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PROBLEMS OF INSECT PESTS IN BRASSICAS AND RESEARCH WORK
AT PANTNAGAR

G.C. Bachan
fibctract

Rapeseed/mustard is attacked by about 38 imsect pests, out of which muetard aphid, Lipaphis
erysini (Kaltenbach), mustard zawfly, Athalia proxima (klugi, painted bug Bagrada cruciferarur
(Kirk), leaf miner, Chromatomyia horticela and BRihar hairy caterpillar, Spilesoma obligua
fwalker) are of major concern. fmong these, mustard aphid ic a national pest responsibie for
causing 54.2% yield loss on country basis. The avoidable losses in Brassica campestris var. Toria
and Sarson, B. jurcea ard B. napus due to insect peste have been ectimated to be S3.60, 77.96,
£9.38 and B3.23%, respectively.

Food and oviposition preferences by cawfly and ite develoement, pupation and baskirg hehaviour
have been discussed. Similarly, food preference, plant part preference and screering technicues
like growth and development, honey dew and cafeteria teste have been discussed for aphid.
Mechanzim of resictance in RW-2--2, AW 15-6 and B-85 {glosey! have been discusced based on
biochemical and physziclogical charactere.

Management of sawfly and aphid by the use of inaezticides has been Eiabn“ate and effect of
inserticides on aphid populatiom, oil and pretein co t piant gllid credator have
been aresented.

Among oilsseds, rarpesead-nustanrd Eouresand
occupies se JC place both in caterpillar
and Hrod th

covering
and sharin
in oi

contribut
vegetakle 0115 in
mroduction of . tonnes., I :
contributes 16% of the total

=Y
- w

production of rapeseed-pucstard The 1 2= ¥ insect rpest
the world. inspite of compies on rapeseed-mustard vatry

zatisfactory contributicn, the per from SZ.60 to BE,25% being highest
hectare vield is only 6.94 aquintals orn Brazszica rnapus and lowest on
as against the world average of Teria, Table I. Avoidable losces
2.62 quintals/ha, though we are more in Funiab  and lesz in ULF.
better o+f than some other '. In oather states the avoidabls
countries. The rapeszeed-mustard ez are found to be I.48% irn
production wasc 4.89 and 30.% ihar (102, 25— in FRaiasthan

quintals/ha in Ethicria and the

%% in Earnataka (28) and SB0OG
n

Netherlands, respectively. in BGujarat {11), At Navgaon,

E jasthan, the aveidable loszes
In India, one of the maior chearved were 44,17, 14.&8 and
conetraints in the production of S1.25% with aphid zlone, sawfly and
rapeseed-mustard is the ravane painted bug and erntire pest complex
caused by insect pests. Among 38 respectively on Varuna while an
attacking rarpeseed species, mustard Fusa Falyani imustard wvarieties!
aphid (Lipaphis eryzimi the losses wetre 2.3, 17.6% and
Kaltenbach), mustard painted but, T 24%, respectively (4). In
(Bagrada cruciferarum kirk), leaf Faizabad (U.F.) the losses caused

miner {Chromatonyia horticola by insecte, except aphid, wers



22.23%
sarson,

in Toria, 28.8%

7.257

in rai {(mustard)

o7

(4). The avoidable losses
Pantnagar are presented in Table

in yellow
and

15.6% in gobhi sarson (B. rapus)

Table 1.

Insect complex on rapeseed/mustard

Common name/scientific name

Stage of damage

Nature of dasage Intensity of the

Crop Pest pest at Pantnagar
A. Major pests

Mustard aphid All stages Nymph and  Sucking sap Moderate/High

adults
Lipaphis erysini Kalt.
Mustard sawfly Seedling Brub Defoliation Moderate
Athalia proxima Klug
Painted bug Seedling Nysph and  Sucking sap Trace
{Bagrada cruciferarum Kirk. and Pod adults
Leaf miner Leaf Later Mining leaf - do -
Chromatomyia horticola paggots
Bihar hairy caterpillar Early/ Caterpillar Defoliation Low
Spilosoma obliqua M. later

B. Minor Pests

Flea beetle Coty- Adult Shot holes -do -
Phyllotreta cruciferae ledons
Peach aphid All stages  Nysph/ Sucking sap Very low
ayzus persicae Sulzer adult
Cabbage aphid - do - - do - - do - Nil
Brevicoryne brassicae Linn.
Cotton aphid - do - - do - - do - Nil
Aphis gossypid B.
Cabbage butterfly Leaves Caterpillar Defoliation Trace
Pieris brassicae Linn.
Cabbage leaf Webber Leaves/ - do - Webbing - do -
Crocidolania binotalis 1. pods
Cabbage Semilooper Leaves - do - Defoliation Low
Plusia orichalcea
Diamond back moth -do - - do - -do - Trace
Plutella xylostella Linn.
Whitefly - do - Nymph/ Sucking sap Nil
Bemisia tabaci Genn. adult
Lutwora Seedling Caterpillar Cuts germinating Trace

Agrotis segetus D. & S.

plants




Table 2. Some new insect pests on rapeseed-mustard at Pantnagar

Cosmon name/scientific Stage of damage Nature of damage Intensity
nase Crop Pest

Stesborer Stea Maggot Bores the stea Trace

Melangogromyza cleone

Banded flea beetle Cotyledons  Adult Making shot holes Trace

(to be identified)

Pantatomid bug Seedling/  Nymsph and  Sucking sap Low

(to be identified) pod adults

Lygaeid but Matured Nysph and  Sucking seed content Low

(to be identified) pods adults

Curculionid beetle 30 days Grub Bores at cortical Trace

(to be identified) crop region
Table 3. Avoidable losses (%) caused by insects Mustard Sawfly

in Brassica crops (1984-87)
Thie ie one of the important

Places Toria Sarson Mustard Napus insects of rapeceed/mustard at
Ludhiana (Punjab) - 97.1 94,2 81.8 seedling stage and causes 10-20%
Pantnagar (U.P.) 80.03 37.20 ¥.13 - loss in yield under normal
Kanpur (U.P.) 27.18  96.95 7%.14 - conditions but <=ometimes losses may
Hissar (Haryana) - 80.6 71.45 88.70 be even 100% in cevere attack.
Mean S3.60  77.96 49.38 85.25 Sawfly appears in mid September and
(AICORPD, 1987). remains active till January with

Table 4. Assesseent of yield losses (%) due to
insect pests at Pantnagar

Percent loss in yield

Varieties 1986-87  1987-88 Mean
Toria:

PT-25 34.18 9.16 21.67
PT-30 30.96 16.67 23.81
PT-T5 8.82 24,27 16.54
PT-303 19.12 13.72 16.42
PT-307 B 22.18 16,64 19.41
T-9 4.92 11.41 8.17
Mean 20.03 13,31 17.67
Mustard:

Kranti 43.86 20.18 32.02
Krishna M7 7.89 26,33
PR-35 .69 19.10 26.39
Varuna 32.62 14.49 22.55
Mean 38.73 15,41 27.07
Yellow sarson:

PYS-b 34,94 13.24 24.09
YST-151 39.47 2.1 .13
Mean 37.20 18.01 27,61

peak period of incidence during
October-November and also higher
during December particularly on
late sown mustard crop.

The attack of this insect starts
when <ceedlings are 2-3 weeks old.
This =tage of the crop is suitable
for egg laying, but as the plant
becomes older the preference for
oviposition reduces. The four-week
old crop is more damaged by this
insect as compared to the eight-
week old one.

Ovipositional preference

Ovipositional preference indicated
that B. campestris Var. Toria, B.
campestris Var. Dichotoma, B.
campestris Var. Sarson, B.
chinensis, B. rapa, B. juncea, B.

rugosa and Seinebra pinnatifida are
distinctly preferred over B. napus,
B. oleracea Var. Botrytis, Raphanus
sativus, Eruca sativa and Ilberis



aamara. No egge were laid on
Cherianthus cheiri and Tropaeolum
majus. Both laboratory and field

studies indicated that B. juncea,
E. alba, B. nigra and Sinapie alba
are more preferred by cawfly as
compared to E. napus and E.
carinata. Among the BR. juncea,
indigenous cultivars are more

preterred, Table 3.

Table 5, Ovipositional preference of mustard

sanfly
Egge laid

Host plant Nature of leaf 10 plants

Brassica juncea
RC-781 Smooth 57.80
PR-13 Smooth 12,20
Pr-18 Smosth 34,80
F-3242 Smooth 41,20
Varuna Smooth 36,00
Blaze Hairy 7.80
Matopolaska Hairy .20
Lethbridge Hairy .80
Stoke Hairy 2.80
Dono Hairy 13,00
Cultidoma Smooth 21,60
Brassica napus Smooth 4,40

Brassica rugosa FS-902  Intermediate 29.40

Brassica alba Hairy 22,40
Brassica nigra Hairy 7.60
Brassica tournifortii Smooth 4.80

SE (Mean! 5,67

Ch 154 15,84
Thies difference could be due to the
hairyness of the leaf which acts as
a barrier for oviposition in
addition to some unknown
biochemical and biophysical factors

(20, 22a).

Feeding prefetrence

Only the
Cruciferae and

plants of family

Tropaeolaceae are
accepted by agrube indicating the
narrow host range of this insect
was more on B. «campestris var
sarson, B. rape, B. Jjuncea and B.
oleracea var capitata and less on
E. napus, B. carinata, Raphanus
cativus, B. oleracea var botrytis,
B. oleracea var gongyloides and
leacst on dberisz amara and

859

Tropaeolum sp. Among the exotic
materiale,B. alba iz more preferred
followed by porbirava (B. Junceal.

B. napus az a whole, PC | and FC 2
(B. carinata) and B. nigra are
least preferred (22).

Backing behaviour

Basking behaviour of grub indicates
that larvae started coming out at
6.3 a.m. From cracke and crevices
of =0il and their maximum number
reached during 10-10.20 a.m. At
thiz <=tage larvae were c=een on
leaves and feeding. Fopulation
declined drastically between 12 to
1§ hre but again noticed at 16.30
hre., Few grubse were observed on the
l=zat on cloudy days (17).

Srowth and development

insect can complete ite life
on B. campestris vars. Toria,
toma and Sareon, B. chinernsis,
ekinsis, B. Jjuncea, B. nrnapus,
pa, B, oleracea
var. Botrytis, R. =zativus and T.
majus but not on Eruca sativa
(20, Full +fed larvae pupate in
spil. It prefers candy <=0il for
pupation having 16-20% spil
moisture. Heavy cpile are least
preferred (24 and 35). Emergence
and mating behaviour of thiz insect
have been studied in detail ({38).

—
[T -

7 N e

e n

[ e I e B B
SN M

5

rugesa,

amara, C. cheiri
high degree of
against this

Eruca zativa, .

and T. majus have
natural defence
insect. Flant juices from frecsh
leaves act as ovipositional
deprecssants and feeding deterrents
(27). Musztard leavees treated - with
1% glucosinolates and 0.1%
ieothiocyanates adversely affect
the biology of this insect when
offered for feeding. The higher
concentrations of 2, % and 4%
glucosinolate extracts and ¢.1 and
1.0 icothiocyanate extract resulted
in sharp reduction of larval
feeding. This reduction was more in
glucosinolate extract from B.
napus, E., =zativa and T. majus and
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than
napus

icothiocyanates from T. majus
in extracts from Toria, B.
and B. juncea =eeds (1, 2).

Control:

Soil application of Fhorate,
Carbofuran, Disulfoton and Aldicarb
at the rate of @1 kg a.i./ha is
effective in contolling this
incect. Among the various
insecticides namely, 10% BHC @ 20
kg/ha, 0.02% Chlorpyriphos, 9.03
Dichlorvos, 0.035% Endosul fan,
0. 04% Monocrotophos, €. 05%
Phenthoate and 0.025% Quinalphos
the use of 10% BHC dust is <=till
effective and economical followed
by Dicholorovos and Chlorphyriphos
(Table &).

Table 6. Chemical control of mustard sawfly on
rai (1987-68) at Pantnagar

Insecticdes Yield 9/ha  Cost-benefit
BHC @ 20 kg/ha 12.75 1:48.89
Chlorpvriphos @ 0.02 12.7% 1:17.50

Dichlorvos @ 0,03 13,00 1:26.74
Endosuifan @ 0,035 12,50 1:17. 10
Monocrotophos €& 0.04 12,92 1:11.47
Phenthoate @ 0.03 12,17 1:12.28
Quinalphos @ 0.025  12.33 1:15.18

Control - 9.17 -

Tolerant Germplasm

More than 730 Toria germplams have
been screened aginst czawfly and FT-
X0, PT-3E, PT-75, TLC-1, FT 41, PT-
48, PT-49 FPT-79, PT-BO, PT-B1, PT-
2, PT-8%, PT-500, FT-S01, FT-5078,

RAHT-17, TGC-1, TGC-Z, TGC-5, TH,
9903, TE-B202, THCSF-S4, DIDNS-SZ,
PT-12 and FT-203 were found

tolerant.
Among rai varieties, PR~-15, PR-Z4,
PR-100Z2, PR 1003, PR-29, RLM-29-25,
PR-18, PR-1, FPR-4, P-1/24, RL-11/1,
5412, 5501, RH-7-355, Rai %4, Raya-
159 and 5503 were found least
susceptible to sawfly.

Mustard Aphid

This ie one of the most important

constrainte in rapeceed/mustard
reduction in the country. The mean
reduction in yield of Toria is
14.9% and cometimes as high as 50%
at Pantnagar (20), in <=arson and
raya 468-94% and 27.64-66. 007,
respectively in Punjab (6}, 11.64-

97% in Delhi (12), 79% in BRihar
(), 95.25% in U.P. (200, 7Z.34 in
Orrica (15) and 21.3% (B) and 35.4

- 7Z.73% in Punjab with overall mean
damage of S54.20% on country basis
(7).

Population dynamics

Winged aphids arrive in the
afternoon in numbers and settle on
the plant. Yellow colour of the
flower ics one of the attracting
factors for theese aphids. In
general, on mustard crop aphid
appgars in  the mid of December and
itz population increaszecs gradually

reaching the peak in
January/February declining in
z=ubeequent monthe  and dizappears

in March/April, but on longer
duration crops such as B. napus and
5. carinata the highest aphid
population i  obeserved druing
March/April.

Food preference

Among B. campestris var, Toria,

sarson and B. juncea the last one
is less preferred by the aphid.
Between Toria and sarson, the
former one is more preferred and
aleo completes ite  growth and
development guickly. However, B.
napus ic more <cuitable for aphid
at ite flowering and pod formation
ctages in the abeence of B.
campestriz and B. iuncea. In
addition to these B. alba, B.
carinata, B. nigra, Sirapis alba,
R. =sativus, Cabbage, cauliflower,
knolkhol, B. rapa are important
hoste of this aphid.

Freference tect on different,
varieties and species indicated
that Porbiraya (rai), 5. azlba, PR~
18 (rai) and Varuna {(rai) are more



the varieites
napus, B. alba

preferred while all
of B. carinata, B.
and B. nigra are least preferred
at the inflorescence stage. In
general, the exotic material of B.
juncea are lecss preferred by aphid
ac compared to indigenous one (19),
Table 7.

Table 7. Number of aphid on inflorescence of
Brassica species/varieties

Species/ Species/
varieties Number#  varieties Number
Brassica alba b Brassica napus 2
Brassica carinata Altex k3
PC 1 I Dlivia 2
PC 2 ] Pant nt 2z
Brassica juncea Fant n2 4
Blaze it Tilde i
Lethbridge 14 Trance 2
FR-13 9 W 1312 z
PR~1B 19 Brassica nigra =
Porbiraya 2 Sirapis alba 22
Stoke 7

Varuna 18

# Cumulative, total of six days. Sachan and
sharma (19840,

Flant parte preference

Before starting the screening
program one has to ascertain the
suitability ot plant parts as
various parte and cstages differ in
several waye. Baced on the
preference and growth and
developmental <ctudies, the pod of
the Toria plant is most csuitable
followed by <=talk and tender leaft.
Hard leaves are mast unsuitable
(Z2). Bimilar reculte were aleo
obtained in mustard (Varunal where
pode and tender leaves were more
suitable (23).

Screening of germplacm

sources of
juncea large

both of
origin

To find out the
resistance in B.
amount of material
indigenous acs well as exotic
wac screened under field as well as
laboratory condtions. Under field
condtione, aphid damage rating (0-5
zcale), percent plant infestation
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and aphid
concsidered.

intenesity were
Under laboratory
condtions, growth and development
studies, honey dew excretion
techniques, cafeteria test for food
preference by apterous and cage
technique 4for a late aphids were
followed.

a) Growth and development: Under
this study different growth and
developmental parameters were
considered such as aphid survival,
developmental period, fecundity,
etc. which depicts the antibiosic
of the material (21).

Honey dew
allowed to

b} Honevdew excretion:
excreted by aphide is
f211 on bromocresol green treated
filter paper and blue spots develop
where heoney dew falles. The area of

thi= spot ies related to the amount
of honey dew excreted. As  more
honey dew ie  excreted more

susceptible becomes the host (18)
{Table 8).

Table B. Amount of honey dew (mm 3 excreted by
L. erysini on different varieties of

nustard (18}
Plant part
Varaieties# Leaf Inflorescence  Mean
Ri 2-2 (R} 23,25 25.25 24.25
RW 15-6 (R) 21.47 22, 2.8
B 85 (R) 2.5 26.42 24.83
RLM 198 (MR} 26,75 29.90 28.12
RH 7361 (MR) 30.16 1.2 31,00
T 6242 (MR} 28.00 30,08 39.04
Varuna {8) 41,00 45.16 42,08
Porbiraya (S) 8.17 43,75 40.71
3. alka (8 59.17 44.08 59.62

£D at 9

2,00 {Test plant)

0.94 (stage!

2.84 {Tect plant » ctage)

#F = Resistant, MR = Moderately resistant,
§ = Qusceptible

c) Cafeteria test for apterous

aphid: Test hoste are kept in the
periphery at equi distance and
aphide, starvecsted for 6 hre, are
releaced in the centre. The number
of aphids settling on test hosts

after a definite interval is



&2
counted (21).

d) Cage technique for alate aphids:
Cut ends of inflorescence or leaf
is kept in plastic vial containing
water or plant nutrient solution.
These vials are placed in the
circumference at equidicstance with
a radius of 70 cm. In the centre a
twig of B. campestris harbouring
apterous and winged aphide 1is
placed as a source of alate aphid.
The entire setup is caged with an
80 mesh wire cage. Number of alate
settled on the test plant ies
counted after six days (19.

Resicstant mustard varietiecs for
aphid

Variteie RW-2-2, RW 15-6, RW 18-29-
6, RW-33-2, RH 7846, B 8BS (glocssy,

RLM - 198, T 634Z, are
mustard aphid.

tolerant to

Mechaniem of recictance

The flowering inflorescence is the
main cseat of aphid infestation. The

poseible cause of more
susceptibility of toria and <=arcon
could be their tender, dence,

compact and thickly packed buds
offering highly <suitatle space for

aphid, whereas in B. juncea
inflorescence is usually long,
slender and hardy and provides
comparatively lese suitable space

for aphid settlement (13).

Brassica napus 1= cucsceptible at
inflorescence because of its yellow
colour and compactness, however,
the presence of wax on leaft at
early =tage of the crop renders it
unsuitable for aphid <cettlement.
The twige of B. carinata, B. nigra
and B. Jjuncea are stiffer and hence
are less preferred. 0Glossiness of
the leaf is also responsible for
lower preference in B. napus and B.
carinata (3).

Experiments were conducted to study
the poseible mechanism of
resistance in B. Jjuncea varieties

(16). ' Nine cultivars namely,
Varuna, Porbiraya and S, alba, RLM-
198, RH 7361 and T 6342 and RW-2-2,
RW 15-6 and B-BS (glossy} belonging
to susceptible, moderately
sucsceptible and recsistant groups,
recpectively, were celected on the

basies of their field performance,
population buildup, growth and
developmental parameters and

preference/non-preference teste.

1. Phyeical factor, trichome
dencity has no effect as Z.
alha has more hair but more
susceptitle.

| X]

. fAmong physiological parameters,
moicsture and pH of host ticscsue

have no effect on aphid.
Chlorophyll content has
negative correlation whereas
carotenoids have positive
relationship with aphid
population.

I. Biochemical parameterse such as
protein, sugar and oil content

in seed pod are more in
susceptible groups.

4. Fhenol
ceed pod impart
the plant.

content in stalk and
recicstance tc

Among plant nutrients, N, P and
Na were higher in the
csusceptible group. On the other
hand, k, Ca, Mg, ZIn and & were
higher in recicstant material.

w

Chemical control of aphid

i)Efficacy of incsecticides:
Decamethrin was most toxic
followed by Cypermethrin
FPhosphamidon, Mathyl-o-demeton,
Dimethoate, Monocrotophos,
uinalphos, Carbaryl,
Endosulfan and Sevisulf (31).
In another study, again,
Decamethrin was best followed
by Cypermethrin, Methyl-o-
demeton, Fenvalerate,
Fermethrin, Dimethoate

Fhosphamidon % quinalphos{(33).



ii} Field test: Out of 10
insecticides tested during
1986-87 and 1987-88,
Dichlorvos, Chlorphyriphos
and Fhosphamidon were better,
Table 9.

Among the granular cystemic

insecticides, phorate 10 G at

the rate of @ .5 kg a.i./ha

i most economical for the

control of mustard aphid in

rai crop {(Table 10G).
Table 9. Cost-Benefit ratios of chemical

contrel of mustard aphid

Cost/Benefit

Insecticides 1986-87 1987-68
Chlarpyriphos @ 0.023 1:8.48 -
Dichlorvos @ 0,033 116,07 1: 8.74
Dimathoate & 0.030 1:2.07 -
Endosul fan € 0.035 1:2.46 1210.26
Formothion @& ¢.023 1:3.73 -
Methyl-o-demeton & 0.025 1:2.35 .00
Monocrotophos @ 040 1:3.19 .92

Phosphamidon & €.032

1

i: 4
Phenthoate € (.050 - 1: 6,05

1: 5

1: I

Guinalphos & 0.025 1:3.6% &
Table 10. Aphid control by granular systemic
insecticides
Lose Yield
Insecticide {kq a.i./ha) {q/ha) Cost-Benefit
Carbefuran .3 12.92 1:2.7¢
L.¢ 13,00 1:1.05
1.5 12,66 1:1.09
Phorate 0.5 12,64 1:9.20
.0 23 1:3.77
1.5 13.00 1:2.64

Control - 10.8% -

iii) Compatibility with fungicide:
Dithane M-45 has csynergistic
effect on Fhosphamidon and
Dimathoate. However, fungicide
and Monocrotophos are
incompatible. Decamethrin,
Cyparmathrin, Methyl-o-demeton
and @uinalphos <«an be mixed
with fungicide without
appreciable loss in touxicity

{30,

iv)

V1t

wiil

Rapeseed—-mustard

pellinated by Apis
A. dorsata,
cp.

&3

Effect of sublethal
insecticides on
Because of improper
of incecticide and its use,
insecticides can produce
resurgence like conditionse at
very lower doses. Decamethrin,
Cypermethrin, Fenvalerate and
Fhosphamidon at LC 10 and LC
20 levels enhance fecundity
and treduce nymphal dutration
{(29).

doses of

aphide:
cselection

insecticides to

Methyl-o-demeton
most cafe followed by
imethoate, decamethrin and
cypermethrin. luinalphos,
shosphamidon not cate
{Z4).

Safety of
coccinellid:

[T
50

2

1 I

-

are

incecticides on o0il
Various insecticides

reported to change

value of the
application of
dimethoate increased the oil
content by 14.627% and with
other insecticides it ranged
from ©0.07 to 11.76% (3). At LC
50 level of Methyl-o-dematon,
Cypermethrin and Decamethrin,
thie increase 1is 1.27, 1.07
and 1.07%, im aphid +free
conditions (290,

Effect ot
content:
have been
the nutritive
plant. The

incecticidecs on
Incecticides

Effect of
protein contnent:
skowed an  adverce effect on
the rrotein content which
ircreacecs with the increase in
roncentration. Frotein content
ot mustard leaft and
inflorescence ranged from 2.7
to 3.51 and 2.82 to 3Z.44Y%,
recspectively in various
treatmente. Thie is low as
compared to control, 4.12 and

4,02%, respactively (25).

Follination

Crops are
carana JIndica,
A. florea and Melipona

Their peak period of activity
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is from 11.00 A.M. to 1.00 P.M. on
rai and 10.30 A.M. to 2.20 P.M. on
Toria during peak flowering period
(200,

Granular systemic
phorat and carbofuran,
for the control of mustard
not disrupt foraging
bees. Similarly
methyl-o-demeton,
endosulfan at 0.03
did not deter the
musterd crop (14).

insecticides,
when used
aphid do
activity of
phosphamidon,
dimethoate and
concentration
bees viesiting

Future Research Needs

1. Screening of germplasm far
insect pest resicstance.

2. 1t has been observed that
varieties cshow tolerance to
aphid at one centre but are
susceptible at another. Thie
could be due to their biotype

and such studiecs are needed.

come

X, Aphid arrival is not regular.
In come years it is severe but
in othere moderate or totally
absent. For large screening of
germplasm a continuous csource
of aphid is needed. Hence work
on rearing of aphid on
artificial diet must be
initiated which will also help
in understanding the role of
various organic and inorganic
constituents that are
responsible for resistance/
susceptiblility.

4, Evaluation of biocontrol
and their field
should be explored.

agents
application

studies of various
insect peste are lacking which
will help in finding out the
weakest link in their life cycle
that can be explored for their
management.

5. Ecological

References

1. Ahuja, D.B, and V.K. Sehgal. 1982 a. Effect
of seed extracts containing mustard oil

2.

4'.

10.

11,

12,

13

glucosides on feeding responses of mustard
sawfly grubs, Athalia proxima Klug, Indian J.
Entomol., 44: 34,40,

.1982b Effect of seed
extracts containing mustard oil glucosides on
the biology of mustard sawfly, Athalia
proxima Klug. Indian J. Entomol. 44 (X): 264-
272,

AICORPO. 1987. Annual progress report, 1986-
87, ICAR, Directorate of Oilseeds Research,
Hyderabad. 307-343.

AICORPD. 1988. Annual Progress Report, 1987-
B8, ICAR, Directorate of 0ilseeds Research,
Hyderabad: 309-349.

Arora, S.K., M.L. Saini, S. Sendhu and M.
Singh. 1949. Effect of insecticides on yield
and quality of Indian Mustard, Brassica
juncea L.} Czeren. Coss. Indian J. Agric.
Sciences, I9: 444-447,

Bakhetia, D.R.C. 1982, Pest manegement
strategies for rapeseed and mustard in India.
Paper presented at The National Seminar on
Production Problems and Prospects  of
rapeseed/mustard in India, held at I.A.R.1.,
New Delhi, August 9-10, 1982.

1983. losses in rapeseed
mustard due to Liphaphis erysisd (Kaltenbach)
in India. A literature study. Proceedings of
VI International Rapeseed Conference held at
Paris from 17-19 May, 1983, 1142-47,

Bindra, 0.S. 1970. Entomological research
provides hope for green revolution in
nilseeds. Tehlan Patrika, 2: 24-34,
Chaudhary, S.K. and C.S. Roy, 1975.
Evaluaation and economics of some insecticdes
for the control of mustard aphid, Lipaphis
erysini Kalt. on rai (Brassica juncea Linn.).
Indian J. Entomol., 37: 244-268.

Hameed, S.F. and S.L. Durbay, 1983, Losses
due to insect pests in North Bihar. In: Crop
losses due to insect pests. Special issue.
Indian J. Entomol., 1: 134-144,

Patel, R.C. and J.R. Patel. 1983. Crop
loseses due to insect pests in Gujarat state.
In: Crop losses due to insect pests. Special
issue, Indian J. Entomol., 1: 27-32.

Phadka, K.B. 1980. Strategy for increasing
rapeseed and mustard production through pest
control. Proc. FAI Group Discussion on
increasing Pulse and Oilseeds Production in
India, New Delhi, Sept. 4-5, 1980.

Rai, B. and V.K. Sehgal. 1975. Field
resistance of Brassica germplasa to mustard
aphid, Lipaphis erysisi Kaltr enbach.). Sci.
Cult., 41: 444-45,

Rajput, K.S. 1988, Investigations on the




15,

16.

17.

18.

19.

21

2,

thermo regulation and foraging activities of
honeybees during winter. M.Sc. Thesis,
6.B.Pant University of Agriculture and
Technology, Pantnagar, india.

Rout, 6. and B. Senapati. 1967. Insecticidal
experiments for the control of msustard aphid.
Pflschutz Nachr, Bayer, 20:681-486.

Sachan, S.K. 1987. Investigations on
resistance to Lipaphis erysiai (Kaltenbach)
in Brassica junea ({cossan). Ph.D. Thesis,
6.B. Pant \University of Agriculture and
Technology, Pantnagar, India.

Sachan, 6.C. and R.C. Chhibber, 19Bé. Basking
Behaviour of Athalia proxima Klug. Cruciferae
Newsletter, No.11: 103,

, and S.K. Sachan. 1987. Honey dew

excretion by Lipaphis erysisi as a criterion
for assessing susceptibility in Brassicas.
Cruciferae Newsletter, No. 12: 93.
Sachan, 6.C. and Sumati Gharsa. 1985,
Preference of Brassica species inflorescence
by a late Llipaphis erysisi (Kaltenbach).
Crucifere Newsletter, No. 11: 106.

, 6.P. Singh and N.L.M. Tripathi.
1985, "Entomology” in: Dilseeds Research at
Pantnagar, Directorate of Experiment Station,
6.B. Pant University of Agriculture and
Technology, Pantnagar: Technical Bulletin Ne.
111: B4-89,

, and Sumati. 1985. Developaental
behaviour of Lipaphis erysiai (Kaltenbach) on
sose mustard varieties. Paper presented at
the National Conference on Key pests of
Agricultural crops at C.5. Azad University of
Agriculture and Technology, Kanpur from Dec.
21-23, 1985,

.1985 a. Incidence of
Athalia proxisa (Klug) on species and
varieties of Brassica. Cruciferae Newsletter,
No. 10, 128-129,

. 1985b. Preference by
Liphaphis erysini (Kaltenbach) for tissues of

Brassica juncea Var. Varuna Cruciferal
Newsletter, No. 10: 127-128.
, and N.L.M. Tripathi. 1986,

Influence of so0il type on pupation of Ahalia
proxisa (Klug). Cruciferae Newsletter, No.
11: 104-105, ‘

. 1987,
Effect of sublethal concentration of
insecticides on protein content of mustard
leaf and inflorescence. Cruciferae
Newsletter, No. 12, PP BO.

26.

2.

65

Sehgal, V.K., K.K. Bhattacherya and K.N.
Singh. 1973. Food preferences in mustard
sawfly grubs, Athalia proxima  (klug)

{Hysenoptera: TEnthredinidae). Sci. Cult. 41:
430-33.
Ram Mjagir. 1977. Plant natural defenses in
cruciferae and Tropaeolacae aginst mustard
sawfly, Athalia proxssa (Klug). indian J.
Ecol., 4 199-205
Thontedarya, T.S. and 1.6. Hiramath. 1983.
Losses due to insect pests in Karnataka. in:
Crop losses due to insect pests. Special
issue. Indian J. Entomol., 1: 43-53,
Tripathi, N.L.M. 1985, Effects of sublethal
concentrations of insecticides on mustard
aphid, Lipaphis erysiai (Kaltenbach). Ph.D
thesis, 6.B.Pant University of Agriculture
and thechnology, Pantnagar, india.

, 6.C. Sachan, 5.K. Versa and P.K.
Pathak. 1983, Studies on the compatibility of
Dithane M-45 with insecticides for the
control of rapeseed mustard pests. Pestology,
7 {N: 5.

.1985. Relative efficacy of some
synthetic pyrathroids and other insecticides
aginst  Liphhis  erysiai  (Kaltenbach).
Pesticides, 19(2): 26-28.

1984, Develpsental behaviour of
Lipaphis erysiai (Kaltenbach) on different
parts/states of Brassica campestris var,
toria. Indian J. Entomol., 48(3) : 295-300.

.1988 a. Lliboratory evaluation of
sope  synthetic pyrethroids and  other
insecticides  aginst  Lipaphis  erysimi

{Kaltenbach). Indian J. Plant Prot. , 16 {1):
33-9.

.1988 b, Relative toxicity and safety
of some synthetic pyrathroids to Coccinella
septuspuncatata, Indian J. Plant Prot.,
16(1):87-88.

Veraa, R.K. 1987. Preference of Athalia Pr-
oxisa (Klug) to some Brassica culativars and
its mating and pupation behaviour. M.Sc.
thesis, 6.B. Pant Unviersity of Agriculture
and Technology, pantnagar, inida.

Yadav, C.P.S. 1983, Crop losses due to insect
pests in Rajasthan state. in: crop losses due
to insect Pests. Special issue. Inidan J.
Entosol., 1. 84-87.





