
28 

International Journal of Zoology Studies 

www.zoologyjournals.com 

ISSN: 2455-7269 

Received: 06-03-2025, Accepted: 05-04-2025, Published: 21-04-2025 

Volume 10, Issue 2, 2025, Page No. 28-33 

 

Seasonal variation in insect abundance on paddy plants in a local area in Dongargarh, 

Chhattisgarh, India 

Gokul Prasad1*, Prabhat Bais2, Bhupendra Kumar3, Rahul Yadav3, Daneshwer3, Laxmikant4 

1 Faculty, Department of Zoology, Govt Nehru PG College Dongargarh, Chhattisgarh, India 
2 Faculty, Department of Botany, Govt Nehru PG College Dongargarh, Chhattisgarh, India 

3 Department of Zoology Govt Nehru PG College Dongargarh, Chhattisgarh, India 
4 Research Scholar, Department of Zoology, Faculty of Sciences, ISBM University Chhura Gariyaband, Chhattisgarh, India 

 
 

 

 

Abstract 

The study conducted in Dongargarh, Chhattisgarh, India revealed significant seasonal variations in the abundance and 

diversity of insect species associated with paddy cultivation. Data collected over a 12-month period showed that insect 

populations—both pests and beneficial species—were highest during the monsoon season due to favorable climatic conditions 

such as increased rainfall, humidity, and moderate temperatures. Key pest species including Nilaparvata lugens (brown 

planthopper), Scirpophaga incertulas (yellow stem borer), and Cnaphalocrocis medinalis (rice leaf folder) showed peak 

abundance in monsoon, posing a considerable threat to crop yield. Beneficial predatory insects like ladybird beetles 

(Coccinellidae) and dragonflies (Odonata) also increased during this period, though they remained outnumbered by pests. 

Statistical analysis confirmed a strong positive correlation between insect abundance and rainfall (r = 0.78), followed by 

humidity (r = 0.72) and temperature (r = 0.65). The lowest insect abundance was recorded during winter. These findings 

underscore the need for season-specific integrated pest management (IPM) strategies to mitigate pest outbreaks and enhance 

sustainable rice production in the region. 
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Introduction 

Rice (Oryza sativa L.) remains one of the most critical 
cereal crops in the global food system, feeding more than 
half of the world’s population. In India, rice cultivation is 
particularly vital, with the state of Chhattisgarh, often 
referred to as the "Rice Bowl of India," playing a significant 
role in national production. Dongargarh, located within the 
Rajnandgaon district of Chhattisgarh, represents a 
prominent rice-growing region characterized by a tropical 
wet and dry climate, ideal for paddy cultivation. However, 
this region, like many others, faces continuous challenges 
from insect pests that impact both the yield and quality of 
rice production. 
Insect pests are a persistent threat throughout the paddy 
growth cycle, attacking the crop at various stages—from 
seedling to grain formation. Key pests such as the brown 
planthopper (Nilaparvata lugens), yellow stem borer 
(Scirpophaga incertulas), and rice leaf folder 
(Cnaphalocrocis medinalis) are known to cause significant 
economic damage, not only through direct feeding but also 
by acting as vectors of viral pathogens (Kumar, 2018; 
Harika et al., 2024) [5]. These insects can lead to issues such 
as "hopper burn" and stem tunneling, which drastically 
reduce crop productivity. 
The population dynamics of these pests are closely linked to 
seasonal climatic factors, particularly temperature, relative 
humidity, and rainfall, which influence their development, 
survival, and reproductive cycles (Sharma & Gupta, 2019; 
Gupta & Yadav, 2021) [7, 9]. Results from the present study 
conducted in Dongargarh support this relationship, revealing 
that pest abundance peaks during the monsoon season 
(July–October), a period marked by high rainfall and 
elevated humidity. For example, Nilaparvata lugens showed 
an abundance of 120 individuals during monsoon compared 

to only 45 and 25 in summer and winter respectively, 
highlighting its strong correlation with monsoonal 
conditions. 
This trend is consistent with earlier studies conducted across 
South Asia, which demonstrate that rice pests such as 
planthoppers and leaf folders flourish under high-moisture 
environments (Chatterjee & Mondal, 2019; Zhao et al., 
2020). The statistical findings from the Dongargarh study, 
including a strong positive correlation between pest 
abundance and rainfall (r = 0.78) and humidity (r = 0.72), 
reinforce the view that abiotic factors are primary drivers of 
seasonal pest outbreaks (Patel & Sharma, 2021; Rathi & 
Kumar, 2017) [2, 17, 6]. 
Interestingly, while pest populations were highest during 
monsoon, the study also recorded a rise in beneficial insect 
species, including ladybird beetles (Coccinellidae) and 
dragonflies (Odonata). These natural predators exhibited 
synchronized activity with pest surges, suggesting a natural 
predator-prey dynamic that holds potential for sustainable 
pest control (Verma & Singh, 2020; Singh & Yadav, 2021) 

[3, 11, 16, 28]. Although beneficial insects were fewer in 
number, their presence during peak pest periods emphasizes 
the importance of conserving and enhancing natural enemy 
populations in rice ecosystems. 
Given this ecological balance, the concept of Integrated Pest 
Management (IPM) becomes particularly relevant. IPM 
emphasizes the use of biological control, cultural practices, 
and minimal pesticide intervention to manage pests in an 
environmentally and economically sustainable manner 
(Kumar & Tripathi, 2018; Nair & Tyagi, 2017) [5, 27]. 
Season-specific monitoring, as demonstrated in the 
Dongargarh study, can significantly improve the 
effectiveness of IPM by enabling timely interventions 
aligned with pest life cycles and environmental conditions. 
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Despite the significance of pest management in rice 

ecosystems, there is a relative scarcity of region-specific 

ecological studies focusing on the seasonal behavior of 

insect pests and their natural enemies in Dongargarh. This 

gap in localized knowledge has often led to over-reliance on 

chemical pesticides, resulting in environmental degradation 

and pest resistance (Babu & Kumar, 2019; Mishra & 

Verma, 2020) [3, 4, 29, 8]. The current study addresses this 

research gap by providing empirical evidence on insect 

abundance across different seasons and recommending 

ecologically grounded strategies for pest suppression. 

In conclusion, understanding seasonal trends in insect 

population dynamics is vital for sustainable agriculture in 

Dongargarh and similar agroclimatic zones. This study lays 

the foundation for climate-resilient and eco-friendly pest 

management strategies, ensuring long-term productivity and 

ecological balance in rice cultivation. 

 

Materials and Methods 

Study Area 

The study was carried out in Dongargarh, a tehsil located in 

the Rajnandgaon district of Chhattisgarh, India, lying 

between 21.18°N latitude and 80.75°E longitude, at an 

elevation of approximately 304 meters above sea level. 

Dongargarh is characterized by a tropical wet and dry 

climate, with three major seasons: summer (March–June), 

monsoon (July–October), and winter (November–February). 

The region receives an average annual rainfall of 1200–

1400 mm, primarily during the monsoon season, which 

significantly influences insect population dynamics. 

Agriculture, particularly paddy cultivation, is the dominant 

occupation in this area. The study was conducted in typical 

rice agroecosystems located in the villages of Madanpur, 

Mangatta, and Amlidih, representing small to medium-sized 

farms cultivated during the kharif (monsoon) season. 

 

Study Period and Design 

The observational study was conducted over a 12-month 

period from July 2023 to June 2024 to comprehensively 

capture the seasonal variation in insect abundance. Each 

field site was visited twice per month, allowing for 

consistent and reliable data across the three climatic 

seasons. 

Sampling was standardized across all plots to ensure 

comparability. The experimental design followed systematic 

random sampling techniques across plots of paddy at 

various stages of growth (vegetative, flowering, and grain 

filling stages). 

 

Insect Sampling Techniques 

To accurately assess the diversity and abundance of insect 

species, a combination of four standardized entomological 

sampling methods was used, based on established ecological 

monitoring protocols (Kumar & Nath, 2020; Yadav et al., 

2023): 

1. Sweep Netting 

Used to capture aerial and plant-surface insects. 

Twenty sweeps per plot were conducted on each sampling 

visit using a sweep net. 

 

2. Light Traps 

Solar-powered light traps were installed in each study field 

to attract nocturnal insect species. 

Operated from 6:00 PM to 9:00 PM during each sampling 

evening. 

 

3. Pitfall Traps 

Small containers (diameter ~10 cm) were buried at ground 

level and partially filled with preservative solution to 

capture crawling insects, especially beetles and ants. 

 

4. Direct Visual Observation (Quadrat Sampling) 

1 m² quadrats were randomly placed at five points in each 

plot. 

Visible insects, such as planthoppers and leaf folders, were 

counted manually. 

 

All captured insects were preserved in 70% ethanol and 

transported to the lab for identification. 

 

Insect Identification and Classification 

Insect specimens were sorted and identified to the family or 

genus level using standard taxonomic keys (Kumar & Nath, 

2020; Yadav et al., 2023). The insects were categorized into 

two major ecological groups: 

Pest species: e.g., Nilaparvata lugens, Scirpophaga 

incertulas, Cnaphalocrocis medinalis, and Leptocorisa 

acuta. 

 

Beneficial species (predators and parasitoids): e.g., ladybird 

beetles (Coccinellidae) and dragonflies (Odonata). 

This categorization was essential for assessing pest pressure 

and the natural biocontrol potential across seasons. 

 

Environmental Data Collection 

To correlate insect abundance with weather conditions, the 

following meteorological parameters were recorded monthly 

at each study site: 

▪ Temperature (°C) 

▪ Relative humidity (%) 

▪ Rainfall (mm) 

 

A digital thermohygrometer and rain gauge were installed at 

each field. Data were also cross-validated with official 

regional climate data from the India Meteorological 

Department (IMD), Raipur, ensuring accuracy and 

reliability. 

 

Data Analysis 

Quantitative data on insect abundance were statistically 

analyzed using SPSS version 26, and the following 

statistical tools were applied: 

▪ Descriptive statistics: Mean abundance values were 

calculated for each species across seasons. 

▪ One-way ANOVA: Applied to determine whether 

seasonal differences in insect abundance were 

statistically significant (p < 0.05). 

 

▪ Pearson’s Correlation Coefficient (r): Used to 

evaluate the relationship between insect abundance 

and abiotic factors (temperature, humidity, and 

rainfall). 

 

These analyses provided insight into how climatic variables 

influence pest outbreaks and the presence of beneficial 

species. 
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Results 
The year-long investigation across the rice-growing regions 
of Dongargarh revealed distinct seasonal patterns in insect 
abundance and diversity, strongly linked to climatic 
fluctuations. The analysis covered six dominant insect 
species—four pests and two beneficials—monitored over 
three major seasons: summer, monsoon, and winter. 

 

1. Seasonal Abundance Patterns 

The monsoon season (July–October) emerged as the critical 

period with the highest insect activity, accounting for peak 

populations across all studied species. 

 
Insect Species Summer Monsoon Winter Peak Season 

Nilaparvata lugens (Brown Planthopper) 45 120 25 Monsoon 

Scirpophaga incertulas (Yellow Stem Borer) 38 95 20 Monsoon 

Cnaphalocrocis medinalis (Rice Leaf Folder) 30 105 15 Monsoon 

Leptocorisa acuta (Rice Earhead Bug) 25 70 10 Monsoon 

Coccinellidae (Ladybird Beetles – Beneficial) 20 55 35 Monsoon 

Odonata (Dragonflies – Beneficial) 15 60 30 Monsoon 

 

     
 

 1. Brown Planthopper  2. Yellow Stem Borer  3. Rice Leaf Folder  4. Rice Earhead Bug  5. Dragonflies – Beneficial 

 

Key Observation: Pest abundance was highest in monsoon, with N. lugens alone reaching 120 individuals per season, 

marking it as the most dominant pest. 
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2. Statistical Analysis: Significant Seasonal Variation 

▪ One-way ANOVA: confirmed that the differences in 

insect abundance across seasons were statistically 

significant (p < 0.05), validating the role of seasonality 

in population dynamics. 

 

▪ The monsoon season: showed 2–3 times higher 

abundance compared to summer and winter. 

 

3. Correlation with Climatic Variables 

Using Pearson’s correlation, the study evaluated the 

relationship between pest abundance and abiotic factors: 

 
Variable Correlation Coefficient (r) Interpretation 

Rainfall (mm) 0.78 
Strong positive 

correlation 

Relative 

Humidity (%) 
0.72 

Moderate to strong 

correlation 

Temperature 

(°C) 
0.65 

Moderate 

correlation 

 

These results emphasize that rainfall is the most influential 

driver, supporting pest proliferation by creating moist and 

favorable microhabitats in paddy fields. 

 

4. Beneficial vs. Pest Dynamics 

▪ Beneficial species such as ladybird beetles and 

dragonflies increased significantly during monsoon but 

were outnumbered by pest species. 

▪ Notably, ladybird beetles maintained relatively high 

abundance even in winter (n = 35), showcasing 

adaptability and potential for year-round biocontrol. 

 

This synchronous rise of predators with pests indicates a 

naturally occurring predator-prey balance, highlighting 

opportunities for biological control within an Integrated Pest 

Management (IPM) framework. 

 

5. Key Ecological Insights 

▪ Nilaparvata lugens was the most consistently abundant 

pest, with sharp spikes during monsoon. 

▪ Cnaphalocrocis medinalis showed similar trends, 

aligning with the paddy plant’s vegetative and 

reproductive stages, particularly during monsoon’s lush 

crop canopy. 

▪ The sharp decline in winter (e.g., S. incertulas dropping 

to 20) reflects the combined effects of low temperature 

and post-harvest field conditions. 

 

6. Visual Representation (Figure Reference) 

A bar chart (Figure 1) presented in the original study 

illustrates: 

▪ Clear seasonal variation by species 

▪ Visual dominance of pests in monsoon 

▪ Contrasting abundance of beneficials versus pests 

 

This visual tool serves as a practical guide for identifying 

high-risk periods and planning targeted pest management 

interventions. 

 

Summary of Results 

▪ Monsoon = Critical pest outbreak window 

▪ Rainfall = Primary abiotic driver 

▪ Beneficial insects = Present but secondary in 

dominance 

▪ Seasonal monitoring = Essential for effective IPM 

 

Discussion 

The findings from this year-long study clearly demonstrate 

that insect abundance in paddy fields of Dongargarh is 

highly seasonal, with monsoon emerging as the most critical 

period for both pest outbreaks and the activity of beneficial 

insect species. These seasonal trends align closely with 

fluctuations in climatic conditions—primarily rainfall, 

relative humidity, and temperature—highlighting their 

direct influence on insect ecology in rice agroecosystems. 

 

1. Monsoon as the Peak Season for Pest Proliferation 

The monsoon season recorded the highest abundance of 

insect pests, notably: 

▪ Nilaparvata lugens (brown planthopper) 

▪ Scirpophaga incertulas (yellow stem borer) 

▪ Cnaphalocrocis medinalis (rice leaf folder) 

 

These species are known to thrive in moist, warm, and 

humid conditions, which are characteristic of the monsoon 

period in Chhattisgarh. The statistically significant 

correlations observed between pest abundance and climatic 

variables (rainfall: r = 0.78, humidity: r = 0.72, temperature: 

r = 0.65) further reinforce the conclusion that environmental 

factors are key drivers of insect activity (Borah & Kalita, 

2017; Patel & Sharma, 2021) [2]. 

This is consistent with earlier findings by Sharma & Gupta 

(2019) [9] and Chatterjee & Mondal (2019), who documented 

similar seasonal surges in rice pest populations across 

eastern and central India during monsoon. 

 

2. Role of Beneficial Insects in Natural Pest Regulation 

While pest numbers were notably high, the study also found 

a concurrent rise in beneficial species like: 

▪ Ladybird beetles (Coccinellidae) 

▪ Dragonflies (Odonata) 

 

Their activity during pest outbreaks suggests the existence 

of a natural predator-prey relationship in these rice 

ecosystems. Although their populations were comparatively 

smaller, their presence is a positive ecological indicator of 

the potential for biological control (Verma & Singh, 2020; 

Singh & Yadav, 2021) [3, 11, 16, 28]. 

Interestingly, ladybird beetles remained active even during 

the winter season, suggesting greater adaptability and 

reinforcing their role as key bioagents in year-round pest 

management strategies. 

 

3. Implications for Integrated Pest Management (IPM) 

The results underscore the importance of seasonally-

targeted IPM strategies. Recognizing the monsoon as a 

vulnerable period enables farmers to: 

▪ Intensify pest surveillance during early monsoon 

▪ Time biological and chemical interventions more 

accurately 

▪ Promote habitat management to conserve natural 

predators 

 

These findings support the recommendations of Kumar & 

Tripathi (2018) [5] and Nair & Tyagi (2017) [27], who 



International Journal of Zoology Studies www.zoologyjournals.com 

32 

advocate for climate-resilient pest control practices tailored 

to specific agroecological zones. 

In particular, the study supports reducing pesticide 

dependence by leveraging natural predators during peak pest 

periods—a strategy central to sustainable IPM. 

 

4. Winter Decline and Post-Harvest Ecology 

The sharp decline in both pest and predator populations 

during winter can be attributed to: 

▪ Lower temperatures inhibiting insect metabolism 

▪ Post-harvest field conditions, where food and shelter 

resources are minimal 

 

This pattern agrees with the observations of Singh & Pandey 

(2020) [11] and Rathi & Kumar (2017) [17, 6], who reported 

minimal insect activity during colder months due to 

unfavorable environmental conditions. 

 

5. Local and Regional Relevance 

Given Dongargarh's climatic profile and its status as a 

representative rice-producing zone in central India, these 

findings have broader implications for similar agroclimatic 

regions. The consistency of these trends with regional and 

national studies validates the ecological reliability of the 

results (Gupta & Yadav, 2021; Awasthi & Thakur, 2020) [7, 

30]. 

 

Conclusion of Discussion 

▪ Monsoon season is the most critical window for pest 

outbreaks. 

▪ Rainfall and humidity are the primary environmental 

drivers. 

▪ Beneficial insects, though fewer, play a vital role in 

regulating pest populations. 

▪ There is strong justification for developing season-

specific, ecologically sustainable IPM strategies to 

mitigate pest risks while preserving biodiversity. 

 

The integration of such findings into local pest management 

planning can significantly enhance rice crop resilience, 

reduce chemical usage, and support long-term agricultural 

sustainability in Dongargarh and beyond. 

 

 

Conclusion 

This study provides clear and compelling evidence that 

insect abundance on paddy plants in Dongargarh, 

Chhattisgarh, follows a distinct seasonal pattern, with the 

monsoon season showing a significant increase in both pest 

and beneficial insect populations. Among the pests, 

Nilaparvata lugens, Scirpophaga incertulas, and 

Cnaphalocrocis medinalis emerged as the most dominant 

species, particularly during periods of high rainfall and 

humidity. These findings highlight the strong influence of 

abiotic factors—especially rainfall (r = 0.78) and humidity 

(r = 0.72)—on insect population dynamics. 

Equally important was the observed rise in natural predators 

such as ladybird beetles and dragonflies during pest 

outbreaks, suggesting the presence of a functional predator-

prey balance within the ecosystem. Although beneficial 

insects were fewer in number, their seasonal synchrony with 

pests underscores their potential role in biological control, 

an essential component of Integrated Pest Management 

(IPM). 

The winter season recorded the lowest insect activity, 

largely due to unfavorable climatic conditions and post-

harvest field status. This reinforces the importance of 

seasonal monitoring to anticipate pest threats and time 

interventions effectively. 

In conclusion, the study emphasizes the need for 

ecologically-informed, season-specific pest management 

strategies. By aligning pest control measures with natural 

population cycles and climatic cues, farmers in Dongargarh 

and similar agro-climatic zones can reduce dependency on 

chemical pesticides and enhance agricultural sustainability. 

Future research should focus on the long-term impacts of 

climate change on these insect dynamics and explore 

advanced IPM models incorporating real-time weather 

forecasting and biological conservation practices. 
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