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SOC AND SoiL HEALTH

physico-chemicg,

Physical Chemical
I. Water
¢ Increase retention
* Decreases drought
* Reduces runoff and erosion
* Decreases infiltration
* Improves filtration
Il. Structure
* Increases aggregation
* Improves aeration
* Reduces crusting and compaction
* Improves tilth

I. Soil Fertility
* Reservoir of plant nutrients
¢ Increases N, P, S

Il. CEC
* Increases buffering
* Decreases leaching
* Increases surface area

Soil
Organic
Carbon

Eco-physical Biochemical

Ecological

I. Elemental Cycling

* Improves cycling (N, P, S)
* Increase physio-chemical activity

* Increases use efficiency of N, P, S, H,O

Biological

. Biodiversity
* Improves soil biota
* Increases cycling

* Provides energy

Il. Productivity

* Increases productivity

* Improves produce quality
* Enhances stability

Il. Activity
* Increase MBC
* Increases biopores

E _hi . al
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THRESHOLD/CRITICAL LEVEL

Threshold/Critical Level/Tipping Point: Soil processes and
properties have threshold levels .Beyond threshold level,
there is a drastic regime change . What is the threshold

level of SOC in the root zone and profile for major soils of
Africa for principal land uses?
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CROP YIELD INCREASE WITH INCREASE IN SOC BY 1Mg C/ha

Crop Yield Increase (kg/ha/Mg C)
Maize 100 - 300
Soybean 20 - 50

Wheat 20-70

Rice 10 - 50
Sorghum 80 - 140

Millet 30 -70

Beans 30 - 60

Lal, 2005
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SoIL EROSION AS A CARBON SOURCE

World...... 11 PgCly
USA........ 15 Tg Cly
Brazil...... 60 Tg Cly
India........ 48 -7.2TgCly

Iceland.... 0.01-0.02 Tg Cly
(60-250 Tg C/1000 yr)

Emission Avoidance by Conservation-

Effective Measures
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GLOBAL POTENTIAL OF SOC SEQUESTRATION

(Pg C/YR)
Cropland: 0.4-1.2
Grazing land: 0.3-0.5

Salt-affected soils: 0.3-0.7

Desertified soils: 0.2-0.7

Total: 1.2-3.1

Lal (2010) 6
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CREATING POSITIVE C BUDGET

Losses Gains
Gains Losses
Erosion Residue
Biochar Leachln.g. R C?gpost
Compost Decomposition oot Biomass |
Cover Crops Erosion
Root Biomass Leaching
Crop Residues Decomposition
Soil Carbon Sequestration Soil Carbon Depletion
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Conservation
Agriculture

» No ill

* Residue mulch

* Integrated nutrient
management

+ Cover cropping

TECHNOLOGICAL OPTIONS
FOR SOIL CARBON 0
SEQUESTRATION &

Technological
Options to Create
a Positive Soil C
Budget

D Restoration of ¢
@@6 Degraded Lands <
/‘G,y * Eroded
On landscapes

« Salinized lands
¢ Mined lands
* Depleted lands
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SOIL MICROAGGREGATE FORMATION (<250 pm)
AND SOM STABILIZATION(MRT)

Strongly sorbed polymer Cation bridges

Organic Matter

(Redrawn from Tisdall and Oades, 1982. Soil Sci 33:141-163)
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& Human

Suffering

0. Traditionak
Knowledge &

Nutrient,
Carbon, &
\Water Ban

9. Engine

Sustainable

| 4.
of Economic Soil Marginality
Management AUERE

Sink for 5. Organic

4 vs. Inorganic
Nutrients

SRR ARG Re dame tmrdcn‘xtnaaltwemmumtles
¢ eI BIRH G ACEHE RGN BRGNS el i R ﬁ “what” is grown.
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LONG-TERM COMMUNITY-BASED GLOBAL BENCHMARK SITES ON
LINKING

Through targeted and efficient
use of existing resources
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PRIORITIES FOR AAA

Priorities for SOC research in Africa are to establish:

1.

Critical levels for diverse land uses and eco-regions,
Rates of net SOC sequestration and societal value,
Ecosystem services provisioned by SOC,

Transects across land uses and ecoregions,

Synergies between 4PT and AAA
12



THE OHIO STATE UNIVERSITY Carbon Management and
- Sequestration Center

ADVANCING GLOBAL PEACE

Depleting Soil Organic C Pool, Degrading Soils,
Recurring Drought, Marginal Use Efficiency of
Fertilizers and Other Inputs, Low Crop Yields,

Perpetual Poverty and Hunger, High Infant Mortality
Due to Hunger and Malnutrition are as Real Threat to
Global Peace and Security as are ICBMs and Nuclear

Weapon Proliferation Because the Health of
Soil,Plants,Animals ,People and Ecosystems are
One and Indivisible

Lal (2016) 13



