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ABSTRACT: Weather factors have always been found to be important for insect pests survival, growth,
development, fecundity and reproduction. An investigation was undertaken to study the population of
major insect pests of rice influenced under different weather parameters in rice field ecosystem of Eastern
Uttar Pradesh, India for two consecutive years, 2014 and 2015. The population of major insect pests of rice
were observed under particular weather parameters, i.e., temperature maximum, temperature minimum,
relative humidity, and rainfall in different growth stages of rice. The influence of weather parameters on
population of major insect pests of rice were inferenced by correlation coefficient. Of the total observed
population of rice insect pests under damaging groups in all growth stages of rice under temperature
maximum, temperature minimum, relative humidity, and rainfall, the correlation coefficients were - 0.669,
- 0.649, - 0.564, and 0.821 for stem borers; 0.859, 0.846, 0.784, and - 0.953 for leaf feeders; 0.191, 0.217,
0.321, and 0.037 for sap feeders; 0.587, 0.565, 0.474, and - 0.756 for root feeders respectively. The all-
correlation coefficients were inferenced non-significant between damaging groups of rice insect pests and
particular weather parameters in all growth stages of rice except between rainfall was inferenced
significant. The population of  most of the major insect pests of rice were highly decreased with highly
increasing temperature maximum, temperature minimum, and relative humidity and decreasing rainfall in
seedling stage; highly increased with moderately decreasing temperature maximum, temperature
minimum, and relative humidity and increasing rainfall in transplanting stage; and moderately decreased
with highly decreasing temperature maximum, temperature minimum, and relative humidity and
increasing rainfall in flowering stage. The population of Rice cutworm (Spodoptera mauritia Boisduval) in
nursery stage and Rice earhead bug (Leptocorisa acuta Thunberg) in flowering stage were highly increased
under influence of weather parameters respectively.
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INTRODUCTION

Rice is one of the most important staple foods of the
world (70% of the population) as well as India (65% of
the population). About 90% of the world’s rice is
produced and consumed in the Asian region and most
staple food of South East Asia. More than 110 countries
grow rice on one fifth of the world food grain crop area.
The rice fragrance spreads to the entire world. It
provides livelihood and food security to the about, 56%
of the world population (7.46 billion) as well as 65% of
the India population (1.32 billion). Rice is cultivated in
India since Indus valley civilization and worshipped for
wealth prosperity. More than 60% of India population
living in rural areas, where agriculture is the major
concerns of rural economy, that is the backbone of
Indian economy (Pathak and Khan, 1994; Maclean
et al., 2002; Viraktamath, 2013; Heinrichs and
Muniappan, 2017; Pathak et al., 2018; DAC&FW,
2018; FAOSTAT, 2019).

About 800 insect pest species associated with rice crop
over world. Among them about 250 insect pest species
associated with rice crop in India and about 20 of them
are major economic significance. Out of 20 major
insect pests of rice, 12 of national significance and 08
of regional significance have been recognized
respectively. The insect pests of rice infest all parts of
the plant at all growth stages and transmit few viral
diseases of rice. In India national level, stem borers
accounted for 30% yield loss, while plant hoppers
(20%), gall midge (15%), leaf folders (10%), and other
insect pests (25%) respectively (Pathak and Khan,
1994; Shepard et al., 1995; Matteson, 2000; David and
Ananthakrishnan,2004; Bentur, 2011; Prakash et al.,
2014; Singh et al., 2016; Heinrichs and Muniappan,
2017; Krishnaiah and Varma, 2018).
Rice is grown under wide range of climatic conditions.
The warm humid environment is congenial for rice
production and conductive to the survival and
proliferation of insect pest biodiversity. Environment is
the key factor of insect pest population dynamics. The
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weather factors have always been found to be important
for insect pests survival, growth, development,
fecundity and reproduction. The population of insect
pests are mostly influenced by different weather factors,
i.e., temperature maximum, temperature minimum,
relative humidity, and rainfall. Chakraborty and Deb
(2012), studied the incidence of rice hispa influenced
by agroclimatic conditions of northern parts of West
Bengal for monsoon rice. Sulagitti et al. (2017) has
been observed the incidence of yellow stem borer and
leaf folder were highest at vegetative phase and showed
a positive significant correlation with evening and
average humidity Bisen et al. (2019) has been reported
that, the population of army worm were observed
increase after drought followed by heavy rains.

MATERIALS AND METHODS

The rice insect pests complex was observed under rice
fields of Eastern Uttar Pradesh conditions for two
consecutive years (2014 and 2015) to surveillance their
incidence. The observation was surveyed in all
10 districts of 03 administrative divisions of Eastern
Uttar Pradesh, i.e., Gorakhpur (Gorakhpur, Deoria,
Kushinagar, and Maharajganj), Basti (Basti,
Santkabirnagar, and Siddharthnagar) and Azamgarh
(Azamgarh, Mau, and Ballia) under 03 growth stages of
rice, i.e., seedling, transplanting, and flowering. The
samples were taken randomly for concerned districts of
all 03 divisions for each growth stage of rice for
consecutively two years. There was each field selected
at each division per growing stages for each year. There
were 5 samples collected per field at the plot size of
100 m2. Therefore, during the entire crop period a total
of 90 samples (3 × 3 = 9 × 5 = 45 × 2 = 90) collected
from 3 divisions for consecutive two years respectively.
All 90 samples were converted average total of 18
samples (3 × 3 = 9 × 2 = 18) of all 03 divisions for two
years. Samples were taken 03 times at interval of 20
days after sowing (20 DAS) for seedling stage, 30 days
after transplanting (30 DAT) for transplanting stage and
60 DAT for flowering stage respectively. Each plot was
selected 5 spots (4 in the corner at least 60 cm inside
the border and one in the centre) to collect samples at
0.25m2/spot for seedling stage and at 01 hill/spot for
transplanting and flowering stage to observe abundance
of insect pests and their infestation. There were also at
each plot, 05 net sweeps made randomly at every 05
steps to observe abundance of insect pests for all 03
growth stages of rice. The size of sweep net were 25 cm
diameter and 70 cm handle and made up of nylon. The
timing of sampling was 9.30 A.M. to 12.30 P.M.
respectively. Each observation was recorded abundance
of insect pest species concerned to screen major insect
pest species for significant damage above 10 %
infestation and recognize among them most serious
insect pests of rice from previous reports. The
observation was also calculated correlation with
meteorological factors at different rice growth stages.
The meteorological recording was coordinates with
Gorakhpur meteorological station concerning tutiempo

and time and date web portal regarding maximum and
minimum temperature, relative humidity, and rainfall of
months, i.e., August, September, October, and
December for years, 2014 and 2015 respectively.
Taxonomic identification was verified with   texts of
reference, i.e., Dale (1994); Barrion and Litsinger
(1994); Pathak and Khan (1994); David and
Ananthakrishnan (2004); Rice knowledge management
portal (RKMP); and Subject experts respectively. The
statistical inferences were verified with texts of
reference, i.e., Chandel (1999); Dhamu and
Ramamoorthy (2007); Rangaswamy, (2010).

RESULTS AND DISCUSSION

The population of rice insect pests under damaging
groups were influenced by particular weather
parameters, i.e. temperature maximum, temperature
minimum, relative humidity, and rainfall. Population of
different damaging groups of insect pests under
different growth stages of rice were influenced by
particular weather parameters accordingly. The
influence of weather parameters on population of
damaging groups of rice insect pests were inferenced by
correlation coefficient. Of the total observed population
of rice insect pests under damaging groups in all growth
stages of rice under temperature maximum, temperature
minimum, relative humidity, and rainfall for sum of
both the years 2014 and 2015, the correlation
coefficients were - 0.669, - 0.649, - 0.564, and 0.821 for
stem borers; 0.859, 0.846, 0.784, and - 0.953 for leaf
feeders; 0.191, 0.217, 0.321, and 0.037 for sap feeders;
0.587, 0.565, 0.474, and - 0.756 for root feeders; and
0.982, 0.977, 0.949, and - 0.999 for total population of
all damaging groups respectively. The all-correlation
coefficients were inferenced non-significant between
damaging groups of rice insect pests and particular
weather parameters in all growth stages of rice except
between rainfall and total population of all damaging
groups were inferenced significant.
Of the total observed population of rice insect pests
under damaging groups for sum of both the years 2014
and 2015, the population of most of the damaging
groups were highly increased with increasing
temperature maximum, temperature minimum, and
relative humidity and decreasing rainfall in seedling
stage, and highly decreased with decreasing
temperature maximum, temperature minimum, and
relative humidity and increasing rainfall, while
moderately decreased with decreasing temperature
maximum, temperature minimum, and relative
humidity and increasing rainfall in transplanting and
flowering stage respectively. There have been several
research workers reported similar results. Our findings
are in accordance to that of Pathak and Khan (1994);
Shepard et al., (1995); Chakraborty and Deb (2012);
Prakash et al. (2014); Gangwar et al. (2015); Saini
et al. (2015); Singh et al., (2016); Krishnaiah and
Varma (2018); Bisen et al., (2019); Deshwal et al.,
(2019), who have been reported similar trends of results
(Table 1 & Fig. 1).
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Table 1: Insect Pests Population under Weather Parameters (Sum of 2014 & 15).

Influence of Insect Pests Population under Weather Parameters

Damaging Groups

Growth Stages of Rice Weather Parameters
Seedling Transplanting Flowering Correlation Coefficient

34.10 32.40 30.10

O
bs

er
va

tio
ns Temperature Maximum(°C)

25.20 21.60 16.25 Temperature Minimum(°C)
78.70 75.85 69.40 Relative Humidity(%)

1000.60 1007.70 1011.95 Rainfall (mm)

Stem borers (885) 168 384 333

Po
pu

la
tio

n - 0.669 - 0.649 - 0.564 0.821
Leaf feeders (3442) 3097 298 47 0.859 0.846 0.784 - 0.953
Sap feeders (4327) 1198 2042 1087 0.191 0.217 0.321 0.037
Root feeders (74) 43 10 21 0.587 0.565 0.474 - 0.756
Total (8728) 4506 2734 1488 0.982 0.977 0.949 - 0.999 *

* Significant at 5% level of significance.

Fig. 1. Insect Pests Population under Weather Parameters (Sum of 2014 & 15).

The population of major insect pests of rice were also
influenced by weather parameters. Of the total observed
population of major insect pests in all growth stages of
rice under temperature maximum, temperature
minimum, relative humidity, and rainfall for sum of
both the years 2014 and 2015, the correlation
coefficients were 0.852, 0.838, 0.774, and - 0.949 for
Rice cutworm (Spodoptera mauritia Boisduval); 0.244,
0.219, 0.113, and - 0.459 for Common termite
(Odontotermes obesus Rambur); - 0.447, - 0.424,
- 0.324, and 0.640 for Plain green leafhopper
(Nephotettix virescens Distant); - 0.420, - 0.396,
- 0.295, and 0.616 for Spotted green leafhopper
(Nephotettix nigropictus Stal); - 0.385, -0.361, - 0.259,
and 0.586 for Whitebacked planthopper (Sogatella
furcifera Horvath); 0.086, 0.112, 0.118, and 0.143 for
Rice hispa (Dicladispa armigera Oliver); - 0.905,
- 0.916, - 0.954, and 0.785 for Rice earhead bug
(Leptocorisa acuta Thunberg); 0.805, 0.820, 0.877, and
- 0.648 for Rice grasshopper (Hieroglyphus banian
Fabricius); - 0.758, - 0.741, - 0.665, and 0.887 for
Yellow stemborer (Scirpophaga incertulus Walker);
- 0.670, - 0.651, - 0.566, and 0.822 for Striped
stemborer (Chilo suppressalis Walker); - 0.019, 0.007,
0.418, and 0.246 for Brown planthopper (Nilaparvata
lugens Stal); - 0.103, - 0.077, 0.029, and 0.327 for
Common rice leaffolder (Cnaphalocrosis medinalis

Guenee) respectively. The all-correlation coefficients
between major insect pests of rice and particular
weather parameters in all growth stages of rice were
inferenced non-significant.
Of the total observed population of major insect pests
of rice for sum of both the years 2014 and 2015, the
population of  most of the major insect pests of rice
were highly decreased with highly increasing
temperature maximum, temperature minimum, and
relative humidity and decreasing rainfall in seedling
stage; highly increased with moderately decreasing
temperature maximum, temperature minimum, and
relative humidity and increasing rainfall in
transplanting stage; and moderately decreased with
highly decreasing temperature maximum, temperature
minimum, and relative humidity and increasing rainfall
in flowering stage, except the population of Rice
cutworm (Spodoptera mauritia Boisduval) and Rice
earhead bug (Leptocorisa acuta Thunberg) were highly
increased under influence of weather parameters,
relevance to the nursery stage and flowering stage
respectively. Similar findings have also been reported
by Pathak and Khan (1994); Shepard et al., (1995);
Chakraborty and Deb (2012); Prakash et al. (2014);
Gangwar et al. (2015), Saini et al. (2015); Singh et al.
(2016), Krishnaiah and Varma (2018), Bisen et al.
(2019); Deshwal et al. (2019) (Table 2 & Fig. 2).
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Table 2: Major Insect Pests Population under Weather Parameters (Sum of 2014 & 15).

Influence of Major Insect Pests Population under Weather Parameters

Sr. No.
Major Insect Pests

of Rice

Growth Stages of Rice Weather Parameters
Seedling Transplanting Flowering Correlation Coefficient

34.10 32.40 30.10

O
bs

er
va

tio
ns Temperature Maximum(°C)

25.20 21.60 16.25 Temperature Minimum(°C)
78.70 75.85 69.40 Relative Humidity(%)

1000.60 1007.70 1011.95 Rainfall(mm)

1. Rice cutworm 112 13 6

Po
pu

la
tio

n

0.852 0.838 0.774 - 0.949
2. Common termite 5 2 4 0.244 0.219 0.113 - 0 .459
3. Plain green leafhopper 0 428 224 - 0.447 - 0.424 - 0.324 0.640
4. Spotted green leafhopper 0 654 325 - 0.420 - 0.396 - 0.295 0.616
5. Whitebacked planthopper 0 112 52 - 0.385 - 0.361 - 0.259 0.586
6. Rice hispa 0 27 0 0.086 0.112 0.218 0.143
7. Rice earhead bug 0 0 389 - 0.905 - 0.916 - 0.954 0.785
8. Rice grasshopper 26 32 3 0.805 0.820 0.877 - 0.648
9. Yellow stemborer 78 179 168 - 0.758 - 0.741 - 0.665 0.887

10. Striped stemborer 32 79 68 - 0.670 - 0.651 - 0.566 0.822
11. Brown planthopper 0 382 44 - 0.019 0.007 0.418 0.246
12. Common rice leaffolder 0 30 6 - 0.103 - 0.077 0.029 0.327

Fig. 2. Major Insect Pests Population under Weather Parameters (Sum of 2014 & 15).

CONCLUSION

The population of stem borers and leaf feeders was
highly correlated with rainfall, but the stem borers were
correlated positively and leaf feeders was correlated
negatively. Whereas, the sum of population of
damaging groups showed highly significant negative
correlation with rainfall. The population of Rice
cutworm (Spodoptera mauritia Boisduval), Yellow
stemborer (Scirpophaga incertulus Walker), and
Striped stemborer (Chilo suppressalis Walker) were
highly correlated with rainfall where Rice cutworm was
correlated negatively and the Yellow stemborer and
Striped stemborer were correlated positively. Similarly,
the Rice earhead bug (Leptocorisa acuta Thunberg) and
Rice grasshopper (Hieroglyphus banian Fabricius) were
highly correlated with temperature maximum,
temperature minimum, and relative humidity, but the
relationship was negative with Rice earhead bug and
positive with the Rice grasshopper. The correlation
between rainfall Rice earhead bug and Rice
grasshopper were moderately positive and negative
respectively with rainfall.
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