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1. A medium for growing  plants.

2. Habitat for soil organisms. 

3. Filtration of water.

4. Construction materials.

5. Break-down and storage of 

waste.

6. Carbon sink.

Understanding Soils

Function of soil
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Understanding Soils

What is soil
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Understanding Soils

Composition of good agricultural topsoil

ÅSoil contains a network  of small ômacroõ 

pores between soil particles  and smaller 

ômicroõ pores.

ÅWater enters the soil through pore spaces.

ÅPore spaces hold air and water  needed by 

plant  roots and soil organisms. 

ÅPore spaces let  roots easily search out 

nutrients  and soil organisms move around.

ÅAir (air  spaces)

ÅWater

ÅMinerals

ÅOrganic Matter
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Soil Biota

Vital  functions :

ÅClearing away and decomposing organic 

matter  ð sustains soil fertility .

ÅCreating spaces in the soil.

ÅHolding soil particles  together.

ÅChanging nutrients  into  a form that  plants can 

use.

ÅMixing the soil

ÅBreaking down toxic  materials .

Soil biota is everything living in the soil 

(plants roots, invertebrates and microbes).
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Agroecological key principles relate to soil health and fertility 
management

üPromote the use of local 
renewable resources and try to 
enhance resource cycles as far as 
possible.

VNatural  inputs ï 
decomposed/rotten cacao pods, 
compost

Åbetter utilization of nutrients

Åconservation of energy

Åreduction of production cost

Åreduction of soil pollution

Åsustainability of plant growth

1. Recycling of organic 
materials



Transforming Lives and Landscapes with Trees

ü Reduce or eliminate dependency 
on purchased inputs and increase 
resource sufficiency.

V Composting

Vminimize the use of pesticides

Å integrated pest and disease 
management (IPDM)

V proper pruning

V improved sanitation

V pod sleeving

2. Input reduction 

Agroecological key principles relate to soil health and fertility 
management
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üI ncreasing organic matter inputs

üEnhancing soil biological activity

Vpresence of trees in cacao cultivation 

×shade

× deep root system -  improve soil porosity and 
infiltration

üIn sloping areas, trees along contour lines

Vhelp stabilize the slope and reduce soil erosion

Vgrass strips along the contour lines

× natural terrace formation (ñgreen 
infrastructureò)

×retains soils within farm. 

3. Secure and enhance soil health  

Agroecological key principles relate to soil health and fertility 
management
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1. Crop Removal of Nutrient  

Why does soil fertility decline?

üThe total amount of plant nutrients removed from the field in the harvested 
portion of the crop. 
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2. Burning  

Why does soil fertility decline?

üCauses almost complete N loss, P losses of about 25%, K losses of 20%, and S 
losses of 5 ï60%.

/hі
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3. Leaching and Volatilization/Gaseous Losses of Nutrient  

Why does soil fertility decline?

üLeaching -   is the loss of water -soluble plant nutrients from the soil.

üVolatilization -  is the conversion of a liquid chemical into a vapour , which escapes 
into the atmosphere
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4. Soil Erosion  

Why does soil fertility decline?
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Soil Fertility Management

ÅThe efficient use of nutrient 
sources in the soil system. 
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What pH level do cacao trees like?

ü 6.5-7.0
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Key nutrients for 
Cacao

üGood flowering:

ÅN, P, Ca, B, Zn

üHealthy Fruit

ÅK, Ca, B

üGreen leaves

ÅN, P, K, Mg, S, Fe, Mn Zn

üHealthy roots

ÅP, Ca, B, Zn
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1. Nitrogen (N) 

Role of Nutrients in Cacao

Å Essential for yield and quality.

ÅResponsible for the formation of proteins, chlorophyll, and nucleic acid

ÅNitrogen will;

VIncrease fruit weight

VIncrease fruit number

VIncrease fruit sugars

VIncrease ascorbic acids

Natural source of 
Nitrogen
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2. Phosphorous (P) 

Role of Nutrients in Cacao

Å Responsible for energy storage and transfer, cell division and enlargement

VIncreases duration of flowering

VIncreases fruit set

VIncreases yield per branch

VDecreases fruit drop

Natural source of 
Phosphorous (P)
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3. Potassium (K) 

Role of Nutrients in Cacao

Å Responsible in enzyme actions and sugar translocation. 

ÅAdequate supplies of K will improve:

VIncreases plant resistance to disease

VFruit firmness

V Potassium helps flowers and fruit to form

Natural source of 
Potassium (K)
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4. Calcium (Ca)  

Role of Nutrients in Cacao

ÅA structural nutrient (an essential part of cell walls and 
membranes and is a requirement in the formation of 
new cells)

ÅReduces pod drop and enhances tolerance to diseases 
and environmental stress

Water-Soluble 
Calcium (WS-Ca)

Natural source of 
Calcium (Ca)


