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Preface

India is an agrarian country with its 65% population living in
villages. Main occupation of this population is agriculture. We are
committed towards the development of agriculture and we are
striving forward to progress in this direction.

This booklet “Farmer’s friends in Crop Pest Management” is
compilation by agricultural and livelihood experts meant for farmers
and agriculture extension workers. Usually in the absence of
knowledge, the application of chemical pesticides and fertilizers
excessively results in loss of beneficial insects. The beneficial
insects feed on the pests and control their numbers.

Thus | am confident that booklet will be very useful for the farmers
and the agricultural extension workers. With the help of this booklet,
the farmers and the agriculture extension workers will get valuable
infcrmation regarding the indentification of beneficial insects, their
conservation and the benefits from these insects.

P. Sampath Kumar,

Chief Executive Officer,

Rajiv Gandhi Mahila Vikas Pariyojna
Raebareli
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Farmers’ friends

In modern agriculture farmers are using costly and highly toxic insecticides in crops
indiscriminately to control insect pests. These pests have developed resistance to
almost all groups of insecticides available in the market and causing high economic
losses. These insecticides are killing farmers’ friends and hampering natural control.
Keeping in view of increasing health problems and deteriorating environment,
farmers need to change their view on pest control,

Pests are to be seen as part of the agro-ecosystem. There are many farmers’ friends
to contral these pests in nature, like parasites, predators, spiders and birds etc.,
which feed on them. Among the living organisms on this earth insects constitute
75% of the population. Only 10-15% of them cause economic losses to crops. By
stopping use of insecticides and following some simple traditional practices these
farmers’ friends can be encouraged. We need to provide congenial environment for
them to get sustainable higher yields.

Farmers' friends in crop pest management are basically of two types, parasites and
predators.

Parasites: They belong to wasps or flies. These parasites complete their life stages
within the pest body and adult insects are free living. Wasps have needle like
ovipositor which they use for injecting toxic substances and inserting their eggs.
Flies don't have ovipositor, hence they lay eggs on leaves in the vicinity of insect or
on its body. The parasite eggs would hatch after they are ingested along the
food(leaf) orfirstinstar larvae after hatching would bore into the body of the pest and
feed inside.

Predators: There are several groups in this category, some bugs suck body fluids of
the pest, whereas some beetles and lacewings devour the eggs, larvae, pupae or
adult stages of the pest. Non-insect predators like spiders and birds also devour and
eat various stages of the pests.

*

Insect diseases: Insects are infected by several diseases. Under high humid
conditions the insect infected by fungus would turn into white chalk piece like and
die. The virus infected larvae climb plant terminals and die there hanging down.
Their body contents would turn liquid like.

RGMVP

foarT & i

S P b Firet ol Trefestel T fis v & fore 72t ol arcaie
WWWWWWWWW@%—WWQ%%,E
aﬂﬁ#wﬁmaﬁmaﬁma%mwm%m
qﬁﬁuﬁm%ﬁaﬁqﬁmﬁr%&ﬁ?a@ﬁmﬁwaﬁ%mﬁ@ﬁ%lﬁ
IS SHaf frert & fst o a1 9@ 2 iR wrphie i @ 31 § soree
W?%%,W@ﬂ%aﬁwaﬁaﬁ?mﬁmwﬁmﬁmﬁ@ﬁﬁw
@ ferg ot & 5 & Arefieie Premor o e fre @ @t |
mﬁaﬁzﬁﬁ—qﬁ%mﬁmzﬁwﬁé@wﬁ%mmﬁsﬁwﬁaﬁﬁw
Fere=rer v o fory fvermeit o s iy & S ool qelt, T affe welt anfe
G‘[W@TﬁﬁﬁqﬁwﬁﬁﬁﬁﬁﬁﬁaﬁﬁmmﬁG‘ﬂﬁ@riﬁﬂ?ﬂo—ﬁ
BB WX TRYRE T ST [ B g7 Frt ot Mot fvar o godr 2,
P sifie Yaram & forg e fory Sumgae araraxer 99 281 sawaer & |
el ARGIE S et & i oot o0 & 21 o & & el e meaed) |

RS A T/ W Steran ATt F WA 19§ 3 el e e =
TR & TN @ Sfex I $Y 8 @ik 0w Bie o 8w # | kS
Gx B AT USRI B Rt s 3 fiden geT sfev <ren el e
e &% @ Ry = ¥ | wirwst & svefids <€ 89 € safyw ¥ 9 @
w~wvﬁaﬁwawm¥rﬁ?waﬂééﬁ%m¥ﬁrﬁ$m@ﬁ@ﬁ)iﬁ
T Y ¥ Rierd & slerdT avel wes @ are e et A @ 9ok 3§ fos
BRE FE TP GRIh T 2 |

m&ﬁ:wmﬂﬁmwwﬁ%,@mﬁmzﬁwﬁ?mwmﬁ
mﬁs@aﬁ/m/%aﬂ?mmwﬁaﬁ?a%wéﬂﬁ,qmaw
Wﬁmﬁqﬁwwmm%;ﬁv—mw@ﬁwm%ﬁaﬁ
TS B SHD A =l F o ¥

@I T S1et 3 ore duRyt el §, arcafie T4 areh Rafydt § @
DT G T SR SN 3 o = § g el § i R o § | e | v
aﬁruﬁé$ﬁﬁﬁa¢mﬁ%‘aﬂr%aﬁma&ﬁgmwﬁ%wﬁw
BA T AN |




Egg parasites

Trichograma inserting its egg into a pest's egg by piercing
with its ovipositor. One female lays 300 eggs.

Trichograma egg inside the pest’s egg.

Trichograma larva growing inside pest's egg. Instead of
the lepidopteran larva developing inside, the
trichogramma larva feeds on the egg contents and
develops.

Trichograma pupa growing inside pest’s egg. This makes
the egg turning to black in color.

Grown up Trichograma adult coming out of pest's egg.
One or two adults may emerge out of the egg. Instead of
lepidopteran larva coming out, the trichogramma adult
lies out by completing its life cycle. It lays eggs into 300
more eggs.
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Larval parasites

Bracon adult by inserting its ovipositor into larva injects
sedative toxins and lays eggs into its body. The larva
becomes sluggish.

Bracon eggs in side larva

Bracon eggs hatch inside and grow feeding inside
larva. The larva moves sluggish like diseased one.

Bracon larvae may come out of the body of the
larvato pupate on its body.

Bracon adults escaping from pupa

Bracon may pupate inside larval body and only and adult
comes out.

CICIR RG]

BT TP AT IvsHiEus ol § ydy s
e Iy Bledr € 3 S¥e IR o e edr & |
araf frease g smar &

d®IF ol & 3eX v ¢ &l |

AP B IS e s 2 & ol araf & aigy
D dlv o faefia 8 R 2| ardf e @
ﬂ-v.:;‘,‘;&\.'} | 9gd &1 € Fedr 2 |

ECaE i daral @ IR A 9rEY e g9 S
IR QU BT P B |

BISHY VTS 2 |

a7 @raf & TR B e A Qur BT Y TR B
Add 8 NN Dol 9uh & 918 raerdr & |




Pupal parasites
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Parasite laying egg inside the pupa.
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‘ Parasite larva feeding inside the pupa
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Predators

Insect predators basically two types

Bugs, bees and chrysopa etc -suck the
fluids of egg or larval stages.

Beetles and wasps- devour the
insect body and feed on them.

Birds pick up the insects while
flying and feed on them

Spiders catch the insects and suck
body fluids

qrHef)

®e WRHEl o1 ¥ A T YPR @ g &

a7, wgAfeEar i feat anfy — s @ g
1 srerar @raf axon § g9 &Y gEd ¥ |

I /a1 /AT 3R a3 /91 — e B R
B ET dd ¥ 3R 9 9% gy g ¥ |

fafsar v gy IIe) & wweay o= @l 2

AR dlel & gpedl & ok 598 IR FT o7
FEA 2 |




Trichogramma

Trichogramma spp. (Hymenoptera:Trichogrammatidae)

Food habits : Adultis free living feeding on flower nectar, whereas
all other stages are parasitic on eggs oftheir hostinsects.

Host insects ; Parasitize eggs of over 200 species of
caterpillars.

Life stages : Trichogramma adults are extremely small. The
female adult lays her eggs on other moths' eggs. First, she
examines the eggs by antennal drumming, then drills into the eggs
with her ovipositor, and lays eggs inside the moth's eggs. She
usually stays on or near the host eggs until all or most of them are
parasitized. When the parasitized moth's eggs turn black, the
larvae parasites develop within the host eggs. The larva eats the
contents of the moth's eggs. Adults emerge about 5-10 days later
depending on the temperature. Adults can live up to 14 days after
emergence. Female adults can lay upto 300.

Trichograma adult inserting its
egg into Helicoverpa egg
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Trichograma adult coming out of
the Helicoverpa egg
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Trichogramma

Trichograma adult inserting its egg into Helicoverpa egg
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Trichograma adult coming out of the Helicoverpa edgg
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Bracon

Bracon spp. (Hymenoptera:Braconidae)

Food habits: Adult is free living feeding on flower nectar,
whereas all other stages are parasitic on eggs, larvae, pupae,
and adult parasitoid.

Host insects: Ants, aphids, bollworms, caterpillars,
leafhoppers, leafminers, maggots, plantbugs, scales.

Life stages: Adult wasps are tiny, about 2.5 mm in size,
slender black or brown with threadlike waists. Eggs are laid
inside the hosts' bodies. The larvae are feed in or on other
insects. Pupate within the host or in silken cocoons in or on
the outside of the body of the host, while others spin silken
cocoons away from the host. About a week later, the adult
Bracon wasps cut round holes in the aphid mummies and
emerge.
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Cotesia

Coftesia spp. (Hymenoptera:Braconidae)

Food habits: Adults are free living and feed on nectar and
pollen of flowers. Larvae are parasities.

Host insects: Bollworms, stem borers and diamondback
moth.

Life stages: Adults are small wasps, dark-colored and look
like flying ants or tiny flies. The adult female looks for hosts in
leaves and in tunnels of crops. These wasps have needle like
ovipositor at the tip of the curved abdomen. Some species lay
about 15-65 eggs in the body cavity of the host while some lay
asingle egg. Eggs hatch 2 dayslater.

The first instar parasitoid larvae begin feed internally and
emerge from the host by chewing through the skin and
immediately spin cocoons and pupate. Pupte in silken
cocoons. Pupa rests for 4-6 days, after which adults emerge.
A single wasp can parasitize 200-300 host caterpillars during
its 10-14 day life.
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Cotesia

Adult inserting its
egg into a larva

Cotesia pupa
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Encarsia

Encarsia spp. (Hymenoptera : Aphelinidae)

Food habits: Adults are free living and feed on nectar and
pollen of flowers. Larvae are parasities.

Host insects: Various whitefly species

Life stages: The adult wasp lay eggs inside white fly larva
and it turns black when Encarsia pupates inside. Adult wasps
emerge from the parasitized pupae by chewing a hole in the
top of the scale. Adults are very tiny wasps, about 1 mm in
size can look actively and effectively for whiteflies in radius of
10-30 m looking for hosts. An adult female wasp can lay 60-
100 eggs. The life cycle is completed within 2-4 weeks
depending on the climatic conditions.
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Encarsia
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Tachinid fly

Bombyfliopsis abrupta (Diptera:Tachinidae)

Food habits: Adults are free living and feed on nectar and
pollen of flowers. Larvae are parasities.

Host insects: Aphids, bollworm, leafhoppers, moths, scale
insects and stem borers.

Life stages: Adults look very similar to the common housefly
but are larger with gray black to brightly colored bodies. The
female adult lays her eggs near or into the larvae, or in the
vicinity of the insect. The larvae hatch after ingestion or hatch
on the body surface and bore in to host larvae. The larvae are
greenish-white in color enter into its host and feed on the
content before pupating into the soil. She can lay as many as
1000-2000 eggs in her lifetime. Adults can live from 3 days to 2
months.
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Hoverﬂy

Eristalis spp., (Diptera:Syrphidae)

Food habits: Adults are free living and feed on nectar and pollen
of flowers. Larvae are generalist predators.

Host insects: Aphids, thrips, scale insects, small caterpillars, and
larvae of Heliothes

Life stages: Adult hoverflies are true flies with only two wings dark
body and banded yellow and black abdomen. They closely
resemble bees or wasps rather than flies. They hover over flowers
like humming birds and are able to remain absolutely stationary in
midair. Glistening white colored eggs laid close to the developing
aphid colony in the leaves, shoots, or stems of the plants. The
larvae are in a mottled gray, beige, or light green colorand suck
out the contents of the preys. They blend well with their habitat and
therefore they must be looked for closely to locate them. Pupae
are found in the soil surface or in the plant's foliage.
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Pirate Bugs

Orius tristicolor (Hemiptera:Anthocoridae)

Food habits: Adults and nymphs suck body fluids of the host
insects.

Hostinsects: Aphids, bollworm, leafhopper, scale insects, insect
eggs, thrips, othersmall caterpillars, whiteflies

Life stages: Adults are about 2mm long, ovate, and black with
white wing patches. Their head and thorax are shiny and black,
and their beak extends to between the bases of the first pair of
legs. Nymphs are small, wingless, teardrop-shaped and yellow-
orange to brown in color. They can consume 30 or more spider
mites per day. Both nymphs and adults feed on a variety of pests at
the rate of 30 insects per day in their 20-30 days life cycle.
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Other bugs

Food habits: Nymphs and adulis suck sap from hostinsects.
Host insects: Aphids, leafhoppers, mites, moth eggs.

Life stages: Damsel bug adults are tiny, about 2-4 mm long, with
slender bodies and are yellowish or gray or reddish-brown in color.
Eggs are deposited in soft plant tissues. Adults and nymphs are
fast runners with long slender back legs and enlarged forelegs for
grasping prey. They are commonly found in most agricultural
crops, especially legumes.
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Chrysopa

Chrysoperla carnea (Neuroptera:Chrysopidae)

Food habits: Adults are free living and feed on nectar and pollen
of flowers. Larvae are predators.

Host insects: Aphids, thrips, whitefly, bollworms, leafhopper
nymphs and eggs, scale insects.

Life stages: Adults are green to yellowish-green with four,
delicate transparent wings that have many veins and cross veins.
Adults are about 18 mm long and red-gold eyes. Eggs are found
on slender stalks or on the underside of leaves. Each egg is
attached to the top of a hair-like filament. Each adult female may
depositmore than 100 eggs. Larvae grow to about 1 cmin length.
They attack their prey by taking them with their large sucking jaws
and injecting paralyzing poison, and then sucking out the body
fluids of the pest. Alarva can eat 200 or more pests or pest eggs a
week. An older larva can consume 30-50 aphids per day. It can
consume more than 400 aphids during its development. Pupate
for 5 days in cocoons with silken threads.
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Ladybird | beetles

Menochilus sexmaculatus (Coleoptera: Coccinellidae)

Food habits: Adults and larvae are generalist predators devour
insects and feed onthem.

Hostinsects: Aphids, scale insects, whiteflies.

Life stages: Adults are oval to hemispherical and strongly convex
brightly colored in yellow and red, spotted or striped with black.
When disturbed, some of them emit a strong smelling vellow liquid
as a protection against other predators. They lay clusters of 10 -50
eggs on the underside of leaves or near the aphid colony.
Newly hatched larvae are gray or black and less than 4 mm long.
They emerge as dark alligator-like with black, or blue with bright
yellow or orange markings on the body and are adorned with
spines. They have long sharp mandibles and feed on small insects
like their adults. They pupate on the leaves and stems of plants
where larvae have fed and developed. They are the best-known
predators of aphids and are capable of eating up to 50-60 per day
and about 5000 aphids in their lifetime.
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Ladybird beetle pupa
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Ground beetle

Calosoma spp., Cicindela spp. (Coleoptera:Carabidae)

Food habits: Adults and larvae are generalist predators devour
insects and feed on them.

Host insects: Grubs and insect pupae, small caterpillars, slugs
and snails.

Life stages: Adult ground beetles or Carabids are about 2-6cm
long, dark shiny brown to metallic black, blue, green, purple, or
multi-colored. Eggs are normally laid singly in the soil. Pupa is
brownish black, small and found in the soil. Both adults and larvae
have strong pincher-like mandibles. They have prominent long
legs, which make them fast moving insects. Most species are
nocturnal and they hide during the day leaf litter. When disturbed
or when other vertebrates prey upon them, they emit an odor or
gas, as a type of defense mechanism, preventing them from being
eaten by other predators. Adults may live 2 to 3 years or longer.

Carabid beetle feeding
on a larval pest in rice
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Dragon flies and Damsel flies

Odonata: Calyopterygidae

Food habits: Adults feed on insects and larvae are aquatic and
also feed on insects.

Host insects: Leafhoppers, moths and butterflies, plant hoppers.

Life stages: An adults have along thin body which is green, blue,
red, yellow, black, or brown and is often brightly colored and have
four large membranous wings of nearly equal size. Eggs are laid in
emerging plants, in floating vegetation. At the last stage, a naiad
swims out of the water and clings to a plant to dry its skin. After a
few minutes of drying in the sun, its outer skin splits open at the
head and the adult flies away.They capture prey as they fly and
hold the prey in their legs and devour it by chewing. They complete
theirlife cycle from 1-2 years.

S gfergal ek SWdd
ST SRR

T EY AT TG P @ & AR W STel B # efik d
NP WAL |

g TROT: U BT SiaT Terell IR BIAT 8 Sl 8N, Fiiell, AT,
ST, Tel ST M Tl & SR ST AHPIel T Bl B §
3N TS SRIAY B ATHR & AR IS Bieiar U 81 € | 98 7Y
QRS Y, SR R H orvS el B | e & siftd wRor W)
STeltg e gl ¥ SRR dTER AT o § SfR U TSl g
o for fref o) ¥ Ryoep el 2 | U # g @ gp e 919
T e TS RR B TG G 9l 8 3R 9I%E R 93
STET & | ¥ Ted 5T Ao RIGR THe © SR 9 Sge S A
o) IR T FETRY W old & | T 4—2 997 H 7T S =h
TRT HR & |




Dragon flies and Damsel flies




Robber fly

Asilidae (Diptera)

Food habits: Adults feed on insects and larvae also feed on
insects.

Host insects: Moths, leaf hoppers, flies and bees.

Life stages: Adult insect resembles dragon fly with robust
abdomen. It has only one pair of leaves. larval robber flies live
in soil and decaying wood where they hunt for insect larvae,
worms, and similar creatures. They pupate in sail.
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Predatory wasp

Vespidae: Hymenoptera

Food habits: Adults which will feed on nectar and drink water.
Larvae feed on insects.

Host insects: Bollworms, lepidopteran larvae and spiders.

Life stages: Wasps belonging to different species of varying
sizes and colours, commonly either all black, or black with
orange or yellow bands or markings. Nest made of mud or
'clay’. These live in community or solitary in habit the nest is
constructed by only one female wasp. Mother wasp catches a
particular kind of insect, stings and paralyses it, carries it back
and places it in the nest, lays an egg on it and seals the nest.
The wasp grub hatches, consumes the food provided, and
pupates. It later breaks out of the nest as an adult.
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Red tree ant

Oecophylia smaragdina (Hymenoptera:Formicidae)

Food habits: Adults and larvae feed on insects.

Host insects: Leaf-feeding caterpillars, aphids, leafhoppers,
plant hoppers, bugs, moths.

Life stages: The queen ant starts the ants' nests/colonies. She
spends her life laying eggs. Fertilized eggs develop into females
(workers and the queen) and unfertilized eggs into males. The
workers are females and do the work in the nest. The larger ones
are the soldiers who defend their colony. The larvae have special
glands to produce lots of strong silks. The first brood of workers
are normally smaller since she can only provide a limited amount
of food. Once the ants mature, they leave the nest and begin to
look for preys and bring food to the queen and their siblings so that
later offsprings are bigger.

Nest woven by ants
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Praying mantis

Creoboter meleagris (Mantodea:Mantidae)
Food habits: Adults and nymphs feed on insects.

Host insects: Aphids, fruit flies, caterpillars, grass hoppers, and
leafhoppers.

Life stages:The adult praying mantis varies in color depending on
the habitat it is living in. It camouflages the leaves, flowers, twigs,
barks, trees where it is found usually sits and waits motionless
among vegetation for prey, with its forelegs held together in a
prayerful manner, hence the name 'Praying mantis'. The eggs are
laid in groups. Each group of eggs is encased in a foamy
substance that hardens into a tough protective casing called
ootheca. A female adult should be well fed prior to mating or else
she will kill the male once she is hungry after mating.
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Spiders

Lycosa spp. (Arachnida:Araneae)
Food habits: Adults and young ones feed on insects.

Host insects: Brown planthobpers, stem borers, leafhoppers,
moths, flies, and other agricultural pests they can catch.

Life stages: Spiders have 4 pairs of legs. Some spiders' eggs are
laid in a cluster in silken sacs, while some species lay their egg
masses covered with silks within folded leaves. Eggs usually
hatch into spiderlings within three weeks. Afemale can produce
200-400 eggs in its 2-3 month life span. They inject venom into
insect and suck its body fluids.

Hps! ATdT @l
WE B

Spider feeding
on a larva

—
AEHET W, GRIREE: SRE)

T EY e 9 3R BT gefeul IS Wl 8 |

T e @l ¥ der sl O dud, wn fegsl, ue,
i ok a7 B Arehiasie RTTe! 4 7hs Ahd ¢ |

e =xor: Fopfedt & 4 WS IR BN § | BB ASSA D
Sferat ¥ gie A avs ol ¥ ol wY et @1 THieA e H
39S 3 2 oiv o= ) ufeeli & ofeR Red W e C E |
qraT 2—3 WER ET AT /@y H 200—400 370S T Wl B | o
21 § Ay By £ ok Sd IR & &9 T4 ¥ |

THS! TaiT @T
el B

Spider feedingon a
moth







Insectivorous Birds dlcHell gefy

Many birds feed on insects. Common birds like myna, drongo, and s Tl S W ¥ o well O A1 P SR & ST
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Diseases of insects

Fungal diseases: Insects infected by fungal diseases under high
humid conditions. The insect would turn into white chalk piece like
and die. Metarhizium spp. infects beetles and grasshoppers.
Nomurea spp. and Beauveria spp. infects caterpillars.

Viral diseases: The virus infected larvae climb plant terminals
and die there hanging upside down. Their body contents would
turn ligquid like. Nuclear polyhedrosis virus causes disease in
Helicoverpa spp.and Spodoptera spp. where as granulosis virus
causes disease in Chilo spp.sugarcane borer.

Fungal infections
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What to do..?

Stop spraying insecticides - It would provide congenial
environment for Farmers' friends to multiply and exercise control
of pests before they reach economically damaging levels.

Cultivation of legumes as intercrops -These broad leaved
crops provide shelter for many farmers’ friends and when these
short duration crops are harvested the farmers’ friends gets
transferred to the main crop.

Diversity in cropping -Monoculture of crops is causing insect
outbreaks and economic losses. Growing intercrops, sequence
cropping, multistorey cropping would create congenial conditions
forfarmers’ friends.

Border crops and flowering plants on bunds - Helps
multiplication of farmers friends by providing shelter and source of
honey and nectar for aduls.

Refuges during unseason-When crop is harvested many pests
go in to resting stage. Farmers’ friends have difficulty in finding
food. Leaving some rows of flowering plants or legumes like
cowpea or sunhemp in the field act as refuges to the farmers’
friends.

Mulching and adding organic amendments to soil- The
predatory bugs and beetles find good hiding places in the
mulches. Porous soil encourages soil borne predators.

Putting physical structures in fields- Aarranging bamboo poles
between trees for ants to spread. Keeping bird perches and water
pots in the fields attracts insectivorous birds.

Inoculative and augmentative release of farmers’ friends -In
the dynamic crop environment, build up of farmers’ friends would
take time. Release of parasites like Trichogramma and predators
like Chrysopa would help in initiation and establishment of natural
control mechanismsin the field over years.
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