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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
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Type Causes
Physical Deforestation

Biomass burning

Denudation

Tillage up and down the slope
Excessive animal, human, and vehicular traffic
Uncontrolled grazing
Monoculture
Chemical  Excessive irrigation with poor quality water
Lack of adequate drainage
No, little, or excessive use of inorganic fertilizers
Land application of industrial/urban wastes
Biological = Removal and/or burning of residues
No or little use of biosolids (e.g., manure, muich)
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Monoculture without growing cover crops in the rotation cycle

Excessive tillage

Soil Stability S UL

oS el o bt o b (b3l rlple S T T DLl poe 4 pin 2w 051 S0 )l
Olpess oy jo Cwliw |l el @)le S LG b low 50,95 poas b jLid pl o ] bl
9 5l cul pg)Se dnale la F5g g SB plierin Sosb lo (T 5l o5 S B S
g wiloy Bl L by Broas sl ( DS 598 S ygo 45 2 eobey 2ol 38 b elles pin s 551 S0 5 Shos

bl 00,5 p Jol el @ oy 4y adilet Wl 0gb piaewsST o s Sl PLSTL 25 ST

FORM
(phenoform)
soll functions /
structusal form

1}\

STABILITY

RESISTANCE RESILIENCE

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-
\ grazing
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Methods of Soil Resilicnce Assessment

'

Qualitative Observations On Quantitative Observations On
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Sail Ground Biomass Water and Rate of Seil Rate of Soil Modelling
Properties Cover Energy Balance Degradation Restoration
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I.«'ula,' V. Indicators o soul .,'u.'n'.'f.‘/ and sod resthience

soil function indicators of soil quality indicators of soil resilience

. productivity 1) soil depth 1) response Lo input

2. environment regulation n) water and nutnent use efficiencies 1) change in sonl propertics with
restorative measures

5. urban use i) sail erosivity i) bulfering capicity

boinduestral use w) SOC content w) SOC aceretion rate, lngh surdace arca

and charge density
v) swell-shrink capacity for strong v) horizonation, uniformly deep prohle
foundation with high productivity of subsoil, e.o
brick making, road construction
vi) texture to facilitate waste disposal vi) biaremediation, elemental

transformanons
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