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INTRODUCTION

Chilli, Capsicum annum L. (2n=24) is one of the
important cash crops grown in amost all parts of the
country and iswidely grown in the tropics and subtropics
aswell asunder glass housesin temperateregions. Itis
commonly used as condiments, the pungency in chilli is

A field experiment was conducted at experimental field of the Department of Horticulture,
Mahargjpur, J.N. Krishi Vishwa Vidyalaya, Jabalpur (M.P.) during winter season of
2009-10. Inchilli, six species of insect pests and two species of cocinellid predator and
one braconid parasitoid of aphid were enumerated. At first sucking pests like whitefly,
thrips, aphid and jassid were appeared at 7 days after transplanting and remained
active till onset of reproductive stage. The Lepidopteron borers viz.,, Helicoverpa
armigera and Spodoptera litura tobacco caterpillar and gram pod borer appeared
were the next group of insects appear on the crop during reproductive stage and
remained there till the crop matures. All these are the key pests of chilli in the region
which caused colossal yield losses. The natural enemies observed were two species of
lady bird beetle and a parasitoid of aphid. Parasitoid of aphid was observed when the
crop was about 63 and 84 daysold, respectively i.e. the reproductive stageit isevident
that the natural enemies was present on the aphids when which remained active up to
the third week of March i.e. aphids population were disappeared in the reproductive
stage of the crop.

How to view point the article : Chintkuntlawar, P.S., Pawar, U.A. and Saxsena, A.K. (2015).
Insect pest complex of chilli, CapsicumannumL. and their natural enemiesin Jabalpur. Internat.
J. Plant Protec., 8(2) : 270-278.

due to a substance “capsaicin” (Kumar et al., 2005).
Indiaisamajor producer, exporter and consumer of chilli.
Theareaof chilli inthe country is 794 thousand hectares
with an annual production of 1304 metric tonnes and
productivity of 1.6 metric tonnes/ha (Anonymous, 2013).

The major states growing chilli in the country are
Andhra Pradesh, Gujarat, Karnataka, Madhya Pradesh,
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Maharashtra, Orissa, Rgjasthan, Tamil Nadu, Uttar
Pradesh, West Bengal etc. Andhra Pradesh ranks first
both in area and production (Anonymous, 2005). In
Madhya Pradesh areaunder chilli crop is54.41 thousand
hectare, with total production of 93.57 metric tonnesand
productivity with 1.71 metric tonnes/ha (Anonymous,
2013). Themgjor producing districtsare Khargone, Dhar,
Khandwa, Indore, and Betul (Anonymous, 2005).

The area under Madhya Pradesh is high whereas,
production and productivity isless significant. Although
there are number of factors responsible for depressing
theyield of chilli but incidence of variousinsect pestsis
one of major bottlenecks of production.

The insect pests which cause significant damage
to the crop are comprises of more than 39 genera and
51 species of insects and mite species in the field as
well asin the storage (Hosamani et al., 2005). Pestsare
dynamic in nature and successions of pests occur with
the nature of the agro-ecosystem and reports are
available on the succession of the insect pests of chilli
from the different parts of the country. Various insect
and non-insect pests infest chilli; of which thrips,
Scirtothrips dorsalis Hood (Thripidae: Thysanoptera)
is considered as most destructive pest leading to 30 to
50 per cent yield lossunder severeinfestation (Bhede et
al., 2008). Thripsaoneisreported to be amajor pest of
chilli in south Indiaand in M.P. (Patel and K hatri, 1982)
and Gujarat (Patel et al., 1983) causing 25-50 per cent
loss of yield. Whereas, Narvaria (2003) reported 60 to
74 per cent lossinyield. Till date 55 pests are reported
toinfest chilli crop (Jadhav et al., 2004).

Inlight of these facts and changing scenario of pest
complex investigations were planned to study insect pests
and their natural enemies associated with chilli crop
ecosystem.

MATERIALANDMETHODS

Succession of insect pestsand their natural enemies
were studied on chilli genotype MHCP-307. Crop was
raised following all recommended agronomic practices.
Mention datail of nursery raising. Seedling at 3-4 |eaved
stage were transplanted at 25 days old seedlingsin main
plot size of 72 sg. mwith spacing 50cm x 45cm. Regular
observations were taken immediately after germination
in the nursery as well as in the transplanted plot and
continued till last picking of fruits. The sequenceinwhich
the pests and natural enemies appeared was noted on
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25 tagged plants, for sucking pest complex (whitefly,
thrips, aphidsand jassids) nymphs and adults popul ation
were recorded on six leaves (two each from bottom,
middle and top) of each plant whereas borer complex
were recorded on whole plant (Fig. A). Observations
were recroded twice in a standard week. The crop was
kept unprotected for this purpose. The sequenceinwhich
the pests appeared was also noted. The status of different
insect pests recorded was determined on the basis of
the damage caused by them.

HY) 1 u Hemiptera (H)

g11%}

» Lepidoptera (L)
(H)
340, Thysanoptera (T)

= Coleoptera (C)

® Hymenoptera (Hy)

Fig. A: Order wise distribution of insect pests
infesting chilli at Jabalpur during 2009-

2010

RESULTSAND DISCUSSION

Thefindingsof the present study aswell asrelevant
discussion have been presented in Fig. 1to 4 and Tables
lto4.

Whitefly, Bemisia tabaci (Gennadius) (Hemiptera:
Aleyrodidae) :

Both nymph and adult whitefly were the damaging
stages and feed by sucking on thelower side of the | eaf.
First appearance of whiteflies was observed when the
crop age was about 7 days i.e. vegetative stage (45"
SW) (Table 1 and Fig. 1). From the figure it is evident
that the pest was present on the crop during the
reproductive stage and remained active upto the first
week of April (14" SW) i.e. the maturity stage of the
crop. However the pest was not observed during 3 and
4" week of March (11" and 12" SW).

Chilli thrips, Scirtothrips dorsalis (Hood)
(Thysanoptera: Thripidae):

First appearance of chilli thripswere observed when
the crop age was about 21 days i.e. vegetative stage
(47" SW) (Table 1 and Fig. 1). Nymph and adult thrips



Date of Obs.

Tablel: Success

INSECT PEST COMPLEX OF CHILLI & THEIR NATURAL ENEMIES

SW. Insects Crop  Crop growth
Common name Scientific name Order Family age stage
(DAT)
10 Nov., 2009 45 Whitefly Bemisia tabaci (Gennadius) Hemiptera  Aleyrodidae 7 Vegetative
17 Nov2009 46 Whitefly Bemisia tabaci (Gennadius) Hemiptera Aleyrodidee 14 Vegetative
24 Nov2009 47 Whitefly Bemisia tabaci (Gennadius) Hemiptera Aleyrodidae 21 Vegetative
Thrips Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae
1 Dec 2009 48 Whitefly Bemisia tabaci (Gennadius) Hemiptera Aleyrodidee 28to Vegetative and
to to Thrip Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae 56 Reproductive
29 Dec 2009 52 Aphid Aphis gossypii (Glover) Hemiptera  Aphididae
1 Jan 2010 1 Whitefly Bemisia tabaci (Gennadius) Hemiptera Aleyrodidae 63 to  Reproductive
To to Thrips Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae 77
19 Jan 2010 3 Aphid Aphis gossypii (Glover) Hemiptera  Aphididae
Lady bird beetle  Coccinella septempunctata (Linnaeus) Coleoptera Coccinellidae
Menochilus sexmaculatus (Fabricius)  Coleoptera  Coccinellidae
26 Jan 2010 4t08 Whitefly Bemisia tabaci (Gennadius) Hemiptera Aleyrodidae 84to  Reproductive
to Thrips Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae 112
23 Feb Aphid Aphis gossypii (Glover) Hemiptera  Aphididae
Lady bird beetle  Menochilus sexmaculatus (Fabricius)  Coleoptera  Coccinellidae
Aphid parasitoid Aphidius colemani Hymenoptera Braconidae
2 Mar 2010 9 Whitefly Bemisia tabaci (Gennadius) Hemiptera  Aleyrodidae 119 Reproductive
Thrips Scirtothrips dorsalis (Hood) Thysanoptera ~ Thripidae
Aphid Aphis gossypii (Glover) Hemiptera  Aphididae
Lady bird beetle  Menochilus sexmaculatus (Fabricius)  Coleoptera  Coccinellidae
Aphid parasitoid Aphidius colemani Hymenoptera Braconidae
Fruit borer Helicoverpa armigera (Hubner) Lepidoptera  Noctuidae
9 Mar 2010 10 Whitefly Bemisia tabaci (Gennadius) Hemiptera Aleyrodidae 126 Reproductive
Thrips Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae
Aphid Aphis gossypii (Glover) Hemiptera  Aphididae
Lady bird beetle  Menochilus sexmaculatus (Fabricius)  Coleoptera  Coccinellidae
Aphid parasitoid Aphidius colemani Hymenoptera Braconidae
Fruit borer Helicoverpa armigera (Hubner) Lepidoptera  Noctuidae
Jassid Amrasca bigutula (Ishida) Hemiptera  Cicadellidae
16 Mar 2010 11 Whitefly Bemisia tabaci (Gennadius) Hemiptera  Aleyrodidae 133 Reproductive
Thrips Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae
Aphid Aphis gossypii (Glover) Hemiptera  Aphididae
Lady bird beetle  Menochilus sexmaculatus (Fabricius)  Coleoptera  Coccinellidae
Aphid parasitoid Aphidius colemani Hymenoptera Braconidae
Fruit borer Helicoverpa armigera (Hubner)
Jassid Spodoptera litura (Fabricius) Lepidoptera  Noctuidae
Amrasca bigutula (Ishida) Hemiptera  Cicadellidae
23 Mar 2010 12 Thrips Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae 140 Reproductive
Aphid parasitoid Aphidius colemani Hymenoptera Braconidae
Fruit borer Helicoverpa armigera (Hubner) Lepidoptera  Noctuidae
Jassid Spodoptera litura (Fabricius) Lepidoptera  Noctuidae
Amrasca bigutula (Ishida) Hemiptera  Cicadellidae
30 Mar 2010 13 Thrips Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae 147 Reproductive
Jassid Amrasca bigutula (Ishida) Hemiptera  Cicadellidae
Aphid parasitoid Aphidius colemani Hymenoptera Braconidae
6 April 2010 14 Whitefly Bemisia tabaci(Gennadius) Hemiptera  Aleyrodidae 154
Thrips Scirtothrips dorsalis (Hood) Thysanoptera  Thripidae Reproductive
Jassid Amrasca bigutula (Ishida) Hemiptera  Cicadellidae

SMW (Standard Meteorological Week)

Obs. = Observation SW = Standard week CAD = Crop agein days CGS = Crop growth stage
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were the damaging stages and feed by rasping and
sucking on theleaf, tender shoot, flower budsand fruits.
Under heavy infestations, when buds and flowers are
attacked, abortion usually occurs. Thripsattack may a so
result in premature fruit shed. Thrips feeding causes
scarring of flowersand skin blemishesand distortion of
fruits(scarring, russeting, fruit cracking or splitting), which
affectsfruit quality.

Fromthefigureitisevident that the pest was present
on the crop during the vegetative stage, reproductive
stage and remained active upto the first week of April
(14" SW) i.e. the maturity stage of the crop

Aphid, Aphis gossypii (Glover) (Hemiptera:
Aphididae) :
First appearances of aphids were observed when

PAWAR AND A K. SAXSENA

the crop age was about 28 days i.e. vegetative stage
(48" SW) which both nymph and adult feed on tender
shoot and underside of leaf forming colonies they suck
sap and secrete a sticky honey-dew which encouraged
asooty mould growth on shoot and leaves (Table 1 and
Fig. 1). From the figure it is evident that the pest was
present on the crop during the vegetative stage and
remained active upto the first week of March (9" SW)
i.e. the maturity stage of the crop.

Jassids, Amrasca bigutula (Ishida) (Hemiptera:
Cicadellidae):

First appearance of jassids observed on 26" Feb
2010 at the crop wasabout 126 daysoldi.e. the maturity
stage (9" SW) (Table 1 and Fig. 1). From thefigureitis
evident that the pest was present on the crop during the

Tobacco__ A (133-154)
caterpillar
126-161
8 Jassid—| ( )
119-161
§ Gram pod borer— ( )
® % parasitized | (84-147)
% aphids
é Ladybird beetle— (63-147)
0 Aphid— (28-140)
g
*g Thrips— (21-161)
- (140-154)
= White fly— 140 ==
(154-161)
T e O N
14 28 42 56 70 84 98 112 126 140 154 161"
(7-42) Vegetative (42-84) Flowering (84-161) Fruiting
(42-161) Reproductive stage
Crop age (in days)
Fig. 1: Succession of insect pest complex and natural enemies on chilli at Jabalpur during 2009-10
Common name Scientific name Order Family
Chilli thrips Scirtothrips dorsalis (Hood) Thysanoptera Thripidae
White fly Bemisia tabaci (Gennadius) Hemiptera Aleyrodidae
Cotton Aphid Aphis gossypii (Glover) Aphididae
Jassid Amrasca bigutula (Ishida) Cicadellidae
Gram pod borer Helicoverpa armigera (Hubner) L epidoptera Noctuidae
Tobacco caterpillar Spodoptera litura (Fabricius)
Ladybird beetle complex Menochilus sexmaculatus (Fabricius) Coleoptera Coccinellidae
Coccinella septempunctata (Linnaeus)
Aphidus (Parasitized aphid: Mummies) Aphidius colemani Hymenoptera Braconidae
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reproductive stage and remained active upto the first
week of April (14" SW) i.e. the maturity stage of the
crop. Nymphs and adult suck sap from plant attacked
plant turn pale colour.

Gram pod borer, Helicoverpa armigera (Hubner)
(Lepidoptera: Noctuidae):

First appearance of gram pod borer larvae was
observed when the crop was about 119 daysold i.e. the
maturity stage (9" SW) early instars feed on leaves and
then turn on fruitswhich bore hole on part of fruit (Table
1and Fig. 1). Fromthefigureit is evident that the pest
was present on the crop during the maturity stage and
remained active up to the first week of April (14" SW)
i.e. maturity stage of the crop.

Tobacco caterpillar, Spodoptera litura (Fabricius)
(Lepidoptera: Noctuidae):

First appearance of tobacco caterpillar was
observed when the crop was about 113 days old i.e.
reproductive stage (8" SW) (Table 1 and Fig. 1). From
the figure it is evident that the pest was present on the
crop during reproductive stage and remained active up
to the forth week of March (13" SW) i.e. the maturity
stage of the crop.

L adybird beetle complex, Menochilus sexmaculatus
(Fabricius) and Coccinella septempunctata
(Linnaeus) (Coleoptera: Coccinellidae):

Thenatural enemy lady bird beetle grub and adults
were the predators, which devour eggs of some
lepidopteran insect pests, nymph and adult stages of soft
bodied insect species viz., whitefly, aphids, jassids and
thrips etc.

First appearance of ladybird beetle complex was
observed when the crop was about 63 days old i.e.
reproductive stage (Table 1 and Fig. 1). Fromthefigure
it is evident that the natural enemies were present on
the crop during the reproductive stage and remained
active up to the third week of March i.e. aphids
population were disappear.

Aphid parasitoid (Aphidius), Aphidius colemani
(Hymenoptera: Braconidae) :

The female wasp insert egg into the body of both
immature and adult aphids, as well as winged and
wingless forms of aphids can be parasitized. The larva
remains within the aphid’s body feeding on the internal
tissuesand eventually killsit.

TheAphidius larva pupates within the aphid body
and spinsacocoon which, in turn, makesthe aphid body
wall appear gold or bronze in colour. Thisis known as

Mean population of (nymph and
adult) per 2 leaves

—e—Whitefly —@—Thrips —#— Aphid —— Jassids

0 - —d—

45 46 47 48 49 50 51 52 1 2 3 4 5 6 7
Standard weeks

8 9 10 11 12 13 14

Fig. 2 :

2010

SMW (Standard Meteorological Week): Incidence of sucking pest complex on chilli at Jabalpur during 2009-
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an aphid “mummy”. The adult wasp will chew a neat
circular holein the abdomen of the mummy and emerge.
Thisholeisvisible once the Aphidius has emerged. First

appearance of a parasitoid on aphid was observed is
visible once the Aphidius has emerged when the crop
was about 84 daysoldi.e. thereproductive stage (Table

SW. Mean population of (adult and nymph) of sucking pest complex / 2 leaves/ plant
Whitefly Thrips Aphid Jassid
(Mean of the (Mean of two (Mean of two (Mean of two
observations/S.W.) observations/S.W.) observations/S.W.) observations/S.W.)
U M L Mean 9) M L Mean U M L Mean U M L Mean
45 040 025 035 033 000 000 000 000 000 000 000 000 000 000 000 0.00
46 075 060 055 063 000 000 000 000 000 000 000 000 000 000 000 0.00
47 075 155 075 102 055 08 030 055 000 000 000 000 000 000 000 0.00
48 13 105 075 105 290 230 145 222 130 140 175 148 000 000 000 0.00
49 125 090 125 488 210 145 135 163 105 060 09 085 000 000 0.00 0.00
50 255 165 170 197 175 175 135 162 100 09 140 112 000 000 0.00 0.00
51 080 09 025 067 015 08 025 040 110 105 065 093 000 000 0.00 0.00
52 100 125 0.85 103 065 040 0.60 0.55 115 155 165 145 000 000 0.00 0.00
1 050 045 090 0.62 060 055 010 0.42 080 165 050 098 0.00 000 000 0.00
2 060 045 020 042 070 060 025 052 175 060 025 087 000 000 000 0.00
3 040 050 020 037 035 030 005 023 155 165 055 125 000 000 0.00 0.00
4 040 060 070 057 010 005 010 008 460 225 170 28 000 000 0.00 0.00
5 110 095 105 103 08 050 005 047 275 540 250 355 000 000 0.00 0.00
6 270 220 190 227 035 070 010 038 38 570 390 448 000 0.00 000 0.00
7 240 300 220 253 020 065 015 033 665 620 225 503 000 000 0.00 0.00
8 18 170 170 175 000 030 015 015 330 355 505 397 000 000 000 0.00
9 140 045 035 073 040 050 045 045 635 725 790 717 000 000 000 0.00
10 045 065 020 043 080 100 070 083 340 470 440 417 015 005 005 0.08
11 015 020 015 017 165 175 150 163 035 09 035 053 010 040 015 022
12 000 000 000 000 140 18 130 150 000 000 000 000 035 045 005 028
13 000 000 000 000 450 450 390 430 000 000 000 000 010 040 035 028
14 045 065 025 045 275 295 180 250 000 000 OO0 000 055 045 0.05 035
14 =
—#— Gram pod borer
12 4 —8— Tobacco caterpillar
ke) é_ 10 =
S =
= 8
27
S8 6 o
S g
§S 4
=5
[3]
Q@ 2
0 = —_—
8 9 10 11 12 13 14 15
Standard weeks
Fig. 3: Incidence of Lepidopteran borer complex on chilli at Jabalpur during 2009-10
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1 and Fig. 1). From the figure it is evident that the Compilation of the information on insect pest
parasitoid was present on the aphid when crop in  succession on chilli reveal ed that 6 species of insect pests
reproductive stage and remained active up to the  appeared at different stages of crop growth which

third week of March. constituted 3 species of Hemiptera (34%), 2 species of

10.00 + o
9.00
8.00 ~g— Ladybird beetle 100
7.00 —— % parasitized aphids "
6.00
5.00 60
4.00
3.00 20
2.00 N
1.00
0.00 0

Fig. 4 : Occurance of natural enemies on chilli at Jabalpur during 2009 - 10

Incidence of Pest complex and natural enemies on chilli at Jabalpur during 2009-10
Insect pests and Natural enemies

Mean population of (adult and nymph) Mean population of Mean population of grub % parasitized

Standard _of sucking pest_ complex / 2_Ieav05/ plant_ Igrvae/ plant _ and ad_ult/ plant aphids by

weeks Whitefly Thrips Aphids Jassids H.armigera S litura Ladybird beetle unkn_ovyn
(C. septempunctata parasitoid

And M. sexmaculatus)

45 0.33 0.00 0.00 0.00 - - - -

46 0.63 0.00 0.00 0.00 - - - -

47 1.02 0.55 0.00 0.00 - - - -

48 1.05 222 148 0.00 - - - -

49 4.88 1.63 0.85 0.00 - - - -

50 1.97 1.62 112 0.00 - - - -

51 0.67 0.40 0.93 0.00 - - - -

52 1.03 0.55 145 0.00 - - - -

1 0.62 0.42 0.98 0.00 0.00 0.00 1.50 0.00

2 0.42 0.52 0.87 0.00 0.00 0.00 2.00 0.00

3 0.37 0.23 1.25 0.00 0.00 0.00 1.50 0.00

4 0.57 0.08 2.85 0.00 0.00 000 2.50 20.47

5 1.03 0.47 355 0.00 0.00 0.00 7.50 28.28

6 2.27 0.38 4.48 0.00 0.00 0.00 19.50 38.16

7 2.53 0.33 5.03 0.00 0.00 0.00 24.50 50.97

8 1.75 0.15 397 0.00 0.00 0.00 86.50 52.78

9 0.73 0.45 7.17 0.00 4.50 0.00 68.00 57.76

10 0.43 0.83 417 0.08 12.50 0.00 26.00 7191

11 0.17 1.63 0.53 0.22 13.00 1.50 2.00 78.08

12 0.00 1.50 0.00 0.28 2.50 6.00 2.00 100.00

13 0.00 4.30 0.00 0.28 4.00 3.00 0.00 0.00

14 0.45 2.50 0.00 0.35 0.00 0.00 0.00 0.00
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Lepidoptera (22%), 2 species of Coleoptera (22%), 1
species of Thysanoptera (11%) and 1 species of
Hymenoptera (11%), respectively (Table 2 and Fig. 4).

Preference of sucking pest complex on different
level of plant canopy :

Whitefly, Bemisia tabaci (Gennadius) (Hemiptera:
Aleyrodidae):

Comparison of mean whitefly population (Table 3)
on different levels of plant canopy recorded that
maximum population was recorded in lower (12.5
whitefly/2 leaves) followed by upper (9.65 whitefly/2
leaves) and middle (9.09 whitefly/2 leaves) but al upper,
middle and lower combinationsi.e. U/M, M/L and U/L
which was show statistically non significant.

Chilli thrips, Scirtothrips dorsalis (Hood.)
(Thysanoptera: Thripidae):

Comparison of mean thrips population (Table 3) on
different levels of plant canopy recorded that maximum
population was recorded inmiddle (10.75 thrips/2 leaves)
followed by upper (10.34 thrips/2 |eaves) and lower (7.22
thrips/2 leaves) but all upper, middle and lower
combinations i.e. U/M and U/L which were show
statistically non significant and M/L which was show
statistically significant and mean value is 3.87 and
observed value of t (=5.63).

Aphid, Aphis gossypii (Glover) (Hemiptera:
Aphididae):

Comparison of mean aphids population (Table 4)
on different levels of plant canopy recorded that
maximum population was recorded in middle (28.37
aphids/2 leaves) followed by upper (25.56 aphids/2
leaves) and lower (22.31 aphids/2 [eaves) but all upper,
middle and lower combinationsi.e. U/M, M/L and U/L
which was show statistically non-significant.

Jassids, Amrasca bigutula (Ishida)(Hemiptera:
Cicadellidae):

Comparison of mean jassids population (Table 3)
on different levels of plant canopy recorded that
maximum popul ation wasrecorded inmiddle (3.5jassds/
2 leaves) followed by upper (2.5 jassids/2 leaves) and
lower (1.3jassds/2 leaves) but al upper, middleand lower
combinationsi.e. U/M, M/L and U/L which was show
statistically non-significant.
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