


Desertification: Définitions

Overall environmental (natural resources) and
soci 0-economic degradation.

Evolution fromviable to desertlike lands

UNCCD restricted desertification to drylands
receiving fromless than 150mm to 800 mm per
year.

Desertification can howver occur in most climates.

Socio-economical driven phenomena ratter than
climatically driven environmental change

Desertification reduces the land’ sresilience to
climate variability.




Desertification: definitions

A set of biological, chemical and physical processes
which converge to create desertlike conditions
(Rozanov)

A social probleminvolving people at all stages
(Spooner)

L ands become irreversibly sterile in human time terms
and within reasonable economic limitations (Mainguet)

A diminution or aloss of the potential for sustainable
use (Warren & Agnew)

Difficulty of seed germination is the fundamental
criterion for desertification (Dregne)

Driving forces and consequences

» The causes and impacts are complex.

» Desertification is aglobal issue linking
degradation to food production and
availability.

» About 900 million people in more than 100
countries are at risk from desertification.




Driving forces and consegquences

 Thedominant roleis played by slight
(41%) and moderate (45%), while strong
(13%) and extreme (1% ) degr ees of
desertification are not very significant.

 Major causative factorsresponsible for
desertification are overgrazing (34%),
deforestation (29%) and mise-
management of soils (28%).

In the agricultural sense, desertification leadsto a loss of
sustainable production through itsalteration in

oneor all of a soil’s physical, biological and chemical properties
and processes.

Themost widely desertification processesin agricultural lands
are soil erosion, compaction and arganic matter and nutrient loss,










Long Term Effects of Crop Rotations

Morrow Plots: lllinois

A Corn-Oats-Hay Rotation

Corn-Oats (1885-1953, Corn-Soybeans (1954-Presen
4 Continuous Corn

Estimated
_| to 4% in 1888
Wagner (1989)

Sanborn Field: Missour
¥ Wheat, 6 Tons Manurel/year
® Corn, 6 Tons Manurelyear
A Continuous Wheat
¢ Continuous Corn

0+
1870 1890

Soil Organic Carbon (%)

| | | |
1930 1950 1970 1990

|
1910

Year




Erosion of agricultural soils: various forms

Photos. Séguy et al.




Wala but also the best of soiisislost:
organic matter, nutrients and clay particles

C Uncompacted
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downward spiraliofisoil degradation.

Degraded soil + water loss




What is No-tillage system?

The four principles of no-tillage system are:

1 Maintaining soil cover with plant residues or/and

Cover crop
2 Elimination of mechanical soil tillage

3 Weed control

4 Direct seeding with special instruments




Worldwide Adoption
of No-tillage Systems 2002

Rest of the World 2.3
(millions ha)

Canada 4.1
USA 22.4

Brazil 17.3

Paraguay 1.3
Argentina 13

Australia 9.0
Tota! 70 millicns h?




No-tillage adoption in the World

46%

Latin America
Rest of the World
] 3%

(0)
2610, USA & Cana 13%

84% of No-tillage systems is practised in America







The impact of raindrops on bare soil surface

It is equivalent, in one year, to 50 ton/ha of
dynamite on a fragile bare soil

Soil cover reduces
the negative effect
on soil porosity of
raindrop impacts.
The consequence is
greater infiltration
of rainwater into
the soil.




Retention of crop residuesor cover -crop distinguish NT to
other conventional production systems characterized by
maintaining the soil surface bare and exposed to rain, heat and
wind.

Soil erosion and water infiltration

Many farmers, researchers and extension
agents still believe that loosening the soil
with tillage implements increase
rainwater infiltration

Soil cover is a key factor to reduce soil
erosion by runoff and increase water
infiltration into the soil




Water infiltration and runoff: a simple evidence
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No-tillage increases soil organic
matter and nutrient availability

P® No-tillage mulch builds soil organic matter

P® Soil organic matter keeps soil healthy and full of
nutrients

P®The process is similar to composting







Photos by Benites

Soil Health or
Biological Tillage
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No-tillage: Soil Quality

against erosion

»*Good Quality soil

« Increased beneficial organisms

» Improved movement of air, water and nutrients
e Higher nutrient availability (improved budget in soil)

e Better root growth & development
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Conventional tillage —is “an

No-tillage system is much “

tillage is a panacea for
increased productivity !

no-tillage is
Increase productivity and improve soils

Document obtenu sur le site Cirad du réseau http://agroecologie.cirad.fr





