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Summary 
 
In this chapter we describe the current state of tropical insect chemical ecology in Latin 
America with the aim of stimulating the use of this important tool for future generations 
of technicians and professionals workers in insect pest management. Sex pheromones of 
tropical insects that have been identified to date are mainly used for detection and 
population monitoring. Another strategy termed mating disruption, has been used in the 
control of the tomato pinworm, Keiferia lycopersicella, and the Guatemalan potato 
moth, Tecia solanivora. Research into other semiochemicals such as kairomones in 
tropical insects revealed evidence of their presence in coleopterans. However, additional 
studies are necessary in order to confirm these laboratory results. In fruit flies, the 
isolation of potential attractants (kairomone) from Spondias mombin for Anastrepha 
obliqua was reported recently. The use of semiochemicals to control insect pests is 
advantageous in that it is safe for humans and the environment. The extensive use of 
these kinds of technologies could be very important in reducing the use of pesticides 
with the consequent reduction in the level of contamination caused by these products 
around the world. 
 
1. Introduction  
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Chemical ecology is an interdisciplinary research area that studies the ecological 
interactions mediated by the chemical compounds that organisms produce. This 
discipline has its origin in the pioneer works of the German scientist Adolf Butenandt, 
who identified the sex pheromone of Bombix mori after the Second World War. 
However, general ideas of chemical ecology had already flourished some centuries ago 
(Hartman 2008). The chemical identification of sex pheromones belonging to the 
cabbage looper moth, Trichoplusia ni (Hübner), one of the major pests of agricultural 
crops (Shorey et al. 1967), opened the possibility of using pheromones to control insect 
pests. Chemical insecticides are routinely employed in order to control insect pests. The 
misuse of insecticides has led to resistance in some insects. Additional problems include 
the possible harmful effects on human health and the environment. Therefore 
alternatives such as semiochemicals are used for insect monitoring, mass trapping and 
mating disruption in a diversity of insects (Wyatt 1998).  
 
The use of pheromones for pest control has made great progress in many countries. 
However, these advances have been made working with temperate climate pests, mainly 
in developed countries with a great tradition in research such as the United States of 
America, Canada, Europe, Japan, Queensland, and Korea. Traditionally, the chemical 
identification of pheromones of tropical insects is achieved by sending pupae from 
tropical countries to laboratories in developed countries in order to rear the insects for 
future pheromone studies (Kalinova et al. 2005). In other cases pupas have been sent 
from tropical countries to chemical ecology laboratories in developed countries to 
identify and synthesize pheromone candidates. The identified pheromones are then 
returned so that they can be tested in the field back in the tropics (Gries et al. 1998). 
One of the problems with this kind of cooperation is that the biological material does 
not arrive in good condition and sometimes it is difficult to obtain consistent results. 
This also results in a dependency relationship between sub developed countries and 
developed countries, a type of neocolonialism which belongs to the past. Thus, several 
chemical ecology laboratories have been established in Latin America and Africa as an 
alternative solution, implementing classic techniques of analysis, identification and 
synthesis of tropical insect semiochemicals. In tropical zones, there are many insect 
pests that cause greater damage to crops, in particular Lepidoptera herbivorous insects 
that are more abundant in tropical rather than temperate forest (Novotny et al. 2006). 
The chemical ecology of this order has been widely studied, and in the future it is 
anticipated that new pheromones will be identified from tropical insects. In this chapter, 
I reviewed some examples of chemical identification of semiochemicals from tropical 
insect found throughout Latin America.           
    
 
- 
- 
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Ostmark H.E. (1974). Economic insect pests of bananas. Annual Review of Entomology 19, 161-176. 
[This paper describes banana insect pests]. 

Perez A.L., Gries G., Gries R.,, Giblin-Davis R.M., and Oehlschlager A.C. (1994). Pheromone chirality of 
the African palm weevil, Rhynchophorus phoenicis (F.) and the palmetto weevil, Rhynchophorus 
cruentatus (F.) (Coleoptera: Curculionidae). Journal of Chemical Ecology 20, 2653-2671. [In this article 
the authors report the pheromone chirality of the African palm weevil and palmetto weevil].    

Perez A.L., Hallett R., Gries R., Gries G., Oehlschlager A.C., and Borden J.H. (1996). Pheromone 
chirality of the Asian palm weevil, Rhynchophorus ferrigineus (Oliv.) and Rhynchophorus vulneratus 
(Panz.) (Coleoptera: Curculionidae). Journal of Chemical Ecology 22, 357-368. [This describes the 
pheromone chirality of the Asian palm weevil].   

Perez A.L., Campos Y., Chinchilla C.M., Oehlschlager A.C., Gries G., Gries R.,, Giblin-Davis R.M., 
Castrillo G., Peña J.E., Duncan R.E., Gonzalez L.M., Pierce H.D. Jr., McDonald R., and Andrade R. 
(1997). Aggregation pheromones and host kairomones of West Indian sugarcane weevil, Metamasius 
hemipterus sericeus. Journal of Chemical Ecology 23, 869-888. [This paper outlines the role of the 
aggregation pheromone and host kairomones in the West Indian sugarcane weevil].    

Pollet A., Barragan A., Onore G., Aveiga I., Prado M., Lery X., and Zedam J.L. (2003). Predicción de 
daño de la polilla guatemalteca Tecia solanivora (Povolny) 1973 en el Ecuador. Plaga 29, 1-10. [This 
article predicts damage produced by T. solanivora]  

Ramirez-Lucas P., Malosse C., Ducrot P.H., Lettere M., and Zagatti P. (19996a). Chemical identification, 
electrophysiological and behavioral activities of the pheromone of Metamasius hemipterus. (Coleoptera: 
Curculionidae). Bioorganic and Medicinal Chemistry 4, 323-330. [Antennal response of the pheromone 
identified of M. hemipterus was reported in this work].     

Ramirez-Lucas P., Rochat D., and Zagatti P. (1996b). Field trapping of Metamasius hemipterus with 
synthetic aggregation pheromone. Entomologia Experimentalis et Applicata 80, 453-460. [This paper 
reports the results of the field test of the aggregation pheromones of M. hemipterus].     

Reyes J., Blanco A., Valdez S., y Ramírez J.L. (1985). Interacción planta-insecto. Biología y 
aprovechamiento integral del henequén y otros agaves (ed. C. Cruz, L. del Castillo, M. Robert y R.N. 
Ondarza), pp. 67-71. Centro de Investigación Científica de Yucatán A.C. [This chapter describes 
compounds identified from agave leaves extracts that previously showed activity in bioassays].    

Robacker D.C., Warfield W.C., and Flath R.A. (1992). An identified four component attractant for the 
Mexican fruit fly Anastrepha ludens (Diptera: Tephritidae) from host fruit. Journal of Chemical Ecology 
18, 1239-1254. [This presents a new blend as an attractant for the Mexican fruit fly].  

Rochat D., Malosse C., Lettere M., Ducrot P.H., Zagatti P., Renou M., and Descoins C. (1991). Male-
produced aggregation pheromone of the American palm weevil, Rhynchophorus palmarum (L.) 
(Coleoptera: Curculionidae): Collection, identification, electrophysiological activity and laboratory 
bioassay. Journal of Chemical Ecology 17, 2127-2141. [This article describes the male-produced 
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Sondheimer, and J.B. Simeone), pp. 43-70. New York: Academic Press. [This chapter puts forward the 
term “allelochemicals” used to describe chemicals that mediate interspecific interactions].    

Whittaker R.H. (1970b). Communities and Ecosystems. New York: Macmillan Co. [This chapter presents 
the term “allelochemicals” used to describe chemicals that mediate interspecific interactions].      

Wyatt T.D. (1998). Putting pheromones to work: Paths forward for direct control. Insect pheromone 
research new directions, (ed. R.T. Carde and A.K. Minks), pp. 445-459. New York: Chapman & Hall. 
[This reports the use of semiochemicals for monitoring, mass trapping and mating disruption in insects].  

Zhang, A., Linn, C., Wright, S., Prokopy, R., Reissig, W.H. and Roelofs. W. (1999). Identification of a 
new blend of apple volatiles attractive to the apple maggot Rhagoletis pomonella. Journal of Chemical 
Ecology 25, 1221-1232. [This paper describes a new attractant blend for the apple maggot].   
Biographical Sketch 
 
Edi A. Malo received a BS in biochemical engineering from the Universidad Autónoma de Chiapas 
(1985), and a Doctoral degree from the Universidad de Barcelona (1997). He undertook a postdoctoral 
stage from Rutgers University (2006). He is has been a member of the El Colegio de la Frontera Sur 
(ECOSUR) from 1985 to the present, working on insect Chemical ecology of triatomine bugs, fruit flies, 
noctuid moths, weevils and ants. His main interest is the study of the electroantennography (EAG) and 
gas chromatography-electronatennography as a tool in the identification of insect pest semiochemicals 
(pheromones and kairomones). He is a Member of the National System of Researchers of Mexico.        
 
       


