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ABSTRACT

Social and economic characteristics of agro-padistavere studied in two villages in the Sahel orgof Burkina
Faso. The objective was to contribute to a bettsriglon taking in the fight against poverty in BugkFaso, and its
Sahelian region in particular. Single-pass survesse conducted in 108 farms owned by agro pasttglin total
six identified resources allow discrimination agstiproducers. The power of discrimination of eadhthese
resources has been evaluated and the results aendn order of relevancy: the number of sheeptgazattles,
household size, number of donkeys and the numbpouwfry. The results on the typology of agro-peadists
reveal that producers are heterogeneous in termgrovision of productive resources. Two classeprofiucers
have been identified and classified according ® gliantity of resources they possess. The mainmes® used in
discrimination are: family labor, and (sheep, goasttle, donkeys, poultry) animal resources. Coragdato the
average of the sample averages of resources avaitalthe two classes are statistically and siguaifitly different.
An agro-pastoralist class has resources below tir&#idence interval of the average sample. It haanb#escribed
as poor and represents 82% of the sample. The declass has resources beyond the confidence irtefvine
mean of the sample (18% of the sample), and igiescas rich. The poor are the most important ttran rural
areas. Strategies and animal breeding practices assbciated performance are strongly related to léhel of
resources. Indeed, the decision to adopt a teclyyottepends not only on need and will of producershianges,
but also their ability to that change given theaesces they have to generate the funds neededvesiment in new
production techniques.

Keywords: households, Breeder, Type, Socio-economics, SBhekina Faso

INTRODUCTION

Burkina Faso economy is essentially based on dgrieuand livestock, which absorbs more than 90%heflabor
force and contributes 40% of GDP and about 55%ota texports. The economic growth rate between 1298
1999 was 5%. Despite these significant macro-ecanperformance, the study on the profile of povexdnducted
in 1996 showed that 44.5% of the population livelot the poverty line estimated at 41 000 FCFA guult per
year on the basis of expenditure on basic n§&ldsThe same study indicates that poverty is predantin rural.
Among the 44.5% of people considered poor natignalily 7.8% concerns the two major cities (Ouagaga and
Bobo-Dioulasso), 18% in other cities, and 40 to 6ih%ural areas. Sawadod6] estimate that 42% of the rural
population live above the threshold of moderateepiyv These authors estimated the threshold of ratel@overty
(2/3 of the average real income) equivalent to $grain per adult per month.

The gravity of the situation led the governmenfi@®5 to develop a human development framework. [&tter of
intent for Sustainable Human Development (LPDHD3pared for this purpose in collaboration with theited
Nations Development Program (UNDP), places a gyiash human development and is centered on actielgra
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growth. The reduction of poverty appears as a auesgce of a targeted growth occurring in sectormhsive
labor. The specifically targeted sector is agriod@t which employs about 80% of the population antbme to the
majority of the poor. To accelerate economic growidnsformation of agriculture and livestock hagtidentified
as one of the areas for targeted interventj@hs

Livestock constitutes an important source of ecdnagnowth and poverty reduction in rural areascdhtributes
more than 10% of GDP. Although cattle breedingracpced throughout the country, the intensityta$ tactivity
remains relatively variable from one region to &eotand this is in proportion with the diversity aijro-climatic
and socio-economic conditions of the area. In thigion, of cattle breeding tradition, the distinctibetween
farmers and animal breeders tends to decreasesddreh for greater security has driven people ial rareas to
diversify their sources of income consisting of &dmmg agricultural and pastoral activities withihe same family
production units. Agro-pastoralism is the normhailtgh some are dedicated preferentially to agriceland other
to animal husbandry.

In the Sahel region of Burkina Faso, the povertyadaows that the poverty profile is among the redrldccording

to Sawadogo[6] the incidence of poverty is higher in the centpdéteau (represented by the province of
Namentenga) than in the Sahel (breeding area) tnerarea of south-west (cotton zone). Thus, theelSa the
second contribution to national poverty, with 328tning after the central plateau which contributearound 50%.
As for the contribution of the south-west, it idiemted at 18%. The purpose of this article iptovide socio-
economic benchmarks for better targeted actionsimptémentation of better mechanism for effectivenitoring
and evaluation of interventions in favor of agrefoaalists

MATERIALS AND METHODS

Data collection

Data were collected in two villages north and sootiSahel Burkina. The villages were selected basedhe

following criteria: (1) farming is the dominant agty; (2) organizations are dynamic and (3) agoolegical

representativeness of villages. Two villages ArlairNorth and South Pobé were investigated. A curasire was
administered to 108 farmers in these two village® ih Arbinda and 58 in Pobé). The issues addressehis

questionnaire were: (1) identification of the proey head of household, (2) identification of tlru$ehold, (3) the
activities implemented under the responsibilitytitod head of household (4) Animal Production (repoidn and
physical productivity of milk) and vegetable protlan (speculation, productivity, etc..), (5) thengoosition of the
household livestock (species, breed, herd strucete.), (6) the exploitation of herd (sale, pash etc..), (7)
driving modes animals (health and nutrition) anjl tt& need for technical innovations. Finally, twavey was
conducted in a single pass.

Data Analysis

The objective of the study was the characterizatiod classification of producers in the region, hods of

dynamic cloud classification and discriminative lgss (SPSS 10 software) was ugdfl The classification cloud
dynamics identifies relatively homogeneous group&uomers on the basis of the pre-defined charesties. For

this study six characteristics (variables) of ruralseholds were considered: household size, thauof cows,
sheep, goats, poultry and donkeys. This choicebbaa guided by a first descriptive analysis onethiére sample.
The procedure is based on an algorithm that cadl@anlarge sample. One advantage of this proceduhat it can
save the class to which each producer belongs. dllug/s the tracking of the socio-economic stathanges of
each producer after a developmental interventiGomparable producers may be selected to test iregréarming

production technologies. Three classes of levalipctive resources were initially identified by tipiocedure.

Once the groups are formed, it is important to yr®lthe discriminative power of each feature. Totlis, the
classes of producers formed on the basis of dynatoied analysis are first re-examined through thecdptive
statistics. The examination of the characterisiicde three basic classes, helped merge clasaed 3. The reason
is that the third class had only one producer tikaly closer to the second class. Of the two ce®ithat arise in
such a situation (eradicate extreme or not), wedpd keep the producer. First, it is not far frihra second class.
Then, the size of the total sample is alreadyikelbt small.

Having decided to leave the class with a produndrraerge it to the class to which it is closestyas necessary to
categorize the final two classes rich and poorsThass definition is based on statistical averafése sample and
the confidence interval of the average of the déffé characteristics considered. Producers whosege level of

resources is less than the confidence intervahefsample mean are classified as poor. On the bded are

considered rich, producers whose average ownedinaso are greater than the confidence intervahefsample

average.
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Assessment of discrimination power characteristmssidered was performed using discriminative aislgnethod.
The discriminative analysis is useful for situaomhere you want to build a predictive model ofugranembership
based on the characteristics of each individuak ptocedure generates a discriminant function (orenif the

number of group is greater than two) based on fliceabinations of variables that provide the béstrémination

between classes. The functions thus generateddreample whose group membership is known, can piégdgo

new individuals with the characteristics considdvatiwhose classes are unknown.

Finally, descriptive statistics were used throudhbe data analysis for testing in some casesdhbaligy of means
and independence criteria. Data were analyzed (&#8S 11 software.

RESULTS AND DISCUSSION

Description of the surveyed households

Ethnicity, education and community life

The education, community and ethnic representaticghe sample investigated is summarized in TablEhg Fulce
and Fulani represent the two major ethnic grougeyTare followed by Bellah, Mossi and other minogthnic
groups (Rimaibe and others). The illiteracy ratabsut 41%. About 17% of households surveyed &zeate in
their native languages.

The school enrollment rate varies between the pxirt28%) and secondary (35%). This gives an enmtlinmate of
the sample at about 58%. Finally, there is a strmom@munity life in the region. The proportion oktsurveyed
population who are members of a socio-professigr@ip is estimated at 82%.

Dominant activities

Two main types of activities are practiced by theveyed population. Livestock production is an\agti which

occupies the majority of the rural population ie Btudy area. It is classified as a major econamiivity by 78%
of households surveyed. However, agriculture amtlbi@fting activities are classified by 19% and 2%pectively.
In practice, the surveyed households practice akaetivities with various intensity. Furthermotiee main activity
that occupies most of their time is livestock coneal with agriculture (56% of households) as a sgagnactivity.
Producers who consider farming as their secondaivity represents 18% of the sample. Other sid&vidies such
as handcrafts (4%), trade (3%) exist in the stugg.aSimilar results were reported by Kiema ando8§] on the
pastors of the same region. Finally, farmers practhore secondary activities such as agricultueslet (11%),
agriculture and livestock (1%) and livestock-trdtieo) with relativelythe same intensity

Species and species of bred animals

The livestock is characterized by a diversity ad@ps and breeds. Indeed, livestock includes ¢attleep and goats.
Three breeds are high, but the local breed (zebuhe most common, which is bred by 73% of housihol
However, there was the introduction of pure andsgralien race in 1% and 3% of the sample, resmygtivor
goats and sheep, 85% and 80% of the bred sample ifocal breed (Mossi). Métis sheep are found %t &
households against 1% for Métis goats. For mondgaspecies, producers (61%) raise only the locakd. The
donkeys and camels local breed are not particatdoreeding purpose but are used in traction when éxist.

In general, the animals were divided into singleesgs flock in 80% of cases. But there are alsspekific herds
(cattle, goats, sheep or cattle, sheep and gaa&l% of cases. Finally, the tri-specific livestdchittle, sheep and
goats) are relatively less frequent (7% of hous#hslrveyed). The Percentages cannot total to 188ause of
possible combinations of several options. For exama producer may be a mono-specific herd cattia lai-
specific for sheep and goats.

Types of habitats for animals

Habitat types used for animals are varied (Tabld B most common type of housing for cattle is @ed / or park
(43%), followed by the shed (17%). About 9% of farsikeep their cattle in open air park, while 7%kéhem
outdoors. Finally, cattle are rarely kept tied &gp. The same trends are observed for small rutsinasually kept
in pens and / or parks. Very few producers (3%hefsample) keep them in the open air. Monogastiimals are
often kept in boxes for poultry (22%) and postdonkeys (15%). They are also kept under sheds% df3cases.

Use of animal traction

The use of animal traction is relatively well spieeithin households surveyed (67%). The use of dgrikaction is
the most common with 60% of households using itrega&84% for the oxen. Animal traction is used wdifferent
equipment by the producers of the study area aatcdgpending on the type of available traction.
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Thus, animal traction is generally used by those Wwave to put the cart (30% of households) in ttecetion of
field operations. It is rarely harnessed to the avafpr transport (1%). However, donkey tractiomisst often used
in harnessed transportation (53%) and is rarelpdssed to the plow (6%). cows and donkeys areyrasgd as a
means of transport and are not harnessed to th®tsha

Structural typology of rural agro-pastoralists

Analysis of the classification function of ruralragpastoralists

Classification in dynamic cloud has resulted irethtypes of breeders depending on the structunewdeholds in
terms of family labor and animal resources (catifeeep, goats, donkeys, and poultry). Table 3 ptedhe results
of the final cluster centers following the methddctassification of dynamic cloud and the resultshe statistical
test of significance of each parameter (variakleduded in the classification.

First-class producers have the resources abovaanedtbelow the sample average with the exceptidmosehold

size and number of asin and poultry within the @arice interval (at the 95 % probability) of theeeage of the
sample. This class includes 89 households, or 82 .dflthe sample. A second class, whose averagen®sg is

slightly above the confidence interval of the saamplean, it has 18 households, or 16.67%. The théshk includes
a household whose average resource endowmengayabove the confidence interval of the samplaim&iven

the non-random sampling technique, the last twssela were merged. This approach was preferredhmate the

case of the third class, in order to maintain theent size of the sample. The result of the aiaigsmade on the
basis of two types (resource classes) agro-pastisrédentified by structural variables such asdedwld size, the
relative size of cattle herds, sheep, goats, agirpaultry.

Analysis of the discrimination function of rural agro-pastoralists

The estimate of the canonical discriminative fumct{Table 4) indicates a value of 1.43 Eigen witbaaonical
correlation of 77%. Wilks' lambda is estimated @tl0associated with a chi-square of 90.58 (df =T@g estimated
canonical function discriminates highly significgn(P = 0.00) producers based on resources, lickstod family
labor.

The correlation between each variable and the idigtant function indicates that goats contributgngficantly to
discrimination, with a value of 0.92. They are éoVied by sheep (0,64). The number of cattle, houdedine, the
number of donkeys and poultry are relatively weatdyrelated with the estimated function. Thus, merginal
contribution of each variable is given by the vatifghe coefficient. With the exception of donkegd, variables
have the expected sign. In other words, the inerémshe number of sheep, goats, of family labadt poultry,
increases the probability that the household betoribe class of rich agro pastoralists. In contra$igh number of
donkeys increases the probability of producer tgglupto the class of poor. Indeed, the character ¢f donkeys
put them in the situation of being owned for thesd® of traction, rather than the reproductive bregd

Analysis of livestock activities operated by the te types of agro-pastoralists

The structures of farms

The analysis of the herd structure of both typeagyb-pastoralists have similar characteristicasTin terms of
cattle, breeding (female cattle over three yeagjasent 44% and 34% of the livestock in poor &tdhouseholds
respectively. Breeding males represent 9% of tkieda poor households and 6% in average.

The structure includes 48% of sheep breeding fesreatel 11% of breeding males in poor householdssigal%
and 3% of the livestock in the rich. Finally, theatj population is structured with 47% and 6% ofroepictive
breeding among the poor against 42% and 4% respcfor the rich. But generally, the process ofwaoulation
of ruminants does not differ in the level of restas. Whatever the level of resources, producerp keme than
female reproductive breeds than males reproduttiged. Although it is not possible at this stagestimate the
sex ratio of cattle, these results fairly highoaif female / male reproductive.

When it comes to ruminants species, poor houseli@te an average of about 10 sheep, seven goatseand

cattle. Different estimated coefficients of vareti give 78% for sheep, goats for 111% and 132%c#itle.

Although belonging to the same class level of reses) the distribution of ruminant livestock dietepending on
the species. Sheep are less unequally distribited goats and cattle. Similarly, wealthy househdidse an
average of 41 sheep, 38 goats and 24 cows. Théaeefs of variation of the possession of ruminkwestock in

wealthy households are 84%, 53% and 114% respbctwesheep, goats and cattle. In the class off heyel of

resources, the distribution of ruminants is lessqual for the three species.
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Digital productivity compared livestock

Numerical productivity is an indicator of the evidun of ruminant livestock in the households sueay
Productivity gives an indication of the growth afmminant livestock. Table 6 shows that the livestot¢kpoor
households is numerically more productive thanrthieher counterparts, with the exception of colmsaddition,
goats are relatively more productive than sheepcattte in poor households. In contrast with tled ricows have a
higher productivity than small ruminants in ternisiamerical productivity.

Net productivity is an indicator that takes intmsileration not only births, but deducted neonaiaitality. This is
an adjustment of the gross productivity, which noees the level of actual livestock productivity.eTresult of the
net productivity in rich households shows goats simglep have hardly produced a female lamb. In gértbe net
productivity of ruminant livestock is better in pdmuseholds than in rich.

Estimation of the reproductive parameters of livestck

Estimation of some reproductive parameters in @g&toralists provides important information for noying

animal production. Table 7 summarizes the mainrpaters that influence the numerical productivityieéstock.

The results show no significant difference betwéas two classes of level of resources in comparisothe
reproductive parameters considered. The age dirtecalving of cows is estimated at 47 months d8dmonths
respectively in the class of poor farmers and tole. The calving intervals are approximately 21 thgnand 20
months for cattle belonging respectively to thér @nd poor. In contrast, the weaning age is redbtilower among
the poor (12 months) than the rich (15 months). lifeespan of a cow is higher among the rich (14dnths) than
the poor (136 months). The cows are kept in lamtaless time in the class of poor households (6th®)rthan
among the rich (12 months). Whilst, they are kepgkr in the herd of poor households than in i@msequently,
a cow belonging to the class of poor produces @mame 9 cows before being released from the hgednst 8 for
the rich.

The same trends are noted in ruminants with a fevepions. For the sheep, the first birth interamatl lactation
length does not vary between the two types of ggisieralists. Consequently, the total number ofieglduring

the life of an animal in the herd did not differtiveen the types of producers. There is a sligliedihce between
the two types in relation to the age at first aadviand that of weaning. However, the life spantefep differs

significantly between the two classes of resouricdt sheep having a longer career (62 months) thase of the
poor (41 months). Similarly, the rich keep theiesp in the herd longer than the poor. Goats haxvsadame results.
The only difference from the sheep is that goagsralatively early in calving (age at first calvjpgroduce longer
(DC) and are kept a little longer in the herd (DVTpnsequently, the number of babies throughoutifiésspan is

higher in goats (about 10 heads) than sheep (&head

Exploitation of livestock for meat

The analysis of the operation of livestock for meatgro-pastoralists (Table 8) indicates vari@aes according to
the situation of the species and the type of omeraThree types of operations were considered:neervial (buy
and sell), domestic consumption and social exgloita(received or given without monetary exchangdle results
indicate that the ruminants are being a larger ceroial operation in absolute value than other forofis
exploitation. Regardless of the level of resouredissurveyed households are net sellers, excepgdats where
poor households are net-buyers. For cattle, therancial exploitation rate is estimated at 6% andr&%pectively
of livestock among poor and rich households. Fergheep, the poor exploited 6% of their livestog&iast 13%
for the rich. Finally, the poor were net-buyershnét reenactment of 5% of their livestock, while tiol have been
net sellers, with an operating rate of 10%.

When it comes to auto consumption of meat, theltesicate generally that cattle are rarely afelcby this type
of operation (0.3% among the poor and 0% for the)riSheep are also really concerned (6% and 2pecésely

for the poor and the rich. Finally, goats are thecges most used in consumption (11% of the podr6&a for the
rich. Regardless of species considered, the pogr hiegher operating rates for home consumptionallinsocial

exploitation of livestock shows that poor housebkaielceived more gift than the rich. Such donatrepsesent 9%
of cattle among the poor and 2% for the rich. Foats, the poor received 0.3% of their livestock agft, while the
rich have received 0.7%. No information on donatiaras reported for sheep. This does not necessaeian that
the social role of sheep is zero compared to &pecies.

Exploitation of livestock for milk

The use of livestock for milk concerns two spe@ésuminants (cattle and goats). Some cases obéapbn of
camels for milk have been reported. The decisiamstthe milk is significantly related to the tygferesources. On
a global basis, 51% of households surveyed saig ubed the milk. The analysis based on the leveksburces
shows that 84% of wealthy households exploit millgaiast 43% among the poor (Table 9).
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The use of bovine milk is the most prevalent in tmuseholds surveyed (61% of households surveyedy.
independent of the level of resources availablééohousehold. In fact, it concerns 66% of the @oa 52% rich.
The second frequently exploited species for mikk goats. Sheep milk is used in 25% of poor housishahd 45%
of the rich. Finally, 3% of wealthy households @ipmilk.

An important fact to note is that whatever the eaasf the year, the less resourced households mariedatively
larger share of their milk production than the ri€lor example, just near the end of winter (post«st and cold
dry season), the quantity marketed often reach&sd&Qhe production.

The analysis of the evolution of the price of nslkows an opposite trend compared to the produdionexample,
the price of cow's milk during the rainy seasoestmated at 181 FCFA / liter and increased steaditil hot dry
season (Table 10). Rising prices of milk cattlengetn the rainy season and the hot dry season ia&el8é. The
price of goat milk is estimated to average 189 FCHter and only increase post-harvest seasoraflf contrast,
during the dry season, these prices fall by ab&ut 8

It is important to note that goat milk sells relaty more expensive than that of cows in certamseas. The price
differential is estimated at 8 FCFA / liter durititge rainy season and 16 FCFA / liter post-harveasasn for the
goat milk. However, in the cold and hot dry seas@asv milk is sold more than goat milk. During theseasons,
the price differential was assessed at 44 FCFi&r/ tiold dry season and 67 FCFA / liter.

Paralleling the seasonal pattern of productiongdpears that the increase in milk prices for the species
considered (cattle and goat) is less than propmtito the decrease in production. Indeed, betwleemainy season
and the decline in production reaches between 74@8&% dry season, while the price increases bet®ée and
34%. This means that the variation in milk pricesat only influenced by the availability of dapyoductd1].

Husbandry practices

Analysis of Animal Health conduct

Animal health behavior is a very important compdneh the technical performance of farms in rurabas.

Although the study is not able to collect investindata concerning this component, the analysishefuse of
veterinary treatments is used to assess the behafvagro-pastoralists in relation to animal heakhus, it should
be noted that among the three ruminant specietle daalth receives attention more frequently tehaep and
goats. The decision to treat or not is closelyteeldo the resources available to the household.chitsquare test
of Pearson indicates a significant difference i ithplementation of health modes conducted by lefeesource
(at 1% for cattle, the threshold of 5% for sheeg goats). Indeed, the proportion of households s&othey have
not treated their animals is decreasing for cd@bé to about 30% rich and the poor), sheep (32% aied 35%
among the poor) to goats (36% rich and 72% poor).

When an agro-pastoralist decides to treat his daitm@ahas three choices: (1) use of chemotheralyy (&) use of
traditional therapy only and (3) a combination offb The results indicate that the preference whéas is oriented
toward chemotherapy whatever the species and vie¢ dé resources. The use of traditional therapyis and only
affected 1% of poor households who have applietb isheep. However, there are cases of combination o
chemotherapy and traditional therapy. In termsatfie, 5% and 11% respectively rich and poor hoolsishhave
been using the combination of these two modes tefrvery treatment. For sheep, 2% poor and 11%héste used
this combination. Finally for goats, using a conaion of treatment methods concerned 1% of pooséloolds and
11% rich.

Table 1: Ethnicity, education et community life ofthe sample

Variables Frequencies (%) Variables Frequencies (%
(i) Ethnic groups (iii) Level of schooling
< Fulanis 25 (23.1) <& illiteracy 44 (40.7)
<> Fulcé 70 (64.8) <> Elementary school 25 (23.1)
< Rimaibé 1(0.9) < Secondary school 38 (35.2)
<& Mossi 4 (3.7) <& Arab 1(0.9)
> Bellah 7 (6.5) (iv) literates 18 (16.7)
<> Others 1(0.9) (v) Member of community organizations 88 (81.5)
(i) High of the sample 108 (100)

The figures in parentheses indicate the percerbgerresponding frequencies of the sample.
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Table 2: Representativity of the types of animalstelters (% des ménages)

Shelter/especies Cattle Shepp Gpat Poyltry Donkey
Animal parc 42.6 55.6| 48.2 - 6.5
Shades 16.7 111 11 5.6 13
Posts 1.9 6.5 6.5 - 14.8
Open air 7.4 3.7 2.8 - 0.9
Roofed animal parg 9.3 11.1 6.5 - 0.9
Huts - - - 22.2 1.9

Notes: The figures do not total to 100% becausetbducers do not have all the species

Table 3: Final classification center

Variables Classes of producers Sample Test ANOVA
Poor class (nb=89) Rich class (nr=18) Very riclssltr=1)| (N=108) F Probability
Size of household 10.82 15.11 29.00 11.70 9.9 00.0
Cattle 7.01 18.50 130.00 10.06 89.23 0.00
Goats 9.66 34.78 160.00 15.24 13357 0.00
Sheeps 6.85 36.89 60.00 12.3% 69.06 0.00
Donkeys 0.70 1.22 7.00 0.84 30.95 0.00
Poultry 13.52 26.17 0.00 15.50 4.39 0.02

Fischer test (F) is solely used for a descriptienduse the classes have been chosen to maximidiffédrences

between the cases within different classes. Fdrthiganoticed probability has not been correctedl @nsequently
cannot be interpreted.

Table 4: Coefficients of the canonic function of dicrimination and intra-type correlation

Variables Coefficients Correlation”
Goats (humber of animals) 0.767 0.923
Sheeps (number of animals| 0.261 0.639
Cattle (number of animals) 0.163 0.391
Household (persons) 0.122 0.278
Donkeys (number of animal -0.064 0.271
Poultry (number of animals 0.219 0.205
Summary of the discriminative function

Eigen value % of the variant  Canonic correlatjon
1.430 100 0.767
Lambda of Wilks khi two (ddl) Probability
0.411 90.579 0.00

*The standardized coefficient of the canonic disicrative function
Pintra type correlation between the discriminatiiables and the standardized discriminative fumrcti

Table 5: Average structure of the ruminant herds ly category of agro-pastoralist

Structure | Cattle Sheep Goats

Sex-age Poor Rich Poor Rich Poor Rich

MO-1yr | 0.60(1.07)] 1.32(1.16) 1.22 (1.41) 4.377) 0.81 (1.05) 5.26 (4.68)
M1-4yrs | 1.08(1.35)] 2.11(1.79) 0.94 (1.23) 1(2D4) 0.63 (0.99)] 1.68 (2.40)
M4-6yrs | 0.60(0.94) 1.11 (1.45) 0.95 (1.37) Q824) 0.31(0.75) 1.21(1.32)
M+6yrs | 0.02(0.15) 0.32(1.00) 0.11 (0.41) ((BA6) 0.1(0.38) | 0.26 (0.56)
F 0-1yr 0.69 (1.09) 1.47(1.39) 1.27(1.49) 5817) 1.13 (1.45) 6.32(5.51)
Fil-4yrs | 0.81(1.81] 2.89 (2.66) 0.57 (1.14) 11®5) 0.57 (1.21)] 3.26 (4.71)
F4-6yrs | 1.09(2.26] 3.11(4.12) 1.14 (1.41) 4%37) 1.13 (2.24) 5.84 (7.60)
F+6yrs | 2.03(3.88] 5.16(5.04) 3.34(3.25) 17m55)| 2.13(2.75) 10.32(8.52
Herd 7.06 (9.34)] 24.37 (27.71) 9.70(7.53) 41.3¥98)| 6.89 (7.67)] 38.11 (20.26)

M= male; F = female. Standard changes are betwgsmentheses

Table 6: Productivity of the ruminant herd by level of ressources (hnumber/female)

Gross productivity Net productivity (mortality néatal)
Species Poor Rich Poor Rich
Cattle 0.80 (0.95) 0.89 (1.07) 0.73 (0.97) 0.804].
Sheep 0.99 (1.90) 0.53 (0.4%) 0.91 (1.90) 0.461(0.4
Goats 144 (1.26) 0.55 (0.46) 1.35(1.19) 0.496)0.4

Standard deviations are within parentheses.
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Table 7: Some reproduction parameters of ruminantgin number of months except otherwise indicated)

Species Cattle Sheep Goats
Parameters Poor Rich Poor Rich Poor Rich
AgPMB 46.56 (8.64) 47.64 (8.28) 19.00 (7.32) 16839) 13.68 (4.42) 14.47 (5.46
IMB 20.96 (5.13) 20.16 (6.33) 11.47 (3.04) 11.0018) 10.97 (2.72) 10.52 (3.03
AgS 12.43 (4.44) 14.68 (5.88) 7.81 (3.39) 6.448p.2| 5.62 (2.11) 6.06 (1.98)
DC 135.84 (35.04) 141.36 (3.39 40.78 (44.19) 614B41)| 42.68 (44.56) 65.78 (45.27)
DL 6.48 (4.64) 11.67 (6.03) 4.81 (2.19 5.35(1.34) 3.86 (1.36) 5.27 (1.41)
DVT 215.28 (36.12)] 211.28(38.16) 49.29 (52.01) 49Q77.20)| 51.31 (54.57) 92.12 (78.98)
NPC (number of animals| 9.26 (2.78) 8.16 (3.53 782013) 8.42 (2.85) 10.96 (3.25| 10.21 (4.6P)

Notes: AgPMB = Age at first birthing; IMB = Inter/aetween births; AgS = Age at weaning; DC = Lifesgorresponding to its reproductive
period; DL = Duration of milking period; DVT = Lenl of life in the herd corresponding to the timersipby the animal in the herd; NPC =
Number of small products by career. Standard d@nah parentheses.

Tableau 8: Usage ratio of on feet ruminant herd (%of the herd)

Species Trade Meat consumption Social
Poor Rich Poor Rich Poor Rich
Cattle | -5.88 (24.09) -7.69 (69) -0.32 (2.52 -0.00 (0.009.37 (25.71)| 1.75(5.94

Goats | -6.23 (73.35)] -12.76 (18.20 -5.68 (6.92 -2.2613.
Sheep | 4.84(40.43)| -10.02 (14.059) -10.88 (24.79) -5.52%#| 0.31(2.50)] 0.66 (2.86
The symbols — or + refer respectively to an ounanumbers of animals for the household.

Table 9: Milk usage frequencies and treated speci€%o of households)

| Poor | Rich | Total
Milk exploitation

Yes 38 (43.18)] 16 (84.21) 54 (50.47)
No 50 (65.90)| 3 (15.79)] 53 (49.53)
Treated species
Cattle 35(66.04) 15(51.72) 50 (60.98)
Sheep 18 (25.35) 13 (44.83) 31(37.80)
Camels 0 1 (3.45) 1(1.22)

Table 10: Seasonal variations of the price of milemong milk producerst (F CFA/liter)

Rainy season Post harvest Cold-dry season Hatadryon
Cow milk 181.25 (35.76 190.63 (50.4B  218.75 (35.94242.31 (89.20)
Sheep milk| 189.29 (31.81) 206.25 (31.46) 175.00 .aas
Standard deviations are within parentheses

Table 11: Percentage of households according to the criteriaf selection of reproductive species of ruminantiestock (% of households)

Criteria Cattle Goats Sheep
Poor Rich Poor Rich Poor Rich
Breed 455 (2.27)| 26.32 (15.79 1.14 10.53 0 (1.14) 10.53
Robe 2.27 10.53 4.55 | 26.32(10.53) 2.27 10.53 (10.53)
(2.27) (2.27)
High 4.55 0 2.27 15.79 (5.25 2.27 (1.14) 10.53 (5.26)
Shape 0 15.79 0 (1.14) 10.53 0 10.53

The values in parentheses are the percentage sieholds who practice the selection of females em#sis of the criteria considered

Table 12: Frequency of the need of improved technady for animal production

Technological categories Class of the level of ueses| Total samplg
Poor Rich

Genetic improvement 1(1.14) 1 (5.26) 2 (1.87
Food rationing 35 (39.77) 11 (57.89 46 (42.99)
Animal health 43 (48.86) 10 (52.63 53 (49.58)
Fodder seed 1(1.14) 0 (0.00) 1(0.93
Fattening technics 16 (18.18 0 (0.00) 16 (14.95)
Feeding technique 15 (17.05 3 (15.79 18 (16.82)
Others (training, loans, pastoral hydrology)24 (27.27) 5 (26.32) 29 (27.10

Bracketed percentages were calculated on the lodigilementary technology choice. The sum of fremjasiis not equal to the size of the
resource classes due to the possibility for prodsite operate several technological choices

Analysis of patterns of food behavior

Food pipe for livestock remains also an essentiaiponent of the productivity of livestock in ruiakeas. In order
to assess the practices of feed, food resourcesdei by the breeders to their animals were divided four
groups: sub-agro-industrial (SPAI), agricultural -fmpduct (ABP), the natural forage and mineralsitysa
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Shepherding is a established practice in rural $aiitris important to analyze the practical implema¢ion by agro-
pastoralists to improve livestock productivity ségies. Given the seasonal variability of naturastpre, it is
expected that farmers' complementary strategiedegrendent on the time of year.

The results show that during the rainy season, feopgplementation (maximum 2%) is rarely a strategy
implemented by the agro-pastoralists. Very few poauseholds have offered sub-agro-industrial ounaafeed in
addition to their animals. However, during the yaseason, the cattle feeding strategies are basedreeral intake.
Whatever the level of resources, producers havdeimgnted strategies of mineral supplements thachifll
species and categories in each species.

Cows (male and female) are frequently supplemenmggroximately 56% of poor households and 89% of ri
households practice mineral supplementation to ncales. The supplementation of minerals to female/sco
accounts for 51% and 89% respectively in the paoat ich households. Whereas, young cows receivingenal
supplement reaches 47% in poor households and B4khi For sheep, the allocation of mineral supat for all
categories (young, male and female) is almost efgudile level of poor households frequencies. Ttte pay more
attention to youth and males (74% of cases) andefatively few females (68%). Finally, for goats naial
supplementation during the rainy season is betwemnogeneous categories of goats (young, male, &mal
However, rich households contribute more freque(it§% of cases) a mineral supplementation goats piuer
households (between 35% and 39% of cases).

The analysis of the allocation of food supplemeuntrdy the hot dry season presents results thatrasinwith the
strategies used by producers in the rainy seasbmhi# time of the year characterized by a scaroityhatural
pastures, all kinds of food resources are colleatadl distributed to animals by the two classesesburces level
(poor and rich).

Thus, the distribution of agro-industrial by-prothi¢SPAI) to ruminants is practiced both by themtban the rich.
A constant rate in the distribution of SPAI is titta¢ proportion of producers who implement this pamentation
strategy seems to follow a decreasing gradientnfale ruminants, youth through males. For exaniplgoor
households, female cows receive SPAI in 45% ofasmles in 39% of cases and 24% of youth. In thgscof
wealthy households, female cows are supplement@@% of cases in males and 63% of young peopl# 4of
cases. The same gradients frequency of allocafi@Pal are noted in sheep (except males and fenmalig® class
of poor households), and goats.

Agricultural by-products (ABP) are also subjectcmllection and distribution to ruminants in the twiasses of
households. The gradient of frequency allocatioA &Psimilar to that of SPAI in the class of weglthouseholds.
Females are more frequently supplemented with Ehe that males and young people, whatever the specighe

class of poor households, the allocation of SPAedifht categories seem influenced by the species.céws,

females and males receive equal attention larg@8b (of cases) that young people (22% of cases)slap, males
are more frequently served (51% of cases) in PBS fiamales (47%) and youth (36%). In contrast tatgomore

producers pay attention to females (15% of cadetpwed by males (13% of cases) and finally to ygypeople

(9%).

The allocation of natural fodder for livestock isuch more heterogeneous than the SPAI and SPA Tdue.
allocation frequency of natural fodder to cows oophouseholds is as follows: 39% of cases didiithtio males,
34% females and 18% for young cows. Sheep bemefit the distribution of natural fodder in 47% ofea for
males, 38% females and 31% for young people. Fintdle female goats more frequently given (11%axes) of
natural fodder than males (10%) and young goat9.(8%

By implementing a comprehensive dietary supplenteming the hot dry season, the producers make @edor
reallocation of resources. One visible consequerfcthis strategy is a lower allocation of mineralpplement

compared with values obtained during the rainy @ediequencies. Thus, the level of male cattle, 3F%e poor

(against 56% in the rainy season) and 42% richitiag89% in the rainy season) provide mineral semgnt. It is

the same for other cows considered (young femalMsjeral supplement to sheep is also affected. éxample,

33% of the poor (against 41% in the rainy season) 32% rich (against 74% in the rainy season) edta

mineral supplement during the dry season. Finatiyperal supplement to goats has not escaped thecinop the re-

allocation of resources. Approximately 10% of tleop(against 36% in the rainy season) and 26% (aghinst

78.95 in the rainy season) distributed mineralsiiate goats in the dry season.
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Analysis of management modes of reproduction

The control of reproduction is made through thees@n of parents, but it does not occur consitefar all
producers. Indeed, only 21% of poor households%8% rich perform this practice. Castration is a aggament
method of reproduction. It is practiced in 10% a$es in the class of poor households and 21% darich.

Several other criteria can be used in the seledfgrarents. These criteria apply to both malesfanthles. Table
11 summarizes some of the criteria used by progducethe selection process of breeding (matricessydminant
livestock.

Analysis of potential technical innovations

The analysis of the potential for technologicalanations among agro-pastoralists is crucial toshecess of the
actions of livestock development. It allows to itisnthe potential demand for improved systems gifoapastoral
production.

Technical innovations in livestock

Technical innovations requested by producers ieslieck have been grouped into areas: (1) Breedig
Improvement of cattle feed, (3) animal health, {d3hnical fattening (5) Technical feeding (hay &odder
conservation), (6) fodder seeds). Table 12 pregkattechnological choices made by the producers.

In general, animal health is a major constraintitestock production in which many producers (abb0% of
households surveyed) would like to invest. The i demand for animal health is more pronounaedich
households (53% of cases) than the poor (49%). S@wnd technological area of interest is food natig
livestock. Interested in this field are about 43#4households with 58% rich and 40% poor. The tluioticern of
breeders rather involves other types of intervenstiother than technology. These are training (teahrand
livestock farm management), pastoral water andsactt&at credit. Approximately 27% of producersl(idang 26%
rich and 27% poor) would like these areas aretalsen into account.

The feeding techniques also have potential for tdiey the households surveyed. Potential demartdrims of
proportion of households’ applicants is estimatedut 17% of the total sample, 16% rich and 1% pFinally,
two technology areas seem to an interest of onfyr pouseholds. These are fattening techniques {88f) and
fodder seeds (1%). However this should not be pnéted as if the rich do not practice fattening, father by the
fact that they already master this technology. Agsslt their needs might be oriented toward actessedit to
improve their fattening business. However, the poay have been excluded in the process of diffusibthis
technology because of the cost of implementatiohwork (have animals, equipment purchases, hawee fand
veterinary products, etc.).

It should be noted that in general the producemsbine several technological areas in their choideus, the
association rationing food and animal health isfifs¢ and most common option (27% of the samp&&p2and 32%
of poor-rich) with other types of interventions Buas training, access credit and pastoral wateé(@7the sample
with 27% poor and 26% rich).

Finally, the chi-square test of independence batwRearson needs of technological innovation andahel of
resources available to households showesigificant [3].

Influence that its needs improved animal productechnologies. In other words, whether the prodigeich or
not in animal reproduction resources, it does ffecahis or her need of improved production tedbgies.

CONCLUSION

The results of this study allow us to draw two impot conclusions on which depends the improverérthe
living conditions of rural households in the Sahelizone. First, the typology of agro-pastoraligigerled that
producers are heterogeneous in terms of staffirglymtive resources. Two classes of producers haen b
identified and classified according to the levebgéilable resources. The main resources usedanigiination are:
family labor, and (sheep and goat bovine, asin]tpguanimal resources. Compared to the averaghefsample
averages of resources available to the two claasestatistically and significantly different. Agra-pastoralist
class has resources below the confidence intefvideosample mean. That class has been describpdoasand
represents 82% of the sample. The second claseebasrces beyond the confidence interval of thennadahe
sample (18% of the sample), and is described hs Tice sample was therefore unable to include les @average
resources. However, having studied the two extretasses helps us deduct indicators for monitoring a
evaluation that will consider the middle class.
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The second conclusion which draws up from the fgghat the strategies and husbandry practicesaasdciated
performance are strongly related to the level sbueces. Indeed, the decision to adopt a technadeggnds not
only on the needs and the desire for change ofymerd, but also its ability to support change gitrenresources
they have to generate the funds needed for investim&ew production techniques.

The ultimate goal of this study was to contribwetbetter clarification for decision taking in tfield of the fight
against poverty in Burkina Faso, and its Sahelegion in particular. Poverty is a complex phenonmeti@t can
only be understood in relation to several dimersigrhysical, social and cultural. Indeed, undeditam of the
principles of scarcity, economic capacity and doeglfare.

This article uses the concept of relative povelttys not based on the expenditure as is geneth#ycase with
previous micro or macro-economic studies. It iseldasn the distribution of productive resources thamerate
income spent by households. Therefore the condepbwerty requires the delimitation of the specifigntent of
proposed indicators related to (1) income improvemand (2) improvement of productive resources.
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