad
Zarzaraya 1 4103 27-04. | 10-12 70771 {337.5} 35.1 15,8} 300 Schoelled 5.45| Good »0 - 52 Good { Sot Cperar
» 1I 4326 not nr Wi -~ - 5.9 - 5.85] Sood = - Xaz Operas
El Har 4330 7-01 10-20 70/71 | 370.8 38.4 3.7 340 Schoeller 5.451 Good %o - 33 Socd | Soz Operas
Ragabat El Dud 4112 27-10 1o-21 70/71 } 193.2} 5B8.9 3.0} 500 Schoellern 5.45 ) Good | Torpedo V.3a2 ] 30 God | ¥z Operaz
Andella I 4135 27-11 10-19 70/71|193.2| 58.2 16,5} 400 Schoelled 5.45{ Good | Torpedo | V.3a% ; 30 Sood { Saz Cperas
" 11 §137 " " -" 70/71 | 257.6 58.2 - ASANDONED ITE YD INCLIEATION
- I11 4353 » » » = 70/71 | 265.2 ) 67.1 4.4} 500 NO INTOAMATION AVAILARLE
Aradeiba I 3118 27-10 |} 10-15 68/69 | 115.2 Schoelles 5.45| Good | Torpeda {V.2ad § 52 Sood | Sor Dperatizg
- 11 4140 a w non 0/7L 1307.7 ] 29.3 9.0 SOT YET ERICTED
Gardud Eneimat I 4138 27-10 10-0% 70/71 | 319.1 29.7 14.4 Schoelle 5.85 1 Good | Torpedo 1 ¥.3a3 { 52 Cood | Sot Cpe
" " i1 4355 "o. L 70/71 { 331.1] 36.6 4.0 - 1 5.45 ’V.Bad - v.5ad Xor Cpe__
Dahal 5918 27-09.5 10-05 72/73 { 399.1 52.1 4.5 280 NO INFORMATION AVAILARLE
Dawano I 4097 27-13 10-02 70/71 { 313.1 28.8 12.¢ 340 Schoellery 5.35 | Good | Torpedo | F.3ad | S2 Saod | NoZ Cperal
" Il 4323 - " ®on 70/71 [ 295.8} 35.7 5.6 FOT YET ERICTED
Hegleig El Detta I 4101 27-09 | 1o-0l1 70/71 { 359,61 29.0 1.4 30u Schoellarn 3.45) Good | Torpeds> iv.3ad | 50 Sood | Soz Cperaz
" i - g A385 e » " 70/71 1 350.3] 35.1 5.6 - 5.45 | Good - V.3ad 3oz fpac_




ANNEX I

EXISTING WATERYARDS ALONG THE SOUTHERM STOCK ROUTE: SCUTHESN DARSUR  Csztinced

I
Location Name Nationai Coardirates Year | Total | Static | Bore- | Total Pu=p Eogina Szar Zemacks
Vell Com—~ | Depth | Water | hole dis- Type Capacw Comdi4 Type Cond i Tazk
No. pleted | =, level | yield | solved ity | ticas ticz | Capas— Coodimy
Long. Lat. m. a3/h | solids vd/a iy zisa
pe=. =3z
Abu Namna I 4096 27-18 i0-06.5{ 70/71 | 3159 28.1 12.0{ 300 Schoelles 5.33 Good = V.3ad ST | Scod | 3or Operasizg
" o 1I 4322 - " "o 70/71 } 317.6 36.3 4.0§ 500 ERICED
6 Kudi 4109 27-23 10-17 70/71 §290.6 } >i.i 12.0¢ So0 PIOTIW OF FIXZ SAND
7 Alunna 4108 27-16 10-22 70/71 | 219.1 58.1 5.3 & Schcelleq 5.35 ) Good I Torpedc [ v.Good 52 ood | %oz Cperaninm
8 Kurkuri L 4110 27-28 10-16 70/71 }292.6 | 44.0 £.0 329 Schoelled 5.35 | Good b= - 52 Sz Cperaziy
" Ir - "o "o. 70/71 Ps6.4 ) 7.9 5.8 BOT YET ERECTED
Merair 1 4095 27-28.5 10-05.% 70/71 {287.9} 27.2 12.0§ 262 Schoellen 3.35§ Good | Torpeds [ v.3a2 } 353 Sod § ez Ope
i I 4321 non " 70/71 | 288.1 35.6 4.0 - 5.43 Good - V.Bad eI Ope
Timeis 1 4102 27-30.5 9-59.5 70/71 §267.4| 28.4 $.0] 310 Schoelleq 3.43 1 Good | Torpeds !v.3axd | 30 Good 3wl Spe
" 34 4328 rom .o 70/71 {267.4 | 4&5.1 4.0 " 3 5.4 Good V.sad $ Bz O~
Shadadi El Doleid I 4116 27-35.5 10-08 70/71 | 221.0 | 43.4 14.4 ] 380 grundpsd | 13.6 Good So - o ! Soz Ope
" ” " 15 5713 won wow 71/721221.0| 57.3 1.8} 580 Schoellen 5.45 Good =2 T
Korga El Debba I 4100 27-35 | 10-05 70/71 | 246.7 } 33.% 12.0| 500 Edeco 5.54 | Goocg v.3a2 ! %o =
- " - II - - "o~ - 245.7 | 33.9 Schoelian 5.45 ¥-3ad S
3 Meiram I 2193 27-50 | 10-05.5 67/68 | 191.5| 39.7 5.5 320 Schoelleg 5.45 ) Good Goad 22 Coe-
" 1 - L - - Edeco 4.54 | Good Good opes
4 Khushein 3249 27-53 {10-16 - 212.7 - 320 Zdeco 4.5% | Good ¥-3ai| 52 Sco
5 Dawvas 2211 28-07 10-02.5 - 203.0 - 3535 Edeco £.55 Good Fair 22 )=
6 Abu Humeira 4519 28-17 }10-25 70/71 | 267.9{ 36.3 7.6 s0C Edeco 4.55 | Good Fair 52 2
7 Antitla 3833 28-14 10-00 69/70 - - 15.5 350 Edecc $.55 ] Good Fair 50 oz
8 El Ogud 1 3250 28-06 | 10-10.5 - Edeco $.55 ) Bad Fair 33 S
- L § 4 3842 nowm "o 69770 | 256.3 74.9 10.03 RO ISFORDMATIONS AV,
9 Uz Shaag 3560 28-48 10-33 - - - 250 50 INFORMATICON
° Debbat Obeid 5569 28-55 11-20 71/72 | 17L.0 64.3 29.9 Edece 4.5 T T 52 Soz Jperatizz
1 Kirkir 4555 29-03 11-03 70/71 | 183.0| S53.4 &.5 250 Edece 4.55 F 4 52 Sor Cperatisg
2 Abu Likri 3258 28-55 |} 10-56 69/70 | 289.3 480 Edeco ES b3 Good 52 7 30X Operatizg
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AMNEX 1

EXISTING WATERYARDS ALONG TEE SOUTEEIM STOX RCCTS: SOUTHEAN DAXFTR  Coosizued

T

:ation Name Nacional Coordinates Year | Total | Static :
Well Com— | Depth  Water 3

Bo. pleted | m. lewel -E

Long. Lac. =,

2514 29-11 }11-22 67/63 1 23.3 2.5
" on

‘osyital)Il - “ -

‘kinat I 1839 27-43 10-10 65/66 | 283.531 37.9

" )84 3237 b ron TL/72 2227 &2.0
3 El Udam 3250 28-00 | 10-04 63f70 | 245.3 -
cula 3845 27-5% 10-19 89/70 1204.9 $C.9

5528 29-01 | 11-25 71/72 | 87.0 13.C 32 ll

T T
5568 | 28-56 f11-25 | 71/72| 75.0{ s7.8 ; } i
Elfas) - 29-06 | 11-35 i ! }
2126 30-30 | 11-52 - 25.1 258 | g Good | 2
- LI - - HES Good | -
ita 2716 {30-35 {il-52.% - 27.3} 10.6 32 912 Sood | 2
la 27162 {30-48 ) 12-¢8 - 50.3} 1.1 323 [ ¥.5o0d s
4598 | 31-01 |12-10 68.3} 5.5 323} Is Good | 32
3952 | 30-43 | 11-62 3.8 - 5.51 830 | = 5 Good | 52
GROUP OF BOREBOLES (}8) WORKING SATISFACTORILY FOR TOWN Wa~Z2 { i
3553 | 30-a1 | 10-0% 19.7 561 659 W YI
3555 | 31-05 {10-51 22.7 5.8} £20
a 6350 §31-15 | 1i-26 26.3 .9} : :
1630 | 31-20 | 12-20 15.81 373 5.5 a2 37 ) Seed i ¥oc Jpesazig
1 ~ 1631 |t o o= 57.81 36.4 5.5 ; L mer. Samis.
I 1632 " 0 (o = ss.o} 38.2 3 i %o Jpetasiag
K - " on n oo - - 5.5 33 @ Zomd  Soc lperaziag




N Rl

ANNEX I

EXISTING WATEIYARDS ALCONG THEE SQUTHERN STOCX ICTTE:  NOITSEIN KOITCFAN

¢ '
Location Name Nacional Coordinates Year | Tozal ! Stazic :
Well Com~ | Zepth | Water
No. plezed | =. level
Long. Lat. a.
2 31-12.5 1250.5 H . H
= 31-28.4 12-45 i i i 1 H
rekrat 31-25.5 12-42.5 i b 1 i v H
‘ariya 31-23.5 12-41 ¢ Tdece P54 Falivilistes bos2
H 1 H i ! H
31-26 | 12-41.5 ; ! 334 Falzilister ; Seed ' 32
aggas 31-23 12~42 i S 3.5 Cood ! Liszes | Falr =T
31-28.9 12-47.5 | i i $3
aomran 31-32 | 12-a7 H i ! 32
_hadi 31-38 12-47 1 i H 32
31-39 | 12-s4 i ! = ; =
i i i 3 ;
Kitir 4863 32-25 13-02 134 .0 32.0 g rZaraia ' 3.54 3ad i Zzesza R
¢ £ : : ; : H
cika 10 32-16 1300 1313 75.8 %6.7 ) i 30 INSTRMITTON AvAILAX? i
)3 . 668 32-04 | 1Z-00 128.8 75.8 ) ! i Bdscz 4.5 Goody Listex 3
: ‘ ’ ; i
1 - nom " o ; i Schoells 55 | Torpede
b - 31-57 | 13-01 {E i
1r 3578 .o - 183.0 83.6 2.9 e LT L3
- 31-53 13-01 1960 153.6 5.7 3.5 i i22.7 -7 3ad Sec Jperal
teiga I 1050 31-46 | 12-59 : : i ;
" 34 1992 " " " " 169.5 ] 100.0 i ; !
eirat 1 31-50 | 12-58 ¢ ' Fxiz | 3 7.3 3of lpeTas
" I e" "o i 1 Faiz | H Sct Iper 3.
I H i !
! i ‘




ANEEX I

EXISTING WATERYARDS ALONG TASE SOUTHERN STOCK R0UTE: SORTHEIN XORDCFAN  Coziommd

Locarion Hame National Coordinates Year | Total | Stazic | Bcre— ! Tozal i
Well Com- | Depth | Water |{hole dis-
Ro. pleted | =. level }yield | solved
Loag. Lat. =, =3/ | solids
.
Maleih 31-49 12-5%
talona 31-52 12-55
Rawiga I 3{-55 |12-5%
g - n w =
im 4743 32-43 j12-21 132.% S0.% 3.3
real I 31-45 12-48
" 11 o P
- Ajgheein I 1022 31-a6 12-51 1855 153.1 37.0
e 1 n on n o
ar El Cufur 31-4} 12-48
beldya 31-50 12-41
z Khadra I 1199 3145 12-52 1980 163.6
" 11 1240 non "o 1961 183.2 !
amaleika 283 31-52 12-20 1852 135.0 '
" 11 284 .- "o " 218.2
" IIL 327 wow v 1953 225.5
* v 514 "o "o 223.2
*mm Dam 31-50 1244 :
aigil 31-56 12-50 ES:haell:#
z Habil 31-58 | 12-47 i PEdecs |
Fewwila 31-54 {12-56 :
Naam 31-58 §12-59
u Rukba I 1911 32-03 12-55 18386 152.5%
" .oy 2902 " w w n
Bat.zn 2888 32-03 12-55




ANNEX I

EXISTING WATERYARDS ALONC TEE SOUTEERN STOCK EOUTE: NORTHEEIS EOINCFAN  Costizced

13
Location Name Kational Coordinates Year | Total | Stazic | Bore- | Total Pump Exgiae Remacis
Well Com— | Depth ! Watar | thole dis- Trpe Capac— Codi+ Type Comdxe 3
Ro. pleted | =. level |yield | sslved ity {tieszs ziom {
Long. Lat. =. =3/ | solids 2372
pom.
Taiba 32-04 | 12-53 Liszer OperSat
Sabaa 4859 32-33 | 12-52 252.% | 50.0 2.5 Liszer
Gunga 32-55 | 12-58 Tarpede 1 H
El Rashidi 32-40 | 12-13 ! Torpeds ! H Omer.Saz
Aghsel 2391 | 32-35.5 13-11 121.2 i b b :
Tendelti (1922-1981 CROUP OF BORTEOLES CPEIATING SATISFACICRITY FOR TEX IOWM WATSI STPRLY 4
3 3
R
£ ! H
Unn Kalagi 2368 32-19 § 14-58.5 151.5 78.5 30 INFOSMATICON AFAIIANIE & [
El Sheikh ElSiddigQ 2369 32-19 14-55.5 109.1 55.8 4.5 ] H i :
»oom " I L 191.0} s5.8 - 1 :
Abu Sinegeid I 32-21.5 14-55.5 8.8 23.2 - i 5
" " 11 6642 mon " ow 75/75 | 110.§ 23.2| 227 B i
El Madina 6646 32-19 14-55.5 74/75 1 96.7 18.2] 38.2 H 1
Goz Abu El Hassan 6644 32-18 15-54.5 74.75 ] 105.5 57.8) 27.3 i ¢
I1deid Sagheiron I 1804 32-07 14-44 1965 153.0 35.8 3.5 i H
" " | 1869 = |nm ¢ = {161.8| 20.9] 4.5 { i
Abu Hareira s121 32-10 | 1a-42 110.3 10.3} 1s.5 !
El Shatawi 2364 32-07 16-38.5 109.1 21.8 5.5 i i
Wad Nimir I 1868 | 32-08 | 15-32.5 1965 | &5.5 20.9 Adler 4.54 | Fair | Doe:z i 53 |cooe iScx Opes
R ¢ ¢ 1928 |*» " = " 1966 | 8181 18.2} 2.8 Schoelled 5.43 | Good | Torpads jSood i Coer.
El Sufei I 1785 32-07.5 14-32 1965 [102.0] 22.7 5.8 Schoelles 5.45 | Good | Liszer [ Sood l 2.7 | Soed | Ope:.
" L. ¢ 4 1803 ™ " .- 71.5 22.7f A5 Adler 4.54 ] Good | Dcerz }Good - i Czesx.
" " Hospital I1Y - no- L 74775 { 192.4 2.9 5.8 - 4. Good - Sood l $2  [oood ioper.
El Reheidat 4721 32-08 | 15-28 I151.5F 120.6 5.5 BOSEECLE RATER VERY SALINE  CS=XICANTY THNEIT FCOK ETMAX OST
i T i T i i

BT
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ANNEX I +
EXISTING WATERYARDS ALONG THE SOUTHEZIN STOCX ROUTR: NOITESEN KDIDOFAN Coztimued
Location Name Wational Coordinates Year | Total | Static | Bore- | Tozal Fump Zogine Star A=k
Well Com— | Depth { Water { hole dis- Type Capac Condi- Type [ Taxk
No. pleted | m. level | yield | solved ity |tiocas tica | Capace Cooding
Long. Lat. =. w3/ | solizs =3/h ity tisa
. a3/h
Gox Bl Mabeid 32-08.5 14-26.5 156.1 25.5 RO INFCSMATICS AVAILASLE
Abu Gurad 1 2367 32-08.9 15-24.5 132,47 57.6 CHEMICALLY DLNFIT FORX BEIMAN ST
- R 9 § 6315 "o »ow 130.0 57.86 5.4 CHEMICALLY CEFIT FOR HIMAN PST
Goz 8 L:id §313 32-08.5 14-24.5 145.0 47.9 9.0 Zarafa | &.55] V.3af Lister Il‘xir 2.7 i Good { Boc Opes.Saz.
Wad Samuri 32-09 | 14-23 122.7 11.8 50 INFOSMATION AVAYLASLE i
Goz Ei Marafein 2884 32-09 14-21 i151.5 28.8 4.6 CXEMICALLY UNFIT FOR BiT™MAX CSE
El Toras El Khadra 32-87 | 154-18.% 143.9 25.5 Edeco | 4.53 ] Good { LisTter | Good 22.7 1 Good fQOper. Saris.
El Usheira 32-09 14-17 122.7 27.3§ 18.0 X0 INFOEMATION AVAIZASLE
Abboud 5178 32-08 14-13.5 155.5 45.5 NC INFOXMATION AVAYLAIIE
El Mandareib 2985 32-09 14-12 85.2 21.8 3.5 CEEMICALLY UNFIT FOR EiMaM USE
Areik 7313 32-13.5 14-11.5 93.6 27.9} 23.0 NG INFOSMATION AVADAR & -
El Sefeiran 32-11.5 16-11 75.8 - NO INFOSMATION AVAILABLS
Shabasha 1 1830 32-14 14-0 1965 48.2 4.5 - Schoelled 5.55 Good | Torpeds | Good 53 Scod | Oper. 3asmis.
b II 1863 .-ow now Adler 1 4.53 | Goed | Deet: Fair Qper.Saz.
" 111 - .o "o 1965 55.2 21.2 10.0 Szhoeller 5.4 Good | Torpedo | Good 52 God ;) Oper. Sazls.
El Talha 2360 22-17.% 14-05% 86.% 7.0 4.6 N0 INFOAMATION AVAILAZLE
Abu Nail I 2887 32-12.5 14-03 97.0 27.9 5.5 CEEMICALLY DNFIT FOR ECMAN UST
" "Iz 3006 non "o 68/69 ] 75.8 3.2 4.4 CEEMICALLY UNFIT FOX SMAN USZ
El Mansoura 2398 32-13 14-01 130.3 16.7 4.6 CHEMICALLY [CNFIT FOR dTMaN DSS
El Shabouna 32-16.5 14-01.5 80.9 19.7 KO INFOIMATION AVAIZARLE i
EBishawfa ElAhazda 2402 32-12 13-57 82,5 51.2 7.3 BO INTORMATION AVAILASLE §
ElMaghas ElNashoura 2356 32-18 13-55.5 95.5 17.0 4.5 CEEMICALLY UNFIT FOR ETMAN TSZ
El Mekefei 6818 32-17 13-52 83%.5 21.5 3.2 Edeco 4.54 FGaod] Lister Cper. Satis.
El Terida I 2215 32-20 |} 13-50 67/68 | 62.1 %.5] 55.4 Gtu:.d:'a‘! 10.0 Good | Buck
n " i1 6303 .- b 73/78 30.0 5.5 4.5 KO ISFOSMATIOR AVAILASLE
Wadi Afu 7669 32-16 13-50 76/771 57.0 - - ABANDONED BO3EBOLE BASIWENRT
1 ! i




ANNEX 1

EXISTING WATERYARDS ALONG THE SOUTHERN STOCK KOUTE: NCRTHERN FORDOFAN  Coctinmed

Serizl | Location Name National Coordinstes Year | Total | Static | Bore- | Total Pmp Eagine StoTage Ramgrkce
Well Com~ | Depth | Water | hole dis~ Type Capac-| Condi~4 Type Cond 1+ Tazk
No. pleted | m. level | yield | solved ity |tioms rion § CapacH 14
Long. Lat. u. al/h | solids ad/k iy rion
. pea. w3/
Mabruka 5135 32-24 | 13-47.5 140.9 LOW YIELDING (3.C.)
Goz Beni Garrar 2358 32-19 | 13-46 106.1 25.5 3.3 CHEEMICALLY UNRIT FOX BTMAN [SE
Kiteir Balla 1 2526 32-26 | 13-45 67/68 | 90.9 25.5 4.6 N0 ISFORMATIOA AV. _

" " II 5794 won no= 72/73 1 104.5 18.2 6.5 Schoellerd 5.45} Good | Tor o | Good S0 Gaod | Oper. Saris.
Eveiva 3040 32-24.5 13-45 68/69 | 107.0 25.8) 23.0 Edeco j 4.55 | Good | Lister | Good 22.7 jGood § Oper. Satis.
El Debeiba 5117 32-27 | 13-43 91.2 26.4) 145 Schoeller] 5.45 ] Good | Torpedo | Cood S50 Good | Opex. Satis.
Galgala I 1874 32-32 13-34 1965 64.5 37.3 6.4 KO INFORMATION AVAILARLY

" Il 1876 Bon non " 65.5 37.3 4.6 5O INFORMATION AVAILASIY
Galli 6280 32-26 13-31 73/75 ] 29.4 5.2 5.4 ¥ono | 4.54 ] Good | Perter | Good 52 Grod ; Oper. Sasis.
El Alsga 2366 32-09 | 14-47 147.0 254.2 6.6 5O INFORMATION AVAILARIE
Uan Gar West 7671 32-24 13-39 76/77 | 121.2 31.3 4.6 8O INFORMATION AVATLASLE
Wad Bl 2aki I 1796 32-12 | 14-28 1965 86.4 36.3 10.0 NC INFORMATION AVAILABLE

" " L ¢4 1833 won "on » 83.0 21.2 10.0 G INFORMATION AVAILASLE
ElKaru ElSenetays 2404 32-40 | 13-19 262.4 - - KO INFORMATION AVAILASLY
El Gezira Abba - 32-38 13-21.% 1972 50.6 AZANDOSED Wil (B.C.)
Abu Shatein 32-31 13-40 42.4 7.6 - NC INFORMATION AVAILASLE
El Marabeia 7659 32-3% 13-26 76/77 | 157.0 42.0 CEEMICALLY UNFIT FOR HEIMAN USE
El Malahas 32-38 | 13-26 4.8 ABANDONED WXLL (B.C.) i
Umm Gar East 4741 32-27 13-49 203.0 9.1 5.4 CEEMICALLY CNFIT FOR HDMAN USE
El Shawal 1 6279 32-40 [ 13-335 73/714 | 30.0 4.5 6.4 NO_INFORMATION AVAILASLE

" " 1I 7677 "on .. 76/77 53.¢0 3.8 4.5 N0 INFORMATION AVAITARLE

El Kunuz 2749 32-31.5 13-39 68/69 | 165.2 13.6 O INFORMATION AVAILABLE

El Rava I 2060 32-30 1343 1967 36.4 12.1 5.5 N0 INFORMATION AVAILARLE

" " I1 6164 " o 72/73 | 54.5 7.6 4.1 BO INFOEMATION AVAILASLE

" " 1II 5793 "= " n 42.4 9.1 N0 INFORMATION AVAILABRLT

Ed Dinegeila 2801 32-22 | 13-50 68/69 | 68.8 13.61 13.8 X0 INFORMATION AVAILAZLY

1 i ]

- e -
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ARNEX T

EXISTIRG WATERYARDS ALORG THE SOUTHERN STOCX ROUTE: NORTHEEN KOXDGFAN  Conrinaed

ial | Location Name Watioaal Coordinates Year | Total | Static | Bore— | Total Pump Exgine Starage Tamacxs
Well Com- | Depth | Water |hole dis- Type Capac Coxdid Tyse Cood 1 Taak
Ro. pleted | a. level | yield | solved iry | ticas tica | Capas< Comxdi~
Long. Lat. a. =3/ | solide =23/b ity ziaz
ppa. w3/h
76 | Abu Guaun 4636 32-25.5 13-52 70/71} 51.5 18.7 4.5 CEIMICALLY UNFIT FOR ETMAM USE
77 | E1 Merebheira 7664 32-20 | 14-05 76/77 | 66.4 7.6 5.0 MO INTOSMATION AVAILASIE
78 | El Debasi 6027 32-15 1413 72/713} 45.5 8.2 5.3 NO INFORMATION AVAILARLE
80 | El Sayal 2796 32-16 14-15.5) 68/63 | s2.4 12.1( 23.1 MO ISTORMATION AVAILABIY
81 | El Sagia El Sagein 5126 32-16.% 14-18 158.8 22.4 | 18.0 NO ISFORMATION AVAILABLE
82 | El Hashaba I 1847 32-13 14-18.5 19865 72.7 30.4 NO INFOSMATION AVAILASLE
" " II 1871 now o * 97.3 21.2 B0 INFOINATION AVAILASLE
83 | Wad Salman 2502 32-17 14-23 67/68 | 121.2 37.3 16.0 NO INFOIMATION AVAILARALX
84 | EiShiteib ElMasgid 4625 32-12 14-22 293.9 3.6 5.5 NO INFOSMATION AVAILAMLE
85 El Laota East 2795 32-25 14-25 63/69 | 113.3 15.2 3.6 CEEMICAILY UNFIT FOR @0MAN jus g
86 | Abu Hubeisa 5127 32-21 13-59 133.9 17.9 16.0 KO INFOIMATION AVAILAZLE
87 | Goz Abu Kilad 32-27 14-54 353.0 14.8 - KO INFOMATION AVATLARLY
88 ) El Geteina I 1773 32-22 | 14-52 65/65 | 95.8 6.1 10.0 50 INFURMATION AVAILASLE
" “ 11 1786 now "on - NO INFORMATION AVAYLAME
" " I1I 1789 "o "o 1965 60.6 7.6 10.0 WO INTOAMATION AVAILASLE
" e w 6165 "o ron - - NQ IXFORMATION AVAILAZLE
" " v 7563 nowu "o 76/77 1 119.4 5.5 10.0 NO INFOIMATION AVAILANLE
189 § El Hebeika 2697 3z-18 14=45 68/69 | 43.9 1.2 5.4 NO TNFORMATION AVAILAALE
190 t El Gsbour - 32-32 | 14-42.5 - 115.2 21.8 - NO INFORMATION AVAILAZIS
191 El Daradir I 2148 32-14 1440 67/68 78.8 8.7 2.3 NO INFOSMATION AVAILABLS
" " 11 - now wom 4.2 10.6 CHEMICALLY USFIT FOR HUMAN USE
192 | Goz El Rakaba 7564 32-14 14-39 76/77 } 149.1 30.3 5.4 BO INTORMATION AVATITARLE
193 |Elgarsa I 2117 32-12 14-37 67/68 1 69.1 9.4 6.5 BO INFORMATION AVAILABLE
° 1I 5007 "nou . ou 70/71 1 48.5 8.2 7.6 K0 INFORMATION AVAILAZLE
194 | Naeima I 1580 32-15 {14-40 1960 78.3 - 4.5 RO INSCRMAT 108 AVAILASLE
" 11 1697 non "o 1564 78.3 - 42.0 RO INFORMATION AVAILARIS
195 | Wad El Hag 7566 32-15 | 14~45 76/77 | 192.7 13.6 7.6 FO ISFORMATION AVAILAZLE




ANKEX I

EXISTING WATERYARDS ALONG THE SOUTHERN STOCK ROUTE: NORTHERN LORDXIFAN Continaed
rial | Location Name Rational Coordinates Year | Total | Static | Bore— | Total Poap Exgine Siorage Remazis
Well Com- | Depth | Water [ hole dis- Type | Capac Ccadiv Type Cond 1 T
No. pleted | m. level | yield { solved ity | ticas tioa { Capac—f Condz—
Long. Lat. . n3/h | 3o0lids 32 iy tico
PP, =372
|
196 | Tomnaya - 32-17 14-34 229.4 24.2 - RO INFORMATION AVATIAIIE
197 | Wad Shalaeia I 2811 32-13 | 14-35 112.4 12.1 NO INFCRMATION AVAILARIE
" ' 11 - T " 78.8 16.3 - ¥0 YEIT ERSCIXD ]
198 Wad El Kereil West - 32-25 15-06 NO INFOIMATION AVATTARLY
199 | Wad El Kereil East - 32-28 15-07 RO INFOIMATION AVAILANLE -
200 | Wad Garenabi - 32-29 15-11 B0 INFORMATION AVAILARZLE
201 J. Aulia East 2664 32-30 15-15 1972 166.7 11.8 Mono 12.0| Good | Karlosk Good 22.7 j Good I Oper. Sazis.

- AT -



ARNEX 1

EXISTING WATEKYARDS ALONG THE SOUTHERM STOCX ROUTE: KHARTOUM PROVINCE (West of the White Kile)

)
»
=
=

t

111 Location Name National Coordinates Year | Total | Static | Bore- | Total Pemp Zagine Storage Ren3yrcks
Well Com—- | Depth | Water { hole {- dis— Type Capac— Cood2+ Tyve Coadi Taak
Xo. pleted | =, level | yield | solved ity | tions tiza | Cxpacy Coadiy
Long. | Lat. n. |[=3/b |solids w3/ ity ) zisa
_pre. a3/

Sandunab 6447 32-26 |} 15-12 1975 72.1 8.1} 31.8 Grid fos | 15.0 Good | Bouck Good 22.7 { Sood | Oper. Sazis.

Mugdab 2602 32-26.5 15-16 1968 45.5 8.7 6.5 ¥ono 12.¢ GooA | Torpedo | Good 22.7 { God z. Sazis.

Amurat 5220 32-25 | 15-17.5 - 139.4 9.1 4.5 Zarafa 4.54 ) Bad jLister | TFair 22.7 | Good | SoT Oper.Saz.

Et Tina - 32-27 | 15-18.5 33.3 9.1 - KOT YET ERECTED

Goz Suleimaniya 5217 32-28.% 15-20 1972 118.7 14,5 13.2 Grundfos { 15.0 Good { Back Sood 2. Gocd | Opez. Sazis.
7 | Bsh Shigeila I 5009 32-27.9% 15-21 1971 {120.9 13.6 1 22.9 Grundfas | 15.0 Good § Bech Good 22.7 j sod T. SETis.

" " II 5238 .o . 1972 97.0 23.0] 16.7
8 | Es Sazara 5026 32-23.5 15-21 1971 }133.0 36.41 3.5 Grund fos { 15.0 Good { Bock Good 22.7 { Gocd | Oper. Satis.
9 Baraka - 32-28 15-22 - - - - Grundfos | 15.0 Good | Bach Good 22.7 | Good { Oper. Sazis.
0 | Qoz Niseir - 32-38.5% 15-21.5 53.0 9.1 NOT YET ERECTED
1 Et Treis 5010 32-27 15-23.5% 1971 59.1 1z.2 18.5 Grund Zas I 15.0 l Good { Bach Good 22.7 {Good 1 0per. Sazis.
2 | Do Uweina 6060 32-26.9 15-25% 1973 72.7 12.1 3.5 ABANDONED Wzll {LOW YIELD)
3 }EL Kedei - 32-25 15-27.5 1983 157.6 46.9 - BOT YET ERECTED
4 | Ghamarab 2206 32-26.5 15-29 1968 | 170.06 80.3 6.5 EBdeco .58} Fair | Lister | Pair 22.7 jGoed | Opes. Sazis.
5 ] Wadi El Sedeir - 32-26.5{ 15-28 1983 {121.2 39.5 - §OT YEY ERECTED
6 | Essheikh ElBasheirl 5215 32-26 | 15-13.5% 1972 72.7 14.4 7.5 Zarafa 4.54} Bad | Doex B2 22.7 { Sood | Cpex. Sazis,

u * 1 5216 (" " {m » " 71.2| 13.6) - Meno 10.0 | Cood | Tarpeds | Fais [ 2.7 {Good | Cpes. Sacis.

7 | UVom Budda I 8543 32-29.5 15-38 1580 1 181.8 57.0| 43.6 Kabraic 3} {

" - 11 8544 von "on 1980 154.5 6.4 | 40.0 } FO INFORMATION AVATIASIE

" b 84 4 8635 @ o 1981 {157.6 37.31 718.9 b

" " v - w w n e - - - - )




ANKEX T1

FIELD DATA SAMPLES
Vegatation Measurements

MAIN ROUTE OF PROPOSED
BOUTHERN 8TOCK ROUTE

This annex describes the understory and overstory vegetation along with
other vegetation circumstances at twenty sample sites along the proposed
88R. The sample sites represent the diversity of the entire 8SR and give
an indication of the types of vegetation conditions that can be expected
along the full length of the route,

Once the sample sections were located, data were gathered and then related
to soil, rainfall, presence of man-made incursions, and grazing condi~
tions, For actual vegetation measuremenis, the 9.6 square foot hoop
method was used to determine the percentage of composition of the under-
story, cover, frequency, and demsity,

For more details on the methodology and analysis of the sample sites, sece
Chapter V.
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FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 3

Sample Site Number: 1 (18 km. east of Sherkeila)

Species
Dominant Overstory Understory Vegetation
Species % Compo—  Den- Species Z Compo— 2 Den- Fre—
sition sity sition Cover sity  quency
Ceppaire decidua 30 14 Schoenfeldia gracilis 75 60 Broken 10O
Boscia senegalensis 5 10 Aristida funiculata 10 Brokez 100
Acacia nublca 60 20 Brachiaria sSpp. 5 100 .
Balanites aegyptiaca 5 15 Litter -
TOTALS 100 59 100 60 - - ‘f

Forage Production (pounds/feddan): 750

Soil Type: Non-cracking clay Cut-out Areas: Cultivated farms; sheet erosion

Topography: Almost flat Grazing Condition: Good
Land Use: Grazing/cultivation in adjacent Water Availability: Available - single borehsle
sand soil

Migration Routes: None




FIELD DATA SAMPLES
Vegetation Measurement

Section Number: 3

Sample Site Number: 2 (26 km. west of Sherkeila)

Species

Dominant Overstory

Understory Vegetation

Species I Compo~  Den- Species Z Compo- p4 Dex~ Fre—
sition sity sition Cover  sity  quency
Acacia nubica 60 20 Schoenfeldia gracilis 80 80 30 180
Acacia mellifera 5 7 Aristida funiculata 5 20 180
Boscia senegalensis 25 15 0ldlandia spp. 10 ig 50
Balanites aegyptiaca 5 13 Bare soil 5 - - i
Acacia senegal 5 10 Litter - - - -3
TOTALS 100 61 100 g0 5] - '

Forage Production (pounds/feddan): 600

Soil Type: Non-cracking clay Cut-out Areas:

Topography: Flat to gently sloping.

Grazing Condition:

Roads; extensive sheebt erosion;
dense regeneration of Acacia

7 " s
nubica and Boscia senagalensis.

Good/Fair

Land Use: Grazing

Water Availability:

Remote

Migration Routes: None



FIELD DATA SANMPLES
Vegetation Measurements

Section Number: 3

Sample Site Number: 3

Species
Dominant Overstory Understory Vegetation
Species Z Compo—  Den— Species 2 Compo— 4 Den~- Tre—
sition sity sitien Cover  sity  gueacy
Acacia seyal 60 140 Cymbopogon nervatus [ o) 25 I
Balanites aegyptiaca 30 20 Brachlaria obtusiflora 5 5 102
Bare soil 10 Litter 5
TOTALS 100 160 160 90 30
Forage Production (pounds/feddan): 500
Soil Type: Non-cracking clay with scattered Cut-out Areas: Meanderirg seascral wvalsr coursas.
stones.
Topography: Flat to gently sloping. Grazing Comdition: Fair/Poor

Land Use: Grazing Water Availability: Xome

Migration Routes: Nome




FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 3

Sample Site Number: &

Species
Dominant Overstory Understory Vegetation
Species Z Compo-  Den- Species 2 Compo— k4
sition sity sition Cover
Acacia mellifera 40 90 Cymbopogon nervatus 80
Dichrostachys glomerata 20 50 Brachiaria spp. 5
Balanites aegyptiaca 10 30 Schoenfeldia gracilis 5
Bare soil 10
TOTALS 100 170 100 &0

Forage Production (pounds/feddan): 550

Soil iype: Cracking clay Cut-out Areas: Migration route
Topography: Low-lying Grazing Condition: Fair/Poor
Land Use: Grazing/browsing/farming (dura) Water Availability: None

Migration Routes: Close to sample site
running north/south.

Fre—
quezsy

120
120
102



Number: 3

ple Site Number: 5

Species
Dominant Overstory
Species % Compo-
girion
Acacia seyal 60
Balanites aegyptiaca 40
(seedlings)
TOTALS 100

FIELD DATA SAMPLES
Vegetation M=asuremeals

Understory Vegetatioz
Den— Species % Comso- i
sity sizisn Covar
70 Cymbopogon cervatus 22 sC 12 I
33 Brachiaria £p%. S 12 1T
e ——— — -
Aristida spp. 33 3% 12 ¥
Litter 13 - - ~
Bare soil s - - =
108 128 52 32

Forage Production {pounds/ieddan): 400

1 Type: Dark cracking ctay

spography: Flat
and Use: Grazing/dura cultivation

ligration Routes: None

Cut-our A-eas: Freguexl burnizg




FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 3

Sample Site Number: 6

Species
Dominant Overstory Understory Vegetation
Species % Compo—  Den- Species % Compo— h 4
sition sity siticn Cover
Dalbergia melanoxylon 50 20 Byparrhenia =pp. 1 S0
Ccmbretum spp. 10 7 Indigofera s$pp. 2
Balanites aegyptiaca 10 8 schoenfeldia gracilis 30
Acacla gerrardii 20 10 Setaris Spp. 7
Lannea humilis 10 30 Cymbopogon mecvatus 33
Bare so:il 5
Litter 5
TOTALS 100 75 106 3
Forage Productior (pounds/feddan): 720
Soil Type: Hard sand, similar to naga'a Cut—oct Areas: Road
(non-cracking)
Topography: N/A Grazing Condition: Good/Fair
Land Use: Grazing/cuitivation Water Availability: No siga

Migration Routes: None
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FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 5

Sample Site Number: 7 (7 km. west of Delami)

Species

Dominant Overstory

Species Z Compo—-  Den-
sition sity

Acacia seyal 60 35
Dichrostachys glomerata 30 20
Balanltes aegyptlaca 10 10
TOTALS 100 65

Forage Production (pounds/feddan):

Soil Type: Dark cracking clay
Topography: Flat
Land Use: Grazing/dura cultivation

Migration Routes: None

Understory Vegetatioo
Species

Cymbopogon nervatus

Schoenfeldia gracilis

Pennisetum ramosuvm

Bare soil
Litter

Cut-out Areas:

2 Compo— 4 Dep— Fre—
sictien Cover  sity  guency
30 85 1¢ 100
35 35 33
10 3 52
10 - s
15 N
=
100 85 48 1

Areas swept by bush fires

Grazing Conditiom: Fair

Water Availability: Available




Section Number: 5

FIELD DATA SAMPLES
Vegetation Measuremerts

Sample Site Number: 8 (15 km. west of Delami)

Species
Dominant Overstory
Species % Compo~
sition
Balsnites aegyptiaca 930

(Open grassland)
other species have been
cleared for cultivation

TOTALS 50

Den-
sity

Forage Production (pounds/feddan):

Soil Type: Dark cracking clay
Topography: Flat

Land Use: Previously under dura;

grazing; animals tracks observed

Higration Routes: None

Understory Vegeration

Species 2 Compo—

sition
Cymbopogon nervatus 20
Brachiaria obtusiflora 20
Aristida spp. 40
Pennisetua razostm 5
Bare soil 1c
Litter 5
100

Cut—-out Areas: Burat 3sreas

Grazing Conditioa: Good

Cover

83

&2

Water Availability: Available (RBafir)

NI



FIELD DATA SAMPLES
Vegetation Measuremezts

Section Number: 5

Sample Site Number:

Species

Dominant Overstory

Species % Compo- Den-
sition sity

Acacia seyal 40 70
Acacia gerrardii 20 20
Balanites aegyptiaca 30 25
Dichrostschys glomerata 10 40
TOTALS 100 155

Forage Production (pounds/feddan):

Soil Type:
Flat, stoney surface

Topography:

Land Use: Grazing/cultivation

500

Clay soil with shallow cracking

9 (34 km. west of Habila)

Understory Vegerarion

Species * Compo- S Den- Fre—

sition Cover  sizy  gueacy

Cymbopogon nervatus 30 &3 i3y 20
Brachiaria spp. 25 25 B
Brachiaria obtusiflora 5 3 ¢
Aristida fumiculata 10 25 hined
Thloris spp. 20 3 e
Bare soil 5 - -
Litter 10 - -

&0 63 33

Cut-out Areas: Buraing by both nomads axd farmers
e bl iohichmbict

Grazing Conditiom: Good

Water Availability:

Migration Routes: Kear to sample site west/east
Shannabla, camels and sheep

5
e
-
o=

®




Sample Site Number:

Saction Number: 5

Migration Routes:

Species

Dominant Overstory

Species X Compo-~
sition
Acacia seyal 30
Balanites aegyptiaca 5

Dichrostachvs glomerata 30
Ziziphus spina~-christi 35

TOTALS 100

FIELD DATA SAMPLES
Vegetat.on Measurements

Den-
sity

20

25

S0

Forage Production (pounds/feddan):

Soil Type: Dark-cracking clay
Topography: Flat

Land Use: Cultivation/grazing

sample site.

500

North/south 5 km. west of

10 (1l km. east of El Semasin)

Understory Vegetation

Spacies Z Compo-

sition
Cymbopogon nervatus 20
Hyparrhenia spp. 30
Aristida spp. 20
Brachiaria spp. 190
Pennisetum Spp. 10
RBare soil 5
Litter 5
100

90

Cut—out Areas: Migration routes; roads; burm:

areas

Grazing Condition: Good

Water Availability: Plenty

I
bl
o
<
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FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 5

Sample Site Number: 11 (25 km. west of El Semasim)

Species

Dominant Overstory

Species % Compo-  Den-
sition sity

Albizia amara 15 10
Acacia nubica 20 40
Combretum Spp. 15 10
Capparis decidua 25 20
Anogeissus leiocarpus 25 15
TOTALS 100 95

Forage Production (pounds/feddan): 650

Soil Type: WNaga'a (hard sand with stones of
different sizes)

Topography: Undulating
Land Use: Grazing

Migration Routes: Sheet erosion; overgrazed
areas; roads

Understory Vegetation
Species

Schoenfeldia gracilis

% Compo-
sition

30

Hyparrhenia spp.
Aristida funiculata

Setaria-pallide-fusca

20
30
5

Bare soil
Litter

Cut-out Areas:

10
5

100

None

Grazing Condition: Fair

Water Availability:

b4 Den-
Cover sity
65 50
35
&5
20
65 140

Not available

Fre-
quency

120
100
160
130

t
b
A
k=1

i
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FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 6

Sample Site Nun2=i: 12 (11 km. weet of Lagawa)

Species
Dominant Overstory Understory Vegetation

Species X Compo-  Den- Species 2 Compo- z Den- Fre=-

sition sity sirion “over  sity  gueaey
Acacia gerrardii 30 40 Schoenfeldig gracilis 59 75 3 180
Adansonia digitata 5 3 Hyparrhenia spp. 20 30 I
Albizia amara 20 15 Aristida Iuniculata 5 30 180 .
Balanites aegyptiaca 10 12 Sporobolus festivus 2 13 180 -
Anogelssus lelocarpus 15 190 Bare soil 20 - - =
Dalbergia melanoxylon 20 18 Litter 3 - - ,
TOTALS 100 98 160 75 105

Forage Production (pounds/feddan): 800

Soil Type: Non-cracking/sandy clay; stoney Cut-out Areas: Sheet erosiox
Topography: Almost flat Grazing Condition: Fair/Poor
Land Use: Grazing Hater Availability: Not availazble

Migration Routes: None




Section Number: 6

FIELD DATA SAMPLES
Vegetation Measuremeats

Sample Site Number: 13 (11 km. west of Debat Obeid)

Species

Dominant Overstory
Species

Acacia seyal 70
Balanites aegyptiaca 10
Ziziphus spima-—curisti 10
Acacia nolyacantha 10

TOTALS 100

Forage Production (pounds/feddan):

% Compo-
sition

Soil Type: Black catton soil with

accumulated litter

Topogtaph :

Land Use: Grazing/charcoal/huating

Migration Routes: None

Understory Vegetation

800

Den- Species X Compo— 2
sity sition
90 Brachiaria obtusiflera 80 70
15 Sorghum SPpPP. 10
10 Bare soil 5
8 Litter 5
123 100 70

Cut-out Areas: Water channals

Grazing Condition:

Low sites receiving more moisture

Water Availability:

Good

Mpderate

[ B U

[3
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i
Ead
wx
T

1



FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 6

Sample Site Number: 14 (28 km. west of Debat Obeid)

Species
Dominant Overstory Understory Vegetation
Species % Compo-  Den- Species 2 Compo— 2 Den—
gition sity sition Cover siry
Albizia amara 20 30 Cenchrus biflorus 40 40 29
Sderocanya birrea 10 20 Eragrostis trennula 20 32
Guirea senegalensis 60 85 Andropogon gayanus 5 1
Boscia senegalensis 10 30 Oldlandia spp. 10 20
Bare soil 15 -
Litter 10 -
TOTALS 100 165 100 40 71

Forage Production (pounds/feddan): 300

Soil Type: Sand Goz Cut-out Areas: Overgrazing/bdare area
Topography: Flat Grazing Condition: Poor
Land Use: Grazing/cultivation Water Availability: Rot availabdle

Migration Routes: None

Fre—
quancy

100
100

20
102




FIELD DATA SAMPLES
Vegetation Measurements

Section Number: 6

Sample Site Number: 15 (54 km. west of Debat Obeid)}

Species

Dominant Overstory

Species % Compo-  Den-
sition sity

ﬁcacia seyal 60 29
Dichrostachys glomerata 30 15
Combretum Spp. 10 8
TOTALS 100 52

Forage Production (pounds/feddan): 500

Soil Type: Non-cracking clay; sand
Topography: Almost flat
Land Use: Grazing; firewood; charcoal

Migration Routes: None

LII--III-IlllllEIllIIIlIIlIllllllllllll.........ll

Understory Vegetation
Species

Aristida spp.

Schoenfeldia gracilis

Brachiaria spp.

e — =,
Aristida funiculata

Bare soil
Litter

Cut—qut Areas:

Graziag Comdition:

Water Availabilizy:

7 Compo-

sition

10
33
12
18
30
10

193

-

Cover

&2

o
L&)

Shesaet eraded arsaas

Good fFair

s availablz

H
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FIELD DATA SAMPLES
Vegetation Measuremenrs

Section Number: 6

Sample Site Number: 16 (61 km. west of Muglad)

Species
Dominant Overstory Understory Vegetation
Species X Compo-  Den- Species 2 Compo— 2 Den— Fr
sition sity sition Cover sity quezcy
Combretum spp. 60 20 Chloris spp. 30 32 pial e
Terminalia brownii 10 5 Cassia memososida 40 32 jos)
Grewla Cenax 20 z0 Aristida spp, 5 iz 129
Anogeissus leio carpus 10 5 Bare soil 10 - - s
Litter 15 - - e
-t
TOTALS 100 50 100 53 & :

Forage Production (pounds/feddan): 300

Soil Type: Non-cracking sandy clay Cut-out Areas: Overgrazed areas
Tapography: Low lying Grazing Condition: Good/Fair
Land Use: Grazing/hunting Water Availabilirsy: Net availadbls

Migration Routes: Close to site of sample
=5 -00 Joutes




Section Number: 6

Sample Site Number: 17

Species

Dominant Overstory
Species

Albizia amara
Acacia §ertardii
Balanites aegyptiaca

FIELD DATA SAMPIES
Vegetation Measurements

(9 km. west of Guwegina)

I Compo—  Den—

sition

10
40
10

Tamarindus indica
Combretum spp.
Terminalia brownii
Guirea senegaiensis

TOTALS

Forage Production (pounds/feddan): 250

5
15
5
15

100

Soil Type: Noa-cracking

Topography: Flat, gently sloping towards a

big Rahad

clay

Land Use: Grazing/cultivation

sity

15
35
10

8
18

&
20

112

M mcarine Branres: Closs o sasple site

Understory VegezZatioz

Species 2 Compo— b4 Dex- Tre-
sizion Cover  sizy  goency
Schoerfeldia gracuis Litter 40
Aristida murahlis Litzer
Sporobolus rastivus Lirzer
Oldlandia spp. Lirter

(Cattle ssen colleiing

the litzer)

5

Cut—out Areas: Shes: ercsissj migzation Toulz
roads




FIELD DATA SAMPIES
Vegartatiose Measucements

Section Number: 6

Sample Site Number: 18 (18 im. west of Sample I7)
Species
Dominaat Overstory ndargtory Vegatazioz
Species X Compo-  Deax- Specias * Compe~ b4 Ten- Tre~
sition sity sizicn Covar  sizy guezey
Guirea senegalensis 79 S0 Cencbrus 2iflorus 3z 33 s jes}
Pliostigma reticulata 10 29 Cassia memosaides 22 M e
Balanites aegyptiaca 5 1Q Uidlandia senegalensis 12 23 P
Dechrostachys glomerata 35 25 Eragrestis trexznula 3 2
3are soil 2z - -
Lizzer 13 - -

TOTALS 100 145 j3n

o
(Y7}
n
n

Forage Production (pounds/feddan): 330

Soil Type: Sand soil (Goz) Area2s: 3Zurnr ar2a3
Topography: Flat Grazizg Cozditiom: Good/Fair
Land Use: Grazing/cultivation Watsr Availabilizwy: Availadls

Migration Routes: Nearby site of sample



FIELD DATA SAMPLES
Vegetation Measuremen:s

Section Numbsz: 7

Sample Site Number: 19 (7 km. west of Abu Gabra)

Species

Dominant Overstory

Species %1 Compo~  Dec~
sition sity

Guirea senegalensais 50 70
Ablizia_saatd. . - 1c - e
Combratum glutinosum 10 8
Sederocayna birrea 5 3
Dichrostachys glomerata 10 8
Terminaila brownii 5 10
Balanites aegyptiaca 5 5
Acacia senegal 5 10
TOTALS 100 122

Forage Production {pounds/feddan): 450

Soil Type: Sand soil (Goz)
Topography: Flat
Land Use: Grazing/farming

Migration Reutes: Close to sample site

Uederstory Vegetazioz

Species * Compe— H e

sizio= Cowar  sityw

Eragrostis treznula 23 g2 33
Cenchrus biflorus 33 22
Aristida pauide 13 3
Fencisetum pediceuat ) 13
Androposon guyams 5 2
Bare sol 15 -
Litter 5 -
s3] 2 7

!

Cut-cut Areas: Burznt axd culiivatad gTeas
JReTaRt Sttt

"
b

Grazing Conditica: Good/Fal

+

Water Availabilizy: Availadie, singla deep
horebola 8 tm. wesl
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FTIELD DATA SAMPLES
Vegaralti— Measuremenls

Section Number: 7

Sample Site Number: 20 (45 km. west of Abu Gabra}

Species
Don:inant Overstory Understory Vegatation
Species Z Compo— Den— Species X Comzoe- - 22—
sition sity sizion Lovar 3iz3
Guirea senegalensis 55 40 Cenchzus biflezz 33 T3 3z
4lbizia amara 10 10 Eragrostis trea-cla 32 27
Dalbergia melanoxvlon 10 15 Oldlandia spp. 3 L2
T - A —— ——— - - 5
Combretum gultinosum 15 10 Pennisetum pedicaualt 3 & :
Acacla seaegal 19 20 Bare soil 22 >
Litter 5 d
TOTALS 100 95 Lze 73 as
Forage Production (pounds/feddan): 300
Soil Type: Land (Goz) Cui-out Areas: 3erat aceas
Topography: Flat Grazing Condiriosn: Falz/Zoex
Land Use: Grazing/farmicg Water Availabilizw: Avalladle (Sikxé:) Admactarig

Migration Routes: Nearby
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ANNKK 101

FIELD DATA BAMPIKSR
Vagatatlon Maasuroments

MAIN ROUTHE OF PROPOSKD
SOUTHERN STOCK ROUTHE

Data on the two nltes contalned fn this annex are taken from sample ' .o
along the feeader routon €or the proposed 83R.  Mathodologlen used In com-—
piling thess data are Lldontlcal to thoso usmad for the samples along thae

maln route and are explalned In Chaptar V an well as on the cover page for
Aonnex 11.



Section Number:

Sample Site Number:

FIELD DATA SaM@L=ES
Vegetarioz Measuremenls

(Cum Ruwaba - Abbassiya)

Dominant Overstory

Acacia mellifera
Boscia senegalensis
Balanites aegyptiaca
Acacia nubica

w WO

Forage Production (pounds/feddan:

Understary Vegezarion

Dea- Spacias
sity
12 Schoenfeldia gracilis
3 Aristida hordeace
2 Sporobutus Ie2stilvus
1 Baresoil
Litter
20
350

Non-cracking clay

Migration Routes:

[ R/ IRV IR v B ]

e )




Ve
Section Number:

Sample Site Number: 1 (Abbassiya - Kosti

Species

Dominant Overstory

Species X Compo—-  Den-
sition sity
Acacia seyal 60 5
Acacia nubica 35 3
Grewla tenax 5 1
TOTALS 100 g

Forzge Production {pounds/feddan):

Soil Type: Non-cracking clay
Topography: Flat

Land Use: Grazing

Migration Routes: Trade cattle route fol
= the road

FIELD DMTA SAMPLES
getation Maasurements

)
Understory Vegetation
Species 2 Compo- - Dem—
sition Cover  sity
Schoenfeldia gracilis 3 52 33
Brachiaria fan thelura 15 13
Sporchotus festivus 5 s
Bare soil 29 -
Litter 30 -
132 32 73
300
Cut-out Areas: Sheet eroded araas mazmy 2ad
extensive
Grazing Comdition: Goodffair
Water Availabiliry: Ro:r availadie
lowing

b g e

DAl

1
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ANNKEX 1V

LLVESTOUK MOVEMENTH AND BEABONAL AREAS
OF CONCENTHATTON [N THE PROJECT AREA



LIVESTOCK MOVEMENTS AND SEASONHAL ARSAS OF CONCENTRATIN

ANNZX ¥

TRIBE WET SZASON GRAZING DI SEASTR GRAZING MISRATION BCCTESY
Fellata South west of Nyals - W. Bulbul Tulus—23g3a2g - Shergaii = Dalal A=zarz - A3 3703 - Tueal -
and Goz Abu Seiala south east !l Banbali and 3aar T! Arad Fulus ~ lagag — IL Fedali-——Radc TD srad
Nyala
Habbania South of Nyala - Badaya Arround Bur: Ruya - = A% 3Zalalz - 3olava - Tl Toodus - Tysumca
and Goz Abu Selala Lake ¥indi 33s22s - 3otz Rara - DIxyil
North east Nyala k Ara>. {3adead = &% Salals -~ Gorida - Hoex - Juma
i Fifl, whaz Tsetss Rxra - X<l - 3ahs 1 Azad
flies perai:t
Rezeigat Horth of Gadid Ras

Awlad Bilala

El Fil and south of El Fasher
North of Muhagria

NWorth of E1 Mazrowd and south
of E! Sharafa

Mesgeria
& :Humur
5:2Zurug

Horth of Babanousa -

EL Tibun - El Odaya -

Abu Zabad Eddvikat

Till Abu Haraz

South of Abu Zabad

Babanousa - Nysla Railwvay Line

— Bahr EI Arad - EI Gariazi
Myyna Siddana -

Dabakir - Lake Abyad

Laxe Keilak

~Kegeria - £} Lagawa

{2} 2 O¢ava - 33

EIl Ga

Mazrzing Advel

Sasaxic.
{3 3abaoocsa - I M:zlad - Magadma-XD

2 = Dabgikis

3xlal

L) A Bazaz - &= Tadad - I lagiua

Laxa Avvad
(6} 3! lagrea-iass Tailak
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N ANMEX IV
= LIVESIOCK MOVEMENRTS AND SEASORAL ARFAS OF CONCENTRATION IN THX PROJECT ARZA Conzimned
TRIBE WET SEASON CRAZING ARXA(S) DRY 3TASH CRATING ARTA(S) MICEATION m(s)
Hawvazma Birka - Abu Zabed -Sooth esastern Xordofan (1) adoc Zadad - Billizg - Xadkgglii -
El Obeid Area {Abbassia - Tegali) Lake Adyed
-3etween Kaks — Kadugli (2} E! Cbeid ~ i Harsz - Delamiz —
~Lakes Xeilak and Abyad Yalodi - X} Leri - Toags
- —Tocga - Kaka {3) £! Cbeid-3i-%3 ~ Cwm 3eremderx — Kxlogi
Kaxa
Wite Hile El Baga area north west of Ed Dueim Tesdelti s=d White Nile Baaks. Eitags — J. Abc Zada's - Zariga — Sme Zerieda~
Baggara Texdelzi~dba Rakda.
Hammar North of En Mahud Wadi Shelecga They £oliow diZfpren: roules everly yemar

(Camel breeders)
(Baza'a)

Shenabla
Camel and Sheep
breeders.

Uoa Dam, Shershar — Elga'a Uom Badr -
Ume Gozein.

Rashad - El Abbaszia — Tam Rowabs -
Er Rabad - 21 Obeid - Raka - Sa'afa
and Kuwei

Ome Gozeiz — Dem Sadz - Sodasi-Iigaa-Shecsbas
Tes Dam — Doa Rowaba - ED Abdassis - Rashad
Toe Goseiz — Tmm Bads ~ IT Massoch.  do= Gadid
Xr Zazad - Thom Liosabi—atdassia

Tom Cozen - Uam 3adr — Uam Defis—idn Jazaz

21 Bm Gaiid—Abdassia.
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