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Biological Suppression of Lepidopteran Pests of Groundnut
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Field release/spray of various bio-control agents individually and in different combinations at
ten days interval starting from 20 DAS for the management of major insect pests of groundnut
at Thumpaipatti, Madurai district during August 2011 to November 2011 (31.8 + 2.20C and 79.8
+ 3.6 RH) indicated that single release of Chrysoperla zastrowi and Trichogramma chilonis +
Trichogramma japonicum on 20 and 30 DAS, single spray of Beauveria bassiana on 40 DAS
and two sprays of Bacillus thuringiensis on 50 and 60 DAS was effective against leaf miner.
Single release of C. zastrowi and T. chilonis + T. japonicum on 20 and 30 DAS, single spray of
B. thuringiensis on 40 DAS and two sprays of NPV on 50 and 60 DAS was effective against
Spodoptera litura and Helicoverpa armigera. Single release of C. zastrowi and T. chilonis + T.
japonicum on 20 and 30 days after sowing, single spray of B. bassiana on 40 days after
sowing and two rounds of spray of NPV on 50 and 60 days after sowing recorded the highest

yield of 1632 kg wet pods/ha.
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Groundnut (Arachis hypogaea L.) is one of the
main oilseed crops of India and it ranks second in
the world in production. The groundnut yield in
Tamil Nadu (1784 kg of pods/ha) is higher than
that of the world average (1336 kg/ha) and it ranks
first in India. Groundnut ranks first among oilseeds
with high oil recovery (40%). Around 40 to 50 per
cent of the output is used in oil production the rest
being used as seed and feed.

Groundnut is a good source of niacin, and thus
contribute to brain health and blood flow. More than
100 species of insects and mites are known to attack
groundnut (Nandagobal, 1992). Total annual loss from
these pests is estimated at about Rs.1600 million
(Amin, 1983). Groundnut leaf miner, Aproaerema
modicella Dev., tobacco caterpillar, Spodoptera litura
F., and gram pod borer, Helicoverpa armigera L. are
considered as major lepidopteran pests of groundnut
(Paras Nath, 1993). Over dependence and
indiscriminate use of mixtures of potent and wide
spectrum pesticides induced pesticide resistance in
insects, pest resurgence, higher mammalian toxicity,
toxic effect on non-target organisms including natural
enemies and pesticide poisoning resulting in
ecological, economical, social and political problems
around the globe.

The present study was carried out to generate
information on the field efficacy of various bio-
control agents individually and in combination for
the management of lepidopteran insect pests of
groundnut.
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Materials and Methods

A field experiment was conducted at
Thumpaipatti, Madurai district during August 2011
to November 2011 at 31.8 + 2.20C and 79.8 + 3.6
% RH to evaluate the efficacy of various bio-control
agents individually and with different combinations
against lepidopteran pests of groundnut.

T1  Chrysoperla zastrowi 50,000 eggs/ha (5
releases on 20, 30, 40, 50 and 60 DAS)

T2 Trichogramma chilonis and Trichogramma
japonicum 6.25 cc/ha (5 releases on 30, 40,

50, 60 and 70 DAS)

T3  Bacillus thuringiensis 750 g/ha (5 sprays on
30, 40, 50, 60 and 70 DAS)

T4 Spodoptera and Helicoverpa NPV 500 ml/ha
(5 sprays on 40, 50, 60, 70 and 80 DAS)

5 Beauveria bassiana 2g/lit. (5 sprays on 30, 40,
50, 60 and 70 DAS)

Te Chrysoperla zastrowi (20 DAS) +
Trichogramma chilonis and Trichogramma
japonicum (40 DAS) + Bacillus thuringiensis
(50 DAS) + NPV (60 and 70 DAS)

T7 Chrysoperla zastrowi (20 DAS) +
Trichogramma chilonis and Trichogramma
japonicum (30 DAS) + Beauveria bassiana (40

DAS) + NPV (60 and 70 DAS)

Ts Chrysoperla zastrowi (20 DAS) +
Trichogramma chilonis and Trichogramma
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japonicum (30 DAS) + Beauveria bassiana (40
DAS) + Bacillus thuringiensis (60 and 70 DAS)

To Untreated control

Field experiment with various bio-control agents
was conducted in a randomized block design with
plot size of 5 x 4 m and spacing of 30 x 10 cm.

Each treatment was replicated thrice and
compared with untreated check. Treatments
involving combinations of bio-control agents were
released or sprayed serially with ten days interval
between them. The control plots were maintained
25 m away from other treatment plots to avoid the
movement of bio-control agents to control and vice-

versa. Per cent leaf damage by lepidopteran pests
of groundnut was recorded at 10 days interval on
30, 40, 50, 60 and 70 DAS. Yield of wet pods was
recorded during harvest.

Results and Discussion
a. Leaf damage by A. modicella

The reduction in leaf damage by A. modicella was
highest in treatment, single release release/spray of C.
zastrowi @ 50,000 eggs/ha and T. chilonis + T.
japonicum @ 6.25 cc/ha, B. bassiana @ 2 g/lit and two
rounds of spray of B. thuringiensis @ 750 g/ha,
resulting 11.9 per cent with a reduction of leaf damage

by 58.7 per cent over untreated check (Table 1).
Table 1. Per cent leaf damage by Aproaerema modicella on groundnut, as influenced by bio-control agents

Pre-count % % leaf damage by leafminer %
Treatment* leaf damage Mean reduction
(30 DAS) 30 DAS 40 DAS 50 DAS 60 DAS 70 DAS over control

C. z. @ 50,000 eggstha (5 releases 20.6 2238 19.4 16.6 13.2 10.0 16.4 43.1

on 20, 30, 40, 50 and 60 DAS) (28.52) (26.13) (24.04) (21.30) (18.43):

T. chilonis + T. japonicum@ 6.25 cc/ha (5 releases) 21.2 223 18.9 16.1 12.7 9.5 159 44.8
(28.17)e (25.76)c (23.65)e (20.87)e (17.95)e

Bacillus thuringiensis 750 g/ha (5 sprays) 20.8 21.2 17.8 15.0 116 8.4 14.8 48.6
(27.41)q (24.95)q (22.78)q (19.91)a (16.84)q

Spodoptera and Helicoverpa NPV 500 ml/ha (5 sprays) 214 248 284 26.6 20.2 18.0 236 18.0
(29.86)n (32.20)n (31.04)n (26.70)n (25.10)n

Beauveria bassiana 2 g/lit (5 sprays) 19.8 23.6 20.2 17.4 14.0 10.8 17.2 40.3
(29.06)g (26.70)q (24.65)g (21.97), (19.18)g

C. z. (one release) + T. c. (one elease) + B. t. (1 sprays) 20.8 19.2 15.8 13.0 9.6 6.4 128 55.6

r+ NPV (2 sprays) (25.98)s (23.42)s (21.13) (18.05)s (14.65)0

C. z. (one release) + T. c. (one 216 20.0 16.6 138 10.4 7.2 13.6 52.8

spray) + B. b. (1 sprays)+ NPV (2 sprays) (26.56)c (24.04)c (21.80)c . (18.81)c (15.56)c

C. z. (one release) + T. c. (one 20.9 18.3 149 12.1 8.7 55 119 58.7

release) + B. b. (one spray) + B. t (2 sprays) (25.32)a (22.70)a (20.35)a (17.15)a (13.56)a

Untreated check 212 26.8 30.2 318 29.8 25.6 28.8 —
(31.17)i (33.61)i (34.32)i (33.08)i (30.39)i

SEd 0.0563 0.0592 0.0675 0.0613 0.0840 — —

CD 5% 0.1203 0.1256 0.1430 0.1299 0.1780

*Mean of three replications;  Figures in parentheses are arcsine transformed values; In a column, means followed by same letter(s) are not significantly different by DMRT (P=0.05)

Single release of C. zastrowi, T. chilonis + T.
japonicum, single spray of B. bassiana and two
rounds of spray of B. thuringiensis recorded the
lowest leaf damage by A. modicella (18.3, 14.9, 12.1,
8.7 and 5.5%) during 30, 40, 50, 60 and 70 DAS,
respectively. followed by single release of C. zastrowi
and T. chilonis + T. japonicum followed by single
spray of B. thuringiensis and two rounds of spray of
NPV (19.2, 15.8, 13.0, 9.6 and 6.4 %) and single
release of C. zastrowi and T. chilonis + T. japonicum
followed by single spray of B. bassiana and two
rounds of spray of NPV (20.0, 16.6, 13.8, 10.4 and
7.2%) in contrast to 26.8, 30.2, 31.8, 29.8 and 25.6
per cent in untreated check. The next best treatment
was five rounds of spray of B. thuringiensis (21.2,
17.8, 15.011.6 and 8.4%). Release/spray of bio-
control agents individually at ten days interval were
less effective, recording 22.8, 19.4, 16.6, 13.2 and
10.0 % plants for C. zastrowi, 23.6, 20.2, 17.4, 14.0
and 10.8 % for B. bassiana during and 24.8, 28.4,
26.6, 20.2 and 18.0 for NPV 30, 40, 50, 60 and 70
DAS, respectively (Table 1).

b. Leaf damage by S. litura

Single release/spray of C. zastrowi @ 50,000
eggs/ha and T. chilonis + T. japonicum @ 6.25 cc/

ha, single spray of B. thuringiensis @ 750 g/ha and
two rounds of spray of NPV @ 500 ml/ha recorded the
lowest mean leaf damage by S. litura (11.0%) with a
reduction of leaf damage by 62.1 per cent over
untreated check followed single release of C. zastrowi
@ 50,000 eggs/ha and T. chilonis + T. japonicum @
6.25 cc/ha, single spray of B. bassiana

@ 2 g/lit. and two rounds of spray of NPV @500ml/
ha (12.3% leaf damage; 57.5%) and single release/
spray of C. zastrowi, Trichogramma chilonis + T.
japonicum, B. bassiana, and two rounds of spray of
B. thuringiensis (1.31% leaf damage; 54.7%)
(Table 2).

Single release of C. zastrowi, T. chilonis + T.
japonicum, single spray of B. thuringiensis and two
rounds of spray of NPV recorded the lowest leaf
damage by S. litura (19.2, 15.2, 10.8, 5.9 and 4.0%)
during 30, 40, 50, 60 and 70 DAS, respectively
followed by single release of C. zastrowi and T.
chilonis + T. japonicum followed by single spray of B.
bassiana and two rounds of spray of NPV (20.4, 16.6,
12.2, 7.2 and 5.4 %) and single release/spray of C.
zastrowi, T. chilonis + T. japonicum, B. bassiana, and
two rounds of spray of B. thuringiensis (20.9, 17.4,
13.3, 8.1 and 6.2%) in contrast to 28.4, 29.6,
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Table 2. Per cent leaf damage by Spodoptera litura on groundnut, as influenced by bio-control agents

Pre-count % % leaf damage by S. litura %
Treatment* leaf damage Mean reduction
(30 DAS) 30 DAS 40 DAS 50 DAS 60 DAS 70 DAS over control

C. z. @ 50,000 eggs/ha (5 releases 20.4 22.9 20.8 16.7 115 9.6 16.3 44.0

on 20, 30, 40, 50 and 60 DAS) (28.59)q (27.13)g (24.12)q (19.82)g (18.05)g

T. chilonis + T. japonicum @ 6.25 cc/ha (5 releases) 20.8 222 20.1 16.0 10.8 8.9 15.6 46.4

(28.11)e (26.63) (23.57) (19.18) (17.35)¢

Bacillus thuringiensis 750 g/ha (5 sprays) 20.0 224 19.3 15.2 10.0 8.1 15.0 48.4
(28.24) (26.06)e (22.94) (18.43). (16.53)e

Spodoptera and Helicoverpa NPV 500 ml/ha (5 sprays) 19.3 215 17.8 137 8.5 6.6 13.6 53.2
(27.62)a (24.95) (21.72)¢ (16.95)a (14.88)a

Beauveria bassiana 2 g/lit (5 sprays) 19.9 235 223 18.2 13.0 111 17.6 394
(28.99)n (28.17)n (25.25) (21.13)n (19.46)n

C. z. (one release) + T. c. (one release) + 20.1 19.2 15.2 10.8 5.9 4.0 11.0 62.1

B. t. (1 sprays) + NPV (2 sprays) (25.98)a (22.94)a (19.18)a (14.05)a (11.53)a

C. z. (one release) + T. c. (one spray) + 20.5 204 16.6 122 7.2 54 12.3 57.5

B. b. (1 sprays)+ NPV (2 sprays) (26.85)0 (24.04)0 (20.44)s (15.56)0 (13.43)

C. z. (one release) + T. c. (one release) + 19.6 209 174 133 8.1 6.2 13.1 54.7

B. b. (one spray) + B. t (2 sprays) (27.20)c (24.65)c (21.38)c (16.53)c (14.41)c

Untreated check 20.7 28.4 29.6 334 29.7 245 29.1 —
(32.20)i (32.96)i (35.30)i (33.02)i (29.66)i

SEd 0.0536 0.0596 0.0637 0.0786 0.0940 — —

CD 5% 0.1136 0.1262 0.1350 0.1666 0.1994

*Mean of three replications; Figures in parentheses are arcsine transformed values; In a column, means followed by same letter(s) are not significantly different by DMRT (P=0.05)

33.4, 29.7 and 24.5 per cent in untreated check.
Release/spray of bio- control agents individually at ten
days interval were less effective, recording 22.2,

20.1, 16.0, 10.8 and 8.9% for T. chilonis + T.
japonicum, 22.9, 20.8, 16.7, 11.5 and 9.6 % for C.
zastrowi and 23.5, 22.3, 18.2, 13.0 and 11.1% for
B. bassiana during 30, 40, 50, 60 and 70 DAS,
respectively (Table 2).

c. Leaf damage by H. armigera

Single release of C. zastrowi @ 50,000 eggs/ ha,
T. chilonis + T. japonicum @ 6.25 cc/ha, single spray
of B. thuringiensis @ 750 g/ha and two rounds of
spray of NPV 500 ml/ha recorded the lowest mean
leaf damage by H. armigera (10.0%) with a reduction
of leaf damage by 56.2 per cent over untreated check
followed single release of C. zastrowi @ 50,000

Table 3. Per cent leaf damage by Helicoverpa armigera on groundnut, as influenced by bio-control agents

%

Treatment* Prele;?gleaget % % leaf damage by H.armigera Mean  reduction
(30 DAS) 30 DAS 40 DAS 50 DAS 60 DAS 70 DAS over control

C. z. @ 50,000 eggs/ha (5 releases 15.4 224 17.3 132 8.3 43 131 425

on 20, 30, 40, 50 and 60 DAS) (28.24), (24.57)e (21.13) (16.74) (12.52)

T. chilonis + T. japonicum @ 6.25 cc/ha (5 releases) 16.0 222 16.7 12.6 7.6 37 121 46.9
(26.70)e (24.12)c (20.44)a (16.03)e (11.53)q

Bacillus thuringiensis 750 g/ha (5 sprays) 15.2 215 170 129 7.7 40 125 45.0
(27.62) (24.35)4 (20.79)e (16.11)e (11.68)4

Spodoptera and Helicoverpa NPV 500 ml/ha (5 sprays) 14.7 20.7 16.7 123 7.4 37 11.9 47.6
(26.35) (24.12)c (20.53)4 (15.78)q (11.24).

Beauveria bassiana 2 g/lit (5 sprays) 15.1 229 175 129 8.1 40 135 40.9
(28.59)n (24.72) (21.30)¢ (17.25)q (11.68)r

C. z. (one release) + T. c. (one 15.3 19.6 159 118 6.6 29 10.0 56.2

release) + B. t. (1 sprays) + NPV (2 sprays) (24.65)a (22.70)a (18.62)a (13.68)a (8.13)a

C. z. (one release) + T. c. (one spray) + B. b. 15.8 20.9 16.1 12.0 6.8 31 111 51.3

(1 sprays)+ NPV (2 sprays) (25.54)s (23.65)s (19.37) (15.11)» (10.30)»

C. z. (one release) + T. c. (one 15.4 215 16.3 12.2 7.0 33 115 49.5

release) + B. b. (one spray) + B. t (2 sprays) (25.98)c (23.81) (20.09)c (15.34)c (10.62)»

Untreated check 14.9 20.8 23.9 26.9 22.4 212 22.8 —
(29.06)i (31.24), (32.52)n (25.69)n (23.73)g

SEd 0.0566 0.0665 0.0664 0.0870 0.1166 — —

CD 5% 0.1200 0.1410 0.1408 0.1844 0.2472

*Mean of three replications; Figures in parentheses are arcsine transformed values; In a column, means followed by same letter(s) are not significantly different by DMRT (P=0.05)

eggs/ha and T. chilonis + T. japonicum @ 6.25 cc/
ha, single spray of B. bassiana @ 2 g/lit. and two
rounds of spray of NPV 500 ml/ha (11.1% leaf
damage; 51.3) and single release/spray of C.
zastrowi, T. chilonis + T. japonicum, B. bassiana
and two rounds of spray of B. thuringiensis (11.5%
leaf damage; 49.5%) (Table 3).

Single release of C. zastrowi, T. chilonis + T.
japonicum, single spray of B. thuringiensis and two
rounds of spray of NPV recorded the lowest leaf
damage by H. armigera (19.6, 15.9, 11.8, 6.6 and

2.9%) during 30, 40, 50, 60 and 70 DAS, respectively
followed by single release of C. zastrowi and T.
chilonis + T. japonicum followed by single spray of B.
bassiana and two rounds of spray of NPV (20.9, 16.1,
12.0, 6.8 and 3.1 nos.ffive plants %) and single
release/spray of C. zastrowi, T. chilonis + T.
japonicum, B. bassiana and two rounds of spray of B.
thuringiensis (21.5, 16.3, 12.2, 7.0 and 3.3%) in
contrast to 20.8, 23.9, 26.9, 22.4 and 21.2 per cent in
untreated check. The next best treatment was five
round spray of NPV (20.7, 16.7, 12.3, 7.4 and 3.7%).
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Release/spray of bio-control agents individually at
ten days interval were less effective, recording 22.4,

17.3, 13.2, 8.3 and 4.3% for C. zastrowi, 22.9, 17.5,

12.9, 8.1 and 4.0% for B. bassiana during 20, 30,

40, 50 and 60 DAS, respectively (Table 3)

Sequential release/spray of bio-control agents
is useful to manage various insect pests which
occur in various growth stages of single crop, as
well demonstrated by Dhandapani et al .(1991),
Murali Baskaran et al. (2000) and Balakrishnan et
al. (2005) on cotton and Kalyanasundaram et al.
(1991) on groundnut in which release of either C.
zastrowi or T. chilonis , followed by spraying of
NPV was reported to be effective against various
pests of cotton and groundnut rather using them
individually.

Similarly, single release of C. zastrowi and T.
chilonis + T. japonicum on 20 and 30 DAS, single
spray of B. bassiana on 40 DAS and two sprays of
B. thuringiensis on 50 and 60 DAS was found to be
effective against leafminer on groundnut, recording
the lowest mean leaf damage of 11.9 per cent with
a reduction of 58.73 per cent over untreated check.
Treatment involving single release of C. zastrowi
and T. chilonis + T. japonicum on 20 and 30 DAS.

Single spray of B. thuringiensis on 40 DAS and
two sprays of NPV on 50 and 60 DAS was found to be
effective against S. litura (lowest leaf damage 11.0%
with a reduction of 62.15 per cent over untreated
check) and H. armigera (lowest leaf damage 10.0%
with a reduction of 56.20 per cent over untreated
check), as suggested in groundnut (Murali Baskaran
et al., 2000) wherein the sequential release/spray of
T. chilonis and NPV was reported to be effective
against S. litura, resulting the highest cost benefit ratio
of 1:2.53. Sequential release/spray of B. thuringiensis,
C. zastrowi and T. chilonis was effective against
lepidopteran pests of senna like Catopsilia pyranthe,
Eurema hecabe and Etiella zinckenella, resulting
highest cost benefit ratio of 1:1.39 (Senthil kumaran,
2008). There is a possibility to reduce the cost of
organic inputs like bio-control agents by making them
available to farmers through local production or
subsidized rate from Government or Co-operative
sector. Single release of C. zastrowi
@ 50,000 eggs/ha and Trichogramma chilonis + T.

japonicum @ 6.25 cc/ha on 20 and 30 DAS, single
spray of B. bassiana @ 2 g/lit. on 40 DAS and two
rounds of spray of NPV @ 500 mi/ha on 50 and 60
DAS recorded the highest yield of 1632 kg wet
pods/ ha.
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