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Soil Degradation
Processes Factors Causes
R Y
Physical Chemical Biological Sol Climate Terrain Vegetation Bio- Socio- Puolitical
physical economic
1. Stroctural L. Acidifica- 1. Reduction 1. Soal 1. Precapita- 1. Slope 1. Biomass 1,Land use 1, Tenure 1, Political
decling ton in soil mherent von 2. Druinage 2. Biodiver- 2. Defocesu- | |2, Instite— subility
2. Crusting 2. Salinization baodaversaty properues 2. Scazons density sity uon tional 2. Policics
3. Compac- 3.Decrease in| |2, Decrease in sphysical 3ET 3. Landscape | |3, Succession| 3. Cropping strength
ton CEC S0C schemical 4, Tempera- position systems 3. Muarkews
4. Erasian 4. Leaching shickogacal ture 4. Soil and 4. Poverty
S, Anazro- 5. Volaviliza- shorizoa- crop 5. Health
biosis won aton manage-
6, Nutrient 2. Parent ment
imbalance material tillage
«dramnage
9 1
L Decline in soil quality
2. Reduction in blodiversity
Type Degradation Process c & ¥
Physical Breakdown of soil structure
Crusting and surface sealing . N .
Compaction, surface, and subsoil Sk P A |)'9 &y d—w les )5“9 4
Reduction in water infiltration capacity
Increase in runoff rate and amount K) _ | o 8 —
Inundation, waterloaging, and anaerobiosis 79 ‘5{))91 29 e “-;J)'J
Accelerated erosion by water and wind .
Desertification Gl oas oals ylis V Jgaz jo aS o)l
Chemical Leaching of bases
Acidification
Elemeantal mbalance with excess of AL Mn, Fe (\ AN u‘)&“" 9 J'}I)

Salinization, alkalimzation
Nutrient depletion
Contamination, pollution
Biological Depletion of the soil organic carbon pool
Decline in soil biodiversity
Increase in soil-bome pathogens
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Factor Degradation Process

Soil Erosion, compaction, crusting, anaerobiosis, nutrient depletion

Parent material ~ Salinization, alkalinization, nutrient reserve and availability, hard-setting
Climate Desertification, acidification, leaching, SOC depletion, toxification
Terrain Anaerobiosis, erosion, SOC depletion, nutrient imbalance

Vegetation Type and quality of biomass returned to soil, soil biodiversity, nutrient

cycling, water and energy balance
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Table 1.3 Causes of Soil Degradation

Type

Causes

Physical

Chemical

Biological

Deforestation

Biomass burning

Denudation

Tillage up and down the slope

Excessive animal, human, and vehicular traffic
Uncontrolled grazing

Monoculture

Excessive irrigation with poor quality water

Lack of adequate drainage

No, little, or excessive use of inorganic fertilizers
Land application of industrial/urban wastes

Removal and/or burning of residues

No or little use of biosolids (e.g., manure, muich)
Monoculture without growing cover crops in the rotation cycle
Excessive tillage
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¢ - Total Data Set (TDS)
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7 - Minimum Data Set (MDS)
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15 _ baseline value
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17 -Upper Threshold (UT)
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Fig. 1.3. Soil stability in terms of resistance and
resilience as related to the suggested term form

comprising soil functions as well as structural form.

A stable form may be due to a high resistance
and/or a high resilience. The arrow indicates that
a given stability is assigned to a given form, but
also that the stability may change with a change in
(pheno)form. Based on Kay (1990) and Droogers
and Bouma (1997).
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Ecological resilience
An example would be: shift from

L U woodland to grassland by over-
N grazing
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