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Abstract: The study has been conducted at Research Farm, College of Agriculture, Gwalior (M.P.), in the summers of
2021 and 2022. In the summers of 2021 and 2022, the crop was first infested by the shoot and fruit borer on the 10"
and 13" standard meteorological week (SMW). The infestation persisted until the 23'¢ and 24" SMW;, respectively.
During the first year, the 15" SMW had the highest infestation rate for shoot damage, 15.76%, while the 18" SMW had
the highest infestation rate for shoot damage, 15.07%, in the second year. Whereas fruit damage per cent is calculated
based on number and weight, and its peak per cent infestation was noted on the 22" SMW with 31.67% based on
number, 30.12% based on weight during the first year, and 30.34% based on number and 29.95% based on weight during
the second year, which was noted on the 23" SMW. There was a significant positive correlation between maximum
temperature and shoot damage percentage (r = 0.62) and minimum temperature and fruit damage percentage based on
number (r = 0.87) and weight (r = 0.88) during the first year of study. However, during the first year of the study, there
was a negative association (r = —0.68) between morning relative humidity and shoot damage per cent. The following
year's research revealed a highly significant positive link between maximum temperature, minimum temperature, and
evaporation with fruit damage (%) based on the number (r = 0.64, 0.92, and 0.82) and based on weight (r = 0.63, 0.92,
and 0.82), respectively.
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Brinjal (Solanum melongena L.) is one of the epilachna beetle, lacewing bug and red spider mite
most economically important horticultural crops (Borkakati et al. 2019). Among these, BSFB (Leu-
grown in many parts of India. Various pests thatat-  cinodes orbonalis) is one of the most destructive
tack the brinjal crop are brinjal shoot and fruit bor-  pests and is of prime importance. The yield reduc-
er (BSFB), stem borer, whitefly, leafhopper, aphid, tion due to its attack could be as high as 70% (Dhan-
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dapani et al. 2003). Climate change is the long-
term changes in the weather patterns in a region.
Apart from directly affecting plant productivity, it
can also influence productivity through indirect
effects mediated by changes in pests and diseases
(Thomson et al. 2010). Climate can act directly on
an insect as a mortality factor or by determining
insect growth rate and/or development (Bale et al.
2002). Climate affects the abundance and distribu-
tion of any species, affecting insect migration and
outbreaks (Parmesan 2007; Speight et al. 2008).

Brinjal crops are damaged by several insect pests
that can cause considerable damage, which ren-
ders the fruit unfit for human consumption (Singh
& Abrol 2001). Aphids are one of the most harmful
non-indigenous threats to agriculture. The direct
consequences of an aphid infestation include pro-
duction losses, a decline in quality and increased
agricultural risks (Miller et al. 2009). The aphid
population has increased in the last few years, be-
coming a common pest in Pakistan (Aheer et al.
2008). The nymphs and adults suck the sap from
the leaves and tender shoots, and plants become
weak, pale and stunted, which reduces the fruit size
(Ghosh et al. 2004). Meteorological parameters play
a pivotal role in the biology of pests. Temperature
is the most crucial abiotic factor affecting any or-
ganism's life economy. However, no single climatic
factor governs pests' activity because weather ele-
ments' effects on pests are generally confounded
(Narendra et al. 2001). The level of sunshine, rainfall,
relative humidity and wind speed are the other chief
weather parameters that largely control the activity
of a given insect species. The association between
pest activity and abiotic factors can help to derive
predictive models that facilitate the forecasting
of pest incidence (Chandrakumar et al. 2008).

MATERIAL AND METHODS

The experiments on Brinjal (S. melongena L.)
Shoot, and Fruit Borer (L. orbonalis Guenee) sea-
sonal activity and association with abiotic factors
were conducted at the Research Farm, College
of Agriculture, Gwalior, during the Summer 2021
and 2022. For observing shoot and fruit borer sea-
sonal activity as per shoot damage (%) and fruit
damage (%) on the basis of number and weight and
correlation with abiotic factor, the brinjal variety
Pusa Safed Baigen was transplanted in a separate
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field plot measuring 9 x 3.6 M size on February 14
and 21, during 2021 and 2022, respectively. Ten
plants were selected randomly in each plot to re-
cord the pest population. Observations were re-
corded regularly on these plants at weekly intervals,
starting from 15 days after transplanting in respec-
tive years till the crop harvest. Observation on sea-
sonal activity of shoot and fruit borer was recorded
on randomly selected ten plants in each replication
per plant. Shoot damage (%) and fruit damage (%)
were counted randomly, as mentioned above, and
their average population was recorded in the table.
The data on the seasonal activity of aphids on dif-
ferent dates were correlated with prevailing mini-
mum and maximum temperature, morning and
evening relative humidity, total rainfall and evapo-
ration based on correlation coefficients between
the variables. Correlation and regression of the
abiotic factors on shoot and borer per cent infesta-
tion were worked out using the formula suggested
by Snedecor and Cochran (1989).

RESULTS

Shoot damage per cent. According to the first
year of observation, the percentage of shoot dam-
age began to be noted on the 10" standard me-
teorological week (SMW). It continued through
the twenty-third SMW, with its peak infestation
(15.76% shoot damage) occurring on the fifteenth
SMW, when the minimum and maximum tem-
peratures and relative humidity in the morning and
evening were respectively 18.7 °C, 40 °C, 49.5%, and
36.1% (Table 1). In contrast, during the second year
of the study, the first infestation on the percentage
of shoot damage was noted on the 11" SMW and
persisted through 24" SMW, with its peak infesta-
tion (15.07% shoot damage) occurring on the eight-
eenth SMW, when the minimum and maximum
temperatures and relative humidity in the morn-
ing and evening were 26.1 °C, 43.9 °C, 48.4%, and
24.7%, respectively (Table 2).

Fruit damage per cent based on the number.
On the 15" SMW of 2021, the first infestation
on the % of fruit damage based on the number
was noted, and it persisted through the 23" SMW.
During the 22" SMW, when the minimum tem-
perature, maximum temperature, morning rela-
tive humidity and evening relative humidity were
26.1 °C, 35.2 °C, 77.5%, and 35.2%, respectively,
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Table 1. Weekly metrological data and shoot and fruit borer infestation observation during the summer crop season of 2021

MW Weeks B Y Rl Bvapors: amage
max (‘C) min(C) MEATE e ‘ ) Mgy weight (%)
9 E/‘[’Zgﬁy 26— 3360 12.80 75.70 38.70 0.00 6.60 0.00 0.00 0.00
10 March 5-11 34.60 14.60 75.90 36.00 0.00 6.00 3.33 0.00 0.00
11 March12-18  32.90 15.40 79.00 47.10 0.00 5.50 5.83 0.00 0.00
12 March19-25  36.30 17.20 72.30 47.70 7.00 7.10 7.74 0.00 0.00
13 xjrrﬂ 26- 37.70 18.30 72.70 41.10 0.00 9.30 9.87 0.00 0.00
14 April2-8 39.30 17.90 61.80 39.10 0.00 110 12,50 0.00 0.00
15  April 9-15 40.00 18.70 49.50 36.10 0.00 990 1576 4.44 6.67
16  April 16-22 39.80 20.70 50.10 35.80 0.00 1140  14.05 7.78 9.52
17 April 23-29 40.30 19.70 51.70 29.00 0.00 1170 12.29 10.00 11.43
18 April 30-May 6  41.30 25.20 51.40 31.50 0.00 1110 1081 13.89 15.24
19  May7-13 41.10 23.00 64.20 33.20 4.60 9.70 9.39 17.22 18.57
20 May 14-20 36.90 23.10 78.10 62.00  49.00 6.40 7.33 22.78 21.90
21 May21-27 36.70 23.20 69.20 39.80 0.00 8.20 5.83 28.33 27.62
22 May28-June3 3520 26.10 77.50 35.20 0.00 11.70 6.67 31.67 30.12
23 June4-10 42.50 30.30 54.00 32.40 0.00 13.70 4.17 27.22 26.07

SMW - standard metrological weeks

the highest fruit infestation (31.67% fruit damage) saw a similar increase in fruit damage on a per-
was observed (Table 1). The next year, however, centage basis, starting on the 15" SMW and lasting

Table 2. Weekly metrological data and shoot and fruit borer infestation observation during the summer crop season 2022

Fruit

Temperature Humidity . Shoot Fruit

SMW Weeks ; ; R(i‘;::rfsn t]ig(‘)lslzr(;f;) damage Siﬁi%i damage
max(C) min(C) MOming  evening W "I weight (4

10  March-5-11 29.90 13.30 83.00 47.00 0.000 4.80 0.00 0.00 0.00
11 March 12-18 33.60 15.40 86.00 38.00 0.000 6.60 3.33 0.00 0.00
12 March 19-25 37.00 14.10 53.40 29.70 0.000 7.50 5.01 0.00 0.00
13 X[;rrﬁ%‘ 40.10 17.10 61.10 32.40 0.000  10.20 6.60 0.00 0.00
14 April2-8 41.90 17.40 52.50 19.10 0000  11.50 6.85 0.00 0.00
15 April9-15 43.00 21.40 40.70 19.00 0.000  13.00 9.59 3.45 3.16
16 April 16-22 43.30 22.30 46.00 22.00 0.000  13.10 11.03 7.94 6.19
17 April 23-29 37.20 22.00 45.50 20.40 0.000  13.80 12.85 9.58 9.29
18  April 30-May 6  43.90 26.10 48.40 24.70 0.000  14.50 1507  10.63 1131
19  May7-13 43.00 27.50 56.20 26.00 0.000  14.10 999  14.79 14.88
20  May 14-20 45.50 28.63 45.70 22.50 0.000  18.00 698 2041 18.14
21 May21-27 41.60 26.10 63.70 36.80 3.800  12.30 336  23.33 22.14
22 May28-June3  44.70 28.20 46.40 26.00 0.000  16.20 583  28.09 27.26
23 June4-10 45.10 30.93 40.14 23.57 0.000  20.90 252 30.34 29.95
24 June11-17 42.90 31.29 53.57 37.00 0.143  16.00 134 2613 25.95

SMW - standard metrological weeks
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through the 24" SMW. During the 23" SM'W, when
the minimum and maximum temperatures and rel-
ative humidity were 30.93 °C, 45.1 °C, 40.14%, and
23.57%, respectively, the highest fruit infestation
(30.34% fruit damage) was observed (Table 2).

Fruit damage per cent based on weight. In
the first year of the study, the initial infestation
on the weight-based percentage of fruit damage
was noted on the 15" SMW and persisted through
the 23" SMW. During the 22" SMW, when the min-
imum temperature, maximum temperature, morn-
ing relative humidity and evening relative humidity
were 26.1 °C, 35.2 °C, 77.5%, and 35.2%, respectively,
the highest fruit infestation (30.12% fruit damage)
was observed (Table 1). Additionally, the following
year's first infestation of fruit damage as a percent-
age based on weight was noted on the 15™ SMW and
continued through the 24" SMW. During the 22"
SMW, when the minimum temperature, maximum
temperature, morning relative humidity and even-
ing relative humidity were 30.93 °C, 45.1 °C, 40.14%,
and 23.57%, respectively, the highest fruit infestation
(29.95% fruit damage) was observed (Table 2).

Per cent infection of the shoot and fruit borer
and the metrological parameter: correlation and

https://doi.org/10.17221/3/2024-PPS

regression equation. Studies on the correlation
between climatic parameters and shoot damage (%)
were conducted in both years. During the first year
of the study, there was a positive link between max-
imum temperature (r = 0.67) and shoot damage (%)
but a negative correlation (r = —0.68) between
morning relative humidity and shoot damage
(%). In contrast, a significant negative connection
(r = —0.71) was found between evening relative hu-
midity and shoot damage (%) in the second year
of correlation studies between meteorological pa-
rameters and shoot damage (%) (Table 3).

The first year's maximum temperature and
morning relative humidity was correlated with
the percent infestation of shoot damage as follows:
Y, =-24.37 + 0.87X,and Y, = 25.16 — 0.26X , re-
spectively (Figures 1 and 2). In the second vyear,
the regression equation was Y4 = 17.18 - 0.37X,
between the % infestation of shoot damage and
evening relative humidity (Figure 3). Based on
the aforementioned calculation, it was deter-
mined that during the summer of 2021, there
was an increase in shoot infestation per plant
of 0.87% for every 1 °C in maximum temperature.
A decrease of 0.26% shoot infestation per plant

Table 3. Correlation coefficient of per cent infestation of Leucinodes orbonalis Guenee with meteorological param-

eters during Summer 2021 and 2022

Shoot damage (%) Fruit damage % (number) Fruit damage (weight)

Weather factor

r Regression equation r Regression equation r Regression equation
Summer 2021
Max. temp. (°C) 0.62* YI: -24.37 + 0.87X, 0.29 - 0.34 -
Min. temp. (°C) 0.12 - 0.87**  Y¥,=-3352+217X, 0.88*  Y,=-32.05+212X,
Morning RH (%) —0.68** YI: 25.16 - 0.26X, 0.05 - -0.12 -
Evening RH (%) -0.20 - -0.07 - -0.11 -
Rainfall (mm) -0.07 - 0.26 - 0.24 -
Evaporation (mm) 0.47 - 0.42 - 0.45 -
Summer 2022
Max. temp. (°C) 0.36 - 0.64* Y2: -54.00 + 1.61X, 0.63* YS: —-51.82 + 1.54X,
Min. temp. (°C) 0.11 - 0.92** Y2: -27.33 +1.71X, 0.92** Y3: -26.80 + 1.67X,
Morning RH (%) —-0.52 - -0.43 - -0.42 -
Evening RH (%) -0.71** YI: 17.18 - 0.37X, -0.10 - -0.08 -
Rainfall (mm) -0.23 - 0.30 - 0.29 -
Evaporation (mm) 0.23 - 0.82** Y2: -16.23 + 2.17X_  0.82** Y3: —-15.81 + 2.11X_

*significant at 5%; **significant at 1%

min. — minimum; max — maximum; temp. — temperature; r — correlation coefficient; X — weather factor (X, = min. temp.;

X2 — max. temp.; X3 — morning RH; X4 — evening RH; X5 — rainfall; X6 — evaporation); Y — pests population/infestation (%);

1
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Y, - shoot damage (%); Y, - fruit damage (%) on the basis of number; Y, — fruit damage (%) on the basis of weight
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was seen throughout the summer of 2021 for every
1% increase in morning relative humidity. Based on
the next year of study, it was determined that for
every 1% increase in evening humidity, there
was a decrease in 0.37% shoot damage. During
both study years, there was no discernible correla-
tion between the shoot damage % and minimum
temperature, rainfall and evaporation (Table 3).

Studies on the correlation between climatic con-
ditions and fruit damage (%) were conducted on
the basis of the number in both years. Showed
a positive connection (r = 0.87) between the mini-
mum temperature and the percentage of fruit dam-
age. While the second year of correlation studies
between climatic factors and fruit damage (%) re-
vealed positive correlations between maximum
temperature, minimum temperature, and evapo-
ration with fruit damage (%), respectively, found
(r = 0.64, 0.92, and 0.82) (Table 3).

The regression equation was Y5 =-33.52+2.17X,
for the per cent infestation of fruit damage based
on the number and minimum temperature during
the first year (Figure 4). At the same time, the sec-
ond year's regression equation for the fruit damage
percentage with maximum temperature, minimum
temperature and evaporation were Ys = -54.00

—
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Figure 1. Relation between maximum temperature (°C)
and shoot damage (%) during summer 2021
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Figure 3. Relation between evening humidity (%) and
shoot damage (%) during summer 2022
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+ 1.61X,, Y, = —27.33 + 1.71X, and Y, = -16.23
+2.17X, respectively (Figures 5, 6 and 7). Based on
the calculation above, it was determined that dur-
ing the summer of 2021, there was an increase
in fruit infestation per plant of 2.17% for every
1 °C increase in minimum temperature. During
the summer of 2022, there were 1.61%, 1.71% and
2.17% fruit infestations per plant for every 1 °C
increase in minimum and maximum temperature
and 1 mm increase in evaporation, respectively.
During the 2 years of the study, there was no corre-
lation between rainfall, morning relative humidity
and evening relative humidity with fruit infestation
percentage (Table 3).

Studies were conducted on the correlation be-
tween climatic conditions and fruit damage (%)
based on weight in both years. A positive associa-
tion was shown during the first year of the study
between minimum temperature (r = 0.88) and fruit
damage (%). A substantial positive association
(r = 0.63, 0.92 and 0.82) was found between maxi-
mum temperature, minimum temperature and
evaporation with fruit damage (%), respectively,
in the second year of correlation studies between
meteorological parameters and fruit damage (%)
based on weight (Table 3).
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£ 5|
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Figure 2. Relation between morning humidity (%) and
shoot damage (%) during summer 2021
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fruit damage (%) based on the number during summer 2021
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Figure 5. Relation between maximum temperature (°C) and
fruit damage (%) based on the number during summer 2022
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Figure 9. Relation between maximum temperature (°C)
and fruit damage (%) based on weight during summer 2022
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Figure 11. Relation between evaporation (mm) and fruit
damage (%) based on weight during summer 2022

The regression equation was Ys =-32.05 +2.12X,
for the per cent infestation of fruit damage based on
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Figure 6. Relation between minimum temperature (°C) and
fruit damage (%) based on the number during summer 2022
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Figure 8. Relation between minimum temperature (°C)
and fruit damage (%) based on weight during summer 2021
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Figure 10. Relation between minimum temperature (°C)
and fruit damage (%) based on weight during summer 2022

weight and minimum temperature during the first
year (Figure 8). The regression equations for the fruit
damage percentage and the maximum temperature,
minimum temperature, and evaporation in the sec-
ond year were Y, = —51.82 + 1.54X, Y, = —26.80
+ 1.67X, Ys = -15.81 + 2.11X,, respectively (Fig-
ures 9, 10 and 11). Based on the calculation above,
it was determined that during the summer of 2021,
there was an increase in fruit infestation per plant
of 2.12% for every 1 °C increase in maximum tem-
perature. During the summer of 2022, there was an
increase in fruit infestation per plant of 1.54%,
1.67%, and 2.11%, with an increase of 1 °C in maxi-
mum and minimum temperature and evaporation,
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respectively. During both study years, there was no
correlation between the percentage of fruit dam-
aged and evening relative humidity, morning hu-
midity, and rainfall (Table 3).

DISCUSSION

Muthukumar and Kalyanasundaram (2003) noted
the highest shoot and fruit damage incidence from
May to July. The findings of Ghosh and Senapati
(2009), who identified L. orbonalis as a major pest
of eggplant and showed that it was most active be-
tween May and August and caused 49.5-81.0% fruit
damage, also support the current finding. Meena et
al. (2012) studied the seasonal incidence of L. or-
bonalis in brinjal. They reported that the peak period
of shoot infestation was observed in the 9™ standard
week (5.4%), and the peak infestation of fruit borer
was observed in the 18" standard week (43.3%) and
17 standard week (40.1%). Peak infestation was not-
ed in the first week of June (22" SMW). Singh et al.
(2011) noted that in 2003 and 2004, the third and sec-
ond weeks of June saw the highest shoot infestation
rates of 21.26% and 26.75%, respectively. The second
week of June saw the highest fruit infestation, 36.12%
in 2003 and 57.28% in 2004. The present finding is
strongly similar to some other discoveries made
by Nayak et al. (2020), Meena et al. (2012), Nayak et
al. (2014), Deole (2015), and Devi et al. (2015).

The results above are consistent with Chandi et
al. (2021) observations of the relationship between
insect pests and meteorological parameters over
four years (2016—2019) and their finding that there
is a highly significant positive correlation between
BSFB and maximum temperature (r = 0.742).
The population dynamics of the brinjal shoot and
fruit borer were also studied by Pal et al. (2019).
It was found that the infestation of the borer on
the shoot of the brinjal showed a significant positive
correlation with maximum temperature (r = 46)
and minimum temperature (r = 0.58). In contrast,
the infestation on the fruit of the brinjal showed
a non-significant negative correlation with relative
humidity. Additionally, the present finding is sup-
ported by some additional studies from Chandan
et al. (2018) and Nayak et al. (2014).
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