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INTRODUCTION
A mature cocoa tree has the potential to produce 2.5
to 3 metric tons of cocoa per hectare, yet the average
yield achieved by smallholders is only about 350 kg
per hectare.
The cocoa yields on many rural farms do not reach
their full potential because of lack on inputs and tree
management. Since 90% of cocoa produced globally
is by smallholders – this manual is aimed at building
the capacity and understanding of smallholders in
order to optimize their inputs.
The solution to the problem of poor yields is not that
simple because pests and diseases can seriously
damage large plantations. Monocultures are more
prone to disease epidemics than diverse cropping
systems. The pathogens that attack cocoa tend to
have local races so breeding for resistance is not the
final solution. The chemical controls available are not
adequately controlling the major pests and diseases.
Falling productivity of aging cocoa trees and failure of
smallholders to invest in new clones and production
methods has exaggerated the problem of low financial
returns. Many cocoa farmers are likely to be subsistence farmers who are risk averse when it comes to
investment, when they appear to have low returns
from cocoa in relation to other crops.
Bio-intensive Integrated Pest Management will form
the backbone of the Good Agricultural Practice (GAP)
for smallholder cocoa farmers. Intercropping with
commercially viable shade trees and focusing on
organic soil management with compost mulches,
green manures and is likely to be the most economically feasible development programme to enhance
smallholder yields. This must be combined with
improved returns for farmers and programmes such
as Fair Trade are of great importance.
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COCOA – A SMALLHOLDER CROP
About 14 million people around the world work on cocoa plantations owned by an estimated
2.5 million smallholders. (Ref ICCO Global estimate).
Cocoa is originally from the bio-diverse forest
understory in South America. The Mayans and
Aztecs who harvested the beans from these forest
trees, grew them in small groves mixed with other
shade trees which may also have provided fruits
and timber. This growing system reduces the risk
of widespread disease and pest attacks, which are
now common in modern coffee production.
Cocoa is now grown commercially in tropical zones concentrated around the Equator,
with major production coming from the Ivory Coast, Ghana, Nigeria and Indonesia. Cocoa
is estimated to be an $ 80 billion industry with about 3.5 million tons of cocoa produced
annually.
Smallholders grow the majority of this highly valuable crop with farms ranging from 1 - 3
hectares. Recent concerns about a short fall in supply by 2020, has led to increasing
interest in investment in new large-scale cocoa plantations. However, one of the main
reasons for the shortfall is failure to adequately control pests and diseases. Reasons
for this are explained in the section on IPM Basics in this Manual.
Demand for cocoa is set to increase by 30% by 2020 but supply is thought unlikely to meet
this demand. Failure of smallholders to invest and share in this expansion is due to the very
low returns they are achieving from this crop in relation to the share achieved by other
stakeholders in the value chain. In some countries higher returns are achieved by smallholders from palm oil or natural rubber.

Fair Trade is working with the cocoa value chain to improve
returns to cocoa farmers. In the 1980s growers used to
receive an average of 16% of the value of a chocolate bar
but this has fallen to just 3.5% to 6.4%. (depending on
cocoa content)

The World Cocoa Foundation is supporting
programmes aimed at building the capacity of
smallholders and creating stakeholder networks
to promote a sustainable future for cocoa producers.
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TYPES OF COCOA
Cocoa will cross - pollinate readily, resulting in many genetically diverse varieties. Genetic
diversity is a good IPM tool because it slows down the spread of pests and diseases - whereas
monoculture of the same variety can increase the risk of epidemics and crop failure.
Genetic diversity comes from growing the tree seedlings from seed rather than by vegetative
propagation. The downside of this method of tree production is that the high yielding mother
tree, from which the seeds were taken, may not pass on this characteristic to the seedlings.
Growers using seeds to propagate cocoa trees will therefore have to invest more in good
organic soil health, organic mulching, biological controls, nutrition and canopy management to
overcome the negative aspects of producing trees from seeds.
There are two main groups of cocoa varieties: Criollo and Forastero

Criollo
These cocoas have a much better taste than other cocoas,
but are not common.
• Yellow or red ripe pods and the pods have deep grooves on
the outside and the surface of the pods is rough or warty.
• The ends of the pods are pointed.
• The seeds or beans are large and rounded with white or
pale violet seed leaves..

Forastero
• These cocoas are the most common.
• Pods are not as deeply grooved as the Criollo cocoas
and may even be smooth.
• Ripe pods are green or yellow, and the wall of the pod
is very thick and woody.
• Pods are also shorter and more rounded.

The two groups of Forastero cocoas are:

Amelonado cocoas with yellow pods with flat
seeds that have deep purple seed leaves inside.

Trinitario cocoas, probably crosses between
Criollo and Forastero cocoas because the
pods look like Criollo and Forastero types

Amelonado cocoas are often preferred because of their hardiness, vigorous growth, and
higher yields.
Louise Labuschagne
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IMPORTANCE OF IPM IN COCOA PRODUCTION
Failure to adequately control Mirids and black pod, as well as other pests and disease problems in cocoa is causing serious economic problems all over the world and this is likely to
impact on the ability of smallholders to benefit from the anticipated 30% increase in demand
by 2020.
Major problems include:
• Black Pod
• Mirids
• Stem Borers
• Termites
• Cocoa Swollen Shoot Virus
• Witches broom
• Frosty Pod
However, without increased returns, smallholders are unlikely to borrow money to invest in the
inputs and management practices needed to improve crop protection and productivity.
Fair Trade and other audits can help growers obtain a premium and the audits emphasize the
use of Integrated Pest Management.
Risk of epidemics
Cocoa originated in the Amazon and cultivation has spread to countries around the Equator
with similar climates. However, there are no local indigenous natural enemies for the cocoa
pests – leading to serious pest and disease problems. Monocultures of cocoa will facilitate the
spread of cocoa pests and diseases. The risk of epidemics can only be sustainably managed
if cocoa is grown using a mixed cropping system with non-host crops providing shade to the
cocoa tree and income to the farmer. IPM would need to be adopted on all crops within the
mixed cropping system so that local natural enemies can be conserved.
Classical biological control
The problem of having no local natural enemies can sometimes be addressed by classical
biological control, which involves introducing natural enemies from the countries in South
America where the cocoa is a native plant. Cocoa is not a native plant in any of the cocoa
producing nations outside South America.
However, this is a very long process of research and development and may still require the
augmentation of the introduced natural enemy by mass production in a commercial company.
The introduced natural enemy will slowly build up but only if the farmers are not using
broad-spectrum chemical controls. Some of the chemicals recommended for mirid control are
very broad spectrum and their harmful effect in natural enemies is severe and prolonged.
Biopesticides can be tank mixed with chemical pesticides for resistance management of the
chemicals and also as another ‘mode of action’.
Louise Labuschagne
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BIO-INTENSIVE CROP PROTECTION
In the absence of resistant varieties and effective chemical pesticides - a bio-intensive crop
protection programme based on beneficial microbes is likely to improve the tolerance of the
cocoa to pests and disease whilst conserving the natural enemies and allowing them to make a
contribution to crop protection. This is most important in nursery production and planting when
there is an opportunity to establish beneficial microbes before the pathogens attack and also to
enhance the plants own immune system, through Systemic Acquired Resistance and Induced
Systemic Resistance.
MAZAO MIX
Bio-fertilizer for use in vegetable crops

Real IPM has developed a smallholder sachet of biopesticides
containing a mixture of beneficial microbes which can help to
control pests and diseases. One sachet per 15 L knapsack
sprayer.

TRIALS PRODUCT
Shelf life: 3 months from date of manufacture in original
unopened sachet,stored in a cool dry place.

Batch No :

MM01/16/05

Mfg Date :

28/06/16

Packed by :

N.K
Net content : 20 mls
CAUTION

The beneficial microbes in the MAZAO MIX are individually Registered in several African
countries as either biopesticides, bio-nematicide, bio-fungicide or bio-fertilisers.

What is in MAZAO MIX?
Trichoderma asperellum: This is a naturally occurring fungus, which is common in the soil.
Real IPM Kenya Ltd has mass-produced this fungus as a natural crop protection agent.
Real Trichoderma is Registered in Tanzania, Kenya and Ethiopia for the control of root knot
nematode and in Ghana for Phytophthora control in pineapples. It is also Registered in South
Africa as a bio-fertiliser because it can solubilise phosphate in the soil and make it available
to plants. It is undergoing Registration as a bio-fertiliser in several other countries in Africa.
It has a zero Pre Harvest interval and is not harmful to beneficial insects, spray operators or
the environment. Trichoderma asperellum has been tested in Ghana to good effect on black
pod in cocoa.
Bacillus subtilis: This is a common, beneficial soil bacterium. Real IPM Kenya Ltd has mass
-produced this bacterium as a natural crop protection agent. Real Bacillus is Registered in
Tanzania, Kenya and Ethiopia for the control of powdery mildew and in South Africa as a
bio-fertiliser because it can solubilise phosphate in the soil and make it available to plants.
It is undergoing Registration as a bio-fertiliser in several other countries in Africa. It has a
zero Pre Harvest interval and is not harmful to beneficial insects, spray operators or the
environment.
Metarhizium anisopliae: This is a common, beneficial soil fungus, which can infect and kill
certain insect target pests. It is not harmful to beneficial insects. Real IPM Kenya Ltd has
mass produced this entomopathogenic fungus as a natural crop protection agent. Real
Metarhizium is Registered in Tanzania, Kenya, Ethiopia and South Africa for the control of
insect pests. When applied to the soil it can also have a bio-fertiliser effect. It is undergoing
Registration as a bio-fertiliser in several other countries in Africa. It has a zero Pre Harvest
interval and is not harmful to beneficial insects, spray operators or the environment.
Louise Labuschagne
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Real IPM mass produces biological controls for pests & diseases.
This IPM programme for fruit flies was developed in conjunction
with leading researchers at ICIPE

Real IPM (Kenya) Ltd has
brought research from
ICIPE into use by large
and small scale farmers
in Africa
Metarhizium is a common
naturally occuring fungus
that comes from the soil
and can be made into a
bio pesticide for fruit flies.
It will not harm the natural
enemiesof fruit flies which
will help the farmer kill more
fruit flies.

Purchase a copy of the ICIPE
fruit fly booklet on our online shop

www.realipm.com
download a copy of the fruit fly
ID poster developed in
collaboration with ICIPE
Louise Labuschagne
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BIODIVERSITY AND SHADE TREES
Cocoa is naturally an under-storey forest tree from the Amazon and does best when provided with
shade trees and a rich organic soil full of humus. They prefer a deep loamy soil with medium pH.
• If old forests are cleared to plant cocoa - at least 15 medium to large forest trees per hectare
should be left in place to provide shade to the young cocoa trees and conserve the local
biodiversity. Suitable forest trees worthy of conservation or planting are: Erythrina, Gliricida,
Inga, Leucaena, Musanga, Terminalia, Ficus, Albizzia, Alstonia, Pycnanthus, and Peltophorum.
Mahogany trees have been used as shade trees for cocoa - they are nitrogen fixers and also
have a valuable timber.
• Alternatively shade trees will need to be planted well in advance of planting the cocoa trees,
so that they are big enough to provide shade for the young cocoa trees. Coconut trees are
often used as shade trees for cocoa in coastal areas.
• Fast growing shade trees such as bananas could be grown along side cocoa during the
early years when cocoa trees are small.
The choice of shade tree can have an influence on pests in cocoa.
• Some species of ants, which attack mirids and other pests, are better able to establish in a
cocoa plantation if suitable shade trees are present. For example, coconuts often harbour
Oecophylla smaragdina ants, which are believed to repel Pantorhytes.
• Cocoa grown beneath other shades such as Leucaena and Gliricidia is often badly damaged
by Pantorhytes (stem borer).

COCOA PROPAGATION
Cocoa pods are cross pollinated, meaning that there is huge variability in the seedlings produced
from collecting seeds from what appear to be the ‘best’ trees. Resource-poor smallholders, who
are risk averse, are unlikely to invest in micro-propagated or vegetative propagated trees because
this is often expensive, time consuming or not locally available.
However, the most effective propagation is from vegetative produced trees, which are guaranteed
to have exactly the same characteristics as the mother plant.
A development programme that combines importation of suitable tissue cultured, disease-free
varieties of high yielding trees – with local vegetative propagation in well managed nursery
orchards – is the ideal strategy. Grafting and budding methods can produce a tree with more
than one variety growing from the same trunk.
Trees from cuttings
Cuttings consist of portions with two to five leaves and 1 to 2 buds.
•
Cuttings are taken from healthy trees
•
Trim leaves in half to reduce water loss from the leaves before the roots have developed.
•
Stick cutting in a pot and cover with polythene to retain moisture until the roots develop.
Louise Labuschagne
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Trees from marcotting
• Marcotting involves removing a strip of bark a branch of the cocoa tree.
• The exposed area is packed with sawdust and tied in place with a polythene sheet. Roots will
develop in this area and the section of the branch is later removed and planted.
Trees from seeds
As a last option, trees from seeds could be considered. This is probably one of the main ways
that smallholders propagate cocoa trees and therefore a major contributing factor when it
comes to declining yields and profitability. Declining yield from a tree that was propagated
by seed many years ago – could be addressed by the budding methods described above.
Cocoa trees are generally raised from seeds. It is important to ensure that the tree seedling is as
healthy as possible because it should remain productive for many decades. It usually takes 4 - 5
months for a tree seedling to be ready to plant out in the field.
There are usually about 50 seeds in a cocoa pod. The
largest seeds are in the middle section of the pod and
these are the best seeds to use since the seedling has
more reserves from the seed to produce a larger seedling.
Harvest about 30 of the best seeds per pod.
Ref FAO guide
• Seeds should be harvested from ripe pods and should be planted straight after harvesting
because they only remain viable for about 3 weeks. Aim to plant at least 20% more seeds
than are needed for the plantation so that the weak seedlings can be discarded. Expect at
least 85% germination.
• Aim to produce at least 440 trees per acre (1,100 trees per hectare). If 30 large seeds are
harvested from a pod – the farmer will need about 15 pods to obtain enough large seeds
to plant one acre.
• Choose seeds only from the most healthy, highly productive trees with no signs of pests or
disease.

Louise Labuschagne
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PREPARING BIO-ENHANCED COMPOST
Plan ahead. It takes at least 3 months to make good quality compost. To make 14 wheelbarrows
of ready compost, the farmer will need about 35 wheelbarrows of chopped fresh green plant
material and 35 wheelbarrows of dried plant material.
Good quality compost should be used to make the growing media for the nursery bags or to mix
into the seedbeds.
• Ensure the compost used in the nursery beds or bags is free of disease by making good quality
compost.
• Aim to use about one wheelbarrow of ready compost per 2 meters of seedbed.
• A seedbed of nearly 28 meters length (120 cm wide) will be needed to raise enough seedlings
for one acre. Therefore this will require up to 14 wheelbarrows of compost.

Enhance the biological activity of this compost by adding MAZAO MIX to the compost after it has
cooled down and is ready to use.
• At least 2 weeks before compost is put in the bags or the seedbeds spray/drench the compost
with MAZAO MIX. Use one sachet of MAZAO MIX with one litre of molasses in a 15 Litre knap
sack sprayer and spray the pile of compost (made from 14 wheelbarrows of compost). Keep
compost moist for the next two weeks and covered with a plastic sheet. Keep it in the shade
so it does not overheat. The beneficial microbes in the MAZAO MIX will begin to grow on the
organic matter, as long as it is not too hot and is kept slightly moist. Do not let it dry out – but
do not make it too wet. (1 sachet)

For a guide on how to make compost –
Check out the Resources page on our
website www.realipm.com

Louise Labuschagne
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PREPARING THE SEED BED
Cocoa seedlings can either be made in seedbeds of in small bags. Using the following guidelines
on plant spacing (25 cm x 25 cm) – there will be about 16 seedlings per meter square of seedbed.
Therefore to have enough seedlings for one acre (440 seedlings) – the grower will need to prepare
28 meter square of seedbeds.
• Prepare a seed bed about 120 cm wide and 15 cm (6 inches) high made from well-composted
manure and virgin forest soil (50:50 mix). The slightly raised bed will promote drainage and
avoid water-logged soils which are not good for seedling root development.

Seed beds should be divided by
a path about 60 cm wide.

• IF the seedbeds were NOT made with pre-treated compost – the MAZAO MIX can be added
directly to the seedbed instead of treating the compost. Two weeks before planting the seeds
into the seedbed – apply MAZAO MIX over the seedbed. Use one sachet per knapsack, which
is enough to drench up to 30 m sq of seedling bed (enough seedlings for one acre) (1 sachet)
• When ready to plant the seeds, make straight lines with a piece of string and mark out shallow
furrows 25 cm apart in the seedbed. Plant the seeds no more than 5 cm deep
• Dip the seeds in a solution of MAZAO MIX before planting immediately. One sachet of MAZAO
MIX per 5 litres of water. Use the remaining MAZAO MIX solution as a drench over the top of
the seedbed after the seeds are planted. (1 sachet)
• Seeds within a row should be planted at 25 cm intervals along the planting string marker.
• Provide shade from shade net or palm
leaves placed over a frame.
• Water every day with a watering can
• The seedlings will take up to five months
to be large enough for transplanting.
At this time they will have two leaves.
• Do not allow the seedlings to get too big
before transplanting.

• During this time spray the seedlings every month with MAZAO MIX. This will help keep pests
and diseases away and also establish the beneficial microbes on the roots of the seedlings.
One sachet per knapsack (enough for up to 10 m sq of nursery). (total 4 sachets)

Louise Labuschagne
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PREPARING FOR PLANTING
Trees should be planted during the rainy season. Start planning the cocoa plantation at least two
months before the rains so the planting holes and bio-enhanced compost can be prepared in
advance.

Choose a planting site that has a very
deep soil because the trees have a deep
taproot. Cocoa trees also have surface
feeder roots so the general soil structure
and organic matter for the farm must be
good.

• First make a plan for where the existing shade • Dig the holes for the cocoa trees two months
before wanting to plant the trees. Hole size
trees are positioned or where the new shade
60 cm x 60 cm x 60 cm. Keep the soil that
trees will be planted. Cocoa trees should be
was dug from the top of the hole in a sepa
planted 3 to 6 meters from a shade tree.
rate pile from the soil that was taken from
• Generally cocoa trees are planted about 3 to
the bottom of the hole.
4 meters apart in the row and between rows.
• Mark out the lines for the cocoa tree planting
and try to plant adjacent rows in a zig-zag
pattern to improve the air circulation.
Do not mix these soils when planting the
cocoa tree because the topsoil must be
returned last – so that it remains on the top
surface. Topsoil is more nutrient rich and
the feeder roots are near the surface where
they will feed on nutrients in the topsoil.
Stir the soil at the bottom of the planting
hole so that it is loose. It mast be easy for
the taproot to grow through it.

To every planting hole - add at least one litre of compost, which has been treated with MAZAO MIX
in the same way as described for the seedling nursery. There are about 440 seedlings per acre.
Each planting hole should have at least 1 litre of compost per hole = just under half a ton of compost. The more the better.

Louise Labuschagne
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Lifting the seedlings from the seed bed
•

Take care not to break the roots of the cocoa seedlings when lifting them form the nursery
beds.
• Watering the seedling beds two hours before lifting the tree seedlings will soften the soil and
make it easier to remove the seedlings without damaging the roots. The bigger the roots the
bigger the tree.

BIO SEEDLING DIP
• Prepare a MAZAO MIX solution to dip the seedlings when they have
been removed from the seedbed.

MAZAO-MIX

Trichoderma asperellum mycelia

• A container that holds about 20 litres of water (large CLEAN plastic
rubbish bin) is sufficient for the tree seedling dip. Add one sachet of
MAZAO MIX and one litre of molasses to the 20 litres of water.
• Fully immerse the cocoa seedling into the MAZAO MIX dip – leaves
and roots. Allow the seedlings to drain over the top of the dipping tank.

MAZ

A biological mixture for plant growth stimulation with insecticidal and fungicidal activity.
(mchanganyiko wa kibiolojia unaosaidia na kusisimua ukuaji wa mimea huku
ikiangamiza magonjwa na wadudu)

Metarhizium anisopliae

Bacillus Subtilis

COMMERCIAL AND AGRICULTURAL CLASS
(KUNDI LA KILIMO NA BIASHARA)
REGISTRATION NO / NAMBARI YA USAJILI:
PCPB (CR)...

1 X 109 cfu/ml

Shelf life: 12 months from date of

Maisha rafuni: Miezi kumi na mbili baada

manufacture in original unopened

ya tarehe ya kutengenezwa katika chombo

container in a cool dry place

chake asili ikiwekwa katika joto la kawaida

FOR TRIAL PURPOSES ONLY
READ LABEL BEFORE USE
(SOMA KIBANDIKO KABLA YA KUTUMIA)
KEEP LOCKED OUT OF REACH OF CHILDREN
(WEKA MBALI NA WATOTO)
Shake well before use / Changanya vizuri kabla ya kutumia
In case of emergency call toll free number 0800720021/0800730030 (24hrs)
(Wakati wa dharura piga simu bila malipo kwa nambari masaa 24 kila siku)

Net content / Kiasi

Batch No /
Nambari ya kifurishi:

100ml

Mfg Date /
Tarehe ya kutengenezwa:

Produced and Distributed by (Imetengenezwa na kusambazwa na):

All Crops

P.O Box 4001- 01002, Madaraka,
Thika, Kenya.

CAUTION / ILANI

TOXICOLOGICAL INFORMATION
MAZAO-MIX is practically non-toxic to,
encouraged.
Symptoms of poisoning: No known sym
Antidote: No specific antidote
Note to physician: Treat symptomatical

SELLER’S GUARANTEE
Seller’s guarantee is limited to the term
assumes the risk to persons or property
accepts the product on that condition.

Realipm

How to plant a seedling
• Refill the larger hole previously dug, with the loose soil and compost.
• Make a small planting hole within the loose soil that is juts big enough to accommodate the
seedling.
• Take care NOT to twist the taproot when planting – make sure it is laid out STRAIGHT in the
planting hole.
• If the seedling has been produced in a bag, make a hole big enough to accommodate the root
ball with the cocoa seedling.
• Do not cover the crown with earth.
• Pack the soil down well around the tap-root.
• For the first few days, protect the cocoa seedling from the sun. If there are palm trees in your
village, use a palm frond.

www.realipm.com
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FIRST AID INSTRUCTIONS
If inhaled: It is not considered to be a ris
In case of skin contact: Remove contam
with water and soap. Get medical attent
In case of eye contact: Hold eyelids apa
least 15 minutes. Seek medical attentio
If swallowed: Seek medical attention.

Post nursery – planting programme - total MAZAO MIX sachets per acre worth of trees is 2 sachets.

Louise Labuschagne

PESTS & DISEASES

Spray Interval: 5 - 7 days
Pre-Harvest Interval: 0 days
Re-entry Interval: 4 hours
HAZARDS AND PRECAUTIONS
Applicators must wear PPE i.e. overall
respirator. Do not inhale spray mist. Do n
before washing hands and face. Wash
toilet.
STORAGE AND DISPOSAL
Store product in original container in a c
animal feeds and drinking water. Triple
tank mix. Puncture the container and dis
ENVIRONMENTAL HAZARD
MAZAO-MIX does not harm bees, fish, b
with an Integrated Pest Management pr

NOTICE TO USER
This pest control product is to be used o
The Real IPM Company (K) Ltd
Office: (+254) 725 806 086
Email: info@realipm.com

www.realipm.com

DIRECTIONS FOR USE
Shake the container very well before eac
required amount of MAZAO-MIX while ag
Continue agitation during application.
equipment must be calibrated to ensure t
‘run-off’ to optimise contact with the targ
using any type of spray application equip
CROP

GUARANTEE / DHAMANA:
Trichoderma asperellum, Metarhizium anisopliae

& Bacillus Subtilis

GENERAL INFORMATION
MAZAO-MIX is a biological stimulant co
anisopliae & Bacillus subtilis for the co
MAZAO-MIX is also a bio fertilizer that p
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WEEDING
As the tree canopy develops there will be less light reaching the plantation floor and therefore
fewer weeds. However it is important to hand weed the plantation at least 5 times per year when
the crop is young so that the young trees establish well.
• The important feeder roots are very near the surface of the soil so all weeding should be done
carefully. Damaged roots will reduce the nutrients coming into the tree and therefore reduce
yields.
• Weeds should be removed before they flower and set seed.
• Exposed soil, following vigorous weeding should not be left bare because it will be prone to
erosion and surface feeding roots may dry out. The weeds that have been pulled out can be
used as a mulch if laid on the bare ground. They will eventually rot and add to the organic
matter in the soil.
• Alternatively sow a green manure crop into any bare ground to protect from erosion and allow
the organic matter to be turned back into the soil. Legumes are good green manures because
they fix nitrogen in the soil from atmospheric nitrogen gas.
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PRUNING COCOA TREES
Pruning is important because it allows the shade in the cocoa plantation to be managed as well
as help the farmer direct the trees resources into productive flowering branches.
The cocoa tree that develops from a seed has a different canopy architecture, compared to a tree
that has resulted from vegetative propagation.

The ideal cocoa tree structure consists of a single, straight trunk
leading to a crown of 3 to 5 main branches about 1,5 meters above
the ground.

ACTION
Sometimes, during the first year, several shoots form on the trunk.
Cut off these shoots and leave only the strongest.

Sometimes the crown forms too low down, at less than 1 metre
above ground level.
Choose a shoot which grows straight up and let it develop.
A new crown will then form at a good height, and the first crown
will stop growing.

• Always cut out all dead branches, dry twigs
and suckers.
• A sucker is a twig that grows upward out of
the trunk. Cut off the suckers very close to
the trunk.

Louise Labuschagne
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REHABILITATING OLD COCOA PLANTATIONS
Many of the cocoa plantations in West Africa were established over 30 years ago and are in need
of rehabilitation of re-planting. The expense of felling all the old trees and replanting may be
prohibitive.

Staggered replanting programme
•

A gradual replanting programme may reduce the financial pressure on cash flow, since
interest rates in cocoa-producing countries can be as high as 20 to 40% per annum.

•

There is a risk that the pest and diseases from the mature crop will contaminate new tree
seedlings if they are inter-planted under the shade of older cocoa trees. If this strategy is
adopted – the farmer will need to adhere to very strict field hygiene regimes and have a
bio-intensive crop protection programme on the older trees as well as a prophylactic
preventative programme on the young trees.

Rejuvenation techniques
Rejuvenating practices can’t be used when old trees are infected with systemic diseases, such
as Cocoa Swollen Shoot Virus (CSSV). However, they are useful for older, less productive trees.

Download this YouTube Video – for practical guide to grating,
budding and air- layering

Budding
Budwood from a good cocoa clone can be used to replace the genotype of the tree receiving the
budwood. The older tree then becomes and mature ‘rootstock’.
The bud is cut from a tree and placed under a flap of bark on another tree. The budding patch
is then bound with raffia, waxed tape of clear plastic to prevent moisture loss. When the bud is
growing the old tree above it is cut off.

Top-grafting
Top grafting is now common practice in Papua New Guinea and Brazil. It has been used to
overcome the problem of witches broom infected plantations.
Old unproductive trees, or trees infected with diseases are top grafted with new disease resistant
cocoa clones. This method can improve yield and quality significantly. Average yield of cocoa
per tree could be 2.5 to 3 kilos per tree within two years of grafting. If tree density is increased
to 1000 trees per hectare this would equate to 2.5 to 3 metric tons of cocoa per hectare per year.
Infected mature trees are cut down after which a bud-stick of a healthy resistant stem is grafted
onto the main trunk of the mature tree. Using the mature tree’s root system, the resistant stock
will produce its first cocoa pods within two years.
Louise Labuschagne
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Coppicing and regrowth
Cocoa trees are prone to producing side shoots lower down on their main trunk. These are
called ‘chupons’. A tree can be rejuvenated by encouraging vigorous chupons to grown and
then cutting back the main trunk to let these chupons take over.
Coppicing cocoa trees is a variation on the above strategy. It simply involves cutting back the
main trunk and allowing the chupons to sprout and take over as the main trunk.

Pruning
The yields of cocoa trees can be maintained if branches are thinned out and any old or dead
branches are removed.
• Removing unproductive wood, diverts plant resources into the production of pods.
• Opening up the canopy to light and air circulation enhances spray penetration and also
reduces the humidity within the canopy. This will help manage black pod which thrives in
humid conditions but it might encourage Mirids.
• Managing the height of the tree assists in spraying and harvesting.
• Pruning effectively removes mistletoe parasitic weeds

Louise Labuschagne
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SOIL NUTRIENT MANAGEMENT
Soil and leaf analyses can be used to assess the nutritional needs of cocoa.
Leaf analyses are not accurate due to the difficulty in sampling leaves of the same age and the
influence of shading on the nutrient composition of leaves.
Some experts can use visual symptoms of mineral deficiencies to recommend use of fertilizers.

General fertiliser guidelines:
About 200 kg N, 25 kg P, 300 kg K, and 140 kg Ca are needed per ha to grow the trees before pod
production.
For each 1 000 kg of dry beans harvested, about 20 kg N, 4 kg P, and 10 kg K are removed if the
pod husks are also removed from the field, the K removed increases to about 50 kg.
Although there is some recycling of nutrients in the plantation floor through leaf litter and
prunings – it will be necessary to provide fertiliser for cocoa trees to flourish.
Over reliance on inorganic fertilisers can lead to the depletion of organic matter in the soil, the
deterioration of soil structure, and the acidification of the soil.
However organic fertilisers are more beneficial for soil structure and microbial health.
Well rotted animal manures and pile compost are important organic fertilisers which can
be available locally to smallholders.

When applying fertilisers mark out a circle at a
distance of one meter fro the trunk and apply
the fertiliser in this zone. Do not touch the tree
trunk with fertiliser
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EFFECTIVE SPRAY COVERAGE
It is estimated when a manual hydraulic knapsack sprayer is used, as little as 0.02% of the
sprays applied for Mirid bugs, will reach the target. Most of the spray ends up on the floor
of the plantation.
• If a hydraulic knapsack sprayer is used, some improvements can be made by ensuring that
a good quality cone nozzle is used.
• Effective spray cover requires investment motorised knapsack mist-blowers (or air blast
sprayers).

CROP HYGIENE
• EARLY removal and destruction of infected fruits with black pod and frosty pod is a simple
and very effective means of reducing the amount of disease spores. A farmer should have
a separate knife for harvesting infected pods and a separate bag to take them OUT of the
plantation. DO NOT leave infected pods on the floor. TAKE CARE when removing an infected
pod so that it DOES NOT TOUCH any uninfected pods nearby.
• The practice of REGULAR COMPLETE HARVESTING reduces levels of cocoa Pod Borer in the
subsequent season. Remove ALL ripe fruit from the tree.
• CUTTING OUT CSSV affected trees and their neighbours and replanting with resistant varieties
can be an effective management method.
• Rejuvenation with resistant varieties as bud wood will reduce pest and disease levels.

Leaf litter and organic mulch
• Leaf litter and organic mulches under trees can provide the organic matter needed to establish
beneficial fungi such as Real Trichoderma asperellum – which helps to control black pod.
This practice reduces black pod when compared to plantations with grass as a ground cover.
• Even the prunings of trees can be used as organic mulch if chopped up and laid underneath
the trees. However the prunings must not be of diseases wood – such as those infected with
Phytophthora.

Real Trichoderma can be purchased separately
or as part of the MAZAO MIX product
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HARVESTING
After about two years trees will start to make flowers and fruit. Although fruits mature throughout
the year, usually only two harvests are made depending on the rainy seasons.
From fertilization to harvesting the fruit requires 5 - 6 months. Harvest season lasts about 5 months.
Ripe pods
•
•
•
•

The colour of the mature pods depends on the kind of cocoa e.g. green pods turn yellow and
red pods turn orange
The beans inside a ripe pod will rattle if the pod is shaken.
Gum inside a ripe pod is sweet to taste and very slippery.
If the gum around the seeds is dry and if the seeds do not fall apart, the pod is not ripe.

Central collection points, aggregate pods from a number of smallholders. Here the pods are broken
open and the husks removed.
•
•
•
•

Cut the pods from trees and store on the ground.
Crack the pods and remove the beans.
Burn the husks.
Ripe pods are gathered every few weeks during
the peak season.
• The high pods are cut with large knives attached
to poles, taking care not to damage nearby
flowers or buds.
• The pods are collected in large baskets, which
workers carry on their heads, and piled up ready
for splitting.
• The pods are split open by hand and the seeds
or beans, which are covered with a sweet white
pulp or mucilage, are removed ready to undergo
the two-part curing process - fermentation and
drying.
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FERMENTATION
Fermentation methods vary considerably from country to country, but there are two basic methods
- using heaps and "sweating" boxes.
Heaps
• The heap method, traditionally used on farms in West Africa, involves piling wet cocoa beans,
surrounded by the pulp, on banana or plantation leaves spread out in a circle on the ground.
• The heap is covered with more leaves and left for 5-6 days, regularly turned to ensure even
fermentation.
• The beans turn brown during fermentation. This is when the flavour develops.
Sweating boxes
• Wooden boxes with drainage holes or gaps in the slats in the base are used, allowing air and
liquid to pass through.
• This process takes 6-8 days during which time the beans are mixed twice.
Drying and bagging
• Once fermentation is completed, the beans are spread out on tables or mats to dry for about a
week. Seed moisture levels need to get down to about 7.5%
• The seeds are then bagged and sent to the processor.
The number of pods required to produce 1 kg of dried beans is called the "pod index".
Low pod index means good bean size and a high weight of beans per pod.
Quality of cocoa beans depends on flavour attributes, average bean weight 1.0 to 1.2 g, bean count
of 100 to 83 beans per 100 g, low shell percentage of 11 to 17%, and fat content of the cotyledons
(nib) at least 53%.
Post harvest problems
Quality of cocoa beans will go down if the beans are not dried efficiently. If they get too wet they
can develop moulds which give the beans an ‘off taste; and may contaminate the seeds with
dangerous mycotoxins.

https://www.youtube.com/watch?v=fVPeZvU6ND0&list=PL4MTAdou_YVrunMH0QoEaFriReayFlQzq&index=23
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Pollination of Cocoa
Cocoa flowers emerge directly from the main stem and fan braches of trees that are at least
2 years old. Only about one in 500 flowers that are fertilised become a fruit.
Cocoa plantations are cool, dark places so honey
bees are not the main pollinators. Instead, the main
pollinators are tiny midges such as Forcipomyia,
which are adapted to these conditions and thrive
in rotting vegetation.
• The midges like shady damp conditions so
careful pruning to manage the shade cover is
important. If the trees do not form a continuous
canopy there will be too much sunlight on the floor and the midges will not be abundant.
Pollination and fruiting will be reduced.
• Farmers can encourage pollinating midges by cutting up banana stumps and distributing them
in the plantation floor.
Flower and fruit abortion is common. Only about one flower in 500 becomes a fruit.
Many fertilized flowers drop off the tree. Even when a flower turns into a fruit, young fruits often
shrivel up and drop off the tree when only 7 or 8 weeks old.
• Flowers and fruits may abort due to lack of nutrition. This is managed by careful pruning of
unproductive (no flowering branches in the canopy) and opening up some of the canopy to
allow some sunshine into the branch structure. Take care not to let too much light into the
plantation because the trees need from 30 to 70% shade.
Although only a few flowers are pollinated, the tree sets too many fruit to carry to maturity.
Cocoa has a fruit thinning mechanism where the young fruit, called cherelles, stop growing, turn
black and shrivel but do not fall off the tree. This is called cherelle wilt but it is not a disease, it is
natural.
The remaining pods take 5-6 months to ripen after pollination. Ripe pods also do not open by
themselves or fall off the tree. They must be harvested.
Take care when harvesting fruit or pruning the tree – not to damage the flower cushions which will
provide the next harvest.

https://www.youtube.com/watch?v=qUk9G1qjVM0&index=13&list=PL4MTA
dou_YVrunMH0QoEaFriReayFlQzq
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PESTS of COCOA

Download the Real IPM ID Chart for
Pests of Cocoa

www.realipm.com

CHECK OUT OUR ON LINE SHOP
For OUR Products

Mirids in Cocoa
Mirids are a group of insects with piercing sucking mouthparts that feed on plant juices. They are
very similar to capsids. Feeding damage by cocoa mirids causes necrotic lesions in the surface of
cocoa stems, branches and pods. Death of terminal branches and leaves, causing dieback can
occur if mirids feed on shoots. Extreme feeding damage may even kill trees.
Globally, Mirids have been a serious economic pest in cocoa since the early 1900’s. If growers fail
to take measures to control Mirids, up to 75% of the crop can be damaged. Annual crop losses
due to Mirids in the national cocoa acreage of Ghana is estimated to be about 100,000 tonnes and
global annual losses could be about 250,000 tons of cocoa.
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The type of mirid varies in different cocoa producing regions:
W. African (Sahlbergella singularis and Distantiella theobroma)
South East Asia the Helopeltis spp.
South and Central America Monalonion spp.

Life cycle of mirids
• Each mated mirid female lays up to 60 eggs.
• Eggs are laid in the bark of stems or inside the pod husk.

Effect of shade on mirids
Mirids are known to roost in shady areas of the cocoa tree or in shade trees but they will be
prevalent during egg-laying periods in the sunny patches in trees since this is where most of
the pods are situated.
Careful pruning is essential for the management of mirids because the correct amount of
shade needs to be created.
• Too much shade and there will not be enough flowering and fruiting
• Too much sun and there will be more flowering and fruiting BUT a lot more mirids.

Pesticide compatibility and natural enemies
Chemicals used for mirid control will be Registered in cocoa against the pest and may include
persistent broad spectrum organochlorines which are also likely to kill beneficial insects – for
many weeks after a single application.
Download the Real IPM Pesticide Compatibility Charts for
more information about the effect of chemical fungicides
and insecticides on parasitic wasps and predatory mites.
www.realipm.com (Resources page)
The following insecticides have been recommended by
chemical companies for mirid control. The general effect
of these chemicals on parasitic wasps is estimated from
published data on other beneficial insects.
Active ingredient

Trade name
Actellic
Talstar
Promecarb
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Amblyseius attacking a juvenile thrips

Seasonal spray timing
Crop Protection products for mirid control are advised to be applied as foliar spray four times
per year at monthly intervals using motorized mist-blowing machines.
If persistent or systemic insecticides have to be sued (under high pest pressure) the grower
should aim to minimise this to only two sprays per a year on mature cocoa under closed
canopy. Reduced insecticide use also allows populations of natural enemies to increase
and provide a more suitable environment for biological control.

Biological control of mirids
There appear to be no commonly occurring parasitoids of
mirids. Some growers have been able to deploy colonies
of the black ant (Dolichoderus thoracicus) or another ant
(Oecophylla smaragdina) against mirids. However the use
of this control method requires skilled management.
Honeydew secreted by mealybugs on infested cocoa pods
seems to attract a number of different species of ants into
the canopy. Some of these ants can be quite aggressive
and annoy field workers.

Cocoa Black Ant
Dolichoderus thoracicus

Pheromones and biopesticides
A sex pheromone has been synthesised that attracts
males of both D. theobroma and S. singularis. Traps have
been developed that could utilise these pheromones to
bring the pests to an Auto-Dissemination Device (ADD)
inoculated with an entomopathogenic fungus.
Real IPM Kenya is collaborating with researchers
to bring these biological control tools to market.

Weaver ant
Oecophylla smaragdina

D. theobroma and
S. singularis. lure in ADD
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Termites
Termites are also known as ‘white ants’. They feed on the wood of trees.
Feeding damage from termites can be hidden from observation and allow feeding damage to
become quite severe before it is noticed. They may cause enough damage to weaken branches
so that they break off or trunk may even collapse and the tree can fall over.

IPM of termites
Regularly check trees for signs of damage by crop walking every week. Spot early infestations
and take action.
• If the damage is severe – the branch can be pruned off close to the main trunk or branch.
Do not leave the infested prunings in the orchard because they termites will breed in the
prunings. Burn the prunings or leave them in the chicken house – for the chickens to feed on.
• If a termite nest is found, it can be opened and drenched with Mazao Mix (one sachet) and
one litre of molasses in a minimum of 50 litres of water.

MAZAO MIX
Bio-fertilizer for use in vegetable crops

TRIALS PRODUCT
Shelf life: 3 months from date of manufacture in original
unopened sachet,stored in a cool dry place.

Batch No :

MM01/16/05

Mfg Date :

28/06/16

Packed by :

N.K
Net content : 20 mls
CAUTION

Termites on cocoa tree
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Cocoa weevil borer (Pantorhytes biplagiatus (P. plutus)
Chemical pesticides are not effective against this pest. Collect the adult beetles by hand and
kill them.
• Ants tend to deter weevil borer.
• These ants prefer to make their nests in soursop trees, which are useful shade trees for this
reason. The Pipturus plant attracts the cocoa weevils.

Sour sop fruit

•
•
•
•

Pipturus plant

The adult weevils lay their eggs in small cracks in the bark of the cocoa tree.
The small grubs that come out of the eggs bore holes into the trunk as they grow.
Some jelly like liquid comes out of these holes.
The grubs make holes right through the trunk and may go around and ring bark the branch
or trunk.

Amblypelta cocophaga
Amblypelta is generally a minor pest. It has piercing, sucking mouthparts and feeds on plant
juices. Feeding damage can destroy a whole pod and young shoots can be destroyed.
The young nuts in coconut trees, used for shade plants in cocoa plantations, may also be
attacked and fall out of the tree.
The adult body is about 20 mm long, the legs are
pale green, while the wings are pale brown.
They have very long feelers

The nymphs are dark brown with long legs and
antennae; they look like adults without wings.
In young nymphs the feelers are thick.
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• Females lay eggs on or near the host plant.
• Nymphs hatch a few days later and feed like adults straight away
• Wings develop when nymphs become adult, 3-4 weeks after emerging from the egg

IPM for Amblypelta
• Encourage ikofala ants and the fire ant, Wasmannia auropuntata, which predate on Amblypelta
by planting soursop trees in the cocoa plantation.
• Generally the controls used for capsid/mirid bugs will also affect Amblypelta.
• Spray the pods when necessary.

Wasmannia auropuntata (fire ants)

DISEASES of COCOA

Download the Real IPM ID Chart for
Diseases of Cocoa

www.realipm.com

CHECK OUT OUR ON LINE SHOP
For OUR Products
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Introduction to diseases in cocoa
The regional importance of some of the different diseases affecting cocoa varies widely. Globally
the most serious disease of cocoa is black pod, caused by several species of Phytophthora.
P. megakarya. This is the main disease in the world’s most concentrated cocoa producing region
– West Africa.
•

Witches Boom Disease (WBD) Moniliophthora perniciosa (previously Crinipellis perniciosa) is a
fungus that caused 75% crop loss in Brazil over just ten years. WBD has now spread to Peru,
Ecuador, Venezuela, and Colombia in South America, and Panama in Central America.
The pathogen also is on the Caribbean islands of Trinidad and Tobago.

•

Frosty pod – caused by Moniliophthora roreri is a major problem in the Panama and is
developing into a disease of economic importance in Costa Rica and Nicaragua

•

Vascular streak dieback, caused by Oncobasidium theobromae, is more of a problem in Asia

•

Swollen shoot virus disease appears to be most economic significance in West Africa

Other diseases are of less importance.

Black Pod
Black pod is caused by several species of the Phytophthora fungus and regularly causes annual
losses of 30 to 90% of the cocoa crop. Failure to control this disease is having a major impact
on the ability of smallholders to benefit from the huge increase in demand for cocoa. More than
30% increase in demand is anticipated by 2020.
If there is a shortfall in supply of cocoa it is anticipated that the price will rise. In view of the
economic impact of black pod it is essential that smallholders invest time and money understanding how to control this disease in a sustainable way. A chemical fungicide intensive
programme has failed to deliver adequate controls.
A bio-intensive IPM programme based on Trichoderma asperellum is of paramount importance.
Extensive research has shown that Trichoderma asperellum can make a significant contribution
to control, when combined with rigourous cultural controls.

Controlling black pod in the soil
The inoculum that initiates black pod can come from the soil and/or infected roots, stems, pods
and leaves. Growers are rarely concerned about the presence of Phytophthora in the soil and
may consider it of insignificant importance.
However the control of black pod has proved difficult because Phytophthora can persist in soil
and debris for several years. Therefore the use of the biological control agent, Trichoderma
asperellum, in the soil has the potential to make a significant contribution to the control of this
disease.
Louise Labuschagne
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• Root infections can occur from Phytophthora in the soil.
• Infected roots may serve as a source of inoculum for infection of the pods
Due to the serious economic importance of black pod the soil inoculum of Phytophthora should be targeted
IN THE SOIL by antagonists such as Trichoderma asperellum.
Due to the serious economic importance of black
pod - the soil inoculum of Phytophthora should be
targeted IN THE SOIL by antagonists such as
Trichoderma asperellum.

Life cycle of black pod
Growers may only be familiar with the dramatic symptoms of
the development of Phytophthora on pods but be less aware
of the life cycle of this disease in other parts of the plant and
even in the soil.
• The infections on immature pods (cherelles) often begins
and the tip or stem end – although it may infect anywhere
on the pod surface.
• The fungus causes chocolate-brown lesions (spots) on the
pods, which will eventually spread over the entire pod.
• The beans inside the pod may not immediately be damaged
by the infection that is initially confined to the husk
• Regular, complete harvests from ALL trees will reduce the
economic impact of the disease because the disease may
still be confined to the husk and may not yet have reached
the beans.
• If de-husking in the field – do NOT discard the infected
husks with the fungal spores in the field. The infected the
husks must be carefully removed in a bag and taken OUT of
field and BURNED.

Severe, advanced infections result in damage to the pod
tissues and beans, which will dis-colour and shrivel.
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Black pod in cocoa nurseries
Prevention is always better than cure in an IPM programme.
• This is why the Real IPM programme concentrates on a bio-intensive programme in the
nursery and emphasizes the use of organic soil mulches and bio-enhanced compost in the
planting holes. (see section on cocoa nursery propagation).
Seedling blight in cocoa seedlings in nurseries is caused by Phytophthora infections of the
stem and young leaves.

Importance of managing stem and bark cankers
Bark and stem cankers caused by the sexual phase of black pod (Ceratocystis ﬁmbriata) will
contribute to infections of the pods simply because of the nearness to the flowers and pods
as well as vascular connections. See section on Bark Cankers.

REDUCING THE SPREAD OF BLACK POD
1. Managing water movement
A single infected pod with black pod will produce millions of spores on the surface of the pod.
Once these sporangia (cases that hold the spores) are in contact with water a new specialized
spore is produced. These spores are called zoospores and
they are mobile in water because they have a tail. These
spores can also form on roots and cankers.
Phytophthora zoospores are the main means of spreading of
black pod.
• Black pod zoospores are spread by rain splash, overhead
irrigation or water moving over the soil surface during
heavy rains.

Phytophthora zoospore

• Windborne rain is a primary factor in the spread of the disease.
• Observe waterlogged areas during the rainy season and ensure that drains are dug to take
excess water away from the cocoa trees. This will reduce the spread of the disease in
water-logged soils.
• Provide a windbreak of trees on the windward side of any cocoa plantation to reduce the risk
of windborne rain spreading the disease.
• If black pod is very widespread, it may be necessary to increase airflow in the plantation by
locally removing some trees near the cocoa trees. This may reduce humidity near the trees
and slow down the development and spread of the disease.
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2. Keep spores away from new fruit and flowers
Cocoa flowering and harvesting takes place over a long period. There are also always susceptible
flowers, pods, leaves, roots and stems. Therefore there can be continuous production of spores
for most of the year.
These are the necessary conditions for serious epidemics of black pod when favourable, wet,
environmental conditions initiate sporulation and dispersal.
• Very regular (weekly) and complete harvesting of all ripe pods will lessen the danger of spread
of the disease from infected pods because it takes some time for the seeds inside the pod to
become infected. The initial infection remains only in the husk.
• Careful harvesting can reduce the spread of spores from infected pods to clean pods. Remove
ripe clean fruit before removing infected fruits and use separate cutting tools for infested pods.
• Do not open pods near the cocoa trees, since any infected pods will have many black pod
spores.
• Regular pruning to remove infected chupons (small suckers at the base of the tree) and
increase air circulation (to reduce the humidity under the canopy) is an important disease
management tool.
• Other measures, such as the removal of infected pods and husk piles from the plantation, may
have some effect on inoculum levels.

3. Ants and black pod
Ants also have been reported to transport inoculum. However if the ants are helping to control
other pests of cocoa, killing the ants may not be a good idea.
• Termite control however will be more important – see section on termites.

Canopy sprays
If more than a third of the pods have symptoms of black pod the farmer should spray the entire
canopy, fruits and flowers with Trichoderma asperellum tank mixed with a copper fungicide.
• Be aware that excessive use of copper based fungicides are environmentally damaging.
• Be aware that it is possible for black pod to develop resistance to metalaxyl-based fungicides.
- It is not possible to develop resistance to Real Trichoderma asperellum.

Trunk injections
• Potassium phosphonate can be injected into the trunks of cocoa trees and has been shown to
reduce black pod and increase yields.
• Use of potassium phosphonate or phosphorous acid does not contaminate the environment.
Genetic resistance to black pod
The cultural and biological controls described above remain the most important tools for black
pod control because of resistance and the lack of strongly resistant varieties.
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Bark Canker (Ceratocystis ﬁmbriata)
Bark canker is a fungal disease that attacks the trunk and branches of cocoa. It is caused by
the same fungus that causes black pod, but has a different name because it is the sexual phase
of this disease.
• Infected trees have patches of bark with a darker colour
• Peel of the bark where the dark patches are located to reveal the canker. The canker is a
reddish brown colour. Liquid may come out of the bark and turn a rusty brown colour when dry.
• As the bark begins to die, insects may enter and make more holes in the bark and wood.
- Open pruning wounds on stems and branches may allow the fungus to enter and infect the
tree. Always put tar over a cut made when pruning a tree.
- Pruning tools must be sterilized by dipping them in a 1% sodium hypochlorite solution.
- In small cankers, cut away the bad bark, making a clean cut just outside the canker.

Witches’ Broom Disease (WBD)
Witches Broom has become a devastating disease in many South American countries over the
last 20 years. WBD is caused by a fungus called Crinipellis perniciosa (Stahel) Singer (formerly
Marasmius perniciosus).
The name ‘Witches Broom’ comes from the symptoms of the disease that causes excessively
branched vegetative growth. Fungal infections with WBD causes the plant tissues to undergo
several physiological and hormonal changes leading to swelling and formation of numerous
succulent vegetative branches, known as brooms, within flower cushions and on vegetative
apical or axillary buds.

Life cycle
• 80 to 90 millions of tiny basidiospores are produced and released from pinkish mushrooms
called basidiocarps.
• Basidiospores initiate the life cycle of the disease and are dispersed by wind and rain onto
leaves, flowers, and fruit (pods) of cacao plants.
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• In the presence of free moisture (rain and dew) and high relative humidity, basidiospores
germinate and penetrate young meristematic tissues in vegetative and floral buds through
stomata, epidermis, or trichomes.
• Potential crops are lost when clusters of flowers produced on "cushions" on the main trunk
and older branches are infected, thus producing seedless strawberry-shaped or carrot-shaped
fruits.
• Also, Moniliophthora perniciosa attacks cacao pods in the early stages of development,
penetrating the husk and destroying the seeds from which chocolate is derived.
• After death of the broom tissue, fructification of small pink basidiocarps begins again.

Symptoms
• Witches brooms take only 5 to 6 weeks to form after infection takes place.
• Pods can also be infected causing necrotic lesions, uneven ripening, and various
deformations.
• Brooms and infected pods become progressively brown and dry, and within 3 to 8 months
following broom and pod drying, basidiocarps are formed following several alternating wet
and dry periods.

Cultural controls of WBD
• Since the disease is spread in wet conditions, the cultural controls described for black pod
control will also assist in the control of WBD
• Removal and destruction of diseased plant parts can reduce pod loss and delay disease
epidemics. Complete and regular (weekly) removal is required.

Biological controls of WBD
There has been some development of a biological control based on a new species of Trichoderma
stromaticum, a parasite on the mycelium and basidiocarps of Witches Broom..
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Frosty Pod Rot
Frosty pod rot (or Moniliophthora pod rot), caused by Moniliophthora roreri is a devastating disease
of cacao pods. Yield losses have been estimated between 25% to total loss of the crop
if disciplined field hygiene is not observed. Plantations have been abandoned due to frosty pod.
Frosty pod rot is more destructive than black pod and more dangerous and difficult to control
than witches' broom.
•
•
•
•

The frosty pod fungus is very aggressive
It survives well under a wide range of environmental conditions
Rapid spread is possible because the very high number of spores produced.
Most cocoa cultivars are susceptible

Life cycle
•
•
•
•
•

The conidia infect by penetrating the surface of the young pods.
The pods are highly susceptible during the first 90 days of their growth.
Spores can be produced on the outer surface of the pods within just 2 weeks of infection
Spore densities have been estimated to be as high as 44 million conidia per square centimeter.
The spores are later released by wind or by water droplets during rainy periods.

Symptoms
The symptoms can spread extremely rapidly.
• Discolored areas of swelling on the pods appear early in the infection.
• These swellings are soon covered with a mass of cream coloured spores which give the pod
its ‘frosty’ appearance.
• The spores and ‘frosty pod’ symptoms spread very rapidly

Cultural controls
If frequent (7-10 day schedules) phyto-sanitary measures are not implemented, yield losses have
been estimated between 25% to total loss of the crop.
• Dead, sporulating pods are the primary source of spores and must be detected early (observe
swellings on pods) and removed on a weekly basis.
• Limit the tree height to a maximum of 3.5 m by careful pruning to ensure it is possible to
remove ALL pods infected with frosty pod.

Biological control of frosty pod
• Antagonistic fungi such as Trichoderma and Clonostachys are being tested for control of
frosty pod.
• Bi-weekly to monthly sprays of bio-control agents have been shown to reduce the production
of conidia on diseased pods.
• Bio-control treatment along with phyto-sanitation has reduced pod loss and increased yields
in previously abandoned cacao plantations.
Louise Labuschagne
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Vascular Streak Die Back
The cause of vascular streak dieback is thought to be a virus carried by mealybugs. The leaves
on the tips of branches start to turn yellow and the branches may die back.

Importance of shade management
• Insufficient shade for cocoa trees will increase the risk of vascular streak die back.
• Check the leaves for symptoms of mineral nutrition deficiency. If trees are not given enough
fertilisers it makes them stressed and more prone to diseases. Look for unusual leaf colours
or patterns of colours in the leaf - brown leaf edges, or yellow leaves or leaves with light green
patches between leaf veins.
•

Prune off the dead branches, and cover the cut ends of branches with tar.

References
http://www.fao.org/docrep/006/ad220e/ad220e03.htm
http://www.uq.edu.au/_School_Science_Lessons/CocoaProj.html
http://blogs.evergreen.edu/terroir-chocolate11/category/permaculture-and-chocolate/
http://www.apsnet.org/publications/apsnetfeatures/Pages/WorldChocolateProduction.aspx
http://blog.worldagroforestry.org/index.php/2014/06/23/transforming-cocoa-with-seedlings-andservices-for-farmers/
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