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 Rice production faces significant losses due to the attack of insect pests 
such as rice stem borers, planthoppers and leaf folders. To maintain the 
sustainability of rice production, monitoring and controlling the rice 
hopper population must be done effectively. Spraying chemical 
pesticides of various types and concentrations is often done; however, 
the problem of rice hopper attacks remains uncontrolled. Before control 
measures are taken, monitoring of the rice hopper population needs to 
be carried out first. Common methods used by several research agencies 
to collect data are through manual pest population sampling. However, 
this method is laborious and provides insufficient data. Therefore, a 
study was conducted on this rice hopper population by using the bucket 
light traps and the manual population sampling method (sweep net and 
yellow sticky trap). The present study was conducted at the 6-acre rice 
plot in Seberang Perai, Penang, and the results of the study revealed a 
good correlation between the use of light traps and manual sampling. 
Both families of rice hoppers (family of Cicadellidae and Delphacidae) 
were found at all three stages of the rice plant (vegetative, reproductive 
and ripening). Family Delphacidae (planthoppers) was recorded more 
during the rice vegetative stage, while the cicadellids (leafhoppers) were 
recorded in greatest numbers during the rice ripening stage. Leafhoppers 
from the family of Cicadellidae were once a predominant pest but have 
become the dominant species in this study, having been caught in large 
numbers using sticky traps (66.5%), followed by light traps (29.5%) and 
sweep nets (3.96%). Of the three sampling methods, the sticky trap was 
the most efficient, collecting a greater number of hoppers overall, at all 
three rice stages.  Sticky traps are suitable for collecting rice hopper 
insects as both rice hoppers (planthoppers and leafhoppers) are winged 
insects that actively fly between rice plants, making them easy to trap 
mid-air. Sticky traps play a crucial role in rice pest management because 
they help to assess the effectiveness of control strategies by monitoring 
hopper population dynamics. 
 

Keywords: 
bucket light trap 
cicadellidae 
delphacidae 
sticky trap 
sweep net 
 
DOI: 10.24191/scl.v20i2.10391 

 

 

 

* Corresponding author. E-mail address: mailto:ahsuhaila@usm.my 

mailto:
mailto:ahsuhaila@usm.my


121 Ab Hamid et al. / Science Letters, June (2026) Vol. 20, No. 2 

https://doi.org/10.24191/scl.v20i2.10391

 

 ©Authors, 2026 

INTRODUCTION  

Rice is a staple food for more than half of the world’s population, and ensuring its sustainable 

production is critical for food security. Among the biotic stresses affecting rice, insect pests are one of the 

most serious constraints. Rice hoppers, particularly the brown planthopper (Nilaparvata lugens) and green 

leafhoppers (Nephotettix spp.), are notorious for causing significant rice yield losses (Iamba et al., 2021). 

The rice hoppers damage the rice plants by direct feeding, leading to “hopperburn,” (Tao et al., 2024) and 

indirectly by transmitting viral diseases such as tungro virus. Outbreaks of these pests have devastated rice 

fields across Asia (Dale et al., 2012; Wang et al., 2024), including Malaysia, causing economic losses and 

threatening farmer livelihoods. Traditional pest monitoring methods, such as visual observation, are often 

labour-intensive, subjective, and prone to inaccuracy. Spraying chemical pesticides is often done; however, 

the problem of rice hopper attacks remains uncontrolled (Tudi et al., 2021). Early management practices 

relied heavily on the extensive use of chemical insecticides due to their rapid knockdown effect and ease 

of application. However, repeated and indiscriminate insecticide applications have led to serious 

challenges, including insecticide resistance, pest resurgence, and negative impacts on natural enemies and 

the environment. In response to these limitations, alternative and integrated approaches have been 

introduced, including host plant resistance, biological control using predators and parasitoids, cultural 

practices, and integrated pest management (IPM) programs. These previous applications aimed to reduce 

dependency on chemical control while promoting sustainable rice production. Understanding the 

effectiveness and limitations of past brown planthopper control applications is essential for improving 

current management strategies and developing environmentally sound and economically viable solutions 

for long-term pest suppression. Farmers usually rely on visual field inspection, which often detects insect 

pests only after populations have reached damaging levels. By this stage, plants may already be stressed or 

showing hopperburn symptoms, making control less effective and more costly. Besides, many farmers 

apply insecticides according to a fixed spraying schedule rather than actual pest pressure. This leads to 

unnecessary applications even when insect pest populations are below economic threshold levels, 

increasing production costs. Therefore, before control measures are taken, monitoring of the rice hopper 

population needs to be carried out first. Common practices used by several research agencies for monitoring 

pest attacks are done through manual pest population sampling. However, this method is laborious and 

provides insufficient data.  

To address this challenge, trap-based monitoring systems have emerged as promising tools for 

precision pest management. By providing reliable, real-time data on pest population dynamics, trap-based 

approaches enable early detection, better forecasting, and more targeted control strategies. Trap-based 

monitoring tools, such as light traps, and sticky traps, offer a practical alternative for detecting and 

quantifying rice hopper populations (Bashir et al., 2014). By reducing reliance on indiscriminate pesticide 

use, trap-based approaches align with integrated pest management (IPM) principles and support sustainable 

rice cultivation. Current monitoring of rice hoppers relies largely on field scouting and visual observation, 

which are often time-consuming, subjective, and inconsistent. Farmers may fail to detect population build-

ups early enough, leading to delayed responses and heavy dependence on broad-spectrum chemical 

pesticides. This not only raises production costs but also contributes to pesticide resistance, environmental 

degradation, and loss of beneficial insects. There is a pressing need for more accurate, timely, and efficient 

pest monitoring systems to support precision rice pest management (Cardim et al., 2020). This project seeks 

to evaluate the effectiveness of trap-based monitoring as a decision-making tool for rice hopper 

management. The study generates knowledge that can help farmers and agricultural extension officers 

improve early detection, optimize control strategies, and minimize pesticide misuse. Ultimately, the 

adoption of trap-based monitoring could lead to higher rice yields, reduced production costs, and more 

environmentally responsible farming practices. 
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MATERIALS AND METHODS 

Study site 

The study was conducted in a 6-acre paddy field located in Seberang Perai, Penang (5.479632, 100.405389), 

that was managed under conventional farming practices. Sampling was carried out throughout a single rice 

cultivation season from November 2023 to February 2024. The sampling period covered three major growth 

stages of rice, including vegetative, reproductive, and ripening stages. 

Insect sampling 

Rice hopper populations were sampled using three different methods including yellow sticky traps, bucket 

light traps, and sweep nets. Sampling was conducted twice during each of the rice growth stages to capture 

temporal variations in hopper abundance. 

For the sticky trap method, the procedure followed the protocol outlined by Siregar et al. (2024). The 

paddy field was first divided into four subplots. In each subplot, four yellow sticky traps were installed by 

fixing them onto wooden poles at the canopy height of the rice plants (Figure 1A). The traps were left in 

the field for two consecutive days before being collected. Following exposure, the sticky traps were 

carefully removed, sealed in plastic covers, and transported to the laboratory for analysis. 

Meanwhile, for the bucket light traps, the procedure followed the method described by Han & Hong 

(2025). Two bucket light traps were randomly deployed within the paddy field. The traps were set up at 

dusk and operated for three hours during each sampling event (Figure 1B). All insects captured in the 

collection buckets were transferred into labeled plastic bags and brought to the laboratory for further 

examination. 

For sweep net sampling, sweep netting was conducted according to the standard protocol outlined by 

Nasiruddin & Roy (2012). A sweep was defined as a single 180° arc swing of the net through the rice 

canopy (Figure 1C). Each replicate consisted of ten random sweeps, and ten replicates were performed per 

sampling occasion. The collected specimens were placed in plastic containers and transported to the 

laboratory for analysis.  

 

Fig. 1. The sampling methods used for this study: (A) sticky trap, (B) bucket light traps, and (C) sweep 

net. 
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Rice hopper identification 

In the laboratory, all collected insects were sorted, and only hoppers belonging to the families 

Delphacidae and Cicadellidae were considered for this study. Identification was carried out to the family 

level using standard taxonomic keys provided by Johnson & Triplehorn (2004). 

RESULTS 

Both families of rice hoppers (Delphacidae and Cicadellidae) were recorded across all three rice growth 

stages (Figure 2). However, the abundance of hoppers differed between growth stages and families. During 

the vegetative stage, family of Delphacidae was more abundant, with 233 individuals recorded compared 

to 115 individuals of cicadellids. In contrast, during the ripening stage, cicadellids were dominant with 434 

individuals, while delphacids were much lower in abundance, with only 86 individuals recorded.  
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Fig. 2. Abundance of hoppers (family of Delphacidae and Cicadellidae) on each paddy growth stage. 

The abundance of rice hoppers varied among the three sampling methods used (Figure 3). Sticky traps 

recorded the highest number of hoppers overall, followed by light traps, while sweep nets captured the 

least. A total of 521 individuals of the family Cicadellidae and 262 individuals of the family Delphacidae 

were collected using sticky traps, representing the most effective method across both families. Light traps 

captured comparatively fewer individuals, with 231 individuals of cicadellids and 206 individuals of 

delphacids. Sweep net was the least effective, yielding only 31 and 27 individuals of Cicadellidae and 

Delphacidae families, respectively. 

For the family of Cicadellidae, sticky traps accounted for 66.5% of the total catch, followed by the 

light traps (29.5%) and sweep nets (3.9%). Similarly, for delphacids, sticky traps contributed the highest 

proportion of captures, followed by light traps, with sweep nets again contributing minimally. Overall, the 

sticky trap proved to be the most efficient sampling method for monitoring rice hoppers across all rice 

growth stages, consistently collecting higher numbers of individuals compared to the other methods. 
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Fig. 3. Abundance of hoppers (family of Delphacidae and Cicadellidae) for each sampling method. 

DISCUSSION 

The monitoring and management of rice hopper populations are critical in ensuring sustainable rice 

production, as these pests, particularly brown planthopper (family of Delphacidae) and green leafhopper 

(family of Cicadellidae), pose serious threats to crop health and yield. In this study, three different methods; 

light trap, sticky trap, and sweep net were evaluated to determine their effectiveness in assessing the 

abundance of rice hopper populations in rice fields. Among the tested methods, sticky traps demonstrated 

the highest effectiveness in capturing rice hoppers. The findings are consistent with those reported by Atta 

et al. (2024). The high capture rate observed with sticky traps can be attributed to their passive and 

continuous nature of trapping. Sticky traps remain suitable to be used throughout the day and night, 

providing a consistent sampling effort without human intervention. Visual attraction, especially with yellow 

coloration commonly used in insect sticky traps, is highly effective (Roberts et al., 2025) for attracting rice 

hoppers. Yellow coloration is highly effective at attracting many insects to sticky traps because it mimics 

cues found in flowers and young shoots (Allan et al., 2020), which many insects use to locate food and host 

plants. According to Lunau et al. (2024), flowers with center yellow features that serve as floral guides and 

flower visitors reacting to these signals make up the most specialised mimicry system in the world. Yellow 

light reflects on wavelengths that are particularly noticeable to insect photoreceptors, effectively capturing 

their attention. In addition, the adhesive surface ensures that once the hoppers make contact, they are unable 

to escape, leading to a higher count and more accurate estimation of population density.  
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The light trap ranked second in effectiveness. Light trap is known to attract phototactic insects during 

dusk and nighttime (Kardinan & Maris 2020) and is particularly efficient at drawing adult rice hoppers that 

are active during those periods. While light traps are useful for monitoring flying adult populations, their 

effectiveness is influenced by several environmental factors such as moonlight intensity, weather conditions 

and surrounding light sources.  

On the other hand, the sweep net method proved to be the least effective among the three. This may 

be due to its reliance on manual operation and the skill of the operator, leading to potential variability in 

results. Sweep netting is also time-bound and only captures insects that are present and active during the 

sampling period. Moreover, rice hoppers that remain in concealed or lower parts of the rice plant canopy 

may escape detection through sweep netting.  

Rice hoppers from the family of Delphacidae occur in high abundance during the rice vegetative stage, 

which spans from germination to initiation of panicle development, offers an ideal environment for the 

proliferation of delphacids. During the vegetative stage, rice plants are rich in young, tender tissues and 

high nitrogen content (Gu & Yang, 2022), which is highly attractive and nutritious to rice hoppers. The soft 

plant tissue makes it easier for hoppers to insert their stylets and feed efficiently on phloem sap (Shi et al., 

2021). Delphacids hoppers, particularly the brown planthopper (Nilaparva lugens), exhibit rapid life cycles 

and high fecundity under suitable conditions (Namirtha et al., 2026). According to Mohapatra et al (2025), 

the favourable host quality during the rice vegetative stage supports faster development and higher egg-

laying rates of delphacids.  

CONCLUSION  

Trap-based monitoring proved to be an effective approach for assessing rice hopper populations in the 

paddy ecosystem. Among the methods tested, sticky traps and light traps consistently recorded higher 

numbers of hoppers compared to sweep nets, highlighting their reliability as monitoring tools. Incorporating 

these traps into regular pest surveillance can strengthen Integrated Pest Management (IPM) programs by 

providing accurate data for early detection and timely intervention. Such approaches reduce reliance on 

indiscriminate pesticide use, thereby supporting sustainable and environmentally friendly rice farming 

practices while safeguarding crop productivity. 
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