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Real IPM has also produced a mixture of other beneficial microbes to help
combat pests and diseases and act as a plant stimulant in smallholder crops

MAZAO MIX
Mazao Mix contains:
• Trichoderma asperellum
(good fungus for root knot nematode, soil and foliar diseases
and bio-fertiliser)

• Bacillus subtilis
(good bacteria for soil and foliar diseases and bio-fertiliser)

• Metarhizium anisopliae
(good fungus for insect pests)

INTEGRATED PEST MANAGEMENT (IPM)
IPM uses several different methods to reduce the level of pests and diseases and allow beneficial
insects to come into the crop to help kill the pests.
• Cultural,
• Physical,
• Biological
• Compatible chemical pesticides.

DON’T KILL FRUIT FLY PARASITOIDS WITH HARMFUL CHEMICALS
Avoid using chemical pesticides without consulting your Real PM advisor first.
For information on which chemicals are safer for beneficial insects:
Download the: Fungicide Compatibility Charts and the
Insecticide Compatibility Charts

www.realipm.com

FACEBOOK
Like us on Facebook and share your questions, enquiries
and answers with Real IPM and other farmers.

Like us

Real IPM

Follow us
@Realipm

www.realipm.com
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INTRODUCTION
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.
The ability of legumes to fix nitrogen also makes the legumes an important dietary source of
protein for both animals (lucerne) and humans.
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.

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.

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. However an over reliance on chemical pesticides as a prophylactic
preventative programme runs 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 pesti- cides and predatory mites is is more likely to
reduce the risk of crop damage – without the risks of resistance and
exceeding the MRLs.
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.

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.

What is Trichoderma asperellum?
Real IPM produces a beneficial fungus called Trichoderma asperellum, that can 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 produces its own bio-chemicals, which kill nematodes and
plant pathogens.
BIO-FERTILISERS

Frequently
Asked
Questions

Visit our website to learn how Trichoderma works.
For more information download our Frequently Asked Questions series
from the Resources page of our website www.realipm.com

www.realipm.com

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. Or you
can purchase them from our On Line Shop www.realipm.com/buy and
delivered to your nearest Fargo Courier depot in Kenya.
For overseas sales contact: sales@realipm.com | 0725 806 086

www.realipm.com
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GOOD AGRICULTURAL PRACTICES (GAP)
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
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.
Germination percentage should be above 90%
(at least 90 out of 100 seeds have germinated)

Crop debris management

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. Rogueing, removal
of old crops and composting are good practices
that help solve this problem.

Irrigation, drainage and water quality

Water from the river can bring with it several
pests and diseases of legumes. 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. Drip irrigation
is a very efficient means of protecting the plant
because it focuses the crop protection agent

GLOBAL GAP

Realipm
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onto the roots and uses less water for irrigation.
Real IPM biopesticides and bio-fertilisers can be
applied directly to the plant roots using drip
irrigation.

Fertiliser programme & 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. 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

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”)
and between rows varies from 25 - 30 cm (10 12”) (inches) depending on variety of bean.

For more information on a one day training on Good Agricultural Practices, contact
lee@realipm.com or download the IPM Crop Manual on Legumes from:
www.realipm.com/resources
www.realipm.com
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PESTS AND DISEASES (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 contin- ue to affect the crop
throughout its life.

Cutworm

(Agrotis segetum)

Description
Caterpillar-like larvae that live just below the soil surface,
the larvae will curl into the shape of a ‘C’ when hiding in the
soil during the day.
Damage
Typical feeding damage is a cleanly severed seedling at the
soil surface, where the larvae have eaten through the base
of the stem.
Control
• Use of insect-killing fungi, such as Real Metarhizium 69
• Use pheromone traps to detect the adult moth flights.
(White and yellow traps are more effective than green traps.)
• Bait traps can detect the distribution of the larvae hiding
in the soil
• Plough and fallow the field ahead of the planting period
• Weed control and destroy crop residues.
• Avoid wet fields or those, which have been flooded.
• Use of organophosphates (Chlorpyrifos) or application of
systemic neonicotinoids to seeds as chemical intervention
Naturally occurring beneficial insects that will parasitize or
prey on cutworm. Rotation is not a solution
www.realipm.com
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Bean seed fly

(Delia platura) Meigen

Description
An adult bean seed fly is about 1 cm in length - size of a
housefly
Damage
Feeding damage of the larvae will produce galleries in the
cotyledons, young stems and even before they have
emerged from the ground.
Control
• Use of insect-killing fungi, such as Real Metarhizium 69
• Bait traps can detect the distribution of the larvae hiding
in the soil.
• Plough and fallow the field ahead of the planting period
• Weed control and destroy crop residues.
• Avoid wet fields or those, which have been flooded.
• Use of organophosphates (Chlorpyrifos) or application of
systemic neonicotinoids to seeds as chemical intervention

Adult bean seed fly

Naturally occurring beneficial insects such as Opius phaseoli
(wasp) will parasitize or prey on bean seed fly larvae.
Rotation is not a solution

Bean flies

(Ophiomyia spp.)

Damage to seedlings

Description
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
Damage
Yellow blotches on the leaf may indicate bean fly feeding or
egg-laying, when the bean fly larva gets to the base of the
stem, the plant tissue swells and the stem may split. Damage
lowers yield in older plants, younger seedlings wilt and die
Control
• Ensure Good agricultural practices.
• Use of insect-killing fungi, such as Real Metarhizium 69
• Use of organophosphates (Chlorpyrifos) or application of
systemic neonicotinoids to seeds as chemical intervention
There are small parasitic wasps in the Opius family, which
will kill bean flies, these wasps can only be conserved, if the
farmer does not use broad-spectrum pesticides.

Bean fly live stages

www.realipm.com
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Whiteflies

(Bemisia tabaci and Trialeurodes vaporariorum)

Description
Adult whiteflies are small, winged, white insects about 1.5 - 2
mm long
Damage
Whiteflies suck sap from the leaves, which 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, lowering yields.
Control
• Foliar sprays of Real Bacillus subtilis (removes sooty mould)
• Reduce migration into crops and removal of crop debris.
• Do not plant young crops next to older infested crops.
• Use of yellow sticky traps (visit www.realipm.com for more
information)
• Use insect-killing bio-pesticide, Real Metarhizium 69

Two large and smaller
adult white flies

Naturally occurring beneficial insects such as Encarsia,
Eretomcerous and Amblyseius swirskii will control whiteflies.

Thrips

(Frankliniella occidentalis and Megalurothrips)

Description
Thrips are very small (1.25-mm or less), fringe winged, and
yellowish brown to amber with an orange thorax.

Parasitized whitefly scales

Damage
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.
Control
• Use of insect-killing fungi, Real Metarhizium 69 or Beauveria
• Use of sticky traps (yellow or blue) to attract adult thrips.
• Deep ploughing inverts the top surface of the soil,
containing thrips pupae, thus preventing emergence.
• Dwarf mexican marigold is very attractive to thrips and can
be used as a trap crop.
There are several natural enemies of thrips including predatory
mites (Amblyseius spp.) and entomopathogenic fungi
(Metarhizium and Beauveria.)

Thrips life stages: pre-pupa,
pupa, adult male, adult female

www.realipm.com
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Leafminers

(Liriomyza spp.)

Description
A leaf miner is the larva of an insect that lives in and eats the
leaf tissue of plants, leafminer eggs are translucent yellow green in colour and approx. 0.35 mm in diameter, the flies
are about 1.5 mm in length.
Damage
The larvae which hatch inside the leaf will start to feed on
the green flesh of the leaf, creating tunnels within the leaf
blade.
Control
• Deep ploughing inverts the top surface of the soil, containing
leafminer pupae and prevent them from emerging.
• Certain strains of Metarhizium will infect both the adult
leafminers and the pupae in the soil.
• Use of yellow sticky traps (visit www.realipm.com)
• Chemical pesticides for leafminer (cryomazine, azadirachtin)
are compatible with parasitic wasps of leafminer, Diglyphus

Leafminer adult

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

Aphids

(Aphis fabae and Aphis craccivora)

Description
Aphids are very small (2 - 4 mm long), soft-bodied insects.
They have two little tubes at the end of the abdomen

Leafminer larva dissected
from leaf

Damage
They suck the sap from the plant, severely stunting growth.
Aphids are vectors of diseases, including the bean common
mosaic virus. Causes black sooty mold which interfers with
photosynthesis and thus lowering yield.
Control
• Full IPM Programme (take advice on chemical pesticide
compatibility) visit www.realipm.com
• Use Real Metarhizium 62 for control of aphids.
• Weed control
• Encourage parasitic wasp by planting insectary plants.
There are several natural enemies of aphids such as ladybirds,
hoverflies, lacewings, anthocorid bugs and parasitic wasps
such as Aphidius.

Black bean aphids infestation

www.realipm.com
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Root knot nematode
(Meloidogyne spp.)

Description
Root knot nematode is a very small eelworm that attacks the
roots of many types of plant.
Damage
It ‘hijacks’ the plant’s nutrients to make large swellings in
the roots, where it lives and feeds.
Control
• Use Real Trichoderma for the control of nematodes.
• Seed and soil treatment before planting.
• Crop rotation with Brassica crops.
• Clean field equipments to avoid moving nematodes around.
• Azadirachtin (neem) is registered for nematode control.
• Use borehole water for irrigation in preference to river water.
• Weed control and post harvest ‘disking’ of the soil will dry
nematodes and kill remaining eggs.
• Dwarf mexican and indigenous African marigold also has
natural botanical ‘chemicals’ in its leaves when wilted
(2 days) and incorporated in the soil.
• Colonization of roots by Rhizobium competes with root knot
nematode colonization.
• Amendment of the soil with hay made from sun hemp
(Crotalaria juncea) temporarily reducing rkn levels.

Rkn in french bean roots

Fusarium
Description
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.
Damage
Blocks the movement of water (containing plant nutrients)
and wilting symptoms occur. Damping-off of seedlings will
occur if plants are grown in over wet soils.
Control
• Use clean, certified seed that is free of Fusarium infection.
• Crop rotation is very important.
• Good Agricultural Practice such as removal of crop debri
• Apply Real Trichoderma as a seed and soil treatment.
• Badly infected soil can be sterilized using various soil
sterilization products.

Fusarium damage to seedlings

www.realipm.com
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PESTS AND DISEASES (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)

Damage
Spider mites feed on the sap of the plant. Leaves appear
speckled with light patches where the green chlorophyll has
been sucked out of the leaf.
Control
• Use of insect-killing fungi, Achieve
• Use predatory mite phytoseiulus persimilis that feeds on
spider mites and its eggs.
• 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.
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.

www.realipm.com

10.

Leaf feeding beetles
Damage
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.
Control
• Avoid continuous production of beans in the same place.
• Handpick beetles from the plant in the early morning.
• Remove all plants that have been destroyed by beetle larvae.
• Deep ploughing can bury the larvae below a level where they
can successfully re-emerge.
• 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.

African bollworm and legume pod borer
Damage
The young bollworm caterpillar bores into the bean pod and
continues to feed. Legume pod borers prefer to feed on parts
of flowers and buds, causing flower abortion,
Control
• Light traps and trap plants can attract bollworm adult moths
away form the crop plants.
• Remove and destroy damaged pods.
• Pheromone traps are commercially available for both boll
worm and legume pod borer.
• Baculovirus based products and entomo-pathogenic fungi
have an effect on both bollworm and legume pod borer.
• Use of Real Metarhizium 69 and bacteria such as Bacillus
thuringiensis help to control bollworm and legume pod borer.
• Use pesticide active ingredients that are compatible with
biological control agents so that an IPM programme is
feasible.

Range of beetles that attack
bean leaves

Legume pod borer larvae

www.realipm.com
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Bean rust

(Uromyces appendiculatus var. appendiculatus)

Symptom / Damage
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.
Control
• Try to grow varieties, which are less susceptible to rust.
• 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
• Try to intercrop with non-susceptible crops
• Do not use excessive nitrogen fertiliser, as this makes the
leaf soft and more rust will developin the leaf.
• Apply Real Bacillus subtilis for rust control.
• Keep weeds, including volunteer beans, down on the farm.

Bean leaf rust symptoms

Halo blight

(Pseudomonas syringae pv. phaseolicola)

Description
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.
Damage
Early symptoms on leaves are very small ‘water- soaked’
spots. A larger greenish-yellow ‘halo’ will develop around this
initial infection site. If the halo is more narrow and a lemonyellow colour, this is probably common bacterial blight
Control
• Use drip irrigation to keep leaves as dry as possible.
• Rotate beans with non-host crops such as small grains
• Only use certified seed and less susceptible varieties.
• Practice strict sanitation of weeds and volunteer beans
• Apply Real Bacillus subtilis for blight control.
• Wait until leaves are dry, after rain, before work in the field.
• Ensure infested crop debris is quickly and completely
incorporated in the soil immediately after harvest.

Halo blight leaf symptoms

Angular leaf spot symptoms

www.realipm.com
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Angular leaf spot

(Phaeoisariopsis griseola)

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

Small dark tufts that hold spores
on under side of angular leaf
spot infected leaf.

There are no Registered biological controls for angular leaf
spot, but there are reports of bacterial bio-pesticides providing
some control.

Powdery mildew
(Erysiphe polygoni)

Description
White powdery mould (spore masses) appears on the upper
leaf surfaces.

Angular leaf spot symptoms

Damage
Extensive infection will reduce yields and may cause
defoliation. If uncontrolled, the disease can also infect
pods, stems and petioles.
Control
• Deep plough infested crop residues
• Grow varieties that are less susceptible to powdery
mildew,
• Wait until leaves are dry, after rain, before work in the field.
• Sulphur generally provides good control of powdery
mildew.
• Real Bacillus subtilis can provide very good control of
powdery mildew on a range of crops.
• Ensure that good spray cover is used to apply powdery
mildew fungicides.

Powdery mildew on bean leaves
(Photo: Courtesy ICIPE)
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Bean Common Mosaic Virus (BCMV)
Description
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.
Control
• Use certified seed
• Remove plants with symptoms to reduce risk of aphids
spreading the disease
• Ensure aphids are kept under control
• Real Metarhizium 62 is a unique isolate of this insect-killing
fungus that will kill aphids with out killing the natural
enemies of aphids.

BCMV infected bean leaves.
(Photo: http://kasksu.com)
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SMALL HOLDER ENTERPRISE CENTRE
All our products are demonstrated at the Real IPM Smallholder Enterprise Centre in Thika Kenya
Here we have a two-hectare demonstration farm where we provide One-day Practical Training
courses and offer Educational Farm Walks of two hours duration.
YOU CAN NOW BUY ONLINE: www.realipm.com/buy
One Day Practical Training
We offer a range of training courses. www.realipm.com
If the training you need is not listed – ask us – we can help.
Practical trainings:
Drip Irrigation management (1 day)
Bag Farming (1 day)
IPM for Tomato Production (1 day)
IPM for Field Vegetables (1 day)
Animal husbandry and animal fodder production (1 day)
Course Fees: 2,000/- per person
(inc. light refreshment and lunch)

FREE DOWNLOAD
www.realipm.com

Louise Labuschagne

0717 741 717 | 0725 806 086
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