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PESTs OF TOMATO

Common Name Scientiñic Nne. Family
Order**

/No.
Tomata Fruit borer Helicoverpa urnigera ******** *******Noctuidae
(Gram pod borer) (Hubner)

Lepidoptera
Leaf eating Caterpillar Spodoptera thura Noctuidae

(Fabricus) Lepidoptera
Fruil sucking moths Olhreis fullorica Nocituidae3)

O. mmaterna
Lepidoptera

Jassids Amrasca bigttula biguttula Cicadellidae
Ishida Hepiptera

White fly Bemisia tabei (Gennadius) Aluerodiadae

Hemiplera
Aphicds Aphis gossypi (Glover) Aphididae

Myzus perstae (sulzer) Hemiptera
Mealy bug Ferrisia virgzta (Cokerell) Pseudococcidae

Hemiptera
Hadda beetle Epilachna dhcdecastigma Coccinellidae

(mulsant) coleopleran

Epilachna vgintioctopunctata (F)

Leaf miner Lirionyza trfoli burg. Agromyzidae

Diptera
10) Thrips Thrips tabam (Lindeman) Thripidae

Calliothripsindicus (B) Thysandptera
11) Mites Tetranychus cinnabarinus Tetranychidae

Acarina

1. Faruit borer Helicoverpa armigera(Hub) Noctuidae: Lepidoptera Poypho E

Oomic Importance: It is a major pest of tanato, widely distributed in the tropics, sub tropics

mer temperale region of the world. It is a SEiOus pest of gram & tur.

es of ldentification Moth: medium sizat stout,light yellowish brown. Forewing are pale
Marces

with a dark brown circular spot in the ceter. Hindwings are pale smoky-white with blakisnbrowa

border.



Caterpillar: 3 to 5 cm long greenish with dark broken gray nes along the side of bod

sle o gvipos/At.

lcaves
Hloueag

Life History: Discribed under poayod borerPupadton In 80/
n larve attact

Nature of Damage: On halching, pung larvae feed on tender foliage. Full green

fruits. They bore circular holes
& hurst only a part oftheir body inside the

contents. If the fruit is bigger in ize, it is only partly damaged by the calerpillar but latta

invariably invaded by fungi & bactrla& spoiled complelely. ne

the fruits & eat the In

ter
netuitThe larvae move from one t

another & single câerpillar may darage & destroy 2 to 8 trus.

Control Measures in reducnp
1. In early stage of attack, hanipicking ofcaterpillars & their destruction help

intensity of infestation. which would
2. Ploughing the field after havest of the crop would expose the pupae wh

destroyed by birds.

3. Spraying the crop with 0.05 % quinalphos or fenitrothion.

Ppiy Helicoverpa armigera nuclear polyhydrosis virus(HaNPy@250 to 500 LE/ha

4m SPhay NsKE (O4
2. Cutworm Agrotis ipsilm Rolt.

Described under potato.

3. Leaf Eating Caterpillar: Spopptera litura Fab.

Marks of ldentification: Moth. Slout, forewings are grayish brown patterned with wavy wh

marking, hind wings semi-hyalinewhite with dark brown marginal line. Caterpillar Stout,4-50

lorig, pale brown in colour with a geenish to violet tinge.

Host Plants Tobacco & tomat:are the major hosts. Also recorded on banana, citrus, cabbag

cauliflower, cowpea, gram, castor.colton, maize okra, peas, rice, sorghum. etc.

L. H. Eggs. Laid in clusters or.ventral side of tender leavs, covered with brown hairs.

I.P. 3-5 days& mayatend 20 daysin winter

Larva: L. P. 20to 28 ds & may extend 90 da s in winter
Pupation takespice in soil in rough earthen coccons P.P. 7 - 11

Pupa

days&may extent 30 days in winter.

Moth:Adult longevityIs10-24days20
LifeCycle Comp ed30 -40 days during summer& 18-20 weeks in winler.



Freshly hatched larvae feed gregariously, scrapping the leaves from ventral su face
N.D.

hul later these larvae disperse & feed voraciously at night on the foliage. During severe infest ationentire crop may be defoliated over night.

Control Measures
Fields should be properly. ploughed to esxpose & kill the pupae in the soil.2. Flood irrigation to drown the hibernating caterpillaes.

3. Collection & destruction of egg-masses & leaves with young larvae feeding
gregariously.

Spraying wilth 0.05% dicholrvos/ dusting with carbarly 10% dust.
A.

2.0l1
A: White fly: Bemisia labaciGen. Aleyeodidae Hemiptera.

Alueredidae

Economic Importance: Commonly known as cotton white fly. found in most of the countrie s in
Iorpics&sublropics. The infestationissporadically severe.

Marks of ldentification :- Nymph are oval scale like & greenish white in colour.
Adult: Minule insecls, 1 mm long, covered completely with a white waxy bloom,
wings are opaque & milky white in colour.

Host plants: Main hosts are cotlon, tobacco & some winter vegetables, including tomato.

Life History: Reproduclion is mostly oviparous, though parthenogenesis also occurs.

Only males emerge from unfertilized eggs whereas both sexes develop

from fertilized eggs.

Eggs: Laid on under surface oftenderleaves.L.P, 3-5 days in summer & may

extend 5-33 days in winter.

Nymphs: Nymphal period 9-14 days in summer & 17-18 daysin winter.

Pupa:Pupation takes place onleaves, P.P. 2-8 days. Adult longetivitly 2-5 days in

RLImmer& 24- days in winter
Life cycle: Completed In 2-4 weeks. No. of generation: 12/year.

The pest is more active during the dry season & its activity decreases with the on sel

of rains.
2013

Nature of Damage:Nymphs& àdults suck the cell sap from ventral surface..As a result oftaeir

eeding the affected paris become yellowish, leaves wrinkle & curl downward& are ultimat ely

ned. Besides the feeding damage, these insects also exude honey dew which develops scooly

.In case of severe infestation, this black coating is so heavy that it interferes with the
3



This whulelly also acls.as.a vecto

tosynthetic activity of plant resulting n stunted gro

loss Such plants are necessarl; to be

ansrt tng leafculyus disease causing seVre

uprooted&destroyed

70 T0fmathion or dimeth..le, In cast uf severe infestation spiay the crop twice with o03

Ydemelonmethyl or thion: ion will effectu..:lv check the pest population. or spraying ine croswIth

0.1% methyldemeton/diamethoale/0.05% fenpropathtin.

dsures: 1. 1 revent the cl mage .or population bulcd-tup of this pest, spray with

Note: Pesticides should reach to the lower sides of leaves.

5. Mealy bugs Ferrisia virgala Ck.

Pseudococcidae Hempitera

Economic Importance: It is a majot pest of tomato, found aill over Indian subcontinent & south.

east Asia.

Marks ofldentification: Crawlers Freshly hatched crawlers are yellowish in colour & become

pale white.

AdUIt 1emales Apterous, long, slender, slightly oval covered with dusti white waxy secrelion &

havirng a pair of conspicuous long glossy wax tassels at the caudal end.

Host Plant: Pest infests cotton, tormato. 3rouncdnut, guava, jule, siugarcane, sweet polato, beans,

citrus elc.

Life History: Reproduction is sexual as wellas parthenogenetic.

Egg s Laid in clusters in cottony ovisac which remain concealed under femae On

hatching, the crawlers remaining huddled together in coltony nest under the body of mother. I.P-
15 minutes to4 hrs.

Nyrmphs: N.P. last for about 20-60 days in niale & 19-47 days in female.

Adulls Longevity of male is 1-3 days while female 5-7 weeks.

The pest is found throughout the year, Ihough il is less aative during winter.

Nature of Damage: Crawlers become active & wonder about, moving till they find a succulen
sp ot for feeding, they puncture the epidermis, inject their toxic saliva & start sucking cell sap. The

mechaniçal injury thus caused also serves as a entry for various diaease producing organisms

like baçteria &,fungi. From 2nd inslar onwardS the nymphs secrete honey dew on which s00y

m ould may develop, which in turn hinders the photosynthetic activity of the plant resulling "

st unted growth. Preadults & adults secrele a waxy inealy material



Exercise No. 2

PEST OF BRINJAL

No. Common Name
Brinjal shoot & fruit LeucuIocees ohovalhs

.
Scientific Name Family: Order

Pyralidad
borer (Guenee) Lepudoptera

2) Brinjal stem borer Euzophera peiticella Pyralidae

(Ragonot) Lepidoptera
3) Brinjal Leaf roller Antoba olivacea Noctuidae

(Walker) Lepidoptera
Hadda beetle/ Epilachna dodecastigma Coccinellidae
Epilachna beetle (mulsant) Coleoptera

Epilachna viginoctopunclala

(fabricus)

S) Brinjal Leaf hopper

or ja'ssids
Amrasca biguttula bigultula Cicadelidae
(lshida) Hemiptera

6) Leaf sucking bugs/ Urentius sentis (Distant) Tingidae

Lace wing bug Hemiptera

7 Aphids Aphis gossypi (Glover) Aphididae

Myzus persicae (Sulzer) Hemiptera

8 White flies Bemisia tabaci(Gennadius) Aleuradidae

Tomato Hemiptera

Termites Trinervitenmes biformis Temitidae

(wasman) Isoptera

10 Mites Tetranychus telarius L. Tetranychidae

Acarina

11) Nematode Moloilogyne incoynita Heleraderidae

Tylenchida.

12) Greyweevil Myllocerus sp.
-

1. Brinjal shoot & Fruit borer-S.N. : Leucinodes orbonalis Pyralidae: Lepidoptera

Sconomic Importance: It is one of the most serious pests of fruits & plants. Long& narrow fruits

re less susceptible to attack. 21% fruits are fourid damaged by this pest.

Marks of Identification: Moth: medium size. the forewings are whitish with large black & brown

palches& dots all over.
Caleroillar Small,ight pink in colour.



Control Measures

sreag of the nest remove 3 destroy all he alfected leaves &

dreas get infested spraywithCarbaryl0.4%orAcephate 0.1%.

Hem.Aphidadae

Twigs as soon as infestation is noliced

2

Myzs persicae S.

6. Aphids Aphis gossypi G

7. Leaf Hopers A. bigultula bigutula lshida. Hemiptera:
Cicadellidae

Thrips tabaci Lind.
Caliothrpis indicus B.

8. Thrips

Teranychuus spp-Red spider mite Aceria spp- Eriophied mite.
9. Mites

Nature of Damage: The affected parts become reddish brown& bronzy, wither & dry away. A

severe infestation affects the flower &fruit formation.

C.M.

1. Clip off the affected leaves & burn or bury them in soil.

2 In case of severe infestation dusting with 300 mesh sulphur or spraying with

wettable sulphur.

20H
Liriomyza lriloli burg.10. Leaf miner

Agromyzidae Diptera

American serpentine leaf miner has entered in India with severed incidence

in'Maharashtra, Karnalaka, A.P.,Gujrat etc.

Mark s of Identification Adult fly: 1.5-2.0 mm long. grayish black with yellow spot on top of

thorax& has plum red eyes. Larva: Legless, orange yellow, aboul 2 mm. long.

Life History: Eggs: Laid singly in small incisions in lhe leaf with ovipositor. Pupationn

takes placeßn soil.
201S

Nat are of Damage: Maggots feed in between two layers of leaf on mesophyll making narrow

serp entine mine that appears whilish when seen iiom upper surface, ultimately causing blotches &

hole s.

Contol Measures: Monitorng the presence ol tlies by slicky traps & spray crop with insecticide.

Assignment: Describe the IPM Programme for tomatocrop.



H
.st Plants: Polyj:llagous, brinjal, potalo bilter gound, pea pods. cucutbits el

LifoHistory: Eggs 280, laid ingly on ventral side of leaves, shoots, flower buds or someirresornfruils.P. :3-5 days in summer and 7-10 inwinter days. Pupa Pupaion in boatstapedCOCoons on plant P P.: 7-10 days. Adult life span: 2-3 days, The pest is active througho eyea. LP.: 14-20days. Pupatlon akes Place on sems C uon sdtmns a
ngee9 celowes Houh Cocoens.Nature of Danmago : Infeslatrn slarts few weeks after transplanfing, the caterpillars bore irto thearOwing shoots, midribs & pelioles of large leaves & leed on internal tissues. As a esUl t ofdamage, affecled shoots wilher & dry up & plants exhibit the symptoms of drooping. After Trunformation, larvae makes their entry under the calyx, when they are young. The holes, laterplugged with excrela leaving no visible sign of infestation. Large circular holes seen on ihe fr uitsare the exit holes. Such fruits loose market value & are unfit for human consumption.201

Control measures

Continuous cropping of brinjal & potato shouid be avoidled.
Removal & destrution of affected shoots & fruits alongwith larvae.
Spray with 0.2% carbaryl or dusting 10% carbaryl dust 20 kg/ ha. 3-4

2.

3.

weeks after Iransplanting & second application 15 days after controls the pest
effectively.

rns ni4 vikál altt eases

Amrascabiqutulla biqutulla lshida. Leaf heppe2. Jassids

the pest is discussed under potato.

Am>tascchbugridse
higutuls3 Aphids M persicae Sulz.

the pest is discussed under potato.

Bomisia tabacigenn,

Aleurodidae Hemiptera

White fly

EConomic Importance: It is serious pest of brinjal now adays.

a tks of ldentification: Adult Fly is small, delicale insect wilh yellow body & hyaline wings

dusled with waxy powder.
Nymphs: is small, sluggish & pale yellow

"ost plant : Polyphagous, feeds on brinjal, cotlon, okra, potalo cabbage, caulilower, tomata,Hos
melon& some weeds.



Lile Hislory: Eggs 119 laid singly on the undersidel leive

IP 3-5 days in summer & 5-33 clays in winler

Nymph s NP 9-14 days in summer & 17 18 (lays in Wine

Pupa: PP. 2-8 days, Pupalion: Onleaves

Adult ongevity : 2-5 days in summer & 24 days in winler.

Life C ycle: Completed in 14-22 days. No. of generations 10-12/year.

Nature of Damage: Both nymphs & adults suck the cell sap from the underside of the leaves, In

necked. This

case of Severe infestation the vitality of the plant is lowered &vegetative growth is checked. This

result in sheddinig of flower buds & fruits. The insects also excretes honey dew on the leaves

which encourages the development of black sooty mould, adversely affecting the photosynihe sis,

he allatCkëd cròp gives sickly appearance. Besides, the pest is kniown to iransmit virus diseases

in manycrops.

Control Measures: Spray the crop with 0.1% methyl dematon / dimethoate 0.5% fenpropat hrin

as soon as incidence is noticed.

Minorpests

5. Leaf roller Anloba olivacea M

Pyralidae: Lepidoptera

Nat ure of Damage: Caterpillarfolds the leaves from tip upwards &feeds within green matler.

a result, folded leaves witl er & dry up. Larvae always found in the leaf folds.

Control Moasures 1. Removal & destruction of leaf folds alongwith caterpillar helps

minimizing the infestation.

2. Dusting with 10% carbaryl dust@20-25 Kg/ha.

3. Spray with 0.2% carbaryl if infestation is severe.

Epilachna beetle Epilachna spp.

Coccinellidae :Coleoptera

pest is dscriberd under potato

7. Tingid Bug (Brinjal lace wing) Urentius sp

Tingidae Hemiptera.



Come yellow

contral Moasures Spray wih 05 % DDVP or dimethoate or duslrg vth 19% zA} DA1
20 kg/ ha

8. Mites Telranychus telarius L

Telranychidae: Acarina

Nature of Damage: They are found in lerge colonies on undersiie si leaves oVered fme
silky webs. As a result of their feeding, white specks appear on leaves These aer anarge 1ee
become discoloured & dries away

Control Measures: Spray with 0.2 % sulphur control the miies sTiecivaly

9. Root knot Nematode Meioiiogyne spp. H is descriDed unier pOAID

10. Grey weevil (Ash weevil) MyliocenS SOp.

Curculionidae Coledpiera

Nature of Damage: The aduit weevil feæds on iesves gving shat hoie aapearance & the grus
leed on roots.

Control Measures: Dusting the vopwith2%melhy parathion dsi20 kg ha

AS signment: Describe the Integrated pests managemen (P) pr2amme ior brnjal eraa.



Exercise No. 3
--

PESTS OF CHILLI
****

Family: Order
| Sr.No. Common Name Scientific Name

Thripidae
Thrips i):-Thrips tabaciLindemann

Thysanoptera.
i)i- Anaphothrips dorsalis

2)
Aphididae.

i)-Aphisgossypii (Glover.)

i):-Myzus persicae (Sulzer)

).-BTMAVADN HHNaH Rambur

Aphids
Hemiptera.

Termines Temitidae.
Scarabaeidae4) Beetle Grubs i):- Anomalo bengalensis
Coleoptera

ii)- Holotrichia consanguinea

ii):- Holotrichia reynoudi
Noctuidae**

Cutworrm Agrotis ypsilon (Hulfrogel)
Lepidoplera

Crysomelidae

Coleoptera

| Fruit bores

Flea beete Longitarsus nigripennis

Tobacco caterpillar
***

Spodoptera litura F. Noctuidae

Lepidoptera.

Gram Caterpillar Helicoverpa armigera (Hub) Noctuidae.

Lepidoptera.
Brinjal stem bore Euzophera perticella Pyralidae.

Ragonot Lepidoptera.
7) Telranychus telarius L.Mite Tetranychidae.

Acarina.
| 8) Knot Meloidogyne spp.Root

Nematode

White fly Bemisialabaci
*****

PESTS OF BELL PEPPER

1) Thrips Scirtothrips dorsalis H.

2) Gall Midge Asphondyulia capsici.

3 Polyphagalarsonemus latus{banks).Mitos



PESTS OF CHILLI

N
13/0rFests

Thripsi) Sculohupsdorsalis Hood

Thripidae: Thysanoplera
) ThupstabacLind.

Importance: In case of severe infestation 30-50% crop may
conomic

ay lost. Also responsible for
ransmitting leaf curl disease.

ntification: Adult: Minute, delicate insectlessarks of ldenti
ss than 1 mm. long & yellow in colour.

Wings are fringed with hairs.

minute & wingless: Yellowish. straw in colour.
Nymphs More

uOst Plants: Polyphagous onion, brinjal, cotton, mango, bottle gourd, guava.

ifeHistory: Both sexual &parthenogenetic reproduction occur.
Eags: Female lays 50- 60 fertilized or unfertilized eggs inside the leaf tissues generally on lowwer

sideoftheleaf, LP. :8-9 days.

Larva: LP. 4- 6 days. Pupa: Pre pupal & pupal periods are gencreally found in soil at a depth
of 2.5-5 cm. The pest is more active during latter part ofnonsoon season especially during a dry
days.

Nature of Damage Both nymphs and adult cause damage. They scrap the epidermis of leaves &

sUck the oOzIng 6a. +lis dauagwd HlHI Ia Inilially become whitish later brown & ultimately
dry. As a result, leaves curl& become smal. , Such symptons locally known as "Murda" or
Bokadya." ansmi lcaf cwe chiseas e. nesHtd e ces Swrt

cuellng aincd Ceumblip9
/Control Measures: Spraying with 0.2%, dimethoate/ 0.2 % Carbaryl as soon as infestation is

noticed. Repeated sprays should be given at an interval of 10 to 15 days.

2 Mites Telranychus spp Tetranychida2: Acarina.

These are white mites ana not easily seen by halche1 eyes. they are tound in large

fumbers on ventral side of leaves under a protective cover of fine webs. Both nymphs and adults

uk the cell sap and devitalize the plants. Severally infested leaves show brownish patches &Suc

ately dry up. Leaves curl downward. The pest is very ser ous in dry or rainfed areas. It als oultin

veclor for transmitting chilli 'leaf curl or murda disease.-20tL 200 9

1



Control Measures Spray 0.2 % Sulph.ir or 0 03 "% Dicofol/Ethion 0 05%O1 dustir:g with Sulph

20- 26 kg / ha

3. Aphids Aphus gossypu G Myzus peiSIcae Suzler

Described under potato

4. Cutworms Agrotis psilon Rott.

Described under potato

5. Termites Odontotermes obesus R. Termittidae Isoptera.

This is highly polyphagous pest & has a very wide range of host plants

Roots are occasionally damaged by termites. The incidence is more in sandy loam soils than in

clay soils.

Control Measures: Soil application of Indane 1.3 % dust 125 kg/ ha. OR Methyl parathion

% dust @ 20- 25 kg / ha.

6. Rootknot nematode : Meloidogyne spp. Described under potato.

7. Fruit borer Helicoverpe armigera Hubn. Spodoplera litura

Na ture of Damage The caterpillar bore into fruits and cause severe damage.

Control Measures Given under pea pod borer.

Bemisia labac G.

BWhite Fly
Described under brinjal.



Exerciso No. 4
PESTSOFPOTATO

**

Common Name
Scientific

Name

(Sr.No.Com

Family: Ogder.
Potalotuber moth -.Phthorimaca

operculella
GelechidaeZeller
LepidopteraCut worm

Agrotis ypsilon (Hufn)
Noctuidae

Lepidoptera3r Gram caterpillar

Tomato fruit borer
Helicoverpaarmigera

Noctuidae

LepidopteraEpilachna beetle
Epilachna dodecastigma M. 'Coccinellidae

Coleaplera
Epilachna vigintioctopunctata

F. Coccinellidae

Coleaptera5) White grub
Holotrichia consanguinea Scarabaedae

Coleoptera6) Jassids/Green potatoD Amrasca bigattula biguttula Cicadellidaeleafhopper Ishid&Empaascaspp. Jassidae7 Aphid Aphis gossypii Glover Hemiptera

Aphididae
Myzus persicae (sulz) Aphididae

8) Whitefly
Bemisia labaci Gen. Aleurodidae

Mealybug Ferrisia virgata (cicrell) Pseudococcidae
10) Thrips Scelenothrips indicus Thripidae

Boan Thysanoptera

Odontolermes obesus Ramb. Termitidae11) Termite

Isoptera
***Mite Tetranychus telarius L Tetranychidae

Acarlna

13) Nematodes

The crop is damaged by several pests in the field and in storage. The tuber moth assumes
Serious froms causing huge losses.

Tuber moth: Phithormaea opercullela Zedler.

Gelechidae: Lepidoptera



not native of India but v as frstntrodIcerd in Bonnbay from llaly ato:l 10 years ago. In India

eporled inUP Mah. rashtra Bihar ani 'ab 1s serious b" n .elt and storage
Ono mic Importance: Ius a cosmopolilan pest lound in warnier couiiuries trOUght the worl

particularly more serious in storag In the plains Il is active thioughout the year & passe

ad
Cycle cn potato plants in the fields from Nov. to March as a leaf miner or boring into petioles

ndederminal shoots and tuber underground, and from April to November in storage t has been sa

that 30 70 % tubers ge infested under indigenous methods of storage, il not properly attend

The temp. 86 100F. is 1ound most congineal for the pest activity.

Marks of Identification Moth: Smal, narrow winged & graysh brown. It is nocturnal inhahs

Caterpillars Smal, pinkish - white or pale greenish.

ost Plant: The caterp lars are reported to feed on leaves of potato, tobacco & tomato in field

but potato tuber under sto'age are most vulnerable to its attack.

cie E9gs: 150. 250 eggs are laid singly near the eyes of exposed tuber or sometimes

on underside of leaves. Inubation Period-3-6 days.

Larva: Larval Period 2-3 weeks.

Pupa: Pupation takes place in rough silken cocoons. Pupal period: 7-10 days.

Life Cycle Total period atout4 weeks. No. of generation: 8-9/ year.

Nature of Damage: In early stage of the crop'growth the pest is injurious to plant as leaf miner. l

als o bores into petioles ant: terminal shoots. The main danger is to tubers both in the field and

under storage. The caterpi ars bore the tubers and feed on the pulp. As result potato tubers rot

On

The presence of black exc2la near the eye buds help to delect its presence in the tuber.

Cutting such tubers, one can find the larva in the pulp.

Control Measures: Infielc

1. Timely'earthing up of the: crop to cover the exposed tubers, helps in reducing the intensity o

in festation

2. Spray with quinalphos or .1% carbaryl at 60 days after planting.

3 Heaps of harvested potat:es should not be kept exposed in the fields but covered with straw

the infested tubers should be: rejected before storage



Release olse o egg v prasiloid. Cpicdsoniahoehlen B @ 20,000 mummies| ha al ays
ntefval slartng 45

Adultls / ha in 4 releases al weekly interval found to reduce infestation

days after planting or release of egggg larval parasitoid Chelonusblickbuy60
O00

Ins1orage:.
1. The potaloes should be stored in well ventilated cool and dry places, with lemp notexceeding 21°C

Covering ot tuber with 1" layer of dry sand is cheap and highly.effeclive remedyagainst the pest.

3 Fumigate the tuberwith methyl bromide1 Kg/27 cu.m. for 3 hrs before storag9.Walls of godown should be sprayed with 15 % carbaryl al an interval of in reemonths

reatment of seed potato tubers with 5 % malathion dust 125 g 100 KG ISreported to offer good protection against the pest. SLch treated potatoes however,should not be used for consumption.
6. If cold storage facilities are available, the produce cau be safely stored fora longer

period.

7. Release df egg-larval parasitoid, Copidsoma koehler. B @500 pairs quintal or C.
blackbumi @ 200 adults / quintal tuers in storage, he ps in reducing the intensity of.infestation.

8. Application of Bt powder 100 g/ quintal tubers in storage also found effective in

reducing the infestation of pest.

2Cufworm: Agrotisispilon Rolt. OR: Lepidoptera Fam. : Noctuidae,

Economic Importance: Cosmopolitan pest, reported to occur throughout the country. It is

serious in low lying areas which remain water logged for considerable time during the year. It

caLuse severe damage in seedling stage. The damage to the crop aries from 12-35 %.

Marks of ldentification: Moth : Medium sized, stout with grayi:h brown wavy lines & spots on

ore wings. The moths are active at dusk and are attracted by light

a terpillar: 4-5 cm long, dirty black in colour and have habit ofciling at slightest touch.

Lu cerne, chlles, brinjal and other vegetables.
ost Plant: Polyphagous potato, pulses, barley, oat, tobac:o, peas, gram, cotton, tomato,

Te History: Eggs: 300-350 in clusters laid on ventralleafsurfa:e or moist soil: I.P.: 4-5 days.

1S



Larva: IP, - 3 5 weeks.

Pupa: Pupation in soil inearthen cococIs PP1118tays.

Life Cycle: Completed in 5- 9 weeks. It is cool climate pest active fromm October.

Naturo of Damage: The caterpillars hide during the day in cracks & crevices in soil or indeh

around the plants & feed on tender leaves during night by cuting seedlings near ground le

The destruction is much more than actual feeding.

201C
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/Control Measures:

Heaps of green grasses may be kept at suitable interval in infested field durie

evening& collect next day early in the morning along with caterpillars& destroy

Clean cultivation and mechanical destruction of caterpillars also help in reduing pe:

1.

2.

infestation.

3. 5% carbaryi poison bait 25-60 Kg ha controls the pest effectively. (1 k

carbaryl 50 WP + 10 kg wheat bran + 1 kg jaggery & suficient water.)

Apply lindane dust 125 kg/ ha. before planting of potato crop.

3. Aphids Myzuspersicae Sukzer

Aphididae : Hemiptera

Marks of ldentification: Adult: Oblong, tiny, yellowish, soft, bodied insect with two projection

called conicles on dorsal side of the abdomen.

Host Plants: Polyphagous: Potato, brinjal, cabbage raddish, chilli, tomato, tobacco, sunhemp

Sweet potato etc.

Life History:. Alate and a:terous forms reproduce parthenogenetically. Single female produce
8-22 nymphs/day. The nymph undergo 4 moults. A generation is comleated in 7 9 days a
sev eral generations are co pleted in a season.

Nature of Damage They are found in large number on underside of leaves & tender shoo
The nymphs & adults suck 'he cell sap as a resull arrected leaves turn yellow, get wrinkleo 8
dist orted. The aphids exude honeydews of which a fungus develops & rapidly covers thepiwith sooty mould that interfe es with photosynthetic activity of plant. The growth of the plan

lant

stunted & the yield is ad versely affected. Besides, they transmit various virus disease su

ts
as

"leaf curl" mosaic & veinal ne rosis & cause severe loss.

1



Measures: Spray with 0 05 % dichlorvos or 003 % dimethoate or oxydemeton methyl

ConlrolMea

oest effectively. Repeat the spraying if necessary after 10 to 12 days.
cornirol

Amrasca biguttuala Ishida4. Jassids
Jassidae: Hemiptera

anomic Importance : lt is predominant pest. Heavy infestation results in considera ble
edreduction of tuber formation.

Markss of ldentification: Adults : Greenish yellow with front wings having a black spot al the
apical margin & two black spots on the vertéx of the head.

also green. They walk diagonally.Nymphs: are.

Host Plant: Potalo, brinjal, coton & other malvacious plants. (Polyphagous pest.)

201
Life History: Eggs: Whitish eggs are laid singly in leaftissuesalong the veins. I.P. 1 week.

Nyrmphs: N.P.:1-2week (moult 5 times.)

Life Cycle: completed in a period of 1 month.

Nature of Damage: Both nymphs & adults suck the cll sap fiom the lower surface of leaves

The damaged leaves curd updwatds along the margins, turn yellowish, then hrown & show bumt of

patches which adversely affect the growth & yield.

ontrol Measures: Spray with 0.03 % dimethoate control the pest effectively.

Minorpests

E. dcdecesligma M.

Epilachana beetle or: E. vigintioctopunclala

Hacldabeetle Coccinelidae, Coleoptera

KS ofldentification: Beetle: Spherical, pale brown & mottledwith black spots.E
Mak

ECaStigma has 6 spots on each elytra, while E. vigintioclopu iclala has 14 spojs on each elyt ra.
docdecastigma

he are strong flier.
GrLubs: Yellow with hairs on body.



r C Damage: Bothgruis & bectle eat tlus
chlorophyll of le:al m berveen the veins& causa

characteristic skeletonised patches on leaves

betwo

ostsPolato, tomato, brinjal, cucurbils, crucilors etc. It is a polypnagous ps

Control Measuros

Hand pickingofgrubs and collection of beetles by hand nets during early stageof

altackghelps in reducing the intensity of infestation.

Spray with 0.05 % DDVP / Malathion. The details of this pest are given under

2.

cucurbits.

Selenolhrips indicus B. Thripidae: Thysanoplerad

is found damaging Potato in India a specifically in Southern States.

tis a tiny, slender, fragile insects adult having fringed wings.

6. Th rips

Nature of Damage: The nymphs & adults scrap the epidermis of leaves (near the tip ofleaves) 8

Suck the oozing sap. As a result, light brown patches appear on infested leaves. The affected

leaves curl & become dry.

Control Measures : Spray 0.05 % Dichlorvos or 0.2 % Carbaryl or 0.03% Dimethoate.

7. Mites Hemitar sonemus latus Banks.

Tetranychidae: Acarina

Nat ure of Measures: They suck the cell sap from leaves. Badly attacked leaves show a pecilla

bronzy & shiny appearance, which ultimately wither & dry.

Control of Measures: Spray with 0.2 % sulphur or 0.03 % dicofol or dusting with sulphur@20

26 kg/ha gives satisfactory control ofthe pest.

8. Root knot Nematode: Meloidogyne spp.

Nature of Damage: These are sendentary endoparasites, feeding on roots & cause galls o n

on the roots. Growth & yield is adversely affected

Control Measures



ApplicatiOn of non-edible oilseecd cakes like neem or karanj @ 1500-2000 kg / hEa3 Weeks hefore planung/ sowing of crops gives satsfactory control
2 Follow siutable crop rotation Always take cereals after vegetable crops.

Collect& destroy galled roots of previous vegetable crops3

4. Growing marigold in fields as inter or border crop makes the field free from plant
parasite nematodes in soil.

Aesignment: Describe the lPM programme for potato crop.



*****

PESTS OF
OKRAi

Family rder

Scientific Name -. **

| Sr.No. Common Name .

Shoot and fruit borer
Noctuidae.

3)
Earias vitela F.

Spotted boll worm
Lepidoptera

b)
Earias msulana B.

Bhendi fruit borer.

2 Leaf roller
Pyradidae

(Cotton Leaf Roller)
Sylepta derogala Fab.

Lepidoptera.

Cicadelidae.

3 Leaf hopper/ Jassids
Amrasca biguttula biguttula

Hemiptera.

Aphididaa.

A Aphid
Aphis gossypi Glover

Hemiptera
Aleurodidae.

5. White fly
Bemisia Iobiaci Gennadius.

Hemiptera.

Cuculionidae

Cotton grey weevil
Myllocerus maculosus D.

Coleoptèra.

Mite
Telranychus telerius L. Tetranychidae

Acarina

3) Root knot Nematode
Meieittovnhe incognita. Heteroderidae

Tylenchida
- - ****

******

Major Pests:
Shoot & fruit borer

Fa E. insulana'Boised

ptera NoctuidaeLi

Eco nomic Importance: Serious pest of bi ndi & cotton.

Mar ks of ldentification: Tiie moths are yellow gr "en and measures about 25 mnm across

E. itella -molhs having small white fo

tely g
vings with broad greenish band inthe

sh. Calerpillars of both species are brown

e body& hençe also called spotted bollworm
Insulana-- the forewings ara r

hr

having number of black & lrown spots

length is 1 2eggs are spherai in shape. Light bluish -green in colour.

Host Plar un, okra. a hadi, hollyhock & seve al other malvaceous plants.



Histlictory : Eggs 60-432 laidon tendershools,Ilowerbuds& young fruits. I P. 3- 7 daysLife

larvaa LP 9- 11 days in summer & 20 daysinwinter

Pupation inthe tough siken cocoons either on plant or in soil or among the fallen leaves a2Pup
h P.P. 5-7 days in summer & 8- 9 days in winter.

. Cycle : Completed in 3 weeks in summer& 4 weeks in winter & there are 12 generations ian a
year

atUre of Damage: Caterpillars bore into the tender shoots, flower buds & fruits. As a result, the
Natur

shohodis dry, flower buds && fruits dropP prematurely. Fruits remaining on the plants.get deformecd &

ofte n show exit holes.

Control Measures: 1. Removal & destruction ofinfested shoots, fruits & shed material helpss in
red ucing the intensity of infestation.

2. Destruction of alternate host frorm the fields.
3. Spraying with 0.2 % carbaryl or 0.1 % malathion or 0.01 % cyermethrin / fenvalerate. OR
Qunalphos IChlorpyriphos 0.05 %. In severe infestation, 3 4 sprays should be taken at an
interval 8 to 15 days.

20l1
Sylepla derogala Fb.

Minor Pests

26af roller

Nature of Damage: Damage is caused by the caterpillar.Young larvae feed on epidermis of
venral surface of leaves, after a couple of days, the caterpillars roll the leaves in funnel shape &

fee d from margin by remaining inside.

Go ntrol Measures: 1. Removal of leaf rolls destruction alonjwith caterpillars.
2. Dusting with carbaryl 10 % dust@20 kg / ha.

The infested fields should be irrigated and ploughed after harvest of crop to kill the hibernatingcaterpilar.

Spray 0.2 % Carbaryl or 0.05 % Fenitrothion or 0.1 % Dichlcrvos.
3. Jassids

A. biguttula biguttula Ishida

Described under potato,

.
Aphids

Aphis gossypii Glover

Described under potato.

21



s. Mite

Descnces urder vm å chslhes

. White fiy Semisa tabasi G

Aduit of wnite fy are a'so respons ble for transmission of tha

Yeowvein mesaic yrus csease of ckra Also descnbe under brinjal
21-12

7. Root knot nematode: Meloidogyne spp.

Describe under pests of potato

Assignment Describe the IPM programme ior okra crop



Exercise No. 6
**** *** * ***

PEST OF CUCURBITS

204
Scientific Name

***** * **** *** *

Family:OrderCNO.
Common Name

*****"*Bactrocera cucurbitae cog. TrypetidaeTephritidae

(Melon fruit fly) Diptera.

a) Oriental fruit fly Cacus dorsalis Hendel

b-Fruitfly (common) Dacus spp.

Red pumpkin lacophora loveicollis Chrysomelidae.

beetle Lucas Coleoptera.

Black pumpkin Aulacophora inlermedia Chrysomelidae

Jocaby Coleoptera.
Blister beetle Mylabris pusulata (Thubnbery) Veloidae

'
Lytta spp. Coleoptera.

Epilschna beetle

Hadda beelle

Epilachna dodecastigma Cocinellidae

Wiedemann Coleoptera

Epilachna vigintioctopunctata Coccinellidae

Coleptera

Jassids Amrasca bigultula biguttula Coccinellidae

(Ishids) Hemiptera
5) Aphid Aphis gossypii Glover Aphidae

Hemiptera

Miner Pests
) Peach, Potato Myzus persicae (Sulz) Aphididae

Aphids Hemiptera

2 Leaf eating Spodoptera litura (Fabricius) Noctuidae

calerpillar Lepidoptera

3) Semilooper Plusia spp Noctuidae

Lepidoptera

4) American Helicoverpa armigera Noctuidae

bollworm Lepidoptera

5) Cabbage Phyllotrela crucifera (Goeze) Chrysomelidae

Flea beetle Coleoptera

Slot



aor Pests
1. Fruit fly Bactoced tan:tubtin iiMalon frut fly

Etluopian frut fly) cpbiiolarDacus calhateus L

B. dorsalis H. (Oriental frut fly)

Tep hritidae Diptera

Economic Importance These are opolitan speices cauSing huge annual losses to sever
Veg elable & fruit crops. More than 50 % fruits are damaged by fruit fles. The Ethiopian frutl n

ia tus L. and melon fruit fly, B. Cucurbitae C are the pre dominant species damaging cucuit
melon The D. zontus S has been reported to damage long melon. Aong the various species
Cucurbitae is most common and destructive on vegelables.

Marks of Identification Adult fly are 4.5 mm long having wing exponce of 11 to 14 ma

Resemble cornmon house fly but has conical, yellowish brown abdomen & transparent wings wi
grey sopts& bands.

Maggot Small. dirty white, legless, tapering at one end. Full grown maggot are

5 10mm lon and cylindrical.

AostPlants Gourds. melon, tondali, guava, mango, ber & other fruits.2
Eggs: 200, laidjust under the skin (epidernmis) ofthe fruits. 1.P. :3- 5Life Cycle

days.

L.P. 2-3 weaksLarv
Pupation in soil. P.P. 8- 10 days

Pupa

Lay H Snsidc ht feuHsngy.ce mMoups of4-loLay
buring rainy season the activity of melon fruit fly is at its peak while heavy rain S

breedingof Ethiopian fruit fly.

Magiotsfeed on pulp uf the fruits
Nat ure of Damage

rendered them ynfit for human :onsumption. clccp D Infested fruits start rotlin9

he youn4
teeuiHs can be desix eyec in a feur clays.

bul on eplin9 o-l6 m Pulp ie foi
cle teuls shocu Ir symplome

OPcningamass ofng

Insrod uids a'rr also foiatlackee ty micnbs



Control Measures

Clean cultivation- Removai & destruction of fallen fruits & intested fruits dail y to
minumize the intensity

2 Deep ploughing to expose hibernating stages

3 Application of spray bait containing 20 ml malathion * 200 g. Jaggary +20lic. of
water

Spraying with 0 05 % malathion or 0.2% carbaryl at flowering reduce the intensit y of
A

infestation.

2. Pumpkin beetle : Red Pumpkin beetle:Aulacophorafoveicollis L.

Black Pumpkin beetle :A.intermedia J.

Yellow Pumpkin beetle Ceratia cincta F.

Chrysomelidae: Coleoptera.

Economic Importance The red pumpkin beetle is the most de:structive species, damage the
yoLung seedling &kill the same.

Ad ults They are oblong ad 5-8 mm long. Small, the elyra of red pumpkin beetle is pale
orange yellow to deep pale brown while in case of black pumpkin beelè, it is black
& it is yellowish in yellow pimpkin beetle

Grub: The full grown grubs small about 12 mm in length. Small, slender, elongate, creamy
yellow with brown head & legs.

Ho st lanls i All uuul RHltl durd red dumnkin å ruoumber and nëlon are heavilydamaçed by red pumpkin beetle.

Life History: Eggs: 150 300, laid in most soil to the depth of 2.5 cm, near the plant in batchesof 8-9. sHe of oviposHton: 17 soil.
P5-27 days depending ontemp. & moisture content of the s il.

Larva: LP 12-34 days. Pupa:Pupatipn insoil. P.P. 15-35 days.

Ad ult:Live for 20-197 days.

e History: Completed in 52-270 days. The maximum arivity of the pest is observed durirgnot wealher, (Mar - May), reaching it's peak in middle of April.
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201S
Beetles arema

Natu re of Damage Damage is causect by grubs a well as beetle21
infesta

responsiblefor thedamage jof the plantfabove gröuno They damage the leaves. flowers

makingirregular holes& useing death or retardation of growthn case of heavy infs

resowingis' also required to be done. The grub live in the soil& teeds onrgots gnderg
(Stemof the plant. Fruits)and leaves also get damaged when comes in contact with the
Damagedoots, stems star rotting

**.

gro

y Control Measures:

Preventive measures burning of old creepers, Ploughing & harrowing offield a

harvest of the crops to destroy the stages cf the pest.
Gollection & destruction of beetles in early stage in infestation.
Spraying with 0.05 % malathion or dusting with 5 % malathion dust @ 10 kg

2.'

3
gives satisfactory control of the pests.
Apply 7 kg o Carbofuran 3 % G per ha 3-4 cm deep in soil near the base of plar
just after gernination.

3. Blister beetles Mylabris pustulatus Th.

Maloidae: Coleoptera.

Economic Importance: Ma;or pest causing considerable damage.

Ma rks of Identification : Beeties: Medium Size naving 3 black & 3 yellowish arange banrun ning vertically & alternate./ on elylra. vvnen aisturbed these beetles exude an acidic yelfluid which contains cantharidn& causes Disiers on numan skin & hence the comman name.

Ho sts Plants: Polyphagus, infesting Curcubits, Cotton,ground nut, mitlein ose & okra.

Life History: Life cycle: Life cycle has not been fully worked out

Eg gs: Laid in soil. I.P.: 14.- 15 days. 2 01S

custs.Gr ubs: Found in soil & feed n eggs pods of grashoppers & locus

oil.Pupa: Pupation in soil. Hibernation takes place in pupal stage in sai

ber.Adults: Emerges out of soil a"ound August & are active till early n

offlower
bud, as a resu

2c9
is adversely affected.

Nature of Damage: Adultbe:tles feed pollens &pelals ofTou

esult fruit sel

204



Control Measures
1. Hand collection & prompt destruction of beetles Keep the populalion uncder ch eckcturing early morning hours when beetles are less active

2 Chemical control measures as give:n for pumpkn beetle.

Epilachna doclecastigma M. 0 l9
E. vigintioctopunctata Fab.

Coccinellidae Coleoptera

4. Epilachna Beetle

OR

Ha dda Beetle

Economic Importance: E. vigintioctopunctata is the most common& destructive species.

Marks of ldentification Beetles Spherical, pale brown& mottled with black spots.dodecastigma has 6 spots on each elytra, while E. viginlioctopunctata has 14 spots on each elytra.They are strong flier.
E.

Grubs: Yellow with hairs on their body.

Host Plants : Cucurbits, brinjal, potato, tomato etc.

Life History: Eggs : 120- 180, laid in mases onlyentralsurface of'eaves, LP. 2-4 days.
Larva: L.P. 12 18 days. Pupa Pupation on leaves P.P. 3-6 days.

204LifeCycle:Completed in 18-25 days in summer & may extend u to 50 days.
Nature ofDamage: 2011. Po11

Both grubs and aduts feed voraciously by scrapping the chlorophyll of leaves, causi ngcharacteristic skeletonization of leaf larnia, the affected leavesgradually dry and droop down.Asevere infestation kills the young plants, while the older vines show stunted growth and pooryield.

Control measures: 2o14

1. Hand picking of grubs and collection of beetles by hand nets during early stage ofaltlack helps in reducing the intensity of infestation.
2. Spray with 0.05 % DDVPIMalathion.

3. S



Exercise No. 7

** **** *

PEST OF LEGUMINOUS VEGETABLES
-.

*

() Cowpea, (2) Cluster bean,(3) Doliechos bean, (4) Garden pea,(5) French bean

Pest of Cow pea

Sr.No. Common Name
*********** Scientific Name Family Order

Agrimyzidae
Ophiomya phaseoli (Tryon);

(coq)
Pea stemfly * *****

)
Diptera

beanfly
Lycaenidae

2) Pea blue butterfly Lanpides boelicus L.

Lepidoptera

Bruchidaeulse beetle Callosobruchus chinensis (L)3)
Coleoptera.

ea Callosopnuchu
SP

Oriental Cow Pea
Bruchids

Acrididae4) Deccan grasshopper Colemania sphenariodes
Orthoptera

AphididaePea aphids Acyrthosiphum pisun
Aphis craccivora (Koch) (Harris) Hemiptera

Hemiptera
Gr. Nut aphids

6) Whitefly Bemisia labaci (Gennadius)

Aleurodidae

71 Thrips Caliothrips indicis (Bengali) Thripidae

Thysanoptera

Miner Pest
Etiella zinckenella Pyralidae1) Pea pod borer

Lapidoptera
Chauliops fallax Lygecidae2) Cowpea pod bug

(Scott) Hemiptera
PESTS OF GARDEN PEA

Pea aphid Macrosiphum pisi K. Aphilidae

Hemiptera
Chroinatomya horticolaPea leaf miner Agromyzidae2)

Goureall
Diptera

Ophiomyia phaseoli TryanPea stemfly
Agromyzidae3)

DipteraHelicoverpa amigera (Hubner)Pea Pod borer
Noctuidae4) Eticila 2Zinckenella (Tri)
LepidopteraBriuchus pisorun

Pea weevil
Bruchidae5)

Coleopter**************



PESTS of BEANS

French bean & ciuster bean

Family: Order
Aphidtiae

Common Name Scientific NameSr.No.
Aphis craccivora KochAphids

Hemiptera(Gr nut aphid)

CorimelaenidaeSap sucking bug Coplosoma cribrana F.2)
Lepidoptera(Lab lab bug)

Pod borer Helicoverpa arnigeia (Hub) Noctuidae3)

Lepidoptera

The spiny pod Eliella zinckenella (Treistscke) Pyralidae

Adisura alkinsoni Moore Lepidoptera.borer

Exelastis atomosa Walsingham Plerophoridae5 Plum moth

Lepidoptera
6) Hairy caterpillar Amsacta spp Arctidae

Lepidoptera
7) Leaf ealing caterpillar Acheronlia styx Spingidae

Lepidoptera
3) Leaf miners Cosmopleryz mimetis Meyrick Cosmopterygidae

Cosmopleryx phaeogastra (M) Lepidoptera.
Cyphosticha coerulea (M)

Miner pests

1) Beal army worm/ Spodoptera exigua (Hub) Noctuidae
Leaf eating caterpillars Spodoptera litura (Fab) Lepidoptera

2) Stem borering beetle Sagra niguitla Oliver Chrysomelidae

Coleoplera

Major Pests

1. Gram pod borer Helicoverpa annigera Hub. Nocttidae Lepidoptera

Economic Importance: Cosmopolitan, most serious pest of peas & beans.

Marks of ldentification: Moth : Medium sized, light yellowist brown. forewings are pale brown
wi th black sopts. Hindwings are lighter in colour having smoky t.ark margins.

ost Plant: Polyphagous gram, tur peas, tomato, tobacco, c tton, safflower etc.

29



Life History: Eggs Laid sngly ontenderpaitsofplat IP G- dilys

Larva: LP 2eeks

p Fupation in soilin earthen cocoons nearthe plants. P.P. 1-4 weeks.

Life cycle: Completedin 4 weeks.

he pest is active from Nov. - Mar. & hibernates in pupal stage till next season

Nature of Damage: On hatching cáterplllars start feeding on tender leaves. After pod format

tney make holes in pods& feed on developing seedby inserting anterior half portion of their

inside tne pods.

on,

bod

Con trol Measures
In early stage of attack, handpicking of caterpillars & their destruction helo

reducing the intensity of infestation.

in
1.

2. Ploughing the field afler harvest of the crop would expose the pupae which wou

be destroyecl by birds.

3 Helicoverpa armigera nuclear polyhedrosis virus (HaNPV) 250 LE/ha.

Release eggs of Trichogramna chilonis 1 lakh / ha.

5 Use of Pheromone traps.

6. Spraying of Neem Seed Kernel Extract 5%.

APhiA PP
Aphis craccivoraKoch & Mactosiphum pisi K. Aphidae: Hemiptera.2. Aphids

Eco nomic Importance In severe infestation, the plants. may dry. This is cosmopolitan in

distribution and has been repo:ted as a severe pest of Indian bean and cluster bean.

HostPlants: Peas, beans et:.

Nature of Damage: Both ny nphs & adults suck the cell sap from leaves. As a resultleaves
yellowish &often distorted. Ttey are also found feeding on the stem, young shoots &tenderpoods

Control Measures: Spray with 0.03% dimethoate or 0.05% malathion as soon asino
iden

noticed.

Min or Pest
3. Pulse beetle C.:los hruchus chinensis lLinn.

Brch e: Coleoptera



Economic Importance: Minor incidence of pest is noticed in lield on peds Irom whuch the
infeslation is brought in the storag

Ma rks of ldentification: Adults beetles Oval dark brown, 3-4 mm in length, 2 ivory colouared

spots in the middle of dorsal side.of the body.

Grubs: White cylindrical, fleshy with brownish mouth-parts, always found insidethe.grains.

Host Plants: Mug. gram, tur, bean, masur, udid etc.

Life Cycle: Eggs are laid singly on the surface of grains in storage. In field, eggs are laid on
green pod's which carry infestation in store. 1.P. 4-5 day's. Larva : L.P. 2-3 weeks.

Pupa: Pupation insidetheseedorgrain P.P. 4-8 day's.

Adult: Live for 10 day's or more.

2012
Na ture of Damage: It is a major pests of pulses in storage. J However, field infestation is a Iso
cormmon The young grubs burrow into the pods & feed on developirg seed / grain. The ho les
seen on the pulses are the exist holes from where the adults have emerged. Such grains are
unsuilable for sowing

Control Measures: Spraying with 0.05% malathion as soon as infestetion is noticed.

stem fly or Collar borer: Ophiomyia phaseoli T.
Agromyzidae Diptera.

Economic Importance: The pest is very destructive to different betns & the infestation stars
from second week after sowing reaches peak in the 10th week & thendecreases gradually

Ho st Plants: Polyphagous Beans. peas, grams, cowpea & sweet pea

Marks of ldentification : Adult fly: Metallic-black, 2.0-2.5 mm long& hyaline wings.
Maggot initially white colour, later becoming yellowish.

Life History: Eggs: Singly in leaf tissues or tender slems. I.H. .4 days.

Maggot: Last for 9-12 days. Pupa. Pupations in affected stems P.P, 18-19

days.

Life cycle: Competed in 2.5-4 weeks. No. of generations: 89/yars.
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201
Natu re of Damaqe: Ún hatchng maqquis rl:le he leaves boIE iSlt itë jciives ai tender

Stem and tumil downwards Sonietnes adull teniales also punctule tie leaves allectud lea va:

turns yellow, while the slem droop down and gradually wither away

Control Measures: 1)Spraying with 0.03% dimethoate as soon as infestation is noticed

2) Remove all the affected branches during stage of attack

5. Jassids Emposca spp.

6. Thrips Caliothrips indicus Bag

'7. Mites Tetranychus telarious Linn

These pests have been discussed earlier.



Exercise No. 8

PEST OFLEAFY VEGETABLE

1) Amaranthus 2) Fenugreek 3) Palak 4) Lettuce.

PEST OF AMARANTHUS

Scientific Name Family: OrderSr.No. Common Name

1) Stem weevil Hypolixus truncatulus Curculionidae

(Bohe man) Coleoplera

2 Leaf eating9 Eretmocera impeclella Heliodinidae

caterpillar (walker) Lepidoptera

Hymenia recurvalis Pyraustidae

Lepidoptera

Min er Pests

1) Caster capsule Dichocrocis punctiferalis Pyralidae

borer (Guenee) Lepidoptera

2) Pod borer Helicoverpa anmigera Noctuidae

Lepidoptera

3) Tobacco leaf Spodoptera litura (Fab)

eating caterpillar

4) Beet army worm Sopodoptera exigua (Hubner) Noctuida
Lepidoptera

Aphis craccivora AphididaeCotton aphid

Bean aphid /Gr. Aphid

5)
Koach Hemiptera ß

Peach aphid Myzus persicae (sulz) Aphididae.

Hemiptera

6) Mealy bugs Peeudocooçidae
Hemiptera

7) Thrips Aleolothrips collaris Thripidae

Priesner Thysanoptera

A: fulvicollis Bangall

8) Termites Microlerms spp. Termitidae

Isoptera



PESTS OF SPINACH (Palak)

Sr.No. : Common Name Scientific Name

i)
Family: OrderAphids

Lipaphus ouysun Aphididae
Kaltenbach

Hemiptera
i) Myzus persicae (sulzer) Aphididae

Hemiptera2)
Alticidae

***Blue beetle Altica caerulescens

(Baly) Coleptera3) Grass hopper Atractmorphacrenilala Acrididae
(Dabricius)

Orthoptera4 | Leaf eating Hymecia recarvalis PyraustidaeCaterpillar
(fabricius) LepidopteraLeafy vegetables: 1. Amaranthus,2.Coriander,3.Methi,4Spinach,5.Radish, 6. Saladcrops (Celery, lettuce, and parsley)

1) Cutworm Agrostis spp. Noctuidae Lepidoptera2) Aphids
Acyrthosiphon inalvae Aphididae Hemiptera3) Leaf eating caterpillar Hyneria recurvlis (fabricius)

Noctuidae. Lepidoptera
4) Atractomorpha crenulala . Acididae: Orthopteraa

Grasshoppers

Curculionidae
5) Amaranthus stem vveevil Hypolixus truncatullus

.

Coleoptera(Bohemar)

Odenlotermes obesus R
TelranychuUS SDD.

Termitidae
Isoptera

)
7)

Termits

Tetranychidae
Class

*Mites

Acarina

TenthredinidaeAthalialugens proxina (klug)Tenthredinidae:
Hymenoptera

8) Mustard sawfly

Alticidae:
Coleoptera9 Phyllotreta clotanica D.Fleabeetles

----Agromyzidae
Diptera

10) Leafminor Leriomyza trifoli

Jassidae
Hemiplera

11) LeafHopper Amrasca hiquttula biguttula

Ish

1. Flea beetles: Phyllotre'a cholanica Or:Coleoptera

fy vegetables,
causes

heavy
damage

Ec onomic Importance: Pest of major importance in lealy veget

young plants. In serious in cidence resowing is necessaly



Host Plants: Radish. spinach. lettuce. salad crops. tomato & potato

Marks of ldentification: It is small insect about 2 mm long & oblong narow in shape

upper side is melallic bronze in colour with greenish blue reflections, while underside and antenmae
It's

are black.

Nature of Damage : Beetle prepares minute holes on the leaf lamina, the young plants are ba dly
damaged

Control Measures: Spraying the crop with 0.2% carbaryl or 0.05% malathion..

2. Aphids: Acyrthosiphonmalvae Aphididae: Hemiptera

The aphids are highly polyphagous pests having a very wide range of hostplants.

HostPlants: Safflower, radish, spanich & salad crops.

Ma rks of Identification: Aphids are tiny, yellowish, soft bodied insect. Adult is oblong, 1 mm
long& has 2 projections called cornicles on the dorsal side ofthe abdornen.

Life History: Reproduce parthenogenelically. A single female produce 25 -35 nymphs I d ay.
Thenymphs undergo four moults before reaching the adult stage. A geeration is completed in .10
12 days. Several generations / year.

WaLu ut aNUMAslaias gf the aphids consisting of adults and various stages of nymphs,
can be seen on tender stems & pnderside of leaves. They suck the ce" sap. The affected plant
pans fade, curl and dry up. Besides the direct damage by feeding, the se insecs also excrete a
ho neydew which favour the growth of sooty mould as a result, growth o the plants retarded and
qu ality as well as quantity of the edible portion is adversely affected.

Control Measures

Removal & destruction of affected plant parts alongwith he aphids-as soon as

infestation is noticed.

Spraying with 0.05% acephate / dimethoate.
Appropriate waiting period should be observed before harvesting of the crop.

ii



3. Amaranthus stemweevil
S.N. Hvnolixus trunncatulus Coleoptera: Curculhonidae

eIt is almost specific pest of amaranthus, widely distributed in India and neighbouring counti

paralivelymoThe pest attacks both wild & cultivated crops. Varies with large leaves being comparatively me

dam aged then those with prominent stems.

Host Plants: Amaranthus.

Nature of Damage : On hatching, the grub bore into the stems & feed on pith region, mak ing

irreg ular zigzag tunnels, which are also filled with the excreta: The affected stems becomes weak
& often split longitudinally due to transpiration & this results in, excessive evaporation, the pla nty

get dessicated & ultimately dry up completely. Adults feed on tender leaves and slem.

Marks of Identification: Eggs are smooth, pale yellow in colour. The grubs are stout, cuved,
legless. white in olour. Adults are ash - grey in colour.

Adult female bite circular holes in stem and lay eggs in the hole.

Life History: Oviposition : Insidestem, I.P. 5 to6days. L.P.: 10 to 12 days.
Pupation:In stem. P.P. : 8 to 10 days. Adult Period: 12 to 66 days.

ControlMeasures
i) Remove & destroy all wild Amaranthus plants growing in the vicinity of sultivated

crops.

Remove and destroy all the affected plants with grubs inside.
Soraving the crop with 0.05% didhlorovos or malathion is effective as soon as

ii)

infestation is noticed.

Leaf eating caterpillars: It is a sporaat pest ondrantnus & is widely distrihited in the
4.

Indi an subcontionent It is also distributed in tropical & subtropical reaione
AsiaAustralia &Hawaii lslands.

HostPlants: Amaranthus, spinach, grassland & pastures.

epidermis
& on tissues of leave

Nat ure of Damage: On hatching, the caterpillar feeds on epidermis .
y up.

on they web together with the leaves & silken threads secreted by them
these webbed leaves become completely devoide of chlorophyll & dry

ed by them & feed within.
aves, later
Gradually



Marks of ldentification: Eggs are very small in size. snow white ir colour. Catterpiliars are
greenish in colour wth white lnes on thorax Adults are simiall sized, black coloured. slencer
bodied moths

Life History: Oviposition Leaves, preferably on top shoots. I.P.: 3 to days.
Larval period 12 to 16 days. Pupation In the soll Adult period -6 to 10 days. A life cy cle
com pleted in 3 to 4 weeks

Control Measures : To control these caterpillars, spray with 0.05% malathion or 0.1% carbaryl.



PESTSOF LETTUCE

Scientific Name Family :OrderSr.No. Common Name

Melon/cotton Aphididae. .
1) Aphis gossypii Glov

Hemipteraaphids

2) Potato aphid Macrosiphum euphorbiae

(Thos)

3) Shallot aphid Myzus ascalonicus Don.

4) Peach potato Myzus persicae

aphids

5) Lettuce aphid Nasonovia ribis- nigri

Mosley

Pemphigus bursarius L. Pemphididae6) Lattuce root

Hemipteraaphid

Miner Pests
Cnephasia spp. Totricidae1) Tortrix moth

Lepidoptera

NoctuidaeAqrotis segelum2) Common cut woim

(D&s) Lepidoptera
Aqrolis dahlia (Hub) Noctuidae

Lepidoptera
Noctua Pronuba L. Noctuidae3) Large yellow

LepidopteraUnderwin9
* *****



Exercise No. 9

PESTS OFCOLE CROPS
- *

****Common Name**** ****

Sr.No. Scientific Name Family: Order
Diamond Plutella xylostella Pluetellidae

back moth Linnaeus Lepidoptera

2) Leaf webber Crocidolomia binotalis Pyraustidae

Zeller Lepidoptera

3) Cabbage butterfly Pieris brassicae L. Pieridae

Lepidoptera

A) Cabbage borer Hellula undalis (Fab) Pyraustidae

205) Mustard sawtly
Lepidoptera

Alhalia lugens Proxoma Tenthridinidae

Kulg Hymenoptera

6)/2Aphids Brevicorne brassicae Aphididae

Limaehus Hemiptera

7) Painted bug Bagrada picta (1) Pentatomidae

Hemiptera

8) Leaf miner Liriormyza biassicae Agromyzidae

Riley Diptera

9) Cabbage flea beetle Phyllotreta crucifereae Chrysomelidae

(Goeze) Coleoptera.

Min er Pests
1) Aphids Lipaphis enysimi Aphididae

(Plant lice) Hemiptera

2) Aphids Myzus persicae

3 Thrips Thrips tabaci Lideman Thripidae

Coleothrips indicus Bangall Thysanoptera

Spiolosoma obliqueWalke Arctidae

Lepidoptera

4) Bihar hairy

Cater pillar

5) Cut worms Agrolis ipsilon Hufnagel Nactudae

Lepidoptera

) Cabbage green Trichophusia ni (Hubner) Noctuidae

Lepidgptera

Tetranychidae
Looper

7) Mite Telranychus neocaledonicus

Acarina
--



Major Pests

1) Diamond back moth: Putela ytostola Plutellhdae Lepidoptera

Economic Importance It is one of Ihe sorious pests of cruciferous crops thfougnour the wOl

It is cOsmopolilan in distribution

Marks f ldentification: Moth Small, brownish qrey in colour, have three pale wnitisi triangular

Spois on their hind margins of forewings which form a diamond pattern when the insea s at rAs

with wings folded along the body

Cate rpillar: Small, greenish, smooth with some scaltered hairs & tapering at both the ends

Host Plant: Cabbage, cauliflower, knolkhol, mustard, radish etc.

Life History: Eggs 57, singly along the veins on lower surface of leaves at night.

L.P. 7days. Larva : L.P. 2 weeks

Pupa Pupation on the leaves in thin silken cocoons, P.P.: 1 week.

No. of generations : 5-7/year pest is active throughoul the winter season

28
the heads. Round transperant patches apper on leaves due to feeding. In case of save
Nature of Damage: Young larve feed on epidermis of leaves while full grown larve bore inside

infe station then plant may be completely skelotonised

Control Meas

Saying with 0.05% malathion o nalphr r fenitrothion contror the pes
1.

effectively.
Is)1 to 1 g/ha.2. Spraying with Bt (Bacillus thurieng

Spraying with 4% NSKE. I is ner sary to add we 9 spredding agent viz; teepu3.

I sandovit@1mllli.
ts 80-90% moli for colonization.A. Trap cropping vith mustard cop a

Dtge red
Tomato when intercropped with

aying by diamond ba
moth.

Afterharvestof crop 1emove al!l plant res
6.

ul previouscrops

llenthredinidae
Hymenoptera

Klug2. Mustard sawlly :/ ns pre

ructive pest of crucderoys crops & is especiallyEconomi Drlance Aost

ard Seriousraddish



Marks of ldentification: Acdult: Flies are small black in colour. with wings havng black ve insThey have Iwo paris of wings

Larva. Small, black &smooth, have a tendency to curl up & drop on the ground when disturbed

Host Plants: Cabbage, cauliflower, knolkhol, mustard, readdish & turnip.

Life History: Eggs 30 35, sihgly in the leaftissues on the lower suface close to the margins
with the help of saw like ovipositor, I.P. : 4-6 days.

Larva: L.P. -2 weeks. Pupa : Pupation in soil in earthen cocoons

P.P: 10 12 days. Adult Lives for 3- 5 days.
The pest remain active throughout the year except April & Ma. The peak period of acli vity

is during Sept. to Dec. after which the activity declines.

20L
Na ture of Damage Larvae feed on leaves from margin inwaid, mostly during. morning &

..

evening. They cut small holes into the leaves & skeletonize the plant. Frequenly large numbe r of
larvae can be found on each leaf.

2tCo ntrol Measures:
1) Hand picking of larvae.

2) Spray with 0.05% malathion or 0.1% carb aryl or 0.02% diazinon controls the pest
effectively. Quinalphos or Chloropyriphos 0.05%.

3. Aphids: Brevicoryne brassicae Linn Aphididae: Hem iptera

Ec onomic Importance: It cause considerable damage in case of ievere infestation.

Marks of ldentification Adult aphids are very smal, soft bocied insects, yellowish green in

col-our. They have cornicles on abdomen.

Ho st Plants: Cruiferous crops. brinjal, potato, chillies, tomato, :hepu, sunhemp, sweet pota to,
chakwat, geranium, fennel etc.

e History Only females are noticed in Maharashtra stat. They reproduce viviparc us
arehenogenelically& single female produces 12 -24 young ones (ymphs). The nymphs becorme

ure within 7 9 days & start reproducing. The life cycle is com:.leted in 11 to 45 days.



Natu re of Damage Nymphs & adults suck the cell sap from lower surface of leaves

drying. Besides. the peni

Ther

contunuous feeding lead to gereral yellowing of leaves &subsequent dryng

excrete Sugary substance which spread on leaf surface & allract the black fungus. that hampa.

the photosynthetic activities of plant.

20abControlMeasures:

Nursery spray with 0.04% endosulfan / 0.03% dimethoate. 0.5%% malathion. Fis

application with 0.05% malathion as soon as infestation noticed.
1)

2) Mustard as trap crop.

3) Spraß NSKE 4%.

4) As soon as the infestation starts, cut the infected plant paits and destroy.

MinorPests
4. Leaf Miner: Liriomyza brassicae R. Agromyzidae Diptera.

Natusre of Damage: Larvae mine into the upper epidermis of leaf causing serpentine mines

Serve infestatión on seedlings, result into their death. (Young crop is badly damaged by this pest.)

Con trol Measures:

1) Afected leaves should be removed & destroyed if the infestation is more.

2) Spraying with 0.2% carbary! reduce the infestation.

Chrysomelidae: Coleoptera.5. F lea beetles : Phyllotrela cruciferae G.

Nature of Damage The beetles oCcasionally appear in large numbers and damage the olants b)

biting small holes on the foliage.

Con trol Measures Dusting of 10% carbaryi dust @ 20 kg ha, or en..raying with 0.05%

Quinalphos.

Pentatomidae:
Hemiptera.6. Painted bug: Bagrada cruciferarum K.

Nature of Damage: Both nymphs & adults suck the cell sap from

final ly dry up. Clean cultivation.

cell sap from the leaves. Infestested plan

Control Measures
Removal of weeds helps in reducing the infestation

af

Dusting with 10% carbaryl dust @ 20 kg/ha.

Spraying of dimethoate / Methyl demeton 0.05%.

1) gs.
2)

3)



7, Cabbage butterfly: Pors brassicae lnn Pieridae: Lepidoptera.

NatLure of Damage: Young larvaescrapythe leaf surface in masses but later ones eat away the
Aeav es ytthemargins inwards leaving intact the majorein alore) Leaves aceSkelclorocu

Sommelimes caterpillarbores the heads ofcabbage and cauliflower

Site of Oviposition Eggs are laid in clusters on Ventral surface on leaves.

Site of Pupation: Pupation takes place on leaves and stem of host plants.

Control Measures: Spraying with 0.2% carbaryl controls the pest effectively

Handpicking.and destruction of caterpillar is early stage.

Spray 0.05% dichlorvos or 0.1% malathion.

Spraying with B.T.@1kg/ha.

1)

2)

/www
3)

Assignment: Describe the IPM Programme for cabbage / cauliflower.

8. Cabbage head borer: Hellula undalis Order: Lepidoptara

Marks of ldentification:. Moths are pale greyish-brown, forewings have grey wavylines h ind

wings pale duskey. Larva - 15-18 mm long, pale whitish brown.

Life History: Egg are laid on ventral side ofleaves.

Na ture ot anaguI TH« hualilr mine the leaves along the side veins and make it a white
pa pery structure filled with its excreta, 30 instar on ward, C-feed on chlorophyll.of leaves and leaf
petioles protected by a silken covering and finally bore into the stem or cabbage heads. Infected
pla nts loose vigour and bècame deformed heads.

Control Measures:
1) Mechanical destruction of caterpillar.

2) Spray 0.05% quinolphos, malathion 0.1%.

Dusting with 5% Carbaryl or Malathion.



Exercise No. 10
-.-

PEST OF SWEET POTATO

Scientific Name Family: Order
Sr.No. Common Name

1) Sweet potato weevil
Curculionidae

Cylas formicarius

falricius Coleoptera

2) Chrysomelidae
Green tortoise Melriona circumdala

Coleopterabeetle Harbest

3) Leaf eating caterpillar Herse covolvuli L. Sphingdae

Sphinx Lepidoptera

NymphalidaeSweetpotalo

butterfly

Whitefly

) Acraca acerata Hew

Lepidopteera

5) Bemisia labaci Gem Aleurodidae

Hemiptera

Miner Pests

) Migratory locusts Lucusta migratoria sapp. Aciididae

Orthoptera

2) Small rice grasshopper Oxya spp.

3) Cotton aphid Aphis gossypi Glow Aphididae

Hemiplera

Striped Fernsia vngata Pseudococcidae

Mealy bug Hemiptera

Rice cutvorm Spodoptera litura (F) Noctuidae

Lepidoptera

6 Mylabris ssp. MelodiaeBlister aetle

Coleoptera
*

Major Pests

1. Sweet potato leaf: Agrius convolvuli L.

caterpillar or Sphingidae: Lepidopetra.

Sphinx caterillar

erious form & causes economic loss.Economic Importance: It occasionally assumes serious form & caue

Marks of ldentification: Moth: Stout, pale grey coloured with black pointed head. The abdoehas pink & w.nite lateral bands.



Catepillar Ful grown caterpillar is robust. dark brown with reddsh patches on sdes & sh arp
Curved horn-like process al lail end,;about 8 10 cm long.

Hos t Plants: Sweet potato, mug, udid, & til. (Polyphagous pest)

Life History: Eggs Seed like laidsingly on leaves. 1.P. - 5-10 days.

Larva: L.P. - 2 - 3 weeks.

Pupation in thesoil, hard earthen cells in soil. PP. - 7 -11 days. The pest hibernates in

208
Pupa:

pupal stage.

Life Cycle: Completed in 4 15 weeks.

S.O. Pestis active in monsoon.

Nat ure of Damage: Caterpillars feed on leaves voraciously. In case of severe infestat ion
defoliate the plant.

Control Measures:
Hand picking & destruction of caterpillar in early stage af infestation1.

2 Ploughing thefield after harvest will expose the pupae.

3 Dusting the crop wilh 10% carbaryl dust @ 20 kg /ha.
4. Spraying with 0.05% dichlorovos can effectively contro the pest.

2. Sweet potato weevil Cylas fornmicarius fb.

Curculionidae: Coleoptera

Economic Importance: Serious.pest of sweet potato, loss of tubers to the extent of 60-70% has

been reported.

Marks of Identification: Adult weevil Small, ant-like, 6-8 mm ong steel black in colour with

brawn elongated snout like head having bright red thorax and légs and brownish-red abdomen.

Grub: Small, legless & pale yellawin colour.

Host Plants: Sweet potato only. t is specific pest of s.p.

ufe History: Eggs : 100-200, onthe tubers & stems of vines by making small cavitie's.

I.P5-10days.
La na: L.P. 2-3weeks.
upa: Pupationin the larval burrows in vines.

45



P days...
Lfe ycle Completed in 4- 5 weeks

arf y.over.. Pest,iscarried from one feld to anather throughthe infested vines & rom season

seaon by breeding in tubers left oveí after harvest

a O Damage: The grub infest vines (stems) bore into sems & cause tunineling insidelee

gnsot Ussues. The grubs as well as adults bore into:tubers, both in field && godowns, feed on

innercontent& spoil them. Dark black patches are noticed on the tubers & stems.

Con trol Measures

1. Healthy cuttings should be selecled for planting.

2. After harvest of the crop vines should be coliected & destroyed. Earthing up the

crops 30 and 60 days after planting.

3. Follow proper crop rotation.

Spray with 0.1% carbaryl followed by 0.15% malathion at 10 days interval.4.

Apply phorate 10 G in the soil at planting10 kg / ha.

In godowns treat outside of the bag conlaining tubers with 5% malathion or carbzarl

5.

6.

dust.



Exorcise No. 11
*****"* *

PESTS OF YAM
-

Sr. No. Common Namo ScientificName Family:Order

Major Pests

1) Yam beetle ScarabaeidagPrionoryctes caniculus
Arr. Coleoptera

2) Greater Yam Heteroligus meles (Billb) Scarabaeidae

beetle Coleoptera

MinorPests
1) Aphid Aphis gossypi Glov. Aphididae

Hemiptera

2) Kenya Mealybug Planococcus kenyae (Le. Pelley) Pseudococcidae

Hemiptera

3) Citrus Planococcus ciri (Risso) Pseudococcidae

Mealy bug Hemiptera

A) Spittle bug9 Plyelus grossus F. Cercopidae

Hemiptera

5) Yam scale Aspodiella hartii (ckl) Deaspidae

6) Coconutscale Aspidiotus destructor sing Diaspididae

7) Mosquito bug Helopeltis Sp. Miridae

8) Leaf fooled Leploglossus australis (F) Coreidae

plant bug9

9) Yam skipper Tagiades Iitigiosa Hesperidae

(Water snow flat)

10 Chaffer Grub Schizonycha sp. Scarabaeidae
Bolwgptia

11) Black cereal Heteronychus spp. Scarabaelidae

Beetle

12) Lesser yam Heteroligus opitum (Burm) Scarabaeidae

beetle

13) ChrysomelidaeLeaf beetle Crioceris livida Dalm

14 Long horn beetle Apomecyna parumpunctala Cerambycidae

Cuculionidae15 Yam weevil Palaeopus dioscorae

Pierce
1) Yam beetle: Prionarycles cariculus (Arr.)

ram. Scarabaeidae Order: Coleoptera.Fa



Marks of ldentification: Lava ale wute or Grey with pale brow: heacl r:apsule Áduitsae
ati olack

2.0K Damaging stage: Larva and Adult

Host Plants: Yam tubers roots of other Plants such as banana, coffee. grasses elc in,mars hy
areas.

Nature of Damage Holus are bored in theuber by bothlarva and Adul: but mostly by t he
* **** ******** "* J.

eeding adults, the feeding lesions generally being hemisphericalnd 1-2 _cm indiameter, T he
adult do the damage on their feeding migration from swampy area in thhe foresis.

Life History: Eggs are laid in moist soil early in the dry season Thepolyphagous young Larv ae
intially feed on organic debrisand later feed on roots. At this stage the larvae are usually in
swampy areas where yams are not often available. After pupation in these area the adults emer ge
early in the rainy season, usually a storm bringing at least 1-5 cm of rain is required to stimuleate
emer gence of most of the adults After emergence the adults make their migratory flight tot he
feeding area where the yams grow. At this stage beetles are sexually immature and this nigrati on
is referred to as the feeding migration. Onthe arrivalin theyam fields, the beetles burrow in t he
soil a round the base of the yam plants and here Ihey feed on the tubers making holes and tunneIs

. At tme end of the rainy season the adults fly bacK to the Dreeding grounds in the swamps or riverflood plains. /amp

/Control Measures: The best results have been obtain by dústing the planting setls with carbary10% dust. (Beetle can effectively controlled by spraying with carbaryl

2) Yam Scales: S.N. Aspidiella hartir

Marks of ldentification: Both nymphs and adults are whitish yellow in colour and are usauallyfound clustered on tubers but occasionally on aerial parts of the plants are usaually

Natu re of Darnaget Both nymphs and adul suck thecellsap fromtubers Such tubers ShtShrivelisfoundir field aswell asinstorage
and tecomé unfit Toruseas plantingg material. The attack is found irfiN

Control Measure:
1) Use healthytubersforplanting

2) Do not grow yams in the fields immediately following hanoarvest
andginger

which
isthe

alternate host
the main

3I Prune and destroy the aftecied plant parts in initial stage at

.



)_Dip the seedmalerialin 0.3%dimethoale just before planting
5) Spray with 0 5% diazinon or dimethoate.

Lefimet-oae Spra

es see



PEST OF cOLOCASSIA

Fainily:OrderScientific NameSr.No. Common Name
SmaillSmall grasshopper Acrididae1 Gesoma pnctifrana

Orthoptera

Aphididae2) Banana aphids Pentalonia nigronervosa

Hemiptera

TingidaeStephants typicus DLacewing bug

Thrips 8

3)

Thripidae4) Heliothrps ndicus Bug

Thysanoptera
5) Tobacco Leaf Spodoplera litura (f) Noctuidae

eating caterpillar Lepidoptera
6) Flea beetle Monolepta signata ot. Chrysomelidae

Coleoptera
7) Mites Tetranycus urtica Koach Tetranchidae

Acarina
Tetranychus neocaledonicus Tetranychidae

Acarina
8) Colocossia Tarophagus proserpina

Leaf hopper



Exercise No. 12

PEST OF ROOT CROPS
(Radish, Carrot, Turnip, and Best Roots)

PESTS OF RADISHH

Sr. No. Common Name Scientific Name Family: Order1 Aphid Brevicornye brassicae L. Aphididae

Hemiptera
Lipaphis crysimi (Katenbha) Aphididae.
Myzus persicae (sulzer) Hemiptera

2 Mustard sawfly Athalia lungens proxima Tenthridinigae
Klug Hymenoptera

3) Diamond back moth Pltella xyllostella L Plutellidae.

Lepidoptera
Mi nor Pests
1) Grass hopper Atractomorpha crenulata F. Acrididae

Orthoptera
2) Whitefly Bemisia tabaci Aleurodidae

Hemiptera
3) Thrips Thrips tabaci Thripidae

Thysanoptera
44) Leaf eating Spodoplera litura F. Noctuidae

Lepidopteracaterpillar

5) Flea beetle Chaeloenema basalis Baly. Alticidae

Coleoptera
6) Aplon amplum Faust CurculionidaeWeevil

Coleptera



PESTS OF CARROT

Family: OrderCommon Name Scientific Name
****

Sr.NO.
CieadellidaeLeaf hopper Empoasca punjabensis
HemipteraPruthi
AgromyzidaePea leaf miner Phytomyza airtcarins2)
DipteraMeign

Noctuidae3) Agroris ipsilon HugnagedCutworm
Lepidoptera

AlticidaeFlea beetle Chaetoenema basalis BalyA)

Coleoptera

PESTS OF TURNIP

1) Mustard sawfly

2) Cabbage butterfly

Miner Pests
a) Brevicaryne brassicae

.
1) Aphid

b) Myzus persicae

Leaf minher Phytomyza atricarins2)

Meign

Agrotis ipsilon3) Cutviorm
tella stella L.4) Diamon

backmoti
CInema basalisFlea beetle5)

y

STS OF BEETROOT

Agres ipsilon (fuf)Cut worm1)
Spo tera litura b)Leaf eating2)

caterpillar
Cyanea w

Blue beetle
Alticidae3)

Coleoptera



Exercise No. 13

PESTS OF BULB CROPS
PESTS OF ONION AND GARLIC

Family: Order
****Scientific NameSr. No. Common Name

Major Pests

1 **Onion thrips 20 1
Thrips tabaci Lind Thripidae

Thysanoptera
Onion fly Delia antique (meign) Anthomylidae

Diptera
Bean seedfly Delia platura (meign)3)

Beet army worm Spodoptera exidua (Hub) NoctuidaeA)

Lepidoptera
Minor Pests

Forticulidae
Ear-wing Euborellia annulipes Lubs1)

2) Shallot aphid Myzus ascalonicus Don. Aphididae

Hemiptera

3) Peach / potato Myzus persicae (sulz)

aphid

4) Tumip aphid Lipaphins erysimi (kalf)

Aeolothrips spp. Acolothripidae5) Thrips

Thysanoptera

Thripidae

hysanoptera

Gr. nut thrips Galiothrips indicus Bag.

loctuidaeBlack cut worm Agrolis ipsilon (Rolh)

Lepidoptera

8 Americal Helicoverpa amigera (Hub)

bollworm

) Spodoptera itura F.Rice cut worm

Cotton leaf worm Spodoptera littaralis Boisd10)

Apromyzidae11) Onion Leaf miner Phytobio cepae (Her)

Diotera

Eliophulidae9nien mite Aceria lubipa (K)

Acanina



PESTS OF TAPIOCA

Sr.No Common Name Family: Order-
Scientific Name

Diaspididae1) Scale insect Anidomytilus albus
Hemiptera.

Cklla
Pseudococcidae2) Mealy bug Pseudococcus spp.
Hemiptera

Aphididae3) Aphid Rhopalosiphun esculentum
HemipteraRay

Thripidae4) Thrips Retithrips syriacus Mayel

Thysanoptera
5) Stem borer Sybra praausta Pascoe Cerambycidae

Coleoptera
6) Termites Isoptera

7) Telranychus uticae Koch TetranychidaeMites

Acarina
Tetranychus neocaledonicus

Andre



Exercise No. 14

PESTS OFDRUMSTICKS

Family OrderSr. No. Common Name Scientific Name

Leaf eating Euplerole nollifera Eupteratidae
Caterpillar Walker Lepidoptera
Black haiy Pericallia ucini Aretidae2)

Caterpillar Lepidoptera
Lear eating Noorda blitealis walker Pyralidae3)

Caterpillar Lepidoptera

4) Moon moth Actias silence (Hubner) Satumidae

Lepidoptera

5) Truck borer Indarhela tetraonis moore Metarbelidae

Lepidoplera

6) Stem borer Botocera rubus L. Cerambycidae

Longicorn beetle

7) Beetle grub Hololrichia reynauadi Melclonthidae

Blanchard Coleoptera

Holotrichia rustica B.

Cole optera8) Leaf eating Myllocerus spp.

weevils

i) Stictodiplosis moringae Mani Cec domyidaeBud borer
Diptara

Pyralidae / Lepidepterai) Norda mortingal Tams

Aphididae10) Aphid Aphis crassivora
Heriptera

Fulgridae11) Whitefly Trialeurodes vaja
Hem-pteraHLIHIHR

Coccidae12) Ceroplastodes cajani M.
Scale insects

DiaspidaeDiaspicliotus spp.
Hem ptera

Thri idae13) Thrip Scirtothrips dorsalis
Thyeanoplera

Ternitidae14) Neotermes flelcheriTermite
Isop era

Holmgren



Eupterotidae Order
1) Leat cating caterpilars Eplurole nnolhtorn walkur Fa/nily

lep.doplera

EConomic Importance: It s the most destructive and specific pest of drumstiCK tree.

Marks of ldentitication: caterpillars are brownish in colour, densely hairy. Adults are large sizgS

moths uniform light yellowish brown in colour, forewings are suffused with brownish rufous.

Host Plants: Drumsticks.

Nature of Damage: On hatching, the caterpilars feed gregariously by Scrappingueoalk arnd

gnawi ng the foliage. A severe infestation may result in complete defoliation of the tree.

Life History: Eggs are laid in clusters on leaves and tender stems. Moths appear with the onse
of mansoon. I.P. 6 days. L.P. 12-14 weeks. P.P. 8-10 weeks and there is only are generation in

Cont rol Measures: 1. When serious infestation is obderved spray the trees with 0.2% carbaryl or

0.1 % malathion.

2. Black Hairy caterpillar: Periealliaricini (fab)

Farm: Arctidae: Crder Lepidoptera.

Host Plants: Banana, co:ton, cucurbitS, caster, CoW pea, black gram, soy bean, tea, yam etc.

Marks of ldentification. Caterpillar dark brown in colour, specked with white and have dorsal
and lateral tuftsof long hair, (dark).

Adu t: Moths are stoutwith fusçous-brown oie gs naving numerous
pale black ringed soots inthe i nler spaces Abdomeri and hind wings are crimson in colour having black bands and apo

jeds
apots.

Nature of Damage: n hatching the calerplars feed on leaf laning. initially byepiclermal layers and later by catting blades. scrapping

Life Cycle: Eggs are liid in clusters on ventral surface of leaves.
1.P. 4 days. 1.P.and P.P. 10-12 days. Lifa cycle is compleled in 40 days. 26-32 days

Control Measures: As above.



eaf cating caterpillar: Noorcla blitealiswalker3)

ar:Pyralidae: order Lepidoptera

It is a sporadic, serious pest of drumstick tree. Specially in south India.
'

MarMarks of ldentification: Larvae are yellowish green, Adults are mediumsizedmoths, fore ings
have rectangular apex with outer magin erect and are uniform dark in colour with a small white
hav

stre ak at the inner area ot base. Hind wings are hyaline with broad black marginal band narrow ng
stre

toword and side.

HostPlants: Drum shick,

Nat ure of Damage: caterpillars feed on leaf lamina. Peak periods of infestation are during
March-April and December-January. When over medium infestation may defoliate the eutire tre.

Life Cycle: Eggs laid in batches usually on ventral surface of leaves. I days. LP. 7-15 days.
P.P. 6-9 days.

Control Measures: Spraying the trees with 0.2% carbaryl, or 0.1% ralathion.

4) Moon Moth: Actias selene (Hubner)

Farm: Saturnidae : Order Lepidoptera.
It is widely distributed all over India and 15 found in almost all the area growing temperate

fruit trees.

Marks of Identification Caterpillar are smooth apple green incolcur (100-168 mm long} Ad ult
are big. pinkish moth, wings are whitish al the base, pale greenish all over and yellowish near t he
margin with a conspicuous cross band and white eye spot in the cen er. Hind wings have a lo ng
tall, pinkish in colour. Wing expance is 130-160 (mm) and 140 to 180 Inm.

Nature of Damage : Caterpillar feed voraciously on leaves and no time the tree becorme
defcoliated.

Con
rO Measures Spray the tree with 0.2% carbaryl, or 0.1% malalnion.



PESTS OF ROSE

Family:Order-Scientific Name
Sr.No. Common Name

Aphids
Aphididae

Aphids goosypil Glover
Hemipter

Cotton aphids

Aphididae
i) Green peach Myzusi persicae (SUzer)

Hemiptera
aphid (potato)

Aphididae
ii) Rose aptlds Microsiptum rosaeformis

Hemiptera9

ThripidaeRhipiphorothrigs cruentatusThrips
ThysanopteraHood
Thripidaei) Onionthrips Thrips labaci Lind

Thysaboptera

3) Jassids

CicadellidaeA) Rose Leaf hopper Edwarlsiana rasaeL
Hemiptera

Tetranychus cinabarius TetranychidaeRed spider mite

Boisduval Acarina

TermitidaeTermites Microtermes obesi Halm5)

Odontolermes obesi Ramb Isoptera
Scales

Lindingaspis rossi (mask) .Coccidae
i) Red Scale

Hemiptera
Aoxidiella auranti Mask Coccidaei) California

Hemiptera
Megachile anthracina Megachilidae8) Leaf cutting bees

Hymenoptera
Megachile disjuncta fa Megachilidae

Hymenoptera

NoctuidaeCaster semi Looper Achaea Janala L9)
Lepidcptera

*

LymontridaeEuproctis fralerna moore10) .'Tussockcaterpillar

LefidopteraEuproctis scinlallans wlk

Limacodidae1 1) Leaf eating ca:erpillar
LepidopteraLatoida (parasa Lepida Grammer codidae



Grampod borer Noctuidae12) Helicoveipa angera (hub)
Lepidoptera

Bud borer Eucosmidae
13)

Argyroploce aprobola
Lepidoptera

Meyr

Chaffer beetles Cetonidae
14) Oxycetonia versicolor F.

Rose weevil Scarabacidae
15)

Mylocerus richardi
Coleoptera

Nathan

Chafferbeetle Chrysomelidae16)
Anomala spp.

Coleoptera

Nematodes17)

Rose, the queen of the flowers, suffer from about 50 insec:s, few species, of mites &

nermalodes. Of these only 8 pests are of economic importance.

1. Aphids 1) Macrosiphum euphorbis Thomas

2) Macrosiphum rosae Linnaeus

3) Macrosiphum rosaefomis Das

(Aphididae : Hemipteta).

These are minute, more or less globular, light green to deep green individuals. They

occure in cluster on tender shoots, buds, flowers & reary on flower surfa ce leaves.). Both nymphs

& adult suck the cell sap&devitalize the_plant, the tender shoots vither, buds drop down

premalurely&flowers loose their beauty & lasting capacity. Aphids are niore common on the crop

They reproduce pathenogenetically & their poulation increase rapidlydu ring winter season

Within short time. Nymphal stage last for 12-18 days.

Control Measures

1) Aphid can easily be controlled by spraying with 0.03 % demethoate, Inonocrotophos or 0. 1%

. malathion.

2) Soil application of 10% phorate granules may also prove effective in controling the pest.

3) Spraying of neem oil 2%

2. Jassids Emposaca spp. (Jassidae : Hemiptera)

S O ldentification: These are small. light grey or pale green, wedge shaped insects, often

e abundant during pre-monsoon period (April-May).
59



Nat ire of Oamage: Nymph&adult suck the rl sp ft O:1 leaves. inecting ther toxc
graciualy

entre,
!he plant tissues In case of Severe nfestation k:a margins turn_zelowsh gra:iually eo

sha

lam ina become yellow &wrinkled Damaged plant wither & shows sICNIY 3ppearance ts
ng broad&SucCu

ovinaest plant in shady places areattackedmore &prefersvaieleshavingbrOad & s
leaves.

Control Measures: It can be controllecd by sprayuig of 0.05% DDVP or MOnocrotoyhos as s
Monocrotophos

as s.as inieststion is noticed. Soil application of 10% phorate granules may also help to control then
pop ulation.

3 Thrips (1) Rhipiphorothrips cruentalus Hood (ii) Thrips coloratis preinse
(ii) Retithrips syriacus Mayerr (iv) Thrips florum Schmutz

Thripidae : Thysanoptera
First two species are reported to feed on leaves while next two are found on flowers Firone is more common & found all over India. Besides, Host plant roses it also attacks arecanucas hewnut, crotons, cuslard apple, grapeveine. jamin etc. Adultsareblackshbrown&nympteare reddish. Both the stage are observed on underside of leaves during March to Novemb er(Nymph & adults with rasping mouth parts scrape the tissue from leafsurface aswell as petalsSuck the cell sap, oozing outfrom wound, The attacked leaves showbrownpatches, get cistorledfinaly wither &droRdown Thisadverselyafect the flowering capacity by shedding of flower bucsBrovwn patches on petal affects the beauty ot iowers. hese insects leave minute excreta arou nútheir colony on the uncler side of leaves. Ihe acivity of the pest is more under cloudywealtiercon clitioñs. (April-June & Sept-Dec.) & Overwirierng takes place in sol from November to Mar:r

/Comtrol Meàsures: Spraying with O.05Yo Monocrotophos or dimethoate or methyl demcton2-3tume s at 15 days interval or 0.1% lindane or dusting with 2% methyl parathion cust will eflectiveicont rol the pest. Sail application of 10% orate granules will also give sufficient prolFOlecti conagai nst the pest.

(Diaspididae
Hemiptera)4. Scale Insects: Aonidiela auratin Mskell

These are tiny reddish brown immovable insects mostlu cover the shoots.adul ts, with their pie "cing & sucking type of mouthparts, suckthe.sap from stem_tenderbranche& even leaves. In ase of severe infestation yellowing&sheddngofleaves,stuntedqroweversdeath of the b:anches may be observed. Pest is active throughout
the year, but can be mo

Crawlers

der branches
rowthé

mor?virulent during March-June&Seplember-Novemter



Control Measures

ethoate or C 05%
Prune & destroy the mlested leavesMalathion will bring the pest under check

aves & twigs. Sprayng with 308%DiT

5.
Leafcutting bees: Megachile anthracina Smith,

Megachile disjuncts Fabricus(Megachilidae
Hymenoptera)

Leaf cutting bees are hairy, medium sized, dark insecis. They build mud cells in cerviCSvitites in hedges, deadwood& neglected dwellings. Leaf cutting bees cause characterstic1age to the rose leaves by cuttingneat, circurlar orovalpatches from leafmarqins. The cutntions of leaves are used in their nest cells. The damage caused by bees is generally not seri ousature. The bees are active before & after the monsoon.
Since bees are useful for pollination & damage caused by them is not much, no spe cialcontol measures need to be adopted. Foliar sprays used against other pests will, however ch eckthe adtivity of bees.

6. Digger Wasp Ammophilla Spp. Sphecidae: Hymenoptera
Soon after the pruning of rose plants in October, the cut branches are attacked by dig gerwasp. These wasp enter from cut ends, tunnels through the pith & burrow downwards to built theit

nesls with in. As a result of this burrowing a fungus causing the 'dieback disease oftenenter in to
the branch& consequently thebranch beings to diefrom tip downwaros. The digger wasp preys
on flies & paralysed flies are carrigd into the burrow & stored as a food fur the youngones.

Co ntrol Measures : To check these wasp from entering into the stems, paint thecut ends with 2%
methylparathion dust +Copper.fungicide (1:1).

Chaffer beetle: Adoretus Spp. (Scarabidae: Coleoptera)

Adult are reddish, chestnut, coloured beetle, lay their eggs in sol. Grubs are large sized,
leshy, white in colour.

Nature of Damage: Adult beetle feed on leaves causing irregular cuts & punctures. Voracious
Na

usuu brily tafaliate the plants particularly in monsoon sea son. They also feed on
uds and tender shorts. Grub feed on rools.

lant: Pest being polyphagous, apart from roses, also feeds on gr ipevine, guava, loquat &

phalsa.

HostF

o ntrolMeasures:
1)

Deep ploughing tto expose eggs, grubs and pupae do natural enem es.



hould2) we carrying out earthing up. weeclungg or any other sOl oFeraion. grubs sh.

carefully collected & destroyed
3) The infsted area should be treated with 2% Methyl parathion dust

lt

The plants should be sprayed with 0.2% carbary! or 0.05 % quinaiphos or chlorpyriphos4)
kill the beetles feeding on foliage during evening. The treatnmerit shoul be repeated att
weeks interval.

ATermites orWhite ants: Termes spp. , Microtermes Obei Termittidae Isoptera

hese are highly evolved social insects. with well organized colonies, where there is
perfact division of labour the different castes of indviduals, each of which pertorm specific dulie
The'y navEvery complicated peculiar mode of underground existence They construct differen
types cf nests at various depth. The workeris the damaging stage. comes out ot nest & forage for
long distance & damage the newly planted rose beds. They are.particularly destruclive toroase
cutting before they are abletoestablish.

Cor trol Measures
1) Locate & destroy the termitoria& killing the queen is themost effective & practical controlFum igate the termitoria with CS2/ Methy! bromide.
2) In standing crop apply 5 lit. lindane 20 EC I ha in irrigation water.
3) Before planting treating the soil with 2% Methyl parathion dust about 3 g. per pit or soldrenching with Chlorpyriphos 0.05% or Malathion 0.1%.
4) Deep ploughing destroyes termite colonies

8. Mitess Tetranychus telarius Linnaeus red spider mite22
Teranychus urticae Koch two spotted spider

These are small creatures belonging to class Arachnida.
They have oval unsegnbody& four pairs of legs. Most of these are polyphagous. lolarius L popularly known asspider mite has a world wide distribution atlacking number of plants like castor, cottetomatc, brinjal etc. besides rose. Mites found on underside of the leaves & are protectedwebbings. Both Nymp.h & adult suck the cell sap causing blotches on the leaves, whichultimatdry up & leaves fall dewn. These mites appear with the onset of monsocn

& are most active

gment ed

known as red
cotton, ok ra

by silk e

ultimatl
April, when they disapt

Ctive duringSeptember to Jarfdary., Afterwards their activilydeclines till April

todisappear due
excas heat.

Teranychus u'ticae Koch known as two spoted spiderder mute.
is a pestimportance infesting more than 150 host plants. Recently

Thomson
seedless grape &T

garddens in Maharashtrawere found to be heavily infested by these species.
The pest is beco

more serious day by day, particularly in the areas where grapewi
& roses

are gr

a pest world wide
rose

is becomn

9rown sde



de Apart from roses & grapevine these mites arc also thrive well on papaya pangara bri njal

.1 arigold, &weeds like cocks comb, dudhan & tandulia

M arks of ldentification: The mites are yellowish white in colour with two prominend black s pots

on the abdomen. Nymphs are generally white in colour and black spots on dorsum.o

Nature of Damage: Both nymphs and adult suck the cell sap from leaves and twigs. Infested

leaves turn yellowish with whitish, spots along_with leaf veins, later on brownish burnt patch

develop on theleaves,which wither &finally dry

Control Measures:
1) Cutting and burning of severely infested plants.

2) Proper ventilation, irrigation and clean cultivation.

3) New miticides viz. Mitac 0.05% or Cascade 0.015% or Vertimec 0.025% sprays com bat

mite problems in polyhouse roses.

4) Spray Dicofol or Ethion 0.05% or Wettable Sulphur 0.3%, 2 to 3 times at 15 days interval

for control of pest in open roses.

5) Soil application of aldicarb 10 G @ 16kg/ ha. around the base of plant by ring method has

also been found effective in controlling two spotted spider mite

10. Nerpatodes Hoplolaimus Spp. Xiphiema Spp. Hi:licolyenchulus Spp.

Meloidogyne javanica Chitwood Phylum: emathelminthes

These are minute, microscopic organism confined mostly to root zone of the plants.

Ne matode injury to the roots results in symptoms of malnutritioi, dercreased shoot growth.

HH inilaiie and inaroasad.-susceplibility to disaase producing oganisms. The Meloidogyne

javanica cause galls on roots The affected plants become smaller in size, root system becomes

necrotic, growth is stunted.

Forthe control of theese pests fumigate the rose beds 4 weeks before plantation with

ED B ethylene dibromide 250 ml/ ha.

In addition to the above pests, there are number of pests fouiid occasionally damaging rose

plants. e.g. hairy caterpillar, Euproctis lunata, W.E. fraterna Moor, castor semilooper Acheoea

Janala Lin, crab caterpillar Staturopus allemus Feg. leaf eating cate rpillar Spodoplera hura Boisd

em girdles Slhenias grisalor Fab, & Blister beetle Mylabris pustu'alus Thunburg etc.



Exercise No. 16
*** ** 7*°* ****

PESTS OF CHRYSANTHEMUM
**

Family:Order'*

Scientific NameSr.No. Common Name
***

1 Aphid
Aphididaei)Chrysanthemum aphid Microswphoniella sanbarni
HemipteraWilletu

ii) Péach le curling Bract.yiaudus helichrysi

aphid

Aph: Ssypii Gloverii) Cotton aph.

iv) Green M persicae suz

potato aphid
Mirid bug Mirldae2) tiades paditer wlk

Hemiptera

ArctidaeBihar hairy catervil: Spilosoma oblique walkes3)

Lepidoptera

NoctuidaeTobacco Caterpill Spodupte 1a F.A)

Lepidoptera
Phytoni }genesiae Agromyzidae5) Leaf miner

Hardy Diptera
Epicauta Mannerheim Meloidae6) Blister beetle

malklin Coleoptera
Tertanychus urticae Tetranychidae7) Red spider mite

Koch Acarina

Thripidae
Thysanoptera
Melolonthidae
Coleoptera

Thrips tabaci Lind8 Onion thrips

Holotrichia consanguinoa9) White grub
Banch

PsilidaePsilla nigricorus Fab10) Shoot miner

Diptera

NictuidaePapaipema nebris Guen
11) Stalk borer

Lepidoplera

CecidomylidaeDiarthronomyia (Rhopalomipa)
Chrysanthemum

Diptera
12)

Chrysanthenii ashiberg
Gall Midge

PyralidaeHedylepla (Laprosema) indicate
Chrysanthemum

Lepidoptera
13)

(fab)

Forticuidae
Caterpillar

Forticula auricularia
Earwing

Dermeptera
14)



About 80 different insect pests are reported to infest

pests of chrysanthemum Abou

hemum. Of these 11 pests are important
and are described as below.

thechrys.

Aphids: Macrosiphoniella sanbarni Gil
Aphididae

It is dark chocolate brown insect, found always in clusters on tender terminal shoots and

Hemiptéra

onun. nderside of leaves. Due1othecontinuous sucking of sap, shoots are distorted, leaves areteared arer and malformationofflowers takes place. They are also the carrier o'asperrmyirusdseaseof chrysanthemum.

Control Measures :Aphids can be controlled by.spraying 0.02% methyl dementon or GO5%malathion or Diamethoate 0.03%.

2. Thrips: Thrips tlabaci, Microcephalothrips abdominalis Thipidae: Thysanoptera
They are black & so minute that they can easily be seen witn naked eye. They can be

no ticed by tapping a plant over a white paper.

Nature of Damage: They usually altack the flowers but can also e observed on underside of

leaves giving silvery appearance to the leaves.

Control: Asgiven under aphids.

Hemiptera.3. White fily:

They are whitish and mostly found on green house plantation The aymphs are likescales
attached toundersideof leaves. They give out certain amount of honeydew resulting into

Trialeurodes vaporariorum Aleurodidae

Or mation of sooty mould, giving black appearance.

O Measures: Under green house pest can be controlled by st raying with 0.4% neem ark+Contro

O5% quinalphos or 0.1% padan. (Cartap hydrochloride).

LeafHoppers roneura palidifrons Spp. (Jassidae

variggated&turn completely white.

Hemiptera)4.

he nymphs &adults feed on theleaves. The cell walls are piarced &thecellcontents are

sulting into several white bleached area on leaves. In ievere cases leaves beco rmeSuckedou

Control
pesleffectively.

asures: Spraying the crop with 0.05% methyl demetonn or malathion will control the



Hmmplera
5. Mealy Bug

It 1s prmanly a est ofclhrysantiicmun tp:C1 housE .i jiis qt

kl of these insertssEverely infested with m :aly bi:gs Ants are lan; :51ptunsil:le loI tig sfire:ikl f thosa .

preadControl Measures: Fest can be controlled with 0 1% malathion i) G% dunethoale

mealy bugs can be preve nted by killng the ants witl sutalble insecticile or ant baits

6. Leafminer: Phy'omysa syngenestaye. Diptera

The larve feeds cn the inner tissues of the leal just under the upper epiderms mai.
irregular tunnels esjecial'near the maryins

Control Measures: To sprays with 0 05% dlazmon i monucrotoplhos or trizophs 0.06% at
weeks interval will effectinaly control the pest

7. Gallmidge Dia thronomyia chr/s.unhusniun
This pest is primaily a pest of qieenhoust. #od is ittle knovin lo mfest garien piäiils T *larva e enter the leaf & stiniulate the formation of snall pimple like galls

Con trol: Spraying of 0.0:% monorotophos is very effective against the gall miclge.

8. Chrysanthemum lace ving bug; Curyllicha mamoratus HemipteraAdult stage of this vests has lace like WI1gs Both riymphs and aclults suck the cell s uffrorn leaves, causingbleahing of the leaves arid injury to the stems Aster andsçabiosa are t heothe rplants attacked by th s pest

Con trol Measures Spi 3y with 0.05% malathion 50 EC or 02% carbaryl 50 WP directungng thesfpra y material mainly to thi: lower surfaces.

TernitlicdaeT ermites: Relicullerm.i flavipes
Isoplera

Like other garden ilants, roots of the chrysanthenmum are soine time attacked byhouse plants.
Termites

termites.These are more frequentl the pest of field as well as greenhouse nlao
woody tissues of the roots and stems destroying many plants. feed on tne

Con trol Measures

1) Give frequert irrigation and avoid dr ying of plants.

2) Use 2% me.nyl parathion d Jst in soil

3) Dig out the termetoria fumigate vilh CS; / Methy! brumich.



1 Leaf namatodes: Aphelen:horlesit7eihs Phyllum Nematoda
Since long back this nematode has been known to be a pests of greerfause

chrchCVSanthemum, but only in recent yeais has become very injurious to hardy chrysanthemuras
grownarO Wn outdoor. When the stems are wet, the worms swim up through the film of water & enter thecto mata of leaves. he.tirst symptom of infestatuonisappearance of yellowishbrown spotin on
leavesleaves. The spots are more or less bounded by the larger veins, subsequently enlarge TheThesymptoms may be confuised with the leaf spot disease caused by fungus. but the sopt produce oy
nematodes on leaves are brownish & not black

Control Measures: Following management practicesmay be followed against the pes
1 Propogatting material should be used by taking cutting from. the tops of lorng

vigorous shools.

2 Avoid replanting of chrysanthemums in the same area year after year.

3. Commercial growers can spray methyl parathion@0.05%, 3 times, al 2-3 we eks
interval from July to September

Similarly, the root not nematode Meloidogyne incognita&M. hapla also infest the rools of

chrysanthemums.

11. Mites: Tetranychusurticoe Koch. Tetranychidae: Acarina

Two _spotted spider mite (Telranychuus uticae) causes cistorted foliage shriveled &

dis coloured blooms. Detail description about the species has been given underroses.

Control :

1). Mites can be controlled by spraying with 0.2% wetta le sulphur-or 0.03% dicofo 1 or

0.01% Vertimek.

Soil application of aldicarb 10%G@ 16 kg / ha.2)

Apart from the pests already described stalk borer (Papa pema nebris). Europian com

orer (Dstrinia nuunbilalis Hubner,) cutworm (Poricroma saucia), are the other pests infest the

chrysanthemum occasionally.



Exercise No. 17

PESTS OFCARNATION
*** ** *******" "** '

Family: Order
. Scientific Name

Sr.No. Common Name Tetranycluidae
Tetranychus trticae*** ********

1) Red spidermite Acarina
Koch

Aphididae
Green peach Myzus persicae sulz

2) Hemiptera
potato aphid Thripidae
Onion thrips Thrips labaci lind

3) Thysanoptera

Noctuidae
A) Gram pod borer Heicoverpa armigera

Lepidoptera
(Hub)

Torticidae
Carnation tortix moth Tortrix promubala meyr

Lepidoptera

6) Carnnation fly Hyleniya briennecens Anthomylidae

Diptera

)Red Spider mite:
F am Tetranychidie

Tetranchus telarius Koch.

Order Acarina,

Marks of ldentificätiong The adult is scarlet red.

Nature of Damage: Mite 2ed on underside of the leaves, suck the cell sap, and as a result the
leaves turn pale yellow an: dust coating and fine webs. In severe infestation plants become
stun ted and the flowers als invaded. Plant growth, crop quality, yield and vase life of carnationflowers decreased with incre asing mite population.

Corntrol Measures : Plant "otection operations are initiated when the density of mite is 1/ ieaf.a) Cutting and burning of severely infested plarnt parts:
1) Use variety having straight and flatleaves which are proved toberesistant.Spray kelthane (Dicotal) @2 ml ltre orweltable sulphur @ 3 gm / litre or

2)

Ethion 2 ml / litre.

3) Spraying of insecticides like Formothion, or Dimethoatejor Triazophos or Dichorovos giveseffective control the pe st.



Green peach aphid Myzus pursICN (Sul2)2)
Nalure of DamOf Damage: Both nymph and adult suck the sapfrom leaves and retard growth ol Plantnfestalions they leavesticky.deposils on the leaves.and flowerbuds. U

d relard growth ol plant

Inse

Spray Diaznon 20 EC or Dimethoate 30 EC 2 ml / litre of water before the
ontrol Measure

opening of flowers.

Onion Thrips: Thrips tabacilind

Na tuture of DamageBoth the nyniphs and adults suck the sap from the tendèr portions of the

nla nts causing them lO urn yellow and patchy often with black specks and slight crinkling A

epvefe allack adverlsy affect growth of plant, feeding on flowers cause streaks' and making them
nSuitable for marketing. The dark red and pink cultivars are very susceptible.

Host Plants: Onion,tuberose, chrnotions.

Control Measures: Spray dimethoate 30 EC@ 1 ml or fenitrothion 50 EC @3.5ml/ Iire or

malathion @2 ml/ litre of water as soon as the pest appears.

Bud borer OR Gram pod borer: Holicoverpa armigera.

Natdre of Damage: Larva bore in to young bud making a round cles rcut hole. It feeds oninter nal

Con tents of buds leaving empty calyx intact. The infested buds fail tt open occasionally they a Iso

feed on the young shoots.

5) Cornation tortrix moth: Tortrix pomivora mèyr.

drks of ldentification: Moths are small, have grey brown fore winjs. The caterpillars are small
Mar

yellow or green in colour.

re of damage: On hatching, the young larvae find a suitabl: site among the leaves a nd

fastens

andmay
alsoboreintothe flowersbuds.

USUallytound!
Some of the leaves together wilth silken thereads and fee is inside the shelter. Injury

nd BroUIId the_growlypulthot lua huMule, bul I4g ktlu-a Il4 tenHLHH MHV HLIH

Comto
XtUre of carbaryl + Kalthane is proved to be effective.



201S
6) Carnation fly: HylennyabriemesceIs

Fam Anthomyidae Order Deptera

Natu re of damage The maggot bores in to leaves & growing tips of young planis Mre
particularly those plants growing outdoors. They may be responsible for the death of young pla nis

by tu nneling down the apical shoots.

Control Measures

Apply Carbaryl 4 G 10 kg/ha or Lindane 6 G@ 10 kg / ha or Phorate 10 G1)

10 kg/ ha. to the soil followed by light irrigation.
2) Spray Malathion 50 EC@2ml/litre of water.2)

".



- Exercise No. 18
PESTS OF JASMINE

SNO. Common Name Scientific Namo Family: Order
Budworm Hendecasis cluplilascialis Pyrsustidae

Hmpsn
Lepidoptera

Leaf webworm Nausinoe geomelralis Pyraustidae2)
Lepidoptera

Elasmopalpus jasminophagus PhycitidaeGallery worm
3)

Lepidoptera
Leaf caterpillar Glyphodes glauculalis Pyralidae

4)

Lepidoptera
Black hairy caterpillar Periçallia ricini Fb Arcitidae5)

Lepidoptera

Gall mite or Aceria jasmini Channa Eriophyidae
6)

Eriphyd mile Acarina

Thrips Thrips Thripidae

Isoneurolhripa orienlalis Hemiptera

Bagn

8) California red scale Aonodiella auranlii Coccidae

Mask Femiptera

9) Tingid bug Corythauma ayyri (Drake) Tinigidae

Femiptera

Antestiopsis Amnlestia Pantatonidae
10) Jasmine bug

cruciala F. hemiptera

11) Lace wing bug Leptofarea ayyari

Ricanio fenstraa Fb
Rincid bug

*I*** * *"**

1) Bud Worm:lenddaRis cuplifascialis Hmpsn..

fam:Pyraustidae

AendeccS[S

7upljfascialisOrder: Lepidoptera.

Ma ofldentification: Larva is greenish with black head.

O Damage: The larva bores in to immaturebud and feed orinterna) content.) Larva

alta
Nature

S On 2-3 budy and the buds
arewebbed together by silkenthread.)Pupation in Soil.

JNUDOIMMuUENN
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2) Gallery Worm: Elasmopalpusjasnnophwagus Hmpsn
Fam. Phycitidae Order lepocdoptera

Marks of ldentification: The moth is small and dark arey in colour, caterpillar Is green with red
head and,protharox and lateral brown streaks on the body.

Host Plants: 'Jasmine.

Nature of Damage : Caterpillar is the damaging stage. They web terminal leaves. shogots, and
flowers and feed on them. Pupation takes place in the galleries.

Con trol Measures : Spray dimethoate 30 EC@2 ml / litre.of water or quinal phos 0.05%.

3) Leafweb worm: Nausinoe geomelralis

Fam: Pyraustidae Order: Lepidoptera.

Marks of ldentification : It is a mediurm sized moth with light brownish wings. wings have white
spots. The caterpillar is green with dark warts giving rise to thin hairs and has black streaks on the
side of thorax.

Naturre of Damage: Caterpillarwebs leaves together and remain inside and cause damage by

feedi ng on them.

Dam aging Stage: Caterpillar.

ife History : The female lays15-20greenisiYEOWEdgson the leaf lamina.lLP. 3 - 4 days.
LP 12-15days. The larva spin extensive webbing in the shaded portion of the plant around the
leaves on which they feed and pupalewiL.E E0,Ihe pupal period 6 -7 da

completed in 22-24 days

Control Measures:

1) Hand picking of larva and remove webbings alongwith miaae.
Spray dimethoate 30 EC 2 ml / litre & water or Quinalphos

25 EC @ 0.05%
2)

Fenvelerate 0.01%. 0.05% O



4) Leafeating Caterpillar: GlyphodesglauculalsGr4 Order LepidopteraFam Pyralidae

1akes of ldentificaf Identification: The moth is light blue, in colour, and the caterpillar is green.

f Damage: Caterpillar cause damage by feedingon the leaves.
Nature

:Spray methylbarathion 50 EC @2 ml/ litre ofwater.ntrol Measures

Black hairy caterpillar: Pericallia ricini Fb.
Order: Lepidoptera.Fam: Arctidae

HostPlants Jasmine

Damaging stage: Caterpillar.

Marks of Identification: The moth is stout with fuscous forewinçs, bearing pale ringed black
SDol, crimson hindwings and crimson abdomen having black bands cn it. The larva is dark brown
or black having thick hairs.

Nature of Damage: Caterpillars cause damage by feeding on leaves.

Life History: The female lays eags in clusters of upto 170 on unde side of the leaves. I.P. 4- 5
days, larval period 26-32 days, pupal period 10-12 days. Pupation on plants in cocoons. Total
lfe cycle is completed in about 40 days.

Control Measures: Spray methyl parathion 50 EC @1 ml/litre or rnalathion 50 EC @ 2 ml/ litre
orfenitrothion 50 EC @1 ml/litre ofwater.

Gall mite or Eriophyd mite: Aceriajasmine Channa.
Fam: Enophyide Order: Acarina.

RS of ldentification : The female is cylindrical measuring about 150ylong&44u thick the
Mar

mal es are rare.

ure of Damage: Theese mites make webs which give the appeara ice of white hairy out growthNatu

eal Surface, on tender stems and on the flowers buds. AS a re sult of feeding malformation
on the

iv egelativegrow
Control Owth and floral parts take place and consequent reduct on in growth & yield.
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da ys1) Sprays of monocioloptios 0 U or phosalone 007% or lizuplo

rterval are effective

2) Or dusting of sulphur dust C 20 kg i ha.



Exercise No. 19
PESTS OFMARIGOLD,ASTER,TUBEROSE

sr.No. Common Name

Hairy caterpillar
Scientific Name Family: Order--Diacrisia oblique Arctidae1
Walker

Lepidoptéra
Gram pod borer Helicoverpa armigera Noctuidae2

Hunder Lepidoptera
Leaf hopper Empoasca fabal (Harris)3

A) Aster leafhopper Macrosteles fascifrons Cicadellidae

Stahl Hemiptera

Aphigidae

Hemiptera

Gr. nut aphid Aphis crossivora Koch5)

Blister beetle Epicaula manerheim Meloidae6)
Maklin Coleoptera

Telranychus urticae atronuychidae7 Red spider mite

Koch Acarina

PESTS OF ASTER

Fphididae1) Aphid Microsiphum artemisiae

Femiptera

TarsonemidaeSteneolarsonemus pallidus2) Cyclamen mite
Acarina

T ngidae3) Crysanthemum Lace bug Corylhucha marmorala

Hamiptera

Anlacophora foveicollis4)
5)

Chrysomelid beetle

Leaf miner
Lyriomyza trifoli

6) Flower caterpillar

(H. armigera)



PESTS OF TUBEROSE

Tetranychidae1) Red spidermite Tetranycthus uticae

AcarinaKoch

T. telarisus L

Thripidae2) Thrips (Caranoton) Thrips tabaci Lind

Aphids Thysanoptera

Pieridae3) Cabbage (white) butterfly Pieris brassicae Lim

Lepidoplera
4) Bud borer Helicoverpa aimigera
5) Pentatomid bug Nezara viidula Hemiptera

**

Pests of Aster and Tuberose.
Cyclamen mite: Steneotarsonemuspallidus.
Family Tarsonemidae

1)

Order: Acarina. iasS

Natare of Damage: Mite liveand feed inside thefoldsofyoung leaves. Infested plantsshowNstuntedgrowth and brownscarrings along the stems. In case of heavy infestation small gre enrose tles are produced in place of flowers.

Control Measures: Sp*ay kelthane1ml/ltre of waterorwettablesulphur 3 am / lit.

2) Chrysanthemum lacebugs: Corythucha marmorata

Fam: Tingidae Order: Hemiptera

Nature of Damage: Eoth nymphs and adults suck the sap trom the leaves. As a result of fearlina
9leav es get bleached.

Control Measures: Spray diazinon@ 2 ml / litre of water / malathion 50 EC
litre ofwater or tarbaryl 50 w.p.@2 ml litre.



Exorciso No. 20

PESTS OFGLADIOLUS

Scientific NameSt.A
Common Name

Family: Ordor
Taeniolthrips simplex More ThripidaeThe gladiolus

Thrips Thysanoplera
Honey suckle Thrips flavus Schrons Thripidae2
thrips

Seed corn maggot
Thysanoptera

Hylernya cilicura Anthomydae

Diptera

Tarnished plang bug Lygus linea Laris (pdeb) Mindae

Hemiptera

Aphids (coton) Aphis gossypii (Glover) Aphididae

Hemiptera

Potato aphid Myzus persicae (sulz)

Gram pod Borer Helicoverpa armigera (Hub) Noctuidae

Lepidoptera

Cutworms (Grasy cut Agrotlis ipsilon Roll Noctuidae

worm) Lepidoptera

Tobacco caterpillar Spodoptera litura Noctuidae

Lepidoptera

B) Cabbage semilooper Ttichoplusia spp. Noctuidae

Lepidoplera

Pieris brassicae L. Pieridae) Cabbage white
Lepidoptera

butterfly

0 Rhizoglyphus echinopus Tenipalpidae
Red spider mite Bulb

Acarina(fum and rob)

11) Mealy bug Ferrisia Virgala

PESTS OF LILY

NoctuidaePolylela gloriosae F

Btithys crini fb

Lily caterpillar
Lepidoptera

2 Taeniothrips simplex Noctuidae
Gladiolus Thrips

Lepidoptera
More

hsllrin vAtemkl

Myzus persicae (Sul ier) Aphididae
Green peach aphid

Hemiptera

*** **********
*** -



PESTS OF GLADIOLUJS

Taennothrips snyplex. fam. Tripidae
1. Gladiølus thrips

Natu re of Damage: The yellow coloured nymphs and black adults damage leaves and pikes

rasping tissues and sucking the sap (ozzing) Affected leaves and spikes develop silveryer streaks
eguartturn brown, get deformed and dry. When attack on bud, flowers, the bud do not open rens

and leaves show unnatural whitish grey glistering. Cormes storage are also attacked by tht

Infested corms are sticky. get shriveled and produce weak plants.

Host Plant: Lily and Gladiolus.

Control Measures
1) Spray Acephate 0.1% 2-3 times at 10 days interval

Storing of infested corms at 2°C for 6 weeks and treating them in hot water 46 °C
2)

completely kill the thrips. OR
. At the time of flower emergence spike may be sprayed with Malathion 50 EC 2ml3

litre of water.

2. Cutworms: Agrotis segetum

Nature of Damage: Female moth lays eggs near ground level on plant parts. Larvae feed on
eme rging-shoots at night. Grown up clay coloured larvae cut the plant at ground level. Plants areVuln erable to attack up to 3 Leaf stage. Cut worm also damage under ground coms adeveloping spikes. nd

Con trol Measures

1 Ploughing during summer exposes pupae to predators.1
2) Poison bait consisting of carbaryl or malathion 0.1% In wheat bran and molassesscattered in the field controls larvae.
3) Spray of Quinalphos 0.05% protects foliage.

3. Leaf eating.caterpilar: Spodoplera litura.

Nateure of Damage: Ash coloured eggs are laid in groups on lower side of Leaves. Eary instarlarvae feed on lower surface of leaves by scrapping and skeletonizing them. Greenish brownre
mature larvae feed voraciously during nights on leaves.



Control Measures

) Collection & destruction of eggs masses and larvae reduces pest buia.

Deep ploughing in summer exposes pupae to predators

ii) Sprays of Quinolphos 0.05% or Carbaryl 0.2% or Chlorpyriphos 0.05% give

protection to foliage.

iv) NSKE 4% is effective against early instar larvae.



Exercise No. 21

*****

PESTS OF CROSSANDRA.ORORCHIDS. GERBERA. DAHLIA

PESTS OF CROSSANDRA

Family: OrderSr.No. Common Name Scientific Name

Lynmantridae1) Tussock caterpillar dasychira mendosa
LepidopteraHb

Temnaspidiolus excissus (Gr.) .Diaspidae
Hemiptera

2 .Leaf scale insect

AphididaeGr. Aphid Aphis craccivora Koch

Hemiptera

PESTS OF ORCHIDSS

Coccidae| Brown Coccus hespericum Linn

Hemipterasoft scale

other soft scale Lecanium tormicariil

2) Hard Scale Aspidiotus destructor Sign. Diaspidae

Hemiplera
****3) Mealy bugs Ferrisia virgala

cockerel

Pseudococcus lilamentous Pseudococcidae
Var. Corymbatus Heiptera

4) Two spotted Tetranychus urticae

Mite Koch.

5) Cockroach Periplanata amencana L. Blattidae

Dictyoptera
***6) Snail & Slugs

****

PESTS OF GERBERA
2.013

Broadmite Polyplhagolai sonemus latus Tarsonemidae
Banks

Acarina
2) Leaf Miner Liriomyza spp. Agromyzidae

Diptera.
****



PESTS OF DAHLIA

Twospotted spidermite/ Tetranychusurticae
Red Spidermite

*****1) Tetranychidae
Koch.

Acarina
Onion thrips Thrips tabaci Lind Thripidae2)

Thysanoptera
Green House thrips Heliothips haemorrhoidalis Thripidae3)

Bouche
Thysanoptera

European Pyrausta nubilalis Hubner Pyraustidae
Corn borer

Lepidoptera

5) Aphids
Aphididae

Hemiptera
i) Peach aphid Myzus persicae (Sulz)

i) Leaf curl aphid Brachycaudus helichrysi

Kalt.

ii) Potato aphids Macrosiphum euphorbisTh.

iv) Bean aphid Aphis fabaescopali

Capsid bug Lygus regulipennis popp. Minidae

Minid bugs Lygocoris pabulinus L. Hemiptera

|) Forticula auericularia L. ForticulidaeEarwigs

Dermaptera
Miner Pests

1) Papaipema nebris Guen. NoctuidaeStalk borer
2) Empoasca labae Horris CicadellidaeLeafhopper



Exerclse No. 22

POLYPHAGOUS PESTS

Mate rial Preserve specimens & damaged plant parts.

201A. white grub: 1) Holotrichia serrala F, 2) H. consanguinea BI.

3) Leucopholis lepidophora Burm.

Scarabaeidae: Coleoplera.

rOm
Economic Importance: It is a cosmopoliatan & polyphagous species having beenreportedfrn

most of the Slales of the country since last 10 to 15 years grub is posing a great threat to
tha

cultiv alonin some pockets of Maharashtra state. It is in endemic form is some pockets
n

he

Ahmednagar, Buldhana, Dhule, Jalgaon, Kolhapur, Osmanabad, Parbhani, Sangli, Satara
Wardha districts.

Mar ks of ldentification: Adult Beetle is stoutly built, reddish brown, 22 25 mm in length &
head is oblique.

Eggs:Creamywhite, oval i spherical, 2 mm diameter.
Grub: About 47 mm. long white in colour with dark brown head having power full mandibles &3
pairs of prominent thoracic legs.

HostPlants: White grubs are polyphagous.

Larval Hosts Attack numb:r ofcrops like sugarcane, groundnut, jowar, maize, paddy, todacovvegelables, etc. & Grasses. Perennual trees like guava, citrus, peach etc. aie also reported t0 Deatta cked by the grub.

AdltHosts: The adult beetlas feed on leaves of neem, shevaga, ber, tamarind, bel, guimo

Life History: The emergence ofbeetle begins afterfirst pre - monsoon showers (y
Juneemergence corifined to early evening, after the sunset, mating takes place on neem & DaDuBeeles return to soil before sunrise & female start laying the eggs singly in earthencei

dep th of 7-10 cm. soil. Afemale lays 50 - 70 eggs. Incubation period 9-24 days.
Gru b: Grub moult twice & become full grown in 5-9 montns.Pupal stage: Pupationin soil. Fupal stage last for about 14-29 days.

trees

cells at the

monsoon shower in May or June. The Longevily
of adult after emergence

Adull Though adult are form2d during Nov. & Dec. they don't emerge unt
pre

one generation is a year.
gence is 47-97 days.

Only



Through the adull beelle newly formed beetle remains n quiescent stage in s oil &

.
Cay

Over

entelges when cloudly weathe & light showers prevailinthe month of May June.

enrerge

Occurrence: The pest is active in Kharif season.
Seasonal

yello

of Damage: The grubs feed on roots & rootlets of plant & infested plants bec omech :8. dried up. The attacked plant can be easily pulled out from the soil.

Nature

Management Practices:
1) Collection of beetles by shaking host trees (neem / babhul ber) at night hou rs &their destruction in kerosinized water.

2 Collection & destruction of grubs from the field at the time of weeding &interculturing.

3) Flooding of the fields.
8

4). Spray the hosttreeslike neem, babhul & ber with 0.1% carbaryl in monsoon on
community basis. The emergence of beetles is observed immediately after the firstpre monsoon showers. (MayI June).(Note: Leaves oftreated host tree
sh ould not be fed to animals upto 10 days aftertreatment.)

5) Soil applicalion with quinalphos 5 G/phorate 19 G/ carbofuran 3G 25 kgl ha.
at the time of land preparation or application of FYM.

6) In case L. lepidophora around kumbhi river in Kolhaplr. Dist. use rotavator in May,
in white grub affected area for the destruction of differe 1t stages of white grub.

2. Termites or i) Ocdontotemens obesus R.

White ants: 1) Microteues obesesi H. Termitidae: lsoptara.

EConomic Importance Termites are polyphagous insects, reported from many parts of

Maharashtra. The infestation of termites is more in sandy loam sois. They inflict more serious
da mage in the unirrigated areas.

Marks of ldentification : These are sociai insects living in a colny. Polymorphic forms are
noticed.

eproductive caste: (winged) :They live in royal chamber.

ten Developed from fertilized eggs. It is much larger in size & tas a creamy white abdornenQu

wh ich ismarkedwith dark brown strips. It lives for 5-10 years.&lays thousand of egg.

Kin Developed from fertilized egg. It is much smaller than queen Xslightly bigger than workers
is Ssecondondarily wingless insect.

83



B)Stcrile caste: (wingless)

whilish yellow, head wider than reproducnan reprodud
ive

Workers: Develop from fertilised egg. They are

castes. Mandibles are stronger, meant for feeding on. They avoid ht & need high humidity

f
their sunvival.

e
Sold iers Developed from unfertilized eggs. They have large head & strongly chitinised sek
shap ed mandibles, defend the colony by fighting. (mandibulate type soldiers).

Host Plants: Termites are polyphagous feeding on crops like wheat, sugarcane. groundut
cotton, chillies, brinjal, fruit trees etc.

LIfe History: Soon after, first monsoori showers. tlie sexual forins leave their colony tor nup tialfligHt urina evening After a short flight matne takes place, they shade ther wHigs & queen & k ingsettle down in the soil. The female burrows in the soil. lay eggs & establish new colony. T hequeen gradually grows in size & start egg laying very rapidly at the rale of one egg per sacond or70,000to 80,000 eggs in 24 hours. It lives for 5 to 10 years. It can live for several years al so.There is only one queen in a colony. Incubation period is one week in summer & within 6 mon thslarvae develop.to form soliders or workers. The reproductive castes when produced mature in 12 ye ars.

2012
Nature of Damage: Workers oftermites feed on the roots & stein parts of the plants. Thisresu Iting in drying of plants Other forms do not cause any direct darmage to the crop.

Man agementPractices
1) LOcate termitoria (mounds) & destroy queen by digging out termitoria or fumigatin9with fumigants like C$2Imethyl bromideCS2 + chloroform

mixture @ 250 mi250 mlmound.
Termite damage in standing crop can be minimized by application

of 5 lits. of

2)
. lindane 20 EC/ ha. into irrigation-water or tield spreading of 1 lits. of lindane mix@dwith sand or soil, followed by light irrigation.

Keep the crop healthy and vigourous shortage of water leading to initial drying of the

3)
dryingof theplant, may lead termite infestation. Hence il is very necessary to keep the cropPhealthy and vigourous.



3.
Locust

.LOCust are the species of giasshoppers. which under certaif favqyrable condit ions.
Species

congregale, move t0geiher in their nymphal stages as band and the resultants swarms
1ulliphy,co

y to distant areas in dense. heir epidemics occur in all continents. ThereThere are nine wellcognized species. The following species occur in india.
1 The Bombaylocust: Pantanga succinata L.

2 The Migratory locust: Locustamigratoria L.

3. The Desert locust: Schistocerca gregaria. Very common, most destructive.

1. Bombay Locust: Palanga succinata L.

The area of distribution: India,Ceylon,and Malaysia. In India-area extending f rom
Gujarat to Madras and in certain areas upto Bengal. Swarms 1835-45, 1864 -66
1901-08 resulted in heavy damage to crop.

Breeding grounds: Open areas ofWesterns Ghats in mansoon.i)

ii) No. of broods: 1 in a year (diapauses in adult).

These hoppers do not congregate to form bands but remain scattered amongcr oDS

Orgrasses 1

2. Migreatory: Locusta migratoria L.

Distribution: Europe Africa.Eastasia.& Australia. Swarms In India they w ere
observed in 1898in Madras,& in Banglore 1954.

Breeding grounds: Breeds in spring in Pakistan& resu tant adults migrates into the

desert areas of India as individuals& breed during sunmer in Raiasthan Gu jrat

i)

i)

areas of India. Scattered locust may gather in ecologically favourable pockets & lay

eggs innumerably i.. tliere are several broods in a year

3. Desert Locust: Schistocerca qregaria

rom one country to another.

Distribution: It is an International pest affecting about 60 countries, mainly Incdia,

Pakistan, Afganistan, Arebia, Persia, Iraq & Africa.

Breeding regions The pest breed during the spring seison in costal & other areas
of West African countries like Persia where the winter ra ins bring about the required

i)

degree of soil moisture & vegetation. The adults emerg ng from this breeding stage

ii) The Phase Theory of Locust: The phase theory wasfirit put forth by Uvarov on the

migrate eastward to Pakistan and India by about the beg inning of mansoon.

basis of his studies on Locusta in Russia. Previously L. migratoria&L. danica were
recognized as two distincl species as they exibitted niarked differences in colOur



n however
eveale

morphology. physiology & behavioir nvestigations by Uvarov hovev

n2phases
that the L niyratoria & L cdanca wuTe the Sane specILs wlih existed tn 2

nstteo

Two fornms gregarious & solitary aie corinetted by inlermecliate loun transiens Th

was subsequently confirmed for other species of locust also Gregarions phase exhbit hla
colour pattern & same is absent in solitary. Solitory has uniform colour which resembles h.

ackresembles
thatq

ersa

vegetarion on which they live. Under laboratory condition the colour of the solitary phasehoc
pPerscan be changed into that of gregarious by breeding them under corwded condtions & vice - Ver

ong

Reasons of out break: In breeding regions there are regular showers of rainfall in both the taiainfall belts, which brings about the required degree of soil moisture & vegetation. Howeve, strOnewinds do not scatter the swarms.

Nature of Damage: Locust are voracious feeders, each adult, consuming its own weight of
vegetation daily. It is estimated that 1 sq. km. Biggest 300 sq. kilomeler swarm is on recordSimilarly, hoppers eat 6 8 times more than their own weight. It has been assessed that in lIndiaduring 1926 31 plauge, the damage caused to crops, fodder etc. was about 10 croresof repeesand consequential loss to premature death of cattle & other livestock was incalculable.

Methods of Locust Controi The chief aim of locust control is to destroy the locust in all itsstages.
Destruction of eggs Locating the egg laid areas is almost importance, then

1)

trench them around, so as to entrap the young hoppers as they move out after hatching. Evenact ual destruction of eggs on organized scale may be carried out by pioughing, & hand digging
The mechanical method include entrapping. Making hopper

2) Hopper control
bands in 2' X 2' trenches & burrying. The chemical method include use of poison baits & dusting oins ecticides. Dusting of 2% methyl parathion dust against hoppers 25 to 30 kg / ha. has been

'*".

found to bring a complete control of these pests.
3) Control of adults or winged locust swarms: Dusting of 2% methyl parathion may becarried ouf to achieve beter control when swarms are resting on bare ground at night or on early

ey can
moning can be beaten or swept up & destroyed. If they are restinig on bushes or hedges, they can
be easily burnt with help of flame throwers.

When flyilkg locust are about to descend in large swarms in cultivation areas, best way to
tackle them is to prevent them by creating a cloud of smoke br by burning refuse etc. Soraying
with neem kernel suspension as a delerrent to the crop, nas also been tried with success.
Recently with the introduction 'aerial application of inseticide the control of locust sarms has
become easier. The advantage associated with aerial spraying are

Vast areas can be treated in relatvely short timei)

i) The swarri in flight can also be trealted.



vnen swaims setlle cdown in a particular area that area can be quickly coverec byaerial application.

iv) The moment of swarm cad be watch with ease, Locust control organizaticns. In
India: Locust warning organisation of the Govt. of India was established from April 1939. In 1942
a coordination Anti locust scheme was put into operation. In the World: United Nations S2 ecial
F und Desert Locust Project which was sponsored by 1he F.A.O. in 1960. This is being subsoried
by several countries including India. lts purpose is to develop more effective & less expera sive
control of the desert locust.



Exercise No. 23

STUDY OF NON-INSECT PESTS

1 MITES

CHARACTERISTICS OFMITES

1) Body is divided into two Cephalothorax & abdomen.

2) Young ône has 2 pairs of legs while adults have 4 pairs

3) They are very small in size.

4) They are injurious to plants.

5) Many spp. are parasite on animals & man.

6) Piercing, sucking, mouth parts.

Class: Arachinda

Order: Acarina

Mites are polyphagous pest feeding on pet animals, skin of man & cultivated trees. Even

the se mites are observed in fresh water, streams, lakes & ponds. They belong to family

1) Tetranychidae

2) Eriophyidae.

1) Tetraonychidae Mites are tiny, sometimes even greater than 100 in length. They posses

4 pars of legs in nymphs & adult stage have paired jointed chelated appendages callea as

enclured

2) EriophydaeThe mite is vermiform having 2 pairs of legs. Mouth parts adopted for bitting.

pie rcing. sucking, 3 nymphal & adult stage. The nymphal stage called as protonymp

denlonymph, tentonymph, protonymph (Larvae) Eriophyide have only 2 nymphal instars

Nature of Damaqe: Vary as per the crops.

Comtrol Measures:
1) A number of natural enemies have been on various mites.

Sulphur extensively used 25 kg/ha dust or

3) Use of Acaricicles in kelthene, Aramite (Dicofol).



STUDYOF RODENTS

Rat 1s non insect Pest coming inder vertebral qrcup of animals is a serious pest of field

2

crS which Includes cereals pulses, vegetables &fruits crops
In India five ditierent spp. of rodents are known to be serious in Agriculture which are a ivenbelow,

1) HOUSE RAT

S.N. Rallus raltus
Order Rodentia

Family Muridae

Marks ofldentification:
They are grayish black in colour, small eyes. Long hairy ear, snout is pointed, tail is thin,uniformly dark & is equal to length of head & body. They weight upto 150 200 gm. Their excreleis banana shaped & found scattered. They have only one pair of teeth in both the jaws.

LifeCycle:

Breeds throughout the year with 5 7 liters / year. Each liter consist of 6-14 young ones.
Gestation period 25 days. It totally nocutumal. A good swimmer & climber. Life span is about 2
ye ars.

Nature of Damage

They causes damage to every commodity. They act as vector for plague, g

2) HOUSE MOUSE

S.N. MusmuscuUS

Marks of Identification

Dark brown colour, body.with snout hairs. WEgnt about 25 - 3 gms. There are smallest
Ears are round, dropping (Excruta) is spindle shaped &rodents. Tail is longer than body.

SCattered.

'.

LifeCycle

Breeds thouughout the year with 7 -8 mtersIy. d -5 young ores
Der i

Pe riod 3 weeks. This rat prefers to stay in house & in dak place nocturnel in hahit 2

n penetrate a hole less than 1.2 cm.



They leedNature of Damage
on

Mor
elaer nfestation or near presence mpuls Iypical odour to sliit room

grains. vegelable. meat, fruts etc Ths spp acts as cairier or 4 paiasite called salns

responsible for food poisoning. They also spread ring wons

3) BROWN RAT:
S.N. Rattus norveqicus

Marks ofldentification
30097It has soft skin, brownish grey colour body & whitish belly. Weight upto 200 300

snout in blunt. Tailßshorter than body, ear small. dropping spindal shaped & found in groups.

Life Cycle

Breeds throughout the year 6 - 14 Itter/ year 5 - 7 young ones liter Gestation peric d 4

wee ks It is habituated cf making burrows. Normally lives. in sevage tanks It remains in the

radius of 20 30 met from its residence. Life span about a year.

Natureof Damage

They damage to store product. wood. bamboo, irrigation pipes & papers etc.

4)SMALLERBANDICOOT/INDIAN MOLERAT/SMALL GHOOSE

S,N. Bandicota bengaleinsis-

Marks of Identification

Body is robust, dark brown / black. Head short pea like, ear are small, weight upto 300 9
dropping are oval & scattered

Life Cycle

Breeds round theyear with 5- 10 liter / year 5-6 young one /litter life span 7-6
nonths

Nature of Damage
It is ommivovous, damage standing crops, sugarcane, coconut. cereals. It s dfor hearding/holding grains in its burrow (6 kg grains is reported). It is also a plague car

famous

5) ARGERBANDICOOT/LARGE GHOOSE,
S.N. Barndicola ndhca



Marks of
ldentification

Larger in SIZe. with a ferocious appearance Head is broad. ears small rough hai rs on
booyduEve brow are typically white. Bocly colour is brownish black.. Weight aboul.800 150o.

BOdylengthdy length 51 -88 cm. fore limbs are shorter than hind limbs. Dropping are spindle shap ed &

gm.

scaltered.

LifeCycle

Same as in smaller Ghoose

Nature of Damage:

It makes big burrow (under ground) which makes the foundalion, store ropms, field bu nds,

rail tracks weak damage big fruit trees. Hold grains in their burrows.

201
Ro dent Management

1) Preventive Ral proofing, clearing & sanitation

2) Mechanical Control- Mechanical traps, sound repellets, rat hunting out elc.

3) Cultural Method Especially in field crops. It includes deep plough ing,

reconstruction of bunds ,flooding of fields, destruction o' weeds.

Biological/ Natural Control: Most physible& effective 't includes rat poisons.4)

a) Single dose poison Zn phosphide (acute poison).

Multiple dose / Chronic poIson Warfarin, bromediolo.b)

Bait composition for acute poison for (100 gm).

Zn phosphide 2 gm + food material 50 gm + sweet oil ? gm + jaggery 6 gm.

For multiple dose poison

Poison 5 gm + flour 450 gm * jaggery 15 gm + sweet oil 10 nil.

For drinking water:

Poison 1 gm +water450ml.

Fumiaants - HCN, Aluminium pnospde, iFO, EDB are n.ostly use fumigants 3 gm tab

burrow 2-3 times pre-baiting is needed.



IIsa microscopic thieal ik wr t* lS2gmented body onpiräl:vely tou
rgng frem the

STUDY OF NEMATODES.

&

pharynx & suck the exudng fluid. They are unsexual and oviparous No matamorphosis but lany

undergoes series of moults.

transparent skin They pierced the plant cells wit'i hollow neecdle-like siylels emergng from

va

They are grouped as follows

A. Endoparas ites

Sedentary (do not moves)

Migratory

B. Semi end parasitic

Migratory

ii. Sessile

C. Ectoparasltes

Migratory. Sedentary

D. Mostly endoparasitic.

S.N. Pra:ylenchus collee

Meloidogyne špp

Tyler chulus semipenetrans1CAlrus,neinatode

8 Tyler chida

Drylaimedia
Ord er
Fa.

Phy Ilumm Nematoda.
It is a polyphagus pest. It attacks Banana, Citrus. Grapes, Papaya, Peach & Pineapple. I

is commonly found in every iegion.

It causes damage to young leaves, sthool, tender parts of plants, leaf yellowing. retaided,
falling of mature plants under wind pressure, deep lesions on rhizome and roots reduction in fruit

yield

Control Measures
a. Crop rotalion.

.Annlication of Neem cake (400 g/ plant) once at planting & second 4 month after
C. Use nematodes free planting material.

d. Seedling root dip in hot water at 45 - 50 degree Celsius for:

e. Treat nrsery bed with carbofuran (4 kg/ ha) & main field
uith

f.Organic amendments.

25 min.

kg / ha.)



epper Leaf GallThrips:
Pe

SN Gakolhrins Kaunayi

is ablack thrips about 2.8mm in length commonly found in kerala.
,:This is ablack

ND: Thhe thrips and its larvae feed on the leaves and cause marginal folded calle .aues become deformed as a resuit ot 1ormation of marginal tubular galls. Leaves
altacked leaves

cinkled and reduced in size
The

are

Lifehistory

The eags are laid singly within marginal leaf folds or on the leaf surface. They hatch in 6.8
ay The first and second nymphal instar last for 4.5 and 5-7 days where as the perpupal and

pupal instar last for 1-2 and 3 days respectively.

ControlMesures: Spray monocropophos 0.05% or dimethoate 0.06%on tender leaves.

4) Pepper Mealy Bugs

S.N. Ferrisia virgata,Pseudscoccus viridatusOrder: Hemiptera

MI: -Insect are soft bodied, small and oval shape pinkish brown incolcur and colonies arealways

cOver with whitish powder. Total life period ranges from 18 to 28 days.

ND Both nymph and adult suck he cell sap and devitilisedthe plant to such an extend that some

tim es plants succumbs. It is serióus pest in Kerala and Mysore.

Control Measures

1) Racking of the soil and mixing of insecticide.

2) Destroy by rubbing the insect where they are sheller.

3) Spraying with 0.05% malthion is effective or dimethoate 0.03%.

5) ScaleInsects

S.N.
Laphidosaphes piperis

Aeele inanat onune serious damege to black pepper vines at higier altitydes anddis

ted in nurseries in the plains. Pest infestation is more servere during post monso0
ord er

and

mer period. Dareriod. amaging stage is adult. Pepper scale like a spherical dark greý boat shaapE

enerustation on ma diein and leaves of ins



rdNatu re of damage :chloratc patches on leaves wlled and dried leaves and stem Adulls

eylarvae Suck cell sap trom leaves. stems iänu veIes rusulting in williniy ara dryiung Sever.

infested vine gradually dry up

Control Measure:

1) Destroy'severly infested plant parts spray with 0.1% dimethoate (30 EC) Or

Monocrotophos. Repeat spray fter 21 days.

2) Spray Neem seed kernel ex t5%.

Bioagents Encarsia launbar si lada bonanensis (Predator)

6) Pepper GallMidge

S.N. Cecidomyia mala.

Egg are laid on mid found enmbeded in pulp of berries and

attac hment of berries to .' Own yot falr on ground to pupate in soil. They attack

berries in the beginning vut ap stun .Late: on sweling may be cause on tender stalk and
shoots also.

6) Root Knot Nematode

S.N. Meloidogyne incognita

M.I. These are microscopic organism found in soil. Male is worm like with smoo
transulant. It moves freely in capillary moisture. Female is lemonshape and can't move.

N.D. Feeds on roots and form gallson them.Attack plant remain stunted and show symptoms o
yello ving and shorting of leaves. Appearánce of flower is alsodelayed.

ControlMeasure:

1. Use of nematode free cutting for raising new plantation. Use resistant variety to rool i
knot

matode, pepper CLT, P-812.
2. Apply Phorate 10 G, Carbofuron 3 G or Aldicarb 5 G at rate of 1 gram a.i: (a

ztive
ingrediant) pervine two times in year, first in May- June on the onset of monsoon d
second last week of October around the vine within the soil.3. Amendments of soil with some oil cakes viz. Karanj,. Neem 2.5 tons/ha.



While lly
8)

Altnonthus pipisSN

Family Aleurodidae Order Hemiptera

Non-Irsect Pests:

1Burrowingnematode

S.N. Radopholus sunilis

2) Root knot nematode

s.N.- Meloicdogynae incognita

1) Pollu Bectle/Flea Beetle

S.N-Longilarsusnigripennjs

Hoslplant pepper

Pollu beetle is specific pest of black pepper. Both adults and grubs casuses damage to'berries.;
Ma rkof ldentification

The adult is a small yellow and blue flea beetle with stoJt hind legs. The- fullfed gruo is
abcoul 5 mm long yellowish with black head

Nature of Damage Damageis caused by both Adult and rubs.
feeing on leaves growing shoot tips as on tender spike. The fer:ding on spikes lead to their partial
dannage. The grub damage by boring into groWing ups spkes end into the berries. The shoottips

Adult causes damage by

beries appeared dark and hallow inside and crumble when pres sed, locally known as pollu berries.

andnd also the spike tied up together, about do tall of spike tave been reported. The attack ed

Aboul35% berries are lossed. The infestalt is more in shedced condition in the plants.

LifeHistory

A female beetle scoops our shallow holes on growing shoots tips or on tender berries The
9 sraybe slucktothe surface of teno

LO12

Abo 00 eggs are laid by fer

surface of tender spikesoroneortwo eggs may be äid in each ho le.female. E99 hatch in 5 to 8 days. The grubs emerging out of the eggs
aid onshoot. tie

s into and feeds on the inner conlant likewise it bores into berries andThe grubs Decome full grown in i0 to 30 days, damaging about 4 tos
spike bores

cava:e in about 10 days. Thegrubs

e full grown grub steps to the g.round and pupate in an earthen celbermies during this period. The full growi



BuInso Pl a depth to 5 td 75 cm deep Tne dduil emerges out 6 to 7 days after pupation

forconti nue to remain within the pupal cell for 2-3 days The tolal Ile cycle takes 39 to 50 davs

ardscom pletion. There occurs 4 overlaping generalion cluring July to Jan Breeding stops Dec. onwar.

until new tender flushes appear March-April onwaids

2 Control measures

1) Tilling soil at the base of vine at regular interval can reduce the population considerably.

2) Minimise shade in plantation from June to October:

3) Spray the vines twice with Quinolphos 0.02% or Dimethoate 0.06% / first spraying at berry

formation stage (July Aug) and second month afferwords or in early october.

4) Neem gold 0.6% during Aug. Sept.oct.

5) Use offesistantverieties like Uthirankotta l & I, TMBV, & Shimoga.

6) By pruning branches of shade tree before the onset of mansoon. help in reducing the buid

up of pest population.

2) Top Shoot Borer: S.N. Cydia hemidoxa, Fa: Tortricidae, Or: Lepidoptera

It occurs commohly in kerala and serious pest of pepper.

M Adul! is small beautiful moth wilh basal half of the fore wings black and distal half orange red.

Caterpillar is grayish green in colour and measure 12 to 14 mm in length.

N.D. Female laid eggs on iender terminal shoots.Larvae bore into tender terminal shoots and

feed on internal tissue and retard growlth of young vines resulting in decaying and blackening

affe ded terminal shoots. The growing shoot is kill as a result of attack by caterpillars. They

pupate within larval tunnels for 8 to 10 days.Pestinfestationis higher during sept-oct, wne

They

numerous succulents shoots are available on vines

some biogents are recordedApantellus spp. Eudensus Spp. Goruazus spp.upto 20%parastisin
s

observed.

Control Measures :- Spraying of monocrotophos 0.05 % during the July and Sept.



SLUGS&SNAILS.

Slugs& Snails are the animals from invertebrate group Thoy diler frorn each olhers.

whee a calcuunere a calcum cup called shell i5 present. is called snal while the other without šhefl &warm like

called slug. Important spp. noted as pests are-
S

Achalina tulica- Giant Arfican snail (GAS)

Order Mollusca

Ariophanta bajedera Common land snail.

Marks of ldentification:

They have a big size shell some time of coconut size with criptic colour. Body is fleshy vwith

two tentacles always coming out as a secondary organs. Eggs are round just like sergo grains&

laid in soil in clusters.

Nature of Damage:

Adults & younger are voracious feeders. They defoliate the p'ants completely also feecd on

the bark of plant. They are most harmful in vegelable cultivation, florizulture etc. They are present

in Thane district viz; Chinchavali, Wargoan area.

LifeCycle

Animal is harmphordite i.e. both the sex organ are present in a single individual but ma ting

IS necessary to exchange the sperms. After mating which deposits :bout 500 1000 eggs in soil

near humid area. Eggs are highly resistant to temperature. Egg pe riod last for a week & yo ung

ones comes out. They start feeding on available food. As they grow they change their shell /s'hell

SIZe increases. They become adult within 3 -4 monihs. Hybernatior in adult stage in soil.

Control Measures

a Deep ploughing the land is expose the hibernating snails.

b. Collection & destruction of snails immediately after the showe s of the rains& also the egg

masses wherever observation.

C. Baiting the snail with Melaldehyde (at present banned).

d For GAS isoamyl acelate act as atlractant.

e. Waste leaves of cabbage caulitlowar are placed in field in the form ofsmall heaps. Early

morning collect the attracted snails & put in conmon salt water.



Exercise No. 24

*

Pests of Black Pepper

have1s king of spices is being cultivated on large scale in India About 20 insect Spp. he

Deen recorded damaging pepper plantation Important pests are.

1) Pollu beetle/Flea beetle.

S. N. Longilarsus nigripennis

family-Alticidae Order- Coleoptera

2) Pepper leaf gal thrips

SN. Gynaikothrips karnyi

Family -Thripidae order-Thysanoptera

3) Pepper mealy bug

S.N. - Pesudococcus viridatus

family Pseudococcidae Order -Hemiptera

4) Pepper Scale

S.N. Lapidoseph9s piperis

Family. Occidae Order Hemiptera

5) Muscele Scale

S.N.Pinnaspis aspidistrae

family Diaspididae Order -Hemiptera

6) Top Shoot borer

S.N. Cydia hemidoxa
'

family Torticidae Order -Lepidoptera

7) Pepper:gall midge

S.N. Cecidomyiamalanbarensis

FamilyCecidomyae Order - Deptera

4



7) Burrowing Nematode

sN Roclopholus snndis

ND Cause slow wilt disease, leaf yellowing, shading ofleaves, cessation of grovwih, dieback, S pike

he ading. death of vines. Dark lesions on roots and reducing yield 38 to 65 %.

Control Measure:

1) Use nematode free seedlings.

2) Apply Phorate 3 gm per vine in May -June and Sept - Oct.



Exercise no. 25

Pests of Nutmeg and Clove

1) Nutmeg9 Myrislicafharns

Family Myristicaceae

2) Clove Sysygim aromaticum

Family Myristicaceae.

Among the various tree spices grown in India Nutmeg clove & cinnamon are grown in hily

region of kerala, Tamil nadu & Karnataka.

Important Pests of Nutmeg

1) Nutmeg weevil

S.N Araecerus fasciculalus

Family Brenthidae

Order Coleoplera

2) Scale insects: (Black Scale)

S.N. aiselia igra

Family Coccidae

Order Hemiptera

Important Pests of Clove

1) Scale,insects: (Black Scale)

S.N. Saisetianigra

Family Coccidae

Order Hemipteraa

2) Mealybugs

S.N. Pulvanacia psiodi

Family Pseudococcidae

100



Order Hemiptera

3
Stem borer

S.N. Sahydrassus melaboricus

Family Hepiodidae

Order Lepidoptera

1) Nutmeg Weevil

Araecerus fasciculatusS.N

BrenthidaeFamily

Order Coleoplera

Host Coffee, bean &nutmeg.

Mark of ldentification

The adult is small brown beetle about 3 mm in body length. f looks rather like bruchids in

appearance but has distinctively clubbed antennae. Adults fly strongly.

Life history

Eggs are laid singly on ripening or fully ripe seeds and the white legless larvae.burrow into

the seeds. Each larvae usually spending its immalure life insides the same seed. Pupation ta kes

pla ce in the seeds.

Nature of damage-

Larva bore inside the kernel and feed on internal content. It is a important pest of store

products.

Co ntrol measures:

are house infestations are generally controlled by the regu lar fumigation.

4Scale insects/Nigra scale/ Black scale

S.N Saiselia nigra

Family Coccidae

Order Hemiptera
101



Oconuts and ot herHost It is polyphagous spp found on citrus spp rubber cocouts and ot

ornamental crops

Mark ofldentification

2Ihe adult scales.ire oval and convex in shape. Measuring 2 to 3 mmm in length and 1.5 tan

mm in breadth. Young scales are gerierally paler. But adults are dark brown or occasionally bl art

in colour. Males are winged and females are wingless.

Life cycle

he female scale ieproduce parthenogenetically and lay eggs under the scale. Egg slage

lasts tor 4-8 days. Nymphel period is about 36-40 days. Female longetivity about 44-67 days.

Nature of damage

Ovat dark scale cl ustered on twigs, shoots and leave's, sometimes causing leaf distortion

and often associated witn sooty mould. Severe infestation cause the shoot wilts. Witting of

seeclings and young planis in the nursery. Adults and larvae feed on plant sap and cause wilting

and drying of seedling anc young plant.

Control measures:

1) Natural parasitism and sredation usually control the pest population.

2) Spraying of 0.05% Dimethoate or 0.1% Malathion or 0.05% Quinolphos.

3) Collection and destructio1 of infested plant parts.

Stem borer

S.N. Sahydrassus melaboricus

Family Hepiodidae

Order Lepidoptera

Nature of Damage:

It is the' md'st serious pest of clove, larva after hatching enter into the stem and girale
the

main stem of young twigs and basal region. The girdle portion, and borer holes are covereo with

mat lke frass (Webbing) ma'erial. After entering in to the stem, goes downward and cn wed
xyle m and phloem tissues. As a result 1ood flow is arrested, some times crop may be killed.
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Marks of ldentification

adult moth grayisn rowa. longnuctral strGS on fore and hind wings Larva IS yellow inh dark black head Make galleries and enter into the stem and feed on internal tiss ues
co lour with dark

Larva dovelop within 25 days andpupate inside the stem only Pupal period is 8 days. Life cycle
co mpletes within 35 days.

control measures:

1. Follow up cultural practices i.e. keep the basal part of stlem clean from weeds.

2. Remove all webbings and kill larva by inserting iron hooks or plug the cotton swab soak in

petrol or insecticides.

3. Clean the stem by removing frass and apply tar.Give the soray of 0.07 % phosol ane

(Contact insecticde) or 0.01 % carbaryl or 0.05% quinolphos. These are recommendecd for

spray or inject in the bore hole.

4. Metarrhyziumfungus is used to kill the larvae and adults.



Exercise no. 26

PESTS OF CINNAMON
* ***** **

Cinnamon is one of the oldest spice known to man kind and the dried inner bark of the ree is the
spice of commerce. The important insect pest attacking these trees are.

1) Cinnamon butterfily

S.N. Chilasia clylia

Shallow tailed butterfly papilio spp.

Family Papilionidae

Order Leipdoptera

2) Cinnamon leafminer

S.N. Phyllocnistic chryophthalmia

Family Phyllocnistidae

Order Lepidoptera

3) Fig leaf psyllá

S.N Pauropsylla depressa

Family Psyllidae

Order Hemiptera

4) Jute hairy caterpillar/ Tussock caterpillar

S.N. Dysanchira mendosa

Family Lymanthridae

Order Lepidoptera

1) Cinnamon butterfly :-2c1S
ChilasiaclytiaS.N.

Shallow tailed butterfly papillo spp.

Family Papillonidae

Order Lepidoptera

This is the nost serious pest of cinnamonin nBEry and plantation and is ge

during the post monsoon period.

Marks ofidentification



Creshiy hatched larva is blaCK In coluiur vith white patches which later undergoes varicus
chahanges in colourn colour pattern The upper side of the adult butterfly is rich velvety brown, while one of the body the colour varies from sofl pale brown to rich dark velvety brown.
uno

Nature of Damage

After halcting the 1instar larva start feeding on the lamina of freshly emerged leauves.

Lateter instars feed voraceously on tender leaves leaving only the midribs with portion of veins. In

f severe infestation the growlh of the plant is adverselyaffectedcas

Lifecycle

The female butterfíly lays eggs singly on the upper and lowersurface ofyoungleaves

petiole and even tender shootsEggs are smal, round and pale yellow in colour. The larvae hatch

out in 4 to 5 days. The larva moulds 5 times to complete it's developments in 12 to 18 days. The

pupalion takes place in roughsilken padding on the stem prepared by larva The pupal period a nd

the total life cycle completed in 24 & 36 days resp.

Control Measures

1. Follow cultural practices and maintain hyagine in the field.

2. Collect larvae and pupae & destroy it.

3 Pest can be kept under check by collecting the butterflies with the help of net.

4. Destory the alternate host

5. Spray the crop with 0.05 % Quinalphos 25 EC.

2) Cinhámon Leaf Miner

S.N. Phyllocnistic chrysophthalma

Family Phyllocnstidae

Order Lepidoptera

n in more common during the monsoon period. And ge-1erally nursery plarts are

seriously affected.

Marks ofldentification

. noth is small, mnute having black spots on the tip of vings. ne 1

yel low in Colour and remain undermine. The wings are fringed with mint te hairs.



Natureof damage

The insects infest tender leaves and is more serious on young plants After hatching the

apodus (without legs) larvae feed on epdermal cell of the leaf in a zigzag manner resulting in

yellowing and drying of infested leaves The larva mine in between epidermal layer of leaf ina
zigzag manner which 1esultsinto distortion in leaf lamina. The serious infestation cause retardation

in g rowth. Leaves with blister like patches.

Life cycle

The adult fema'e lay single egg near mid rib of the leaf which hatch with in 2 to 10 days.
The larvae passes threugh 4 instar. The larval period ranges from 5 to 20 days depending on

sea son. The -pupal pefod varies from 6 to 20 days.The no. of generations in a year may ranges

from 9 to 13.

Control Measures

1) Spray Quinolphos ().05% during emergence of new flashes is an effective measure for
coratrolling the pest infest.ition.



Exercise no. 27

Pests of Carclamom

Antscardamom

Elletaria cardamonumS.N.

ZigiberaceaeFamily

Danularly known all queen of spices due to its's delicate aroma. Cardamom in one of the
mosl expensiveunensive spice in the world. The dried fruit of perennial rhyzomatus herbs mainly cultivated
in Kerla, Karnataka and TN. at higher altitudes The total production of cardamom in country in

om an area of 102.70 ha. The major pests of cardamdm ar all followsabou 173000 tonns from

1) Winglessgrasshoppers

S.N. Orthacris spp.

Family Acrididae

Order Arthoptera

2) Banana lacewingbug

S.N. Stephanilis typica

Family Tingidae

Order Hemiptera

3) Leaf hoppers

S.N Tettigoniclla ferruginea

Family Cicadellidae

Order Hemiptera

4) Cardamom thrips

S.N. Sciothrips cardamonmi

Family Thripidae

Order
5) Bud worm

Thysanoptera

S.N Acanthopsyche bipan

Family Psychidae

Stem borer! panicle borerlcapsule borer

Order Lepidoptera

*
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Family Pyraustidae

Order Lepidoptera

7) Leaf roller

S.N. Plasioneura alysosa

Family Pyraustidae

Order Lepidoptera

8) Root borer

S.N. Hilarographa caminodes

Family Pyraustidae

order Lepidoptera

9) Cut worm

S.N. Agrotis ypsilon

Family Noctuidae

Order Lepidoptera

10) Cardamom hairy caterpillar:

S.N. Lenodera vitlata/Altacus allas

Family Lesiocampidae/ Saturnidae

Order Lepidoptera

11) Root grubs

S.N. Basilepta fulvicanae

Family Emaulipidae

Order Coleoplera

12) Aphids

S.N. Pentalonia nigronervosa

Family Aphididae

Order Hemiptera

13) Whitefly

S.N. Dialeurodes cardamomi

Family Aleurodidae

Order Hemiptera

14) Rhizome Weevil

S.N. Prodioctes haematicus



Family
Carcuiiondae

order Coleoptera

15) Lçafroller/Hairycaterpillar

S.N.
Eupterote cardamomi

Family
Eupterotidae

Order
Lepidoptera

1) Aphids/Banana Aphids
S.N.

Pentalonia nigronervosa
Family

Aphididae

Order Hemiptera
Marks of ldentification

The wingless aphid is dark brown pyri-from measuring 1.3 mm in length and wi th 6segmented antennae which are longer than the body. Abdomer is dark brown, shining andslightly bulged. The winged form is dark brown, elongated and pyri fcrm. They ate lohger than thewingless form.

Natureof damage
2

The aphids feed on the leaf sheath and pseudostem. The insuct cause little dirett dam agebut is of considerable significance being a vector of cardomom mos aic or also known as kattledis ease or Amomum mosaic and foorkey disease. The aphids are disseminated in cardarnompla ntation mostly by crawling from plants by the contact of foliage at the top and along the soils.The differentiating spike and the floral part are very succeptible to a,hid attack. The infestation

Lifehistory

The reproduction takes placepaitnenogenelicaly. The longe:ity of adult varies from 8 to
26 davsA single female may produce as many as 4 ofsprings in 24 hr. with an averageof 14
The develonment is completed througn 9 and iour moulis. There are 21-24 generation in a vear.

Control Measures

rO B.qau AH IHIMHa utw wt. tlue spay slhould couF8
ne leaf whorls and collor region (the region which touch to the seilthe

4.



2 Uprool and burn all the aftected collateral hust if any2

3 Biological Control Comumela sliausvesahs have often recorded

Entomofungus Verticilium inlelexlum.

4. Soil application of granular insecticides Phorate 10G or Carbofuron 3G.

Cardamom Thrips:

S. N. Sciothrips cardomomi

Family- Thripidae

Order Thysanoptera

The cardamom thrips is the most destructive pest of cardamom is Fouth India. The adult is

gra yish-brown and measures 1.3. mm in length.

Xatureof damage

The thrips cause damage by sucking cell sap. Adult and larvae lacerate and feed on plant

sap from tender shoots panicles and capsules. The attack on flower stalk result in sheding of

And it also altack onflovvers, panicles, stalk also become stunted and do not bear flowers

gro wing buds, the bract perianth, unopened flower and buds as a result malformation. corkey

crustation on skin of developing capsules. Pods shrivelled& such affected pods lack their fine

aro ma and their seeds are also poorly developed. The total average loss 10 to 17%.

Lifecycle

The pest is active throughout the year except during the monsoon season. The female lay

5 to71 eggs at randomly on all feeding area of the plants. The young nymphs emerge from the

eggs in 9 to 12 days. Tha first two nympnal instars are active and grow by feeding on plant saps

Life cycle is completed in 25 to 30 days.

Control measures :

1. Spray 0.05% Dimethoate 30EC or Quinolphos 25 EC as incidence is noticed.
.

2. Regulate the shade in plantation.

3. Remove dry leaf sheath before first spraying.

4. Use resistantvarieties.

5. The natural enemies like Crysopa spp. and anthodarid bugs'are general predators predale

0



on the adults and larvae in the field.

3) Stem 8& capsule borer I Panicle and Capsule borer:

S. N. Dichocrosis punctiferalis

Family Pyralidae

Order Lepidoptera

It is a serious pest. lf's incidence ,more occur in cardamom nursery and plantation also.

Mark ofldentification:

The full grown caterpillar measures 25 to 30 mm in length reddish brown with bl ack
blotches all over the body. And pale strips on the lateral sides. The roths are orange yellow with
bla ck marking on both wings.

PNa ture of damage

The pest infestation is mainly during Sept.-Oct. 8 Jan.-Feb. coir ciding with panicle, capss ulee

and shoot formation stage. It is a serious pest in nursery plants. It boie into the stem and cau ses
the death of central shools. In the earlier stage larvae bores into panicles and inmature capsuules
and later stage into shoots and feed on internal tissues. It also eats avay the tender seeds of the
youang berries.

Comtrol measures

1. The infested shoot and capsule may be collected & destroyed.

2. Spray of carbaryl 2.5 Kg/ha and repeát at 18 days interval.

3. Spray monocrotophos 0.075% or fenlhion 0.075% during Jan/ Feb and Sept/ Oct.

ay. 8g$ on ltayrs
sof Pard of th plam.

and3de of oviposidion

nsde ht secal ot Some

mt n Bras3 had co lleods

afer fecclbys.

Se of PupaPadion
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Exercise No. 28

Pests of Ginger And Turmeric

261Rhizome Fly:

S. N. Mimegralla cooruleilrons

amily Micropisidac

Order Diptera

12) Shoot borer (Caster Capsule borer)

S. N. Dichocrosispunctiferalis

Family Pyralidae

Order Lepidoptera

(3) Turmeric skipper

S. N. Udaspes folas

Family Hespiridae

Order Lepidoptera

(4) Bihar hairy caterpillar:

S. N Spilosoma oblique

Family Arctidae

Order Lepidoptera

(5) Banana lace wing bug

S. N Stephanistis typica

Farnily Tingidae

Order Hemiptera

(6) Yam Scalel Rhizome scale

S. N. Aspidiela hartii

Fa mily

Or der -Hemiptera

(1 Rhizome Fly:- Mimegralla coeruleifrons

Order Diptera

EconomicImportance



nhizonme fly is becoming seriOus menace in the cultivalion of turmenc and
recent year in M S. crop in

Marks ofldentification

Adult flies are mosquitolike but large in size with slender body and long legs. The body
black..nlotransperant wings with ash colour spols. Eg9s are small creamy white in coloun

is

apodus and measure 9-15 mm length and 1-9 mm in breadth.

ping
Nature of Damage: The maggols on hatching bore into the shoots and finally feeds on devealomins

rhizomes, resulting into rotting bf rhizomes. Dead hearts are also seen due to primary injury of thee
maggots which bore the shootš in the beginning.

Life history: Flies are noticed in the month of Aug.-Sept. The eggs are laid on lower surface of
leaves as on expose rhizome or on surface of the soil. The maggots on hatching bore in the
shoots and finally feed on developing rhizomes, pupation takes place in decaying rhizome or in the
soil. The incubation period is of 3.5 days, the larval period last for 13.8 days. The pupation lasts
for 13.5 days. Thefly completes 1+5 life cycle in 38-62days.

Control measures

1) Prenventive measure like destruction of stray'plants in off season.

2) Selection of healthy rhizome for planting.

3) Removal and destruction of dead hearts and rotting rhizomes after tne harvest of crop may help
to check breeding of pest.

4) Crop rotation with cereals, pulses or oil seed crops.

5) Planting material should be treated with Quinolphos 25 EC 20ml + (arbendazim 50wp 10g in

101 it water before planting.

6) Cover the exposed rihizomes with soil by earthing up operation in the manth of July to Sept.

7) Soil application by broadcasting insecticides at the base of plants at monthly intervals of anyone

of following like Quinalphos 5G/Phorate 106 20 kg/ha followed by light irrigation or sprayir9

With 0.05% Quinalphos 25 EC as soon as the infestation is noticed.

2.BiharHairy caterpilar: Spilosoma obliqueArctidae: Lepidoptera

Fest is distributed in Bihar, UP, MP and Punjab. it is polyphagus pest. Damaging stage is

caterpillar
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andM3Tk of ldentification The full grown calerpillar which measures 40-50 mm in lergth an

adpr otusely cover with long graysh hairs The moth measure about 50 mn acioss the wing spress

The head, thorax and underside of the body are dull yellow. The antennae and eyes are black,

Life history: The moths lays eggs 412 light green, sperical eggs in cluster on uriderside of leaves

The eggs hatçh in 8-13 days and during first iwo stages the tiny caterpillar feeds gregariously but

afterwards they dispersed widely in seach of food. When fully grown larva spin a loose silken

cacon in which pupation takes place in plant debris or in soil. The pupal stage last 1-2 weeks.

The life cycle is completed in 6-12 weeks. There are 3-4 generation in year.

Nature of Damage:

Caterpillar eat leaves and soft portion of stem and branches. In severe infestation the plant
may be completely defoliate.

Control Measures:

1 Since moths are attracted towards light, the light traps should be set up as soon as rain start.

2) Collect the eggs masses and young caterpillars in early stage and destroy them.

3) Chemical control should be result as quickly as possible before larva develops the migratory
tendency. Spraying of 1.25 lit. of Quinalphos 25 EC or D.D.V.P. 100 EC or Chloropyriphos 20 EC
in 500 lit. of water.

3. Banana LaceWing bug:Stephanitis lypica, Tingidae: Hemiptera

Host plants - Banana, coconut, cardamom.

Na ture of damage - The adult and nymphs feed on lear sap, leaves may be dwarfed anddestroyed with yellow patches and necrotic spots. Nympns and adut may be seen congregated onunder surface of leaves combines effects of either feeding and toxiC saliva may be serious
Lifecycle:

Eggs are laid in parenchymatus tissue of leaves. y dny generation in'a vear onperennial host.

Co ntrol Measures

1) Spray Malathion 0.1% for control of pest.

2) Care has to be taken that the spray should reach to the underside of leaves.



EXERCISE NO. 29
i PEST OF CORIANDER, FENNEL AND CUMIN

**=*

Fam. Umbellferae

1) Aphids S.N. Myzus persicae

2)White fly SN. - Bemisia tabaci

3) Pentamid bu - S.N. - Agonocelu nubilia

4) Leaf earing caterpillar S.N. Agrotisspp. Helicoverpa armigera
Spodoptera spp.

5) Tobacco eating caterpillar -S.N. - Spodoptera litura
Family Noctuldae Lepidoptera

1) Tobacco leaf eating caterpillarS.N. - Spodoptera litura,Family- Noctuldae: Lepidoptera

iEconomic importance Cosinopolitan and polyphagus infesting various crops inthe worlcd.

Marks of ldentification Moths are medium size, stern with forewing gray to dark brown in colour

with weavy marking. Hind whigs arewhitish with brown border. Larva caterpillars are strangly built

pale greenish brown and smooth with dark margin on prothoracic plate.

Mature ofidamage - The caterpillar when young feed gragargeously on leaves and juicy stem and

becomes isolated at later stage of growth. In severe case plant defoliated.

Host plants Tobaco;brinjal etc.

Life history Eggs are laid in masses, covered with brown hairs on tender leaves. On hatching the

larya feed gragareously on soft tissue during night and become isolated when full grown.

ontrol measures: * * "***

1) Collection of egg masses and caterpillars at initlal stage

2) Ploughing after harvest of crop, destroy the pupal stage in the soil.

3) At early stage of infestation dusting with carbaryl 10% @ 20 kg/ha or spraying with Quinapros

0.05%.

4) Spraying of fungal insecticide like Verticellum lecanni 3 gm/lit

5) Spraying of SLNPV 250 LEha is effective for control of this part

6) Use of pheromone traps@8to 10 traps/ha is useful for minimizing the population of this pest.

LNFV



4) Rhizome Scale (Apichela harti). Hemiplera

This pest infests the rhizome under storage

xature of Damage : Adults and larvae feed on plant sap, leading to shrivelling of rhizomes and

buds resulting in poor germination.

Management

1) Discard severely infested rhizomes.

2) Soak seed rhizomes in Quinalphos (0.19%) prior to storage and sowing.

5) Turmeric skipper:Udaspesfolus, Lepidoptera

Nature of Damage The infestation of this pest is observed from Aug to Nov. Thg caterpillar after

hatching rolls the leaves around its body and feed inside.

Control: 1) Collection and destruction ofthe affected leaves along wi'h larvae.

2) Spray the crop with Carbarl 50 WP 40 gm or Monocrotophos 36WSC 15 ml per 10 it. of water.


