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ABSTRACT

A weekly survey at selected sites of rice growing area in Bhandara district
was carried out regularly during rabi and kharif seasons of 2012 and 2013.
The data collected on predatory beetle complex and population dynamics of
rove beetle, P. fuscipes during the present study is summarized in the present
paper. A survey carried out during kharif and rabi seasons revealed that 4
predatory beetles viz., lady bird beetle Micraspis discolor (Fb.) and Hormonia
octomaculata (Fb.), ground beetle, Ophionia indica (Thum.) and rove beetle,
Paederus fuscipes (Curtis) were active and effectively regulating the
populations of all the four major pests of rice (Scirpophaga incertulus,
Cnaphalocrosis medinalis, Nilaparvata lugens and Sogatela furcifera). Among
the 4 predatory beetles, rove beetle, P. fuscipes was found to be abundantly
predating on immature and mature stages of major and minor pests of rice.
During rabi season the highest population of rove beetle, P. fuscipes was
recorded in second week of March at 42 DAT. In Kharif season, first
appearance of rove beetles, P. fuscipes was noticed in third week of October
at about 63 DAT and its highest population was recorded in second week of
November (84 DAT). The data obtained of four seasons (2 kharif and 2 rabi)
indicated that the abundance of rove beetle, P. fuscipes was more in rabi than
in kharif season.

Keywords: Bhandara, Days After Transplantation (DAT), Population
Dynamics, Rice, Rove beetle.

INTRODUCTION

Rice (Paddy), Oryza sativa is the staple food for over 55% population of India
Average productivity of rice in
Maharashtra is poor as compared to other states. More than 50% of the total

and is grown in almost all the states.

area under rice in the state is concentrated in low productivity group, which
accounts for about 42% of total production in the state. Average productivity
of the state is 1,480 kg/hectare, which is about 24% below the national
biennial average productivity of 1,950 kg/hectare.

Bhandara district (‘rice bowl’ of state) belongs to low productivity group
(yield 1,000 - 1,500 kg/ hectare). Though, Bhandara district occupies first

National conference on Innovations in Agri-Biosciences (NCIABS-2016)

| 177


http://www.ijlsci.in/

Jadhao MF and Shukla, 2016

position in area and rice production in Maharashtra,
per hectare yield of 1,304 kg is very low (ICAR, 2002).
Among the various factors, the insect pests are the
major one responsible for the lower yield of rice crop
in Bhandara and other low productivity districts of our
country. About 300 species of insects have been
reported to attack rice crop in India out of which 20
have been found to be the major pests (Pathak, 1977,
Arora and Dhaliwal, 1996) causing 21 to 51 percent
yield loss (Singh and Dhaliwal, 1994). In India, rice is
consuming largest amount of insecticides after cotton
and even after such a heavy reliance on insecticides,
the farmers are able to reduce only a small percentage
of losses due to insects. Such injudicious use of
insecticides has also been reported to eliminate
predators and parasitoids which are able to check the
pest population below economic injury level under
natural conditions (Kenmore et al, 1984). The
indiscriminate use of insecticides for pest control led
to disturbances in natural ecosystem, leading to
resurgence of pests such as yellow stem borer,
Scirpophaga incertulus, leaf folder, Cnaphalocrosis
medinalis, brown planthopper, Nilaparvata lugens and
whitebacked  planthopper,  Sogatella  furcifera
(Anonymous, 1995). Again, the farmers are not aware
with the succession of natural enemies which is the
least studied subject in rice entomology. For rice crop,
it is impossible to develop an IPM programme without
understanding the role of predators and parasitoids.
These "friends of the rice farmer" were associated with
rice pests long before rice was cultivated in its present
form (Shepard et al, 1987). Ooi and Shepard (1987)
concluded that predators and parasitoids in the rice
fields of tropical south and Southeast Asia are essential
for maintaining insect pest populations at low levels.
Walker (1962) recorded about 100 species of natural
enemies, including predators, parasites as well as
diseases on the rice stem borers in Asia. The natural
enemy fauna of kharif season is generally different
from those found in rabi season. Panda et al. (1995)
noted that the rove beetle, P. fuscipes constituted the
major predatory arthropod complex of the plant
hoppers during both kharif and rabi seasons. Rove
beetle was found to be predaceous on N. lugens and S.
furcifera (Natarajan and Mathur, 1981 and Ooi et al.,
1980). Anis Joseph (2006) observed large number of
rove beetles in the rice ecosystem in Kerala. Although
some attempts have been made to study the
occurrence of rice pests and their natural enemies in
Andhra Pradesh (Rao and Ali, 1976), Punjab (Brar et
al, 1994), Gujarat (Pandya et al, 1995), Karnataka
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(Naganagoud et al., 1999), Bihar (Rai et al,, 2000) and
Uttaranchal (Pushpakumari and Tiwari, 2005) in India,
we do not have much information for Maharashtra,
especially Bhandara district. Keeping in view the
above mentioned facts, in the present work the
attempts were made to study the occurrence and
population dynamics of rove beetle, Paederus fuscipes
(Curtis), one of the natural enemy of rice pests in the
rice growing areas of Bhandara district. The present
investigation contains two year (2013-2014) field
study at selected sites.

MATERIAL AND METHODS

Bhandara is known for its large production of rice,
located at 21°10°N 79°39°E 21.17°N79.65°E.Weekly
survey was conducted at different sites (farmers’
fields) in Tumsar tahsil and adjoining rice growing
areas of the Bhandara District for monitoring the
predation and population fluctuation of rove beetle,
Paederus fuscipes. The investigation was carried out
regularly for two rabi and two kharif seasons from
early to mature grain stage of rice crop during 2012
and 2013. The rice insect pests in the form of eggs,
larvae and adults were observed at weekly interval for
their predation by rove beetles. Whenever the
predatory beetles predating pests were noticed, they
were collected by hand or insect collecting net and
were further provided with different pest species to
confirm their predatory behaviour. The predators
noticed and collected in this way were killed and
preserved in 70 per cent alcohol. The population of
predatory rove beetles was recorded visually as well
as hand and net collection in 1x1 m quadrate sample
from five randomly selected spots.

RESULTS AND DISCUSSION

In both kharif and rabi seasons, four predatory beetles,
viz., lady bird beetle Micraspis discolor (Fb.) and
Hormonia octomaculata (Fb.), ground beetle, Ophionia
indica (Thum.) and rove beetle, Paederus fuscipes
(Curtis) were prominently recorded in the field
predating on various stages of insect pests. Of these
four species of predatory beetles, P. fuscipes was found
to be the most dominant predator during present
investigation. Rove beetle, P. fuscipes is characterized
by having extremely short elytra, which covered only
the central part of the body and were metallic green.
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The body is orange brown and the tip of the abdomen
and head are black. It measures about 7 mm in length.
The beetles were often found running actively up and
down the rice leaves in search for prey. It is a
carnivorous beetle. Both grubs and adults of P. fuscipes
are predatory in nature. After citing the prey, the
predator grabs it by inserting its mandibles and
devours it within seconds. The food of rove beetle
consists of eggs and first instar larvae of stem borers
and leaf folder and hopper nymphs as well as adults.

Although four predatory beetles of rice insect pests
were recorded, only rove beetle, P. fuscipes being
important in regulation of major rice pests viz,
Scirpophaga incertulus, Cnaphalocrosis medinalis,
Nilaparvata lugens and Sogatela furcifera was
considered for study of population dynamics and
counted during weekly survey. The population
fluctuations of rove beetle in the field during Rabi and
Kharif are presented in Table 1 and depicted
graphically in Figure 1. During Rabi 2012 rove beetle,
P. fuscipes first noticed in 1st week of February (7
DAT) and thereafter observed up to harvesting stage.
The highest population with its mean 9.4 beetles/m?
was recorded in 2nd week of March (42 DAT). During
Kharif 2012 P. fuscipes first appeared in the 3rd week of
October (at 63 DAT) when its count was 3.4
beetles/m?2 after which they were present throughout
the season with highest population (22.6 beetles/m?)
in 3rd week of November. The minimum number (3.2
beetles/m2) was recorded in 3rd week of October (63
DAT). During Rabi 2013, P. fuscipes was recorded
throughout the crop growth and its population was
high in 3rd (42 DAT) and last week of March (56 DAT).
Its population varied from 0.6 to 56 beetles/m?2.
During Kharif 2013, the populations of rove beetle, P.
fuscipes was negligible with peak densities of 0.6
beetles/m2.The average populations of two rabi
seasons was 17.36/ m? and that of two kharif seasons
was 5.32 / m? (Table 1). Therefore, the incidence of
rove beetle was found to be more in Rabi season than
Kharif. The data obtained on the number of rove
beetles in the rice field during rabi and kharif seasons
of 2012 and 2013 exhibited the increase in their
population densities with the infestation of all the four
major insect pests and the absences or low number of
predators in the rice ecosystem favoured the
population build up of all the four major pests and
damaging the crop substantially. This indicates that
the predatory beetle complex present in the rice
ecosystem of Bhandara district was active and
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Table 1: Population Dynamics of Rove beetle, P.
fuscipes in Rice Ecosystem.

DAT Rabi Kharif Rabi Kharif
2012 2012 2013 2013
7 0.4 0 0.6 0
14 0 0 0.6 0
21 0 0 21.4 0
28 0 0 32.6 0
35 6.4 0 46.6 0
42 9.4 0 56 0
49 2.6 0 48.4 0.6
56 0.2 0 55 0
63 0 3.4 22.2 0
70 1.4 3.2 16.2 0
77 4.8 17.6 15 0
84 3.6 21.8 13 0
91 5.2 22.6 14.2 0
98 0 0 23.6 0
105 0 0 11.8 0
Average Population of P. fuscipes during two
seasons

Kharif, 2012-13: 5.32, Rabi, 2012-13: 17.36
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Figure 1. Population fluctuations of Rove beetle
during Rabi and Kharif season.
DAT- Days After Transplantation

regulating the populations of both major and miner
insect pests effectively. Shen and Pang (1989)
described the predation of P. fuscipes on the eggs of C.
medinalis and concluded that they are the important
predators of C. medinalis eggs. Luo et al (1990)
reported that the males and females of P. fuscipes
consumed a mean number of 4.2 and 6.1 adults of S.
furcifera per day, respectively. Mun and Yuen (1982)
showed that P. fuscipes also predate on the larvae of C.
medinalis. They also observed that P. fuscipes was
found to prey upon N. lugens, S. furcifera and N.
virescens. Rajendran and Gopalan (1988) estimated
that an adult P. fuscipes can consumes 8.7 adults of N.
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lugens, 8.3 adults of S. furcifera and 8.4 adults of N.
virescens in a day and the predator move in very large
numbers to nearby vegetation when crop is harvested.
Komala Devi (2003) showed that the P. fuscipes has
quite good feeding potential, prey range and longer
adult longevity.

Thus, it is concluded that the populations of all the
four major pests were effectively regulated by a large
number of rove beetles. Hence if predatory beetle
complex such as rove beetle, ground beetle and lady
bird beetle of rice-ecosystem is conserved with a
judicious use of insecticides particularly at the time of
pest resurgence, the major rice pests can be kept
under check at sub economic level.
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