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Chapter 1
 

Introduction and Summary
 

This report summarizes some of the studies undertaken by
 

members of the iA14S Production Unit and also includes a summary
 

of the findings of the Production Survey Conducted in 1979/80.
 

Comparative budgets for crop and livestock enterprises are
 

presented, and some of the issues in the livestock and crop
 

subsectors are discussed including questions of pricing and
 

rnarketing of cereals.
 

'he Livestock Subsector
 

This subsector habitually contributes 15-20% of Mauri 

tania's GU? at factor cost. It is estimated that about 55 millin 

ha. (over one tialf the country's surface) are suitable for 

grazing with greatly varying capacitics and variable seasonal 

feed production. Thus, Mauritania is part of a Sahelian livestock 

production system with a considerable portion of the herd grazing 

at least part of the year in Mali and Senegal. 

The Livestock production budgets show that returns per
 

man day to herders is exceeded only in oasis culture. Non-.herder
 

investment income is modest for cattle and camels, but relatively
 

high for sheep and goats. The proportion of the sedentary crop
 

farmers who also owm livestock totals 34% of all responding
 

farmers in the 1V24S Produztion Survey. Another 22% were livestock
 

herders only.
 

Ats an incentive to increase offtake it is suggested that
 

a rural savings investment fund be set up tiat would pay interest 
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at a higher rate that can bec obtained from herding. Herders in 

such a care might be tempted to sell animalo for slaugbter in
 

excess of their immediate cash taquirements putting the additional
 

monies into the fund. Itwould also offer an addtional alternative
 

investment to non-herder investors.
 

W earn an adequate return, the fund would probably bive
 

to invest a substantial portion of its ironies in the international
 

money market.
 

The Crop Subsector
 

The subsector contributes less thaa 2% of GDP, although we
 

believe that the value. are underestimated, However, it is
 

spparent that production in the subsector and particularly
 

cereals production has trended downward over a long period, and
 

at present domestic cereals production accounts for less than 20%
 

of domestic disappearance, the balance coming from commercial
 

imports and charitable donations. Examination of the farm budgets
 

reveals the very low rates of return to inbor in traditional rainfed/
 

shows the smallrecessional agriculture aud the Production Survey 

exploitation, and largely subsistence nature of farm production.
 

Attempts to minimize farming risks include joint crop-livestock 

as well as combin.ing types of farming (particularly
operations 


rainfed/recossional culture) to extend the growing season and 

-
possibly offbet climatic irregularities. Produc'ivity in tradi
'
 

tional rainfed/recossional culture could be substantially
 

increased through the use of simple improved production techniques.
 

However, we doubt that progressof the sort required to lower the 

rapidly increasing cereals deficit will be forthcoming in the fore..
 

seable future.
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With the prospective construction of the Kanantali Dam,
 

considerable additional land will be available for irrigation.
 

Costs, however, will be high, but they List be compared to a
 

potential structural deficit in cereal production brought about
 

by a receoion agriculturez on the walo, tLhat could be require 

imports and/or donations to a possible value of '40. $50
 

million annually over the next decade or ro, Rice production in
 

the Senegal :"iver Basin is competitive with lower cost imports
 

in the rural areas of southern Mauritania but is not competitive
 

with imports in the Nouakchott market because of high transport
 

costs. More attc:.ition should also be given to alternative 

cereal culturea particularly wheat, maize and sorghum. Some 

interesting work with these crops is being conducted on the 

Senegalese side of the River.
 

Oaoi- cultureo which contributes more to value in the 

crop subsector than any other type of activity, is extremely 

profitable, iUo-,Tever, possibilities for expansion are severely 

limited, at least under current production techniques.
 

The Production Survey
 

Chapter V sulmarizes the findings of the Production
 

Survey, Farms and land cultivated were examin(. both by size and 

by type or faria in the Agrc-.Ecological Zones and in Administrative 

Regions, We attempted to expand the sampc based on several 

expansion 2actors, and it appears that total land cultivated in 

1979/80 was about 95,000 ha. Production of millet arid sorghum, 

the principal crops growa was about 25,000 mt, 



Chapter I
 

Agriculture in the Hauritanian Economy 

The Rural Sector contributes 20% to 25% of Mauritanian 

GDP in both current and constant terms according to the latest 

revision of the Country's National Accounts (Tables II..l and 

II-2). According to chese estimate3 the Livestock Subsector is 

by far the largnest contributor in terms of value added - 15 to 

20,%of the total. Crop agriculture and fisheries currently made 

about comparable, though minor contributions. Earlier in the
 

data that more importantlast decade, the show fishing was far 

than crop production but its value has declined sharpy in real
 

primarily due to the reduction in output of modern industrialterm, 

fishing. 

There are presently two sets of ilauritanian National 

Accounts estimates --those compiled by the Banque Centrale de
 

Mauritanie (PCi4U)
since 1972 (hereinafter referred to at the BCM 

Estimates) and a new compilation by the 5;ivision de la Statistique 

with assta!LCC from a U-f 7iision and first published in September 

1980 (hercintfter called Revised Estiuate3). 

In previous reports 1YJvMS has questioned the BCM estimates
 

of production aiid value added in the Rural Sector. In particular,
 

we believe that the contribution of the Crop Subsector to GDP
 

in current prices has been consistently undervalue! qnd its 

value should 1e duubled or tripled. ieregard the Pevised Estimates 

(Tab.- II 3), but believe thatas an improvement in this regard 

the estimates are still too low. In Chapter IV prices and production
 

of selected crono ar discussed more fully, However at this point,,
 

in spite of incomplete 1979 crop production data in the Revised 
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Estimates. it io possible to show officially reported production
 

of certaln cr-a.p, valued according to famngate prices estimate
 

derived from the AMS Production Survey as follows; 

Crop *Vau (million U14)
 

Millet and sorghum 333.5
 

Daze:; 500.2
 

Rice 
 .4
 

34.1
 

If we allow 10% of gross production for intermediate
 

consumption, the value added to the subsector by these three 

crops alon,2 751 million Ui:i is more than 40% greater than the 

valuc shvufn -'or the entire subsector in the Revised Estimates. 

(See Table I 3). 

Fisheries
 

Tab"!e "U 4 shows the estimated financial structure 

of the IMauritatian I.ishing industry. Artisanal fishing, both 

riverine nd imritime has usually amounted to about 25 30 

percent of the cstinted gross value of output and from 30 25% 

of the sui'jectoris contribution to i_',:ever., shown in Table', 7 as 

11.-2 the real value added ii. the fishing industry has trended down. 

ward since, 1973. Any evaluation of the resources for development
 

of the g industry must take into account the potential of 

the fish.rie. ,f the iiauritanian Coast, the sustainable volume 

and quality° r-sed increases in the cize of the domestic fleet 

must consider th'e easibility of apprcpriate rates and costs of 

domestic consumption, export potential and markets. 



ZUontribution- of 

Tab~e II - I 
the -ural Sector to GD ""7 

ota 
-:cccu-r 

.tra! 

!., J1973 
Xalue 

(zilliornI 

273 

Ij623 

,,. 

_-,916 

., ,-- .",-. 

1973, 1978, 1979, -inCurrent Prices 

Percent _ V!iuE 

of CDF (i.illion irh:) 

2.37 410 

?5 47 5,Q27 

6.5% 607 

7..7. 

- 136%:Iia . 

% Z2.946 

Percen 

of SDP 

.7 

21.% 

2.6Z 

2f. 7, 

1979 
Valu-rc 

(Ulillion L'4) 

521 

4,541

503 

104 

25065 

-znt 

o GDP 

20 

7.7% 

2 

Z ,!, 

I .. nd td:al and arti;;naral fi:eria, 

7--:i:;_.n ela Statistique. 

,-,-.. tes dt Con.tes Tlationaux et Indicrt~u:s Socio-Economiques !7- , Sept., 1900. 

ceiaf tzr r fc rr. tc as .c-:ised National ccc.:tt' 



icuturc " 


Livestock 


'3tr 


Total 'Zura.
 

";nclu,-;smidern 

a 11-2 

Contribution o the Rural Sector to Gn-P J.1 1973 Constant 1rices 

1273 1978 1979 

Value Percent Value Percent Value Percent 
of G-IF of C? of GDP 

27.3 2,3 22L 1.7 2C1 1.8 

1.823 15.4 2,514 18.2 22115 14.7
 

3.7
77. 491 3. 527 


0.4 4 .4 58 0.4 

20.5A. "-CLr 25%P 327 23.3 2 9CI 

indujtrial and artisanal fisheries. 

Source Same is TCa7 le II-I. 
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T b:bL Il' 3 

pa'..tive -stiiatnc o" Cortri.,ution to GDi 

by Ptiural. ' ,tor 
(:,11ionz nf " ~... pri-14ces>currei-4C 

197, _1979 

iIC.. ~ i.eBd CM Revised 
-
Tfl "uz Estimatc 

icuIture 203 41!0 385 521 

stock 5,142 6; 1,7171 4,48 

877 607 U43 503 

es trf 57 87 57 104 

Tntal 6,279 5,131 7,436 5 676 

rce and *RevisedEstimatec 



Table - - 4 

inzmUmci-l Structure of the i!aur'tan-4n Fishiu" l-dustry iZ2 "',' 

Yer 

, -riufion t.o 

ruu,trh1I Alrd3nal Totl 

Value of Production 

.I:Idustrial J.xt_tsaa" 

-

Total 

alue of Autoconsumption i 

Artisanal Fishing 

1973 

1914 

1975 

1916 

1977 

IS7,3 

.97-

5-21 

592 

500 

4,,0 

450 

4,33 

363 

250 

289 

230 

211 

4-

2 !7 

1403 

771. 

33 

735 

!C7 

7FI 

848 

8)3 

704 

72 

725 

599 

3U 

355 

233 

2"0 

2I9 

29(. 

175 

i,91 

1,203 

1, -33 

7S4 

1 

774 

190 

120 

85 

88 

95 

98 

60 
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Forestry
 

The principal products from the forestry sub~ector are
 

charcoal, the principal fuel in Mauritania, largely derived
 

from Acacia Nilotica, a species that grows widely throughout Mau-

ritania particularly along streambeds. It is not possible to
 

estimate the mi-ount of charcoal produced, but stands of trees
 

are progressively disappearing.
 

The other major product is gum arabic produced from 

Acacia Senegz!. Stands of these species were severely damaged by
 

the drought and sales of gum arabic have declined in recent years.
 

SONIMEX has a monopoly on sales of gum arabic (Table II - 5).
 

Table II -- 5 

Quantity and Value of Gum Arabic Sold by SONIMEX
 

1973-- 1980
 

Value
 
Tons (million UM)
 

17.0
1973 725 


15.6
 

75 1,635 93.4
 

76 441 


74 510 


10.6
 

77 292 
 11.3
 

78 123 
 4.5
 

79 485 
 18.5
 

80 131 5.o
 

Sourcei SONDThX, 1980. 



Climatic 

A subtropical high pressure system dominates Mauritania.
 

Consequently most of the country is desert. Th-e system shifts
 

southward in winter,, with the result that small amounts of
 

rainfall occur in the north in January through March. Some nomadic
 

and transhumanic groups stablish northern camps to use the 

water and pasture at the time. 

In summer. the system moves northward, and most of the 

country receives some rainfall between July and October. Rainfall
 

is generally heaviest in the south qnd decreases progressively
 

as the system moves north (Figure 1). The rains are frequently
 

short but intense • as much as 4 -5 mm per hour, followed by 

protracted dry periods. The early rains are usually heavy enough 

to encourage planting and germination in rainfed culture but 

the following dry period with high teperatures may result in 

partial or total loss of the crop stand. In some years crops 

may be replanted two or three times, with significant effects
 

on yields.
 

In addition, precipitation varies greatly from year to 

year, and auccessive year:s of balow average rainfall can bring 

about prolonged droughts, as was the case in the most recent 

drought cycle whichbegan in 1968, and see-mis to have continued 

through the deca,.e of the 1970's with only an occasional year 

of relatively good rain.all. 

Figure III 1 shows the northward bulge in the isohyetal pattern 

with its higher rainfall in the west central part of the country, 

In 1972, however, the 150 mm isohyet, considered the usual 

northern limit for cattle grazing, moved 400 ln to the south from 
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its normal location in the zone of the rainfall bulge, affecting
 

over 250,00O kvin of grazing and crop land (c'igure 1 2). None of 

the country received ovcr 250 mm of rain, In 1978, the year of 

lowest grain production in Hauritania's recent history, only two
 

small areau received more than 400 mm of precipitation - the minimum 

usually considered necessary for successful rainfed cropping
 

(Figure 1 -3) 

One major observation resulting, from a comparative 

evaluation of the three figures is that southwestern Mauritania,
 

the rural region containing more people, more livestock and more 

farmland than any other rural area has been subjected to great 

fluctuations in rainfall during the past decade. Both farming 

and livestock production have been seriously affected. At this 

stage it 5s nt possible to judge the total long-term effects on 

the grazing resource but it is evident from field observations 

by RAMS team Taembers and others that a period of several years 

of adequate rainfall will be required to restore the carrying 

capacity of the rangeland. 

Land Use and the Agro-Eological Zones 

T-he tabulation below shows estimated land use in 

Mauritania in 1979 (000 1a.). 

Total Area iO3 O76
 

Land Area IO31O40
 

1922)
Arable Land 

;' "nt Pasture 39D 250 

;?orest and oodland 159134
 

Other Land 48:461
 

1)Theoe figures were constructed during the PAII4S c6nsultancy of 
of Prof. Donald Verin, er of Louisiam 'rtate Uriversity and are a 
part of a -ionograph entitled Cattle, Climate and Culture: 

Collision Courses in Mauritanl-7-, 
2)Includes temporary fallow land.
 

Source: FAO Yi:oduction Yearbook, 1979. 



Islamic Republc of Maur,uinia 
Precipitation Distributon. 1973 

Algeria 

4"C 

b 

I0'W 
I'.....v19'id 

Now 

r' " 

o A 

°^ttv( 

T 

N 

lk 

MAlI 600 M 

a ~co200 0u 

141W O'W W 

FIG 1-3 

Source: Op. Cit. 



16
 

The ;.lowe breakdown is much too gross to be of any use 

it is doubtful that in land use planning or analysis. Then, too 


useful classification
it is even rart'.cularly accurate. A more 

is the concc-t of agro-.cological zones., dividing Mauritania 
into 

areas predTinwaitly devoted to specific tynec of 
agriculture and 

4 andThese zones are outlines in Figure 1 
livestock ai 


described bctlow, 

Zone l.: h.e Senegal River Valley. 

..his the alluvial floodplain of the Senegal River, 

a distance of 9-,) km along t.e ,.auritania..anegalextending 

the maost intensively


border with a width of up to 15 km. It is 

farmed area of the country' because of the alluvial deposits 

(June to October).
put down by the ?.iver during its flood season 

Recession agriculture is practiccd along ihe banks 
of the River
 

the tops fo the levee ("fonde"')and its tr'.b0utaries (:falo"'),on 

and the broad alluvial floodplain co -lo) probably the most 

productive of the non.-irrigated soils. i.[oot of the samll 

irrigation projects are on fonde soils, and rice is the 
principal 

crop. Ra.af-ed ( dierfi) .griculture is :u-!so practiced in area," 

not subject to seasonal flooding, Millet and sorghum are 
the.prin'

cipal crops gron.,
 

mm in the
hainfal! varies from an average of about 6_50 


to about 300 mm in tl.e more northern areas,
south (Guidimakh.a) 

Zone 2. )ainfcd agriculture and livestock. 

600 mm inThe rainfall in this zone ranges from about 

.this is the principal
the south to te 350 mm isohyet in the north. 



-- 

I. ,ro-ecological ZonBs 

r 9, 1. Senegal River Valley 

--- 135 mm+ 

450 
2. Rain-fed cultivation
 

450
 
+0
 

650 mm
 

3. Oued floodland cultivation
 

4. Palm - groves (oasis)

zone
5. PastoralI-


Oy:erlapiugn; 
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floodland cultivation and rain-fed .cultivation(beti
'. , , 2. Oued 

350 =m & 450mm)
 

groves
3. intermixing of 3 zones -Palm 

Oued floodland cultivation 

Rain-fed cultivation * 
(between 350 mm & 450 um) 

-

2. S.zecial eeolongical- *n~e 

. Majabat Al twubra 

3. Other non-ecological zones 

C Modern urban zones 

s*°.-. Transitional zert. s: recently paved roads.
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zone of rainfed agriculture in Mauritania and is also the main 

region for cattle production, Agriculture is traditional and 

shifting cultivation (several years of cultivation followed by 

long fallor.7 peiods) is practiced. The majority of agricultural 

soils are sands of aeolian origin, alluvial soils being rare.
 

The percentage of clay is low with the exception 6f soils of
 

the southiern Hodh3 which consists of red orange silty sands. With
 

a highlyadequate rainfall abov, 40C um per year, millet is 

adapted productive crop on such sands. 

Zone 3% Recessional agriculture along streams using small dams.
 

.h;s type of agriculture is practiced betwyeen the 350 Mn 

in the north. Mostisohyet in the south and the 100 mm isohyet 

dams are but some are beingof these traditional earth etructure 

replaced gradually by more durable, permanent works. Millet and 

sorghum are the principal crops, but some waize is grown. Trans
 

humanic herding extending north to the 150 umt isohyet (its northern 

limit). :hcep, goat and camel herds are common throughout the 

zone.
 

Zone 4i Oasis culture.
 

Oass.o culture is economically the most important part 

of the crop subsector in terms of its contribution to CDP and its 

returns to date palm growers. As shown iu Figure I-4 oasis 

culture is scattered throughout a large triangle from Atar in the 

north to Kif a in the southeast and Ncma in the southeast. The 

basis of oasis culture i.; the date palm (p)hoenix dactylifera) 

but associated cultures a e often grow-n-. '7hese include vegetables, 

cereals and foragc crops. Principal determinants of the zones of
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oasis culture arc a mean t;.,.perature .n excec of 280C. absence 

of rain during fruitin. "Ind an a1mple supply of pure water, at least 

r.,OO-m per hctare. In urmy cases oas.s culture is accompanied
 

by livestock enterprises.
 

Zone 5- Pasture
 

AsiL.-. from scattered plantings of millet and sorghum in
 

rccessionil areac, transhumant livstock herding, principally 

camels) buL Thciuding sheep and goats is the principal activity. 

The zone extends north from the 200mn iohyet and is characterized 

by an arid clim:.t and by temperature extremes. 

Zone 6 4 De:ert 

Tns zone comprisea3 the :Empty Quarter', about one-4ourth 
2
 .of the cnti;re; country, and area of about 250:000 km Only occa'-. 

sioaal camnel hcrdsuse a portion of this area, and for the most 

part it is unini,abited and is one of the world's most inhospitable 

rcgions.
 

Agricultural Y':mployment 

i!.n est.tiated 126 ,,)00 workers were employed in agriculture 

in 1977, compared to 156,000 engaged in livestock herding (Table 

11--6). The low number of agricultural workors coupled with the 

relatively small labor pool is indicative of the currently low 

productivity and output i the crop subsector. Furthermore, 

continued reports of regular labor sh.ortages in this subsector 

appear to be justified, since the RAMV sample survey shows intances 



of wages for unskilled labor rea:ching 150 T1)7/day. The average 

wages however, appears to be 80 - 100 J,.d/ay. In this connection 

it is interesting to note that the average wige in northern 

Senegal in reportedly about 300 I,4/day or t:*o and one-.half or 

three times the averagce Mauritanian pay. 

The foregoing figures, hoiever, may be somewhat misleading, 

in that a considerable portion of the labor is seasonally 

employed in other activities, returning to work in agriculture 

during the groing season. Thus, the actual extent of the overall 

shortage is imposoibie to nteasure except 1n terms of the above-

mentioned -,r7age levels. 

Nost faina.i labor comes from fcily members, but here too, 

increasing shortages occur because progressive emigration has
 

reduced fcniy members rmaiPing at hcm . This emigration both 

internal a-d external, but out of the rural sector, is probably
 

the most dynamic feature: of the Mauritanian economy. As a result 

of both the drought and the manpower exodus, production in the
 

crop suboector haC been reduced to a secondary role in income ge

neration, and farming has become increasingly (80-35%) subsistence 

oriented.
 



T;,blc 11-6 

N1rci hpulal:ion and Agriculture! Ez.rl1y'ut in
 

ffauri!:ania, :T
 

(thoujajid person,)
 

Total Rural Population 	 IG32 

0 edentary 	 592 
440iPorf.d! C 


326
Rural 1..mployihet 

Sedentary2) 	 179
 

FaL-king3 ) 	 103
 

36tNerding 

40
C':.er !'ural 


147
Nomadic 


Parming2) 23
 

116
Herding 


8
.Other 


Rural Un~pployffnt 

17
Sedentary 


3
Nomad 


1)Non--urban cedntary population 

2)Includes oacic culture
 

3)About 10-12,000 persons are. estimated to be employed in irrgated
 

agriculture.
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Chapter III
 

Livestock Production
 

Thio chapter considers selected aspects of the Mauritanian
 

livestock economy, in relation to herd numbers, prices, costs
 

of ..
iroduction and herd management.
 

HeIrd Numb-rs 

As shown in Table I11-1. there is little agreement among 

various source, cn the number of animal utilizing Mauritnaian 

grazing resources. Their estimates particularly those of the 

Livestcch ! ervice change greatly over short periods of time. As 

Table III shons the Service,, over a nine month period, lowered 

its estimates of hard numbers by 34% (measured in UBT's) bringing 

its estimates more closely in line with those of FAO, 

Th.e PfU .uses a rainfall model based on a three year 

moving average of rainfall at 12 meteorological stations as a 

proxcy independcnt varia7le for pasture conditions. Those averago 

were then related to livestock numbers luring the period 1972-78 

through a s,'t o-f equations. The model was found to be inapplicable 

in 979 when observational evidence and the rainfall records 

throughout inauritania suggested a low rainfall year, poor pasture
 

cond;ition.s; and high death losses which would result in somewhat 

lower herd numbers than in 1978. The model, however, was not 

found to be applicable in this instance, showing an increase in 

the size of the :.,erd in all categories. 

Th: actual fact is that probably no one knows what the 

population of a freely moving, largely migratory herd is. with the 
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result that any estimatesare highly uncertain.
 

livestock system withMauritania is a part of a Sahelian 

major producing areas also in Senegal and Hali. Herds move freely 

throughout this region and are trekked to major markets in 

Dakar and Abidjan. This intercountry movement makes it doubly di. 

fficult to estiniate the size of a national herd particularly when
 

it is interi.ing!ed with herders from oth~r countries,
 

Although estimate* vary, it i probable that about 60% 

of the 3heep and goats and 8 to 10% of theof the cattleP 25Z 


camels graze for at least a part of the year outside 4auritania.
 

In an earlier RAS report, future projections of herd
 

numbers were made based on the 2CM model, subject to an assumed
 

upper limit on carrying capacities under various conditions
 

of good, fair and poor rainfall. The projection model revealed
 

that under the herd grov.,7th and off take rates generated by the
 

livestock
model regardlec-z of rainfall levels, the upper limit to 

numbers in Mauritania would be reached :,ell before the year 2000, 

even under the best of conditions, The purpose of the exercise 

was to focus attention on ihe need for increased emphasis on 

herd offtalc and meat production. ..e TatIe IiI-I. 

AI.' 	 io currently constructing a ne-w model of the subsector 

hoped will provide an improved method for projectionswhich, it i 


of both nukbers and values. 
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Tab le 111-! 

;Zipit3S of irujcr3 of :,iv. tuoc!. in auritania 

i.vatck "' ",B : F 

(Ja.. 1 79) (jan. 1) 80) I9.( -, 

- nd May Fal 1 
i'3791 19a00 19,03 

1.20 1.106 1.245 1.6o 1.23Cattle I.:' 1.40 

Sheep and 

Goatc 8.50 6.OO 5.00 7 .500 7.963 8.43 4.45 

0.735 	 '0.72 0.720Camels 0.75 0475 0.72 0.72% 

UBT 

2.743 2..839 3.186 2.438(millions) 3.450 2.700 2.370 


,f .2 Conver.-iono bscd on the kollowing; 

1"camel 	 , T1U.,T 

1 mature cow 0.75 LMT 

1 sheep or ;!)at .0.15 53T 

Source z 	 Livestock Service, BCM and FAC Yearbook 1979,. and FAO 
coxwputer printout. 
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The Crazing fLosource of 'Iauritania 

C'iEi. (Comite Inter etats de Lutte Contro la Secheresse 

au Sahel) estia:.'tez that about 55 million ha. in Mauritania are 

suitable for grazing with carryirg capac'.tis rarging from a low 

as 4 ha/Ullin the iore climaticallyof 70 ha/U.;i: toas high 

favored rcgion3 of the South, An average of about 14-16 ha/UBT 

is postulated for the country which could give a long term 

.r IJBTs.carrying capacity pf 3o4 


!Muct-,of this grazing is seasonal due to limitations of
 

water and grass. The result is the previously mentioned migratory
 

(the complete
intra and intercountry herd movement, either nomadic 


moves with the herd) or transhumanic (a herder accompanies
family 


the animals wile the rerainder of the family is sedentary).
 

The drought years of the late 1)9O's and the 1970's bro
ken only by a fyew years of adequate precipitation in the mid
 

l970's, has resulted in an overall decline in carrying capacity
 

the land had probably been more or
of the rangeland. Some of 

damage'd by the effects of desertification, whereasless permanently 


the remainder -,.il undoubteadly need a aur.-iber of years of good
 

rainfall to return to anything like its pro drought capacity,
 

of land affected by desertification
Unfortunately, the awounts 

and degradation are not knoTn. However. an early and continuous
 

system of grassland appraisal is warranted.
 

In addition, the drought and consequent decline of the
 

range have led to greatly increased risk in livestock herding.
 

two years of low rainfall
Previously, 'erdclr could survive one or 


because encugh residual forage existed. This is no longer the
 

aad a single bad year can cause widespread loss of animals.
situation 
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Price and 

Table 111-.2 shows trends in prices paid to farmers or 

herders 'or thc various speciez of livestock from 1970,-79, aa re

ported by the GiIV.1"s Statiotical Office. (The 1980 figures were 

not ready at the time of ,w.riting). The variations shown supposedly 

represent upper and lower limits to pricea during the year. The
 

salient feature of the table, however, is the extent of price 

increase for all classes of livestock a ;o to three-fold 

increase since 1974.
 

1979 producer prices as developed in the!,ViS Production Survey 

are shown in Table 111-3. These data show a wider range of 

prices than do the official estiotes, aad are, in general, 

Somewhat lower. Thley also break out the different classes within 

each species. It should be rcmembered, however, that the survey 

was limited to ,edentary farmers and herders. Oomads may have a 

different price otructure. Our belief is that the official figures 

may represent price- for m.ture animals sold in urban markets 

by tradero, rather than prices received at farmgate or equivalent. 

Nonetheleoss the official eotimates do reveal the changes over tin, 

an important conideration when assessing suboector activities. 

DuJrig December 1930 and January 1991., PiMIS has conducted 

weekly price surveys at the Iouakchott abattoir. Table III-4 

shows the range of prices and the averages during the period 

for each clas- of livestock. This seriec should be continued and 

expanded to other centers after the RiA1J Project is completed. 

In particular. information on short term price movements and 

seasonal variations will be useful for planning by the Livestock 

r;ervice, -,t it attempts to launch a campaign to increase herd take

off. 
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T -- leC.,I IV 

1979 
Pr C.Vi for V. Anii&n'... -

Produccr 

expre.sedt in UJiU) 

Came!, 
t.. CoatOa. 

17G 2, 340 a 650 .50 

'71 3,000 G0a 726 540 5052C, 

)72 5,400 4!,.. - 700 600 I0,00 

)731 1 0Soo a ,....2,-5 50C a 1,600 300 a 1,000 5,000 '." 

)74 3,400 a 9,000 1.0o0 a 2,5 ' 560 a 1,0O0 5,500 a 

)75 4,000 a 1 cv 3.,500 a 3,000 600 a 1, 0 6,000 a !,V'It= 

376 6,000 a 14,0")0 1,5C0 a 3 ,500 050 a 1,950 12,000 a 2.'. WO 

977 I0,000 a 1a.' 1.00 a 3,600 ' a A,000 15000 

978 11,.00 a C7" 1,7-.03 a 4,000 l,'0" a 2,100 15,000 a 2),00C 

979 11,000 a 16,000 1,7000 a 4,00"W 1,100 a 2,400 16,000 a , 

i 117L because of lack of 
Large scale rmov .L't-'ft'; 5:o markets occured 

pai turage. 

;ource Directorate of Statis'dis.
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The extent of price increases in Mauritania of beef and
 

mutton is at least partly determined to a considerable degree 5y
 

price in the two major markets for Sahelian livestocks, Abidjan
 

and Dakar. Until the early 1970's these markets were almost
 

or near the market
totally supplied by Sahelian beef, trekked to 

and slaughtered there, although Abidjan received some chilled 

beef moved by rail from Ouagadougou. However, since that time, 

a large anJ inccasing portion of beef consumed in Abidjan has
 

come from non,Sahelian sources notably the EEC and Latin America.
 

beef in Abidjan wasIt has been estimated that by 1976, 75% of the 

imported frozen or chilled, much of it from non-Sahelian sources. 

Outside imports, originally mainly limited to Class I (de luxe) 

beef, have also increasingly invaded tue Class 2 (traditional 

world exportersAfrican) markets in the coastal region as nmjor 

searched for new markets.
 

Thus p 'ices for Sahelian (and consequently 1lauritanian) 

livestock are no longer effectively insulated from outside
 

influences. Fortunately) demand has risen in the two major urban 

markets, and world prices (including those subsidized by the
 

EEC) have also risen. lowever, shipments from outside sources 

are now a reality and could become increasingly important.l)
 

l)Yor a more complete discussion of livestock marketing in the
 

Ivory Coast, see C.Delgado and J, Staatz Livestock and Meat
 

Marketing in 'PestAfrica,-- Volume III Ivory Coast and Mali,
 
Unversity of Michigan, 1980.
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'i-3bl i~II •'3 

Pric.,: Pa.id to Prtrs Ear Liv-ock 11)79 

a~d) 

Low I.i tiroated Avera 

Bu ls 4 000 1100 	 I00 

Cows 4 ,(X) 2000100 	 90C0 

7,000Younl Bull;; 3,500 1'.00C 

'.oo0 5, 000I&eifcro 3,.00 

Cal-ics 1. 500 5,000 3 000 

,6(' 3,00c( 	 2,200 

1,500
Wethcrs 	 700 2 20C 

1,80C-100 5,300Ewes 
Ip200703 1,800Heavy Lardbr. 

601400 1,000Baby Lamb. 

;oats 

1,300
603 2S500
Ad'ult 

1,200
" 600 1,500Yearlin'S 


400
300 1,20C
Kids 


,amelr. 

Adults 7,000 27,900) 	 20,000
 

Youn 5,0)0 188,00. 	 10 ,000 

"'ouction 	 19"0.oourCi; ,2AI1-' :urvey, 



Table !ii - 4 

Price Per Head at the Nouakchott Abattoir 

Dec. 1980- Feb. 1981 (000 UM) 

Caaels (i01) 
2 

(5 217) 
33 Large I )  Live Price 	 (Entry) Carcass Price (B_ 

) SraIII)1ediuri Large )ediuml) ? 1 

Canels (101)2/ (5 217) 3 
_ 

LO7 17.0 12.0 8.0 23.0 9.0 If .0I-can 	 22.;' 18.4 13.1 	 25.7 15.3 
lion 	 30.0 25.0 16.0 35. 0 20.0 3C.0 

Cattle (558)2) (13 279" 3) 

Loi7 	 14.0 12.0 7.0 	 18.0 9.0 1.0 
19.6 15.2 12.6 	 23.5 14.6 	 I,;. 8 

j -C--	 26.0 20.0 15.0 	 30.0 20.0 
2 ) (7 38) 3 ) 25.5 

She-a (437' 9) 

Low 	 2.0 1.5 
 1.0 	 2.5 1.2 2.0

Nean 	 3.2 2.7 1.8 4.2 2.4 	 3.3 

_ 5.0 4.0 3.0 ! 3.6 5.0
Goats (230) 2) (4 820)/) 

Low 	 2.0 1.5 
 1.0 2.5 1.2 2.0 
HIean 3.2 2.4 1.8 3 2.3 	 3.1 

4.5 4.2 	 3.0 
 5.5 3.5 	 4.5
 

1)Size o- animals is a relative measure based on carcass 
waight on the specific slaughter day. In general, however
 
the illowing categories apply (kg/head),
 

Large M'iedium S 1al1 
Camel- 2-0 - 150-200 Less than 150
 
Cattle 180 + 140--1-0 Less than 140
 
Sheep 33 + 20- 30 
 Less than 20
 
Goats 30 + 20- 30 Less than 20
 

_ c. head slaughtered during thc 10 visits, 

of head slaughtered during the year as reported by the 	Ins-pection d2Elevage. 
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Livestock Budgets 

Livstoc!. budgets for the three major species of livestock 

are shown in Table 111-'5. Tn contrast to the crop budgets in 

Chapter, IV -hich evaluate costs and returns per hectare regard

less of far. i. these are unit budgets in which the number 

of animals that can be att-.ded by one herder constitutes the 

6perating unit. Furthermore, these budgets in each case supply 

to a specialized :herd (ie. cattle only), whereas under actual 

conditions cattle and camel herds usually contain some sheep and 

goats. 

The results show that returns per labor day for herder 

owners are exceeded only by oasis culture which is severely 

constrained by land availability. In addition, the rate of 
0 

return on investraent by non -herders although quite moderate, is 

probably higher thian ioe.; other available investments in rural 

Mauritania. Me high return on the sheen and goat enterprise 

(nearly double the other two) is not unexpected, since prices 

are favorable. costs are low and demand in urban markets is 

high while supplies are often limited.
 

RAM' cti-ates from the variou, jurveys show that about 

30% of 'the noma.d- and ;0% of the sedentary rural residents who 

own livestock h-ie herders, In additior,... livestock is a popular 

investment for urban dwellers so that a reasonable estimate 

might be that ab-out 40% of the National herd is owned by non

herders.
 



Table III  5 

Livestock Budgets in Mauritania 

(values in UM) 

Incove Cattle Camel Sheep + Goat 

Number of Aaimals (Value/head) 100 (10 000) 50 (20 000) 100 (2 000) 
Value of Anipals 1 000.000 1 000.000 200,000 
Gross tlerd Increabe 

PercenL 7.5Z 6.2% 20.0% 
Value 75.000 62.000 40.000 

iilk- Product.jn 
quantity (litert) 8.750 10.000 3.150 
Value 43.750 50.000 15.750 

H-air - 2.700 3.600 
Tota2 Income 118.750 114.700 59.350 

Expenditures 

Feed, Veter;.nary, etc. 6.200 2.300 1.780 
Other and Miscellanecus (10%) 11.875 11.400 5.935 

Sub-total 18.075 13.700 7 715 1) 
Herder Cost 21.000 21.000 21:0001) 

Total Cost 39.075 34.700 28.715 
Net Return 100.675 101.000 51. 635. 

L""* - 365 365 180 ) 
Return per Labor Day 276 277 287 
Investment Ir-ome (non-herder) 79.679 80.000 30.625 
Return on Investmezt 8.0% 8.0% 15.3% 

1) Assuming hern is on trek for 6 months. The remainder of the year herding is done part-time 

by children and other family members. 

Source : RAS. 



Perac_ tcvs of 5arr 

:ahse 

by izer 

r -

.r A1o Cr.Livestock by iumbers of IMTI 

= cuit'vat-oi Percent of :r-erz by :-ze Group Whn: O-n Livetocir by ac. of BT Tota2 

2.1-3 

.4. 

1-iO 

iO 1-2c 

20.1--5 

3 

" 
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13 

-
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3C.0 
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Z 

Tote 147 % 15 A 47 4% 

iuzvey is u' nistedsedenLary -r.ponCenx . o reprted "r- 1 Pn sur/xcc and miewbers of an'ia1. 

-. i~t Pr.,dAi rtn Lur Ley 
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Tables -X3.,-5 and 111-6 aiso shor; the difficulty ir. attempt

ing to institute programsj to regulate herd 'irxvth 2 particularly 

the latter which cross, tabu].al.-s farmj by ,;ize and livestock 
-(measured in IP T r.ned by farmers in ea-h size category and 

which is indicative of the role of a liveztock enterprise in 

farmring o raticns Each nuw2:er in the Tabl.- is the percentage 

of responding farmeri iii each size of exploitation that also 

hase th-e jrecificdl number of 'JBT of livestock, The right hand 

column shows ti,a p.rcentage of responding farmers in each size 

group who own livcLtock. The bottom row shows percentage of 

livestock by oi.zs of hcrd owned by rc-sponding farmers. It can be 

seen that ovwr :rw half of the 167 responding farmers in our smnple 

also owrd iivec;-ock, 

EurppleM.I2.ntary livestock enterprises in farming operations 

have three ffunctions: first, as a form of risk minimization through 

development of resource:. in alternative activ .ties second, live, 

stock hords arc- i-ans of %on .monetary savings and capital formation, 

and third) coo.u.tion and/or sale of lives toch are impsrtant 

additions to :;,ontary and non-monc.tary Any programs!..ar-'.r's income. 

or actions to regulate herd size rust therefore, consider both 

the profitah'Lity of livestock herding and the functional aspects 

of joint crop'livcatoclh operations, 

It J.!I probaly rerJuire some of o;overnmenta. n.ction if 

herd numbers are to be limited by any other means than '"letting 

' nature tatcc its course . These could include such possibilitics 

as (I) forci.?ly lirmiting nurler: (2) rrovidi.g emergency scrvices 

during -years of po:or grazinTW conditiono,; ouch as stockpiling feed

stuffs fG:. .eierg-encyu.-c of tg trai'sport"-onstru'tr olaughter 

and cold rfacili::ic could be u>,d either,;torx, that under 

regular or -In ',.gcncy 4I,: '(.,nr 4 "It,,htcnn',!. xa-ipl&.nir1L 
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alternative profitable investment opportunitiesor (3) providing 

particularly for the non hArder portion of livestock owners who 

often regard liv. .tock oaly as a profitable investment. Each of 

these altern.tivs couli 1. w,:ighed againot the private and social 

coots of auirial v.iortality and rangeland degradation. 

It is turikely that any coercive limitations of animal 

numbers nor rastriction of grazing areas wauld be successful. 

Furthermore, the ':ost of tiaintaining a rural guard force 

of the size requirced to police the range would be enormous. 

Similarly th,! jccond alter-'.atve of prov:.dLng cervices either 

regularly or in emergencies. would be vary costly. The Kaedi plant 

has operated at a small fraction of capicity even during dry 

years. 

A third alternatiwv- night be to increase the number of 

of whom own livetockinvestment c.jort,1nities open to owners., many 

purely as one o f the most profitable investz.ints in the rural 

sector., One ju'-gstion has been the creation of a rural savings 

fund that would pay return rluivalent to the return from herd 

a fund were to invest domesticallyinvestment (9 il). If :3uch 
with the low tn=rinal efficiency of c:apit). in MHaritania returns 

to savers ,ould hae to bc suiisidized. Ti nwever these funds 

could be inv:!.!tcd im forJn money mrarkrts a r..±te of return 

exceeding thr. savings rat;- \4.auld be potso.2e. The idea may sound 

far--fetched, out at: least it would provid!e uzr alternative investment 

to rural p1op-.. Tn addition returnees f-om abroad would have 

an investment UsLion not h.i.therto avilable to them. At present. 

they often ijvc:,!t in li.vestock or urb-:.> rr-al etate and the reatkon 
of this type of ftad woulci provide an a .tional investment choice. 

Fixther , it: m1igh1t: ecoragc herder owner.:; ti sell additional liwn 

stock in .r ce!:.: uk their i..ediate ca-3. -eec-.0i - .7rting the extra 

funds at high returns and one that is les: risky than enterpises 

in the Sahel 

http:potso.2e
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Chapter IV
 

Crop Agriculture
 

The ecti:nate of crop production hi various 3ources vary
 

as widely as t.ioce for livectock. The eftimates of millet and
 

sorghum production, for example uFAO an-.. the '.vision de la 

Statistique a.ree in only tjo years in the fice, and for data 

production the estimates aze equal only in 14. The estimates
 

shown in Table IV 11 are those of FAC, since they are more 

complete than the other estimates For ex.=nple., FAO estimates that 

about 3,50r- tons of groundnuts were produced in Hauritania in 1979 

on about ha. The revised National Accounts do not mention 

groundnut production. The ;w.z Product'.on Cu,_'vey shows only a 

small surface :'An
groundnut. mostly in association with other crops. 

Field obscrvation by .L-, and other arononists tend to confirm 

the survey r--esultso So.. on thec one hand there -s no estimate at 

all. A relia-Dle statistical service within the 1iinistry of Rural 

Development is Ladly needed, It is understool that a project to 

establish such a service is getting underxiay. 

Production Tr..
 

Table TV I and TV ..2 show that the low level of productivity 

in the crop suT,"ector is not only the result of the recent drought. 

in fact the production of all staples shown a declining trend at 

a rate of .; ::er year since 1961 while ce:-,.eal production has 

declined at an average rate exceeding 'per year (Table IV 2). 

Roth rates of *ecline are the highest of any of the Sahelian 

countries.. (V7) over the long term is higher for ilauritania than 

fo any other country shown in the Table, reflecting the uncertain.. 

ty of production due to wide year--to-.year flu:tuations in surface 

and yield, 

http:Product'.on
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Althouph the amount of irrigated lard', has increased
 

gradually over :he period, increased pro.uction from these 

perimeters has not been any-viere near su:-ic-.ent to offset 

the decline in outvut fro!%rainfedireceior~ml agriculture. 

Farn Budget.
 

Table !I - 3 shows comparative farv, budgets for major 

types of fah-rning system. In each case no charge was made for 

labor and the resulting calculation is roturn per labor day, a 

crude measure of"' labor productivity in eac.. type of farming. 

It can be seen that returns to labor are very low in rainfed! 

(under !fO Even at 4 tons/haEJ7T.day)recessional griculture 

alow raturna but a part of- this is a functinnrice culture has 


of fixed price naid to growers by the age2.ctes of the GI!1.
 

Prices of 11 r' and 12 I, would yield the following results:
 

Price 1!t 'heturn f.eturn per Labor D'.ay 

11 U1'hg 2? 52'' 137
 

1^ i': 24,.5 " 164
 

Actually, the avcrage yield at present on the small
 

perimeters iS estimated to be slightly leso than 3 vit:'ha/culture
 

assuming double cropping, so that returns are only about 44 UM/day
 

if all reco:.a-,
ei'-ad practices are followed and the prescribed
 

quantities o .iuputs;,re use 
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"he stuall perimeters have bad problews with maintena c 

and repair of lift pumps. *ften the fLields are without water 

for several days, and since paddy is higaly sensitive to 

drought., yields can be sharply reduced.
 

The iudget estimates also sho'i that sorghum is much more 

profitable :Jer ha. than rice. Unfortunately, no Iauritanian 

experiments were available for analysis so results from one of 

the small irrigation perimeters in Senegal were used. The sorgum 

price is hircher than the paddy rice and input levels are lower. 

Thus the returns to labor are more than double those of paddy. 

Oasis culture is highly profitable, particularly uhen 

dates are gron :.n association with other culture2 In the 

budget estiates we have u~ed vegetables as the associated 

crop, alt'Lou;h cereals and forage are also coimonly found 

f sous.-arbrep",. Date prices are favorable and labor requirements 

are not excecsive.
 

The budget sbows two types of oases%
 

An intensively cultivatcd oasis near r major 

center (Atar for example) where markets are 

readily available;
 

An.oasis located some distance from a major
 

center. Associated cultivation is not as intensive
 

as in the above case. rXhia type is onfte asso. 

ciated vith a livestoc. erterprise.
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The C-asis Culture report est~ii-ates thet the total surface
 

of date palms -. .auritania is about ,..:)0 ha. Expansion without
n 

new techniques of tapping subterranean yater is probably limited 

to about 500 ha., Therefore, there is :u eleuent of monopoly 

rent in the return from oasis culture. 

In rainfed! ecessional agriculture the population practices 

subsistence farming, a system that prov:.des very little capital 

formation and concentratrates labor re,,rJ'rements at the beginning 

and end o." the crop cycle. If there ..s a surplus it may be sold 

at farr gate or at the local market. I the c)ror is poor, as 

it has seen in iwost recent years, there u7ilI be little involvement 

in the cash economy. The ?Li,Y; Production Survey reveals the 

low level of financial flows into and out of agriculture. Few
 

inputs are purciased and onl7 a small iportion of the output is so!. 

In addition, rainfed/recessional farmers face the risks
 

of low and variable rainfall, harmattan w.7inds at critical stages 

of the plant gror.th cycle, predator ari,' pest damage, and limited 

°
 
farm and village storage which is su-,ject to product loss an 

deterioration. 

Although money flows do exist iLn rural areas of 1Uauritania 

as shown th...e and incc:-ie Surveys, they appeari X.S Corcuption 

to be largely external to the farming operations them.elves, 

Nor does there a:,,pear to be any particular sotivation to increase 

money flo.s In fact, possilhly the opposi::e is occuri.ng and 

agriculture hznc been reduced to a seconiary role in terms of 

income generation. The c-uestion is, has the sector stagnated 

to the point whiere w-yithout major structural. c-anges it c.annot 

even reproduce the conditions necesaary,to its functioning in 

other than a susistence economy? 11o do-.:ot both the drought and 

http:occuri.ng


45
 

r.mport policies are at least partly responsible
GIRH price and 


for this lacL: of a "production dynami.. since they both have 

inhibited posibe supply responses even as demand for agri

culture proructs has increased, However, the decline has taken 

long time artd probably a complex of interrelated
place over a 

causes is 1:eoponoible for the secular decline in production 

and the current !tagnation in the subsector. it is questionable 

whether rainfe-. recessional agriculture can be expanded in 

-ik needed even pace with theanything l the amounts to keep 

growing cereals,
 

Irrig ted farminy reduces the risks encountered in 

.yieldvariations
rainfel'rececsional agriculture by re:ucing 

and increar.n , average y.elda, thereby increasing money incomes. 

1iorever, other t'yTpes of risk are encountered, notably management 

risk wherein the farmer -s introduced to a -new and more complex 

farming syste::,. Purchased inputs are required, necessitating a 

Also, timing iscredit systCii . with repayment expected at harvest. 

more important throughout the grouing season and labor require 

m: i,,s more evenly distributed than unitr traditional rainfed/ 

recessional far:ing. 

Cereal lalances 

2teadily declining production of cereals coupled with
 

population grouith has resulted in steadily increasing cereals
 

imports, At nrenent,. do!estic production of cereals accounts
 

for lessUn '% of domestic disappearance, !.hile commercial 

impo.:ts cf -cc and otler grains account :**- slightly more than
 

one- third and foreign donations for about one. half ot the supply
 

available for domestic consLLnption. imports from all sources
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including donations have steadily risen, as follows. 

Year 	 Ora.-tI Imports I ) (000 mt) 

99
1975 


1391976 


143
1977 
15019 7-" 

1521979 

The average 1976 7.3 domestic production of 25,000 mt
 

mt 	 gave a percoupled Njith average grain imports o' !45 ';0 

127 kgiperson yr,. a reasonablycapita cons-umption of about 

close appro siat^.on to the results of teto Consumption Survey 

in which per capita conscitption of rural oedentary dwellers 
was 134 krf '..7ile nomad consumption Vas nome:Th-t less. The folloa.in. 

tabulatio i-oc potential consumption i.n i57) and 2000 under 

three asswiptionv, 

no1) 	 liopulation growth at .'.5'. 'year with 

grow.th in per carit,.1 incomie 

year, per capita2) Population groWth at 2,"° 


per ye.r and an income elas,
income growth at 1 

ticity of devanE (E.") cereals T " 0.5 (a reason.. 

able approx-.iation of i:he results of the 

Consumptior. Curvey in "f.ich "Ajcome elasticity 

for the rural sedenataryw.7as estimated at 0,44 

population):,
 

capitala 	'Population growth at 2.5% per year, per 

income growth of 2%.'year a-i E. of 0.5. 

1) commercial and dni, ted srain. 

Source" ,'_'rae Tearboo', 

http:folloa.in
http:siat^.on
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Cereal Toequirements 

(77) mt) 

(1) (2) (3) 

1972 145 145 145 

1985 172 17g 14 

1990 195 206 21'." 

2000 221 239 23 

It is ov.ious from the foregoing that a major effort to 

restructure 2;uritanian zrain production X7501 be required. By the 

year 2000, iniport requirem~entc could reach 210%O00 mt or more. 

At current (194)) avervge value of impo-.:ted grain of %230/mt 

(midway betueen the maize'sor.hum -price o:7 1140,'nit and rice at 

9320/mt) the potential structural cost to the balance of payments
 

from cerealc imports could tctal US 355 ' nillion. Ever if half
 

the shortage is made up of chipments Vfrom international donors.,
 

the actual -Foreigncurrency financial cost could be as high as
 

US $25-3"' million at 19"; prices. 

Irrigation'
 

.ith the exception of small arzount: of irrigation from 

ground water resources, notably for 'as- culture and some 

small areas around wells., irrigation is litnited to the Senegal 

river Valley a-., . areas along tributary streams, In 1972: 11ali, 

Senegal and ,.aur'.itania set up the Organi.zation pour la mise en 

valeur ciu 'curve Senegal (DN.'V,.) to Oevelcp the Senegal .iver 

Basin. Individual irrigation projects are to be controlled by
 

member Governmeits, but the overall develo,mernt of m.jor infra

structure w:iiil be responsibility of CL X;. 
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gih/W- Dlans two major daa an\ntali 	 in Iili to create 

river and Diamaa a.e reservoir to control the flou of the 

o: the river to prevent calt uater intrusion, Theseat the mouth 

ai.out .259, 7" ha. in Hauritaniaodais wou.d Ilo, irrigation of 

total woreLcwever, tze col't o-- the two ,asic damr alone would 

than g6YG .illion, and in,1ividuai pro.ects contemplated -would 

require :.,.it'na! funding, L'nart, 7h- amounts pl!sged by 

enou<%, to begin con-t:'uction of the uppervrar.ous i.onorz tutal 

dara (in Nanatali) and canst-uction is scher uled to begin in 
1932!330 Ai].ouin a four to five year construction period, 

land slould be availableao: irrigation develop
some ad.t.o-,a. 


In the interim, howevar: scpe for additional
ment before 1.97, 


irrigated .evelop!)ment is V.-J.ted, 

a pour le Developperr.enitIn I.u-".tan-Ia, the C,ciete Hati.ona l 

flural (3C,.1Aj.,) is charg.ed wit- identif'ying executing: supervis-ng 

Mgationndother rural development projects.and nIanair,-


-ork has be:. ,:t: small village
To date, u..c: cYf _PD.U 

are


irrigation ier:'.i.eters (petits perimetres viliageois). These 


20 4' *-a. in area and divided

small peri :'ret., averafiing :!rom 


although some
into plots averagin- a.,.bout '), 2 ha . 

as u,,uch as 5,h r.wkvcnat a . ylj.eld of ", mt.'ha.crop
holdinrs are 


(which has not yat bee.2 autai.ned) on t-le average these
 

are much tso c-:..1 to su?.t a f .aM ilA :'C1.iDE.. houever,
 

.o5t fajili.es in th. c:ia.! periMeters will

believe- t'.at :'Taria 


land. a:"i that the irrigated
also far-n son-_ :.nfed'recesSAonal 

, no atter ho, small will lessen at least a portlon
landhohdin-tn 


shoTm that most

cf the production risk, 1he 7'roductiou :.v7 


farmers i:.:i v: per .:.ete.^s also arTi outside land. Capital
tL m-,all 

range from ,50.00 •20O0,"00costs of the 1-,'all perimete'ris 
" =. :,-,.[,;h (. j ," . . .. ; ' 

http:fajili.es
http:charg.ed
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Recently., a group of internationl donors led by the
 

IBRD has gianted credits for construction cf the Gorgol Irrigation
 

Project, on the Gorogi Moir!.iver, a trib)utary of the Senegal 
River.
 

This project will irrigate about 3,600 ha. at a capital of 

approximately $71 million and a total cost of $93.2 million.
 

Capital costs per ha. (including physical and price continguencie)
 

are projected at nearly ,20,00/ha., including construction of
 

the Fown Gleita Dam. An internal rate of return of about 7.4%
 

is estimated. !'artial justification for funding the project
 

is ccntained in the following statements:
 

"Its rate of return is low, - but not lower than rates 

of return projected for other irrigation projects 

or planned Studies), or inunderway (Boghe) (0Y13 

other sectors of the economy (CU-11,0S iron ore mining). 

This pattern suggests that t..e opportunity cost of 

capital in Mauritania is not higher than 7-% the 

main resons being factors associated wil .. 

state of extreme underdevelopment and several immutab.'ie 

natural constraints."(1) 

It is expected that the project w'll be completed in
 

also believes that it ia probably unrealistic
19W87. The LM.11. 


to assume that the process of irrigation development will exc-,d
 

1,2'1C 

least the nlext decade. (2) This would mean tfLat less than 20,OO0 

ha. would be under full irrigation by 1g8o. This schedule 

would do no more than barely keep up Z..th the increase in the 

,OO) to ha/year,. including the .vrgol Project for at 

cereals deficit.
 

1)IBRD Staff Appraisal Report, Mauritania iorgol Irrigaton
 

Project, 19CO, processed, p. 9.
 

(2)Ibid, p. 7.
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Price andL,7ari 'etinF, of Cereal, 

The conIbination of lo!.Y domestic cereals production, large 

scale coimercial imports of rice and tihe increasing voliue of 

has led to '- pricing systei that segments thedonate] ce:cal.s 

market an' .:is producer incentives, ,'t present, domestic 

production provides less than 207 of t1;a available supply of 

cereals, w1hile -ice imports account for about one third and 

over one .half of the total.lonationr, for 

of the surp3.y f:lx prices and set patterns 

'la-it-ional ,arketing channe]. vave to a large extent 

been replaced by governmental agenciec i:hat control the bulk 

of distribution. The 

three agenc.es involved are 

S.,1 X 	 (Societe ;fIational d' ., riort Export) has a 

tea and 	certain
monopoly on imports of rice., sugar, 

cloth In addition, it exportc gum arabic. 

The comisariat de i' Aide Ali-entaire (CMl) controls 

all donations including cereals, fixes prices and is 

res3.oncjible for distribution. 

0.... (Cffice '.Jaur5.tania de .. . is chared ith 

,.,:e stic price supports and 'Eith b,-.uilding reserve 

stoc.s from do,,,estic cereals ,f oductiono In recent 

yea::- ;:omestic proch.etion h- 3 aeen too low tQ provide 

any surplus to ad:. to reserves: an-1 its price support 

been minimal., ",rain purcahses havetcti-.ties have 
- . main function attotale" 	about 3.3010 tons, an 

is to store donated -rz.in in its warehouses.preiant 

http:agenc.es
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Rice Imports 

Thie volume of rice imports has steadily trended upwards.
 

increasiug from about 27.'YC mt in 1971 to more than 50,000 mt 

in 1979, i~Ci!;hfixes w'lolesale and retail prices in Nouakchott 

and distri;uit, o rice throughout the country at a uniform price 

with the ;elp of: a transport equalization subsidy which enables 

SOI -1'Xto f a flat transport !harge of l .?kg, regardless 

of dest4.=tion. 

! ter;ational rice prices, including those for Asian
 

° 
brokens (type arn grade usually imported h.y SgHIIH-X) show wide 

annual and. seasonal price variations, T'u'.ing 1930, the CIF price 

for Asian brG'c.ers increased fJrom avout ..24,.:'mt to a level of 

about ".t2l. a "baremes" of the cost to'aI le IV-4 shows 


SCHI.EX .at , .'Zwt and t....' .. 

Ta'ale 1V $ shows a second "barenie" of the cost of 

processing and marketing domestically produced paddy. At present,. 

with the small production in ,.auritania, most paddy is auto"

consumed after hand threshing However, a small volume is milled 

commercially but is almost all sold locally in the producing 

area, It car te seen that domestic rice is currently somewhat 

less costly to produce than imported rice delivered in the paddy.. 

growing a-e'_cs along the river. ,!fowever, it cannot compete with 

imported rice in 1,ouakchott, ice prices, however, are trending 

uprard.. a-v . .hve shown a second series price at $400.!Jt. The 

price dif-rtial narrows substantially. although impcrted 

rice would still serve the ,.Iouakchottmarket. 
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Donation,
 

is responsible
The 7orati.ssariat ie !'.ide Aliretaire 

for securi:.ng ;.n, distributing donated food, principally cereals° 

.froi6,OrY" mt to 90,000 mt sinceTotal donato. :t,ave varied 

1976 A rortiou of the donated supply ;c duistributed free to 

the balance is sold currently at pricesindigent fiiie,; and 

of 10 tM..- -.n .:ouachott and i'U;,,kg in tze interior to eligible 

from these sales are used tolow income .:ec.x:ents Proceeds 

cover transport and distribution cost:, D;ortions include sorghura, 

rou:: and iaize.wheat an. cice 

http:securi:.ng
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.Table IV 

Cost f im,port.ng Rice
 

(UM/mt exce:pt for CAF prices)
 

'rice CAF ($) 3251 400 

IR-, equivalent 14,625 18,O00 

uying expenzen 292 626 

rharfage and transit 1,500 105O 

Sub-total 16,417 20,146
 

eneral Expensc 2.0683 3,292
 
!axes 
 493 604
 

largin 294 352
 

torage 320 320
 

Co.:t uou kchott 20,206 24,714 
3,0002).Transport to interior 3,00O2) 

Cost Interior 23,2052) 27,714-' 

(25,206) 3) (29,714) 3) 

)The price for LrL= 1 urekrzaP is estimated at $'420/mt CAF. Using 
=the furtmn I - 16.35 +70 IL (Y price cf brokeno Y price of 

5% brokeno) tho price CAF Nouakchott. - amit $320/ton.1 We have 
used a figure of -325. 

This is i uubsidized transport cost. The actual cost of transpoort
 

is ectimated :!t 5 UM/kg. 

)Unsubsidized cost averaging 5 Ulikg. 
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Table IV - 5 

Cost of'Procesing Dowtic Rice 

Producer Price of -Ieddy 11,000 

Transport ad FLId.d1ing 2,000 

Sack5 and Labor 500 

Milling (paddy) 1;800 

Stcrage 500 

Sub total ex-mill 15,800 

Conversion 0.60 

Rice ejuivalent/ton, 24,500 

Less price of by-T..roducts -i)80 

22 700 

Transport 'Nouakchott, 3 , 0 0 0 ) 

Cori. delivered 27 70' 

l)At subsidized charge (see Table'IV-2 

2)Unsubsidized,transport cost averaging 5 UM/kg. 
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iarketinc o*F Torestically ?roduced Cereals 

A networ!: of private traders rti1 exists to market mille: 

and sorghua the traditional :,Jauritanian cereal crops. These 

include primy *,rain buyerE, transporters. wlholesalers, caravan 

merchants .d -:etailers, ,ftena .mercea: carries out two or more 

functions.
 

.!.:.e ,rijaary pri_ buyer resides in the production zone. 

Ile :-,ay o.n 1.2s:n store, or he may rier' rcsercve.as a local. 

collection point for locn.ly produced grain, Part of the collectedL 

grain is so. to rural non producers and another part may be 

sold to trarnsrorters, wholesalers or even urban retail Merchants. 

In some cases.he i'Aay be the agent of ar: ur:a.. wholesaler who 

supplies hi 17-.17."- staples such as tea. ,, .:: ., condensed milk, 

etc. In zo-ne localities members of farm households, usually 

women, sell s:,e!! quantities of cereals :in local merkets. 

Tr.jnsyort3_rs sometimes buy grain from farmers or local 

maricets dlur:.me, trips. They -employ the snaie cash and barter 

methods uce:.. *,yprimary buyers amd may supply urban wholesalers 

and 'or ret.z.3.er, 

... . distribute a fairly ile range of products 

and consectuentl.y cereals are orly. a sm..,.. 2raction of gross 

sales. An Intivi,dual may di.spatch suga.::: anrd tea into rural areas 

to pay for C'.s pirchases and cal obtain 'airly large quantities 

of grain, uc-I to 1-000 tons. The larger r.holesalers have trucls 

and i.arehouses and sell to smaller wlh.olesalers and retailers. 

Ubolesalers z-i.so import illet and sorgv.u-.! :from. mei'hboring 

countries, notably ..alio 

http:ret.z.3.er
http:dlur:.me
http:sercve.as


56. 

Ccravan-l ershants are sonet-LMec otr-ers of land culti.. 

vated by sedentary farmers also purchlase grain from producers 

and primary luyer3 These merchants aiso move grain from I.ali 

and Senegal arI sell to nomaCs, prima.y iiryers and others.
 

io attmipt has been rnade in tiir, -'eport to assess the
 

efficiency o' this traditional market. Table V 6 shows
 

sorghmi in various stages of theestimated :.rces of millet and 

c lain in 1979 8Oo These prices zl-ould be viewed withmarketing 

caution since they were obatined from seveal.different sources,
 

who often provi.-ed conflicting information. 

the dual function of building%C is also charged 71j.th 


storage stocks from domestic production to supplement the
 

:..d ,rice guar:.tees to'producers.private _ra.'e to provide 

The age-.cy has been relatively unsuceaaa:!ul in building stocks 

low cereal production in Uauritanla. ?urchases havedue to the 


in 1977/78 and
been limited to 1,500 mt of millet and sorghur 


014C TMxehouses are principally
1800X mt in 1973;79. At present, 

used to holA iraported grai.n. 

Cereals ?rice comparisons
 

The rid increase in rice importv and the volume of 

donated cereals have until recently elfectively cut off domestic
 

Since they receive importedproducers from the ilouakchott market. 


urban dwellers
cereals at relatively low or subsidized rrices, 


higher priced tra-.
tend to change consumption habits away fro= 

interior marlets was there anyt'k.:'*-gditional cereals. Only in rural 

approaching price comparability during -"') and even there, a 

substantial segment of the non farm population receive donated
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grain. Table I! .6 summarizes a rough compar.ison to cereal prices 

in various mar;:ets in Se:te-A,er 19Z°,'., I. cautionary note. these 

prices requir-e much w'ore research and vz:ji.'!cati.on. 

On V.'oveui~er l, IJ f-ced wi,:h huge and gro,..ing losses 

in its rice :2.i,;ort proqrami, SOP:!?7. r2:.eA reta.l orices of 

brokens to 17 l hg and th.e price of r.Tho!e grain to 30 U!' kg 1J '2 

has nonitore- prices in the three main iual.c'.,ott markets on a once 

weekly basis, during Decern'erm" i2 ar January; 1 S1o The resul t 

of this i4nvesti.otion are shorwn in th, eacon,' half of Table IV 7 

and confirJi t-ese higher prices. Curren: {1.I) prices comparisons 

in rural ,.ari.-ets are not available nor current farmgate prices 

in the srrinq¢ o' 190 (1 

Potential %:,ielr-e in 11ainfed.i'2ecessionai .,Lgriculture 

Enou[i1 basic informration exists on crop response 

to light appications of :':ertilizer (,iai.ny nitro'gen) in rainfe.21 

recessioni agriculture in Sahelian couutries were rainfall is 

less than . ian, Table :kV ,' sl:otys the ::ecults of soe of the 

available tr-ials., 

it s"'oui. 'e remembered. howeer.. that these are experiment 

station results, and yieldc are much h;*.-;ier than they would be on 

farms. A normal "rule of thumb" is that far-m yields will be one h:alf 

or slightly ,es of experiment station viels. Nevertheless, it 

should be poss.iibe to double yields of millet and sorghum (presently 

about 31C h:...) in rainfed:'recessioal .an-is in i.auritania in 

areas where r,.'.nfall exceed 450..500 m, without changing any basic 

technology.,
 

1 e have also monitored.i incoming an- retail prices of vegetable
 
in the ij.Tuacx.ott narkets. These data will be passed on to th-e
 
USAID Wegetab!le Projeci,
 

http:rainfe.21
http:vz:ji.'!cati.on
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Table IV- -5 

for Domenstically ProducedZomparative ?vices 

(UM/kg) 

uillet 

13 15 14 - 16Producer Vricc." 


Irice at Local Market i-, 22 18 - 20
 

'ost of Transport 5 6 5 - 6
 

24 ~ 26
Vholesale iPrice Ioua!-chott 28 - 30 


25 -- 28
Retail. Price Ncuakichctt 32 341 

and se.Sources XR14.S Production Survey and interviews with buyers 

1n local markers.
 

Thesc -ire prices irL the dry season. Information on prices1)Note. 

is not available.during -the wet season 



Table IV -. 7 

Pricetu of Cereals in Nual.kc1.otL ard Interior Aarkets 

August 19"Q0 (Uf1/;g) 

NOUakchott interior 

.li.Jet and Sorghur' '30 35 18 21
 

7.J(:e (,ONIMEX) 1.4 
 18 20
 

1)ouxte Cerea! 10
 

.ecember 1080 -February 1981
 

1-iilz!t and S;orghum 32 - 36 ITA
 

Rj.c 17 - 301) I
 

Donated Cer;ais i0 8
 

)17 tIM/kg for brokens and 30 UI/kg for whole &rainrice. 
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Such an increased 170uld add ovar 40.7). Ui.A in value.ha. 

at a cost of about 400 UM/ha, (12 kg Urea and 6 kg of TSP,) The 

Kaedi Ex-eriment Station could introduce station and field trials 

to detemane ontimum fertlizer.applications as well as to test 

seed best a:a;ited to Eertilizer. At te same time a small group 

of extension agents could be trained and assigned to such a 

project.
 

D.uring the first year, the proect rxac(ht encompass about 

farms0 (. ha.) and lands,..... i; 1ieri ouaco probably 

requiring z.nr.ut- of about 7s-...extension agen.ts and tons of 

fertilizero. satisfactory the prograr, could be expanded at 

a rate of farias per year (6 V) a .:.o.ional agents.) 

Farmers i.ould be expected to pay for t.-e fertilizer at harvest, 

either in cash or kind., 1robably Oj-IC slcnld be the agency to 

distribute fc-atilizers and receive payment, at least until such 

time as village pre-.cooperatives or cooperatives are formed.
 

Tihe fore-oing prograij could -e accomnpanied by a simple 

crop insurance scheme, subsidized at firs. but possibly made self' 

supporting later. It might u7ork as follo-',s 

.ztabblish a base yield for the area. 

In case yields on the cooperat-.ng farms fall belou 

that.igure Iby some Dercentage, .iake up the difference 

in cash. 

!f yields are above the standard by some fixed percentage, 

charge a small in:iurance prw.iurn: payable at harvest. 

Eventually the program might become self supporting. 

http:cooperat-.ng
http:value.ha


i 

Fable IV-8. Potential Yields in Rainfed/Recessional Agriculture
 

Organization 	Location Type of Farming Crop Fertilizer Yield/ha (kg)
 

IRAT 	 Ser.egal River Recessional Sorghum 100 kg 1,600
 
Valley 

IRAT 	 Senegal River Rainfed Millet 100 kg 1,400
 
VaJ ley
 

IRAT 	 Senegel River Rainfed Cowpeas 100 kg 1,300
 
Valley
 

IRAT 	 Mali Sorghum 100 kg 557 (net
increase)
 

IRAT 	 Upper Volta Millet 100 kg 596 (net
increase)
 

IRAT Niger 	 Millet 30 kg 1,700
 

Cowpeas 576
 

1) Interplanting: rID: 1980. Annual Technical 	Report, Niger Cereals Project,
 
A.C. Cunard.
 

Source: 	MonagomarY The Economics of Fertilizer Use on Sahelian Cereals:
 
The Experience in Mali and Upper Volta, REDSO/jA Processed.
 

IRAT Les Travaux I'IRAT en Mauritanie, 3ref Apercu et Bilan, 1970.
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The program outlined above ',oull have - ia.jor benefits. 

Toeti''.,:.' they ,,.ould p.rtially (!.ut certainly not 

entirely) el iA-iate soia o-: -..::e r:ick inherent in rai;:-:Ct.' 

recessional culture in ia::tani.-.. 

.. and production shoulr L increased and farmers:.fielrs 

s.oud 'be a.'le to enter the ;.r-et economy to a greater 

e:tent than at present.. 

hiy sta.:tIng on a amall scale .esson- can. be learned, 

I--r--ini-trative procedures Oevelopeii and experimental 

aA fi.led data g.t',ered and ev .Ju.ted. 
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,.apter V 

The Prmrluctiou survey 

ic 2ij 

Survey, cow.ctp. in 7 ,eand cu.exented by a survey 

T .!c L:'M:e. .. rnr;.zes the -. ings of th, Production 

k brief 


in Octobcr - from this survey,
12 K..ori-.nons of the dta geierated 

bAve beer). u.i.cl r t1.s and o:tler !.:. reports. In 

particuaz, :az'r..;ate price .rsforrmatiois :for both crops and live 
;
,
stock anr- f..-::. e rates ?7.?.re een us in te subsector reports 

ar.l in p-t o:" the marketing analysis,, 2o-le additional product.on 

data have '.en useful (with appropr4.a,-. zi te-pretatioa) in the 

oasis an., 'v:tock subsCctor reTPorts. Ti -ose,!ta mill not be 

repeated Le:co 

Thot original questionnaire coar'.rted of 43 pages ,ith over 

500 iter.s for response: The responses nC. estimates shown in this 

': &-egardc-A cative andchapter s L'. .e a:: only i.'. conclusions 

drawn therefrou should 1:e qual ie: ap;o':ri acely. 

flespor.e_ to the : urvey 

I.;l....I7 1 shows reponse to the .urvey0 Cut of 2i/ 

questionna.;:ec, I57 sho.e,-" the surface w,,hile in only 1J4 

:eoso" e=S cou.. .urface ',.e relater wiLL; n.rotuction to obtain 

yields. :.-ncc th'e rate o', va!lid respgonsec .s not proportionate 

to the .'arm;z within the zones,, te sam-.,le is automaticacly 

biased in '.vo1 of those zones where reoponse is hh.,-est,, Of 

http:product.on


interest. however, is the deree of livestoc% oimership by 

wrmrs.no ±ad cropp--sedentary f e ore than 34 of t ±e a 

land ,.!so ha,,1:1.vestock- a riskr prevention an, ca.rital formaton 

measure (sce -"!apter11) 

Size of Parn and Type of Culture in the gro..Ecological Zones 

911,3.e 2 through V 5 give bau .c characteristics o:.f 

farming -i.the agro ecological zones. Principal types of farms 

and aounts o'L land cultivated in each type of farming are shotm, 

areasIn addition,. a breakdown of numbers o- :Thrn.o and cultivated 

by size have been made. 'he tables are npercentage terms. 

,ercentage of multipleIt is interesting to note the piggh 

enterprise exploItatior, urther analysci g'ives the following 

total irmsth!categorybreakdown of the 311, of " in 

n-,i.-e combinec! irrigation, -raii."-ed:I,'recessional 
,..~arL,.,.g
 

412.ze dierI recessional culture 

3!.'! are oasis and other culturv, including culture 

"sons abres" 

P" s- combined Ta16 end oualo
 

~!* cx[
 



.2otal 
nestiorfairr 

Total 
son~c2 

Total 
With Croc 

S 0-

Total 
.,ithSurface 

Total 
.griculture only 

o& 

Total 
Livestock only 

Total 
Agriculture 

Livestock 

Total 
Farms 1ith 
Production 

57 

4C 

4). 

57" 

7T. 

53 

43 

41 

5) 

74 

48 

36 

33 

40 

42 

36-

23: 

32 

35. 

41. 

36 

5 

19 

28 

23 

7 

8 

10 

32 

12 

31 

14 

12 

19 

23 

12 

9 

42 

16 

Eotal 2/7 261 199 167 111 62 83 104 

.lier-eroductior can be related to surface on which it is produced. 

Source: IAU1S study on Production Survey, 1980. 
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In irrigated agriculture the very small size of the 

in the c:.qall village perimeters makes itindividual h!c0iings 

imperative to a additional land to provide food for the farm 

family. The cor ined rainfed.'rece-ision,,! culture can be reviewed 

as an atterat to minimize risks in eaclh type of culture., while 

provide additionalthe combination of crops in oasis culture 

income to an already profitable enterprise at low marginal cost. 

the num.ber of combined crop. livestock enterpriseIn 	chapter 1M3 


is 	 discuosedo 

T 	 'r -V 6 and V 7 give a picture of the types of 

eacb agro ecological zone, ohowing both percentagefarming in 

of 	farms and r..-rcentage of surface in cach kind of exploitation,
 

t .ejselves.but relater] only to lands. -.ithin the zoner; 

'legional 3Cmia.a.,e 

Tahles 'i 3 to V 1G give an estimated breakdown of the 

number of ;'artic by types of farm and by size of farm. In addition. 

the 	percentage of total land in each region by type of farm is
 

shown. Again, since the sample Tyas not chosen to b-e representative 

regardedregionally. tle information in theoe tables should be 

iicative. A more detailed brenkdon of percentagesas only 

of farms and 1nd area by types of farming within each region is 

shown in T :i!erj V 11 ard V 12 



Table V-2. 	 Estimdted Percentage of Total Farms in Mauritania by Type of Farm
 

and by Agro-Ecolooical Zones.
 

Zones Dieri Oualo Falo-Fonde Recession Irrigated Oasis CombinedI) Total
 

1 	 1.0 3.0 1.0 0.5 3.0 0.5 12.0 21.0 

- 0.5 - 0.5 - 14.02 13.r 

- 1.0 5.0 19.03 5.5 3.5 	 - 4.0 

4 3.0 C.5 	 - - - 11.0 7.0 21.5 

5 8.5 3.0 	 - 1.0 5.0 - 7.0 24.5 

Total 31.0 10.0 1.0 6.0 8.0 13.0 31.0 100
 

1)_Two or more twoes of farming practiced by one operator.
 

source: Op. 	Cit. 



Table V-3. 	 Estimated Percentaqa of Total Cultivated Land in Mauritania by Type 
of Lxoloitation in the Agro-Ecological Zones 

CO 
Zones Dieri Oualo 
 Falo-Fonde 
 Recession Irrigated 
 Oasis Combined Total
 

1 1.0 2.0 2.0 0.5 (1.0 (1.0 11.0 16.5
 

2 11.0 - - (1.0 - <1.0 -	 11.0 

3 2.0 17.0 - 0.5 	 - <1.0 5.0 24.5 

4 3.0 3.O - -	 - 3.0 13.5 22.5
 

5 7.0 3.0 - 1.0 1.0 - 13.5 25.5 

6 -...-

Total 24.0 25.0 2.0 2.0 1.0 3.0 43.0 100
 

1) Two or-more Tyxs of farming practiced by one operatoi 

Source: Op. 	Cit.
 



Table V-4. 	 Estimated Percentage of Farms in Mauritania by Size and
 
Type of Farm
 

-Size Dieri rualo Falo-Fonde Recession Irrigated Oasis Combined Total
 

n0 - I 1. 0.5 - 3.5 7.0 10.0 9.5 41.5 

1.1-2 8.& 2.0 - 2.0 0.5 1.5 4.0 18.0 

2.1-3 5.5 .2.5. - 0.5 - 0.5 3.5 12.5 

3.1-4 2.0 1 -.... 2.0 5.0 

4.'-5 	 0.5 0.5 0.5 - 0.5 0.5 2..0 4.5 

5.1-10 2.0 - 0.5 - - 0.5 6.0 9.0 

10.1-20 2.1 2.5 .... 3.0 7.5 

20.1-50 - 1.0 .... 1.0 2.0 

50.1 + ........
 

Total 31.0 lu.O. 1.0 6.0 3.0 13.0 31.0 100 

Source: Op. 	Cit.
 



Table V-5. 	 Estimated Percentage of Total Cultivated Land in Mauritania
 
by Size and by Type of Farms
 

0 Size Dieri Oualo Falo-Fonde Recession Irrigated Oasis Combined Total 

0 - 1 1.5 (1.0 - 0.5 01.0 1.0 1.0 4.0 

1.1-2 4.0 1.0 - 1.0 <1.0 <1.0 2.0 8.0 

2.1-3 4.0 2.0 - 0.5 - <I.0 3.0 9.5 

3.1-4 2.0 1.0 - - - - 2.0 5.A4 

4..1-5 0.5 1.0 1.0 - 1.0 1.0 2.0 6.5 

5.1-10 3:0 - 1.0 - - 1.0 11.0 '6.0 

10.1-20 9:0 11.0 - - 12.0 32.0 

20.1-50 9.0' - - - - 10.0 19.0 

50.1+ - ..... 

Total 24.0 25.0 2.0 2.0 1.0 3.0 43-0 100
 

Source: Op. 	Cit.
 



Table V-6. Estimated Percentage of Farms by Type in Aqro-Ecoloqical Zones
 

,'Zones Dieri Oualo Falo-Fonde Recession Irrigated Oasis Combined Total
 

1 5.5 14.0 5.5 3.0 14.0 3.0 55.0 100 

2 9.1.- - - 4.5 - 4.5 - 100 

3 2b.u3 19.0 - 19.0 - 6.0 28.0 100 

4 14.0 3.0 - - - 51.5 31.5 100 

5 34.0 12.0 - 5.0 20.0 - 29.0 100 

Source: Op. Cit. 



Table V-7. Estimated Percentage of Surface by Type of Farms in Agro-
Eclogical Zones 

c' 

Zones Dieri Oualo Falo-Fonde Recession Irrigated Oasis Combined Total 

1 

2 

3 

4 

5 

6 

97 

10 

11. 

28 

9 

-

68 

15 

12 

11 

-... 

2 

2 

1 

-

3 

1 

-

-

5 

2 

1 

1 

13 

-

69 

20 

61 

52 

100 

100 

100 

100 

100 

Source: Op. Cit. 
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Crop Production
 

Ta',.le 13 and V - 14 show p}roduction of selected crops 

by agro ncolo.-ical zone -and by Adkministrati.ve legiou. In effect 

Zones I and 2 are the major production areas of tiauritania. This 

should provide the gIRI:l with sectors in 4h1ici to concentrate 

agricultural in'qprovement trograms. Like- ise, Tiegions 4 and 6 should 

be the poles of7 agricultural develomc:.t. 'forghum production in 

the sample exceeded millet production ily a -ratio o2 2 to 1. 

Sorghum yields averaged about 301, kg 'ha -h,7;le millet yields 

averaged 3C 'ha. A , hted. yield for tLie two crops (usually 

reported jolatly) averages about 313 . ha 

Expansion of the Sample
 

In an attempt to get a rough "" • of the total cultivated
 

land in T.:auri.tn.nia, the sample data 'were expanded using followiing 

factors:
 

"lie redian farmw size is 1.5 ha.
 

The rural sedentary population in lhe"fichiers village"
 

formulated 1uring the 1977 census is 713,520.
 

The average rural household size, obtained during the
 

...n...al production survey, 4.X ., persons,,'ousehold,
 

'he percentage of the -sample ! -population engaged in 

livcotock rearing only in 24." 'eav-lg 75% of the 

nopulation enyaged in crop farming. 

..he fomula for expansion is therefore. 

7l3..,2o X '.).76 . 1,o5 95,61,6 ha. farmed by the rural 

zede ary population. In add.tion some land is farmed 

by noiuads but his information is not included in the 

s amp1e, 

http:Adkministrati.ve


Table V-B. Estimated Percentage of Total Farm in Mauritania by Regions and
 
by Type of Farm 

Type of Pieri Oualo Falw-Fonde Recession Irrigated Oasis Combined Total 

Farm 
Region 

1 2.0 0.5 .-.. 2.5 

2 1.0 3.0 - - 4.0 - 8.0 

3 1.0 - - 1.0 - 0.5 1.0 3.5 

4 7.0 3.0 - 2.0 - 11.0 23.0 

5 - - - 4.0 - - 6.5 10.5 

6 10.0 3.5 1.0 0.5 2.0 0.5 .5.0 22.5 

7 1.0 - - -- - 7.0. 5.0 13.0 

9 - .... 1.0 2.0 3.0 

10 9.0 - - 0.5 - - - 9.5 

12 - - - 4.0 - 0.5 4.5 

Total 31.0 10.0 1.0 6.0 8.0 13.0 31.0 100 

S.,urca: (!-,. .. 



Table V-9. Estiiiated Percentage of Total Cultivated Land in Mauritania
 
bv Region and by Type of Farm
 

Type of
 
Farm .ieri Oualo Falo-Fonda Recession Irrigated Oasis Combined Total
 

Region
 

1 .2.5 3.0 ..... 5.5
 
2 2.C 16.5 - - - %*10 - 18.5 

3 <1 .0 -- - 1. " - <1.0 6.0 7.0 
4 -35 2.0 - - 1.0 - 12.0 1"7.5 
5 - - 0.5 - - 6.0 6.5 

6 
 B.0 3.5 2.0 0.5- <1.0 <1.0 4.0 18.0
 

7 (1.0 - - - - 3.0 11.0 14.0 
9 - - - - (1.0 3.0 3.0 

10 ,g.0 - - <1.0 - -8.0 

12 - - - - 1.0 - 1.0 2.0 

Total 24.0 25.0 2.0 2.0 1.0 3.0 .43.0 100
 

Source: Op. Cit.
 



Table V-10. Estimated Percentaoe of Total Farms in Mauritania by Region 

and by "Jize of Farm 

SIze of-
Farm 0 - 1 1.1-2 2.1-3 3.1-4 4.1-5 5.1-10 10.1-20 20.1-50 Total 

Region 

1 1.0 - - - - 1.0 - 2.0 

2 4.0 .... 3.0 1.0 8.0 

3 0.5 2.0 0.5 - - - 0.5 3.5 

4 7.0 7..0 4.5 0.5 1.5 2.5 0.5 - 23..5 

5 6.5 0.5 0.5 - 0.5 1.5 0.5 - .10.0 

6.5- A.0 6.0 3.0 1.5 2.5 0.5 - 24.0 

.0 1 .0 1.u 1.0 0.5 1.0 1.0 0.5 .12.0 

9 2.5 - - - - 1.0 - 3.5 

10 3.5 2.5 0.5 0.5 0.5 - 1.5 - 9.0 

12 ?.5 - - - 0.5 0.5 - --.. 

Total 41.0 17.0 13.0 5.0 5.0 9.0 8.0 2.0- 100 

Source: Op. Cit. 



Table V-11. Estimated Fercentage of Farms by oTypes in Administrative Regions
 
in Mqauritania 

Region Dieri C,ualo Falo-Fonde Recession Irrigated Oasis Combined Total 

1 
2 

3 

4 

5 

6 
7 

9 

10 

12 

75.n 

13.5 

17.0 

32.0 

-

44.0 
9.r 

..... 

95.0 

-

25.0 

38.5 

-

13.0 

-

16.0 
... 

-

...-

-

-

-

-

5.0 

-

-

33.0 

-

35.0 

3.0 

5.0 

-

-

8.0 

-

8.0 

87.5 

46.0 

17.0 

-

-

3.0 
55.0 

33.0 

-

-

-

33.0 

47.0 

65.0 

21.C 
36.0 

67.0 

-

12.5 

100 

100 

100 

100 

100 

100 
100 

100 

100 

100 

Source: Cp. Cit. 



Table V-12. Estimated Percerntage of Surface by Tvpe of Farms in Administrative
 
Reai'-ins in Mauritania 

cc 
Region Dieri Oualo Falo-Fonde Recession Irrigated Oasis Combined Total 

1 

2 

3 

4 

5 

6 

7 

9 

10 

12 

43 

11 

4 

1-9 

. 

4t 

>i 

-

93 

...-

57 

87 

-

I] 

-

19 

-

....-

-

-

-

-

10 

-

-

-

-

10 

-

5 

2 

-< 

2 

-

-

-

1 

-

-

55 

2 

3 

-

<1 

.21 

1 

-

-

-

83 

9-

95 

21 

79 

100 

45 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

.S.ource: Op. Cit. 



Table V-13. 
 Estimated Percentaoe of Total Mauritanian Production of Selected
 
Crops by Agro-Ecological Zones
 

C 	 A-E 
Zones Millet. Sorghum Rice Corn Niebe Groundnuts Dates Others
 

1 12 31 92 71 5- 1.7 

2 39 29 3 - 42 - 5 
3 23 26 .... 8 

4 11 7 - 5 - 6 79 81l) 

5 15 7 5 24 - 94 8 2 

Total 100 100 100 100 100 100 100 100 

1) Most vcetgeILrs, forages and grains in association with date palm culture. 

Source: Op. Cit. 



Table V-14. Estimated Percentage of Total Mauritanian Production of Selected
 
C.rops by Administrative Re-ions
 

Regions Millet Sorghum Rice Corn Niobe Groundnuts Dates Othors 

1 

2 

3 

4 

5 

6 

7 
9 

11 

<1 

-

34-

4 

35 

1 
-

-

4 

-

30 

14 

18 

5 
5 

. 

.-

-

93 

-

7 

-
.-. 

-

<1 

19 

76 

5 

-

-

8 

-

6 

-

-

94 

-

" 

-

12 

12 

17 

-

47 
12 

13 

7 

5 

40 

10 

12 

15 

-

24 

-

-

-

-

-

92 

-

-

-

_ 

27 

Total 1O 100 100 100 100 00 100 10 

Source: Op. Cit. 
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...- s esti.mate probaly overstate; the arount o. lane, i.. 

farias: since un:"oubtedly there are rural :-edentary rl-;ellers 

engaged in othe- activities than agricultu'.' oi livestock, To 

check on tte a.3ove results the Eol'ioui,": .*ata were used. 

The-:e '.,ere CI:;5 fam"iies in the 1977nar:a reiported 

cenmus, !f each :.ily Fatnred i mei:r,size of 1.5 ha, 

th:e land2 farmieJ .ou~i approxi':ate 92 100 ha. 

Sei:entary and nol-.iadic e .ployment in agriculture in 1977 

•VMs eztyjmated at about !2,<§ . technical "rule of 

thu:.b" is chat one nerson can ::a'.::r 0,75 ha. byabout 

trJ.tional ~methods. This estiuate would give a total 

oz ',out 93. K00 h. 

T>e 197,').C fiel survey of t'.a -7orld "7ood Program 

arrive1 at the conclus.;on th.,t slightly more than 1010,[' 

. ,rare cultivatedt during th:.;.cro-7 year. 

f.urthcr examination of the sem- data indicates that 

millct/so-rgu,yyields avera-ed about 2,7 gi'ha.. with sorghum 

production totr'!ing about t.ice millet -::c/uction. Approximately 

'2% of the totl surface -s d:evotcd to ghini 'millet production 

or alout 74. C" h. Th av. production= afterwould give ntiiat 

deduction :'cr s2e&, of aLout 24,53.'., tons of? ,i.Ilet and sorghura, 

an astimate .:.rcsonble aecc~ent with - estimates of the 

tivisiol, '.e I.i..taitistiqjuc c 22..")G0 tonc,ut: well belo,., the FA§ 

estinate ofc 35 :<;O tons, (I2 slioulI ;e ":emem;,:ced, hovever, that 

7A0 has t*e habit of rev'-:l.ar; its est-.r,-.'y the year follouing the.ir 

irst pu'..!i ,) The ".'7 orodIuction 2sti.ates are the most 

recent avr.1, .iD and i.t is ossible t:hat 'A .i. later revise 

its esti~Atez. .. i.7 estimates do aot include production..'utbermore. I'.' 

1y nomad ;iut~u::.5ts Therefore, tL.ere .. a Dossible understate 

ment of toP.. ,.::oductiou, T.is iay be..---t-. ofset lue to :'x: 
possible over.eti ate oZ the rurnl sedenary far..n1, pcpulatio., 

http:rev'-:l.ar

