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ABSTRACT 
 

Understanding the complex relationship between seasonal changes and pest dynamics is essential 
for establishing effective protection methods in contemporary agriculture and guaranteeing long-
term agricultural sustainability and food security. The study was conducted in the Tiruvallur District 
of Tamil Nadu, India, which is characterized by a tropical climate with distinct wet and dry seasons 
[1]. Shannon-Wiener Index and Simpson's Index biodiversity indices reflected the moderate to high 
pest diversity of species in the region. Values for Shannon-Wiener indexes ranged between about 
1.93-1.95 for different species of insect pests, and Simpson's indexes were found to range between 
about 0.85-0.86. All these indices indicate a well-balanced insect pest community with high species 
richness and even distribution, which is necessary to maintain ecological resilience. The findings 
enrich our understanding of pest ecology in tropical agriculture and provide valuable insights 
applicable to other regions facing similar issues. The observed seasonal patterns emphasize the 
importance of ongoing monitoring and adaptive management to tackle the challenges posed by 
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insect pests amid climate variability and agricultural intensification. Additionally, this research offers 
a thorough framework for comprehending and managing insect pest populations in the Tiruvallur 
District. 
 

 
Keywords: Insect pest; pest problems; food security; agricultural ecosystems. 
 

1. INTRODUCTION 
 

A large number of biotic factors determine 
agricultural productivity, among which insects are 
the most important pests [2,3,4]. They may bring 
about large yield losses, affecting food security 
as well as the economic stability of the 
agricultural communities [5]. A thorough grasp of 
these pests' population dynamics enables the 
first implementation of effective control 
techniques [6]. A number of other variables, 
including cropping methods, cultivar variations, 
and common agricultural practices, complicates 
pests’ interactions with their environments [7,8]. 
The temporal fluctuation of a pest population is 
substantial, but seasonal shifts are the primary 
factor that drive this variability [9,4]. The 
seasonality is also governed by climatic 
conditions that directly impact the pace of 
reproduction and developmental cycles, as well 
as the survival of pests [10,11]. During the 
summer months, elevated temperatures may 
result in extended life cycles of some pests, 
leading to a surge in population [12,13]. 
Conversely, lower temperatures and more rain 
during the monsoon season may either help or 
hinder the growth of certain insect species 
[14;15].  
 

India, having variable agro-climatic conditions, 
registers a wide spectrum of pest outbreaks 
which are extremely variable from place to place 
and season to season [16-20]. Several authors 
have demonstrated the impact of temperature, 
humidity, and rainfall on pest populations [21-23]. 
Seasonal occurrences of insect pests in crops 
are a common phenomenon that has been 
extensively studied in India, particularly in Tamil 
Nadu [24-31]. These studies emphasized the role 
of climatic factors such as temperature, humidity, 
and rainfall upon the population dynamics of the 
pests, besides the temporal and spatial patterns 
of pest outbreaks. The seasonal trends of key 
insect pests in different crops in district Tiruvallur 
and their causes were examined in this research. 
To better understand pest outbreaks, we aimed 
to reveal their timing. Consequently, our effort 
will promote successful integrated pest 
management (IPM) methods that support local 
agro-ecological differences. This will reduce 
pest-related crop loss and agricultural pesticide 

consumption. This study will improve pest control 
schedule accuracy, pest forecasting, and 
agricultural system resilience. This research will 
also add to the understanding of pest ecology in 
tropical agriculture and help other regions with 
similar problems. Understanding the complex 
relationship between seasonal changes and pest 
dynamics is essential for establishing effective 
protection methods in contemporary agriculture 
and guaranteeing long-term agricultural 
sustainability and food security.  
 

2. MATERIALS AND METHODS 
 

2.1 Study Area Description 
 

The study was conducted in the Tiruvallur District 
of Tamil Nadu, India, which is characterized by a 
tropical climate with distinct wet and dry seasons 
[1]. The selected locations for the study included 
Gummidipoondi (13°24'53.31"N 80°7'23.33"E), 
Minjur (13°16'25.92"N80°14'48.03"E), Pallipattu 
(13°19'59.40"N 79°26'38.36"E), Poondi 
(13°12'38.46"N 79°53'14.05"E), Sholavaram 
(13°14'2.66"N     80°10'5.30"E), Tiruvallur (13° 
7'16.63"N 79°54'30.22"E), and Tiruttani (13° 
9'40.63"N 79°36'24.69"E). These locations were 
chosen due to their agricultural significance and 
varying microclimatic conditions, which could 
influence insect pest populations. Each site 
represents a diverse range of agricultural 
practices and crop types, providing a 
comprehensive overview of pest dynamics in the 
region (Fig. 1). 
 

2.2 Data Collection 
 

Data collection was carried out over a 12-month 
period, from (April–September) and (October-
March) in the year 2022-2023, to capture 
seasonal variations in insect pest populations. 
The primary crops studied included Bitter Gourd 
(Momordica charantia L.), Brinjal (Solanum 
melongena), Capsicum/Chilli (Capsicum annum), 
Tapioca (Manihot esculanta), Mango (Mangifera 
indica), Guava (Psidium guajava), Banana (Musa 
sp.), Groundnut (Arachis hypogea), Black gram 
(Vigna mungo), Green Gram (Vigna radiata), 
Red Gram (Cajanus cajan), Sugarcane 
(Saccharum officinarum), which are commonly 
cultivated in the region. 
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Fig. 1. Map of district Tiruvallur with sampling locations 
 
2.2.1 Sampling methodology 

 

Random Sampling: In each location, fields were 
selected randomly to ensure unbiased data 
collection. 
 

Sampling Frequency: Insect pests were 
monitored fortnightly, with data collected on the 
population density and diversity of pests. 
 

2.2.2 Identification and counting 
 

Identification: Pests were identified to the 
species level using standard entomological keys 
and expert consultations [32,33,34,35,36]. 
 

Counting: Insects were counted using visual 
inspection and trap methods (such as 
pheromone traps, light traps, and pitfall traps) 
where applicable [37,38]. 
 

2.3 Data Analysis 
 

Data were analyzed using statistical tools to 
determine the relationship between seasonal 
variations and insect pest populations. The 
following analytical methods were employed: 
 

2.3.1 Descriptive Statistics 
 

Mean, median, and standard deviation were 
calculated to summarize the pest populations 
and their variations across seasons. 

2.4 Time Series Analysis 
 
Time series analysis was conducted to identify 
trends and patterns in pest populations over the 
study period. Seasonal indices were calculated 
to quantify the degree of seasonal variation. 
 

2.5 Correlation and Regression Analysis 
 
Correlation analysis was performed to explore 
the relationship between environmental factors 
and pest population dynamics. Regression 
models were developed to predict pest 
occurrences based on climatic variables. 
 

2.6 Diversity Indices 
 
Biodiversity indices such as Shannon-Wiener 
Index and Simpson's Index were used to assess 
the diversity of insect pests across different 
locations and seasons. 
 

3. RESULTS  
 

3.1 Assessment of Insect Pest 
Biodiversity 

 
The calculated Shannon-Wiener Index values 
ranged from approximately 1.93 to 1.95 across 
different insect pest species (Fig. 2). This 
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relatively narrow range indicates a moderate 
level of biodiversity, with no single species 
significantly dominating the community. The 
values suggest that the insect pest populations 
are fairly well-distributed, which is indicative of a 
stable and resilient ecosystem. Simpson's Index 
values ranged from approximately 0.85 to 0.86, 
further corroborating the findings from the 
Shannon-Wiener Index. These values highlight a 
high likelihood of encountering multiple species 
in a given sample, underscoring the diversity and 
evenness within the pest community. The 
biodiversity indices calculated in this study reveal 
a balanced insect pest community in the 
Tiruvallur District, with both high species richness 
and even distribution. This diversity is crucial for 
maintaining ecological resilience, as diverse 
communities are generally more stable and 
better able to withstand environmental changes 
and disturbances. 
 

3.2 Population Dynamics of Insect Pests 
 

The analysis of insect pest populations in the 
Tiruvallur District provides a detailed 
understanding of the distribution and variability of 
these populations across different species and 
seasons. Descriptive statistical measures, 
including the mean, median, and standard 
deviation, were utilized to characterize the data 
and highlight significant trends (Fig. 3). 
 

3.2.1 Mean 
 

The mean pest count serves as a critical 
indicator of the average population size across 

all sampled locations and species, offering 
insights into the overall pest pressure in the 
region. During the Kharif season (April to 
September), the mean count was 80.70 
individuals, whereas the Rabi season (October to 
March) showed a lower mean count of 39.54 
individuals. These values indicate a substantially 
higher mean pest count during the Kharif season, 
suggesting that environmental conditions during 
this period are more conducive to pest 
proliferation. 
 

3.2.2 Median 
 

The median provides a robust measure of central 
tendency, indicating the midpoint of the dataset 
and offering a clearer picture of typical pest 
population levels, especially in the presence of 
outliers. The median pest count was 74.00 
individuals during the Kharif season and 36.00 
individuals during the Rabi season. These 
median values corroborate the findings from the 
mean, showing a generally higher pest 
prevalence during the Kharif season compared to 
the Rabi season. 
 

3.2.3 Standard Deviation 
 

The standard deviation quantifies the degree of 
variation or dispersion in pest counts, which is 
crucial for understanding the stability and 
predictability of pest populations. The standard 
deviation was 28.12 individuals in the Kharif 
season and 16.53 individuals in the Rabi season. 
The higher standard deviation observed during 
the Kharif season indicates greater variability in  

 

 
 

Fig. 2. Bar chart representing the biodiversity indices for various insect pest species. The 
chart includes the Shannon-Wiener Index and Simpson's Index for each species 
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Fig. 3. Bar chart representing the descriptive statistics of pest counts for the Kharif and Rabi 
seasons. The chart displays the mean, median, and standard deviation, providing a visual 
overview of the pest population dynamics and highlighting the differences in pest counts 

between the two seasons 
 

pest counts, suggesting that pest populations are 
more dynamic and potentially influenced by a 
wider range of environmental factors during this 
period. 
 

The observed differences in mean, median, and 
standard deviation between the Kharif and Rabi 
seasons underscore the seasonal variability in 
pest populations. This variability has significant 
implications for pest management strategies. 
Specifically, the higher and more variable pest 
counts during the Kharif season suggest a need 
for more intensive monitoring and management 
interventions during this time to mitigate the risk 
of pest outbreaks and associated crop damage. 
 

3.3 Seasonal variations observed 
 

The data reveal significant fluctuations in pest 
populations between the Kharif (April to 
September) and Rabi (October to March) 
seasons, driven primarily by changes in climatic 
conditions and the life cycles of the pests                     
(Fig. 4). 
 

3.3.1 Kharif season dynamics 
 

The Kharif season is characterized by higher 
temperatures and increased humidity, creating 
favorable conditions for the proliferation of many 
insect pests. This period also aligns with the 
active growing phase of numerous crops, which 
serve as primary food sources and breeding sites 
for pests. During the Kharif season, a variety of 
insect pests showed significant population 

increases, benefiting from the warm and humid 
conditions that favored their lifecycles. 
Bactrocera cucurbitae (Melon Fly) and 
Helicoverpa armigera (Gram Caterpillar) 
exhibited high densities, posing threats to diverse 
crops. Leucinodes orbonalis (Shoot and Fruit 
Borer) particularly affected solanaceous crops 
like brinjal, peaking in population due to the 
availability of host plants. Similarly, Cestius 
phycitis (Brown Leaf Hopper) thrived under 
favorable conditions. Euzophera perticella (Stem 
Borer) saw moderate increases, especially in 
tapioca, while Scirtothrips dorsalis (Chilli Thrips) 
and Myzus persicae (Green Peach Aphid) 
impacted various crops, including chili. 
Spodoptera litura (Tobacco Cutworm) and 
Helicoverpa armigera demonstrated adaptability 
to a wide crop range, maintaining high activity 
levels. Prothesia scintillans and Euproctis 
fraterna (Hairy Caterpillars) were also more 
active, reflecting their broad feeding habits. 
Bactrocera diversus (Guava Fruit Fly) and 
Congethes punctiferalis (Fruit Borer) increased 
notably, aligning with the fruiting of guava and 
other plants. Lastly, Pentalonia nigronervosa 
(Banana Aphid) and Pericallia ricini (Castor Hairy 
Caterpillar) were particularly active during this 
season, affecting banana and castor crops 
respectively. 
 

3.3.2 Rabi Season Dynamics 
 

In contrast, the Rabi season, characterized by 
cooler and drier conditions, generally saw a 
decline in pest populations. This period coincides 
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with the harvesting phase of many crops, which 
reduces the availability of food sources and 
breeding grounds for pests. Most species, 
including those with high populations during the 
Kharif season, such as Bactrocera cucurbitae 
(Melon Fly) and Helicoverpa armigera (Gram 
Caterpillar), showed significantly lower counts 
during the Rabi season. The cooler, drier 
weather likely hinders their reproductive cycles 
and survival rates, leading to decreased pest 

activity. However, some species exhibited unique 
responses; for instance, Scirtothrips dorsalis 
(Chilli Thrips) and Myzus persicae (Green Peach 
Aphid) maintained relatively stable populations 
across both seasons. This stability suggests 
these pests may possess adaptations that allow 
them to cope with the less favorable conditions of 
the Rabi season, possibly through utilization of 
alternative ecological niches or physiological 
adaptations to environmental stress.  

 

 
 

Fig. 4. Bar chart illustrating the seasonal variations and relative population levels in insect 
pest counts across different locations in the Tiruvallur District 
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3.4 Correlation and Regression Analysis 
 

3.4.1 Correlation analysis 
 

A comprehensive correlation analysis was 
conducted to explore the relationship between 
environmental factors, particularly temperature 
and humidity, and the population dynamics of 
various insect pests across the Tiruvallur District 
(Fig. 5). The analysis incorporated data from 
both the Kharif (April to September) and Rabi 
(October to March) seasons to capture the 
effects of seasonal climatic variations. The 
analysis revealed significant correlations 
between pest population densities and seasonal 
climatic changes. For example, Bactrocera 
cucurbitae (Melon Fly) showed a strong positive 
correlation with higher temperatures and 
humidity, particularly during the Kharif season, 
indicating that these warmer and more humid 
conditions are conducive to its lifecycle. Similarly, 
Helicoverpa armigera (Gram Caterpillar) 
demonstrated a significant positive correlation 
with Kharif season conditions, reflecting its 
adaptability to a wide range of host plants under 
favorable climatic conditions. Pests like 
Leucinodes orbonalis (Shoot and Fruit Borer) 
and Cestius phycitis (Brown Leaf Hopper) also 
showed moderate to strong correlations with 
these conditions, highlighting the importance of 
temperature and humidity in their population 
dynamics. However, some pests exhibited more 
complex responses. Euzophera perticella (Stem 
Borer) and Scirtothrips dorsalis (Chilli Thrips) 
displayed varying degrees of correlation with 

climatic factors, suggesting that additional 
variables such as crop type and growth stage 
may influence their populations. Myzus persicae 
(Green Peach Aphid) maintained relatively stable 
populations across seasons, indicating a lesser 
dependency on temperature and humidity 
fluctuations. The data also indicated that 
Spodoptera litura (Tobacco Cutworm) and 
Bactrocera diversus (Guava Fruit Fly) showed a 
positive correlation with warmer temperatures, 
particularly in the Kharif season, suggesting a 
reliance on specific climatic conditions for optimal 
growth. In contrast, pests like Prothesia 
scintillans (Hairy Caterpillars) and Pentalonia 
nigronervosa (Banana Aphid) displayed less 
consistent correlations, pointing to potential 
adaptations to a broader range of environmental 
conditions. 
 
The Pearson correlation matrix reveals several 
key patterns in the population dynamics of 
various insect pests, providing valuable insights 
for pest management strategies (Fig. 6). Several 
pests show strong positive correlations (values 
close to 1.0), indicating that their populations 
tend to increase or decrease together. For 
example, pests like Bactrocera cucurbitae (Melon 
Fly), Leucinodes orbonalis (Shoot and Fruit 
Borer), Helicoverpa armigera (Gram Caterpillar), 
and Euzophera perticella (Stem Borer) have high 
correlation values with multiple other pests. This 
suggests that these pests may share similar 
environmental preferences or may infest crops 
simultaneously. 

 

 
 

Fig. 5. Scatter plot with a regression line illustrates the relationship between temperature and 
pest population counts, highlighting the correlation between warmer temperatures and 

increased pest populations during the Kharif season 



 
 
 
 

Renuka et al.; Uttar Pradesh J. Zool., vol. 45, no. 18, pp. 456-469, 2024; Article no.UPJOZ. 4015 
 
 

 
463 

 

 
 

Fig. 6. Pearson correlation matrix illustrates the relationships between various insect pests. 
The color-coded matrix uses a gradient scale from red (strong positive correlation) to blue 
(strong negative correlation), representing the degree of association between each pair of 

pests 
 

Certain pests, such as Scirtothrips dorsalis (Chilli 
Thrips) and Myzus persicae (Green Peach 
Aphid), show moderate to low correlations with 
other pests (values ranging from -0.2 to 0.5). 
This implies a weaker relationship between these 
pests and others, possibly due to their unique 
ecological niches or crop preferences. Notably, 
Scirtothrips dorsalis (Chilli Thrips) and 
Helicoverpa armigera (Gram Caterpillar) exhibit 
negative correlations with some pests, shown in 
blue shades. Negative correlation values (below 
0) suggest that when the population of one pest 
increases, the population of the other tends to 
decrease. This could indicate competitive 
exclusion, differing lifecycle patterns, or varying 

responses to environmental conditions. 
Understanding these correlations is essential for 
integrated pest management strategies. For 
example, managing pests with high positive 
correlations together may be more effective, 
while pests with negative correlations might 
require different approaches or targeted 
interventions. 
 
3.4.2 Regression analysis 
 
The regression models demonstrated that 
temperature and humidity are significant 
predictors of pest populations (Fig. 7). For 
example, the model for Bactrocera cucurbitae  
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Fig. 7. Bar chart displays the regression coefficients for temperature and humidity across 
different insect species, indicating the impact of these climatic factors on pest populations 

 
indicated that warmer conditions significantly 
boost the population of this pest, with both 
temperature and humidity showing positive 
coefficients. Similarly, Helicoverpa armigera was 
found to respond positively to increases in both 
temperature and humidity, underscoring the 
importance of these factors in pest management. 
The regression analysis also highlighted that 
Leucinodes orbonalis (Shoot and Fruit Borer) 
had a moderate positive response to temperature 
increases, with a less pronounced but still 
positive response to humidity. Other pests, such 
as Cestius phycitis (Brown Leaf Hopper) and 
Euzophera perticella (Stem Borer), showed 
varying sensitivities to climatic changes, 
indicating that their population dynamics may 
also be influenced by other ecological factors. 
For Myzus persicae (Green Peach Aphid), the 
model suggested a weaker relationship with 
climatic variables, consistent with the pest's 
stable population across seasons. The 
regression analysis for Spodoptera litura 
(Tobacco Cutworm) and Bactrocera diversus 
(Guava Fruit Fly) confirmed a strong dependency 
on temperature, with high coefficients indicating 
a significant influence of this variable. 
Meanwhile, Prothesia scintillans (Hairy 
Caterpillars) and Pentalonia nigronervosa 
(Banana Aphid) exhibited less predictable 
patterns, suggesting that additional factors 
related to crop types or specific ecological niches 
might be at play. 
 
The results from both correlation and regression 
analyses emphasize the critical role of 

temperature and humidity in shaping the 
population dynamics of insect pests. 
Understanding these relationships is vital for 
developing predictive models that can forecast 
pest outbreaks based on climatic forecasts. Such 
models are essential for implementing proactive 
pest management strategies, optimizing the 
timing and application of control measures, and 
ultimately reducing crop losses. 
 

3.5 Time Series Analysis 
 

A time series analysis was performed to identify 
trends and patterns in the populations of various 
insect pests across different locations and 
seasons in the Tiruvallur District. This analysis 
aimed to capture the temporal dynamics of pest 
populations and to assess how these populations 
fluctuate over time, particularly in relation to the 
Kharif (April to September) and Rabi (October to 
March) seasons. The analysis revealed distinct 
seasonal patterns in pest populations, with a 
general increase during the Kharif season 
followed by a decline in the Rabi season. This 
pattern was consistent across most insect 
species, reflecting the influence of favorable 
climatic conditions during the Kharif season, 
such as higher temperatures and humidity levels, 
which support pest growth and reproduction        
(Fig. 8). 
 
3.5.1 Seasonal indices 
 
The calculated seasonal indices confirmed the 
patterns observed in the time series analysis. For  
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Fig. 8. Time Series Analysis: The line plot shows the average pest counts for the Kharif and 
Rabi seasons across various species, highlighting the trend of increased pest populations 

during the Kharif season and a decline during the Rabi season. Seasonal Indices: The bar plot 
displays the seasonal indices for the Kharif and Rabi seasons. The indices quantify the degree 
of seasonal variation, with values greater than 1 indicating higher than average populations for 

a given season 
 

example, Bactrocera cucurbitae (Melon Fly) and 
Helicoverpa armigera (Gram Caterpillar) had 
seasonal indices significantly greater than 1 
during the Kharif season, indicating substantial 
population increases. Conversely, their indices 
were less than 1 during the Rabi season, 
reflecting the observed decline in pest numbers. 
Other pests, such as Scirtothrips dorsalis (Chilli 
Thrips) and Myzus persicae (Green Peach 
Aphid), exhibited more stable seasonal indices, 
suggesting less pronounced seasonal 
fluctuations. This stability indicates that these 
species may be more resilient to seasonal 
climatic changes or that they exploit a wider 
range of environmental niches and host plants 
(Fig. 8). 
 

4. DISCUSSION  
 

The present study in the Tiruvallur District of 
Tamil Nadu provides an overall idea of the 

seasonal incidence and population dynamics of 
insect pests in various agricultural landscapes. 
From the findings, there are significant 
revelations about how climatic conditions affect 
pest populations, particularly the large 
differences noted between the Kharif season 
(April-September) and the Rabi season (October-
March). Shannon-Wiener Index and Simpson's 
Index biodiversity indices reflected the moderate 
to high pest diversity of species in the region. 
Values for Shannon-Wiener indexes ranged 
between about 1.93-1.95 for different species of 
insect pests, and Simpson's indexes were found 
to range between about 0.85-0.86. All these 
indices indicate a well-balanced insect pest 
community with high species richness and even 
distribution, which is necessary to maintain 
ecological resilience. This also validates the fact 
that diversity levels in tropical agricultural 
ecosystems are high and have been reported in 
recent studies [39,40,41,42]  
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Descriptive statistics could give a brief idea about 
the general trends and variability in the pest 
populations. The average mean pest count 
during the Kharif season is 80.70 individuals, 
while it was 39.54 individuals for the Rabi 
season. The median pest count is 74.00 
individuals for the Kharif season and 36.00 
individuals for the Rabi season, supporting the 
values. The standard deviation in the Kharif and 
Rabi were 28.12 and 16.53, respectively. Thus, 
the Kharif season showed higher variation in pest 
populations for being warmer and more humid. 
These findings are consistent with the work of 
Roy et al. The seasonal variation of insect pests 
showed a distinct difference between Kharif and 
Rabi seasons. During the Kharif season, the 
population of insect pests such as Bactrocera 
cucurbitae (Melon Fly) and Helicoverpa armigera 
(Gram Caterpillar) was very high due to the 
prevailing warmer and moist conditions. For 
example, Bactrocera cucurbitae harbored a peak 
population of 120 individuals per sampling unit, 
while Helicoverpa armigera peaked at 110 
individuals. However, during Rabi, the 
populations of these pests showed a downfall to 
45 and 40 numbers. This season dynamic is 
substantiated by the work of Bhatt and Karnatak 
[21] and also Pradeep et al. [26], which 
mentioned that the maximum temperature and 
humidity during Kharif are considerably favorable 
for the surge in pests. 
 
Correlation and regression analyses were carried 
out to study the relationship between 
environmental factors and pest populations. The 
population densities of the pests showed a 
significant positive correlation with the changes 
in season. For instance, a strong positive 
relationship was found with temperature (r = 
0.82) for Bactrocera cucurbitae and humidity (r = 
0.76). The correlation in Helicoverpa armigera 
also showed good correlation: r = 0.78 for 
temperature and r = 0.73 for humidity. The 
results are comparable with similar investigations 
carried out by Sujayanand et al. [22] on pest 
dynamics. Regression models were applied to 
predict occurrences based on climatic variables. 
In predicting pest occurrence, both temperature 
and humidity appeared as strong predictors of 
the population. For instance, the regression 
model for Bactrocera cucurbitae turned out to be 
0.65 for temperature and 0.58 for humidity, which 
means an increase in temperature and humidity 
will significantly increase the population of the 
pest. Similarly, the model for Helicoverpa 
armigera showed coefficients of 0.62 for 
temperature and 0.54 for humidity. These models 

align with the findings of Filazzola et al. [15], 
which underline a critical role for climatic factors 
in driving pest population dynamics. 
 
The Pearson correlation matrix identifies key 
patterns in pest population dynamics, aiding pest 
management strategies. Strong positive 
correlations (close to 1.0) among pests like 
Bactrocera cucurbitae (Melon Fly), Leucinodes 
orbonalis (Shoot and Fruit Borer), Helicoverpa 
armigera (Gram Caterpillar), and Euzophera 
perticella (Stem Borer) suggest simultaneous 
population changes due to shared environmental 
conditions or crop infestations. In contrast, pests 
like Scirtothrips dorsalis (Chilli Thrips) and Myzus 
persicae (Green Peach Aphid) display moderate 
to low correlations, reflecting unique ecological 
niches. Negative correlations, such as those 
involving Scirtothrips dorsalis and Helicoverpa 
armigera, indicate potential competition or 
differing environmental responses. 
Understanding these correlations helps optimize 
management strategies, combining pests with 
positive correlations or targeting negatively 
correlated pests separately. 
 
Time series analysis highlighted clear seasonal 
trends in pest populations, with numbers rising 
significantly during the Kharif season and falling 
during the Rabi season. The seasonal indices 
supported these observations: Bactrocera 
cucurbitae and Helicoverpa armigera had indices 
above 1 in the Kharif season, indicating 
substantial population growth. Conversely, their 
indices dropped below 1 in the Rabi season, 
showing a decline in pest numbers. These 
results align with findings from Pareek et al. [14] 
and Mawtham et al. [31], who reported similar 
seasonal patterns in their research on pest 
dynamics [43]. 
 

5. CONCLUSION  
 
The detailed study of seasonal trends and 
population changes in insect pests within the 
Tiruvallur District has unveiled crucial insights 
into how weather conditions impact these 
populations. It reveals pronounced seasonal 
fluctuations, showing that pest numbers are 
higher and more varied during the Kharif season 
than in the Rabi season. This highlights the 
necessity for pest management strategies 
tailored to the specific seasonal dynamics. 
Through correlation and regression analyses, the 
study underscores temperature and humidity as 
key factors driving pest population changes. This 
understanding is fundamental for creating 



 
 
 
 

Renuka et al.; Uttar Pradesh J. Zool., vol. 45, no. 18, pp. 456-469, 2024; Article no.UPJOZ. 4015 
 
 

 
467 

 

predictive models and proactive pest 
management plans, which are essential for 
timely and effective control measures to prevent 
pest outbreaks and reduce crop losses. These 
findings enrich our understanding of pest ecology 
in tropical agriculture and provide valuable 
insights applicable to other regions facing similar 
issues. The observed seasonal patterns 
emphasize the importance of ongoing monitoring 
and adaptive management to tackle the 
challenges posed by insect pests amid climate 
variability and agricultural intensification. 
Additionally, this research offers a thorough 
framework for comprehending and managing 
insect pest populations in the Tiruvallur District. 
The knowledge gained will enhance pest control 
schedules, improve forecasting accuracy, and 
ultimately strengthen the resilience and 
sustainability of agricultural systems in the 
region. 
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