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Resumen 

La mayor plaga de caña de azúcar en América la constituyen los 

barrenadores del tallo, Diatraea spp. (Lepidoptera: Crambidae) y en Colombia 

los estudios de resistencia varietal solo contemplan hasta el momento, 

evaluaciones en campo sujetas a la dinámica, distribución y nivel poblacional 

del barrenador y no permiten caracterizar la resistencia o susceptibilidad de 

las variedades cuando diferentes especies coexisten en un área. En este 

trabajo se desarrolló una metodología para establecer la resistencia y/o 

susceptibilidad de diferentes variedades de caña frente a Diatraea. Se 

seleccionaron genotipos de caña de azúcar con daño contrastante (testigos) 

a Diatraea spp. bajo condiciones de campo, luego se evaluó bajo condiciones 

de casa de malla el efecto de estas variedades contrastantes (CC 93-3826, 

susceptible y CC 93-3895, resistente) sobre el desarrollo de biología de D. 

saccharalis evaluando la densidad y edad de las larvas y el sitio de 

infestación en la planta. Posteriormente, estos dos genotipos se evaluaron 

con D. saccharalis, D. busckella, D. tabernella, D. indigenella, indicando que 

la resistencia no dependió de la especie del barrenador por lo cual 

finalmente, se validó la metodología de caracterización de resistencia a D. 

saccharalis empleando variedades comerciales. Para caracterizar la 

resistencia o susceptibilidad de las variedades se puede utilizar D. 

saccharalis empleando en la comparación las variedades testigo y las 

variables de daño en la planta (porcentaje de entrenudos barrenados, 

perforaciones de entrada, perforaciones de salida), recuperación de 

individuos según sus estados de desarrollo (larvas, pupas y adultos) y la 

Relación de Resistencia Relativa (RRR4) que contempla el daño generado por 
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el insecto en cogollo, hojas y tallos, y la capacidad de la variedad para evitar 

su desarrollo de pupa y/o adulto.  

 

Palabras clave: D. saccharalis, D. indigenella, D. busckella, D. tabernella, 

entrenudos barrenados, sobrevivencia, Resistencia Relativa. 

 

 

Abstract 

The most important pest of sugarcane in America is represented by the 

sugarcane stem borers Diatraea spp. (Lepidoptera: Crambidae), and in 

Colombia studies regarding host plant resistance only contemplate 

characterizations at the end of the plant breeding selection process in field 

trials subject to great level of variability, which additionally do not allow 

characterization in terms of the resistance or susceptibility when different 

species coexist in an area. In this work we developed a methodology to 

establish the resistance and/or susceptibility of different sugarcane varieties 

against the Diatraea borers, performing: selection of sugarcane genotypes 

(checks) with contrasting damage to Diatraea spp. using historical field 

information, tests under greenhouse conditions, contrasting varieties (CC 93-

3826, susceptible and CC 93-3895, resistant) on the development of D. 

saccharalis,  evaluation of larval density and age of larvae and infestation site 

in the plant, response of check cultivars with D. saccharalis, D. indigenella, 

D. busckella and D. tabernella  indicate that the resistance of the varieties 

does not depend on the borer species for which finally the methodology of 

characterization of resistance to D. saccharalis was validated using 

commercial varieties. D. saccharalis can be used, using in the comparison 

the control varieties and the variables of damage in the plant (percentage of 

bored internodes, entrance perforations, exit holes), recovery of individuals 
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according to their states of development (larvae, pupae and adults) and the 

Relative Resistance Relation (RRR4) that contemplates the damage 

generated by the insect in the bud, leaves and stems, and the capacity of the 

variety to avoid its development that it reaches pupa and adults. 

 

 

Keywords:   D. saccharalis, D. indigenella, D. busckella, D. tabernella, bored 

internodes, survival, relative resistance 
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Colombiana de Entomologıá (p. 135). Cali, Colombia: Sociedad Colombiana de 

Entomología (Socolen). Retrieved from 

http://www.socolen.org.co/images/stories/pdf/45_congreso.pdf 

Echeverri-Rubiano, C., Gómez, L. A., Castro, U., Chica, H. A., & Vargas, G. (2018). 

Variedades de Caña de Azúcar y Resistencia a los Barrenadores de Tallo Diatraea 

spp. (Lepidoptera: Crambidae). In XI Congreso Atalac-Tecnicaña 2018 (pp. 138–

147). 

Fedepanela. (2016). Informe de gestión 2013-2015. Fedepanela. Bogotá, Colombia: 

Fedepanela. Retrieved from https://www.icbf.gov.co/gestion-

transparencia/transparencia/control/informes-gestion 

Fei, M., Gols, R., Zhu, F., & Harvey, J. A. (2016). Plant quantity affects development and 

survival of a gregarious insect herbivore and its endoparasitoid wasp. PLoS ONE, 

11(3), 1–20. https://doi.org/10.1371/journal.pone.0149539 

Fuchs, T. W., & Harding, J. A. (1978). Ovipositional patterns, egg parasitism, and spring 

emergence of the sugarcane borer Diatraea saccharalis. Environmental 

Entomology, 7, 601–604. 

Gómez, L. A., & Vargas, G. (2014). Los barrenadores de la caña de azúcar, Diatraea spp. 

en el Valle del Río Cauca: investigación participativa con énfasis en el control 

biológico. Centro de Investigación de la Caña de Azúcar de Colombia (Cenicaña). 



Referencias bibliográficas 185 

 

 

 

Cali, Colombia: Centro de Investigación de la caña de azúcar (Cenicaña). 

Hensley, S. D. (1971). Management of sugarcane borer populations in Louisiana: a 

decade of change. Entomophaga, 16(1), 133–146. 

Hensley, S. D., & Long, W. H. (1969). Differential yield responses of commercial 

sugarcane varieties to sugarcane borer damage. Journal of Economic Entomology, 

62, 620–622. 

Holloway, T. E., Haley, W. E., & Loftin, U. C. (1928). The sugar-cane moth borer in the 

United States. Technical Bulletin. Washington: United States Departament of 

Agriculture. 

ICA. (2017). Medidas fitosanitarias en el cultivo de caña (Saccharum officinarum L.) en 

el territorio nacional para la vigilancia y control de las especies barrenadoras del 

tallo del género. Bogotá, Colombia. 

Joyce, A. L., Sermeno Chicas, M., Serrano Cervantes, L., Paniagua, M., Scheffer, S. J., & 

Solis, M. A. (2016). Host-plant associated genetic divergence of two Diatraea spp. 

(Lepidoptera: Crambidae) stemborers on novel crop plants. Ecology and Evolution, 

6(23), 8632–8644. https://doi.org/10.1002/ece3.2541 

Keeping, M. G. (2006). Screening of South African sugarcane cultivars for resistance to 

the stalk borer, Eldana saccharina Walker (Lepidoptera: Pyralidae). African 

Entomology, 14(2), 277–288. 

Keeping, M. G., & Govender, N. (2002). Update on methodology used in screening for 

resistance to Eldana saccharina (Lepidoptera: Pyralidae) in potted sugarcane. 

Proceedings of the South African Sugar Technologists Association, 76(November), 

593–596. 

Kim, T. N. (2017). How plant neighborhood composition influences herbivory: Testing 

four mechanisms of associational resistance and susceptibility. PLoS ONE, 12(5). 

https://doi.org/10.1371/journal.pone.0176499 

Knutson, A. E., & Gilstrap, F. E. (1990). Life tables and population dynamics of the 

southwestern corn borer (Lepidoptera: Pyralidae) in Texas corn. Environmental 



186 Desarrollo de una metodología para evaluar la resistencia de caña 

de azúcar a Diatraea spp. (Lepidoptera: Crambidae) 

 

Entomology, 19(3), 684 – 696. 

Korowi, K. T., Samson, P. R., & Kuniata, L. S. (2013). Screening for borer resistance 

among sugarcane clones in Papua New Guinea, 2010–2012. Proceedings Australian 

Society of Sugarcane Technologists, 35, 1–9. 

Kuijper, K. (1915). De groei van bladschifjf. Bladscheede en stengel van het suikerriet. 

Archief Suikerindustrie in Nederl. Indie., 23, 528–556. 

Kyle, M. L., & Hensley, S. D. (1970). Sugarcane borer host plant resistance studies. 

Proceedings of the Louisiana Academy of Sciences, 33, 55–67. 

Lange, C. L., Scott, K. D., Graham, G. C., Sallam, M. N., & Allsopp, P. G. (2004). Sugarcane 

moth borers (Lepidoptera: Noctuidae and Pyraloidea): phylogenetics constructed 

using COII and 16S mitochondrial partial gene sequences. Bulletin of Entomological 

Research, 94, 457–464. https://doi.org/10.1079/BER2004320 

Lehman, E. L. (1998). Nonparametrics: Statistical Methods Based on Ranks. Upper 

Saddle River, New Jersey: Prentice Hall. 

Leszczynski, B. (2013). Screening of crop germplasms for insect-pests. Allelopathy 

Journal, 31(1), 1–32. 

Leyton-Flor, S. A., Gordillo, M., González, P. A., Ospina, J. A., & Vargas, G. (2018). 

Distribución espacio-temporal de Diatraea spp. (Lepidoptera: Crambidae) en el 

valle del río Cauca, Colombia. Revista Colombiana de Entomología, 44(2), 177–186. 

https://doi.org/10.25100/socolen.v44i2.7330 

Martin, F. A., & Cochran, B. (1975). Sugarcane internode rind hardness. Sugar y Azucar, 

30, 26–30. 

Martin, F. A., Richard, C. A., & Hensley, S. D. (1975). Host resistance Diatraea 

saccharalis (F.): relationship of sugarcane internode hardness to larval damage. 

Environmental Entomology, 4(5), 687–688. 

Mathes, R., & Charpentier, L. J. (1962). Some techniques and observations in studying 

the resistance of sugarcane varieties to the sugarcane borer in Louisiana. In 

Proceedings of the International Society of Sugar Cane Technologists, 14th 



Referencias bibliográficas 187 

 

 

 

Congress (pp. 594–602). 

Maxwell, F. G., & Jennings, P. R. (1980). Breeding plants resistant to insects. New York: 

John Wiley & Sons, Wiley-Interscience Publications. 

Meagher, R. L., Irvine, J. E., Breene, R. G., Pfannenstiel, R. S., & Gallo-Meagher, M. 

(1996). Resistance mechanisms of sugarcane to mexican rice borer (Lepidoptera: 

Pyralidae). Journal of Economic Entomology, 89(2), 536–543. 

Mihm, J. A. (1983a). Efficient mass-rearing and infestation techniques to screen for host 

plant resistance to fall armyworm, Spodoptera frugiperda. (C. I. de mejoramiento 

de maíz y trigo (CIMMYT), Ed.). México: (CIMMYT), Centro Internacional de 

mejoramiento de maíz y trigo. Retrieved from http://eprints.icrisat.ac.in/8721/ 

Mihm, J. A. (1983b). Efficient mass-rearing and infestation techniques to screen for host 

plant resistence to maize stem borers, Diatraea sp. (Centro Internacional de 

mejoramiento de maíz y trigo (CIMMYT), Ed.). El Batán, México: (CIMMYT), Centro 

Internacional de mejoramiento de maíz y trigo. 

Milligan, S. B., Balzarini, M., & White, W. H. (2003). Broad-sense heritabilities, genetic 

correlations, and selection indices for sugarcane borer resistance and their relation 

to yield loss. Crop Science, 43(5), 1729–1735. 

https://doi.org/10.2135/cropsci2003.1729 

Naranjo, I. C. (1998). Técnicas para la evaluación de la resistencia de la caña de azúcar 

(Saccharum officinarum) al barrenador del tallo Diatraea spp. Universidad 

Nacional de Colombia sede Palmira, Palmira, Colombia. 

Palacio-Cortés, A. M., Zarbin, P. H. G., Takiya, D. M., Bento, J. M. S., Guidolin, A. S., & 

Consoli, F. L. (2010). Geographic variation of sex pheromone and mitochondrial 

DNA in Diatraea saccharalis (Fab., 1794) (Lepidoptera: Crambidae). Journal of 

Insect Physiology, 56, 1624–1630. https://doi.org/10.1016/j.jinsphys.2010.06.005 

Pastrana, C. E., Gómez, L. A., & Zuluaga, I. (1993). Ciclo de vida de Diatraea indigenella 

bajo varios regímenes alimenticios. Revista Colombiana de Entomología, 19(3), 

101–106. 



188 Desarrollo de una metodología para evaluar la resistencia de caña 

de azúcar a Diatraea spp. (Lepidoptera: Crambidae) 

 

Plata, L., & Plata, L. (2001). Determinación de biotipos en tres poblaciones de pulgón 

verde colectados en tres localidades de importancia cerealera en Argentina, 

104(2), 85–92. 

Posey, F. R., White, W. H., Reay-Jones, F. P. F., Gravois, K., Salassi, M. E., Leonard, B. R., 

& Reagan, T. E. (2006). Sugarcane borer (Lepidoptera: Crambidae) management 

threshold assessment on four sugarcane cultivars. Journal of Economic 

Entomology. https://doi.org/10.1093/jee/99.3.966 

Quintero, E. M., Barrera, G. P., Arévalo, E., Iglesias, P., Tarazona, G., Alarcón, J. J., & 

Vargas, G. (2017). Identificación de Diatraea spp. (Lepidoptera: Crambidae) y sus 

parasitoides de larvas en Colombia. In Socolen (Ed.), Resúmenes 44 Congreso de la 

Sociedad Colombiana de Entomología (p. 373). Bogotá, Colombia: Sociedad 

Colombiana de Entomología (Socolen). https://doi.org/10.1016/0378-

3812(91)87017-4 

Rea, R., Figueredo, L., Sousa-vieira, O. De, Briceño, R., & Diaz, A. (2018). Genotype by 

environment interactions for damage caused by Diatraea spp . borers in 

sugarcane. Acta Agronómica, 67(2), 355–361. 

Rea, R., Souza, O. De, & González, V. (1994). Caracterización de catorce variedades 

promisorias de caña de azúcar en Venezuela. Caña de Azúcar, 12(1), 3–45. 

Reay-Jones, F. P. F., Showler, A. T., Reagan, T. E., Legendre, B. L., Way, M. O., & Moser, 

E. B. (2009). Integrated tactics for managing the mexican rice borer (Lepidoptera: 

Crambidae) in sugarcane. Environmental Entomology, 34(6), 1558–1565. 

https://doi.org/10.1603/0046-225x-34.6.1558 

Reay-Jones, F. P. F., Way, M. O., Sétamou, M., Legendre, B. L., & Reagan, T. E. (2003). 

Resistance to the mexican rice borer (Lepidoptera : Crambidae) among Louisiana 

and Texas sugarcane cultivars. Journal Economic Entomology, 96(6), 1929–1934. 

Reay-Jones, F. P. F., Wilson, L. T., Showler, A. T., Reagan, T. E., & Way, M. O. (2007). 

Role of oviposition preference in an invasive crambid impacting two graminaceous 

host crops. Environmental Entomology, 36(4), 938–951. 



Referencias bibliográficas 189 

 

 

 

Ring, D. R., Browning, H. W., Johnson, K. J. R., Smith, J. W., & Gates, C. E. (1991). Age-

specific susceptibility of sugarcane internodes to attack by the mexican rice borer 

(Lepidoptera: Pyralidae). Journal of Economic Entomology, 84, 1001–1009. 

Rodríguez-Del-Bosque, L. A., Smith, J. W., & Browning, H. W. (1989). Development and 

life-fertility tables for Diatraea lineolata (Lepidoptera: Pyralidae) at constant 

temperatures. Annals of the Entomological Society of America, 82(4), 450–459. 

Rossi, M. N. (2004). Evidences of non-additive effects of multiple parasitoids on 

</i>Diatraea saccharalis</i> Fabr. (Lep., Crambidae) populations in sugarcane 

fields in Brazil. Journal of Applied Entomology, 128(2), 88–94. 

https://doi.org/10.1046/j.1439-0418.2003.00808.x 

Samson, P. (2009). Review of moth-borer resistance screening and report on visit to 

SASRI. Australia: Sugar Research Australia Ltd eLibrary. BSES Limited. Retrieved 

from http://hdl.handle.net/11079/1154 

Samson, P. R., Korowi, K., & Sallam, N. (2017). Resistance of Australian sugarcane 

clones to moth and weevil borers in Papua New Guinea. Crop Protection, 96, 14–

21. 

Sandhu, H. S., & Cherry, R. H. (2018). Sugarcane borer, Diatraea saccharalis (F.) 

(Lepidoptera: Crambidae), injury and survival in energy cane versus sugarcane. 

Sugar Tech, 20(5), 558–565. https://doi.org/10.1007/s12355-017-0577-8 

Sanghera, G. S., & Kumar, A. (2018). A review on mechanisms, screening and 

engineering for pest resistance in sugarcane (Saccharum spp.). Journal of 

Pharmacognosy and Phytochemistry, (4), 187–194. 

Serrato, A., & Posada, F. J. (2005). Descripción, hábitos y enemigos naturales de 

Diatraea indigenella barrenador del limoncillo en la zona cafetera. Revista 

U.D.C.A. Actualidad & Divulgación Científica, 8(1), 45–56. 

Showler, A. T., & Reagan, T. E. (2012). Ecology and tactics for control of three sugarcane 

stalk-boring species in the Western Hemisphere and Africa. In K. D. Goncalves, J. 

F.; Correia (Ed.), Sugarcane: Production, Cultivation and Uses (pp. 1–15. 366 p.). 



190 Desarrollo de una metodología para evaluar la resistencia de caña 

de azúcar a Diatraea spp. (Lepidoptera: Crambidae) 

 

Nueva York. Estados Unidos: Nova Science Publishers. 

Siegel, S., & Castellan, N. J. (2005). Estadística no paramétrica. México: Trillas. 

Smith, A. F. (2015). Sugar: A global history. (A. F. Smith, Ed.). China: Reaktion Books Ltd. 

Smith, C. M. (2005). Plant Resistance to Arthropods. Plant Resistance to Arthropods: 

Molecular and Conventional Approaches. https://doi.org/10.1007/1-4020-3702-3 

Solis, M. A., & Metz, M. A. (2016). An illustrated guide to the identification of the 

known species of Diatraea Guilding (Lepidoptera, Crambidae, Crambinae) based 

on genitalia. ZooKeys, 565, 73–121. https://doi.org/10.3897/zookeys.565.6797 

Sosa, O. (1988). Pubescence in sugarcane as a plant resistance character affecting 

oviposition and mobility by the sugarcane borer (Lepidoptera: Pyralidae). Journal 

of Economic Entomology, 81, 661–667. 

Taneja, S. L., & Nwanze, K. F. (1990). Mass rearing of Chilo spp. on artificial diets and its 

use in resistance screening. International Journal of Tropical Insect Science, 

11(415), 603–616. https://doi.org/10.1017/S1742758400021172 

Tarazona, G. (2011). Manejo fitosanitario del cultivo de la caña panelera. Medidas para 

la temporada invernal. ICA (Instituto Colombiano Agropecuario), Línea Agrícola. 

Bogotá, Colombia: Instituto Colombiano Agropecuario (ICA). 

https://doi.org/10.1017/CBO9781107415324.004 

Tomaz, A. C., Coutinho, A. E., Soares, B. O., Peternelli, L. A., Pereira, E. J. G., & Barbosa, 

M. H. P. (2017). Assessing resistance of sugarcane varieties to sugarcane borer 

Diatraea saccharalis Fab. (Lepidoptera: Crambidae). Bulletin of Entomological 

Research, 108(4), 1–9. https://doi.org/10.1017/S0007485317001183 

Tucker, R. W. E. (1933). Varietal factors in cane which may influence extent of 

oviposition by D. saccharalis and a possible method for determining varietal 

susceptibility to borer attack. Agricultural Journal of the Department of Science 

and Agriculture, 2, 53–59. 

Valverde, L. A., Badilla, F., & Fuentes, G. (1991). Pérdidas de azucar a nivel de fábrica 

causadas por Diatraea tabernella en tres variedades de caña de azúcar (Saccharum 



Referencias bibliográficas 191 

 

 

 

spp.) en la zona alta de San Carlos, Costa Rica. Agronomía Costarricense, 15(1/2), 

7–12. 

Vargas, G., Gómez, L. A., & Michaud, J. P. (2015). Sugarcane stem borers of the 

Colombian Cauca river valley: Current pest status, biology, and control. Florida 

Entomologist, 98(2), 728–735. https://doi.org/10.1653/024.098.0249 

Vargas, G., Lastra, L. A., Ramírez, G. D., & Solís, M. A. (2018). The Diatraea complex 

(Lepidoptera: Crambidae) in Colombia’s cauca river valley: Making a case for the 

geographically localized approach. Neotropical Entomology, 47(3), 395–402. 

https://doi.org/10.1007/s13744-017-0555-6 

Vargas, G., Lastra, L. A., & Solís, M. A. (2013). First record of Diatraea tabernella 

(Lepidoptera: Crambidae) in the Cauca river valley of Colombia. Florida 

Entomologist, 96(3), 1198–1201. https://doi.org/10.1653/024.096.0367 

Vélez-Arango, A. M., Rafael Eduardo Arango, I., Diego Villanueva, M., Elizabeth 

Aguilera, G., & Clara Inés Saldamando, B. (2008). Identification of Spodoptera 

frugiperda biotypes (Lepidoptera: Noctuidae) through using mitochondrial and 

nuclear markers. Identificación de Biotipos de Spodoptera Frugiperda 

(Lepidoptera: Noctuidae) Mediante Marcadores Mitocondriales y Nucleares, 34(2), 

145–150. Retrieved from http://www.scopus.com/inward/record.url?eid=2-s2.0-

74549146375&partnerID=40&md5=8d3845cb2c9d4239d1e4e1d8a956938a 

Victoria, J. I.; Viveros, C. A.; Salazar, F. A.; Ángel, J. C.; Bustillo, A. E.; Castro, U. López, J.; 

Moreno, C. A. (2013). Catálogo de variedades de caña de azúcar (Tercera ed). Cali, 

Colombia: Centro de Investigación de la Caña de Azúcar de Colombia (Cenicaña). 

Vieira, G., Tomaz, A. C., Portela, B., Peternelli, L. A., & Pereira, M. H. (2017). Oviposition 

preference and larval performance of sugarcane borer in eight sugarcane 

genotypes. Ciência e Agrotecnologia, 41(4), 439–446. 

https://doi.org/10.1590/1413-70542017414004317 

Weng, L. X., Deng, H. H., Xu, J. L., Li, Q., Zhang, Y. Q., Jiang, Z. De, … Zhang, L. H. (2011). 

Transgenic sugarcane plants expressing high levels of modified cry1Ac provide 



192 Desarrollo de una metodología para evaluar la resistencia de caña 

de azúcar a Diatraea spp. (Lepidoptera: Crambidae) 

 

effective control against stem borers in field trials. Transgenic Research, 20(4), 

759–772. https://doi.org/10.1007/s11248-010-9456-8 

White, T. C. R. (1984). The abundance of invertebrates herbivores in relation to the 

availability of nitrogen in stessed food plants. Oecologia, 63, 90–105. Retrieved 

from http://www.ncbi.nlm.nih.gov/pubmed/3857681 

White, W. H. (1993). Movement y establishment of sugarcane borer (Lepidoptera: 

Pyralidae) larvae on resistant and susceptible sugarcane. Florida Entomologist, 

76(3), 465–473. 

White, W. H., Hale, A. L., Veremis, J. C., Tew, T. L., & Richard, E. P. (2011). Registration 

of two sugarcane germplasm clones with antibiosis to the sugarcane borer 

(Lepidoptera: Crambidae). Journal of Plant Registrations, 5(2), 248–253. 

https://doi.org/10.3198/jpr2010.07.0429crg 

White, W. H., & Hensley, S. D. (1987). Techniques to quantify the effect of Diatraea 

saccharalis (Lepidoptera: Pyralidae) on sugarcane quality. Field Crops Research, 

15(3–4), 341–348. https://doi.org/10.1016/0378-4290(87)90021-9 

White, W. H., Miller, J. D., Milligan, S. B., Burner, D. M., & Legendre, B. L. (2001). 

Inheritance of sugarcane borer resistance in sugarcane derived from two measures 

of insect damage. Crop Science, 41, 1706–1710. 

https://doi.org/10.2135/cropsci2001.1706 

White, W. H., Richard, R. T., & Hale, A. L. (2013a). A sugarcane relative with potential as 

a source of resistance to the stem borer. Proc. Int. Soc. Sugar Cane Technol., 28, 

825–967. 

White, W. H., Richard, R. T., & Hale, A. L. (2013b). Erianthus: A sugarcane relative with 

potencial as a source of resistance to the stem borer Diatraea saccharalis (F.) 

(Lepidoptera Crambidae). Proceedings of the International Society of Sugar Cane 

Technologists, 28(1972), 825–834. 

White, W. H., Tew, T. L., & Richard, E. P. (2006). Association of sugarcane pith, rind 

hardness, and fiber with resistance to the sugarcane borer. Journal of the 



Referencias bibliográficas 193 

 

 

 

American Society of Sugar Cane Technologists, 26, 87–100. 

White, W. H., Viator, R. P., Dufrene, E. O., Dalley, C. D., Richard, E. P., & L., T. T. (2008). 

Re-evaluation of sugarcane borer (Lepidoptera: Crambidae) bioeconomics in 

Louisiana. Crop Protection, 27, 1256–1261. 

Wilson, B. E., Showler, A. T., Reagan, T. E., & Beuzelin, J. M. (2012). Improved chemical 

control for the mexican rice borer (Lepidoptera: Crambidae) in sugarcane: Larval 

exposure, a novel scouting method, and efficacy of a single aerial insecticide 

application. Field and Forage Crops, 105(6), 1998–2006. 

https://doi.org/10.1603/EC11271 

Wilson, B. E., Vanweelden, M. T., Beuzelin, J. M., Reagan, T. E., Way, M. O., White, W. 

H., … Showler, A. T. (2015). A relative resistance ratio for evaluation of mexican 

rice borer (Lepidoptera: Crambidae) susceptibility among sugarcane cultivars. 

Journal of Economic Entomology, 108(3), 1363–1370. 

https://doi.org/10.1093/jee/tov076 

Zhou, M. M., Kimbeng, C. A., da Silva, J. A., & White, W. H. (2010). Cross-resistance 

between the mexican rice borer and the sugarcane borer (Lepidoptera: 

Crambidae): A case study using sugarcane breeding populations. Crop Science, 

50(3), 861–869. https://doi.org/10.2135/cropsci2009.07.0382 

 


