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%  Understanding Soils

World
Agroforestry

Function of soll

A medium for growing plants.
Habitat for soil organisms.
Filtration of water.
Construction materials.
Break-down and storage of
waste.

6. Carbon sink.
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%  Understanding Soils
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%  Understanding Soils
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Composition of good agricultural topsoil

A Air (air spaces)
A Water

A Minerals

A Organic Matter

45%

Mineral
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Air
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Water

5%

Organic matter

A Soil contains a network of small 8 macr
pores between soil particles and smaller
O mi cporesd

A Water enters the soil through pore spaces

A Pore spaces hold air and water needed by
plant roots and soil organisms

A Pore spaces let roots easily search out
nutrients and soil organisms move around.
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=% Soil Biota

World
Agroforestry

Soll biota Is everything living in the soill
(plants roots, invertebrates and microbes).

‘Soil Organic Matter
(dead stuff) @/ ‘
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W :’ ? Vital functions:

‘fu £ A Clearing away and decomposing organic
| matter &sustains soil fertility .

A Creating spacesin the soil.

A Holding soil particles together.

A Changingnutrients into a form that plants can
use.

A Mixing the soil

A Breaking down toxic materials.
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ﬁ Agroecological key prlnC|pIes relate to soll health and fertlllty

sty Management

1. Recycling of organic
materials

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

V Natural inputs T
decomposed/rotten cacao pods,
compost

A better utilization of nutrients
A conservation of energy
Areduction of production cost
A reduction of soil pollution

A sustainability of plant growth
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ﬁ Agroecological key principles relate to soil health and fertility
srooesry  MANagement

2. Input reduction
U Reduce or eliminate dependency

on purchased inputs and increase
resource sufficiency.

<

Composting
minimize the use of pesticides

o <

Integrated pest and disease
management (IPDM)

proper pruning
Improved sanitation

< < <

pod sleeving

Transforming Lives and Landscapes with Trees



ﬁ Agroecological key principles relate to soil health and fertility
wria Management

Agroforestry

3. Secure and enhance soil health

U I ncreasing organic matter inputs

U Enhancing soil biological activity

V presence of trees in cacao cultivation

X shade

X deep root system - improve soil porosity and

Infiltration
U In sloping areas, trees along contour lines
V help stabilize the slope and reduce soil erosion
V grass strips along the contour lines

x natur al terrace for mati
i nfrastructur eo)

x retains soils within farm.
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ﬁ_ Why does soll fertility decline?
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1. Crop Removal of Nutrient

U The total amount of plant nutrients removed from the field in the harvested
portion of the crop.
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ﬁ_ Why does soll fertility decline?
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2. Burning

U Causes almost complete N loss, P losses of about 25%, K losses of 20%, and S
losses of 5 T 60%.




ﬁ Why does soill fertility decline?
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3. Leaching and Volatilization/Gaseous Losses of Nutrient

U Leaching - Iisthe loss of water -soluble plant nutrients from the soil.

U Volatilization - is the conversion of a liquid chemical into a vapour , which escapes
Into the atmospher: ¢, 0

Lateral Movement of
‘water
Irrigation

Downward

Movement of water y Q A a faln

= Water Soeluble
~ Nutrient e.g.,
NO:-N

“Deep
Percolation
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ﬁ Why does soill fertility decline?
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4. Soll Erosion
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ﬁ Solil Fertility Management
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AThe efficient use of nutrient
sources In the soll system.
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ﬁ_ What pH level do cacao trees like?
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How soil pH affects availability of plant nutrients.
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SOURCE: https://www.emporiumhydroponics.com/what-is-ph-1-to-14
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Acidic Soil
(low pH)

At pH levels lower than 5.5,

aluminum and manganese
can become highly
available to the point of
being toxic. At similarly
low pH levels, other
elements like nitrogen,
calcium, phosphorous,
magnesium, and potassium
become less available for
absorption by plants.

Slightly Acidic
to Neutral Soil

Ideal soil conditions
for most plants

Alkaline Soil
(high pH)

When the pH level of soil
is above 7, elements like
iron, zinc, copper, boron,
phosphorous, and
manganese also become
less available for
absorption by plants



Key nutrients for
Cacao

U Good flowering:
AN, P, Ca, B, Zn

U Healthy Fruit
AK, Ca, B

U Green leaves
AN, P, K, Mg, S, Fe, Mn Zn

U Healthy roots
AP, Ca, B, Zn




ﬁ Role of Nutrients in Cacao
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1. Nitrogen (N)
A Essential for yield and quality.
A Responsible for the formation of proteins, chlorophyll, and nuclelc acid

A Nitrogen will;

V Increase fruit weight

V Increase fruit number
V Increase fruit sugars

V Increase ascorbic acids
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ﬁ Role of Nutrients in Cacao
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2. Phosphorous (P)

A Responsible for energy storage and transfer, cell division and enlargement
V Increases duration of flowering |
V Increases fruit set

V Increases yield per branch
V Decreases fruit drop

Natural source of
Phosphorous (P)
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ﬁ Role of Nutrients in Cacao
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3. Potassium (K)

A Responsible in enzyme actions and sugar translocation.
A Adequate supplies of K will improve:

V Increases plant resistance to disease

V Fruit firmness

V Potassium helps flowers and fruit to form
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ﬁ Role of Nutrients in Cacao

World
Agroforestry

4. Calcium (Ca)

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

A Reduces pod drop and enhances tolerance to diseases
and environmental stress

FRESHERS

{Calcium + Phosphate]

CALPHOS

%
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