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SUMMARY AND CONCLUSION

In the framework of the RAMS Project, it was agreed that

a subsectorial study should be made on oasis farming, in
light of the place it holds in Mauritanian agriculture and
the role it plays in production in the rural sector. The
truth is that this subsector has not benefitted from serious
actions equal to its problems and its social and economic
imnortance, but it has nonetheless enjoyed limited, isolated
actions which have been few and far between with no major

impact on productiaon.

As it now stands, the only action worthy of note is the inte-
grated development project for oases financed by USAID with

a2 budget of $US 6,600,000, The outcome nf this project should
be determined by the level of efforts to be developed in the
follow-up stage, since the project study in itself does not

permit any a priori evaluation of its effects.

A perusal of the basic data has shown that from the ecological
viewpoint and from that of the natural resources on the surface,
it appears possible to develop oasis farming wherever water is
available, as long as the best adapted plants are chosen; so,
depending on the proper pluviometric conditions, the results

of developing this activity in a given area would be determined
based on purely economic criteria or on purely social criteria.
As far as manpouwer is concerned, there do not seem to be any
problems, quantitatively speaking. The qualitative aspects
are characterized by very slow development due to a notable
lack of concern on the part of the populations involved
towards existing economic and political structures. The
population more or less involved in this activity has been

estimated at about 30,000 persons of working age.
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3. The production zones in ocasis agriculture are scattered
over a wide area due to their very special nature (natural

ecosystems).

We have been able to estimate that at present, thesse zones '
extend over an area of approximately 4,500 ha with

1,025,000 palm trees. Future possibilities would hinge
particularly on mobilizing the deep underground water tables
(artificial ecosystems). Morhover the production zones have
greatly diversified systems of production. Thus, diversity
originates from the differences in space given to
production, in the human factor and its behavior as well

as in the means of production. Three major groups of palm
groves have been defined, based on the gencral criteria
bearing on the main factors coming into play in the present

production systems.,

Although rather broad, this distinctien has allowed us to:

3.7 get to the heart of a certain number of problems related
to crops, techniques, methods and means of production
and to legal conditions of exploiting the palm groves,

3.2 confirm that the different problems are not presented
in the same fashion yrwith the same logic for the
different sets of production systems.,

3.3 identify the relation between ocasis farming and other
activities in the rural sector.

3.4 confirm that oasis farming is the highest-yielding and
most profitable of the agricultural activities and that
it is a definite place for building up and investing

capital,

4, The present production level is estimated to be:
- 16,000 tons for fresh dates and ripe dates
1,500 tons for all the subjacent crops, which are

predominantly vegctables.
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The products are used in conformity with traditional
practices, which are beginning to see some evolution.
For now, there are no serious problems for marketing or
storage, but this situation may change in the future if

the sustained development of the subsector is foreplanned.

In the area of training and research, one sees an insuf-
ficiency which is both gualitative and quantitative, and
a lack of integration with real problems of development.
Because of this, their impact on production can only be

negligible{

From the vieupoint of the impact of oasi=s farming on the
environment, we are witnessing a constant deterioration
of the environment of some oases, which is chiefly caused

by intensive human activity.

In summary, we beliesve that under the present circumstances,

this situation should evolve the same as it is now doing

with diverse trends depending on the systems of production..

We believe that in the near future and in the absence of any

intervention, the negative tendencies linked to physical and

socio-economic degradation will override the positive ones,

if only through man's increésing pressure on the environment.

Elsewuhere, these trends would be set off by weather conditions

On the other hand, this agricultural subsector has consider-

able potential, which can be classified into tuo types:

- The first potential is found in the ratigonalization of
exploiting what exists, while protecting it against
deterioration. Development of this potential would
encounter both subjective and objective constraints,

and would require an integrated vision of the different
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problems. In the first stage, this rationalization
must attack only the most subjective constraints and
must therefore be adapted to the different systems of
production,

- The second potential is found in the creation of neuw
ecosystems by putting underground water iesources to
use., Turning such potential into a concrete reality
calls for rather ample material and human means and
requires the instellation of production systems which
are viable technically and economically possible, and
designed beforehand. Th#@ir conception must stem from
a profound knowledge of current problems. Furthermore,
modernization of this potential could be economically
justified at any price for, as we have said, oasis
farming is the most lucrative agricultural activity in
Mauritania,by reason of its output and its role in
maintaining the equilibrium in the exploitation of the

Sahelian desert environment.

7. Our study of this sector has allowed us to come to the

following conclusions:

- 0On the economic level, oasis farming contributes 25 to

353 of the agricultural GAP, not including the production
of cropes associated uwith date farming, which are of defi-
nite socio-economic interest.

~ 0On the financial level; although it has been managed uwith

the minimum of care and capital, this activity seems to

be very profitable., It constitutes the agricultural
activity with the highest returns for the labor and the
most rewarding financially for those who practise it.
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- 0On the technical level, the methods of production remain

very limited on the whole. Many attempts at moderniza-
tion have been made, but have not had the desired effect
because they were not based on in-depth knowledge of the
systems of production and their environment. Consequently,
the effects of these actions could not bevccntinued and

some had negative effects on the environment.

-~ 0On the social level, oasis-related activities have always

played a major role in stabilizing the balance in the
exploitation of the Sahelian/desert environment and in

the survival of the populations living in these regions,

- 0On the institutional level, we note the shortage and

inefficiency of projects designed to stabilize, promote

or encourage activities in this subsector or to preserve

the invaluaole heritage embodied in the oases,

In this way, in order to better execute its role or at least
to preserve it, it is our opinion that ocasis farming should
be made the objcct of medium-term and long-term action
programs, which have been well thought out to measure up to
its economic and soclal importance and to its true problems,
The main orientation of these programs will be studied in
the second phase of the RAMS project, which will focus
notably on:

- better knowledge of the surroundings and resources with

a view to establishing a control system of the situation;

- a study of the possibilities of establishing a master plan
for the safeguarding of oases threatened by degradation

of any form;
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the search for models of development for Sahelian-type

production systems technically and economically viable

for the purpose of distributing them. These models should
take into account the specificity of the present
production systems - their design and distribution should

simultaneously imply:

Agronomical research

Scientific research

Extension and training of supervisors

A study of problems posed by land (tenure) laus

The study of possibilities of modernizing oasis farming
in the long run by creating new oases or by other means.



0. INTRODUCTION

0.1 (0OBJECT OF THE STUDY

The object of this study is to assemble and analyze
the maximum amount of information about this subsector in
order to provide a true picture of its present status,
This.picture should permit us to diagnose this situation

with regard to development possibilities for this sector,

In reality, although it is limited in economic
importance compared to other subsectors - livestock raising,
for example - oasis farming constitutes one of the best
adapted and most rational means of making use of a natural
environment as arid and poor as that of the desert and

Sahelo-desert zone of central Mauritania.

We also think that this type of agriculture plays a
major role in maintaining the balance between man and his

environment, due to its place in the system of exploitation

of that natural environment.

Moreovér, until now, this subsector has never received
any particular attention outside of a few isolated activities
of technical oassistance which had absolutely no impact on

its development and have mainly served the interests of the

researchers.,

There are just as many factors advocating a long-lasting
action with its socio-economic importance and its role in
maintaining a balance in the systems of exploitation of the

environment,



0.2 DEFINITION OF OASIS FARMING AND ITS ROLE IN THE
NATIONAL ECONOMY

0.2.,1 Definition of QOasis Farmggg

The concept of the ocasis has always brought to mind
the poetic picture of somewhat paradise-like date-palm
gardens right in the middle of the desert; which is true
in a way. In fact, contrary to what leaymen may think,

the palm tree is the tree par excellence; it can only be

grown in the desert under certain non-desert conditions,

such as fertile soil, abundant water resources, from which

stems the somewhat unusual and poetic nature of this

concept,

However, experts have differed a great deal on the
very definition of what an ocasis is. Ffor some, an oasis
should encompass its three stages of culture, the first
constituting the palm tree, the second a fruit-bearing
stratum and the third an annual herbaceous stratum of
vegetable and fodder crops; in the absence of the last

two stages, the term "oasis" would be improper.

For others, such an image belongs more to legend
than to reality, and the ocasis should be composed of a
commercialized plantation of date palms developed

according to well-defined standards, etc.

To settle this matter, we will define oasis farming

as that set of agricultural activities practiced within
an ecosystem in balance wich the desert, which constitutes

its surrounding environment and which is commonly called.

tgasis", In other words, this is farming practiced in_an

ane . -

environment made up of & secondary space of the desert and

where ecological conditions are akin to that_ of the desert
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but are not entirely desert-like (fertile soils, an
abundance of water, hydrophilous vegetation).

Utilization of this environment alludes to the cultivation
of the date palm, which is reputed to be the plant most
adapted to such conditions; this bears out the old Arab

saying that "the palm tree must have its feet in the

water and its head in the burning sun'.

In addition, the presence of the palm tree, under
certain density conditions, has an effect on the desert
envircnment, which some specialists designate as the
"oasis effect", (1) manifested by the creation of a micro-
climate favorable to other cultivation (fruit trees and
annual crops) which would not be possible without the
palm tree, Thus, the palm tree emerges as the balancing

factor betueen the milieu in which it is planted and the

desert.

In summary, we believe that the presence of the

palm tree in an area is a necessary and sufficient condition
whether the oasis 1is

to justify calling it an ocasis. Now,
cared for or not, whether the date palm is alone or growing
along with other subjacent crops, this depends only on the

amount of human activity in the ocasis and its economic

setting.

0.2.2 Role of Oasis Farming in the National Economy

Dasis farming is represented almost exclusively by

date cultivation. UOther subjacent crops are associated with

this date growing, such as:

(1) E1 Ammami, 1968.
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- Truck farming crops, various vegetables;

- Irrigated cereals including uheat and barley, and sorghum
to a minor extent;

- Irrigated fodder crops with alfalfa as the only crop;

- Industrial or "commercial® crops, represented by henna,

and tobacco to a minor extent.

Based on Mauritania's economic records for the period
of 1973-1978 (2), the value at current prices of this sub-
sector's production, excluding that of the companion crops,
represented between 32 and 47% of that of farm vegetable

production, or an average of 35jk.

Considering that these values were computed from date
production estimates, it must be stressed that this is a
strict minimum, In fact, we believe that the production
level is underestimated., Added to this is the production
value of the companion crops, which, according to our

estimates, represent:

- 85 of the production value of the fresh vegetables;
- 10% cf the production value of wheat and barley;

- 100/ of the production value of henna.

One must not place too much emphasis on the economic
importance of this subsector, for in our opinion, it is
outweighed by its social importance. In fact, according to
our surveys and to literature on this subject, over 60, of
production is used for the farmers' own subsistence; even
if this part of the subsector seems relatively large, this
is due to the fact that in the past feuw years there has been
a deterioration of the cereal subsector following several

years of bad weather.

(2) Ministry of Ecoromy and Finance, GIRM.
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0.3 APPROACH T0 THE STUDY

The approach adopted for this study is divided into

two main phases:

0.3.1 Examination of Existing Information

This phase consists of collecting and critically
examining existing information on the ocasis subsector,
This will entail: (i) learning about the prior projects
in order to draw from them useful information for our
study; (ii) collecting the basic data on available physical
and human resources and; (iii) studying the potentials of

the subsector from an ecological perspective,

0.3.2 Analysis of the Present Situztion

This phase of the study consists of identifying
the inadequaciec and problems of the subsector as well as
its potential. This is the most important part since after
this analysis, general guidelines will emerge for the

proposals of the second phase of the RAMS Project.

This phase was executed after several field trips

and surveys by RAMS.

Qur activities focused on identifying the homogeneous
subregions characterized by sets of relatively similar
production systems which could have some characteristics

in common but also dissimilar ones. Numerous criteria

wvere used which dealt with the environment in general.

Thus, in general our study will be composed of two

major chapters:
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- basic information bearing on available resources ;
- systems of production bearing on production problems

from a technico-economic point of vieuw,

In addition to these two chapters, we thought it
necessary to attack certain problems subsequent to,
compliant with or consistent with production, such as:
land tenure rights, marketing and storage, training and
research, its relation with other farming activities and

its effects on the environment.
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Chapter I, BASIC INFORMATION

I.17 THE PHYSICAL ENVIRONMENT
In this chapter, we will review the principal date-

growing zones of Mauritania, make a brief expose on the
physical environment and try t» imagine the extent to which’

date farming can be practised under such conditions.

I.1.1 Principal Date-Growing Zones

The main date-growing zones are roughly superposed
on the principal mountainous formations, which are: the
Adrar, the Tagant, the Assaba and the Affole, occupying
the central section of Mauritania., In fact, it is within
and surrounding these formations that the most favorable
conditions for date cultivation converge, viz. arid
surroundings and available water. An uninformed reader
might wonder about the consistency of these requirements
of aridity and abundant water, but we add that the
geological and geomorpholngical features of these formations
have given rise to a new, extremely important hydrographic
system characterized by sudden runoffs when rare rain
falls on these formations. Alluvial zones storing under-
ground water have developed within this system. It is in
these zones, developed along the oueds, bathas and

tamourets, that date farming has been established.

According to Munier (3), the area in which the date
palm is cultivated in Mauritania could be inscribed in a
triangle whose points would correspond to the localities

of Kaedi on the river, Bassidounou in the southuest and

(3) p. Munier, 1955
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the palm grove in Char, located at the northern tip of
the Adrar formation. This zone encompasses the regions

of Adrar, Tagant, Assaba and the Western Hodh.

In reality, some oases or small palm groves are nouw
found outside of the zones cited., This being so, during
our field visits, we spotted palm groves as far as the
Malian border,to the southeast (Adel Bafrou, Bousteila,
Djiguenni), in the Guidimakha in Ould Yenge, in Brakna,
not far from Boghe (Saboala) and from Aleg, in the Trarza
in Rosso. and even in the vicinity of Akjoujt (cfe.map
No., *).

I,17,2 Climatic conditions

According to M. Leroux (4),the combined influence
of the tradewinds from the sea, in addition to its distance
from the sea, divide the country into two major climate

zones: the Saharan region and the Sahelian region, each
subdivided int two areas: a coastal zone and a continental

zone (cf. map No. 2).

- SJaharan Mauritania is subdivided as fcllows: first is
the northern coastline (outside of Nouakchot?),
characterized by constant humidity, low temperatures and
slight rainfall, with most of it falling in autumn and,
secondly, the true Saharan part, characterized by extremely
arid air, very lov precipitation made almost insignificant.
by high temperatures and the high evaporation levels
resulting from them, It is thereby the most arid

of the Mauritanian regions.,

(4) M, Leroux, 1977.
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Map No. 2, THE CLIMATIC ZONES
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- Sahelian Mauritania, bordered somewhat to the north by
the 150 mm isohyet, is .in turn divided into: |
- a coastal zone characterized by constant humidity,
freshness and summer rains;
- a continental zone with a more varled climate
" characterized by a dry winter, hlgh tempe;Ztures and
summer rains, which can be quite substantial because

of the prolonged monsoon,

We are interested in three main climate conditions
- for this study: the temperature, the atmospheric humidity,

and the rainy season., Some data are given on the character-

istics of the principal climatic zones in Table No. 1.

According to C: Barbey (5), there are 5 distinct

types of soil in Mauritania:

- The raw mineral soils of the desert, classified into
deposit soils and ablation soils; these soils do not
allow vegetation and cover the greater part of the
territory.

- The immature, evolving soils, grouped into several sub-
types, based on their climatic or non-climatic origin
and the kind of rock on which they develop; they are
basically found in the northern part of the Western
Hodh and in the Lastern Hodh,

-~ The isohumic soils; these soils have evolved little, are
relatively rich in organic matter and classified into
3 sub-types, according to the richness of their swelling
clay content, and the rock on which they develop; they
are found in the Western Hodh, in the Karakoro basin,
and in the Akchar, the Azeffal and the Trarza.

(5) Atlas de la République Islamique de Mauritanie,p.22,1977.



Table No. 1: Summary of Some Climatological Data
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CONTINENTAL SHELF
Continental influence

TaBLe No. 1 cont'd: Summary of Some Climatological Data (13,
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: Rmm ! 0.9 1.710.7170.5]70.6! 1.2|13.4(60.2139.8] 5.4| 2.0! 6.8
woua.  HT ©C[19.0119.6120.3 120. 4 121.4 [22.6|22.8{23.8|25.1[24.0{21.58{19.3

SETmoy EH % |62.5(63.5(64.5(66 |65 167 |73 |74 |68 les |67 |63
: Rmm | 1.9] 1.3] 1.7 1.1| 0.2 0.8| 0.3| 2.61 6.9] 7.1| 8.0 &.4
R L 00122,1 22.1|26.3 |28.7122.1 34,6 |33.4|32.6|33.0131.3]|27.0|21.6
RH % 146.5[41.5139 [36.5133  [34.5[47 |54 [50.5]40 |44 |47.5
Rmm | 1.1 1.9170.9171.2170.6| 2.6 7.8|41.0]23.5| 8.0| 6.8] #.7

- _

ol Vsio: PO o) e IS A e R A AN A A A A I
KETT  Rmm | 0.3 1.4] 0.7 0.7 7.3 |15.8|68.6(86.9l67.6|11.4| 1.5] 2.7
MT °C120.2121.8(29.3|27.5137.0 |34.1|34.4|33.8[32.7|29.8|25.3 19.8
ATAR RH % {44 29.5137.5133% 21 27.51%6 43,5142.51329.5139 42.5
Rom | 1.1{ 1.4|1.5,70.3171.3] 2.4175.9|31.9{37.8| " 7.51 7.5{ 4.3
- Mt °cl19.01{20.7123.4125.0{27.9120.7{33.6|33.7|31.9]|28.1|2%4.0{18.7
BIRMO~ py o |a7 ls0.5)43 |as.sia3 ~ (a7 |36 [37.5]41 |s8 |51 {54.9
GREIN Rpopm | 3.3| 3.5}-0.8] 0.3} 0.1} 0.7} 0.3} 3.9{12.4112.9| 7.7]79.9

(13) Charles Toupet: 1975

MT = Mean temperature
RH = Relative humidity
R = Rainfall
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- The hydromorphic soils: these are very compact and
impervious soils which have developed on the alluviums
along the Senegal River.

- The halomorphic soils: these soils have a very high
alkaline content and are represented only to a limited
degree in Mauritania (coastal region and catchment

areas); they are unsuited for cultivation,

Nouw, as far as our study is concerned, oases are ,
found on a relatively wide range of soils belonging to all
the types mentioned except the halomorphic soils., It is
also worth noting that in general, the oases are located
on the alluvial tracts of the Oued, "Msila", and "Patha',
presenting rather special soil conditions and constituting
micro-zones inside the different geomorphological settings,

which partially explains their rather small size,

I.17.4 Water Resources (cf. Map No. 3)

In this paragraph, we intend to take a brief look
at Mauritania's water resources, which are capable of being
mobilized for agricultural needs and, among other things,
for oasis farming. Underground water as well as surface

water will be examined,

I.7.4.17 Underground Water

Various studies have revealed that Mauritania now
has large underground watertables, the most important of

which are:

I.17.4.,1 Coastal Sedimentary Basin
This basin is estimated to have reserves of

70 billion m3. The flous presently being exploited run
' . . 3 ‘
at about 40,000 mj/day, 146 million m~/year. These

quantities are insignificant compared to the size of the




UNDERGROUND WATER RESOURCES

Map Noe 3.
I 4
. + 4
+ ++ + 1— S 4
e m""‘ + v+ + +
ilp Mougnreing, g,
+
A N
1 A e I
O N 1 4
R o i R S I S
R
R R ke S SR L A & g
oA g
‘\“ +f—i\—;ﬁ/
706erate Boundary
J?%rmrjk of Taoudeni
G Basin
-
-
-"‘"
-’
3 r’/ ./o’"
%5 e Duadahe 4
'z};’ \ A‘s,;ar ‘ Center c?f
5 ‘ o Chinguntti ) \ Taoudeni
& AN HypothetlcaL Basin
Bennl- WAL A\, o WEStern Boun—
Chab Bagin bl J,u“' dary of Int:er\ \
': \-\ ~ - 3\ stratified Con-~ M\
edimentary* At~ = = = £ /. tinental Shelf N \\
Coastal LN ~‘~ -~ / ] T"""‘.'---.. ‘\ Underground
1akehott e °T1d«?1k,.)/ﬂ--.-\... ..... \Water table
) - ;;‘:,@c.z—v = v """"\ \ Taouden§
" Mondjerids Ve \
200m outidimite » ~ ’ﬁ?ﬁ e AN '
Jlﬂ ™ ™ o c-'f|'.;3 ,'/
ngﬁ - / >
ogh &~ “%’E"‘ i Alonn
\ r. i Ql‘ JKiffa o ==
S =
AMECHTT tae;i\\ MBoamt ¢ L WDLE il B >
. assikouno
Kankoss& o e Aty
b - £ i)
urces Direction de l'nydraullque va o
llbahy Stale: 1/6,500,000

LEGEND:

Boundary of Basin Substratum
Boundary of Sedimentary Basin

—— e =

— o Approximate Boundary of Dry Slope

Dbteat e S Jater Supply Pipe

e e —mm Boundary of Interstratified Continental Shelf
— e o~ tArc des Mauritanides"

Boundary of Saline Slope
Crystalline Basin

---------



-29..

reserves in the first place, and secondly, in relation to
the present flow coming from the alluvial fold, for which
an estimate of 15 million ms/year has been proposed,
This basin stretches southward as far as Senegal and

northward as far as Nouadhibou.

It is possible to distinguish, based on the recess
of the substratum, the geological formations and their ages,

several levels and watertables, namely:

- the Brakna watertable
- the Anchtil watertable
- the Trarza uwatertable
- the Inchiri watertable

-~ the Tirhesioum watertable -

These tables are found in the lform of bands betwecn tlie arc
des Mauritanides and the coast. Water is drawn from them

at variable depths; they flow at rates of between 5 and

90 mz’/hour, and the quality of their water is generally good.

I.17.4.1.2 L'Arc des Mauritanides

There are three distinct types of aquifers,
based on their lithology; these are watertables of good
chemical quality. Regular useable flows vary uwidely,
depending on the table, from 0.1 to 100 m3/hr.

I1.17.4.1.3 The Southeast Mauritania

Here one finds surface-waters which are reoularly
renewed located south of the 200 mm isohyet. 0One cun find
them in the numerous eolian sand-filled zones which stretch

out in the southern part of this isohyet, notably in the
Aouker, the Hodh, the Affole, etc.
Flous which may be used from time to time range from

0.1 to 10 mz/hour. These tables are present when rainfall

allous, but also when impervious layer of bedrock prevents

any deep infiltration.
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From east to west, there are:

+ The Guidimakha

Where resources from these tables are limited most of

the time,

+ The Assaba
Where great potential is contained in the ridge of sand
dunes running along the mountains to the east, It is
also quite easy to exploit the potential of the water-

tables on the Karo-koro alluviums.

+ The Affole
The underground watertable of the Aloun sandstone is the

largest aguifer in the region, spreading out over a wide
area. (Occasionally exploitable flous vary from 0.2 to

3
2 m“/hour.

+ The Hodh
These alluvial tables are widely utilized at present
(450 wells)., An expansion in the number of wells should

be limited to certain areas and would require preliminary

prospecting.

+ Houker '
This is an underground table located beneath the eolian

8ands of Aouker, which occupy a sandy formation 15 to
60 mm thick. It is exploited by over 350 wells and oglats,

2
Occasionally exploitable discharges run about 1 to 3 m“/

hour,

I.174,17.4 The Watertable of the Taoudeni Basin

This table's reserves are estimated at 19 billion
the same density as the table in the Trarza,
Seventy wells are

cubic meters, ;
which is approximately 1 billion m°/km“.

now drawing from it.
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Its utilization by wells drawing 200 mB/hour should
not present any technical problems if this can be justified

economically.,

This basin covers approximately tuwo-thirds of
Mauritania and spreads out over a good part of West Africa.
Its hydrogeological conditions differ along.the edge from
its central section. Along the edge, conditions are more
arduous. Positive results have already been noted near
Zouerate (Azrag, Oued El Gah) and in the region of Achram

(Tagant/Assaba), but research will have to be pursued,

In the central zone,conditions are more favorable
to the existence of deep, widespread underground tables,
but solid data on this is difficult to obtain,

The characteriscics of the aquifers heve been provided
for this table and do not seem to be continious, due to the
existence of a fault, located 0.50 ENE, which tends to be
impervious, These aquifers are:

- the table of the Dhar Nema-Culata, ranked among the
largest table presently known of in Mauritania, Its

source is 100 km west of Nema;
- the table of the Quartemachet rift.

I.1.4.2 The Surface-Waters (6)

Thece are recyclable resources. They originate from

rainwater which either does not evaporate or does not soak

into the soil, These runoff waters are utilized for recession

plot farming and in the form of ephemeral streams (oueds),

T

(6) Moulaye Abdallahi, 1880.
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they feed the aquiferous tables, which are generally used

in the palm ¢ioves. This leads first of all to a discussion
of the volume of precipitation, which the dimensions of

this research depend on a great deal, and secondly, about
the hydrographic network that makes it possible to utilize

this resource.

I.7.4.2.17 Volume of Precipitation

The total volume of precipitation received by

a given area is one of the main factors in determining the

amount of runoff available,

In Mauritania, rain falls during the rainy season
(Q}xgrnage), generally between June and Uctober. The rain-
fall level varies from zone to zone and gradually decreases
as one travels from south to north; thus, Selibaby receives

650 mm/year and Nouadhibou only 25 mm/year.

It would be very difficult to make a general assess-
ment of the water cy le due to the vastness of the territory

and the irregularity and spatial distribution of rainfall.

Four-fifths of Mauritanian territory belong to a
desert climate to the north, but in the south the 230 mm

isohyet which passes through Boghe, crosses Mauritania

from west to east. Taking into account what has been said,

the average rainfall level is e§timated at 100 mméyear;
for a total area of 1,085,000 mz, 100.5 billion m~ of rain
falls over the entire territory and only 5% of 5.425
billion m° of it infiltrates the soil and feeds the water-

tables: the rest drains off and evaporates.

Generally speaking, runoff is possible only if
precipitation goes beyond a certain ceiling; however,

certain environmental factors set up conditions favorable
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to surface runoff for the slightest rainfall. Among these
factors we note:

the frequency and intensity of this precipitation;
the features of the soil surface;

the slope of the land;

ground vegetation.

The combination of these factors with the volume of preci-
pitation, hou they are spaced in time and their
combination with the environment's temperatures, may or

may hch lead to runoff into a drainage network.

I1.17.4.2.2 The Drainage Network

The physical features of Mauritanian land are such

that the largest oueds drain off into catchment areas, where
water levels are kept within certain bounds. depending on

the relative level of evaporation and deposits.

Only the head basin of the Karakoro and the western
zone of the fAssaba plateau reveal oueds with at least
ephemeral drainage throughout their course, before draining

into the Senegal River.

The coastal sedimentary basin is characterized in
its southern part by the absence of a major drainage system.
In contrast, to the north, a certain number of "Khatts
have underground runoff marked by a denser line of vege-
tation (Khatts, Ataoui, Khattes des Agels, etc.). In the
sones farther north (Tasiast, Inchiri, Tiris, Zemmour, etc.)
runoffs are very localized and strictly bounded by reliefs
(Queds of the Akjoujt region, Touerfa Oued coming down from
the Kedia of Idjill), The northern regions reveal only

occasional traces of runoff at the fringes of some

depressions.



-27-

The cliffs demarcating the border of the Taoudeni
basin give way to a whole line of oueds, the largest of
which are in the Adrar; the Oued Sequilil and Oued E1
Abiad merge into the "Ghrara® of "Yaghref", while in the
Tagant, the Tamouret En-nadje is formed where the three
Oueds draining the entire western part of the plateau are
met, Further east, the Tidjikjé and Imoudran Queds run

into a depression occupied by the Khatt.

In the southcast, the former post-Tertiary network
stands out clearly, with the old tributaries of the Kara-
koro (Tayart-Taskass) or of the kelembine (the Misle,
Tayar, Tachoualet, El1 Munja, Ouassa Oueds). This entire
system is more or less clogged by sand 3ifting in and is
lost in the dissipating ponds, the most important of which

is that of Mahmoude.

West of the Assaba is the only system that, with a
clearly-defined ridge in the Aftout and the Guidimakha,
breaks down into several major ocueds: Charfa, Niorde,
Savalel and especially the Gorgol, whose catchment basin

holds 11,250 m3 ¢ water. All of these Gueds end up in

Senegal, draining an average of 15 billion mz/year.

Perennial watertables are extremely rare:

~ Rkiz Lake is at the end of the Aftout Echchergui
Depression, and is only filled when the Senegal

River overflous,

- Aleg Lake is a catchment basin which captures the
waters from the Kechi Oued during the rainy season,
It fills up at various times, and is usually dry
during the months af February—-larch.
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Other ponds of lesser importance or old backwaters

linked to the Senegal River during periods of flood, are

the only other principal watertables,

Elsewhere in the northern regions, a few small
"Gueltas" are sometimes permanent because they serve as

springuater outlets for underground runoff.

Briefly, one can only speak of springs if there is
an appreciable drainage of the rainuwater. This drainage
depends on the combination of several factors and can only
be substantial in regions with vast surfaces of enormous
rocks of clayey soils on the surface (Aftout), or in regions

receiving large volumes of rainfall,

From the vieuwpoint of volume, the quantities of
runoff water and filtered waier only represent 5% of the
total rainwater deposit, which reveals rather low potential.

Since this resource is recyclable, it must be exploited

with caution and the degree of recyclage must be taken into
account., 0On the other hand, ' the unfiltered quantities can

be increased by means of approsriate techniques.

I.17.5 Possibilities and Limitations of Date Tree Grouing

in Mauritania

In this section, we will try to situate date-growing
ecologically and to examiﬁe the behavior of the palm tree
with respect to the conditions of its surrounding envirpnment,
But to do so, we must briefly cover date palm ecology.
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I.7.5.17 Ecological Requirements of the Date Palm

(Phoenix dactylifera)

I1.7.5.1.17 As concerns the climate, the date palm requires

rather strict adaptation to the special conditions
of the climate; generally speaking. It is usually said that
in order for its fruits to mature normally, the date palm
demands very high temperatures and a very arid atmosphere,
But these requirements are peculiar to the pre-Saharan
continental oasis varieties and are not as imperative for
the varieties of coastal oases, for example. Hence, the
date palm, & priori, offers some possibility of adaptation

by virtue of its variability.

Houever, it so happens that the growing area for the
date palm is aluays limited by two principal climpatological

elements, which are: the average temperature and the

average moisture content. Actually, the palm tree is a

thermophilic species (requiring plenty of heat); its grouth
and fructification necessitate certain minimum temperatures.
According to the works of W.T. Swingle, R.W, Nixon,

T. Fischer and T, Kearney, in the Mediterranean zone and

in California, these mimimdm temperatures are the following:

- 8 to 10° C is the lowest temperature for vegetation,
below which plant growth ceases.

- 18° € is the lowest for blooming or fructification,

- below which there is not fructification.

- 30°
intensity of photosynthesisAis at maximum,

- Starting at 38 to 400, photosynthetic activity begins tn

decline. Taking these results, a temperature standard

C is the starting temperature from which the

was established expressing the sum of day temperatures
betueen the beginning and end of fructification, which

. 0
in theory corresponds to average temperatures above 10° C.
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Table No. 2:

Data on the Standard Heat Levels
Annual Hygroscopic Levels

for Fruit Bearing and

(20)

-
REGIONS IN THE #WCRLD MAURITANTIA
i 1
Region Totals of Annual Region Totals of sarnual
temperaturgs Hygroscorpic temp. Hyzroscodpic
\verzge 15°C Level Aver.157°C Level
(Iay 1-Oct.31) % (15 llarch- 7% {(20)
15 Aug.)
Elche (Spain) 840 €8 Nouadhibou 577.5 (3591 ©6.5
Laghouat (4lgeria) 990 - Nouakchott | 1385 (1372)7| 58.8
Alexandria (Egypt) 1238 69 Rosso By 1560++ L2, 5
Giseh (Egypt) 1210 o Bir-Mogcrein| 1672 445
Port Said (Egypt) 1217 4 Bouvtiiimit 1848 40.5
Gabés (Tunisizg 1373 66 Tidjikja 1873 40.9
Abbassia (Egynt) 1508 62 Mataom 1663 51
Gafsa {(Tunisia) 1521 57 Aleg 1931 -
Cairo 1593 - akjoudt 2047 42.6
Phoenixz, Arizona 16777 - Atar 2056 377
] (VoB.A.) .
Kébili (Tunisis) 1768 62 Aloun 2077 22,5
Nefta (Tunisia) 1820 €0 Kiffa I 2004 7.6
Biscra (Algeria) 1836 48 fioujéria 2215 -
Touggourt (Algeria) 1854 Ly Néma 2223 33,4
Basra (Irak) 1872 59 Saint-Lcocuis| 1122 \1&ES)+ Tl
Tozeur (Tunisia) 1875 61 Kankossa - a4
Bagdad (Irak) 2556 -
Khartoum (Sudaxn) 2742 2%
+ between May =znd Oct. ++ According to P. Munier

The annual hygroscopic level is only a measuring tool, computed from the

minimum and maximum levels in order tc make comparisons with the other

regions.
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These norms compare with the Mediterranean and Californian
phytoclimatic data, limiting the sum of temperatures over
18° C (between May 1 and October 31) to 1200° C for the
best yield of the date palm crop., The standard of

990° C, which corresponds to the Laghouat oasis located
on the southern piedmont of the Saharan Atlas in HAlgeria,
is considered to be the ecological bouhdary 6f the palm

tree,

Other climatic factors must be taken into account, for

they often limit possibilities of expansion: These are the
average hygroscopic index (or the humidity of the air),

rainfall and summer storms.

- Very high humidity slows down and hinders the ripening
of the dates by acting on the transpiration process. It
has been demonstrated that an average humidity level of
90% stops all maturing and causes physiological damage
in the still green dates (saturation of the dates with

water and bursting of the skin).

- Very low humidity dehydrates the dates and considerably

depreciates their quality.

- Rains coming at the time of blossoming tend to rot the

inflorescences, and are harmful to fertilization.

- Rains coming later on impede and slow down ripening.
Rains and storms occurring during the maturing stage of
the date induce cracking of the skin and rotting of the
fruit, thereby inc¢urring partial or total loss of the

harvest,
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Finally, we add that the date palm is heliophilous,

or & lover of strong light. An insufficient amount of
light favors the development of the palm leaves to the
detriment of fruit bearing.

I.17.5.1.2 As concerns water needs, there is a qualitative

aspect on the one hand and a quantitative aspect
on the other hand.
- The Qualitative Aspect: The date palm tolerates salinity
fairly well., According to the SCET-SEDES research (7)

conducted in Tunisia, the following may be conceded:

. 2.5 g/liter of dry residue is the optimum amount,

. 3.5 g/liter of dry residue is tolerable without
decreasing the yield, but only with excellent drainage.

. 5 g/liter of dry residue is the practical limit, which
should not be passed because there is a decrease in
the yield inversely proportional to the effectiveness
of the drainage.

According to Schoeler (8), the palm tree is tolerant
of contents of 4-5 g/l of dry residue, when the water is

used with discrimination.

It is also suspected that heaving low quantities of
salt is indispensable to the growth and quality of the

date, but this theory remains unconfirmed.

- The Quantitative Aspect: In general, given the arid

conditions of the date tree growing zones, the water needs

of the palm tree are guite substantial, In a flediterranzan

(7) SCET: Société Centrale pour l'Equipement du Territoire
(Tunisie), , .
CEDES: Centres des Etudes de Developpemcnt Economlque
et Social ~ france,

(8) INA - Tunisia, 1972, Cours d'Arboriculture.
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climate and a pre-desertic zone, the net need for the
most demanding varieties have been developed (9) to
23,500 m°/ha/mm, which equals 26,000 m> in gross,
including losses, or a continuous flow of 0.91/s/ha,

in theory. For less demanding varieties, the needs
have been evaluated.as 17,500 m3/ha/yr, or a continuous

flouw of 0,561/s.

In Mauritania, according to P. Munier (10) at the
experimental station in Kankossa (rainfall 450 mm), the

palm tree's water needs have been estimated as:
- Cold, dry season: 1.5 m3/palm/ueek, the underground water-
table being 2 m deep.

- Hot, dry season: 1.5 m3/palm every 5 days, the underground

watertable being from 2.5 to 3 m deep.

- Rainy season: 0.

One deduces from this that fTor an average plantation
of 150 trees/ha, some 8,000 mS/ha/yr is required considering
a precipitation level of 450 mm (4,500 m3/ha) and a fresh

underground watertable from 2 to 3 m deep.

I,7.5.1.3 From the viewpoint of the soils, the date palm
is somewhat demanding about their quality. Even

though its roots are guite resistant to asphyxia, they
cannot grow in-stagnant water. Thus, it has been determined
that the level of the underground watertable must be at

least 1.5 m deep; when saline soils are present, washing

( 9) CRUESI-Tunisia, 1967
(10) P. Munier, 1973,
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by bringing in additional irrigated water is necessary to

prevent salt from accumulating among the roots.

I.1.5.1.4 From the viewpoint of fertilization, chemical

fertilizers are generally necessary to maintain
a certain level and quality of production, but there is
very little experimental information on the types of

fertilizers that are necessary, the amounts to apply or
y should be administered.

the periods during which the

However, it is admitted that the palm-grous.
better in good soil with little or ﬁo fertilizer than
on poor soil with large amounts of fertilizer. Further=-
more, the fertilizer formulas must be adjusted to the
type of soil in each plot of land and must consider the
content of the irrigation water for certain elements

such as potassium, phosphorous, etc.

In California, nitrogen is used in various forms.
The quantities applied are determined by whether it is
utilized alone, combined with other fertilizers or when
the rest of the companion crops are planted. The latest .
studies on this fegion have indicated that a dosage of
2 to 3 kg of nitrogen per palm tree is adequate in
certain types of soils.

In the arid zones,the palm tree responds generally
well when potassium and phosphorous are spread over most

soils. It also appears that fertilizing associated crops
is quite beneficial to the palm tree.

As for organic fertilizers, it is known that they
are widely utilized in the best palm groves of North Africa
and in the Middle East. In California, fertilizer is usccd
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in proportions of 12.5-38 tons per hectare; it is usually
used during the last winter rains or after the winter

companion crops.

In Mauritania, the climatic conditions differ from

the regions citaed; its needs in fertilizers must be studied
and determined locally,

I1.17.5.2 Conclusion: Potentials and Limitations in Date

Growing in Mauritania

In order to define the area of the date palm ecologically,
it will be necessary to examine the ecological factors
first because other factors are also involved. These

other, socio-economic factors will be examined later.

ps for the ecological factors, temperature is

considered to be the most limiting factor but is not a
problem in Mauritania because average temperatures never

drop below the minimum growing temperature or the
minimum fructification temperature, even in coastal areas

such as Nouakchott and Nouadhibou. The growth of the

palm tree is therefore continuous. Flowering occurs in
temperatures of 20 to 259 ¢ during the first quarter of
the year (January to March) and fructification never takes
more than 150 days. In“the other date-growing regions of
the world, flowering takes place in temperatures of about
18° C beginning in March and continues from 30 to 50 days;
fructification lasts an average of 180 days (May to

October).

For a more solid idea, Table 2 on page 30 shous a
few standard temperatures for fructification and a feu
annual hygroscopic indexes for Mauritania, in comparison
with other date palm growing regions.
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Upon examing this table it becomes clear that the
data on the Mauritanian regions are very close to those
of other date-growing regions. It must also be pointed
out that the data on the temperature totals correspond to
Jjust 150 days for Mauritania, contrary to 180 days for

the other regions.

Thus, after studying the temperature and hygrometric

factors, we can conclude, taking into account the variabilitv

of the date palm and its ability to adapt, that the

cultivation of the date palm can be practised anywhere in

Mauritania. Nonetheless, in studying the information on
precipitation (Table Nao. 1), one nates that the risk of
comprumising the ripening of the dates increases as one
travels southuward, starting from the 200 mm isohyet.,

It was also observed that in a palm grove near Nouakchott,
the dates do not mature, probably due to an excess of
humidity. This is apparently quite normal because these

are local varieties brought in from the Adrar or the Tagant.

Taking the preceding into account and looking at it

from an economic point of view favoring artisanal date-

growing,one can distinguish five agricultural zones or
regions for the palm tree (cf. Map No. 4):

‘@, The Saharan climatic zone with a continental sub-zone,
in the northern part of the 200 mm isohyet, where palm
tree cultivation would, on the surface, appear to be
economically feasible with no risks. Ffrom the stand-
point of water sources, this rcgion covers a good part
of the coastal sedimentary basin and that of the
Taoudeni (see Map No. 3).
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b, The Saharan climatic zone with a coastal subzone, in

the northern part of the 200 mm isohyet, where date tree
cultivation would run no risks and be economically
feasible if plants adapted to the climate were chosen,
In the final analysis, it is up to agronomical research

and experimentation.

c. The band lying between the 200 mm isohyet and the 300 mm
isohyet is bordered to the west by the farthest reach
of the Trade Wind(Discontinuité d'Alize) where date tree
growing would be economically feasible, but with more
or less sophisticated date-growing techniques combined

with an appropriate selection of plénts.

d. The Sahelian climatic zone with a continental subzone,
south of the 300 mm isohyet; practically speaking, it
would be difficult to cultivate the crops profitably
unless an inexpensive way was devised for using the
dates in the "Bleh" stage or very early-maturing
varieties were selected or introduced. As it is, the
cycle of fructification in this zone is only 135 days
(Kankossa) (11). 0One could also conceive of selecting
varieties which taste good at the "Bleh" stage, but
then there would be a problem of storage and disposal.

e. The Sahelian climatic zone with a coastal subzone,
south of the 300 mm isohyet, where date-growing would
be jeopardized by the rainfall factor and by excessive

humidity due to the area's proximity to the ocean.

Now, if one looks at this from the social vieuwpoint,

as far as Mauritanian date-eating habits are concerned,

(11) P. Munier, 1973
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one can admit that the date palm may be cultivated every-
where. It would thus prove interesting to determine Jjust
how much the different regions could be made to specialize
in either date production in the strictest sense or in the
production of "Bleh". Should date-grouwing be practised
south of the 250 mm isohyet, its positive and negative
effects on the environment should be evaluated; wherever
water resources permit, the presence of the date palm could
create an environment favoring the development of other

Crops.

I.17 THE HUMAN ENVIRONMENT

In this chapter we propose to study the human element
involved in the oasis subsector. We will discuss the
populations involved, the ways in which this human element
has organized to exploit the oases, the extent of this
populations' knleedge in date palm growing, and their

long experience in it, etc.

I.2.1 Total Population

The agro-ecological zone of the oases, as defined
in baseline RAMS study, is scattered over 6 different

reqgions, namely: the 2 Hodhs, the Assaba, the Adrar and
the Tagant. It groups together 256 (12) out of 1349 in

these regions, or 19% of all the localities.

It encompasses a sedentary, rural and urban popule-
tian of 122,837 inhabitants representing 31.6% of the total

sedentarized population. For the remaining nomadic

(12) BCR, 1977
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population, assuming constant sedentary-nomadic ratios
(13) in each region, this popuiation can be estimated at
128,874 inhabitants or 48.15% of the nomads-in the regions
mentioneds, In short, the total population for this agro-
ecological zone can be estimated in 1977 as having been
247,715 persons representing 35.0% of the residents in
these regions and 18.3% of the total population residing
in Mauritania. At present, this population should be
256,767 strong (14), including 141,753 sedentarized

inhabitants and 115,012 nomads.

According to the village sheet designed in 1977 by
the Statistics Bureau, cultivators and breeders practise
oasis farming in 489 villages and hamlets scattered
throughout the 12 regions; these villages include 25,354
cultivators, 3,075 stock-raisers and 2,480 herders, plus
" a resident population of 246,769 inhabitants. Approximately
B0Y% of the cultivators are concentrated 'in the oasis zone
of the Adrar, the Tagant, the Assaba and the two Hodhs.

I1.2.2 Population Involved in Oasis Agriculture

It would be difficult and nearly impossible, in the
framework of this study, to make a positively exact estimate
of the populations involved in this subsector. It would be
easier to say that the entire population is implicated, for
this is true ih a way; ar to say that no one is implicated,
for rarely is oasis farming the only way a group makes its
living, but it is part of a set of production systems which
vary according to the physical and human setting. This

(13) RAMS, Base Line Study B2, 1980,
(14) Ibid.



wfl=

activity involves the farmer, the breeder, the merchant,
the civil servant, the herder, etc., whatever their

social standing.

Furthermore, this activity stretches out over the
territory, extending beyond the agro-econlogical zone such

as it has been defined.

Nonetheless, we have attempted to make an estimate
based on the survey made in the scope of the RAMS project
in November, 1979, which provided the following results

inside the oasis agro-ecological zone:

- 66.6% of the people practise oasis farming. These
persons were selected at random from among the sample
villages selected for the survey on production and who
include farmers,herders and other rural workers (artisans,

shopkeepers, etc.)

- 33.33% practise other agricultural activities or stock-

raising, or both at the same time,
Within the sample population practising oasis farming:
- 20% practise oasis farming alone
- 23% practise farming other than oasis farming

- 56% are engaged in other activities (farming or stock-
raising or an activity other than farming, or a combina-

tion of the three) in addition to oasis farming.

Applying these results to the population figures, one finds:

- 31,192 heads of households involved in oasis farming,
using the estimate for the total population in the

oasis agro-ecological zone,
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- 20,585 cultivators, breeders or herdsmen involved in
oasis farming, not counting merchants and other

professionals.

- Finally, the working population partially or totally
engaged in this activity comprises between 20,600 and

31,300 persons.

Considering the Plan's information on the production
value of the subsector and that of the GODP (Gross Domestic
Product) per capita for the rural sector and for 1975, it
can be concluded that in theory, 22,260 persons earn their
income from oasis farming. For the entire agricultural
population this figufe is 71,785 persons. Therefore,
approximately 31% of the population making their living

from farming alone earn money from oasis farming.

1.2.3 Working Population, Employment (15)

In Mauritania, the working population is comprised
of 406,524 persons representing 30% of the population
living in Mauritania. This gainfully employed population
is divided into:

- Urban and rural sedentarized persons with 259,166
workers representing 45% of the total sedentary group.
~ Nomads, with 147,359 workcrs representing 33% of the

total nomadic group.

This gainfully employed population is distributed
as shown below among the different sectors of economic

activity:

(15) RAMS, Human Resources Unit, 1980.
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- Sedentarized: 259,166 gainfully employed persons in:

+ Agriculture 103,213 (39.8%)
. Livestock Raising 36,147 (13.9%) 55.03%
. Fishing 2,362 ( 0.9%)
. Forestry 711 ( 0.3%)
. Crafts 12,161 4,7%
. Other Sectors 104,162 ©40.2%

(Industries and
Services)

- Nomads: 147,369 gainfully employed in:

« Agriculture 22,583 (15.3%)

. Livestock Raising 116,323 (78.9%) 94.2%
+ Crafts 1,821 ( 1.2%) 1.2%
. Other sectors 4,632 ( 4,5%) 4.5%

There are 45,091 unemployed active persons, composed of

- 42,460 sedentarized persons in the male population
aged 12 and over, or 7.4% of the total sedentarized

population,
- 2,631 nomads in the male population aged 12 and over,

and women who are heads of the household, or 0.59%

of the total nomadic population.
It must be noted that those considered active include:

- Sedentary males aged 12 and above.

- Male nomads aged 12 and above and the female heads of
households only. Because of this, the non-working
population is estimated to total 356,121 persons,
including:
¢ 269,680 sedentarized persons, representing 47.3% of

the total sedentarized population.
. 86,241 male nomads, representing 19.37% of the total

nomads,
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Moreover, for the agro-ecological zone of the oasis,
transposing the results in the table below the gainfully
employed population should total 76,293 individuals,

distributed by sector of activity as shown in the
following table.

Table No. 3 Distribution of the Active Population in
the Dasis Agro-~Ecological Zone by
Economic Sector

Economic Sedentary Nomadic Sector %
Sector Total
Agriculture 14,146 6,332 20,478 26,7
Herding 4,916 32,685 37,601 49,3
Fishing (16) - - - 0.0
Forestry : 95 - - 0.1
Crafts 1,662 508 2,170 2.8
Industry, Com-

merce and 14,218 1,860 .16,078 21.0
Services :

Totals 35,037 41,385 76,422 100

(16) Fishing was not taken into account

The non-working population has a total of 44,142 persons,
36,076 of whom are sedentarized and 8,066 of whom are

nomads., This population is comprised of male children

aged 12 and over, which represents relatively high

potential in manpower next to unemployed persons of

working age.
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I1.2,4 Forms of Economic and Social UOrganization

The agro-ecological zone of the oases is almost
exclusively populated by Moors. "Les terrains de culture
dans cette zone, portent,comme l'ensemble des terres des
pays Maures, la marque d'une appropriation collective de
caractere traditionnellement tribal, C'est généralement
dans les limites de ce cadre que s'effectue l'appropria-

tion familiale ou individuelle, Ainsi, les noms des
principales palmeraies du pays évoquent-ils immédiatement

les noms des tribus qui en sont propriétaires: Chinguetti
appartient aux Idawali et Lagheal; Atar, Akjoujt et leur
environs aux Smassid et aux Ideichilli, Ksar El1 Barka et
Rachid aux Kounta, Tidjikja aux Idawali, etc." (17)

Yet, despite this tribal character, "la famille monogame
constitue toujours 1l'unité de base de la société Maure,
Nettement individualisée dans l'espace, elle correspond
généralement 3 une tente et elle jouit en principe,
malgré les lienc qui 1l'unissent aux ensembles plus vastes
tels que la tribu, la fraction de tribu ou le campement,
d'une autonomie dans la gestion de ses biens et ou le
mari joue le role principal, .Cétte unité incluait tres
souvent dans le milieu traditionnel un ou plusieurs

indépendants (esclaves surtout)." (17)

Hence, the family emerges as the basic socio-economic
unit in this agro-ecological zone, and represents the

main form of organization for developing the land.

(17) RAMS, 1980. Sociological Study.
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This form of organization provides insight into the
relatively specific nature of the Moor's social organi-
zation (18) in general. To mention only the most
important of those traits, it is recalled that "le
systeme social Maure a toujours fait place et continue

a faire place & des exigences de solidarité, de généro-
sité (le devoir d'hospitalité est une obligation),
s'étendant souvent & un nombre d'individus tel gue tout
calcul économique fondé& sur des données numériques
précises est non seulement impossible, mais pratiquement
sans objet dans la mesure ou les acteurs sociaux sux méme
n'ont ni l'envie ni la possibilité de faire la moindre
prévision budgétaire." "Ainsi...les normes qui régissent
les rapports entre les différents membres de cette
société ne peuvent revétir qu'une signification approxi-
mative qu'il serait illusoire d'en tirer des conclusions

sur par exemple, les budgets familiaux."

Within the milieu of a nomadic encampment, for example,
if someone should kill an animal, receive gifts or a
consignment of goods, he must share it with all his

neighbors and must always set aside a part of his earnings
to support his dependents and relatives in need,

Another rather important characteristic: resides in the
fact that family property is a function of tribal owner-
ship in most cases and is only rarely directly exploited
by the owner: most often, Haratines do the majority of
the farm work and are compensated in various ways. Less

often it is cared for by slave-servants (or abids) and

(18) RAMS, 1980. Sociological Study
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very rarely by the owners themselves or members of their

families,

In addition, production among these activities was
organized in a traditional manner and with respect to
subsistence living and customary trade, and continues to

bo so to a certain degree. Nowadays, the organization is

very slowly evolving into more developed forms, or in

contrast, into more degraded ones, depending on spatial

or socio-eoonomic changes occurring locally or regionally

(building of a2 new road, develapment of a toun, drought,

desertification, etc.). These present forms of organization

are almost entirely autonomous with regard to existing

socio-political structures. This is confirmed, moreover,

by the absence of any economic, professional or socio-
professional institution aimed at bringing about or

provoking any change in the systems of production.

However, in past years, certain changes have been
encouraged and have led to the establishment of agricultural
cooperatives just about everywhere in Mauritania., In the
oasis zone, 80 cooperatives were formed in the Adrar and
merged intou a union, and 57 unions in the Tagant. In
the present state of things, although they still exist,
these cooperatives have not been successful because no
change has taken place in the systems of production; they
are thereby nothing more than pre-cooperative groups,in
most cases composed of producers from the same extended

family or of the same clan. Their impact on production

is negligible.

In summary, it can be said that the forms of
economic and social organization utilizing the environment

of the oasis are oriented more touwards a subsistence
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economy and traditional trade economy than towards an
artisanal or market economy. The lack of socio-economic
and political actions appropriate to development needs is
behind the fact that these forms are not evolving at all

and that the production systems are stagnating and dis~
integrating to a certain extert. This disintegration

leads ultimately to the abandonmcnt of oasis-based activity,
rural exodus and a general socioc-economic deterioration of

life in oases.

This phenomenon will not stop on its own and

requires sustained intervention by local authorities.,

1.2.5 Knowledge of the Population in Date Palm Growing

and the Antiguity of their Experience with the Crop

Literature on this subject reveals that date palm
cultivation was introduced long ago in Mauritania, but
really took off in the 17th century in the Adrar.

Between the 17th and 19th centuries,'date-grouing developed
in the Tagant. Not until the early 20th century did it
reach the Assaba, and later on other regions such as the
Hodhs, the Guidimakha, the Gorgol, the Brakna and the

" Trarza.

On the whole, the level of knowledge in practising
date-grouihg is rather mediocre, even among the populations
where this type of farming is most ancient (Adrar and
Tagant). This goes back to the crop's traditional nature
and to the manner 1in which the oases Were exploited.

In reality, date tree growing is only one of many components

in the exploitation of this environment, and its place-in

the economic life of the populations has remaincd somehat

limited.
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Moreover, farming in the oases in most cases implies
indirect farming: oasis ownership usually evokes the image
of well-endowed white Moors (or Beidans) capable of
financing the building of palm groves: datec palm growing
implies Haratines and slave-servants. The former, who
started date tree cultivation, possess knowledge which is
nither inherited or passed on %o them, and which has not
evolved at all due to their absentee status, since they
only come near the palms during the harvesting season,
callad the "GUETNA"; the latter have the same amount of
knowledge that was ingrained in them by the first group.

A knowledge passed down from generation to generation with
no improvements, because of a lack of motivation.,

Another indication which we believe confirms what we have
set forth, is that there has never been the least innovation
originating from the personal experience of any typical date
farmer; it is also worthy of note that the manual tools usad
in other date palm growing areas have never been introduced;

only the palm tree and the basic principles of farming have

been introduced.

Now considering the principal date~growing regions in
Mauritania, it is easy to assert .hat the cultivators in
the Adrar and the Tagant are more familiar with the basic
date-growing methods than those in other regions, where

the level of knou-hou is nearly nonexistent.
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Chapter II. SYSTEMS OF PRODUCTION

II.17 PRODUCTION ZONES

II.1.1 Present-Day Production Zones: Extent and

Geographic Distribution (Map No. 5)

As was pointed out in the preceding comments, the
principal date-growing zones are located inside and in
the vicinity of the main mountainous formations and

plateaus, viz, the Adrar, the Tagant, the Assaba and
the Affole.

In general, the oases are seen as a string of small
palm groves on the alluvial plateaus of the oueds, along
the watersheds winding between the fixed dunes or across
a plain, a reg or plateau, and also in the flooduwater
dissipating areas. This character gives the oasis their
potential for spreading over a given site; another factor
of less importance determining this extensinn 1is the
length of time the date palms have been under cultivation;
in fact, the most extended are found in the oldest date-
growing regions and the smallest in the most recent zones.,
The palm groves are usually spread out lengthuise and
very rarely across, such that a palm grove rarely attains

500 m in width.

Thus, the surface area of the palm groves is rather
limited on the whole, but there are quite a few of them.
The area of a palm grove can vary from 1 to 40 ha, rarely
exceeding that size. Counting only the main date-growing
zones there are about 310 palm grovec, dictributed as

follous:
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Map No. 5. LOCATION OF PALM GROVES IN MAURITANIA
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note was that conducted by Bouchet in 1958-59, in the
framework of IFAC, which only concerned the Adrar; other
less important administrative censuses have been made
locally in very limited areas, Moreover, no follow-up
was made of these censuses, which would permit adequate
updating of the results obtained, for we believe that the
situation has notably developed. Hence, in this study we
shall 1limit ourselves to an approximate evaluation based
on incomplete data (Table No. 4) and on our own field

SUTVEeYS.

In order to make use of these statistics, the idea
which first comes to mind is to draw from them the linear
grouthrates cf the date tree population and to project them,
but evidently there is not one complete yearly series
covering the date-growing zones. We therefore propose to
complete some series (1929, 1936, 1949 and 1958) by using
the observed growthrates for the fragmentary statistics on

each region, the amounts thus factored are underlined in
Table 4.

Perusal of these newly calculated series reveals that
since 1936, the growthrate for the date palm population has
slowed down somewhat. In fact, the growthrate calculated
for this entire population was:

- 6.3% between 1936 and 1949

- 5.1% betueen 1949 and 1958
- 1.5% between 1958 and 1973,

So, although one may question these data and calcu-
lations, they do reflect a certain reality, which is
gencrated by socio-economic deterioration linked to the

colonial period.
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Table No. %4,

Mauritania between 1905 and 1951

Partial Statistics on the Size of the Date Palm Population in

Region/Department | 1905 1913 1922 1924 1929 1931 19%6 1932 1941
(1) Ca) (1) (1) (1) (1) (1) (1) (1)

ADRAR

- Atar 79000 102099

- South Atar —

— Bast Atar 38500 25600 44183 50315

TAGANT

~_Tidjikja 49528 67489 95692

- foujéria 305 1000 5505 112562 9226 22442

_ Tichit 20245 ~AB0YS 14200 .

- Rachid 15589 20044 20044

ASSABA 1611 848G 10500

WESTERN HODH n.d. n.d

GUIDIMAKHA n.d. n.d

ARAKNA n.d. n.d.

TRARZA n.d. n.d.

GORGOL n.d, n.d.

TOTALS 223626 307149

(.1") Based on Reports by cercle commanders, by Munier, 1955.
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Table Wo. 4: coni'C Partial Statistics on the Date Palm Population in

Mauritania between 1905 and 1961

Region/Department 1949 1951 1958 1961 1973%
(1) 1) (2 (3) %)

ADRAR

- Atar 145000 195863

- South 4atar 169579

- mast Atar 55000 L7

TAGANT

- Tiddikja 99423 100000 102100

- lioujéria 50449 55000 9650

- Tichit T518H 20000 23750

~ Rachid 27278 22438

ASSABA 100000 120000 141000 150000

wroTSRY I0ODH 50000 55000 ~ . 30000

tASTERN HCDE n.d. 26001 2500

GUIDIMAKHA 1000 1000

BEAKNA 20000 n.d.

TRARZA n.d.

GORGOL ' n.d.

TOTALS 560334 817437 1000000

IFYAC Estimate, P. Munier, 1955
According to R. Bouchet, 1958/59
BDPA, 1967

P. Munier, 1973.
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In a nutshell, based on the growthrate observed
between 1958 and 1973, the date palm population can be
estimated as 1,087,190, This result is debatable, but
an attempt has been made to reconstitute the population

by region:

- The Adrar: Based on the 1958-59 census, which is
relatively reliable, and according to our observations
made in the field, the net annual growthrate (taking
into account deterioration, .drought, desertification,
etc.) should be 0.5% betwe:n 1958 and 1980, assuming
the best, which gives 443,800 palm trees to date.

- The Tagant: According to the IFAC census of 1958, which
was made by means of a photo survey on the scale of
1/50,000 and covered the area occupied by the oases,
there should have been 1,203.5 ha of palm groves with
a density of from 150-200 trecs per hectare, or between
180,500 and 240,700 palms. If one accepts the figure
of 287,700 proposed by the Tagant agricultural subsector,
for 1978-1980, one can compute an average yearly grouwth
of between 0.90 and 2.6% between 1958 and 1980, which

seems logical enough based on observations made in this

region.

— The Assaba: According to P. Munier, the extension of

date~growing (19) has been very dynamic, and he even spoke

of "plantation fever". 1In fact, since its introduction

in the region, the palm tree has spread out quickly.

(19) P. Munier, 1955.



-57-

According to various administrative censuses, the palm
tree population jumped from 1611 palm trees in 1929 to
10,500 in 1936 and to 120,000 in 1951, an average annual
growthrate of over 250%. After 1951, this expansion
experienced a slight decline, registering an average
rate of 2,5% per year between 1951 and 1961. At present,
this expansion continues at nearly the same rhythm,
especially after the 1968-73 drought, This extension is
apparently favored by the sedentarization of the nomads,
whose herds were devastated during this drought. Thus,
based on a growthrate of 2.5%per year, which is considered
to be an average hypothesis, one can estimate that there
are 221,000 palm trees. A morc pessimistic hypothesis
would allow a rate of 1.5% yielding 192,750 date palms.

The Western Hodh: Based on data gathered locally, ue
estimate the palm tree population to be 48,000 in 1980,

For the remaining regions: Gorgol, Brakna, Trarza and
Guidimakha, although there is a relatively insignificant
number of date palms, so as not to overlook them, we
shall retain the data from 1949, which gives 20,000
palms, Still, it is worth noting that there has been
some growth., Just taking the example of the Guidimakha,
in the department of Ould Yenge, where the palm tree
population is fenced in, duringour tour, 30 Zeribas were
pointed out to us with an‘average of 100 trees to a
Zeriba, or 3000 date palms, representing an annual
growthrate of 10.5%4 over the 1961 population.
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Recapitulating the above in Table MNo. 5, one comes
to a total of between 958,850 and 1,063,800 palm trees.

Table No. 5.

Region Low Average High

Hypathesis Hypothesis Hypothesis
Adrar 443,800 443,800 443,800
Tagant 252,300 291,650 331,000
Assaba 192,750 221,000 221,000
Western Hodh 49,000 48,000 48,000
Other Regions______ 20,000 _________ 20,000 ______20,000
Total 956,850 1,025,100 1,063,800
II.1.2 Future Production Zones

Under present socio-economico-politiucos 27 ioious,

date palm propagation centinues to be practised everyuhere,
helter skelter, and without control in the southern third
of Mauritania., In our opinion, this phenomenon is due to

the total technico-cconomic independence of the populations

involved with respect to the structures now in place,
maling it difficult to set up any system of control.

Thus, we foresee the prolongation of the-present situation
into the future, with a 1 to 5% annual grouthrate of the
date palm population under the best assumption, This
growth will affect the southern part of the country more
than the central region (Tagant) and the north; its impact
on date production should be negligible given the rather
low level of knouwledge about the principle of date palm

growing in these regions,
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In another connection considering the possibilities
in underground water in certain regions and of certain
projects under way, it is possible to envision the durable
development of artisanal and even semi-modern date palm
growing., UWe cite the case of the project to equip the
36 wells on the Trarza watertable and of the 64 others to
be sunk on the same table and on other watertables, most
of which are located in the vicinity of major transport
routes. To date, no agro-economic or feasibility study
has been made but according to the project foreman, the
Hydraulics Division, date palm farming should be one of
thc‘projects planned on. We take this opportunity to
deplore the fact that there has been no socio-technico-
economic study for these future areas, and that none has
been planned, which in our opinicn will have a considgrable

impact on the social bencfits of this project.

Moreover, the possibility has been pointed out of
mobilizing the underground water resources in the Taoudeni
and in the Dhar of Néma Oulata, which are far from minor,
and incidentally, those of the underground watertable of
the AIoun sandstone.

Hence, mobilization of the underground water

resources could in the long run make it possible to
really boost the oasis subsector.

This possibility could only have a benefircial impact
by means of a sustained and self-maintained endeavor to
aiding its development and through agronomical research,
supervision and training, extension, materials, marketing
and farming credit.
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II.1.3 The Systems of Production

The complexity of problems stemming from the sub-
sector of oasis agriculture and the necessity of making a
rather general analysis have led us to establish a typology
of the oases., This typology is sufficient enough for us
to make an approximation of the main problems neculiar to»s
this subsector and to foresee appropriate solutions.
The criteria adapted have been very global, bearing on the
environment (accessibility, importance of economic activity,
the antiquity of ocasis farming, oasis farming's place in
the system of exploitation of the environment, influence
of urban areas, etc.). Hence, we have been able to
identify 3 major types or groups of produdtion systems
(cf. Map No. 6):

II.1.3.1 The first group is that of the production systems

in a state of relative disintegration. This
disintegration, depending on the case, is due to a deterio-
ration of the physical surroundings (sand taking over
erosion, dropping of the underground watertable levels,
prolonged drought, etc.) or to a socio-economic change
(rural exodus, social mobility, economic mobility, breakdoun
of an institution, influence of an urban area or of a neu
‘access route, etc,). This group is characterized by
production spaces which have been exploited since remote

antiquity and by intense human activity due to their easy
accessibility and to the existence of urban areas that are

relatively developec. Principally beidan Moors and secondly
haratines constitute the human element of this group.

This group .of oasis farming is composed of one element of

a traditional system of exploitation with three balanced
activities - livestock-raising, dryland farming and oasis

farming.



Map No. 6. APRROXIMATE DISTRIBUTION OF THE PALM
R tROVES BY GROUP OF PRDDUCTION SYSTEM
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Presently, this situation has more or less deteriorated
to such a degree that a multitude of subgroups or subtypes
of production systems are found. Some have been able to
maintain their equilibrium (traditional farming), but these
are the least common; others have evolved into the artisanal
forms integrated into the market or have been able to adapt
themselves to the changes in the environment (change in
activity, abandecnment of farming). In a nutshell,this set
of systems is undergoing a complete transformation; it is
simmering with diverse trends. As a result of this, it
appears ofvhand that this is the group most o;en to changes

and to making the best of any future action designed to

safeguard and rehabilitate ocasis agriculture.,

The oases which can be ranked among this group are
firstly the ancient metropolises, generally speaking (Atar,
Chinguetti, Tidjikja, AIoun, Tichitt, Oulata), and secondly
those found near the new transport routes, such as Diouk,
Kamour, Guerou, Tintanes, etc., It is not our intention to
cite all the oases intthis case, but simply to give a good

idea of them,

I1.1.3.2 The second group is composed of the production
systems in equilibrium with the exploitation of

the environment, and in which the oasis is only one element

in a rigid system built on the exploitation of grazing
lands (breeding), springs (weirs, basins, dikes, Tamourets)
and alluvial watertables (palm groves). This group of
production systems characterizes a very distinct lifestyle,
that of the semi-nomads or transhumants whe are found on
most of the oases in central Mauritania, among the hardest

to get to and located rather far from the main touns with

administrative bureaus. The oasis Aarea is made up of
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alluvial soils in the fossilized oueds, at the foot of a
scarp or nearby a spring. Moorish beidans, chiefly semi-
nomadic, constitute the human element; they may or may not
practise transhumant livestock-raising during the dry
season, depending on the size of the herd; they also
practise recession plot farming with weirs or in catchment
areas of runoff water in autumn, and retreat to the palm
groves cduring tihe rainy season for the Guetna. In these
systems, it is the practice to entrust the Haratines or
slaves with guarding and cultivating the palm graoves;
companion crops are very rare. Neither is it unusual to
find in this group some subtypes of more developed systems
under very special conditions.

I1.1.3.3 The third group is that of the group of palm
groves and oases maost recently created, the
majority oY which are located in the southern third of
Mauritania, no*ahly in the Assaba (southern part), the
southnern part of the Hodhs and ip nther non date palm growing
regions. 0Oasis activity is new to this group, for it is
working into &n existing system (agriculture, livestock-
raising) or into one which is vanishing (sedentarization
of nomads); dve to this fact, its place in the system of
exploitation of the environment is quite marginal. In
thesc oases, the spatial element consists of oueds and
drainaqs acvecrc, uhile the human element is mixed, camprising
beidan Moors, haratine tloors and Peulhs to a lesser extent.

Knowledge o date-growing techniques is-almost nil,

It is worthy of note that these three groups, such
as theyv uere briefly identified, though different in many
respects, have just as many similarities if other, less

gencral critcria are taken into account., These common
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characteristics as well &s others will emerge as further

developments are made.

I1.2 THE CROPS

Oasis farming as we have defined it in the introduction
owes its name to the existence of the palm tree as the
principal crop: this leads to mention the priority of the
date crop and then the subjacent crops.

I1.2.1 Date Palm Growing

This is a very ancient activity, generally widespread
from Mesopotamia to North Africa. This activity apparently
reached Mauritania in the 11th century A.B.

As its name implies, this is the crop Phoenix dactylifera Lin,

commonly called the date palm.

II.2.1.1 Composition of the Date Palm

Phoenix dactylifera: a monocotyledon of the palm

tree family, subfamily or subgroup of the coryphinees (21).
There are several species of the phoenix genus, including
dactylifera (the date palm), which is the most interesting

species from the agronomical point of view. The palm tree
is diocecious, which means that it hes two separate sexes
borne by two separate trees. It is composed of somatic
chromasomes. This is a thermophilous species requiring
high temperatures for its development and fructification.
It is also heliophilous, demanding strong light fur its
fructification and ripening; low luminosity would encourage
the development of the vegetative organs. It depends on

photosynthesis, which is needed for production.

(21) According to the Classification of Martius and Blume.
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The date palm also has certain ecological requirements

which were exposed in the first part of this repoct.

II.2.1.2 Cultivated varieties

The use of the term "variety" in date tree
cultivation is inappropriate because "variety" designates
a genetically fixed race or clone which is not the case
for the date palm. Actually, in light of its genetic
potential, the date palm like all other species of the
phoenix genus, is capable of self-hybridizing very easily,
so well that all that is called a "variety" is in fact |
nothing more than a hybrid or a cultivar. Even if a
given race is propagated from an offshoot, it still remains
that this race was obtained from the seed of berries which

are only hybrids.

Returning to the "varieties" cultivated in
Mauricania, P. Munier (22) in 1955, compiled a list.of the
names of 250 varieties, not including the Bafour varieties
(23). Although very cpen to debate, this seems quite
possible, since each s=2ed planted can parcent &« new "“variety",
especially when ii is known that propagation from seeds is

quite common in Mauritania.

In the present situation, we have no exact idea of
the number of existing varieties, but during our visits to
palm groves considered tc be representative of others, ue

took down the names of over 50 varieties, of which about a

(22) P, Munier, 1955. lLe palmier dettier en Mauritaniec.
(23) The Bafours are pre-Islam persors or petrsons who have

not converted to Islam.
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dozen have come from other unknoun "varieties",

Considering the clones from the seeds of known "yarieties",
this number would be around 100. In that respect, it is
pointed out that varieties coming from the seeds of other
known varieties are distinguished from the latter; the
names of such varietics are made up of two words: the first
word is "Aalfa", meaning "seed", the second is the name of
the original variety. Whenever this variety is unknoun,
one gives it the name of its place of origin or of the date

growver who introduced it, etc.

In addition to these varieties} we have noted several
other clones coming from the seeds of dates from the Middle
East (Palestlne and Irak) imported for food aid programs.
These clones were introduced in the past decade and several

of them are being produced. We have not listed the names
of any of these varieties; the date cultivators settle with

calling them by the color of the fresh date, for examplef
Ahmar (or red) of Palestine, Akdhar (or green) of Irak, etc.
Moreover, the names of certain varieties can, in our

opinion, include several clones; this is true most notably

for those named according to their colors such as Ahmar (red),
Asfar (yellou) or Sofr (the yellows), ikdhar (green) or
Khdiret (the greens).

In the following, we have listed the names of

varieties and clones we came across in the field:



< 3.
4.
5.
6o
7
8.
9.

10,

11,

12,

13,

14,

15,

16.

17

18,

19.

20.

Ahmar
Tinterguel
Oun Aralch
Tijib
Tiphert
Tamazet
Médina
Meriziga
Tiguidert
Ahmar Edir
Ahmar Djingue
Anserghi
Tidhel
Tenouazidi
Ganeb
Kdhirette
El Bhirette
Basbork
Eujob
Eujbejou

21,
22,
23,
24,
25,
26.
27.
28,
29,
30,
31,
32.
33.
34,
35,
36.
37.
38.
39,
40,
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Tenejdeft
Dermakel
Boussoukkar
Tinyakour
Sikane
Sasnet

Habs

Daram

Ahmed Deguen
Ajib Ndabagr
Sofr Tfilette
£l Mahboula
Te dhel
Bouffegous
Adaght

Bahwa
Sumbahra
Kalioune
Mechmelette

Malkhelss

41,
42,
43.
44,
45,
46.
47,
48,
49,
50,
51.
52,
53.
54,
95,
56.
57,

Mgadir
Bezzoul

Tenmenmoud

Fuzzer

Eddakna

Takembat
Zraiguine

£l Aggaba

£l Amoud

Adlfa Echchagra
Rdlfa Safra
Adlfet-Tiguidert
Adlfet-El Halt
ARdlfet-~0uadane
Adlfet-El Ackka
Adlfet-Ben Laghlal
Adlfet-Bessberg

Elsewhere in the RAMS survey, only 10 varieties were strongly

represented,

« Ahmar

« Asfar

« Tinterguel
« Kdhiret ou
« Oum Araich
« Sumbahra

o« Bezzoul

. Tijib

. Bahwa

. Mgadir

Akhdar

by order of importance,

35.3% of the sample
20.7% "
17.5% "
10.0% "

5.5% "
3.8% "
3.1% "
2.0% "
0.6% "
0.5% "

they are:
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Although this result may be very debatable, still it high-

lights the most important varieties; the experience of the

RAMS survey has shown us that a good num:er of date farmers

do not know the names of the varieties they cultivate,

especially in the Assaba and in the southeast, which is

enough to invalidate the results.

We have also remarked that the relative importance

of the different varieties varies according to the region;

hence, for the Adrar, the most dominant varieties are:

Ahmar 73.0% of the sample
Asfar 14.8% "
Stambahra 5.3% "
Tijib - 3.7% n
Tinteguel 2,0% "
Uthers 1.1% "

For the Tagant:

Tinterguel 41,8% of the sample
Ahmar 19.7% "
Kdhiret ou Akhdhar 11.8% "
Asfar 9,4% n
Oum Araich 8.6% n
Bezzoul 4,3% "
Others 4.1% M

for the Assaba:

Asfar 43,8% of the sample
Kdhiret ou Akhdhar 19.8% "
ARhmar- 8.7% n

Ngadir 6.5% "
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. Tinterguel 5.8% of the sample
o Oum Araich 5.8% "
. Sumbahra 5.8% n
« Others 3.5% n

In summary, the notion of variety without a systematic
way of determining, it has only limited meaning, especially
since most of the farmers do not know the varieties,
particularly those of the third group of production systems
(Chapter 1I.1.3). |

From the viewpoint of consistency, the most common
varieties can be classified as: the Ahmar variety, uhich‘
is soft, the Tinterguel, Asfar and Oum Araich varieties,'
which are semi-soft and the dry Kdhiret variety. Based an
statements by the date farmers, the Tijib and Tiphert '
varieties are considered to be the best for taste
quality, and the Medina and Ahmar varieties are the most
appreciated by consumers and are easily sold§ Adégt and
Tinterguel are the most productive,

II.2.1.3 Age of the Plantation

In general, the oldest date tree growing areas,
such as the Adrar and the Tagant, have the oldest palm
groves. According to the sampling.made by the RAMS survey
team, in which we distinguished 4 age groups, the results
were as follows for the whole country: '

Age Group Number of Palm Trees [ of Total
Less than 5 years old 1852 40,3
From 6 to 15 1445 31.4
From 16 to 80 , 1113 24,2
Over 80 186 4.0
Total: 4596 100%

Smm—— e o o
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Overall, these results show that:

- 40% of the date tree population has not yet begun
to produce;

- 604 is producing.

This naturally refers only to the female trees. Now,

considering the main date palm growing regions

(Table 6)

Table No. 6., Distribution of the Date Palm Population
by Region and Age of Plantation

ADRAR TAGANT ASSABA OTHERS

Age Group

No. % No. W No. % No. .7
Less than 560 24 168 21.7 580 50.6 838 53.2
5 years
from )
6 to 14 397 36 204 26.4 315 27.5 529 35.8
from .
16 to 80 307 27.86 400 951.8 250 21.8 156 9,9
over 80 134 12,T§ 0 - 0 - 52 3,3

one observes that the age structure of the population

varies according to the region and takes on a character

peculiar to each of the date-growing zones, which is to
be expected & priori:

- The Adrar has a moderate amount of young palms (24%)
and a relatively high number of old palms (12.1%) are
likely to die out, which makes for a rather low or
zero rate of renewal, if one takes into account the
losses of diverse origin, The level of productive

palms is about average (63.8%).
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- The Tagant has a relatively well-balanced age group
structure for its date palms; one notes the absence
of old plantations over 80 years of age, whith is the
age at which palm tree productivity begins to decline.

- The Assaba and the other regions have over 50% young
palms (50.5% and 53.2%), which offers relatively
important production potential and promises rapid

expansion.

These results can easily be verified in the field.
ARlso, by Comparing them to the groups oprroduction systems
previously defined, one can conclude that the palm groves
and oases of the first group identify most with the palm
plantations of the Adrar and, in general, with all the
older plantations, for which a renewal and rehabilitation
program would prove to be of great help. The oases of the
second group identify most with those of the Tagant, whose
existing potential could be extended by preventive action
against future degradation by aging or other factors.
Finally, the third group of the production systems would
identify with the palm groves in the Assaba and other
regions, characterized by their young age and for which
programs of assistance and support in certain areas would
allow them to make the best of their potential.

II.2.7.4 Phytosanitary Condition and Protection of the

Palm Groves

In Mauritania, several diseases and parasites

exist as well as certain pests of the date palm,
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II.2.1.4.1 The diseases are all cryptogamic in nature;
they cause little damage and do not prove to

be of any special economic importance. These diseases are:

+ Inflorescence rot:

This disease is due to a fungus: Manginiella scaetar.

It attacks the inflorescences inside the spathe after
having penetrated from outside. The first visible
symptom is a rust- or brown-colored spot, which appears
on the surface of the spathe. This disease, which can

be controlled with various anti-fungoids, affects a few
trees especially after a thunderstorm during the blooming
stage. In Mauritania, considering the weather conditions
during the blooming stage, this disease is very rare,
appéaring very sporadically., 0Only a few date grouwers

mentioned it to us, using the local name "AJINKER",

+ Palm Tree Browun Scale or Palm Tree Smut:

This disease is caused by Oraphiola phoenicis. It is
manifested in the form of brown, moldy bumps on the palm
folioles, mainly on adult and -aged palm leaves., This

attack, sometimes considered to be benign, can consider-
ably affect the grouth of the palm tree. It is easily
controlled with anti-fungoids. In Mauritania, we saw a

feu minor cases of this 'disease, and believe that it

causes no noticeable damage.

+ The "Hanging Heart" Disease:

This is a cryptogamic disease éausing two sorts of rot:
one located at the base of the stipe caused by the
Thielaviopsis paradoxa, and the other which affects the
terminal bud caused by Botryodiplodia theobromag.
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The manner in which this disease propagates still is
not clear. 1Its gravity resides in the fact that a tree
that has been attacked by it is irreversibly condemned
to perish, at least with present knowledge of the
disease, which cannot be spotted earlier. |
Referred to as "Takaket" in the vernacular, it
has evidently been knouwun for a long time by'the
Mauritanian date growers, However, to date,it has
caused very little damage. Based on one field survey,
the mortality rate caused by infestation is between
3 and 5% per year., This disease merits serious research
in order to control its propagation and limit its
effects.

I1.2.1.4.2 As concerns the parasites of the date palm,
they are numerous; two of them have proven to

be of considerable economic importance in light of the

damage they can cause; the date balm mealybug and the

spider mite.

+ The mealybug: Parlatoria Blanchardi (Targ),
It is spread throughout all date-growing countries
except in the United States, where it has been completely
exterminated., This pest is considered to be one of the

most dangerous for the date tree. It develops best when
there is an abundance of humidity in the air and when
there is the lowest amount of direct sunlight. The
mealybug fzeds on all parts of the date palm (by sucking
the sap) and on the fruit, among other things., It
thereby weakens the tree, impedes the ripening of the
dates and markedly feduces their commercial value,

The sensitivity of the date palm appears to depend on
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the variety, and some are more sensitive than others
(24). According to Munier (25) in 1955, this parasite
was found only in the eastern Tagant and in Adrar;
now, it has spread across the country - rare are the
palm groves that are spared. Attécks are more or less
severe, depending on the season and variety.

Mauritanian date tree growers are completely
ignorant of ways to control this disease aside from
burning, which continues to be practised by some of them.

Outside of this, a research program on the
possibilities of biological control was conducted between
1965 and 1973 by J.C. Tourneur et al., in the framework
of IRFA (formerly IFAC). This program came up with
extremely intriguing results,whose distribution and
extension, however, are running into certain practically
unsolvable technical problems (Chapter 1I1I1.3.3).

This research was interrupted in 1973 to be taken back
up in the same spirit with the reformation of the

entomological laboratory of Nouakchott in 1977.
Chemical control is possible: the example of the United

States confirms this. Furthermore, a whole gamut of
pesticides exist, the most effective of which are

apparently the organophosphates.,

The date palm spider mite:
This is the Oligonychus afrasiaticus (Mogregor), which

is a type of Acarid of the Tetranychidae family.

This mite attacks the young dates as soon as they begin
to form by sucking on their nectar. Once the young
dates are attacked, their growth and maturation are

(24) FAO, 1980
(25) P, Munier, 1955,
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stunted, their color turns to reddish brown and several
cracks appear. One of the characteristics of these
attacks is the appearance of a fine web on the fruits
similar to spiders: this web catches the dust,which in
certain regions has earned it the name of "Ghabra" or
"dust"; the commonly accepted name in Mauritania is
"Taka"™, Some reactions of the various date varieties

to this pest differs, for some are more sensitive to
others and the attacks are more concentrated in the dry
zones than in the relatively humid ones. This is a:
tormidable pest, so much so that after massive attacks,
it considerably depreciates the quality of the dates,
to the point that they become unfit for eating.

In addition to the mealybug and the spider mite,there
are other parasites cauéing serious but limited damage.

These are chiefly termites, including Microcerotermes

diversus silvestri (Isotera: termidae). These speccies
are very small and white, affecting young palm trees and

sickly ones in particular, attacking tihe roots at the
stem, the leaves and their bases and sometimes the stalks
as well. They can be spotted by the presence of tunnels
in the attacked organs. These termites are rampant
everywhere in Mauritania; their presence is more or less
pronounced according to whether one is in the Sahelian
zone or in the desert zone, and according to the local
conditions of palm grove care. Cases of palm trees

dying because of termites is very irregular. Date culti-
vators are not familiar with any method of control for
these pests, which can pasily be controlled by chemical

and preventive controle.
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Moreover, according to some date farmers, it seems

that other parasites exist, probably coleoptera (cater-
pillars), which attack the stalks and provoke fhe death

of the tree. In fact, according to these same cultivators,
when the tree is brought down, enormous larvae crawl out of
it; we were unable to verify this, but did observe a net-
work of galleries measuring more than 1 cm in diameter in

the heart of the stem wood,
11.2.1.,4.3 As concerns pests, there are:

- The migratory grasshoppers: schistocerea america

gregaria (Foreskal), which is found everyuwhere, especially
in the Sahelian zone. They cause very little damage due

to their small numbers, but quickly become a true danger
when there are major invasions.

- Birds, including certain species of thrushes and
parakeets, which are found in the Sahelian zone. They
attack the inflorescences as soon as they bloom ahd then
pilfer the dates as they develop. Damage caused by these
birds are spatially localized, being limited almost

entirely to the Assaba and to the southeast,

- Monkeys, which attack the dates at different stages,
Their attacks are limited to a few isolated palm groves
located in oueds not far from the monkeys' den. Damage
is very limited, for beginning in May, the palm groves

begin to be populated for the CGuetna.
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I1.2.1.5 VYields

In date tree growing, as is the case for several
other crops, the palm tree's yield depends on several factors,
including: vater, plantation density, light crop care,
gardening care techniques, etc. In Mauritania at present,
none of these factors has been well provided for or mastered
as it should be in light of the-special nature of the date

crops. It therefore stands to reason that'yields can only -
be mediocre on the whole. Of course, this does not rule

out very high peak yields, obtained sporadically. Accaording
to our estimates of several plots, the average yield per
palm tree is between! Y5 and 30 kg, but on an individual
basis, one finds nearly zero yields (2 orf 3 very light
stalks) and some yields in the area of 120 kg, with yields
of every size in between.

To retﬁrn to the importance of the above-rmentioned
factors, we stress that better control of these factors
would substantially improve the yield and permit steady
production., In that respect, we cite the example of a
traditional Tunisian palm plantation, which was replanted
by Cruesi (26), and which yielded 85 kg/palm in 1963,

3 years after the cnset of the operation; the initial yield
was between 30 and 40 kg/palm.

1I.2,2 The Companion Crops

On the whole, subjacent or companion crops of date

tree growing are of marginal importance in ocasis agriculture.

(26) Centre de Recherche sur 1'Utilisation des Eaux
Saumatres en lrcrigation Tunisia, now CRGR (Centre de
Recherche du Genie Rural). (Research Center for the
Utilization of Salt Water; Research Center for Rural
Engineering).
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These crops are fed by irrigation and located on ancient
oases near urban areas (first group of the systems of
production). In general, an estimated 20% of the date
growers are practising this activity within the agro-

ecological zones of the oases.

I11.2.2.1 Crops Being Cultivated

A wide range of crops are found, with the

exception of fruit trees. They are:

- the cereals, including wheat and barley, and sorghum

to a minor extent.
truck farming crops, with a whole gamut of vegetables,

fodder crops: only alfalfa.

cash crops, including henna, mint and tobacco.

+ Wheat and barley: Barley is soun at the beginning of

November one to two weeks after wheat. Barley is reaped
during the month of March and wheat around the end of

March-beginning April,

The varieties grown are local, well-adapted to the
climate, and are sown together, thereby making a
heterogeneous mixture.

From the viewpoint of the area covered, the area of
land sown is very small; cultivated plots of land are seen

as a set of small s:irips rarely exceeding 30 mz of surface
for each., In all, wheat and sorghum, based on our survey

cover 21% of the areas cultivated with a total of 22 ha.
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+ Sorghum: It is found principally in the Adrar and
cultivated by a few date growers of Atar in very small
quantities; the varieties grown are Taghalitt (white
sorghum) and Bechna (red sorghum), which are large-grained

millets with a relatively long maturing cycle. Sorghum is
sown near the end of October-beginning of November and can
be harvested around the second half of March. Ffrom the

viewpoint of extension, sorghum represents less than 5% of

the corpanion crops with a total of 3.5 ha.

+ Truck farming crops: These include various vegetabler,

chiefly comprising: carrots, green beans, tomatoes and
on a smaller scale: potatoes, watermelon, turnips, onions,

groundnuts, etc,

These crops are grown after the rainy season, betuween

September and March, and can last until the beginning of
Julvy,

f1l of the varieties cultivated are of foreign origin

and therefore imported, except the grenn bean (adlagance),
which is a iocal variety.

As concerns uxtension, these crops cover - again based
on our ~urvey - nearly 71/ of the annual companion crops,
nearly 74 ha., The carrot, green bean and tomato are the

predominant crops, representing over 804 of the vegetables,

+ rodder crops: Threre is only one such crop, alfalfa, grown

principally in the Adrar. This variety was introduced to
the area, In light of glimatic conditions, alfalfa grous
year-round and can be harvested up to 24 times a year.
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It is cultivated as an annual crop over small areas of
land., The area it is grown on barely totals 5% of the

cover crops, with about 5 ha in all,

+ Cash crops: There are 3 such crops, the most important

of which is henna, laucenia inermis, Henna is a perennial

species growing in the form of a busn and cultivated for
its leaves., The leaves are dried and used as a beauty

product in Mauritania and several other countries.

The leaves are usually picked once a month year-round.
From the viewpoint of the area it covers, henna is found
chiefly in the Adrar, in the Tagant and in Affolé. Ue
were unable to conllect exact information on its extension,
but according to our estimates, there are at least
150,000 bushes.,

Tobacco and mint are apparently very marginal crops.
We found little plots of mint and occasionally a feuw
tobacco plants nearly everyuhere, but cannot offer any

reliable data,

11.2.2.2 VYields

Below, we provide a few figures on the yields of
these crops, which are not necessarily representative and

were made in the field from a few typical date grouwers.

+ Wheat and Barley: their yield vacillates between 500 and
2000 kg/ha with a yield of 850 kg/ha being considered
average.

+ Sorghum: yields about 1,200 kg/ha.
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+ Truck farming érops: their yields vary from 8 to 15 t/ha;

‘the average yield being around 12 t/ha.
+ Alfalfa: yields between 80 and 100 t/ha.

+ Henna: 1.6 kg/bush.

It must be noted that most of the yields were cohputed
based on information frem small plots and are thercfore only
indications., Such yields are guite mediocre if not lou,
especially when it is known that they are all irrigated.
This mediocrity may be explained by an inadequate amount of
soil fortifiers (spreading manure), very superficial methods
of gardening and also by the lack of expertise in production

techniques.

I1.3 METHODS OF PRODUCTION AND THEIR PROBLEMS

In this chapter, we propose to report on the production
techniques now in use in the oasis subsector, while focusing
principally on date growing techniques. This will lead us to
a discussion of the various operations which come into play in

the production process.

II.,3.1 Propagation of the Date Palm

Given its dioecious nature and the importance of its
genetic potential (2N: 36 chromosomes), the date palm is
capable of self-hybridizing very easily and of prbducing very
heterogenous offspring. This.is-highlighted sy the fact that
there is no genetically fixed "variety", so one can only speak

of hybrids or rather cultivars..

5o, in order to reproduce or propagate any hybrid with
the same genotypic make-up, the only way to do so is through
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vegetative or asexual production: sexual reproduction only
fosters other hybrids, usually inferior to the parents, .

50% of which are males,

In Mauritania, two types of propagation are found,

practised more or less according to the region:

Propagation by vegetative means is chiefly practised in the

most ancient date tree growing regions: in the Adrar,
approximately 80% of the dactylferous population was obtained
in this manner. In the Tagant, the percentage is about the
same; but in other regions, the number of trees obtained in
this fashion tends to decline. Instead they are propagated
sexually (seeds), which regrettably, is the method used the
most, It is worthy of note that the date farmers use the
offshoots (27) (or Tenkal) just as much as the suckers (28)
(Bamba or Ras El Hmar), which is not normally done in datu-
growing countries., In fact, in North Africa for example,

the suckers, commonly called “fMejnoun" or "fools™, are never
used for propagation of the date palm, since farmers have
learned from experience that offshoots grow much slower than
suckers, are capable of changing sex during their lifespan,
and are less productive. IFAC is of a different opinion on
this subject. After 10 years of observation, it has come to
the conclusion that there is no difference between sucker and
offshoot. We cannot scientifically prove the contrary, but
simply say that 10 years of observation is negligible compared
to that of the experiénce of the date growers, which has been

handed down through centuries.

(27)Axillary bud which develops at the base of the stem at
soil level.

(28)Axillary bud which develops above soil level.
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Another important remark to be made is that Mauritanian
date tree growers pay absolutely no attention to the age or
size required for a sucker to be transplanted. UWe have
witnessed the propagation of suckers regardless of their
size, age, condition ar hardiness, which often compromises

the renewal rate of the new plantations,

Propagation by means of seeds is very popular in neuw

date tree zones such as the Assaba and in the southeast,
where over 60% of the date palm population was obtained by
this method. In the Adrar and the Tagant, seed propagation
is practised only for certain exceptional or recently
introduced cultivars for reasons of diversification and

collection.

I11.3.2 Planting and Density of Planting .

Planting by the two types of propagation occurs
between flarch and May, when the soil temperature is relatively
high. Planting is carried out in pre-prepared holes, set
equidistant from one another. The size of the holes is quite
small, making the unit volume no greater than 0.5 m2; no
soil impravement of fertilizing of any kind is practised, only
occasional sprinkling., The suckers are cut like onions (29)
from their weanings. In certain palm groves in the Tagant,
in the Assaba and the Hodhs, the suckers or offshoots are

almost never planted alone, but 7 or 4 seeds in the same hole.

In the case of sced propagation, 4 to 5 pits are dropped

in the same hole.

(29) That is, all the leaves are cut ta the very trunk.
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Plantation density varies somewhat from region to
region, and within the same palm grove, from one property
to another. In the oldest groves, density is gquite moderate,
being between 150 and 200 palm trees per hectare, and rarely
exceeds this level., In the newest plantations, the density
is quite high; we have estimated it as an average of 250 trees
per hectare, O0n certain plantations in the Assaba and Western
Hodh, the density reaches 400 and 500 trees/hectare;
consequently, on the latter plantations, there is overdevelop-
ment of the vegetative organs (palm, leaves) to the detriment
of fruit-bearing, which is insignificant; from a distance, the

palm tree looks like a veritable bouquet of greens.,.

O0f equal note is the fact that in most palm groves with
a high palm tree density, the density of the huole used for
planting is moderate, but the problem is that more than one
palm is found in the same hole; often as many as 4 or 5 of
them., This is one of the main factors limiting tne product-
ivity of the palm groves, especially those under irrigation.
Date grouwers maintain that it is better to have several
trees in the same hole than just one because, during a dry
year, there would be at least one palm tree per hole to
survive, or, they say, because there is greater resistance

to water runoff during flooding periods or more importantly,
because this provides better resistance to violent winds,

which might fell an iscolated tree, This may be true,
especially as concerns runoff or wind, but in fact, the
present methods of weaning (or removal of suckers) are such

that they seriously weaken the base of the stem and the
yield, which is really vulnerable to such effects.

Summing up, we believe that such behavior, stemming from

very simple logic cannot be corroborated: an isolated palm
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tree resists drought better than a bunch of 5 or 6 palms,
fof the root system of a single tree would have to prospect
nearly the same volume of earth as a bunch. Consequently,
the total production of a bunch can only equal that of a
single palm for the same qdantity of water and nutrients
pumped into the soil., Also, assuming equal levels of
production, the volume of labor (maintenance, fertilization,
trimming, harvest) required by a bunch is much more than

that of a single palm tree.

I11.3.3 Utilization of Water and Irrigation

I1,3,32.1 Utilization of Water

In nearly all the Mauritanian palm groves, uwater
for irrigation is drawn from alluvial underground watertables;
with rare exceptions it is drawn from very slow moving

springs (or IRIJI in Moor).

In these alluvial beds, water is drawn from wells which
are more or less well coffered,depending on their depth.
When the water level is very close to the surface (1 to 3 m),
the shaft is made of palm tree trunks or of doum. UWhen the
table level is rather deep (over 3 m doun), the shaft is
made of dry stone and rarely constructed. The wells do not
have curkstones, with a few exceptions in certain palm

groves in the Adrar. They are only utilized during the
first two or three years of growth, after which the roots

of the young palm trees can reach the alluvial table.
Water tables deep underground can only be reached by roots
or in the case of companion crops, the wells are in

constant use.
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One of the characteristics of these wells is their
louw aischarge due on the one hand to the limited resources
of the watertables and on the other hand because they are
not cleaned out well enough because of a lack of adequate
digging and cleaning equipment. As a result, it often
happens that a good number of wells dry up at the least
drop of the water level., Another factor determining the
discharge is whether a well is placed on fissured layers
of rock or not, and its position in relation to the oued

and therefore to ihe watertable,
There are 3 techniques for drawing water:

+ The first is the simplest, delou drawing. This technique
is practised increasingly less, as it is a painstaking
process requiring lots of uork; Through this technique,
it is possible to pull water for no more than 0.19 ha,
according to Bouchet (30). Nowadays, it is chiefly
practised in the Assaba and the two Hodhs; in the Tagant
it is limited to a few isolated palm groves and is becoming

very rare in Adrar; its utilization depends on the depth

of the well,

+ The second technique, slightly similar to the preceding

one because it also uses the delou, is a method of drauing

water with what is called the "Achilal", a type of balancing

lever. This technique remains the mdst widespread in Adrar
and-in the Tagant. Just like the delou method, the

"Achilal" is quite painstaking and also requires quite a

(30)R. Bouchet, 1958-59
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bit of labor; it has slightly greater potential than the
first technigue, and permits deeper drawing with the same
amount of labor. Based on our observations, the Achilal
permits one to draw water from depths up to 11 and 12 m.
One can make a good guess of the depth of a well by taking
a gquick look at the top end of the Achilal. In order to
reach a certain depth, date tree growers adjust the
distance between the axis of the well and the fulcrum of
the achilal on the ground as well as the height of the
fulcrum,

+ The third technique "is motorized pumping, by means of
small groups of motor pumps fueled with gasoline, This
practice was first begun between 1950 and 1955 in the
Adrar. Since then, it has grown considerably and spread
to .nearly all the date-growing regions. Today, <there are

nearly 900 motor pumps, distributed as follous:

- Adrar - approximately 800 motor pumps
- Tagant - approximately 78 motor pumpé

- Other Regions - approximately 15 motor pumi:s

The effects of this mechanization were quite beneficial
when it was first introduced. In fact, up until 1956,
there was a certain intensification of ocasis farming
(development of the subjacent crops) in the Adrar, with

a notable increase in the area of copland; the area being
wvatered rose from 0.2 ha per traditionally pumped well to

1.35 ha per well pumped with a motor pump, Afterwards,
in 1958-59 (31), gradually, 35 the number of motor

(31) Ibid.
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pumps grew, the area watered by wells began to decline,
falling to 0.8-0.9 ha., Later, around 1965, the wells were
overdeepened, subsequent to a relative drop in the level
of the underground watertable. At present, one witnesses
the general deterioration of the oasis environment,
resulting from an excessive dropping of the water level,
which provokes the exaggerated sinking of the wells, a
reduction in the area watered by the wells, increased
mortality in the date palm population due to unsatiated
thirst, progressive salinizaticn of the watertable, the
deterioration of ground vegetation, the invasion of sand

into the palm groves, rural exodus, and so on.

It is true that this situation is not generalized and
affects only the region of the Adrar. But if this shoux
one thing, it is that the vulnerability of the oasis
environment and its equilibrium with the desert milieu 1is

immense,

In our opinion, the outcome of such situations are
the consequence of the absence of any type of technical
control or direction in regard to proper exploitation of
the underground wvatertables; morsover,this control could
not exist, or at least would be senseless unless one has
an exact idea of its potential. Hence, the immedieate
necessity of making an accurate evaluation cf the alluvial
water-bearing strata, at least in the most important oasecs,
proves to be urgent., Unless action is taken in this area,
sooner or later such occurrences will take over all the
other regions which have chosen this mechanization., In
the present state of things, it is the Tidjikja oled and
its vicinity, including 200 ha of palm groves which seems

the most vulnerable.
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Finally, we noté that recently, the outline of a
control system for the importation of motor pumps in the
Adrar has peen drawn up; the agricultural sector is in
charge of this task. We can make no judgement of it,
but only remark that this is an isolated action whose
benefits will be very limited without a well thought out

action program touching all aspects of the problem.

I1,3.3.2 Irrigation

In general, irrigatior is only for the young
palm tree plantations (first 2 or 3 years) and the companion
crops. Adult plantations are only irrigated in relatively
rare cases for artisanal or '“commercial' farming, and

incidentally in the presence o! subjacent crops.

There is virtually only cne method of irrigating
Mauritanian palm groves, Irrigation is practised by sub-
mefsion:uater pumped by "Achilal" or by motor pump is
usually collected in small earthen basins, as concrete
basins are rare (there are only a few in Adrar); then,
the water is carried by dirt ditches to the plots to be
irrigated. UWe were able to find a few rare cases in the
Adrar where metal channels were usad.

We have no comments to make on this technique, for it is
apparently well-adapted; losses from infiltration or eva-
poration are minor given the generally small size of the
plots and the short distance the water must