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Founded in 2003 by owners,
Louise Labuschagne and
Dr Henry Wainwright, Real IPM
now employs 250 staff.
Our BASIS-qualified field
consultants serve both large
and small-scale farmers in
crops ranging from cereals,
field vegetables, fruit and
nut plantations, to greenhouse
vegetables and ornamental
crops.

Nairobi has excellent air freight logistics for exports and our products have Registrations in
Kenya, Ethiopia, Tanzania, Ghana, South Africa, Zambia, Zimbabwe, Madagascar, and Canada;
and are under-going other pan-African Registrations.
Based in Thika, Kenya, Real
IPM is a leading producer
and toll manufacturer
of predatory mites, which
are exported globally for
other bio-control company
brands.
Our predatory mites are
produced under license
from Syngenta Bioline
Biopesticides are produced
by our laboratories in
Kenya.
We have global rights to
several isolates of Metarhizium under license from
icipe international research
institute. Together with our
own isolates, we have
a comprehensive offer for
crop protection solutions
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INTRODUCTION

A mature mango tree has the potential to produce more
than a thousand fruit per season if good crop husbandry
is followed and the grower invests in the necessary inputs
to optimize yields. If fruits are sold on the local market
for 40 to 50 Ksh per fruit ($0.50) this could contribute
about 40,000 to 50,000 Ksh per tree to the farm income.
The mango fruits on many rural farms do not reach their
full potential because of lack on inputs and management.
Since 97% of mango fruits produced globally are for local
markets – this manual is aimed at building the capacity
and understanding of smallholders in order to optimize
their inputs.
Bio-intensive Integrated Pest Management will form the
backbone of the Good Agricultural Practice for
smallholder mango farmers.

JOIN our FaceBook group to keep
up to date on new information and
also to let mango farmers know
what challenges you are facing.
We would like to help you find

RealIPM
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Mango
The global production of mangoes, estimated at over 28 million tons per year, is concentrated in
ten countries, which produce about 85% of the crop. Although only about 3% of mangoes
produced enter the export value chain – it is estimated to be worth $543 million per year
(FAO STAT 2007).
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Importance of IPM in fruit production
Failure to adequately control fruit fly, mango seed weevil and anthracnose are major barriers to entry
into the export chain. In some areas, fruit flies can cause up to 80% losses even in the local market
and contaminated fruits are left on the plantation floors un-harvested. Powdery mildew and mango
malformation disease is seriously affecting yields in some production areas.
Local livelihood opportunities from perennial mango orchards are unrealized in many rural African
regions due to fruit fly and anthracnose. More investment is needed in region wide bio-intensive fruit
fly and anthracnose control to realize both the nutritional and economic benefits of reliable mango
production.
Losses in Africa due to fruit fly are estimated at USD 42 million and worldwide about USD 1 billion per
year. Export markets in the USA and EU have banned imports from many African countries due to
fruit fly infestation. Mango and citrus crops are also at high risk of economic damage from fruit flies
and other quarantine pests and diseases.
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Importance of IPM in other fruit crops
Fruit farmers may have more than one
fruit crop on their farms. Some of the
pests and diseases may move from one
crop to the other, so it is important that
the IPM programmes are used on all crops
on the farm, even if the pest or disease
does not seem to cause economic
damage on all of the fruit crops.
The IPM programmes tend to be the same
in different fruit crops, so it is easy to
transfer these programmes and
knowledge. Biological controls will have a
zero pre-harvest interval and no pesticide
MRL (Maximum Residue Limit) – so they
are less likely to cause problems than
chemical insecticides and fungicides –
which may have longer PHI periods and
will have an MRL.
Guava may not be an economic crop that
justifies a lot of investment in a spray
programme. The fruits may drop to the
ground full of fruit flies that also infect the
mangoes or oranges that are higher value
crops.
The guava trees should either be removed
if they are unproductive or managed
properly. The minimum action would be to
remove all fallen infected fruits and bury
these as quickly as possible on a routine
basis.
Oranges are also a good host for fruit flies
and should be managed as advised above.
Oranges are also a host for False Codling
Moth which ahs part of its life cycle in the
soil, just like fruit flies. If the Real IPM
fruit fly programme is followed in oranges
it may also reduce the False Codling Moth
populations.
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Coffee crops can also be hosts to fruit flies
and are rarely treated for fruit fly because
the beans are not affected. However they
can build up fruit fly populations locally
and would benefit from use of the
Auto-Dissemination Devices used for fruit
fly adult controls in mangoes. Some vegetable crops such as peppers and chillies
are very attractive to fruit flies and should
also be treated with an IPM programme.
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Non-commercial fruit trees
Commercial fruit growers who invest in their mango plantations are sometimes at risk of
pest and disease invasions from fruit tree hosts in domestic gardens and subsistence
farms – where very little crop protection is employed.
This community based problem needs to be addressed either by government interventions
or NGOs aimed at reducing economic injury to commercial plantations. Interventions at the
domestic level such as aerial spraying is aimed at ensuring sustainable rural livelihoods
based on commercial fruit production.
Whilst it is possible to employ a bio-intensive IPM programme in these situations – it is
more expensive because of the low number of trees involved and the large distance
between them. There is a lot of work that needs to be done to educate domestic tree
owners of the need to control pests and diseases in their small number of trees.
Optimum farm size for bio-intensive IPM
Real IPM recommends that in the early stages of promotion and adoption of bio-intensive
IPM – the pioneer mango farmers should have a minimum of 50 trees. This would be about
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Types of mango and susceptibility to damage
There are two groups of mango trees: one which has brightly coloured and uniform shaped fruit,
but does not grow well under high humidity (Indian race) and the other which has a pale green,
elongated fruit and can survive well in very humid regions (South East Asian race).
The Indian race types are very susceptible to powdery mildew and anthracnose, whilst the South
East Indian types are resistant to powdery mildew. All types of mangoes are very attractive to fruit
flies.
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Tree size and crop management
Mangoes are generally very deep rooted and can reach 30 meters in height and 26 meters
canopy diameter if grown in deep fertile soil. Tall, old trees are very difficult to spray and
therefore present pest and disease management problems. Flowers and fruit can often
be unprotected unless the farmer can:
Pollard a small number of the older trees to reduce tree size and rejuvenate some of
the less productive or difficult to manage trees. Trees should come back into flowering
within 2 years – quicker than replanting an orchard, which takes up to 5 years to start
bearing.
Pollarding is a useful time to top work (grafting different varieties onto the cut trunk)
and change the variety if the market is demanding a different variety.
Early planning at the planting stage will allow a farmer to manage tree size by grafting
onto dwarfing rootstocks and pruning to make an open structured canopy.
Spray the trees using a motorised air assisted sprayer.
Use flies or bees to deliver biological control agents directly to the flowers.

How to pollard an unproductive tree
https://www.youtube.com/watch?v=RWvZkshqX9g
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Pruning cuts back pests and diseases
Air borne diseases such as powdery
mildew and mango malformation as well
as anthracnose, which can be spread by
rain splash - enter the fruit at the flowering
stage. One of the most serious fruit flies,
Bactrocera invadens, will even lay eggs in
small green fruits, only the size of a golf
ball.

The potential IPM solutions to these
problems are:

Since the flowers are produced on the tips
of the branches, many of these
flowers and small green fruits will be out
of reach at the top of the tree.

Prune the tree to give an open canopy
where leaves and fruits dry more
quickly after rain or sprays.
Prolonged leaf wetness will enhance
fruit diseases and post harvest losses.
An open canopy allows wet leaves to
dry more quickly and also enhances
spray penetration
Prune out all infected branches and old
infected flower trusses to cut back
pests and diseases
Spray the trees using a motorised air
assisted sprayer.
If the pest or disease also has part of
its life cycle in the soil (fruit flies,
anthracnose and mango malformation)
– apply biological controls
(Real Trichoderma asperellum and Real
Metarhizium 69) in the soil to reduce
the emergence of the spores and adult
flies from the soil phase.

Check out these YouTube videos on how to prune mango trees
https://www.youtube.com/watch?v=WMhmNAiRHC0
https://www.youtube.com/watch?v=S_4_dQgG2s4&ebc=ANyPxKrR9Bh8Hei0hZoH34k3XDEshPz7VwK1FbkL6fAEJsdkXo32jL-mS2-Qt04HvZw7gWCbzqnhZh5Hmvg6d
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Orchard hygiene cuts back pest and diseases
There is no point in spending money and time on a crop protection programme if orchard
hygiene is not practiced.
Dead branches and fallen fruits will
contain many pests and diseases and must be removed before the first leaf flush.
Disease spores from infected twigs and old fruits will reach the young leaves and can begin
this season’s infection cycle that eventually results in infected flowers and fruits.
Prune out all infected branches and old
infected flower trusses
Remove all mummified fruits from trees
Clear out all fallen fruits and old twigs
from the orchard floor

Remove mummified fruits
regularly and bury them
away from the orchards
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Prune out all signs of
anthracnose infections
in the tree
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Flowering Season and pest &
disease bridges
Vegetative growth occurs in flushes 2 or 3
times a year. Different varieties of
mangoes will flower at distinct times of
the year allowing both:
Spread of the harvest season
Bridge for pests and diseases over a
longer period
Generally the last variety to flower can be
subjected to higher pest and disease
attack because the earlier flowering
varieties have allowed successive
generations to build up.
In Kenya mangoes flower from about late
July to early November, depending on
weather condition. In Coastal areas,
individual trees may flower as early as
February and March.
Kenyan and Ugandan Varieties

Early cultivars
November to mid January
Mid Season
Mid January to mid February
Late Season
Late February to April

Kent is a late season
mango variety, which
may suffer more damage
from fruit fly and other
diseases if grown on a
farm where early varieties
are also planted.
Arumanis, Apple, Carabao,Ngowe,
Haden, Gesine, Dodo, Kensington, Zill
Alphonso, Heart, Batawi, Boribo, Golek,
Madoe, Peach, Sabre, Sabine, Tommy Atkins,
Chino, Matthias, Erwin, Van Dyke, Smith
Parwin, Sensation, Kent
Zillate, Keitt

Depending on where the mangoes are grown the seasons may move, from early
to mid season. For example an early season mango at the Coast, may be a mid
season mango in Central Province, Kenya.
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Susceptible young mango leaves
Some diseases of mangoes build up on leaves before they infect the flowers and fruit.
Older leaves are leathery and more difficult to infect. Understanding the life cycle of serious
diseases like powdery mildew and anthracnose, will encourage growers to ensure that:
Young, copper red coloured leaves are sprayed with a protectant Real Bacillus subtilis
using a motorised air blast sprayer. If a history of powdery mildew is known, it would be
advisable to alternate fungicides such as Score and Thiovit Jet with bacillus subtilis.
Full spray cover is essential as these are contact only fungicides.
Sprays for anthracnose and powdery mildew begin well before flowering to reduce the
infections on the leaves from where disease spores spread too the flowers.
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MANGO FOLIAR DISEASES

Anthracnose, powdery mildew and
Alternaria diseases can spread from the
leaves to the flowers and then fruits and
require control by a full canopy spray.
Watch out for leaf symptoms and use
a recommended chemical fungicide if leaf
symptoms appear.
If there are no leaf symptoms, a
protectant programme with
Bacillus subtilis could be employed.
But when the symptoms appear tank mix
the Bacillus subtilis with Score as a
resistance management strategy.

Anthracnose and blossom blight
(Colletotrichum gloeosporioides and
C. acutatum)

The new leaves, which emerge during the
rains, are very susceptible to infection by
anthracnose.
(see section on Diseases during flowering
for details of Anthracnose)
Description: Irregular shaped, rounded,
dark brown lesions with chlorotic halos
develop, which are not confined within leaf
veins. Lesions are much larger on the soft
young leaves, whereas older leaves tend to
have more defined lesions 0.5 to 1.0 cm in
diameter.
Damage: The centres of old lesions may
dry up and drop out of the leaf, giving a
‘shot hole’ appearance.
Twig die back associated with gummosis
is caused by infection of stems by
Colletotrichum, although die back can also
be caused by other pathogens too.
Elongated black lesions form on the
stems, which eventually wither and dry
from the tip backwards.
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Powdery mildew (Oidium mangiferae)
Powdery mildew is common and
sporadically serious disease of mangoes in
most growing regions. If dry cool
conditions occur during flowering, powdery
mildew is likely to be more serious.
Description: Patches of white powdery
spores on the leaves can coalesce to cover
the leaf surface if not controlled.
Damage: Powdery mildew is more common
on side shoots and inflorescences, where it
can cause abortion of flowers and young
fruit.
Life Cycle: Powdery mildew can survive in
dormant buds, having been infected by air
borne conidia or inoculum remaining on
the tree. Spores, landing on leaf and flower
surfaces germinate and penetrate the
tissue and then develop the ‘powdery’
spore bearing branches, characteristic of
this disease.

Good spray cover is essential for adequate control. (see section on calibration of sprayers)
Biological control of powdery mildew
has been successful in South Africa
using a bacterium called Bacillus
licheniformis.
In Kenyan roses, very effective powdery
mildew treatments have been achieved
with another locally mass produced
bacterium – Bacillus subtilis, which can
also be tank-mixed with fungicides for
an enhanced synergistic effect.

Control: The pathogen has no other hosts
and should be controlled in non-bearing
trees (if biennial bearing) as well as young
trees not yet in production. If there is not a
concerted effort to prevent inoculum
building up in the orchard, this will give rise
to control problems later in the life of the
orchard.
Fungicide programmes are the
conventional control method for this
disease. Sulphur (Thiovit) alternated with
Bayleton and Cupprocaffaro
(copper oxychloride) can provide good
control of powdery mildew, if good spray
cover is provided and PHIs respected. Do
not spray copper during flowering.
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Alternaria rot (Alternaria alternata)
Alternaria is a very common fungal disease of 380 different host plants. It is possible that
Alternaria infections of mango may have spread from Alternaria infections of neighbouring crops such as tomatoes, peppers. Passion fruit or brassicas. Good control measures
for Alternaria in local crops is therefore important to prevent the disease damaging mangoes.
Alternaria produces air borne spores (conidia) on mature or dying leaves. Lesions on
infected leaves can continue to produce these spores for more than 2 months spreading
the infection to inflorescences and fruits.
Rainfall or a sudden drop in humidity can trigger spore release. Nighttime dew is sufficient
to prompt germination of the spores and penetration of the mango tissues within 12
hours.
Description: This disease is very similar to anthracnose as it causes black spots and post
harvest fruit rot during ripening.

Alternaria leaf spot on mango

Typical concentric rings of
Alternaria growth on brassica leaves

Damage: Alternaria enters the fruit through the lenticels and small black spots develop
around the lenticels as the fruit ripens. As the disease progresses, the spots will enlarge
and join together to cover up to half the fruit surface. As the rot spreads into the flesh of
the fruit, it softens and sinks. It can be distinguished from Colletotrichum, as it produces
olive green spores on these lesions, whereas Colletotrichum produces salmon-pink spores.
Alternaria leaf spot can be found on leaves throughout the year. Fruit set can severely
reduce when flower inflorescences are infected.
Life Cycle: Fallen leaf debris beneath the canopy is an important source of fruit infection,
as are infected leaves and twigs in the canopy. Conidia are air borne but can also be spread
in rain-splash or run-off from dew.
Louise Labuschagne
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Bacterial leaf spot Xanthomonas mangiferae
This disease is also known as bacterial canker. See section on Preventing
diseases during Flowering for full details.
Widespread incidence of bacterial leaf spot is a symptom of poor orchard hygiene, which
needs to be rectified
immediately because poor hygiene will also build up other mango diseases.
The disease is promoted by high temperatures and rainfall. Copper sprays are helpful for
disease control.

Bacterial Canker on
leaves, produces minute
water soaked irregular
to angular raised
lesions and is usually
crowded at the apex.
On young leaves halos
are larger and distinct,
while on older leaves,
they are narrow could
be observed only
against light.
Under severe infections,
the leaf turns yellow
and drop off
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Mango Gall Fly Erosomyia mangifereae
The symptoms of leaf infections of mango
gall fly can be confused with the leaf spots
of anthracnose. However its activities are
not confined to the leaves. It lays eggs on
the surface of young leaves, buds, shoots
and flowers.
When the eggs hatch, the small larvae feed
on the leaf tissue, causing galls to form.
The galls are about 3 to 4 mm in diameter.
When they are fully fed and mature, they
will drop to the ground to pupate.
It is possible that the Met 69 OD that is
applied to the soil for the control of fruit fly
pupae, may also affect gall fly pupae.
The holes that were made in the leaf can
be invaded by fungal pathogens.
If the gall fly lays eggs in fruits, small
brownish lesions (1 mm) occur, that
increase in size as the fruit expands. The
exit holes in young fruits are often found
near the point of attachment on the
bottom side. Infection by gall fly,
frequently leads to fruit abortion, as they
fall to the ground before ripening.
There are parasitic wasps that will attack
gall fly but these will only be present if
broad spectrum insecticides such as
pyrethroids are avoided.
Coriander oil is recorded as being effective
as a bait for some gall flies.
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Calibration of sprayers in mangoes
This means that the farmer needs to be able to calibrate their sprays well to ensure good
cover of the full canopy. The amount of water needed to cover the tree will vary according
to the size of the tree. It is important to apply the correct volume of water because any of
the crop protection agents have a contact action.
If too little water is applied – there will be insufficient coverage of the canopy and the
contact insecticide/bio-insecticide or contact fungicide/bio-fungicide will not work well.
If too much water is applied: the contact insecticide/bio-insecticide or contact
fungicide/bio-fungicide will not work well.
The following table is a guide to the number trees of different sizes that can be correctly
sprayed with one 15L hydraulic knapsack.

Age of tree

High density Medium density
5x5m
8x8m

Low density
10 x 10 m

1 to 3 years

???

10 trees

???

3 to 5 years

???

5 trees

???

Older than
5 years

???

3 trees

???

After the removal of infected branches, stems, twigs, infected flower trusses from last
season, mummified fruits – the fungicide programme for the new seasons leaf canopy can
begin.
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Real IPM Programme for leaf canopy prior to flowering

PEST

June- July – Leaf Flush

Fruit fly adults
in canopy

Clear ALL crop debris, weeds and fallen mangoes from previous
season (bury or burn). This will reduce infections from previous
crops and lower the fruit fly and anthracnose this season.

Fruit fly soil
programme

Drench Real Metarhizium 69 OD in the soil below the fruit trees –
cover all the soil under the tree and making sure the base of the
tree trunk and the tree trunk is also sprayed (for seed weevil).
This might also have an effect on pupae of gall fly in the soil.

Scale and
Mealybug

Mark all hotspots and spray with Met 69 OD. Direct the spray to the
hotspot – do not spray to ‘run-off’. Repeat every 7 days until pest
controlled. Met 69 OD is a ZERO PHI and can be sprayed during
picking Met 69 OD does not harm mealybug or scale parasitoids.
Do not spray pyrethroids, which will kill the parasitic wasps that
attack scale and mealybugs. The harmful effect of one pyrethroid
spray against beneficial wasps – is up to 10 weeks after one spray.
If pest levels very high – tank mix Met 69 OD with Actara BUT
maintain a 20 day Pre-Harvest Interval with the Actara.
Spray Actara early in the day when bees are not active.

Seed weevil

Search the base of tree trunks for adult seed weevil –
collect any adults found and kill them by squashing them.
Mark the trees where weevils were found. Spray the soil and
tree trunks of marked trees with Real Met 69 OD. Do not spray
pyrethroids for seed weevil because it also kills parasitic wasps
that attack fruit fly, mealybug and scale.
If pest levels very high – tank mix Met 69 OD with Actara BUT
maintain a 20 day Pre-Harvest Interval with the Actara.
The PHI for Met 69 is zero days.

Spider mite

Identify and mark all hotspots, showing leaf damage from mite
feeding. Apply Amblyseius californicus (predatory mite) to all
hotspots (use 10,000 per half acre just in hotspots).
For convenience - add Achieve (Metarhizium 78) to the sprays
applied for powdery mildew on leaves – this is an overall
preventative spray (not just in the marked hotspots)

Aphids

If aphids seem to be in hotspots, identify and mark all hotspots,
with aphid colonies and spray these carefully and repeat weekly
until controlled. For convenience - add Metarhizium 62 to the
sprays applied for powdery mildew on leaves – this is an overall
preventative spray (not just in the marked hotspots).
Met 62 will not kill aphid natural enemies. If there is a severe
outbreak, tank mix the Met 62 with half rate Flower DS
(natural pyrethrum). Do not use a synthetic pyrethroid because it
will kill all natural enemies of aphids for 10 weeks.
OR apply MAZAO MIX regularly which contains Met 69, Met 78,
Met 62, Bacillus subtilis and Trichoderma asperellum
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Real IPM Programme for leaf canopy prior to flowering (Cont)
DISEASE
Powdery mildew

Anthracnose

Stem end rot

Louise Labuschagne

June- July – Leaf Flush
Spray Real Bacillus subtilis on new leaf flush. Alternate Bacillus
subtilis with Thiovit Jet. Bacillus subtilis and Thiovit Jet (sulphur)
are CONTACT fungicides. If not enough water is applied to cover
the leaves and flowers – it will not contact the powdery mildew and
will not work. One 15L knapsack will cover 10 small trees and
5 medium sized trees.
Clear ALL crop debris, weeds and fallen mangoes from previous
season (bury or burn). This will reduce infections from previous
crops and lower the fruit fly and anthracnose this season. Spray
Copper Hydroxide sprays alternating with Real Bacillus subtilis on
the leaves during leaf flush as a preventative.
If the leaf disease symptoms are severe, tank mix the Real Bacillus
subtilis with Antracol. Prune out all dead branches and stems.
Never leave infected twigs in the canopy or on the orchard floor.
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Foliar feeding to promote flowering,
fruit set and fruit development
Fertilisers applied to the soil just before and during flowering will not reach the inflorescences quickly enough to improve flowering or fruit set. A suitable foliar feed needs to be
applied because it will be taken up more quickly.
Foliar feeds can be tank mixed with the crop protection programmes that are applied to the
crop.
Table: Amount (ml/grams) of foliar feed per 15 L knapsack and application periods
Fertilisers applied to the soil just before and during flowering will not reach the
inflorescences quickly enough to improve flowering or fruit set. A suitable foliar feed
needs to be applied because it will be taken up more quickly.
Foliar feeds can be tank mixed with the crop protection programmes that are applied to the
crop.
Table: Amount (ml/grams) of foliar feed per 15 L knapsack and application periods

Leaf flush

Flowering
&
Fruit Set

Fruit
Development

Ripening
and
Harvest

http://www.etko.org/Dosyalar/Belgeler/Belge_114.pdf

June to July

July to Sept

First spray
Second spray

Oct to Nov

*

Dec to Feb

DECLINE DISORDERS
Poor Agricultural Practice such as insufficient nutrients or water can cause biotic
stress to mangoes that result in a number of diseases, referred to as decline disorders because healthy trees are not normally infected badly. Good pruning and
orchard hygiene combined with adequate irrigation and nutrition should be sufficient
to combat these problems.
Die Back

Wilting

Twig Blight

Mango Sudden Death
Syndrome

Gummosis (sometimes associated with Anthracnose)
Bark Splitting
Bark Scaling
Louise Labuschagne
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Protecting Flowers and young fruits from diseases and pests
Flowering in Kenya can commence in July and carry on until September - a very long
and vulnerable period. These flowers and fruits will need to be sprayed regularly to
protect them from pests and diseases.
If the young fruits are well protected – the need to spraying during ripening and
harvesting will be reduced. If growers do not spray very often during ripening and
harvesting they are unlikely to have pesticide residues.
To avoid serious marketing issues caused by excessive pesticide residues and MRLs –
it is critical that the grower understands the:
Pre-Harvest Intervals for all pesticides that are applied
Correct calibration of the spraying (correct number of trees of different sizes that
can be sprayed well with one 15 L knapsack)
Need to rotate sprays from different groups of chemicals and biological to avoid
resistance.
Foliar feeds are also applied at this time to maximise fruit set, reduce fruit drop and
increase size of fruits. Good irrigation is also needed during this time. Trees that are
stressed because of lack of water or nutrition are more prone to pests and diseases.
Mango fruits reaching full maturity per mango inflorescence.
Flowers have soft tissues, which are easily infected by diseases such as powdery
mildew and anthracnose. They need to be protected by a fungicide/bio-fungicide
programme. These flowers are also attractive to mites and aphids, which suck the sap
from the tender tissues.

Powdery mildew mango flowers
Anthracnose on flowers
Louise Labuschagne
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Anthracnose and blossom blight
(Colletotrichum gloeosporioides
andthat start at blossom time
DISEASES
C. acutatum)
Description: Worldwide a major fungal disease of mangoes which requires both pre-harvest
treatments in the field during crop development and also post harvest
treatments.Integrated Pest Management (IPM) is of great importance in the control of this
disease, as post harvest dips are
discouraged by customers, due to increased risks of pesticide residues.
Damage: Greatest damage is likely to occur in regions where rainfall is heavy during the
onset of flowering. Blossom blight is the result of anthracnose infections of the
inflorescences. Affected flowers may die and small fruit abort. Early signs of infection are
small black dots on flower parts, which enlarge to form black patches.
If rainfall continues, the black patches will produce the diagnostic salmon-pink coloured
spores of Colletotrichum. If in doubt about the identity of the early signs of infection, the
flower parts with ‘black dots’ can be removed and placed inside a jar with moist paper – the
high humidity will encourage development of the disease and the distinct salmon coloured
spores will develop.
Older fruits may also be infected by the disease remains latent in more mature fruits until
after harvest. As the fruit ripens, post harvest, dark brown to black lesions will develop usually at the pedicel end of the fruit (where it was attached to the flower truss).
If it rained heavily during the infection period, the lesion may have a
characteristic ‘tear shape’. The lesions will eventually collapse, leaving a sunken lesion, that
finally produces the
distinctive salmon-pink coloured spores.
Life Cycle: Anthracnose spreads by water borne conidia produced by
infected plant parts. Rain, which falls during the flowering period, is the main cause of
epidemics.
Control:
Pre-harvest controls for anthracnose
Protect the flowers from infection by spraying weekly with recommended fungicides and
then monthly until
harvest. Disease pressure is higher during humid weather and lower if the weather is dry.
During dry weather the spray interval can be extended to 14 days.
Respect the Pre Harvest Intervals on the fungicide labels and STOP spraying for the required
period before harvest to avoid exceeding the Maximum Residue Level (MRL) Fungicides:
mancozeb, copper oxychloride
(do NOT apply copper during flowering).
Louise Labuschagne
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Biological control anthracnose
Colletrotrichim gleosporioides has a very wide host range. An antagonistic fungus,
Trichoderma has been used to control Colletotrichum in other crops. In Kenya, trials with
Trichoderma asperellum, a locally mass produced fungus, has been successful in the
control of Coffee Berry Disease, caused by Colletrotrichim kahawae
Although Trichoderma is a fungus, it is remarkably compatible with most fungicides
except for benomyl and carbendazim. It does not affect bees and could even be carried
by bees to the flowers, making it unnecessary to ‘spray’ it conventionally. However, since
the disease is also present on fallen fruit and the tree branch structure it would be
necessary to establish Trichoderma in these locations. Further work is needed to
evaluate this potential biological preventative programme with a view to Registration of
the fungus for use on mangoes.
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Bacterial black spot Xanthomonas campestris pv. Mangiferaeindicae
Black spot is caused by a bacterium and can sometimes cause more economic damage than
anthracnose. Leaf infections are black, raised, angular lesions – often with a yellow halo.
The lesions are confined within the leaf veins.
Stem cankers on the bark are elongated and can lead to terminal die back.
Infections of the fruit are typically, multiple star-shaped cracks, often appearing with
anthracnose lesions in a ‘tear stain’ pattern. However, unlike anthracnose, bacterial lesions
do not expand with the ripening of the fruits. Watch out for the fruit fly like sting on the fruits
which develop into raised black spots with greasy margins that crack releasing bacterial
ooze.
The disease attacks through natural openings such as stomata, wax and oil glands, leaf and
fruit abrasions, leaf scars, and at the apex of branches in the panicle. Damage by adverse
environmental conditions such as frost and wind can also create sites for infection.
In young trees the disease can cause dieback of branches.
The disease spreads by water splash, wind-blown rain and insects. Heavy dews in low
rainfall areas can also spread the disease.
Before planting:
Use local sources of planting material - rootstocks and scion wood - that are known to be
free of disease.
Make nurseries for raising rootstocks or grafted trees away from mango plantations to
avoid contamination.
Select a site that is protected from winds, or establish good windbreaks.
The disease seems much worse on trees affected by wind damage. However, the site
should have good sunlight and air movement so that leaf wetness is minimal after rain.
During growth:
Preferably, avoid sprinkler irrigation and use drip irrigation to avoid spreading the disease
when watering plants in the field.
Prune trees so that foliage is not too dense, especially at the centre of the trees, and make
sure that limbs do not rub on each other. Damage, even superficial, allows the bacteria
to enter more readily. Sterilize pruning tools with bleach after pruning each tree.
Harvest by clipping the fruit stalks; do not tear the fruit off the trees.
After harvest:
Prune after harvest, removing sources of infection; collect and burn the cuttings.
Do not market fruit that show bacterial black spot to avoid spreading the disease.
CHEMICAL CONTROL
In commercial plantations, use copper fungicides (every 2-4 weeks), except during flowering
when mancozeb should be used instead.
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Alternaria rot (Alternaria alternata)
Description: This disease is very similar to
anthracnose as it causes black spots and
post harvest fruit rot during ripening.
Damage: Alternaria enters the fruit
through the lenticels and small black
spots develop around the lenticels as the
fruit ripens. As the disease progresses,
the spots will enlarge and join together to
cover up to half the fruit surface. As the
rot spreads into the flesh of the fruit, it
softens and sinks. It can be distinguished
from Colletotrichum, as it produces olive
green spores on these lesions, whereas
Colletotrichum produces salmon-pink
spores.
Alternaria leaf spot can be found on leaves
throughout the year. Fruit set can severely
reduce when flower inflorescences are
infected.
Life Cycle: Fallen leaf debris beneath the
canopy is an important source of fruit
infection, as are infected leaves and twigs
in the canopy. Conidia are air borne but
can also be spread in rain-splash or run-off
from dew.
Control: Conventionally, routine fungicide
sprays are used 2-3 weeks after fruit set.
Some work has been done on biological
control of Alternaria alternata in
passionfruit using Trichoderma and
Bacillus subtilis as antagonists. Pruning
to prevent branches from touching the
ground, is likely to reduce spread of the
disease from infected fallen leaves on the
orchard floor.
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Diplodia Stem-end Rot
(Dothiorella dominicana and other fungi).
Description: In fruit from drier areas, stem
end rot may be more serious than
anthracnose.
Damage: A dark rot develops from the
stem end as fruit ripen after harvest. Grayish violet to light brown lesion at the
stem-end of the fruit that later turns black.

Life Cycle: The fungi which cause stem
end rots, enter the flower during flower
development and remain in a latent stage
until the fruit ripens, when the rot develops.
Chemical Control:
Pre-harvest controls for stem end rot

Avoid harvesting immature fruit.
Fruit from orchards with a history of
stem end rot losses should be rejected
for long-term storage.
The severity of stem end rot can be
assessed as follows.
Harvest 100 mature fruit at random from
throughout the orchard. Leave them
untreated and store at 25° until they are
fully ripe. Ideally, less than one-tenth and
certainly no more than one-third of the
fruit should develop symptoms of stem
end rot by the time they are fully ripe.
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Pollination
From the above information it is clear that protective sprays need to be applied during flowering.
However, great care needs to be taken to avoid board spectrum sprays during flowering to
protect pollinators.
Mangoes have a very complex flower consisting of many hundreds of small flowers, which are
pollinated by bees, wasps and flies. Bees are less important than flies for pollination.
The majority of the flowers are male flowers and the fruits come only from the hermaphrodite
(combined male and female) flowers. The percentage hermaphrodite flowers will vary by variety
and is influenced by the weather.

More male flowers are
produced during hot weather,
whilst hermaphrodite flowers
are encouraged by cooler
conditions during flowering.

The maximum fruit drop will
occur within the first 15 days
after fruit set.
Natural fruit thinning occurs
from fruit set to early
pinhead stage.
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PESTS AND DISEASES DURING FRUIT DEVELOPMENT AND RIPENING
Mango seed weevil (Sternochetus mangifereae)
Mango seed weevil is a quarantine pest and trade between regions which are infected with
seed weevil can be seriously affected in the fresh produce market.
Those growers, producing fruit for the juicing market need to be mindful of the potential impact
of poor control of this pest on the export fresh markets for mangoes. Many mango-producing
countries list this pest as a ‘dangerous quarantine pest’.
A strategic plan needs to be designed to prevent this pest becoming an economic problem
from the outset of the programme.
Description: The adults are about 8 mm in length and 4 mm in width and range in colour from
reddish to greyish with variable light markings or even dark brown to black with grey markings.
When disturbed, the adult weevil will ‘play dead’ bringing its legs lightly into its body.

Mango seed weevil adult
Damage: The adult weevils damage the fresh of fruit when they emerge from the seeds inside.
The seed weevil can be a limited factor in propagation of seedlings in nurseries. If infections
are severe, then premature fruit drop can occur.
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Adult weevil feeding damage on shoots and new leaf flush growth

Adult weevils mating pair on thrips damaged fruit

Life Cycle: The time from egg to adult takes five to eight weeks and only one generation is
produced each year. A female weevil will lay up to 300 eggs in 12 weeks
(about 15 eggs per day). Eggs are laid in the early morning or at dusk.
This would therefore be a good time to spray for the weevil, if it was a problem, as they are
likely to be walking on the fruits and not hiding. Single eggs are laid in a cut made by the
weevil in the fruit flesh of young green fruits.
The egg-laying hole is covered with a brown exudate made by the weevil. The weevil then
creates a flow of sap from the fruit itself, by cutting a crescent shaped area near the egg.
The sap flows over the hole, forming a clear protective sheet, which may also help protect the
egg from egg parasitoids. Larvae that hatch from the egg, burrow through the flesh into the
seed, where it will pupate. Newly formed pupae are white, turning reddish brown before they
emerge from the fruit.
Adult weevils live for up to two years, hiding in leaf litter, under loose bark or in the forks of
branches
Control: If a single female weevil lays 15 eggs per day – the potential value of the lost
revenue from export of fresh mangoes (if a quarantine ban was to be imposed) is 150/- Ksh
per day per weevil. If severe seed weevil problems are allowed to build up, it can cause
premature fruit drop, so it remains important for mango producers for the juice market to
remain vigilant. Therefore the control of adults is important.
Insecticide sprays applied during the day are unlikely to kill the weevils because they are
NOCTURAL (they are mostly active at NIGHT). Therefore insecticides aimed at the weevils
should be sprayed at NIGHT in order to contact the bodies of the weevils. Thresholds will
need to be developed of the level of seed weevil in a crop needed, before it becomes
necessary to spray for weevils at night. This will involve sampling seeds from packhouse
waste and opening up the husk to measure the percentage infection of seeds with seeds
weevil. Packhouse traceability records should be kept to identify orchards with seed weevil.
Louise Labuschagne
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Trials in South Africa with Syngenta’s
thiamethoxam (Actara), at the base of
‘hot spot trees, have proved successful in
suppressing seed weevil hot spots.
This treatment could be combined with
Metarhizium 69 (see biological controls
below) in efficacy trails for Registration
purposes.
This type of spot treatment is likely to be
more compatible with natural enemies of
other pests and reduce the risk of secondary
pest resurgence. Broad spectrum sprays for
seed weevil, can lead to economic damage
from other

Although adults can fly, they are very poor
fliers, moving only short distances from the
trees, which they have infested. Infested
fruit are impossible to detect until the seed
weevil has emerged, leaving an exit hole in
the flesh. The infested seeds of mango on a
farm are found in three places:
Fallen fruit abandoned under fruit trees
Packhouse waste piles outside juicing
factories
Propagation nurseries

‘secondary pests’ such as scale insects and
mealy bug, which can otherwise be kept in
check by natural enemies such as predatory
beetles and parasitoids.
Where and when to spray should be based
on monitoring fruit in the field for signs of
weevil egg laying on fruit. Look out for small
scars on the surface of green fruit and begin
to MAP out on the farm where these
‘hotspots are found. The weevil map can
then be used to focus crop protection
sprays.
Treatments timed to coincide with early fruit
set when weevil adults are in the canopy will
give the best results. Known "hot spots"
should be targeted to maximise the benefits
of treatments.
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A disciplined hygiene plan needs to be in
place to prevent this waste becoming an
opportunity for mango seed weevil to
become a serious problem in the national
mango industries.
Weevils spread into clean areas through
the movement of infested fruit for
propagation and consumption. Young
orchards planted from weevil-free nursery
stock, even in areas known to have seed
weevil, have been shown to be free of seed
weevil infestation for a number of years
after establishment.
Do not have single untreated trees in the
farm managers garden on the farm –
this could act as a focal point for seed
weevil.

Adult weevils killed by fungi – Metarhizium

Biological controls:
There are no specialist natural enemies
(predators and parasitoids) for this pest,
making biological control difficult.
The fact that weevils conceal themselves
inside the seeds of fruit makes it
impossible for parasitoids to lay eggs in
the weevil larvae.
Field Hygiene and night spraying are likely
to be important control methods for this
pest. Entomopathogenic fungi, such as
Metarhizium or Beauveria have been used
for the control of other weevils with similar
habits as mango seed weevil, hiding in leaf
litter during the day (e.g. vine weevil and
banana weevil)
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Mango Hopper (also known as Jassids) (Idioscopus nitidulus, I. niveosparsus, I. clypealis)
Description: Adults are small, elongate, wedge-shaped insects, about 3-4 mm long.
They hop fast, fly quickly, and can run in all directions when disturbed, hence the name
leafhopper.

Damage: Mango leafhoppers feed on sap of
flowers and growing tips, resulting in
withering and drying of tender shoots,
inflorescence and very young fruits. Fruit
set does not occur. Sugary liquid drips from
the leafhopper’s body during the feeding,
forming a film on the leaves below.
The sugar solution is an ideal going medium
for a fungus, which grows on the liquid
forming a black ‘sooty mold’ on the leaf.
This prevents the sunshine from ‘feeding’
the leaf, so yields can be reduced by sooty
moulds. If the sooty mould grows on fruit,
this can also reduce marketability, so the
fruit needs to be washed.
Leaf hopper adults feed on the leaves,
sucking sap out and leaving large white
flecks in leaves, where the green chlorophyll
colour has been removed. These white
feeding marks are larger than the same type
of feeding done by sap-sucking mites.
Life Cycle: A female leaf hopper can lay from
100 to 200 eggs and the life cycle from egg
to adult takes up to 14 days, depending on
temperatures and species of leafhopper.
The eggs are laid inside the soft plant tissue
on the underside of the leaves.

They are elongate or curved, whitish to
greenish, and about 0.9 mm long.
The nymphs look similar to adults but are
very small, pale yellow green, and wingless.
They undergo five nymphal instars.
Their cast skins usually remain on the lower
surface of the leaf. Nymphs have the ability
to walk sideways, forward or backward at
rapid paces.
Control: Spray the recommended chemicals
starting from fruit formation to fruit
development.
Biological control : Two beneficial fungi
have been reported as infecting leafhoppers
Verticillium lecanii and Beauveria bassiana.
In addition to the above entomopathogenic
fungi, there are a number of tiny wasps,
which lay eggs in the eggs of leafhoppers.
These naturally occurring parasitic wasps
will only be present in the orchard if board
spectrum insecticides are avoided.

Sooty mould beneath
an inflorescence
infected with
leaf hopper
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Mealy Bugs
Description: Mealy bugs form dense colonies of large ( 8 – 10 mm long) waxy individuals.
They have segmented bodies with waxy filaments, that make it difficult for pesticides to
penetrate.
Damage: Mealybugs suck the sap from newly flushed leaves, flowers and fruits, developing
dense waxy colonies. Affected parts turn yellow, dry up and eventually fall. Leaves are
distorted (rolled or folded), stunted, and yellow. Like the other sap-feeding insects,
mealybugs excrete large quantities of honeydew which promotes sooty mould
Life Cycle: Up to 500 Small yellow eggs are laid in a waxy mass of threads. Within 1 – 3
weeks the eggs hatch into tiny mobile, red-eyed nymphs (crawlers). The crawlers move
onto the fruit and leaves and feed on plant sap. Males become winged adult, but females
are wingless, maturing in about a month and begin to lay eggs.

Control: If non-compatible pesticides, such as broad spectrum organophosphates and
pyrethroids are not used in a mango orchard, then a wide range of natural enemies of
mealybug are able to build up in the orchard, including parasitic wasps (Anagyrus spp) and
predatory ladybirds such as Cryptolaemus. Even lacewing larvae will prey on mealybug.

Cryptolaemus adult (left)
Cryptolaemus larvae (right)
Cryptolaemus larvae are very similar in appearance to mealy bug larvae, except that they are
generally more mobile than the sedentary sap feeding mealy bugs. Cryptolaemus adults lay
their eggs in the egg sacs of citrus mealy bug. Not all mealybug species have ‘egg sacs’ and
are not so readily controlled by Cryptolaemus, although parasitoids of mealybug will normally
attack the other mealybug species.
Louise Labuschagne
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Insecticides do not generally provide adequate control of mealybugs owing to their wax coating. However, spot treatments, if combined with penetrating oils such as Mixit, have proved
useful in other crops in Kenya, especially if combined with Metarhizium 69 fungus.
Removing of infested fruits, flowers, or leaves from the tree helps if the infestation is limited to
small hotspot areas.
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Aphids Toxoptera odinae and others
Description: Aphids are soft bodies sap
sucking insects. They are often protected
by ants which feed off the sugary
solutions which drip from their bodies due
to excessive feeding. Ants may prevent
natural enemies from attacking aphid
colonies,
Damage: Large colonies of aphids will
reduce yields and produce sooty moulds,
like leaf hoppers and mealy bugs.
Life Cycle: Aphids produce live young
rather than eggs, so they develop into
large colonies very quickly.
Control: There are many predators and
parasitoids of aphids. Problems with
aphids, normally arise if broad-spectrum
pesticides are used, which kill natural
enemies of aphids.
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PEST

July to Sept - Flowering & fruit Set

Fruit fly adults
in canopy

Fruit fly soil
programme

Scale and
Mealybug

Seed weevil

Spider mite

Aphids

* Do not to spray chemicals that kill
pollinators during flowering (pyrethroids)

Set up 4 ADD/acre. The ADD is not a trap – it is a station where
the fruit flies become infected with a fungus (Met 69) that kills the
fruit flies after 3 to 5 days. Re-charge the lure, food bait and
Met 69 spores every 4 weeks with the packs provided in the
FRUIT FLY KIT. The fruit flies which become infected with
Met 69 spores (from the ADD) must stay alive for 3 days to
spread the Met 69 spores (insect killing disease) to other fruit flies.
Mass traps should be used on the OUTSIDE edge of the farm to
slow down fruit flies coming INTO the orchard. Do not put a
mass trap for fruit flies within 12 meters of an ADD because it
will prevent the ADD from working.
Drench Real Met 69 OD over the soil under the trees (completely
cover the area shadowed by the leaf canopy) – repeat every 6
weeks. IF fruit fly levels are high – spray the canopy with Met 69
OD at the time of day when the fruit flies are in the canopy
(10 - 11 am and between 4 to 5 pm). In hot weather avoid scorch
by spraying at 4 – 5 pm.
Mark all hotspots and spray with Met 69 OD. Direct the spray to
the hotspot – do not spray to ‘run-off’. Repeat every 7 days until
pest controlled. Met 69 OD is a ZERO PHI and can be sprayed
during picking Met 69 OD does not harm mealybug or scale
parasitoids. Do not spray pyrethroids, which will kill the parasitic
wasps that attack scale and mealybugs. The harmful effect of
one pyrethroid spray against beneficial wasps – is up to 10 weeks
after one spray. If pest levels very high – tank mix Met 69 OD
with Actara BUT maintain a 20 day Pre-Harvest Interval with the
Actara. Spray Actara when bees are not active.
Search the base of tree trunks for adult seed weevil – collect any
adults found and kill them by squashing them. Mark the trees
where weevils were found. Spray the soil and tree trunks of
marked trees with Real Met 69 OD. Do not spray pyrethroids for
seed weevil because it also kills parasitic wasps that attack fruit
fly, mealybug and scale. If pest levels very high – tank mix Met 69
OD with Actara BUT maintain a 20 day Pre-Harvest Interval with
the Actara. The PHI for Met 69 is zero days.
Full canopy spray with Achieve (Met 78) – add this with the
Bacillus subtilis or fungicide sprays for powdery mildew for
convenience. Repeat Achieve every 7 days if mite levels high and
temperatures also high. Use hand lens to check ration of
predatory mites to pest mites – aim to have at least 1 predator
for 5 mite pests.
Continue as needed with Met 62 sprays to marked hotspots.
OR apply MAZAO MIX regularly which contains Met 69, Met 78, Met 62, Bacillus subtilis
and Trichoderma asperellum
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July – Sept Flowering & Fruit Set Oct – Nov Fruit Development

DISEASE
Powdery
mildew

Dec - Feb Ripening & Harvest

* Do not to spray chemicals that kill pollinators during flowering
Alternate Score and Real Bacillus
subtilis on flowers one spray per
week during flowering.
Start with Score. If powdery mildew
very serious tank mix the Bacillus
subtilis with the Score.
Ensure flowers are covered with the
spray but do not spray to run off.
Continue to prune dead branches, flower trusses and stems and follow immediately with a copper spray

Anthracnose

(avoid copper sprays during flowering)
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PEST
Fruit fly adults
in canopy
Fruit fly soil
programme

Scale and
Mealybug

Seed weevil

Spider mite

Aphids

Oct to Nov – Fruit Development

Dec to Feb - Ripening & Harvesting

Continue to Re-charge the lure, food bait and Met 69 spores
every 4 weeks with the packs provided in the FRUIT FLY KIT.
Drench Real Met 69 OD over the soil under the trees (completely
cover the area shadowed by the leaf canopy) – repeat every 6
weeks. IF fruit fly levels are high – spray the canopy with Met 69
OD at the time of day when the fruit flies are in the canopy (10 11 am and between 4 to 5 pm). In hot weather avoid scorch by
spraying at 4 – 5 pm.
Mark all hotspots and spray with Met 69 OD. Direct the spray to
the hotspot – do not spray to ‘run-off’. Repeat every 7 days until
pest controlled. Met 69 OD is a ZERO PHI and can be sprayed
during picking Met 69 OD does not harm mealybug or scale
parasitoids. Do not spray pyrethroids, which will kill the parasitic
wasps that attack scale and mealybugs. The harmful effect of
one pyrethroid spray against beneficial wasps – is up to 10 weeks
after one spray. If pest levels very high – tank mix Met 69 OD
with Actara BUT maintain a 20 day Pre-Harvest Interval with the
Actara. Spray Actara when bees are not active.
Search the base of tree trunks for adult seed weevil – collect any
adults found and kill them by squashing them. Mark the trees
where weevils were found. Spray the soil and tree trunks of
marked trees with Real Met 69 OD. Do not spray pyrethroids for
seed weevil because it also kills parasitic wasps that attack fruit
fly, mealybug and scale. If pest levels very high – tank mix Met 69
OD with Actara BUT maintain a 20 day Pre-Harvest Interval with
the Actara. The PHI for Met 69 is zero days.
Full canopy spray with Achieve (Met 78) – add this with the
Bacillus subtilis or fungicide sprays for powdery mildew for
convenience. Repeat Achieve every 7 days if mite levels high and
temperatures also high. Use hand lens to check ration of
predatory mites to pest mites – aim to have at least 1 predator
for 5 mite pests. PHI for Met 78 is zero
Continue as needed with Met 62 sprays to marked hotspots.
PHI for Met 62 is zero
OR apply MAZAO MIX regularly which contains Met 69, Met 78, Met 62, Bacillus subtilis and
Trichoderma asperellum
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POST HARVEST DISEASES
Most disease problems that occur post
harvest can be greatly reduced by proper
control of the disease during the growing
period and by careful harvesting and post
harvest handling.
The guidance given above will help
reduce post harvest losses from fruit fly,
seed weevil, end rot and anthracnose.
Good Agricultural Practice and correct
use of fertilisers and irrigation will assure
the health and quality of fruits and make
them less prone to post harvest disorders
and diseases.
Post harvest treatments with fungicides
should be avoided because the pesticide
residues will be unacceptable in the
market place.

SPRAYING DURING HARVESTING
Since harvesting may occur over a period
of weeks, there may be a need to spray
for pests and diseases during this time.
If an effective spray programme is used
earlier in the
development of the mango – there
should be NO NEED TO SPRAY DURING
PICKING.
However, biopesticides have a zero PHI
and are the only sprays that can safely be
applied during this period.
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Correct harvesting of mangoes
Mango farmers need to be able to predict when harvesting should begin to optimise quality
and shelf life post harvest. Fruits, which are harvested premature or over-ripe, are prone to
post harvest disorders and rots which will reduce their value and jeopardise future sales to
that customer.
If picked immature, fruits develop white patches or air pockets and show lower amounts of
Brix, sugar-acid ratio, taste and flavour
If picked as over mature fruits, they lose their storage life.
Trained Picking Teams
Due to the potential commercial losses if mangoes are harvested at the wrong maturity stage
or badly harvested with physical damage – many value chains will employ trained picking
teams to harvest crops from contract growers.
Picking teams will generally be equipped with picking poles to prevent fruit from being
damaged when falling to the ground.
Harvesting is also done using secateurs by cutting the pedicel 2 - 3 cm away from the fruit
to hasten the process.
The mango fruit harvester is one having a long pole with a cutting blade and a small bag
under the blade to catch the fruit.
Harvesting is a continuous process done three to four times during the cropping since the
fruits mature in a staggered manner.
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Pre-inspection
Most value chains will inspect the fruits
in the crop before deploying the picking
teams.
They will be confirming:
The maturity stage has been reached
Freedom from pests and disease
Mango development records
Keeping records of the development
stage of the crop will assist in estimating
the harvest period.
Mango fruits become ready for
harvesting in five to six months from
flowering.

Providing the fruits are physiologically
mature – they will slowly ripen if picked
at any of these stages.
The choice of harvesting stage depends
on the intended markets and the length
of time it will take to get to market –
local transport, airfreight or sea freight.
Fruit maturity is typically based on:
Time since fruit set
Subjective assessments of skin
roughness, fruit firmness, glossiness,
shoulder ‘fullness’, peel and flesh
colour.

Mango takes about 3 months from the
time of fruit set to mature and ripen.
Some varieties may take 3 ½ to 4
months.
Development stages for different supply
chains
Mangoes are harvested at four different
maturity stages viz.,
Hard mature green,
Sprung mature green,
Half-ripe
Ripe.
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1. The fruit shoulders are in line with
stem end (fig a) and the colour of the
fruit is olive green.
HARD MATURE GREEN
2. The shoulders outgrow the stem-end
(fig b) and colour is olive green.
SPRUNG MATURE GREEN
3. The shoulder outgrow-stem end and
colour becomes light.
HALF RIPE
4.

Flesh becomes soft and blush
develops. RIPE

Fruits harvested at any of the above stages ripen well but those harvested at 2nd and 3rd
stage gives the best taste and flavour.
Other signs that fruits are ready to harvest
When few semi ripe fruits fall from the tree, it is traditionally considered that the fruits are
ready to harvest.
Also when the fruits are harvested, the flow of latex is also an indicator of maturity.
Normally the latex flow will be low in the matured fruits than the immature.
Development of oil glands/ white spots on fruit surface also indicates that the fruits have
attained maturity.
Usually it is harvested at the hard green stage, after physiological maturity is reached,
but before the onset of the climacteric respiration rise.
Fruits picked before physiological maturity will not ripen properly, leading to a poor
quality fruits.
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Example of a
value chain’s
Fruit Maturity
Guide
Note differences
according to
variety
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Example of a
value chain’s
Fruit Maturity
Guide
Note differences
according to
variety
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MEASURING FRUIT MATURITY
Other methods are also used to assess the
maturity:
Picking of fruits at specific gravity 1.01 to
1.02 results in uniform ripening and good
keeping quality.
When the harvested fruits dipped in water
sink completely, it indicates the attainment of full maturity.
Pressure reading of 2 kg/cm2 on Magness
Taylor Pressure test is a good indicator of
fruit maturity
However the TSS corresponding to the
maturity differs according to the variety.
The recommended stage of maturity at
harvest for export will depend on the
storage time and the shipment time.
Understanding the difference between
physiological maturity and commercial
maturity is essential to decide the stage
of harvest for exports by different modes
of transportation of fruits.
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Post harvest cool chain
The ‘field heat’ should be removed from
mangoes soon after harvest to reduce
their respiration rate and prolong shelf life.
Harvested mangoes should be kept in the
shade when in the field and later in a cool,
ventilated area.
Specialist post harvest refrigeration may
be needed 12 to 15.5° C
Postharvest disease development is
encouraged by temperatures above 25°C
during ripening, so post harvest
temperature management is important to
reduce postharvest diseases
Fruit stored for more than 3 weeks are
more likely to develop post harvest
diseases, even if the storage conditions
are controlled (5% oxygen and 2% carbon
dioxide at 13°C). The cool temperature,
high humidity and the fact that fruit begin
to reach the end of their storage life favour
these pathogens.

www.realipm.com

46.

GLOBAL GAP
Exported fresh mangoes have the highest value. If the above Good Agricultural Practice is
adopted successfully there is likely to be a sustainable and large market for mangoes from
Kenya.
However, the production methods and record keeping must comply with retailer audits such
as GLOBAL GAP. Mango farmers will need to be trained in the processes demanded by
GLOBAL GAP and ensure they can comply.
Real IPM Kenya – GLOBAL GAP Trainers
Real IPM trainers can prepare mango farmers for auditing by certified, independent GLOBAL
GAP auditors.
WARNING: It is a conflict of interest for the company undertaking the audit to ALSO provide
the training and preparation for the audit. This may lead to the invalidation of any Certification provided by the Auditor. If in doubt check directly with GLOBAL GAP EU offices.
Preparing for GLOBAL GAP
The processes of GLOBAL GAP Registration are expensive and care needs to be taken to
ensure that farmers are likely to pass the inspections before value chains will be willing to
invest in the process.
Individual Large-scale Farms or Formally Registered Grower Groups can be GLOBAL GAP
Registered.
It is the Grower Group that holds the Global GAP Registration – not the value chain.
GLOBAL GAP - TRAINING NEEDS ANALYSIS
Step 1: Value Chain identifies potential farmer groups from whom they currently source
mangoes – as potential candidates for Global GAP certification. From experience,
the value chain player will identify farmers whom they expect to be strong, average
and weak candidates for GLOBAL GAP Certification.
Step 2: Real IPM will choose one farmer from each category per Grower Group and make a
field visit to pre-audit the farmers against key GLOBAL GAP ‘Must Have’ criteria:
1.

Farm Record Keeping – spray records, harvest records

2.

Field Hygiene – field hand washing, field toilets
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3.

Health & Safety – pesticide storage and disposal, PPE for spraying, calibration and
maintenance of spray equipment, first aid,

4.

Training Records – Safe Use of Pesticides

Step 3: Real IPM will prepare a Report on Preparedness for Global GAP to the value chain
and a detailed plan on the training required.
Depending on the geographical spread of the farms visited and the time needed for the
survey and reporting – this could take 3 to 4 days.
GLOBAL GAP – AWARENESS (up to 20 trainees per group)
The Grower Group or Large Scale Farmer and the management Team will need to be well
informed about the entire GLOBAL GAP audit and their roles and responsibilities.
Step 1: The value chain will organise a venue and coordinate the farmers to attend a 2-day
training session run by Real IPM. The trainees must bring their Farm Records
(at least the spray records), PPE and spraying equipment to the training event.
Step 2: Real IPM will provide training on the Global GAP process and the key requirements
for mango farmers. A Case Study of a Model GLOBAL GAP Mango Farm will be
used to illustrate the training. ProForma Farm Records designed for a mango farm
and branded with the value chain’s logo will be provided to trainees.
These could be used by farmers for their farm records if they do not have their own
recording system.
Step 3: Real IPM will review the farmers Farm Records, PPE and spray equipment at the
Training Event. Farmers will make a plan to address any issues raised.
Step 4: Real IPM will provide a simple GLOBAL GAP Awareness Test at the end of the
Training and score the candidates. Both the candidates and the value chain will be
provided the results of this test.
GLOBAL GAP – IMPLEMENTATION
Option 1: The value chain’s field team attend the above trainings and thereafter regularly
visit the farmers to ensure they quickly begin implementing the GLOBAL GAP procedures.
Real IPM undertakes three audits of implementation (one per month after the Awareness
Training). The audit will review one farmer from the strong, average and weak candidates
for GLOBAL GAP Certification.
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Depending on the geographical spread of the farms visited and the time needed for the
survey and reporting – this could take 3 to 4 days per month. A Report will be provided to
the farmer, Chairman of the Farmer Group and the value chain*.
(Total 9 to 12 days over three months)
Option 2: Real IPM Field Promoters attend the Awareness Training and thereafter regularly
visits ALL the farmers to ensure they quickly begin implementing the GLOBAL GAP procedures – reporting any issues raised with the farmer, Chairman of the Farmer Group and the
value chain*. This could take 8 to 12 days per month. A Report will be provided to the
farmer, Chairman of the Farmer Group and the value chain*. (Total 24 to 36 days over three
months)
Real IPM Trainers undertake three audits of implementation (one per month after the
Awareness Training). The audit will review one farmer from the strong, average and weak
candidates for GLOBAL GAP Certification. Depending on the geographical spread of the
farms visited and the time needed for the survey and reporting – this could take 3 to 4 days
per month. A Report will be provided to the farmer, Chairman of the Farmer Group and the
value chain*. (Total 9 to 12 days over three months)

Peer Farmer Support*
The Global GAP Auditor can sub-sample growers from a group, rather than checking ALL the
farmers. This means that the entire grower group could fail the audit if the auditor chooses
the weakest farmer to audit.
It is therefore in the interest of the Grower Group to meet every two weeks to review progress and show each other their farm records and discuss issues. The Value Chain should
attend these meetings and request assistance from Real IPM if required.
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Mangoes
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