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INTRODUCTION
Why are legumes so important?
Legumes are an important part of any crop rotation
programme because incorporation of crop residues from
legume roots and leaves can increase nitrogen availability
to subsequent crops. Legumes usually appear in rotation
programmes before a leafy crop, which has a high
demand for residual nitrogen in the soil. The leafy crops
remove residual nitrogen from the soil and are followed by
root crops, which have a low demand for nitrogen.
Legumes are planted after root crops to augment soil
nitrogen levels before the next leafy crop is planted.
The ability of legumes to fix nitrogen also makes the
legumes and important dietary source of protein for both
animals (lucerne) and humans.
Commercially important legume crops include, soybean,
groundnuts, lucerne, peas and beans. The pea crops
consist of types with edible pods (mangetout and sugarsnap peas) and those from which the pods are removed
and the seeds consumed (garden peas and cow peas).
There are strong regional preferences for different type of
legumes, for example in Asia the yard long bean is widely
grown whilst runnerbeans are not widely consumed
outside of the United Kingdom. Tinned green beans and
kidney beans are commonly found on supermarket
shelves. The French market is particularly keen on tinned
french beans.
Legumes play an important part in food security because
the seeds can be dried and stored for many years.
Different types of legumes, such as cowpea and lablab
are adapted to semi-arid production areas.They can make
a critical contribution to food security in these vulnerable
areas.
Some legumes such as soybean and groundnut have high
oil contents, making them a versatile crop linked to a wide
range of value chains. Processing of legumes also makes
them easy to store as tinned or dried vegetables.
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Rhizobium and Legumes

Legumes are a family of plants that have a symbiotic relationship with beneficial bacteria in
the soil, called Rhizobia. Providing there is not an excess of nitrogen in the soil from organic
fertilisers, the legumes will allow the Rhizobium to enter the roots and form a nodule.
Once inside the root, the bacteria form nodules on the outside of the legume root in a
symbiotic relationship that allows the plant to benefit from additional nitrogen provided
by the Rhizobium whilst the bacterium uses carbohydrates made by the plant during
photosynthesis.

Rhizobium is a common beneficial bacterium in the soil.
Some Rhizobium strains have been commercialized as
plant stimulants and used as seed treatments for legume
crops. The Rhizobium strains tend to be specific to a
particular type of legume. Groundnuts, peas and beans
may have different types of Rhizobium seed treatments.
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Bio Intensive Integrated Pest Management for Legumes
The high nitrogen content of legume crops also makes them a useful source of nutrition for
pests and diseases. All parts of the legume are attacked by different pathogens and pests –
seeds, seedlings, stems, leaves and pods.
Legume crops have a short production cycle from planting to harvest – usually not more than
6 – 16 weeks, depending on the variety and climate. There is insufficient time in the production
cycle to rely heavily on scouting and threshold levels to trigger crop protection interventions
that adequately prevent economic losses. However, over reliance on chemical pesticides as a
prophylactic preventative programme run a high risk of resistance developing and the possibility
of chemical pesticide residues above the statutory Maximum Residue Levels (MRLs).
A bio-intensive, prophylactic, preventative programme with a regular applications of bio pesticides
and predatory mites is is more likely to reduce the risk of crop damage – without the risks of
resistance and exceeding the MRLs.

Compatibility
The Real IPM biopesticides are generally
compatible with most chemical fungicides
and insecticides – and can even be tank
mixed with chemicals if necessary.
Predatory mites are more sensitive to
chemicals but there is sufficient information
and choice available to design a compatible
spray programme.

We have tested all our biopesticides in the
laboratory to check for compatibility with
both chemical fungicides and insecticides.

Download the Real IPM
Pesticide Compatibility
Charts free of charge
from our website
www.realipm.com
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The Real IPM Legume Programme
Real IPM has a portfolio of useful biopesticides and predatory mites capable of combatting all
the pests and diseases that attack legumes. The Real IPM preventative programme is cost
effective and comparable to chemical pesticide programmes. It is also easy to apply using
conventional spray and irrigation equipment.

Real IPM Product

Pest targets

Disease targets

Application methods

Trichoderma
asperellum

Root knot nematode

Fusarium, Rhizoctonia,
Sclerotinia, Botrytis,
Halo Blight.

Seed treatment, soil
drench, compost
treatments

Rust, Botrytis, Halo
Blight.

Foliar spray

Bacillus subtilis
Metarhizium 69

Thrips, whitefly, bean fly,
bean seed fly, leafminer

Foliar spray and soil
drenches

Metarhizium 78

Spider mite

Foliar spray

Metarhizium 62

Black bean aphid, pea
aphid

Foliar spray

Mazao Mix

All the above targets

Amblyseius

Spider mites

Combination of
above bio-pesticides

All the above targets

Soil drench and foliar
applications.

Seed treatment with Trichoderma
Seed treatment with Trichoderma will help to protect the developing roots for attack by
nematodes and soil diseases, as well as help promote growth.
Legume seeds are generally planted at 60 kg of seed per hectare. Seeds are treated with
Real IPM Tricoat, which is a powder formulation of Trichoderma asperellum. It is easy to
apply using conventional seed treatment equipment. Add the Tricoat to the mixing vessel
in the same way as chemical seed treatments are applied to seeds.
Application rate is 2 grams of TriCoat per kg of legume seed.
Full instructions on the Label.
Do NOT soak legume seeds in water before planting. Priming of
legume seeds has a negative effect on germination.
Seeds should be planted as soon as they are treated with TriCoat.
Do not store the treated seeds.
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What is Trichoderma asperellum?
Real IPM produces a beneficial fungus called Trichoderma asperellum. It occurs naturally in
soils and has been mass produced in a laboratory and formulated in several ways to allow it
to be used as a bio-fertiliser, bio-nematicide and a bio-fungicide. Trichoderma does not cause
diseases in plants and has a zero Pre Harvest Interval.
It has multiple modes of action because it is a naturally occurring fungus, which needs to
compete with other microbes in the soil for space to live on the roots of plants. Plant roots
produce nutritious exudates, which many soil microbes want to feed on. These exudates
attract microbes that cause plant diseases, and nematodes.
Trichoderma does not want to share this food source with other microbes and produces its
own bio-chemicals, which kill nematodes and plant pathogens. Trichoderma also tricks the
plant to produce its own biochemical such as salicylic acid and jasmonic acid that helps
protect the plant from pathogen and pest attacks.

These mechanisms are called ‘Systemic Acquired Resistance’
and ‘Induced Systemic Resistance’.

BIO-FERTILISERS

Frequently
Asked
Questions

For more information download our Frequently Asked
Questions series from the Resources page of our
website www.realipm.com

www.realipm.com

Drip Irrigation for pest and disease management
Water from the river can bring with it several pests and diseases of legumes. The most
important pest associated with river water is root knot nematode. There are also many
diseases with part of their life cycle in the soil, which attack legumes.
Foliar diseases of legumes can be spread by overhead irrigation due to both mud splashes
onto the leaves and promoting extended periods of leaf wetness. Furrow irrigation is not
only wasteful of water recourses and the energy needed to pump this water – but can also
spread soil borne diseases.
Real IPM biopesticides and bio-fertilisers can be applied directly to the plant roots using drip
irrigation. Drip irrigation is a very efficient means of protecting the plant because it focuses
the crop protection agent onto the roots and uses less water for irrigation.
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Real IPM Quarter Acre Drip Kits
Real IPM has developed an inexpensive drip kit for smallholder farmers. The systems are
modular and can be gradually extended as finances allow.

Find our more by downloading our Booklet on Real IPM
Drip Kits. These can be purchased from our On Line Shop
and delivered to your nearest Fargo Courier depot in
Kenya.

For overseas sales contact:
sales@realipm.com | www.realipm.com | 0725 806 086
If possible, river water should be pumped into a holding
reservoir to allow the nematodes and microbes to settle to
the bottom before pumping water out from the top layers of
the water. Ideally, water can be filtered before use, but this
uses a lot of energy and capital investment in equipment.

GOOD AGRICULTURAL PRACTICE
Crop protection programmes need to start
from before planting the seed to use cultural
controls likely to reduce the risk of pests and
diseases entering the plants.
There are many factors that influence the
levels of pests and diseases in legumes.
• Seed quality
• Crop debris management
• Irrigation, drainage and water quality
• Plant spacing and seed planting depth
• Fertiliser programme and soil management

Seed quality
Every consignment of seeds should have a
Certificate of Analysis indicating the
following:
• Guaranteed percentage germination
• Freedom from seed borne pathogens
• Harvest date
• Expiry date
Louise Labuschagne

If seeds are not of good quality, they will take
longer to germinate. Fast germination and
emergence is important because the soil is
an easy environment for fungal diseases to
infect the tender young tissue. The longer
the emergence process takes, the longer the
time is available for infection to take place.
After emergence, the plant is no longer
relying on the food reserves in the seed
alone, as it is making new food for growth
from the leaves. It is then better able to
withstand attack from pests and diseases.
It is not recommended to buy seeds, which
do not have a label on the packet.
If the seed package is opened, but not used
immediately it should be stored properly and
the label should remain with the correct seed
lot, to trace back the source of the seed if
problems arise.
www.realipm.com
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Correct storage of bean seeds
Seed producers dry their seeds after harvest to
maintain shelf life. To maintain the guaranteed
germination rate, the seeds must be stored in
airtight containers.
Storage life can be reduced by half if there is
only a 10% rise in equilibrium humidity.
The seed producer should have an insect proof
cool dry area where the beans can be stored,
so that they do not get infected with bruchid
beetle or other fungal diseases due to warm
damp conditions. Seeds should be dried in a
clean dry area away from soil and other
contaminants.
• Keep packets of seed in glass or plastic
containers with tight fitting lids. This is very
important once the packet is opened but the
entire contents not used immediately.
• Keep larger quantities in a ventilated, but
insect and rat-free room where the
temperature will not rise above 20° C.

Hermetic storage
Smallholders and out-grower networks will
benefit from using the Purdue Improved
Cowpea Storage bags – called PIC Bags.
These multiple layer bags exclude air from the
seeds and any seed pests in the bag will die of
suffocation as the oxygen is used up. The
seeds are not damaged by this treatment.

PIC Bags can be purchased from our On Line
Shop and delivered to your nearest Fargo
Courier Depot. Overseas customers should
contact : sales@realipm.com
visit us : www.realipm.com

Germination test
Growers can undertake their own seed
germination tests before they plant seeds.
• Place two sheets of newspaper on a table
and slowly wet the paper with one cup of
water. Allow water to absorb and squeeze
out any excess moisture from the paper.
• Open up the paper and place 100 seeds
evenly on the paper.
• Roll the paper up into a tube shape, to
enclose the seeds and place in a plastic
bag.
• Leave the test in a warm place (preferably
30° C), out of direct sunlight for 4 days to
allow seeds to germinate. On top of a
refrigerator is a suitable warm place.
Louise Labuschagne

• Remove seeds and count the number that
has germinated after 4 days. Record amount
of germinated seeds and remove them from
the roll
• Re-roll the wet newspaper with the
remaining un-germinated seeds and leave
for another 3 days - record total number of
germinated seeds.
• This is the germination percentage. It should
be above 90% (at least 90 out of 100 seeds
have germinated).

www.realipm.com
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Plant spacing and seed planting depth
The distance between plants affects not only the
final yield per unit area, but also the length of
time leaves remain wet after rain or a spray
application. If plants are close together, the air
circulation in the canopy is reduced and leaves
remain wet for longer. Long periods of leaf wetness promote leaf diseases such as angular leaf
spot.
Recommended distances between seeds in the
same row varies from 12 to 18 cm (5 – 7 inches)
and between rows varies from 25 to 30 cm (10 –
12 inches) – depending on variety of bean.
Since rainfall per month can predictably vary by
season, it may be wise to increase the plant
density for those crops that will be in ‘full canopy’
during the rainy season. This will allow more air
to circulate and dry off the leaves, thus reducing
disease pressure.
The grower can alter either the distance between
seeds within a row or the distance between the
rows. A simple experiment on an individual farm,
with some of these variations will quickly assist
the farmer to observe the most profitable plant
spacing. The optimum distances will vary
according to variety, soil type, and season.
Seeds need to be planted at the optimum depth.
If they are planted too deep, it will take longer for
the seedling to emerge and the stem will be
thinner. This will produce a weaker plant and
also increases the time available for soil borne
diseases such as Fusarium, to infect the seedling.
Seeds that are planted too deep and given too
much water to promote germination, will be
prone to ‘damping off’ – which is a disease
caused by infection of the seedling with soil
pathogens such as Pythium and Phytophthora.

REAL FACT

Good quality seed will be free of
any signs of insects (frass or dead
/live insects in the packaging or
holes in the seeds) or disease
(powdery moulds on the seeds).
Seeds should have a ﬁrm,
non-shriveled skin and free from
blemishes.

The grower should either return the
seed to the supplier and replace
with better quality seed before
planting (if it is not good quality)
or grade the seed and remove
poor quality seed before storing
or planting.

Bruchid beetle emerging from infested pigeon pea seed

Seed germination – correct planting depth 5 cm (2 inches)

Louise Labuschagne
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Fertiliser programme and Soil Management
If the crop is not provided with enough fertiliser or too much fertiliser, it will become stressed.
Stressed plants will exhibit nutrient deficiencies or toxicities and will not produce high yields.
Crops that have had too much nitrogen fertiliser will be very attractive to sap-sucking pests
such as thrips, aphids, whitefly and leafminer. Adult females will lay more eggs in thick fleshy
leaves and the crops will suffer higher pest levels. Diseases will also proliferate in crops that
have has too much.
The amount of fertiliser needed depends on what residual nutrition is in the soil and how
much extra needs to be applied to ‘top up’ these soil reserves. A soil sample will provide this
information. Laboratories that test the soil will provide guidelines on the nutrient indexes of
the soil and guide how much fertiliser needs to be applied.

Fertiliser Index
Each important nutrient for plant growth will differ between soil types and the previous
fertiliser and cropping history of the field. The amount of each main nutrient fertiliser will also
differ according to the actual crop to be grown. Legume crops need less nitrogen than a leafy
crop such as cabbage. Indexes have been calculated for many different crops based on soil
analysis.
Interpretation of laboratory analysis and design of the
fertiliser programme should be carried out by a FACTS
qualified agronomist.
FACTS is a diploma level course run by Real IPM (K) Ltd
visit us: www.realipm.com call us: +254 725 806 086

Soil pH
The soil test also tells the farmer what the pH of the soil is. Beans need a pH of 6.5. Lime
needs to be applied to an acid soil (pH below 4.5) to bring the pH up to 6.5. The soil analysis
will provide advice on the amount of lime needed. Lime should only need to be applied every
3 years. It takes about 12 months for the applied lime to change the soil pH. Aim not to apply
more than 2 tons of lime per hectare in each application. If more than this is needed, try to
apply it over several crop cycles.

WARNING: Excessive use of DAP fertiliser will make soils acidic.

Louise Labuschagne
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Crop debris management

Composting

Crop debris holds the pest and disease history of
the plant. Any pest or diseases that invaded the
crop during growing and harvesting will still be
there, continuing to grown, even if all the beans
have been harvested. This will allow the disease
or pest to continue to build up and create bigger
problems for subsequent crops planted in the
same soil or nearby.

Crop debris should be removed from the field
and chopped into small pieces before being
made into a pile about 1 meter high. Within the
pile, layers of green (fresh bean plants) and
brown (dry grass, brown banana stems etc.)
should be alternated. A compost accelerator
such as Trichoderma asperellum is applied.

Rogueing
During the growing season, if patches of plants are
badly infected with diseases such as Sclerotinia,
Fusarium, or angular leaf spot, they should be
‘rogued’. This means pulling out the dying plant
and putting it inside a bag to carry of the field to be
composted. If the dead plant is not carried off
inside a bag, infected soil or plant material could
be spread within the field.

Fast removal of old crops
As soon as the crop has been harvested, the crop
debris should be removed and composted. This is
particularly important if the crop was infested with
whitefly, thrips or aphids, which can fly off onto
adjacent crops, if the old crop starts to dry up.

How to make pile compost
From construction of a new compost pile to
harvest of the ‘ready compost’ takes about 10
weeks, according to the guidelines below.
One new pile will be made per week, from the
material, which has been collected during the
week. Piles are made up in layers - dry brown
waste: fresh moist green waste: sprinkling of
manure and/or Trichoderma granules.
Trichoderma is a fungus that speeds up
compost production.

On a daily basis, make an extra layer (or more,
if material is available) in the pile. Alternate a
layer of fresh moist vegetable matter (kitchen
waste, weeds without seeds, crop residues,
coffee pulp, banana stems etc.) with a layer of
All of these flying pests are cold blooded, so need
dry material (dry maize stovers, straw, dry bean
the warmth from the sun to heat up their bodies to
stems, shredded cardboard and paper etc.).
give them the energy to fly and disperse to adjacent crops. If the crops are removed at dusk, when
Each layer should be about the width of a man’s
temperatures are cooler, there will be less whitefly
hand deep. The third layer is a sprinkling of
and other pests able to fly onto adjacent crops.
manure and/or Trichoderma granules. Keep
If the crop is not going to be composted, the crop piling up the layers until the pile is at least
debris should be incorporated deep into the soil at waist-high
the same time as up-rooting the crop. If this is
Always cover the new piles with a large sheet of
done, the pests will be buried and die. Badly
plastic, which covers the pile – to keep the heat
diseased plants, should however be removed first
inside and the birds and rats away. Keep the
(e.g. if infected with Sclerotinia, angular leaf spot)
piles covered with plastic to keep the moisture
since these diseases are soil borne and will
inside.
survive if buried. Diseased plants should be
composted.
Louise Labuschagne
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How to make pile compost...(cont)
Every pile will be turned once per week into the pit next to it, in order to increase the air provided
inside the heap and encourage microbes to multiply and the compost to decompose more quickly.
This makes the process easier to supervise, rather than waiting for the heat in the pile to decline
before turning it. Turn every pile once per week, irrespective of the temperature in the pile.
Check the moisture levels of all piles every day by pushing a long stick into the centre of the pile
– removing it and feeling the wetness of the stick. The whole pile should be kept moist. Add water
with a hosepipe on a daily basis if the pile is not moist. Do not over-water, as this will wash out
nutrients – no more than one minute per pile should be spent watering the pile. After about 10
weeks the pile compost should be ready to use.

Seed and seedling stage
The germinating seed, below the ground, is subject to pest and disease attack because it is a rich
source of food for insect larvae and fungal diseases that live in the soil.
The following pests and diseases attack seeds and seedlings:
PESTS
• Cutworm (Agrotis segetum)
• Bean seed fly (Delia platura (Meigen)
• Bean flies (Ophiomyia spp.)
• Aphids (Aphis fabae)
• Whitefly (Bemisia tabaci and Trialeuroides )
• Thrips (Frankliniella occidentatilis and Megalurothrips)
• Leafminer (Liriomyza huidobriensis)
• Root knot nematode (Meloidogyne spp)

DISEASES
• Fusarium (Fusarium oxysporum)
• Damping off (Pythium and Phytophthora complex)
With the exception of cutworm, bean seed fly and bean fly, these pests and diseases will continue
to affect the crop throughout its life.

Louise Labuschagne
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Cutworm (Agrotis segetum)
Useful information about cutworms
The damaging part of the life cycle of cutworm is the caterpillar-like larvae that live just below
the soil surface. It is very easy to identify, as the larvae will curl into the shape of a ‘C” when
hiding in the soil during the day. Typical feeding damage is a cleanly severed seedling at the soil
surface, where the larvae have eaten through the stem.

Dorsal view of the larva of a black cutworm,
Agrotis ipsilon (Hufnagel).

Lateral view of the larva of a black cutworm

The adult moths are only active at night, when most growers to do spray crop protection agents,
so they are rarely killed by pesticide applications in the canopy. The adult lays eggs on the soil
surface, near to the emerging seedling, so that there is an immediate source of food for the
young larvae. She lives about 3 weeks, during which time she could lay up to 2,000 eggs. She
can smell wet soil, from drip-irrigated crops and will lay eggs here because they are more likely
to survive.
The cutworm larvae will spend most of its life in the soil near the plant stem. This makes it very
vulnerable to insect-killing fungi such as Metarhizium anisopliae (e.g. Met 69). Depending on
the soil temperature and availability of a host plant nearby, the cutworm can take from 34 to 114
days in the soil before it pupates.

Agronomic interventions
•

Early detection and intervention. Since adult moths may lay 2,000 eggs each, it is important
to anticipate whether an invasion is possible and whether a second or third generation is
developing within the crop. Action needs to be taken to prevent the second generation,
which will have a greater egg-laying capacity and the potential to cause more damage than
the first generation. Therefore even hand-collecting the larvae of the first generation will
make an important contribution to crop protection. Each larvae collected, is one less egg laying adult – which could lay up to 2,000 more eggs.

Louise Labuschagne
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•

Use pheromone traps to detect the adult moth flights and take timely action to reduce egg
laying and larval development. White and yellow traps are more effective than green traps.
Use on trap per 3 hectares and treat the data as if it ‘belonged’ to all crops in that area –
since the adults are highly mobile. Too much scouting data is often not looked at by crop
protection managers. A general indication of presence or absence and whether the levels
are increasing or decreasing is probably sufficient.

•

Bait traps can detect the distribution of the larvae hiding in the soil – before the seedlings
emerge. As soon as seedlings have emerged, the bait traps are less attractive (and less
effective). The bait traps, will indicate, before damage occurs – where the pest is hiding in
the soil. It consists of a container sunk into the soil, so that the upper lip is at the same level
as the soil surface. The containers are baited with fresh plant material or bran to attract the
cutworm and vermiculite can be used above the bait to provide some shelter from the light
for hiding cutworms.

•

Plough and fallow the field ahead of the planting period to reduce the laying of eggs. Moths
are more likely to lay eggs if host plants are present. This method is only effective if the area
is kept weed free after ploughing.

•

Weed control: Young weeds can be an important food source for cutworms, so good weed
management will reduce the build up of this pest. It is easier to get good coverage of the
soil surface with a crop protection agent, if it is weed free.

•

Avoid wet fields or those, which have been flooded. Take preventive action to avoid this
happening. This may mean the cutworm is worse in fields that are furrow irrigated rather
than drip irrigated. Cutworm tends to be higher in such situations. Cutworm is sometimes
called the ‘overflow worm’ because of this tendency.

•

Netting or row covers may reduce the egg laying activity of both cutworm and bean seed fly;
but this is an expensive technology.

•

Destroy crop residues after harvest to reduce further generations form continued egg-laying.

Rotation is not a solution
Cutworm attacks so many different crops, that rotation is not a useful control for this pest.

Chemical interventions
The susceptible period for cutworm attack is quite long (3 – 4 weeks) so a persistent, surface
applied chemical is needed. Chlorpyrifos fulfills this role in some countries where its use is
permitted. If the label recommendations are followed, there should not be a problem with
pesticide residues. However, not all customers permit chlorpyrifos to be used on export crops.
Check with customers before use.
Although cutworm are attracted to insecticide treated bran and other baits – this is not an
approved use of these chemicals.

Louise Labuschagne
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Application of systemic neonicotinoids to seeds can provide some protection to seeds and
seedlings. However, many customers have restricted the use of any neonicotinoids, because
of possible harmful effect on bees - so this may not be a possible choice for the grower.
Other broad-spectrum chemicals which are frequently used for cutworm control includes
lambda-cyhalothrin. It is contact in action, so the cutworms must have emerged from the soil
and begun feeding for the pesticide to come into contact with the chemical.
This can be achieved if a heavy irrigation is applied before sunset to bring the cutworm larvae up
out of the soil – before the spray is applied. If the Label recommendations are followed – there
should not be a chemical residue on the beans. However, pyrethroids will also kill parasitic
wasps for cutworm and other pests for up to 10 weeks after the application of a single spray.

Biological interventions
Soil applied entomo-pathogenic fungi such as Real Metarhizium 69 will become more important,
since soil application of broad spectrum chemicals can kill naturally occurring beneficial insects
that will parasitize or prey on cutworm.

Natural enemies of cutworm
According to published data, many wasps are known to attack cutworm: Apanteles marginiventris
(Cresson), Microplitis feltiae Muesebeck, Microplitis kewleyi Muesebeck, Meteorus autographae
Muesebeck, Meterorus leviventris (Wesmael) (all Hymenoptera: Braconidae); Campoletis argentifrons (Cresson), Campoletis flavicincta (Ashmead), Hyposoter annulipes (Cresson), and Ophion
flavidus Brulle (all Hymenoptera: Ichneumonidae).
Larvae parasitized by Meteorus leviventris (Wesmael) consume about 24% less foliage and cut
about 36% fewer seedlings, so considerable benefit is derived from parasitism in addition to the
eventual death of the host larva.
Other parasitoids known from black cutworm include flies often associated with other
ground-dwelling noctuids, including Archytas cirphis Curran, Bonnetia comta (Fallen), Carcelia
formosa (Aldrich and Webber), Chaetogaedia monticola (Bigot), Eucelatoria armigera (Coquillett),
Euphorocera claripennis (Macquart), Gonia longipulvilli Tothill, G. sequax Williston, Lespesia archippivora (Riley), Madremyia saundersii (Williston), Sisyropa eudryae (Townsend), and Tachinomyia
panaetius (Walker) (all Diptera: Tachinidae).
Predatory ground-dwelling insects such as ground beetles (Coleoptera: Carabidae) apparently
consume numerous larvae.
It is important to seriously consider non-chemical interventions because customers, due to their
concern over pesticide residues, are reducing the number of chemical options.

Louise Labuschagne
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Bean seed fly Delia platura (Meigen)
Useful information about bean seed fly
In spite of its name, the bean seed fly attacks a wide range of over 40 crop plants. Rotation is
therefore not very effective at controlling this bean seed fly or cutworm.
Adult females lay several hundred eggs, one at a time, near the soil surface (4 to 5 cm deep).
They are attracted to egg laying sites that have high organic matter content and are recently
ploughed. A host plant is not needed to encourage egg-laying, since it will feed on decomposing
animal or plant material. It can reach full maturity on non-crop food sources. There could be
3 to 6 generations per year depending on the temperatures and availability of food.

Damage to seedlings

Bean seed fly adult - about 1 cm in length - size of a
housefly

When germinating seeds begin to develop and young seedlings emerge, the bean seed fly adult
will actively seek out the source of this signal and lay eggs nearby. The hatching larvae will
attack both the seed and the seedling. Feeding damage of the larvae will produce galleries in
the cotyledons, young stems and even before they have emerged from the ground.
As the plant matures, the stems become to hard for the larvae to feed upon. Plants are usually
safe from attack once they are 3 to 4 weeks old. Larvae pupate in the soil and most of the life
cycle is in the soil. This makes them very prone to infection from commercial entomo-pathogenic
fungi, such as Real Metarhizium 69.

Agronomic interventions
It is becoming increasingly important to implement good agronomic interventions because of
the concerns that European retailers have over the use of some of the chemicals used for pest
control in beans.
• Do not use excessive amounts of organic matter prior to planting seeds. If organic matter is
applied, pre-mix this with an entomo-pathogenic fungus such as Metarhizium, which is likely
to kill developing bean fly larvae that feed on organic matter. Fully incorporate the organic
matter below the surface of the soil, before planting bean seeds.
Louise Labuschagne
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•

Ensuring fast germination and growth will reduce the vulnerable growth stage for bean seed
fly attack. This is achieved by Good Agricultural Practice. A seed treatment bio-fertiliser or
phosphate fertiliser seed treatment can encourage rapid early growth, if applied at the
correct rate.

•

Rapid detection and removal of badly affected plants will reduce subsequent generations.
If levels of infestation are too high to make this commercially feasible, the damage can be
mitigated by ridging-up soil around the damaged stems to encourage adventitious roots to
develop. This will reduce wilting and death of plants during the susceptible period - first 4 wks

•

Agronomic interventions are very similar to those provided for cutworms (see section above).
However, there are no pheromones for bean seed fly.

Chemical interventions
Chemical interventions are very similar to those detailed for cutworm. (see section above).
Many of these interventions are harmful to parasitic wasps. However organophosphates will
generally have a shorter harmful persistence (for beneficial insects) than pyrethroids.
Pyrethroid residues on leaves can remain harmful to beneficials for up to 10 weeks.

Biological interventions
Throughout East Africa, a parasitic braconid wasp called Opius phaseoli has been reported
(Greathead 1975, Waterhouse 1998) as the most important natural enemy of bean fly. Other
Eulophid parasitoids of bean seed fly have been reported. Most of the parasitoids appear to lay
eggs in the larvae (found in the leaves and stems) and finally emerge from pupae in the stems.

Bean flies (Ophiomyia spp.)
Useful information about bean fly
Bean flies (2 mm adult) are much smaller than bean seed flies (1 cm adult). They also differ from
bean seed flies in that they lay eggs into the young foliage rather than the soil (where bean seed
fly lays eggs). Yellow blotches on the leaf may indicate bean fly feeding or egg-laying. It could
also be early signs of leafminer fly feeding.

Bean fly adult
Louise Labuschagne

Bean fly live stages
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Damage symptoms
Once the bean fly egg is laid, it will feed on the plant tissue as it makes it way through the leaf
towards to stem, where it will mine its way to the base of the stem to complete its development.
If the feeding damage on the leaf was caused by a leaf miner fly, this mining will remain in the
leaf blade (see section on leafminer). When the bean fly larva gets to the base of the stem, the
plant tissue swells and the stem may split. This affects normal lateral root growth, but will
encourage the plant to form adventitious roots where the stem split. If a grower, ridges up soil
around the damages stems, this can overcome the loss of yield due to damage. However, the
larvae will still need to be killed.
Damage from bean flies will cause young seedlings to wilt and die. Older plants may tolerate
some attack from bean fly, but yields will be lower.

Agronomic Interventions
Damage is more severe in plants growing under poor conditions such as infertile soils and
drought.
• The agronomic interventions described for bean seed fly (see section above), will apply to
bean fly.
• Good Agricultural Practice (previously described) can help make plants less susceptible to
bean fly

Chemical Interventions
The information provided on chemical interventions for bean seed fly are relevant to bean fly.

Biological Interventions
There are small parasitic wasps in the Opius family, which will kill bean flies but this is often too
late to help save the plant. The presence of parasitic wasps, will however, slow down the build
up of the pest between generations. These wasps can only be conserved, if the farmer does not
use broad-spectrum pesticides such as pyrethroids, organophosphates and carbamates.
The use of entomo-pathogenic fungi (such as Real Metarhizium 69) in the soil, can help reduce
the build up of bean fly on a farm. This is however, slow-acting and must be used in conjunction
with Good Agricultural Practice and Agronomic Interventions described previously.

Louise Labuschagne
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Whiteflies (Bemisia tabaci and Trialeurodes vaporariorum)
Useful information about whiteflies
Young seedlings are very attractive to many types of sap sucking pests. Both adults and larvae
of white flies suck the sap of an extremely wide range of crops. They have therefore been the
targets of many different types of frequently applied chemical pesticides. This makes crop
protection from whiteflies difficult because:
•

Intensive use of pesticides has inevitably led to the build up of resistance to a range of
chemical active ingredients. An IPM programme is therefore very important, as this will
optimize the contributions made by biological control agents as well as physical and
cultural controls.

•

Rotation is not an effective tool at controlling whiteflies because there are too many
alternative hosts.

•

Control of whiteflies, particularly Bemisia tabaci, is essential because these whiteflies can
also infect crops with virus diseases which are not possible to control and can kill the plants.
Whitefly needs to be controlled – irrespective of the type of whitefly.

Integrated Pest Management of whiteflies is therefore important – as it uses a range of control
methods and does not over-rely on chemical pesticides. The whitefly life cycle is very fast, so
huge populations can build up in a crop, if early interventions are not made. Bemisia and
Trialeurodes have similar life cycles and control methods.

Whitefly infestation bean leaf

Trialeurodes (two larger adults) Bemisia (one smaller adult)

Female adult whiteflies lay eggs on the leaf; eggs hatch into mobile larvae ‘crawlers’ which move
around to find a place to ‘plug into’ the leaf and start feeding; once the crawler has ‘plugged in’ it
changes form into a ‘scale’ which is no longer mobile; as the scale grows it
eventually pupates on the leaf.
An adult whitefly will emerge for this scale on the leaf by pushing its way out of the casing.
The cycle begins again, as females lay more eggs.

Louise Labuschagne
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Damage symptoms

Life cycle of white fly

Whiteflies reproduce very fast and the sap, which
they suck from the leaves, falls onto the leaves
below. This sugary solution supports the growth
of a black sooty mould (fungus), which causes
cosmetic damage and also blocks out the sunlight,
reduces photosynthesis. This badly affects yields.
Foliar sprays of Real Bacillus subtilis can remove
sooty mould from a wide range of crops.

Agronomic Interventions
Reduce migration into crops
• The adult whitefly is ‘cold blooded’ and must therefore absorb heat from the sun in the
morning, to enable it to fly. At night, when temperatures fall – whiteflies cannot fly.
Therefore crops that are infested with whitefly should be removed after cropping has
finished, when temperatures are cold (early morning or early evening) to avoid ‘clouds’ of
whitefly moving from crop debris onto newly planted crops. Infested crop debris should be
ploughed into the ground to bury scales as quickly as possible.
• Do not plant young crops next to older infested crops.
• Use windbreaks to break up the migration of whiteflies from one crop to the next.
• Whitefly adults can be attracted to yellow sticky traps. These can be used in some
circumstances to reduce the number of flying adults. However, sticky traps can also trap
and kill important parasitic wasps for whitefly and leafminer and care should be used when
using this method. Seek advice on assessing the need for this intervention from an
experienced IPM practitioner.

Check out our sticky traps on our On Line Shop and get them
delivered to your nearest Wells Fargo Depot.

Overseas customers should contact us at
sales@realipm.com
Louise Labuschagne
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Physical controls
•

Horticultural spraying oils, including those made from neem oil, are effective at destroying
the integrity of the scales and result in lower emergence of adults from treated areas.
• A 10% starch solution will also provide some control by dehydrating the scales on leaves, by
an osmotic effect. Starch has a greater osmotic potential than the scale – so draws water
out of the scale.
• Detergent sprays made up from Teepol or commercial horticultural soap sprays have a detri
mental effect on whitefly scales because it ‘dissolves’ the waxy cuticle – also leading to
dehydration.
• These physical control methods only have a contact effect, so the ultimate level of control is
limited by how effective the spray coverage is.
Plant spacing and fertiliser programme
•
•

Optimum spray coverage requires good calibration of sprayers.
An open canopy structure allows sprays to penetrate the canopy better. Over application of
fertiliser (particularly nitrogen) and a close spacing – will produce a dense crop canopy that
makes it difficult for sprays to contact the under-leaf surface where the whitefly scales are
positioned.
• Excess nitrogen also makes a succulent leaf that is very attractive to whitefly, leafminer and
thrips.

Badly maintained spray
equipment will reduce
the efficacy of a crop
protection programme.
Is it time to buy a new knapsack sprayer?

CHECK OUT OUR ON LINE SHOP
for knapsacks and yellow nozzles.
www.realipm.com

Need to have a good practical training in
Safe and effective use of Pesticides?

CP15 knapsack and
yellow nozzles.

Louise Labuschagne

Book in on our One-Day Training Course.
training@realipm.com | lee@realipm.com

www.realipm.com

22.

Chemical Interventions
There is widespread resistance of whitefly across the globe to a range of chemical pesticides.
A Resistance Management Strategy is essential. Consultancy and training from IPM companies
will support programme managers in the design and implementation of a Resistance management
strategy for whitefly, which protects the effectiveness of remaining useful active ingredients.
•
•

The use of compatible chemicals is very important if the efficient parasitic wasps (such as
Encarsia and Eretomcerous) are to make a contribution to the control of whiteflies in beans.
Check out the Real IPM Pesticide Compatibility Charts on our website www.realipm.com

Biological Interventions
There are many naturally occurring parasitic wasps, and predators that are able to control whitefly,
if compatible spray programme for all other pests and diseases in beans are implemented.
•

If a compatible spray programme is implemented – it may not be necessary to purchase
commercially reared beneficial insects. Natural migration will occur form the local environment.

•

However. The natural migration may be too slow and too late. In which case it is possible to
purchase useful commercially reared beneficial insects (Encarsia, Amblyseius swirski) and
bio-pesticides (Real Metarhizium 69)

When Encarsia has parasitized whitefly scales –
the scales turn black. This makes them easy to
distinguish from un-parasitized whitefly scales,
which are white. (top)

Encarsia wasp laying an egg in a whitefly scale
(bottom). Its egg will hatch inside the scale and
develop into a pupae and then an adult Encarsia
wasp. The adult Encarsia emerges through a hole,
which it eats out of the scale.

Louise Labuschagne
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Thrips (Frankliniella occidentalis and Megalurothrips)
Useful information about thrips
Thrips adults are the only part of the life cycle able to fly. They are the stage, which is capable
of invading the young crop. The adult females lay many eggs inside the leaf blade and flower
tissues – not on the leaf surface.
Young, newly emerged bean leaves are very attractive to thrips. Since there are many generations on the life of a crop, it is important to have a thrips control strategy from the early weeks
of the crop, to prevent the exponential population build up in the crop. Late commencement of
crop protection interventions can lead to less effective controls and increase the risk of
pesticide residues and damage to harvested pods.
The eggs hatch into a non-flying juvenile thrips that feeds on the leaf tissue by scraping the
flesh out from under the epidermis. This causes feeding damages to look like ‘slivery specks’,
where the green flesh has been scarped out and the reflective epidermis remains.
Before the juvenile can become an adult thrips it must drop to the ground as a pre- pupae and
pupal stage. Neither of these stages are feeding stages, so they are not killed by chemical
pesticides. Similarly chemical pesticides do not kill eggs because they do not ‘feed’ and ingest
chemicals.
(Frankliniella occidentalis)
Thrips life stages from top
to bottom of image:
• egg,
• juvenile stage 1,
• juvenile stage 2,
• pre-pupa,
• pupa,
• adult male
• adult female

Agronomic interventions
The agronomic interventions described for whitefly are relevant to thrips.
• Thrips adults can be attracted to both blue and yellow sticky traps. See comments on sticky
traps under whitefly section.
• Deep ploughing can invert the top surface of the soil, containing thrips pupae and prevent
them from emerging. Take care not to bring up sub-soil in the process.
• Dwarf mexican marigold is very attractive to thrips and can be used as a trap crop. Thrips
must be controlled in the trap crop, so that they do not build up and cause more damage in
the french bean crop. Seek advice on how to do this from an experienced IPM practitioner.

Louise Labuschagne
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Chemical interventions
Resistance to chemicals is also a common problem globally. An IPM programme and a robust
Resistance Management strategy designed with the assistance of crop protection specialists
are important.
• Alternate chemicals from different IRAC groups. www.irac-online.org
• Do not ‘block spray’. (i.e. do not apply the same chemical more than once in succession)
• Ensure that pesticides are compatible with natural enemies of thrips are used. Consult your
local biological control company for advice.
• Ensure good coverage of the crop canopy as thrips have a cryptic habit – hiding in flowers
and leaf axils during the day.
However, thrips adults emerge from hiding places at two distinct times of day – one hour after
sunrise and two hours before sunset. They do this because this is when they meet the opposite
sex and mate, as well as to absorb the suns heat into their body. This makes them easier to
contact with sprays (bio-pesticides and chemical).

Biological interventions
There are several natural enemies of thrips
including predatory mites (Amblyseius spp) and
entomopathogenic fungi (Metarhizium and
Beauveria). These can be purchased from local
biological control companies. Contact your
suppliers for more information and advice on
compatible chemical spray programmes, application rates of biological controls and timings.
•

Predatory mites such as Amblyseius cucumeris and Amblyseius swirski will only prey on the
first two juvenile instars and have little effect on adults or the stages in the soil (pre pupae
and pupae). Amblyseius montdorensis will also prey on second instar thrips.

•

Amblyseius swirski works better if there are two prey sources, whitefly and thrips.
Amblyseius cucumeris and Amblyseius montdorensis do not ‘need’ two prey sources to be
effective.

•

Hypoaspis is a predatory mite that lives in the soil and reported to have some effect on the
soil stages of thrips. It is also available commercially in Africa and many parts of the world.
It is more effective if combined with a compatible entomo-pathogenic fungus.

•

Entomopathogenic fungi such as Real Metarhizium 69 are useful as either a soil drench
(for pupae and pre pupae) or a canopy spray (for adults and juveniles).
Contact sales@realipm.com

•

Some commercial bio-pesticides have successfully been tank mixed
with chemicals for a measurable synergistic effect on thrips control
as well as a resistance management strategy for important
chemical active ingredients such as spinosad.
Louise Labuschagne
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Amblyseius attacking a juvenile thrips

Leafminers (Liriomyza spp.)
Useful information about leafminers
The soft leaves of young bean seedlings are very attractive to egg-laying leafminer female
flies, which can lay up to 500 eggs each in suitable hosts. There are a few different species
of leafminer, but their life cycles, behavior and control methods are the same.
Leafminers are officially Notifiable Pests in produce exported to Europe. It is essential that
they be controlled effectively to prevent produce being rejected due to infestations. There are
pesticide resistance issues with the control of leafminers and an IPM programme is important.
The life cycle of leafminers has a lot in common with the thrips life cycle, as part of it occurs in
the soil. The eggs are laid into the leaf blade. Only females can puncture the leaf. These holes
can be used by male and female adults as feeding holes. About 15% of these holes are also
used to insert an egg.

Leafminer adult (Liriomyza huidobrensis)
are tiny flies about 1.5 mm in length

Leafminer larva dissected from leaf and one still inside the leaf
tunnel

The larvae which hatch inside the leaf will start to feed on the green flesh of the leaf, creating
tunnels within the leaf blade that are the characteristic ‘mine’ that gives rise to its name –
leafminer. When fully fed, the larvae will emerge from the leaf and drop to the soil to pupate.
The pupae are only just beneath the surface of the soil.

Agronomic interventions
• Leafminers are weak fliers and barriers about 50 cm in height can reduce migration into crops.
• Some crops are much more attractive to leafminers than french beans. Broad beans can be
used as ‘trap plants’ for leafminers. But the must be controlled in the trap crop, so that they
don’t become a greater problem in the french bean crop later.
• Leafminers are attracted to yellow sticky traps, but so are important parasitic wasps, such as
Diglyphus.
• Deep ploughing can invert the top surface of the soil, containing leafminer pupae and prevent
them from emerging. Take care not to bring up sub-soil in the process.
Louise Labuschagne
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Chemical interventions
It is difficult to control leafminer with pesticides alone. There are however, some chemical
pesticides for leafminer (cryomazine, azadirachtin), which are compatible with parasitic wasps
of leafminer (Diglyphus).

Biological interventions
The management of naturally occurring parasitic wasp populations is probably the most
effective means of controlling leaf miner. It is possible to harvest local populations of the
parasitic wasp from crop debris and apply these to young crops to stop the build up of
leafminer generations in the crop and on the farm as a whole.
Seek advice from an experienced IPM practitioner to set up these systems.
•

Diglyphus is a small parasitic wasp that lays eggs in the tunneling leafminer larvae
inside the leaf. The egg hatches and feeds on the larvae, stopping the tunneling in the
process. When fully fed, the Diglyphus larvae will pupate within the leaf. It finally emerges
as an adult wasp from the leaf.

•

It is possible to harvest Diglyphus from parasitized mines in crop debris. Simply place crop
debris in a closed cardboard box with plastic jam jars attached to holes in the walls of the
box. The Diglyphus fly to the light in the jam jars, from where they can be harvested and
re-distributed.

Diglyphus laying an egg in a
leafminer larva within the leaf.

•

Certain strains of Metarhizium will infect both the adult leafminers and the pupae in the soil.
Seek advice from an Real IPM Field Consultant.

Louise Labuschagne
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Aphids (Aphis fabae) and (Aphis craccivora)
Useful information about aphids
French beans can be seriously infested with black bean aphid, which reproduces very fast and
can become dense colonies on stems, leaves and flowers. Badly infested, young plants can dry
out and even die.
They suck the sap from the plant, severely stunting growth. Once again, resistance to pesticides
in some areas may be affecting the ability of certain pesticides to effectively control this pest.

Black bean aphids (Aphis fabae). Heavy attack of black aphids on a French bean plant.
A.M. Varela, icipe
During feeding, excess sugary sap solution will drip from aphid bodies. Black sooty mold will
grow on this sugar solution. This further reduces yield by interfering with the ability of leaves
to photosynthesize. Bean quality will be affected by sticky, black mold.
Aphids are also vectors of diseases, including the bean common mosaic virus. This is also a
disease of passion fruit (woodiness virus). French beans should not be intercropped with
passion fruit for this reason.

Chemical interventions
Aphids can become resistant to chemical pesticides if they are routinely used without rotating
the various chemical groups. This might become more of a problem with pyrethroids pesticides
which have short PHI periods and therefore more likely to be sued during the picking period.
Prevention is better than cure, as far as aphids are concerned, since they can build up rapidly.
A full IPM programme is important for aphid control. Take advice on the compatibility of
chemical pesticides on beneficial insects. Try to use chemicals, which are more compatible,
even if they are slightly more expensive. Aphid damage is also ‘expensive’.
A pyrethroids pesticide is likely to kill up to 75% of all aphid predators or parasitoids and this
harmful effect could last up to 10 weeks – even after a single spray.

Louise Labuschagne
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Agronomic interventions
Aphids will create dense colonies, which are difficult to penetrate with chemical sprays. Slightly
wider plant spacing will help with spray penetration, but there will be a yield loss as a result if
this.
Keep weeds under control, as this will interfere with spray cover of the crop plant. Planting
‘insectary plants’ which have small flowers and produce nectar, nearby will help encourage
parasitic wasps that lay eggs in aphids. Such plants include many of the Umbelliferous plants
such as dill.

Aphid predator (lady bird) feeding
on pollen and nectar from dill
flowers

Biological interventions
Real Metarhizium 62 is useful for the control of aphids.
Routine applications of Met 62 are necessary during vegetative growth to reduce the build up
of aphids. Since aphids reproduce very rapidly, the optimum benefit of Met 62 comes with a
programme of sprays. The Pre Harvest Interval (PHI) is zero days and it could be sprayed
throughout the harvest period.
Met 62 will not harm natural enemies of aphids, which are numerous and include ladybirds,
hoverflies, lacewings, anthocorid bugs and parasitic wasps such as Aphidius.
Met 62 is available in large and smallholder pack sizes.

Louise Labuschagne
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Root knot nematode (Meloidogyne spp.)
Useful information about root knot nematode
Root knot nematode is a very small eelworm that attacks the roots of many types of plant.
It ‘hijacks’ the plant’s nutrients to make large swellings in the roots, where it lives and feeds.
These swellings are the characteristic ‘knots’ in the roots that give rise to its name.
Root knot nematode can sometimes be confused with the beneficial nitrogen fixing galls on
roots caused by Rhizobium. The Rhizobium ‘nodules’ are on the outside of the root and can be
rubbed off by hand. This makes them easy to distinguish from infection by root knot nematode,
which is not on the outside of the root. Root knot nematode ‘galls’ are swellings within the plant
root and cannot be rubbed off.

Rhizobium galls can be rubbed off the root and
when cut open, often have a pink colour inside

Root knot nematode galls cannot be ‘rubbed off’

Root knot nematode is a sedentary endo-parasitic nematode, which means that it does not
move very far in the soil and needs to live inside a plant. The free-living phase is the juvenile
nematode, which moves very short distances in the soil to infect new roots. They can only live
for 2 weeks outside the roots, looking for a new host plant. Juveniles die if they cannot find a
new host within two weeks.

One large female nematode excised from
the root to expose it – easily seen with
naked eye.
Large gelatinous egg mass on outside of
root

Louise Labuschagne
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Juveniles hatch from eggs produced by the single
large female inside each of the galls on the roots.
She lays 500 to 1000 eggs in a gelatinous mass
just outside the large gall – and then she dies. So
galls on roots may be ‘historical evidence’ that a
large, live, egg-laying female was once in that part
of the root.
Juvenile nematodes enter the root tips, remaining
in one location in the root throughout their life.
Males and females differentiate inside the root.
Males are rare. As the female begins to form, her
presence in the root causes the plant cells nearby
to enlarge, creating a powerful ‘sink’ for nutrients
from the plant. The female has a special feeding
device that allows her to absorb protein from the
giant cells that form the gall.
When fully fed, she will point her egg-laying
apparatus outside the gall and exude her eggs
onto the outside of the root in a gelatinous mass.
Eggs are killed by dehydration.

REAL FACT
Although nematodes in general
cannot move far in the soil, they
can be present in river and lake
water due to soil water run-off
from infected ﬁelds.
Daily irrigation can ‘apply’ 10 to
25 million nematodes to the
crop per hectare per day.

Agronomic interventions
•

Before planting the beans, It is possible to kill the mobile nematodes in the soil (temporarily
outside of the root) by removing all weeds and host plants from the area for 2 weeks. They
will die if they cannot enter a host within 2 weeks.

• Nematode eggs are killed by dehydration. After removal of the crop – post harvest ‘disking’
of the soil will dry it out and kill remaining eggs.
• Application of water to soil treated (as described above) will make any surviving eggs hatch
into mobile juvenile nematodes. They will die if they cannot enter a host within 2 weeks.
Keep area weed and host-plant free for 2 weeks, before planting beans or any rkn host plant
(tomatoes, peppers, carrots etc.).
• Use borehole water for irrigation in preference to river water, because of the potential of river
water to carry large numbers of nematodes. If this is not possible, settle the river water in a
reservoir before use and allow the nematodes to sink to the bottom of the reservoir. Use a
floating pump to extract the water only from the upper part of the water volume – where
there are less nematodes.

Louise Labuschagne
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• Brassica crops are not a host for root knot nematode and they should be used in rotation
with legumes. This is particularly important where river water is the source of irrigation water
because this is a high risk situation.
• Brassica crop residue has a chemical in it that is similar to some nematicides, which is
released into the soil when it breaks down. If brassica crop waste is chopped, wilted for
two days and then incorporated into the soil, this will reduce the level of certain pests and
diseases in the soil. This is called bio-fumigation. It must be used in conjunction with other
IPM methods to be effective.
• Dwarf mexican marigold and indigenous African marigold also has natural botanical
‘chemicals’ in its leaves. It is reported that if grown as a short six week rotation (12 kilos of
seed per hectare) and then cut, wilted for 2 days before incorporating into the soil – it too can
reduce nematode levels. If it is left for more than 6 weeks to grow it will flower and could
become a troublesome weed in later crops.
• Amendment of the soil with hay made from sun hemp (Crotalaria juncea) has been reported
to have some benefit, temporarily reducing rkn levels, in soils with low organic matter. The
decaying organic matter increases the numbers of beneficial nematodes, some of which
predate on plant parasitic nematodes. Crotalaria is a poor host to many plant-parasitic
nematodes including Meloidogyne spp., Rotylenchulus reniformis, Radopholus similis,
Belonolaimus longicaudatus, and Heterodera glycines.
However, most Crotalaria species are susceptible to
Pratylenchus spp., Helicotylenchus sp., Scutellonema spp.
and Criconemella spp.
• Additional organic matter from sun hemp or other sources
will also temporarily increase the levels of bacteria
(Pasteuria penetrans) and fungi (Pochonia chlamydosporium,
Paecilomyces lilacinous)
• Strong colonization of roots by Rhizobium is reported to
compete with root knot nematode colonization. Rhizobium
seed treatments are commercially available in Africa.
Rhizobium colonization will also occur naturally but may be
too slow or insufficient to have a nematode suppressive
effect.

Sudan grass

• Equipment used in the field (tractor ploughs, jembes etc)
can move nematodes around in the field and should be
cleaned after and before use.

African marigold
Louise Labuschagne

www.realipm.com

32.

Chemical interventions
There are many types of nematodes; some are free living in
the soil, whilst others such as root knot nematode spend
most of their lives inside a plant.
Nematodes are very difficult to kill and nematicides are
often the most toxic type of chemical pesticide (WHO highly
toxic classification). Therefore nematodes that live mostly
inside the plant are more difficult to kill. Integrated Pest
Management for nematodes is therefore very important.
•

Most nematicides can only be applied to the soil
pre-planting because they will otherwise leave an
unacceptable pesticide residue or harm the pant
itself (check Label).

•

Routine use of chemical nematicides is reported
to increase the number of specialist microbes in
the soil that actually degrade the chemical –
making them over time less effective at the same
application rate.

Biological interventions

Mexican marigold

Crotalaria

•

Real Trichoderma asperellum has a unique activity
against root knot nematode, as well as it proven ability to promote root growth in general.

•

Real Trichoderma is the only isolate of Trichoderma, which is Registered in Kenya and
Ethiopia for the control of nematodes. A possible mechanism for control of nematodes is
the production of the enzyme, chitinase, which disintegrates the cuticle of nematode eggs.

•

It also competes with other common soil borne pathogenic fungi such as Fusarium,
Phytophthora and Rhizoctonia.

•

For optimum control, ensure that seeds are treated as well as the soil before planting.
Seek advice on how to do this. Thereafter, Real Trichoderma should be routinely applied
using drip irrigation to establish the fungus on the roots of plants before infection by
nematodes.

• Azadirachtin (neem) is registered in some countries for nematode control. The effect is more
repellent than destructive of nematodes so needs to be applied frequently during growth.
It is a botanical product.
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The following diagram illustrates how all these interventions can be integrated into an
IPM programme for root knot nematode in beans.

Louise Labuschagne

www.realipm.com

34

Soil borne diseases
Useful information about Fusarium
Fusarium is a common soil borne fungus that is able to live for many years in the soil. There
are many strains of Fusarium oxysporum in the soil, which can be very specific in the crop plants
which it is able to infect. These are called ‘forma specialis’ since the spores left in the soil will
only germinate if the correct plant host is growing nearby. One such forma specialis will infect
beans - Fusarium oxysporum f.sp phaseoli.
The spore germinates and begins to colonize the plant through the plant roots. Once inside it
will proliferate in the plants vascular system, where a lot of the plant nutrients are moving. The
growth of the Fusarium inside the plant, blocks the movement of water and the typical wilting
symptoms occur. When the plant dies, the Fusarium spores return to the soil via crop debris and
the cycle begins again. Fusarium can also be seed borne.

Useful information about Rhizoctonia, Sclerotinia, Phytophthora and Pythium
The Fusarium cycle is very similar for many of the other potential soil borne fungal pathogens,
such as Rhizoctonia, Phytophthora and Pythium. There are very few chemical fungicides able
to cure such diseases, and close attention to a full IPM programme will help mitigate problems
with soil borne pathogens.
Damping-off of seedlings will occur if plants are grown in over wet soils. A complex of fungal
pathogens such as Rhizoctonia, Phytophthora and Pythium causes damping-off. Wire stem
damping off symptoms are caused by Rhizoctonia. Rhizoctonia and Sclerotinia form resting
spores and can remain dormant in the soil for long periods.
Both Pythium and Phytophthora have motile zoospores and can swim in water. They will spread
the disease rapidly if furrow irrigation is used. The zoospores can also be present in river water
and spread by irrigation systems that use river water.
Under poor agricultural practice (over wet soils, poor air circulation) these soil borne pathogens
can also cause crown and root rot symptoms in more mature plants. Once this occurs, there is
very little that can be done to save the plant. Good Agricultural Practice should prevent this
form happening.
Rotting plants and damping off are symptoms of poor growing. It makes little difference if the
disease is identified correctly or not. The solution is the same – improve agricultural practice
and the problem will decline.

Agronomic interventions
•

It is important to use clean, certified seed that is free of Fusarium infection. The seed label
should indicate this. Some countries insist that the imported seed is treated with a fungicide
for this reason. The use of self-saved seed could increase the risk of Fusarium infected seed.
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•

Crop rotation is very important since the fungus is very specific and cannot infect the crops
grown in between the bean plantings. If beans are planted in the same ground without
rotation this could lead to s build up of Fusarium in the soil.

•

Plants which are under water stress (either too much water of too little) will be more
susceptible to infection by Fusarium. Good Agricultural Practice is very important. Use high
raised beds, to improve drainage in soils which are too wet; use drip irrigation to apply water
‘little and often’ and rotate crops with non-host plants such as brassica.

•

Do not leave obviously infected plants in the field. The fungus will continue to grow in the
dying plant and increase the potential inoculum of disease spores in the soil for subsequent
crops. Carefully remove the plant and roots; place in a bag to take out of the field, bury
infected plant material or chop and compost properly.

•

Contaminated soil on machinery used to turn soil or tractor tyres, can move soil borne
pathogens around. Make sure that badly infected fields are the last field to be sprayed in
a day and carefully wash farm machinery after use – to prevent infected soil from being
moved around the farm.

Chemical Interventions
•

There are very few effective chemical fungicides for soil diseases. Read chemical labels for
Registered products carefully and follow instructions.

•

Badly infected soil can be sterilized using various soil sterilization products. These are
usually highly toxic to humans and require operators to be well trained in application
methods and provided with full PPE equipment. Many customers will not allow soil
sterilization chemicals to be used.

Biological Interventions
•

Trichoderma is a naturally occurring beneficial fungus from the soil. There are some isolates
that are antagonistic towards Fusarium and many of the other common soil pathogens
(Pythium,Rhizoctonia, Sclerotinia, Phytophthora etc.). Real Trichoderma is mass-produced
and Registered as a bio-nematicide in Kenya and Ethiopia.

•

Apply Trichoderma as a seed treatment, so that the Trichoderma immediately colonizes
the youngest roots of the newly germinating seed. Rapid and complete colonization of the
roots by an antagonist such as Trichoderma or Bacillus subtilis can provide significant
protection to the roots of plants from attack by soil borne pathogens and nematodes.
See Label for full information.

•

Apply organic matter to the planting line for the crop, prior to planting. Treat this trough of
organic matter with Real Trichoderma, about 3 weeks before planting the beans. Keep the
organic mater moist during this pre planting period - to allow the Trichoderma to grow on
the organic matter. This will increase the amount of Trichoderma in the soil before planting
the seeds.
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After flowering and during harvest
This period is very attractive to certain pests, which feed on the pollen, and delicate flowers of
french beans and later are able to lay their eggs on and inside the developing bean pod.
Foliar diseases may be more obvious during later development of the bean canopy because of
the dense canopy – which encourages diseases to spread. However, diseases begin to develop
much earlier in the life of a crop and a preventative programme is more effective that a curative
programme.
Most of the pests and diseases featured in Part 1 (seed and seedling pests and diseases) will
also be a problem as the plant grows bigger and starts to flower.
PESTS
• Spider mite (Tetranychus urticae)
• Bollworm (Helicoverpa armigera)
• Legume pod borer (Maruca vitrata)
• Leaf feeding bugs (various)
DISEASES
• Bean rust (Uromyces appendiculatus var. appendiculatus)
• Halo blight (Pseudomonas syringae pv. phaseolicola)
• Angular leaf spot (Phaeoisariopsis griseola)
• Powdery mildew (Erysiphe polygoni)
• Bean mosaic virus (BMV)

Spider mite (Tetranychus urticae)
Useful information about spider mites
French bean is very susceptible to attack by spider mite. The tiny mites live on the underside of
leaves where they build up rapidly, by feeding on the sap of the plant. Leaves appear speckled with
light patches where the green chlorophyll has been sucked out of the leaf.
They lay hundreds of eggs. Within a week, the population can go up 2.7 times if the weather is hot.
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Agronomic interventions
• It is possible to wash spider mites from leaves
with high-pressure water. A good IPM prophylactic
programme should have prevented this level of
damage from occurring.
• Sprays with starch (10% w/v) can kill spider mites
by the osmotic pressure that the solution exerts on
the body fluids of the mite. However, good underleaf cover is needed for this to have an effect.
• Horticultural soaps may be recommended for
aphids or mites. Take care to test for scorch with
soap sprays and never spray in the heat of the day.

Chemical Interventions
• Attempting to control mites with chemicals alone
can increase the risk of resistance and result in
damage to the crop.
• An IPM programme that integrates compatible
pesticides with predatory mites is the most
sustainable approach to this pest problem

Biological Interventions
There are many predatory mites, beetles and wasp
larvae that feed on mites. A compatible chemical
spray programme must be used if the grower is to
take advantage of these biological controls. Some
of these predators are mass produced in Kenya and
available to growers.

REAL FACT
Spider mites usually have two spots
on either side of the body. These may
close up together into one large spot if
the mites have been feeding heavily.
The mite can even turn a reddish
colour if the plant is stressed in hot,
dry weather.
Spider mite produces a web when it is
present in high numbers. This reduces
the ability of chemical sprays from
getting in touch with the mites.
If unchecked, the mite population will
cause defoliation and eventually the
mites will leave the plant. When this
happens they move to the top of the
plant, or posts nearby and wait for a
gust of wind to move them to a less
damaged plant.

Phytoseiulus persimilis
Phytoseiulus is a predatory mite, bigger than spider mite. It is red and glossy with a pear-shaped
body. It has longer legs than mites and is more active than a spider mite, as it needs to search
for food and mites just sit and suck sap.
It is important to be able to tell the difference between mite eggs and Phytoseiulus eggs. About
one week after the Phytoseiulus is applied; it should be possible to start seeing Phytoseiulus
eggs being laid on leaves. They will only be laid near to mite colonies – so that they can hatch
and begin feeding straight away.
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Phytoseiulus eggs are pinkish and oval – slightly
bigger than mite eggs, which are perfectly round and
pearly white colour. Each female Phytoseiulus will lay
about 60 eggs if conditions are favourable (plenty of
mites to feed on and no harmful pesticide residues).
If it gets very hot (above 40 °C) and dry (below 60%
RH) the number of eggs laid will be lower, but it will
continue to feed and lay eggs.

Phytoseiulus egg (left) spider mite egg (right)

Phytoseiulus reproduces twice as fast as spider mites
under most conditions (except extremes of climate)
and can increase in population 4.6 times per week.
The young Phytoseiulus, which hatch from the egg,
are also pink in colour and very glossy. They have 3
pairs of legs as young larvae and later stages have 4
pairs of legs.
Phytoseiulus can live up to live up to 26 days. In the
absence of prey they are carnivorous and will eat
each other. An adult female lays 50 - 60 eggs that
hatch in 5 days and complete their lifecycle in 9 - 11
days at 18°C.
Real IPM Kenya produces predatory mites can
provide training courses in IPM to assist growers in
identifying all major pests and their natural enemies.

Phytoseiulus egg (left) young Phytoseiulus (top right),
young spider mite (lower right)

Comparison of spider mite and Phytoseiulus (size, shape and colour)
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Leaf feeding beetles
Useful information about leaf feeding beetles
There are many types of bug that will cause damage to the bean crop at this stage. Since they
are able to fly, they are very difficult to control. They will often feed on a wide range of crops,
which means that crop rotation does not help.

A wide range of beetles will attack bean leaves – striped weevil (top left), tip wilter (top right),
striped flea beetle (bottom left), spiny brown bug (bottom right)

Symptoms range from holes in the middle and
edge of leaf margins; lesions on pods, shriveled
pods and wilted growing tips. Heavy infestations
can cause defoliation. A serious attack from leaf
feeding beetles can cause significant yield
reductions. Often, foliage feeding beetles and
weevils will have part of their life cycle as a root
feeding grub in the soil

Beetle feeding damage
Louise Labuschagne
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Agronomic interventions
•

Avoid continuous production of beans in the same place, as this will encourage the build up
of leaf feeding beetles and weevils.

•

Handpick beetles from the plant in the early morning, when they have not warmed up too
much and are less mobile. Each adult captured and destroyed will reduce the number of
eggs laid in the crop and slow down the build up of the pest population.

•

Remove all plants that have been destroyed by beetle larvae feeding on stems and roots –
since the plants will not yield heavily and the beetle population must be controlled. Kill the
larvae.

•

Sometimes weevils are more active at night and they are easier to collect by hand with a
torch at night.

In areas where leaf damage has occurred check the soil for larvae of the beetles and
weevils and destroy these. Deep ploughing
can bury the larvae below a level where
they can successfully re-emerge. Care
must be taken not to bring up sub-soil
during this procedure.
Larvae of striped bean weevil in stem

Chemical Interventions
•

Read the Label carefully and only use pesticides in accordance with the correct application
rate and PHI.

Biological interventions
•

The entomo-pathogenic fungi (bio-pesticides), which are used for other pests such as thrips,
may have an effect on leaf feeding beetles. Ask Real IPM for advice.
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African bollworm and legume pod borer
African bollworm (Helicoverpa armigera) is a very common pest of beans and a wide range of
other crops in Africa. The legume pod borer (Maruca testulalis) can also be an important pest.

Useful information about pod borer
Bollworm is an EU Notifiable pest, which must not be found inside a bean exported to the EU.
A whole export consignment of beans can be rejected if contaminated pods are found.
They are both nocturnal moths, which lay eggs on leaves, flowers and pods.The young bollworm
caterpillar bores into the bean pod and continues to feed. It will leave a discrete entry hole in the
pod. Legume pod borers prefer to feed on parts of flowers and buds, causing flower abortion, but
will also be found in pods.

Legume pod borer larvae with discrete
spots along the back and a dark
brown/black head.(above left). Maruca
spins webs between flowers, stems and
pods. It will pupate either within the
webs or in the soil. Maruca lays 200 –
300 eggs.

Bollworm larvae (below left) has distinct
striped markings. 40 mm long at full
development. Its colour varies markedly,
ranging from very dark brown to green or
yellow. Black and white sinuous lines run
along the entire length of its body. It
pupates in the soil. A bollworm female
lays up to 3,000 eggs during its life cycle.

Agronomic Interventions
• Light traps and trap plants can attract bollworm adult moths away form the crop plants.
But these must be keenly monitored and routinely treated for bollworm. Light traps can be
coupled with water trays, where adult moths flounder and drown. Trap plants such as cowpea,
sorghum and sunflower must be regularly inspected and caterpillars collected and destroyed.
• Remove and destroy damaged pods. Do not allow the caterpillar to develop in the field and
pupate in the soil. Each adult emerging from a pupa could lay 3,000 eggs.
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Trap crops for bollworm – sorghum (left) sunflower (right)

Chemical Interventions
• Due to the high egg-laying capacity of these pests, it is important to anticipate their arrival
into a crop and begin a prophylactic spray programme in advance of having a high bollworm
population. Pheromone traps are commercially available for both bollworm and legume pod
borer. Use these traps to identify general trends of pest populations on the farm and the
arrival of the pests. Do not try to use the pheromone traps to monitor pest levels in individual
small fields, as this may give false information about the general risk on the farm. Generally,
if the pest is present anywhere on the farm, all crops should be sprayed with a preventative
programme because the moths are very mobile over several kilometers in one day.
• Resistance to chemical pesticides is widely reported and an IPM programme is important.
Alternate chemical IRAC groups.
• Try to use pesticide active ingredients that are compatible with biological control agents so
that an IPM programme is feasible. Seek advice Real IPM.

Biological Interventions
• There are commercially available bio-pesticides for bollworm, which include baculovirus based
products and entomo-pathogenic fungi which may have an effect on both bollworm and legume
pod borer. These include fungi such as Real Metarhizium 69 and bacteria such as Bacillus
thuringiensis. Seek advice form your suppliers about how to use these most effectively.
• The entomo-pathogenic fungi will have more of an effect when applied to the soil, as the fungi
has come from the soil and is killed by UV light. Both bollworm and Maruca will pupate in the soil.
• They must contact the pest to be effective, so spraying at night when moths are active is
important. Daytime sprays will not contact adult moths as they are nocturnal. The larvae of
Maruca pod borer are also only active at night – moving from flower bud to flower bud. Night
sprays will be more effective.
• If a bio-intensive programme is used, spraying bio-insecticides, it will also enable beneficial
insects to migrate into the crop more quickly . These natural enemies include the parasitic wasp,
Trichogramma which lays eggs in caterpillar eggs, killing them and therefore preventing young
caterpillars from tunneling into the pods.
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Bean rust (Uromyces appendiculatus var. appendiculatus)
Useful information about rust
As the bean canopy develops, it is susceptible to infection by air borne rust spores. The spores
germinate on the leaf and penetrate through stomata, feeding on the leaf material. Initially the
infected leaf area will appear as a yellowish spot.
The fungus will form a reddish brown pustule as it matures, erupting through the leaf surface.
The rust pustules are often more numerous on the underside of the leaf, but can also be found on
stems and pods in extreme situations.
Spores are spread by air or by mechanical means (pickers hands and farm equipment).
Long periods of leaf wetness when temperatures are also warm, will encourage this disease.

Bean leaf rust symptoms

Agronomic Interventions
• Try to grow varieties, which are less susceptible to rust.
• In seasonal warm periods when rains are also expected, increase the distance between plants
so that the leaves can dry more quickly after rains.
• Plough in plants that are badly infected. Rogue bad plants during the growing season, if it is
not possible to treat them for rust – to prevent spores from spreading. Put the infected plants
in a bag before carrying them out of the field. Either use the removed plants for animal fodder
or compost them under a plastic cover to prevent spores getting air borne.
• Try to intercrop with non-susceptible crops to reduce the spread of the spores and infection.
• Do not use excessive nitrogen fertiliser, as this makes the leaf soft and more rust will develop
in the leaf. Ensure adequate potassium fertilization.
• Keep weeds, including volunteer beans, down on the farm.

Chemical Interventions
Follow instructions on the labels of fungicides approved for rust in beans. If it is a contact action
fungicide, ensure that the correct amount of water is applied – not too much and not to little to
ensure good cover. ‘Good cover’, means that the spray water does not ‘run-off’ the plant.

Biological Interventions
Real Bacillus subtilis is Registered in some African countries as a bio-fungicide for powdery
mildew. It is also reported to provide very good control of rust and powdery mildew on beans.
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Halo blight (Pseudomonas syringae pv. phaseolicola)
Useful information about halo blight
Halo blight is a bacterial disease that affects mostly the leaves but also pods of beans. It is seed
borne and spreads from plant to plant by rain splash and movement of farm workers and
machinery. Rain splash and overhead irrigation will spread the bacterial infection.
The bacteria enter the leaf through stomata and wounds on the plant. It survives between crops
on weeds, infested crop debris and on contaminated seed.
Early symptoms on leaves are very small ‘watersoaked’ spots. A larger greenish-yellow ‘halo’ will
develop around this initial infection site. If the
halo is more narrow and a lemon-yellow colour,
this is probably common bacterial blight (which
has a similar life cycle). If temperatures are very
high, the halo may not appear at all.

Careful examination of the centre of the spots will reveal the bacterial ooze, which is usually
light cream or silver in colour. Pods can also be infected and will lead to shriveled seeds.
If infected seeds are planted, the cotyledons will exhibit symptoms of stem girdling or joint rot.
If in doubt about the identification of the disease in seedlings, the stem should be severed and
the cut end immersed in a glass of water. If it is a bacterial infection, a white bacterial ooze will
stream out of the cut end into the water. This will not happen if it is a disease caused by a
fungus, such as Fusarium. Pseudomonas syringae is generally believed not to survive well in the
soil, but this aspect of its life cycle is not well studied.

Agronomic Interventions
•
•
•
•
•
•

Use drip irrigation to keep leaves as dry as possible.
Do not start work in fields infected with halo blight until the leaves are dry.
Rotate beans with non-host crops such as small grains for at least two years.
Only use certified seed and where possible varieties which are less susceptible.
Practice strict sanitation of weeds and volunteer beans early in the following season.
Ensure infested crop debris is quickly and completely incorporated in the soil immediately
after harvest.

Chemical Control
Copper sprays are generally regarded as the most effective means of control, but must also be
used with the above cultural controls to be effective.

Biological control
There are no Registered bio-pesticides for halo blight, but there are reports in the literature of the
antagonistic effect of Bacillus subtilis.
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Angular leaf spot (Phaeoisariopsis griseola)
Useful information about angular leaf spot
Angular leaf spot can be a seed borne fungal disease but most infection comes from air borne
spores and rain splash from infected plants. Continuous wet periods of one or two days are
needed for successful infection of leaves. Spores enter the leaf through the stomata.
Leaf symptoms of this disease are confined between the leaf veins, giving rise to the shape of
the lesions and the name of the disease. Infections begin as a brown spot with a tan or silvery
centre. Sometimes this can be associated with a yellow halo that spreads throughout the leaf
before causing the whole leaf to senesce.

Close examination of the lesions from the underside
Leaf symptoms of angular leaf spot
of the leaf will reveal small dark tufts that hold spores.
These spores can be dislodged and either spread by
wind or water-splash.

Pods, stems and petioles can also become infected. These lesions are very similar to those
of anthracnose – circular, black and sunken.
The disease can survive on infested crop debris but will eventually decline if it is buried in
the soil.

Agronomic Interventions
•
•
•
•

Use certified seed free of the disease
Deep plough infested crop residues
Wait until leaves are dry, after rain, before beginning work in the field.
Grow varieties that are less susceptible

Chemical Interventions
Anticipate infections when there have been one or two days of continuous rain

Biological Interventions
There are no Registered biological controls for angular leaf spot, but there are reports of
bacterial bio-pesticides providing some control.
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Powdery mildew (Erysiphe polygoni)
Useful information about angular powdery mildew
Powdery mildews are a common disease of many crops during periods of moderate temperatures
and overcast days. Each species of powdery mildew can be very specific to only one crop type.
The powdery mildew that affects beans is Erysiphe polygoni.
The airborne spores of this fungal disease do not require free water on a leaf surface to germinate.
It is in fact killed by too much free water on a leaf.
The white powdery spore masses can occur on the upper or lower leaf surface. Extensive infection
will reduce yields and may cause defoliation. If uncontrolled, the disease can also infect pods,
stems and petioles.
A white powdery mould appears on the upper leaf surfaces. Severely diseased leaves turn yellow
and die. Leaf petioles, stems and pods can also be affected.

Powdery mildew on bean leaves
(Photo: Courtesy ICIPE)

Agronomic Interventions
• Deep plough infested crop residues
• Wait until leaves are dry, after rain, before beginning work in the field.
• Grow varieties that are less susceptible to powdery mildew,

Chemical Interventions
•
•

Ensure that good spray cover is used to apply powdery mildew fungicides.
Sulphur generally provides good control of powdery mildews. Care should be taken if the
beans are destined for the processing market if sulphur sprays are used.

Biological Interventions
Real Bacillus subtilis can provide very good control of powdery mildew on a range of crops.
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Bean Common Mosaic Virus (BCMV)
Useful information about BCMV
This is the most common bean virus in parts of Africa. It is spread by aphid vectors and wild
legumes may be an important source of this disease. It is also seed borne.

Bean Common Mosaic Virus on bean leaves
(Photo: http://kasksu.com)

Bean Golden yellow Common Mosaic Virus on bean leaf

Agronomic Interventions
• Use certified seed
• Remove plants with symptoms to reduce risk of aphids spreading the disease

Chemical Interventions
• There are no chemical controls for BCMV
• Ensure aphids are kept under control

Biological Interventions
• Real Metarhizium 62 is a unique isolate of this insect-killing fungus that will kill aphids with
out killing the natural enemies of aphids.
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