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Abstract 
The article on Integrated Pest Management for Leafhopper in Rice Cultivation provides a 

comprehensive overview of the pest Nilaparvata Lugens, which poses a significant threat to 

rice cultivation in India. The life cycle of the pest, the damage caused, and control strategies 

are discussed in detail. The leafhopper causes damage by feeding on the leaves and sucking 

the cell sap from the leaves, resulting in a significant reduction in yield. Integrated pest 

management strategies include agronomic practices such as deep ploughing, avoiding close 

spacing, crop rotation and intercropping. Furthermore, the article emphasizes the use of 

resistant varieties to effectively control this pest. By implementing these strategies, farmers 

can reduce the impact of Brown Plant Hopper. 
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Introduction 
Rice [Oryza sativa] is the most important staple food in the world. Millions of people around 

the world depend on rice for their economic income because of its high calorie content. Crop 

is attacked by 300 different pest species at different stages of harvest, but only 23 of them 

cause significant damage. Pests continue to cause problems, pose a threat to rice cultivation 

as they act as host plants. Brown rice leafhopper is one of the main causes of huge economic 

crop losses in rice. It attacks late harvest from vegetative stage to grain hardening stage. Both 

nymphs and adults suck sap from the plant. It affects plants and causes chlorosis, wilting and 

drying of rice. 

 BPH is also an effective vector for various rice viruses, such as Ragged Rice Stunt Virus 

and Grassy Stunt Virus. Together these viruses can have a significant impact on rice, causing 

up to 60% yield loss in susceptible varieties. If control measures are not taken in a timely 

manner, there is a risk of complete crop loss within a very short period of time. 

 This pest is often difficult to control due to its high reproductive rate, long distance 

migration, and even rapid adaptation to resistant varieties. The use of chemical insecticides is 

the preferred method to control BPH, but this can inevitably lead to the development of 

resistance and reduced effectiveness. BPH has acquired resistance to many of the major 

classes of insecticides: organophosphates, carbamates, pyrethroids, neonicotinoids, and 

phenyl pyrazoles. Understanding the biology and ecology of this pest improves the 

development, formulation, and application of effective control measures. Control strategies 

specified in integrated pest management (IPM) should be environmentally friendly and limit 

the use of synthetic insecticides to a minimum while promoting the activity of natural 

enemies and other biological controls. IPM promotes the biodiversity of natural enemies in 

rice paddies, a key factor for successful biological pest control. IPM has no clear definition, 
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but it discourages the indiscriminate use of chemical 

pesticides and promotes biological techniques that 

utilize natural parasitoids and predators to control pests. 

Unlike the use of chemical pesticides, which has 

become the traditional method of pest control, farmers 

need to be well informed and educated about the 

importance of biological pest control. 

Ipm Stratgey for Brown Plant Hopper 
Cultural Control 

 Cultural control does not give immediate results, but 

it provides a first line of defense against pest infestations and is based on ecological and 

economic concepts. 

 Fallow periods during which rice is not cultivated help reduce pest occurrence. 

 Alternating rice with other annual crops or leaving fields fallow during the rice season 

disrupts the pest's life cycle and population formation. 

 Integrating resistant varieties (IR26, IR28, IR30) and crop rotation should further reduce 

BPH populations and impacts. 

Biological Control: Biological pest control may involve the use of natural enemies such as 

predators, parasitoids, and entomopathogens. Predatory spiders, water bugs (Micro Velia 

spp.), ladybugs (Coccinellidae), ground beetles (Carbidie), and beetles (Staphylinidae) also 

suppress B. prostatica populations. Cyrtorhinus lividipennis is a predator of both B. 

prostatica eggs and larvae and appears to prevent B. prostatica population growth in 

excavated rice fields. At least 19 species of Hymenoptera, Eulophidae, Mymaridae (Anagrus 

sp.), and Trichogrammatidae (Oligosita sp.), are egg parasitoids of B. prostatica. 

Chemical Control: ue to intensive and indiscriminate use of insecticides, this pest has 

gradually acquired resistance to most types of chemical insecticides. Resistance to this 

insect's neurotoxins spread in field populations throughout Asia between 2005 and 2012. 

Insect resistance to insecticidal chemicals involves mutations in genes for detoxification 

enzymes and amino acid mutations in target genes. Monitoring and early detection of changes 

in resistance or susceptibility status is important for immediate introduction of alternative 

control measures against this pest. Monitoring and early detection of changes in resistance or 

susceptibility status is important for immediate introduction of alternative control measures 

against this pest. 

References 
1. Grist, D. H. (1986). The origin and history of rice. Rice, 1-9. 

2. Pasalu, I. C., & Katti, G. (2006). Advances in ecofriendly approaches in rice IPM. Journal 

of Rice Research, 1(1), 83-90. 

3. Heong, K. L., Wong, L., & Delos Reyes, J. H. (2015). Addressing planthopper threats to 

Asian rice farming and food security: fixing insecticide misuse. Rice planthoppers: 

ecology, management, socio economics and policy, 65-76. 

4. Cheng, J. A. (2009). Rice planthopper problems and relevant causes in China. 

Planthoppers: new threats to the sustainability of intensive rice production systems in 

Asia, 157, 178. 

5. Su, J., Wang, Z., Zhang, K., Tian, X., Yin, Y., Zhao, X., ... & Gao, C. F. (2013). Status of 

insecticide resistance of the whitebacked planthopper, Sogatella furcifera (Hemiptera: 

Delphacidae). Florida Entomologist, 948-956. 

6. Matsumura, M., & Sanada-Morimura, S. (2010). Recent status of insecticide resistance in 

Asian rice planthoppers. Japan Agricultural Research Quarterly: JARQ, 44(3), 225-230. 

Image Source 

http://www.knowledgebank.irri.org/training/fact-sheets/pest-


Shaksham (2024) Agri Articles, 04(04): 492-494 (JULY-AUG, 2024)     

Agri Articles ISSN: 2582-9882 Page 494 

7. Wu, K. M., & Guo, Y. Y. (2005). The evolution of cotton pest management practices in 

China. Annu. Rev. Entomol., 50(1), 31-52. 

8. Ghahari, H., Hayat, R., Tabari, M., Ostovan, H., & Imani, S. (2008). A contribution to the 

predator and parasitoid fauna of rice pests in Iran, and a discussion on the biodiversity 

and IPM in rice fields. Linzer Biologische Beitrage, 40(1), 735-764. 

9. Sorby, K., Fleischer, G., & Pehu, E. (2003). Integrated pest management in development: 

review of trends and implementation strategies. 

10. Oka, I. N. (1979). Cultural control of the brown planthopper. Brown planthopper: Threat 

to rice production in Asia, 357-369. 

11. Clark, L. R., & et al, E. A. (1966). The ecology of insect populations in theory and 

practice. 

12. Mochida, O., & Tatang, S. (1976). Occurrence of the brown planthopper, Nilaparvata 

lugens (Hom., Delphacidae), on rice in Indonesia. 

13. Kiritani, K. (1979). Pest management in rice. Annual Review of Entomology, 24(1), 279-

312. 

14. Hinckley, A. D. (1963). Ecology and control of rice planthoppers in Fiji. Bulletin of 

Entomological Research, 54(3), 467-481. 

15. Dyck, V. A. (1974). Field control of the brown planthopper, Nilaparvata lugens in the 

tropics. Rice Entomol. Newsl, 1, 22-24. 

16. Stanley, J., Preetha, G., Stanley, J., & Preetha, G. (2016). Pesticide toxicity to arthropod 

predators: Exposure, toxicity and risk assessment methodologies. Pesticide Toxicity to 

Non-target Organisms: Exposure, Toxicity and Risk Assessment Methodologies, 1-98. 

17. Ooi, P. A. C., & Shepard, B. M. (1994). Predators and parasitoids of rice insect pests. 

Biology and management of rice insects, 585-612. 

18. Jaipal, S., Malik, R. K., Yadav, A., & Gupta, R. (2005). IPM issues in zero-tillage system 

in rice-wheat cropping sequence. Technical Bulletin, 8, 32. 

19. Chiu, S. C. (1979). Biological control of the brown planthopper. Brown Planthopper: 

Threat to rice production in Asia, 335-355. 

20. Wang, Y., Chen, J., Zhu, Y. C., Ma, C., Huang, Y., & Shen, J. (2008). Susceptibility to 

neonicotinoids and risk of resistance development in the brown planthopper, Nilaparvata 

lugens (Stål) (Homoptera: Delphacidae). Pest Management Science: formerly Pesticide 

Science, 64(12), 1278-1284. 

21. Wu, S. F., Zeng, B., Zheng, C., Mu, X. C., Zhang, Y., Hu, J., ... & Shen, J. L. (2018). The 

evolution of insecticide resistance in the brown planthopper (Nilaparvata lugens Stål) of 

China in the period 2012–2016. Scientific reports, 8(1), 4586. 

22. Matsumura, M., Takeuchi, H., Satoh, M., Sanada Morimura, S., Otuka, A., Watanabe, T., 

& Van Thanh, D. (2008). Species specific insecticide resistance to‐ imidacloprid and 

fipronil in the rice planthoppers Nilaparvata lugens and Sogatella furcifera in East and 

South east Asia. Pest Management Science: formerly Pesticide Science, 64(11), 1115-

1121. 

23. Heckel, D. G. (2012). Insecticide resistance after silent spring. Science, 337(6102), 1612-

1614. 

24. Sparks, T. C., & Nauen, R. (2015). IRAC: Mode of action classification and insecticide 

resistance management. Pesticide biochemistry and physiology, 121, 122-128. 

 


