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Abstract: Tea is one of the major nonalcoholic beverages in the world. Being a perennial crop, it provides a
stable environment for a number of pests and diseases. Pests are important factors limiting the productivity
and quality of processed tea. Among the pests, the shot hole borer (SHB), Euwallacea fornicatus (Eichhoff) is
a serious pest of tea in south India. These beetles have a symbiotic relationship with the fungus Fusarium
bugnicourtii. The fungal spores are carried by the beetles in special organs called mycangia located in the
buccal cavity of head. Spores of the ambrosia fungus borne by the female beetles adhere to the walls of the
stem galleries. On germination of spores, the grubs and adults feed on the fungus. Hence a novel approach
has been attempted to find out the efficacy of pesticides on the fungus, F. bugnicourtii. Results showed 50 %
reduction of fungi while tested with Dicofol, Endosulfan, Quinalphos and Lambdacyhalothrin. The high
significance was observed in Dicofol and Endosulfan, and no significance was recorded in Lime sulphur,
Ethion and control treatments at 0.05 %.
Keywords: Shot Hole Borer; Euwallacea fornicatus; Fusarium bugnicourtii; Feeding; Pesticides; Growth
inhibition.

Introduction
Tea is a popular beverage of
evergreen and perennial shrub under the
family Theaceae. Tea plant is heavily
suffered by attacking numerous pests like,
insect pest, mites, nematodes, plant
pathogens and weeds. Totally, 1034 species
of arthropods, 82 species of nematodes and
350 fungal diseases are associated with tea
plants. An estimate, about 10-15 % of crop
loss was occurred by these pests per annum,
in severe cases, it would be 100 % (Chen and
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Chen, 1989; Wight, 1959). The shot hole
borer (SHB), Euwallacea fornicatus Eichhoff
is a serious pest of tea in south India
(Muraleedharan,
1986
and
1997;
Muraleedharan and Radhakrishnan, 1989
and 1994), which causes not only the loss in
economic yield but also the capital loss of
bushes and branch break. The Fusarium is
soil inhabiting plant pathogenic fungus
which causes diseases in brinjal, pigeon pea,
guava, grams and tomato (Kiran, 2006).
Newly emerged, creamy white adult beetles
turned into light brown and then to
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characteristic black colour within six to
twelve days.
The symbiotic fungus, Fusarium
bugnicourtii spores are carried by the beetles
in special organs called mycangia (buccal
cavity) (Parthiban and Muraleedharan,
1996) and spores of ambrosia fungus borne
by female beetles adhere to the walls of stem
galleries. On the germination of spores, the
grubs and adults feed on the fungus
(Muraleedharan, 1991). Shot hole borer
incidence is higher during April, May, July,
October and December. During past one
decade, management of this pest is mainly
achieved by adopting certain cultural,
chemical and biological control measures
(Selvasundaram et al., 2001). To overcome
these problems different groups of pesticides
have been used in tea fields since 1960.
An integrated management strategy
involving
cultural
operations
like
rejuvenation/hard pruning, manipulation of
agronomic practices and application of
chemicals has been recommended against
SHB management (Selvasundaram et al.,
2001). Several insecticides were evaluated
while post pruning operations and mid-cycle
application in the past few decades and
many of them were found effective against
SHB (Devadas et al., 1989; Muraleedharan,
1997; Selvasundaram et al., 1999). To
combat this problem, different groups of
pesticides
like
organochlorine,
organophosphate, pyrethroids, carbamates
and some unclassified group have been used
in the tea fields, since 1960. The growth of
fungus was inhibited by applied pesticides
(Das et al., 2003; Sanyal and Shrestha,
2008). The present study is aimed to assess
the effect of commonly used pesticides on
the
growth
inhibition
of
Fusarium
bugnicourtii and indirectly control the
further developmental stage of shot hole
borer larva and adult in tea.
Materials and Methods
Sample
collection
isolation:

and

Pathogen

The stem of shot hole borer infected
tea plant was cut at the range of 15 cm
height and 2 cm width, and then brought to
the laboratory. Immediately, they were cut
into small pieces, and then surface sterilized
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with 75 % of ethyl alcohol and fixed on the
Potato Dextrose Agar medium. The plates
were incubated under controlled conditions
of 25±10 C, 75±5 % relative humidity and
16:8 hours light: dark photoperiod.
Pesticides:
In vitro sensitivity of pathogen to
nine recommended pesticides, like Lime
sulphur (1: 40), Ethion (750 ml/ha),
Deltamethrin (500 ml/ha), Fenpropathrin
(200ml/ha),
Propargite
(500
ml/ha),
Lambdacyhalothrin
(250
ml/ha),
Quinalphos (1000 ml/ha), Endosulfan (1000
ml/ha), and Dicofol (1000 ml/ha) was
tested.
Pathogenicity test:
Pathogenicity test was carried out on
shot hole borer larval feeding and adult
transmitting the spores of fungus infested
tea. For that, the recommended pesticides
were mixed with Potato Dextrose Agar
medium, and the plates were inoculated with
the pathogen by placing an agar disk of 0.5
mm diameter in the centre, and then culture
trays were kept under controlled conditions
of 25±10 C, 75±5 % relative humidity and
16:8 hours light: dark photoperiod. The
radial growth of fungus was measured after
inoculation of 3rd, 5th and 7th day.
Data analysis:
The data was recorded during the
course of analysis. The calculation was
drowning on the basis of analysis of
variance, ANOVA. The calculated value of F
was compared with table value at 0.05 %
levels of significance.
Results and Discussion
The recommended pesticides like
Lime
sulphur,
Ethion,
Deltamethrin,
Fenpropathrin,
Propargite,
Lanbdacyhalothrin,
Quinalphos,
Endosulfan and Dicofol were tested against
fungus F. bugnicourtii prepared with Potato
Dextrose Agar medium. Among the tested
pesticides, the Dicofol is effective against F.
bugnicourtii, whereas, the growth was 0.00,
0.08 and 0.10 cm for 3rd, 5th and 7th day
respectively (Table 1). The radical growth of
F. bugnicourtii on 7th day against
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Endosulfan,
Quinalphos,
Lambdacyhalothrin,
Propargite,
Fenpropathrin, Deltamethrin, Ethion and
Lime sulphur showed 0.13 cm, 0.15 cm,
0.60 cm, 0.68 cm, 0.72 cm, 0.77 cm, 0.85
cm, 1.80 cm and 1.98 cm respectively when
compared to untreated control 1.98 cm.
Results obtained with DQ value of
Dicofol (0.90) on radical growth of F.
bugnicourtii indicated that it was an effective
to reduce the fungus growth. The DQ value

for Endosulfan (0.87), Quinalphos (0.85),
Lambdacyhalothrin (0.53), Propargite (0.48),
Fenpropathrin (0.46), Deltamathrin (0.44),
Ethion (0.39) and Lime sulphur (0.04) were
recorded. The maximum myceilial growth
was observed in untreated control. The high
significance level was observed for Dicofol,
Quinalphos,
Lambdacyhalothrin
and
Propargite and no significance was recorded
for Lime sulphur on 3rd, 5th and 7th day
observation at 0.05 %.

Table.1
Growth reduction of shot hole borer feeding fungus, Fusarium bugnicourtii
With recommended concentration of pesticides
Treatments

Day of Observation (cm/day)
3rd

DQ Value

Control
Lime sulphur (1:40)

day
1.0±0.08a
1.0±0.00a

5th day
1.45±0.07a
1.37±0.03a

7th day
1.98±0.03a
1.80±0.05b

Ethion (750 ml/ha)
Deltamethrin (500ml/ha)

0.25±0.06c
0.27±0.02c

0.62±0.02b
0.47±0.03cd

0.85.0.04cd
0.77±0.04de

0.39
0.44

Fenpropathrin (200 ml/ha)

0.43±0.03b

0.48±0.03c

0.72±0.06e

0.46

Propargite (500 ml/ha)
Lambdacyhalothrin (250 ml/ha)
Quinalphos (1000 ml/ha)
Endosulfan (1000 ml/ha)
Dicofol (1000 ml/ha)

0.05±0.02d
0.17±0.08c
0.00±0.00d
0.00±0.00d
0.00±0.00d

0.37±0.05d
0.42±0.17b
0.15±0.02e
0.00±0.00f
0.08±0.04ef

0.68±0.03e
0.60±0.21c
0.15±0.02f
0.13±0.06f
0.10±0.04f

0.48
0.53
0.85
0.87
0.90

Values
are
Mean±SD
of
six
replications. Mean in the same column
followed by the same letter are not
significantly differ according to Turkey’s test
(Significance at 0.05 % confidential level).
Application of these tested pesticides
with recommended dose has been showed its
detrimental effect on the growth of F.
bugnicourtii. The results are similar with
Simpson et al. (2001) they recorded the effect
of fungicide Triazoles against Fusarium sp.
Allen et al. (2004) reported the potential
effect of Benomyl to control the F. solani, F.
oxysporum and F. Proliferatum at 10µg/ml.
The fungicides, Iprodione + Carbendazim,
Benomyl and Carbendazim inhibit the
fungal growth at 10 to 100 ppm (Etebarian,
1992). The application of Roundup (2.5, 5.0
and 10.0 μg/g soil) as seed treatment before
sowing to infected soil also reduce the Wilt
disease, where the reduction was increasing
with increase the concentration (Hamed et
al., 2009).
Indian J Microbiol Res 2014; 1(1):52-55.

0.00
0.04

Lambdacyhalothrin
significantly
reduced the fusarium ear rot caused by F.
verticollides (Blandino et al., 2008). Olajire
and Oluyemisi (2009) reported that Karate
insecticides at different concentration have
been significantly reduced the mycelial
growth of A. flavus and F. monilliformes. The
plant infesting beetles can be control directly
using contact or systematic pesticides
(Cranham, 1966). There no significance was
recorded in Lime sulphur at 1:40, which was
similar to the application of Karate on
Fusarium oxysporum at lower concentration
(Olajire and Oluyemisi, 2009)
Several fungicides are used by
planters in India for the control of blister
blight, brown blight and other pathogenic
moulds. Our findings have shown that the
pesticides tested in this study caused the
potential reduction in mycelial growth of F.
bugnicourtii. The pesticides like Dicofol,
Quinalphos,
Propargite,
Deltamethrin,
Ethion and Lime sulphur are applying to
control the red spider mites, tea mosquito
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bug, thrips, leaf roller and leaf folder,
consequently Lambdacyhalothrin are used
to control the shot hole borer population in
tea. Therefore, the pesticide application is
new approach to minimize the fungal
pathogen F. bugnicourtii. The tested
pesticides are qualified to control the shot
hole borer E. fornicatus larval feeding
pathogenic
fungi
F.
bugnicourtii,

consequently which reduce the chemical
pollution by using other pesticides and
fungicides in the same field. The pesticides
reduce the fungi diseases, therefore, no need
to apply fungicides at the time of insect and
fungi present in the same field. Furthermore,
the effect of these tested pesticides on fungal
control in the field condition is needed.
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