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ABSTRACT

Results of a field experiment conducted to compare the field efficacy of
biocontrol agents with locally recommended practice of using chemical
insecticides revealed that use of Trichogramma chilonis (Ishi}) (1,00,000/ha)
- and Chrysoperla carnea (Banks) (50,000/ha) 40 and 55 days afier sowing
could effectively check the population of Helicoverpa armigera (Hubn.) and
Bemisia tabaci (Genn.). This was on par with insecticides. Application of
Nuclear Polyhedrosis Virus of Spodoptera litura (Fb.) at 250 larval
equivalents +2.5 kg crude sugar/ha could effectively control the larval
population of S. litura. Pod yield was increased significantly in biocontrol
plots which was on par with chemical insecticide-treated plots.
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Groundnut (Arachis hypogaea L.) an im-
portant oilseed crop is grown in India in

about 67 lakh ha (Anon., 1989). An estimated

annual loss of Rs.150 crores in groundnut due
to pests has been reported (Amin, 1983).
Spodoptera litura (Fb.), leafhopper, Empoas-
ca kerri Pruti (Ghorpade and Thakur, 1989),
Helicoverpa ( = Heliothis) armigera (Hb.) and
whitefly, Bemisia tabaci Genn. (Vasantharaj
David and Kumaraswami, 1975) are some of
the major pests on groundnut. Unrestrained
application of chemical pesticides for pest
control has created several complications.
Among the alternate methods,
agents are ecologically sound and effective.
Although studies on many natural enemies
have been reported on groundnut, no sys-
tematic attempts were made to utilize
“rioagents together in field level. Hence an

- zriment was conducted to determine the’

acv - ¢ the egg parasitoid Trichogramma
%ii), the predator Chrysoperla car-

Hew - - _:and the Nuclear Polyhedrosis
Vitg - v, of S. litura in comparison with
locs” smmended insecticider ir the
manas ~ , Of pests on groundr.ul_

biocontrol

MATERIALS AND METHODS

A field experiment was carried out on 40
day old groundnut cv. TMV 7 at Tindivanam
in Tamil Nadu, during September - Decem-
ber, 1990. Plots of one ha area were marked
in randomised block design with five replica-
tions. Observations were recorded in 100
tagged plantsin each replication, prior to and
after 15 and 30 days of treatment. H. armigera
and S.litura larval populauons and leaf
damage were recorded in morning hours in
top three compound leaves. The populations
of whitefly nymphs and leaf hoppers were

‘counted from top, middle and bottom leaﬂets

in each tagged plant

The following biocontrol agents were
released at 40 and 55 days after sowing (DAS),
when the incidence of pests was severe.,

i. T chilonis at 1, ,00, 000 parasnmds/hal
release

ii. ‘C. carnea at S0,000/ha/relcasc
iil. S. litura NPV at 250 LE/ha
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Efficacy of combined release of Trichogramma chilonis, Chrysoperla carnea and NPV of

Table 1.

Spodoptera k:ura against groundnut whiteflies and Leaf hoppers

Pest population / Plant - DAT
Treatment Whitefly nymphs Leaf hoppers
0 15 30 0 15 30

Biocontrol 16.0 7.6° 1.2 8.4 12.3° 16.7°
Insecticide* 19.1 11.4® 3.6° 7.7 3.4; 0.4:
Control 14.1 23.4° 29.7° 6.3 17.4° 18.9

DAT - Days after first treatment
*  Two rounds of insecticides

Means followed by similar letters in vertlcal columns are statistically not different (P =

by DMRT

0.05)

Table 2. idlfﬁcacy of combined release of Trichogramma chilonis, Chrysoperla carnea and NPV of
Spodoptera litura against Heliothis armigera and Spodoptera litura

Larval population / 5 plants - DAT

Treatment H. armigera S. litura

0 : 15 30 0 15 30
Biocontrol 7.5 3.0* 1.3° 11.5 7.7° 0.3%
Insecticide* 8.6 2.3 0.2° 11.2 4,12 0.22
Control 6.2 8.4° 3.8° 10.2 11.8° 4.7°
DAT - Days after first treatment
* Two rounds of insecticides :
Means followed by similar letters in vertical columns are statistically not different (P = 0.05)

by DMRT

Corcyra cephalonica (Stainton) eggs dif-
ferentially parasitized by 7. chilonis and
pasted in cards of size 10 x 2.5 cm having 3000
parasitoids were tied randomly on the bottom
leaves avoiding the border rows of the field.
C. carnea first instar grubs were distributed
uniformly through small paper bits. NPV of S.
fitura with crude sugar 2.5 kg/ha as adjuvant
was sprayed with a backpack hydraulic
sprayer (Aspee, Bombay) with a hollow cone
nozzle using Ca. 500 litres of spray fluid/ha.
Five days after each release, 50 eggs of H.
armigera were collected randomly in each
plot and per cent parasitism was worked out.

An unprotected field and a field treated
with  locally recommended practices
(Farmers’ plot) 500 m away from each other
and of one acre size and with similar
agronomic practices, variety and crop age
were fixed for comparison. In the farmers’

plot, chlorpyriphos (200 g ai/ha) on 40 DAS
and endosulfan (700 g ai/ha) on 55 DAS were
applied, with a backpack hydraulic sprayer.
At harvest, pod yield was recorded. The data
collected were subjected to analysis of
variance and the means compared with

L.S.D.

RESULTS AND DISCUSSION

The results revealed that the whitefly
population was effectively controlled by the
biocontrol agents but E. kerri was not control-
led (Table 1). The chemical insecticides were
effective against both,

In India, the scope for the increased
utilization of Trichogramma spp. as a com-
ponent in the management of H. armigera was
emphasised by Sudha Nagarkatti (1981).
About 32.3 per cent parasitization on ground-
nut was observed by Sithanantham et al.
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Table 3. Efficacy of combined release of probably by acting as a phagostimulant
Trichogramma  chilonis,  Chrysoperla (phandapani et al., 1987). However, the leaf
carnea and NPV of Spodoptera litura in hopper population was not brought down in
the control of leaf damage by H. . 1 hich micht be due to the
armigera and S.litura on groundnut blo‘control plot whic g

active movement of the nymphs and adulits
- %o Liaf ctiamatge( S?’;)aftef which make it difficult for the C. carnea grubs
reatment reatmen
0 15 30 to prey on them.

Biccontrol 74.51 @ 58.51 26.51 The unparasitized H. armigera eggs after

Insecticide®  77.88 54.55 17.18 hatching may be preyed upon by C. carnea

Untreated 71.34 82.24 64.06 grubs. Effectiveness of C. carnea preying on

- plot noctuid larvae like H. armigera has already

L.S.D. (P 9.58 13.79 15.22 been reported (Morrison, 1985; Yadav and

= 0.05) Patel, 1987). In the present investigations,

DAT - Days after treatment higher adut C. carnea activity was observed in

@ - Angular transformed values v

* - Two rounds of insecticides the predator released plots. The data on

Table 4, Economics of Biocontrol of pests in groundnut

Market ‘
. . Cost of Cost
Treatment Pod yield @ l‘{alue Net gain cultivation benefit
s.3/ kg ratio
kg/ha (Rs. /f ha} (Rs. / ha) Rs. / ha ‘
A. Bicontrol field
(Trichogramma @ Rs.60/ha/release 2220 11,100 8024 3076 1:3.61
Chrysopa @ Rs.80/ha/release
NPV of S.litura @ Rs.176/ha/spray
Application charges @ Rs.60/ha/spray)
B. Insecticide - treated field
{Chlorpyriphos - Rs.250/ha/spray 2319 11,595 8465 3130 1:3.70
Endosulfan - Rs.260/ha/spray '
Application chargesRs.60/ha/spray) .
C. Untreated field 1650 8,250 5750 2500 1:3.30

(1981). In the present study, 28.0 per cent egg
parasitism was observed in biocontrol plot
whereas, it was 0.0 and 4.0 per cent in
farmers’ plot and untreated plot respectively.
Utilization of Trichogramma for pest sup-
pression has the major advantage that by kill-
ing the pest at egg stage, damage to crop by
the larvae is prevented.

Effectiveness of NPV in control of S.
litura on groundnut was reported by Krish-
naiah et al. (1984) and Sachithanantham
(1988). In the present study, addition of crude
sugar could increase the effectiveness of NPV

: whitéﬂy population also revealed the effec-

tiveness of C. carnea. Morrison (19853)
reported that C. carnea could attack adnlt
and the immature stages of soft bodied
phytophagous crop pests. Combined use of
biocontrol agents was attempted on cotton by
Yadav and Patel (1987) and Sithanantham
and Navarajan Paul (1989).

Pod yield was highest in farmers’ plot fol-
lowed by biocontrol plot and these two were
statistically on par and superior to untreated
plot. The net return per ha was highest in the
insecticide treated plots and the biocontrol
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_plots gave alivost the same return (Table 4).
Groundnut is grown largely under dryland
conditions with minimum investment. Long
term benefits cduld be achieved through the use
of environmenti-friendly biocontrol agents.

Chrysopa spp. have better advantage over
other predators. They are tolerant to many
insecticides (Bartletti, 1964; Lingren and
Ridgway, 1967). Also, the larvae are ap-
parently not killed by systemic insecticides

that are injurious to other predators (Ahmed

et al., 1954; Ahmed, 1955; Ridgway et al.,
1967). Thus, they could be well integrated
into a program of control that includes cer-
tain conventional or systemic insecticides.

' REFERENCES

AHMED, M.K. 1955, Comparative . effect of
Systox and Schradan on some predators of

aphids in Egypt J. Econ. Entomol., 48 (5),
530 - 532. .

AHMED, M.K., NEWSOM L.D., EMERSON
R.B. and ROUSSEL 1.8, 1954 The effect
of Systox on some common predators of the
cotton aphld J. Econ. Entomol., 47 (3),
445 - 449, <

AMIN, P.W. 1983 Major fleld insect pests of
groundnut in India and associated. crop
losses. Progeedings of the All
Workshop on Crop losses due to insects.
ICRISAT, Patancheru, India. 52 p.

ANONYMOUS, 1989, District - wise area and
production -~ of groundnut = (1987/88).
Agricultural situation in India, Directorate
of Economics and Statistics, Ministry of
Agriculture, 'India, 521 p.

BARTLETT, B.R. 1964. Toxicity of
pesticides to eggs, larvae and adults of the
green lacewing Chrysopa carnea. J. Econ.
Entomol., 57(2), 366 - 369.

GHORPADE, S.A. and THAKUR, S.G. 1989.

- Assessment of need-based monocrotophos
applications for the control of major pests
of Groundnut. Pesticides, 40, 67 - 70.

DHANDAPANI,. N., JAYARAIJ, §S. ‘and
RABINDRA, R.J. 1987. Efficacy of ULV
application of nuclear polyhedrosis virus
with certain adjuvants for the control of
Heliothis armigera (Hbn.) on cotton. J. Biol.
Control, 1, 111 - 117,

KRISHNAIAH, K., RAMAKRISHNAN, N.
and REDDY, P.C. 1984. Further trials on

RIDGEWAY, R.L.,

India ;
- SFITHANANTHAM, 8S..

some’

control of Spodoptera litura (F.) by nuclear
polyhedrosis virus on blackgram and
groundnut. Indian J. Pl. Prot., 12, 81 - 83,

LINGREN, P.D., RIDGEWAY, R.L. and
JONES, S.L. 1968. Consumption by several
arthropod predators of eggs and larvae of
two Heliothis spp. (Lepidoptera : Noctui-
dae) that attack cotton. Ann. Entomol. Soc.
"Amer., 61, 613 -618. o

MORRISON, R.K. 1985. Chrysopa carnea.
In: Hand Book of Insect rearing. Vol.I.
(S.Pritam Singh and R.F. Moore Eds.)
Elsevier Science Publishers B.V.,
Amsterdam, 426 p.

JONES, S.L. and
LINGREN, P.D.1967. Field cage releases
of Chrysopa carnea for suppression of
populations of Fleliothis spp. on cotton. J,
Econ. Entomol., 61, 892 - 898.

SACHITHANANTHAM, S. 1988. Studies on
the nutritional management of pests and
diseases and NPV control of Spodoptera
litura (Fb.) on groundunt. 121 p. M.Sc,
(Ag.) Thesis, Tamil Nadu Agric. Univ,,
Coimbatore, India.

SITHANANTHAM S., BHATNAGAR, V.S,
YADHAV, D.R. ‘and REED, W. 1982,
Some aspects of Trzchogramma spp. in eggs
of Heliothis armigera (HB) (Lepidoptera :
Noctuidae) p. 130, paper presented at the
International Symposium on Trichogramma
at Antibes (France) 20-23, April, 1982.

and NAVARAJAN
PAUL, A.V. 1989. Control of Heliothis sp.
(Lep. : Noctuidae) by augmentative releases
of predators and parasites in India. In :

Proc. Workshop on Biol. Control of
Heliothis. New De]hz Nov. 11 -.15, 1985.
pp. 427 - 440.

SUDHA NAGARKATTI, S. 1981, The
utilization of biological control in Heliothis
management in  India. p-56, Proc.
International Workshop on  Heliothis
management, 15-20, Nov. 1981. ICRISAT,
Patancheru, India.

VASANTHARAIJ DAVID. B. and KUMARA-
SWAMI, T.(eds.) 1975. Groundnut pests.
pp. 31-38. In ”"Elements of economic

Entomology”, Popular Book Depot,
Madras, 507 p. : _
YADAYV, D.N: and PATEL R. C 1987.

Blo}oglcal control of cotton pests with
special reference to cotton bollworms. Proc.
Seminar cum sixth.workshop on Biocontrol
of crop ‘pests and weeds. Gujarat Agric.
Univ., Anand, 1987, India. pp. 53 - 58.



