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Outline of Presentation

* Definition of Climate Smart Agriculture (CSA)

* Current climate issues

e Effects of climate changes on the cocoa tree

e Using an Agro Ecological Zone (AEZ) approach for planning
* 12 categories of Climate Smart Practices (CSPs) for Cocoa

e Questions/Discussions



Cocoa production in the Caribbean

* Depends on local weather with respect to:
- Rainfall
- Temperature
- Patterns of the two main seasons: Wet and Dry



Climate-smart agriculture (CSA)

Is an approach that combines different sustainable agriculture
methods under a climate-change umbrella.

It assesses the climate change-related risks, Climq)(e
It identifies needs of a specific farm or farming community,

Tackles those challenges using practices chosen to address that
particular situation
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Current climate issues affecting cocoa tree growth and
performance:

* Increases in temperature of between 1 to 1.5°C (2016 and 2021 are
warm years)

* Increasing likelihood of periods of drought : less rainfall/increased
evaporation

* Increased intensity of rainfall, but reduced cumulative precipitation
figures.

- More rain is experienced in less time resulting in quick run off,
- Less filtration into the soil,
- Increased flooding and hillside erosion.



Current climate issues which will affect the cocoa tree

* Changing patterns in both the dry and wet season:
- Variability is seen in the length or duration of the seasons
- and the amount of precipitation.

* Intense hurricane seasons

» Caribbean small island states are more vulnerable to climate changes



Impact/Effects of climate changes on the cocoa
trees/microclimate

Scenario 1: Drought and prolonged dry season

* Plants wilting and drying up

* High mortality losses from young trees
* Smaller beans (lower yields)

* Flower abortion and cherelle wilt

* Delay in pod maturation

* Increased attacks from pests: the cocoa beetle and aphids
* Increased frequency and severity of bush fires

* Reduction in the population of the pollinating midges



Impact/Effects of climate changes on the cocoa trees/microclimate

Scenario 2: High temperatures

* Wilting of leaves

e Stomatal closure resulting in lower photosynthesis

e Reduction in flower and fruit production

* Increased flower abortion, pollen sterility and Cherelle wilt
* Smaller pod and bean size

* Higher mortality of young plants

* Changes in the dynamics of pest and diseases



Impact/Effects of climate changes on the cocoa trees/microclimate

Scenario 3: Prolonged/Intensive rainfall

* Increased humidity resulting in higher incidence of fungal diseases.

* Significant flower drop which reduces yield

* Increased fruit fall
* Increased soil erosion and leaching of nutrients

* Frequent flooding of low lying fields and waterlogging of cocoa roots, can result
in high mortality of young trees.....also deposits cadmium in the soil

* More frequent land slippage

e Higher risk of mould contamination of beans during harvest and post-harvest
operations



Other effects of climate change

* Changes in the flowering and leaf flushing cycles of the cocoa tree

* Unusual serious outbreaks of Witches’ Broom Disease, with dry and
wet cycles favouring fungal development and infection.

» Severe cases of pod damage caused by parrots and woodpeckers,
prompted from disturbed habitats and changing food sources.

e Attacks from swarming locust populations resulting in severe
defoliation of cocoa and shade trees.



Using an Agro ecological Zoning (AEZ) approach

The cocoa growing areas of a country can be classified into various
agroecological zones based mainly on:

. The Length of Growing Period (LGP) is derived from rainfall
distribution, temperature, RH and sunshine hours.

. A Cocoa Suitability Index (based on slope, soil drainage, soil texture,
and USDA soil order)

A Cocoa Fertility Index based on soil pH, P, K, Ca and Mg levels in
the soil.

In addition, distinct high, medium and low rainfall belts are
identified. These are also subsumed within the relevant AEZs.



An Extract from Trinidad’s AEZ: Features and Risks

Main cocoa Main Climatic Main soil features

growing features

communities

\[elgdal=iy0 Brasso Seco, Aripo, Medium LGP, - Loamy soils, Intense rainfall, -Land slippage,
Range Lopinot, Santa Cruz medium rainfall - suitable drainage, Long dry spellsin - Erosion,
Central Acono belt, - mean pH 5.8, rainy season -Leaching,
(CNR) - Low P, K, Mg, B, Zn. - Soil fertility

- E and F slopes - Bush fires
el =i | Moruga, Rancho Short to medium - Sandy soils, Drought spells, - Low soil pH,
1EA Bd) Quemado, Siparia, LGP, - mean pH 5.4, High temperature - Bush fires

Coromandel Low rainfall belt, - Suitable slopes. Wind

Low RH - Low K, B




Climate Smart Practices (CSP) for Cocoa

* The practices will allow for the production of cocoa
- to better cope and adapt with changing weather patterns in the short and
medium term
- allow for increasing resilience to handle adverse climatic situations in the
future.

* The practices are coded to indicate their application for two extreme situations as
follows:

- IR-Intense rainfall;
- D-Drought;
- B- both scenarios



CSP1: Farm Site Planning

 Cater for water catchment via reservoirs or ponds (D)

* Excavate trenches, main water courses (IR)

e Retain forest corridors and natural wind breaks (B)

* Fire protection: Development and annual
maintenance of fire traces (D)




CSP2: Establishment Stage

* Avoid use of fire in clearing lands (D)
e Avoid deforestation (D)
* Keep the ground covered with a leguminous or other plants (D)

* Establish the temporary and permanent shade 1 year before planting
cocoa. (D)

* Establish wind breaks and protective hedge barriers (B)






CSP2: Establishment Stage.......cont’d

* Plant various improved varieties,
include known drought tolerant
ones(B)

* Regulate spacing for cocoa trees
(D)

* Use grafted trees with a tap root
system (D)

* Dig large planting holes and
incorporate manure/fertilisers (D)
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CSP3: Early tree growth

* Mulch trees heavily from age 1yr to 5yr prior to onset of the dry
season

* Mould young trees while simultaneously incorporating fertiliser (B)
* Irrigate in the dry season

* Monitor beetle infestation and control with a safe insecticide

* Fire protection: Preparation and surveillance
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CSP4: Shade Management

* Use mixtures of shade tree species including
- Evergreen spp (D)
- Deciduous spp (IR)
- Inverted phenology-loses foliage in wet season eg Dalbergia
glomerata and (Cordia alliodora?)
- Nitrogen fixing e.g. Inga, Leucaena, Gliricidia
- Tall, deep rooted trees
- Fruit and timber spp

* Increase shade levels between 30 — 40% for low rainfall belts (D)



Risk of little
or no shade!
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CSP5: Crop Management

* More pruning will be required with increasing rainfall and high
temperatures (IR)

* Less pruning will be required with drought and prolonged dry
seasons

* As a standard practice remove all unwanted basal and lower chupons
(B)

* Apply fertilisers immediately after rain, ensuring it is covered with soil
or mulch (B)



CSP5: Crop Management........ cont’d

* Use additional Magnesium fertiliser/Dolomitic limestone (D)
e Control noxious weeds either manually or mechanically(B)
 Retain grass cover in fields during the dry season (B)

* Block drains at intervals (D)



CSP6: Soil management

* Keep soil covered with soft weeds, legume covers, mulch litter layer to
avoid erosion and to limit drying up

* Maintain a thick leaf litter layer
* Use appropriate erosion control on sloping lands (IR)
 Correct low soil acidity with liming (B)

* Rely on using more organic manures, compost and mulches rather than
fertilisers for drought conditions



CSP/: Water Management

e Control water run-off and flooding (IR)
* Establish adequate drainage to remove excess water (IR)

* Protect areas near streams and rivers to avoid erosion. Use native
vegetation eg. bamboo for this purpose (IR)

* Collect and store rainwater for irrigation uses (D)
» Cater water for fire protection (D)



CSP8: Disease Management

* Remove all diseased pods from the trees
and ground (B)

* The diseased pods should be
composted, buried or covered with
plastic sheeting (B)

* Prune trees regularly to improve
aeration and to reduce humidity (B)

* Remove vegetative brooms from trees
and destroy (B)




CSP9: Pest Management

* Keep adequate shade to reduce
the temperature in the fields.

Insects thrive and breed more
quickly in high temperatures (D)

* Periodically harvest all mature
pods to remove food source for
pests (B)

* Use IPM to encourage and
conserve natural enemies (B)

Larval stage of Sterastoma breve-
cocoa beetle




CSP10: Harvesting

* Regular and frequent harvest of mature pods (B)
* Recognise changes in pod size (D)




CSP11: Fermentation, Drying, Storage

 Use well insulated wooden box fermentation and have boxes or
receptacles of variable wet bean capacities (B)

e Construct solar drying houses from clear roofing material viz.
polythene, plastic sheets (IR) ‘

» Secure appropriate storage for beans
in terms of bags and conditioned
storage space (IR)
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CSP12: Increasing resilience

* Diversification: Companion cropping with bananas, fruits. (B)

* Cocoa agroforestry using valuable timber spp.(B)

* Boundary planting with fruit and timber spp. (B)

* Reforestation of empty areas on or around the farm (D)

* Curb Green House gas (GHG) emissions (B)

« Community driven involvement and activities (B)

* Reaching farmers quickly with climate change developments/ solutions
* Support mechanisms e.g. credit etc.
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