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ABSTRACT
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A field study was conducted during 2016-17 to evaluate the effectiveness of some biopesticides against
Odontotermes obesus (Rambur) in tea ecosystem. The study revealed that the plants treated with Metarhizium
anisopliae (Metchnikoff and Sorokin) showed lowest number and portion of termite infestation (stem)
(13.86% and 12.04% and 14.11% and 12.04%) which was significantly superior over other treatments but
statistically at par with Heterorhabditis indica (Poinar, Karunakar and David) treated plant (14.49% and
13.73% and 15.60% and 14.26%) after 30 and 60 days of treatment. The plants treated with AAU Jatropha
oil 50 EC exhibited termite infestation of 15.52% and 16.56% on number basis and 14.60% and 15.36%
on portion basis while neem oil treated plant recorded 16.01% and 17.09% of number of infestation and
15.17% and 16.44% of portion of infestation after 30 and 60 days of treatment respectively. The untreated
control plots recorded 38.44% and 37.35% and 40.32% and 39.48% of infestation on number and portion
(stem) basis after 30 and 60 days of treatment respectively.
Key words: Odontotermes obesus, tea gardens, Metarhizium anisopliae, Heterorhabditis indica, Steinernema
abbasi, jatropha oil, neem oil

in the present study, biopesticides have been evaluated
against termites in the tea ecosystem.
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Tea, Camellia sinensis (L.) Kuntze is considered as
one of the important commercial crop grown hugely
in North Eastern regions of India The perennial nature
of the crop and monocropping make it amenable for
many pests and diseases. Every part of the tea plants are
subjected to attack by many insect pests and diseases.
There were many arthropod pests and nematodes
reported to infest the tea plants (Muraleedharan, 1983;
Chen and Chen, 1989). Among them termites are
considered as serious pests, infected on both below and
above ground portion of tea plant. It was estimated that
about 15% of the total crop loss in tea, only because of
termite attack (Das, 1962). Sometimes the infestation
was more than 90% in old tea plantation at Barak Valley
Region of Assam (Choudhury, 1999).

Management of termite is one of the difficult tasks
because most of the termites are found within confined
environment and exist in very large population. Most of
the termites have their unique nest characteristics and
qualified them to adopt any new environments. Holistic
approach is necessary to manage the termites, as
chemical control is ineffective. Moreover, management
of termite through chemicals need specially designed
equipment’s to reach the target sites. Many biocontrol
agents and botanicals give promising results against
this destructive and notorious pest. Considering this,

MATERIALS AND METHODS

The field experiment was conducted in 10 years old
experimental plot for plantation crops, Department of
Tea Husbandry and Technology, Assam Agricultural
University, Jorhat (26.7465° N and 94.2026° E). The
experiment was laid out in a Randomized Block Design
with seven treatments and five replications. Before
application of treatments, termites were counted from
each plant and basal portion of tea plants. Infested
stem portion of the tea plants were injected with water
through syringe, as water enters into the infested stem,
termites were come out as soon as it was collected
and counted. Infestation of termites on tea plants in
number and portion basis (stem) were calculated out
on % basis. Six biopesticides treatments were tested for
their effectiveness against termite. Among the six, four
biopesticides viz., Metarhizium anisopliae (Metchnikoff
and Sorokin), Beauveria bassiana (Bals.-Criv. and
Vuill.) Heterorhabditis indica (Poinar, Karunakar
and David), and Steinernema abbassi (Travassos)
were microbial origin whereas two viz., AAU jatropha
oil 50 EC and neem oil 30 EC were of plant origin.
These biopesticides were applied @ 10g/ m2 in trench
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prepared around the basal portion of the tea plants and
the plant origin biopesticides viz., AAU jatropha oil 50
EC (5%) and neem oil 30 EC (3%) were mixed with
sticker (Tween 25) and smeared on the trunk region of
the plants.
RESULTS AND DISCUSSION

Logan et al. (1990) reported that direct application of
entomopathogenic nematodes on infested portion of tea
bushes were effective in reducing the termite infestation.
Evaluation of some botanicals viz. Andrographis
paniculata (Burm. F) Nees, Allium sativum (L), Lantana
camara (L) and Curcurna sp. against termite infestation
in tea ecosystem revealed that A. paniculata contributed
lowest % of termite infestation in treated tea plants
(Choudhury et al., 2005). In a study conducted by
Bhattacharyya et al. (2014) revealed that rapid decrease
of termite infestation in terms of % infestation (21.25%
and 19.06% and 22.62% and 23.59%) as numbers and
portions basis in sugarcane crops, when the sugarcane
setts were treated with M. anisopliae @ 1012 spore
litre-1. Shapiro-Ilan et al. (2004) reported that combined
application of H. indica and M. anisopliae showed most
potentiality in management of pecan weevil, grubs,
Curculio caryae (G. H. Horn). The present findings
on management of termites through application of
biopesticides can help tea growers to formulate suitable
management strategies.
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Evaluation of the biopesticides against O. obesus
in tea ecosystem revealed that all the treatments were
found to be significantly superior (Table 1). However,
the plants treated with M. anisopliae registered least
number (13.86% and 14.11%) and portion of infestation
(12.04% and 12.04%) in the stem and showed statistical
parity with H. indica treated plants, where the infestation
on number basis were 14.49% and 15.60% and portion
basis were 13.73% and 14.26% after 30 and 60 days
of treatment respectively. The M. anisopliae and H.
indica exhibited significant difference compared to B.
bassiana treated tea plants, where the infestation on
number basis after 30 and 60 days of treatment were
23.26% and 25.72% and infestation on portion of the
stem after 30 and 60 days of treatment were 22.56%
and 24.33%. The tea plants treated with AAU Jatropha
oil 50 EC exhibited number of infestation (15.52% and
16.56%) and portion of infestation (stem) (14.60% and
15.36%), and this treatment showed statistical parity
with neem oil 30 EC, where the infestation after 30 and

60 days of treatments on number basis were 16.01% and
17.09% and portion basis were 15.17% and 16.44%. The
untreated control plants recorded 38.44% and 37.35%
and 40.32% and 39.48% of infestation on number
and portion basis after 30 and 60 days of treatment,
respectively.

Table 1. Evaluation of biopesticides against O. obesus in tea ecosystem
Dose

Pretreatment
count

Metarhizium
anisopliae
Beauveria
bassiana
Heterorhabditis
indica
Steinernema
abbassi
AAU Jatropha oil
50 EC
Neem oil 30 EC

10 g/m2

27.03

Untreated Control

30 DAT
No. of
Portion of
infestation infestation
(%)
(%)
13.86
12.04
(21.32)
(20.01)
23.26
22.56
(28.83)
(28.31)
14.49
13.73
(22.31)
(19.74)
20.89
19.63
(27.11)
(23.97)
15.52
14.60
(23.13)
(22.18)
16.01
15.17
(23.53)
(21.02)
38.44
37.35
(38.31)
(37.59)
0.60
1.68
1.27
3.57
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Treatments

SEd (±)
CD (P=0.05)

10 g/m2

28.25

10 g/m2

27.32

10 g/m2

29.78

5%

28.31

3%

29.67

-

31.44
NS

Pretreatment
count
28.52

29.71
28.41
30.77
29.50
30.21
32.05
NS

*Data in parentheses angular transformed values; *DAT: Days after treatment; *NS: Non-significant

60 DAT
No. of
Portion of
infestation infestation
(%)
(%)
14.11
12.04
(21.79)
(20.03)
25.72
24.33
(30.43)
(29.24)
15.60
14.26
(23.24)
(22.06)
21.35
20.48
(27.50)
(26.52)
16.56
15.36
(23.94)
(22.06)
17.09
16.44
(24.32)
(23.73)
40.32
39.48
(39.43)
(38.92)
0.45
1.02
0.95
2.16
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