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ABSTRACT

Background: Maruca vitrata is an economically important cryptic insect pest in pigeonpea. Caterpillar, the damaging stage hides in
the webs thus escapes the contact with insecticides thus making an effective insecticide also ineffective. Hence, the role of some tall
statured intercrops in the manipulation of pigeonpea crop environment for reducing the incidence of this webbing caterpillar was
studied.

Methods: Studies were conducted at NPRC, Vamban, Pudukottai dt., Tamil Nadu to study the effect of different intercrops in reducing
the incidence of Maruca vitrata. During kharif 2016-17 and 2017-18, M.vitrata incidence was compared among the intercropping
systems (pigeonpea with pearlmillet, sorghum and maize in 1:6 ratio) and sole pigeonpea crop. IPM modules were formulated in
which botanical spray (NSKE 5% at bud initiation stage) and spray of recommended insecticide (indoxacarb 15.8 EC-0.7 ml/It at
flowering and 15 days later) were integrated with intercropping practice and tested for efficacy against this borer pest.

Result: Intercropping of pigeonpea with pearlmillet was effective in managing the spotted pod borer. Coccinellids and spiders were
more in intercropped pigeonpea than the sole pigeonpea crop. Synchronized flowering times of short duration pigeonpea and intercrops
would have facilitated the transfer of natural enemies from intercrops to pigeonpea and this may be the one of the reasons for the
lower insect population. IPM module | (pigeonpea intercropped with pearlmillet, NSKE and indoxacarb sprays) was effective in
reducing the spotted pod borer damage. In IPM module |, yield of 770 kg/ha was obtained as against 550 kg/ha in sole pigeonpea

crop. Among the IPM modules, high B:C ratio of 1:1.66 was recorded with IPM module I.
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INTRODUCTION

Among the insect pests that cause economic loss by
attacking the pigeonpea crop at flowering and pod
development stages, spotted pod borer, Maruca vitrata
Geyer (Crambidae: Lepidoptera) is the most important one.
M. vitrata larvae feed by remaining inside the webbed flowers
and mass of flowers and pods. M. vitrata became a
predominant insect pest in recent years in all the pigeonpea
growing areas of India. This pest is the major factor
responsible for heavy loss in early, medium and late maturing
pigeonpea genotypes (Sahoo, 1995; Shanower et al., 1999).
This concealed feeding complicates the management of this
pest as pesticides and natural enemies have difficulty in
penetrating the shelter to reach the larvae (Sharma, 1998).
M.vitrata became a persistent pest in pigeonpea. It
establishes early on the crop, young larvae cause substantial
damage at flower bud stage itself and reduces the crop
potential for flowering and fruit setting. Due to it's cryptic
habitat, this insect remains unnoticed in the field by the
farmers and management is also difficult because the
insecticide sprayed could not reach the insect inside the
flowers and webbed mass. So, it is imperative to search the
alternative strategies to manage this insect effectively other
than the chemical insecticides. Moreover, insecticides pose
several health hazards due to their neurotoxicity,
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reproductive toxicity, carcinogenic nature (Aman et al.,
2018). Integrated pest management does not exclude the
use of insecticides but restricts their use as there is a growing
awareness of the negative impact of the chemical
insecticides. As an alternative to the application of chemical
insecticides, practice of growing more than one crop
simultaneously on the same field i.e., intercropping can be
explored as a management method. Efficiency of
intercropping in insect management is the direct result of
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increase of biological control agents in the field and complex
volatile interactions that result in the failure of insect in proper
identification of host plant. In this background, the present
study was undertaken to evaluate the role of different
intercrops in the manipulation of pigeonpea crop
environment for reducing the incidence of webbing
caterpillar, Maruca vitrata in an eco-friendly manner.

MATERIALS AND METHODS

Experiments were conducted at National Pulses Research
Centre, TNAU, Vamban, Pudukottai District, Tamil Nadu
during 2016 to 2019 to investigate the role of intercropping
and it's integration with other integrated pest management
components in reducing the incidence of legume pod borer,
Maruca vitrata. In this study, field trials were laid out during
kharif 2016-17 and kharif 2017-18 with the pigeonpea
variety, VBN 3 in which pearlmillet, sorghum and maize were
intercropped in 1:6 ratio. Pigeonpea sole crop was
maintained for comparison (control). Five replications were
maintained for each treatment. During the flowering period,
observations on number of M.vitrata flower webs/50 rachis
(inflorescence of 30 cm length) were taken at weekly
intervals during the peak incidence of M.vitrata in both
intercropped and sole pigeonpea. Starting from the early
pod formation stage to maturity, observations on number of
M.vitrata damaged pods per 300 pods in each treatment
were taken at weekly intervals in both intercropped and sole
pigeonpea crops. Per cent pod damage was calculated for
each treatment. During each observation, natural enemy
population was also recorded in all the treatments. In this
experiment, comparatively pearlmillet was found to be the
best in reducing the spotted pod borer infestation when
intercropped with pigeonpea. With regard to the other
intercrops evaluated i.e., maize and sorghum, mixed results
were obtained with no significant difference. So, for testing
and comparison, all the three intercrops were taken in to
consideration. Three IPM modules were formulated in which
intercropping practice was combined with the spray of
botanicals (NSKE 5%) and need based spray of
recommended insecticide (indoxacarb 15.8 EC - 0.7 ml/lt).
details of IPM modules are as following.

Particulars Intercrop  Spray details

IPM module | Pearlmillet NSKE (5%) spray at bud

IPM module Il Sorghum initiation stage and spray of
IPM module Il Maize indoxacarb 15.8 EC (0.7 ml/lt)

at full flowering stage.
Pigeonpea sole crop - -

Five replications were maintained for each treatment.
During the flowering period, number of M.vitrata flower webs/
50 rachis was counted at weekly intervals in all the IPM
modules and sole pigeonpea plots. During pod formation
stage, observations were taken on per cent pod damage of
M.vitrata in various IPM modules and sole pigeonpea crop
(300 pods/treatment) at weekly intervals and observations

were continued upto maturity. During each observation,
natural enemy population was also recorded in all the
treatments. At harvest, yield data of both main and inter crops
were recorded and cost benefit ratio was calculated. Crop
equivalent yield (CEY) was calculated for each intercropping
system by using the following formula

CEY =
Yield of the intercrop (kg/ha) x Price of intercrop yield (Rs./kg)

Price of main crop (Rs./kg)

RESULTS AND DISCUSSION

Evaluation of the efficacy of intercrops for the
management of Maruca vitrata (Kharif 2016-17)

At first week after flowering, no. of M.vitrata webs/50 rachis
ranged from 5.0 (Pigeonpea + pearlmillet) to 9.0 (Pigeonpea
sole crop) (Table 1). At second week after flowering, natural
infestation of spotted pod borer has increased and 23
M.vitrata webs/50 rachis was recorded in pigeonpea sole
crop. During this period, among the intercropped pigeonpea
crops, comparatively less number of webs was observed in
pigeonpea+pearlmillet intercropping system (18/50 rachis)
and pigeonpea+sorghum intercropping system was on par
with this with 20 M.vitrata webs/50 rachis. This is in
accordance with the general opinion that arthropod pests
out breaks were more likely to occur in monocultures than
in polycultures. Similarly, Nath and Singh (1998) stated that,
intercropping with non-host plants reduced the incidence of
insect pests whereas intercropping with similar plant type
increased the pest problems.

Observations recorded at third week after flowering
revealed significantly less number of webs (16/50 rachis) in
pigeonpea+pearimillet intercropping system as against 25/
50 rachis in pigeonpea sole crop. Pigeonpea + sorghum
and Pigeonpea + maize intercropping systems were on par
with each other with 20 to 21 webs/50 rachis. The same
trend was observed at fourth and fifth weeks after flowering
also. The mean no. of M.vitrata webs/50 rachis was less in
pigeonpea intercropped with pearlmillet (10.4) followed by
pigeonpea intercropped with maize (13.4) and pigeonpea
intercropped with sorghum (13.0) while in pigeonpea sole
crop, it was 16.2. Shravankumar et al. (2018) reported low
relative abundance of pigeonpea insect pests when
pigeonpea was intercropped with sorghum followed by pearl
millet when compared to the sole crop of pigeonpea. Per
cent pod damage by spotted pod borer was also significantly
reduced in pigeonpea + sorghum than in other treatments.
Mohammed and Rao (1998) reported 15.0 to 9.7 per cent
reduction in H. armigera pod damage in pigeonpea +
sorghum intercropped plots than the sole crop.

At early pod development stage, comparatively less pod
damage (8%) was observed in pigeonpeatpearlmillet
intercropping system, while in pigeonpea sole crop it was
13 per cent. Pigeonpea + sorghum and Pigeonpea + maize
intercropping systems were on par with each other with 10
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g 2 g L N = to 11 per cent pod damage. This is in agreement with the
[To] < < — .
g 2 2 3 N S, N S, N : = 39 reports of Sule Hassan (2018) who reported less population
5 g n =~ - = oo of aphids (Aphis craccivora Koch.) and thrips (Megalarothrips
g 8 " g g g s ® o sjostedi Trybom) and less incidence of cowpea pod borer,
5 § g2k Naseg 8 8 Maruca vitrata in cowpea + sorghum intercropping system.
2 3|0 N A R A T PR Ampong-Nyarko et al., 1994 also confirmed the importance
of intercropping as a method of reducing pest attack in
f int pping thod of red g pest attack
c |8 < ® < cowpea. In contrast, Nampala et al. (2002) reported
o |& ol & ol increased pod borer and pod sucking bug populations in
; 03 H 4 d pod b d pod sucking bug populat
o ™ ™ N~ i i
2 3 3 3 cowpea when mixed cropped with sorghum. At pod
- B R R R development stage, minimum pod damage of 11% was
= g ° § = § S § = § E § recorded in pigeonpea+pearlmillet intercropping system
gFgagd-g-8a32 followed by pigeonpea + maize (13%) and pigeonpea +
- - - = sorghum (15%). In pigeonpea sole crop, 18 per cent pods
% were damaged by this borer. At pod maturity stage in
- @ g & choBor2g pigeonpea+pearlmillet intercropping system, 13 per cent pod
) S 2 % = ~ e © o S <S8R damage was observed and this was significantly less than
g 2 8 8 9 ddo the pod damage (20%) observed in pigeonpea sole crop. In
3 E pigeonpea + sorghum and pigeonpea + maize intercropping
'§_ = B R . - systems, 17% and 16% pod damage was recorded respectively
o= s g NoPo®mMody and both were on par with each other. Same trend was
E CR2ogd g g 88 P '
8 g B (= = < N\ 3 < S PRI observed with the observations at pod harvest stage. Sekhar
o e - - - = et al. (1997) and Rao et al., (2003) reported that sorghum
o p 9
) intercroping with pigeonpea reduced pigeonpea sucking
28 o = P I insect pest, leaf hopper infestation significantly than the sole
IO =T ¥ S0 5+ 0 ®
2 F|° < S 6w do 8 4N | crop. When the mean per cent pod damage values from
5 ° S =2 = &de early pod development stage to harvest were observed,
reduction in M. vitrata pod damage (10.8%) was very clear
c 2 2 z g due to the intercropping of pearlmillet while mean pod
g | H H H damage in sole crop was 17.3 per cent. The present findings
< 2 g 8 o o were in agreement with the statement of Ahoaka-atta et al.,
S 1993 that damage by pod borers on cowpea was less when
= © - - o i T i
S| o L oS oBhombob § § !ntercropp(_ed Wlth. maize. However, Ezueh .(1991) reported
£|9 ) o & w ™ increased infestation by spotted pod borer in cowpea when
Li > 3 N © ©g I8 d infestation by spotted pod b p h
g S - = = —ee° intercroped with cereals. Singh (2002) observed maximum
=5 w N pod borers damage in sole pigeonpea crop than the
§ § = <§( 8 % S b= = & oA N S intercropped pigeonpea. He reported that the intercrops in
= N ™ ™ ™ : . . . . .
; o ~ = = oo pigeonpea i.e., sorghum, rice, pearlmillet and maize were
S| S o - . 6 o o on par with each other in reducing the pod borer damage
g2 =< 2525282888 however, significantly superior to sole crop. He has also
5% SlmeNgN g6 3Z recorded minimum per cent damage of tur pod fly,
§ S . ) Melanagromyza obtuse in pigeonpea + sorghum
3| s _ o 5o Sosmo S g § intercropping system.
o| 2 - SR IJILIS N o Coccinellid beetle population was more in intercropped
© - = pigeonpea (14-15/10 plants) than the sole crop (12.0). Spider
<
s ; . - o~ population ranged from 5 to 6 in intercropping systems and
g, % S oBboilmo ’g 3 in sole crop 2 spiders per 10 plants were observed. In
c 6w NN Q6 Yo N | D . .
= = 8 T d s gl E intercropping systems, less spotted pod borer damage and
? % more natural enemy population were observed during this
(&) b1 . . . .
i 2 I = study. Synchronized flowering times of short duration
-f % % 3 § % pigeonpea and sorghum would have facilitated the transfer
° o} E g ° P of natural enemies from intercrops to pigeonpea and this
[S] - . .
L @ + + + 3 § may be the one of the reasons for the lower insect population.
1] a 1o} 5] 1o} @ o . . .
o g Q Q Q e I Evaluation of the efficacy of intercrops for the
A o e c c c c 8 L . .
9 ° @ 2 g 2 3 N <§z management of Maruca vitrata (Kharif 2017-18)
Q 8 o (=) [} (=) [} a)
e = o o o o ool At first week after flowering among the different treatments,

owverseo 3



Habitat Manipulation: An Important Component of IPM in the Management of Webbing Caterpillar, Maruca vitrata (Geyer) in Pigeonpea

g 2 g cFobesob I8 no. of M.vitrata webs/50 rachis ranged from 3.0 (pigeonpea
= g A= g S 8 S g S 8 3Q + pearimillet) to 6.0 (pigeonpea sole crop). No significant
59| @ = - = Zee° difference in spotted pod borer incidence was observed
g Q among pigeonpea+maize, pigeonpea+sorghum and
s E| 8 pigeonpea sole crop systems. At second week after
S ol = @ @ E o 0 © . . . . .
S5 2 | Tt FToFeoegag flowering, pigeonpea+pearlmillet intercropping system
S |YTa"aY¥d4°s 22 recorded less number (3.0) of M.vitrata webs/50 rachis and
S pigeonpea + maize intercropping system was on par with
< this with 4.0 webs/50 rachis (Table 2). In pigeonpea sole
g T 0% 2z o crop, 7 webs were recorded per 50 rachis. At third week
218 & & ® after flowering, significant difference was observed in the
©e o 2o o infestation of spotted pod borer between pigeonpea
= e = o2 sl w +pearlmillet intercropping system (4/50 rachis) and
2 lod oo mdNR pigeonpea sole crop 8/50 rachis. Same trend was noticed
gty 23 during fourth week after flowering also. At fifth week after
flowering, pigeonpea+pearimillet and pigeonpea + maize
2 intercropping systems were found to be on par with each
28 B orRomom®lY other with 3.0 M.vitrata webs/50 rachis while in pigeonpea
EflggNageliog8y sole crop, it was 8.0.
%] — Q 4 d 4 ™ 4 ’
%, E < & & &d-° At the end of the trial, pigeonpea intercropped with
£ pearimillet was found to be effective in reducing the
R S 5 _5_fbwo infestation of spotted pod borer by recording a mean number
o o o . .
§ 2 g S 8 g : S ; < ‘°_’| o o of 3.0 webs per 50 rachis followed by pigeonpea
2 |8 ¢ 2 Jd 2 Yo intercropped with maize (4.4). In pigeonpea sole crop, mean
[7] . . .
o number of webs per 50 rachis was 7.0. Reduced incidence
& 13 % s 2. S 9o om of cowpea aphid when intercropped with maize than on sole
_i @2 R ° S 8 s 23 § § cropped cowpea was reported by Sinthananthem et al.
3 3 g 3 g - 3 - o 1990) and Ogenga-Latigo et al, (1992). At early pod
53 geng g y p
development stage in pigeonpea sole crop, 10 per cent pod
amage was observed. en compared to this,
© ~ o o d g b d. Wh pared to th
= § < ) -+ < pigeonpea+pearlmillet and pigeonpea + maize intercropping
Ky = e s I 2 systems recorded 5 per cent pod damage and were found
§ to be effective in reducing the damage by this borer. At pod
= e S oS obob 28 development stage, pearlmillet intercropped pigeonpea
g Z2loN oo 283 recorded less pod damage of 7 per cent as against 14 per
E " - - - Zee° cent in pigeonpea sole crop. Pigeonpea + sorghum and
g é w S L5 .5.50 3 pigeonpea + maize intercropping systems were on par with
= © — (=) (=) .
2 a Y <9 S s ¥Q9 each other wi (o} er cent pod damage.
> O>§°H2N3N°N®m h other with 9 to 10 p t pod damag
S| 2 -~ - = oo Intercropping showed positive influence in reducing the
g § L s s s s % insect infestation. This suggests that pest migration after
5| g |[EZ 2 8 8 =) 8 ) g 3 ‘% 'g initial establishment was possibly inhibited by the non host
y| E = g o o Y505 plants as physical barriers to inter or intra row migration
| 2 within intercrop treatment. The conspicuous pest reduction
g = S.s s QoW ; ; ; inati
2|l 5 |z 2| oSol in sorghum — pigeonpea dicrop combination may be because
el s O T N NP N sorghum made inter row migration very difficult for spotted
< c . . .
| < pod borer, Maruca vitrata during later stages of pigeonpea
5 ¥ S s s =33 crop development. The reduction of H.armigera infestation
o = LlomoSoSToib p p g
= - %’: o Sw vy o & 3 due to sorghum as intercrop can be attributed to two factors.
s - = = Tee° The simultaneous flowering of pigeonpea and sorghum
(&) b1 . . . . . .
i e 2 I o might have caused distribution of H. armigera population
£ 3 E 2 o c§ & on main crop pigeonpea and intercrop, leading to less
5| £ o > 3 ) = o . !
| @ o} S g o S muden_ce of the pest Qn main .crop. Overlapplng of pod
L] o + + + 3 Joi formation and flowering of pigeonpea with ear-head
Yl e 32 g 32 g g ® formation of sorghum might have reduced the feeding
Z g § § § § § % damage to main crop pigeonpea by the pest (Srinivasa Rao
2| 2 2 2 ©2 2 ooz et al., 2006).
— k= o o o o O nl«
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Same trend was observed with the observations at pod c o 12 5 N
maturity and pod harvest stages. With regard to mean per 3 Py H A H
cent pod damages in various treatments, intercropping = 2 d N o
pigeonpea with pearlmillet was effective in managing the
infestation of spotted pod borer and recorded a mean per 2 b - N
. . . . - O o 0 o < o © o 0 o ©~
cent of 6.8 while in sole pigeonpea crop it was 12.8 per bre % < : S ; o : S g 3
cent. Intercropping sorghum in cowpea reduced the damage o < 2 Zd Zd Y 4o
of legume pod borer on cowpea (Omalo et al., 1993). Flower, g
seed and pod damage levels were low in pigeonpea 3 > s.o2 s o
intercropped with maize, sorghum, ragi, pearl millet and '§ 85 % oy ol 2 3 2 PR
cowpea (Ganapathy, 1996). Intercropping with sorghum, Z|* g @ PYTeg T8 T8 53
sowing during the first fortnight of June and removing 3
leguminous weeds reduced pod borer damage in pigeon E
pea cultivar, Asha (Gopali et al., 2010). In intercropping = 0 s 2. 2 T owm o
systems, low insect infestations are reported due to many 57353323233
factors that include physical protection from wind, shading 8233 "9 ~"8"833
(Litsinger and Moody, 1976), prevention of dispersal g =
(Kayumbo, 1975) production of adverse stimuli, olfactory k= %
stimuli camouflaged by main crop (Aiyer, 1949), presence :%f @
of natural enemies (Tonhasca, 1993) and availability of food s 8 R 2 2 R
. . P |9 o WMo o No o
(Fukai and Trenbath, 1993). Lowered resource concentration, =« <Dt 3 ; ‘,_2 : ?-°| 2 ﬁ 'cz q 9
other diversionary mechanisms, trap cropping, plant density ~ 4 o o8 o-Ho0o
factors and plant physical obstruction account for 22.5 per
cent reduction in insect population. Increase in natural
control agents i.e., predators and parasites account for 15 c 2 2 3 2
- . o +l +l +l +
and 10 per cent respectively. Masking, camouflage and 2 0 0 ™ ™
repellency account for 12.5 per cent each. Overall natural 3 Q Q S
enemy action controlled about 30 per cent of crop pests
and the remaining known cases were controlled by other
factors (Baliddawa, 1985). » n s _a _a s N~ ©
Due to the presence of intercrop in between the main é g ) é S, & S. % 8 S 2 ) g §
crop, crop microclimate variables i.e., canopy temperature S § .g eI Yeg s
(Tc), canopy - air temperature differential (CATD) and relative 218 =
humidity in crop canopy (CRH) were altered. Tc was higher I § S5
in pigeonpea with intercrops than in sole crop of pigeonpea. _g o g é
Sorghum as intercrop increased the Tc to 32.5°C compared ; _g z' s 3‘&) c5 05050583
to 30.5°C in sole pigeonpea (30.5°C). High CRH values were 5| S < @ : S 3 © ; 9 S 38
recorded in pigeonpea with sorghum (Srinivasa Rao et al., IR ~ - = = oo
2006). The higher relative humidity under tall canopy £ S
together with shading is likely to favour the activity of insects g 5
in intercrops also (Srinivasa Rao et al., 2004). g gl e Ylo s obomaon § g
Natural enemy population (coccinellid beetles and © B I IS S A= B R B
spiders) were more in intercropped pigeonpea than the sole f v ol - T T Tee
pigeonpea crop. Flowering crops can be used as attractant :,9) 2 :%
plants to encourage coccinellids such as C. sexmaculata, 2 > E
C. septempunctata and Brumoides suturalis in and around kS 23ilobobobod $
pulses (NIPHM, 2014). Studies by Ogenga-Latigo et al., § - - <§t TRgLGgIB2TS
1992 and Kyamanywa et al., 1993 have shown that in crop a = - - = Tee
mixtures, variations were observed in herbivore load which b
inturn increased the abundance of natural enemies. Duffield %
and Reddy, 1997 stated that the generalist predators 5 §
belonging to major taxa including anthocorids, coccinellids, g _ _ ©
chrysopids, spiders etc. are more common on sorghum. E o o ; P 2 _
Evaluation of the efficacy and economics of IPM modules & § § § é g 2
for the management of M.vitrata (Kharif 2018-19) o i § § § g 25
At first and second weeks after flowering, in IPM module | < o a a a o 8 7
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(pigeonpea and pearlmillet intercropping, NSKE (5%) spray
at bud initiation stage and need based spraying of
indoxacarb 15.8 EC - 0.7 ml/lt), less number of Maruca webs
were recorded i.e., 23 and 21 respectively as against
pigeonpea sole crop (35 and 38 respectively) (Table 3). IPM
module | was followed by IPM module Il (pigeonpea and
sorghum intercropping, NSKE (5%) spray at bud initiation
stage and need based spraying of indoxacarb 15.8 EC - 0.7
ml/lt) and IPM module Il (pigeonpea and maize
intercropping, NSKE (5%) spray at bud initiation stage and
need based spraying of indoxacarb 15.8 EC - 0.7 ml/lt) and
both were on par with each other. The study of Nath and
Singh (2006) also confirmed the efficacy of pigeonpea +
sorghum intercropping system when integrated with the
spray of NSKE (5%) in reducing the damage by pigeonpea
gram pod borer, Helicoverpa armigera.

At 7 days after second spray, considerable reduction in
number of webs in IPM modules was observed. As against
45 webs/50 rachis in pigeonpea sole crop, IPM module |
was found to be effective by recording 19 webs/50 rachis.
This was followed by IPM module Il (24/50 rachis) and IPM
module Il (26/50 rachis). The same trend was noticed at 14
days after second spray and 7 days after third spray except
IPM module Il and IPM module Ill were on par with each
other.

At 14 days after third spray, minimum pod damage of 6
per cent was recorded in IPM module | while in pigeonpea
sole crop pod damage was 18 per cent. At pod maturity
stage and at harvest, IPM module | was proved to be effective
by recording minimum number of webs/50 rachis. When

compared to sole pigeonpea crop, IPM modules Il and I
were proved to be effective in minimizing the spotted pod
borer damage. However, among the three modules, IPM
module | in which pearlmillet was intercropped with
pigeonpea was found to be best. Spraying of eco-friendly
biopesticides i.e., B. thuringiensis, NSKE 5% and
nimbecidine at flowering or pod formation stage and 20 days
later were found to be effective in reducing the pigeonpea
pod damage, grain damage and grain weight loss due to
H.armigera (Nath and Singh, 2006).

With regard to the natural enemy population, coccinellid
beetles were more in IPM module |, IPM module Il and
untreated control and all were on par with each other (9-10/
10 plants) (Table 4). IPM module Il recorded comparatively
less number of coccinellids (8/10 plants) but was on par
with the IPM modules | and Ill. This mixed result may be
due to the spraying of chemical insecticides in the IPM
modules. No significant correlation was observed with the
abundance of spider population in various treatments. In
IPM module |, yield of 770 kg/ha was obtained as against
550 kh/ha in sole pigeonpea crop. Among the IPM modules,
high B:C ratio of 1:1.66 (Table 4) was recorded with IPM
module 1.

Many authors reported the efficacy of the IPM packages
including various insect management components in
pigeonpea ecosystem. Yelshetty et al. (2003) reported the
highest benefit-cost ratio of 2.30 in biointensive module
(HaNPV - 250LE/ha, hand collection, B. thuringiensis - 1
kg/ha, NSKE 5% followed by HaNPV - 250LE/ha) over the
recommended package of practice (1.76) during heavy pest

Table 4: Evaluation of the biosafety and economics of IPM modules for the management of M.vitrata.

Mean no. of natural Plant Yield Crop equivalent C:B
IPM Module enemies/10 plants population (kg/ha) yield (kg/ha) ratio
Coccinellids Spiders (/ha)
IPM module | 9.0(3.00)2° 6.0(2.45) 42000 7702 82.0 1:1.66
IPM module Il 8.0(2.83)° 7.0(2.65) 42000 730° 84.0 1:1.57
IPM module Il 9.0(3.00)2° 8.0(2.83) 42000 720° 91.0 1:1.50
Pigeonpea sole crop 10.0(3.16)? 7.0(2.65) 49000 550¢ - 1:1.28
CD (.05%) 0.1819 NS 4.7056
SEd 0.0835 10.2528

Effect of intercropping on the incidence of Maruca vitrata
(kharif 2016-17)

Pigeonpea +
pearimillet

Pigeonpea +
sorghum

Pigeonpea + maize Pigeonpea sole

crop

® Mean no. of M.vitrata webs/50 rachis m mean % pod damage

Effect of intercropping on the incidence of Maruca vitrata
(kharif 2017-18)

Pigeonpea +
pearlmillet

Pigeonpea +
sorghum

Pigeonpea + maize Pigeonpea sole

crop

B Mean no. of M.vitrata webs/50 rachis B mean % pod damage
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load in pigeonpea ecosystem. Bird perches (50/ha),
mechanical collection, spray of neem based insecticides at
50% flowering and HaNPV at early pod set and need based
spraying of insecticides at flowering and podding stage
against pod borer complex on early sown pigeonpea (3rd
week of June) recorded less damage by pod borer (14.6 -
26.6%), pod wasp (1.8- 3.0%) and pod fly (2.4- 4.0%) with a
grain yield of 362-530 kg/ha and benefit cost ratio of 1.73 to
1.91 (Gajendran et al., 2006). Samiayyan and Gajendran
(2009) reported that the IPM package comprising of bird
perches (50 nos./ha), collection and destruction of pod borer
larvae, pheromone traps (12 nos./ha), spray of Ha NPV (1.5
x 102 POB/ha), spraying of indoxacarb 14.5 SC (0.75 ml/l)
at 50 per cent flowering or monocrotophos 36 WSC (2 ml/l)
at the time of flowering/early pod formation stage recorded
minimum cumulative pod borer damage (16.27 to 31.51%)
compared to farmers’ practice (30.56 to 47.50 %) with higher
grain yield (655 to 1397 kg/ha) and C:B ratio (1:1.7 to 1:2.5).

CONCLUSION

In the present study, when pigeonpea crop was intercropped
with pearlmillet at 1:6 ratio, Maruca vitrata incidence was
less from flowering to maturity stages. Coccinellid beetles
and spiders were also abundant in intercropped pigeonpea
with pearlmillet, sorghum and maize than the sole pigeonpea
crop. IPM module (intercropping with pearimillet, NSKE @
5% spray at bud initiation stage and indoxacarb spray at
flowering and 15 days later were integrated) was effective
in reducing the Maruca vitrata damage in pigeonpea. In this
IPM module, comparatively high yield (770 kg/ha) was
obtained as against 550 kg/ha in sole pigeonpea crop and
high B:C ratio of 1:1.66 was recorded. Crop equivalent yield
was high in IPM module Il (91.0 kg/ha) followed by IPM
module 1l (84.0 kg/ha) and IPM module | (81.0 kg/ha).
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