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It is the beginning of heavy usage Industrial, mono-cultural and

of chemical pesticides in chemically intensive agriculture:
developing countries heavy use of fertilizer and pesticide
2019: 1970: -j Ever growing demand
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worldwide

Distancing the Acceleration of world trade;
environmental cost  global exchange of nitrogen
away from where the increased dramatically

food is consumed

25%

Land degradation affects 25% of
global land area
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Arable Land Crisis

Next Challenge for Mankind:

Sustainably producing food for 11 billion
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The arable land crisis is both cause and

consequence of biophysical and socio-economi L) 1‘1\6 I
processes. . ‘
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(Lassetta 227), (Webb 455),

Driver of Arable Land Crisis

Soil Degradation as the Nexus

Social Driver

- Dietary Choice

- Population Growth
- Overconsumption

- Excessive Water Use

oil Degradation
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m------} Types of Soil Degradation =~
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Anthropogenic Environmental
Ecological Degradations
- Disruption in Nutrient Cycle
, , State - |
Physical Degradation - Perturbation of Hydrological
- Crusting, sealing Cycle
- Compaction - Decline in Net Biome

Biological Degradations Productivity

- Loss of Soil biodiversity - Loss of Nutrients & Carbon
- Soil-Borne Pathogens - Inhabited Denaturing of

- Decline in Soil Organic  Pollutants

- Runoff and Erosion Chemical Degradations

- Endangered or Extinct - Acidification

soil - Salinization
- Un-optimal Soil

- Nutrient Depletion

Temperature _Leaching Matter
- Inhibited Aeration - Pollution - Emissions of Greenhouse Gas
- Desertification - Loss of carbon sink capacity

“ =~ Decline in Soil Quality "~~~

Negative Spiral of Soil Degradation

constitutes worsening arable land crisis
(Lal 5882)
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— Diminishing Earth's
—— capacity to sustain
people

| L_and & Soil Degradations

Hunger leads to Social Unrest and Political Instability

Resources will become more valuable and scarce because
what ecosystem service can provide us will decrease while
the population grow. Especially Global South facing

greater threats

(Rockstrom 74)

Response: Holistic Strategy

Efforts for Soil Restoration

summarize what we should pursue Soil Quality Improvement

Soil, Crop, Water, Animal Management for Soil Restoration

- Alleviating Acidification

- Decreasing Salinization

- Creating Favourable Elemental
Balance Improving Activity &
Capacity of Nutrient Pools

Chemical Restoration

Biological Restoration

o/

- Increasing Microbial Biomass

Physical Restoration

- Reducing Desertification
- Improving Aggregation
- Enhancing Water Infiltration

Carbon
- Improving Plant Available - : : S
proving - Ecologlcal Restoration - Enhancing Soil Biodiversity
Water Capacity . . :
: _ - Creating Disease Suppressive
- Improving Aeration

Soils
- Increasing Mycorhizal and
Rhizobial Populations

- Increasing soil Carbon Pool

- Strengthening Elemental Cycling

- Creating a Favourable Hydrological

Balance

- Enhancing Ecosystem Services (Lal 5886)

Response: Society Resilience Approach
"Positive Spiral" and the Importance of Soil Organic Carbon

Conservation of soil and water
Mitigation of our waste

N
Increase in Soil Organic Carbon
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Soil Organic Carbon is "the key s

indicator of soil quality, and an
important driver of agricultural

sustainability” (Lal 5880). Increase in Soil Biodiversity %
- earth warm activity, w
decomposition activity etc. s
N

Increasing Elemental and H20

cycling
N
Sustainable Agriculture

- Improvement in soil quality and soil resilience Increase in Ecosystem service
- Enough resource for people provided by nature =

- Increase social and political stability
- More prosperity for humankind; living to protect

the only home
(Lal 5888)
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