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1PEST: BROWN 
PLANTHOPPER 
(NILAPARVATA LUGENS)  

2. Crop: Rice

3. Occurring period: From 30 days to 90 days after planting in wet and dry season

4. Symptoms:
Brown planthopper (Nilaparvata lugens) or BPH attacks rice from 30 to 90 days after planting 
during both the dry and wet seasons. It damages plants by sucking sap from the mesophyll and 
blocking the xylem and phloem by laying egg masses in the leaf sheath’s midribs and the leaf 
blade. Affected plants become chlorotic. Older leaves turn progressively yellow from the tip 
to the midpoint of the leaf, then gradually dry up and die. This feeding damage is commonly 
referred to as hopperburn. Hopperburn begins in patches but can spread rapidly as the 
planthoppers move from dying plants to adjacent plants. Excreted honeydew on infested plants 
may also become a medium for sooty mould fungus.

In addition to direct feeding damage, Nilaparvata lugens is also the vector of rice grassy stunt 
tenuivirus and rice ragged stunt oryzavirus.

Plate 1. Brown planthopper attack Plate 2. Hopper burn or browning and death of plants
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5. Control managements

5.1 On-farm monitoring
Monitoring of BPH at base of the plant 30 days after transplanting at weekly interval. Plant tillers 
may be checked weekly for planthoppers. If more than 3-4 adult BPH tiller to ear emergence 
in the �ield is present, this is usually considered a high population warranting more intensive 
observation, and possibly chemical controls, depending on the local economic parameters.

5.2 Availability of resistant variety
Varieties resistant to BPH are: IR26, IR32, IR36, IR56, IR72 and IR74.

5.3 Non-chemical management
Integrated pest management (IPM) programmes should always consider the possibility of BPH 
resurgence.

Before planting: 

• Avoid staggered plan�ng and destroy ratoons of the previous rice crops;

• Use a balanced dose of fer�liser. Apply urea at the rate of 100 to 150 kg/ha;

• Avoid dense plan�ng by plan�ng rice seedlings 20x20cm apart; and

• Avoid unnecessary use of pes�cides.

During growth:

• Drain water completely from the field for a week. Then apply intermi�ent (weekly) irriga�on 
to reduce the BPH popula�on; 

• Allow ducks to forage for BPH in rice fields;

• The beetles Micraspis and Coccinella, the bug Microvelia and the spider Lycosa 
pseudoannulata are important predators of mobile N. lugens nymphs and adults; and

• If available, Beauveria bassiana can be deployed against BPH (mix 1 kg in 20 litres of water 
for applica�on as a fungicide).

After harvest: 

• Do not ratoon the crop, i.e. allow it to resprout and con�nue growing a�er harvest; and

• Plough the field a�er harvest, removing the stubble that would otherwise allow the BPH to 
con�nue to breed.
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5.4 Chemical management
Use foliar spraying of insecticides if the Economic Threshold Level (ETL) of BPH is determined at 
5 to 10 adults/tiller to ear emergence in the �ield.

The following insecticides are effective against brown planthopper: Thiamethoxam, Imidaclo-
prid, Deltamethrin (4g in 20 liters of water) or Abamectin (20 cc in 20 liters of water).
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2. Crop: Rice

3. Occurring period: From 20 days to 60 days after planting during the both dry and 

wet seasons

4. Symptoms
Rice cutworms are the larvae of Spodoptera litura, a nocturnal moth and a serious polyphagous 
pest. On most rice crops, larval damage arises from extensive feeding by the larvae, leading to 
complete stripping of the plants. This occurs 20 to 60 days after planting during both the dry 
and wet seasons.

1PEST: RICE 
CUTWORM
(SPODOPTERA LITURA)  

Plate 3. Rice cutworm damage
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5. Control managements

5.1 On-farm monitoring
The presence of newly hatched larvae can be detected by the ‘scratch’ marks they make on the 
leaf surface. The older larvae are night-feeders and are usually found in the soil around the base 
of plants during the day. They chew large areas of the leaf, and can, at high population densities, 
strip a crop of its leaves. In such cases, larvae migrate in large groups from one �ield to another 
in search of food.

5.2 Availability of resistant variety
There are no known resistant varieties, but cultivars of rice that produce many tillers can 
reduce the amount of damage caused by the larvae.

5.3  Non-chemical management
Effective IPM technology that has been developed and implemented for irrigated groundnut 
where S. litura is endemic employs:

• Clean cul�va�on to expose Spodoptera pupae to natural enemies and weather-related 
factors;

• Sunflower and castor plants (that a�ract Spodoptera) to be sown as trap crops both 
around and within fields;

• Pheromone traps to predict Spodoptera egg laying;

• Mechanical collec�on of egg masses and larvae from trap plants on alternate days follow-
ing the ‘warning’ from the pheromone traps;

• Applica�on of fungicide (Chlorothalonil) at the appearance of the first leaf spot lesions, 
and again a�er ten days; and

• An applica�on of Neem kernel extract (2 to 5 percent) during the early stages of crop 
growth if necessary.

Before planting:

• Avoid plan�ng rice a�er crops of maise; use a food or forage legume; and

• Weed the fields.

During growth:

• Deploy Trichogramma sp. – releases of 1 000 parasitoids/ha, three �mes per season (re-
leases of 3 000 parasitoids);
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• Remove weeds, especially grass species;

• Visit fields at least once a week to check for the number of larvae and their maturity;

• Allow ducks to forage in the fields for larvae at the base of the plants or in the soil;

• Place perches in the fields for insect-feeding birds to use; and

• Alter water levels to drown pupae and to limit spread of larvae between plants.

After harvest:

• Plough the field, burying the stubble; this prevents mature larvae from pupa�ng and 
exposes the pupae buried in the soil.

5.4 Chemical management
Natural control needs to be given increased emphasis as a component of the IPM approach. 
Spodoptera litura populations in groundnut �ields are increasing in number and intensity, 
especially in �ields where insecticides have been applied.

However if this is not practical, spray insecticides such as Thiamethoxam, Imidacloprid, 
Deltamethrin (4g  in 20 litres of water) or Cypermethrin, Abamectin (20 cc in 20 litres of 
water).
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2. Crop: Rice

3. Occurring period: From 30 days to 90 days after planting (or during dry and wet 

season)

4. Symptoms:
After hatching, neonates of the moth S. incertulas bore into the leaf sheath and may cause 
longitudinal yellowish-white patches as a result of feeding. Infestation occurs from 30 to 90 
days after planting during both the dry and wet season. The larvae usually spend little time in 
the leaf sheath and bore into the stem, where they stay in the pith and feed on the stem wall’s 
inner surface. Larvae move from one internode to another by making a hole through the septa. 
Frequent larval feeding does not cause visible symptoms. 

1PEST: RICE 
YELLOW STEMBORER 
(SCIRPOPHAGA INCERTULAS)  

Plate 4. Dead heart                                       Plate 5. Yellow stemborer damage (whitehead)
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5. Control managements

5.1 On-farm monitoring
Female moths can be seen easily during the daytime on the leaf blades of rice plants while 
males remain hidden deep in the canopy. Egg masses can also be seen on the leaf blades. Larvae 
and bore holes are not visible. Deadheart and whitehead damage symptoms are easily visible, 
particularly whiteheads at the �lowering to milky stages due to their high contrast against the 
green canopy. 

5.2  Availability of resistant variety
The following rice varieties are resistant to yellow stem borer attack:

Resistance varieties: ASD16, ASD20, Birsa Dhan 201, Chandina, Chianan 2, Co45, CR 712-
3-38, IR36, IR72, IRSA69, IRSA76, Majhera 7, Paichung 16, Ptb 10, Ratna, SuYai 20, TKM 6, 
TNAU90012, TNAU90094 and WC1263D.

5.3 Non-chemical management
Before planting:

• Handpick and destroy egg masses in the seedbed and during transplan�ng;

• Raise the level of irriga�on water periodically to submerge the eggs deposited on the 
lower parts of the plant;

• Before transplan�ng, cut the leaf tops to reduce carry-over of eggs from the seedbed to 
the field; and

• Ensure proper �ming of plan�ng and synchronous plan�ng.

During growth: 

• Encourage the following biological control agents: braconid, trichogramma sp, ladybird 
beetles, earwigs and spiders;

• Bacteria and fungi can be used to infect the larvae;

• Apply nitrogen fer�liser using the recommended rates and �mes of applica�on.

After harvesting:

• Remove the larvae in the stubble, remove stubble and volunteer rice intrusion, plough 
and flood the field.
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5.4 Chemical management
Deadheart and whitehead symptoms are visible one to two weeks after larval penetration of 
the rice stem and older larvae’s control in the stem is more dif�icult. Sprays targeting the peak 
periods for moth and egg deposition are more effective than sprays after damage symptoms 
have appeared. 

Spray with Thiamethoxam or Imidacloprid (4g in 20 litres of water).
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1
2. Crop: Rice

3. Occurring period: From 30 days to 90 days after planting during both the dry 

and wet seasons

4. Symptoms:
The white backed planthopper (WPH) is more abundant during the early stage of the growth of 
the rice crop (30 to 90 days after planting during both the dry and wet seasons), especially in 
nurseries. Rice is more sensitive to attack at the tillering phase than at the booting and heading 
stages.

Damage is caused through feeding and oviposition (gravid females cause ovipositional 
punctures in leaf sheaths). Both nymphs and adults suck phloem sap causing reduced vigour, 
stunting, yellowing of leaves and delayed grain formation. Consequently, the rice crop fails to 
produce complete grains (seedless glumes) and this condition is known as red disease.

Feeding punctures and lacerations caused by ovipositors predispose the plants to pathogenic 
organisms and honeydew excretion encourages the growth of sooty mould.

PEST: WHITE 
BACKED PLANTHOPPER 
(SOGATELLA FURCIFERA)  

Plate 6. White backed planthopper attack                                                                 Plate 7. Browning and death of plants 
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5. Control managements

5.1 On-farm monitoring
Sogatella furcifera feeds at the base of the rice plant. Young nymphs appear white and cannot be 
differentiated by species in the �ield. Older nymphs have distinctive black-and-white spots on 
top of their abdomens. Rice plants should be dissected to look for eggs. Eggs are concentrated 
in the lower half of the leaf sheaths. Seek expert advice to avoid confusion with eggs of other 
hopper species.

Adults may be detected by hand searching or by using sweep nets or sticky traps.

5.2 Availability of resistant variety
The International Rice Research Institute (IRRI) has released the IR26, IR64, IR36, IR56 and 
IR72 varieties that contain genes for WPH resistance.

5.3 Non-chemical management
Before planting: 

• Avoid excessive use of nitrogenous fer�lisers;

• Control irriga�on by intermi�ent draining;

• Synchronous plan�ng within three weeks of staggering and maintaining a free-rice period 
could also decrease the build-up of WPH; and

• Avoid close plan�ng and provide 30-cm rogue spacing every 2.5 to 3.0 m to reduce pest 
incidence.

During growth:

• Drain the paddies for three to four days during the early stage of infesta�on;

• Use ducks to forage for WPH;

• The beetles Micraspis and Coccinella, the bug Microvelia and the spider Lycosa pseudoan-
nulata are important predators of mobile WPH nymphs and adults;

• Use Beauveria bassiana fungicide for spraying (1 kg in 20 litres of water); and

• Set up light traps during the night.

After harvesting: 

• Do not ratoon the crop, i.e. allow it to resprout and con�nue growing a�er the harvest; 
and
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• Plough the field a�er the harvest, removing the stubble that would otherwise allow the 
WPH to con�nue to breed.

5.4 Chemical management
Use foliar spraying if the ETL level is 1 hopper/tiller to ear emergence in the �ield.

The following insecticides are effective against WPH: Thiamethoxam, Imidacloprid, 
Deltamethrin (4g in 20 litres of water), Abamectin (20 cc in 20 litres of water).
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2. Crop: Rice

3. Occurring period: From 60 to 90 days after planting during the raining season.

4. Symptoms:
X. oryzae is the causal agent (bacterium) of rice bacterial leaf blight. This disease affects rice and 
occurs from 60 to 90 days after planting during the raining season. It causes wilting of seedlings 
and yellowing and drying of leaves. The symptoms are 5–10-mm-long greenish-yellow spots at 
the tips of leaves. These spots later enlarge and turn yellow. They begin as water-soaked stripes 
on the leaf blades. Drops of bacterial exudates may be observed on young lesions.

Plate 8. Lesions caused by bacterial blight        Plate 9. Bacterial exudates

1DISEASE: BACTERIAL
LEAF BLIGHT (PATHOGEN: 
XANTHOMONAS ORYZAE)  
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5. Control managements

5.1 On-farm monitoring
Monitoring on the �ile and carefully to look for lesions on leaves and leaf blight symptoms. 

5.2 Availability of resistant variety
RD5 and RD7 are known resistant varieties.

5.3 Non-chemical management
Before planting:

• Deep ploughing in summer and burning of stubble;

• Keep fields clean. Remove weed hosts and plough under rice stubble, straw, rice ratoons 
and volunteer seedlings, which can serve as bacteria hosts; and

• The use of resistant varie�es is the most economical means of control.

During growth:

• Use balanced amounts of plant nutrients, especially nitrogen; and

• Soak 1 kg of lime per 1 litres of water overnight, then dilute in 2/5 litres of water and spray 
it.

• Foliar spray with Trichoderma hazianum fungicide (1 kg in 20 litres of water).

After harvest:

• Collect and burn or bury the remains of the crop as soon as possible, including the 
stubble;

• Do not plant a crop while the previous crop is s�ll in the ground, as spores might easily 
spread to the new one;

5.4 Chemical management
To control this disease, spray 75 g of Agrimycin with 500g of copper oxychloride in 500 litres of 
water per hectare, three to four times. First spraying on appearance of the disease and then as 
needed at intervals of ten days. 

Alternatively, spray 4 gram/20 lit of water of Carbendazium, and repeat the spraying 15 days 
later.
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2. Crop: Rice

3. Occurring period: From 30 days to 90 days after planting in both the rainy and 

dry seasons

4. Symptoms:
Brown spot disease is caused by the fungus Helminthosporium oryzae. The disease appears 
�irst as minute brown dots 30 to 40 days after planting in both the rainy and dry seasons, later 
becoming cylindrical or oval to circular. Spots measure 0.5 to 2.0mm in breadth and coalesce to 
form large patches. Then several spots coalesce and the leaf dries up.

Infection also occurs on panicles and necks; it is brown in colour.

Seeds can also be infected (black or brown spots on glumes – the spots are covered by olivaceous 
velvety growth). The seedlings die and affected nurseries can be often be recognised from a 
distance by their brownish scorched appearance.

The infection of the seed causes failure of seed germination, seedling mortality and reduces 
grain quality and weight.

1DISEASE: BROWN 
SPOT (PATHOGEN: 
HELMINTHOSPORIUM ORYZAE)
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  Plate 10. Brown spots on leaves                                                 

5. Control managements

5.1 On-farm monitoring
Plants should be monitored on a weekly basis. If the disease is noticed on a plant, it must be 
removed from the �ield immediately and the local agriculture and forestry of�ice should be 
noti�ied. 

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Although the primary blast control method is the use of resistant varieties, cultural practices 
help lessen disease impact and should always be considered.

Before planting:

• Deep ploughing in summer and burning of stubble;

• Providing proper nutri�on for op�mum plant growth and preven�on of water stress 
seems to be the most cri�cal factors in controlling brown spot disease;

• The use of resistant varie�es is the most economical means of control; and
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• Soak seed with hot water into 54°C for 20-25 minutes. 

Plate 12: Soaking process 

During growth:

• Avoid any cultural prac�ces that weaken the plants and make them more suscep�ble to 
blast;

• Use acceptable plant spacing so that air flows through the crop and the sun can penetrate 
to dry the leaves and stems. Transplant seedlings instead of broadcas�ng them; and

• Foliar spray with Trichoderma hazianum fungicide (1kg/20-30 litres of water).

After harvest:

• Collect and burn or bury the remains of the crop, including the stubble as soon as possi-
ble; and

• Do not plant a crop while the previous crop is s�ll in the ground, as spores might easily 
spread to the new one.

5.4 Chemical management
Spray Mancozeb (2.0g/litre) or Edifenphos (1ml/litre) two or three times at 10–15-day 
intervals. Spray preferably during early morning or afternoon at �lowering and post-�lowering 
stages.

Seed treatment with Agrosan or Ceresan(2.5 g/kg seed) to ward off the seedling blight stage; 
spray copper fungicides to control secondary spread.
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2. Crop: Rice

3. Occurring period: Leaf blast occurs from 30 days to 90 days after planting in 

both the rainy and dry seasons, while panicle/neck blast occurs from 90 days to 120 days 

under humid conditions during the dry season.

4. Symptoms:
Oval or diamond-shaped spots (5 to 15 mm long and 3 to 5 mm wide) with dark borders occur 
on the leaves often; the spots have yellow haloes. Spots develop quickly under moist conditions 
and produce many spores on both sides of the leaves. As they age, the spots become longer, the 
centres turn whitish-grey and the borders become wider and reddish-brown. The spots cohere 
and the leaves die. Severely infected �ields have a scorched appearance.

The disease is particularly serious during frequent and prolonged showers and temperatures 
in the range of 24 to 28°C. This is because the leaves need to be wet for six to eight hours 
for spore germination. High humidity, close to 100 percent, is needed for infection and spore 
formation. Upland area conditions are favourable for the disease because differences between 
day and night temperatures cause dew to form on the leaves and the overall temperatures are 
cooler.

1DISEASE: RICE 
BLAST (PATHOGEN: 
PYRICULARIA ORYZAE)
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Plate 12. Spots on leaves                                                                                                        Plate 13. Neck blast 

5. Control managements

5.1 On-farm monitoring
Look for the oval or diamond-shaped spots with white centres and dark borders on the leaves; 
these are distinctive and a characteristic of the disease. Look for rot on the stems, especially at 
the nodes, and �lower heads.

5.2 Availability of resistant variety
Resistant varieties are TDK1 and TDK9.

5.3 Non-chemical management
An IPM approach is needed to manage this disease. It is controlled using tolerant or resistant 
varieties, dividing nitrogen fertiliser into several splits, avoiding water-stressed plants, and 
eliminating crop residues.

Although the main blast control method is the use of resistant varieties, cultural practices help 
lessen disease impact and should always be considered.

Before planting:

• Where it is possible to alter the plan�ng date, select a �me to avoid flowering coinciding 
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with periods of high humidity, which favours blast disease; and

• Ideally, neighbouring farmers should plant at the same �me to avoid spread of blast from 
older infected crops to those that are newer.

During growth:

• Avoid any cultural prac�ces that weaken the plants, which makes them more suscep�ble 
to blast;

• Divide nitrogen applica�ons into two or three splits, rather than applying all at once; and

• Use acceptable plant spacing so that air flows through the crop and the sun can penetrate 
the crop to dry the leaves and stems. Transplant seedlings instead of broadcas�ng them.

After harvest:

• Collect and burn or bury the remains of the crop, including the stubble, as soon as 
possible; and

• Do not plant a crop while the previous crop is s�ll in the ground, as spores might easily 
spread to the new one.

5.4 5.4. Chemical management
Applying seed treatments if fungicides are affordable and available is recommended.

Although fungicides are available for controlling blast, they are not affordable for smallholders 
due to expensive costs, and also not even environmentally friendly.
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2. Crop: Rice

3. Occurring period: From 70 days to 90 days into the middle of the rainy season 

when panicle differentiation can be observed

4. Symptoms:
Rhizoctonia solani is another pathogenic fungus that results in rice sheath blight. The disease 
is usually not noticed until 70–90 days into the middle of the rainy season (when panicle 
differentiation can be observed). Early symptoms include oval sheath spots (lesions) at or just 
above the water line, often at the junction of the leaf and sheath. Early lesions are pale green 
to off-white with a narrow purple-brown or brown border, usually 2” or less wide and 1 to 2” 
long on most varieties. Lesions may join as the disease moves up the plant. Both sheaths and 
leaves are commonly attacked and killed as the disease grows upward.    

1DISEASE: RICE SHEATH 
BLIGHT (PATHOGEN: 
RHIZOCTONIA SOLANI)  

Plate 14. Lesions on leaves                   Plate 15. Elliptical grey spots
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5. Control managements

5.1 On-farm monitoring
Look for Initial sheath blight symptoms that usually occur as water-soaked lesions and blight 
on the �irst leaf sheath. 

5.2 Availability of resistant variety
Known resistant varieties include RD13 and RD7.

5.3 Non-chemical management
Although the main blast control method is the use of resistant varieties, cultural practices can 
help mitigate disease impact and should always be considered.

Before planting:

• Deep ploughing in summer and burning of stubble;

• Seed to a stand of 15 to 20 plants per square foot; and

• The use of resistant varie�es is the most economical means of control.

During growth:

• Avoid any cultural prac�ces that weaken the plants and make them more suscep�ble to 
blast;

• Avoid flow of irriga�on water from infected fields to healthy fields; and

• Foliar spray with Trichoderma hazianum fungicide (1 kg in 20 litres of water).

After harvest:

• Collect and burn or bury the remains of the crop, including the stubble as soon as 
possible; and

• Do not plant a crop while the previous crop is s�ll in the ground, as spores might easily 
spread to the new one.

5.4 Chemical management
• Apply Neem cake at 150 kg/ha;

• Foliar spray with Neem oil at 3% (15 litres/ha) star�ng from disease appearance; and

• Foliar spray of Carbendazim 50 WP at 500g/ha or Azoxystrobin at 500ml/ha.
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PESTS 
AND DISEASES OF 
MAIZE
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1PEST: ASIAN CORN 
STEM BORER
(OSTRINIA FURNACALIS)

2. Crop: Maize

3. Occurring period: From 14 days to 100 days after planting during both the dry 

and wet seasons

4. Symptoms:
The larvae of O. furnacalis attack all parts of the maize plant from 14 to 100 days after planting 
(dry or wet season). Yield losses are most signi�icant when damage occurs at the reproductive 
stages. Late-instar larvae bore into the stem or branches of host plants or webbed groups of 
�lorets or branches. They bore into the shank and cob in the ear or feed on silk or kernels. The 
stalk is the most common feeding site for �inal-instar larvae.

Plates 16 and 17. Asian corn stemborer damage

5. Control managements
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5.1 On-farm monitoring
O. furnacalis is detected in the �ield by surveying standing crops for egg batches or damage 
by larvae. Night and pheromone traps provide indications on the �light periods of adults. Egg 
batches and young larvae can be found at the end of a �light period.

Look for plants that are wilting and small piles of frass on the stems or cobs. If there are entry 
holes, open the stem and cob and look for the pink caterpillar with pink-brown spots on the 
back. They bore holes into the stems and cobs and feed on the silk as well as the kernels. The 
mature caterpillars commonly feed on the stalks. Also, frass is seen around the holes. Finally, 
the leaves may wilt above the entry holes.

5.2 Availability of resistant variety
Resistance varieties are S2 and S5.

5.3 Non-chemical management
Before planting:

• Before plan�ng use sex pheromone traps for monitoring popula�ons of O. furnacalis, 
plough and disinfect the field; 

• Prac�se early plan�ng; and

• Deploy the biocide Bacillus thuringiensis (Bt) kurstaki and release Trichogramma sp. The 
predatory earwig Euborella annulate serves as a biological control agent at the whorl and 
tassel stages.

During growth: 

• Encourage use of the following biological control agents: Anthicus ruficollis, Bt kurstaki, 
Beauveria bassiana, Nosema sp and Trichogramma chilonis.

After harvesting:

• Remove stubble and volunteer maise, plough and flood the field.

5.4 Chemical management
Use the following pesticides: 

Tri�lumuron (Alsystin 25% WP) 30g, or Te�lubenzuron (Z-Killer 5% EC) 20 ml, Chlor�luazuron 
(Atabron 5% EC) 20 ml, or Deltamethrin (Decis 3% EC) 10 ml in 20 litres of water.

Thiamethoxam, Imidacloprid (dissolve 4g in 20 litres of water).



27

2. Crop: Maize

3. Occurring period: From 14 days to 70 days after planting during both 
the dry and wet seasons

4. Symptoms:
From 14 to 70 days after planting during both the wet and dry seasons, aphids suck the 
sap of maize plants, often occurring in large numbers, causing plants to yellow and wilt. 
Sooty mould fungi develop on honeydew discharged by the aphids that falls onto the leaves. 
Many aphids occur on maize ‘tassels’ (the male �lowers) preventing the development of 
pollen. 

1PEST: CORN 
APHIDS
(OSTRINIA FURNACALIS)  

Plates 18 and 19. Corn aphid damage

5. Control managements

5.1 On-farm monitoring
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Look for colonies in the leaves at the top of the maize plants; ants that are attracted to the 
aphids’ honeydew; honeydew on leaves, tassels and cobs. There are no resistant varieties.

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Before planting:

• Do not plant downwind from crops with aphids. Some aphids have wings, but they are not 
strong fliers, and are more likely to be blown by the wind onto new crops.

During growth: 

Remove weeds from within and also outside the cropped area.

• Inspect crops o�en and regularly; destroy leaves heavily infested with aphids by hand (or 
if necessary use insec�cides); and

• If ants are present, find the nest, and destroy it with boiling water, if prac�cal, and plants 
are not at risk of damage, or use a pes�cide. Without ants, predators and parasites will 
bring about natural control.

After harvesting:

• Collect, burn or bury the remains of crops a�er harvest.

5.4 Chemical management
• Detergent sprays (5 table spoons of soap in 4 litres of water);

• Vegetable oil and soap (1 cup cooking oil; 2 cups water; 1 teaspoon dishwashing liquid. 
Dilute the mixture at 3 teaspoons per half litre of water and spray on the infested leaves); 
and

• Use the following pes�cides: Triflumuron (Alsys�n 25%WP) 30g or Teflubenzuron (Z-Killer 
5% EC) 20 ml, Chlorfluazuron (Atabron 5% EC) 20 ml or Deltamethrin (Decis 3% EC) 10 ml 
in 20 litres of water, Thiamethoxam, Imidacloprid (4g in 20 litres of water).
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2. Crop: Maize

3. Occurring period: From 7 days to 100 days after planting (or during dry and wet 

season)

4. Symptoms:
Larvae cause damage from 7 to 100 days after maize planting by consuming foliage. Young 
larvae initially consume leaf tissue from one side, leaving the opposite epidermal layer intact. 
By the second or third instar, larvae begin to make holes in leaves, and eat from the edge of the 
leaves inward. Feeding in the whorls of maize plants often produces a characteristic row of 
perforations in the leaves. Larval densities are usually reduced to one to two per plant when 
larvae feed near to one another, due to cannibalistic behaviour. Older larvae cause extensive 
defoliation, often leaving only the ribs and stalks of maize plants.

1PEST: FALL 
ARMYWORM 
(SPODOPTERA FRUGIPERDA)  

Plates 20 and 21. Fall armyworm damage
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5. Control managements

5.1 On-farm monitoring
The fall armyworm caterpillar attacks all stages of maize plant growth, i.e. seedling, vegetative, 
tasseling and grain �illing stages. Check for small to large irregular and elongated holes on 
the leaves. Window panes of translucent patches are caused by small fall armyworm in the 
�irst to second instars while large irregular elongated holes on leaves are caused by bigger fall 
armyworm in the third to sixth instars. In the maize funnel or on the leaves, tassels and cobs 
show heavy infestation in the plant.

5.2 Availability of resistant variety
Partial resistance is present in some sweet corn varieties but is inadequate for complete pro-
tection.

5.3 Non-chemical management
Before planting:

Use sex pheromone traps for monitoring populations of fall armyworm as well as ploughing and 
disinfecting in the �ield. Destroy the eggs, larvae and pupae in the crop residues after harvest by 
burying the plant residues deep in the soil (at least 12cm deep).

During growth:

• Probably the most prac�cal op�on for small farmers is simply to monitor fields carefully and 
crush egg masses and young larvae. Lime, detergent (soap), ash, sand, sawdust or dirt can 
be placed into whorls. Sugared water can be sprayed into whorls to a�ract predatory ants. 
Neem biocide (Azadirach�n) can be used as a foliar spray (acts as an an�feedant and insect 
growth inhibitor);

• Deploy biocides with Bt aizawai; release the parasitoid Trichogramma chilonis; and

• The above treatments must be applied at the early larval stages.

After harvesting:

• Deep �llage and removal of plant residue a�er harvest may interfere with fall armyworm 
ac�vity, but further research is needed in this respect.

5.4 Chemical management
If 10 out of 50 randomly selected maize plants are affected, then start spraying with the 
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recommended dose of the right pesticides. For the pesticides to be effective, they must be 
sprayed early in the morning from 06:00 to 10:00 or late afternoon/early evening from 16:00 
to 19:00 because fall armyworm actively feeds at night.

Use pesticides with active ingredients: Spinetoram, Indoxacarb and Chlorantraniliprole are 
most effective for controlling older larvae. Emamectin benzoate 5% (5g in 100 litres of water) 
can also be used.
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2. Crop: Maize

3. Occurring period: The �irst symptoms of downy mildew on corn typically 
appear as chlorotic stripes at the �irst leaves as early as nine days after planting

4. Symptoms:
Downy mildew is caused by the plant pathogen Peronosclerospora sorghi. The �irst symptoms 
of downy mildew on maize typically appear as chlorotic stripes on the �irst leaves as early as 
nine days after planting or overall yellowing on the �irst true and successive leaves. There may 
be a downy growth of conidia and conidophores. Sporulation may occur on both sides of the 
leaves but is more abundant on the lower surface. Tassels may be malformed and produce less 
pollen and ears may be aborted. No external symptoms are visible on stems but the fungus 
invades the stem and the shoot apex. Early affected plants are stunted. The fungus becomes es-
tablished within the seed as a mycelium in the pericarp, the embryo and the endosperm. Seed 
quality is not affected. 

Plates 22–24. Chlorotic maise leaves caused by downy mildew

1DISEASE: DOWNY 
MILDEW (PATHOGEN:
PERONOSCLEROSPORA SORGHI)
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5. Control managements

5.1 On-farm monitoring
Look for symptoms on the leaves, as it looks like physiological damages from nutrient de�iciency.

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Before planting:

• Transplant only healthy seedlings;

• Proper land prepara�on is essen�al to ensure the soil is well-drained; and

• Provide adequate plant spacing, between the rows and the hills, to reduce the density 
of the canopy and minimize humidity. Pruning of new growth also contributes to proper 
plant aera�on.

During growth:

• Remove infested plants and shoots. However, conduct these sanita�on prac�ces when the 
plants are not wet to prevent further spread of the disease. Properly dispose of diseased-
parts by burning or burying them; and

• Avoid overhead watering. This lengthens the dura�on of leaf wetness and favours further 
development of the disease.

After harvest:

• Plough-under all the plant debris; 

• Prac�se crop rota�on. Make a list of crops that are suscep�ble to downy mildew. Rotate 
these with resistant ones; and

• Do not compost infected plant parts.

5.4 Chemical management
Apply Actop 35 (Metalaxyl) 35%; use 25 to 50 g per 20 litres of water depending upon the 
level of infestation. Repeat every 7 to 10 days. Use fungicides weekly when the disease is �irst 
noticed and continue applications as long as disease conditions are favourable. 
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2. Crop: Maize

3. Occurring period: From 70 days to 90 days after planting (during rainy season)

4. Symptoms:
Smut disease is caused by the fungus Ustilago maydis. The most obvious symptoms are tu-
mour-like galls that vary in size from less than 1 cm to more than 30 cm in diameter.

The galls can appear at any time throughout the growing season (70 to 90 days after planting 
during the rainy season) on any aboveground plant part. Young, actively growing tissue is 
especially susceptible. Galls commonly develop on ears, leaves, stalks or tassels and are initially 
covered with white to silvery tissue. Later, dark masses of spores develop inside the galls. Leaf 
galls generally remain small.

Plates 25–27. Smut galls on most maise plant tissues

1DISEASE: SMUT 
(PATHOGEN: USTILAGO MAYDIS)
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5. Control managements

5.1 On-farm monitoring
Frequently inspect the stems and especially the ears and fruits. 

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Many methods of controlling common smut have been recommended or evaluated, including 
crop rotation, disinfection, seed treatments, application of foliar fungicides, modi�ication of 
fertility and biological controls. Despite these frequently-cited control tactics, host resistance 
is the only practical method of managing common smut in areas where U. maydis is prevalent. 
Nevertheless, no maize line is immune from infection.

Before planting: 

• Crop rota�on should ensure at least one year apart between maize cropping years.

During growth: 

• Regularly inspect the farm when plants show symptoms. Collect and burn the burning 
knots (smut galls) before they break.

• Use organic fer�lizer for soil nourishment to make the maize crop strong and resistant to 
disease. Avoid high amounts of nitrogen fer�liser.

After harvest: 

• Collect and burn or bury the remains of the crop, including the stubble as soon as 
possible;

• Do not plant a crop while the previous crop is s�ll in the ground, as spores might easily 
spread to the new one; and

• Prac�se crop rota�on the following year. Do not compost infected plant parts.

5.4 Chemical management
To prevent the spread of the infection, use fungicides weekly when the disease is �irst noticed and 
continue applications as long as disease conditions persist. Apply Diten NTM-45 (Mancozeb) 
using 30 to 50 g per 20 litres of water depending upon infestation level. Repeat every 7 to 10 
days. 
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PESTS 
AND DISEASES OF 
BANANA



37

2. Crop: Banana

3. Occurring period: From 30 days to 270 days after planting (or during dry and 

wet season)

4. Symptoms:
The adult beetle feeds on young leaves and skin of young fruits from 30 to 270 days after planting 
during both the dry and wet season. Infested fruits become spotted and severe scarring of fruit 
skin leads to underdeveloped fruit of less commercial value.

1PEST: BANANA 
SCARRING BEETLE 
(BASILEPTA SUBCOSTATUM)  

Plates 28 and 29. Banana scarring beetle damage

5. Control managements

5.1 On-farm monitoring
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Regularly examine young leaves and fruits to �ind out the presence of adult beetles.

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Before planting:

• Removal of grass weeds from planta�ons where the popula�on of this pest is high can 
o�en reduce the popula�on levels enough to avoid the use of insec�cides.

During growth: 

• Management prac�ces include clean cul�va�on, spraying and dus�ng of bio agent or 
chemical insec�cide and covering banana bunches with polypropylene bags when the 
bananas flower; and

• Release adults of the predatory beetle Paederus fuscipes Cur�s.

After harvesting:

• Remove damaged plant parts from the planta�on; rake the surface of the soil to expose 
the pupae to predators. 

5.4 Chemical management
Spraying of Imidacloprid, Deltamethrin and Carbaryl is very effective in controlling the pest (4g 
in 20 litres of water). 
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2. Crop: Banana

3. Occurring period: From 30 days to 270 days after planting (or during dry and 

wet season)

4. Symptoms:
The caterpillars of the butter�ly E. thrax cause damage by shredding the leaves and making 
numerous rolls on the leaf blades, up to 15cm long, in order to feed safely inside them. This 
occurs from 30 to 270 days after planting during both the dry and wet seasons.

1PEST: BANANA 
SKIPPER 
(ERIONOTA THRAX) 

Plates 30 and 31. E. thrax caterpillar damage of banana leaves
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5. Control managements

5.1 On-farm monitoring
Look for the distinctive leaf rolls, up to 15 cm long, made by the caterpillars. Look for caterpillars 
in the rolls. They are white with shiny black heads. There are no resistant varieties.

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Before planting:

• Musa plan�ng material should only be moved locally and not across interna�onal borders; 
and

• Release of natural enemies kills about 94 percent of the leaf roll popula�on before it 
reaches the adult stage. The egg parasites Ooencyrtus erionota, Agiommatus sp. and 
Anastatus sp. and the larval parasites Cotesia erionotae and Elasmus brevicornis are most 
effec�ve for this purpose.

During growth:

• Handpick the leaf rolls containing the caterpillars;

• Collect eggs and caterpillars and place them in screened boxes close to banana plants with 
rolled leaves. The screen allows the parasites to escape;

• Alterna�vely, use commercial biocide containing Bt. Ensure that Bt is used as soon as 
damage is seen and it covers the whole plants, as caterpillars will only die if they eat the 
Bt crystal proteins;

• Small larvae are more suscep�ble to Bt than fully grown ones. 

After harvesting:

• Disinfect the planted areas.

5.4 Chemical management
Spraying of Chloropyriphos, Quinolphos, Imidacloprid and Dimethoate is also very effective in 
controlling the pest (4g in 20 litres of water).
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2. Crop: Banana

3. Occurring period: From 30 days to 270 days after  planting (or during dry and 

wet season)

4. Symptoms:
Infestation by C. sordidus begins30 to 270 days after planting during both the dry and wet 
seasons. Initially, the young larvae make several longitudinal tunnels in the surface tissue 
until they are able to penetrate to adjacent inner leaf-sheaths; the larvae then bore into the 
pseudostem base and rhizome as well as the base of suckers and into roots. Larval tunnels may 
run for the entire length of fallen pseudostems.

1PEST: BANANA 
WEEVIL 
(COSMOPOLITES SORDIDUS) 

Plates 32 and 33. Banana weevil damage
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5. Control managements 

5.1 On-farm monitoring
Look for larvae and their tunnels in the corms just above and below ground level. Cut discs (10 
cm thick) from freshly harvested banana stems and lay out about 50 discs per hectare within 
a plantation, placing each on the soil at the base of a banana stool, and covered with leaves to 
prevent drying out. After �ive days, count the numbers of weevils on the discs. An average of 
four weevils per disc indicates treatment is required.

When 5 to 10 percent of plants in a plot is affected by an attack greater than a coef�icient of 20, 
chemical or biological control becomes necessary.

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Before planting:

• Ideally, use �ssue-cultured plants to establish new plan�ngs;

• If �ssue-cultured plants are not available, use suckers for plan�ngs that are free of the 
weevil. Examine the plan�ng material carefully, taking slices from the corms to check for 
larvae, pupae and tunnels. If any of these are found, reject the source of plan�ng material;

• Do not replant weevil-infested areas while old corms are s�ll in the ground. Remove the 
old corms and leave the land fallow for at least three months (preferably longer) before 
replan�ng; and

• Hot water (54°C for 20 minutes) to control nematodes in corms is also likely to destroy 
weevil eggs and grubs.

During growth: 

• Remove weeds and trash from around banana stools, especially if management includes 
weevil

monitoring (see above) and insec�cide applica�ons.

After harvesting:

• When plants fall over, or have been harvested, cut stems into 60 cm pieces, and then 
lengthwise,

so that they dry out rapidly and do not become weevil breeding sites.
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5.4 Chemical management
One product is currently effective against the banana weevil –Nemathorin 10G (Fosthiazate) 
– at a dose of 20 g per plant. Other insecticides include Chlorpyrifos, Fipronil, Bifenthrin and 
Imidacloprid (4g in 20 litres of water).
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2. Crop: Banana

3. Occurring period: Form 30 – 270 days after planting

4. Symptoms:
Diseased leaves of Dwarf bananas become yellow, narrower and non-yielding. This virus 
is spread by banana shoot cuts from diseased clumps for next cultivation and also with 
banana-bearing aphids carrying the virus.

Plates 34–36. Banana bunchy top symptoms

1DISEASE: BANANA 
BUNCHY TOP (PATHOGEN: 
BANANA BUNCHY TOP VIRUS)

5. Control managements

5.1 On-farm monitoring
Look for plants with stunted, short, bunched leaves, and yellowing of the leaf. 

Healthy     vs    Diseased Aphids
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5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Before planting:

• Do not use shoots from diseased plants.

During growth:

• Spray diseased plants with detergent, oils, kerosene or insec�cide; 

• Within 48 hours a�er killing the aphids, chop the whole plants into small pieces. Burn or 
bury. Inspect the retreat plants to make sure they are dead.

After harvest:

• Eliminate diseased banana plants by burning and dig the rhizome out of the plot. Dispose 
a�er harvest.

5.4 Chemical management
Dimethoate (400 g/litre), used at 75 ml/100litre; Diazinon (200 g/litre), used at 1.5 ml/litre; 
Acephate (75% WP), used at 1.3 g/litre.
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2. Crop: Banana

3. Occurring period: Occurs when bananas are aged four to �ive months upwards 

(from 120 to 270 days)

4. Symptoms:
This disease is generated by the soil-inhabiting fungus Fusarium oxysporum f. sp. cubense. It often 
spreads among bananas grown in clay or in areas with poor drainage. Fungi are abundant on 
the surface of diseased rhizomes. Spores can be propagated via infected shoots, soil, water and 
the sharing of planting materials and tools. It affects bananas aged four to �ive months upwards 
(from 120 to 270 days).

The �irst external symptom of Panama disease is the irregular yellowing of the margins of older 
leaves, which later turn brown and dry out. These leaves eventually collapse along the leaf 
stalk or at the junction of the stalk and stem, resulting in a skirt of dead leaves forming around 
the lower part of the plant. Heart leaves may remain unusually upright giving the plant a spiky 
appearance. Following this, plants can take on a generally wilted appearance. The stem may 
split, which is often followed by death of the parent stem, but suckers do not necessarily die. 
Internal symptoms of Panama disease include discolouration of the inner tissue in the corm 
and pseudostem. The easiest way to observe these symptoms is to cut through the pseudostem 
near ground level. The discolouration is usually seen as reddish-brown or black lines running 
up and down the pseudostem, or rings running around the cross section of tissue (Plant Health 
Australia 2020).

1DISEASE: PANAMA 
DISEASE (OR FUSARIUM WILT) 
(PATHOGEN: FUSARIUM 
OXYSPORUMF. SP. CUBENSE)
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Plates 37–39. Bananas trees exhibiting the deadly disease

5. Control managements

5.1 On-farm monitoring
After planting, bananas must be frequently inspected to see if they display the above symptoms 
if the area has encountered the deadly disease in the past as there is a very high chance of the 
disease recurring. There are no resistant varieties.

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Before planting:

• Use disease-free propaga�on;

• Destroy any diseased banana tree; and

• Do not plant sick shoots.

During growth:

• A�er digging up diseased trees, 1 to 2 kg of lime should be added per hole; and

• Apply the fungicide Trichoderma hazianum (1kg per 20 litres of water).
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After harvest:

• Collect and burn or bury the remains of the crop, including the stubble as soon as 
possible.

5.4 Chemical management
Before planting, shoots should be soaked with fungicides such as Carbendazim (2% 
concentration of 3 ml /plant every �ive, seven and nine months).
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PESTS 
OF
COFFEE
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2. Crop: Coffee

3. Occurring period: From 56 days (8 weeks) after �lowering to 270 days after 

harvesting (or wet season and during dry)

4. Symptoms:
The borer attack begins at the apex of the coffee berry from about eight weeks after �lowering. 
A small perforation about 1 mm in diameter is often clearly visible though this may become 
partly obscured by subsequent growth of the berry or by fungi that attack the borer. During 
active boring, the adult female, pushes out the debris, which forms a deposit over the hole. This 
deposit may be brown, grey or green in colour.

Infestation is con�irmed by cutting open the berry. If the endosperm (the starch deposit in the 
seed) is still watery, the female will be found in the mesoderm between the two seeds, waiting 
for the internal tissues to become more solid. If the endosperm is more developed, the borer 
will normally be found there amongst excavations and irregular galleries that it has made.              

1PEST: COFFEE BORER 
BEETLE (HYPOTHENEMUS 
HAMPEI)

Plates 40–42. Symptoms of coffee berry borer damage
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5. Control managements

5.1 On-farm monitoring
Look for brown frass over the holes. Also, look for holes in beans by rubbing them between 
the hands to remove the parchment (a skin over the seed). Cut open the berry to �ind the 
female in tunnels in the endosperm. 

Sample as follows: (i) sample according to age of the trees; (ii) randomly select 30 trees 
out of 5 000, (iii) select a branch in the middle of a tree, containing 30 to 100 developing 
berries, (iv) examine all green berries for coffee berry borer holes, (v) count the number of 
green berries, (vi) go to the next tree in a zig-zag pattern and (vii) calculate the infestation 
percentage. Such a sampling should be carried out monthly.

5.2 Availability of resistant variety
Resistant varieties are Coffea arabica and Coffea canephora.

5.3 Non-chemical management
During growth: 

• Pick berries as they ripen, increase the berry picking every two to three weeks in 
‘hot-spots’;

• Collect blackened berries from the ground or bushes – those decayed by fungal 
infections and beetles – and burn them;

• Alternatively, do the following for three months to break the life cycle: 

o Remove all berries from the ground and bushes after harvest and continually 
remove young berries. 

o Strip all berries from the bushes. 

• Maintain healthy trees using the correct type and amounts of fertiliser, control of 
weeds and pruning;

• Ethyl alcohol and methyl alcohol at a rate of 1:1 is effective in trapping the coffee 
borer beetle and can be used most effectively at processing/washing sites to prevent 
re-infestation. Place traps in the �irst �ive rows of coffee growing near the processing 
area; and
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• Use Beauveria bassiana fungicide, which is probably the most signi�icant natural control 
agent of the coffee borer beetle.

After harvesting:

• Prune bushes after harvest, removing branches on which berries are too high to reach. 

• Destroy bushes in abandoned plantations, as they are sources of infestation. 

5.4 Chemical management
Chemical control is dif�icult as the borer spends most of its life cycle deep inside the coffee berry. 
Endosulfan 35 EC at a rate of 6 ml/4.5 litres of water can be applied at early fruit set (2-mm 
cherry size) and later 120 to 150 days after fruit set if required. Cypermetrin and Deltametrin 
pyrethroids (0.01%) at a rate of 26 ml/15litres of water can be also used, or Chlorpyrifos used 
at the recommended rate on the label.
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2. Crop: Coffee

3. Occurring period: From planting to harvesting (or wet season and during dry)

4. Symptoms:
Adult X. quadripes lay their eggs in cracks or crevices in the bark of coffee trees or in dead wood 
from planting to harvesting in both dry and wet seasons. The larvae feed in the upper roots, to 
a depth of about 18 cm, or lower parts of the stems up to about 1 m. There are no external signs 
of attack except for the adult emergence holes, which are probably about 4 to 7 mm in diameter. 
Tree death and stems snapping off close to the ground are clear indications that an attack by X. 
quadripes has taken place.

1PEST: COFFEE WHITE 
STEM BORER 
(XYLOTRECHUS QUADRIPES)  

Plates 43–45. Coffee white stem borer damage
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5. Control managements

5.1 On-farm monitoring
As the feeding damage is in the stems or roots of the tree or bush, there are no obvious external 
signs of damage by X. quadripes, except for the poor appearance (stems broken off close to 
the ground) or death of the host following an attack. Small exit holes formed by the emerging 
adults will be visible. 

5.2 Availability of resistant variety
Not available.

5.3 Non-chemical management
Before planting:

• The general methods for cultural control of X. quadripes include uprooting and burning 
of infested trees, treating the stems during the oviposition period to kill or dislodge 
eggs and young larvae, the catching and killing of adults during their period of activity, 
and maintaining shelter belts in order to shade the coffee bushes;

• Maintain optimum shade and soil moisture in the coffee orchard. It is better to plant 
shade trees one to two years before the coffee plantation is established;

• Borer-infested plants should be traced, removed and destroyed during March and Sep-
tember, i.e. before the beetles emerge; and

• Do not plant coffee trees with twisted taproots because they tend to be weak and more 
susceptible to coffee stem borer.

During growth: 

• Remove the loose scaly bark of the main stem and thick primaries using a jute sack or 
rough cloth during March and September to reduce the cracks and crevices in which the 
eggs are deposited. Then, paste a mixture of red soil and fresh cow dung on the stem;

• Paste Neem leaf extract on the stem twice a year (September and March);

• Spray the main stem and thick primaries with Neem kernel extract;

• Spray 10% lime (i.e. spray lime at 10kg in 100 litres of water along with 100ml of a 
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binder, e.g. Fevicol DDL) on the main stem and thick primaries before the �light periods;

• Use a coffee white stem borer pheromone trap, i.e. a cross-vane pheromone trap, to 
catch female beetles during �light periods; and

• Spray fungicide containing Beauveria bassiana or Metarhizium anisopliae.

After harvesting:

• Use clean planting material which has been screened for coffee stem borer; and

• Remove and burn coffee plants from the previous season in case they host the borer.

5.4 Chemical management
Spray once in April and May and again at the end of October with Chlorpyrifos 20EC at 600 ml 
in 200 litres of water along with 200 ml of wetting agent. Alternatively, stems may be swabbed 
with Carbaryl 50WP at 4 kg diluted in 200 litres of water.
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PESTS 
AND DISEASES 
OF CASSAVA
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2. Crop: Cassava

3. Occurring period: From 30 days to 90 days after planting

4. Symptoms:
The mealybug sucks plant sap, causing leaves to distort, fall, and stems to dieback. As the 
mealybugs feed, honeydew is expelled, falling onto leaves which become colonised by sooty 
mould fungi; these reduce the exchange of gases and photosynthesis, so weakening the plants 
further.

1PEST: CASSAVA PINK 
MEALY BUG 
(PHENACOCCUS MANIHOTI)

Plates 46–48. Cassava pink mealy bug damage

5. Control managements

5.1 On-farm monitoring
Look at the undersides of leaves and the shoot tips for colonies of the mealybug 
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5.2 Availability of resistant variety
Known resistant varieties include Kasetsart50, Huaybong60, Rayong9 and Rayong72

5.3 Non-chemical management
Before planting:

• Immersion of cassava cuttings in manipueira (a liquid extract from cassava roots) for 
60 minutes was found to signi�icantly reduce infestation;

• Avoid planting in sandy or nutrient-poor soil. Alternatively, add manure and mulch to 
avoid moisture stress. Mealybug infestations are a problem in these soils even though 
parasitoids are present;

• Do not plant infested cuttings. If mealybugs are present, place 20 cm long cuttings in 
hot water by mixing equal amounts of boiling and cold water and immerse cuttings for 
5 minutes. Treat a small number and plant, to see if growth is normal before treating 
all the cuttings.

During growth:

• Three 1% Neem kernel water extract treatments at weekly intervals protect cassava 
against established early instar nymphs. However, some phytotoxicity was observed;

• Ensure cassava crops have adequate nutrition by applying manure or mineral fertilisers. 
Good plant nutrition i) improve the production of chemicals by the plant therefore 
reducing mealybug population, and ii) produce larger wasps that are more fertile.

After harvest:

• Remove the remains of the crop after harvest, and destroy. 

• Do not replant on the same land. Rotate crops with maize, legumes or vegetables, 
leaving a 2-3-year interval between cassava cycles on the same land.

5.4 Chemical management
• Before planting, cuttings must be treated by soaking in water solution for 30 minutes 

before applying drugs.

• Upon detection, use pesticides with active ingredients such as Thiamethoxam, 
Imidacloprid (4g-phase drug in 20 liters of water) or Dinotefuran (40g mixed in 20 
liters of water). Spray the infected area and around 30 m of the adjacent area. This 
treatment can be combined with mineral oil to increase effectiveness. 
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2. Crop: Cassava

3. Occurring period: 2 months after planting until harvest

4. Symptoms:
Witches’ broom is one of the most destructive cassava diseases and is caused by phytoplasmas 
(bacterial parasites). It develops two months after planting and lasts until harvest. Symptoms 
on infected plants are yellowing and purpling of leaves, shortening of the internodes 
resulting in a bunchy top appearance of the plant. The disease reduces root yield and starch 
content signi�icantly. Total yield loss may occur if the symptoms appear at the onset of crop 
establishment. 

1DISEASE: WITCHES’ 
BROOM 
(PATHOGEN: PHYTOPLASMA)

Plates 46–48. Symptoms of witches’ broom

5. Control managements

5.1 On-farm monitoring
Monitor regularly for typical symptoms: 
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• Plants with stun�ng and excessive prolifera�on of branches from a single point;

• Shoots with small leaves and shortened internodes, without distor�on or chlorosis, and;

• Leaves with small, curling and yellow/green pa�erns. 

5.1 Availability of resistant variety
Not available.

5.1 Non-chemical management
Before planting:

• Ensure disease-free plan�ng material is used, obtained from cer�fied sources;

• Do not plant new plots of cassava next to those infected.

During growth:

• Remove and burn any plants with symptoms of phytoplasma as soon as they are seen;

• When the plants have germinated for one month, remove the defec�ve stem; and

• A�er four months, if the plants are sprou�ng, remove the lower branches from the shoots 
by 30 cm so that the germs do not reach the head.

After harvest:

• Do not transport suspected infected material from the field; and

• Collect and burn or bury the remains of the crop, including the stubble as soon as possi-
ble. Prac�se crop rota�on the following year. Do not compost infected plant parts.

5.1 Chemical management
There is no direct chemical management to the disease, but controlling mealybugs, which may 
be vectors of the disease, appear to be effective. Apply Emidacorpid 70% (12kg per 20 litres of 
water) depending upon infestation level. Repeat every 7 to 10 days. 






