The struggle to combat desertification is based
on the determination of the level of soil
deterioration and, above all, on an assessment
of the socio-economic consequences of
desertification in local communities.

Moreover, this strugge is pat of a
comprehensive  sustainable  development
process. Consequently, the survey grid
elaborated in respect of this study focuses on
agro-environmental as well as on socio-
€CONOMIC iSSUES.

This survey is intended, first and foremost, to pinpoint farmers’ perceptions of desertification. To this
end, we have recorded the experiences of various agricultural stakeholders, i.e. farmers, members of
national farmers’ organizations, and researchers in the tropical agricultural sector.

In the framework of its policy governing public assistance for cooperation, the French Mnistere des
Affaires Etrangeres pinpointed in 1998 a zone comprising 55 countries, called the priority solidarity zone
(ZPS). Experience pertaining to good practices is drawn primarily from the countries in this zone.

The structure of the survey of farmers is indicated below.

1. Describe agricultural conditions at the national or regional level.
2. Pinpoint the extent of desertification’s effects from the standpoint of:

a) agro-environmental issues (bictope, soil and water), and
b) socio-economic issues.

3. ldentify the initiatives undertaken to remedy the problems.
4. Collect quantifiable data and record farmers’ perceptions of the effects of desertification.

Once the questionnaires had been processed, a general classification centred on two levels of aridity
was adopted. Farmers chose the aridity zone proposed in the questionnaire that most closely resembles
their onn environmental conditions. The two aridity zones are:

the arid and semi-arid zone; and
the dry sub-humid zone.

The three components of the “agro-environmental” section - biotope, soil and water, and the components
of the “socio-economic” section were all analysed in terms of this general classification of aridity zones.
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Aside from the encroachment of the desert, desertification aggravates environmental problems
whaose consequences extend beyond the borders of the countries affected. Land in arid, semi-
arid and dry sub-humid zones is subject to recurring drought, which often triggers desertification,
which in turn is exacerbated by inappropriate management of natural resources. For example:

over-cropping
depletes nutrients and reduces the soil’s fertility;

over-grazing and deforestation
destroy plant cover, thus leading to erosion;
improper drainage in irrigation systems
causes salinization, which makes soil sterile.

Desertification has many
causes. Climate is partly
responsible, but the type of
soil and the nature of the
land can also make the soll
more vulnerable. However,
the main cause of
desertification is improper
use of land due to human
activities.

Land is afinite resource.
Once soll has deteriorated,
the regeneration process is
very costly. In order to meet
the requirements of
sustainable agriculture and
rural development, land
management and planning
must take into account
interaction with other natural
resources such as water, air
and plants, not to mention
human activity. Integrated
natural resource management
makes it possible to effectively
combat desertification.

Adopt preventive
measures and detection
systems. Systems to detect
and prevent soil deterioration
are necessary to avert
irreversible damage. Once
such deterioration is
detected, it is often too late
to recover and regenerate
soil quality, since the natural
capacity of land to absorb
and filter pollutants has been
exhausted.

Land is a key factor in agricultural production. In developing

countries, poverty mainly affects rural populations. Soll Food security is defined
deterioration creates or aggravates poverty by hiting the as access at all times to
foundation of food security. Although there are many other sufficent  food to
factors, the migration of populations stem from the abandonment maintain a healthy, active
of depleted or sterile land. The search for more fertile land may be life.

a source of corflicts, crises or even wars.
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In order to combat the deterioration of natural resources and desertification, farmers rely on various
techniques, the most widespread of which are discussed below.

The struggle to combat silting of sand relies on
various means, and the most commonly used
methods include the use of hedges or inert
matter. In regions with a water deficit, barriers
mede of inert matter are both efficient and cost
effective. Fences made of woven branches
~ aranged in grids are an effective way of
- stabilizing sand dunes. In Benin and Burkina
Faso, stone barriers have been built to prevent
siting of sand. When annual precipitation is
sufficient, reforestation provides sustainable
protection against silting of sand and erasion.
Trees or shrubs reduce wind erosion and rainwater runoff. This method has the advantage of being
financially and socio-economically viable. Fast-gronng hedges such as the cajanus planted in Benin or
the eucalyptus in Egypt have the additional advantage of providing a source of firewood. Other species
provide agricultural products, e.g. tea plants in Kenya and fruit trees in the dry sub-humid region of
Cambodia. Planting trees on the edge of the desert creates a green belt that delays the encroachment of
sand dunes. A programin Benin supports this preventive approach adjacent to fertile land.

Compost is an organic fertilizer that makes it
possible to increase sail fertility and organic
matter. It can be obtained using local organic
matter, thus helping producers become more
autonomous.  Given its advantages, training
workshops are offered in Bangladesh and the
Comoros to teach farmers to make their own
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compost. Livestock manure, biological waste
and tree leaves can all be composted. Biological
residues from cities can be incorporated into
agricultural waste, as is the case in Egypt.
Some fruit growers in South Africa use tree bark
and sawdust.



The agro-ecological approach seeks to achieve sustainable agricultural
development by means of adapted techniques that take into account the

environment and cultural aspects.

It encompasses agricultural techniques such as limited or zero-illage, the
cultivation of plant cover, the incorporation of plant residues in soil, and the direct

seeding of plants through plant cover.

Through these conservation techniques, it is possible to:

restore soil fertility
reduce water sources pollution

increase the proportion of carbon retained in the soil

slow water and wind erosion

Farmers often adopt one or more of these techniques for environmental and
economic reasons. The zero-illage technique has been tested in Cameroon and
Haiti for its potential to reduce tillage. A number of farmers, including certain wine
producers in South Africa, use legumes to enrich and protect the soail. Intercropping
is becoming more widespread and is used extensively in orchards and around
other fruit trees, especially in Pakistan and Egypt when the trees are young. In
Guinea, peanuts and green beans are grown with potatoes. Com is often grown
with other types of crops, in particular in Madagascar, Benin, the Comoros and

Ivory Coast.

Organic farming
calls for
integrated
management. It
emphasizes
crop, biological
and mechanical
' methods  suited
to the agro-ecosystem and adapted to local
conditions instead of relying on chemical
products and other agricultural inputs.

Crop  rotation,  intercropping,  Symbictic
association, cover crops and nitrogen-ixing
legumes, organic fertilizer, minimum tillage, and
the reintegration into the soil of plant residues
are some of the main organic farming methods.

These practices stimulate soll fauna and
flora, thereby enhancing the sail's

compoasition and structure and enabling it to
better retain nutrients, carbon and water. It
IS sometimes necessary to enrich organic
soil with potassium, phosphate, calcium,
magnesium and trace minerals. Organic
farming does not rely on synthetic fertilizer
and pesticides. In Egypt, where organic
farming is carried out on a small scale, an
effort has been made to broaden the use by
farmers of compost and manure in order to
reduce the use of chemical inputs. Properly
managed organic farming can considerably
reduce the risk of polluting water tables with
phytosanitary products.

Interest in organic farming is growing. For
example, the Lebanese government is working
in collaboration with the private sector on pilot
projects to assess the benefits of introducing
organic farming in Lebanon.
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Unlike organic farming, conservation
farming relies on chemical products to
satisfy the needs of agricultural production.
In particular, it fosters the maintenance of a
permanent or semi-permanent cover of
organic metter on soil. The cover can be
obtained through the cultivation of plants
such as legumes or the use of mulch and
other plant residues. Instead of
incorporating into the soil biomass or green
fertilizer, conservation farming allows for
biomass or green fertilizer to be left on top
of the ground.

In order for this method to achieve good results,
it must be accompanied by zerodillage or
minimum tillage and the appropriate crop
rotation.

Mulching is used in Ivory Coast to
cultivate cotton and sugar cane and to
produce tea and coffee in Kenya.
Mulch physically protects the soil from
the sun, precipitation and wind in
addition to nurturing the soil biotope.
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Agroforestry combines and integrates  agricultural  and
forestry methods to form an agro-ecosystem. Planting crops
in woodlands where even livestock can graze allows for the
optimum use of resources. Vegetation in forested areas
thrives next to banana trees in the Comoras and cacao trees
in Cameroon. Agroforestry is aimed at the integrated,
sustainable, productive, profitable management of soil
resources. In addition to contributing to soil amendment and
the preservation of moisture, trees or bushes represent a
source of energy providing firewood. In Bangladesh, for
example, farmers plant turmeric in between trees and, like
farmers in the Caribbean, they plant young trees along
roads and rivers. Agroforestry is a method favoured by many
fammers. In order to make known this practice and
encourage its implementation, demonstrations and on-site
Visits are being organized in Kenya.



Levelling land ensures uniform water distribution and controls
erasion. This technology enhances the efficiency of irrigation
systems by minimizing the risk of over- or under-irrigation.
Moreover, levelling helps prevent the accumulation of salts in
the sail and avoids local droughts or floods. Pakistan, Egypt,
Turkey and South Africa are among the countries that use

this technique.

New satellite-assisted technologies make it
possible to characterize and quantify
natural resources such as sall, vegetation
and water. While they do not replace on-
site investigations, the technologies do
provide data that facilitate project planning
and management.

In Egypt, for example, a network has been
set up to establish a data bank to ensure
the integrated management of littoral
zones. The geographic information system
creates maps that present soil properties
such as compoasition, depth, texture, acidity

and certain climatic parameters, including
annual rainfall rates. In South Africa, these
technologies provide genuine technical
support in respect of the elaboration, for
example, of strategies to prevent climatic
disasters such as drought or infestations of
pests. This environmental risk-detection
and protection system is in use in Egypt
and Kenya. The inventory of natural
resources and the monitoring over time of
weather changes make it possible to
ascertain the impact of human activity. This
is one of the objectives pursued by the
network of observatories in Tunisia.
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The agricultural sector uses nearly 70% of the world's drinking
water ressources. Over 30% of agricultural products are grown
on irrigated land, which accounts for 16% of all farmland. The
need to conserve water resources depends on irrigation
| systems that properly distribute water and water pipes with tight
J joints. An appropriate drainage System avoids the harmful
i accumulation of salts on the surface and in the upper layer of
= soil, which deplete and spoil crops. Some Caribbean farmers
.~ dig drainage ditches around crops, thus enabling them to
. control and recover runoff. Water from rivers, lakes and wells in
-~ ard zones often contains high levels of minerals and salts which
*% are hard to remove fromthe soil.

In Bangladesh, Pucca irrigation channels are
a simple, economical irrigation system built
with bricks to irrigate rice paddies. Stabilized
dirt bricks have been developed in Guinea to
obtain a sustainable water supply system
Various gravity-feed canal systems are used,
in particular in Benin, to channel runoff into

of the fertile layer of soil. Localized irrigation,
such as drip irrigation, often requires more
expensive equipment. This system makes it
possible to optimze water use while
minimizing loss through evaporation. Several
farmers in countries such as Algeria,
Lebanon, Tunisia and South Africa are using

reservoirs and thus avoid downward leaching drip  irrigation in  frut  production.

One surface irrigation method is the berm and furrow method, in which the water circulates
horizontally in furrows, thus reducing losses in the vertical profile of the sail. The repeated passage
of water in the furrons creates a thin impermeable layer that stabilizes the berm. This practice
makes it possible to effectively control weeds. It also allows for multi-crop production such, for
example, as the growing of sugar cane in the furrows and wheat on the berms found in Pakistan.

Concern has been expressed in some regions of Pakistan that water tables need to be
replenished, because of overexploitation from agricultural practices. The construction of retention
ponds is making it possible to regenerate aquifers. Simpler structures are being used locally,
especially hillside weter storage facilities to retain and channel runoff. A number of farmers,
including South African fruit growers, make use of ponds and simple earth dams to collect and
conserve water.
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Integrated pest management seeks to reduce
pesticide use to what is strictly necessary.
Crops are regularly inspected and sprayed,
using only the products designed for a specific
parasite. The use of phytosanitary products
must take into account balance in the agro-
ecosystem.  Appropriate crop rotation, the
destruction of plant residues harbouring parasite
eggos in the following season, the use of pest-
resistant varieties, and the interaction between
natural enemes are examples of biological
means of controlling the propagation of pests
and weeds. In this way, the use of pesticides
and herbicides is only necessary during a
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clearly determined period. According to FAQ,
the success of integrated pest management
depends, first and foremost, on farmers’
willingness to adopt this method.

This approach reduces the use of chemical
products and marks the first step toward
sustainable  resource  management.  For
example, some South African fruit growers rely
on the disruption of butterfly breeding to curtail
the propagation of caterpillars. They also rely on
biological control to curb devastation caused by
red spiders. These methods reduce the required
number of sprayings of fruit trees.

In the 1960s, conventional tillage was associated with growing soll
fertility; however, in the long term, this practice depletes the soil. Since
the process exposes surface organic matter, nutrients in the soll are
deteriorated through oxidatization. To prevent the deterioration of soll
structure and fertility, other methods were introduced, such as
conservation tillage and zero-tillage. The latter technique was developed
in Brazil in the 1970s to halt erosion. Zero-tillage is now practiced on
nearly 5 million hectares of land.

While the transition to zero-tillage engenders high initial costs associated
with the requirement of specialized seeding equipment, it reduces work
time and long-term production costs. The propagation of weeds is the
main concern, although it can be controlled by mulching and appropriate
Crop rotation.

Conservation tillage is a form of limited tillage that does not disturb the
decomposition of organic matter by micro-organisms. In Mauritania,
farmers engage in shallow manual cultivation in order to ensure
superficial tillage. Algerian farmers use toothed tools and some farmers
in Benin use light hoes.

Zero-tillage

Athin layer of humus forms
on soil that has not been
tilled for several years
through the  biological
breakdomn of  organic
matter. This fertile layer
nourishes and protects the
soll against erosion and
regulates its  moisture
content. Untilled soil can
more  efficiently  retain
carbon, thus contributing to
the reduction of
atmaspheric carbon dioxide
emissions.
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