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Abstract

A descriptive study in animal husbandry and the contribution of small
ruminants among Soudanese refugees at Farchana camp in Chad was
conducted to assess the improvement in their standard of living, particularly
food and nutritional security. A total of 30 households out of around 300 were
surveyed, representing a sampling rate of 10%. A semi-structured
questionnaire was used for this purpose. The results show that refugee
farmers were mostly men (83%) of Massalite ethnicity (100%), monogamous
(100%) with an average of six (6) children and four (4) dependents. The main
objective of livestock breeding was to be used for selling to meet subsistence
needs (70%). The majority of respondents (53.3%) had started livestock
breeding between 2011 and 2014. The average number of animals per
household was 7, obtained mainly by purchase (83.3%). They average herd
size was 7 animals per household, acquired essentially by purchase (83%).
For more than half of the breeders (53,3%) animal food was distributed on
site accompanied by food supplement (93%). The animals are housed in
makeshift shelters. Aging utensils and half-barrels were used as containers
for distributing food and water. Most of the medical care was provided by
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breeders (93.3%). This monitoring concerned diseases that generally
appeared during the rainy season (96.7%), with one vaccination per year
(71.4%). The animals were sold at the weekly market, where males were sold
more than other categories of animals (63%), at a rate of two animals per
year per household. Income from the sale of animals contributed to the
purchase of food products thus contributing to household food and nutrition
security (63.3%).

Keywords: Livestock, Small ruminants, Farchana refugees, Food and
nutritional security

Résumé

Une étude descriptive sur [’élevage et la contribution des petits ruminants
chez les réfugiés soudanais dans le camp de Farchana a été conduite pour
apprecier ['amélioration de leur niveau de vie notamment la sécurité
alimentaire et nutritionnelle. Au total, 30 ménages sur environ 300 ménages
ont été enquétés soit un taux de sondage de 10%. Un questionnaire semi-
structuré a été utilisé a cet effet. Les résultats montrent que les producteurs
réfugiés étaient majoritairement des hommes (83%) de [I’ethnie Massalite
(100%), monogame (100%) ayant en moyenne six (6) enfants et quatre (4)
personnes a charge. L objectif principal de 1’élevage était la vente pour
subvenir au besoin (70%). La majorité des enquétés (53,3%) avait démarrée
Dactivité de [’élevage durant les années 2011-2014. L’effectif moyen du
cheptel a été de 7 individus par ménage, acquis majoritairement par achat
(83,3%). Chez plus de la moitié des éleveurs (53,3%), I'alimentation est
distribuée sur place accompagnée de complément alimentaire (93,3%). Les
animaux sont logés dans un abri de fortune. Les ustensiles vieillissants et de
demi-fOts servaient de récipients pour la distribution d’eau et des aliments.
Le suivi médical est assuré en majorité par les éleveurs (93,3%). Ces suivis
concernaient les maladies qui apparaissaient généralement pendant la
saison des pluies (96,7%) a raison d’une vaccination par an (71,4%). Les
animaux ont été vendus au niveau de marché hebdomadaire ou les males ont
été plus vendus que les autres catégories des animaux (63%) a raison de deux
animaux par an et par ménage. Le revenu provenant de la vente des animaux
a contribué a ’achat de produits alimentaires contribuant ainsi a la sécurité
alimentaire et nutritionnelle des ménages (63,3%).

Mots-clés : Elevage, Petits ruminants, Refugies Farchana, Sécurité
alimentaire et nutritionnelle
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Introduction

Chad is a Sahelian country whose non-oil economy is essentially
based on agriculture and livestock farming. These two sectors
account for the bulk of the population's socio-economic
activities.

In economic terms, the livestock sub-sector represents the
second pillar of the national economy after hydrocarbons. It
accounts for 53% of the rural sector's GDP, employs almost 40%
of the working population and represents 20% of the country's
GDP and 30% of its trade (TME, 2003; TPNDE, 2008).
According to the General Livestock Census (RGE) carried out
in 2015, Chad's livestock population is estimated at 93.8 million
head, including 34.6 million head of poultry. This workforce is
made up of goats (32.5%), sheep (28.2%), cattle (26.5%) and
camels (6.8%). Poultry is dominated by indigenous chickens,
with 26.6 million head, or 77% of the total. Other poultry
includes ducks, geese, guinea fowl and pigeons. In social terms,
small ruminants constitute a savings bank used in many
circumstances (sacrifices at festivals, weddings, christenings,
funerals and to welcome distinguished guests, etc.). In the
Sahelian zone to the east of Chad, small ruminant farming is
practiced extensively by the entire population of the area. This
area, which borders Sudan, has received thousands of Sudanese
refugees and other displaced persons over the past two decades.
To meet their needs, some of the refugees have taken up small
ruminant farming, which plays a very important role in
household income. Unfortunately, this extensive livestock
farming system faces a number of food, health and genetic
constraints. Added to these is the lack of support and guidance
for breeders. To date, no studies have been carried out in the
Sudanese refugee zone on livestock farming combined with food
and nutritional security, and consequently on small ruminants.
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However, food insecurity is chronic with a rate of 38.6% in 2018
and chronic malnutrition affects 39% of the country's host
population in 2019. In the Farchana camps chronic malnutrition
affects 47% of the population (UNHCR, 2018). This situation is
more serious than that of the host population It is with this in
mind that this study was envisaged, with the aim of
understanding the importance of small ruminant farming in
refugee household income and food and nutritional security.

Geographic framework

Fleeing the violent fighting in their own country, more than
550,000 Sudanese have taken refuge in Chad, grouped together
in 12 camps in eastern Chad, notably in the provinces Ennedi
East and Wadi Fira (Wadi Fira is not a province). The Farchana
camp is the first to be opened by HCR in 20 years. It is located
110 km east of Abéché, in the department of Assoungha, in the
sub-prefecture of Molou, the capital of which is Farchana, and
houses more than 20,000 asylum seekers. It is subdivided into 5
zones divided into 26 blocks, and is mainly made up of
Massalites, followed by Zaghawa.
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Survey and routine data from this center revealed a high rate of
global acute malnutrition gq,ong children, which could be due to
undernourishment, as the food ration provided by HCR is
considered insufficient. It does not cover the standard energy
needs of all the most vulnerable groups, such as children under
five and pregnant and breast-feeding women.

I1.. Tools and methods

11.1. Conduct of the study
The study was conducted in the Farchana Sudanese refugee
camp between May and August 2017. It was carried out in two
phases using a semi-structured questionnaire. A first pre-survey
phase which served to validate the questionnaire, to raise
awareness and to prepare the refugees for the study. The second
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phase, the survey itself, took place in September and consisted
of collecting information from the interviewees.

11.2. Sampling and data collection

Sampling was done randomly, and 30 households were selected
out of around 300 in the refugee camp, giving a sampling rate of
10%. Information collected covered household characteristics,
motivations for raising small ruminants, herd formation, herd
size, rearing and feeding practices, health management, herd
use, constraints to small ruminant production and use of income,
with an emphasis on food and nutritional security.

11.3 Data analysis
The data collected were first entered and coded in Microsoft
Excel 2007 before being analysed using SPSS (2003) software.
Descriptive statistics determined the dispersion parameters
(mean = standard deviation, extremes and frequencies). Analysis
of variance (ANOVA) was performed using the Newman Keuls
test at the 5% significance level.

I11. Results

I11.1 Profiles of respondents and herd composition

All the herders surveyed were Sudanese refugees, and most of
the men were heads of household. Almost all of the respondents
belonged to the Massalite ethnic group, who are Muslims and
pagans. In terms of education, the majority were illiterate. As
part of their activities, the refugees from Farchana were most
involved in farming and livestock breeding. Table IV below
presents the characteristics of the interviewees and their
status
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Tableau IV. Profile of respondants

Caracteristics Modalities Frequency Percentage
(%)
Breeder origin Sudanese refugees 30 100
Male 25 83.3
Head of household Female 5 16.7
Ethnic group Massalite 30 100
Religion Muslim 29 96.7
Pagan 1 3.3
. Iliterate 24 80
Highest school level Primary 6 20
Married 21 70
Marital status Widower 5 16.7
Single 4 13.3
Agriculture - breeding 18 60
Agriculture - breeding - 6 20
Activities” crafts Breeding - trade 4 13.3
Agriculture - breeding - 2 6.7
trade

* Simultaneous activities

The average age of the respondents was 36.7 years (Table V). In
terms of marital status, the majority of them were married with
one wife, six children and around four dependents (Tables 1V
and V).

Table V. Age and Household size

Variables Average Standard Minimum Maximum
deviation

Age (year) 36.7 +2.08 20 60

Number of wives 1.04 +0.86 0 3

Number of children 6.38 +3.66 0 14

Number of assets 3.89 +2.55 0 9
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111.2. Breeding objectives: reasons for raising ruminants
For the majority of respondents, the main purpose of rearing
livestock was to sell them in order to meet their food and
nutritional needs. Otherwise, animal husbandry was practised
either for sale and self-consumption, or for barter and sacrifice.
This also contributed to food and nutritional security (Figure 4).

Surveyed (%)

70,00

6,67

(9]

6

~

Sale
sale and own
consumption

and barter

sale and sacrifice .
Sale and barter w
w
w

sale, self-consumption

Figure 2. Main breeding objectives
111.3. Periods of starting breeding activities

More than half of those surveyed had started breeding during
the past decade, between 2011 and 2014 (Figure 3).
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Figure 3. Periods for launching breeding activities

111.4. Herd structure and composition
The average number of animals per household was around 7.
Stratification showed approximately five (5) adults and two
small non-weaned animals, with a minimum of two (2) and a
maximum of 10 for adults and a minimum of one (1) and a
maximum of six (6) for small non-weaned animals (Table VI).
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Table VI. Composition of the small ruminant herd of
Farchana refugees

Parameters Number of Standard Minimum Maximum
animals deviation

Number of animals 4.87 +1.30 2 10

Number of small 1.97 +0.37 1 6

non-weaned

animals

I11.5. Methods of acquisition of animals and breeding
practices of Farchana refugees
The most common way for breeders to acquire animals was by
purchase (83.3%), followed by donation (6.7%) and inheritance
(6.7%) (Table VII below).

Table VII. Ways in which Farchana refugees acquire
animals and how they raise them

Variables Modalities Frequency  Percentage (%0)
Purchase 25 83.3
Donation 2 6.7
Methods of Inheri 9 6.7
Acquisition nheritance .
Purchase and 1 3.3
inheritance
Stabulation entravée 15 50
Animal Stabulation libre 6 20
breeding Divagation 5 16.7
practices Divagation et 4 133

stabulation libre

As regards the way in which the animals were kept, almost 70%
of interviewees said that they kept their animals in stanchion
and/or open systems (Table VII above).
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111.6. Feed and supplementation of herds by refugees

For the majority of breeders, the animals were fed on site, either
on pasture or in divagation (Figure 4).

Surveyed (%)

53,33
26,67
13,33
- '
On site On site and At pasture
pasture dlvagatlon

Figure 4 : Feeding of small ruminants among refugees in
Farchana

To water the animals, more than half of the breeders provided
water at home, at the Ouadis or both (Figure 6).
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Figure 6. Watering places for animals

The average distances covered by the animals for pasture were
4.25+2.17 km and those for watering were 1.42+0.42 km.

Most farmers used supplementary feeding. The supplements
distributed consisted exclusively of millet stalks, groundnut and
cowpea hulls and cereal bran (Table VIII). The frequency of
distribution was approximately twice a day (1.8 £0.68) with a
minimum of one (1) and a maximum of four (4) per day.

Table VIII. Food supplementation practices among
Farchana refugees

Variables Modalités Frequency Percentage
(%)
Yes 28 93.3
Distribution of
supplements No 2 6.7
Millet stalks, groundnut and 28 100
Food used (N=28) cowpea hulls and cereal

bran
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Lactating females 13 46.4

All animals 8 28.6

Category of animals

receiving supplements

(N=28) Gestating females 4 14.3
Gestating females and small 3 10.7
animals

111.7. Breeding equipment
To house animals, breeders used a basic shelter built from non-
durable materials. Feed was mostly distributed in a half-cask,
old utensils or in a plastic basin, as was water (Table IX). The
same applied to water distribution (Table I)X). Most breeders did
not maintain these systems (Table 1X).

Table IX. Breeding equipment

Variables Type of equipment Frequency Percentage
(%)
Basic shelter 12 40
Housing Without shelter 10 33.3
Enclosure 8 26.7
half-cask 17 56.7
Animal old utensils 7 233
feeder plastic basin 5 16.7
On ground 1 3.3
Wateri half-cask 13 43.3
atering . .
trough plastic ba.sm 10 33.3
old utensils 7 233
Equipment No 19 63.3
maintenance  Yes 11 36.7

The fact that the hygiene of the equipment used to distribute feed
to the livestock is not maintained can expose the animals to
disease. This explains the high mortality rate among livestock.
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111.8. Diseases encountered and health management of
refugee herds
The majority of the breeders interviewed claimed to carry out
prophylaxis on their herds, while a small proportion did not
(Table X).

Table X. Diseases encountered and health monitoring of the

Farchana refugee herd

Variables Modalities Frequency  Percentage
(%)
Parasitoses 14 46.7
Di Dermatosis, parasitosis and 09 30
iseases frequently .
encountered pneumonia
Diarrhoea 04 13.3
Parasitosis and diarrhoea 03 10
. Rainy season (at the beginning) 29 96.7
Period of appearance Dry season o1 33
i X Yes 28 93.3
Health monitoring No 02 6.7
. Vaccination and Deworming 21 75
Type of monitoring L
(N=28) Vaccmat_lon 06 21,4
Deworming 01 3.6
Diseases vaccinated Pasteurellosis and Bacterial coal 26 92.9
(N=28) Bacterial coal 02 71
Frequency of Once 27 96.4
vaccination/year Twice 01 3.6
(N=28)
persons performing Breeding agent 20 71.4
the vaccination Breeding auxiliary 08 28.6
(N=28)
Types of medication Antibiotics and antiseptics 20 71.4
used (N=28) Antibiotics 07 25
Antiseptics 01 3.6

The average number of mortality cases observed was 1.66(1 1.22
and ranged from 0 to 5 individuals. It seems clear to us that our
respondents have a good knowledge of livestock diseases. For
them, the majority of recorded animal losses were linked to
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various diseases such as diarrhoea, coughing, thinness,
peripneumonia and anorexia (83.3%). These diseases cited by
our respondents coincide with the list of the main livestock
diseases known in Chad. These are contagious pneumonia,
bacterial coal, symptomatic bacterial coal, haemorrhagic
septicaemia and peste of small ruminants. As most of these
diseases are contagious, good hygiene is vital to the survival of
livestock, which often fall victim to epidemics. In addition to
losses due to disease, cases of theft also accounted for 16.7% of
animal losses. The lack of hygiene practised by livestock
breeders explains why animals are often threatened by
epidemics in this part of the country.

111.9. Animals sold and sale periods

To raise money, adult male animals were sold more than the
females and small animals. They were sold at the weekly
markets. The need for cash was the main reason why most
breeders sold their animals. The main customers were ambulant
traders and rural collectors. The majority of animals were sold
during the lean season rather than at other times of the year
(Table XI).
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Table XI. Types of animals sold and sales periods

Variables Gender Frequency  Percentage (%)
) Adult males 17 62.96
Cﬁaegﬁ[é;’f animal  Ajj catégories 8 29.63
sold (N=27) Reformed females 2 7.41
Place of sale (N=27) Weekly market 27 100
Cash needs 14 51.9
[‘;\lef;%‘s for sale Funerals and celebrations 8 29.6
- Satisfying needs 5 18.5
Customers (N=27) Households 14 51.9
Collectors 7 25.9
Butchers 6 22.2
Sales periods (N=27) Lean period (dry season) 13 48.1
Approach to religious 7 259
holidays
Funerals and Ceremonies 7 25.9

111.10. Selling price of animals
The average selling price of an animal was 11,125.00 £ 4,713.25
FCFA. This price ranged from 9,676.47 FCFA for goats to
12,195.65 FCFA for sheep, but there was no statistically
significant difference (p > 0.05).

I11.11. contribution of breeding to the family food
consumption: number of animals sold and consumed
The average number of animals sold per year was two (2), with
a minimum of one (1) and a maximum of four (4) (Table XII).
In terms of consumption, apart from social cases ( funerals and
baptisms), the majority of respondents had consumed a single
animal slaughtered per year during the Tabaski feast. Men sold
and consumed more animals than women (p>0.05). However,
100% of households consumed milk from small ruminants.
Adults took it for breakfast with coffee and small children drank
it. Milk is also used to prepare porridges for children and also
for the whole family.
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I11.12. Use of income from the sale of animals to
improve health and well-being
For a large proportion of respondents, income from the sale of
animals had helped to ensure food and nutritional security
through the purchase of basic necessities. They also contributed
13.33% to improving the quality of health by financing
healthcare (Figure 07 below).

Health care;

13,33%

SatisfyingJ
family needs
(clothing and
other); products (food
23,33% security);...

\_ Purchase of

consumer

Figure 7. Use of the fund for the sale of small ruminants at the
Farchana refugee camp

The practice of breeding helps the population to meet its needs
in terms of food and healthcare. This allows us to talk about the
contribution of animal husbandry in the Sahel, a region that often
suffers from the loss of agricultural production and where most
of the population is exposed to hunger. Hunger itself is a public
health problem.
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I11. 13. Breeding constraints for refugee farmers in
Farchana
Almost all the animals in the Farchana refugee camp were faced
with food, health and technical problems (Figure 08).

S Surveyed (%)

Lack of food, care and Lack of workforce
technical support

Figure 9 : Constraints on raising small ruminants in the
Farchana refugee camp

1. Discussion

The results of our study showed that all the small ruminant
breeders surveyed in the Farchana camp were Sudanese refugees
belonging to the Massalite ethnic group, the majority of whom
were men, heads of household and Muslims. However, there
were some female heads of household. These women had lost
their husbands during the conflicts in the Dar Four region.

The respondents were relatively young. Socially, the majority
were married to a woman. The average family size was around
eleven dependents, which seems relatively large for refugees
with limited income who depend on humanitarian aid for their
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survival. In terms of the activities practised by the refugees,
farming and breeding were the two strictly dominant activities.

As for what motivates the refugees to raise animals, they tell us
that it is first and foremost a question of culture, and that
breeding also provides them with an income to meet the basic
needs of their families (consumption of milk and meat from
animals, especially during festivals). The sale of milk and live
cattle provides them with money to meet their food and financial
needs. These observations corroborate the results obtained in
Mali by Ayantunde et al. 2019, who report that small ruminants
are an integral part of mixed agricultural-livestock production
systems and play various roles in food security.

Our observations show that animals are sold more during the
lean season than at other periods of the year. In this sense,
breeding livestock is one of the main components of the
economy of rural households as a source of income (Emuron et
al., 2010). The income generated by this production represents a
significant proportion of the family budget. The rearing of small
ruminants and family poultry is most often practised as a
complement to farming, providing a significant additional
income for the farmer. As such, it plays an important role in
diversifying agricultural production systems. Raising animals
makes refugees less dependent on food aid, which is becoming
increasingly scarce due to a lack of funding. For households, it
represents a kind of savings bank that can be rapidly mobilised
in times of need. The 2013 assessment of food security among
Maro refugees showed that those who do not raise animals were
more exposed (70.7%) to food insecurity than those who do
(31.6%), with its corollary, malnutrition.

Among the products of small ruminant breeding, milk plays an
important role in the diet of the most vulnerable groups,
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particularly children, pregnant women and the elderly, and helps
to tackle malnutrition.

What's more, the sale of meat and milk provides herders with
additional income, making a significant contribution to food and
nutritional security. The same observations were made in Mali
by Ayantunde et al. 2019, where small ruminants contribute to
household food security as sources of meat and milk, and
additional means of income to meet food and cash needs.

Although the influx of refugees began in the region around
2003, more than half of the farmers started raising animals
between 2011 and 2014. This relatively late start reflects the
lassitude of the humanitarian workers who have been supporting
Darfur refugees for the past ten years. It may also be linked to
the time needed to build up funds to enable them to buy animals.
Our results show that the overwhelming majority of farmers
have built up their herds through purchase (Table VI1).

In terms of husbandry methods, half of the breeders practise
stabling, with only 30% of those surveyed allowing their animals
to divagate (Figure 4). The stabling of animals by refugees is
thought to be linked to the high population concentration and the
lack of pasture for the animals. Compared with divagation, the
stabling of animals would be the most appropriate method of
management in the refugee camp to avoid animal theft. In
contrast, in the urban and peri-urban area of Abéché, more than
half of herders (54.14%) practice divagation, 15.79%
claustration (stabling) and 30.08% the mixed system (Ahmota,
2016).

In stabling, the use of inputs plays an important role. Feed

supplements are widely used by refugee breeders (Table VIII).
These supplements consist mainly of local agricultural by-
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products such as millet stalks, groundnut and cowpea hulls and
cereal bran, which are distributed mainly to lactating females. .

As far as housing is concerned, there is virtually no suitable
habitat for the animals (Table V). In most cases, the animals are
housed in an enclosure built of tree branches next to the
concession. Hedges and abandoned straw houses, or simply
natural or occasional shelters found in the family compound, can
be used as resting places at night, or during hot weather. These
results are in line with observations made by Ahmota (2016), on
the characterisation of caprine farming systems in the urban and
peri-urban area of Abéché, which show that animals are housed
in pens built of wood and thorns. The few buildings observed
are of the traditional type made of rammed earth and the roofs
are covered with straw and wood.

In the traditional breeding system, it is difficult to talk about
the equipment. Apart from the basic shelter and various types of
drinking trough, there is almost no other rearing equipment.
Some herders set up a feeding and watering system, generally
made up of a wide variety of materials: half a barrel, used
utensils, as well as pieces of calabash or broken jars, and so on.

In terms of health, the dominant diseases affecting all types of
breeding are parasitosis, dermatitis and pulmonary and digestive
diseases. These diseases most often appear at the start of the
rainy season, when the animals' bodies are weakened by the long
dry season (lean season). Studies carried out in the Sudanian
zone of Chad by Maho and Mopaté (2002) show that lung and
digestive diseases cause higher mortality during the rainy
season. In terms of monitoring, most farmers have their animals
vaccinated once a year by veterinary agents and auxiliaries
against pasteurellosis and bacterial coal.
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From an economic point of view, several authors emphasise

that small ruminants ensure food security, represent an easily
mobilised form of living savings and enable women to be
financially independent (Alexandre et al., 2012; Tchouamo et
al., 2005; Ali et al., 2003).
With regard to the sale of animals, males are sold more than
other categories of animal (Table X). Animals are most often
sold at the weekly market in the household's locality, as well as
to collectors and butchers. In most cases, animals are sold to
meet financial needs rather than for other reasons ( funerals and
celebrations). In Cameroon, Tchouamo et al (2005) and Manjeli
et al (1994) made similar observations. The average selling price
of an adult animal was 12195+65 CFA francs for sheep and
9676.47 CFA francs for goats.

The main constraints cited by farmers concerned the problem
of feed, animal health (insufficient veterinary products and care
staff) and the lack of technical support.

Conclusion

The study described the small ruminant breeding system used by
Sudanese refugees in the Farchana camp and its role in
improving the refugees' food and nutritional security.

This study shows that small ruminant rearing is of considerable
socio-economic importance. Small ruminants are raised
extensively on a small scale and/or for sale or self-consumption,
and thus help to reduce hunger. In particular, the production and
consumption of milk contributes significantly to the food and
nutritional security of households, especially children, who are
the most vulnerable groups. Thus, the practice of breeding
animals by Sudanese refugees in Chad is proving to be a means
of combating malnutrition, which is a public health problem.
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The practice of producing small ruminants among Sudanese
refugees in Farchana is identical to that used in other Sahelian
regions. The income generated by the sale of animals enables
breeders to meet part of their needs, thereby ensuring food
security. The major constraints highlighted are the problems
associated with the scarcity of animal feed, the poor health of
livestock and the lack of hygiene maintained by farmers, as well
as the lack of technical assistance. These problems are common
to several provinces in Chad and Africa. These constraints,
which are characteristic of traditional animal husbandry,
indicate that improved animal rearing practices would
significantly improve the productivity of farmers. The socio-
economic, food and nutritional importance of small ruminant
farming for the refugees highlights the importance of developing
this sector in order to improve the income of producers and
improve the health indicator by reducing the rate of malnutrition
among vulnerable groups such as women, children and the
elderly.
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