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Soils of Tunisia

Amor Mtimet!

Introduction

Pedological studies based on soil survey, photo-
interpretation, laboratory analysis, and remote
sensing, were implemented in Tunisia since more
than half-century. The magnitude of these surveys
is so high that they practically cover the whole
territory of the country. They were aimed mainly at
acquiring better knowledge of country’s soil re-
sources 1n order to use them in land reclamation

and agricultural development projects. Therefore,
Tunisia 1s among the few African countries where
abundant soil data and studies are available. They
include:

e 636 Pedological studies;
e 310 Specialised pedological studies;
e 2,085 Preliminary survey studies; and

e 18 Bulletins published by the Soils Directorate.
Thus totalling 3,049 classified documents.

About 65% of the total surface area of the country
is covered by pedological surveys, which equals to
about 10,669,000 ha. Nevertheless some of those
concerned with agriculture development, often ig-
nore this large mass of valuable soil data. It is
becoming evident that the decision-makers are more
prone to consider crop and animal production, hy-
draulic works and management plans rather than the
sustainable use of land resources.

In order to benefit from the funds of a new agri-
culture policy, the use of soil information has be-
come a must, and those who are in charge of the na-
tional development should start addressing also the

! Direction des Sols, Ministry of Agriculture, Tunis,
Tunisia.
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sustainable management of soil services. Extension
services to farmers are now evolving which would
allow them to an easier access to soil information.

Description of the soils

General background

Since Tunisia is at the same time a Mediterranean
and a Saharan country the soils show all the sings
of this climatic, morphological and geological di-
versity. According to the French system of soil
classification the soils of Tunisia are classified
as podzols, vertisoils, red Mediterranean soils,
calcic-magnesic soils (dominant soils), brown and
isohumic soils, saline and hydromorphic soils and
also poorly evolved soils. Their distribution is
based on the catena system.

The structural and geo-morphological
framework of pedogenesis in Tunisia

The set of the geological data of the Tunisian en-
vironment leads to distinguish nine large natural
zones from the north to the south of the country
(Mtimet 1999):

1. The flysch Oligocene zone of Numidia (Mogods-
Kroumirie);

2. The marly calcareous zone of Béja;

3. The Mejerda valley;

4. The Atlas that subdivides into:
- Deeper zones, and
- Transversal ditch zone

5. The Ridge;

6. The Sahel zone subdivided into:
- Kasserine island or High Steppe;
- Eastern Plain or Low Steppe, including:
- Sahel of Sousse and Plateau of Sfax;

7. The domain of the southern Atlas depressions;
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8. The Dahar Dome and the Sahara platform; and
9. The coastal plain of Jeffara.

All the above, comprise a high diversity of soils.
They 1include the arid soils of the Northwest as
well as soils showing characteristics inherited
from Quaternary paleo-climates (ancient, middle,
recent) . The later cover the slopes and glacis -
of large valleys and crusts. Among the typical
elements of soil formation in Tunisia should be
mentioned the harsh climatic conditions, heavy win-
ter showers, wvariable plant cover, and predomi-
nantly calcareous and marly lithology.

The soil cover

The total surface area of the country of about 16,4
million hectares has a length of 900 km and a width
of 542 km. It is evident therefore for Tunisia to
show from the north to the south a rather strong
bio-climatic variability. The distribution of land
use and land cover 1is given below, however those
data do not cover the whole territory of the coun-
try.

e 1,300,000 ha are wused for annual crops (aver-
age), which can reach as high as 1,667,000
(1992,1993 data);

e 2,000,000 ha of shrub crops;

e 1,000,000 ha for maquis and forest rangeland, of
which 680,000 are forests;

e 6,000,000 ha rangeland (this areas are on the
decrease) ;

e 600,000 ha for alfalfa steppe (resources on the
decrease) ;

e Another 5,015,000 ha (or about 30% of the total
surface area of the country) consist of inade-
quate land for agriculture use, made of raw min-
eral soils and saline soils as found in Erg-
Regs- Sebkhas- Chotts- salty lakes (Garaéat).
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The North

The North includes three bio-climatic areas (humid,
sub-humid and semi-arid) and at least 5 natural re-
gions. The major soil groups are:

¢ TForest soils: leached brunified soils of extreme
Northwest and the mull soils;

¢ Topomorphic and lithomorphic vertisoils are pre-
sent in depressions and inland plains and are
characterised by the presence of swelling clays
of dark colour (soils are higher in organic mat-
ter content, and show cracking during the dry
season) ;

¢ Mediterranean red soils or the local Béja soils,
found also in Bou Kornine and Jebel Zaghouan
have developed on Jurassic limestone or on
glacis of the Quaternary. They have fine tex-
ture, a well-developed polyhedral structure and
calcareous accumulations.

¢ Carbonate soils (calcic-magnesic) regularly
cover calcareous parent materials. Their thick-
ness 1is variable following the general ground
morphology. They exhibit crusted horizons or
contain coarse calcareous elements.

¢ Alluvial soils (poorly evolved) sometimes have a
thickness of more than 2 m. They cover large
valleys of extended watersheds of Mellegue, Me-
jerda, and Tassaa. These alluvial soils undergo
salinisation processes downstream and in the low
valley areas of Mejerda (Mornaguia, Kalaat Lan-
dalous) or along the Beni-Khiar, Kélibia (Cap
Bon) plain.

The Centre

South of the ridge, the semi-arid domain and part
of the arid domain extend southward to Sfax, Gafsa.
The Centre includes 4 great natural regions: the
High Steppe, the Low Steppe, le Saheland, and the
Kairouan region. They present the following soils
(prevailing soils are given in decreasing order) :

1. iso-humic soils;
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g o w N

. carbonate soils (calcic-magnesic);
. saline-sodic soils;
. poorly evolved soils;

. mineral soils resulting from erosion.

Iso-humic soils are brown soils with dominantly
coarse texture. They are rather deep with an
organic matter content ranging from 0,5% to
1,5%. On the plateaux of Sidi M’hedeb and Sfax,
they have calcareous crusting, which allows them
to be associated to calcic-magnesic soils.
These soils develop over large surfaces, mainly
in the low steppes, in the Sahel and in the Sfax
region (Centre, Centre East).

The other types of soil, 1i.e. calcic-magnesic,
alluvial, saline and those resulting from ero-
sion activity, cover almost half of the south-
western part of the Ridge and the High Steppe of
Kasserine region. The wvalleys and the slopes
are generally covered with calcareous or gypsum
nodule-soils. Some areas of the latter were
used for fruit trees irrigated by sprinklers af-
ter decrusting and subsoiling the hardened pans.

Saline-sodic soils are found in depressions and
in the main Sebkhas 1like El1 Kelbia, Sidi EI1
Hani, Monastir, El1 Gharra and Charita (region of
Souassi) . They develop on alluvial materials
and on gquaternary soils mostly consisting of
marls, gypsiferous clays and sands. The supply
of saline water and the rather fine sedimenta-
tion are the main processes that cause salinisa-
tion of these areas.

Saline soils of Sebkahs are slightly saline
thanks to the high content of sand and silt.
Chloro-sodic groundwater, having wvarious levels
of salt concentration depending on the seasons
is also present. The piezometric level gener-
ally ranges between 0,8 m and 1,40 m. Waterlog-
ging 1s observed at the base of the soils as
well as gley or pseudo-gley spots.
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The South

The southern domain of Tunisia extends from the low
plains situated south of Gafsa Mountains up to the
Sahara boundaries. It includes huge morpho-
pedological sets where the parent rock and maritime
types of climate of Sahara influence and determines
the variety of soils. These soils are:

1. calcic-magnesic soils (calcareous soils contain-
ing gypsum and limestone) ;

2. 1iso-humic soils (subdesertic called sierozems);
3. saline sodic soils (sebkha - chott);

4. poorly evolved alluvial soils (irrigated oasis
soils and soils used for dry farming);

5. raw mineral soils (on hard rocks, coarse collu-
vium or calcareous and gypsum crusts).

¢ South West is characterised by large spaces of
poorly fertile soils:

1. wind borne sandy soils; (Erqg);

2. salt-affected or saline-sodic soils (Sebkha -
chott) ;

3. pebble soils (Regs, Hamadas du Dahar);

4. loess soils (crusted sierozems, poorly evolved
soils developed on old iso-humic soils but
truncated and evolved at the surface of 0 to
50 cm;

5. poorly evolved soils of the watershed formed
on alluvial or wind borne parent material

¢ SouthEast has a rather uniform unit: the Jeffara
plain, which stretches from Oued el Akarit, in
the North, up to the Libyan boundary in the
Southeast. From West to East, three compart-
ments are distinguished: the Upper Jeffara, Low
Jeffara sub-set, and the sub-set of the El Ouara

plain in the south. The surface area of this
region 1s crossed by oueds that drain the
streams of Matmata Mountains. Its main soils

are calcic-magnesic soils (located largely on
footslopes), poorly evolved alluvial soils (low
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plains and oued valleys) and saline sodic soils
of Sebkhas and Garéats.

¢ Poorly evolved soils, either wind borne or flu-
vial, form the best agricultural lands of south
west (oasis or Ségui soils). In fact, they are
deep (>1,50 m) and have silty-loam to sandy tex-
ture. Organic matter can barely exceed 0,5%.
Gypsum accumulations could be present at medium
depths of 40 - 60 cm and a gypsum borne crust is
therefore present almost everywhere at the
boundaries of garadts and chotts. Of course,
salinity appears from bottom to upper layers.
Its content varies according to the cultivation
patterns. In most cases, these soils show spots
of waterlogging and salinity as found in Ne-
fzaoua, Gherib, Jerid, Gafsa regions.

¢ Sandy soils of the plateaux and eastern Erg.
The sandy soils of this last unit are character-
ised by their particle size distribution (fer-
ruginous coarse sand) and the magnitude and mor-
phology of their sand dunes (Barkhanes, Dunes,
Shan interdunes). They are used as desert pas-
ture. Sandy soils of plateaux (Dahar, boundary
of chotts) have a finer white and ochre yellow
material (fine sand), and are poorly structured.
They result from the mechanical and chemical
degradation of gypsum or loess material (Sahara
loess with calcareous nodules). They surmount by
a shallow layer and consolidated layers of gyp-
sum or calcareous crust. These soils thus con-
stitute parts of the rangeland, which are very
sensitive to overgrazing or episodic cereal
growing during the rainy periods.

¢ Salt-affected soils (solonchak, solonetz) de-
velop over large depressions: Chott Jerid, Chott
Gharsa and the numerous sebkhas and garaats act
as outlets of the major watersheds. They cover
large surfaces with saline crust during the dry
season or swampy areas with the presence of a
sub-surface layer during the cold seasons. Gyp-
sum concentrations can appear at 40-60 cm depth.
The boundary of these units (200 to 500 m) 1is
occupied by wind borne sands (nebkhas) with
halophyte vegetation used by camels for grazing.
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¢ Pebble soils are also called raw mineral soils.
They are made of coarse elements, which largely
exceed 70% of their volume from the bottom of
the wvalley colluvium to the upper coarse allu-
vium. These could be Lithosols or Regosols ei-
ther, 1if their soil matrix includes finer ele-
ments. They cover the Dahar and the slopes of
the mountains Chareb and Matmata.

¢ Iso-humic loess soils (sierozems, poorly evolved
soils and Regosols, Mtimet 1983) of Matmata
mountains and their edges as well as those of
Segui of Gafsa, have developed over wind-
originated parent materials. They have undergone
through a pronounced pedogenesis (calcareous ac-
cumulations as nodules and crusting) during mid-
dle and recent Quaternary age.

¢ These deep soils cover the slopes, the wvalleys,
the large marly depressions of Tamezret, Te-
chine, Beni Kheddache, Beni Zeltene, as well as
the plains near Jeffara eastward. Their morpho-
analytical characteristics show the relevance of
fine sands, coarse silts and a poor structural
stability that initiate rill and gully erosion
in the form of jessours. Rehabilitation works
of soil and water conservation are an old prac-
tice (e.g. Jebalias) and they are consolidated
at present by recent works. The lands are used
for tree crops, olive trees and legumes.

The relevance of saline soils and
secondary salinisation

Sodium chloride is the salt that, due to its high
solubility, influences more the saline environment
of south Sahara, however a large part of salt-
affected soils also exhibit relevant gypsum spots
related to the presence of calcium sulphate in
ground water. In the zone of fluctuation of water
table or the capillary fringe explored by roots,
sulphates can precipitate giving rise to wvarious
forms of gypsum accumulation. They occur as nod-
ules, crusts and incrustations of gypsum flower and
micro-crystals, as found in Terch, Deb-deb, and
Ras-Kelb. These forms are spectacular, particu-
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larly in the downstream portion of badly drained
old oases and on the boundaries of the chotts.

Generally, these soils are not arable except those
that, through irrigation, <can be leached and
drained (oases), as well as some fringes of land
that, on the occasion of rainy years, can sustain,
due to temporary drainage, episodic cereal growing
(barley) .

Salinised landscapes

The estimated areas actually affected by ground wa-
ter rise, are evaluated to be about 10,000 ha in
the Low Valley of Mejerda, 1,000 ha in the Middle
Valley and about 5,000 ha in the upper Valley. For
the oasis, the affected surface areas are about 500
ha in the oasis of Gafsa, 2,500 ha in the ocasis of
Tozeur, 5,000 ha in the oasis of Kébili and about
2,000 ha 1in the oases of Gabes. In addition,
should be considered other 4,000 ha subdivided into
several small perimeters in depressions of the Cen-
tre and in Sahel. Many efforts are being made at
present (setting up of new drainage systems, recla-
mation) to remedy such constraints.

Agronomic suitability and soil sensi-
tivity: their efficiency in dry and
irrigated farming

The agronomic suitability of the soils is the re-
sult of a match between the morphological factors
and the physical-chemical properties of the soil in
a given climate. Climate remains a decisive factor
not only for the different agricultural uses of
land (rainfed or irrigated system) but also for the
degradation processes of the soil as well. Methods
and agricultural practices are associated with the
management of agricultural lands in the search for
better vyields. Following are some considerations
for different regions of the country.

The North

¢ The North West with its natural regions of Krou-
mirie-Mogod (sub-humid zone) is devoted mainly
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to silviculture and animal husbandry. Forest
rangelands are covered with fodder crops. Sup-
plemental water is needed at the footslopes of
the mountains and terraces to allow the cultiva-
tion of tree crops.

The Upper Tell plateaux and internal plains that
extend towards Northeast, are the domains of
Vertisols and red soils (Chromic Luvisols).
They form the cereal-growing zone where the best
yields of the country are achieved. (Jendouba -
Béja - Le Kef - Siliana). In fact, field crops
(durum wheat, soft wheat, barley, and oat, asso-
ciated with fodder rotations) are mostly suited
to these soils.

¢ The North East which include the sub-humid to
semi-arid regions of Bizerte, Ariana, Zaghouan
and Nabeul have various type of lands, suitable
for field crops, olive trees, fruit trees and
vineyards.

The Centre

¢ Central and Western regions include Central Tu-
nisia and southern slope of the Ridge. The
western mountains (Djebels Chemama, and Chambi)
are covered with forests (Aleppo pine), range-
land and alfalfa steppe. Below this belt, occur
the olive trees and fruit trees associated with
cereals (oat), which cover the footslopes of the
mountains. The plateaux of centre west, and al-
falfa steppe, are used as rangeland up to the
plain of Sidi-Bouzid, towards the East. In the
plain of Kairouan and Enfida, olive trees, vege-
table crops and irrigated cereals cover large
surfaces.

¢ In the Centre and Eastern regions are included
the coastal sector of Sahel of Sousse and Sfax,
which are covered with olive groves and almond
trees as the major agricultural crops. Range-
land is found in the lithological crusted zones:
gypsum plateau of Sidi-M’hedeb and the region of
Skhira where protected agriculture around shal-
low wells 1is now extending on ameliorated soils
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(subsoiling, and addition of organic matter sup-
ply) .

The South

The areas of southern Tunisia are located south of
the 200-mm rainfall/year line and thus are included
within the arid Sahara bio-climate. Along the edge
of Gabes Gulf included are 6 governorates.

¢ The South West includes the large areas of Chott
Jérid, Rharsa and Erg. The only arable lands
are found in the traditional (Nefzaoua, Jerid,
and Gafsa) or modern oases (new irrigated
schemes: Ibn Chabbat, Hazoua, and Régim Maatoug,
el Faouar). The remaining area represents
rangelands for semi-nomads around the Chotts or
towards Dahar (reverse of Matmata).

¢ The South East region is mainly cultivated with
tree crops, such as olives, figs, and almond
trees, which dominate in the plain of Jeffara
that benefit from runoff waters. Coastal oases
of Gabes, Medenine, Jerba are situated on allu-
vial soils and are irrigated from deep wells

with salty waters (> 3g/1). Episodic cereal
crops or some irrigated schemes (Sidi Maklouf,
Ben Gardane) are scattered in the region. Sa-

line rangeland soils are found along the edges
of sebkhas (E1 Melah, El1 Adibet) and in E1 Ouara
plain.

Soil suitability and constraints in
agricultural production

Tunisian soils are subjected to quite contrasting
climatic factors like drought (over 3/4 of the sur-
face of the country), short duration torrential
rainfall, and increasingly important anthropogenic
factors along the coast (urbanisation, inadequate
cultural practices, and land tenure problems). All
these factors make the soils fragile and increase
their sensitivity to the degradation of their sur-
face and their profile, either mechanical or chemi-
cal. To summarise the main processes of land degra-
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dation, the importance of the following factors has
to be examined:

" water erosion;
" wind erosion;
" urbanisation; and

®= salinization and waterlogging.

On average per year, these processes affect about
23,000 ha, most of which is related to water ero-
sion, i.e. 10,000 ha. The present strategy for wa-
ter and soil conservation to a large extent con-
sists, in decreasing such rates as for example in
the region of Kef, Siliana and Kirouan. Several
observatories and experimental stations monitor
these processes.

The following soil constraints or factors are con-
sidered important for agricultural development:
slope, thickness, texture, permeability, limestone,
salinity and drainage.

Nation-wide, 29% of lands are occupied by agricul-
ture, 36% by rangeland and 35% by lands, which are
inadequate for agricultural production. Fertile ag-
ricultural lands represent about 21,5% of the total
area of the country.

¢ Depending on the bio-climatic regions and their
sensitivity, the different types of land cover
can be classified in the following order:
" (Cereal-growing lands;
= Tree croplands;
= Low plains and oasis irrigated lands;
"= Forest lands of the North and the Centre;
= Rangeland of the Centre and the South.

Cereal lands

These lands mainly consist of vertic soils or brown

red and brown iso-humic soils. Two physiographic
and physiological constraints have to be considered
for better exploiting these soils. The former re-
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lates to the percentage of slope when it exceeds 8%
in marly soils, because as result of mechanisation

gully erosion and landslides occur. . The latter
appears when the slope 1is too small and lateral
drainage 1s absent. It forms then swampy areas

(marja) where waterlogging is considerable. Such
areas are gquite evident in the regions of Jendouba
and Kef. Of major importance for better farming is
also the monitoring of water quality and fertility
status of the soil.

Tree-crop lands

They include deep brown or alluvial soils with a
well-balanced texture. These soils are found into
many bio-climatic areas. The lands could be not
suitable to vyoung plantations if the following
characteristics are observed:

"= soil depth is smaller than < 80 cm;
= slope is too high;
" texture is fine (clay to silty clay); and

"= a crust layer or gypsum crusting 1is present
close to the surface (< 40 cm).

Tree-crop lands have to be protected from runoff
through hydraulic works (terraces, cordons, tabias,
meskat system, and jessours) and thus benefiting
from additional water in the rainy periods of the

central and southern regions of Tunisia.. Tree-
crop lands represent more than two thirds of the
cultivated land (3,5 million ha). Olive trees ex-

tend over 1,5 million ha of the Tunisian land.

Irrigated lands

Irrigated lands continue to increase in Tunisia as
development projects for the efficient use of un-
derground and runoff waters are on the increase. At
present irrigated lands equal about 350,000 ha.

The forecasts for the next five-year plans estimate
that these surfaces will reach 400,000 ha. Such im-
portant projects will contribute to intensify land
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productivity and to increase agricultural produc-
tion in the country.

The development of these areas requires huge cred-
its in order to prevent loss in productivity. Sec-
ondary soil salinisation is one of the causes in
the lowering productivity of these soils in the ir-
rigated schemes. Its origins are many and diversi-
fied and its prevention necessarily needs appropri-
ate land-use policies and efficient irrigation wa-
ter management.

Control checks for secondary soil salinisation in
the irrigated schemes, are officially established
as an ordinary activity within the Soil Director-
ate. They are aimed at localising, in the space,
the salinised surfaces, determining the origins of
salinisation, its position along the soil profile
and formulating possible solutions to reclaim the
soils and correct this constraint. Such measures
are indispensable, since the diagnosis and precise
localisation are wuseful data that allow precise
methods of intervention in order to improve soil
productivity.

The irrigated surface area in Tunisia is estimated
to be about 350,000 ha. The Northeast includes 32%
of this area, the Centre and the West 31%, the
Northwest 22%, the South 9% and the Centre and East
6 5. Vegetable crops, field crops (cereals, leg-
umes, fodder and industrial crops) and fruit trees
are increasingly extending in the proximity of dams
and wells. Compared to other regions, the South
and the Centre-West of the country are potentially
better suited for extension of irrigated areas.

However, the use of salty water for irrigation in
the areas of the Centre West and the South, espe-
cially on those soils having fine texture (silty to
silty-clay) could result in increasing salinity and
therefore reduction of productivity. To avoid this
more attention should be paid when drafting irriga-
tion and drainage development schemes.

Salinisation does appear in the dry periods and/or

when the well discharge decreases (i.e. year
1993/94) . Other causes of salinisation are found
256
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when abundant irrigation water is applied resulting
thus in groundwater rise as found in the low plains
(Mejerda, Kairouan), in the periphery of Sebkha or
of Chott (ocasis), where drainage is almost non-
existent and waterlogging occur.

Forest lands of the North and the
Centre

Forest lands of the North and the Centre include
the major Tunisian forests, covering 675,000 ha,
and consisting of cork oak, holm oak, Aleppo pine,
etc. Cropped soils extend in the chain of Kroumire,
High Tell and the Tunisian Ridge. They occur in the
mountains, hills, and glacis as brown calcareous
Mediterranean soils, and/or rendzina soils.

Beyond the forest domain, which is still rather
protected, cropland areas are increasingly expand-
ing threatening thus the natural woods and causing
erosion by runoff. According to recent studies, the
decrease of forest cover in Kassarine region is es-
timated to be equal to 1% per year (Jebel Chemmama)
while since the independence of the country, more
than 1,000,000 ha nation-wide have been converted
from forests to cropland. Estimated surfaces con-
verted to cropland in the Centre cover about
379,000 ha and 2,800,000 ha of rangeland steppes in
the south of the country.

During the last years, the Government has started
considerable reforestation programmes for the areas
of Northwest, the Centre and the West. The results
of these efforts are already visible and remark-
able.

Rangeland areas of the Centre and the
South - Desertification hazards

In the past years these lands were covered with
perennial crops, like alfalfa (especially in the
upper parts) and other steppe species (arthrophy-
ton, rantherium), but since the 60s they have been
subjected to tillage and overgrazing. Meantime,
the increasing number of cattle herds has contrib-

257

Options Méditerranéennes, Série B, vol. 34



Soils of Tunisia

uted to further degrading the plant cover and indi-
rectly the soil.

After the70s, the old nomad pastures of southern
regions of Tunisia (Sidi Toui, el Ouara), have been
replaced by mechanised cereal growing thanks also
to some rainy years. This practice has favoured the
desertification of many areas of these regions.

From the ecological point of view and in order to
highlight the fragile nature of our land resources,
it should be reminded that the arid zones (Sahara
zone not included) cover over 6,290,000 ha, which
are estimated as:

e 12% very degraded areas;
e 40% medium degraded areas;

e 17% marginally degraded areas; and

e 31% not degraded areas.

The structure of Soil Directorate

The Soil Directorate is a technical institution op-
erating under the supervision of the Ministry of
Agriculture. The major references presently used by
technical services go back to the pedological ser-
vice set up in 1942 that was restructured with the
services of agricultural hydraulic engineering to
establish in 1977 the Directorate of Water and Soil
Resources (Direction des Ressources en Eaux en Sols
- DRES). Finally, the present structure of the Soil
Directorate was acquired by decree n° 83-1244 of 22
December 1983 that states its main attributions as
follows:

= Soil inventory and mapping;

= Pedological expertise;

" Protection and safeguard of agricultural lands
and natural resources;

" Studies on land management;

" Studies for soil recovery and reclamation;
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" Analyses for pedological, agro-pedological and
environmental purposes;

= Soil information database management, develop-
ment and updating.

The Soil Directorate includes three sub-
directorates and two shared services.

Responsibilities of the Sub-Directorate of
Soil Inventory and Mapping

= Soil inventory through the establishment of ba-
sic soil maps and of databases in order to im-
prove and update soil classification, and assist
in land management and land use planning;

= The drafting and execution of projects aiming at
the preparation of different types of maps, in-
cluding land classification maps for irrigation
and also providing assistance to the farmers for
the optimal use of soils.

Responsibilities of the Sub-Directorate of
Research and Experimentation

"= To carry out basic research in the field of soil
science in order to increase and deepen knowl-
edge on the different soil types of the country;

= To carry out applied research on soil fertility
and to provide guidance for better land use in
agriculture through experimentation;

= To control the irrigated schemes and follow up
their evolution, especially referring to salini-
sation.

The Sub-Directorate of Soil Analysis

Is in charge of the following:

"= Analytical determination of the physical, chemi-
cal and biological characteristics of soils and
waters and promotion of new analytical tech-
niques most appropriate for the different soils
of the country ;
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"= Co-ordination and supervision of the regional
soil and water analysis laboratories in the
country.

Other specialised scientific institutions

Since 22 December 1983 the Soil Directorate of the
Ministry of Agriculture is the national responsible
agency to study and monitor the soil resources in
Tunisia. Nevertheless, there are also other re-
search and teaching centres that may initiate and
conduct soil-related actions and programmes. They
include:

= TL/INRAT (Institut National de la Recherche Agro-
nomique de Tunisie).

= T/INRGREF (Institut National de Génie Rural, des
Eaux et des Foréts).

" L'’IRA (Institut des Régions Arides).

These actions consist in research studies related
not only to soils but also to other components of
the environment including water, plant, and human
activities.

The presence of international institutions like IRD
(former ORSTOM) and GTZ in mission in Tunisia con-
tribute to the development of some research pro-
jects. They aim at addressing environmental prob-
lems such as soil erosion, salinisation, desertifi-
cation process, and allow, to a large extent, to
benefit from the technological transfer and scien-
tific training.

The List of soil analyses made at the
central laboratory

Classical physical and chemical analyses

Particle size distribution, pH (water, K Cl), total
carbon, total nitrogen, pF (4.2 - 3 - 2.7), Mois-
ture and saturation, Cation exchange capacity, Ex-
changeable potassium, Exchangeable sodium, -
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Exchangeable magnesium, Exchangeable calcium, Total
and active CaCOs.

Specific analyses

Total and free iron, C.p.i. (Chlorosing capacity
index), B.d. (bulk density), R.d. (real density),
Structural installation index, Leaf analysis (ni-
trogen, Ca, Na, K).

Future analyses (scheduled)

Heavy metals: Cu, 2n, Fe, Mn, Trace elements (for
mineral nutrition).

Location of Soil Laboratories in Tunisia

Tunis, Ariana, Bizerta, Beni Khalled (Nabeul), Jen-
douba, 1le Kef, Kairouan, Kasserine, Sidi Bouzid,
Monastir, Mahdia et Gabes.

Suggestions

The medium and long-term objectives of the Soil Di-
rectorate include the investigation and assessment
of the state of soil resources in Tunisia through:

= Sustainable soil development and management in
the context of the Mediterranean and pre-Sahara
regions;

" Surveying soils and soil ecosystems in different
agro-ecological environments;

®= Tnvestigating soil distribution within the dif-
ferent landscapes;

"= Assess the impact of human-induced activities on
soils and environment in both dry and irrigated
farming.

"= Use of Geographic Information Systems (GIS) for
database creation and for making environmental
impact assessments;

"= Active participation in the Euro-Mediterranean
Network of Soil Information.
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