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Avrticle Info Abstract

Art _ Monitoring and population dynamics of tur pod bug, Clavigralla
Rgiﬁlfeg:'ztgrsﬁptember, 2017 gibbosa in unprotected pigeonpea crop during kh_arlf seasons from
Accepted: 18 October, 2017 2011 to 2014 at the Farmers field of Jurdcial area of S.D.
Available online: 30 November  Agricultural University, S.K. Nagar, North Gujarat, India.
2017 Temperature, rainfall and host-plant species were analyzed with
respect to population fluctuation of the tur pod bug. The
observations revealed that, the average number of larval

Key Words: Population  yonylation per plant in the season (from 27" to 3" standard

dynamics, Clavigralla  \yeeks) was 0.97, 0.32, 0.30 and 0.38 larvae per plant during

gibbosa, weather 2011, 2012, 2013 and 2014 respectively. Population of C. gibbosa

parameters had significant and negative correlation with maximum
temperature (r= -0.73), rainfall (r= -0.29) and relative humidity
(r=-0.79, r=-0.58 morning and evening, respectively).
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understanding of climate-pest relationships
and hence data on climate and insect pests is a

Developing improved techniques for  prerequisite. Climate plays a major role in the
management of pests requires a befter  growth, development and distribution of

Introduction
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insects. The short term change in weather
conditions at a location is termed as climate
variability and the long term change in
average climate of the location is referred to
as climate change and both influence the
growth and development of insects. Climate
change projections made for India indicate an
overall increase in temperature by 2—4-C and
precipitation by 9-16% towards 2050s
(Krishna Kumar et al. 2011). Most of the
predictive models indicates that average
temperature increases by 1.7-5.3°C within
next 60-100 years (Haldhar et al. 2012;
Jaworski & Hilszczanski 2013). However, the
extent of increase is expected to be non-
uniform  across geographical locations.
Increases in temperature have significant
implications  on  temperature-dependent
development of insects.

Pigeonpea (Cajanus cajans L.) is a
tropical grain legume mainly grown in India
and ranks second in area and production (3.81
M ha area with production 3.02 MT,
Anonymous 2014). It is attacked by more than
300 species of insect pests. Among these, the
maximum vyield losses is caused by pod
borer’s complex and pod fly. Among pod
borer complex the major are Helicoverpa
armigera and Maruca vitrata and pod fly,
Melanagromyza obtusa (Sreekanth et al.
2015). The productivity levels range from 360
to 1145 kg/ha owing to the cultivation of the
crop on a wide range of soils in different
cropping systems across varied agro climatic
regions. A number of factors are responsible
for the lower productivity, which mainly
includes biotic as well as abiotic factors.
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Among biotic stresses diseases viz.,
wilt, sterility mosaic and foliar diseases and
insect pests feeding on pods lead to significant
yield losses. Climate change is expected to
trigger changes in diversity and abundance of
arthropods,  geographical and temporal
distribution of insect pests, insect biotypes,
herbivore plant interactions, activity and
abundance of natural enemies, and efficacy of
crop protection technologies. We expect both
the crop in terms of phenology and physiology
and the pests in their occurrence and
abundance likely to change. Hence, study of
impact of climate change on pigeonpea crop-
pest interactions requires carefully collected
data on long term basis. While already
available historical data could form an
approach for partial study of climate change
impacts, formulation and implementation of a
robust research strategy combining the present
scenario of cropping patterns, cultivars, and
production and protection practices across
heterogeneous locations over time would yield
improved and  holistic  understanding.
Considering the importance of the pigeonpea
grown across Indian cropping systems as a
pulse crop and assessment of the changing
pest dynamics in relation to climate, and
through development of forewarning models.
A plan to study of dynamics of pigeonpea pod
bug in multiple locations over seasons along
with other system components including
weather was formulated to be implemented
through surveillance integrating geographical,
field, crop, agronomical and pest management
practices.

Materials and methods

Surveillance plan and procedures
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Two pigeonpea fields each at the pulse
research station and in ten selected villages of
North Gujarat region are to be fixed for pest
surveillance. Fixed fields are those fields
grown with pigeonpea, that once selected
should be continuously monitored year round
on weekly basis for pests and diseases using
the specified data sheet formats. Observations
in all the designated fixed fields should be
made on weekly basis.

Selection of fixed fields
Fixed fields of farmers in villages

Ten villages of pigeonpea growing
from the three nearby districts of North
Gujarat were selected. In each village, two
farmer fields were selected with a area near to
one acre for surveillance during the season.
Assigning fields of farmers as Fixed 1 and
Fixed 2 should be made during the first
observation of surveillance and the same were
maintained till the end of season.

Observations

The recording of observations on
insect pests and diseases in the selected fixed
fields was initiated with the sowing of the
crop and continued till the end of the crop
season. In each selected field, select five spots
randomly such that four are from four corners
and one from the centre of the field. Five feet
distance alongside of boundary in all
directions of the field should be left out as
buffer space to avoid border effects during
pest observations. The spot selection for pest
observations during each weekly visit was
random and it is not the fixed spots in a
pigeopea field. All insect and disease
recordings at each spot should be completed
before moving on to next spot. Further
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weather parameters viz., rainfall, maximum
and minimum temperature, maximum and
minimum relative humidity were gathered
from metrological department and averaged
for every metrological standard week. Also
the population data were correlated with
weather parameters.

Statistical analysis: Correlation analysis of
data obtained from pod borers population,
rainfall, maximum and minimum temperature,
maximum and minimum relative humidity at
every metrological standard week from 2011
to 2014 were analyzed.

Results and Discussion

The population dynamics of tur pod
bug, Clavigralla gibbosa was recorded from
cropping season of pigeonpea during 28"
standard metrological weeks (SMW) to 2™
SMW from 2011, 2012, 2013 and 2014 years.
During 2011, the pest incidence started in 40™
SMW with 0.35 bug/ plant and peak incidence
of 1.20 bug/ plant in 47" SMW (Table 1) there
after its population started declining. Over all
that season mean incidence of C. gibbosa was
0.86 bugs/ plant. The pest incidence during
2012 was initiated on 39" SMW (0.37
bug/plant) and peaks population recorded in
1 SMW with 2.31 bugs/plant and there was
drastic decline in the pest population (Table
1). During 2013, the incidence started from
39" SMW and continued upto 2™ SMW.
Maximum incidence of pest was noticed
during 1% SMW was recorded 2.93 bugs/
plant. During 2014 the pest incidence was
started somewhat later than other years. The
incidence started from 42" SMW and
continued upto 51% SMW. Maximum
incidence of pest was noticed during 50"
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SMW 3.98 bugs/plant and onwards drastically  declined.
Table 1. Population fluctuation of C. gibbosa on pigeonpea at farmer’s field
MSW 2011-12 2012-13 2013-14 2014-15

30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
39 0.0 0.37 0.4 0.0
40 0.35 0.49 0.44 0.0
41 0.38 0.72 0.66 0.0
42 0.75 0.78 0.28 0.12
43 1.11 0.91 0.87 0.51
44 0.71 1.02 0.5 0.66
45 0.86 0.59 1.02 1.4
46 1.13 0.64 1.23 1.43
47 1.20 1.12 2.27 1.53
48 1.08 0.93 2.58 2.45
49 1.06 1.44 1.61 3.28
50 0.78 1.79 1.79 3.98
51 0.88 2.04 1.51 3.73
52 0.0 2.11 2.58 0.0
1 0.0 2.31 2.93 0.0
2 0.0 1.1 211 0.0
3 0.0 0.0 0.0 0.0

MSW- Meteorological Standard Week

The C. gibbosa population was
increasing trend over the years. Pest
population was range from 0.35- 1.20
bugs/plant and mean of 0.86 bugs/plant during
2011 in short period of 40™ to 51% SMW (Fig.
1). Average C. gibbosa population 1.17
bugs/plant with range between 0.37-2.31
bugs/plant on 39" to 2" SMW during 2012.
During 2013, it was 1.42 bugs/plant with
range of 0.40 to 2.93 bugs/ plant on 39" to 2™
SMW. C. gibbosa population was range
between 0.12 -3.98 bugs/ plant with average
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of 1.91 bugs/ plant during 2014. During first
years, the pest population was higher and
thereafter during 2012, 2013 and 2014 pest
population was started declining every year. In
all four years observations, peak population
was observed between 50" SMW to 1% SMW
and the C. gibbosa population was started
rising every year. It shows that over the years
the incidence builds up to maximum level (Table
1). C. gibbosa population influenced by
abiotic factors such as temperature and
humidity. Hence, pest population was



Journal of Agriculture and Ecology, 2017, Vol.4, 37-43
http://saaer.org.in

SAAER

correlated with abiotic factors and presented
here.

Population of C. gibbosa had
significant and negative correlation with
maximum temperature (r = 0.728) and non-

significant and negatively correlated with
minimum temperature (r = 0.415) shown in
table 2.

Table 2. Correlation matrix of C. gibbosa population with environmental factors at farmer’s

30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 1 2 3

field
Year Rainfall Weather factors
Temperature Relative humidity
Maximum Minimum Morning Evening
2011-12 -0.234™ -0.051™ -0.120™ -0.456 -0.365"°
2012-13 -0.433" -0.817" -0.214N° -0.701" -0.351N°
2013-14 -0.602" -0.835" -0.063"\° -0.561" -0.210M°
2014-15 -0.348N° -0.591" -0.062N° -0.551" -0.277"°
Mean -0.404 -0.573 -0.114 -0.567 -0.300
Cumulative -0.293 -0.728 -0.415 -0.789 -0.577
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Fig. 1 Temporal variation of C. gibbosa population on pigeonpea

However, significant and negatively
correlated with rainfall (r = -0.29). Similarly,
Relative humidity (morning) had significant
and negative correlation to Clavigralla
gibbosa population (r= -0.79) and non-
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significant and negatively correlated during
evening (r= -0.58). Present studies were in
partially in line with the Singh et al. (1990)
reported that E. kerri had a negative
association with the rainfall, minimum daily
temperature, relative humidity. Jayasimha et
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al. (2012) reported that leafhopper population
had a significant negative correlation with
rainfall. However, RH was non significant and
negative with population. Similarly Sutaria et
al. (2010) who observed rainy days were
negatively correlated. Singh et al. (2013) who
reported negative correlation between cotton
leaf hopper population and relative humidity.
Yadav et al. (2015) who showed that
leafhopper  population was  negatively
correlated with minimum temperature. Present
studies were in partially in line with the Jakhar
et al. (2016)that the population of Helicoverpa
had significant and negative correlation with
maximum temperature (r = -0.52) and non-
significant and negatively correlated with
minimum temperature (r = -0.71). However,
significant and positively correlated with

rainfall (r = 0.08). Similarly, Relative
humidity (morning and evening) had
significant and negative correlation to

Helicoverpa population (r= -0.83, r= -0.59,
respectively).

Conclusion

Clavigralla gibbosa on pigeonpea is at
increasing trend from year to year and causing
severe damage to crop. During last four years
(2011 to 2014) there was a lot of variation in
prevalence of abiotic factors viz., rainfall,
temperature and relative humidity in this
region might have favoured the pest buildup
from year to year at increasing trend and near
future if the similar variation continued with
aboitic factor particularly rainfall and
relative humidity will lead to attainment of this
to a major status.
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