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ABSTRACT

Field studies were carried out to find out the efficiency of entomopathogenic bacteria such as Pseudomonas

fluorescens and Pseudomonas putida in controlling red spider mites infesting tea. Observations were

also made to find out whether the application of these entomopathogens imparts any taint effect on

tea. Results of the present study showed that application of powder formulation of P. fluorescens and

P, putida caused significant reduction of red spider mite population in comparison to the control and the

leaves treated with entomopathogens have no taint.
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INTRODUCTION

Tea, Camellia sinensis (L) O. Kuntze is a
major cash crop in India. Being a monoculture crop,
it is attacked by an array of insects and mite pests.
Among them, red spider mite Oligonychus coffeae
(Acarina: Tetranychidae) is an important pest
causing considerable crop loss in southern India
(Muraleedharan et al., 2005; Babu et al., 2008).
Red spider mite (RSM) management in tea
mainly depends on the use of synthetic pesticides
which results in the undesirable effects such as
proliferation of pesticide resistant generation of
pests, environmental contamination, presence of
pesticide residues in made tea and devastation of
natural enemies (Roobakkumar et al., 2010).

Apartfromnatural enemies, entomopathogens
contribute to the natural regulation of many tea
pests. Several microbes are pathogenic to tea pests.
Microbial control measures are gradually recognized
in different tea growing areas under integrated pest
management to produce pesticide contaminant-
free tea (Aizawa, 1971; Kodomari, 1993;

Hazarika et al., 2009; Ye et al., 2014). These include
isolation and identification of virulent native
entomopathogens in tea ecosystem and evaluation of
its potentiality against pests in tea plantations. Most
research on tea red spider mite pathogens deals with
fungi. Among them, Hirsutella thompsonii Fisher,
Paecilomyces fumosoroseus (Wize), Verticillium
lecanii (Zimmerman) and Metarhizium anisopliae
(Metchnikoft) Sorokin are potential mycoacaricides
(Muraleedharan, 2001). But for bacteria, only very
limited information is available on its controlling
efficiency against mites (Poinar and Poinar, 1998;
Aksoy et al., 2008). Hence, it may be praiseworthy
to study the efficiency of bacteria, especially
Pseudomonas sp., isolated from the soil of tea
ecosystem against red spider mite.

MATERIALS AND METHODS

Isolation and identification of entomopathogenic
bacteria

The soil samples collected from UPASI Tea
Experimental Farm, Valparai, Tamil Nadu were
used to isolate the bacteria. Each soil sample was
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sieved through a one mm mesh sieve, mixed with
sterile distilled water at a ratio of 1: 10, shaken
thoroughly on a rotary shaker at 150 rpm at 24—
26 °C for 15 min and serial dilutions (102-10%)
were prepared. Diluted samples were placed on
King’s B Agar (KBA) and incubated at 2426 °C
for 24-48 h. Identification of bacterial isolates
was done based on colony morphology and
fluorescent character, according to the standard
diagnostic methods (Kiewnick and Sands, 2001).
Fourteen strains of Pseudomonas were isolated
during the study and initial screening test was
conducted against red spider mite in vitro to find
out its pathogenicity. Among the different isolates
tested in the screening study, two isolates such
as P. fluorescens (Gene Bank accession number -
GQ900589) and P. putida (Gene Bank accession
number - GQ900590) were found pathogenic to
red spider mite. Its efficacy against red spider
mites under laboratory conditions has already
been reported by Roobakkumar et al. (2011).

Field evaluation of entomopathogens
Micro-plot experiment

To confirm the acaricidal activity of these
entomopathogens under field conditions, micro
plot field experiment was conducted. Both P
fluorescens and P. putida were formulated into
wettable powder with the spore load of 10%-10°
spores mL™! following the method adopted by
Nandakumar et al. (2001) and used for field
evaluation. The experiment consisted of five
treatments and each replicated five times. Each
treatment block consisted of 50 tea bushes. The
treatments included individual application of P.
Sfluorescens, P. putida, Paecilomyces fumosoroseus
at 1.5 kg ha'!, Metarhizium anisopliae at 1350
kg ha'! and water-treated control. Pre-treatment
assessment was done before spraying by collecting
15 leaves from 15 bushes at each plot randomly and
the number of red spider mite was counted. After
pretreatment assessment, one round of spraying
was done using knapsack sprayer with a spray
volume of 450 L ha™!. Post treatment assessment
was carried out at weekly interval for four weeks
and mean bio-efficacy was calculated.

Large scale field experiment

Based on the results of micro-plot experiment,
large scale field experiment was also carried out at
one of the tea gardens in the Anamallais for two
seasons following the standard protocol. The trial
was conducted in randomized block design with
five treatments, each replicated five times. Each
treatment block consisted of 100 tea bushes. The
treatments included individual application of
P, fluorescens, P. putida, Paecilomyces fumosoroseus
at1.5kgha™!, Metarhiziumanisopliaeat1350mLha!
and water treated-control.

Pretreatment assessment of red spider mite
population was carried out before imposing the
treatment by collecting 25 leaves at random from
each treatment block and counting the number of
mites. Spraying was done with a hand operated
knapsack sprayer using a spray volume of 450 L ha™.
Care was taken to drench the bushes for a better
coverage and control. Post treatment assessment
of red spider mite populations was carried out at
weekly interval for a period of eight weeks. To
avoid possible drift effects from adjacent plots,
samples were not taken from the edge of the plots.
All the data collected were subjected to analysis of
variance.

Studies on phytotoxicity of entomopathogens to
tea leaves and tainting of tea

Two other field experiments were also
carried out to find out whether the application of
entomopathogens causes any phytotoxic injury
to tea plants and impart any taint to tea samples
manufactured fromthe treated leaves. The treatments
were such as P, fluorescens and P. putida at 1.5 kg
ha! and control. Spraying was done with hand
operated knapsack sprayer with the spray volume
of 450 L ha™!. The control plots were sprayed with
water. Observations on phytotoxic symptoms such
as injury on leaf tip, leaf surface, wilting, necrosis,
vein clearing, epinasty or hyponasty were carried
outonday 1,3, 5,7, 10 and 15 after application. The
scales used for evaluating phytotoxic symptoms
were based on the kind of change in the appearance
of tea leaves. To study whether the application of
entomopathogens imparts any taint, tea leaves were



58 KUMAR et al.

e-planet 16 (1): 56-61

harvested on day 5, 7, 10 and 14 after spraying and
processed separately in a mini CTC (crush, tear and
curl) machine for making black tea. Then the black
tea samples were sent to professional tea tasters for
assessment on taint (if any).

RESULTS AND DISCUSSION

The results revealed that percentage
reduction of red spider mite population was higher
in the plots treated with P. fluorescens and P.
putida when compared to the control plots (Fig. 1).
Results on the two large scale RBD field trials
(Season I and II) are presented in Tables 1 and
2. A maximum of three rounds of spraying have
been carried out during the experimental period.
The results clearly indicated that application of
powder formulation of P. fluorescens and P. putida
caused significant reduction of red spider mite
population in comparison to water-sprayed control
plots. Moreover, the efficacy achieved in the
treatment of P. fluorescens was on a par with the
standard treatment using the commercial powder
formulation of P. fumosoroseus. Similarly, the talc-
based formulation of entomopathogenic bacteria,
P fluorescens was tested under field conditions
and found effective in controlling leaf folder pest

(Saravanakumar et al., 2008). Hence, it will be a
promising option to use this entomopathogenic
bacterium against red spider mites under field
conditions.

The results of the phytotoxicity study
revealed that the application of entomopathogens
(P. fluorescens and P. putida) did not show any
phytotoxic symptoms and the score values were
recorded to be zero for all the treatments. The results
on the taint study showed that the tea sample made
from the leaves treated with entomopathogens had
no taint.

CONCLUSION

The present study revealed the efficiency
of the powder formulation of  Pseudomonas
fluorescens and P. putida in controlling red spider
mite population and the leaves treated with
entomopathogens have no taint. These are desirable
characteristics for incorporating entomopathogens
as microbial pesticides in the spraying schedule of
red spider mite in tea plantations of south India.
Further studies are needed to find out the effect of
these entomopathogens on the natural enemies in
tea ecosystem.
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Fig. 1. Micro plot evaluation of powder formulation of Pseudomonas fluorescens and P. putida against red spider mite
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