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Abstract

Coconut and oil palm are vital economic crops in countries like Thailand, the Philippines, and Malaysia,
used in the food, cosmetics, and renewable energy industries. However, pests such as Oryctes rhinoceros
threaten these crops, reducing yields. Current pest control methods, including chemicals and pheromones,
have limitations in effectiveness and cost. This research aims to extend the lifespan of pheromone lures by
developing breathable rubber foam to attract Oryctes rhinoceros, enhance pheromone evaporation, reduce
pesticide use, and improve pest management in coconut and oil palm plantations. The study examines the
appropriate ratios and preparation times for natural rubber foam, the optimal amount of ethyl 4-
methyloctanoate (E4-MO) pheromone, and the most effective foam formula for attraction. Results show that
foam density varies among formulas. The 3 minutes Laurate formula had the highest density (0.3453 + 0.01
g/cm3), while the 5 minutes Oleate formula had the lowest (0.2864 + 0.01 g/cm3). Microscopic analysis revealed
that lower-density foams allowed better pheromone diffusion due to larger pores. For optimal pheromone
amounts, 100 and 150 microliters provided the same level of attraction, with no significant statistical difference
(p > 0.05). Regarding foam performance, the 3 minutes Laurate and 3 minutes Oleate formulas had the highest
attraction rates (22.22 + 3.81% and 23.81 + 4.29%, respectively), with no significant statistical difference (p >
0.05). However, the Laurate formula exhibited better pheromone absorption and release, while the Oleate
formula had a stronger structure, enhancing durability. In conclusion, both formulas are effective, with larger-
pored foams ideal for fast pheromone release and denser foams better suited for durability. These findings
support the development of pheromone traps for sustainable pest control. The biodegradable rubber foam

enhances pheromone efficiency, reduces pesticide use, lowers costs, and promotes eco-friendly agriculture.
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