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Abstract
Population dynamics study of Bagrada hilaris on RH 30 showed that the pest reached its peak population
twice in the cropping season, once at the seedling stage, and another at the maturity stage on both early, and
late sown crop. The maximum population on early sown crop was observed with its first, and second peak
observed on 48th SW, and 12th SW, respectively. While in the late sown crop the peaks in the pest population
were noticed on 50th SW, and 17th SW of 2013-14, and 2014-15. The pest population had significant positive
correlation with maximum temperature, and sun shine hours on both early, and late sown crops. However, the
correlation with minimum temperature was non-significantly positive in early sown crop compared to significant
positive correlation in late sown crop. Morning, and evening relative humidity showed highly negative significant
correlation with the pest population. Wind speed had a significant negative effect on painted bug population in
crop sown early in the season while the effect was positive, and non-significant in late sown crop. All
weather parameters contributed to B. hilaris population fluctuation to the extent of 66 to 69, and 46 to 86 per
cent during 2013-14, and 2014-15 respectively.
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Introduction
Rapeseed–mustard crops in India are grown in
diverse agro-climatic conditions ranging from north-
eastern/north-western hills to down south under
irrigated/rainfed, timely/late sown, saline soils, and
mixed cropping. Among which, the painted bug,
Bagrada hilaris (Burmeister), (Hemiptera:
Pentatomidae) is an important pest of crucifer crops
in India (Rai, 1976; Singh, 2008), and abroad
throughout Asia, Africa, some Islands of southern
Europe such as Malta, and Pantelleria (Italy),
California, and Arizona (Palumbo and Natwick, 2010
and  Reed et al., 2013). It is a serious pest of
rapeseed mustard and found active during seedling
stage (October-November) (Vora et al., 1985), and
at harvest stage (March-April) (Singh and Malik,
1993 and Singh, 1996). The painted bug has been
reported active throughout the year, and infest various
crucifers during winter where it causes considerable
damage (Batra, 1958 and Sandhu, 1975).

A number of workers have attributed outbreaks of
B. hilaris under favourable weather factors
(Srivastava et al., 1972; Dhaliwal and Goma, 1979;
Singh and Malik, 1993). However, detailed studies
on the influence of different biotic, and abiotic
factors on B. hilaris population under agro-climatic
conditions of Haryana, on rapeseed mustard are
lacking. The knowledge of pest population dynamics
in relation to biotic, and abiotic factors is a
prerequisite for developing weather based pest
forecasting system. Studies on seasonal abundance,
and population fluctuations will help in formulating
effective management strategies against the pest in
rapeseed-mustard agro-ecosystem.

Materials and Methods
The population dynamics of B. hilaris was recorded
on Indian mustard (Cv: RH 30). Variety RH 30 was
sown early during first half of October, and late
during second half of November at the Research
Area of Oilseeds Section, Department of Genetics
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and Plant Breeding, CCSHAU, Hisar, India during
2013, and 2014. The recommended agronomic
practices were followed. The plot size was 20 m ×
5 m, and the row to row, and plant to plant distances
as 30 cm, and 10 cm, respectively. In the initial stage
of crop, the observation on B. hilaris was taken on
the basis of total population of adults, and nymphs in
one meter row of plants in ten randomly selected
rows. However, in the later stage of crop growth
(fully grown stage) the population of painted bug
was recorded on 10 randomly selected plants
diagonally tagged in the plot. The observations were
made on weekly basis. The data on various
meteorological parameters were obtained from
Department of Agrometeorology, CCSHAU, Hisar,
Haryana, India, and correlated with B. hilaris population.

Results and Discussion
Population dynamics of B. hilaris on early
sown rapeseed-mustard cultivar RH-30
As evident from Fig. 1 the pest remained active on
the crop at the seedling, and maturity stage of the
crop growth during the period of study (October to
March, 2013-14) i.e. during 43rd to 52nd standard
week (SW), and 10th to 13th SW. There were two
major peaks of B. hilaris populations. Peak
populations of painted bugs were recorded during
48th, and 12th SW with numbers as high as 6.55 and
6.01 bugs per meter row length, respectively.

Nevertheless, the population of painted bugs
remained quite high during 43rd to 48th SW (0.73 to
6.55 bugs/ meter row length), and again during 10th

to 12th SW (0.65 to 6.01 bugs/ meter row length).

Almost similar trend activity of painted bug
population was observed during 2014-15. The pest
remained active on the crop at the early, and later
stage of the crop during the period under study
(October to March, 2014-15) i.e., during 43rd to first
SW, and 10th to 13th SW. Two closer peaks of B.
hilaris populations were observed during the
seedling stage, with an additional peak at maturity

Table 1: Correlation between weather parameters and B. hilaris population on early sown rapeseed-mustard
crop during 2013-14 and 2014-15

Weather Parameters                                                    Painted bug, B. hilaris population

2013-14 2014-15

Maximum Temperature (°C) 0.659** 0.629**

Minimum Temperature (°C) 0.359NS 0.315NS

Morning Relative Humidity (%) -0.662** -0.673**

Evening Relative Humidity (%) -0.663** -0.692**

Wind Speed (km/hr) -0.329NS -0.418*

Bright Sun shine hours (hrs) 0.448* 0.517*

Rainfall (mm) 0.075NS -0.066NS

*significant at 5%                         ** significant at 1%

Fig.1. Population dynamics of B. hilaris on early
sown rapeseed-mustard crop Cv. RH-30 during
different standard weeks in the year 2013-14
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stage (Fig. 2). Peak populations of painted bugs were
recorded during 46th, 48th, and 12th SW with numbers
as high as 5.11, 6.50, and 5.33 bugs per meter row
length, respectively.

Correlation of painted bug population with maximum
temperature was found highly positively significant
during 2013-14, and 2014-15 (Table 1). Morning and
evening relative humidity showed highly negative
significant correlation with the pest population. On
the other hand, sunshine hours had a significant
positive correlation with painted bug population.
Minimum temperature showed non-significant
positive correlation with the painted bug population
during the observation period. Wind speed had a
negative significant effect on painted bug population
during 2014-15. The correlation between rainfall, and
painted bug population was non-significant. All
weather parameters contributed to B. hilaris
population fluctuation to the extent of 66-69 per cent
during different years (Table 2).

Population dynamics of B. hilaris on late sown
rapeseed-mustard cultivar RH-30
As evident from Fig 3 the pest remained active on
the crop at the seedling, and maturity stage of the
crop during the period under study (October to
March, 2013-14) i.e., during 47th to 52nd standard
week (SW) and 10th to 17th SW. There were two
major peaks of B. hilaris populations. Peak
populations of painted bugs were recorded during
50th, and 17th SW with numbers as high as 8.91, and
8.60 bugs per meter row length, respectively.
Nevertheless, the population of painted bugs
remained quite high during 47th to 50th SW (2.53 to
8.91 bugs/ meter row length), and again during 10th

to 17th SW (0.89 to 8.60 bugs/ meter row length).
Almost similar trend of painted bug activity was
observed during 2014-15. The pest remained active
on the crop at the early, and later stage of the crop
during this period (October to March, 2014-15) i.e.,
during 46th  to first SW, and 10th to 17th SW. Peaks

Table 2: Regression analysis between all weather parameters and B. hilaris population on early sown rapeseed-
mustard crop

Year Regression Equation R2 value (%)

2013-14 Y=41.04+0.18Tmax-0.03Tmin -0.04RHm+0.48RHe 66
-1.10WS+0.20BSS-0.40PE + 0.04RF

2014-15 Y=5.97+0.66Tmax-0.47Tmin-0.16RHm+0.38RHe 69
-0.68WS-0.374BSS+ 0.08PE + 0.08RF

Fig. 2. Population dynamics of B. hilaris on early
sown rapeseed-mustard crop Cv. RH 30 during
different standard weeks in the year 2014-15

Fig 3. Population dynamics of B. hilaris on late sown
rapeseed-mustard crop Cv. RH-30 during different
standard weeks in the year 2013-14
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of B. hilaris populations were observed during the
seedling stage, and at maturity stage (Fig. 4). Peak
populations of painted bugs were recorded during
50th, and 17th SW with numbers as high as 7.23 and
7.92 bugs per meter row length, respectively. The
results of the present studies got support from
observations recorded by Joshi et al. (1989) as they
observed painted bug population at higher densities
on the crop sown 1st, and 15th November. Similarly,
Tiwari and Saravanan (2009) reported more B.
hilaris infestation on the crop sown later in the
season with the population reaching its maximum
towards the crop maturity stage (16th SW).The
possible reasons for the higher population levels of
painted bugs on the late sown crop may be the
migration pest that had multiplied early in the season
both at the seedling stage, and maturity stages of
the crop. It can be concluded that both on the early,
and late sown crop the infestation of the B. hilaris
occurs in two distinct phases with a peak at seedling,
and maturity stage of the crop.

Correlation of painted bug population with maximum,
and minimum temperature, and bright sunshine hours
were significantly positive. The maximum
temperature ranging from 13.8 to 38.7°C was
observed during the experimental period with
temperature above 20°C favouring the population
build up of the pest. Similar positive effect of
maximum, and average temperature on the painted

bug population was also reported by
Lakshminarayana and Phadke (1987), Verma et al.
(1993), Tiwari and Saravanan (2009) and Nagar et
al. (2011). Minimum temperature had a non-
significant positive correlation with population build
up of painted bug on early sown crop. However, the
correlation was significantly positive with B. hilaris
population on the late sown crop as earlier reported
by Nagar et al. (2011). Pest was unable to survive,
and multiply when the minimum temperature
reached below 7 OC in the months of January, and
February with zero infestation. The pest became
active with the increase in the minimum temperature
in the months of March, and April with its peak
population towards the pod formation stage. Sunshine

Table 3. Correlation between weather parameters, and B. hilaris population on late sown rapeseed-mustard
crop during 2013-14, and 2014-15

Weather Parameters                                                       Painted bug (B. hilaris) population

2013-14 2014-15

Maximum  Temperature (°C) 0.707** 0.594**

Minimum Temperature (°C) 0.611** 0.555**

Morning Relative Humidity (%) -0.695** -0.533**

Evening Relative Humidity (%) -0.666** -0.456*

Wind Speed (km/hr) 0.180NS 0.148NS

Bright Sun shine hours (hrs) 0.656** 0.495*

Rainfall (mm) -0.042NS 0.049NS

*significant at 5%                   ** significant at 1%

Fig 4. Population dynamics of B. hilaris on late sown
rapeseed-mustard crop Cv. RH-30 during different
standard weeks in the year 2014-15
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hours during the study period varied between 0.8 to
9.3 hrs with the optimal sunshine of above 7 hours
congenial for the growth and development of the
pest. The direct relationship between sunshine hours,
and temperature could be the possible reasons for
positive correlation between the pest population and
sunshine hours.  The present findings are in
agreement with the observations recorded by Singh
(1996) who recorded a significant positive correlation
between painted bug population, and sunshine hours
on mustard crop.

Morning, and evening relative humidity was found
significantly negatively correlated with pest
population during 2013-14, 2014-15 (Table 3). The
crop growth period influenced by periods of low
relative humidity (54-63 %) in early growth stages
have favoured the multiplication of painted bug
during October–November. Humidity increased up
to 90 percent during the months of January, and
February witnessing a rapid decline in the B.hilaris
population. However, the population showed an
increasing trend during the months of March, and
April, which recorded a mean relative humidity at
65-74 per cent.  The negative effect of increased
humidity levels on the painted bug population was
best illustrated in the studies of Singh and Malik
(1993), Tiwari and Saravanan (2009) and Nagar et
al. (2011) reported that relative humidity of 54 per
cent was optimal for the rapid multiplication of the
pest but higher relative humidity ranges were
unfavorable for the survival of the pest.

Wind speed had a non-significant effect on the
painted bug population during 2013-14, and 2014-
15. The correlation between rainfall, and painted bug
population was non-significant. The population of
the bug increased with corresponding increase in

Table 4. Regression analysis between all weather parameters, and B. hilaris population on late     sown
rapeseed-mustard crop

Year Regression Equation R2 value (%)

2013-14 Y=38.17+1.02Tmax-1.05Tmin -2.032RHm-2.012RHe 86
-0.02WS+0.70 BSS-1.65PE -0.03RF

2014-15 Y=30.02+0.14Tmax-0.18Tmin +1.09RHm-1.14RHe 46
-0.05WS-0.046 BSS- 0.36PE +0.02RF

the wind velocity during the study period. Moderate
wind velocities i.e., 4- 6 km/hr may play a role in the
dispersal of pest, thereby influencing the survival,
and development of the pest. The studies of Singh
(1996), and Nagar et al. (2011) which recorded
significant positive effect of wind speed on the
population build up of the painted bug supported the
trend observed during the present studies. However,
Tiwari and Saravanan (2009) reported a non-
significant positive correlation between wind velocity,
and B. hilaris population. This difference may be
due to the changes in the ecological conditions of
the locality, sowing time, and cultivar used in the
present study.

The correlation between rainfall, and painted bug
population was non-significant. During the present
studies rainfall did not affect the B. hilaris population
significantly both on early, and late sown mustard
crop. The experimental period experienced relatively
low rainfall never exceeding a total rainfall of 25
mm, which failed to exhibit any significant influence
on the painted bug. The present findings are in
accordance with the studies of Singh (1996), and
Nagar et al. (2011) as they recorded no influence
of rainfall on the population fluctuation of B. hilaris.
However, Tiwari and Saravanan (2009) reported a
significant positive correlation between bug
population, and rainfall which contradicts the results
of the present studies. Significant negative effect of
rainfall on the painted bug population was observed
by Verma et al. (1993). The observed differences
may be due to changes in the agro-ecological
conditions of the study site, and cultivar used.

All weather parameters contributed to B. hilaris
population fluctuation to the extent of 46 to 86 per
cent during different years (Table 4). The present
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studies concluded that all the weather parameters
together contributed to 66-69 per cent variations in
the population of B. hilaris on early sown mustard
crop. Whereas, on the late sown crop the population
fluctuation of the painted bug was influenced to the
extent of 46-86 per cent. The computed model for
the prediction of the population fluctuation is in
corroboration with models earlier developed by Singh
(1996) as it was noticed that combined action of all
the abiotic factors contributed to 92.81 and 93.82
per cent variations in the population dynamics of
B. hilaris.
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