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Camel Pastoralism in the Butana
and Northeastern Sudan:
an interdisciplinary study

B. Abbas & N. Chabeuf & G. Saint-Martin &
P. Bonnet & A. Millaird & H. Beshir & B. E. Musa

Thisstudyis concerned with gaps in knowledge about camel pastoralism in the Sudan. Areas of competence-
building for researchers have been identified in an interdisciplinary fashion and through consultation with
local pastoralists. The results of research activities show different herding strategies paying particular atten.
tion to herd status, composition, and to female performance. Four herding systems incorporate a variety of
modes of adaption. Future research work, dealing with disease, environmental and nutritional aspects and
social aspects surrounding the integration between pastoralism and agriculture is called for, Improvements
in nutrition, health and housing are to be recommended.

Camels are mainly reared by pastoralist
groups who invariably utilise outlying
marginal ecozones in any particular coun-
try. These groups, in theirsearch for themost
suitable circumstances for camel well-be-
ing, have to move over large areas of often
diverse habitats. Pastoralist movemenis—
or migrations—are determined by a host of
factors such as rains, diseases and insects,
predators, range and land use implications
(Monod, 1975; Niamir, 1991). Camels are put
to various uses even by members of thesame
pastoralist group (Ahmed, 1976; Abu-Sin,
1982). There is variability in aspects such as
herd size, her structure, breed, preference,
and complementary activities adopted
alongside camel-keeping. All of these vari-
ations have definite implications on social
development (Putman, 1984; Hogg, 1991;
Niamir, 1991).

Thereisat the present time an upsurge of
interest in the actual and potential produc-
tion of the camel. Scientists, governments
and of coursealotof pastoralist groups have
realised the most valuable characteristic of

the camel, namely, its ability to surviveand

produce under extremely harsh conditions
(Knoess, 1977; Hjort and Dahl, 1984;
Hussein, 1984; Knoess ef al., 1986). The role
of camels in sustenance of large sectors of
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the rural population (Hailley, 1980; Reusse,
1982; Gebre-Mariam, 1987) as well as the
contribution of camels to the international
trade of several developing and drought-
stricken countries have been well docu-
mented (Reusse, 1982; Clark, 1985; Khalifa,
1987).

Scope of the Study

The work presented in this article is part of
aresearchand developmentproject targeted
towards pastoralists in eastern Sudan (Saint-
Martin, 1990). It was acknowledged from
the start that a lot of information is lacking;
that we need to understand problems at the
grassroots level and that we need to
gradually incorporate the interested
population in the intended project. Thus,
the study was approached in a spirit of
“useful dialogue” between pastoralists and
a group of workers from different research
Institutions. In addition to intensifying the
social link between researchers and pasto-
ralists,awidearrayof multidisciplinary data
was obtained. No claim can be forwarded
for strictrandomness of the survey method,
but the large number of camels included in
this study is important and will yield reli-
able observations.




y employs a standardised survey
used successfully for the collection
rdisciplinary data on camel pastoral-
th the following aims:

5 describe the patterns of traditional
el herding (in eastern Sudan).

p) to identify the major constraints in
mel production.

identify the possible research pri-

jties on camel productivity.
] tana area of Sudan was chosen as the

tiidy area because of its vast plains
h are the traditional abode of numerous
alistgroups whorely mainly on camel
ndryfor theirliving (ILO, 1965; Abbas
Musa, 1986; Abu-5in, 1986). The salient
uresof the collected data will be presented
Fu_rther information is to be published

se, cription of the Study Area

23 Butana lies in eastern central Sudan

" ding over 120.000 km?, roughly one
d of the area of the Eastern State. The

er portion extending into the semidesert

3 ecological zones of the Sudan (Darrag,
3 -

e

. _

1 ethods of Study

;12 pilotsurvey of the study area was initially
i ide. Anumber of herdersandlocal leaders
. were consulted, and it was conveyed to the
, astoralists during theseencounters thatthe

utside” world would really like to help
hem, but that there are problems. One,
erhaps the most important, is the lack of
wledge onmany specificaspects of their
ife, their animals, namely the camel, and
their economy. Their interest in and effort
0 open a mutual dialogue between them
nd the outside world was solicited.
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The support of tribal leaders for this study
was crucial. However, all the Sheikhs, Chiefs
and Subchiefs consulted were enthusiastic
and appreciated the need for scientists,
technicians and interviewers to have more
contact with pastoralists, and to obtain reli-
able data. It was also made clear that the
researchers and the material to be collected
had nothing to do with government policy,
and thatthe datawould remainanonymous.

Implementation of the Survey

The study area was divided into three sec-
tors and in each sector a town was chosen as
a logistics centre. The three sectors (and
towns) were as follows:

1) Central and southern Butana (New

Hulfa) sector.

2) Gash, eastern Butana and Atbarariver

(Aroma) sector.

3)Northern Butanaand the Nile(Eddamer)

sector.

Ineach of these sectorsanumber of locations
were chosen as surveyor sites (or camps)
from which interviewers would travel 50
kmin5 days going each week in a different
direction (i.e. north, northeast, east etc.) for
8 weeks (Fig. 1). A total of 21 sites were
selected such thatthe whole study area and
surroundings were represented (Map 2).

The area to be surveyed from each site
was either a full circle, a half circle or a tri-
angle, depending on such conditions as
terrain, natural barriers and pastoralists’
movements during the study (June-Sep-
tember 1987).

The interviewers received a 2-week
training session in the survey organisation.
They were taught how to ask questions and
complete questionnaire formats (described
below). A booklet containing detailed pro-
cedures for completing the questionnaireas
well as some recommendations regarding
approach to pastoralist interviewees was
given to the interviewers to use as reference
throughout the study. Small amounts of
animal medicines were provided to dis-
pense to cooperative herders in compensa-
tion for answering questions. Three “con-
troller” teams headed alternately by three
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of the authors made unscheduled visits
along the predetermined path of each inter-
viewer to make independent observations,
supervise the work of the interviewer, pro-
vide logistics, collect completed question-
naires and supply new ones. These visits
werealso veryimportantin view of theharsh
conditions in the area and the frequentneed
for supplies. The interviewers used camel-
transport most of the time. Occasionally,
especially when shifting from onedirection
to the other (Fig. 1), they used motor vehi-
cles or were picked by one of the controller
teams.

The Questionnaire

The questionnaire was based on a model
previously tested in Saudi Arabia and Niger.
It was adapted to the conditions and re-
quirements of the present study and trans-
lated into Arabic.
Each questionnaire included 3 forms (Ta-
bles 1-3).
Form 1: Herd Status(Table 1) records data
on herd structure regarding species,
status of ownership, seasonal move-
ments, need (and source) of non-pasture
fodder, water during the dry season, and
supportive or main activity besides
herding. A section of this form addresses
constraints to camel production as per-
ceived by the camel-keepers. The inter-
viewee was asked to mention what he
considered tobe problems and these were
recorded. He was then asked to rate the
mostimportantproblem, the second most
important and so on. Unlabled boxes in
the constraints section are for any other
problems interviewers may emphasise.
Form 2: Herd Composition (Table2)records
information on camel-herd composition
with, up to 20 animals per sheet. The in-
terviewer used as many sheets as required
for each herd. Individual camels com-
posing the herd were viewed, and breed,
sex, age, origin, number of pregnancies
(for females) and use were recorded.
Form 3: Female Performance (Table 3)
records information on breeding and

calving of between three and seven adult

female camelsineachherd to amaximum

of ninecalvings. Calveslostfrom theherd

and the causes of loss were recorded,
Alladequately completed forms were taken
to France for processing, following trans-
lation into English.

On average, an interviewer performed
one interview per day, allowing sufficient
timefor detailed and reliable data collection
(Fig. 2).

A total of 17.865 camels (11.348 females,
6.517 males) belonging to 822 herds were
surveyed?2,

Resulis

Themeanherd size was29.36 camels. Means
for otherspeciesraised alongside camelsare
shown in Table 4. The pastoralists encoun-
tered during thestudy belonged to 20 major
tribes. The most predominant tribes were
the Shukriya (24%), the Kowahla (14%), the
Lahawine(13%), theHadendowa (12%)and
the Rashaida (11%). Itis interesting to note
thatthe sample contained groups of Fulanis
(0,1%) and Kabébish (0,2%), which had
probably recently migrated into eastern
Sudan, as both tribes are traditional natives
(or en-route emigrants) of western Sudan
(Table 5).

Herding Systems

Multivariable factor analysis was used to
group the 822 different herds into clusters
using the following characteristics as de-
terminant factors:

a) herd size

b) number of owners

c) level of sedentarisation/nomadism

d) use of labour for herd-keeping

e) owner’s supportive activities

f) dry-season feeding

g) watering source
Other factors such as tribe, location and
camel breeds were taken into account. As a
result, four distinct herd types or herding
systems were obtained as follows:




o are herds belonging to a semi-seden-
ingle owner, keeping a small number
15 (sixth percentile=1-5 camels; third
ntile=5-30 camels, mean=12 camels).
herds depend mainly on trees and
age in the riverine areas of Aroma,
.~ river and the Nile, rarely grazing
g the dry season, depending almost
ively on forests and crop residues
irrigated agriculture. The diet of these
sisalways supplemented, and the herd-
s do not pay for water. A high per-
o of males are devoted to labour (30
-nt compared to 15 percent general
age). Representing tribes included the
dowa (Gash area); Gaalyin, Fadnyia
assanyia (N ile); Lahawine, Busharin
Manasir (Atbara river). The herds in
roup invariably include a number of
{ruminants. The owners are seasonal
employees in the irrigated schemes or

Shendi, Alyab, Berber, Eddamer,
ak, Aroma) in the area. These herds
Iso characterised by a high and early
ke rate: between 15 percent and 24
ent after 2 years of age, compared to
eneral average of between 3 percent

5 percent.

wners who hire between oneand four

s and rarely raise other ruminants.
herds move over large areas extending
oughouteastern and northeastern Sudan,

inge predominantly in eastern Butana,
aref and Gallabat during the rainy sea-
n,Some go as farastheRed Seahills during
_the winter. The mean number of camels in
herds was 84 and the range was 37 to
56. Most of the time, the herd-owners pay
watering and utilise crop residues from
fed agriculture. Representative tribes
he Bawadra and Rashaida, with a few
wahla, Massalamia and a small group of
awine (Mageetand Gawamissubtribes).
e predominant occupation,of herd-
ers (except for the Rashaidas) is agri-
ulture and commerce. Some (6 percent)
vate areas during a good rainy season.

ism

-
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Type 3
These are herds belonging to a single

agropastoralist who keeps camels in addi-
tion to cattle and small ruminants. During
therainyseason, thecamels arealways taken
into the Butana, where a paid keeper is
employed. In the dry season, camels are fed
oncropresiduesfromirrigated schemes. The
ownerisasedentarized farmer during most
of the year. Herd sizeranged between9and
65 with amean of 39 camels. Tribes practis-
ing this type of herding are mainly the
Shukriya (86 percent), Kowahla and a few
Lahawine. These herders are slowly be-
comingsedentarized around the New Halfa

Scheme.

Type 4 ‘
These are herds belonging to asingle owner

whois a frue transhumant pastoralist. They
graze only on natural pasture and their diet
is occasionally (selectively) supplemented
during the dry season. The herd-size is
highly variable, but predominantly large
{(over 50 camels) in addition to small num-
bers of sheep and goats. Herd size ranged
between 20 and 200 with a mean of 62 cam-
els. This typeof herdingis practised by most
of the pastoralists who utilise Gedaref and
New Halfa districtsashomelandsand rarely
move outside this circle. Therepresentative
tribes are Kowahla, Rashaidas, Lahawine,
Kenana, Araqee, some of the Shukriya, and
asmall portion of Hadendowa. Type4herds
are characterised by alow mortality rate be-
fore theage of 1 year (8 percentcompared to
a general average of 12 percent). They also
have a low adult offtake rate (9,5 percent
compared toa general averageof 15 percent).

Camel Breeds in the Area

The breed distribution is given in Table 6.
The major breeds were the Arabi (66 per-
cent), Anafi (19 percent) and the Bushare
(12 percent). A limited number of cross-
breeds (Arabi-Bushari; Arabi-Anafi etc.)
and unidentified crosses, totalling 0.9 per-
centwererecorded. Twobreeds, namely the
Kenana and Hasab were recorded for the
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first time, although in small numbers. The
Kenana camels were originally owned by
tribes residing along the Blue Nile and the
Rahad River (Kenana, Araqee etc.), while
the Hasabrefers to a small focus of an as yet
undescribed camel breed from the Gash
area. Most of the camels (92 percent) are
obtained by breeding within the herd, while
7.3 percentare purchased (Table7). A small
number of camels are exchanged as gifts or
left with another herd as a “trust”.

Camel Uses

Table 8 summarises uses of camels. It shows
that 86.3 percent of camels are used for
breeding purposes (and milk production);
3.7 percent for sale, 5.4 percent for racing,
2.3 percent for riding, 1.0 percent for work
(earningincome), while 1.3 percentare used
for packing by the family or the herder.

The original computer output produced
22 different uses of camels (not shown)
which wereinfacta detail of the seven basic
usesillustratedin Table8. Forexample, 0.025
percent of males are designated as stud
animals forriding-breeding, in comparison
to 0.3 percent of females are used for that
purpose; 0.4 percent ofmalesand 0.8 percent
of females are used as breeders of racing
camels. Itis worthwhile noting that most—
if not all—camels bred for racing are in-
tended for sale as soon as they are spotted
by the numerous middlemen engaged in
the racer-camel trade between Sudan and
Arabia3,

Female Reproductive Performance

The frequencies of gestation were recorded
according to the age of the camels (Table 9).
Itis clear that camels in the area have a very
low rate of reproduction. Extremely few
females (2 percent) have their first calf be-
tween the age of 3 and 4 years, while 10
percent have it between 4 and 5 years; only
by the age of 5-6 years would 37 percent of
dams have their first calf. Most camels (58
percent) however, have their first calf at 6
7 years of age. A constant 34 percent of
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females remain unproductive throughoy
the years. The intercalving interval wag
found to be 2.4 years. However, the camels
have a relatively long breeding life; 5
percent of third calvings and 47% of fourty,
calvings take place between 13 and 15 years
of age. The annual calving rate of breeding
females was 35 percent.

Most of the births (70 percent) occurred
between May and August, while the rest
were scattered throughout the year with 5
minor peak (20 percent) during the winter
(January-March). Figure 3/ the global
composition of the camel herd, isa diagram
of the “pyramid of ages”, which shows that
males are kept until 16 years of age and
females up to 20 years. The general shape is
coherent with thatof aherd which is freshly
managed withalow scarcity ofanimalsaged
1 to 2 years which could not be due to
mortality alone, since the latter should also
be reflected in later years or other genera-
tions.

Discussion

Researchis being conducted on the camelin
many parts of theworld. However, progress
in this field has been relatively slow, partly
because of the inaccessibility of camel pas-
toralists and their continuous movements.
Another factor is the tendency for piecemeal
handling by researchers of an area of study
which should be considered in broader
terms (Hogg, 1990). The need for regional
and international coordination of research
on camel pastoralism has been duly em-
phasised (Little, 1984; Wilson, Araya and
Melaku, 1990).

Statistical analysis demonstrated (atleast)
four distinct types of herding or herd
management and land-use strategies. Only
one system of herding, namely type 4 is
reminiscent of the classical nomadist—
transhumant character upon which most of
the ancient literature on “camelmen” was
based. The other three categories of pasto-
ralists are slowly sedentarizing around ru-
raltownsornewagricultural schemes, while
strongly retaining their camel (and other




stoék)-keeping culture. Thus, more
, analysis or observation could well
. more dynamic nature of pastoral-
i ¢ this area (Morton, 1987) such as has

served in other countries, particu-
4 Somalia (Al-Najim, 1991). For in-
ce, as a result of agricultural develop-
i1 the area, l.e. the New Halfa Agri-
1 Scheme, most of the Shukriya have
tted theirold villages and camps inthe
tanain favour of newsettlementsaround
new town (New Halfa) and scheme.
restingly, they haveretained thenames
eir ancient camps and villages; thus
o is a New Suffia; New Subag; New
ilov etc. They have also retained camel-
eping, in addition to incorporating cattle
e herd, obviously to exploit the now
readily available feed from the
Scheme. In fact, in some specific instances,
ndividuals have established new camel
erds by purchasing camels very cheaplyat
the peak of the most recent drought in 1984.
This could mean a cultural bond towards
mel-keeping or a realisation of economy
the venture, orboth (Dahl, 1981; Western,
982). However, one thing is definite,
namely that camel-keeping is compatible
ith farming development. A consideration
of the data on camel uses, in conjunction

18-
ts. with herding strategies would show that
al mel-keeping is even complementary to
ly agricultural development. Camels can
er provide labour, traction, milk, meat and
al sporting activity (race shows) in a set-up
h socially vantaged for these utilities. Unfor-
1- tunately theseaspectsare toooften neglected
d by planning authorities (Salih, 1990).
Recurrent droughts, misguided policies
9] nd an imbalanced demographic sef-up
d have taken their toll over the yearsinSudan.
y From an exporter of food in the 1960s, the
s couniry is now “managing crisis”. The
- pastoralists pay for the chronic grain
f shortage in two vicious ways: first they lose
3 “‘more pastures year after year tomakeroom

for haphazardly-expanding mechanised
agriculture; and secondly they resort to
destockning at unfair prices at the peak of
each crisis. In order to forward the case of
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pastoralists, we recommend appropriating
land for them for agricultural development
(with the necessary technical and financial
assistance) rather than continued insistance
on _”preservation” of their method of land
use in the face of current pressures and cir-
cumstances. Pastoralists stand to lose in the
end, basically because of their weak politi-
cal structureincomparison to other pressure
groups, namely the bank-backed farmers
and farming merchants. Proof of the feasi-
bility of this option is to be found in exam-
ining the composite type 2 herding system.
The herd-owners (exceptthe Rashaidas) are
predominantly ex-pastoralists who have
accumulated wealth from agriculture and
re-invested in wholesale crop trade or camel
exporting (Rashaidas). This group includes
owners of some of the largest herds in the
area. Yet their way of life and interests are
alien to those of all other herders, and per-
haps even the Rashaidas who statistically
fall into the same category. By acquiring
more and more scheme land annually, they
increase their income (from sesame and
sorghum sales, rent of machinery, bank
loans) and are guaranteed plenty of fodder
from crop residues, often enough to sup-
plement the herd until thenextrainy season.
Willing pastoralists are excluded from this
systemby aseries of regulationsormortgage
requirements etc. A notable example of the
latter are the Rashaidas, who have the
necessary capital and the interest (often
voiced in council meetings and letters to
Governors, Presidents etc.), but no “tribal
rights”. As a result, the Rashaidas are the
biggest buyers of scheme residues in the
Gedaref and New Halfa areas. Those who
do not choose to buy residues (often a con-
siderable expenditure®) migrate to pastures
in remote areas, such as the Red Sea hills or
the Dinder forest (well beyond the natural
camel habitat).

Another option concerns those pastoral-
istswhoareslowly settlingaround irrigated
schemes in New Halfa (type 2 or on the
Atbara river, in Nile Province and the Gash
delta (type 1). These pastoralists or agro-
pastoralistshave apparently abandoned the
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classic camel-keepers’ mode of living (e.g.
type 4) and are slowly taking up farmingas
analternative. Thedriving forcebehind their
choice appears to be the ongoing
desertification of their traditional
rangelands (Abbas and Musa, 1987). They
have moved closer to the aforementioned
rivers and become involved in share-crop-
ping or hired labour, while still keeping
camels, which they use both as beasts of
burden and a source of milk. They provide
avaluableserviceto the population of small-
scalefarmers (5 to 10 hectare plots) by trans-
porting crops, wood, fodder etc. Hence the
significance of packing animals in their
herds.

In order to raise the standard of living of
these groups as well as afford them some
measure of food security, they could be al-
lotted small plots alongside the settled
farmers. Since the major problem hindering
expansion of the schemes in the areas men-
tioned (New Halfa, Gash, Atbara, Nile
valley) is irrigation, the administration of
these schemes could be subsidised to use
better technology with the purpose of al-
locating water for new plots specifically
designed for these potential mixed-farmers.
Suchinvestments need notbe prohibitively
expensive, and the cost can gradually be
retrieved. The planners of such a venture
should bear in mind, right from the start,
the pastoralist background of these new
beneficiaries.

The different ways pastoralists utilise
camels demonstrate that camels are still
useful. Most of the camels are kept for
breeding and milk production. Camel milk
(and sorghum) are the main food items
throughout the study area. In view of the
increasing use of motor vehicles asa means
of transport, the value of camels as milk
producers (Knoess et al., 1986) is gaining
Imore significance. Thus camels today can
justifiably be termed the “cows of the desert”
rather than the “ship of the desert” of pre-
vious decades.

In addition, camels contribute to local
traffic, crop trade,and ruralindustry. A total
0f 50 oil mills powered by camels were in-

cluded as components of the labour uses of
camels summarised in Table 8, These millg
presssesameand groundnuts and havebeep,
in operation since time immemorial ip
Kassala, Kordofanand Darfur Provinces, In
fact, the present SM.S., a relatively large
and modern Sudanese vegetable-oil com.
pany, was originally a camel-powered oi]
mill established in the 1920s. Other laboyr
usesof camelsincluded drawing water from
wells, a tradition still in operation in the
northern peripheries of the Butana (Nile
Province).

Thestructure of camel herds recorded in
this study is consistent with that observed
elsewhere (e.g. Hjortand Hussein, 1986) and
indicatesthatmales aremarketed when they
reach the age of 5 to 6 years, while females
are retained as long as possible even when
they are sterile. A constant 2-4 percent of
females remain unproductive throughout
the years.

The low percentage of animals aged1to
2 years can best be explained by reference to
the climatic conditions prevailingin the area
during the 2-3 years preceding the study
period. The years 1983-85 were the worst
years in decades for Sudanese pastoralists
in terms of rainfall and pasture condition
(Abbas and Musa, 1986; Abdalla and
Akasha, 1987). As a result, we suggest that
camel breeding was minimal during those
years. This hypothesis is supported by
several observations indicating that the
breeding activity of both male and female
camels is directly associated with humid-
ity, lower temperatures and good nutrition
(Volcani, 1954; Novoa, 1970; Abdel-Raouf
et al., 1975; Yagil and Etzion, 1980; Osman,
1986). These observations are also in line
with the opinion expressed by several
pastoralists,namely that male camels would
not rut and females would not show signs
of heat in a bad year.

Since gestation takes approximately 1
year and because of the rather long
intercalving interval of she-camels (Wilson,
1989), the low percentage of camels aged 1
to 2 years during the year of study (1987)
could be a reflection of the diminished re-




dctiveactivity of camelsinresponse to
ought prevailing from 1984 to 1986.

1ow fertility of camels has been ob-
dby several workers (e.g. Wilson, 1984,
Hiort and Hussein, 1986), but specific
< have not yet been clarified.
do“crmological studies seem to point to
1o camelas the coniroller of the species
cacy. For example, male rutting is
ciated with internal hierarchy, so that
_ypﬁemale camelrutsata particular time,
 most instances this single male con-
s its dominance over other males
ough the breeding season (Ramous and
gari, 1983; T ingari, Rahama and Saad,
84; Osmanand Ploen, 1986). Osman (1986)
gested thatmostcontrol over malecamel
xual behaviour is vested in the pineal
.nd. At high temperatures, this gland
orts an inhibitory effect on gonadotropin
ecretion, leading to reduced secretion of
osteroneand diminished sexual activity.
 the other hand, Yagil and Etzion (1984)

*to tiributed the low fertility of camels to fe-
rea ale factors, ie. delayed puberty, long
dy | tercalving period, delayed postpartum
Ist ostrus and a short oestrous cycle. With
sts mproved nutrition, the same authors were
on le to obtain oestrus 25-40 days post-
ud partum and to reduce the intercalving pe-
at iod to 1 year. However, their observations
se werebased ononlysix camels,and theearly
4 oestrus obtained (after gonadotropin ad-
1€ ministration) in two camels was not fol-
le lowed by pregnancy. Likewise, Homeida et
I al.(1986) wereable toinducean early oestrus
n in two she-camels by hormonal modulation,
i but the oestrus was not followed by the
v development of a functioning corpus
'? Juteum. Since mating is prerequisite for
1:1  ovulation in the camel (Novoa, 1970; Musa

and AbuSineeina, 1978), the role of male
8 * camel behaviour in overall reproductive

efficiency cannot be overemphasised.
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Conclusions and
Recommendations

Camel husbandry continues to be a viable
mode of living for pastoralist groups in
eastern Sudan.

Development of the old system of trans-
humance and nomadism has included
partial sedenterization around agricultural
schemes and investment of wealth accu-
mulated from trade and grain production
in camel-rearing.

There is need for research into a number
of aspects of came] pastoralism. The fol-
lowing objectives could be prioritised for
research at the present time:

a) Causes of low fertility, e.g. male factors,
environmental and nutritional effects,
causes of neonatal or prepartum mortal-
ity.

b) Incorporation of pastoralists in agricul-
tural development, e.g. the allocation of
land and other sources for camel (and
other livestock)-rearing, co-operative
ranching, improvementof veterinary and
range services.

¢) Performance of camels under improved
conditions of nutrition and health and
housing, e.g. fattening projects; milk
production in the vicinity of provincial
capitals and reproductive performance
using techniques similar to the cattle in-

dustry.

Notes

1 Indeed, in ancient literature, Butana was referred
to as “Merowe Island” (see [From Sudan Folk Cul-
ture] by Dr. Abdel Magid Abdeen, Dar El Sudania,
Khartoum 1972, pp. 6-9 [ Arabic]).

2 The cost of sampling one camel was (calculated)
2.7 Sudanese pounds, equivalent to 0.27 USD by
market exchange rates (1987)-

3 In one incident, an Anafi 4-years old racer camel
was bought immediately after a race show by one
of theagents of aGulf prince. The camel was trans-
ported by plane from Kassala airport to the Gulf
(July 26, 1987, Mastura, Kassala). The price was

120,000 Sudanese pounds.
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4 The price for a 1,000 hectare post-harvest scheme
was 60,000 Sudanese poundsin 1987, and 75,000 in

1990, approximately the price of 12-15 camels.
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Appendix: Maps, Figures and Tables
Map 1. Butana Plains, Sudan
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Figure 1. A hypothetical diagram and interviewer route through a survey site
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: An example of one surveyor's progress through a site (Nile sector,
site, Aug.8 to Sept.9, 1987)
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Figure 3. Global composition of camel herd (Northeasterr Sudan, 1987; 822
herds, 17,865 camels)
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Table 2. Herd Composition
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Table 4. The specles compesition of 822 camel herds (Northeast Sudan, 1987)

Species No. of herds Mean Standard Vari
P ' deviation Tlance
—

Cattle 208 12.31 16.9738 288.1113

Sheep 429 60.29 154.7769 239559154

Goats 482 22 .44 70.8881 5025.1288

Horses 6 1.66 1.0327 1.0666

Donkeys 353 3.18 5.7874 33.4951

Camels 822 29.36 32.1376 1032.8311

Table 6. The breed distribution of 822 surveyed camel herds
Male Female Total
Breed
H % n % 7 %

Arabi 4,303 241 7484 41.9 11,787 66.0
Bushari 782 4.4 1,336 7.5 2,118 11.9
Anafi 1,187 6.6 2,218 124 3,405 191
Arabi-Bushari 11 0.1 24 0.2 35 03
Arabi-Anafi 12 0.1 25 0.2 36 0.3
Kenana 3 0.0 9 0.1 12 0.1
Anafi-Bushari 6 a0 8 0.0 14 0.1
Hasab 2 0.0 0 0.0 2 0.0
Arabi-Kenana 15 0.1 7 0.0 22 02

Table 7. Distribution of 17,865 camels according to origin
Male Female Total
Origin
H % 7 P H %o

Born in herd 5,745 32.2 10,720 60.0 16,465 a2.2
Purchased 748 42 558 3.1 1,306 7.3
Gift 16 0.1 51 03 67 04
"Trust" 8 0.0 19 0.1 27 0.1
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\ 5 I_The different tribes of camel pastoralists in Northeastern Sudan (1987}

Tribe Frequency® Percent
Amar'ar 1 01
Araquee 3 04
Artega 18 2.2
Batahine 28 34
Benit Amer 28 34
Busharin 45 54
Fadnyia _ 7 08
Fulani 1 01
Gaalyin 36 43
Hassanyia 4 05
Hadendowa 100 12.0
Kababish 2 0.2
Kenana 19 23
Kowahia _ 120 144
Lahawine 105 12.6
Manasir 6 0.7
Massalamia 5 0.6
Rashaida 97 il1.6
Rufa'a 8 1.0 ‘
Shukriya 201 24.1
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Table 8. Distribution of camels according to use (Northeastern Sudan, 1987}

—
Male Female Total
Utilization
7 % # % #n o,
i
Breeding 5,028 28.1 10,382 58.2 15,410 86.3
Pack 168 0.94 86 0.31 254 1.31
Sale 314 1.8 133 1.3 447 3.2
Racing 450 25 526 29 976 54
Riding 318 | 1.8 89 05 407 2.3
Work 129 0.7 59 0.3 188 1.0
Stallion 92 0.5 0 0.0 92 0.5
Unspecified 18 0.1 73 04 91 0.5

Table 9. Frequency of gestations according to age of breeding female camels

Percentage of females
Gestation Age group (years)
No.

34 45 56 67 78 89 9.0 10-11 11-12 12413 13-14 14-15 15
0 98 a0 63 34 21 10 9 45 4 3 3 3 4
1 2 10 37 58 54 29 10 55 3 2 0 2 2
2 0 0 0 8 23 48 54 45 31 17 8 3 3
3 0 2 12 25 34 3 50 63 54 12
4 0 1 1 10 30 18 18 23 47
5 0 1 1 1 9 7 7 19
6 0 0 0 1 1 8 9
7 o 0 0 2
8 2
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