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Original Research Article

Sporadic Incidence of the Green Chafer Beetle (Chiloloba acuta) on Maize in the Tarai Region of Uttarakhand, India
ABSTRACT

Aims: The green chafer beetle is considered an occasional pest across different crop ecosystems in the Tarai region of Uttarakhand, India. The present study aimed to examine its population dynamics under natural field conditions on maize crop.
Study design: Maize variety PCM-4 was sown manually at a spacing of 60 × 30 cm in six replications following Randomised Block Design, each comprising a plot of 5 × 6 m. Ten maize plants were randomly selected for sampling. Beetle counts were recorded from the germination stage through to crop maturity.
Place and Duration of Study: The investigation was carried out during the kharif season of 2024 at the Norman E. Borlaug Crop Research Centre, G.B. Pant University of Agriculture and Technology, Pantnagar.

Methodology: Data of adult beetle population along with key abiotic factors such as maximum and minimum temperature, morning and evening relative humidity, sunshine duration, and rainfall were recorded and analysed using simple correlation and regression techniques.
Results: Chafer beetle infestation on maize in Pantnagar occurred mainly between the 38th and 45th standard weeks during the kharif season of 2024. Pearson’s correlation analysis revealed significant negative correlations between beetle population and minimum temperature (r= –0.613*), morning relative humidity (r= –0.665**), and evening relative humidity (r= –0.747**). Sunshine hours exhibited a significant positive correlation with beetle abundance (r= 0.588*), indicating that brighter and longer sunshine periods favoured chafer beetle activity.
Conclusion: The study concludes that chafer beetle infestation in maize at Pantnagar is sporadic, emerging during the tasseling and pollen-shedding period. Low minimum temperature, both maximum and minimum relative humidity, reduce beetle buildup, whereas sunshine hours play a major role in enhancing adult beetle abundance.
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1. INTRODUCTION

Maize (Zea mays L.) is recognized worldwide as the third most important food and cash crop after rice and wheat (Khatri et al., 2021). It is capable of adapting to a wide range of agroclimatic conditions worldwide and exhibits high yield potential among cereal crops (Singh and Jaglan, 2018). It plays a vital role in ensuring food and nutritional security for millions of people (Adnan et al., 2021) and forms a major component of human diets as well as livestock feed across many regions of the world (Prasanna et al., 2021). For people, animals, and birds, maize is a great source of vitamins, minerals, proteins, and other nutrients (Ghafar et al., 2025). In addition to providing vital nutrients, it also has health benefits like lowering human hypertension and preventing diabetes, heart problems, and neural tube defects during birth (Wu and Zhao, 2024). Hence it is also known as the “queen of cereals” (Siaw et al., 2024).
In India, average cereal grain yields remain relatively low due to several limiting factors, among which insect pests are considered a major constraint. Maize production is affected by a wide range of destructive insect pests that attack the crop from the seedling stage through vegetative growth and into reproduction. An estimated 40 insect species are known to inflict varying levels of damage on maize throughout its growth period, from sowing to harvest (Reddy and Trivedi, 2008; Samkova et al., 2017), many of these were considered as as minor or sporadic pests (Chiriloaie-Palade et al., 2024). Over recent decades, the pest complex associated with maize has undergone significant changes, likely influenced by factors such as climate change, increasing insecticide resistance, widespread cultivation of high-yielding varieties, shifting cropping systems and frequent use of insecticides (Geetha and Hegde, 2018; Wei et al., 2025).
The shifting pattern of insect pest issues in agriculture following the introduction of Green Revolution technologies has been widely reported (Kumar, 2005). Consequently, the pest status of many insect species has changed, with several pests that were once considered minor, sporadic, or non-damaging now emerging as significant threats under certain agro-climatic conditions. Conversely, some insects that were previously unrecorded on particular crops have now begun to pose serious concerns. Most of the species belonging to Scarabaeidae represent important pests in agriculture when they occur in high density (Kim et al., 2025). Although sporadic pests such as the chafer beetle typically cause localized or low-level damage on maize and seldom affect yield, this trend does not hold true across all regions. In India, the beetle was first documented from Indore, Madhya Pradesh (Arrow, 1910). Chiloloba acuta (Wiedemann, 1823) (order: Coleoptera; family: Scarabaeidae; subfamily: Cetoninae) is known to feed on pollen, anthers, and other reproductive floral parts (Ambethgar, 2000). Heavy infestations during the flowering stage of maize can result in substantial reductions in seed set, ultimately lowering yield. The current study highlights the occurrence of chafer beetle infestation, and its relation with climatic factors on maize crop.
2. MATERIAL AND METHODS
The study was carried out during the kharif season of 2024 at the Norman E. Borlaug Crop Research Centre, GB Pant University of Agriculture and Technology, Pantnagar-263145 (29.03° N latitude and 79.47° E longitude). Maize variety PCM-4 was sown manually at a spacing of 60 × 30 cm in six replications following Randomised Block Design, each comprising a plot of 5 × 6 m. The crop was grown following all recommended agronomic practices, except for plant protection measures. From each plot, ten plants were randomly selected to record the beetle population. Observations were taken weekly from germination to crop maturity, with beetle counts made during early morning hours. Weekly mean beetle counts were correlated with the corresponding weather data. For computing the correlation coefficient (r), the average beetle population per 10 plants was treated as the dependent variable, while the weather parameters served as independent variables. Meteorological data- temperature, relative humidity, sunshine hours, and rainfall were obtained from the Department of Agrometeorology, G.B.P.U.A.&T., Pantnagar. The correlation analysis between weekly beetle incidence and weather factors was performed following the method of Snedecor and Cochran (1967) to determine the influence of these variables on the population dynamics of the chafer beetle.
3. RESULTS AND DISCUSSION

The findings revealed a mild to moderate infestation, particularly during the tasseling and pollen-shedding stages of the crop. Images depicting adult beetles feeding on maize tassels and the associated damage symptoms are provided in Figure 1. A noticeable aggregation of adult beetles was observed on the tassels (Figure 1b), and their feeding resulted in blackish discoloration around the affected areas (Figure 1c). The pictures were taken with the help of mobile phone camera (50 MP main camera: wide-angle lens). Species such as Chiloloba acuta and Oxycetonia versicolor, belonging to the order Coleoptera and subfamily Cetoninae, have previously been recorded as occasional pests of maize tassels, where they feed on the anthers. Recent reports also indicate that chafer beetles have increasingly become a serious concern during the tasseling stage of maize in Hyderabad (Shekhar et al., 2000), reproductive stage of brinjal in Tamil Nadu (Shanmugam et al., 2020), at the time of flowering in cotton (Chinna Babu Naik et al., 2019) and floral heads in Sunflower (Ray and Banerjee, 2022). The pest was also observed infesting green gram during the flowering and pod development stages of the crop (Duraimurugan and Srinivasan, 2009). Severe infestations during the flowering period can potentially lead to significant crop damage.

Table 1 presents the seasonal incidence of the green chafer beetle on maize in relation to prevailing climatic conditions during 2024. 
The pest population remained absent from 32nd to 37th Standard Weeks (SW), despite considerable fluctuations in climatic factors. The first appearance of chafer beetles was recorded in 38th SW with 2.50 beetles per 10 plants, coinciding with a maximum temperature of 32.6°C, minimum temperature of 24.6°C, and moderate rainfall of 47.40 mm. The beetle population continued to rise in subsequent weeks, reaching its peak in 42nd SW with 14.00 beetles per 10 plants, when the minimum temperature declined to 19.3°C and morning humidity also recorded a noticeable reduction. 
After 42nd SW, the beetle population showed a declining trend. The decline in incidence corresponded with decreasing temperatures, consistently low rainfall, and shorter sunshine duration towards the end of the crop season. Taggar et al. (2012) documented a mild to moderate infestation of 15–17 flower chafer beetles, Oxycetonia versicolor, per ten plants on pigeonpea and mungbean during their peak flowering stage, marking the first such report from Punjab, India. The species was observed predominantly between August and September, coinciding with the principal flowering period of these legumes, and the highest adult activity was recorded in the early morning hours. Pandey et al. (2025) observed that beetle infestation began in the first fortnight of August, with population levels peaking during the second fortnight of the month. Thereafter, the beetle population gradually declined throughout September, reaching its lowest level in the second fortnight. The highest beetle density (2.20 and 3.00 beetles per plant) was recorded during the fourth week of August in cluster bean in Rajasthan during the two respective experimental years (2018 and 2019).
According to Shanmugam et al. (2020), there were 0.3–1.3, 1.5–4.6, 2.1–5.1, 0.8–2.4, and 0.4–1.3 beetles per ten brinjal plants in 2018–19, and recorded 0.6–1.6, 1.4–5.5, 1.8–6.6, 0.6–2.3, and 0.5–1.3 during 2019–20 at 30, 45, 60, 75, and 90 days after planting, respectively. Daravath et al. (2020) reported the occurrence of the flower chafer beetle in Telangana and southern India, where it was found to primarily damage cotton crops. They reported an infestation of flower chafer beetle upto 1–7 beetles per 10 plants from Telangana. In addition to cotton, the beetle was also observed on several other host plants, including brinjal, sesamum, maize, sorghum, and Parthenium hysterophorus, in the region. Chinna Babu Naik et al. (2019) reported that chafer beetle population ranged from 0.33 to 5.27 beetle/30 plants in different locations of Gujarat and Maharashtra. They also reported that adult beetles feed on flower petals, anthers, and pollen, leading to reduced boll formation and a consequent decline in cotton yield. Additionally, feeding marks were observed on the receptacle region of the flowers. Kumar et al. (2009) reported a 2.08% incidence of O. versicolor beetle on rose across various regions in South India, where it showed a preference for rose flowers and caused slight to moderate injury by feeding on both leaves and petals. Additionally, Ambethgar (2000) highlighted that O. versicolor can inflict significant damage to brinjal by feeding on young shoots, buds, and flowers in certain parts of India. 
Table 1: Seasonal incidence of green chafer beetle on maize in relation to climatic factors during 2024.
	Standard weeks
	Chafer beetles per 10 plants
	Temperature (°C)
	Relative humidity (%)
	Rainfall (mm)
	Sunshine (Hours)

	
	
	Maximum
	Minimum
	Morning
	Evening
	
	

	32
	0.00
	32.20
	25.70
	92.40
	76.00
	251.20
	3.00

	33
	0.00
	32.40
	26.10
	89.70
	69.40
	11.80
	2.80

	34
	0.00
	30.60
	25.50
	91.60
	80.10
	110.00
	2.70

	35
	0.00
	34.00
	25.60
	91.30
	62.10
	0.00
	8.20

	36
	0.00
	34.30
	25.40
	88.40
	67.60
	42.00
	5.60

	37
	0.00
	31.00
	25.40
	91.10
	74.60
	152.20
	4.40

	38
	2.50
	32.60
	24.60
	90.40
	69.70
	47.40
	6.70

	39
	5.60
	32.90
	23.50
	88.60
	57.90
	60.20
	8.00

	40
	8.56
	33.60
	22.80
	88.70
	51.70
	0.00
	9.20

	41
	12.40
	32.30
	20.10
	88.60
	51.70
	0.00
	8.50

	42
	14.00
	31.40
	19.30
	82.90
	54.00
	0.00
	6.50

	43
	6.24
	31.80
	19.30
	85.90
	52.60
	0.00
	6.60

	44
	3.44
	31.00
	17.80
	91.40
	52.60
	0.00
	6.00

	45
	1.60
	29.30
	18.30
	86.00
	58.60
	0.00
	1.10


In maize the Pearson’s correlation analysis (Table 2) revealed significant associations between the chafer beetle population in maize and various weather parameters during the kharif season of 2024. The chafer population showed a strong and significant negative correlation with minimum temperature (r= –0.613*), morning relative humidity (r= –0.665**), evening relative humidity (r= –0.747**), and non-significant and negative correlation with rainfall (r = –0.458), indicating that higher values of these parameters tended to suppress beetle incidence. Sunshine hours, however, exhibited a significant positive association with chafer abundance (r = 0.588*), suggesting that brighter and longer sunshine periods favoured pest activity. Overall, the results highlight that chafer beetle activity was generally favoured under higher sunshine hours and suppressed under warm, humid, and rainy conditions.
Table 2. Pearson’s correlation matrix (Pearson's) for Fall armyworm population in Maize during kharif season of 2023.

	Variables
	Pchafer
	Tmax
	Tmin
	RHmor
	RHeve
	Rf

	Tmax
	0.013
	
	
	
	
	

	Tmin
	-0.613*
	0.494
	
	
	
	

	RHmor
	-0.665**
	0.171
	0.609*
	
	
	

	RHeve
	-0.747**
	-0.075
	0.790**
	0.598*
	
	

	Rf
	-0.458
	-0.103
	0.548*
	0.550*
	0.752**
	

	SS
	0.588*
	0.648*
	-0.127
	-0.123
	-0.609*
	-0.422


Pchafer: Chafer beetle population per 10 plants on Maize; Tmax: Temperature maximum (°C); Tmin: Temperature Minimum (°C); RHmor: Relative humidity morning (%); RHeve: Relative humidity evening (%); Rf: Rainfall (mm); SS: Sunshine (hours); NS: Non-significant. Correlation data is depicted in the table by bold digits. * Correlation is significant at the 0.05 level, ** Correlation is significant at the 0.01 level
The regression equation revealed that various weather factors, such as temperature (max. and min.), relative humidity (morning and evening), rainfall, wind velocity, sun shine hours and evaporation had an influencing effect on population of chafer beetle on maize with reasonable accuracy (R2= 0.82).
Chafer beetle population/10 plants (2024) = 130.45 – 1.352(Tmax) + 0.032(Tmin) – 0.975(RHmor) – 0.098(RHeve) + 0.017(Rf) + 1.466(SS) (P < 0.05; R = 0.90; R2 = 0.82)
4. CONCLUSION
The studies on population dynamics of beetle corresponding to each standard week revealed that infestation starts late after crop emergence (during tasseling/reproductive stage) The correlation analysis revealed significant negative correlations between beetle population and minimum temperature, morning relative humidity, and evening relative humidity. Rainfall also showed a negative but non-significant association. Sunshine hours exhibited a significant positive correlation with beetle abundance, indicating that brighter and longer sunshine periods favoured chafer beetle activity. Since the full host range of the chafer beetle is still unclear, continuous and detailed monitoring is essential. Careful surveillance and timely reporting are crucial to prevent future outbreaks. Moreover, the impact of this beetle on maize crop in Pantnagar warrants further collaborative studies. Additional research is also needed to better understand its biology and bionomics, across maize ecosystem. The study provides valuable insights into how changing climatic conditions affect the occurrence, distribution, and behavior of insect pest, thereby contributing to a better understanding of climate-driven ecological dynamics. The findings generate baseline data that can support future research, risk assessment, and the development of climate-resilient management strategies.
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Figure 1: Infestation of green chafer beetle: a. feeding on pollen; b. gregarious feeding of beetle on maize; c. blackish area around feeding region  









