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Subfsecﬁor'Studiwof;nryleqﬁ Agricclture

3 Sommary'And‘Coﬁclusion

,, - B AP
: N A : . RRS: S
1. W1th1n the framework of the RAMS pro_]ect3 dryIand agrxculture has been ;
made the obJact of a sub“sector study9 in 11ght of 1ts 1mportance 1n rusfi?; f

. 1 N
ral act1v1tles and 1ts soc1o-econom1c role 1n Maurltan a In the past,*

this submsector has not beneflted from long term development actlvxtles,fi; 
but only from sporadlc° shortmterm prOJeCtS haV1ng Ixmlgeo effects on )

..
i

productlon.

e
HL.

it

. [ el H R MR N
4 oL B MR A

2. Examination of the bas1c data showed that the productlon possxb111t1es oﬂ

dryland agriculture are far from bemg negllgeable glven the soil and

water resources avallable° At _present, cllmate factors are the'maln con—‘

“

stralnt £é: th:s potent1a1 and have decreased the securxty of th1s type oﬁ~“*

A S A Yo
cultlvatlon.,. e, e T P P PN AR

| R i . - . J".'l: .
. . i

Dryland agriculture,; in all its forms, involveé‘aﬁout"Jl'% of‘Mauritania'h
rural_populatlon and mobilizes more than 60,000 active 1nhabntant§ The
power’pbrehtial in the different production zones is fa1r1y ‘largé and shopld

. net create labor prdblems on 2 medium term basis. S ﬁ}
‘ ‘ . iﬁ
At oreseﬁt;“dryland production is in 1arge part destlned for - sub31Stence:
and‘tradiinnal exchange° o R -

3. Three major production 'zones can be distinguished : = A R T It (1

L4 . H

~ The Senegal River Valley =~ ' * : [

- The' Southeastern rainfed zone - P .

- The Oued Floodland zone, 1nc1ud1ng other favorable f@?’b1ana areas such?“
hralrs, 'amourts arid Marigots.




7

Agf1cu1ture in these zones is predomlnated by cereal cultivation, which ;

accounts foér more than 80 7 of the surface area cultivated’ , )

It 18 esttmated that 230,500 hectares could be cn1t1vated cach year., |
However9 the actual numbér of hectares cultivated varies considerably frdm

year\to year as a functlon of yearly and reglonal ralnfall Thus, it

t

is very dlfflcult to estlmate the average surface areas cultivated.

T

B NN
-

An incrdase in the ﬁunﬁef‘of'hectaréé'cultiVated may be’brahght about

in two ways :

- Improvement of new lands :

- .In the southeastern rainfed zone,which offers apprec1ab1e physical poten-‘

tial (however, these improvements must not be at the expense of this ,
zone's pastoral activities). : ; /

In the oued floodland zone, by improved water control (dam construction),
which implies large investments.

~ Progressive substitution,of;ifrigated crops for traditionel cultivation
in. the Senegal River Valley. . R h
Three major productlon systems were defined, correspond1n6 to the three'’
maJor geographlcal productlon zones., These production systems have a cer-
taln,numberfof problems in common, as well as individual d1ff1cu1t1es. The
common problems concern crep productlon methods and techniques. These pro=
blems are very extensive and do not allow for optimel use of the avai- |
lable resources. The problems particular to each production zone concérn
1and rlghts, relatlonships to other rural act1V1tles, etc. Most of these

reg10na1 problems do$not constltute insurmountable constralnts.




was estimated to be :

of cerea,l's :
.associated ‘CXops - S
u31ng the st favorab)_.e h}‘v,pothesi_s

.1 3 o 24,000 .tons of cereals
= N - 9¢500 tons| associated’ crops SRR S PR
2 R - using - the least favorable hypothes1s. e AN AR S S

‘Mo.s‘t of- thi
S of cereal P; oduction and 85 7 of associated Crops are. consumed by the fro—
’ l R P ducer° thes
- marketable

productlon 1s destmed for fam11y subsui'.ence About 2/3r 5 .

rates may -be even hlgher in poor productlon years.\ The )
: urplus never goes beyond l/3rd of cereal productlon, in thd "’
. | ‘best ‘of situations. .

Tradltlonal Earketmg Structures are adequate for- current needs, but L

’ would ‘be insufficient in the case of sustained productmn 1ncreases. Thhs,j 7

; o ‘ o the’ production situation 1s fairly precarlous, due ‘to the absence of an‘{
; ' SR adeqﬁate' policy for prlclng and market protectlon. “An increase of cerea]:‘ ,
S .oh:therim:ark'e -either as illicit imports (from Ma11) or through the dls—é o
' t.‘i_'ihu‘tig,h, of for;elgn food aid . seems to have a regresswe effect on pro-
'du‘c"'t ion,
~' | 5 In the areas of tralnmg, extens:.on serv1ces, research and popularlzatloin, }
£ both quantltatlve and ‘qualitative 1nsuff1c1enc1es 1n the ex1st1ng structure5<‘
' "‘ . were noted. .It should be further noted that although no recent- agronomlcf _1
o : research has been undertaken in the dryland’ agflcult\;ﬂ- sub—sector, ther#_
: . | ~exists resear_h results from Former Mauritanian pro;etits or ‘From nelgh*j-'-"}

R _ "‘boi:ihg‘”'countr ies, wh1ch have never been applled in this sub-sector.

AR PR R

: 6. Dryland c,ultivation',s_ lmpact: on the: environment: iy E‘rmst acutely in ﬂhe
' ' ¥ ‘ ~ rainfed zone., Traditional production methods and the nbsence of fertlll-

s .




%*zatlon 1ead to’ contlnual clearlng and cultlvatlon of new zones, whlch
,‘,represents a menacefto the equllrbrlum of the env1ronment. Thls trend
1& ‘be futther aggravated by the- unstructured development of drought-

snimﬁi cultrvatlon, espec1ally in the ‘southeastern zone.

‘ -

.vThus, the dryland agr1cu1tura1 sub~sector seems to play an. important»role in
fmalntalnlng the equ111br1um of the rural world, glven the numbér of persons«

it involves and the soc1al character of this type of cultlvatlon. To ignore
thls rolc would compromlse the relatlve stab;llty of this rural wor;d and

l

of 1ts populatlon.

..

‘Furthermore, grven the slowness of hydro—agrlcultural 1mprovements at the

present tlme, dryland agrlculture could contribute, on a medium term ba31s,

to notably reduce~the present cereal deficit and thus compensate to some degree'

Y

for the slowness of these improvements.

'In order to allow thls type of agrlculture to play 1ts prlmary stablllzlng
role and eventually, a secondary compensatory role, two types of potentlal

must be - realized :

- Improvement of productlon technlques and means which are presently insuf-
ficient. This potential can be reallzed by the improvement of water control
and productlon factors. Water control would reduce the impact of climate on

Jproductlon. Stablllzatlon of productlon would 1ead to a general stab111-

' zetlon of the rural world

“_The second potentlal concerns 1mprovenent of new cuttlvatlon 1n the sotth—
eastern ralnfed zone and p0531b1y in the oued tloodland zones. Thls poten—

tial could play both a stablllzlng and compensatory role in production.

'




- = Large human

ZE labora t‘ion

'~ Development

,3 _ Research to

Realization of

vestments.l

.

credit or through other means.

the effects of future development prolects 1n thls sub—sector (cooperat

this potential would require

investments in the fotms of traihing,

'_ research,and popularlzatlon, vith correspondxng 1nfrasttuctura1:>"

RS

1mprove the ex1st1ng productlon structures so as to cptlmizb[

producer organ1zat1ons, profess1onal organlzatlons, ‘etc. )




Imtroduction -

,ifé,jﬁV

o Lot : . Lo ) D - ; . L { ’
Object of thi‘s‘St\udy‘ T BTN
o ¥ o ' : o A S aE I v
The object of thls study is to collect and analyze as much data’ as posélble
, ncernlng ralnfed agr1cu1tureg in order to arrzve at a clear plcture df ‘the
\-(/exlsting s;tuatlon.\Thls ana1y51s w111 perm1t 1dent1f1cat1nn of exlstlng prob-

lems and evaluatxon of development p0331b111t1es.

Although rainfed agriCultufe is of relatively 1esser‘ecoooﬁie importeneerﬁhan
llvestock production, it once provxded all of the' cereal produced 1n Mauri—
tania and continues to- supply the major part. At present, its economic xm-
portance is decrea51ng, as a consequence of development of 1rr1gated cultlvatlon
however, the rate of 1rrlgated pernneter 1mprovement is slow. Even when irri--
gated cultlvatlon reaches the prOJected dnnen31ons, raznfed agrlculture w111

‘hot be greatly affected as the labor it moblllzes and the land it employes

will only be partlally touched by 1rr1gatxon.

‘Until now, this sector has not benefited from sustained development activities
commensurate with its importance; a few .local improvement attempts have been

made, with limited impact on development.

Long term development activities corresponding to this sector's importance
would help establish harmonious employment and land use, and thus lead to
better equilibrium of regional:development.

0.2. Definition of Rainfed Agriculture and its Role in the National Economy.

4

0.2.1. Definition.

|

- . NPT . . . { .
As its name indichtes, “rainfed agriculture" designates those agricultural ac-

»

N . e c o . S - . M N ’ . B : .
Lo . | . » . -
- i m— S—-— - - - — —_— .
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“.f;ivitiéa;direEtl
-floodkand agricull
* depends indirect

ralnfed agricul

,we prefer the term "dryiand agrlculture

Throughout thxs

when necessaryn

B

K

Y. dependant on- ralnfall However, 1& ia often

lture (along thEIS, oueds, lowland marshes an¢ ekeu

ly on ra1nfa11 collected as runoff water. Thus*rthe ‘term
ture'' appears 1nsu£f1c1ent to. de31gnate all these actgvit.
as opposed to. erlgaced'ag'leult &,
text, .the term“dryland agrlculture” w111 be emplofed and,f?

the type Speclfled. i

W
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0.2.2, Role of Dryland Agriculture in. rhe National Economy SREEE

Drjland‘agricult

genef§11f9§cohda

- niébé beans (vi

ure ylelds malnly food crops, cereals in partlcular. In

ry cr0ps Are das oclated with these cereals,such as -

1gna unqulculata)

‘

beref (citrull

us vulgeris), cu1t1vated for its seeds

peanuts and "

sweet potatoes

aerem',

a leguminous plant_aqu tO»thefpeaent,

end yams

cegﬁaigieondim
On the basié of
value at current
37 and 63 A of a
these percentage

dlment crops, wh
Besides its econ

in stab11 izing p

in the oasis zon

[T

such’ ag "

nts,
,{_

sangoma' and "Jaktenni".

urltanxan econom1c records for the period 1973-19781) h#k'n'

'pr1ces of thls sub~sector productlon representea between

1 vegetable production (or an average of 52 Z) However,

do not take peanut preduction 1nto account, as well as coy

ch were not evaluated,

ic 1mportance, dryland agrlculture plaﬁf a prlmordxal rol:;“f
oduction systems, notably in the sylvo-pastoral zones and

of central Mauritania.

1) Ministiy of Ec

onomy and Finance,
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}This,sfda?"ié'CGﬁbPiséd of two parts : T ERTT

i

7 0.3.1. Examination of Existing Data

R » « g s e e VUSRS
.-This part consists of collection and critical examination of existing data

-~ within the dryland agriculture sub-sector, to provide a basis for analysis :

\
w
L &

(1) Collectlon of data from pact or on»poxng prOJects and studles concer- “f

ning dryland agriculture : ' Ty
(ii) Collection of basic data ‘concerning thé availability of human and phy-
sical resources, and on the basis of these resources, evaluatlon of the

possiblities and limitations of dryiand agrlculture in %aurltanla.

0.3.2. Analysis of the Current Situation
x,Thevsecond phase of the study consists of an anaiysis of the data collected’

‘and an identification of the constraints within this sub-sector, as well

as its realistic'pbssibilitieso This phase is the most important, as it’hiliw'

lserve to determine the: general orlentatlon for the sub~sbc¢or. Preparat1ons

for these analyses 1nc1uded several field missions ans surveys.

Homogenous sub“zoﬁes were determined on the basis of praduction systems
(hévin elther common or spec1f1c problens) The criteria employe& were

numeroas and related to both the enviromment and 1ts exp101tat10na
 ‘Thus, this ~: study includes two orientations

- The first examinésgthe available data on dryland égricuitufé 

= The second treatsafmoduction problems from a tehcnico-economic _point'of‘
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'"vieﬁg and |
‘traini ing ar

Vltles on t:hie env:.ronment. : “

gic Data

In this chapte
reviewed. Then |

_on physical cd
1.1.1. Main' Ar

Dryland agricu

Thls valley is|flooded, each year by the Senegal vaer (June to, October) Lf

mtends 400 miles in length from Demba-Kane in the southeast to’ Samt—Louifs o
in the western Delta. Th1s valley is called the
some places, i

depos:.ts durln the floods make thlS Zone a hlgh—potentlal aorlcultural
m111eu as comp

= Floodland (or|'

i

1.

Chapter 1 : B

1.1.1.1.

This 'agricultgré'lv zone is fairly fertile. Two types éf#’%ryz}apd' clt_;}ltiva_;j_;ﬁi:_: :

are practiced :

Physical Miljey

H

24 the main- zones where dtj\land agnculture is pr stxced ar}(‘_ e
a brief survey of the phys:Lcal data is glven, with comment
nstrgmts to dryland agrmulture. PR I S

.‘-:!r;

eas of Dryland Agricuitur;a‘ (s,eeh}:'}“ij‘grﬁx"‘e 1) 2)

.yv',,

Thei‘ Senegal ‘River V_alleyn N

'

2) Adapted from Chapter 9.1. of Report B
Hauser, RAMS

lture is practiced in three agro-ecological zones :

is w1der than 15 km. The river’ K-} year-wlong flow and alluviyp‘l;

red to the surround:mg Sahel

Touale” ) cultivation o6n the floodplains, &sually planted 1“,

1

e

s 7

‘Chemama by the Moors. . Itt"

. [N

,’}sl;-g it

Agro-Ecolcglé‘al Zones, by P,




" f@poded, usually pianted m m111et and of ten other crops.- -

s A

JflgiQIWZ;.The S0utheééf*Rainféd,Zone 

&Thls is the maJor ralnfed agrlculture zone. Crops depend dlrectly on raxnfalr<

.[volume and dlstrlbutlon over tnne and space. Ralnfed agrlculture is practxced

hyetal line. To the north, it can

'regularly each year south of the 450 mm iso

*‘extend up- to the 350 mm Lsohyetal lme9 but 1t is tisky if ra1nfa11 is not

'fj"suff1c1ent,

.. Rainfed agriculture may appear in pockets to the north beyond its usual areas
“of extgnsion up to the:2001mn isohyetal assuning clement rainfall (often in
g lowlying areas). ' B ) B "
_"The rainfed agriculturai zone is located\ aﬁproxﬁnétely‘betweén 15° latitude o
"N (Guidimakha) in the south and 16° latitude N (Kiffa) in the north._This is a

‘zone of extensrve agrlculture (pr1mar11y millet and sorghum).

1.1;1.3. Oued Flaodland Agricultural Zone ' } ' - S %

Ef Thls zone ‘is located approx1mately between the 350 mm isbhyetélylinp in the . L

south and the 100 mm 1sohyetal line in the north. It lS concentrated mainly “in i

v bthe southern center of Mauritania on the pledmonts and within the sandstone

the Assaba, _the Tagant and the Affole. The Aleg—ﬁoujerxa &KLS
it extends as far as

 ,h1ah plains of~

marks the . western boundary of thls zone; to the east,

Dhar Nema, below the 1solated rellefs° 1t is 1nn1ted in the Hodhs by the

Aouker sands.




“Main ‘.ﬁaa,s of Dryland Agriculture

SOURCE : Map of Agro—EcolOgmal B
/ , Zones, RAMS (Adapted S
: ‘Extract) ‘
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.!The concentratlons of oued floodland agrlculture in the»Assaba, the Tag :
“and. the Affole are due to the topography of these hxgh plalns whxch éoil t

stoue ‘focks ‘have a high runof coeff1c1ent. : o Ly

. eede’ (often cot

-Lnténéive cultxvat1on, malnly of sorghmn and secondary crops.__ ; _‘_:,

h

the: sllohtest’" ount of ra1nfa11 in a hydrographic netwnrk aince the "sa

?'\ « : , '
Floodland agri ulture is localized a10ﬂp oueds. A small dam or. dlke 1s’buﬂﬂtéi i
-across a favorable spot ‘1n order to store water upstream As the waters " ﬂé;’ff

trolled), the l'um:.d banks are cultlvated This is" relative y P

ey

Sy e . -

Ancb;ding to'M, LerbuﬁB? the comblned 1nf1uence of. the ocean trade w1nds, he

continental trade winds, the monsoon and the dlstance from the ocean perm 2 Pt

. the 'division of Maurltanla 1nto two major climatic zones: : Sahara and Sahe

both of . whxch m y be subd1V1ded into “coastal” and"continental™ sub~zones.f
. %-
w-ThéVManritéﬁi n Sahara is drv1ded into the northern. coastal band (north i
of Nouakchott), characterzzed by constant humidity, low tenperatures an '
low rainfall hlghest ralnfall 1n autumn) - The. continental Sahara is'cha ac—
terzzed by & ranely d*y air and very low ralnfall (rendered v1rtua11y 1&*, o
s1gn1f1cant b hlgh tenperatures and the resulting evaporation). This is(“ﬂgg.&?

.the most arid of Maurltanla s reg1ons.
— The Hauritanian Sahel is more or less limited in the north by the 150 mny
isohyetal 1in and is divided into :

/ o ’
— a coastal band characterized by constant hmidity, cool air and summer rains

- & continental zone, with more varied climate, characterized by a dry

3) Atlas de la RéquliqueAIslanique de la Mauritanie, p. 16, 1977,




7'.‘

" w:mter season hzgh temperatures and - summer rains whxch are heav&er iu the

e .Asouth due to the more prolonged presence 6f the monsoon- winds.

- ‘o N g
i

The two main clnnatlc factors nmportant to thxs study are'temperaturé and

rainfall Table 1 gives their characterlstlcs for the main clnnatxc regigns.

~
' toa

A v ' ;

3 1.1.‘1‘2.,.1;,251‘:'1.':'@11 ; : g S

The cl:.mate and geog'ra«pbic characterisitcs of ﬁaur.it'm'ia do not yield émch rain~
" fall. Most of the rain is carried in by the monsoons. Average annual,fsinfall
' is more than 600 mm in the extreme south (S€libaby), rapidly decreasing to- |
wards the north. At the 1evel of Nouakchott, Atar and north of Oualatag.
annual- ralnfall is only 100 mm: this deareases to 50 mm in the northeast and

long the northern coast. F1gure 2 gives the position of 1sohyeta1 11nes in e

. Mauritania, based on average rainfall from 1941 to 1970.

Rainfall. is quite irregular, both over space and over time. This irregularity .
increases ‘as one approaches the desert region. Table 2, whlch summarlze .”

the ralnfall characteristics of some observatxon stations 1n southeast Mau—
rltanla(rclequy jllustrates this fact : the difference between max imum

and minimum ra1nfa11 increases sharply as one approaches the real deserto_

This ratio is 2.7 at M!'Bout, 5. 4 at Tamchaket and attains 15 at Tlchltt.,'

§

i

, The nature of this ralnfall pattern underscores that rainfall is the deter—~

mining factor in the distribution and success of dryland »cpltivation.'
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© Table2 ¢ Rainfall Chiracteridtics gf
. ritsnia P

o ‘Station *"““‘9“ years|average Paximm Tinimm ‘lﬁax.imim‘/f, iR B
R . : of observa- |annual rain-jannual raip- antual ‘rain- u@”‘@» A E
: , tions . fall (em) ~ [fall Gom)-- fall (mm) 'R'atiq =

S Tduchaket 28 yrs. |- 2577 | s13 95 RS A R
: Oualata . 1 yrs. | 107 3 | eet po2st b
Kiffa. 42 yrs. 346 | ess L 1a | &7
Tifibedra = | 33 yrs. 357 ] s20 2 TR B 1 A
CAToun ¢ | ]4"y’1~s’." 1 305" 1 499 -} 1707 Lot ogle
Néma 1 36 yrs. | 296 506 | 167 ) o300
M’ Bout 29 yrs. 405 ° e | o226 | 2,70 N
se1itaby ~ | 30 ges. (| 635 | 1.00” ) 350 © RN ER A
Tichite | 20 yrs. | 80 o faer b o T pris,e U -

P PN T

Source.: BURGEAP | I |

1.1.2.2. Temperature
Temperature -in Mauritania result from a combination of twa pain factors : | "

R MEBERN

- The Zéhith movement of the sun, which genérally detefmines atnual temperdture
Sl PRTEN i Al B geadiefe e i T A

variations, |

RS Geopgrabhic factors, p’articul'ariy latitude and distance from the béean‘,

both of Awhiéh’increése “temperatures ‘and their v'ariations; : .

e b

Thus, the coast|is permanently influenced by the maritime trade winds and fms '

constant cool temperatures,with little variation. The ‘annual maximum occyrs’

in September, the minimum in December-January.




f,Tﬁe7intetiot of the country has much more contrasted tenperatures s in the

" miorth;, max:mum temperatures occur in JulyWAugustg in the south the ra1ny sea~

‘aou causes’ 1ncreased temperatures. The max imums occur thce a year, before
~and after the rainy season. ; '

B  ‘ ? ,: . ‘ ',-/f .-.,_ . | - B k| | /’." ; / -
‘Data on temperatures are summarized ‘in Table I (monthly averages).

eyt

1.1.,2.3. Onbro-~thermic Disgrams (see Figure 2)

3 dmbro&thenmic diagrams, expre381ng the ar1d1ty 1ndex as compared to rainfall’

o and monthly tenperatures, show that- s ‘ ’

+ There is year-long dryness in the Saharan climates and in the northern part

1 of the Sahel clmxates° In these regions, P (prec1p1taglon) is always lower
~than 2 T (twice the average temperature), 7 '

- In the central south of the Sahel cllmate-reglons9 prolonged dry periods
bccuf dur1ng the year, but are 1nterrupted by a humid period (P more than
2 T). This mmid period occurs between July and October, and is relatxvely
brief, according to region. It is quite brief in the north and relatrvely
long as one descends towards the southeast. '

' Dryland ﬂgrlculture 1s condltxoned by the length of the humid period, which
detennlnes the success of crops; therefore it is only passible under the
natural condltzons occurlng south of the 300 mm isohyetal Ilnc.ln Sahelian
Maurltanla. To the north of this line, dryland cultivation is possible- only
under certaln c1ruumstances (zones receiving not only ralnfall but also-
runoff or floods - whether natural or artificially produced by dans)

\




- | Pigure N" 2 : Normal Rainfall 1941~1970 T )
s : ~ ‘and Ombrio-thermic ‘

C Diagramg for Certain
Stations
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A@cordinglto C Barbey )fxve 3011 types may be dlstxnguxshed xn Hauriuqﬁj g

[ . N o : i ot . . . 4‘: N

~ Raw mineral desert soxls, 018881f1&d as elther camplementary or ahlat
goils. Thege goils do not anclude vegetable matter. apd cove; mqat of

i

;qv ’ .T ‘_, iS

' B ' N ;
[P L. oo

- Young evolving éoils, classified'into several types, . accordlng/to clnn

or non~c1ﬁn.tic origin, and based on the nature of the rock on whlch t}
Th‘se s01ls are, fqund maznly north of the Wéstern Hodh and - in{
Easte:n Hod,_, '

- Isohunic éo ls, iittib evolved fairly rich in organic matter, wh;ch
clagsified into three types according to clay content and ‘the rock on.
they develop. These are found in the Eastern Hodh, the Karakbro basin,
the Akchar, zzefal and the Trarza.

/.

P

- Hydfanbrpkic sdils; these are very compact and nnpenmeable soils, develeed'

along the Senegal River alluvia. K .

-}Halomorphic oilg; these alkalihe soils are rare.in Maur;tanla and are ﬁound
maxnlyalong he coastal region. and: in cloged depressxons. They are not) -
arable,‘

The main soil types .exploited in dryland agriculture are 3




well as along the low bassins of its major. trxbutarles (the Gorgol, the
Charfa, etc ). These 50118 repreésent a large part of the lands cufrenély

B ander cultxvatlon and much of wich w111 be unpruved by 1rr1gatxon. '5§"

g ‘Browm-red sub—arld 90113, developed on e011an sands. These soils represent
most of. the dryland cultlvatlon jin the Senegal Rrver Valley (&1er1 : high-
lands and sandy h1lls) and 1ﬁ the southéastern peneplain (where potentxal
ie fairly hzgh ‘due to the good rainfall).

- Complamantary soils of sandy-clayey or- clayey-sandy materlals, Whlch have
developed in certain oued basins (Gorgol, Charfa, etc. ) These soils repre-
sent a good part of the rainfed cultrvatlons in the reglons of central GUL-

dimakha, Gorgol and the east of the Assaba (Barkéol).

o 6

1.1.4. Water Resources)

This section examines those water resources 1nVO1ved in dryland agrlculture,
specifically surface water resources (since underground water is not used

. for drylend agriculture). ‘ .

Surface water resources-are renewable. They consist of rain water which does

‘not evaporate or infiltrate the goil, Surface runoff 1s used for floodland
'e«rxculturc and in. thn form of 1ntenn1ttant water courses (oueds) they re~
plen1su the aqulfers.

'

‘This resource depends on both rainfall valume and on the hydrographic net~ 

work whichmakes the water usable.

- i
N -

6) Adapted from Moulaye Abdallah, May 1980.




rl’..l.", . '.—‘l‘volme'of,kéli:nfali‘ :

I  The total volume of rainfall received by & given reglbn is one of che m“i“'f\"
' - factors d,etermIMg the Q'daﬂtity Of runOff “allable' R
' : \ In-'l‘f‘aurit:at:\ias ‘rain falls durxng the ramy season - 1‘1“8115'1137 from J“ﬁé to
1 October. Rainfall levels vary from one zone to another and decrease from i

‘ L the south to th north, At Sellbabyq 650 mm/year vas registered, whereas. 0*’

> 25 mm/year was easured at Nouadhibou. - L ( L

i . . . . .

5

- I - , " Ii . i I», 9 -

It is very difficult to establish a general survey offramfall cycles in c

Maurltanla - due to the mens:Lty of the country, the 1rregu1at1ty of ramf?ll
and its spatial 1str1but10n., , o B

In the north, 4/ ths of Mauntanm have a desert cl:unate, but m the south

the 230 mm 1sohy tal 11ne (on the level of . Boghé) crosses the country from
west to east. '

‘The, avarage rainfall Tevel for the co'untry‘is',estimated at 100 x;xn/yeara Thu ;

over Mauritania's total surface area of. 1,030,000 ka 103 billion m3 of wa :
o N '/ falls- annually, of which only 5 Z (5.15 b11110n m ) mf11trates and replen ;
l" ‘ . the aqu:.fers. Tﬁe rest is runoff or 1s lost to evaporatlon. '

,,f.-ir-

' . | It s'houiri Zbe.'hoted that, in general runoff is only possxble when rainfallﬁ ‘

B ‘ volume exceeds a given threshold However, certaln env1ronmenta1 factors : o
l ‘ . may "Eavor surche runoff for smaller precipitations. Among these factors I
E are : : ,
‘ l : - Freqoéncy’and .xmtenslty of ramfall S ! i :
, .. - - Characteristics of s0il surface DA S B
’ ' | - Slope ' '
, ' - Vegetable cover




“;The ccmbinatxon of these facto*s and the volume of raxnfall d;strlbutlon over -

f~tnne and temperatures w111 detennlne runoff in the hydrographlc network.

v

'“)»1;1.4,2. Bydrographic.Netgori.' SR . S -

‘7Due to, the- phys1ca1 characterlstlcs of Maurltanla, the larger oueds flow into
.\;clased b3531ns, where water levels are maintained as a function of runoff

‘and evaporat1on.

"Only ‘the ba31ndnwustrevnform the Karakoro and the western zone of the Assaba
plateau haye oueds wh1ch flow, at least tenporarlly, along their entlre 1ength
pefore joining the Semegal River.

;o , - . '
fn its.southern part, the coastal sedimentary basin is characterized by the

‘absence of any major bydrographic network. However, in the north, a few

“Khatts manifest underground flow by lines of denser vegetation (Ataoui, Agellx

Khatts; etc.). . "In the more ncrthern zones, (Tasxast, Inchlrl, Tiris, Zemmour
etc.) flows are qu1te 1ocallzed ana Yimited to the presense of rellefs {Ak—

. -joujt region oueds, Touerfa oued descending from the Kedla,cr 14jil). The
northernmost reglonsvshow‘only rare’slgns of runoff along the edges of & few x

- depressions.

“ The cliffs borderlng the Taoudenl bas1n are the source of a set of‘oueds9
the largest of which are in the Adrar : Ségullll and El Abiadh oueds, which
merge in the “Ghrarah de Yaghref In the Tagant, the Tamourt En-naaji is
formed” by the merger of 3 oueds draining the western part of the plateau.

‘Towards the east, the Tijikja and Imoudran oueds flow into a Khatt aepressxon.

To the southeast, the ancient waterway is well marked by the former tribu-
taries of the Karakoro (Tayart, Taskass) and of the Kelembine Cﬂallle, Tayar,

Tachoualet, El Munja, Ouassa oueds). Most of this network has been smothered’

. N




inlhaaiziji.pffﬂfést" ﬁx:mﬁéﬁé’é.f‘."(tﬁe.;‘ '&,av'vgmt m‘ v;rh:.c 3 1s thge ‘% ; ‘e:a e’}‘/'
§ ’ro tbea' :t”.ci)u the Assa.u., a 8014 network exists, Witb manym ir branch
L  in the \\fto”t and the uuv‘ihak‘*a; ‘which join to form sa%f&l-. ia rge ouéds T
o Charfa. ‘J:mr"z ‘Savalel and “eevedislly the Gorgol, which' hag a c:if"ch ;ent
. : l bfas;ih'. of l ‘25"1"3 A1l of these aue.’s £low into t‘\e Sf_neo ' ‘
. o . r g of l“- 'M.L.um a / ysnr. Fowevarq ,year'-L) 12 ,t-fatar c_oﬁ‘_
- ' i6 at the end of the Afteut Fchcher*n. de‘»rc"ezon ani is £ iﬂ:led
' / from the Senepal River vallmy., . T
§ . : 7 . s ) i S , ,‘/ oL R o ‘
. a de ression £illed L7 the rainy seacon flow ‘-vo the Kéchﬁ."'
K N oued';- Irs rate of' fil ing is -quite variable: it is umally irma ur» by SRR
l o Febru"ary-%’arch, e A L D
;;{ ,/ " L 2 P : . .'- : o 3 - SR
3 ' ‘ Other snaller ponZs or forisr marigots still communicate Vlu ¢he’ Seneal| “"
. ~ 2iver during the flood period. o .
l Els;w r2 in .the northern regicms, 2 few small “rapltas’ an ﬂig;eralm:ié;]., és’
P they_ﬁmre fed by swscual overflows of urdorsround spriny wa st S o
‘ In general, we| speak of .»xrfa.cw water only when ,“et’{, xs apprec abIe ramlf‘_z; :
l water runoff. This rumoff dependa on a roabination of servr'“l factors and can
R only occur where there are larze rocky hizh olanes ., considerable clay»y ﬁur-v" ‘
) l f‘\ - face zoils ‘(Aftout), or where rzinfall volume is high., e .
l 90.,', 0,. fihé"to tel rainfatl: rpcewed yearly by _aamntanm ig ‘évépid‘*ﬂt'éd of-
~ - becmes runoff, TRiS conkiderable. potengial is only pgrtzal*y explcxted it ,
L o present. ‘Iore rational use of gurface wvater is recuired: si '-;19 techniqies
l’ 'l near the €londlan? dane swwst  be develcpad for scil and water cqn:;erva..n#n. ]
1
e =
'r o
L L N , 2 .




‘fl.t.S. Poséibiiities and»Lﬁnitations of nyland Agficglturé}in‘Mauriténia

Giwen the past deVelopment of dryland agriculture, - 1t is clear that there are
possxbzlxtxes 1n thls sector. While at present clnnatlc factors hinder develop~
ment by 1ncreas:ng the rlsks of dryland cu1t1vat10n, this is not the major
problem of thisg type of agrlculture° In addztlon, climate problems vary .in
ditferent dryland cultivation zones. Thus, for example, while the remedy to
-the problan of 1rregular floods in the Senegal River Valley (a problem caused
by clmnate) is to be found in 1rrlgated cultivation, the same does not- apply
to the southeastern rainfed zone of the central‘flopdland zone,

i

‘In these latter zones, the major problem is mastery of those production factors,

" other than climate. Dryland agriculture possibilities could be increésed by

! the improved use of other natural resources such as soil and surface water.

P

o Howeverg it should be noted that when planning, the surface water requlrenents

of oasis cultivation must be taken into account, if floodland agrlculture

is not ro interfere, especially in central Mauritania.

- '1.2. Human Resources

This chapter will stﬁqy the human elements affecting the dryland’agriculfure

sub-gector : populatlon, employemnt, and the econo:nlc and soc:.al organiza~-

\

tion of dryland cultxvatlon.

1.2.1. Total Population

 The dryland agriculture sub-sector covers almost all cultjvation zones of Mau-
riténia, intermixingg more or less with other sectors such as oasis and irri- -~
gated cultivation, all of which are in turn 1nterm1xed with 11vestock ralslng

in many areas.
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. the &:otal populatl

However, the main g

“ecological zomes :

and the Oued Floodl:

" the two Hodhs, Assa

and Inchiri. 1,619

- land agrieulture’zo

1and agrlcul;:ure 20
sedentary’ ‘p‘ODulatlo
constant - sedentary/
mated at HS 411, or

1977) at 536,::_574 in

and 40 % of the population of Maurmanla. 'In 1980, this populatlon is on the

order of 577,732 in

eas of, dryland agncu}ture o= .
the Senegal River Vailey, the Ramfed_Agrxmlw "1 Zona,
nd Agricultural Zome. This wb-—sectm':' mcludes ld :‘esions :',‘7“‘
a,. Gorgol, Brakna, Trarza, Adrar, Tagant, Gudimakha
111ages7)' of the 2, 321 ‘found m these regmns ate m dry— |
es" (or 70 %).: The total rurat and: urban’ populatl.on in dry-
es is 417,963 mhabxtants,representm 62.5 Z of the’ P

of these regions. As to nomadic populat:.on, 1:E ye use &,
omadxc ratio for each regmns) thls powlat:.on ‘ia eatn.- L

26. 7 Z of the nomads in the regmns concerned. Thus, .

of the dryland agr:.culture zones can be evaluated (m
habu:ants or 48, 25 7 of the re31dents of the 10 reglons,

hablztan‘.';sg) of which 468,122 are sedentary and 109,610 n‘mﬂd;c. =

1.2.2. Population C

Given the 'E:erea1¥p1~odtxc1ng character of all types of Mauritaniap cultlvatmn, o

It is difficult to

agriculture; however, an approximation was obtamed from RAMS survey data. '

oncefned by, Dryléﬁ‘i‘__éﬁiculmré —

Ve

‘drylland*"vagriculture -ghould concern a large ma;orxty of the rural. populatwn. A

quantify with precision the populatmn practicing dryland

Of a sample 251 -persons interviewed, 179 (or 71.3 %) declared that they | . |

practiced at least

sample between the

one form of dryland agriculture. D1str1but10n of this

different zones is given in Table 3.

RN

~ 7) Data from RAMS statlstlcs um.t; on the bas:.s of BCR v111age survey sheet.
8) RAMS Baselin’ stydy Lo - SR

9) ibid

Demographlc Prc; ectlons '




Zébie 3 Slze and Geograph1c D1str1but10n of Populatlons'Concexned By
ey Dryland Agrlculture l /

N
AR |

; N .

- Major Cul~ ‘Agro-Ecolo~ Number of Number of e . {% of tatal
tivation - igical Agri- persons in— |Persons prac”.‘TY“Y". - |number of | .
Zones o cultural terviewed |ticing Dry- IR persons pract '
: - {Zones ST T ¢ 5 PR land Agri-~ S |tiging dry~
B S  jeulture (2) g - |land agri-
- e ' ' {culture

41 | 5 | 26,25

Dryland - \ . o oo s 4 .
, Agrigultgre : I e ! 39 19 4 2,8

29 " 1 16,2

topae

lsubtotarr ] 11 | , | 64,24

| Oasis o 24 13,4

S ——

NonnAgr1~w : | ' 39 ' .'21’7
cultural ) : 0,5
. Zones o :

Subtotal 2

Total

Spurce * RAMS Survey Sample

. The populatlon is concentrated 1n the areas deflned by the flrst three agro~ ,

'ecolog:cal zones9 where typlcally about 64 Z of the 1nhab1tants pract1te
_dryland aoriculture Thus9 those interviewed in the random sample who stated
they were concerned by dryland agriculture are statlstlcally greater than

the average in these zones.




Even thodgh‘éryﬁand agritﬁlturéféoncétnéJp@pulaﬁibné1ghtbﬁgﬁﬂﬁsfMaﬁgiﬁgni&“
these populations are not involved to the same degree, due to differences
in the level of production systems : in the river zone, for @:am'ple, d’r&l

lo and diéri) is the mam activity, followed by lxvestqck

agriculture (ou
ralslng and -fishing. In the’ southeastern rainfed zone, dryland agrxcultur:t,
Eas livestock rdising; and ‘practmally ‘the eéntire populatioft- =

is as importan

is concerned ] ultaneously with these two activities. In the floodland

zone, given' th ’_ envridmental condxtlons aand the relative: MportanCe of

other activities (11vestock oas:.s, aormulture), 2 smaller populatmn N

'is concernéd .than inithe other zones. This'is. illustrated by ‘Table & 1
beiow, ‘which shows. the inportance of the main sub-sector activities. r’
SRR S RS S S SRR TR ST A S A

.

Table 4 : Distribution of Population According to Frequemcy amnd ‘Type of R S
. Activity a \ ‘

-

Cultivation| Agro-Ecolo-{Nusber of Number of . |Number of Number off -
Zones . gical Zone }Persons In- |Personis Pracfpersons pram-Perscms o
‘ “{terviewed ticing Dry- |ticing Live-]ticing Oa
I land Agri- |stock Rai~ [Agricul ¥
culture sing B

I 55 47 18  f 0.

Dryland . : h ‘
Asriculture 11 42 39 B e R
Zone ——— — R e

IIT 39 29 - | 19 ‘ 5

Palm Groves | . IV .. | T4 | . 26 . . 20 27

g ] * . ‘\,‘-'\' oo . "4 - R 5
INon Agricul~4 | - V fv.-4 - - 58 : 39 34 5 -
fture Zones ‘ y N PR R

VI 16 1T 12 0
Total ‘ 251 179 137 - |- 391




IVA51;2;3;,Activg’Populafion, Employﬁentlez» N

:1’.702103“{1 a

AN : v{ N N v ,\< , . !
‘JﬂIn Naurxtan1a,,the accxve employed populat1on equals 406, 525 persons, or
}“*,30 05 Z of the populatlon of Maurxtan1a. D13tr1hut1on is asg’ follows H

3

- Urban or rural sedentary =259, 166 persons or 45 3 Z of the sedentary 3
populatlons- : o A T
'~ Nomads - 1&7 359 personss or 33 10 % of the nomadic populétiqns,

. This actrvely GBPIOyed populatlon 1s dlstr1huted as follows among the dlfferent
economic sectors e :

=~ Sedentary . 259;166‘activ¢,enployeesa of which :

Agriculture 103,213
Livestock ‘ - 36,147
.. Fishing : ‘ 2,362
" Forests R T L
. Artisamal " o 12,161
toOther Y 04,162
. (Industry and Services) ' R

Nomadic : 147.359 active employees, of which :

! Acriculture t - 22,583
i Livestoek - . 116,323
Artisanal : 1,821
Other = S 4,632
(Camnerce and serv1ces) '

10)‘Based/on Human Resources. Research Unit data.
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3 Unémpl'é:;s&. ‘ac

tive populations represent 45,091 md:v1dua1 s, f wh:.ch
- 42,460 are gedentary males aged 12 years or over, 7,4 % of the sedentaly '_4.‘; g
powlvat-i?n‘: .‘ ‘. . . ‘; .. . -.'-‘.-’.‘_.'“.. ' l . s .j " ‘. -‘:.I.,‘ » | ; . ' ,A ] "nv“w . ) '\ ..- . ) "

i ’ . - . .

3

- 2 631 are :]:n;adlc males 12 years or OVér, and fanale heads of housemw;,;:; sk
0 59 % of

adic populatwns. ,l o E R SR

W

Those individuals considered to be active are : LY S SR

'~ Sedentary males aged 13 years or more B R I BT

- Namadic males aged 12 years or more and, fenale heads of households q@’yf::‘:” +

1

‘Thus, the total inactive population is 356,121 persons, of which : i R

- 269,880 arg’ sedentary individuals of both sexes, :epr,esenting 47,3 ¥ of ]
the sedentary population . e L e
- 86,241 are male nomads: 19.37 % of the nomadic population.

1.2.3.2.

In the zones concerned by t.hls studys these results 1ve an actlve empléyed
population in 1977 of 161, 835 md1v1duals, dlstrz,buted by act1vt1v1t1es as

shown in Table 5 below . ..

The unemploy d active populatxon in, 1977 was. 13 753 1nd1v1duals, of which
' §

-

13,053 were L:edentary and 700 nomadlc. SRR

The inactive populatlon, in 1977, was composed of 157,886 persons, of wbleh
134,950 were Sedentary and 22,936 nomadic. (This pepulation is composedeof
males less than 12 years old, and represents a rather large potential hen




¢ombined with the active unemployed).

'In summary, the employment situation in the dryland agriculture sector for |

1977 . was as follows :

\

161,835 active employed, of which 54,939 in agriculture

13": s .',active-unanplond, o | | |
157,886 inactive cohposed essentially of males less than 12 years old. -

The distribution of this population throughout the major 'prbductiong zZones' .

_is given in Table 6.

- Table 5 Dié.triﬁxtipn, ojl Active;Employed by Acti,‘viﬁty in the "S-tudyr Zone
.. uam A o ,
e L ; ,
Act/ivity Sedentary Nomadic Total/Sector | Percent - B
Sector ' : e \ :
| agricuteire | 48,934 6,005 54,939 ©33.94
‘Livestock 17,169 30,940 48,109 29,72
Fishing 1,116 - ©T1,116 0,68
1 Forest 355 - " 355 0,21
| Artisanal 5,764 483 6,247 3,86
| austry, | - I
‘1" Commerce 49,304 i 1,765 51,069 31,55
| Total 122,642 39,193 161,835 100
- : i | -

)
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s

mabe 6 : I

Dif ferent Dryland Agricultutal Zones

L 3

| Total . il ~Agricultural | Unemployed } Inactlve
BB . , Active ' Active Actlve ‘(less ‘than
g Eco. Zone ~ Employed | , SR B8 £ yeal:s)

; ! . « . : '
v ) L i ; . :

: Senegal Rived | S e e R ek
‘ Zone . ' 403/715 s : 13;662 . : 3;933" it 48’326 yr‘ '

}fvvv’x,. - ‘ . Ramf‘ed A?rlc : , b ;'l ..f i [ o : . ‘ .

.
-

| Zonel .« .7 G00.76,484 't 27,837 | 6,023 ‘,70,735{)_ 1.
m  |oued F1ooa- e S S | ‘
' lahd Zone | | 44,636 | 14,460 | 3,797 38 835
’l K Total | 161,835 . 55,939 ? 3,753 | 157, 886
i B i' [ | | .

lo;2tﬂ3.34.‘.‘ . | r . Co L. . v ‘: Gy g

' : - ) In 1980, the total pOpulatmn of these zones is on the order of 577,732 | SR
. ‘ . inhabitants, or 40,7 7 of the populatmn of Maurltan:l.a. Extrapolating fiﬁ'&‘x'h"

' . c anployment datand trendsﬂ smce 1977'11)and the agma of 1977 inactive males ]
o - under 12 year old, t.he 1980 flgUres would be T PR |
SR o 173;'601 ;active employec}z) of which 64 707 in agr:.culture e P S

| 4,985 active unenployed cim 1977.
13)

39,466 new active unenployed*

.11) cf. Functional Study, Employment Situation RAMS,

- 13) Estimate. : o

,

' C 12) Persons having 60 years or more (past the active age) were not' counted.




Usmg the hypothesm of pvoportwnal dlstrl

\ sxtuatwn in the study zone would be a

"~

_ l“ab‘le‘, IA : 1980 Situation of Tota

Lot

ibation of new '"anpléymeﬁt,' the 11980
s follows (Table 7) ’ '

it

1 E‘mployment and . Agrlcultural Employment in

~ the Study Zone
Type ' izfil’e $ Active Active Un- I:‘;lg‘;d

| Agro~ Employed. borl c?l"“f’e 32:;]‘7:?’?%77‘ active’ .., L
‘|Eco.Zone - - ' ' o (12-15 years)
' Senegal Rlver - : o v

Zone ' ' 43,675 15,803 742 12,076

Rainfed Agric.| | :

Zone ‘ 82,044 32,199 - 630 17,680
loued Floodland' \ .
-1Zone . 47,882 16,705 613 9,710
TTotal - - ‘! -1 73,601_ 64,707 1,985 39,466

f ;we suppose that the tot

al employment sfructure has not chanaed between

1977 ‘and 1980 then at least 34 % of the active unemployed poPulatlon would

be avallable for agricultural work (see Table 3, in Sectlon

" in 1980, there would be :

LY

64,700 active employed in agriculture

ilg,lOO active unemployed (34 7 of active unemp

work.

~e W

-

1.2.3.2.). Thus,

loyed ava ila‘blé for agricultural




of renewal.

1.2.3.4. Agrii

1

Under the pr

ISR AN  .’ ) o Lo ~.!_‘_,‘\_'_._. _“' b
SRR S o, . MR

ployment tre

If we consider the projects ﬁbﬁiuﬁ&érwéﬁ‘(ééé”bh&ptérj3{2,);,Wé'may sugpose

for 1985 :

- A posi;ive

tares of traditional crops, of which 10, 000 will be in the southeasterr S

nnpact of 3 700 jObS due to. the substitutlon cf 1rr1gated aLrif»

_rainfed zon
. A}H%ative
cultuxe for

per year).

Thié will rest
ture) for the | p
ﬁhectarésAwil}
which will be
traditional ag

diéri.

On.a lonw term basis,

will be the re

4. ..

ds could follow two dlrectlons PR SRR

& Lot

impact of 4, 700 JObS en?endered by the exten51on of 15 000

esent soc10~econam1c and pol1t1cal cond1t10ns, agriculturalif

[ ]

hédﬁ-‘ ‘

e and 5, 000 1n the oued floodland zone._'

trad1t10na1 crops on about 6 000 hectares a 200 hec;areg

SRR

11t in a sllght 1ncrease (about 1 000 Jobs in dryiand agricq

engender about 12, 000 JObS (0 5 hectares per active person)
partlally fllled by the labor force currently practicing’

IR

lative acmD of the actxve aor1cu1tura1 populatlon, due to"’

‘Vf

eriod 1980-1985. It should be noted that the 6 000 irrigaged
r1cul;urg on 6 000 hectares of oualo and 4 OOO-hectares‘ofx

the main problem of the aprxcultural anployment trebds

1~

1ack!




‘ ;15,2.,4.- Formé of Ecohomié and Social Organization - ' . S
i R \ o ! \ ’ B RERTINE
The dryland agricultural sector is characterized by extreme diversity of -
ﬁ the cultxvatlon zones, in both spatial and human' terms. g

J
Human diversity is reflected if the use of ‘space by the different ethnlc
groups9 each with Unique social proflles. The Senegal Rrver valley is &o~
mlnated by the Negro-Afrxcan ‘ethnic groups,: the tain one' belng the Toucou-
leurs, The southeastern rainfed zome is occupled by a mixture of ethnic =
¢ groups - Moors, Haratimes, Sarakollés and Peulhs. The floodland zone (part
‘of the oasis ‘zone) is exc1u51ve1y occupied by the Bidane Moors. ~

Thus we see differences on many levels :

- Economic behavior of the ethmic group’-
- Agricultural land tenure, with correspondlng jmplications for prOductiOn
”j Structures for - land’ management, which 1nv01ve dlfferent forms of -economic

- ¥

d -and social organization.. "

In the following pége59 the main forms of organization encountered in the
- ‘study zome are briefly deScribedla? LT ' '
' J'The~river‘valley zone, with the main ethnic group répfesented by the Toucou-
" leurs T ' ‘
- The rainfed zone, with the Sarakollés, Peulhsy Woors

= The £loodland zone, with the Moor ethmic group.
‘Among the Toucouleurs, agricultural exploitation appears to be‘highly‘indi-

7

14) For more detailed information on social organization, the reader should see
Basellne report N° 5, RAMS ’ ‘

i ;
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" vidualized. Although so::ial organlzatlon throdghout the World is almoat

’

. development of -

~always based on the family, among the Toucouleurs, the household (in the -
same éensg as in Western countnes) is the true econcm.c unxt. Each marr:._‘
mah is usually ithe head of an agrlcultural unlt, alded by his vife or wiv

hig children, as well" as other close relatrves. Thls group foms a we11~d

fined ”budgetary unlt”, under the responsablllty of the “head of househbldr?

Among the Sarakolle9 who are malnly cu1t1vators, the soc1o-econom1c nnxt i

the extended fanily or ’Ka", wh1ch varies from 15 to 50 persons. This formf
of organization| reflects the social hierarchy and the drv181on of labor amgng

the group members. The responsibility of each' famlly member is a functlou
of the amount of work to be done in the fields. Each member ‘s capacxtles

are used to the fullest, contrzbutlng to the group '8 dynamism and to the

Khore". The “har est is. managed by the Ka chief, who stores the cereal

reserves for th year« and for the entire family, in a spec1a1 graln 5110..

The monogamous anily is the basic unit of the Moor society. This usdally

corresponds to the members of a fam11y under a 31ng1e tent. In spite of thef,

fam11y s links to the tribe or to a camp, it has . autonomous control of 1ts

own possessions, the husband playlng the major role. In traditional mllieux

this unit of en 1nc1uded one or several dependants (usually slaves).

HOwevérg In spite of theée ethnic differences across the different‘produétzI

zones, social organization is fairly similar, i.e., the economy is one of

sistence and traditional exchange. This organlzatlon seems well adapted
and adaptatlon.' evertheless, ~iven.the rlsks of thls type of subsistence

agriculture, organization rarely goes beyond the tr1ba1 or classic frame-,

work.

sense;of individual respons1b111ty for the beneflt of they
whole. Each extended household, or Ka, possesses its collectlve f1e1d te




1«and the abandonment of older roads.

t‘lato account, espec1a11y a propos the organ1zat1on of productlon. These fe

problems will be solved on a long term bgsis by anrea81ng the regu' -

!

larlty and securltj of product1on. o I I

Ac present9 wé also see a certain deeradat1on ot these forms of

.‘organlzatlon (rural exodus, | ‘sbandontent of agrlcultures mlgratlon due

to spatlal and soc1o-econom1c changes including drought desertlflcatlons_

daterloratwon of dams, demcgraphlc preG RN creatlon of new roads

g Chapter 2 Productlon Bystpmo

2.1 Product1on bOﬂP°

2 1.1 .Present Production Zones: Surface freas: and Geograph cal

Distribution - oo , S -

As stated in the’ preceedlng chapfero the ma;or dryland

agr1cu1tura1 Zones -are:

L

2.1.1.1 - “he Senegal River ‘Jalley9 where, £wo types of cultlvatlon v

are nractlced

a) ElOOdland or Cualo cultivation practiéed on’ the river
' floodplalns (major -and: minor beds) the surface areas
cultivated each year are a direct Functlon of the river

floods (see Table 8).

The fields are wsually grouped togeuher and allocated among
‘the farmers each year according to the size of the flood.

The exteénsion also: depends on tie £1oo0d volume, and variations
from year to.year may be considefablé;'ln‘order to éive v
‘a general idea, T 'le 8 summarizes data for the entire

... Semegal River Valley; {1lustrated also byFigure 3.
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‘"‘ﬁkAﬁiha%iﬁﬁ’of'this table confims the fact that variations'bf surface “af
cultrvated ar

ths oave the, follow1no varlation coefficients :

< Variétion'

~ Variation

coeffictent for-cultivated lands : 35 %

.
. o
e

cbefficient fbrzflopded lands : 87 % i ; o ;

/

e consxderable from year to year. The disperslon charactertsfﬂ ,,\

1579

Table 8 @ Surface Area Flooded and Cultivated in Oualo in the Senegal Riv
bYear Surface Area Flooded (ha) Oualo surface area cultxvated,
(ha) ‘
1947 80.000 80.000
1950 800.000 119.000
1951 130.000 130.000
1957 230. 000 180.000
1964 766.000 - 245,000
1965 . 123.000 123.000
19661 - 117.000 117.000
1967 ' 140.000, 140.000"
1968 " 86,000 86.000
1969 ¢ 95,000 95.000
1970 § . 393,000 110.100
1971 . §»§, 350.000 tot.700 =
..1973 S -219.300" §7.200
Sourée
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1t should be no

thexr d1spers10n coeffxc1ents are qulte diffetent. This, may be explalned

by the fact tha

ted that vhile the tvo varlables are qulte ﬂependant (t »-

t the surface areas cultrvated depend on other faCtors ’ufhbi

as the nacure
of flood reces

On the Maurita
in floodland (

; year of - very

lDurine the 197
age “to weak,

vat1on was 48

- 18 645 hecta
the Gorpol v

-~ 29,750 hectares in the. downstream 'zone (from Kaéd1 to Rosso)

(b) laiu!ed or - Difri’ Gultrvatlon, whlcb is. practlced on the sandy hills.of t:tf
valley, in small clearlnps in the forest, and which are not reached by thi

floods.

‘with’ heav1er concentratlons in the middle valley downstream: from Raédi. |

Fields are usually individually owned and afe not regularly cultivated eekh
yeat. Extension is estunated at 40,000 hectares of diéri under cultlvati&h

at present. These 1ands are geovraphlcally distributed throughnut the valley;f

the flooded 3011s,‘the ilength of suimers:on, the time "

1on, etc. 1 N o : IR TR

jan bank, it is«estimated thet 60,000 hectafee arelpulfive o
alo) crops during a ¢ood_;f1qod a“d439°°° heqﬁares‘duridggf .
or flood 15) ' ' D R 1
-71 agr1cu1tura1 campaign, the flood was. consxdered as aven~
16estabhshed that. the surface area under floodland cuf’ffi‘
95 hectares, of wh1ch ' ' 1

es 1n the zone upstream9 from Gouraye to Kaédi, includingj

lley ‘with 6 700 hectares

15) CILSS, 1977
16)04VS, 1978
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7

z.i',i'.;z;\ The Sdﬁtheasté’:’.—"n Ra&fgﬁd Zone

Thls zone extends appraxunately between 15° la*ltude North in the sou&hern*
most part (Gudimakha) to more than 16° latitude North in its northernmost
~part (on the level of Kiffa). It constitutes one of the ma1or aptlculcural

zones of the. country, Exten51ve aprlculture is practzced on those lands most

favorable to crops. '

- In the'Hodhsa the main cultrvatlon areas are, fran east to west Bassxkounou,

Kossana, AmourJ, Adel Bagrou; Bousteylag Dleuennx, Gleybat and Goyux.

,In the Assaba, the cultivation areas are dispersed throughout the “ney world"
to the southeast of Kankossa. In the Guidﬁhakha rainfed cultivation is
»d1str1buted throuphout nost of the region, except in the Assaba hizh plalns.

" In the Gorgol, the main rainfed culr1vat1on zones are found south of M'Bout

and around Magama ‘and L1ttanat,

‘The surface areas planted each year seem to depend on climate conditioms. It
has been estimated that rainfed surface areas cultivated canattain 111,000

A hectares, put data‘on this subject are ‘only estimates and therefore, fot’:

' very reliable, Averaoe estimates give a gurface area under rzinfed cultiva-

tion of about 50,000 hectareSQSD

2.1.1.3. Dued Floodland Cultivation Zone

Thié'zoﬁe is mainly"loéate&’in';he'southern center of“Mauritahia on the -
piedmonts and within the sandstone high-plains of Assaba, Tapant and Affol8.

17) ciLss, 1977.

18) BDPA, 1965, 1975.
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some of these

] the dams descy

'near the end o
~about 50 % wer

ag the waters

have - terra1ns
nerally found

posslble or in
It is difficul
the absence of
is accentuated
present conditi
hut furnlshes
ba31n size,con

betweeu 1955 a

45 dams were 4
1nfo;matlon, t
ceri_:ai_ns féirl
There are two

Administrative

. ’

ivated are located in-dammed £ eah bésins'and'aée/édrﬁivatr«

recede. In addition'te th1s zf ”*are a few areas frem'_t

RPN

1 pr1V1leoed zones whlch recéive subplamentaty runoff or  7

particularly favorable to cultxvatlon. Thses zones are ge- .
“spread ¢ Ghraxts W,

‘or in tamourts or basins where dam constructlon is often tehcnxcally im-‘

at the end of ouedsn where flood waters

feasable.

t to evaluate the extension of the surfaggfareas'uhégf 9u:
ivation, given ‘the doubtful reliabilitf df?existing‘&étaia‘
a complete inventory of dams or’ culuvated areas. This pr
by the dlsperslqn of . cultrvated zones, and 1ack of data

ion of the known dams.

f
2
;.
f
;
!

1 1nventory of dams, estazblished in 1975, lists 304 stzuc

] em
‘the.

es

pract1cally no other 1nformat10n to aid evaluat1on. Although

dams were briefly descrlbed (coordinates, construction datj

dltlon, etc. ), these descrxpt1ons date from visxts effecte :

nd 1967 and are of little use today. In thxs 1nventory, ouiyv o )

escribed in terms of their basins or by the surface areas.

Uunder cultxvat1on or potentially arable. The total arable surface areas ﬁor

ibed was on the order of 6 500 hectares. ,rven the lack of £

hese estlmates are baseﬂ on data obtained. 1n the field- and bn

y qld, reference materials.

types of dams in floodland zomes : : I T

dams (built by the Génie Rural). Of variable .size, these

structures are usually made of earth, gnd;inclqde_a.spillﬁay and,an‘evaeqp~

tion ocutlet. M

ost of these déms were built during the French administtatﬂon

f the 1940°s and during the 1950's. Many have been damagé )

e repaired around 1964,




= .
R T

Ax present, many of thess“‘;; are. in poorcandltlcn or campletely destroyed.

ﬁ‘fSOme are belnp considered for reconstructlon' this, hcwever9 requires new

5

studzes, new credxt and new oovernnent efforts, which explains the fact -
: that dam 1nventor1es vary from year to year as past construction deterio-

’

".rates and is sporadically replaced ‘ e L
. Examination of different sources lead to a total of. 62 administrative damns,
dxatrlbuted as follows:

LR

Ei“ﬁodhs s 30 dams totallln? ba51n areas of 2, 250 ha
~Assabn 3 12 dams S 1,650 ha
- Tagant < 10 dams S % 2620 ha

- = Brakna~ - o |
.- Gorgol : - 8 dams i : L 2 100 ha

- -Adrar 2 dmms - B ’ ‘ -, 55 ha

Tra&itional dams. These are simple earth dikes. This type of dan has beene

~used by fﬂrmers for a very long time, They are of variable 31ze, from a
gimple retainer dlke which is rebuilt eaeh year and having a basin less
~than.0 5 ‘ha, to daus hav1np a reservoir ba31s of more thaa 100 hectares.

There are many such dlkes, but only the character1st1cs of the 1arper ones

.

are ‘known. Synthes1s of the data obtained on this subject alicws an eva—

1

luation of the number of traditional dams at 2,500 localities, of whleh F

!

= 210 are medium to small damms

= more than 2 000 are dikes of very small retention capacity.

These dams are distributed as foliows :




" *Table 9 s’ Geozraphical pistribution of

Type of ' | Traditional Dams, .wedi-  Small dikes, very 333&1 '7
Structure | um to small reservoir retention capacity .

; Basin sur- Basin~gur~j
Regions - {Nunber } face area | Number face area.
(h2) (ha)

Hodhs | 1 szo (26) | h soo—z 000
Assaba | 26 . '} 680 (17) ‘ Cond.
Tagant 34 340 , 10 nde

{ Brakna-Gor- S “1] B
gol 24 140 (5) n.d. n.d.

Total 1210 {2980 (48) | 2 o8l

1

waj

1) The figurés in parentheses indlcate the number of dams for yhidh:basigtv
surface areas are .knowmn. C .

/ .

,As for the other floodland cultrvatlon zones (Ghralrs, Tamourts, etc.),f
is particularly difficult to obtain a correct estimate; the 11tetanure m “txons

only the most well-known, which are :

The set.of Adrar Ghrairs, which can pemit, under gdod conditions,ifigi -
land cultivation of more than 3 0CO hectares. 'tii
* Lake Gabou and the Daihera Tamourt :in the Tag nant, whiqh permlt floodln*ﬂ
cultivation of more than 1 000 hectares. _ ..
Lake Alea in| the Brakna, which pemits floodland culttvatlon of almost
hectares. . e L TR :
Lake R'Kiz in the Trarza, which permlts floodland culttvét{on'éf“ﬁofevtﬁan
-1 200 hectares. B wi




“‘e.Diériwcultibatidﬁ .. .30,000 toA4O,Q00_hectazes

’ 1
i N

'The present ‘situyation of dryland aorlcultural zones»can be presented -as

féllows

‘Senegal RIVer Valley : - .
- Oualo,cukltvatlon: ‘ ' ‘ 3,000 to 66.000,hectares‘

B
2

Southeastern Ra1nfed Zone 3 ' _
- Rainfed cultxvatlon _ "~ 50,000 to 111,000 hectarcs

Oued Flobdland Zoﬁe :

=~ Génie Rural dans , ) | _ 8,680 hectarés
- Known traditional dams ‘ 3,000 hectares

= 8mall retainer dikes oo 1L, 500 to 2,000 hectarES“

Natural‘Floodiand Zones

(Idkes, Ghrairs, Tamourts)

- Adrar _ } - , 3,000 hectares

- Tagant ' - , 1, 000 hectares
- Brakna | * o sbo hectares
- Trarza =~ ; , : ' 1, 200 hectares
- Othef regions 5 - , . n.d.

-
!

For,a total of : 230,000 hectares which could be cui;ivated each'year.?l

: The'abové figures refer to sufface érens Whlch could be cultxvated but which
are not necessarxly planted each year° It is partxculazly dlfflcult to for~
» mulate a prec1se estimate of the types of explo1tat10n9 1ndependant oﬂ the

specific cheracter1st1cs of -each type of crop, due to ralnfall varlatldns,

both from year to year and from repion to region within. a given year,

,




In natural flcodland éultxvatlon (Senegal Rivez, lakes; Ghraira, etc ),
‘ flooded surface areas may vary : twice or even four tnnes as many hectate ;

may be cultxvated dur good years as in a poor year.

In artifihial £

there may be s eral floods. Floods occur:ng aftet plant1n9 of the flood
may deatroy th crops. In addltlon, the data riven 19 old and has not be gf*\é

updated, The £ gures”are‘more orslessraccurate,;rhouoh the present state £

tﬁese damé is ot known. . o ' S o

It should be n ted that 30 72 of these arable surface areas behlnd dans arOQ‘ o
‘ useless at pre ent._Thcuch these lost surface areas could ‘be. compensated ﬂor§f,g
by those landpg behind the tradltxontl dams, the surface areags of which '

are not known.

In ralnfed cullrvatlon,,the surface area planted depends on the f1rst raﬁ'V“
of the ralny season., While certﬂln zones may be planted re?ularly each y  t9 o
- the crops are not always entirely harvested often part must be abandonnkd
dueitO‘thella_k of rainfall. : ; , e ;v\vj;'

In annnary, the surrace areas planted each year vary from apprathately»

90,000 hectares (least §avorable climatic year) to 230.000 hectares. (most o
favorable cl atxc year) Dur1ng a normal year, over the perlod 1980—198;;
thg surﬁace areas. planteé would be. on the order of 182 000 hectares, -+

according to

19) Cited by B. Machat, 1977. -~ | R SURE I s




\ 2:1.2, Fufﬁre Production Zoﬁes

Sy
P -

‘ABnder present soc1o"econom1c and polltlcal cond1t10ns, the evolutzon ef -

4‘_udszerent zones of cultivation.

- vsyrface areas planted for dryland agriculture will not be the samé for the

i

<

l For thb Senepal River Valley, on a lono tem basls, 1rrxgated crops w111

,‘replace traditional culttvatlons large nnproved perxmeters will take over

the lands fomerly planted in oualo crops. At present, nost. nnprovemant
pro;ects concern small pernneters on "fondé” lands, which are not sought~
after for trad:.tlonalrarrnculture° When the developnent of 1rrxaated agri-
culture becomes oenerali.zed d1er1 lands w111 be given over to 11vestock
ra1s1ng or abandonned

In the Southéastern Rainfed Zone, great potentlal exists in the more favorable

cultivation zonas. These zones have been evaluated (on the basis of geg§ra-
G
phical locatlon and c11mate condztlons) to cover about 45 000 hectares. }

)

f Y

At present, hcwevers the agricultural situation in thls zone re.alns sta-

~ tionary, due to numerous problems -and the lack of a harmon1nuv 1mprovemenc

'policyo

.

In the Oued Floodland Zone the asricul tural potential is far fram belng

"totally explolted A nreat number of potential dam sites have been 1dent1fled,

it realization of these structures would require further studies and con-‘

~ siderable financing. In addition, many exis tlng dams are not optxmallyuex-'

ploited: they also require new studies and additional funding.

N

'20) CILSS, 1977.




At'presen’t':,'thelre ex;st a few programs for reconstruction dr ereatmn of W
L damss as well as. a site 1dent1f1catzon program o ’

v

| - The Hodhs dmms project (12 da-s) -~ currently beidg executed ,

- i o ~ The Brakna and Gorpol dams pro;ect (15 d=z1a) —executlon scheduled ﬁor l9di'

B - The Tagant dams project (14 dams) ~. in.the f1nanc1no staﬁe N
- The Hydro-—agrimultural improvement of 'I.‘amourt en-—-Nan pro;ect - in the

B

b . vfmancmg stage. . o R o ‘_ | B
SO On a medmn range basls, these pno_‘;ects will permlt floodland cultlvatwn d:E__: o
-more than 5 000 'hectares.,‘ : ' - B R

.

: B In addltlon to these fa1r1y advanced pro_]ects, the SONADER ie curtent‘ly |
smdymg an Ldentl.ﬁ_lcat;qn program’ for about 15 dams in the Adrar an‘d In-
chirl. P

. ,

" In natural floodland zones, certain areas may be effected by new 'h)r-di'o:agf"

cultural improvenent projects (dam construction) resultmg in mptaved wat,'v

S -‘co‘ntrcl‘an’d the |creation of new, cultwatlon zones., Former cultxvatmn zoned
‘ may be reduced, leither due to changed flood patterns or mlgratmn of the’ ’
labor fonce towards more profltable new zonés. This may be the case at Lake:“ '

Ga‘b'ouu& -f;o‘r the Tamourt en-Nan in the Tacant and Lake R'Kiz in the \Trarza. h

2.1.3. Production Systems

o L leen the ‘nultz_ \de and spec1f1c1ty of types of dryland agrlcultural acti-
1 vities and their v_problems, in order to provide an- overall and conc1se anal Bis

of this subsecto s a typology of proﬂuctxon systems ‘has been establlshed

. "‘,

This typology will help identify the main problems of - thls subsector and de
temine well adapted solutions, _ ' 7 ‘
: The global criteria employed included socio~ecomomic and enviroméﬂ:*ﬂ
e aspects., Three major production system groups were identified, spatially
superimposed on the three mam zones of dryland agiculture. This is qu:.te

logical and does not require extens:.ve justification. These major groups °

-




cerreSponds to the Senegal

R:.ver Valley. (It is charactenzed by)

N e
b

i  ~ A weli dellniated area in whzch.very ancient fonns of trad1t10nal agri-
| culture are practiced ’ o
-~ An economlc and social. organlzatxon in whlch the relatlonshlp between ‘man
- and~?1s land is paramount o ' ' "‘ L
' = A very rudimentary technological "package’
In thls productlan systen groupg himan actxv1ty is intense; aprlculture is
tke ma1n economxc actrvi.ty9 followed by animal husbandry and river flshlnv..

'Wlth the recent introduction of lrrlyated cultwatmn9 the beﬂ1nn1ngs of a

" radical transformathn of these systems has taken place; as demonstrated by"'

the -substitution of 1rr1gated crope for traditional crops. Grven the uncer~'

tainities inherent in traditional agrlculture in the rrver valley, such a
transformatlon is loglcal and desirable: however9 it is proceedlng very

slowly and with some dlfflculty,i

2.1, 2,\The Southeasternna1nfedProductlon.Group

The second group of Qroiuction.systems co:respoﬁdskto the SOutheaetern Raihfe&

~Zone. It is eharacterizedlby 3

s

=~ A vast agro-sylvo-pastoral area, where dryland agriculture and animal hus-

bandry are practiced. These two actxv1t1es have begun to 1ntearate 1n
. recent tnnesg but confllcts per51s ‘
- Little ~evolved forms of econamlc anﬂ social organlzatlbn ‘ -
- A relﬂtxvely n“wﬂrtant technolopxcal nackaoe, due to transfers acrogs the

Mallan borﬁer as well as former rainfed cultlvatxon nnprovement proyects.

pr
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‘ L;G‘“ : 3

At present, . h1s system group, continues w1thqut c.hange, no nonable evol i“.

has been’ _s,'e‘en due to the absence of measures to. encourage transfomati
It should be noted that this group seems capable .of change and offets !

téres-f_in'?g dryland agrmukmral development poes:.bllitles.

2,1_.3'.,‘,‘3.: The Oued Floodland Agricultural Production éro,up

N

The third grd_/u._t_a corrésponcis to the Oued Floodland Agricultural Zone,whxrh is
intermmixed with the Oasis Agro-Ecological Zone. This ptoduct:.on system ¢ oup

is charactenzed by :

- Dispersed'productmn areas where dryland agnculmre 1s one: element of' a\

.rigid sysa‘j: based on range exploitation (llvestock), surface water (dhs,
' u

‘basinsg, T t‘t:s)9 and underground aqul.fers (palm groves)

“the Moor 8.

This production system group characterizes a cl_i{.stin__ct::‘_._.way_dgﬁ life

R S

-~ Foms of organlzatmn marked by the ‘Presence of only one ethnlc group ;: |

f

that| of

the semi-nomads and transhumants often found in the central Safhei_ of Maupb -

tania.: P = - ,

2.2, Crops

Drylan& a‘griculture is' concerned almost. m:cluswely wu:h cereal produotlc*.

'/'A'_.féw secondary legumes, vesretables and condmen,ts are also planted A rbview

of the different crops follows, indicating species, and varlet:.es cultxval:,‘ed,‘\

- gurface areas planted, ,and yields obtained for eaoh crop. :

¥
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2.2.1. Cereals

o,

N
: ?
-t
I

Cereals predaninate in all dryland agriculture zbnes‘: the Senegal szet

Valley)the Southeastern Rainfed Zone and the other zones. Cereals account for

“imore.than 90 % of dryland surface areas cultivated. The main. cereals are -
mlllet, sorghum, corn, wheat, barley and rainfed rice. Millet and sorghmm:
are dominant (more than 95 Z of surface areas planted), followed by corn

zqnd wheat (aoout 5 % of surface areas planted). Rainfed rice accounts for

" less than 1 Z.. | | | \

2.2.1.1. Sorghumsg '
The sbrghumlbotanical grqup‘is‘large and' polynorphism is very great. In f

Mauritapia, several varieties are cultivated, according to regiom : = |

- Sdéghmn‘Cernﬁm, durra type - having dense spikes, also called “big millet”.
Planted by several local populations, it is cultivated mainly in the Seme-

‘gél River Valley, but also in other regions. These varieties mature at a

period when birds. are~less‘nwmerous,~and'thus are better resistant to:':

 their: 1ncursxonso‘The growing cycle is between 100 and 130 days for the -.

‘qu1ck»grow1ng var1et1es and 130 to 160 days for the slower varxetles.

-

- Sorﬁtum Cernum, Guineense type (Bambicum or "medimm millet) having a loose

sp1ke.

Th13~sorghumvis cultivated in the Southeastern aﬁd other dryland regions;

its productxvxty is less than that of the durra type, but it -produces .

_better during -dry years or years of -irreguler. .rainfall. Its growing cynle

is between 100 and 110 days for quxck-grow1ng varieties and 115 to 130 -

days for slower varieties.
' /

Sorghums are the major type of cereals planted in Mauritania, repreéentiﬁg

¢
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Table 10 presents the names of some of the variet1es cultlvated in the ﬁif*,»

~ e, K y

S

ferentz regions, according to specles H
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y _Table. laiSome Varieties of Sorghum ‘Cultiva,t,edg‘,'in Mm:itaui&,{,.' .

~ '
. ! 1

Y e T

.l 3“7\' . ;‘35’»"{

Species

Cultivation

cZone -, 0| g

Sorghum with dense
gspikes (durra type)

spikes (Gui meense
. type)

Sorghum with loose

Taghallit

Sénegai River Vﬁiley': 'ééﬁifwﬁy Niégbdign o
Féla orIFellaﬁ Féla
q;ﬁ" Smnné ...... LR -
- M Bodér1
Nng§1r1
Nigniko Rheya
, ; Féla or Fellah Bichna
. |Southeast .:Manganie - { Niguiko,
;pGadiaba, T Féla ,
Blchna . ' N

|Floodland Zome |

m

i
Y Bichad' -
i .

Taghalllt

i Rheya
+ Bichna

g

.)A»_,




- Certain varieties, -
wh:u:h may have éompact » semi-open or open splkes, ‘and growing cycles ‘ﬁafylng ‘

from qulck to slow (between 90 and 140 days) .

Most of these varieties are well adaptedwto tHeir ecological milieu; having

relatively short growing ¢ycles, a certain degree of hardiness and resis-

tance to drought. Thesé ecotypes originated from very heterogencous clones,

 due to pluri-secular natural selection. -

2,201 2. Millets

'

The mlllets cultivated in Mauritania are pen1c111ar or candle mllleti'

'There are fewer var1et1es than for the sorghumsu ‘The maxn varxetles are

"
1

. - Short-spiked early-vérieties : The

river valley and in the southeast;

var1et1es include “Sonari’

(or ‘Sonlorl or Moutr'“) and “Chounet; which

H

"Souna’ Vafiety is cultivated in the

its growiﬁg cycle is 90 days. Other

ate.malnly cultivated in-the southeast ‘and have respectrve cycles of 70

agd 60 days.

such ag Blchna, Féla and N1én1ko have 'several ecotypes,

- Long~gpiked semi-early varieties :cultivated in the south-east. Only one

variety is found, the FAO‘variety introduced during the last decade. This

variety is very productive.

In addition, in the southeast a short~spiked rustic variety of millet, exlsts,

N

it resists ra1d1ng by birds quite well, but 1ts cultivation is fa1t1y 11-

mlted.

I

w

~
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2.2.1.3. Corn

Corn id growm as a secondary crop. It is found in the Senegal River V&llt%m
rop

2.2.1.5. Rai

no more than 200 hectares, , - ~ -

on falb an& fondé lands and also in the southeas;ern ralnfed zone. This
18 faltly manvlnal The surface areas cultrvated in corn tepresent abdut*an
2 to 3 Z of c

real surface areas. There are only two of three varigéties |

N
N
&
=
&

'y

‘18
fu T
o
1)
=
Y
&

ed Rice o *
Riée'ié'only ltivated in certaiﬁ flooded zbneblof'the‘cdidimakha and “if '
a few “Dhaias’ (or small depressions) in the southeast (Western Hodh) :-.T4

~is sown only in small surface areas and is cultivated by Sonlnké or Saraﬂolle

~

T

women. The surface areas cultivated represent less than 0. 5 ‘% and cover

2._2’02! Legllme o o ‘ ‘ " : o i L S S '3‘ y JX"i,

Tﬁg;uaiﬁ‘legmnes are nlebe Gv1gna 51nensis), a local ‘bean," peanuts, and

quite secbndarlly, the ’Bambara pea’ or voandzou (véandzeia subeerranea),f 1'\




ﬁhich'is kncwn to the Haratine Moors by its local nane;‘?Barénfﬂ
2.2;2_.-1 . Ni€bé ("Adlagame’ in Moor)

.The nlébé is cultrvated for 1ts beans, ut also. for its leaves which aré“'
eaten 1like splnach in certaln resuons° More and more farners are becqung'
1nterested. 1n thxs erop, and it ig the third 1arges; crop after nillet
and sorghum. It 1s usually cultivated in assoc1at10n ‘with millet and sorghum over
abgut 10 to 20 % of the cereal surface area; it is rarely .grown alone. Its
relative importance in the crop system stems from its resistance to drought.
The nigbe is cultivated cver‘a surface area varying from 23,000 to 45,000

hectares.
2,2.2.2. Peanuts

‘Peanut crops require sandy 80118 and hlgh ra1nfa11. Thisjlﬁnits its culti-
« vat;on to a few zones : it is found malnly in the wetter rewlons along the
,southeastern borderg especlally in the Gu1dunakhag and to 2 lesser depree,

‘ in the diéri lands alonﬁ the Seneoal River Valley.

There is little inforantion about the extension of peanut crb@s. The surface
areas planted in peanuts in the southeast represent about 2 % of the cultif

‘vated surface areas. o o o
© 2.2.2.3. Voandzou (o; ”Barém”)

This is an annual plant, which, like the peanut, burles its yleld in the soil
whére it develops and ripems. It is also called 'Bambara pea . This troplcal
plant was probably introduced from Mali. It is cultivated on a very small
,séale to the south of the Hodhs, 1n the border zone. It is ovly of very 11m1-{
ted local mterest9 and there is no rellable 1nfonnatibn about the surface

areas cultxvated

\l |




- f2;2'23 . V'egiatétbié Crops’

3 . [

The differént vegetables grown in Maurxtanla are quxte margznal cropauf
nmain crops jare watermelon (or beref ). ?ombo sweet potatoe, yaiis. Dq

concern:ng these crops is pract1cally nonexistant. -

'

V2,231, Watermelons

we -

2.2.3.2. Gonbo
Thls is an annual plant whose fruits-are eaten as ve?etables. It is shiib-
~like and is cultivated in the river valley and in the Guldmmakha. Two‘tbpeszn

are found : .

‘llﬂibiédus sabdarlffa? known as’ "bzsap s The flower or fruit is. used as;
”‘vegetable or to prepare a sytuPa» ¥ ¢ g




- Bfi.bucua esculenms, known as okra ¢ wh1ch 1s cult:.vatéd for its;fﬁxi},ts in

the Guidimakha regmn. These crops are grwon on a very snall scale, uwally

along the e_dges of fields.

- ‘2.2J3‘.3; Sweet Pct;aﬁoes (Ipomea bata.t;as)

"!.‘hls atmual plant ic oultivated for . 1ts roots in the falo lands v(minor" bed)
While quite adaptable to ecologxcal condxtions, this '

which limits its cu1t1vat10n t.o »

- of the Senegal river.
,plant, 8 water requ:.ranents are fairly h:.gh,
~ the wetter reglons or to 1rr1gated lands. = = :

they are probably intro-

The hanes of the dlfferent varieties are mot known,
etween 300 and 900 hec-

'duced varietles. Sweet potatoes wltlvatmn COVers b

- tares.

2,2.3.4. Yans ‘

Tﬁi's‘ annual plént is cultivated for its starchy roots, and is known 1océiiy
This plant has fairly strict water and soil requlranents. In

'Ignambé”
e lower rxver valley,

Maurltanla, it 1s cultwated on a very snall .gcale in th

on oualo lands. As socn as the flood is stationary, it 1s sown at the edge

of the water and. is watered at the begmnmg Production is usually sold in

f limited interest; yams are a tropical crop and . in
ir usual ecological milieu. The names

Seregal. This crop is o
Manr1tanla t:hey are grown outside thei

of varieties are not known; however, they are all certainly introduced va-

 rieties., The surface areas cultivated in yams “§s from 40 to 80 hectares.

2.2.3.5. Other 'crcps

_ Other vegetable crops grown dur1ng the rainy season, especially in the Gudi-

‘makha are s manioc, cherry tomatoes, onions, cabbage, ete. All these crops

are quite marginal.




These cond s
names areé y
which give
in the soutt
with fish a

2 020 5'. Yiel

In general,
’regio‘n has
tions must
of the asso

2.2.5.1. Cet

2.2.4, Comﬁ:iaght Crops

unents are usua'ily not mentionned in’ stud:.es and theu: botani’é;&lf

not’ be consniered only in terms of clmate, bat rather in b

blatlon between the soil, the plant and ‘the clmatec

real Crops

e _'.“.‘, . |

nknown. Two plants, °

‘Jaktenni’ and “Sangoma’, are atmuals SRR S
small black seeds having . prlsnatm forms. They are cultlva /

‘Cereal yielcls are vanable accordmg to the type of cereal, and for thd=

same cereal,

yields have

¢

accordmg to the type of cult1vat1on leferent stud:.es og
g:.ven the followmg md1catmns

i

21)

Senegal Rive

- Floodland
- Rainfed mi

r Valley

sorghum (oualo) 430 kg/ha

Middle Se

- Floodland orn (falo or mmor bed)

According to a CILSS studyzz)‘

llet and sorghum (didri)

egal River Valley) 240 to 460 kg/ha

.+ 630 kg/ha

millet and sorghum yields on diéri landé S“ai‘rfeﬂ

21) OMVS -~ 19
'22) CILSS - 1

|

90
77.




 vary | R

-“between 0 and 300 kglha. Along the Senegal River Valley, yields .

> ,ﬁrcm upstream to downstream - the above results concern mamly the middle

zon99 the follow:mg ylelds were. fom?it3 )

‘

river valley. For the upstrean

500 kg /ba

 ‘- Ml}.let and sorghma
725 kg/ha

-

- Corn ‘ ‘ ,

The following yields were noted during RAMS field surveys :

- Floodland soi:'\ghm (Middle Valley) .. 400 t_:o,‘4504kg/ha
- pierinmillet (4iddle Valley) - | 300 to 350 kg/ha

« — Eatly Sorghum (Guldlmakha) ' 600_;_to‘700Akg/ha
- late Sorgh.m (Guidimakha) 900 to | 000 kg/ha
- Corn : ' 450 kg/ha

Soittheastern Rainfed Zon%a“

- Millet and sorghum, manual cutlivation 285 to 423 kg/ha
(average over 45 years) ' '

- Millet and sorghum, ox-drawm
plowing (average over 60 yeats)

ll

'316 to 514 ka/ha

¢ields also vary according to the varieties cultivated and the nature of

: ;the terram. The earlier varieties have the highést yieldsr,:"s'owing in

_basins fzwes better results than sowing on plains. f
and 300

According to CILS%?) yields in the rainfed zone are between 100

ka/ba.

23) USATD ~ 1977.
24) WERE, 1975, g
25y "ILSSy 1977. : ‘




~ During a poor

_ RAMS field observations and survey results indicate tﬂezfolioﬁing yields

o

26) .

year, 1 moua”

mouds at harvest.

- During a year

- In a year of except1ona1 rainfall,
600 mouds at harvest, “

of normal harve.st9 l moud of seed

1 moud of seeds can give 500 to

’

D T

This cotresponds to yields of

-‘IOO,kg/ha’during‘a poor year

~ 625 kg/ha during an average year
~1250 kg/ha durlng a good year

In addition,;;h<

gave an average

of 500 kg/ha for the 1978/79 campaign.

Oued Floodland Z

one

RAMS survey sanple for the rainfed agro-eco;chcal zone.

seed/hatvest ratlo of 205, which corresponds to’ a y1e1d

\

T

Given the lack of infomation on thls subJect, only the RAMS survey sample‘

results for the floodland agrlculture zone are avallable. These r¢su1ts,miﬂ:;
'the‘1978/79,campa1pn, were : . ‘

= Sorghum
= Millet

which ¢orresppnds to yields on theqordef of 275 kg/haxfor éorghhm‘énd 152 kg/ha

.
.
o . : i

110 kg for 1 kg of seeds
76 kg for 1 ke of seeds .

H
Lo

26)Local unit of
another.

o

measure for which the value varies from one region to

& N

of eereal seeds 0millet/so;ghum) gives 40

give 250 mouds at harvest;.(’

'




 §0: sorghum:and 152 ig[ha for millet,

" We also,indicéte‘tﬁe £o11owing values :

/7
;

b "--Sorgmm‘ - o " 300 to 500 kg/ha |
"f~ Millet - | . 150 ¢o 300 kg/ha ..
- Wheat, barley . 400 to 600 kg/ha

‘These yields were obtained for crops behind dams and ;ep:eséqt 30 to 40 %

of possible yields 2!

2.2.5.2. Legumes
: 2'2.5.'201. Niébé

As for cereals, niébé yields are varisble according to zone. Differemt re- .

 ference sources agree on the following yields = .-

— Senega1 River Valley ~ 200 to 300 kz/ha

.- - Southeastewn Rainfed Zome 300 to 400 ka/ha
/© = Floodland Zone = . o 200 to 250 kg/ha

R

.- ! RAMS survey samples revealed an average y1e1d for all reaions of 57 kg per
A kg of seed, which would nge about 150 kg/ha for a- sow1np denslty of 2,5 kg/ha
(l958~78 campa1gn)

In the southeastern zone, yxelds betwean 20 and 100 kg per kg of seed were
- ‘declared, wh1ch corresponds: to yielde of 50 to 250 k?/ha. These. harvests are

27) Asrar und Hydrotechnik, 1979.




e

. under—~estimated, however, as ni&bé is hawéstéd over a ~1’>etiqcl_‘.-;o,f-.étibmé.”

'

2.2.5.2.2. Peanuts N Tt BTN

According to|T. Castlamg ) _peanut yields in the river diéri zome are onithe '
order of 200 kg/ha (shelled ‘muts). In the Guud imakha ruglon, yields areton o
the order of 500 kg/ha. S o |

-y

During RAMS f1e1ds surveys, the ylelds declared were about 45 kg of shelf

péanﬁts for.l kg of . seed,- Whlch corresponds to a y1e1d of 300 to 350 kg/f;

. .

PN
[

2:2 5.2.3. Voandzou ' S

Sgﬁé"yiéids a‘ffbf“ééénais'in the southeast.

252.335. Vééé éble‘éfobs" '

N

Miong the dlf'erent vegetable crops, we'héVérédﬁéideféd"ohiyiwétenngloné;(o?

"beref”) and sweet potatoes.
Watermelon y% lds are on the order of 300 kg of seeds/ha in the Senegal ' |
River Valley. |

of 210 kg of

v

No field data were available concerning - sweet*potéto%yiéidgg'th;y'appéat‘ v

to range from 2 to, 6 tons/ha30)

o1

28)T. Castiaux) 197l T T e S s g
30)ibid. LIS oee o B O A PR RN S SRR ".;

- In the southeastern zone, yields declared are on the ordaﬁ~f
eeds per kp sown, or about 360 kg/ha R ) “”if

s
B




2 2 5 4. arz (see 'I:able 11)-

f]j'-j\ Tgble 11 S\mary of Yields of #ain Crops

’i‘ype of Oultlva-' O T | i | Rainfed | Oued
‘ tion -~ | ~ , | Floodland

Crop

Cereals

- Soxgmm

- Millet

- Corn

i- Wheat, Baxfley

ﬁepumz es
- Ni&bé

~ Peanuts

Vegetables :
Watemelon (Beref) :
R ke Swevet Potato 200 -,600 |

Source : RAMS Calcula"tiohs

2.‘3."Product£on Methods and Problens

In thls chapter, 'the existing production techniques in the dryland agricul-
ture subsector are examined. Given the predominance of cereal cultivation
jn the production system, this activity will be hlghllghted as it 18 of the
greatest interest to farmers. Most cereal cultivation is tradltlonal,

although draught-animal agricultural techxuques are also used.

t




e - X 3,

The cereal campa ign begms at the start of the ramy season and ends neat‘ E

2.
l’ |
§ ,
P 4
.
i

mainly on diéri lands, which must be cleared before the rains. On o@glé.

- season, around the month of May.

;2.3.1. Cereal | Cultivation -

Sy

,",

the month of April. It begins by*pr‘eparatory work on the plot to be culti
vated, folloved by sowing. Af ter sowmg, the farmer generally constructs
protective fencing or "zéribas’. This is followed by maintenance of the ‘

crops, the main operatwns being wee.dmg, and posslbly thinning. Later,

the famer will protect his crops against predators by guarding it. Fmaﬁly,r‘b',"”

the crop is harvested, followed by transport and storage of the produce. |

2.3.1,1. Soii Preparation

Sd.i:l\,'preparation work varies accordinp to the type of crop, but in genetq'{lj_,
ly simple. In the Senegal River Valley, this work is done

it is relativ

lands, such work is only required if the plot was not cultivated during - |

the preceeding year, allowing shrubs to develop.
| f
In the southe

- : : , ! B
stern zone, preparatory work is the same as for diéri landd :
clearing of new or fallow plots. This work is performed before the 'rai.nyxl ‘

In the oued floodland zone, preparatory work concerns painly the damé -
especially those traditional dams which do not possess evacuation outlet*,!
as well as sm 11 dikes and retainer wen's. Dams are repaired, reconstrucﬁed
or maintained, This work usually takes place in June and is performed by B
the men, aided: by their wives and children. Repair work is followed by |

cleaning of t

‘of this work s performed by adult males. ; AR R

.
In certain zones, animals are used in cultivation; in this case, prepara+

tory work is performed at the time of sowing.

basin to be cultlvated el:mmatlng shrubs and hIshes.«_MQb_s.t- o

Solgey

i e sopoo S

BT

L YT

e

g i



',ﬂszum Sowing CU o

i

J'Scw1ng is the f1rst real cultlvat1on operatlon. Thexnost commonly used;method
‘fls pocket sow1ng) where a snnple tool is used 'to make a hole into’ which

one or two seeds are dropped. These holes are made at more or less régular

, dlstances, and one or more seeds may be planted in each¢ The type of tool,

. the spacing of the holes and the nmmber of seeds per pocket vary ac¢or4

ding to the type of crop and the nature of the terraln or s011
2.3,1.2.1. Tools
For floodland cultivation (Senegal River Valley, dams) and on heavy, compact

soiis, a type of splke of p01nted wood (or ougal) is used to make the

pocket5° the sown seeds are covered over- by hand. For ralnfed cultrvatlon

. where soils are lighter, a type of spade is enployed (daba, ouagll) to

‘dlg the holes and cover the seeds,

!

To the south of the Hodhs, a few animal drawn seeders were noted, relicts of
~the BMD Agricultural operation in 1966 (see Chapter 3 2 ). &t that time, 100

’ seeders were 1ntroduced but at present most of then are not in worklng con-

dxtxon,

2.3.1.2.2. Dates‘of Sowing

The date ‘for sowing is detemmined by the physical requirements of each crop

and the type of cultivation practiced.

" In floodland .cultivation, the sowing date is determined by the recession

of the waters. In natural floodlands and behind traditional dams without

‘evacuation outlets, the waters recade as infiltration and evaporation occur.

>

. . - R . . .

. F
3 N - . ) N

o




; Sowing is pro

over large su

‘ ‘Jva‘t} least part

.the women and

'necessary.,

"~ Wheat reqaxres ore water than m.xllet and sorghum. Barley, whlch‘requ:tres

Behmd modern dams, the soil becomes arable as the dam is progress:.vely

emptled Thls practice may also be seen at traditional dams, - where an‘ ‘
opening is made in the dike to hasten emptymg of the reservoir. | SRR

R . f . . . \ I

i

ressive as the waters recede, according to the state of the, S

teri'ain:; ‘thus, floodland sowing is spread over a périod of time.

tivation, sowing datcs are determined by the size of the fiirscv

ul’y, sowmg begms after the first heavy rainfall and cont_,
face areas until ‘the next heavy rains., This practlce is usg

In rainfed cu

rains. Genera
especially in the southeast in order to increase the chances of success _,‘or
of the crop. In adc‘l:.t::.on9 different types of mlllet and sod~
ghum are planted, each havmg dz.fferent growing cycles more or less

resistant to drought.

‘

§
|
|

ield, 'sovw’ing is performed by several individuals : the men m*
the iromen or children follow, sowmg the seeds. In sou‘

eastern zones here anlmal—drawn plowing is performed at tbe time of sow

hildren follow thz. plow, placmg -and covering the seeds.
’ $
Dry oowiny in| order to profit from the first rains9 is. also seen in ram*

fed zones. Although this practice is often adapted by experienced famers

P

it exacerbates the problem of attacks by predators on the seeds and youtg

shoots., This Prevents homogeneous sprouting, and several .resowings a,‘re of en -

In floodland zones where wheat and barélv are grown, sowing is perfomie'd

on lands that have been flooded for longer periods and are thus more mmid.

slightly less water than wheat, is planted a few days__earli‘_‘e'r'.;




2.3.1.2.3. Sowing Density

E
N f\' . ‘
7/

Denslty of sowing is vatxed accordlng to' the type of crop. It is d1ff1cu1t

'to detennxne a representatxve average dens1ty9 however, several examples

‘i

_‘are given below 3

i
/

. : N , .
.= 1In the Gu1d1makha reglon?ll sowing demnsity varies between & and 33 kg/ha
‘,'for sorghum, and between 10 and 33 kg/ha for corn.

- In the aoutheaatern zone, " (south of the Hodhs)9 den81ty was estnnatea )
o at’between 2 and 5 kg/ha, accordlng to whenher mlllet sorahum or both
. were sown. , B
% In the f£loodland zone, espec1a11y in the *agant, den51ty is estnmated a% )
2 kg/ha for millet, 35 to 45 kg/ha for wheat. ‘

While in éeneral ‘the date of floodland SOWlng is dlctated by the recess1on
of flood waters, whether controlled or not, this does not necessarlly de~
termine the success of the crop, which can depend on other factors (nature ,
:of terréin, length of flbod1ng,‘efc ) On the other hand) in rainfed culti~
vation, the date of sowing playe a determining role in ‘the siccess: of the
crop, which \.xpla ins the farmers’ behavmr - sowing dates depend on the
:alnfall tegime, and. is, fqr‘the farmers, a veritable “‘game of chan¢e.”
Some researck has been done in this aregh)- (see Chapter 3.1.). The resuLts
_are quite interesting as concern the detenmlnation of ‘the most prof;table
' cultivation season (dates of sowing @ nd harvesting crops). These results were

<'used for the development study project of Southeastern Mautitanla ) but have

-

.31) War on Want, 1979;‘

33) BLPA, 1967-1975

33) Agrar und Hydrotechnik, 1979.

34) Ministdrc de la coopération, Renublxqua FrangalsaLLRIM, 1974.

35) BDPA, 1975.




not yet been applied in the field.

l* . 2.3,1.3. Protection of Fields BRI S

: . > _ : Protec‘tion congists of fencing the cultivated plots in order to protecq them
) | from w’ahdermg anmalsg This is of capital importance for the famers, " a-'- |

l ; S / pec:ially in livestock ra:.smg zones. In Mauntanm,, there is an old sa ,tgg 1 i

"If -the anmals do.not eat some crops during the nlght they will not p
g ' ' duce tk ext year.” Thus, the:livestock raxsers nake no ‘effort to cont:el
o | o the:.r ammals in the Southeast and it is up to the farmers to protect ;heu

l fields. .| L L

. : In the r_,ive;r valley, almost all oualo. fields are fenced by communal endcllo*i’

l' mrés around | the collectlve fields., Diéri flields are usually 1nd1v1du311§yv__k
fenced, 4s soon as: somng is begun, fences are made of branches of Calo-t;“”; S
tropis p/;':ocara, the .cutting of wh:.ch is not prohxblted

used in oualo lands: Calotropis ie used, as well as certain thorny shmﬁs_
and brush. ' L '

b

In the Southeast, the fields are rarely protected, for two 'reﬁson"s' the
.first‘ié the |large size of the fields (grouped fields), for whlch fenclpg
would require considerable quant tics of wood or branches, The sef-ond anP
g ' ’ ’ principzl reason is the restrlctlon imposed by the governmment nature pr ‘  )
’ o tection service on cutting the- exlstlng forest. This creates perfnanent ¢ n-{

. o In the floodland zome, the same.procedure is used for the dam ba}"s‘ins as is

. ' flict between the farmers and livestock raisers, who are often transtum 1ts !
from other regions. Mauritanian leolslatlon has decreed that 11vestock r‘u—ﬁ

sers muct supervise their herds at night and that farmers tust guzrd th&air
‘ . : fields by day. In case of conflict, the livestock raisers may be fmed b#,_'
l thevgendarmerle (200 UM/head of cattle) and the problem is referred to tbe .




;“;;\; "'gx\mﬁ" )where it is often neglected One of the qcnseqaence‘s‘ of this pexr—

anent conflict’ 1s the mlgratlon of certain farming v:.llages over the border
'.to Mall) where such problems do not seem to exist. ‘ ' "

’

2.3.1.4. Thinning

Thi.nnmg consists of nlmmatmg extra plants growmg from the same pocket,

lx,n ordexr to allow a reduced. dumber of plants to prosper. The thmned plants
~are usually replanted in empty pockets or between existing pocketsp occasmnally
:be«mde the existing field. Replanting must be performed jmmed iately after
thinning to avoid breaking the roots and to mcrease the surv:.val chances

of_".,t:h,e "transplbant;s, This procedure usually concerns sorghum millet and corm.

However, at present in Mauritania, thinning. is not-generalized and many - \
famerq neglect to perform it. It is often performed too late cr in an un-
- gystematic fashion. In rainfed cultivation, the farmers usually wait for a

X fravor.able 4_ra1nfa11. to transplant, which impedes early thinning.

2.3.1.5, Crop Maintenance

" Crop;maintenance is usually hmlted to weedmg or weedmg/hoemg. This
operation begins generally 10 to 22 days after sowmg, and continues thtou—

out the. growing cycle.

Weeding is usually perfomed with s:mple tools such as the “daba’ or "ouagil."
It is quite superficial, cons:tstmg of scrapmg the indurated soil surface.
- Animale do not sppear to be used for hoeing. We noted one animal-drawn hoer

36) ‘Local judge.
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' xmported from Senegal by a Magta~Lab jar famer, it it appears to be used m:iy fﬂt
3011 preparat:.on before sowing. In the southeastern ::one9 although anmal- ‘
rrjlrawn field work is fairly widespread and several convernble pl.ows aust, ‘-
‘&eeding’ .a_'n'd" heomg are always performed manually . '

N TN

PP ce

: ﬁaintenance“ work is usually performed ‘-by adult maies, as well as by - T., |
mhxen and children. Two weedmg Operatmns are performed, except in the | :
swt‘hea:éteth rainfed zone,: where the gize of flelds makes a second weedmg
diffic':ixii: "In fact, it is difficult to teéll the dlfference between the |
flrst and second weedmg, as this work is carried out over a perwd of t::une9 co

, up until a certain stage of “crop. development, and depends on the degree of R
‘ weed \_'i'nfe‘s'tétiehu O T T P o ‘ S

Be31des weedmg d hoemg9 other forms of mamtenance, _ such as’ mmeral

o N fertlllzanon, are nonexistant. It. should he, noted that mlllet and sorghmn

' [ ': respord well toe en1ca1 fertilizers, when. these are assocxated wlth good .
‘ cultlvatmn techn ques. S R . ;

b i

n of Crops

‘ . : 2.1.3..8. Protecti

Crop protect1on isg usuzlly 11m1ted to puardmg the crop agamst blrds and

certam mammals. These predators are among the main enemles of cereal crops 5
; _the “millet eaters/(Quelea quelea) and probably other species of blrds,
and mammals such a monkeys, warthogs and certain rodents.

. ",‘,,.,ﬁ-«v—

>

In addition, parasitic insects may cause considerable damage :

_ -.Ce_ci’.dmiyies' cause flower drop on millet and sorghum and thue reduce pro- \
o ‘ &uctioﬁ, I TIPS S B _ ‘ IR

- Grasshoppers ravage crops and can cause serious productlon 1osses.

o | =~ Certain species of caterpillars attack the spikes or stems and cause -
V ' ‘ serious demage.




£

Although, they are combatted each. year, these para.s:Ltes contmue to inflict

cxop damage. In sp1te of the ex:.stence of a permanent organlzatmn for phyto-r

Lo sanltary protectlon thhm the Agrlculture I‘epartment, most actmns are c1r-

K mmstantial .and thus insuff 1c:Lent The phytosan1tary protectmn serv1ce

was orgaRized within the framework of two projects, for'a limited permd,

"+ which is,nearifxg its end. The present stwctures are clearly 1nsuff1c1ent.

‘Given the present state of cereal cultivation in Mauritania, ae well as:(

that of development assmtanee gtructures (extension services, powlat;i.~~- .
zation, agrmulturul servmes, etc.), phyto- sanitary protection of crops,

as presently orgaruzed within the framework of assigtance px:o;ec:ts> cannot -
‘have lastmg effects or be definitively mtegrated in the productlon pro~- -

cess. Protection techniques must be jncluded in a program - to mprove cereal

' productivity by attacking the overall production problems from beginning to

‘ end. If these conditions canmot be met at the present time, efforts should

be oriented towards econommally«adepted actions, .such as agronomic research
to dlscover and utilize those spec:Les whose genetic characteristics render
them more resistant to parasxtes,

Guarding the crops begins when spikes begin to fom and continues until
barvest. Wamen are generally concerned, as well as children and some mens;

As human presence is not always sufflc:tent to frlghten predators, 1oud noiges

and scarcérows are also employed.

2.3.1.7. Harvest and Transport

' Harvest, according to the crop, occur £rom 70 days to 5 months after sowing .

Harvest:mg begins with early mﬂ.let in the Southeastern zone and the river

diéri lands, followed by other CTOpS. Harvestmg can contime until March

or April in the floodland zones.




R T

For 'mifl'l‘et' “sorghm ‘and ‘cotn, ‘only the spikes and gra.i'ns are: harvested,
the straw is |\left in the: fleld For wheat, barley and ramfed rice; the.

' upper part of ' the plant is torn off and is threshed later. Mlllet and sat‘
, _ 'ghum are not |always immediately threshed, this depends on: stor&ge techni
l ! . as well as t e size of the harvest.

(S

In the Senegal River Valley, and the ‘Southeastern ramfed zone, where fi@lda.

. "f»are ‘not ‘too far from” the villages, the. sp:.kes are cut' and’ transported to}:
A | \ " the v;v.llage9 throughout the harvest period. Thus; trangport COncerns only.
' limited quantities and ‘is- uwally performed by womern: and . ch:.ldrem :

' In "thej Oued F dddland Zone, where fields are generally far from vﬂ.lages,}; :
. ’ the i)ro&uce"i accumulated in sacks, and transported all at once at the dnd :
' of the harvest. This transport is usually effected by a.n.’l,ma}..eJ or in'a
few casés; by | motorized vehlcles, such as. Land~Rovers.

2.3.2, “Other Cfops A : .

B ' S . Most other crops are associated w1th cereals and are given no other specﬂl ‘
' {  care than that afforded to the cereal crops. Niébé and watermelons are . |-
' L sown at the 'saLEe time as millet and’ sorghum, in the same type of ° ‘pocket’. ;; B

but watermelon may be sown alone, especially in rainfed zones.

2.3.3, Draught+Animal Cultivat fon

This éection will examine the quality of animal drawn production technlqud}s; g

‘the extension of these techniques will be examined in the next chapter..

Animal-drawn cultivation was introduced in the .south of the Hocths around
the beginning of the 1960's. In following years, this introduction was sus#-
tained by a certain mmber of projects (see Chapter 3.1.).




ATeclmlcallyﬁ smnimal-drawn cultwatmn results in a ma;or increase 'in -,the; .
‘j’surface areas cult:.vated;”) the surface areas cultxvated by a femlly can ’
be mcreased two or t:‘!nr:ee@:m:eso This mcrease creates a certam mod1f1° ’_
’cat:.on of tradltlonal technlques, such as 3 ' e
- . . o ' = , N
- Later sowing”, as the plows cannot work eff iciently until after the firét '
‘rains. . \
Insufficient field p‘rotect:.oni due to the:.r 1arger smeo L L

i

is always perfomed manually,

‘.

Increased paras1te and predator eamage as protectlon systems have not

evolved at the same tme as the surface areas.

Plowmg permlts better use of “nlnwntern which sllghtly mcreases ylelds. |
At present9 the 51tuat10n has changed little since the 1960’.)0 The mtro—
duction of the plow to the border populations continues at a very slow pace,
due to the 1limited financial means of the farmers. Local artisans have had
to adapt to the requirements of .animal-drawn cultivation (mainténaﬁce and

'( repair of plcws) Thus, the effects of anmal---drawn‘cultivetioq reasin very.
limited. '

;Thls technlque is only used for plowmg before sowing . Plomng is’ supefficial
due to the equipemnt used and its often precarmus state of maintenance Or
rlepeiro A.nnnel~drawn cultivation yields are ofte,n falrly low, as the = .
techniques are not fully understocd, the annnals are msuff:.c:.ently trained
and often not properly fed. :The f'\rmers do not understand the need ‘to in—

‘ crease the rat_lon for, 11vestock 'iuring the plowmg season. Jntremed atumals

37) BpPA, 1967.

Insuff lcxent weeding and hoeing, due to the lack of labor, as thls opetatlon -




<

are often used, so that plowmg requlres two laborera. Tra:med annnals arqii .
often sold wh " a 11r.t1e add1t10na1 mccme is requ:.red The mam an:unals
hit camels' ard donkeys may also be employed

/

used are cattl

2.3.4, S marz

e T e

Production methods remain’ rudimentary in dryland- agriculture,, even in thqu s

zZones where an al-drawn’ techniques are employed.

o= Cultwatmn tectm:.qxes,, although ‘well-adapted - tp phy:s;.cal condltlons K

' P and fa:.rly rational do not favorize ~optimal use. Of the E’XIStlng resource'pz/‘ '.
' - ~ Even in zones where livestock ralsmg is an important activity, there 1&

no 1ntegrat10 » even on an elementary level, of agrlcult:ure and lLvestoc}:

(use of manure, for example) - - R L

“ten

un:e;;grm:lono n Mah and riear the border zones m southeastern Maurltan

the, farmere a low herders to rent’ their fields. and stay there w:Lth the1

ng the dry deason. Such 1ntegrat10n could easlly be fac11 =

11vestock dur

tated in southeastern Maur1tav1a where range mpmva“ent would allow use T’of

i

certain graz ng areas currently unaxplo:.ted due to lack of water holes. §

b

The absence of livestock-agricultiure integration causes more rapld exhaustmbn

: l ; of arahle landS'

4

farmers tnust llow then‘ fields to lie fallow over long

periods and cultlvate other newly cleared: fields, which may h.ve a detrmen
tal effect on th

~,_r N

environment, on a leng tem basis, , "

Chemical protection of crops, w1th1n the framework of certain prOJects, w111
probably end when the projects are finished;: these 1solated gctlons are ‘;‘ '

not integrated with other technical aspects of productlon and thus are not ‘
" profitable. | . . o , | o
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In the future, mprovement of ary}.and agrf

into account; 1ong term progt‘ams must’ seek to fac:.htate 3 ' S

AN . 3 -
. : BN

- Better use of rain and flood waters ‘ ,

- Improvement of cultlvatmn techn:.ques ,
- Choice of better adapted varleues, in order to minimize parasite and -

preda tor damage.

Ce

" Research has been conducted in Maruitania concerning these problems and 'ghe
results seem promising. Among these research programs are the vork of IR )
. Le s ’ ~ry T . 40 . ¢

in Mauritania % TCRISAT and J. Castiaux ) in Senegal.

7

9.4 .“Production Means

"T‘ms chapter ,exammes the diff

ture, and the ways these factors are combined. Each factor is first exa=:

erest to potantlal developmenb

m’med separately, then in combinations of int

' anpha"ses'.
2.4.1, Land

The first production factor, 1and, -:loes not seem to present major problems

' in dryland agriculture. ‘Accordlng *o the type of cultivation, lands appear
to be : " '
as in the oualo, the dani

-~ maturally grouped, due to the natural terrain,

basing, oued spread zones and lake edges, ‘ete.

38) Institut de recherches agrononiques tropicales et cultures vivridres.

1 Crops Research Institute for Semi-Arid Tropics.

39) Internationa

40) J. Castiaux, 1970.

iculture must take all the ptdbt'en’!.\v

erent productlon factors in-dryland agricul- ‘
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-‘Voluntarzly g

"well as of the

~In rainfed cult

gives an idea d

~

"adouaba ‘of

- Dispersed aro

(lowlandsgvpa31ns) This is the case of the river valiey dlérl lands '

and the raxnf

Thesetléﬁde'usu

few to several

¥

In fldodland cu
is dlétrxbuted

in quéstion. Lam
long strips and

same areas.ever

The. .size of cul

rouped for techn1ca1 or organxzat1ona1 reasons9 such as. th&L

the ‘Harating Ln'the southeastern fa1nfed zones.
und v111ages as a function of tbe most favorable terralns

ed lands of ‘the Guldnnakha and the Assaba.

ally have natural lnnlts and thelr size may vary from a’ ;eQJ

hundred hectares. T RS ?_

ltivetion (Senegal River valley,'déns; spfeéd'Zones), land

to maibers of thecollectivities or among ' the 1and owners

d is attn1buted as a functlon of the surface ateas rood
labor force avallable to each,member. The plots are usuall ha

parcelllng is uncommon,

ivation, land is not attributed; each farmer eultivatee the

-

¥ year, according . to the means and 1abor he has, Cultxvated;

plots ‘have no partlcular fonn, o ek ;,YKE,?l R AT

tivated pléfs, per pfdduction unit,. is detennlued by phyc1c$i&

conditions (51

labor force aval

ze of .:flood or rainfall, mature of. terraln) and - by the.

11ab1e. The average size ‘i about 2 to. 3 hectares per pro-ﬁ'

ductlon/unltﬂfor the larger terrains or types of .cultivation (Oualo, dlérﬁ?\

and reiﬂfeﬁ)a F
floodland)g

RAMS survey sam

or the ‘analler ‘types of cultivation (Falo, fondé and oued .
average size is less than 2 hectares. ‘Table 12 below
f field distribution accordlng‘to size, derived from the": '

ple.. . = -
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;TéﬁIgJEZ : Distribution of Fields,Accérdigg,to'tyﬁe‘oficropfand field;Sizel,'

Size of Plot , .. Less than 2 ¢ a 4 ha or more|

5

~ - ’ n N
. — _—
L e e

~ {Type of
H{cultivation

nE : Fato, Fondé
- |Floodland | Oualc
' Oued Floodland

Subtota}

Diéri/Rainf e

&otal

The distance of flelds from the village varies according to the type of

“cultrvatlon. In the Senegal River Valley, for instance, v111ages and houses ‘
are closer fo floodland terrains than to diéri fields. In the southeastern -
‘rainfed'ione, fields are usually located around. villages. In the oﬁed flood~

land zones9 flelds are generally located fairly far from the farmers

i
» '
vl
i N
: I \
- P ;.
‘ .

dwellxngs°'farmers are often obliged to move to the ne1ghborhood of the

fields during the agrlcultural cqmpaxgn, This also holds true for spec1a1

cultxvatlon zones such as "Gralrs 1ake edges, etc., whlch are usually

quite far from major v111ages, ’

The main crops are cereals, with cther associated crops interspersed on; part’

of the plot. No crop rotation is practiced; the same cereals are growm on’

 ,the same f1elds over several years. The practice of a110w1ng long fallow

TR

‘periods is frequent9 especially in rainfed cultzvatlono When draughtwanimal

agriculture is practiced, the use of fallow pericds is frequent; due to the




E
N

SR e
EPREE

A A

. tity or by' t

tion calenda

.~ Sowing, wh

more rapid exhaustion of the land. The length of*“falltw permds are qum:‘g

var:.able acq

$2.4.2. Labor

The second D

the ramy geason “in- the ramfed zoaes and as soon as the ‘witers beg:m

recede in fl

ordmg to the type of cultlvatlon.

roductlon factor, labor, is ep:.sod:.c, Work begms Just bef

oodland areas. After’ sdmng, thmmng,- weedmg and crop. prog

tion, the work is f inished until harvest and tr&nsport ef the produce.

Y

‘While the order of work is similar for all types of cultivatl.on9 the le*wgth

of these operations and' their chronology d:.ffer9 since the begmnmg of:;--.':’ ‘

the campa 1gn

A cultlvatlon calender for the different types of agrlculture is- presentp'd

n Figure &,
especially £
floodvandyfl
ding to.the

of rainfall

vation opera

recedé.
- Guarding a
formed and

is cond1t10nned by either the arrival of ramfall and its gl_xaiz-

he dates of floods and flood recess:.on.

s

‘Such schematic calendars are more’ mdlca:tive than defmitd#le,
or floodland cu1t1vatlon {cualo and oued floodlands) in wlut:h

ood recession periods may be early or late in the season ac}:orw

location of the land (up or downstream) and the d:.strlbut bn

over time and space. However, for a ga.ven reglon, the cult,:. raw
r is more restrictive, since the labor requlred for most cu ti-

tions are not deferrablc such as 1 ° ‘ ' {
ich must be performed as soon as rain has fallen or flood i#at_eﬁ"\;

nd prutection of cropsg whxch must be begun when sp:.ke are

continiied until harvest. , ' ;




* 2.4,2.1. Labor Force Available

As discussed in Chapters 1.2.1. and 1.2.3, the total population of the gtudy .
" zone and the e ployﬂent situation of this populatmn are estimated to bg
(for the year 1980):

149
s

" Total populatxon : 577 732 mhab:,t—mts, both sedentary and. nomadlc
i Actlve -employed : 173, 600 of which 64 700 actlve m agrlculture , o
- Actlvo unanployed smce 1977 < 2 1, ,85 : '
: - New active unemployed (12 to 15 years old) : 39, 466

' Thus, - the work force::évailable for agriéulture is“ 'x‘epre_sne‘ted”by L A
T - 62, '557 agricultural actives, if‘the 2,150 a\ct'iv“e'anpsloyed in rinfriga‘ted. ; ' o
‘ agriculture are taken. into account (0.5 hectares per active employed over o
4,300 hecters) 4 ‘
- 14; 100 active unenplqyed (34 % of active uhemp_loye_d)g availa'ble for agri-

¥

- cultural work,

Theoreticaily, on the basis of 250 days of work per actlve employed and per

’ "

;
S :

Y

' :

) .
'

L

: year, this anrallabxllty represents a volume of B

- 15,639 . 103 days of work in agriculture

- p
-l
CR—

i .

- 3,525 . 103 days of potentialbagri.eulturalvrworkl'

-

However, examination of the work calendar (Figur 4) shows that ; o N

- In the Senegal River Valley, since two types of cxiltivatlion exist yihiCEh

" &1) See Subsector Study of Irrigated Cultivation, Y. Nasri, RAMS . !;
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Southeast Plowing/Sowing ' L N S R

Weeding | «
Guaxj'é‘i'ﬁg , . : I.I] R R et B

Harvest - S " ~ T L

Foodland Crops~" 7 % % : b _ o - . 4,
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p Sowing : 1 . ‘ A . o
o Weeding - , T ‘ - R

Guarding

A% )Base Source: . + Boutillier 1965 ;
(% * SOURCE : Author | ) o | R
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ij#nt. can perform a maximum of work dayss aPmemately 300 days- per year.

,;- In the Southeastern rainfed zone, an active part1c1pant cannot perfoxm more i:han 4

Zm - days of agricultural work due to the more restmctlve character
of the work. calendar. _ ) -

- In the floodland zone, an actlve partlclpant cannot perfom mere than 250

days of work.

| Therefore, a certam amount Qf’ undetwmployment of the avaxlable labor force
’f o is :|.m=:v11:able9 espec1a11y in-the southeastern rainfed zone. Thm results in
sea\sonal m1grat10ns of a great nmmber of the souzheastemfarmers in search ,
i, of - work In the floodland Zone, the mtermlxture of f£loodland agrzculture 2
: and oasls cultrvatmn (which is not discussed ia this smdy() partlally ab--

f - sorbe the relative uuder-anployr..ent.

2.4.2,2. Time Reguired for Agricultural Wox.-k’ ‘
E  The tire req.ured for agrlcultrral work depenis o the type of cultivat:ion
[ L #nd whether cultivation is 'nanual or am.malvdram, In Table 13 below, we

- present the time requu'ements for the main actlva.tles performed,

' The numbel#af days giwen in Table 13 are zstimates, as it 'is;drifficult]

; , to araluate the partmular constraints of each type of cultivation.

’ . 4

: Dn the basis of. the above figures. :md of the cultivated surfcme areas esti-
;mated in this report (sa_e Chapter 2.1 .1.), it can be assuned that dryland

* agriculture furnishes a total enployzent of 16,938 x loadays of work, corres-
o ponding to the maximum -surface arveas wvhich can be cultivated under present

o conditions (and excluding the zones of Lakes Aleg and R'Kiz).

T!iis ‘enplocyment corresponds to a requirement for 69,857 workers di.strﬂMted as



Evaluation of wOrk Tmes Requ:.red for Ha;or Types of Cu

Table 13 :

-

(Unit = Day per hectare)

 a

Type bf culti=| Senegal Rivér-'az) Rainfed Zone ﬁr Flobd]:aix '
© yation Valley ' Zone i
3t ; TSN e . |[Manual Aninal-~. - |Cultivat m
Work - Oualo |'Digri o, e~ {drawm culbehind dfm o
|tion tivation i £
| Clearing, preparation| - - - - 2
Plom.ng - - e AR - B -
Sowing 11,0 | 4.3 7.5 | 1,5 )
'Fencmg ‘ - 0,5 - - 0,5
Weedmg,hoermg clea- ) : .
ring 20,5 | 31,9 23 13 18 %
|Guarding 48,0 | 20,2 28 ‘28 48
Harvest and| Tramsport| , :
of cereals 6,0.1 7,7 8 8 8 .
Harvest and| transport ,\
~ |of associated crops - 2.4 2
- |other - | 3.4 3,5
"_I.'otal) 85,5 | 70,4 72 3
’ |
42) Source :| Boutillier et al., 1965.
43) Author. '
44) Tbid.




f - S]enelgavl/R‘iv.er Valley :26,486 employed (300 days/year) _’
.« 8,E., Rainfed Zode  :37,395 employed (200 days/year)
v'.'»f’-'(?t#éé‘Fltoodland -Zone 3 5,576 employed (250 days/year) - :

- ;’m'an the above flgures are 'cbinpg,red with labor availability €see Table ?);
" we see that : ' :

_‘ - For the entire subsw there 1s conslderable under—anployemnt if we take
into acceunt the total number of active mhabltants) however, there 1p '
relative over-employment if we consider omly the active agricultural em-
ployed and :Lf all the surface areas wére cultivated ('l'xm\ve(rei:9 this over-

employnent is fictitious, as it is quite improbable that all surface. -

areas be cultivated). ' L o,

r' - In the Senegal River Valley, without i:aking inte accoﬁnt peak work pefi.ods
L which exist in certain areas of the valley, full employment would ex:.st
NE "~ if all the . available active were amployed and all the ocualo and dJ,eri lands

were cultivated (which is. far from being the case, given the problems inherent
in trgtml agrlculture along the river) Thus, it appears that the equlllbrl- .
o between the requirements for and avallablllty of 1 bor is linked to

" the surface area cultivated, which is in turn, influenced by several other

factore.

F' ~ = In the Scoutheastern Rainfed Zone, there is relative equilibrium setween
labor requirements and the active agriculturdlly employed. This results
- L in correspondmg under-employment for the active unemployed, ‘during the
' nonmactlve periods. '
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.= In the Floodland Zone9 although it would appear that underemploynenté’s'

falrly great,

-~ The evaluati

P

“in addition, it

culture sub-sec

the'gboﬁcmy) em

, _enplgym ent in t

(at current pri

‘examples . corresp

The situation

The épisodic;na

}in this ‘type of

which is in con
available labor

;however durlng

agrlcultural wo

“of the‘magor pr
aileviated by i

zones, such as ¢

zone and. which 1

1n rea11ty, it 1s much smaller, because :

¢

ons of the surface areas cultivated in this zone are incomt

siderable intermiXing in this zone between floodland and
ltural activities (such as oasis cultivation), as well ag] .

icultural activities, These other sources ofemploynent are} . .
evaluate and, tl'ns are the cause of the inflated underemd ’
res, : ; » SR

\_'T“

would seem that the productivity of ‘hsk in the dryland agfi#f%;5 

N

or is- among’ the lowest. In 1980 (relative to other sector’fbfﬂ
loynent in this subsector represente¢@_at best, 23 % of th* e
_e‘rupal sector, yet its participatioh in :urél production - L ”;
es) ‘was on Ehe-order of 3.5 2. Téble 14 illustrates five | . ;‘ ;
nding to the different types of dryland agriculture. { R

ay be summarized as follows :

re of dryland agriculture, couple& with the risks-'inhereﬁt?

cultivation, creates an agr1cu1tura1 anployment Qituatlon"

tant fluctuation. Dur:np an average year, ep "“' ~4%ﬁ?‘th¢ s

force is largely detpnnlned by the nmnber of arable hectaris'.

an exceptlonally good year, the labor force available for
k determ1nes the number of hectares cultrvated This is on¢ .
blems of dryland agriculture, a problem which could be par¢1&11? >
termlxzng with other rural activities; practlced in drylandt '
»agis agriculture, whlch is falrly develoged in the floodl

has begun. to appear, in the ralnfed zone.

47) See Sub-sectd

r report on Oasis Agriculture, by Habib Kraiem, RAMS.




@ryland,agrlculture results in a low level of product1v1ty. It is affected

by many risk factors : cllmate, parasites and predators (espec1a11y in the .
‘rainfed zone), Thus, for the same volumeiof work, production may differ greatly.

7

’f}fiable 14 Evaluation of Product1v1ty of A Day of Work in Dxfferent Types of

Yoo

Dryland Agrlculturp \
) Criteria Sur- |Employ-}Production Quaﬁi‘l;foduction ' Total - Produc- ,
S , face jment tity (kg) alue (UM) - Produc~|tion
©lType 0 (ha) ! _{Sorgtum/ Asso-— Sorghu Assocw* g:ﬁe '- g:lu:é
vation ' |Crops |, 43) _l‘.(::rqps‘ ’ SRR M y
I-Senegai “Cualo ‘ g L . S
River SORGHMY | 85,5 430 45 6 235 1 350 { 7 585 -, 89
,g‘ﬂillet 1 70,4 300 50 | 4 050'f 1 500 1 5 550 79
“loued Floodland - | |
Sorghum 1 89 430 60 6 235 |1 80 .3 035 -90
: S.E. - 4‘4ané'ui
‘|Rainfed T'Mxllet/ 3 o < v , : SR B
o ¥ 1.1 72 325 . 60 4 550 {1 800 { 6 350 ‘ 88
o Afﬁm&l-n ! IR :
drawn . | o
Millet/ | N S ,
Sorghom |- 1 58 375 60 52501 1 ; 8Go {7 050 129
| i ! | L | ‘ RTINS

s Millet : 13.5 UM/kg
 Sorghumy : 14.5 M/kg
Mixed - : 14.0 UM/kg

46) Associated crops are expressed as niéb& (beans) evaluated at 30 U’M/kg, prlce
L. to the producer. ‘ '

' 45) Price to producer
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ay o

2,63, Investment

;

Thezé?pital‘for

[ ’ "'1n81gn1ficant9 1» we discount llvestock raising, wh1ch 1s an: ‘activity ptac- 'ﬂw
t1ca11y 1ndepend nt 6f cultivation in these zones. Means are limited to &
 few locally produced mamial tools (ougal, -hoe, daba, ouagil). Thus, ‘the . sur+
face zreas cultivated are essentlally determined by the volume of therlaboriw

force. RN

v

: This seems to be thev:a;or reason for the spontaneous or deliberate 1ntro«4'-

tidg of drought-aninal technlques in the Hodhs border” reg1onsc the ouly are;

“ "~ where éuéh cultivation techn:ques are employed. This-leads us to a: dlscussx n

- of animal-drawn Lu1t1vation ag a capital factor in these reglons.

v
i

'~Drbu§ptwaniﬁa1 cultivation in the southeastern rainfed zone is of relatively

recent introduction. The pbpulatioﬁs along the Malian border were quick to | I

appreciate the advantages of this technique for fam11a1 farmin . The Haratims,

a rural and servile population, saw the plow as a means to sedentarize and,|

above all, to provide for their Egyéal needs.

T

i

Animal drawm cult:vat1on wa s encouragod by the govermment during - theq!960' s} When

'government programs terminated and means became scarce, the use ofasbﬂﬁal-

drawn plows was somewhat reduced, in spite of their success.

At present, animal drawn cultivation contimues in a sporadic manner, due to}
‘the modest means of the famers and the 1nadaptab111ty of this ﬂethod to aol1 

or geographicbébmd1t1bns in certain reglons‘

The plow, as an investeent capital'factor;:hBS'contributed”tc:pfdduétian%th o

creases by ¢




v

. Incre331ng the number of surface areas cultrvated The size of famlly farms

has been lncreased two or threefold for average fanilies and even more for . B

Al
i TN

f . larger famxlleso N : o . S

L )- Slightly increasing ylelds, as p10w1ng permlts better use of ramwater° Yleld

incre 6¢8 have been limited by labor constralnts, on the larger surface

i ’

ateasacult;vated,kcertaln manual tasks, such as weeding; ¢annoiv  be well

‘performed by the family members alone.

‘ Thds, while animal drawn cultivation is a factor in the improveauent of pro—

~

" SN B N e B B RAGRS Dt >

- ductivity, its present use is far from optimal, (see Chapter 2.3.3.).
| rver of i o i 1748
The last.complete survey of animal-drawn equipment was conducted in 1972 ~ .

~and ligsted the following :

~ 2 672 plows of different types
- 116 seeders
-1 129 aninal—drawn hoes of different types .

- - 27 carts

'Given the life span of this equipment it was estimatéd that only the
following were in service in 1972 . , - .

e,
LR

-1 200 plows

.
.
-. ' _ -’

L ot »

= 450 hnes of dlffe*ent ‘types

- 70 seeders

The geographical distribution of this equipnentvwés as follows ¢ 75 7 distri-

. buted between the two Hodh Regions, the remazining 25 % in the Senegal River
. Valley vetween Rosso and Sélibaby. »

i
ad




o,

. tal of the plow

n49) At Néma, a noud corresponds tov about 5 kg. i . e"» . ;uvi 5

Coy

At present, on the basis of data furnished by the Regional Agricultural
Serv1ces, it is| estﬁmated that there are approxﬁ&ately'2”500'p10ws in ser:fae, '
concentrated in the southeast, especlally in the Eastern Hodh. In the oth ’

reg1ona, the e _1p3ent pool is negllglble9 with the except1on of a few new’;_

\

progects curren 1y beglnnzng (see Chapter 3.2. ) . T ){

It_shbuid‘ﬁe 1o ed/that iﬁ‘eoutheastern’Mauriténia, the above equipment is

the pfoperty of a relatlvely small number of fanxlies. lt is not unusual

to encounter on famxly having more than two plows, and occ351onally 10 orf

more. This phen enon seems to have created a trend towards speculat1on on L"

v
lows and their rental fees.

y -

beﬁﬁeen'soé and fbbzﬂﬁilaberer?s day according to zone;_;g*ﬁ

the prices‘of p

Rentel'fees‘run
alone costs,in the Department of Néma, 50 moudgg)‘ofesorg

per agricultura

price of 14.5 UM/Kg).

oued Floodland

, o b

nvestment Costs - ' ‘ |
b

5

Oued Fioodland ultivation depends on the existence of dams‘ these structu#es,

especiaily the larger ones, represent considerable investment costa° For ei—

ample, the investment costs for the Hodh and Tagant dams (12 and l& dams res-
pectively) were evaluated in 1979 to be between 150, 000 and 170,000 per ,‘
tares of flooded (and thus9 cultivated) landso)

quever these 1nvestment

costs are never imputed to the exploitations themselves and thus do mot ¢

stitute a finah¢131 cost in the 1nvestment budget.

50) Agrar und Hydrotechnik, 1979,




v‘?ZQA.éa Investment Budget

2.4.4.1. Senegal River Valley Zone

 In thie sectlon, the different productlon factors and thelr comblnatxous are

,.exam1ned for the d1fferent types of dryland agr1cu1ture. In order to penmit
compar1son, the hecta‘e is used as the ba31c unit of exploltat1on. Invést-
‘ment,budgets are given for the Senegal'ﬁrver Valley ‘Zone (both Dualo and

' diéri cultivation) and the Oued’FloodLand Zone (cultivationrbéhind dams).

A

Oualo Foodland Crops : 1. hectare sorghum + 0.15 hectare a%éoéia%éd"cféps”(niébé)

R 5D F

Ay

RN

i. Advances o Quantities Unit prices
e ' T o (kg) . Tﬁh)

- Seeds _
- Sorglum .. .. ; o 5 14,5
- Niébé 1 30,0

. Fertilizer . - -
Pesticides - ‘ - P
Total

Amortization and maintenance of equipment
Amortization. :
~Maintenance .(manual tools)

Other

Land Pental (20 ‘7 cereal harvest)

v

Interest’

Labor (A) Familial/day (B) Hired/day - Unit price
’Preparatlong .
plowing - . - -
Sowing ; 11 : T -
Weeding , hoeing 20,5 - -
Guarding : 48 - -
Harvest + Trans-~ ‘ : \
port ‘ . 6 - : -
Other : - : : - -
Total , 85,5 - -

e e

1

’

T

. o PR



-

"4

T

- E

A ~ 8 “‘ S
. B T e aris

v. Gross Pre

duct

Sorghﬁm
Niébé
Total

Gross add
‘Netraddec

Familial

TR i B . I o e e e L R ~ B - snpic gl . e
- o S SR ; ST X R K SR - SR T R A . P ) ;

. .1, Advances

.';:Séeds :
—i-Millet
Niébe

led value

i value or revemue : vi - (i + iii)

Revenue

H

1 hectate millet: 0.2 hectares associated ni&bé

Fertilizer

Pesticie
Total

e chat et wemum

(=
[ b
L 4

Amortization

8

-

guantit&/h; (kgl_ Unit Price T&tglyiif
L 7)1 1

3

a 430
45

-

.

tv o~ i

[

vii ~ iv.B.

S

ggantities

B

Remuneration for‘familial work Gﬂﬁ/d&y)A

SIS

pit

A@oftiza:ion
ce (manual tools)

.HMaintena

“Other

i
i 5

Land Rental (20 % cereal harvest)

~Interest

and maintenance of Equipment .

14.5
30

-

Unit Price

13.5.
30

PR

7,482
6,134 |

A
69235 1
1,350 +

6,134 | UM

72 oM

- Tota}

2

100,

405




(A) Familial/day . (B) Hired/day Unié Total -

Price  (0M)
Taowy
. Preparation,plowing 0.5 - - -
- 'Sowing. ‘ 4,3 - S - -
_Weeding, hoeing 31.9 \ o R o
" Guarding ‘ - .20.2 = - el
Harvest + Transport 10.1 - - -
P Other S 3.4 - - -
. Total g 70.4 - = -
v. Gross Product Quantity/kg | - Unit Price (UM) Total (UM)
Millet ., -~ 300 135 4,050
- Niébs " S 50 S 30 : . 1,500°
S Total | - - - A,550
vi. Gross added value : v - i :.;1:1 ‘ ' = . . 4,382 M
vii. Net édded value or revenue : vi - (ii + iii) R 3,877 oM
' viii., Familisl revems (vii - iv.B.) = 3,877 WM
; ix. Remuneration for familial work (UM/day) - 55 UM
2.4.4.2. Southeastefn'nainfed Zone
Mamual Cultivation : 1 hectare s6fghﬁm/mi11éf§ 0.2 kg/niébé (agsociated) ’
i. Advancés ' Quantities (kg)' Unit price'(UM) _Total (M)
Seeds : 7
\ - Niébs 2 30 .60 .
- Sorghum 8 o 14 : 4 112 »
Fertilizer - o - *
Pesticides : - - *

?otal




., Labor

s weed‘i.ngg

Amortization and maintensnce

~

[ . .
Cy . :

of

¢

Amortiza

Ty

tion

Maintenance (manual tools)

'i,Othef M)

Land rental (20 % cereal harvest)

Interest

Preparation, plowing —

Sowing

Guarding
Harvest
other
Total

hoeing

+ Transport

Sorghum
Niébé -
Total

millet

’

Cross added value-

S e

equipment (@M) T

Cloa .

455

B ﬁod .

Unit Price

(A) Familial/day (B) Hired/day

7.5
23
28
10

3.5

72

’

GO

-
g ’
-
= -
. B
- N G e
E. TN
- -
- » -
v
4

325
0

sy - 1

Met added value or revenue :

vi

Familial Revenue: vii - iv.B.

14
30

- (i1 + iii)

1x Ranuneraition for fé.uiilial work {mM/day)

'ﬂc?ossﬁProducti~_{t§“,Quanti§y[ha (kg): - .Unit Price (UM) Total JUM)f'

A i
B .
B
N .
\
v
A
~




e
e,

{v ' V. Gross Product

[

o
}l-‘/'

g

F

;
S
a

|

»

Advances

- Seeds,

- Sdrghum
~ Niébe

Fertilizer

Pesticides
Total

1 hectare sorghum; 0.2 hectare associatéd niébé

Quantities (kg)

Unit Price (M)

-8 14
2 | - 30

o -—

- . - - oL

Amortlzatlon and maintenance of equipment (UM) D

Mmortization (livestock :
Mainteuance (plow)

Other (IM)

2 060 UM, plow 8 400 UM)

Land Rental (10 % cereal harvest)

. Interest

,Zabor

.-Preparation,plowing

Sowing .

Weeding, hoeing

Guarding

Harvest, Transport

Other

. Total

Sorghum;millet

Niébé
Trained oxen

Total

(A) Familial/day = (B) Hired/dey

Total (UM)

112

172

.2 460
500

525

-

. ﬁnit,Price Total

M) M)
3 . - ; . - -
11.5 - : T -
10 / 3 165 495
28 . T S Bad -
10 | - . -
2.5 = . - -
55 3 165 495

Unlt Prlce ﬂﬁﬁ)

Quantity/ha (kg)

-

]

L

o years later at 7 500 UM/head.

375 a4

6GC ‘ 30
0.33 7,280

__Total (UM)

5,250

1,800

2,400
9,450

1) The farmer purchases 2 untrained oxen at 6 000 UM/head. He sells them 3
His plow costs him 5 250 UM: amortization
is over.15 years. The rate of depreciation of the capital employed is

10 7 per year.




S S FERE

“vi. Gross Added Value : v - i, S 9,278 4

'gif.iNéi Added Value or Révenue 2 ovioe (id + idd) o 5,798 o

viii. Fami:lial. Revenue : vii - iv.B . e L 529-8(121

ix. Remuneration for Familial Work (Ui/day)  fvﬁ"h ‘.;§6 33

2.3.4.3. Oued Floodland Zone = = .

‘éhETiﬁATiON BEHIND DAMS' : 1 hectare sdrghumg 0,2fhectareiassociatedwqiébé e

P -

_i: Advances - Quantities (kg) | Unit Price (UM¥) .Total”(U’t-f)f"

»Seeds‘ : ; ; ' S '

i,

 14(5}{“}H R . 72*5
30 60!

- Sorghum
- Nigbé | !

N

Fertilizer - T " - ok
Pesticides - I B PRI
Total - ' ' - ' 13245

“ii..Atortization and maintenance of equipment (UM)

“
. .

w0 Amértization| ¢ o "'Ai"' : .}1 \v.l -
-Maintenance (manual tools) = . = R T T (1.3,

iii., Other

- ‘Land'rental (10 % of cereal harvest} _
»Intergsti: .1'., . o emE N ‘ T




, iv. Labor' - o (A) Fanilial/day (B) Hired/day Unit Price’ Tétal SRR
e e wm . g
. o Prepaiationpplowing 2 - .- ‘ - "}?[
T Sowing ~ 7.5 7 - e - -
i Weeding, hoemg - ’ 13 = s - '
Guarding S 48 - : AP L e -
Harvest,Transport 3.5 - - - ‘ - Lol
Other . 4 : - - - ' .
B Total S - 89 - - L |
’ v. Gross Product | Quantity/ha (kg)  Unit Price (UM) = Total M) ,>l‘f
‘Sorghum G Y T 145 . 6,235 Rt
Ni&bs 60 R 30 1,800
Total - - - 8,035
vi. Gross Added Value : v ~ i ' ; = 7,902 UM
- wvii, Net tdded Value or Revenue : vi ~ (ii + iii) o= 7,179 v
viii. Panilial Revenue : vii - iv.B. o = 7,179 M
1x Remuneration for Familial Work (n1/day) ‘ = © 81 UM

‘Exammatlon of these budgets conflrms the modest production fmeans of th1s type
‘) of agriculture and shows the very low leVel of remuneratmn for fam.llal mrk. o
This repuneration is on the order of 55 UM/day for diéri cultivation and 96 UM/day

- for animal-drawn ramfed cultivation. In all cases; familial re uneratmn

“kls less than that of hlred agricultural help, whieh is on the order of 100 )

to 165 U’vi/day. Even on the basis of 2 minimum familial remuneration of 100 UM/

day, m all cases, the exploitation benefits are negatlve and productz.on costs

‘atceed productlon prices. This critical situation can only be mproved by

increasing the yield per hectare or the price to the producer, or both.

N e el e

PR

‘If we hypothesize a yield per hectare of soighum or millet allowing remunera-
tmns of 100 and- 150 UM/day, on the basis of constant prices and constant

ylelds we obtain the following :

. e - L
N . P ™ R N T L




- Table 15 'Hypo

M111

thesis of Ylelds and Prlces to The Producer for Sorghum and
et at Remuneration Rates of 100 and 150 UM/Day of Work

attain two diff
(100 UM/day),
- the second case,

jields with rel

Remunuration Level : 100 UM/Day - " 150,UM/dayu % )
» . Variagbles . Yield at cont Price at- |[Yield atvtonﬂPrlce ‘at. cah-«f
Type - stant price ‘constant. |stant price |stant. ylgli‘r
of Cultivation (kg/ha) . }(r;;}ig , (ig/ha) (UM/kg) |
oualo 596 20.1 8% | 30 ]
Diéri 460 20,7 720 32.5 |
Manual Rainfed 437 18.8 694 .. 30
Animal-drawn rainfed 389 14453 585 . - 21.8
\ Floodland'behmd_déms' 548 18.5 - 855 . 28.8
HERS N i N .. .
These results give us an idea of the minimum yxelds and prlces required tbo

erent levels of famlllaL remuneratlon. In the first case;’

in

(150 UM/day), it would be necessary to combine increased | -

the yielde are within the realms of poss;bllltyj however,

atrve prlce increases.The efforts required, of course, d1fﬂer

according.to th
. animal~drawn rj
would be neces

would reguire a
2.4.5,. Summary

At present, in

n increase of: 53 Bo

!
e type of | cultrvatlon, For ‘example, to attain 100 UM/day- 17#
1nfed cultrvation, a yield increase on the order of only 3

ary, whereas to attaln thls same level for d1er1 cultxvatx&p‘

T el

RN




[

f:maxnly by the comb1nat10n of . the avallablllty of 1and and labor, Dryland agrl—

\:;\

culture 13 characterlzed by s gev

I et Its eplsodlc and rlsky nature, whlch is dlctated by climatic conditions |

B ' A falrly fragile qulllblrum of employment and the available labor force.

" This equ111brnmn is threatened by the fact that dryland agrlculture is
L very poorly remunerated; causing a certaxn portlonAof the labor force to
abandon agrlculture (espec1ally among the youn z). This phenmnenon par-
}2 t1a11y explalns the large rumbet of actlve unqnployed estimated :in Table 7 ;
(Phapter 1.2.3.3. )g relatxve to th anployment situation in the.production
E zones. This* 31tuat10n characterlzes all forms of a¢r1cu1tura1 economy which
lack LfflClent plannmg9 espec1w11y as concern traxnlng and human resburces?l’ '
? \
In summary9 we belleve that an increase cf 1nvestment capltal 1n tradltlonal
agrlculture, as has already been part1QI1y danonstrated by. annnal«drawn :

cultlvatlon in the southeast, will ﬂontrlbute to 1mprov1ng the sltuatlon,

'prov1ded such actions are combined with nmprcved general plannlnw for the use

of the available resources.

P . RN

2.5, Land Tenure and Its Effects on' Production .

FR R : : . [

Land rxghts in traditional agrlcu]ture are qulte d1vers1f1ed And often complax,
bt in general they do not s e to aerlously effect porductlon. _

Two main types of tenure for cultxvatea land may be dlstlngulshed

2.5, l. nghts of Usage on Communal Lands

sy

i

This type of temure concerns floodable lands of ali sorts‘éwiivef valley

“
. —_— .

oualo lando dam basins, tamourts, etc. These lands are ¢enerally npprogrxaw )

tgd by a collectivity, which may be a tribe or a fraction of & tribe among

the Moors, & village or an extend ed fam11y among the other ethnlc groupso

E%

51) See Functional Studies by Human Kesources Unit, RAMS.

| l |
- P




The collectw:

unit is either the housebold (mmedlate famlly) ot the extended fanlly.

This type of 1

transfer of property and is marked by the social structures of the diffe

ethnic groups,
Amo‘np the MooT
dlrect familia

the Ea:at;nes 9

Amiong the Negro-African. ethn1c,groups' of the Senegal Rlver valley, in ad~
dition to direct e!cplouatlon by the land owner; several me.thods of lan

attribution ar

temmed period: the rental terms are def med by the land's prox;unlty to|

“the £lood and

" bolic “Assakal”

harvest,

ty allows 1ts members to cultlvate the land the managemennf,

-

and appro'priatio'n is rarely ac'cumpaﬁied by official sale oﬁ

In general, the more fei:tile lands are more strictly gover

s, this type of &Pproprlatwn is not’ usually accompan1ed bg .

1 exploltatlon of the land most of the farmin;r 1s perfo

5
who are remunerated in various ‘ways. 2)

e possa.ble, Land may be rﬂnted or lent thhout pay for a d

by ‘the flood volume. Lani rental fees may be only the sym-ﬂ,]

(one tenth of the harvest) or run as hlgh as 50 % of the

2.5.2. E?ee L

Thisvtype of t
rainfed cultiv

exlsts, these

property of the mdlv:.duals who farm therm. A fleld may be cultlvated for‘ a

cer:tam perlod
of land.

ands or Lands Not Subjected to Rights of Usage

enure pertams to unfloor‘ed 1anqs whlch can only be used fd‘i:

atmn (disri land.,,° No well-«detemmed approprlemon sysﬁ;;eull

.y

1ands are of free access. Thoy become the temporary or psmdo"-d"

“then abandonned for another,, accordmg to the ava11°b111t&

52) C. Toupet,

1977.

o




pes

o

‘rlghts”c i.e., be who glgsars the land has the rlght to farm it, ,‘Bow—

eVer, managment of'most of these lands remaxns under the authorlty of the

head of the collectivity (in most casesa a village) to which the farmér

~ gives one tenth of the harvest, or “Assakal.” \ : .y

St

i

fin\Meorish areas, especially in the south where the agricultural population

is almost exclusxvely Haratine, part of the production (one tenth) may be

V\E.I.VGR to the former masters, who retarn at the t:.me of the harvest. This

\practlce does not seem to be obllgat gy, but is rather a custom,of these

pqpulat;ons.

In summary, the land’s fertility, availability and location detemine the

populatlonr s attachment to rigid or re1axed land temure regimes. Whlle

7 it is true that these populatlons sub31stence is largely based on the land

the current land tenure qltuatlon does not appear to cause ser10us “problems

in dryland awrlculture¢ Howeverc in the future and when development actlons

are undertaken, care must be taken that land does not become the o lect

of ,speculatlon; and that rentals are not affected by mprovemenes._

' To conclude this chapter, a few special cases of appropriation of river oualo

lands merit serious exanination. During cclonial times, local agents for

the French (or D1 aoraphs ) were charged with eollectlon of certain taxes,‘

_especxally on 1nher1tances. As ce*ta;n 1nher1tors were not able to pay, at

‘ tnwei these | “Biagraphs’ retained a portlon of the inherited land for them-

selves. ‘After Z[ndepe\:xdence3 t:hls su:uetlon has remamed the same, and may

eventually cause problems.

53) See Baseline Study N° 5

: Negro-African Mayyitania, by Mcna Fikry.

e*'Among the some Seneeal River Valley populutlons, land 1s aqu1red bg “cuttlng

T



2.6. Relation

Dryland agric

occupy z more

the productlo

In the Senega
ture) is the

cultrvat:on,
dur1ng the

Severel other
.sing or river
accb:&iﬁg to
the fishermen a
fondé, ocualo)
“the least flo

In addition,
dunn tenn bas

cultrvatlon°

wihtout causi

ship with Other Rural Sector Production
ulture activities are only a part of the rural

n zone.

situetioﬁ;fgﬁd ‘

or less 1mportant plaﬂe in produc:;on systems accorﬁxng to'~7f

ma;or agr1cu1tura1 actxv1ty. Between ‘the two typea of dryl

"lentire year.

1 Rrver Valley Zone, dryland a?rlculture (tradxtlonal agr;:téé e 

oualo and dxerzg‘the populat1ons of the valley are occupled__f

f1sh1ng. The 1mportance of the secondary actxv1t1es var1es

2
E

odable lands (mainly disri farmers).

4in recent years, 1r*1gated agrlculture bas developped On a

At present, given the small size of 1rrlgated plots (0.1 to

hectares), thls actrv1ty is only intermixed thh trad1t10na1 agrlculture

' e

In the. south

rovides a ¢

Dufihg the of
less We11~bff

along w1th 11'

stern ralnfed zoneg aryland agrlculture 1s falrly unportan

estock ralslng According to ‘the RAMS survey sample9 80 Z

\

Emseason, 1n order to provure supplgmentary revenu sane of

of these farmers may migrate to the rxver reglon or to Mal

activities may be intermixed, however, such. as 1xvestock rp1—

the proxnn1ty of the cultivated lands to the rxver most ofV

are found among the people hav1ng land. near the rxver (fal‘w
the lrvestock ralsers are found among the populatxons hav:

is, 1rr1gated wcultivation is supposed to replace trad1t1ona1

ng notable, perturbation of the locally avallab]e labor force.

’

_me-e

“r,

O 5

b

=

lementary activity to rainfed agriculture, which is eplsoﬁxc.

[

Fﬂr!




£

S

1n ‘search of work. The more we11~to~do famers & ﬂay create pahn groves in fa~
vorable zones, R
In ad‘dit:mn9 given the sylvo~pastora1 character of this zone, some of the Hara—

. tlne farmers supplement their income by exploiting wood for the manufacture of
fchareoal to be sold in urban centers. i -

(R R

'Thisfzene is visited by ihe transhmént livestock raisers from more northern
zones, during the dry seasor ‘and even during the rainy season., This resmlts
in: three phenomena ¢ ' '

- To a certain degree, during the dry season, there is mutusl benefie for

' livestock raisers and famers alike. The livestock feed on the residués of
cultivation: their manure contributes slightly to fertilization of the
land. Thisfocedrs only in the dr& season, after harvests, and in zones ’
"where'pastotai water holes are available. This spontancous phenqnenon‘is4

to be encouraged.

- Conflicts between livestock raisers and fanners, during the agrlcultural

' 'canpaxgny due to the damage livestock may cause to crops. This problem
occurs freqxently and should be examzned with a view to solving these con-
flicts. L

"~ 0On a iong term basis, competition may arise between livestock raising and
agriculture for the use of space. Since there is no control of agricultural
exten51on«=certa1n zones have been cleared at the expense o;‘the better

ranges.

. In the Oued Floodland Zone9 whlch is intermixed w1th the oasis cultivation

zone, dryland sgrlculture is part of a group of actxv1t1e39 ‘which are of

equal interest to ‘the pepulatlons concerned and nnportant‘for the equllﬂbrfum

i

.

-
R . . . -
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'On an overall basis, dryland agriculture in this zone'Contrib&tes to the "

of e&ploitatz&n of the milxeu. Oa31s agrlculture anploys the alluvxal aquz-:

fersg whereas dryland agrlculture uses surface water.

maintenance of a certain equilibrium of employment and explojitation of the
land. This equilibrium must be taken into consideration when plannlng nnpra#éf'
ments, if betterment of one activity is mot to interfere with the other.

S

2.7. Jeneral Surmgry

This study has discussed the trad1t1ona1 and,falrly Erecarlous nature of -

‘dryland agriéulture. Dryland crops aré in most’ part grown for. sub51stance a‘

are dpminated'by cereals. Cereal ciltivation 1n dryland agrlculture 1s cha

terized by : . | o

- Very different | cultivation zones, a function of the physical milieu and

human factors. The distinct types of cultivation are generally'rgptggen;a$

7

‘tive of the major ethnic group of a given cultivation zone,

v
R
- The use of cereal varletles which are more or 1ess well adapted to the eﬂ-

; é
vironment. - - : : ) , ?

2

~ Fairly rudimentary production methods and techniques. Manual ﬁork-plays

the main role., |While these techniques are ratiomal, they are very extens: e,'

and ds not permlt optimal use of the. _resources available. Attempts at im-

I
i
f
1
i
i

_ prcv1ng these techniques have been mada9 but the results were limited due:

to. the lack of integration of these aftanpts and. thelr conjunctural, rahtdr

’ i
than structural, natureo ‘ : o _ AT ;x_

- Variable climate condltlons, which cause dryland agrlculture to be eglso~

dic and fairly risky. This results in a rather fragile equilibirum betweau  .
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s the employemn; of the- avaxlable work force and producterty (Wthh 1s often

ery low) Most of the fanners means are qulte limited.

N

. All the abave elanents render dryland agriculture a falrly precarlous acti-

‘v1ty, th1s seems tO\Be the cause of the abandonment of - agrlvultrual work by

R

young workersu - S 3 o S ’

. i
2, f

1’,HDWGVer, .land temure rights do not appear to be a constraint in dryland agri-

N

+ culture,

As a rural‘§fodﬁctiOn"activiéy; dryland agriculture plays an important rolé

‘in stabilizing the population and determining its use of space. This role

‘may be wealkened or reinforced by different factors in each of»the;cultiéation*;

zones,

‘Chapter 3 : Past and Current Improvement Projects

f; As has already béen:nentiéned, the'dryland agriéultural sub%sector has bene~
fited only from isolated or limited improvement actions, most of which were . -
not followed-up. This chapter gives a fairly brief summary of both the past

and the current nnprcvement actions in dryland agrlculturea

3.1. Past Projects

»

3.1.1. Credit Operations for Draught-Animal Cultivation

These operations took place between‘1965/and'1972 in the Hodhs region located
in the southeast of Mauritania, where the farmers had.alfeady begdn to pdr—v”
chase plows from Mali (see Chapters 2.3. and 2.4.). Before 1965, about a
_thousand ‘animal-drawn plows existed in this region; the credit operatlohs were

instituted ‘to enlarge this spontanecus diffusion of annna1~drawn cultrvatlon.




¥

The first project in 1965 was initiated by the rural communes; using ‘their = |

e .own budgets. 600 plozs were distributed on credit. In 1966, the second pro-

ject, financed by the Mauritanian D'eveldpnent Bénk, involved the distribu~ =~

‘tion on credit’ of 670 plows and 800 ‘dr\:aughtv oxen,

:  These two operations were assisted by the agricultural services, responsible:

for credit operationi

as well as for 'extension services: and” popularization.

Results @ Thcsa operations were not successful. Whlle there was a notable 1n- ’ .
. crease of the surface areas planted, and this, of productxonf ‘the agncultural hgents E
did not heve the tin

"methods (the creatio

to very = successfully popularlze the new cultivation'
of cooperative groups did not facilitate their task). Thej
economic results were a collapsé of cereal prices,’ due to the increased pro- "
duction and a ‘lack of complementary actions to facilitate market:'mgv or .'to

protect the market.

' In 1972, an operation to revive drausht-animal cultivation was initiated .
i by the agricultural services in tha Guidimakha region; however, this opera- A
tion was limited to the-distribution ‘of‘3l'mu1tficu1tivators and 45 hoes. . | "

1 Crop Developmmt P0881b111t168 in the Rainfed Zone of

3.1.2. Study of Cere

R . Southeastern Mauritamia N B y

\
s

This study was péff<>rméd in 1967 by BOPA experts in order td establish a o
development program for crops in the rainfed zone, so as to increase cereal '
production and disseminate new methods among the local farmers. This fairly .. .-

tgeneral study asses:fd the existing situation, focusing on animal-drawm
8

~cultivation. There no followup.




v . 3.1,3.50utheastern Mauritania Development Project ' ; B . : '

- . . : v
f . .

v

" "Th:ts study to \prepare a f1ve year . program for the development and improve- L '
' ment of agr1cu1ture'1n the southeastern zone of Mauritan1a was performed in

-1;Lpreparatlon for a f1nanc1ng request to the World Bank. The study was to.de-

* 4

fme thez.vtbods and organlsatmn required to improve productlon systems and

" - increase tbe farmers revemes,
- s .

1
\

' 'Ihs study defined several geographic zones in which d:.fferent actions could
be undertaken; the whole of these actions constituting the project. The pro-~

jéer size was limited so that the benefits would justify the irwestments pro-

posed. u:;::" - . : . s : ‘ R

¢
)

This study appears fairly concrete and complete, However,. due to lack of '

financing, there was no follow-up. '

3.1.4. Study of Dams in the Hodhs Region

-, ‘_ ;'.l - — G
. o i s

\
ey . P . .

- This study was fmanced by the FED and concerned the technical study of the
k construction of a certain mumber of new 'floodland dams in tho hodhs reg:.on,, o
- as well as the repalr or reconstiuction of existing dams. The project con-

‘cerned about 50 structures. (14 exl_.,-mg and 3% new): these dams were to per-

b mit new floodland cultivation on about 3 600 hectares. Only 18 dams were

finally selected, of which 12 are currently the object of a SONADER project.

\

3.1.5. Eastern Mauritania Dams Project

This project took place in th: 1960's following a hydro-agricultural study

mission. Thirteen dam sites were identified in the Gorgol, Guidimakha, Assaba

~

. and the two Hodh regions. The preject wns begun under Génie Rural‘mpervision;
" however, only 6 dams wure finished near the end of the 1960°s, '

.

<
A
*
\ . BEEEN L
- / - —‘




dans ate the object of a request for fin&nc1ng to the Un1 &

ent Fund .

3.2, Current Projects’-

B SR N : . ' . . Lo : ) C ok

wE
N

Ai:-"‘pr’es'eht ‘theré are a fair mmber of pro_)ects which d:v.rectly or 1nd:.rrc!;1y ‘
concern dryland agriculture. Thuaa projects are elther in- the. study stage or.
are being ex cuted. The most mportant of these pro;eg:ts are described 1below‘,:,

o
-

32! Rural| Development of ‘the Tagant Region’

This project| studies the actual situation in the Tagant Regmn and concfrns

411 agpects of the rural world. It proposes actions in the followmg, ‘argas

o

- Agricultire and Envn:oment (popular1zat10n research; water conservati 1on,
improvement of palm groves, agricultural services, etc.).

i
-~ Social infrastrictures L U IR ‘ - E

$

Physical infrastructures

§

Hydraulic inftastr/:ucm'res (the‘~project proposes the reconstruction‘an&,f
creation of a certain mmber of flooaland dams. A progect of 14 pr:.or Lty
‘dams has been selected). ’

This'project is in the preparation phase for execution under the manage:hanti .
and orzanization of the SONADER. Lo - ST EE

far s

3

, 3.2.2, Project for the Reconstruction'and Creation of 15 Dans in the Brakna- %
L | uorgol Region : ' [ S

‘This project, financed by USAID is bemg carr:.ed out by the SONADER. I¢

conterns floﬁland daas ‘and ig'in its last phase.




3 «3&2{3.'Ptojedt to'Promote Dryland Agriculturev o Co ‘ 'f“‘

FThis project concerns the developnent of cereal ptoductlcn 1n the Assaba

V;und the uldmnakha regions by the’ pranot1on of animal-drawn cultxvat1on and

vided by the FAC: the. progect will last two years and is b21ng carrled out
withln the. franework of except10na1 aid to Sahelian countriecs.

This project w111 concern l 200 fanilies SOO in the Assaba region'and'700

: in the Gu1d1nakha regmn° It is managed in Nouakchott by~ expatrlate per=
sonnel. in conjunction with the Govermment agr1cu1tura1 sectprs,

‘1This‘projcet.was7to,start during'the 1980 rainy season. It does not include
a training program, but is associated with 2 tra1n1ng prOJect of the Inter-
national Labor Bureau. '

3.2.4. Project for Protection of Cereal Crops in the Sahel

This project will train 40 Mauritanian managers in phytosanitary crop pro-
'tection, It provides scholarships, seninaries and training jobs, as well as
training assistance through reinforcenent of the ENFVA in Ka8di. It will’

also provide means and assistance in the field.

~ Financed by the USAID for four years, with a‘budgnt of‘250 OOP'US”Dollaré,
thls project is nearing its end. It would appear that 1t will be followed by

a reallzatlon stage.

3.2.5. Rural Nevelopment Project in the Guidimakha Region (War on Want) '

This project concerns the improvement and nmastery of existing‘prcductiod'Systans

in order to satisfy the food requirements of the region’s farmers (in 10

improvement of cultivation techn1mjes. The financing of 15,000 000 UM is pro- .

EN



_villagea along the river), o T ‘”7““?vf'

Financed by a no
 ject tudget is |
five years. For
cereal and veget

cultivation.

ngovernnental Br1t1sh organlzatlong.’war on Want' the proﬁ;v
,635,900 UM; the project began in July 1976 and w111 last T

ach village, the project 1s concerned with the developnent

ble crops as well as the 1ntroduct10n of an1ma1~dr&wn "‘ »_;:ff

3.2.6. Integrate

'This is a resear
pastoral product

cient in cereal

‘The project is financed ty the USAID; the tudget is 3,346,000 US-Dollars

- scheduled over a

Rural Developnent of thg Guidimakha Region

'

h and popularization project to improve agriéqlturél'andﬁiﬂiyoe';f

on and to permit the Guidimakﬁa region to become self -suf £ {-

five year period. The ?roject bégan in Apfil 1978,

3.2.7. Integrated Rural Development 6f Barkeol Regzion.

This project conc
local resources.

tion), vegetable

Financed_by the World Lutheran-Federation, this projcet has s btudget deteﬁnﬂned’\‘

each year as a fu

1979 and will last 4 years.

erns improvement of cereal production by‘ratibnai use of |
The project will studj cereal crops (productlon and ‘protec+

crops, forage crops and reforestatlona

nction of the operations to be perforued. It begamn in Juné S

3.2.8. Reinforcenent of:Phytoéanitary‘Protéctidn of Crops

As its name indig

treatment product

Sty

‘e

atés, this project will reinforce crop protection by furnigh

s. This project is on a national level and is financed by the

ing

4

roduction, while preserving the environment. i : ?f?‘



, FAC, w1th a budget of ll 000 000 UM It is limited. to furnlshlng the treat—'"
nent products.,

"‘Table 16 sunmerizes these different-ﬁrojecfsa

! : ’ i

3.3. Comments
. There are three types of iﬂpfovement\projects_z
" = Rural develppﬁent projects

?  1f4dﬂydr0magricu1tural projects (dam construction) -

. - Specific actions (phytoéani(:ary‘aCtions9 credit, etc.) /

'3.3.1. Rural Develo;xaént Projects

This categarj appears to be the most interesting as’ 1t has an overall
" approach and concerns all aspect of the rural world., It is important that

u,these studies be followed by executlon and  an evaluatlon of resules,

L

§'~ -3.3.2, Hydro-~agricultural Projects:
" Most of these projects are concerned. with repair or construction of dams, in-

order to increase the surface arecas under floodland cultivatdon.
Two remarks are in order concerning this category of projects .-

~ It is important that the data used in technical feasibility studies be
reliable (dinensions of structures, choice of dan sites; etc.). A poorly de-

/ signed or located dam will soon be ﬁcstroyed (especially as these dams are

e ,usually earth structures). Dam location may also create confllcto of in-

- terest among several groups along a oued. - = . _ . )

R L T S S o A T A O U
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-~ The second remark concerns the absence of actions accompaning these projects
: to prov1de popularizatlon and extension services. At present, impact on pro-
o ductlon can- only be measured in tennu of an 1ncrease of the surface areas -

chlt:vatede

£

3.3{3; Specific Actions
. ~ [

~ - ;e : ’ f

" The crop protectidn\and credit for dtaught«animal'cultivation programs are
generally limited to d1str1but10n or sale of products and agr1cultura1 equip~
ment . ' ‘ “

' The absence of actions accompanying these projects to permanently anchor ‘
their impact on pro&uctlon 13 further noted. It is easy to fear that thls < j
category of prOJect (on the ba31s of past experience), may develop a certaxn
paternallsm towards the farmers, which would have damaglng effects,

In addition, once the budget of these projects is exhausted the farmers _
find thanselves in their original gltxaflon unless addltlonal fuﬁds are ad-v

Vanced,_

In general there has been a lack of coordlnatlon and consultation between A
' past and current projects. This is due to the dbsence of a governmental agrx-
cultural pnllcy and the insufficient personnel and material means allocated

to this sectoru

%

Chanter % z‘Prbduction and Dastination ‘of Products.

This chapter will examine the main productioh of the sub-sector. The products

and their byproddcts are presented; overall production is evaluatod andgtransportL

| '

‘as well as problems of: storage and marketing are discussed.

. 8 v '
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- basis of the rural population’s diet in Mauritania. The major cereals are

4.1.1. Products and Byproducts

e

' The products of dryland agrlculture are almost excluswely food grains, ngep' P

the subsistence character of this type of agriculture. These cereals are thq'

millet and‘éorg' they are followed by corn, wheat and barley; rice is

3

ction. All these cerezls can be consumed - in the form of”

the smallest proe
“eoascols’, the most common meal’ in Mauritania, or in other forms.

The other productis growm in dryland sgriculture are
~ Food legumes, such as nigbe, 'peami‘té,and voandzou. Ni&bé is _&:uiti'v‘ated

for its beans which can be eaten fresh after cooking, or dried and mixed

with vegetables in certain dishes. Some ‘!aurltanman farmers consider nlebé
beans to be a

used as a vegetable in certain dishes or to make a kind of "couscous’,

especially among the Negro-African populations of the upper Seeégal River| =~
Valley. Vo&:;g_z_cp_g while not very well known, is appreciated by the fafmér{" :

‘who eat its beans as a vegetable, along with meat. R ’ : '

- Vegetables : The main vegetables cultivated are sweet potatoes and water= -

melons ( beref ). The rodts of the':sweet potato are eaten as a vegetable '

with rice, but may also substitute for cereals. Watermelon seeds, given t'hiéiiﬂ

richness in'fats and proteins, are zlways mixed with cereals for special

preparations.

- Byproducts. The byproduct:s of dryland agriculture are of lmnted mterest.

Stréq from millet and sorphlm is uczually left in the fleld Jiven 1ts coaraé;'

R

ness and its condlltwn after harvest. .1t is not greatly sougrht after by llvé-

%

bstltute for meat. Peanuts are also cultlvated for the mﬂ‘,'s,"-’

-




/tock. Other byproducts are the green leaves of the niéb8, peanut and sweet

f g:;tat:o9 eaten like spmach by certam r1ver populationsw Nlébe stalks are

‘ fed to' livestock by some farmers,

- . . . . L . ¢

4.1.2. Production

. It is difficult to evaluate the produdt’.ion of this subsector due to the in-

suff iciency and unreliability of data concernmg the surface areas cultwated

- and the vields obtained. The dlfflculty of such an evaluat:.on is mcreased

- ,by the changing ramfall from year to year, which del:erzxxmes9 e1ther d1rect1y :

or indirectly, the production level.

. Thas, oné,is obliged to use estimations based on ‘the available data, for

both high and low production levels.

1

,4041 ,2.1. Cereal Production

On the basis of .the data given in this report (see Chapter 2,2°) concerning -
the surface areas planted and the yields obtained, the production levels

are given in Table 17.

‘These calculations, while quite approximative and based on hypothetical situa-
‘tions (due to the lack of precise data) give a general idea of production
variations., ‘

g

*

This, production is within the ﬁiargins of 4:24,000 to 95,000 tons. It should be .

noted that our H 1 hypothesie is very pessimistic, as generaiized poor cli~ |

ways be hvrher than the estimates given in Table 15. On the other hand, H 2

. Sy
I ‘|4, "

~ stock.” However, wheat and barley straw is generally stored and given ‘to. live~'

“matic years are not very probable, Thus, the loweat production level will al- ,

~
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Evaiuatlon of Cereal Production

Table 17

(Ml.llet

sorg hum, wheat

barley). . . e

Cu1t1va

tion Zone |Ar

Surface

Prqduc tic;ﬁs )

vieldd®) |
s Plantlkg/ha -
ted (ha)

R
Low

" (tons)

ngh 1 vow”

cma2 b}
CHighpoe
A

(tons) | “(Z)_ :

430

‘| 240 - 460

12,901

7,206

25,800 |

13,800 .

Scutheas— .
tern Ramjﬂ
fed: Zone

285 ~423 |

14,250

46,953 | 59,7

49,5

Oued F lood
land Zone

3,350~
3,430

250 - 430}

837 1

5,775 | 3,5

Other

I,
5,700

40 -~

250 ~ 430

285

2,451 -l 1.2

57500 ~ -
230,130

23,862

04,779 | ‘100

100 ¢

\ 5‘4)€'S‘f'ields> or y

55) 0.1,

o
o
°
°

Unfav
Favor

c,ra_ble bhypothesls :
able hypothesis

1e1d marg:.ns whlch appear the

probable

generahze:f ?ioer climate durmg yeat ‘
H general:.zed good climate during year

e e




19 qulte optumxst1c9v31nce the effects of the recent drought on the Mauri~:
f? l tanxan population (rural exodus, m1gratlon, etc ) mean ‘that all the available
iﬁ ‘mot .reach fhé levels given in Table 15. However, Wauritanian statistics fra@

before the drought‘perlod 4ndicate that such hlgh productlon 1evels were
attained ‘and even surpassed. )

' -It can be seen that productibh is'ﬁot the same in the different cultivation
‘zones. In the Senegal River ValleyJ as well as in the Oued Floodland Zong,
productlon varies - more greatly than in the Rnlnfed Zoneq espec1ally

- if d1er1 cultrvatlon is not taken 1nto ccount, Th;s, the risky nature of

’productlon seems more accentuated in the valley and/ln the oued f£lcodland

zones thanhelsewﬁére.; ’ ' '

y

Thlo observntlon justifies the increasing interest in 1rr1gabed valtrvatlon _

, in the river zone as a replacement for tradltlonal agrlculture° Howaveri _
i 1nterest should alse be directed to the rainfed zone (and Jin fact; the~ slow—
-nesss with wbieh the hydro-agriculturzal improvements are proceedlng in” the

k irrigated sector has increased ttis interest. )

4,1.2,2. Associated Crops

! .

l Although these crops are associated with cereal cultivation, their production
does not appearvto vary as greatly as that of the cereals. This is due mainly
‘to’the fact that sﬁrfaqe areas planted in associated crops do ﬁotvnecessarily

" follow the rytm of surface areas pianted in cereals. We have gspinatedlthat

production of associated cropg

uals a volume of 15 to 20 % of cereal pro- |
duction at its highest. lev ~" 79,500 to 19,000 tons). This production is: -
dominated by ni&b&, which gécdunts for about 60 Z; the rest is distributed

- among the other associated crops.

',surface areas cannot be cultivated. Thus the hlghest 1level of productlon w1114

i
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4.2.1. Subsistence .

T % P i

N

‘entire vountry :

A R = RS REEAGE B v R B . R R
i R PR AR e R N N g T 5 N o = N . -
elaiy ., . ol . . 2T . . . L e T S A ) ; =

i

4.2{ Destination of .Production

Dryland agricultute is mainly'a'sdb 1qtence agrlculture, most product1on bty

serves to feed the producers ‘themselves as well as their dependentsu Prodwé‘i

tion is stored after harvest and. dally food 1s taken as needed.s - ~»i'

%

According to the literature on this subject, this subsistence accounts for

2/3rds of cereal producfion. However, this ratio is not fixed'end varies.L

g e

The RAMS production survey sbowed for the 1978-79 campalgn9 a- sub31stenc

-frot ione harvest tq_another.jWhEn production is low, this raté.can aﬁtaianO-Z

- or more when production is ahuﬁ&ant, the rite is - stab111zed at around *6 %o

raté of- about 85 7 for all cereals in the country. This-rate varies ‘accor 1ng

to production zone and the type of cereals. For -instance;’ in. the ralnfed |

-zone-and(all icereals consldered together) the subsxstence rate was. 97 z, it
‘was only 30 7Z in the oued floodland zone, Con51der1ng the dlﬁterent cerea;s,

we find thet m
rate of :85 and|87 %, but ' ‘corn and wheat are 67 7 and barley 57 %. This *ay

llet and sorghum are - ccnsmmed on a subs1stence b951s at the

i

be etplained by the dxfferent quant1ty of productzon 1n each,zone, by the}eco~‘

nomic behavior of the farmers and by the populations’ tastesu

i e e

to ‘the ‘-product. The RAMS survey emmple revealed the followxng rates for tpe

~ Niéhé 87 %
-’ Sweet Potato|. 12 b
= Peanuts 2z %
4
»

’The rate of su sistence consumptlon for dssociated. crops varies rmcordmgp o




,

'\»v4,2.2,13féférééefTechniQies

_'For other products, such as beref, voandzou, etc., the}méﬁdfifjfis génerhliy»

1

qénisumed by the producer. The reminder is not sold, btut bartered or exchanged

qu other products. Thus, most associated orops seemed to be saubsistence

crops; with the exception of peanutg and sweet potatoes, which may be sold

,(howedétg'the“ﬁnﬁortancefof these two products is quite limited).

X9

4.,2,2. Storage = \‘“ ' \

As dryland agriéﬁtturé'iniﬂauritaﬁia'is - basically a subsistence agriculture,

‘storage .is of capital importance. especially given the risky nature of pro-

duction. In order to assure food resources for the year and possibly provide
for security in poor years, the farmer must store and save for later use the’
crops he‘has ‘harvested. After the last drought perlod the govermment. ' was
concerned wish pr0v1d1ng to the dlfferent productlon 2ones the new storage
ethods needed to constltute securlty ‘stocks or stocks to regulate the market,

i

Storage aperatlono su@pOSe a certaln 1eve1 of productlon.

At present farmers enplqz traditional atotage methods for their cereal pto=

ductlon° The most ‘commen trad1t10nal swgtan is the graln 5110 made with local

materials.

In the Semegal River Valley. the silo is generally a square, more or less ele-
vated platform, with walls. It is usially made of wood and clay: the roof is

of thatch. In certain villagesgwthe silo is milt against a well of the house.

H the southeast and to the north of the Hodhs, the grain silos are cyliﬁﬁri—

‘cal and have walls of fine clay mixed with straw. The conical roof is made

of thatch frem the “Krou krou’, a pastoral grass. These silos are usually ele-

" yvated on blocks of stome or laterite. Their,interior is often divided into

. ) : .
N \ - - : N - : —v
Cos - L T, L
) . - E o N N b ST e
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silos is fairly limited; their diameters _rarezl‘y/_ attain tyo meters, “their

heights 0.75 m
by t,he walls.

-y

| In the Boumde:.d Deparment (Assaba Reglon), 1t 1s

s of the cereal

to provide acd

.
B

TR

eters, and about 20 to 25 % of their usefyl épace is occupi_péd S

“custgmary to store parf
harvest in non—hermetlc underground chamber‘s. A hole is dug B

ess to .an underground room, the size of which depends on thp

harvest. The walls of this room are covered with a cob made of clay and B.:t.aﬁ.‘f

mixed with water. The cereals ’

he i?ht -of the

13 f 111ed56)

In addxtlon to
is often plaeecl in sacks wh:.ch are stored in a: corner of the dwellmg or 1;1'
a spec1a1 storage area ( Makhzen ). This -storage method 1s also pract:.ced{

urban:grain merchan;s.

®
*

The gov‘erﬁn ént
Office (0MC),
OMC’s purposé

- 8tocks for t

-~ Stocks for security against natural disasters.

o,

aoency concerned w1th gram storage, the Maqrxtaman Cerea‘
is to build and manage two types of cereal stocks ;|

he stabilization of market prices

are left on the’ spike and piled up to the

vertical hole: then, a layer of"szt;raw l\vis....;lz.i"ivc;l down and the}hql\’e

these systems9 and espec:.ally 1n the roodland zone9 produ‘cg‘e‘_"i

considers storage from a soc1o-econom1c poxnt of view. The L

At present this service maintains a storage capacu:y of 12,500 tons, of phlch

10,000 consist of concrete silos and 1,500 oi norage ha,ngars° The oMC 15;

currently constmctmg five hangars of 500 tons ‘capacity each 11;1 five dﬁf-—

56) B, Machat,

1977.

7o




l

\ferent regxons, In addxtlon, there is a prOJect ‘to create new wanehouses 1n

. Nouakchott9 Nouadhlbou and Rosso, for a total capac1ty of 52 000 tons.

*

an certain number of other storage facilities are at the dispoéal of the OMC,

~hut are not currently 1n use. These are metal or concrete 31los located Ln

j*thc south and southeast of the country they were bu11t 1n the 1960 s and have

btotal capac1ty of 2, 800 tons.

" 4,2.2.2. Storage Possibilities and Limitations

Storage by the producers thenselves is a very anc1ent practlce 11nked to

; agrlcultural sedentarlzatlon and benef iting f£rom centurles of experlence.b
The constructlon technlques (naterials, forms9 dnnenslons and locat1ons)

show a capacxty to adapt local resources and an arch1tectura1 mastery whlch
1s,both effi¢ient and esthet1c§7) However, the main drawback of tnls storage
Méthbdse)ls the nnp0331b111ty of inexpensive parasxte preventloncvlt is d1f- _
ficult to know the extent of parasite damage to stored gralns, due to the |

- small quantltles stored by the 1ndrv1dua1 producers. However the risk is_

Lo T T e T TR T R R e N Y e L

always great Svnple and 1nexpensrve storage and preventlon anrovement

v

‘ methods,should be sought and spread throughout the country,

3 The OMC storage facilities do not have suff1c1ent capacity to meet current.

; 59
"+ needs.’ This is the main 1nn1tat10n on its role as a storage agency.. A CILSS

study on storage in the Sahe? ) evaluated the total storage capacity requlre-

~ 57) ciLss, 1978,
. 58) 8. “achat, 1977.
| '5¢) Ibid.

; 60) CILSS, 1978. BT . e

i

’
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'ments in

capacmty)

_storehpuses and arehouses, due to the absence of adequate malntenance. ' a

“ e

4 2 3. Marketlng o l'l SRR , /

Marketing is quite irregular in dryland'ag'ricult:ure9 due to its subsistencq

975 to be about 124, 000 tons (or, lO 000 tons less than exlstlng‘w”

This 1tuat1on is aggravated by the 1nsuff1c1ency of

i et n e <

\

character and th
duccien,ls marke
on thie_equect,
be consi&ered a

dant. In cases o

production

the order of 15
zones and the ty

was 3 7 ln

~ the Floodland Zo

millet and

variations

economic behavio

There exist no w

However, two tyn
- Traditional majketing : This is'a localvtraffic in cerealsbby merchan;s'wﬁo
-colleet . :

on two levels : . S S , R T

v . - .
.= the merchants may extend consumer credit to the fammers in the form of !

80TH

variations of production. Only a limlted portlon of pro- |

ed Gnalnly ‘millet and sorghum). Accordlng to the . l1teratune
2/3rds of cereal productlon may be marketed Thls rate musq
eiling which is only attalned when product1on is qu1te abum- .
weak. productlon this rate can be 20 Z oxr less. The RAMS !
survey indicated for the 1978/79 canpaxgn, a marketlng rate on |
for all cereals, This rate varied accordlng to productlon’
e of cereal considered. For exanple, marketlng of productidn
the r :1nfed zone9 17 7 in the Senegal Rlver Valley and 30 % for ‘

e, For the dlfferent cereals, the rate‘ was, 13 to 15 2 for:

m, 33 Z for corn and wheat, and 43 % for barley. These
can b explained by the volume of productlon 1n each zone and thd

and tradltlons of farmes.

11-def ined marketing structures or circuits for cereals,

s of marketing can be distinguished :

s

the stocks of grain for speculation purposes. SpeCulation:peénr§4 )

i

‘f'
'A_,.‘ N

+ \

certain goods such as tea, sugar, tobacco, cloth. These goods are given

at inflated prices; for example, during the 1979/80 campaign, the folqu1ng




- paign collected 1 '500 toneé the 1978/79 campaign collected | 800 tons.

 prices were noted :  tea : 700 #M/kg, instead of 480 M N e
: B sugar : 110 UM/kg, instead of 94 UM , -
' SRR . tobacco ::350 UM/kg, instead of 250 UM

Y

--in order to rennburse debfs after the harvest the farmer mu st sell
a part of his produce .to these merchants. Since the merchants have
little competition,they profit additionally by offering low prices
for the grain. '

¥ . -
. . . : N L s P
s L - g e Lo S ik o v o

Thls the of marketxng is also enployed by some merchants whose actl-;
v1t1es go beyond the local framework Some nerchants transport and store

the cereals, buylng at ‘the productlon site and selllng in the urban

centers. This act1v1ty 1s always speculatxve° ‘these merchants Tun cara-

/

vans whlch g0 as far as “all to nnport cereals.

- Marketing by thé Mauritanian Cereal Office -

_— The O4C has organ1zed and contlnues to organlze collect1on cmnpa1gns'
for cereals in the major production zones. However, at present, 1ts

actions are conJunctural rather than structural and remain llmlted..

Collectlon is usually done by producers hired by the GWC who are

pald in proport1on to the quantlty collected

'Two,collectlon campaigns bave been organized to date. The 1976/77 cam-

Whatever the production level, ‘the quantltles collected bv the MC do

not represent more than a small portion of the marketable productlon.,b

“This can be explalned by the d1spersal of productlon zones over alarge area

cophhitpdd with the insufficient rcedsw and the isolation of certain

zones. All these factors prevent the OMC from évacuating‘cereals‘from

all production zones.

Pro&uction prices vary considerably, according to the RAMS survey. This

i

- ..

\
> N

,.




‘is shown '-.i.ﬁ-

Table 18 : P

Table -'5}'» 8 "hb:é]l.otb R

R L

roductlon Prlces of Ceredls 1n Different Regmns 1978/79 Ca

pamn

e

Geréal-Production Millet Sorghun “Corn .

. Region ‘ .

AEZ I, Regions 4,546 16,6 154 | 14,8 o
AEZ IT a0 | ma |
AEZ TII, o , B I N
Regions 4,5,9 12,7 14,3 eomLdd

Regions 7,9 n.d. 24,3 25

AEZ V )
Regions 5,6 ‘ n.d. 8,8 - cmede - ok
A1l Regions P 13,5 14,3 15,6 L
] i 1

1) n.d. : not determined ‘

Unit : UM/¥G

‘We feel that t

rather particu

~ Large locali
- Situations w

local . merch
- §"i‘.tuatiqns-;w

prlces, las

o [

‘i

hese variations do not always reflect the market realities,

zed supply, as is ofeen the case in some produt:tiion zbnés

ants

here the farmer has no other possibility but to sell to the|

here supplementary Supplles are’ avaxlable, at relatlvely 10

but

o

lar gituations.For example, the lowest prices may re‘su'lytf_:,f'r@n .

ey

-for’ a:ample, the cereals dlstrlbuted and sold thhm the frhr




' " work of forelgn ax.d6 )or the cereals mporﬁ ilhc:.tly from Malx. by o ‘ o '

merchant caravans especlally in the southeast of Maurltalna, o ‘ .

Thus, it appears that the cereal market is fairly precarious and that

the OMC's role as a regulator is non-existant.

The OMC prices are established each year by,its-administrative'council ghd_'“

! !

the State, and take into consideration 3 S o o

- The rate of traditional cereals marketed

~ The customs and traditions of the producérs

B2

- The foreseeable costs and sale prices, etc.’
These prices are Between,7 and 12 UM/kg: the average price was :

7.84 MM/kg in 1976/77
8.2 UM/kg in 1978/79 o

-

~

'61) It should be noted that food a1d was formerly managed by the Energency
Plan, whlch was limited. The pricés estab11shed were S

i

H

2 UM/kg in 1974 ' o . oy

3 UM/kg in 1975 , o | ;
-4 m4/kg in 1976

6 M/kg in 1977 : . . . | |
8.2 UM/kg in 1978~ : o L

1

!

B , .
¥ N

62)\Dur1ng a three day vigit in May .1980, to the 'reglon between Bouste1la and
Néma in the southeast, we observed two caravans coming from Mali,

' carr¥ing 2,500 kg of cereal each. Accordlng to these merchants9 the. pur- ,
chase price of sorghum at this time (the ‘hungry period”) was 12 UM/kg. These
same cereals were sold in the southeast, especially at Aioun, at 22.25
M/kg; thus, the purchase price of Malian cereals at the end of the
agricultural campaign was markedly less than 12 M/kg .

I N



S } These‘ pni_égs do [not appear to incite producers, espec1a11y when large quan- L“" .V ‘
' tities of -.‘cei:e.a]s at lower prices are’ introduced on the marketx6 >‘ In other
N ) o - words, thls sitaution is dlscwraging to the farmers and encourages the
(l dommatlon of tlex market by the entrepreneurs and. establxshed merchants. | \
- | However, t;_he_re ‘re a number of oblective constramts whxch prevent the ]
. ' : . OMC from fu'lfi'lbmg its ‘role': A |
l k - Thelimr,ted volume of marketable production (as. there is no sense in m—' ‘
S citing. g the armers to sell more at the expense of thelr annual subs:.s- -
‘:‘ S tence fequir ents) ' . N o
E ' Lo - The dispersal of productlon, the marketed quantxty of wh1ch does not Justi-i‘fy
‘ N the develoment of structures for collection. ‘
: l = ‘ - The insufficient road 1nfrastructureq ‘which. mcreases the cost of both
o ) ’ .collection and distribution > o :
) ‘ . In additjon, there are.a certain number of less objective constraints to @?C
/."7/ , -actions; such as ‘ ‘ R g
, i - Duality of structures for cereal dlstrlb.xtmn and marketmg (“'iaurltanlan}
,V ' ,‘ Cereal Office, ex-Emergency Plan and Comm1ssar1at For Food Aid) ;- whlch E
o \_‘ instead of increasing complementarlty and- eff1c1en.,y, agyra;vates the 51—5 }
" i tugtion, ) _ . = ) }
i " , - The absence of cereal market regulation and co_ntro_’1,§_,'. m order to stem the
. l main cereal traffic trends, etc. - - f
f, l - - , | I
: 63) According toLOMC between November 1977 and July 1979, 84,000 tons ‘of cé .
. teal were distributed. , ‘ , et 5
s
. ! 4 .
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In summary glven the character of the dryland agrlcultural m'oduc:tj,on9

the’ex1st1ng marketlng structures are more or less well adapted to the
situatlon9 1n splte of .the problans which . result The quantltles of ceneals
marketed are. not. suff1c1ent to warrant major intervention in marketmg sys-—

- tems. Howevers total neglevﬁ of mﬂrketmg problems will only serve too ‘
aggravate the situation, Actlops ta improve dryland cereal marketing must'

be comb1ned with unprovenents of the production systems themselves if. problems
are “to be solved. Such an undertaklng can only be realized within the frame~ i
work of a well-def1ned gcvernmental policy - 1ntegrat1ng.problens of’

/

. production, storage and marketing. T , o

- Chapter 5 s Training and Research

*-  This chapter réviews the different organizations and structufes concerned with

| agronomlc tralnlng and research, after whlch it examlnes the appllcatlons - ey
of these institutions to dryland aorlculture H techn1c1ans and agents tralned;
research programs applied, and human resources employed; emphasis is on quali~

tative aspects.

5.1. Current Situation of Training and Research

There are three institutions in Mauritania for agronomic training and research :

’ .
i

%

- L'Ecole Nationale de Formation et de Vulgarisation Agricolecs de Kaédi (ENFVA)

This public institution is aided by a FAC/PNUD project. This school pro-

~vides two types of training




‘4-!i.._!-.-'

-

= Training of rural economic

; R

- Training of rural economic works supervisors

The training provided. by this school imvolves agricultural production, | DV?
agricultural protection, tree cultivation, popularization and rural economy o
- Le Centre Nationale de la Recherche Agronomlque .et du Developpenent Rur§1 -
(CNRADR) at Kaédi-.», . : " ’ ? =
TBiz  public institution is fianancially autonomous. It is concerned with;-
organization, ecution and dlssanlnatlon of all reaearch work related ‘3
to agriculture and. the promotlon of agrxcultural productlon. Its actrv1t1e§4: ‘
range from research to training, from economlc studies to popularlzatlon ‘ ¥
projects. However, given. the amall number of national researcherss this
center has not been able to completely fulfill its mandate. In theory, thrée E
research and ap 11cat10n stations were to be part of thls 1nst1tut10n
work : X |
- A paLm;growi station at Kankossa =~ - B R
-~ An entomology| station at Nouakchott: | f '
~ A fruit-growing station at Rindio (Senegal River Valley) b
At present, however, the CNRADR program ‘includes only two ot these projects .: .
- The date pahn«gfowing project (Casis agriculture), with emphasis mainly
on crop protection - « - ‘%  e
- The irrigated fruit-tree iproject in the southern zone of the Senegal. j,_i
River Valley | N | L O
!:
! .
g




s i

= Le Centre National de 1'Elévage et de lagh

gche Vétsrinaire' (CNERVY

ThIs center serves essentlally the same function as the CNRADR in the areas

.

"

of lrvestock health protectlon of forage cPops and sheep r3181ng° WP ) :

/

5.2. Integration of Training and Research~in Pryland Agriculture

t

Integration of training and research was examined on several levels :

N

- At the producer level
- At the level of agronqm1c research
- At the level of a:tensmn ‘services and popularlzatlon, wh1ch are the mam .

purposes of tralnlng and ‘research

LY

5.2.1. Producer Level -' | IR S

’

The pfoblah of training dryland famers is not as acute as with other acti--
vities such as irrigated cultivation. In traditional dryland agrxculture, the,
technologlcal ‘package’ acqulred by the fammers is the result of centurtus '

of experxence and does ‘not lack ratlonallty.

However, at present, this ‘package’ is not adapted to the needs of further
development and must be reinforced. Adequate extension Sérvicés-and material
assistance must be prcv1ded to adapt productlon.methods to new needs and

realltles, o o :

In addition9 thére exists another important problen - the trainiung of rural

young people in agriculture, The development of agriculturai production will
in large part depend on these young people: they represent the potent1a1 '
labor force to : *

-
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- Carry on present‘agricultural% replacing older famers

)

. RSy g T
- Increase the availability of labox

Examining the ages|of the rural active at the present thnesﬂﬁe see that,
according to the RAMS Isurvey sample, almost all of the active are more
than 25 years old. ThS'distribution'by age group of the population inter~
viewed (farmers, ljvestock raisers or both) is as follows for the main dry-

land agricultural zones.

;

Table 19 s Distribution By Age Grdups of the Rural Active Interviewed

R o

Age Group Less than 25 - 40 yrs | 41 - 60 yrs | More than -
25 years -] 60 years

‘Tﬁtaif

actijg

Zone | Sample Z |Sample 7 Samplef Z  |Semple ,z..‘f;_‘

Senegal Riyerﬁy, oo '-,10f"' 18 : 34¥:>“§2;h S Iy 20

Southeastern Rain-| |
fed Zone '

Oued Floodland Zone!
Sub-Total
Other Zones

2.3/ 15 Lo3s.7) 13 | st 13 | 31
2.5] 17 | s3.6] 19 | 48.7] 2| 5.1
1.4] 42 | 30.9f 66 | 48.5{ 26 | 19
17{ 31| 27 | 63 | sa8] 19 | 16.3

TR NN e -

Total Mauritania

1.5 73 29 . | 129 51.4 45 | 18 |

155.&
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i;{ This table shows that ithe proportion of active young - people (less than 25
;”; years) represents only 1.5 % of the total, whereas the sample nearlng re-
tirement age is on the order of 18 Z. These figures .concern all rural active
~ populations about 71 Z of Whlch are concerned with dryland agrlculture !

(see Tdble 5).: ’

-

On the basis of this'date, 1t must be feared that in the future a notable

decrease in the active rural population w111 oceny ., causxnu a reduction in

exlstlng productlon°

Efforts must belplanneﬂ to train the farmers, espec1a11y the young. In addl-
tion, this training must be accompanied by measures to motivate the younger
,‘farmers and to create more favorable productlcn_conditlonsp

)

5.2.2. Agronomic research

'Agronomxc research constitutes one of the nnportant links in the productxon
_process. Agronanlc research must study the milieu, analyze productlon sys~
tems and use its results to propose technically and economxcally fea31b1e

,improvenentsr

At ﬁresent in Maur1tau1a, there exist research projects for livestock,
1rr1gated cpltlvatlon and oasis agrlculture° however, none of the programs
are concerned w1th traditional agriculture. Dryland research was scheduled

in the past but tenmznated aroung 1972.

Given the economic 1mportance of 11vestock and the more intensive character

of irrigated cultivation, it is understandable that these two actrv1t1es

benefit from a major part of resources allocated to research. However, tradi-~

" tional agriculture m@st not be ignored, especially'iﬁ che agro-pastoral areas
(rainfed and floodland zones), lest it be dondemned to stagnation, which would

accelerate destabilization of the populations in these zones.

" R
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* ‘managers; mo

Although present research me&ns in Maurltanm are msuffxciem‘. to pemi
dryland rese rch programss the resulta of former progecta and of work ¢ tv-\‘:

side'Maufita ia should be stud:.ed for. posmble apphcatmn to Mauritani n

dryland cultivation. , ’ S ' S

. 523 'Extension Services and 'Popularizatiqn: l

e Ve i e

At the produ
‘agricultural

tion level, extension services are provided at the level o »
séétdrs and subsectors. The sub-sectors are run by middle-]
t of whom have been trained at ENFVA. The sector chief is

a rural economy work supervisor,, ‘assisted by rural economy monitors and

specialized workers, who are mostly former farmers.

In principle, the main tasks of these agents are to provide extension qer"

vices and foster popularization of new techniques. In reah.ty, ‘this 1s q,ot
possible, for a number of reasons discussed below : S

T

- Quantity of agents : The nubber of agents is quite insufficient; thxs,}

they are usually limited to admmlstratwe tasks, such as seed. dlstril:fz- h
‘tiqn, insecticide dlstrlbutmn, sale of equipment, etc. For all of Max#i-
tania, there are only 116 agents, whereas the agrmultural populat:.on
(s‘edeﬁtary and nomad;q) is ‘about 92950%4.) This g,:.ves a ratio of about -
one agent per 800 fammers. If we consider that these agents concern them='
selves only with dryland agricuitures the ratio would be one agent pet : |
2 000 hect res, which is quite 1“au:'\ge,i especially if we take into acééyﬁnf

the dispersal of cultivation areas and the limited means avef:i‘ié,ble_‘to’ i

these agents.,

64) See 'Functidnal Study, Manpower Skills, Volume III, RAMS.
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" technical matters and popularization methods.

- A major part of the popularization actions shoiild be handled by high-level

fdaten

= Quality of ‘agents Although in theory the tra:.m.ng rece:.ved by the agem:s in

dryland agrlcu];ture is. falrly extenswe? it was noted that . there are nb

' qual1f1ed technicians to aid the agents 1nvthe1r work -or to assist in

Insufficient means and logistics prevent these agents from covering all the

areas under their jurisdiction.

_Popularlzatx.on ) Desplte the good w111 of the agents, popularlzatmn efforts

are not effectlve, There is no advance preparatlon of. dlsse:nmatlon technxques.
Even if advance preparatlon existed, the agents would still lack the ne-

cessary means and work tools to reach the farmers and carry out the man~-

specialists working on a repional or if necessary, national scale. on

" the basis of agronomic research, these spec1a11sts could program smple

' popularuatmn themes and propose the methods and logistics required for

. their dissemination. Thg themes proposed should concern the farmers' basu:

| problem may be caused by :

problems. )

Credlbllltz At presentn the extensmn gervice and popularlzatlon agents

do_not enjoy a favorable reception by the farmers. This .‘credibility’

-‘The fact that certain agents are perceived to be of low 80c1a1 status or
limited financial means ’

- The independant spirit of many farmers towards goverment structures in
general,
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Chapter 6 : L

fices for the same salary?

-he above problem must be cons1dered as a whole and solvedf”

appro ‘eh -to all aspects of productxon. It is not suff1c1;

ill result only 1f programs attack the’ problens at the lev’

duction systensn

,

In this éhapt

dryland agric

" are discussed

)ryland Agriculture and The Euv iromment ’ N

’

er, the main factors causing env1ronnenta1 degradatlon in
ulture zones ‘and the methods to prevent or halt this degrad

l.

‘§,l. Qggygdat

As discussed
‘role in maint

o
viromment,

In spite of y

occuples a cg

Maurltanm° £

‘the context o

and a dry per

over both space and time during a

ion Factors \

in preceeding chapters, dryland apficultdre plays an impor%ant‘

alnlng the equ111br1um of hwnan exp101tat10n of the rural ¢n- o

nfavorable soil and climate conditions, dryland agricqltu:i

nsiderable place in the overall agricultural production of |

t is often practiced on soils of low agronomic value and withln

£ Sahellan clnnates (characterlzed by a summer ralny seasoq

iod during the rest of the year), where ralnfall is eregular

lV’ en season.

jthe =
ation .

L
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/These elenents render the dryland agricultural environment extremely fraglle.

1-90115 and vegetatlon exxst in a very delicate state of equlllblrum,

~In the absence of any form of exp101tat10n9 this equ111b1rum is already sub- B

3ected to the 1nstab111ty of the climate (prolonged drought, for 1nstance),
- but on a long term basis, these effects are corrected naturally. Adverse. ‘
clnmatlc effects are usually manifested by generalized degradation resultlng
_ 1q3a decrease or destruction of the biological potential of arable lands,
However, this equilibrium Becanes even more fragilevin che presence oftein
;p101tat10n= the effects of adverse climate are less 11ab1e to be naturally

‘corrected, ngen exploxtatlon of the milieu.

To aggravate the eco—clnnatlc conditions which contlnually expose thls en-

 v1ronnent to thﬂ pos51b111ty of degradation, dryland agr1cu1tura1 technlques

increase the vulnerablllty of the milieu to the effects of climate. These

‘téchniques take into con51derat10n neither restoration nor comservation of

soil fertility and do not return to the soil elements depleted by crops,
Soils are rapidly exhausted; farmers leave their. fields in fallow or per-
manently abandon them and move to virgin or more favorable terralns, espe-
c1a11y durlng poor years° This phenOmenon of 1and abandonment characterls~
') tic of rainfed agrlculture, exposes the soil to damaging climate effects ,
(wind and water erosion, drought, etc) in regions where the envriomment |

’

is already . quite vulnerable to such degradation. Large surface areas

'may become desertlfled due to such agricultural explo:.tat:.on°

In order to 111ustrate the extent of this degradatlon phenomenon, 1ncreased

"~ by the effects of drought it is only necessary to cite the fact that the

65) B.K. Worcester; K.J. Dalsted, D.G. Moore, 1978.
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surface areas

from 93,000 to
by farmers and

'Bertifiéation.

cultivated in 1969/71
hectares in’1972/74 dur1ng these same per1ods, cereal productlon decrea
ns to 41, 000 tonso

' range can suppmrt) is often localxzed

fed zone 27 1

tatlon by livestock ralsers.‘

Another £ actor
or totally lac

1ntegrat 1011 ex

.
b

lsts,

. over~grazing during

In damed £loodland

it reduces 1xvestock pressure on the ranne and 1nn1

the

zones,

67)

hunyry period

hectares culti

- DestrUCtion

vated:

1

272, 000 hectares, decreased to 187

1
ﬁ Ret

/it must be stressed that in the raiaQ N
% of the land is devoted to cultlvatmn and 66 6 %'to explo

whlch leeds to envrlonmental degradation

or decrease the fertiliéy 2

structural suipports of the dams." Incidents of thzs problem are numerouqﬁ'
on. In 1958, F, Dubain compared two dans and showed that an

-'80il evoluti

increase in
caused progr
Soil evolati
pseudo-clay

by a high co

-t

O WS

66) UNso,, ™M,

1978,

977.

essive asphixia of the soil

The degraded lands are often exploxted
livestock ralsers in turn, which 1ncreases the risk of de-f

While over-grazing (resultmg frommore 11vestock than the |’

'

is the insuffic

.

différeut phenomena may reducé'thé number- of

ERPA
R

of dams, due to very heavy floods: this is- often caused by
the mumber of years of cultivation (anﬁ'thuss‘of,submersion

on seemed to be more marked in the lowestfbasin zones where/' -
hydromorphic 'soils are formed: these soils are characterizeff

ntent 6f’absorbent'c1ay;vThe succession of flooding and dry

decreasing its agronomic valuk.

jentf.

klng 1ntegrat10n oF 1xvestock and agr1cu1ture, When limite
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érgafés fairly marked slickenslides. These characteristicé confer poorj~
' ‘~95ysica1 propérties‘oh the soil, especially with current cultxvatlon
vtechnlques. At present th1s phenomenon appears only 1n limited areas,
‘bt on a long term basis, it could affect-larger surface areas.
;'.fhis‘tyPe of degradation is fairly slow, It concafns most of the flood-
‘land cultivation zones, but the extent of damage depends on the length

of sutmersion and the alternatlon of floods and drylng,

¢

) Ih.summa:yg it appears that existing cultivation methods in dryland agricul-

~ ture do not

3

3

-

o Improved techniques af__

-encourage envrlonnental conservatlon -and may actually con~‘

tribute to degradation caused by " the Sahelian climate.

'6.2. Envriormental :Conservation’ o A B

" Environmental degradation causes a more of less reversible deterioration of

.arable land, whlch is the basis of all agricultural productlon systems. Pro~
duction may be reduced or completely stopped cau31ng serious economic and
gocial consequences. Agrlcultural exploitation must be organized in such a
manner as to contributc to conservation of the mllleu if production is

.to be improved. L , S

.Adaptatlon of dryland agriculture methods and means ‘to pennlt 1ncreased en-

virommental conservation would requlre 3

- Increased knowledge of th: milieu and climate variations in order to limit
"dryland agriculture to the more favorable zones and thus preserve the mar-

gxnal ‘zones.

Fproduction methods : better use of water, improve-,

'ment of physio-chemical properties of soils, conservation of soil fertility.

A

, = Education of;ihe dryland populations as to the seriousness of the degrada—
txon phenomena. ‘ '
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that such measures will give satisfactory results only if

larization and encouragement of production.
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