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o PESTS OF T()MATO |
sl Common Name T Scientific Namo' T Family: T
[
L T T ..o
Zﬁ; Ti’m"m Helicovarpa umigera Nocluidae
Y (Gram pod barer) (Hubner) Lepidoptera
L’E‘)/ Leaf eating Caterpillar Spodoptera fura Nactuidag
4 . (Fabricus) Lepidoptera
3) Fruil sucking moths Olhreis fullonica Nocituidae
O. materna Lepidoptera
4) * Jassids Amrasca bigsitula biguttula Cicadellidae
Ishida Hepiptera
y ;,,,'- White fly Bemisia labwi (Genradius) Aluerodiadae
Hemiplera
47—  Aphids Aphis gossyii (Glover) Aphididae
Myzus persaae (sulzer) Hemiptera
1#=" Mealy bug Ferrisia virgsta (Cokerell) Pseudococcidae
. ws - ' , _ ‘Hemiptera
18) Hacdda beetle Epilachna thdecastigma Coccinel}idae
| (mulsant) coleopteran
t  Epilachna wgintioclopunctata (F)
[-3)"‘ Leafl miner ! Liriomyza tioli burg. Agromyzidae'
Diptera
10) Thrips Thrips tabad (Lindeman) Thripi‘dae t
Calliothripsindicus (B) Thysancptera
11) Mites Tetranychw cinnabarinus Tetranychidae
: _ Acarina
_S-N**—'-'W i H
¢
1. Fervit borer -

Helicoverpa arnmigera (Hub) Nocluidae : Lepidoptera —» FC‘ ,‘/ Pb?ﬂ L

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

Warmer lemperale region of the world. 1t is a smious pest of gram & tur.

Markes of ldentification : Moth : medium sizet stout, light yellowish brown. Forewing are pale

Brovy, with a dark brown circular spot in lhe certer. Hindwings are pale smoky-whlte with blakis N

bor B,



' v 'fl
g &

| | ool Algn 1.
Caterpillar: 310 5cm long greenish with dark bt w1 pos! %, : ‘
S
eav ¢ o ).
Life History :- Discribed under peagad bore! alton —r In 3 J
v - PUP oliage. Full greenlarve ayg,,

A

ature of Damage : On halching, pung larva

fruits. Q’hey bore circular holes & turst only a

damage »
is onl Pafﬂy o
Li y The larvae move from one gy

e,
cide the fruils & eal ths ,rr"

W,

e feed on tender |
eir bodY In
part of th 4 by the caterpillar but 1ane,

i

contents. -\ If the fruit is bigger in 3z€, | -
. ; ' . e :
invariably Tvaded by fungi & bactrlad spoiled comp!

~1
i g fruits.
another & single ca‘ierpillar may damage & deslroy 210 )

)

A . '

q%:ontrol Measures :- . Jlars & their destruction help in recmg,mg "
1. In early stage of attack, hamfpicking of caterpiia :

intensity of infestation.
2. Ploughing the field after hmvest of the cfo
destroyed by birds.

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

D would expose the pupae which Woulg |

o @ 250 10 500 LE/ha
4. Apply Helicoverpa armigerav.clear polyhydrosis VIl 4
i e gpray NSKE (§) 044

. 2. Cutworm : Agrolis ipsilm Rolt.
Described under potélo.

3. Leaf Eating Caterpillar : Spofoptera litura Fab.

M arks of Identification : Moth.. Stout, forewings are grayish brown patterned with wavy why
marking, hind wings semi-hyalinewhite with dark brown marginal fine. Caterpillar : Stout, 4-5¢

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

Host Plants :- Tobacco & tomat:are the major hosls. Also recorded on banana, citrus, cabba
cauliflower, cdwpea, gram, caslor.colton, maize. okra, peas, rice, sorghum. etc.

L . H.:- Eggs.: Laid in clusters orventral side of tender leaves, covered with brown hairs.
r - T ——
I. P.:- 3 -5 days & may&tend 20 days in winter.

Larva: L. P.: 20to 28 dgs & may extend 90 d= 5 in winter,

Pupa : PWn rough earthen cocco.ns'P.P. 7-11
days & may e:'ent 30 days in winter. |

W;\y‘/ Moth : Adult longev: 1510 - 24 days

Life Cycle :- - Compl '2d30 -40 days during summer & 18- 20 weeks in winter.



N.D. - halched larvag feeq are

Freshly
. garious| "
pul later these larvae disperse & feed voracioy Y. SCrapping the leaves from ventral su rface

- sly at ni : . «
enlire crop may be defoliated over — night ght on the foliage. During severe infest ation

&Lontrol Measures :

1. Fields should
, Foog i be Properly. ploughed 1o esxpose & kill the pupae in the soil.
. Coll flgalion to drown the hibernating caterpitlaes
3. ollection & destruction of ' -
. €gg-masses & leaves with i
gregariously. : young larvae feeding
p 4. Spraying with 0.05% cﬂﬂ"_ﬂ’f_s / dusling with carbarly 10% dust.
W" . -_—
White fly : isia Tab Ard et
_A: White fly : Bemisia tabaci Gen. Aleyeodidae . Hemiptera. H\&f)’cc

/

nomic Importa :
Eco‘ P . nee _Commonly known as collon while fly, found in most of the countiiers in
torpics & sublropics. The infestalion is sporadically severe ‘
- ¥

Marks of ldentification :- Nymph are oval scale like & greenish white in colour.
Adull : Minule insects, 1 mm long, covered complelely with a white waxy bloom,

wings are opaque & milky while in colour.
Host plants : Main hosls are colton, tobacco & some winler vegetables, including tomato.

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

Only males emerge from unferlilized eggs whereas bolh sexes develop

from fertilized eggs.
Eggs : Laid on under surface of tender leaves. |.P. 3-5 days in summer & may

extend 5-33 days in winter.
*Nymphs : Nymphal period 9-14 days in summer & 17-18 days in winler.

Pupa : Pupation takes place on leaves, P.P. 2-8 days. Adull longetivily 2-5 days in
aummer & 24- days in winler.
Life cycle : Completed In 2-4 weeks. No. of generalion : 12/ year.
The pest is more aclive during the dry season & ils activily decreases with the on Sél

of rains.

ymphs & adults suck the cell sap from ventral surface. . As a result of traeir

/
Nature of Damage : @( Suc
leeding the affected parts become yellowish, leaves wrinkle & curl downward & are ullimat ely
she: d.'-}lesides the feeding damage, these insects also exude honey dew which develops sco©ly

n. this black coaling is so heavy that it interferes with £he

MOuld. In case of severe infedtatio
) 3




&lly also €S, a5 3 _veclo

Tiis winl
are necessatly 10 e

d growth
Such nlants

Frnlosy nthene achvity of plant esulting in slunte

. SF‘
transm_tting leafl_curl wius chsease  causing severe lo

uproole d & deslroyed
puild-up of this pest, sprav with

1
"(V/ Control Measures : 1. 1.. revent the d nnage 0Of populalio the crop twice with 003,

m | ' jon spray
P / 0.05% formathion or dimelh...te. In cast vf severe infestation sp : e v o
| { population. of spraying
oxydermelonmethyl or thion: -ion will elfecti.:ly check the pesl p

0.1% methyldemeton/diamethoate/0.05% fenpropathrin.
Note : Pesticides should reach to the lower sides of leaves.

S. Me aly bugs : Ferrisia virgala Ck.
Pseudococcidae : Hempitera
4 beconlinent & south.
Economic Importance : It is a majot pest of tomato, found all over Indlan su

easl Asia.
Mark s of |dentification :

ish i becor
Crawlers * Frashly hatched crawlers are yellowish in colour & ne

pale wvhite. |
, - ‘0
Adult females : Apterous, long, slender, slightly oval covered with dusti whitle waxy secretion &

havirvg a pair of conspicuous long glossy wax tassels al the caudal end.

Host Plant : Peslﬁinfesbs colton, tornato, groundnul, guava, j:ule‘ sugarcane, sweel pugalo. veans,

cifrus elc.

Life History : Reproduction is sexual as well as parthenogenetic.

Laid in clusters in cotlony ovisac which remain concealed under femae. On

Egg s
hatching, the crawlers remaining huddled together in cottony nest under the body of mother. |.P.™-

15 rninutes to+4 hrs.
Nyrnphs: - N.P. last for about 20-60 days in niale & 19-47 days in female.

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

The pe.st i;=. found throughoul the year, lhough it is less aclive duriﬁg winter,
»/Nature of Damage : Crawlers become active & wonder about, moving till they find a succulen!
{ sp ol for feeding, they puncture the epidermis, inject their toxic saliva & start sucking cell sap. The
mechanical injury thus caused also serves as an entry for various diaease producing organisms
lik e bactesia & fungi. From 2nd inslar onwards the nymphs secrete honey dew on which 500
m ould may develop, which in lurn hinders the photosynthetic aclivity of the plant resullird in

st unted growth. Preadulls & adults secrete a waxy mealy material,



Exercise No. 2

PEST OF BRINJAL |

WI 5rNoC_0m"_1?_" ﬁiime o Scientific Name Fal}ﬂly : Order '
L:y-’ Brinjal  shool & fru "Leucmodes orbonals Pyrahidad f
borer . (Guenee) Lepidoplera .
‘ 2) Brinjal stem borer Euzophera perticella Pyralidae i
' (Ragonot) Lepidoptera
3) Brinjal Leaf roller Antoba olivacea Nocluidae
' (Walker) Lepidoptera

4) Hadda beetle /
// Epilachna beetle

11) Nernétode

12 Greyweevil

Epilachna dodecastigma
(mulsant)

Epilachna viginoclopunclala

Meloidogyne incognila

Myllocerus spp.

!

i it e i 4 4

Coccinellidae

Coleoplera

_ (fabricus)-
5) Brinjal Leaf hopper Amrasca biguttula bigutlula * Cicadellidae
= or jassids (Ishida) Hemiplera
6) Leéf' sucking bugs / Urentius sentis (Distant) Tingidae
Lace wing bug Hemiplera
;fl»" Aphids Aphis gossypii (Glover) Aphididae
d Myzus persicae (Sulzer) Hemiptera
8 White flies Bemisia tabaci (Gennadius) Aleuradidae
_Tomato’ Hemiptera
9) Termites Trinervilermes biformis Temitidae
™8 (wasman) Isoptera
;9’ _Mites Tetranychus lelarius L. Tetranychidae
Acarina

Heleraderidae

Tylenchida.

b am—— . ——— S ———

D\“L Brinjal shoot & Fruit borer-S.N. : Leucinodes orbonalis  Pyralidae : Lepidoptera

Economic Importance : Il is one of the mosl serious pests of fruils & plants. Long & narrow fruils

are less susceplible lo attack. 21% fruits are found damaged by this pest.

Marks of Identification : Moth : medium size. lhe forewirgs are whitish with large black & Eorown

Ralches & dols all over.
Caleraillar - Small, light pink in colour. )



Control Measures : aves &
A

ffected 1€
. all the al
1 To check the sprea?l of the post remave & deslroy
lwigs as soon as infestation Is noticed

0 1%.
y with Carbary .

hate

0.4% of Acep
2 If large areas get infested spra ! o
Hem . Aphidadae

i il s persicae S
6. ADW ; Aphis gossypii G Myzs P

-

, .
. . . Cicadellidae
7. Leaf Hopers:  A. biguttula biguttula Ishida. Hemiptera : CI¢

e isns B
8. Thrips : Thrips tabaci Lind. Caliothrpis indicuS

- . <o — Eriophied mite -
9. Mites : Teranychus spp-Red spider mile Aceria SpPP Eriop

bronzy, wither & dry away. A

Nature of Damage : The alfected parts become reddish brown &

severe infestalion 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 wilh
wellable sulphur.
- 10. L =af miner + Liriomyza lrifoli burg. Agromyzidae : Diptera

American serpentine leal miner has entered in India with severed incidence

in"Maharashtra, Karnalaka.gA.P., Gujrat elc.

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

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

Life History : Eggs: Laid singly in small incisions in the leaf with ovipositor. Pu'palion
takes placefin soil. |
’ P 'S
-
Natyre of Damage : Maggots feed in belween lwo layers of leaf on mesophyll making narov
serp enline mine that appears whilish when seen fiom upper surface ullimalely causing blotches 8
. using blolc

hole S

Coinlrol Measures : Monitorng the presence of flies by stj
: y sticky traps & s 5 .
pPray crop with insecticide-

As ssignment : Describe the IPM Programme for tomato crop '



| 081 Plants : Polyphagous, brinjal, poy

alo bty Yowd, pea pods, cucurbite ele

Life History : Eggs : 250, 151 Singly on vengral
<

o fils)1P. 1 3-5 days in Summer and 7.1q |,

cocoons on plant PP, : 7.4 days. Adyl .
r. L.P.:14-20 days,
year LF Py

side of leaves, shoots, flower bugs or SOy

1 winler days. Pupa . Pupaion in o3t chs pasd
‘ life span : 2.3 days, The pest ig active throughoul s
) LI
s Pation lakes plgce on sleme cre Preds
a0 ?ﬂ(jf'f ¢y aolowes - '/oug/l; Cocaens.
Q

ture of DAmago ; Iy
N"Win oot ?md . eslalfon slarts few weeks afler transplanfing, the caterpillars bore ito The
' ) i
growing P & pelioles of large leaves & feed on internal tissues. As z resulq of

age, affecled shoots w;j
dam 9 ols wilher & dry Up & plants exhibit the symptoms of drooping. After Frug
formation, larvae makes (heir

&é

Conlrol measures :

1. Conlinuous cropping of brinjal & polalo should be avoicled.

2. Removal & dgslrug!tion of affected shoots & fruits alongwith larvae.

a. Spray with 0.2% c’arbaryl or dusting 10% carbaryl dust @ 20 kg / ha. 3—;1
“weeks afler Iransplanting & second application 15 days afler cantrols the past

i \ AT
effectively. e ) tted] '0113 Ll ¢ L0y
Wl Le dcansraid ViKd
2. Jasslds P Amrasca biquiulla biquiulia Ishida. L € G‘P he P P e
- the pest is discussed under potalo

| }Jme‘ta §C Q- b"?ﬁJ'H\LH

-

LT
3, .+ Aphids : M. persicae Sulz, ‘&gﬂi\yﬁ

the pesl is discussed under polalo.

A4 'Whlte fly : Bemisla tabaci genn.
Aleurodidae : Hemiplera

Ecanomic Importance : It is serious pest of brinjal now a days.

Ma rks of Identification : Adull : Fly is small, delicale insecl wilh yellow body & hyaline wirg#

dussled with waxy powder.

Nyl‘nphs Lis small, sluggish & pale yellow |
Hox Plant :  Polyphagous, feeds on brinjal. collon, okra, polalo cabbage, caulilower, lom2td,

L

Me Ton & some weeds,

> |



e of lepves

Life Hisslory : Eggs 110 laud singly W
LP  3-5days m summer & 5-33 clays in vanler
Nymphs NP 9-14 days in summer & 17-18 ¢
Pupa: PP.:2-8days, Pupation:On leaves
Adull © longevily : 2-5 days in summer & 24 days in Wi

ays in winter

nter.

5 ' : . 40-12 / year.
Life C ycle : Completed in 14-22 days. No. of generations : 10 y

m the underside of the leaves, |,
getative growth is checked. Thjg
tes honey dew on the leaveg

Nature of Damage : Both nymphs & adulls suck the cell sap fro

case of sévere infestation the vitality of the plant is fowered & ve

result in shedding of flower buds & fruits. The insecls also excre ’
. d, adversely affecting the photosynthesjg

which encourages the development of black sooty moul o .
pest is known to transmit virus diseases

The attatkéd crop gives sickly appearance. Besides, the
in many crops.

. . )
Control Measures : Spray the crop with 0 1% methyl dematon I. dimethoate / 0.5% fenpropathri

as soon as incidence is noticed.

Minor pests :

/4'. L_eaf roller ; Anloba olivacea M
Pyralidae : Lepidoptera

_~Nat ure of Damage : Caterpillar folds the leaves from tip upwards & feeds within green matler.

a re=sull, folded leaves witl'er & dry up. Larvae always found in the leaf folds.

/Cor\trol Measures : 1. Removal & destruclion of leaf folds alongwith caterpillar helps |

mirimizing the infestation.
2. Dusting with 10% carbaryl dust @ 20-25 Kg/ ha.
3. Spray with 0.2% carbaryl if infestation is severe.

b f-:',';ilachna beetle : Epilachna spp.
' Coccinellidae : Coleoptera

pest is describer’ under potato

7. Tingid Bug (Brinjal lace wing) Urentius sp,

Tingidae ; Hemiptera,



N e of Damage  Hyompis & adidie o s 00 S vy ow e pes A B il R e

DucunuijHOVWHh;hfnunq;;;ug.njyﬁhlu,cudd "

¢
. 1Py .
¢ g G’I‘uffl .(. i’ I ‘,« J St f ", «

-~

I = it S . i .
Co nirol Maasuras & Spray vith 0.5 % ODVP or ametnoate or st with 15% <oy 4maisy

20 kg/ ha
B, Mites : letranychus telariys |

Tetranychidae - Aczring

Na ture of Damage : They are found in lzrge colonies on undersids of izgves covered wilh fre

sikkywebs. As a result of their fezding, white specks appzar on leaves Thizss IizT EnzoE ol
become discoloured & dries zway

Conirol Measures : Spray with 0.2 % sulphur conirol the mites stizciva)

y.
9. Root knot Nematode : Mzioidozyns spp. Mis dessrined umdsr aoiam
10.  Grey weevil (Ash weevil) : Myllozsrizs spp.
& - Curculionidaes - Coleagtarz

Na ture of Damage : The adull weevil feads on lesves gwing $hat hols aspsaTancs & the oouss
leed on roots.

Control Measures 1 Dusting the crad with 2 % mathyl parathion dust @ 20 %3 / 2a

€
A&slgnment ; Describe the Integrated pests management (IPM) pre aramme T er_,aa: cran



Exercise No. :E o

‘ PESTS OF C':”_';_L_L

—r———

. o ——-—-==""] Family : Order_
_ir.No. Ed:?mion Name Scientific I'-\I_E!T':-‘_ o ememe— = "TRripidRE —-
1 —=TThrips, i) .- Thrips labaci Llndem‘ann Fnysanoptera
[ i) :- Anaphomrigf g(f:f_S_zi_!t_S_ BN esicu ]
2) Aphids i) - Aphis gossypii (Glover.) _
‘ ii) :- Myzus persicae (Sulzer) W_HETftera' ]
3) 7 | Termines - r.:uiml'lucuuuiii"i-iﬁi';fﬂl—ﬁ:f_f_‘h"' Iammdaev-
4) Beetle Grubs i) :- Anomalo bengalensié—ﬂ_d Scarabaeidae
ii) :- Hololrichia consanguinea Coleoplera
. iii) :- Holotrichia reynoudi
|9) | Cutworm Agrolis ypsilon (Hulfrogel) Noctuidae
Lepidoptera
Sy— | Fruit bores T Crysomelidae |
Flea beete Longitarsus nigripennis Coleoptera.
... | Tobacco caterpillar | Spodoptera flitura F. Nocluidae
Lepidoptera.
Gram Caterpillar Helicoverpa ar_mféé?ra (Hub) Noctuidae.
' Lepidoptera.
Brinjal stem borer | Euzophera perticella Pyralidae.
Ragonot Lepidoptera.
—+7) Mite Telranychus telarius L. Telranychidae,
— Acarina.
8) Root Knot | Meloidogyne spp. ~~ = e S ——
! Nematode :
PJ::—_ - White fly Bemisia tabaci e ]
T == - <L _
PESTS OF BELL PEPPER
) Thrips - Scirtothrips dorsalis H.
) Gall Midge -  Asphondyulia capsici.
3) Mitos - .

Polyphagatarsoremus latus(banks)




PESTS oF CHILLY
gaj0 pests |
W

| r

thrips 1) Scutothipsdorsalis Hoog
i .

~

- W) Thips labac Lind,
Thripidae - Thysanop|era ~ o

conomic IMPOMtance : In case of severe jnfesiay;

£msm.ning leaf curl disease.
If

parks of Identification : Adult :
Wings aré fringed with hairs,

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

Host Plants : Polyphagous onion, brinjal, cotton, mango, botlle gourd, guava.

Life History : Both sexual &parthenogenelic reproduction occur.

on 30-50% crop may lost. Also responsible for

Mi icate i ,
Nule, delicale insect less than 1 mm. long & yellow in colour.

gggs: Female lays 50 - 60 fenlilized or unfertilized eggs inside the l2af tissues génerally on lowser

sideof the leaf. |.P.: 8 -9 days.

larva: L.P. 4 -6 days. Pupa: Pre pupal & pupal periods are genereally found in soil at a depth
of 25-5cm. The pest is more active during latter part of monsoon season especially during a dry

days.

| .
N Nature of Damage : Both nymphs and adull cause damage. They scrap the epidermis of leaves &
suckthe aozing Bap. +hie dumidgne Hluni leppen [nlfially bacome whilish, later brown & ultimately

dry. As a result, leaves curl & become small. Such symptons locally known as "Murda" or

Bokdya”  Aseangmi] leaf cwel diseoge. Tnfeeded C,fcwcs g
| an

1

|

cu.'ch‘y

/ 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.

A Mites Telranychus spp Tetranychida: ; Acarina,

These are white miles ana nol easily seen by halched eyes. they are found In lyige

f
|
|

MUMmbers on venlral side of leaves under a proteclive cover of fine webs. Both nymphs and adults

| ullimately dry up. l.eaves curl downward. The pesl is very serous in dry or rainfed areas. It alsO

\ .

1 SUCK the cell sap and devitalize the plants. Severally infested leaves show brownish palches &
!

‘! o

veclor for transmitting chilli 'leaf curl or murda disease. ol | , 1Q0 9

e
i

| . /1

-y

Jeved

c.&fumbh‘(ry.




Control Measures : Spray 0.2 % Sulphur of 0 03 v Dicofol/Ethon O 05%01 dusting with Sulph
\ 41

@ 20- 25kg/ha

Myzus persicae Suzler

, 3. Aphids : Aphis gossypit G
Described under potato
4. Cutworms : Agrolis psilon Rolt. .
Described under potato
5. Termites : Odonlolermes obesus R. . Termitlidae : 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 i

clay soils.

Control Measures : Soil application of Indane 1.3 % dusl @ 125 kg / ha. OR Methy! parathion :

% dust @ 20 — 25 kg / ha.

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

B
p

7. Fruit borer : Helicoverpa armigera Hubn. Spodoplera litura

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

Control Measures @ Given under pea pod borer.

8-~White Fly Bemisia labaci G.
i Sescribed under brinjal.
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~ Exercigg No. 4

L '7"5515 OF POTATO

‘ﬁ; Common Name g
(6r: e —— L enliflic Ngma =~ "t rme—— ———— e
» Polato luber mof, " - “Biiire: ‘f_f‘*ﬁ[‘_‘?__‘__w Famly” Gy,
"honmaca opargiigjin— =" Gelechidae.
___________ Zeller .
—="""Cul worm T s T A= Lepidoptera
,})’ grolis ypsilon (Hufn) Nocluidae
=" [ Gram caterpiilar T e e Lepidoptera
A3 . glicoverpa armigera Nocluidae
Tomalo fruit borer ;
i — ! Lepidoptera
7 Epilachna beetle "'"“‘Ef!‘---m- ; ~epicopter
| Pilachna dodecastigma M. ' Coccinellidae
—— — ] Coleaptera
Epilachna vigintioctopunclata . Coccinellidae
White B —— I Coleaplera' )
| ru T e
5) g Holotrichia consanguinea Scarabaedae °
Jassids/Green T A Coleoptera.
6) N potato Amrasca higattula bigultula Cicadellidae
leafhopper o Ishid & Empaasca Spp. Jassidae
ﬂ/'Aph'd Aphis gossypii Glover Hemiptera
i Aphididae
_ 'Wz"iié‘fje?rEicﬁ'é(_s*ufz) Aphididae
B) Whitefly Bemisia tabaci Gen. Aleurodidae
9) Mealybug | Ferrisia vi;bala (cicrell) Pseudococcidae
10)  |[Thips | Scelenothips indicus T | Thripidae
Boan Thysanoplera
1)  |[Termite Odonlolermes obesus Ramb. | Termitidae
Isoptera
Jﬂ)— Mite Tetranychus lelarius L. Tetranychidae
o Acarina *
13)  [Nematodes B

The crop is damaged by several pests in the field and in starage. The tuber moth assumes

Serious froms causing huge losses.

’_'.-—V‘

-
-

1 Tuber moth : Phithormaea opercullela Zedler.

Gelechidae: Lepidoptera




| countnes throught the worg

pesl jound in warme |
\

out 100 years ago. In ndiy
3 |\

s nol Mmative of India but v as first introduc from llaly at
. ep ot an beld a
Il 15 SEMNOUS hotn i Leld and storage Koy,

1s reported n U P Mah rashtra Bihar dand [ urngab
In the plans 11 15 aclve thioughoul the year & passes ils litg
s a leal miner or boring nto pe[}mes

h a
o November in storage |l has been Say

ods of storage. if not properly allend g

Economic Importance : llisa cosmopulitan
ed in Bombay

particularly more serious 0 storage
cycle cn potato plants in the fields from Nov. to Marc

termiral shoots and tuber underground, and from April t
that 30 - 70 % tubers ge infested under indigenous meth

The temp. 86 — 100 F. is {5und most congineal for the pest activity.
graysh brown It is nocturnal in hap,

Marks of Identification  Moth : Small, narrow winged &

Caterpillars : Small, pinkish — white or pale greenish.

n leaves of potalto, tobacco & tomato in figyy

Host Plant : The caterp llars are reporied to feed 0

but potato tuber under sto-age are most vulnerable to its attack.
er or somelimes

Life Cycle : Eggs: 150 -- 250 eggs are laid singly near the eyes of exposed tub

on underside of leaves. Iniubation Period — 3-6 da'ys.

-

Larva: Larval Period — 2-3 weeks.

Pupa: PUp‘a!ion takes plage in rough silken cocoons. Pupal period : - 7-10 days.

T

Life Cycle :, Total period al:out 4 weeks. No. of generation : 8 —9/year.

™
c?7 Na ture of Damage : In early stage of the crop growth the pest is injurious to plant as leaf miner. |l
etioles ant: terminal shoots. The main danger is to tubers both in the field and

als o bores into p
under storage. The caterpi ars bore the tubers and feed on the pulp. As result potato tubers rol
c'2ta near the eye buds help to detect its presence in the tuber. On

" Th e presence of black ex
cu tling such tubers, one can find the larva in the pulp.

S .. F
(yo C ontrol Measures : fn fielc :
1. Timely: earthing up of the: crop to cover the exposed tubers, helps in reduciné the intensity 0

1N 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 ficlds but covered with straw!
:

te infested tubers should be: rejecled before storage.



pelease ©f €gg larval Prasitoiq

el slanting 45 days afgy T oehien B @

in

0 000 Ydulls / hain 4 releases

Lo

20,000 mummies /
nling o release of S/ haal 7 dsys

T ——
€90 larval parasitod Chielonys blackbumi - g

al WeEk|y 'm(.‘rv

al found 10 reduce infestalion
Th

1. € potatoes shoyg be storeq in 4 " N
exceeding 21°% €ll venlilaled cool and dry places, with temp not

2. Covering of tubgr With 1" layer of .
against the pes| of dry sand is cheap and highly effective remexdy

3, Fumigate the tuber

with me
" Walls of godown ol thyl bromide @ 1Kg /27 cum. for 3 hrs before storage
u .
months. be sprayed with 15 % carbaryl al an interval of hree
5, Treatment of '
epored ”398:3 Olato tubers with 5 % malathion dust @ 125 g/ 100 kg is
00 : . :

) €r good protection against the pest. Such lreated polatoes howewer,

should nol be used for consumption,

6. If cold storac : '

- age facilities are available, the produce can be safely stored for a longer
period.
3 Rele j . itoi .

7 ase of egg-larval parasitoid, Copidsoma koehler. B @ 500 pairs / quintal or C.
blackburni @ 200 adulls / quintal tuers in slorage, he ps in reducing the intensity of
infestation. S

8. Application of Bt powder @ 100 g / quintal tubers in storage also founci effeclive in

_ reducing the infestation of pest. .

LA
-~ i
2 Cufworm : Agrotis ispilon Roll. OR: Lepidoptera Fam.: Nocluidae,

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

-/

serious in low lying areas which remain waler logged for considirable lime durin}g' the year. It .

cause severe damage in seedling stage. The damage to the crop \aries from 12 — 35 %.

Marks of Identification : Moth : Mediuh sized, stout with grayith brown wavy lines & spals on

fore wings. The moths are active al dusk and are at

Caterpillar :

Host Plant
Ly cerne, chlllles, brinjal and other vegelables.

tracted by light

4-5 cm long, dirty black in colour and have habit of ¢»iling at slightest lpuch.

':. bac:o, peas, gram, cotton, lomalo,
Polyphagous — potalo, pulses, barley, oal, to p ‘g '

surfa e or moist soil: I.P. : 4-5 days.

Lire History : Eggs : 300-350in clusters laid on ventral leaf oil:

s



Larva: | P. = J b weehks,

i cocoens 11 | 118 days
Pupa: Pupation in soilin earthen COLOGHE .

st aclive from October.

ate pe
Life Cycle : Completed in 5 - 9 weeks. Ilis cool climate p

2l | |
g the day in cracks & crevices In soil or In des by

/ Natwure of Dama c . The caterpillars hide durin ‘ '
a g _,___P__n; o night by cutling seedlings near ground e,
around the plants & feed on tender leaves during nig

The destruction is much more than aclual feeding.

'/Control Measures : _ .
1. ‘Heaps of green grasses may be kept al suitable interval |

evening & collect nex! day early in the morning along with caterpillars -& destroy.
pillars also help in reduing pe;

n infested field durj,

2. Clean cultivation and mechanical destruction of cater

infestation.
3. 5% carbary: poison bait @ 25 — 60 Kg / ha controls the pest effectively. (1

carbaryl 50 WP + 10 kg wheal bran + 1 kg jaggery & sufficient water.)
4.™  Apply lindane dust @ 125 kg / ha. before planting of potato crop.

3. Aphids : Myzus persicae Sukzer
- Aphididae : Hemiptera

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

called cornicles on dorsal side of the abdomen. s

Hosst Plants ' Polyphagous : Polato, brinjal, cabbage raddish, chilli, tomato, tobacco, sunhemp

Swexel potato elc.

Lifex History :. Alate and af:terous forms reproduce parthendgenetically. Single female produce

8-22 nymphs/day. The nymph undergo 4 moults. A generation is comleated in 7 — 9 days af
Sev eral generations are con leted in a season.

N . .
at ure of Damage : They are found in large number on underside of leaves & tender shools

T '
hes nymphs & adulls suck ‘he cell Sap as a result arrected leaves turn yellow, gel wrink|€d8

di i
St ored. The aphids exude honeydews of which a fungus develops & rapidly covers the plan

vity of plant. The growth of the plant s

d. Besides - : ; , . 5
"o " : _ €S, they transmit various virus disease such ?
&f curl,” mosaic & veinal nezrosis & Cause severe logs,

Witk sooty mould that intere es with photosynthetic actj
sturled & the yield is ad versely affecte :



Measures : Spray wi
ontro! ¥ I 0.05 % dichiorugs or g 03 %

/
st effectively. dimethoale or o
Co(ﬂrol the pe Y. Repeat the Spraying f Necessary afler 10 10 12 ¢ xydemelon Me thy|
ays.

i

'._‘-4' Jassids Amrasca biguityala Ishida
Jassidae : Hemiptera

conomic Importance : |t jg Predominant pest

- Juction of tuber formation Heavy infeslation resulls in considera bie
L [e

I‘ tification : . e »
:1 Ma rks of Identifi n: Adults : Greenis yellow with front wings having a black spot al the

| gpical margin & two black spots on the vertgx of the head.
lv

| Nymphs © are also'gfeen- They walk diagonally.

|
I

| Ho st Plant : Polalo, brinjal, cotton & other malvacious plants. (Polyphagous pest.)
| gﬂ&
Life History : Eggs : Whitish eggs are laid singly in leaf tissues alonj the veins. I.P. 1 week.

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

Life Cycle : completed in a period of 1 month.

i

'Nature of Damage : Both nymphs & adults suck the cell sap from the lower surface of leaves.

:l The damaged leaves curl updwatds along the margins, turn yellowish, then tgrowna& show bumt of

gpatches which adversely affect the growth & yield.

|Comtrol Measures :
i
|

S;;ray with 0.03 % dimethoate control the p=st effectively.

| .
{Miror pests :

ﬂ | E. dcdecasligma M

i oy . dc: gma M.

?5 Epilachana beetle or : E. vigintioctopunctata F. .
:;;Haﬁdabeetle Coccinelidae , Coleoptera

*4

Mals of Identification : Beetle : S

'féqodecasligma has 6 spots on each €

ted with black spots: E.

i [
erical, pale brown & mo .
y Jala has 14 spols on each elyt ra.

lytra, while E. vigintioclopu1C

1 . "
Ny are strong flier. . . 17
Srig . Yellow with hairs on body-



' )
i behweeh the vens & caus
Nature of Damage: Both grub & beotle eat the f:hlmunhyll of leal auza
charact erislic skeletornised palches on loaves
o |
i olyphagous post,
Hosts : Polato, tomato, brinjal. cucurbils, cruciiers etc. 1118 @ poly

Contro! Mcasures :
1.** Hand picking of grub
: altackghelps in reducing the intensity of in
2. " Spray with 8.05 % DDVP [ Malathion. The

 and collection of beetles bY hand nets during early stage o

festation.
detalls of this pest aré given under

cucurbits.

' :
6. Thrips Selenothrips indicus B. Thripidae : Thyszinoplefd

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

It is a tiny, slender, fragile insects adult having fringed wings.

Natu re of Damage : The nymphs & adulls scrap the epidermis of leaves (near the lip of leaves) g

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

leavexs curl & become dry.

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

7. Niites - Hemitatsonemus latus Banks.
Tetranychidae : Acarina

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

bromnzy & shiny appearance, which ultimately wither & dry.

Comtrol of Measures : Spray with 0.2 % sulphur or 0.03 % dicofol or-dusting with sulphur @20°

25 kg / ha gives satisfactory control of the pest.

8. Root knot Nematode : Meloidogyne spp. . _
<~ —— \
: . 2>
afure of Damage : These are sendentary endoparasites, feeding on roots & cause galls otk
e ————— /

on the roots. Growth & yield is adversely affected

C oOntrol Measures :



’ Application of non-ediple Ollseed ¢

akes like rieem or karan; @ 1500 = 2000 kg /hxy
3 Weeks hefore p .

anling / sowing of craps agwes satisfactory control

| 2. Follow stntable crop rotation Always take cereals after vegelable crops.
| 3 Collect & destroy galled roots of previous vegelable crops
' 4 Growing marigold in fields as inter or border crop makes the field free from plant

parasite nematodes in sail.

i Assignme"‘t : Describe the IPM pragramme for potato crop.




A

‘Siiio. Common Name o
L5377 "Siioot and frut boref
Spotted boll worm
Bhendi' fruit borer.
Leaf roller :

(Cotton Leaf Roller)

"_,2.).-#-"‘

| 3) . Leaf hopper / Jassids

L4y~ Aphid
| 5).= White fly
B6) Cotton grey weevil
A Mite g
[
8) Root knot Nematole
Major Pests :
/t.‘/Shoot & fruit borer

B <

Eco nomic Importance :

Mar ks of Identification : Tie moths are yellow g' “en and measures about 25 mm @

- white fe-uings with li_road greenish baﬂc_i_i_rl_tllf:‘ﬂddl
rownish“

E. \~itella —.moths having small :

. Inseulana-- the forewings arz «

haviing number of black & L:rown spols

|Bnglh jo 10 -

Hosst Plai

o m——

paprn ot T

o -
. som——T

.-

a) Earias vilella E. .

b) Eartd nsulana B.

Sylepta derogald Fab.

Amrasca bigullula piguttula
Aphis gossyp.'i Glover
Bemisia lobiaci éennadius.
Myllocerus maculosus D.

Tetranychus telerius L.

Meleithaayia incognila.

<1 Fab.
Lc, ptera: Nocluidae

<.erious pest of b' ndi & cotton.

n‘?' ﬁ...--—"" P

. © Eamily
e GoipntificNAME e T

Noctuidae.
Lepidoptera

pyradidaée
Lepidoptera.
Cicadelidae.
Hemiptera.
Aphididac.
Hemipter:{a
pleurodidae.
Hemiplefa.
Cuculioriidae
Coleopl_'e'ra.
Teiranyéhidae
Acarina
Helerocjeridae

Tylencﬁida

E. insulana'Boised

tely ar

sh. Caterpiliars of both species are P
k8 Lrownsils = body & hence also called spotted bolwor™ g
pher..ai v shape. Light bluish — green in colour

J“| Okfa. - Iy h i .
a+ hadi, hO"thLk & seve il olher malvaceous plant
p an *

rder

cross Wik



=

e History : EQgS 60 - 432 '_E‘El_(.l’.‘iéﬂf_'!!_t.ﬁ»hopls. flower buds8 young fruts. | P. 3 - 7 days
i e "* i ' :

i L P 9~ 11daysin summer & 20 days i winler :
L '

(]

P pupalion in the tough slken.cocoons either on plant or in soil or among lhg fallen leavess g
.«h P.P.5—7 daysin summer & 8 — 9 days in winter ‘

Lie Cycle : Completed in 3 weeks in summer & 4 weeks in winter & there are 12 génerations i a
eal

Y 9_& ls

Nature of Damage : Caterpillars bore into the lender shoots, flower buds & fruits.. As a résull, the

shoats dry, flower buds & fruils drop premalurely. Fruits remaining on the plants get deformecy &
ofte n show exil holes.

ﬁ’on!rol Measures : 1. Removal & destruclion of infested shoots, fruits & shed material helps in

reducing the intensity of infestation.
2. Destruction of alternate host from the fields.

3. Spraying with 0.2 % carbaryl or 0.1 % malathion or 0.01
Qunalphos / Chlorpyriphos :>0.05 %.
interval 8 to 15 days.

% cysermethrin / fenvalerate. ©R
In severe infestation, 3 — 4 sprays should be taken at an

Miror Pests : ool i
Z/ke/af roller © - Sylepla derogala Fb,

-
Nature of Damage : Damage is caused by the caterpillar.Young larvae feed on epidermis of

ventral surface of leaves, after a couple of days, the caterpillars roll the leaves in

funnel shape &
fee dfrom margin by remaining inside.

Co ntrol Measures : 1. Removal of leaf rolls & destruction alonjwith calerpillars,
2. Dusting with carbaryl 10 % dust @20 kg /ha,

F’- “The infesled fields should be imigated and ploughed afler harvest of crop to kill the hibernating
Cat erpillar.

1. Spray 0.2 9 Carbaryl or 0.05 % Fenitrothion or 0.1 % Dichlcrvos.

3 lassids A. bigultula bigultula Ishida

| . Described under potato.

P— e

" Aphids Aphis gossypii Glover

! Described under potato.
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Assignment

Describe under pasts of potato.

Describs the IPM programme for okra crop.
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['PEST

Exercuse No. 6

- ———

Scnentmc Name

OF CUCURBITS

o - —— W S— & 3 —

Family : Order

———— . — " —— ——— 17— — —— ——— . "

| .\b\( 20!

’( 6‘6}1{;116?1 Name

e e
:/ Fruﬂfly

&7

?y (Melon fruit fly)

% a) Oriental fruit fly

s

@ ,b}'-Fruithy (common)
: ~ Red pumpkin

, beetle

Black pumpkin
4 BlsteT beetle

IJ

Epitlachna beetle /
‘}'O\ Hadda beetle
577 Jassids -
6) .-Aphid
<«
Mimer Pests
M Peach, Potato
| - Aphids
4™ Leaf ealing
i
{ calerpillar
"3 3) Semilooper
T
il
1 Y American
g bollworm
el S
i » Cabbage
3

A Flea beetle

Bactrocera ¢ cucurbitae cog.

Dacus dorsalis Hendel
Dacus spp.

/MaCOphora foveicollis

Lucas

Aulacaophora inlermedia

“Jocaby
Mylabris pustulata (Thubnbery)

Lylla spp.
Epilachna dodecastigma

-Wiedemann

Epilachna vigintioctopunctata

Amrasca bigullula biguttula

(Ishids)
Aphis gossypii Glover

Myzus persicae (Sulz)

Spodoptera litura (Fabricius)

!_@Iusia spp.

Helicoverpa armigera

Phyllotreta crucilera (Goeze)

Trypetsdael‘l‘ ephritidae.
Diptera.

Chrysomelidas.
Coleoptera.
Crrrysomelidaé
Cnleoptera.
Meloidae
C.oleoptera.
Cocinellidae
(>oleoptera
1>occinellidae
Coleptera
Coccinellidae,
Hemiptera
Aphidae

Hemiptera

Aphididae
Hemiptera
Noctuidae
Lepidoptera
Noctuidae
Lepidoptera
Noctuidae
Lepidoptera
Chrysomelidae

Coleoptera



'& Wajor Pests -

b 1. Fruit ”y Bachocera cucurbitiee t iMlelon frunt flyi 7 ’l c h}f ' ' ld{
V)
Dacus ciliatus L (Ettuopian frui fiy) P Q¢
B. dorsalis H. (Onental fruit fly)
Tep hritidae Diptera

Economic Importance - These are cosmopolitan speices causing huge annual losses to Sevey,
veg €lable & fruit crops. More than 50 % fruits are damaged by fruit fles. The Ethiopian fryy y 4
Ciliatus L. and melon fruit fly, B. Cucurbitae C are the pre dominant species damaging Cucurbit

melon The D. zontus S has been reported to damage long melon. Among the various speciey y
cuc urbitae is most common and destructive on vegelables.

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

Resemble common house {ly but has conical, yellowish brown abdomen & transparent wings wj
grey sopts ‘& bands.

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

5 — 10mm lonyg and cylindrical. '
\’]/ - ' .
C%st Plants :° Gourdg. melon, tondali, guava, mango, ber & other fruits.

Life Cyclé : Eggs : 220, laid just under the skin (epldern1i§) of the fruits. IP, : 3-5
days.

Loy ' ; L.P. 2-3 weaks

o C s, Pupation in soil. P.P. 8- 10 days.

upa - ;

D) 1 \ N .
TR W B (P oL M : ,
Loy Cfge -ﬂ,@_’f’..i.- r}.‘?.f..._"ff.‘,‘..“'@ . 3"/ Clhe D Prceups of 4-)o
'L/ (Z . iny season tha activity of melon fruit fly s 5 ils .
uring rainy , S Peak whijle heavy rain st0
breeding-of Ethiopian fruit fly. . '

4
®
/
*

d on pl”' of th )
- . Magtots fee b ——
.. ‘Nat ure of Damage : g

renciered them unfit for
‘f}f(ul"]‘s can be C}C-S‘)..‘( o Eo} by

|I'Ife$

, t '
human c:onsumption. CINCP P_x(f-mq.,u €d fruns star rolting

ey

Ir

: 1 £

ﬂ?t) Wu%%m‘.)s shaew Tt8s symplomg @ oleys.
clefee A0 '

d’}) 777%0-}8 \ tlH o C‘P 0/
1 A
opcning

Anye 5""0}

mnass ;‘S _;;
‘f)}rul‘fJS atce alse a"'}ackep} oLy,



co hlrol Measures : _
! Clean cultivation - Removai & destruction of isllen fruts & infested fruns dail ) o
minimize the intensity
2. Deep ploughing to expose hibernating stages
3 Application of spray bail containing 20 ml malathion + 200 g. Jaggary + 20 Iz, of
waler. : :
4 Spraying with 0 05 %.. malathion or 0.2% carbaryl at flowering reduce the intensit
infestation,

Y of

2. Pumpkin beetle : Red Pumpkin beetle : Aulacophora foveicollis L.
Black Pumpkin beetle : A_intermedia J.
Yellow Pumpkin beetle . Ceralia cincta F.,
Chrysomelidae : Coleoptera.
Ec onomic Importance : The red pumpkin beetle is the miost deslructive species, damage the
youing seedling & kill the same. .

Adults: They are oblong a?d 5 -8 mm long. Small, lhe ely ra of red pumpkin beelle is pale

orange yellow to deep pale brown while in case of black pumpkin beellg, it is bl ack
& itis yellowish in yellow pimpkin beetle.

Grub: The full grown grubs small about 12 mm in length. Small, slender, elongate, crea my

yellow with brown head & legs.

¢

Host Hanis 1 Al wuuuri, red pumnkin & cuoumber and nﬁgloﬁ'-are hea wvily

darnaced by red pumpkin beelle.
‘Life History : Eggs : 150 - 300, laid in most soil to the depth of 2.5 cm, near the plant in batcihes
of §-9 \ :

| sie of ovlposMion . 7w soll.

LP.

Relila toirel

+ 5-27 days depending on temp. & moisture content of the sril.

Lawva: LP 12.34 days. Pupa :E.upatipn in soil. P.P. 15-35 days.

f\d ult ;

Live for 20-197 days.

}-if € History : Com

b pleted in 52-270 d.ays. The maximum ac Jivity of the pest is observed durirg
;Ihot wealher, (Mar —

May), reaching it's peak in middle of April.

4 : ' %
i -



nolS

.:_;—-___.___-———"'
ell as beelle  Beelles ,
'y‘} Nature of Damage@ Damage 1s caused by grl!bS%f‘) w —_—— e

: T damage the leaves. fiowe '

responsible for the[damage 'of the plani[above gioung, They o a‘m Wers g &
, : Se————d e - growth zIn case eavy |

makingirregular holes;& causeing death or retardation of growih g y Nfesty,

ot -

- : — : il & feeds on_roots »
| resowinglis’also required to be done. The grub live in the ?0” & @ ”.dEfgr%

; » omes in contact wj :
terrdof the plant.T Friits Jand leaves also get damaged when ¢ ntact fE_the 3

==
Damaged|foots, stems stari rotting.) -
.,\W Control Measures : :
4 ing & | i
1. Preventive measures — burning of old creepers, ploughing & harrowing of figlg at
harvest of th2 crops 1o destroy the stages cf the pest.
2."™  Collection & destruction of beetles in early stage in infestation.
... Spraying with 0.05 % malathion or dusting with 5 % malathion dust @ 10 kg /|
. gives satisfactory control of the pests.
4. " Apply 7 kg o Carbofuran 3 % G per ha 3-4 cm deep in soil near the base of pia,

just after germination.

3. Blister beetles Mylabris pustulatus Th. '

-

Maloidae : Coleoptera.
Ec onomic Importance : Me;or pest causing considerable damage.

Ma rks of Identification : [Ileeties : Medium size having 3 black & 3 yellowish orange ban;
rur ning vertically & alternate!;y on elytra. When disturbeq lhese hegy

‘ €S exude an acidic yell
fluid which contains cantharid n& causes blisters on humar, skin & hence the common name !

Ho sts Plants : Polyphagus, infesting curcubits. cotton, ground nuy, e rose & ok
! OKra.

Lif e History : Life cycle : Lifz cycle has not been fully workeq out.

Ry
Eg gs: Laid in soil. 1.P.: 14-- 15 days. ’Q_,Q_L_-

Gr ubs : Found in soil & feed “n eggs pods of grasshoppers & locustg

Puapa : Pupation in soil. Hibeiaation takes place in pupal stage i, soil, |

ive till :
Adlults : Emerges out of soil z-ound Augus! & are active til early DeCember x

llens & pelals of flow ;
; . It berlles feed UFE \ &1 bug
’yNature of Damage : Adult ber: + as g result frui se“i

is adversely affected. J,




control Measures :

1. Hand collection & prampt destruction of beetles <eep the Rpopulation under ch sck
— _’——'———\\‘_ ~

dunng early morning hours when heetles are less active

2. Chemical control measures as qiven for pumpkin beetle

[

4. Epilachna Beetle : Epilachna dodecastigma M. ge 14
lL OR E. vigintioclopunctata Fab. .-

Ha dda Beletle : Coccinellidae : Coleoptera

Ec onomic Importance : E. vigintioclopunclata is the mosl common & destruclive species.

Marks of Identification : Beetles : Spherical, pale brown & motlled with black spols. E

dodecastigma has 6 spots on each elytra, while E. vigintioctopunctata has 14 spols on each elyt ra.
They are strong flier.

BRI i i e ma—T Joi

d
. Grubs : Yellow with hairs on their body. g

- Ho st Plants : Cucurbits, brinjal, potato, tomato etc.

'7 Life History : Eggs : 120 - 180, laid in n1a§seé onL!ejtral surface of 'eaves. I.P.:2 -4 days.

Larva: LP. 1218 days. Pupa : Pupalion on leaves P.P. 3-6 days.

. zolz :
Life Cytle : Completed m 18 — 25 days in summer may extend uj 1o 50 days.
Nature of Damage : l""\l" L.01)

Control measures : poly

1, Haqc_ih picking of Qrubs and collection of beelles by hand nets during early stage of

N\
attack helps in reducing the infensity of infestation.
2, Spray with 0.05 %‘PDVPI Malathion,

3. 5¥ S
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(HCowpea (2) Cluster bean , (3) Doliechos bean . (4

S ey - —— e —

SrNo.  Common Name

)T T Peastemilys
beanfly

2) Pea blue butlerfly

3) /ﬁ'ulse beelle /

Oriental Cow Pea

9) SF‘Z
Gr. Nut aphids :

6) Whitefly

7) Thripsf
I

1) [);@/ Pe?)aod borer

%

2) Cowpea pod bug
1) Pea aphid

—

2) Pea leaf miner
3) pPea stemfly

a) pea Pod borer
5) Pea weevil

Bruchids
4) Deccan grasshopper
Pea aphids

Exormse No. 7

e o i —
PR

Pest of Cow Pea

———

‘Screntmc Name

———t"
“Bphiomya phaseoli (Tryon)‘v

(coq)

Lampides boelicus L.

Callosobruchus chinensis (L)
ca ! o_C.cnpmchu
Sp

Colemania sphenariodes

fa,

Acyrthosiphum pisum
Aphis craccivora (Koch) (Harris)
Bemisia labaci (Gennadius)

Caliolhrips indicy':s (Bengali)

Miner Pest
Eliella zinckenella

Chatiliops fallax
(Scott)

PESTS OF GARDEN PEA

Macrosiphum pisi K,

Chromatomya horticolg

Goureal|
Ophiomyia phaseoli Tryan

Helicoverpa migera (Hubner)

Eliella ; ’chkunulia( ril)

Bruchus pisorun

. Diptera

m]NOUS VEGETABLES

) Garden pea . (5) French bean

——— e

Famlly Order

Agrlmyzldae
Diptera
Lycaenidae
Lepidoptera
Bruchidae

Coleoplera.

Acrididae
Orthoptera
Aphididae
Hemiptera
Hemiptera
Aleurodidae
Thripidae
Thysanoptera

Pyralidae
Lapidoptera
Lygecidae
Hemiptera

Aphilidae
Hemiptera

Agromyzidae

Agromyzidae
Diptera
Noctuidae
Lepidoptera
Bruchidae

e

Coleopters
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] PESTS of BEANS
E French bean & cluster bean
*p ' gr.NoO. Common Name Scientific Name Fam:ly Order i
;L 1) e ~Aphids " "Aphis craccivora Koch ABEn&TﬁZe’ ;i .' T
;J i (Gr nut aphid) Hemiptera
;f 2) Sap sucking bug Coplosoma cribrana F. Corimelaerjidae
[ (Lab lab bug) Lepidoptera
} 3) Pod borer Helicoverpa armigera (Hub) Nocluidae
FE; Lepidoptera
; 4) The spiny pod Eliella zinckenella (Treislscke) Pyralidae
i‘}i borer . Adisura atkinsoni Moore Lepidoptera.
L'l 5) . Plum moth Exelaslis alomosa Walsingham Pterophoridae
Lepidoptera
i 6) Hairy caterpillar Amsacla spp Arctidae
j Lepidoptera
g 7) Leal eating caterpillar  Acherontia styx Spingidae
i
Lepidoptera
i 8) Leaf miners | Cosmopleryz mimelis Meyrick Cosmoplerygidae
" Cosmopleryx phaeogastra (M) Lepidoptera.
Cyphosticha coerulea (M) 2
( Miner pests )
1) Beal army worm / Spodoplera exigua  (Hub) Noctuidae
Leaf eating calerpillars  Spodoptera litura (Fab) Lepidoptera
‘2) Slem borering beelle Sagra nigiila Oliver Chrysomelidae
Coleoptera
;:Major Pests :
B
3 .
1. Gram pod borer: Helicoverpa énnigera Hub. Nocliidae : Lepidoptera
EEcono‘mm Importance : Cosmopolitan, most serious pest of peas & beans.
B
éMarks of ldentification : Moth : Medium sized, light yellowisF brown. forewings are pale brown
g i1h black Sopls. Hindwings are lighter in colour having smoky t.ark margins.
E;%
g

Hcsl Plant :

!

Polyphagous . gram, tur peas, tomato, tobacco, ¢ itton, safflower ele.

i




G- 7 days

e of plan
. Life History : Eggs Laid singly on tender patts

Larva: L P 2weeks 1 — 4 weeks.

P.
e lants. oF
Pupa : Pupation in soil in earthen cocoons near e P

i . i weeks. . s
Life cycle: Compleled in 4 in pupal stage till next season

i tes
The pest is active from Nov. — Mar. & hiberna

; tender leaves. After pod formay
, rs start feeding on _ o
Nature of Damage : On hatching caterpillars terior - half portion of thejr bnq
!

Lo o i ing an
they make holes in pods & feed on develcping seed by inserting

inside the pods.

Con trol Measures : .
r destruclion help in

1. In early stage of attack, handpicking of caterpillars & thel

reducing the intensity of infestation.
2. Ploughing the field afler harvest of the crop would expose the pupae which wo

be destroyec! by birds. _
Helicoverpa armigera nuclear polyhedrosis Virus (HaNPV) 250 LE/ha.

3.
4. Release eggs of Trichogramma chilonis 1 lakh / ha.
S. Use of Phercmone traps. .
6. Spraying of Neem Seed Kernel Extract 5%.
J fer PP,

2. Avphids : Aphis craccivoraKoch & Mactosiphum pisi K. Aphidae . Hemiptera.

Eco nomic Importance : In severe infeslation, the plants. may-dry. This is cosmopolian i

distribution and has been reported as a severe pest of Indian t}ean and cluster bean.
Hos tPlants : Peas, beans el:,

Nateire of Damage : Both ny niphs & adults suck the cell sap from leaves. As a result leaves tul

yellowish & often cgstom.ad. Tt.ey are alsa found feeding on the stem, young shoots & tender podS-

Corutrol Meés.ures : Spray with 0.03% dj o
noticed. ' 03% dimethoate or 0.05% malathion as soon as incide"

1]

\V/ ‘
Min or Pest !
3. Fulse beetle : C./los

ruchus chinensis Linn
Bruch: e Coleoptera



Ec©onomic Importance : Minor incidence of pest i1s noliced in lield on peds from which the
infeslation is brought in the storag?.

Ma rks of Identification : Adults beetles . Oval dark brown, 3 = 4 mm in length, 2 ivory colouwreg

spots in the middle of dorsal side.of the body.
Gruibs : While , cylindrical, fleshy with brownish mouth-parts , always found inside-the.grains.

Ho =t Plants : Mug, gram, tur, bean, masur, udid elc.

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. |.P. 4-5day's. Larva: L.P. 2-3 weeks.
Pupa: Pupation inside the seed or grain P.P.: 4-8 day's.

Adult: Live for 10 day's or more.
Q012
Nature of Damage : Il is a major pests of pulses in storage. ) However, t"eld infestation is a Iso
‘.\-—
cg_/o.u__The young grubs burrow into the pods & feed on developirg seed I grain. The ho les
seen on the pulses are the exist holes from where the adulls have emerged. Such grains are
- At il

——

unsuilable for sowing.

- Co ntrol Measures : Spraying with 0.05% malathion as soon as infeslztion is noticed.

2= ' . .
MStem fly or Collar borer : Ophiomyia phaseoli T.
Agrorfnyzidae : Diptera.

4o
Ecwonomic Importance : The pest is very destructive to different be:zns & the infestation stars
from second week after sowing , reaches peak in the 10th week & then decreases gradually.

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

Marks of Identification : Adult fly : Metallic-black, 2.0-2.5 mm long & hyiline wmgs
Maggot : Initially whlte colour, later becoming yellowish,

-—
Lif e History : Eggs : Singly in leaf lissues or tender slems. I.H. 4.4 days.

Maggol : Last for 9-12 days. Pupa. Pupations in affected rtems P.P. 18-19

-_

days.
Life cycle : Competed in 2.5-4 weeks. No. of generations : 8%/ yQprs.

31



P 9}5;
/Natu re of Damage : Cn hatching maggois riie he legves DOIe Iiswdc e Pelivies and lenyg,

. mi—r—— ;
sten and tunnel downwards sSomctimes adull females also puncture the leaves affecied lea y,,
2

wurns yellow, while the stem droop down and gradually wither away

/Control Measures : 1)Spraying with 0.03% dimethoate as soon as infestation 1s noticed.

2) Remove all the affected branches during stage of attack
5. Jasslds Emposca spp.

6. T hrips : Caliothrips indicus Bag.

" 7. Mites : Tetranychus telarious Linn

These pests have been discussed earlier.



1) Amaranthus

Exercise No. 8

PEST OF LEAFY VEGETABLE |

.

2) Fenugreek

3) Palak 4) Lettuce.

PEST OF AMARANTHUS

Common Name

Scientific Name

Family : Order

-

1)

2)

3)

4)

5)

6)

7)

8)

Stem weevil

Leaf eating

caterpillar

Min er Pests

Caster capsule
borer
Pod borer

Tobacco leaf

eating caterpillar

Beel army worm
Cotton aphid /

Bean aphid / Gr. Aphid /
Peach aphid

Mealy bugs

Thrips

Termites

Hypolixus truncatulus

(Bohe man)

Erelmocera impeciella
(walker)

Hymenia recurvalis

" Dichocrocis puncliferalis

(Guenee)

Helicoverpa anmnigera

Spodoptera litura (Fab) -

Sopodoptera exigua (Hubner)

Aphis craccivora
Koach )
Myzus persicae (sulz) -

EMipie fHoig EaeRerel|

Aleolothrips collaris
Priesner

A: fulvicollis Bangall
Microterms spp.

Curculionidae
Coleoptera
Heliodinidae
Lepidoptera
Pyraustidae

Lepidbptera

Pyralidae -
Lepidoptera
Noctuidae

Lepidoptera

Noctuidae
Lepidoptera
Aphididae
Hemip‘tera g
Aphididae .
Hemiptera - _
Peeudococgidas
Hemiptera
Thripidae’ .
Thysanoptera-

Termitidae
Isoptera




PESTS OF SpiNAGH (Palak)

Sr.No.; Cemmon Name l Scien

1) ]Aphlds Ty
I

2) | Blue beetie 1 Allicac

— . —

Leafy vegetables 1A Amaranthus . 2. Coria

T ——

A
Grass hopper »

S ——— e —

Leaf eatmg

e

Caterpillar

Atractmorpha crentilata
(Dabricius)

Hymec:a recarvahs

tific Name

L}paplns Qrysim
Kallenbach

R T,

Myzus p pe/smap (sulzer)

caerulescens

(Baly)

P e —

(fabncuus)

Cutworm

Acyrrhos.'phon malvae

Hymeria recurviis (fabricitis)

Noctuidae . Lepidoptera
Alractomorpha crenilata

H-};[; olixus Urtn catullus

0
Odenlotermes obesus R, ;

Tetranychus spp

Alhalia lugens proxima (klug)

Phyllotrela c/)éié’h)’é’é D.

- ——

Amrasca brqullula b.'qurtula

| Aphididae "~
|

nder . 3. Methi . 4Sp|nach 5. Radish _ , 6. Salad |
crops (Celery, lettuce, and parsley)

' Noctuudae Lepldoptera

fr e e s ———

1) Agroslis spp.
2) " TV Ephids T T -
3) | Leaf eating caterpillar
ST . A
4) Grasshoppers
5) | Amaraninus stem vieevii T
(Bohemai)
8 ¥ermits T Bden
7) IMites — T 7T T Y
8) " " Mustard sawily
gy T ‘Fleabeetles
10) Leaf minor Leriomyza trifoli
[ 11) "7 |Uéaf Hopper -
Ish
1. Flea beetles : Phyllotre'a cholanica

Ec @wnomic Importance :

youung plants.

In serious inzidence r

Pesl of major
esowing 15 necessary.

importance !N lealy vegEElableSI

. mw-

Or Coleoplera

Family : Order
;' Aphididae

Hemiptera

| Hemiptera

o e 2 St 3 .

Alticidae

- e mems — vy

Coleptera

| Acrididae
Orthoptera

Pyraust:dae

— ——— .

Lepidoptera

Aphldtdae Hemlptera B

—_— e — ..

Acididae : Orthoptera

T
|
Curculionidag ~

|Soplera )

Telranychldae : Class
Acaring

i
'
e

Ténthredi.ﬁia.ée‘“

—




Ho st Plants : Radish. spinach. lettuce salad crops tomato & potato.

Ma rks of Identification : It is small insect about 2 mm long & oblong — narrow in shape It's
upper side is metallic bronze in colour with greenish blue reflections, while underside and anten~ge

are black.

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

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

2. Aphids : Acyrthosiphon malvae Aphididae ; Hemiptera
The aphids are highly polyphagous pests having a very wide range of hostypiants.

. -

Ho st Plants : Safflower, radish, spanich & salad crops.

Ma rks of Identification : Aphids are tiny, yellowish, soft bodied insect. Adull is oblong, 1 mm
lon g & has 2 projections called cornicles on the dorsal side of the abdorien.

Life History : Reproduce parthenogenetically. A single female procduce 25 35 nymphs / d ay.

The nymphs undergo four moults before reaching the adult slage. A ge‘xerahon Is compleled in 10
-12 days. Several generations / year.

Wi e wr Deinen |+ Qrlsniee qf the Aphids consisting of adults and various stages of nymphs,

¢am be seen on tender stems & jinderside of leaves. They suck the ce" sap. The affected plant
Pamris fade, curl and dry up. Besnd'es the direct damage by feeding, these insecs also excrete a
ho neydew which favour the groyvth of sooly mould as a result, growth of the pla'nts_ relarded and
qu ality as well as quantity of thé edible portion is adversely affecled.

Control Measures : _
i) Removal & destruction of affected plant parls alongwith 'he aphids-as soon as
infestation is noticed.

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



3. Aimaranthus stem weevil : '

S.N. : Hypolixus truncatulus Coleoptera : Curculionidae
It is 2almost specific pest of amaranthus, widely distributed in India and neighbouring Ccunm,es
The pest attacks both wild & cultivaled crops. Varies with large leaves being comparalively LN

dam aged then those with prominent slems.

Hos t F‘Iant.s : Amaranthus.

Nature of Damage : On hatching, the grub bore into the stems & feed on pith region, MaK ing
iregular zigzag tunnels, which are also filled with the excreta: The affected stems becomes we g
& often split longitudinally due to transpiration & this results injexcessive evaporation, the pla ry,

get dessicated & ultimately dry up completely. Adults feed on tdnder leaves and stem.

Mar ks of Identification : Eggs are smooth, pale yellow in colour. The grubs are stout, cuveq,
legless. white in colour. Adulls are ash — grey in colour.

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

Life History : Oviposition : Inside stem, LP.: 5to6days. L.P.: 10to 12 days.

Pupation : In stem. P.P.: 81to 10 days. Adull Period : 12 to 66 days.
B

Control Measures :

»

i) Remove & destroy all wild Amaranthus plants growing in the vicinity of ultivated
crops. ‘
ii) Remove and destroy all the affecled plants with grubs inside

i) Spraying the crop with 0.05% dichlorovos or malathion g effect;
ive as soon as

infestation is noticed.

4. Leaf eating caterpillars : Itis a sporadi.c pest of Amaranthyus g is wig

_ ; : ely distri . the
Indi an subcontionent It is also dislributed in tropical & subtropicg) regions ributed in th

+ Nclugi . :
Ausstralia & Hawaii Islands. INg Africa, Asia.

Hosst Plants : Amaranthus, spinach, grassland & pastures.

-

Nat ure of Damage : On hatching, the caterpillar feeds on epidermg o on tis
on they web together with the leaves & silken threads secreted by them Sues of leaves, |ater

_ eed with:
the se webbed-leaves become completely devoide of chlorophyll & dry yp 9 within. Gragyally

-~



Mar ks of ldentification : Eggs are very small in size, snow white Ir colour. Calterprllars =re
greenish in colour with while lines on thorax  Adults are small sized, black coloured, slencyey

bodied moths
‘

Life History : Oviposition Leaves, preferably on top shoots. I.P.: 3to days.
Larval period : 12 to 16 days . Ptupation " Inthe soil Adult period - 6 tc 10 days. A life cy cle

com pleteq in 3 1o 4 weeks

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



| StNo. Common Name

i
12)

3)
4)

3)

‘5)

1)

2)

— - ——

Melon / cotton
aphids
Potato aphid

Shallot aphid
Peach potato
aphids

Lettuce aphid

Lattuce root
aphid

Miner Pests

Tortrix moth

Common cut worm

Large yellow

Underwing

PESTS OF LETTUCE

b

‘I

" Scientific Name

e TSP —

Aphis gossypii Giov

Macrosiphum euphorbiae
(Thos)
Myzus ascalonicus Don.

Myzus persicae
Nasonovia ribis — nigri
Mosley

Pemphigus bursarius L.
Cnephasia spp.

Agrolis segelum

(D&S)

Agrotis dahlia (Hub)

Noctua Pronuba L.

"\ Family : Order

 Aphididae

Hemiptera

Pemphididae

Hemiptera

Talricidae
Lepidoptera
Noctuidae
Lepidoptera
Nocluidae
Lepidoptera
Noctuidae

Lepidoptera

B e ————
L ———




Exercise No. 9

| PESTS OF COLE CROPS

gmo. Common Name T T . Ovder

Scientific Name Family : Order .

4y~ Dismond 7 Pulella xylostella” " Piuelelidae
back moth Linnaeus Lepidoptera
2) Leaf webber Crocidolomia binotalis Pyraustidae
| Zeller Lepidoptera .
3) Cabbage butterfly Pieris brassicae L. Pieridae
. Lepidoptera
4) Cabbage borer Hellula undalis (Fab) Pyraustidae '
\S Lepidoptera
5) %ustard sawfly Alhalia lugens Proxoma Tenthridinidae
' Kulg Hymenoplera |
5)/;.9\' Aphids Brevicorne brassicae Aphididae
- Linnaelus Hemiplera
7) Painted bug Bagrada picta (f) Pentatomidae’
' Hemiptera
8) Leaf miner Liriomyza hiassicae Agromyzidae
Riley Diptera
9) Cabbage flea beetlé Phyllolreta crucifereae Chrysomelidae
(Goeze) Coleoptera.
Min er Pests
1) Aphids Lipaphis erysimi Aphididae
(Plant lice) Hemiptera
2) Aphids Myzus persicae
3) Thrips Thrips tabaci Lideman Thripidae
Coleothrips indicus Bangall Thysanoplera
4) Bihar hairy Spiolosoma oblique Walke:  Arclidae
Cater pillar Lepidoptera
5) Cul worms Agrolis ipsilon Hufnagel Nactudae
Lepidoptera
6) Caﬁbage green Trichoplusia ni (Hubner) Noctuidae
Looper , Lepidgptera
7) Mite Telranychus neocaledonicus — Tetranychidae

Acarina




Major Pests Q,OLL
r y.
1) Diaamond back moth ¢ Frutella sylosteiliy | Plutelhdae Lepdoptera

PryR——

i e R ls
Econ©mic Imporance : 1t it one of Ihe sorous pests of cruciferous C1Ops throughout the war ¢

It is cosmopolitan in disttibulion

Mark = of Identification : Moth Small, brownish grey in colour, have thres pale whitish triangul 5,
spols on their hind margins of forewings which lorm a diamond pattern when the insect 15 at rag

with wwings folded along the body.

Cate rpillar : Small, greenish, smooth vith some scattered 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 al night.
IP. . 7days. Larva:LP. 2weeks

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

No. of generalions : 5-7/year pestis aclive throughoul lhe winter season

Natwre of Damage : Young larve feed on epidermis of leaves while full grown larve bore insirs

the heads. Round transperant patches appes on leaves due lo feeding. In case of save
infe station then plant may be completely skelotonised

f/Control Meas  5:

1. | ¢ aying with 0.05% malathion o’ nalph  r fenitrothion contrdf the pes
" ¢ileclively. '
» ' Spraying with Bl (Bacillus thurieng is) @1101 “q/ha,
3, Spraying with 4% NSKE. Itis nec .saryloaddwe g spredding agent viz - leep@‘
/ sandovit @ 1 mI/lit.
4 Trap cropping with mustard crop 2 15 80-80% mou g, calonization
5'. Tomato when intercropped with vt uge red 'aving by di;'jmond baﬁ'
, moth.
B, ,A“u harvest of crop remove a2 Prantes I previoys Crops
QoM
&?/2. WMustard sawfly Al uns pre Kiug ‘i‘lﬂn@g.dae

E cconom ornance : “Acst

ra<cdish ’ tard



ma rks of Identification : Adull : Fiies are small black in cclour, with wings having black ves jng
TheVY have two paris of wings

Lar>a . Small, black & mooth, have a lendency to curl up & drop on the ground when disturbed |

Ho st Plants : Cabbage, cauliflower, knolkhol, mustard, readdish & turnip.

Life History : Eggs: 30 - 35, s.i}lgly in the leaf tissues on the lower surface close 1o the marg’]ns
with the help of saw like ovipositor, I.P.: 4 -6 days. )

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

P.P.: 10 - 12 days. Adull: lees for 3 - 5 days.

The pest remain active throughout the year except April & Ma/ The peak penod of acli ity
is during Sept. 1o Dec. after whlch the activity declines.

20l . E
«Nature of Damage : La.rvae, feed on leaves from margin inwaid, moslly during, morning &
evening. They cut small holes into the leaves & skeletonize the plant. Frequently large numbe r of
larwae can be found on each leaf.

t!
ﬁoo ntrol Measures :
1) Hand picking of larvae. - e

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 : Herriptera ¢

o g

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

Ma. rks of Identification : Adull aphids are very small, soft bocied inseclts, yellowish green in

Colwour. They have cornicles on abdomen.

Ho st Plants : Cruiferous crops, brinjal, potato, chillies, tomato, : hepu, sunhemp, sweet potato,

Chakwal, geranium, fennel etc.’

Life History : Only females are noticed in Maharashtra stat:. They reproduce viviparc us

pa“.henogenetically& single female produces 12 -24 young ones (1ymphs). The nymphs becorme
M ture within 7 - 9 days & start reproducing. The life cycle is com.leted in 11 to 45 days.



N

{ace of lea
Q}&Natu re of Damage : Nymphs & adulls suck lhe cell sap from lowel Ssul ves ThQ“

eral yellowing of leaves & subsequent diying. Besides. the D&S\

conuruous feeding lead o ger
e black fungus. that hame

excrez 1€ sugary subslance which sprehd on leaf surface & atlracl th

the p hotosynthetic activities of plant.

,P}Cont rol Measures : . .
N 0 i :
v 1) Nursery spray with 0.04% endosulfan / 0. 03% dimethoate. 0.5% malathion. Figay,

application with 0.05% malathion as soon as mreslallon noli;ed.

2) Mustard as trap crop.

3) Spraff NSKE 4%. :
p

4)  As soon as the infestalion starts, cul the infected plant parts and deslroy.

Minor Ié'ests g

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

Natusre of 'Damage . Larvae mine into the upper epidermis of leaf causing serpentine mines
Serv e infestation on seedlings, result into their death. (Young crop is badly damaged by this pest.)

Con trol Measures : -
1) Affected leaves should be removed & destroyed if the infestation is more.
2)  Spraying with 0.2% carbaryl reduce the infestation.

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

. .
Natie of Damage : The beetles occasionally appear in large numbers ang damage the plants b)
biting small holes on the foliage.

. Dusting of 10% carbaryl dust @ 20
Con trol Measures usting 6 '.kg / ha, or Spraying with 0.05%

Quiralphos. | ' ‘

6. Fainted bug : Bagrada cruciferarum K. Pentatomidae : HEmIpte

ra,
Nature of Damage : Both nymphs & adults suck the cell sap frop, the |

e
final ly dry up. Clean cultivation. aVes. Infested plant

Conratrol Measures :
1) Removal of weeds helps in reducing the infestatiop of by Uga.

2) Dusting with 10% carbaryl dust @ 20 kg / ha.
3) Spraying of dimethoate / Methyl demeton 0.05%,



7. Cabbage butterfly : Prens brassicae hnn Piendze . Lepidoplera.

Nature of Damage : | Younglarvae[Scrapythe leaf surface in masses but later ones eat away the

. ol theimargins inwards,] leaving intacl the major|fein alorge.) Leaves ate/Skelclorocug

gomelimes caterpillargbores the heads of cabbage and cauliflowen

gite 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.
1) Hand picking and deslruction of caterpillar is early stage.
2) _Spray 0.05% dichlorvos or 0.1% malathion.

] L AT
3)  Spraying with B.T. @ 1 kg / ha. 1§ /
Assignment : Describe the IPM Programme for cabbage / cauliflower.
8. Cabbage head borer : Hellula undalis Order : Lepidoptara

f

Ma rks of Identification :. Moths are pale greyish-brown, forewings have grey wavyllnes hind

wings pale duskey. Larva — 15- 18 mm long, pale whilish brown.
Life History : Egg are laid on ventral side of leaves.

Natura of bunsugs | THi heiwtalliere mine the leaves along the side veins and make it a white
' I . !

pPapery structure filled with its excreta, 3 instar on ward, C-feed on chlorophyl.of leaves and leaf

Petioles protected by a silken covering and finally bore into the stem or cabbage heads. lnfected

Plaxnts loose vigour and became deformed heads

Caantrol Measures :
1) Mechanical destruction of caterpillar.
2)  Spray 0.05% quinolphos, malathion 0.1%.
3)  Dusting with 5% Carbaryl or Malathion.



Exercise No, 10
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PEST OF SWEET POTATO

PEpE——

o

{Sr.No. Common Name " Scientific Name “Family : Order
_1) ) Sweet fJolalo weevil - "_C-yika.s-fdmnéér.:&.s—“__ T dﬁ?ch'||on{d§é- T
falricius Coleoptera
2) _Green torloise Melriona circumdala Chrysomelidae
_PEELIE— Harbest Coleoplera
3) Leaf eating caterpillar Heise convolvuli L. Sphingdae
'Sphinx Lepidoptera
4) Sweet potato Acraea acerala Hew " Nymphalidae
butterfly Lepidoptera
9 Whitefly Bemisia labaci Gem - Aleurodidae
. G . Hemiptera
Miner Pests
1) Migratory locusts Lucusta migratoria sapp. Acrididae
! Onhoptera
2) Small rice grasshopper Oxya spp. :
3) Colton aphid Aplus gossypii Glow Aphididae
. B , Hemiplera .
4) Striped Fernsia virgata Pseudococcidae :
Mealy bug Hemiptera :
5) Rice cutvworm Spodoplera litura (F) Noctuidae
Lepidoplera
6) Blister t zetle Mylabris ssp. Melodiae
e e e C°|80ptera
Maj«or Pests : -
1. Sweet potato leaf : Agrius convolvuli L.
catexrpillar or Sphingidae : Lepidopetra.
Sphuinx caterpillar
\

' Ecomnomic Importance : It occasionally assumes serious form & causes
--S BConomje laks

Marks of Identification : Moth : Stoul, pale grey coloured with blacy Pointeq 1,
e
has pink & waite lateral bands. ad. The abdommen

AA
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caterpillar 1 Full grown caterpuliar: Is robust. dark brown with reddish patches on sides & sharp
curv €d hora-like process al lail end,:aboul 8 - 10 ¢m long,

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

Life History: Eggs: Seed like laid singly on leaves, I.P. -5 - 10 days.

- - = e
Larva: L.P.-2-3weeks. __\Lg

pup@: Pupation in the soil, hard earthen cells in soil. P.P. —7 -11 days. The pest hibernates in

pup 2! stage.

Life Cycle: Completedin 4 — 15 weeks.
S.0O.: Pestis active in monsoon.

Nature of Damage : Calerpillars feed on leaves voraciously. In case of severe infestation
defoliate the plant.

Comntrol Measures :
1. Hand picking & destruction of c:a'terpillar in early slage of infestation.
2, Ploughing thefield after harve:st will expose the pupae.
3 Dusting the crop with 10% carbaryl dust @ 20 kg / ha.

Spraying with 0.05% dichlorovos can effectively contro the pest.

e

2. Sweet potato weevil - : Cylas formicarius fb. ~—
Curculionidae : Coleoptera

Economic Importance : Serious.pest of sweel potalo, loss of tubers to the extent of 60-70% Fas

been reported.

Ma rks of Identification : Adult weevil : Small, ant-like, 6-8 rnm ‘ong steel black in colour wvith
brawn elongated sndut like head having bright red thorax and légs and brownish-red abdomen.,

Grub: Small, legless & pale yellaW in colour.
’

oV R
Hosst Plants : Sweet potato only. Itis specific pest of s.p.

Lif . - 100- the tubers & stems of vines by making small cavities.
e History : Eggs: 100 ZOP;QL_f ]

L . 5-10 days.
Lana: LP. 2-3weeks. _
Plapa : Pupation in the larval burrows in vines.

o .8
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Life’ cycle Completed ind - 5weeks '

i & from seasory ,,
Carry dver.. Pest is.carried from one field to another lhrough-lhe infested vinés ny,

o

seg!,,o‘n by breeding in tubers left ovel after harvest

> /"J%afure of Damage : The grub infest vines (stems) bore inlo sjems & cause tunneling inside ey
Q” sofl lissues. The grubs as well as adults bore Into: tuberd. both in field & godowns, feed ¢

inne r content & spoil them. Dark black patches are notlced on the tubers & stems.

_ 0\s Con trol Measures :
v/ 1. Healthy cuttings should be selecled for planting.

2. After harvest of the crop vines should be collected & destfoyed. Earthing up the
crops 30 and 60 days after planting.

Follow proper crop rotation.

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

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

In godowns treat outside of the bag conlaining tubers with 5%, malathion er carbzan

dust.

RS RN



§r. No.  Common Name

. -are

T ————— —

_._Exerclse No. 11

PESTS OF YAM

" Scientific Name

Family : Order

- ——

Ma jor Pests -

|
|

1)% Yam beelle B
. .

Prionorycles caniculus

Scarabaeidae

11) Black cereal
Beetle

12)  Lesseryam
beetle

13)  * Leaf beelle

14>  Long horn beetle
18> Yam weevil

—_

Heteronychus spp.
Heléroligu§ opitim (Burm)

Crioceris livida Dalm

Apomecyna parumpunclala
Palaeopus dioscorae

Pierce

_ Arr. Coleoptera
2) Greater Yam Heteroligus meles (Billb) Scarabaeidae
_ beetle Coleoptera
“Mimor Pests - ,
1) - Aphid Aphis gossypil Glov. Aphididae
: Hemiptera
2) Kenya Mealybug P;'%mococcus kenyae (Le. Pelley) Pseudococcidae
' Hemiptera
3) Citrus Planococcus citri (Risso) Pseudococcidae
Mealy bug Hemiptera’
4) Spittle bug Plyelus grossus F. Cercopidae
Hemiptera
9) Yam scale Aspodiella harii (ckll) Deaspidae
6) " Coconutscale Aspidioltus destruclor sing Diaspididae
7) Mosqtiito bug Helopeltis Sp. Miridae
B8) Leaf fooled Leploglosstis australis (F) Coreidae
plant bug
9) Yam skipper Tagiades liligiosa Hesperiidae
(Water snow flat)
10) Chaffer Grub Schizonycha sp. Scarabaeidae
BoleQplere

Scarabaelidae
Scarabaeidae
Chrysomelidae

Cerambycidae
Cuculionidae

1) Nam beetle : Prionarycies cariculus (Arr.)
Fam, Scarabaeidae Order: Coleoptera.



]

 Marks of Identification : Laiva are white o Girey with pale brow head capsule  Aduits a;e L.

aney olack

\

0 ;
YV~ Damaging stage : Larva and Adult

Host Plants : Yam tubers - roots of other Plants such as banana, coffee. grasses etc N mars.
areas. ' |

.are bored in qﬁ__tuber——1:;_:b_oth_larva)an_qf'}\dul) but mostly byt he
feeding adults, the feeding lesions generally being ihemispheri:;‘ -qnd 1-2 cm indiameter. T p,

. e R~

adult do the damage on théir feeding migration from swampy area in the forests.

Aatu re of Damage : Holus

Life History : Eggs are laid in moist soil early in lhe dry season. The polyphagous young Larv ae
intially feed on organic debris and later feed on roots,

Al this stage the larvae are usually
swampy areas where yams are not oflen available  After pupation in these area the adults emer ge

early in the rainy season, usually a slorm bringing at least 1-5 c¢m of rain is required to stimulzate
emergence of most of the adults  After emergence the adults make their_migratory flight lo t he
feeding area where the yams grow.

Al this stage beetles are sexually immature and this nugrati on
is referred to as the feeding migration. On the arrival in the yam fie]ds the beetles burrow
-=dS, ow

sail & round the base of the yam planls and here they feed on the tubers m

int he
aking holes and tunre Is.

- Al tne end of the rainy season the adults fly back to the breeding grounds in the g el |
. : wamps or riwe

flood plains.

/COntroI Measures : The best results have been obtain by dlfls!ing‘the plant;
: . . H <inlin i ,
10% dust. (Beetle can effectively controlled by spraying with Carbaryl,) 9 setls with carbaryl |

2) Yam Scales : S.N. Aspidiella haitif _
Marks of Identification : Both nymphs and adulls are whitish yeliow in ol

« . 0 |
found clustered on tubers but occasionally on aerial parts of the plants Ur and are usaually

Natia re of Dar'nage‘\ ;oth nymphs and adull suck thg cell sap from 1(1‘5'6;\
and"&mm-r?dse-as-plaminsl material The amd o S} Such uber ,éhh_,”:lg
—— = Ie s .
[ A &) . el §5 Tene
- rag |
Con+trol Meagsure_: _ .
1) Use healthyl tubers for planting. }

—

>) DG not grow.yams in the fields immediately following harveg,

alternate host

: 1d pl in initi
) Prune and destroy the aflecied Piant parts in inital stage of .,

—



@Dip the seed material in 0. 39,
’ | 3

5) Spray with 0 5%

'

dimethoale just before planting

diazinon or dimelhoate,

~ T




PEST OF COLOCASSIA

Family : Order

——

L-S-r.No.‘ ébrﬁ?ﬁbﬁ_—l\l}ﬁe— R Scientific Name o .
1) Smali grasshopper ' Gesoma punctiffana Acrididae
Orthoptera
2) Banana aphids Pentalonia nigronervosa Aphididae
Hemiptera
3) Lacewing bug Stephanitis typicus D Tingidae
4) Thrips g , Heliothrps indicus Bug Thripidae
Thysanoptera
5) Tobacco Leaf Spodoplera litura (f) Noctuidae
ealing caterpillar ; Lepidoptera
6) Fl'ea beetle Monolepla signata olg.. Chrysomelidae
. Coleoptera
7) Mites Tetranychus urtica Koach Tetranchidae
_ Acarina
Tetranychus neocaledonijcys Tetranychidae
, Acarina
8) Colocossia Tarophagus proserping
L(_eéf hopper

—— e e
—————

———
"-‘*——\
e ——— a—d




Exeréise No. 12

—— . s ~S

PEST OF ROOT GROPS

(Radish, Carrot, Turnip, and Best Roots)

PESTS OF RADISH

[Sr. No. | Common Name ™ | Scientific Name ™ ™~ Family : Order
1) — |[Aphid T | Brevicornye brassicas L Aphididae
(/J// ' Hemiptera
‘Lipaphis crysimi (Katenbha) Aphididae .
) Myzus persicae (sulzer) Hemiptera
L 2y—= | Mustard sawily ..' Athalia lungens proxima Tenth’ridinigae .
Klug Hymenoptera
_13) . |Diamond back moth-~  |Phitelia xyliosielia L Plutellidae-
o Lepidoptera °
Mi nor Pests
1) Grass hopper Alractomorpha crenulata F. Acrididae
' A Orthoptera
2) Whitefly Bemisia tabaci Aleurodidae
Hemiptera
-5)—_ Thrips : Thrips tabaci Thripidae
Thysanoptera
149 [Teaf eating | Spodopteralitura F. - | Noctuidae
caterpillar Lepidoptera
5 Flea beetle Chaeloenema basalis Baly. Allicidae
Coleoptera, -
-ET" Weevil ‘ Aplon amplum Faust Curculi'oniqae
Coleptera




PESTS OF CARROT

.

| Sr.No. Common Name  Scientific Name _ Fa_'?"!_ofﬁ_*er
1) Leaihopper | Empoasca punjabensis  Cieadelidae
Pruthi Hemiptera
2) Pea leaf miner Phytomyza airtcarins Agromyzidae
Meign Diptera
3) Cutworm Agroris ipsilon Hugnaged Noctuidae
' Lepidoptera
4) _ Flea beetle Chaeloenema basalis Baly Alticidae
' Coleoptera
. PESTS OF TURNIP
1) Mustard sawfly
2) Cabbage butterfly
Miner Pests
1) ' /iphid a) Brevicaryne brassicae
b) Myzus persicae
2) Leaf miner Phylomyza atricarins
Meign
3) Cut\.aorm Acrolis ipsion
A) Diamon: - tella > oslella L,
backmotl: '
5) Flea beetle Jcnerna basaljs
cy
STS OF BEETROOT
1) Cut worm Agrc' s ipsilon (fuf)
caterpillar
3) Blue beetle 4 weyaneaw .
% M :Cldae
R T~ Coleopyer,




T Onionthrips PP g e e “hrigidas T T
Thysanoptera
2) Onion fly Delia antique (meign) Anthomylidae
. Diptera
3) Bean seedfly Delia platura (meign)
4) Beet army worm Spodoptera exidua (Hub) Nocluidae
.. ‘ Lepidoptera
Misnor Pests
1) Ear-wing Euborellia annulipes Lubs Forliculidae
2) Shallot aphid Myzus ascalonicus Don. Aphididae
Hemiptera
3) Peach / potato Myzus persicae (sulz) '
aphid '
4) Tumip aphid ~ Lipaphins erysimi (kalf)
5) Thrips Aeololhrips spp. Acolothribidae
Thysanoptéera
6) Gr. nut thrips ?alia!hn}os indicus Bag. lhripidae
‘"hysanoplera
7) Black cut worm Agrolis ipsilon (Roth) Moctuidae
- Lepidoptera _
6) Americal Helicoverpa armigera (Hub) )
bollworm | |
9) Rice cut worm _ Spodoplera litura F.
10) Colton leaf worm Spodoplera littaralis Boisd ¥
") OnionLeafminer  Phylobio cepae (Her) Acromyzidae
Diotera -
"™ Gnign mile Aceria lubipa (K) Er.ophulidae
~—_ Acanina '

Exercise No. 13

—
————
— e

PESTS OF BULB CROPS

PESTS OF ONION AND GARLIC

. — e P——

[Sr =~ No. Common Name

Ma JOI’ Pests

- e e g e —. .

b ——— .

Sc1ent|f|c Name

t- e ae e

o ——

S e e e e s o e o S— 0 —

e . e o . S

Family - Order

- —— -
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PESTS OF TAPIOCA

Scientific Name

i
i

1) S§ale insect Anidomytilus albus
Cklla

2) Mealy bug Fseudococcus spp.

3) Aphid Rhopalosiphuin esculentum
Ray _

4) Thrips Relithrips syriacus Mayel

5) Stem borer Sybra praausta Pascoe

6) Termites

7) Mites Telranychus urticae Koch

Tetranychus neocaledonicus
Andre

i
¢ — | —

e s 8 St 8 3

““Family : Order

— —— - —

—

— Diaspididae

" Hemiptera

pseudococcidae
Hemiptera
Aphididae
Hemiptera
Thripidae

Thysanoptera
Cerambycidae

Coleoptera
Isoptera

Tetranychidae
Acarina

. e




Exercise No. 14

PESTS OF DRUMSTICKS |

- ————— ———— . — ———— S———

N

Leal c_Siihg

C'alerpillar

5 No. Common Name Scientific Name """

Euplerale mollifora
Walker:

Family : Order

Eupler—alidae )

Lepidoplera
| 2) Black haly Pericallia ricini Aretidae
C;lefpillar Lepidoptera
3) Lear eating Noordg blitealis walker Pyralidae
Caterpillar Lepidoptera
4) ‘_/Moon moth '.Aclias silence (Hubner)  Satumidae
Lepidoptera
5) Truck borer Indarbela tetraonis moore Metarbelidae
Lepidoptera
5) Stem borer / Botocera rubus L. Cerambycidae
Longicorn beetle
7) Beetle grub Hololrichia reynauadi Melclonthidae
Blanchard Coleoptera
Holotrichia rustica B.
8) Leaf eating Myllocerus spp. Coleoptera
weevils
9) Bud borer i) Stictodiplosis moringae Mani Cec-domyidae
Diptara
. ii) Norda mortingal Tams Pyrelidae / Lepideptera
10) Aphid Aphis crassivora Aphididae
‘ Hem.iptera
11) Whitefly Trialeurodes vaja Fulgridae
QHUH{RHRF Hem-plera
12) Scale insects Ceroplastodes cajani M. Coccidae
D:aspifh’olus spp. Diaspidae
Hem ptera
13) Thrip Scirtothrips dorsalis Thripidae p
Thysanoptera ¥
14) Termite Neolermes flelcheri Termitidae
/ Isop era




f

Eupterotidae Qg
1) Leal cating caterpilfars :

upterote molifora walker $ Fanmily

lepidopitia

. . ~ mslick tree.
Economic Importance : It is the mosl destruclive and specific pest of dru

. ' Its are | '
Marks of Identification : caterpillars are brownish in colour, densely hairy. Adults arge sizy,

; - ish rufous.
moths uniform light yellowish brown in colour, forewings are suffused with brownis

Host Plants : Drumsticks.

Nature of Damage : On hatching, the caterpillars feed gregariously by scr appirlg the ark amg
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 jn
Ay

Control Measures : 1. When serious infestation is obderved spray the trees with 0.2% carbaryl or
0.1% malathion.

2. B lack Hairy caterpillar : Perieallia ricini (fab)
Farm : Arctidae : Crder Lepidoptera.

Host Plants : Banana, ccilon, cucurbits, caster, cow pea, black gram, soy bean t t
X . lea, yam etc.

Marks of |dentification . Caterpillar dark brown in colour Specked with
' w

: hite a e al
and lateral tuftsof long hair, (dark). nd have dors

Adu It : Moths are stout with fuscous-brown fore wings having Numeroy
: S

. . . , : al ~k i :
the i nler spaces Abdomen and hind wings are crimson in colour having by Pale black ringed spots In

ack bangg anc.i apolts.

Natwre of Damage : On hatching the calerpillars feeq on leaf |
_ anin

epiclermal layers and later by catting blades. g, mitia!ly by Scrapping
Life- Cycle : Eggs are liid in cluslers on venlral surface of leave
: ; ; S 1P
. . Lif2 ! Ad
and P.P. 10-12 days. Lif2 cycle is completed in 40 days, AYs. L.P, 26.32 days

Comrlrol Measures : As above..
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3) peaf eating caterpillar ; Noordq blite
Pyralidae : order Lepidoplera

It is a sporadic, serious pest of drumstick tre

ahs walker
Farm:

e. Specially in south India.

marks of Identification : Larvae are yellowish green, Adulls are medium sized moths, fore wirgs

have rectangular apex with outer magin erect ang are uniform dark in colour with a small wRite
sre ak at the inner area of base. Hing wings are

hyaline with broad black marginal band narrowiing
word and side. '

to

HostPlants : Drum shick.

Nature of Damage : caterpillars feed on |eaf lamina. Peak periods of infestation are duriing

Mar ch-April and December-January, When over medium infestation may defoliate the eutire trees.

Life Cycle :

Eggs laid in batches usually on ventral surface of leavas. | days. L.P. 7-15 davs.
P.P. 6-9 days. -

Corutrol Measures : Spraying the t:_rees with 0.2% carbaryl, or 0.1% mralathion,

4) Moon Moth : Actias selene (Hubner)

 Farmm: Saturnidae : Order: Lépidoptera.

Itis widely distributed all over India and 15 found in almost all the areg growing temperafe

fruit trees, _ | '

d

g

i
Mar ks of Identification : Caterpillar are smooth apple green incelcur (186-168 mm long) Adult
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 cener. Hind wings have a lo ng

tail, pinkish in colour. Wing expance is 130-160 (mm) and 140 to 180 1nm.

- Natwre of Damage : Caterpillar feed voraciously on leaves and no time the tree becorme
defoaliateg,

c°r\trol Measures : Spray the tree with 0.2% carbaryl, or 0.1% malalnion.



Sr.No.

e e o e s

1)_?(

3)
4)

5).

6)

8)

9)
1Q)

11)

- gt "

Common Name

“§cientific Name

Y el

ok
-
e e L - - b

Aphids
1)Cotton aphids

ii) Green peach
aphid (potato)
i) Rose apHads ,

2) f’ i) Thrips

ii) Onionthrips

Jassids
Rose Leaf hopper

Red spider mite
Termites

Scales
i) Red Scale

ii) California

Leaf cutting bees

'

'Caster semi Looper
" Tussock caterpillar

Leaf eating ca:erpillar

Aphids goosypil Glover .
Myzus persicae (Suzer)
Microsipkum rosaeformis

Rhipiphorothrip, cruentalus
Hood
Thrips tabaci Lind

Edwarclsiana rasae L.
Tetranychus cinnabarinus
Boisduval

Microtermes obesi Ha!m.

Odontolermes obesi Ramb
Lindingaspis rossi (mask)
Aoxidiella aurantii Mask
Megachile anthracina

Megachile disjuncta fab

Achaea Janala L.

Euproclis fralerna moore

Euproctis scintallans wik

Laloida (parasa Lepida Grammer

) aae i die | S b
e

e B e et

Family : Order ™~ —-

Aphididae
Hemiptera
Aphididae:
Hemiptefa
Aphididae
Hemiptéra
Thripidae

Thysanoptera
Thripidae
Thysaboptera

Cicadellidae

Hemiptera
Tetranychidae

~Acarina

Termitidae

Isoptera

.Coccidae

Hemiptera
Coccidae

Hemiptera

Megachiligae

+ Mymenoptera

Megachiligae
MYmenopter
Noctuigae
Lepidcptera
Lymonh-idae
Le[idQPfEra
Imacc’cﬁdae
Lepiduplera



Grampod borer Nocluidae

‘| 12) Helzoverpa amigera (hub) I
' Lepidaplera :
13) Bud borer Eucosmidae
\ / Argyroploce aprobola Lepidoplera-
Meyr
4) Chaffer beetles Cetonidae *
1 : Oxycetonia versicolor F. '
15) Rose weevil Scarabacidae
Q/Iylloccrus richardi Coleopiers
.l
Nalhan
16) Chafferbeetle '  Chrysomelidae
-~ Anomala spp. -
- Coleoptera
des ‘
17) Nematode L - ; :

Rose, the queen of the flowers, suffer from aboul 50 insec's, few species, of miles &

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

1. Aphids : 1) Macrosiphum euphorbis Thomas
oS 2) Macrosiphum rosae Linnaeus
3) Macrosr‘pl_mm rosaeformiis 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 surfzce leaves,). Both nymphs
& adull suck the cell sap&devitalize the plant, the tender shools wither, byds drop down
premalurely &flowers loose their_beauty & lasting capacity. Aphids are more common on the crop

during winter season. They reproduce pathenogenetically & their population increase rapidly

wit hin short time. Nymphal stage last for 12-18 days.

Control Measures : .
1) Aphid can easily be Controlled by spraying with 0.03 % demethoate, 11onocrotophos or 0. 1%

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

3) Spraying of neem oil 2%.

& Jassids - Emposaca spp. (Jassidae : Hemiplera)
9 x® '

" arks of Identification : These are small. light grey or pale green. wedge shaped insecls, of ten

b :
Scome abungant during pre-monsoon period (April-May).
59



Nat ure of Damage - Nymph & adultl suck the sell aap fron leaves. iecmg ;h_e:_r_x al
22 & adui L _ =V,
the _plant issues  In case of severe nfestation iaf marging turn_yellowishe, 9radually g,

'
u.‘fp‘:

lam1na become yellow & wrinkled Damaged plant wither & shows sickly dppearance s g ‘
. N 4 c A ) Q
'ovi N3 2est. plant in shady places are attacked more & prefers vanelies h@_'_nlg_b_@@g_ig:c;:\
Sy

lea:wes. "

Control Measures : |t can be controlled by spraymg of 0.05% DDVP or Monocrotophog A8 oy
)

as 1 nfesistion is noticed. Soil application of 10% phorate granules may also help to contro thep
pop ulation,

/
(1) Rhipiphorothrips cruentalus Hood (i) Thrips coloratus preinse

(\Q/' (ii) Retithrips syriacus Mayarr (iv) Thrips flortm Schmutz
» Thripidae : Thysanoptera
4 First two species zre reported to feed on leaves while next two are found on flowers Fyr.

one IS more cemmon & found all over India. Besides, Host plant roses it also allacks arecany

.‘\'..13 Thrips :

cas bewnut, crotons, Cuslard apple, grapeveine. jamin etc. Adulls are_blackish brown & nymph

are reddish. Both the stage are observed on 'underside of leaves during March to Novemb gy
(Nyrmph & adults with rasping mouth parts scrape the tissue fro

slick the cell sap,oozing out from wound. The

m leafsurface aswell as pelals §

dltacked leaves show brown palches, get distorded
finakly wither &drop down._This adversely affect

the flowering Capacity by shedding of flower bucs
wers  These insects leave

their- colony on the under side of leaves. The aclivily of the pest is more

g lakes place in soll from

p 1
Browwn palches on petals affects the beauty of flo minute excrela arou nd

under cloudy wealler

ez 2 i - .) & overwiriterin
con clitions. . (April-June & Sept-Dec.) Movember to Marzt:

Q/ Corwtrol Measures : Spraying with 0.05% Monocrolophos or dimethg

, _ _ : e or methyl demclon 2-3
lime s at 15 days interval or 0.1% lindane or dusting with 2% methyl p

- o fathion cust will effectivelf
cont rol the pest. Soil application of 10% phorate granules iy alsg

9ive sufficient protecti AN
agai nst the pest.

. HEIl]ip[el-a)

Y coy

\ ; N
%, SScale Insects : Aonidiella auratin Mskell (D'aspld:dae
/ These are tiny reddish brown immovable insects most|

erthesho i ,cl?'sf
adults, with their pie-'cing & sucking type of moulhparts, Suck th Ols.  Crawlers *

~1E.58p from, st

. . . “---...E"]'I tea es |
; . nfestation yellowm_g&s\ = lender branches
& ewen leaves. In :ase of severe i ellowir heddlnm T

evers death of the b;anches may be observed.Pest is achve [hFOUQhOUl lh:\—%@wf’

“ar, but can pe mofZ |

virulesnt during March-June&Seplember-November

.f
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Cp,mroi Measures :

nfe
D,rﬂElhoate or C 05% Malalh; Mesled leaves g Wigs. Spraying with 0Qguy,

. , ‘ _
5, Leaf cutting bees :Megachjle anthracing Sk ‘

Megachile dis;
(Megachilidae "Hymenome,a) gachile disjuncts Fabricus

ized, dark insecls, They build mud cells in cervicess &

d dwellings. Leaf culling bees cause characlersiic

ros utting . Ci
jamage to the rose leaves.by Culling neaf, circyrar Of oval patches from leaf margins. The eyt
portions of leaves are used in their nest cells. The

. vilies in hedges, deadwood & neglecte

damage caused by bees is generally not seri ous

the adlivity 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 ger
wasp. These wasp enter from cul ends, tunnels through the pith & burrow downwards to buill t heir

nesls with in. As a result of this burrowing a fungus causing the 'dieback' disease often enterir to

the branch & consequently the branch beings to die from tip downwaros. The digger wasp preys

on flies & paralysed flies are carrigd into the burrow & stored as a food fur the youngones.

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

| .
0 . o
%- Chaffgr beetle : Adoretus Spp. (Scarabidae : Coleoplera)_

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 culs & punctures. Voracious

Velig lLyvsu Ladly gefeliple the plants paricularly iny monsoon season. They also feed on

Blcss ang tender shorts. Grub feed on roots.

Ho St Plang Pest being polyphagous, apart from roses, also feeds on gripevine, guava, loquat &
: Pe - .

Phalgy.

° Ntrol Mea

sures :
" ' upae do natural enem es.
Deep ploughing to expose eggs, grubs and pup

hl



e

“eration. grubs g
. el other soil orera shoy,
2) While carrying out earthing up. weechng or any d &
]
carefully collected & destroyed
‘ - on dust
3) The infésted area should be treated with 2% Melhyl parathi Iphos or chlorpyi
o na
4) The'plants should be sprayed with 0.2% carbaryl or 0.05 % quinalp PYfiphos )

. nt should be repeateq
kill the beetles feeding on foliage during evening. The treatmen al fv,e

weeks interval.

,7.’ Termites or White ants : Termes spp. , Miciotermes Obesi ~ Termiltidae : Isoptera
These are highly evolved social insects. with well organized colonies, where there ig, i
perf=cl division of labour the different castes of individuals, each of which perform specific dulieg
The'y have:very complicated peculiar mode of underground existence They construct differeyy
types cf nests at various depth. The worker is the damaging Siage- comes out of nest & forage for

long distance & damage the newly planted rose beds. They are. particularly destruclive 10 Cage
cutting before they are able to establish.

Cor: trol Measures :

1) Locate & destroy the termitoria& killing the queen is the host effective & practical control .
Fum igate the termitoria with CS,/ Methy! bromide. :
2) [n standing crop apply 5 Iit. lindane 20 EC / ha in irrigation water.
3) Before planting treating the soil with 2% Methyl parathion dust about 3 g. per pit or sol
drenching with Chlorpyriphos 0.05% or Malathion 0,1%
4) Deep ploughing destroyes termite colonies
q;,‘o/a. MAites : Telranychus telarius Linnaeus red spider mite

Teranychus urticae Koch two spotteq spider

These are small creatures belonging 1o class Arachnida

legs. Most of these are polyphagous. T ™ have oy unsegment €
bodys & four pairs of legs. Most of the Us. T telar;

4 P . o ik US| pODularly known as !—_e,dl
spider mite has a world wide distribution attac INg numbe

r of . .
_ . Plants fie Castor, cotton, ok r? |
tomalc, brinjal etc. besides rose. Mites found on underside of the leaves % are ' Kenf
Protecled by sik €" |

weokbings, Both Nymph & adult suck the cell sap F:au:sing blotches g, the feg, ol
dry up & leaves fall dewn. These mites appear with the onsg of mongg, ©S. which ulhmal‘éy
September to Jarﬂjar/.’ Afterwards their aclivitydeclines tj), April, when are mypgy active durin
exc=ss heat. ’ i disappear due 1|

Teranychus u'ticze Koch known as two spoted spige, Mita .
-y v s .
impoance infesting more than 150 host plants, Recently Thomgq @ Pest worlg wid? |

. S
gardlens in Maharashtra were found to be heavily infesteg by these e eeq

. -CIES
more serious day by day, particularly in the areas where grapewing N

©SS grape g 0¥ |
® Pest is becom M |

(3]

® grown side P!




L e Lt SR =

&

apart from roses & :
g1de AP Qfapevln.e hese mites are also thrive well on papaya pangara ULri njal
yrangold, & weeds like cocks comb, dudhan & tandulia ‘

v arks of Identification : The miles are yellowish white in colour with two prominend black s pots
or lhe abdomen. Nymphs are generally while in colour and black spots on dorsun.

Aﬂure of Damage : Both nymphs and adult suck the cell sap from leaves and twigs. Infested
leaves turm YQ‘L‘?"V—'SD with whilish, spots along with leaf veins, later on brownish burnt patch
de velop on the leaves, which wither &finally dry

/c{ntrol Measures :

1) Culting and burni'n’g of severely infested plants.

2) Proper ventilation, irrigation and clean cultivation.

3) Ngw miticides viz. Mitac 0.05% or Cascade 0.015% or Vertimec 0.025% sprays combat
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 @ 16°kg / 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. Hulicolyenchulus Spp.
Meloiclogyne javanica Chitwood Phylum : M emathelminthes

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

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

MHEgtaruntivile snd increasad.-susceplibility to disaase producing organisms. The Meloidogyne
javanica cause qalls on roots. The affected plants become smaller in size, root system becomes

necrolic, growth is stunted.
Fof the control of these pests fumigate the rose beds 4 - € weeks befpre plantation with

ED B ethylene dibromide @ 250 ml/ ha.
In addition to the above pests, there are number of
Plants, e.g. hairy caterpillar, Eu,qroctis lunata, W.E. fraterna

Janala Lin, crab caterpillar Staturopus allernus Feg. leaf eating
Stem girdles Sthenias grisator Fab., & Blister beelle Mylabris puslL

pests found occasionall'y damaging rose
Moor ¢, castor semilooper Acheoea@
caterpillar Spodoptera litura Boisd
'alus Thunburg elc.

4

g’
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PESTS OF CHRYSANTHEMU_M

Exercise No. 16

- — — i —

___._-———

Sr.No. Common Name

e ISR ———

1) Aphid
i)Chrysanthemum aphid
i) Peach le.* curling
aphid
iii) Cotton aph.
iv) Green /
potato aphid

| 2) Mirid bug

3) Bihar hairy caternit:

4) Tobacco Caterpili::

5) Leaf miner

6) Blister beetle

7) Red spider mite

Bjﬁf Onion thrips

9) White grub

10) Shoot miner

11) Stalk borer

12) Chrysanthemum
Gall Midge

13) Chrysanthemum
Catgrpiilar

14) Earwing

Scienth’lc Name

—— — e

Microsiophoniella sanbarmi®
Willete

Bract.y.:audus helichrysi
Aph:
M:

.ssypﬁ' Glover

persicae suz
L ~liades palhdifer wiK
Spilosoma obliq::» walkes

Spodopler. aa F

Fhyto., ... wygenesiae
Hardy

Epicauta Mannerheim
malklin

Terlanychus urlicae
Koch

Thrips tabaci Lind

Holotrichia consanguinea

Banch
Psilla nigricoriis Fab

Papaigema nebris Guen

Diarthronomyia (Rhopalomipa) -
Chrysanthemi ashiberg
Hedylepla (Laprosema) ind::c.ale

(fab)
Forticu'a auncularia L.

. —

e o e s &%

' Famlly Order -

Da
~Meptery

Aphididae

Hemiptera

Miridae
Hemiptera
Arctidae
Lepidoptera
Moctuidae
Lepidoptera
Agromyzidae
Diptera
Meloidae
Coleoptera
Telranychidae
Acarina
Thripidae
hysanoptera

Melolonlhldae
O|Comera

Psilidae
Diptera
Nictuigag
Lemdople:'a
Cec-domy, idae
'PlErd
le'ah(jae
LepldoplEr
OH'CUIda

—
Se— 'v—..-_,J
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pe‘-“s of Chrysanthemum -

.About 80

_ different |

prysanthemunm. Of these 11 peg) "Secl pests are reported to infest
¢

Sarej
mpodaql and are described ag below,

.A/ Aphids : Macrosiphoniella Sanbarni Gj);
It is dark chocolate brown insect,)found g|

= \
underside of leaves, DU-E—LQM'\HH 5 , .
or? ~—q?n§{°k'”9 of sap, shoots are distoried, leaves are

/—-—‘—-\‘ N

r — ey
leared and mavl_f?_f“n_it'on of flowers takes lace. \They are also the carrier o@germ! Virus'
giease of chrysanthemum. ' ' '
f ’

S pe 7
\éontrol Measures : Aphids can be "controlled by.s

; praying 0.02% methyl dementon or Q5%
malathion or Diamelhoate 0.03%.

the

Aphididae Hemiptéra

Ways in clusters on tender terminal shoots ang

2. Thrips: Thrips tabaci,

| _ Micrc?cephalorhrips abdominalis
1 They are black

Thipidae : Thysanoptera

& so0 minute that they can easily be seen wiln naked eye. They cam be
noticed 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 : As given under aphids.

o4l

3. White fly Trialeurades vaporariorum — Aleurodidae Hemiptera.

< They are whitish and mostly found on green house plantation The mymphs are like scales

. ¥ .
attached to underside -of leaves. They give oul certain amount of honeydew resulting inta -

|
% for mation of sooty mould, giving black appearance.
]
1
|

Control Measures : Under green house pest can be controlled by s raying with 0.4% neemark +
| %O5% quinalphos or 0.1% padan. (Cartap hydrochloride).

: i : ipter.
Leaf Hoppers Erythroneura palidifrons Spp. (Jassidae ! Hemiptera)

| walls are pi:rced & the cell conlents are
e leaves. The cell
su Jhe nymphs &adults feed on th 3 | walls are pi:rced & the

ievere cases leaves becorme
Sked out resulting into several white bleached area on leaves. In ieve
v A

ar .
Figated & turn completely white.

. ) . the
O Ntroy Meas Spraying the crop with 0.05% methyl demetonn or malathion will control
ures : Sprayi

R

o



el Henmplerd
aly Bug : F2enonoeuLUs Gquss o i B
B | ay qreen: house  POticd pnis giow, "

o ' (H BTG
It g primanly a sest of chrysantheim \'h\!:

esponsilde for the nread of thage NS

; s ran';
ceverely infested vath m 2aly bugs  Anlts are Al

VR e .
4 0 1% malathion 1 &% dimethoale
Control Measures : Feslt can be controlled wilh 0

Bireay
: . il ¥}
ats wilh switable insecticide or ant baits

~

mealy bugs can be preve nled by killing the: a

6. Leaf miner: Phytomysa syngenesiaye.  Diptera.
The larve feeds ca the inner lissues of the leal just under the upper gpldermus mati p,

rrrequilar tunnels es@ecial}"near the margins

Control Measures : Tvio sprays with O 05% diazimon / monocrotaphos or trizophs 0.06% a¢ ;
weelk<s interval will effectiv2ly control the Fesl

7. G all midge : Dia'thronomyia chrysamhiecnm

This pest is primaiily a pest of greenhouse ard 15 itlle known 1o nlest garden piants T
larva e enter the leaf & stiniulate the formation of stnall pimple like galls

Control : Spraying of 0.0:'% monorctophos 1 very effective against the gall midge.

8. C hrysanthemum lace wing bug : Corythucha marmoratus Hemiptera
Adult stage of this dests has lace like wings Bon nymphs ang

: adults suck the cell sof
" frorn leaves, causing bleaching of the leaves and INjury 1o the stemg As .

: ler_and scabiosa are the
othe rplants attacked by th s pest

Control Measures : Spi iy with 0.05% malathion 20 EC or 02% Carbary| 50 WP directing the
2 irectir
spray material mainly to th:: lower surfaces.

9. T ermites : Relicuiterm.; llavipes Tezinitliclae ISoplers

Like.o'lher garden rnilants, roots of the chrysanthemum are some time a s
These are more frequentl, the pest of field as weli as greenhouse Plantg " E'C.ked by termnee
WoOoedy tissues of the roots and stems destroying many plants. - Sfites feed on th

Con ftrol Measures :
1)' Give frequerl irrigation and avoid diying of plants,
2)  Use 2% me.ayl parathion d_st in sail

3) ’ Dig out the tizrmetoria fumigate with CS.. / Methyl bromye,



10. Leal namatodes : Anlmlem:ho:rlesnlmmn.’:n.-:: Phyllum . Nematoda
Since long back this Neématode has

| . been known to be a2 pests of greerFoysa
chrysanthemum, but only in recent years has b
(]

ECoMe very injurious to hardy chrysanthemi_ras

grown outdoor. When the stems are wet, the worms swim up through the film of water & enter t.2

slomata of leaves. The first symptom of infestation 1s_appearance of _yellowish brown spotlinceg_cn

leaves. The spots are more or less bounded by the |

arger veins, subsequently enlarge "~ The
syrnptoms may be confused with the leaf spot dise

ase caused by fungus, but the sopt producec oy
nermalcdes on leaves are brownish & not black S

control Measures : Following management practices may be followed against the pest.

1 Propogalling material should be used by taking cutting from. the tops of leong

vigorous shoots,

2. Avoid replanting of chrysanthemums in the same area year af?er YESAr.

3. Commercial growers can spray methyl parathion @ 0.05%, 3 tlimes, at 2 - 3 we<eks
interval from July to September. |

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

chrysanthemums.

11. Mites:  Tefranychus rticae Koch. Tetranychidae ; Acarina

Two _spolted_spider _mite (Tefranychus witicae) causes distorted foliage, shriveled &

discoloured blooms. Detail description about the species has been given under roses.

Control : :
1) Mites can be controlled by spraying with 0.2% wettasle sulphur-or 0.03% dicofo { or

0.01% Vertimek.
2) Soil application of aldicarb 10% G @ 16 kg / ha.
Apart from the pests already described stalk borer (Papapema nebris). Europian com

horer (Dstrinia numbilatis Hubner,) cutworm (Pericdlroma saucia), are the other ‘pesls infest the

hrysanthemum occasionally.



Exeruse No 17

.PESTS OF CARNATION ]

g —

i T e . e o R T Falﬂlly'order
"S:No. Common Name Scl?l"lllflC Namt'B o Té‘“.ar‘,yau'idae' )
e s st T apranychus urlicag
1) Red spidermite o Acariis
ididae
S FA Aphidi
chl Myzus persicae su
2) Green pea A
potato aphid .
ime tabaci li Thripidae

3) Onion thrips _ Thrips tabaci lind
Thysanoptera

4) Gram pod borer ' Helicoverpa anmigera . Noctuidae

(Hub) : Lepidoptera

5) Carnation lortix math Toririx pronubata meyr : Torticidae
Lepidoplera

6) Carnnation fly Hylemya bricnnecens Anthomylidae
Dlptera

q%) Red Spidell mite : Tetranchus telarius Koch.
Fam: * Tetranychidae Order — Acarina,

Mar ks of lde:ntlficaﬁtionn 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 ane; dust coaling and fine webs. In severe infestation plants become

Stun ted and the flowers als: invaded. Plant growth, crop quality

yield and vase life of carnation
flowers decreased with incre asing mite population.

Cc . .
orutrol Measures : Plant [ ‘otection operalions are initiated when the

densit ite is 1/
a) Cumng and burning of severely infested plant parts ¥Rl Tolie dx B e
1
, )) Use vanety having straight and flat leaves which are proved to be resist
€ resistant,
Spray kelthane (Dicotl) @ 2 mi / litre or weltable SulphUr @ 3 gm / fure or
Ethion 2 ml / litre. gm/ litre or
3)

Spraying of i icides i : "
P y g of insecticides like Formothion, or Dimethoate :)r Tria
effective control the pe st. 5 2ophos or Dichorovos gives




2) Gyeer poschaphid Myeus PELSICH (Sulz)

of Damage : Both nym
yatire ymph an adul suck [he sap from leaves and relard growlh of (Slant
gevere infestations they leave stic an

ive sticky (|F'D_OSI|'=- on the leaves and flower buds §

co"“""‘ Measure :

op ening of flowers.

Spray Diazno :
N 20 EC or Dimethoale 30 EC 2 ml / litre of water before> the

a Onion Thrips : Thrips tabaci lind

Na ture of Damage : Both the nymphs angd adulls suck the sap from the tendér portions of the
plants causing them to lurn yellow and Palchy often with black specks and slight crinkling. A

severe allack adverlsy affect growth of planl, feeding on flowers cause streaks and making tFem
unsuitablé for marketing. The dark red and pink cultivars are very susceptible.

" HostPlants : Onion, tuberose, cérnolions.

Control Measures : Spray dimethoate 30 EC @ 1 ml or fenitrothion 50 EC @ 3 5 ml / lire or

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

‘/41/Bud borer OR Gram pod borer : Helicoverpa armigera.

IMM Damage : Larva bore in to young bud making a round clezrcut hole. It feeds on internal
E - conftenls of buds leaving emply calyx intact. The infested buds fail tc open occasnonally they a Iso

bl

I
L

|

' 9) Cornation tortrix moth : Tortrix pomivora meyr.

- Marks of Identification : Moths are small, have grey b

Nat ure of damage : On hatching, the

jx[as‘ens some of the leaves together with silk

| feedon the young shoots. : _

rown fore winys. The caterpillars are small

| Yellow or green in colour.

young larvae find a suilabl? site among the leaves a nd

an thereads and fee Is inside the sheller. Injuiry

o pul (e B lebp tpud B HHY HELHE e B
"“ua" tound sround the growiny putits vt IIK nlpule,
a
% e May also bore into the flowers buds.

E
=)

A :' ' ffeclive.
1 “Niro “ Mixture of carbaryl + Kalthane IS proved 10 be e

T



\S

C
%) C arnalion fly : Hylemya briennescens

F am - Anthomyindae Order  Deplera =

\

i

# Nature of damage : The maggot bores In lo leaves & growing !ips of young plants Moy
particularly those plants growing outdoors. They may be responsible for the death of young pla nys

by tu nneling down the apical shoots.

| ~ Control Measures :
1) . Apply Carbaryl 4 G @ 10 kg / ha or Lindane 6 G @ 10 kg / ha or Phorate 10G @
- 10kg / ha. 1o the soil followed by light irrigation. |
2) ' Spray Malathion 50 EC @ 2 ml/ litre of water.




o E_xqrcise No. 18
PESTS OF Jasmin |

T

?FNO':C_.{H{T_SH_N_nm_e R .___:E.‘f.if_;“mh Name ™™ Family : Order
>3 Budworm Hendéca’é?’é"&EI;S'ﬁ'ra's"Eib"ﬁE"""'“ﬁ&?é'u’siﬁﬁe =
: Hmpsn Lepidoptera
2) Leaf webworm Nausinoe geomelralis Pyrauslidae
Lepidoptera
Gallery warim Elasmopalpus Jasminophagus Phycitidae
Lepidoptera
4) Leaf caterpillar Glyphodes glauculalis Pyralidae
. l.epidoptera
5) Black hairy caterpillar Perigallia ricini F'b Arcitiidae
Lepidoptera
6) Gall mite or Aceria jasmini Channa Eriophyidae
" Eriphyd mite Acarina
7y Thrips Thrips Thripidae
Isoneurothripa orientalis Hemiptera
Bagn
8) California red scale Aonadiella auranlii Coccidae -
Mask Femiptera
9) Tingid bug Corythauma ayyri (Drake) Tinigidae.
I emiptera
10) Jasmine bug Anlestiopsis Annlestia Pantatonidae
cruciata F. h:miptera
11) Lace wing bug f Leplofarea ayyari
L Rincidbug Ricanio fenstrala Fb... R :
.. SN _ . i}
1) Bud Worm ilj:_éﬁifasciaﬁ; Hmpsn-,‘\y ﬁ@hd&ca Sis_
fam: Pyrauslidae : Order : Lepidoplera. ]_’L_Lp/ Has.c IdoL,L/G\g

k head.
Ma rks of Identification :
P\

Nature of Damage : The larva bores in to[immatur

acks on 2.3 budg) and the buds ar febbed together

., .
e [ ¢ 1INEH W imh
MO0 MuusLEue | DpFey MiREHSA 3 ¢

Larva is greenish with blac

—

e bud/and feed of in‘ternap] content., Larva

by silken thread. )Pupation in Soil,
."f.r.-‘q__ﬂ

71



B

2) Gallery Worm : Elasmopalpus Jasmmophagus Hmpsn
Fam. Phyciidae Order - lepodoptera

Marks of Identification : The moth is small and dark grey in colour. caterpillar 15 green with g

head and.protharox and lateral brown streaks on the body.

Hos t Plants : "Jasmine.

Natuare of Damage : Caterpillar is the damaging stage. T'hey web terminal leaves, shoots, ang
flowers and feed on them. Pupation takes place in the galleries’ ‘
]

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

3) L eaf wgb worm : Nausinoe geomelralis
F am: Pyraustidae : Order : Lepidoptera.

Marks of Identification : It is a medium sized moth with light brownish wings. wings have whuile
spots. The caterpillar is green with dark warls giving rise to thin hairs and has black streaks on t he

side of thorax.

Naturre of Damage : Caterpillar webs leaves together and remain inside and cause da‘amage by

 feedi nc on them.

Dam aging Stage : Caterpillar.

Life History : The female lays 15-20 greenish - vellow eqgs on he leaf lamina |p 3 - 4 day's

L.P. 12 — 15 days. The larva spin extensive webbing in the shadeq Portion of the plant dthe
o nt aroun
leavess on which they feed and pupate within the web.The pypg Period 6 — 7 days. and Ijf le is
: ife cycle

completed in 22 — 24 days.

Control Measures : |
1) Hand picking of larva and remove webbings alongwitp, Bt

2) Spray dimethoate 30 EC @ 2 mil / lire & water o a

Uinalph
Fenvelerate 0.01%. PO 25 EC @ 0.05% O



Leaf eating Caterpillar : Glyphodeg Yauculang g
% r

Fam-Pyralldae : Order - LeDldoplera

pakes of Identification : The moth i light blue, in colour, and the caterpillar is green.
Ngture of Damage :_ Caterpillar cayse damage by feeding on the leaves

control Measures : Spray methylparathion 50 EC @ 2 ml / litre of water

5) Black hairy caterpillar : Pericajlia ricini Fh,
Fam: Arctidae Order : Lepidoptera.
Host Plants : Jasmine

Damaging stage : Caterpillar.

marks of Identification : The molh is stou with fuscous forewings, bearing pale ringed bl ack
spol. 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 eqqs in clusters of upto 170 on underside of the leaves. |.P.4 — 5
days, larval period 26 — 32 days, pupal period 10 -12 days. Pupalion on plants in cocoons. Total

ife cycle is completed in about 40 days.
é

y LY
Control Measures : Spray methyl parathion 50 EC @ 1 mi/ litre or ralathion 50 EC @ 2 mi/ litre
or Fenitrothion 50 EC @ 1 ml / litre of water.

) Gall mite or Eriophyd mite : Aceria jasmine Channa.
Farn: Enophyidae ~ Order : Acarina.

Ma.-ks of Identification : The female is cylindrical measuring abowt 150p_long & 44p thick the

Males are rare,

Nat ure of Damage : These mites make webs which give the appearaice of white hairy out growth

the leaf surface, on tender stems and on the flowers buds. As art sult of feeding malformation
0
fy €gelative arowth and floral parts take place and consequent reduct on in growth & yield.

0
Mtro) . s
(]
73
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14 da Vs
1) Sprays of monoci otophas 0 GL & or phosalone 0 074 or id

2uphos 0 1% &

interval are effective

2) Or dusting of sulphur dust @ 20 kg 7 ha.
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PESTS OF MARIGOLD ASTER

Exercuse No. 19

-..—.__—..._

TUBE39§§J

Wmon Name

Scientific Name

Family : Order -

—

/“"HE'.? caterpillar

Gram pod borer

2)
3) Leaf hopper
4) Aster leafhopper

id
5) Gr. nut aphi

6) Blister beetle

Diacrisia oblique

Walker

Helicoverpa armigera
Hunder .
Empoasca fabal (Harris)
Macrosteles fascifrons
Stahl

iAphis crossivora Koch

Epicauta manerheim
Maklin

Arctiidae
Lepidoptéra
Noctuidae
Lepidoptera .

Cicadellidae -
Hemiptera
Aphididae - '
HemipteraﬁI ‘
Meloidae
Coleoptera

) Red spider mite

Tel}anychus urticae

Tatronuychidae

)
6)

Leaf miner

Flower caterpillar

(H. armigera)

4) Chrysomelid beetle

Anlacophora foveicollis

Lyriomyza lrifoli

Koch Acarina
PESTS OF ASTER
) Aphd Microsiphum arfemisiae £ phididae -
Femiptera
2) Cyclamen mite Sleneotarsonemus pallidus Tarsonemidae
y Acarina
T ngidae
| ug Corythucha marmorala
3) Crysanthemum Lace bug oter

o m— e e
-——

—




PESTS OF TUBEROSE

B o e e e e =" . Tetranychidae |

' 1) Red spidermite Tetranychus ulicae :

Kogh Acarina :
T. telarisus L

2) Thrips (Caranoton) Thrips tabaci Lind Thripidae

Aphids Thysanoplera
3) Cabbage (white) butterfly  Pieris brassicae Lim Pieridae
Lepidoptera

4) Bud borer Helicoverpa aimigera

5) Pentatomid bug N{zzara viridula Hemiptera ]

Pests of Aster and Tuberose.

1) Cyclamen mite : Steneotarsonemus pallidus.

Family : Tarsonemidae : Order : Acarina. ¢lsg -

Natusre of Damage : Mite live and feed inside the folds of young leaves. Infested plants show

stunted growth and brown scarrings along the stems. In case of heavy infestation small greren

rosetles are produced in place of flowers.

C M es . Sg-ay kelthane @ 1 ml / litre of waler o .
on+trol Measur sli p’ y @ r wettable sulphur @3gm/iit
2) Chrysanthemum lacebugs : Corythucha marmorata
Fam: :l'ingidae S Order : Hemiptera

Natwre of Damage : Both nymphs and adults suck the sap from the leaves, As g result of feedi
of feed ing

leav es get bieached.

Conruirol Measures : Spray diazinon @ 2 ml l litre of water / malathlon 50 Ec

water or carbaryl 50 w.p. @ 2 ml /litre.

@ 2 mi e of
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i EL"'/TFé'gladiolus
)
12)
3 d corn maggot
c
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Exorciso No, 20

* 4 ——— .

N —————

_PESTS OF GLADIOLUS

- =

J——
Common Name

Thrips
Honey suckle

thrips

———— e,

Tarnished plang bug

Aphids (cotton)

Potato aphid

Gram pod Borer

Cutworms  (Grasy

worm)

Tobacco caterpillar
Cabbage semilooper
Cabbage white

butterfly
Red spider mite Bulb

Mealy bug
Lily caterpillar

Gladiolus Thrips

Green peach aphid

1 . ———

Scientific Name

————— .

Family : Order

Thrips flavus Schrons
Hyleinya cilicura

Lygus linea Laris (pdeb) -
Aphis gossypii (Glover)

Myzus persicae (sulz)

Helicoverpa armigera (Hub)

cut Agrotis ipsilon Roll

Spodoptera litura

Ttichoplusia spp.

Pieris brassicae L.

Rhizoglyphus echinopus

{(fum and rob)

Ferrisia Virgata
:PESTS OF LILY

Polytela gloriosae F
Blithys crini{b
Taeniolhrips simplex

More
fsthriia yAntRhl
Myzus persicae (Sul ier)

Thripidae
Thysanoplera
Thripidae
Thysanoptera
Anthomydae
Diptera
Mindae
Hemiptera
Aphididae
Hemiplera

Nocluidae
Lepidoptera
Nocluidae
Lepidoptera
Nocluidae
Lepidoptera
Nocluidae
Lepidoptera -
Pieridae
Lepidoplera
Tenipalpidae
Acarina

Nocluidae
Lepidoptera
Noctuidae
Lepidoptera

Aphididae

Hemiplera

. s

e W ——

. ———— —




? PESTS OF GLADIOLUS
% 1. Gladiglus thrips : Taenothnps simplex. fanm . Tripidae

/4 Nature of Darr;age : The yellow coloured nymphs and black adults damage leaves ang SPikes ‘
rasping tissues and sucking the sap (o0zzing) Affected leaves and spikes develop silyer Streak
turn brown, get deformed and dry. When attack on bud, flowers the bud do not open requay
and leaves 'show unnatural whitish grey glistering. Cormes storage are also attacked by lhnh

Infes ted 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

2) ° Storing of infested corms at 2°C for 6 weeks and treating them in hot water 46 ¢,
* completely kil the thrips, OR
3) At the time of flower emergence spike may be sprayed with Malathion 50 EC 2!/
litre of water.

2. Cutworms :Agrotis segetum

Nature of"Damage : Female moth lays €89s near ground level on plant parts. Larvae feed of

eme rglng -shoots at night. Grown up clay coloured larvae cut the
Vuln erable to attack up tc 3 Leaf stage. Cut
developmg splkes

Plant at ground level. Plants are
worm also damage under ground corms and

Con trol Measures :
1) Ploughing during summer exposes pupae to pred’ators,
2) Poison bait consisting of carbaryl or malathion 0.1% In Wheat bran and molasS€S
scattered in the field controls larvae.

3) Spray of Quinalphos 0.05% protects foliage.

3. L_eaf eating_caperpiltar: Spodoptera litura.

Natesre of Damage : Ash coloured eggs are laid in groups on lower side of Leayes Early instaf

larva=e feed on lower surface of leaves by scrapping and akeletomzmg them, Greenish brown

matwre larvae feed voraciously during nights on leaves.




control Measures :

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

i) Deep ploughing in summer exposes pupae to predators

i) 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.
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Exercise No. 21

— o —— - —

PESTS OF CROSSANDRA

[ PESTS OF CROSSANDRA. ORCHIDS. GERBERA, DAK;

Sr.No. Qommo‘n Name Scientific Name Family : Order —~—
% Tussock caterpillar dasychira mendosa ] Lymantridae
| ! Hb Lepidoptera
12) Leaf scale insecl Temnaspidiolus excissus (Gr.) . | Diaspidae

' Hemiptera
3) Gr. Aphid Aphis craccivora Koch | Aphididae T ™~
- Hemiptera
PESTS OF ORCHIDS
1) [Brown Coccus hespm:—dl}ﬁi_ﬂr_\n——j“'_'m-6565d-é5"'“_" -
soft scale i Hemiptera
other §oft scale Lecanium lormicariil
2) Hard Scale Aspidiotus destructor Sign. Diaspidae ]
' Hemiptera
3) Mealy bugs Ferrisia virgata |
' cockerel
Pseudococcus lilamentous Pseudococcidae
Var. Corymbalus Hemiptera
4)  |Twospotted [ Tetranychus unicae
Mite Koch. '

5) Cockroach Periplanata amencana L. “|Biattidae

chlyoplera

B) Snail & Slugs s & T

PESTS OF GERBERA Q)*‘ .,,ulU\’ q
1) LBF oadmite ./ Polyphagotarsonemus Iatus Tarsonemudae
) B Bank;e,“ Acarina )
% | Lealteer Litoinyza S~ Agomyadae |
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2)

3)

4)

5)

6)

)

1)
2)

Twospotted spidermite/” Telrariyonis T —

Red Spidermite
Onion thrips

Green House thrips

European

Corn borer
Aphids

i) Peach aphid
ii) Leaf curl aphid

i‘ii) Potato aphids
iv) Bean aphid
Capsid bug
Minid bugs

Earwigs

Stalk borer
Leafhopper

—

[ resisorna |

e ————
e e - .

Koch.
Thrips tabaci Ling

Heliothiips haemorrhoidalis
Bouche

Pyrausta nubilalis Hubner

Myzus persicae (Sulz)

Brachycaudus helichrysi
Kall.

Macrosiphum euphorbisTh.

Aphis fabagscopali

Lygus regulipennis popp.

Lygocoris pabulinus L.

Forticula auericularia L.

Miner Pests
Papaipema nebris Guen,

Empoasca labae Horris

- —————

-

T ———

Telranychidae

Acarina _
Thripidae
Thysanoptera
Thripidae
Thysanoptera
Pyraustidae
Lepidoptera
Aphididae

Hemiptera

Minidae
Hemiplera
Forticulidae
Dermaptera
a
Y
Nocluidae

Cicadellidae




Exerclse NO. 22
[POLYPHAGOUS PESTS |
I S TTT

) : rts.
Mate rial ; Preserve specimens & damaged plant pa s

; i onsanguinea BI.
(yc\ . W hite grub : 1) Hololrichia serrala F, 2) H. consang
3) Leucopholis lepidephora Burm.

Scarabaeidae : Coleoplera.

Ecoromic Importance : It is a cosmopoliatan & polyphagous species having been reported frey,
most of the Slales of the country since last 10 to 15 years grub is posing a great threat to the
cultivationin some pockets of Maharashtra state. It is in endemic form is some pockets

Ahm ednagar, Buldhana, Dhule, Jalgaon, Kolhapur, Osmanabad. Parbhani, Sangli, Satara 8
Wardha districts.

.

Marks of Identification : Adult : Beetle is sloutly built, reddish brown, 22 — 25 mm in length §
head is oblique,

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

.

Hos tPlants : White grubs are polyphagous.

Larwal Hosts : Attack numbr of crops like sugarcane, groundnut, jowar, maize, paddy, tobacco

Vegelables, elc. & Grasses. ["erennual trees like guava, citrus, peach etc. aie also reporled lo be

atta <ked by the grub.

Aduilt Hosts : The adult beetlss feed on leaves of neem, shey

aga, ber, tamarind, bel, gulmaohor-

dep thof 7 - 10 cm. soil. A female lays

Gru b: Grub moult twice & beco neubaion period 9 - 24 days.

montns, -
out 14 - 29 days.

- = e -
Dec'.they don't emerge until the first 4

I
adult after €mergence is 47 - 97 days. ot

e full grown in5-~g
Pupal stage : Pupation in Soil. Pupal Stage last for b
S d

Adul : Though adul are formazg during Nov. &
h

morsoon shower in May or June. The Longevit
one= generation is a year, oy

§



ity OVE Through the adull beeyjg MWl formeq pegy

N eelle rem

emb’fges when cloudly weather & ght showers Prevailin the mony
n

ssonal Occurrence : The pest jg active in Kp
e

aIns i Guiescent gy

ageins oil &
hof May / June.

anif season,

Management Practices :

1)  Collection of beetles by shaking host trees

_ ' (neem / babhul / ber) at night hou rg &
their destruction in kerosinized water, i

2) Collection & destruction of grubs from the field atl the time of weeding &
interculturing.
3) Flooding of the fields. ]

g
4).

Spray the host trees:like neem, babhul & ber with 0.1% carbary! in monsoon on
community basis. The emergence of beetles is observed immediately after the first

pre - monsoon showers. (May / June).(Note : Leaves of treated host iree

shauld not be fed to animals ubto 10 days aftertreatment.)
5) Soil application with quinalphos 5 G / phorate 1Q G / carbofuran 3G @ 25 kg l. ha.
at the time of land preparation or application of FYM. . |
6) In case L. lepidophora a.round kumbhi river in Kolhaptr. Dist. use rotavator in Méy.
in white grub affected area for the destruction of differe 1t stages of white grub. .

2. Termites or: i) Odontotermens obesus R.

White ants : i) Microtennes obesesi H. Termilidae : Isoptzra,

Ec onomic Importance : Termites are polyphagous insecls, reported from many pars of
Maharashira, The infestation of termites is more in sandy loam sois. They inflict more serious

damage in the unirrigated areas.

Maks of Identification : These are soqiai insects living in a coliny. Polymorphic forms are
NORiced,

(A) Reproductive caste : (winged) : They live in royal chamber.

1 L)

Quagen Developed from fertilized eggs. Itis much larger in size & Fas a creamy white abdormén

Wh ich is marked with dark brown strips. It lives for 5 - 10 years & lays thousand of egg.

‘Ki . . ller than queen &slightly bigger than warkers.

" “hg . Developed from fertilized egg. It1s much sma ..
*S<ondarily wingless insect.

83



B) Stcrnic caste . (wingless)

' |0 . head Wider lhan re
Kers “eve m e rhe are Wl']l“Sh I prOUUC :
r B |Op fro fer“llsed {](] y ye w
WO ll [

' ! 1y
. . 8
ding on. They avoid light & need high humigyy
‘ tronger, meant for fee "
castes. Mandibles are s
their survival. '.

Soldiers : Developed from unferilized eggs. They have large head & strongly chifiniseq K kg
shap ed mandibles, defend the colony by fighting. (mandibulate type soldiers).

Host Plants : Termites are polyph

agous feeding on crops like wheat, sugarcane. groundrmyy
cotton. chillies, brinjal, fruit trees elc,

Life History : Soon after, first mongoon showers, the

fligHt Huring evening  After a shon flight mating t

sexual forms leave thenr ©olony tor nup )
settle down in the soil.

akes place, they shade their wHigs & queen &k ing
1 the soll. lay eggs & establish new colony. T he

g laying very rapidly at the rate of one egg per second or
It lives for 5 to 10 years.,

The female burrows i
queen gradually grows in size & start eg

70,0Q0 to 80,000 €9gs in 24 hours,

It can live for several years al so.
Thereis only one queen in a colony. Incubation period is one week in sumrner & within 6 mon ths
larvae develop.to form soliders or workers. The réproductive casteg when produced malture in 1 -
2 ye grs,
ko, ) V2=
Nature of Damage : Workers of lermites feed o
resu lting in drying of pla;;t; Other formms do not cau

N the roois & Stem parts of the pianis. T his
se any direct damage tg the crop.

Man agement Practices :

1) Locate termitoria (mounds) & destroy queen by digging oLt termitorig of fu;nigaﬁ"‘g
with fumigants like CS2 / methyl bromide / Cs2 4+ Chloroform, Mixture @ 250 ml/
mound.

2) . Termite damage in standing Crop can be minimizeq by application of 5 Jits. of

* lindane 20 EC / ha. Fn!o Irrigation-water or fiely Spreading of 4 lits, of lindane mixed
with sand or soil, followed by light irrigation.

3)

Keep the crop healthy and vigourous shorlage of water leadin
pfant. may lead termite in‘estation.

910 initia) drying of the
Hence it is very neces
healthy and vigourous.



|

9 .
5 pecies '

Jliphy. congregate, move logether in (heyr nymph
o distant areas n dense.  ¥heir epidemics o

' 8 )
3cognized species. The following species occyr in i
r

1.
2.
d.

Locus! :
Locust

are lhe species of ¢a«
Giasshoppe : :
PRers, which under cerairf iavua:,rahle condit igns.

al stages as band and the resullants swaarms

Ceur in all continents. There are nine well
ndia.

The Bombay locust ' Pantanga succinata L.

The Migratory locust : Locusta migraloria L.

The Desert locust : Schislocerca gregaria. Very common, most de.siruc';tive,

4. Bombay Locust: Patanga succinata L.

)

11)}

2. Migreatory : Locusta migratoria L.

i)

The area of di'stribution :

India, Ceylon, and Malaysia. In India-area extending From
Gujarat to Madras and in cerlain areas uplo Bengal. Swarms _1835-45,' 1864 -66,
1901-08 resulted in heavy damage to crop.

Breeding grounds : Open areas of Westerns Ghats in mansoon.
No. of broods : 1in a year (diapauses in adult).

These hoppe:rs do_not congregate to form bands but remain scaltered among cr ops
or grasses. ' '

. A

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

Breeding grounds : Breeds in spring in Pakistan& resutant adulls migrates into the

deser! areas of India as individuals& breed during sunmer in Rajasthan — Gu jrat

areas of India. Scattered locust may gather in ecologically favourable pockets & lay
eggs innumerably i.é. there are several broods in a year

3. Desert Locust: Schistocerca gregatia
tRY Uskup lpsupl s CEeed BE wiH wide tordance @9 eckiown s mittaledn-swarstns
frorm one country o another. '

i)

i)

Distribution * It is an International_pest affecting about 60 countriés'. mainly Inclia,

Pakistan, Afganistan, Arebia, Persia, Iraq & Africa.
Breeding regions ; The pest breed during the spying se 1son in costal & other are=as

of West African countries like Persia where lhe winter reins bring about the requised
degree of soil moisture & vegetation. The adults emerg ng from this breeding stzage
migrate easiward lo Pakistan and India by about the be¢ inning of mansoon,

The Phase Theory of Locust : The phase theory was first put forth by Uvarov on ghe

basis of hig studies on Locusta in Russia. Previously L. migratoria&L. danica wezre
feCognized as {wo distincl species as they exibilled miarked differences in ¢oleur



morphology, physiology & behaviowr  Investigations by Uvarov hope
v ever .
gy
thatthe L mmyratona & L danica were the same SPECILS Witk exista ca[%
v EARledin g
~ Dhas
Q

Two forms gregarious & solitary are connected by inlermediate lonn transieng Th §
was subsequently confirmed for other species of locust also Greganons phage exhu:nmagry
colour pattern & same is absent in solitary. Solitory has uniform colour which resemblesthlec
vegetarion on which they live. Under laboratory condition the colour of the solttary phas =

can be chan e'd' to th i : hoppe’S
ged into that of gregarious by breeding them under corwded condilions & vice v
) T Very,

:Rea sons of out break : In breeding regions there are regular showers of rainfall in both the Fa
a'll ells, which brings about the required degree of soil moisture & vegetation. Howeve, g !
wind s do not scatter the swarms. : +Hang

Nature.of Dafmage + Locust are voracious feeders, each'adun. consuming its own weight of

‘é?:j:::"h:sgz; S l; altssesliméted that 1 sq. km, Biggest 300 sq. kilometer swarm is on recorg

Shiring 1826 - 31 pioy e— :1 tln;es more than their own weight. It has been assessed thal in India

and consequen ge. the damage caused to crops, fodder etc. was about 10 croresof repees
quential loss to premature death of cattle & ofher livestock was incalculable.

Methods of Locust Control :
stages.

The chief aim of Jocust control is to destroy the locust in all ils
1) - 'De i -
) struction of eggs Locating the eggq laid areas is almost importance, then

oung hoppers as they move .
: , . out after hatching. Even
actwal destruction of eggs on organized scale may be carried out by pioughing, & h dcdfng'
' and digging.

ntrapping. Making hopper
Se of poison baits & dusting of
@ 25 10 30 kg / ha. has beer

2) Hopper control : The mechanical method include e
bards in 2' X 2' trenches & burrying. The chemical method include u

ins ectici_d_qg D:usting of 2% methyl parathion dust against hoppers
fowand to bring a complete control of these pests.

3) Control of adults or winged locust swarms . Dusting of 29, methy| thi be
parathion may

i 'g on bare -ground i
m i al n arl
Qrning can be beaten or swepl up & destroyed. If lhey are restin'g on bush lghl ardh S a:
] €s or ’lEdges. 1hey (o}

be easily burnt with help of flame throwers.
V\{hen ﬂyiﬁg locpust are about to descend in large swarms in cultivat;

tackle them is to prevent them by crealing a cloud of smoke br By burning

carvied ouf to achieve better control when swarms are rest

On areas, best way 0

. ; refuse etc. spraying
with neem kernel suspension as a delerrent to the crop, has also been trieq ith 5
- with succes>

Recently with the introduction 'aerial application' of insecticide the control of |ocy, "
. . ) ) St swarms has
beacome easier. The advantage associated wilh aerial spraying are :
i) Vasl areas can be {reated in relalively short lime.

i) © The swarri in flight can also be Ireated.



) When swarms setllle down in a pa

Micular area that area can be quickly covere=c hy
aernal apphcation,

v) The moment of swarm can be watch with ease, Locust control organizaticn=ss_ |n

Irdia : Locust warning organisation of the Gowvt. of India was established from April 1939. In 1342

a coordination Anti locust scheme was put into operation. In the World : United Nations S» «cjal

F und Desert Locust Project which was sponsored by the F.A.O. in 1960. This is being subsc=ried

by several countries including India. Its purpose is to develop more effective & less EXpeErasive

control of the desert locust.



¢ Exercise No. 23
| STUDY OF NON-INSECT PESTS

1) MITES
CHARACTERISTICS OF MITES :-

1) Body is divided into two Cephalothorax & abdomen.
2) Young one 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) Piercitﬁg, sucking, mouth parts.

Class: - Arachinda
Order: Acarina
Mites are polyphagous pest feeding on pet animals, skin of man & cultivated trees. E ven
the se mites are observed in fresh waler, streams, lakes & ponds. They belong to family
1) Tetranychidae
2) Eriophyidae.

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

4 prarrs of legs in nymphs & adult stage have paired jointed chelaled appendages called as
enclured. !

)

2) Eriophydae :The mite is vermiform having 2 pairs of legs. Mouth parts adopted for bitting.
piercing, sucking, 3 nymphal & adull slage. The nymphal stage called as protonympl
dertonymph, tentonymph, protonymph (Larvae) Eriophyide have only 2 nymphal instars

Nature of Damage : Vary as per the crops.

Co mtrol Measures :

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

OM Sulphur extensively used 25 kg / ha dust  or
s 3) Use of Acaricicles in kelthene, Aramite (Dicofol). *



UDY OF RODENTS
-

Rat 15 non insect pest ComiIng 1y ey vartehrg| greup of amm
b OPS which includes cereals Pulses, Vegetables & fryils

In India five different SPP. of rodents are known t

als 1s a senous pest of field
crops

0 be serious in Agriculture which are g iven
pelow.

3 ) HOUSE RAT :- Lots
| S.N. - Raltus rattus

Order :- Rodentia

Family :- Muridae

mMmarks of Identification :-

i They are grayish black in colour, smaill. eyes, Long hairy ear, snoul is po.int‘e'ci.' tail is ‘th‘m,
. unilormly dark & is equal to length of head & body. They weight upto 150 — 200 gm. Their excrete
~ is banana shaped & found scattered. They have only one pair of teeth in both the jaws.

L LifeCycle :-

Breeds throughout the year with 5 - 7 liters / year. Each liter consist of 6-14 young ores.

Geslahon period 25 days. It totally nocutumal. A good swimmer &
ye ars.

climber. Life span is abo ut 2

. Nature of Damage :-

L . 4
- They causes damage to every commodity. They act as veztor for plague, g

" 2) HOUSE MOUSE :-
| S.N. - Mus musctqus

M-‘arks of Identification :-

colour, body.with snout hairs. Weight about 25 - 3¢ gms. There are smallest
- tn‘"_:_‘ b|r0wr|| nger !lh‘ln body. Ears are round, dropping (Excrita) is spindle shaped &
T enls ail is lo

. Scatlered,

|l Cyele :- iters / yr. 5-6 L .
o ar with 7 - 8 litters /'y s
Breeds thouughout the ye

dark place nocturn:
N fiod 3 weeks. This rat prefers to stay in house &lp
i W .

- tag penetrate a hole less than 1.2 cm.

lin habil & very agite. It



100Mm  They lgg

Nature of Damage - pical -odour o slore

a1 A - 0
carner for @ parasite called syin,o. "

Xy

-y ﬂlﬁ‘llls |Y
srescnce !

fherr nfestaton or near p .

© aels as

\ Thus SPI
grains. vegetable. meat, fruils etc This SHI

1S
g. They also spread rng worn

resp onsible for food poisonin

3) BROWN RAT :-
S.N. - Rallus notveqicus

Mar ks of ldentification :-
It has soft skin, brownish grey €

snout In blunt. Tail§shorter than body, ear
[

olour body & whitish ;t')elly. Weight upto 200 - 300 g,
small. dropping spindal shaped & found in groups,

Life Cycle:-
Breeds throughout the year 6
weeks It is habituated cf making burrows. Normally lives.in sev

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

- 14 Iter / year 5 — 7 young Ones liter Gestation peric of 4
age tanks It remains in the

Nature of Damage :- .
They damage to store product, wood. bamboo, irrigation pipes & papers eic.

4) SMALLER BANDICOOT /INDIAN MOLE RAT / SMALL GHOOSE :-

S,N. - Bandicola bengalensis

Mar ks of Identification :-
Body is robust, darijz brown / black. Head short pea like, ear are small, weight upto 300 9™
dropping are cval & scattered. |

Life Cycle :-

Breeds rou ith 5-10 |i
nd the year with 5 - 10 litter year 5-6 young one / lilter life span 7 - 8 months-

Natwuire of Damage :-

It is ommivovous :
‘ . ' . damage slanding crops, sugarcane ‘ fan‘lous
or Mearding / holding grains in its burrow ( + Coconul, cereals. It 1s also

€ kg grains i
3) LARGER BANDICOOT / LARGE GHOOSEQ NS IS repored).

———

Itis also a plague carriel-

S.N. .:- Bandicola Intica




nﬂarks of Identification :-

Larger n siz€. with a ferocious appearance Head is broad, ears small. : |
| - 1800 gm.
y length 51 -88 cm. fore limbs are shorter than hind limbs. Dropping are spindle o

w00 Eye brow are typically white. Bocly colour is brownish black.. Weight aboul. 800
go

saa“erEd.

Life Cycle :-
Same as in smaller Ghoose:

Nature of Damage :-

It makes big burrow (under ground) which makes the foundation, store rooms, field bu nds,

rail tracks weak damage big fruit trees. Hold grains in their burrows. ‘ g
2018
Rodent Management := =
1) Preventive - Ral proofing, clearing & sanitation.
2) Mechanical Conlrol :- Mechanical traps, sound repellets, rat hunting out elc.

3) Cultural Method :-  Especially in field crops. It includes deep ploughing,
reconstruclion of bunds ,flooding of fields, destruclion o! weeds.

4) Biological / Natural Conlrol :- Most physible& effective ‘t includes rat poisons.

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

b)  Mulliple dose / Chronic poison - Warfarin, bromediolo.,

Bail composition for acute poison for (100 gm).
Zn phosphide 2 gm * food material 50 gm + sweet oil 2 gm + jaggery 6 gm.

For multiple dose poison i
Poison 5 gm + flour 450 gM + jaggery 15 gm + sweel oil 10 )],

E’Gr drinking water :
Poison 1 gm + water 450 ml. -

HCN, Aluminium phosphide. AIPO,, EDB are n.ostly use fumigants 3 gm tab /

Fumigants -
g gis needed.

burrow 2-3 times pre-bailin



Q,O\Q_)L STUDY OF NEMATODES.

by unsegmentud body  comparalively toug
- - nergin
(1 hollow needie-ke stylels emerging from lhe

al and oviparous No matamorphosis but lan,,

It 1s a microscopic thiead hke wor s o
(ransparent skin  They pierced the plant cells wi
pharynx & suck the exuding fluid. They are unisexu
undergoes series of moults.

They are grouped as follows

A. Endoparasites

i, Sedentary (do not moves)

il. Migratory .
B. Semi end parasitic

i. Migratory

ii. Sessile

C. Ectoparasites

i. Migratory
ii. Sedentary
D. Mostly endoparasitic.
S.N. - Pral!ylenchus coffee

Melioidogyne spp

Tylerchulus semipenctrans_(Cilrus nematocle)

Order ) Tyler chida
Fa. B Dérylaimedia
Phy llum - Nemgtoda.

Itis a bolyphagus pest. Il attacks Banana, Citrus. Grapes, Papaya, Peach & Pineapple. Il
i3 cammonly found in every 1egion.

It causes damage to young leaves, shool, tender pars of plants, leaf

ellowing. retaided.
falli;g of mature plants under wind press y 9

ure, deep lesi i )
hesions on rhizeme and roots reduction in fruit
yield. :

Comntrol Measures :-
a. Crop rotalion.
b. Application of Neem cake (400 g / plant) once at planting & S€20Nd 4 month after
¢. Use nematodes free planting material. :
, d. Seedlin'g rool dip in hot water at 45 - 50 degree Celsijug for 25 min.
e. Treat nUrsery bed with carbofuran (4 k

9 /ha) & main fielq vy, carbofuran (2 kq 7 h
f. Organic amendments. - kg / ha.)



Leaf Gall Thrihs o
)f

g N Ganaikolhups Kamayi

. This is ablack thrips about 2.8mm in lengl; comm
" only found in ke
rala,

o The thrips and its larvae feed on the leaves and cause may

ginal fold
alt9°ked leaves become deformed as a result of formation of ma ed galls on (hem, The

o o rginal
sinkled and reduced in size. _ ginal tubular gals, Leaves. 5o

Life history -

:rhe eggs are laid singly within marginal leaf folds or on the leaf SUrfacé They hatch
' : yhalchin g.g

gays. The first and second nymphal instar last for 4.6 and 5-7 days where as the perpupal
and

pupal instar last for 1-2 and 3 days respectively.

Co ntrol'Mesures :- Spray monocropophos 0.05% or dimethoate 0.06%on tender leaves.

4) Pepper Mealy Bugs :-

N\,

. )
S.N. Ferrisia virgata, Pseudscoccus viridatusOrder : Hemiptera

Mi: -Insect are soft bodied, small and oval shape pinkish brown in colcur and colonies are alw ays

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 thal some

' |
lim es plants succumbs. It is serious pest in Kerala and Mysore. ) g
Control Measures :- |
1) Racking of the soil and h\ixing of insecticide.
2) Deslroy by rubbing the insect where they are shelter.

3) Spraying with 0.05% maithion is effective or dimethoate 0.03%.

5) Scale Insects =~

g N Laphidosaphes piperis

Qaala inaact OAURS serious damage to black pepper vines at higher altitudes and also r:;
ord er rooted in nurseries in Ihe plains. Pest infestation is more servere during post monseon a

. [ . e
surmmer period. Damaging slage is adult, Pepper scale like a spherical dark grey boat shaP

encrustatio” on main stem and leaves of vine,



. T el ¢ wed leaves and stem Adulg 4,
Natu re of damage :chloratic palches on leaves willed and di q

ana drymmg S
larva€ suck cell’ sap from leaves. slems and bernes resulting i wiling ¢ yimg Seve "
infes ted vine gradually dry up
Control Measure:-

1) Deslroy'severly infested plant parts spray with 0.1% dimethoate (30 EC) Or

Monocrotophos. Repeat spray ifter 21 days.

2) Spray Neem seed kermnel ext  t 5%.

Bioagents :- Encargia launbar 'St ilada b9r1anensis (Predator)
6) P.epper Gall Midge :-’

?

S.N. Cecidomyia mala.

Eqgg are laid on - Ve mid.  found embeded in pulp of berries and
attac hment of berries to taown . gol fan 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
shoo ts also. .

6) R oot Knot Nematode :-

S.N. Meloidogyne incognilta

M.I. : These are microscopic organism found in soil. Male is worm like with smooth

, trans.ulant . 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 symploms of
yellowing and shorting of leaves. Appearénce of flower is also delayed.

Control Measure:-

1. Use of nematode free cutling for raising new plantation. Us

nematode, pepper CLT, P-812. |
Apply Phorate 10 G, Carbofuron 3 G or Aldic:arb 5
ingrediant) pervine two times in year, first in May-

€ resistant variety to rool kno!

- ive
G al rate of 1 gram a.i. (acti
June on the onset of monsoon and

second last week of October around the vine within the soil.

2. Amendments of soil with some oil cakes viz, Karanj, Neem @ 2.5 tons/h
- .9 lons/ha,



white {1y
()

gN - Aleinocanthus pipens

Family - Aleurodidae  Order - Hemiptera

on-Irsect Pests:

N

0 gurrowing nematode
5.N. -Radopholus similis

?
7) Root knot nematode o

5.N. - Meloidogynae incognita

1) Pollu Bectle/Flea Beetle :-
8.N - Longilarsus nigripennis
Hosl plant - pepper

Pollu beetle is specific pest of black pepper. Both adulls and grubs zasuses damage lo'berries.; |

- Mark of Identification :-

The adull is a small yellow and blue flea beetle wilh stout h'ind legs. The:-fullfed

aboul 5 mm long yellowish with black head
Natur i both Adul -
Nature of Damage :- Damageis caused by bot ult and qrubs.

grubo is

Adult causes damage by
fee dina on leaves growing shoot lips as on tender spike. The fer:ding on spikes lead to their partial

i darnags, The grub damage by boring into growing lips spikes ¢nd into the berries. The shoot tips
| ang also lhe spike tied up together, about 53% fall of spike tave been reported. The altack ed
i -berjeg appeared dark and hallow inside anq crL':mbie When Pressed, locally known as pollu berri es.
Abay 35 9 berries are lossed. Thei infestation is more in shedced condition in the plants.

4 lifes History :- ,J:)\?’

|

' hallow hol - - |

\ le beetle SCOOPS oul sha O'8S on growing shoots tips or on tender berries T he

g e ' )

: A fema 1o he surface of tender spikes or one or two €ggs may be Bid in each hole.
:‘i.; T\Lg S may be S‘UC"_____..—-—-'?_ \___\____“’_‘

L oAb e laid by female. E9g halchin 510 8 days. The grubs emerging
| l .c:.m 00 eggs a ‘ , into and feeds on the inner ¢

out of the eggs




Y,

s

. /8 .
lﬂW” gl 8 deplh to 5175 cm deep The aduil emerges oul 6 10 7 days afler pupaion o

conti Mue to remain within the pupal cell for 2-3 days  The lolal e cycle takes 39 to 50 dayg fo

com pletion. There occurs 4 overlaping generalion during July to Jan Breeding stops Dec. OHWarqs

until new tender flushes appear March-April onwaids.

o\pjcon trol measures :-

1) Tillin'g soil at the base of vine at regular interval car@ reduce the population considera'bly.

2) Minimise shade in plantation from June to October.

3) Spray the vines twice with Quinolphos 0.02% or Dimethoate 0.06% / first spraying al berry
formation stage (July Aug) and second month afferwords or in early october.

4) Neem gold 0.6% during Aug. Sept.oct.

5) Use of resistant verieties like - Uthirankotta | & Il, TMBV, & Shlmoga

6) By prunmg branches of shade tree before the onset of mansoon, help in reducing the build
up of pest population.

2) T op Shoot Borer :- S.M. Cydia hemidoxa, Fa: Tortricidae, Or : Lepidoptera

It occurs commonly in kerala and serious pest of pepper.

MI = - Adylt is small beautiful moth with 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 lender terminal shoots and
feed on mternal tissue and retard glowlh of young vines resulling in decaying and blackening of
affe-cted terminal shools. The growing shoot is kil as a result of attack by caterpillars They

pupsate within larval tunnels for 8 to 10 days. Peslmfeslahonls higher during sept-oct, whe
nurrerous succulents shoots are avallable on vines. i

sonme biogents are recordedApantellus spp. Eudensus Spp, Goruazus spp.upto 20%parastisim is
observed. '

Comtrol Measures :- Spraying of monocrotophos 0.05 % dur‘i:\g the July and Sept
ept.



M 4
74 SLUGS & SNAILS.
Slugs & Snalls are the animals fro F~
C animals from invertebrate group.  They di o
: ry difer from each of
ers.

2 calcium cup called . 4
yhe® a [ ed shell 1s present. is called snail while the other without shefl &
 called slug. Important spp. noled as pests are - Snel G wallyfike

Achatina fulica- ~Giant Arfican snail (GAS)
Order - Mollusca
Ariophanta bajedera - Common land snail

marks of |dentification :-
They h iq si . .
ey have a big size shell some lime of coconut size with criptic colour. Body is fleshy with
wo lentacles always coming out as a secondary organs. Eggs are round just like sergo graimis &

laid in soil in clusters.

Nature of Damage :-
Adults & younger are voracious feeders. They defoliale the p'ants compleiely also feedd on

lhe bark of plant. They are most harmful in vegetable cultivation, florizulture etc. They are present

in Thane district viz : Chinchavali, Wargoan area.

Life Cycle :-

Animal is harmphordite i.e. :both the sex organ are present in a single individual but ma ting

ange the spt_afms. After mating which deposils ¢ bout 500 - 1000 eggs in soil
temperalure. Egg period last for a week & young
e food. As they grow they change their shell / s héll

is Mecessary to exch
near humid area. Eggs are highly resistant fo

ones comes out. They start feeding on availabl
size increases. They become adult within 3 - 4 months. Hybernatior in adult stage in soil.

Co ntrol Measures :-

a. Deep ploughing th
b Collection & destruction of sna

ever observation.
de (at presenl banned).

the hibernating snails.

e land is €xpose
ediately after the showe s of the rains & also the €99

ils imm

masses wher

c. Baiting the snail with Melaldehy
1 as attractant.
s. Early

d For GAS isoamy! acelale ac
e. W leaves of cabbageé / cauliflower aré placed In field in tre form of small heap
. Wasle leaVv '
he attracted snails & put in cornmon sall waler.

morning collect !



Exercise No. 24
-l;c;s.-lq ;)}—Eiiack Pcppch

e e et
o &

It is king of spices is being cultivated on large scale in India Aboul 20 insect Spp, hay,

beer recorded damaging pepper plantation Important pests are.
1) Pollu beelle/Flea beetle.
S. N. - Longitarsus nigripennis
family - Alticidae Order- Coleoptera
2) Pepper leaf gall thrips
S N. Gjmaikolhrips karnyi
Family = Thripidae order-Thysanoptera
3) PPepper mealy bug
SN - Pesudococcus viridatus

family - Pseudozoccidae Order -Hemiptera

4) Pepper Scale

S.N. - .Lapidosaphas piperis

Family. - Occidae Order - Hemiptera
5) Nluscele §cale

S.N." - Pinnaspis aspidistrae

family - Diaspididae Order -Hemiptera

6) ~Top Shoot borer

SN - (Btydia hemidoxa

family - Torticldae Order -Lepidoptera
7) Pepper:gall midge

SN. - Cecidomyia malanbarensis

Family - Cecidomyae Order - Deptera '



7) Burrowing Nematode :-
s N Rodopholus sini

ND Cause slow will disease, leaf 9el|owing, shading ofleaves, cessation of growth, dieback, s pike
he ading, death of vines. Dark lesions on roots and reducing yield 38 to 65 %.

control Measure:-
1) Use nemalode free seedlings.

2) Apply Phorate 3 gm per vine in May -June and Sept — Ocl.



Exerciseno, 25

:L Pests of Nutimeg and Clove l

. ———————— >

1) Nulmeg - Myrnistica ragrans
Family . Myristicaceae

2) Clove - Sysygium aromalicum
Family - Myristicaceae.

Among the various tree spices grown in India Nutmeg clove & cinnamon are grown in Rily

region of kerala, Tamil nadu & Karnalaka.

Important Pests of Nutmeg :-

1) Nutmeg weevil

S.N. - Araecerus fasciculatus
Fam"ﬂy - Brenthidae
Order - Coleoplera

2) Scaleinsects : (Black Scale)
S.N. - %isetﬁa.zigra
Family - Coccidae
(:')rdgr - Hemiptera
Important P;asts of Clove :-
1) Scale.insects : (Black Scale) '
S.N. - Saiselia nigra '

. Family

- Coccidae
. " Order - Hemiptera
2) MNealy f:ugs -
é.N. ' - Pulvanacia psiodi
Family - Pseudococcidae 3

g



Qrder

3 glem horer
S.N.
Family
Order
1) Nutmeg Weevil
s.N. -

Farmily -

Order

Host

}"{en'\lntc-[n

Sahydrassus melaboricus
- Hepiodidae

- Lepidoptera

Araecerus fasciculatus
Brenthidae
Coleoplera

Coffee, bean &nulmeg.

Ma rk of Identification :

The adult is small brown beetle about 3 mm in body length. ‘f looks rather like bruchid s in

appearance but has distinctively clubbed antennae. Adults fly strongly.

Lif e history

Eggs are laid singly on ri;.atening or fully ripe seeds and the white legless larvae-burrow into

Ihe seeds. Each larvae usually spending its immalure life insides the same seed. Pupation ta kes

pla ce in the seeds.
Na ture of damage :-

Larva bore inside the kernel and feed on internal content. It is a important pes

Praducts.

Co ntrol measures :-

Ware house infestations are

2) Scale insects/Nigra scalel Black scale

S.N.
Family

Order

. Saiselia nigra
- Coccidae

- Hemiptera

generally controlled by the regular fumigation.

t{ of store

101



. 3r COCONULs ¢
Host A it is polyphagous spp found on cilrus spp. rubber | dia her

ornamental crops

| Mark of [dentification :-

; ; in lenglh and 1.
The adult scales .ire oval and convex in shape. Measuring 2to 3 mm g S to;

ccasionall
mm in breadth.Young scales are gererally paler. Bul adulls are dark brown 0r 0 Y blag

in colour. Males are wingad and females are wingless.

Life cycle :-

The female scale 1eproduce parthenogenetically and lay €ggs under the scale. Egg slage

lastss for 4-8 days. Nymphe| period is about 36-40 days. Female longetivity about 44-67 days.
Natwire of damage :-

Oval dark scale clistered on twigs, shoots and leaves, sometimes causing leaf distortion
and often associated witn sooty mould. Severe infestation cause the shoot wills. Wilting of
seedlings and young planis in the nursery. Adults and larvae feed on plant sap and cause wilting
and drying of seedling anc young plant.

Coretrol measures :-
1) Natural parasitism and wredation usually control the pest population.

2) Spraying of 0.05% Dimethoate or 0.1% Malathion or 0.05% Quinolphos.
3) Collection and destructio of infested plant parts.

Sterm borer :-

SN. T - Sahydrassus melaboricus
Family . - Hepiodidae
Order - Lepidoptera

J Natwire of f)amage -

It is the’ mdkt sefious pest of clove, larva after hatching enter into the stem and girdle the

mair stem of young twigs and basal region. The girdle portiory and borer holes are covered will

- :
mat like frass (Webbing) ma'erial. After entering in to {he sl'em goes downward and cheWed

xyle m and phloem tissues. As a result food flow is arrested, some times crop may be killed
. ' y e 0



yarks of Identification

-

a

moth grayish b '
Adult moth Grayish brown. longity g V98 01 fore ang 1
. . ; Ll L n i
colour wn'h dark black head Makg 9alleries and enyer into th Ind wings Larv.a IS yelony n
PIAL develop within 25 days and|pupate ing & stem and feed on internal tiss e,

ide the stem only

cormpletes within 35 days. Upal period is 8 days. Life ¢ ycle

Ngonirol measures -

Follow up cultural practices i.e. keep the basal part of stem clean from weeds.

Remove all webbings and Kill larva by inserting iron hooks or plug the cotton swab soak in
petrol or insecticides.

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 recommended for
spray or inject in the bore hole.

:h-

Metarrhyziumfungus is used to kill the larvae and adults.,



[ Exercise no. 26

L&jESTs OF CINNAMON

Cinnamon is one of the oldest spice known o man kind and lhfe dried inner bark of the tree is the

. spice of commerce. The important insecl pest attacking these trees are.

1) Cinnamon butlerily

S.N. - Chilasia clytia
Shallow tailed butterfly papilio spp.
Family’ . Papilionidae
Ordet ' - Leipdoptera
2) Cinnamon leafminer —
' S.N. - Phyllocnistic chryophthalmia
Family - Phyllocnistidae
Order - Lepidoptera
3) Fig leaf psylld
SN - - Pauropsylla depressa
Famly -  Psylidae
O;(.-jer - Hemiptera -

4) Jute hairy caterpillar / Tussock caterpillar

SN. . - Dysanchira mendosa
Family - Lymanthridae .
Order - Lepidoptera :

yﬂ Cinnamon butterfly :-%
= SN. . Chilasia clytia ¥

Shallow tailed butterfly papillo spp.
Family - Papillonidae |
Order - Lepidoptera

This is the rnost serious pest of cinnamonin nursery and plantatiop, and is generally seen

durirg the post ronsoon period.

*

Marks of identification :-



5

Freshly hatched larva is black in eol

.

2lvety brown, while on
derS!de ‘of the body the colour varies from soft pale brown 1o rich dark velvely b
rown.
Nature of Damage :-

sl:
After halcling the 1 mstar larva start feeding on the lamina of freshly emerged leavves.

ater instars feed voraceously on lender leaves leaving only the midribs wuh portion of veins.

In
case of severe infestation the growth of the plant is adversely affected.

Life cycle :-

The female butlerfly lays eggs singly on the upper and lower surface of young leaves

e
petiole and even tender sho'ols:. IEggs are small, round and pale yellow in colour. The larvae haxtch

ro'Jt in 4 10 5 days. The larva moulds 5 times lo complete it's developments in 12 to 18 days. The

pupalion takes place in roughsilken padding on the stem prepared bylaiv_ﬂ The pupal period a nd

the lotal life cycle completed in 24 & 36 days resp. 1,«['5

Co ntrol Measures :-

Follow cultural practices and maintain hyagine in the field.
Collect larvae and pupae & deslroy il

" Pesl can be kept under check by collecting the butterflies with the heldp of net.
Destory the alternate host ' g
Spray the crop wilh 0.05 % QuinalpRos 25 EC.

o S~ =

2) Cinhamon Leaf Miner :-

S.N. . phyliocnistic chrysophthalma
Family. s Phyllocnstidae
Order - Lep|d0ptera

ry plaris are
Infestation in more common during the monsoon period. And g& aerally nursery it

seriously affected.

Mamrks of ldentificatiop ..

: is faint
The adult moth |g small, m?nule having black spots on the lip of vings. Fhe larva 8 &

n
yel low in colour and remain undermme The wings are fringed with min & hals.



Nature of damage -

-

The insects infest tender leaves and 1s more serious on young plants After hatching the
apodus (without legs) larvae feed on epidermal cell of the leaf-in a zigzag manner resulling i
yellowing and drying of infested leaves The larva mine in between epidermal layer of leaf in 3
zigzag manner which resultsinto 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 passeg threugh 4 instar.  The larval period ranges from 5 to 20 days depending on
season. The-pupal pefod varies from 6 to 20 days.The no. of generations in a year may ranges

frorm 9to 13.‘ .

Comntrol Measures :-

1)  Spray Qunnolphos (0.05% during emergence of new flashes is an effective measure for
controlling the pest infest.ition. ‘ )



ExefCiSE no., 27

ests of Cardamom' l

prdamor™ | E‘nh‘.s-l 4.

SN, . Elletaria cardamomum

C

Fanmily - Zigiberaceas

popularly known all queen of spices due lo its's delicate aroma. Cardamom i £ '
’ o . ' : . in one o
mOSl expenswe spice in the world. The dried fruit of perennial rhyzomatus herbs mainl Ii "
. ' y culliveated
i kerla, Karnataka and T N. at higher altitudes The total production of cardamom in count :
Tyin

0 tonns from an ar ,
spout 17300 ea of 102.70 ha. The major pests of cardamdm arﬁ all follows

1) Wwingless grasshoppers :

S.N. & Orthacris spp.
Family . Acrididae
Order - Arlhoptera

2) Banana lacewingbug

S.N. - Stephanilis lypiué

Family - Tingidae
Order - Hemiptera

3) Leaf hoppers

S.N. - Tettigoniella ferruginea
Family - Cicadellidae
Order . Hemiptera

%) Cardamom thrips

SN, - Sciothrips cardamoni |
Family - Thripidae
5) BUdOFder - Thy:anoptera |
worm }
SN, - Acanthopsyche bipan
Family . Psychidae
k‘ Order - Lepidoptera

8)
i . Stem borer/ panicle borerlcapsule borer . ¢

AN, .. Dichocrosis puncliferals. L



Family

Order
7) Leaf rolier
S.N.
Family
Order
8) Root borer

S.N.
Family
order
9) Cut worm
S.N.
Family

Order

Pyraustidae

Lepdoptera

Plasioneura alysosa
Pyrauslidae

Lepidoptera

Hilarographa caminodes
Pyraustidae

Lepidoptera

Agroltis ypsilon

Noctuidae

Lepidoptera

10) Cardamom hairy czterpillar :-

S.N.

Family

Order

11) Root grubs

S.N.
Family

Order -
12) Aphids ;. -

S.N.

Family '

Order’
13) Whitefly
SN.
Farnily
Order

14) Rhizome Weevil

SN,

Lenodera w:HIata/AHacus atlas

Lesiocampidae / Saturnidae

Lepidoptera

Basilepta fulvicanae
Emaulipidae

Coleoplera

Pentalonia nigronervosa
Aphididae

Hemiptera

Dialeurodes cardamomi
Aleurodidae

Hemiptera

Prodioctes haematicus
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|

Family - Carculonidae ‘

order - Coleoplera

15) Lgaf roller/Hairy Caterpillar

S.N. - Eupterote cardamomi
Family - Eupterotidae
Order - Lepidoptera
1) Aphids/Banana Aphigs .. WQ"
SN, - Pentalonia nigronervosa
Family - Aphididae
Order - Hemiptera

Marks of Identification . f

The wingless aphid is dack brown pyri-from measuring 1.3 mm in length and with 6
segmenled anlennae which are longer than the body. Abdomer is dark brown, shining and

slightly bulged. The winged form is dark brown, elongated and pyri fcrm. They are lohger tham the

wingless form.

Na ture of damage :- ' sy 2

The aphids feed on the leaf Sheath and pseudostem. The insuct cause 'Iittle dir.ec:t dam age
but is of considerable significance being a vector of cardomom motaic or also known as katle
dis ease or Amomum mosaic and Toorkey disease. The aphids are disseminated in cardamom
pla ntation mostly by crawling from plants by the contact of foliage at the top and along the s oils.
The differentiating spike and the floral part are very Succeptible to a,hid altack. The infestation

03U Maiply dUNKY Muy & MV,

Life history :-

The reproduction takes place parthefiogenetically. The longeity of adult varies from 8 to
26 days. A single female may produce as many as 4 offsprings in 24 hr. with an average of 14.
Th dy . lopment is completed through 3 and four moults. There are 21-24 generation in a year.
e develo

Comitrol Measures :- '

q . wiHwuin a0 EQ D A-B0% sl ol Kl gt Wesle. the spray should couests
C by WK Dl ) ; i :

th f whorls and collor region (the region which louch to the sojf)
€ |eaf whor ' ’



2 Uproot and burn all the affected collateral hostii any
3 Biological Control - Cocmnella stransversahs have often recorded.
EntomofungusVerticillium intelextum.

4. Solil application of Qranular insecticides Phorale 10G or Carbofuron 3G.

qyyz) Cardamom Thrips :-
S

o , ~
. N - Sciothrips cardomomi :

Farmily - Thripidae

Order - Thysanoptera

The cardamom thrips is the most destructive pest of cardamom is $outh India. The adult is
gra yish-brown and measures 1.3. mm in length. ¢
\r\ﬁ*’\

/(ature of damage :-

The Lhrips cause damage by sucking cell sap. Adult and larvae lacerate and feed on plant
sap from tender shools panicles and capsules. The attack on flower stalk result in sheding of
flovvers, panicles, stalk also become stunted and do not bear flowers. And il also altack on

growing 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%.
Life cycle :-

The pest is active throughout the year except during uie monsoon season. The female lay
5 to 71 eggs at randomly on all feeding area of the plants. The young nymphs emerge from the

eggs in 9 to 12 days. Thz first two nympnal inslars are aclive and grow by feeding on plant saps.
Life cycle is completed in 25 to 30 days.

/ Conitrol measures :-.

1. Spray 0.05% D‘émethoate 30EC or Quinolphos 25 EC as incidence is noticed.

. »
2. Regulate the shade in plantation.

3. Remove djry'leaf sheath before first spraying.

4. Use resistant varieties.

3. T'he natural e“f—‘mies'"kt-‘ Crysopa spp. and anthodarid bugs are general predators predale

[}
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o the adulls and larvae in the figlg

.

% o\
3) Stem & capsule borer / Panicle ang Capsule horer : })

s. N. - Dichocrosis punctiferalis —
Family - Pyralidae
Order - Lepidoptera

Itis a serious pest. If's Incidence .more occur in cardamom nursery and plantation also.

Mark of Identification :- '

The full grown catefpii_lqr measures 25 to 30 mm in length reddish brown with bl ack

bloiches all over the body. And pale strips on the lateral sides. The moths are orange yellow \with
blaa ck marking on both wings.

%
QP Na ture of damage :-

The pest infestation is mainly during Sept.-Oct. & Jan.-Feb. coir ciding with panicle, capssule
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 panisles and inmatﬁre capsisles
and later stage into shoots and feed on internal lissues. It also eats avsay the tender seeds of the
yotang berries. ' o

},9 Co mtrol measures :-
1. “The infésted shoot and cépsule may be collected & destroyed.
2. Spray of carbaryl 2.5 Kg/ha and repeat at 18 days intgrval.

3. Spray monocrotophos 0.075% or fenthion 0.075% during Jan/ Feb and Sept / Oct. o[
Vome M bor ¢ on lcavts and
ale of owlposidlons-  lay eg9S on
sefd Pwcl of dhe fl-w/'

)ns:‘dc Jlm. eecc] o) Seyn€

Jime n Prass Jhat CO lleods
afdex Ff-‘cc’?s.

L]

\:: \
Syt of  pupapadion -

111



. [ Pu§t§ of Ginger And Turmeric
\ a1 B #
0%1) Rhizome Fly :-
S.N. . Mimegrallo coeruleifions
Samily - Micropisidae
drder - Diptera

Exercise No. 28

[2) Shoot borer :- (Caster Capsule borer)

5. N. i

Family - ‘Pyralidae
Order - Lepidoptera

(3) Turmeric skipper :-

S. N. - Udaspes folas
Family - Hespiridae
Order - Lepidoptera

(4) Bihar hairy caterpillar :-

S. N -
ramily - Arctidae
Order - Lepidoplera

(5) Banana lace wing bug :-

S. N, s Stephanistis lypica
Farily - Tingidae

Order - Hemiptera

(6) Yam Scale/ Rhizome scale

S. N . - Aspidiella hartii

Fa mily -

Or der - Hemiptera

Spilosoma oblique

Dichocrosispunctiferalis

(1) Rhizome Fly :- Mimegralla coeruleifrons

Owder - Diptera

Economic Importance :-

[}
'
t
4



Rhizome fly is becoming serious menace in the cullivation of
no

lurn
earinMS. 1eNC and ginger

recent Y Crop i

Marks of Identification :

Adult flies are mosquito like but large in size with slender body and |o;‘g '
i i s. T .
plack in colourtransperant wings with ash colour spots. Eggs are small creang a he body is
‘ while in

apodus and measure 9-15 mm length and 1-9 mm in breadth, ——

/Nalufe of Damage : The maggots on hatching bore into the shoots and finallsv feeds on devea g i
o 3 : i opin
rhizomes, resulting into rotting bf rhizomes. Dead hearts are also seen due to primary injury !p thg
: . - O
rnaggots which bore the shoot$ in the beginning. _ €.

Life history : Flies are noticed {n the month of Aug.-Sepl. The eggs are laid on l6wqr suface of
leaves as on expose rhizome or on surface of the soil. The maggols on hatching bore in the
shoots and finally feed on _developing rhizomes, pupation takes place in decaying rhizome or i n the
soil. The incubation period is of 3.5 days, the larval period last for 13.8 days. The pupation 1asts
for13.5 days. The fly completes 1+ 5 life cycle in 38-62 days. '

/ C ontrol measures :

’

1) Prenventive measure like destruction of stray'plants in off season.

2) Sélection of healthy rhizome for planting. .

g

3) Removal and destruction of dead hearts and rolting rhizomes after t1e 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 20m| + C:arbendazim 50wp 10g in

101'it water before planting.-
6) Cover the exposed rihizomes wilh 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 anyore
of Fallowing like Quinalphos 5G/Phorate 10G @ 20 kg/ha followed by lignt irrigation or sprayirng
witkw 0.05% Quinalphos 25 EC as soon as the infestation is noticed.

2. B®ihar Hairy caterpillar : Spilosoma obliqueArctiidae : Lepidoptera

Pestis distributed in Bihar, UP, MP and Punjab. it is polyphagus pest. Damaging stage i5
cate=rpillar.
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10-50 mm in len

mark of ldentifieation - The full grown caterpillar which measures 40-50 rmth eunw :‘ ath ang
11 acros [

pr ofusely cover with long grayish hairs  The moth measure about 50 mm acioss 9 SPregy

.yes are blac
THe head. thorax and underside of the body are dull yellow. The antennae and ey .

Life history : The moths lays eggs 412 light green, sperical eggs in cluster on underside ?f Ieaves_
The eggs hatch in 8-13 days and during first two stages the tiny caterpillar feeds- greg'anously but
afterwards they dispersed widely in search of food. When fully grown larva spin a loose silkeq

TR S 1-2 weeks .
ca ccon in which pupation takes place in plant debris or in soil. The pupal stage last 1-2
The life cycle is completed in 6-12 weeks. There are 3-4 generation in year.

Nature of Damape :
p | -
Caterpillar eat leaves and soft portion of stem and branches. In severe infestation the plant
may ke 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 calerpillars in early stage and destroy them.

3) Chemical control - should be result as quicl'dy as possible before larva develops the migratory

temdency. 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 Lace Wing bug :Stephanilis lypica, Tingidae : Hemiptera
Host‘plar)t_s — Banana, coconut, cardamom.

Nature of damage — The adult and nymphs feed on leaf sap, leayeg

; Mmay be dwarfed and
deslroyed with yellow patches and necrotic spots. Nymphs and adult may b

€ Seen congregated on

undler surface of leaves combines effects of either feeding and toxic saliva may pe Serious

$ [}
Lifecycle : '

Eggs are laid in parenchymatus tissue of leaves. There may Many generg

) tion in‘a year on
per-ennial 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 leayeg



—_ EXERUbE NO. 29 ‘

Fam. Umbellferae
1) Aphids  S.N. — Myzus persicae
2) White fly S N. ~ Bemisia tabaci
3) Pentamid bug — S.N. — Agonocelu.nubilia

4) Leaf earing caterpillar SN. - Agrolis spp. ,Helicoverpa armigera
Spodoptera spp.

5) Tobacco eating caterpillar ~ S.N. - Spodoptera litura

Family - Noctuldae : Lepidoptera

% Tobacco leaf eating caterpillarS.N. ~ Spodoplera litura,Family — Noctuldae : Lepidopt era
Economic importance - Cosimopalitan and polyphagus mfestnng various crops in the world.
™ Marks of Identification : Moths are medium size, stem with forewmg gray to dark brown in colour

with weavy marking. Hind whigs arewhitish with brown border. Larva caterpillars ure strongly built
pale greenish brown and smooth with dark margin on prothoracic plate.

ature ofidamage - The caterpillar wﬁen young feed gragargeously on leaves and juicy stem and
becomes isolated at later stage of growth. In severe case plant defoliated.
Host plants - Tobacco; 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.
Zontrol measures :
1) Colleclion of egg masses and caterpillars at initial stage
2) Ploughlng 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 Quinalphos
0.05%.

4) Spraying of fungal insecticide like Verticellum lecanni @ 3 gm/lit
5) Spraying of SLNPV 250 LE/ha is effectivé for control of this part.

6) Use of pheromone traps @ 8to 10 traps/ha is useful for minimizing the population of this pest.

AMUHFY



)) Rhizome Scale (Apichedla hartii). Hemiptera

This pest infests the rhizome under storage

/tgtu re of Damage : Adults and larvae feed on plant sap, leading to shrivelling of rhizomes and
buds resulting in poor germination.

/Mﬁnager.nent :
1) Discard severely infested rhizomes.
2) Soak seed rhizomes in Quinalphos (0.1%) prior to storage and sowing.
5) Turmeric skipper :Udaspes folus, Lepidoptera

< . 4 .
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.

. -

Ccontrol ; 1) Collection and destruction of the affected leaves along wi‘h larvae.

2) Spray the crop with Carbarl 50 WP 40 gfn or Monocrotophos BGW;SC 15 ml per 10 lit. of water.

P



