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摘要摘要摘要摘要： 

植物源杀虫剂是当前研发化学杀虫剂替代品的热点。本文对植物源杀虫剂的优势与机遇、开发研究现状、主要的

作用方式、作用机制等进行了综述，并展望了其发展前景。 
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Research Progress of Botanical Insecticides

Abstract: 

More and more attention has been paid to the research of botanical insecticides for developing 
alternatives of chemical pesticides. In this article, the superiority, opportunity, current researching 
state, mode of action, toxic mechanism of botanical insecticides were reviewed, and the prospective of 
botanical pesticides were described.

Keywords: rotentone   

收稿日期收稿日期收稿日期收稿日期 2011-04-01 修回日期修回日期修回日期修回日期 2011-05-11 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2011-09-06 

DOI: 

基金基金基金基金项项项项目目目目: 

辽宁省高等学校优秀人才支持计划项目“生物农药创制关键技术研究”;沈阳市科技计划项目“沈阳园林危险性虫

害防控技术研究”;辽宁省科技攻关项目“昆虫蜕皮调节转录因子基因克隆及基因重组生物农药研究” 

通通通通讯讯讯讯作者作者作者作者: 纪明山

作者作者作者作者简简简简介介介介: 

作者作者作者作者Email: jimingshan@163.com 

参参参参考文考文考文考文献献献献：：：：

1. Wong F, Alegria H A, Jantunen L M, et al. Organochlorine pesticides in soils and air of southern 
Mexico: Chemical profiles and potential for soil emissions. Atmospheric Environment. 2008;42
(33):7737-7745.
2. Cohen E. Pesticide-mediated homeostatic modulation in arthropods. Pesticide Biochemistry and 
Physiology. 2006;85(1):21-27.
3 Zaim M, Guillet P. Alternative insecticides: an urgent need. Trends in Parasitology. 2002;18(4):161-
163.
4. Gentz M C, Murdoch G, King G F. Tandem use of selective insecticides and natural enemies for 
effective, reduced-risk pest management. Biological Control Australia and New Zealand Biocontrol 
Conference. 2010;52(3):208-215.
5. Isman M, Miresmailli S, Machial C. Commercial opportunities for pesticides based on plant essential 



oils in agriculture, industry and consumer products. Phytochemistry Reviews. 2010:1-8.
6. 袁文金,马德英,郭冬雪,姜运涛,张帆,羌松.我国植物源农药研究进展.新疆农业科学.2007,44(6):892-897. 

7. Thacker JMR. An Introduction to Arthropod Pest Control. Cambridge, UK: Cambridge Univ. Press. 
2002. 343 pp.
8. Isman M B. Botanical insecticides, deterrents, and repellents in modern agriculture and an 
increasingly regulated world. Annual Review of Entomology. 2006;51:45-66.    

9 Davies T, Field L, Usherwood P, et al. DDT, pyrethrins, pyrethroids and insect sodium channels. 
IUBMB life. 2007;59(3):151-62.
10. Davies T G E, O'Reilly A O, Field L M, et al. Knockdown resistance to DDT and pyrethroids: from 
target-site mutations to molecular modelling. Pest Management Science. 2008;64(11):1126-1130.
11. Casida J E, Quistad G B. Pyrethrum Flowers: Production, Chemistry, Toxicology and Uses. Oxford, 
UK: Oxford Univ.Press. 1995, 356 pp.
12. Kaneko H. Pyrethroid Chemistry and Metabolism. In: Robert K, editor. Hayes' Handbook of 
Pesticide Toxicology (Third Edition). New York: Academic Press; 2010. p. 1635-1663.
13. Isman. M B. Problems and opportunities for the commercialization of botanical insecticides. In 
Biopesticides of Plant Origin,ed.C Regnault-Roger, BJR Philogene,C Vincent, pp. 283–291. Paris: 

Lavoisier 2005.
14. Ensley S. Pyrethrins and pyrethroids. In: Ramesh CG, Dvm, Mvsc, Phd, Dabt, Fact, editors. 
Veterinary Toxicology. Oxford: Academic Press; 2007. p. 494-498.
15. 曹挥, 刘素琪,王鸿雷, 师光禄, 曾鑫年. 万寿菊根提取物对山楂叶螨几种酶活性的影响. 林业科学. 2003;39

(2): 114-117.
16. Tripathi A K, Prajapati V, Aggarwal K K, et al. Repellency and Toxicity of Oil from Artemisia annua 
to Certain Stored-Product Beetles. Journal of economic entomology. 2000 2000,93(1):43-47.
17. Morgan E D. Azadirachtin, a scientific gold mine. Bioorganic & Medicinal Chemistry. 2009;17
(12):4096-4105.
18. Williams L A D, Mansingh A. The insecticidal and acaricidal actions of compounds from Azadirachta 
indica (A. Juss.) and their use in tropical pest management. Integrated Pest Management Reviews. 
1996;1(3):133-145.
19. Kreutzweiser D P, Capell S S, Scarr T A. Acute Lethal and Sublethal Effects of a Neem-Based 
Insecticide on Nontarget Aquatic Insects in Stream Channels. Bulletin of Environmental Contamination 
and Toxicology. 1999;63(3):365-371.
20. Borges L M, Ferri P H, Silva W J, et al. In vitro efficacy of extracts of Melia azedarach against the 
tick Boophilus microplus. Medical and Veterinary Entomology. 2003;17(2):228-231. 
21. Kebede Y, Gebre-Michael T, Balkew M. Laboratory and field evaluation of neem (Azadirachta indica 
A. Juss) and Chinaberry (Melia azedarach L.) oils as repellents against Phlebotomus orientalis and P. 
bergeroti (Diptera: Psychodidae) in Ethiopia. Acta Tropica. 2010;113(2):145-150.
22. 赵莉蔺, 刘素琪, 侯辉, 曹挥, 师光禄. 植物源杀螨剂的研究进展. 植物医生.2004,17(3):4-6. 

23. Hollingworth R M, Ahammadsahib K I, Gadelhak G, et al. New inhibitors of complex I of the 
mitochondrial electron transport chain with activity as pesticides. Biochemical Society Transactions. 
1994;22(1):230-233. 
24.Betarbet R, Canet-Aviles R M, Sherer T B, et al. Intersecting pathways to neurodegeneration in 
Parkinson's disease: Effects of the pesticide rotenone on DJ-1,[alpha]-synuclein, and the ubiquitin-
proteasome system. Neurobiology of disease. 2006;22(2):404-420.
25. 曾鑫年, 张善学, 方剑锋, 韩建勇. 毛鱼藤酮与鱼藤酮杀虫活性的 比较. 昆虫学报, 2002, 45: 611-616 
26. 杨文飞, 杜小凤, 季国宝, 吴传万, 钱新民. 0.36%苦参碱水剂防治苹果园山楂叶螨试验.中国果树.2006,

(1):29-30.
27. Mansour F, Ravid U, Putievsky E. Studies of the effects of essential oils isolated from 14 species of 
Labiatae on the carmine spider mite, Tetranychus cinnabarinus. Phytoparasitica. 1986;14(2):137-142.
28. Lee S, Tsao R, Peterson C, et al. Insecticidal activity of monoterpenoids to western corn rootworm 
(Coleoptera: Chrysomelidae), twospotted spider mite (Acari: Tetranychidae), and house fly (Diptera: 
Muscidae). Journal of Economic Entomology. 1997;90(4):883-892. 
29. Isman M B. Plant essential oils as green pesticides for pest and disease management 2004: ACS 
Publications.
30. Koul O, Suresh W, Dhaliwal G S. Essential Oils as Green Pesticides: Potential and Constraints. 
Biopesticides International. 2008;4(1): 63–84. 

31 Devine G J, Harling Z K, Scarr A W, et al. Lethal and sublethal effects of imidacloprid on nicotine-
tolerant Myzus nicotianae and Myzus persicae. Pesticide Science. 1996;48(1):57-62.
32. Neale Jr W, Buta J, Pittarelli G, et al. Novel sucrose esters from Nicotiana gossei: Effective 
biorationals against selected horticultural insect pests. Journal of Economic Entomology. 1994;87
(6):1600-1607.
33. Antonious G F, Snyder J C. Natural products: repellency and toxicity of wild tomato leaf extracts to 
the two-spotted spider mite, Tetranychus urticae Koch. Journal of Environmental Science and Health, 
Part B. 2006;41(1):43-55.
34. Shi G, Liu S, Cao H, et al. Acaricidal activities of extracts of Stellera chamaejasme against 



Tetranychus viennensis (Acari: Tetranychidae). Journal of Economic Entomology. 2004;97(6):1912-
1916.
35. Bostanian N J, Akalach M, Chiasson H. Effects of a Chenopodium-based botanical 
insecticide/acaricide on Orius insidiosus (Hemiptera: Anthocoridae) and Aphidius colemani 
(Hymenoptera: Braconidae). Pest management science. 2005;61(10):979-984.
36. 马志卿, 张兴. 植物源杀虫物质的作用特点. 植物保护. 2000;26(2):37-39. 
37. 徐河山, 马雅军. 植物源杀虫剂作用方式和机理的研究进展. 热带医学杂志. 2006;6(6):743-744. 
38. 周顺玉. 多种植物提取对柑桔全爪螨驱避和毒杀活性的研究. 四川农业大 学学报; 2004,33(6):29-31.  
39.侯华民, 张兴. 植物精油杀虫活性的研究进展. 世界农业, 2001, 4(2): 40- 42. 

40. Rattan R S. Mechanism of action of insecticidal secondary metabolites of plant origin. Crop 
Protection. 2010;29(9):913-920.
41. Du Y, Nomura Y, Luo N, et al. Molecular determinants on the insect sodium channel for the specific 
action of type II pyrethroid insecticides. Toxicology and applied pharmacology. 2009;234(2):266-272. 
42. Du Y, Lee J, Nomura Y, et al. Identification of a cluster of residues in transmembrane segment 6 of 
domain III of the cockroach sodium channel essential for the action of pyrethroid insecticides. Biochem 
J. 2009;419:377-385.
43 Priestley C M, Williamson E M, Wafford K A, et al. Thymol, a constituent of thyme essential oil, is a 
positive allosteric modulator of human GABA receptors and a homo-oligomeric GABA receptor from 
Drosophila melanogaster. British journal of pharmacology. 2003;140(8):1363-1372.
44.Zhao X, Salgado V L. The role of GABA and glutamate receptors in susceptibility and resistance to 
chloride channel blocker insecticides. Pesticide Biochemistry and Physiology. 2010;97(2):153-160. 
45.Tong F, Coats J R. Effects of Some Monoterpenoid Insecticides on [3H]-TBOB Binding in House Fly 
GABA Receptor and 36Cl-Uptake in American Cockroach Ventral Nerve Cord. Pesticide Biochemistry 
and Physiology. 2010.98(3): 317-324.
46 Enan E. Insecticidal activity of essential oils: octopaminergic sites of action. Comparative 
Biochemistry and Physiology Part C: Toxicology & Pharmacology. 2001;130(3):325-337.
47 Price D N, Berry M S. Comparison of effects of octopamine and insecticidal essential oils on activity 
in the nerve cord, foregut, and dorsal unpaired median neurons of cockroaches. Journal of Insect 
Physiology. 2006;52(3):309-319.
48.Tripathi A K, Upadhyay S, Bhuiyan M, Bhattacharya P. A review on prospects of essential oils as 
biopesticide in insect-pest management. Journal of Pharmacognosy and Phytotherapy. 2009;1(5):52-
63.
49. Duke S O, Moorman T B, Bryson C T. Phytotoxicity of pesticide degradation products 1991: ACS 
Publications.
50. Kaur S, Singh H P, Mittal S, et al. Phytotoxic effects of volatile oil from Artemisia scoparia against 
weeds and its possible use as a bioherbicide. Industrial Crops and Products. 2010;32(1):54-61.

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

Copyright by 中国农学通报


