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ABSTRACT
Objective: To record six species of invertebrates that damage orchids in gardens in the western area of the 
state of Tabasco, Mexico.
Methodology: As part of the project “Fauna associated with plants cultivated in the south-southeast region of 
Mexico”, non-systematic collections of invertebrates that were observed damaging orchids were made in three 
gardens in the western part of the state of Tabasco. The invertebrates were identified through descriptions and 
taxonomic keys.
Results: Four species of insects of the order Coleoptera and two species of mollusks of the class Gastropoda 
are recorded. The insects are: (1) Diabrotica adelpha Harold (Chrysomelidae), (2) Stethobaris sp. (Curculionidae), 
(3) Cyclocephala guttata Bates (Scarabaeidae), these three damaging flowers of Brassavola nodosa (L.) Lindley; and 
(4) Stethobaroides nudiventris Champion (Curculionidae) damaging flowers of Catasetum integerrimum Hook. The 
mollusks are (1) Subulina octona (Bruguière) (Subulinidae) scraping leaves of Gongora leucochila Lem., Phalaenopsis 
sp. and C. integerrimum, and (2) Sarasinula plebeia (P. Fischer) (Veronicellidae) damaging leaves of C. integerrimum.
Study limitations: It was not possible to specifically identify one of the insect species (Stethobaris sp.) and one 
of the damaged orchid species (Phalaenopsis sp).
Conclusions: This study contributes to the knowledge of invertebrates that damage orchids in Mexico, and is 
a basis for future studies to determine the impact and importance of these organisms in the conservation and 
cultivation of orchids in this area of   Tabasco.
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INTRODUCTION
 Orchids constitute a diverse group of plants popularly valued by the beauty of their 
flowers, although presently they face a series of problems that threaten their conservation, 
among which overexploitation, loss of habitat, and impacts from climate change stand out 
(Swarts and Dixon, 2009). In addition to these factors, which combined can lead to the loss 
of species, there are others that make difficult the conservation and production of these 
plants, among them bad cultural management and phytosanitary problems (Rivera and 
Corrales, 2007). The latter include the damage caused by insects and other invertebrates, 
which should be identified in order to implement control measures (Kawate and Sewake 
2014). These organisms, in addition to affecting the plants’ health, affect their aesthetic 
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value (Ramos et al., 2008), and could alter the expectations of conservation in orchids that 
are relocated outside of their natural habitat (Light and MacConaill, 2011).
 In general, the invertebrates that are found causing damages in orchids are insects from 
the orders Coleoptera, Diptera, Hemiptera, Hymenoptera, Lepidoptera, Orthoptera and 
Thysanoptera, as well as springtails (Collembola), mites (Acari), millipedes (Diplopoda), 
and slugs and snails (Gastropoda) (Rivera and Corrales, 2007; Light and MacConaill, 
2011; González et al., 2012; Kawate and Sewake, 2014). In Mexico few studies have been 
published about invertebrates that damage orchids. For the state of Jalisco, the species 
reported as harmful are Aphis spiraecola Patch., Macrosiphum luteum (Buckton), Toxoptera 
aurantii (B. de F.), and Diaspis sp. (González et al., 2012), and in Veracruz and Tamaulipas 
the beetle Stethobaroides nudiventris Champion has been recorded (Morales et al., 2016; 
Rosas et al., 2020). The objective of this study is to record six species of invertebrates that 
damage orchids in gardens in the western area of the state of Tabasco.

MATERIALS AND METHODS 
Sites of registry
 The registry was carried out in three sites: (1) in a garden of a rural household located 
in Ejido Chicozapote 1st Section of the municipality of Cárdenas (18° 13’ 0.15” N, 93° 
51’ 3.44” W), (2) in a garden of an urban household located in the city Heroica Cárdenas 
of the same municipality (17° 59’ 45.44” N, 93° 22’ 54.61” W), and (3) in a garden of the 
enclosure of Colegio de Postgraduados, Campus Tabasco, belonging to the municipality of 
Huimanguillo, although located next to that city as part of that urban zone (17° 58’ 36.45” 
N, 93° 23’ 8.40” W). In sites 1 and 3 orchids were located on the trunk of trees (1.5 to 3 m 
height), while in site 2 they were found in pots (Figure 1). In addition to orchids, in the three 
sites there were other ornamental plant species. In Chicozapote 1st Section, the vegetation 
is made up mainly of mangroves and grasses with disperse trees and palm trees. In the city 
Heroica Cárdenas the vegetation consists mainly of various ornamental plants and fruit 
trees located in gardens and throughout the streets and avenues; in the surrounding area 
there are mainly cacao plantations (Theobroma cacao L.), pasturelands with disperse trees, 
and ruderal vegetation. The physiography of the zone corresponds to Tabasco plains. The 
climate is warm humid with abundant summer rains, isothermal variation of 26 to 28 °C, 
and rainfall variation from 2,000 to 2,500 mm (INEGI, 2017).

Collection and identification
 The adult insects that were observed causing damage were caught manually and placed 
in glass containers with ethylic alcohol at 70%. The larvae of Coleoptera that were found 
damaging flowers were placed together with these in cages until the adults emerged. Each 
cage consisted of a plastic container of 300 ml capacity, inside of which there was a layer of 
moist soil 2 cm thick. The cap had small holes to allow the circulation of air inside. For the 
collection, preparation and preservation of mollusks the recommendations from Naranjo 
and Gómez (2011) were followed. The identification of insects was done by consulting 
studies by Jacoby (1880-1892), Bates (1886-1890), Champion (1906-1909), Davis (2009), 
Prena and O’Brien (2011), Derunkov and Konstantino (2013), and Prena (2017), and 
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Figure 1. Partial view of the three gardens with orchid plants. A) Chicozapote 1st Section. B) Enclosure of 
Colegio de Postgraduados, Campus Tabasco. C) City of Heroica Cárdenas.

A
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of the mollusks by consulting studies by Auffenberg and Stange (1988), Caballero et al. 
(1991), Araújo and Bessa (1993), Herbert (2010) and Velázquez et al. (2014). The specimens 
were deposited in the collection of invertebrates associated to cultivated plants at Colegio 
de Postgraduados, Campus Tabasco. The species of orchids were identified in situ by 
consulting studies by Beutelspacher (2013) and Campos et al. (2019). 

RESULTS AND DISCUSSION
 The invertebrates that are registered next are four species of insects of the order 
Coleoptera and two species of mollusks of the class Gastropoda. For each species, the 
locality, date, individuals, development stage, and species of host orchid were recorded. 
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Information about their distribution and a comment about where their importance is 
reported in the literature are also presented.

Diabrotica adelpha Harold, 1875 (Insecta: Coleoptera: Chrysomelidae)
 Registry. Ejido Chicozapote 1st Section: December 29, 2021; one adult ( ) feeding 
and damaging flowers of a Brassavola nodosa (L.) Lindley plant, on the trunk of an Annona 
muricata L. tree (Figure 2A).
 Distribution. North America: United States and Mexico (Chiapas, Coahuila, Colima, 
Durango, Guerrero, Hidalgo, Jalisco, México, Michoacán, Morelos, Nayarit, Nuevo León, 
Oaxaca, Tabasco, Tamaulipas and Veracruz). Central America: Costa Rica, Guatemala, 
Honduras, Nicaragua and Panama. South America: Colombia ( Jacoby, 1880-1892; 
Raigosa et al., 1978; Derunkov and Konstantino, 2013; Torres et al., 2021; GBIF, 2022).
 Commentary. Polyphagous species. In Central America it is considered a pest of low 
importance in various agricultural crops (Saunders et al., 1998); however, it is capable of 
mechanically transmitting different viruses when the adults feed off fodder of the bean, 
Phaseolus vulgaris L. (Hallman, 1985). In Tabasco, adults were recorded feeding off f lowers 
of Caesalpinia pulcherrima (L.) Swartz (Hernández and Sánchez, 2017), and in Tamaulipas 
the adults attacked the fodder of a crop of Portulaca oleracea L. (Torres et al., 2021).

Stethobaris sp. (Insecta: Coleoptera: Curculionidae)
 Registry. Ejido Chicozapote 1st Section: December 25, 2021, two adults damaging 
a flower button of a B. nodosa plant on the trunk of a Pachira aquatica Aubl. tree (Figure 
2B). January 2, 2022, two adults damaging a flower of a B. nodosa plant on the trunk of 

Figure 2. A) Adult of Diabrotica adelpha damaging a flower of Brassavola nodosa in Chicozapote 1st Section. B) 
Adult of Stethobaris sp. damaging a flower bud of B. nodosa in the same locality.

BA
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a Tabebuia rosea (Bertol.) DC tree. January 30, 2022, one adult damaging a flower of a B. 
nodosa plant on the trunk of a P. aquatica tree.
 Distribution. The genus Stethobaris is distributed from Canada to Argentina and 
Uruguay, including the Caribbean islands (Prena, 2017).
 Commentary. More than 100 species of the genus Stethobaris are known (Prena, 2017). 
Their hosts are mainly orchids (Prena and O’Brien, 2011; Prena, 2017). Approximately 50 
species of Stethobaris have been found in 33 genera of orchids (Prena, 2017). In Costa Rica, 
Stethobaris sp. is registered in orchids of different genera, including Brassavola and Catasetum 
(Rivera and Corrales, 2007). Some species of Stethobaris cause much worry among producers 
and several species are disseminated outside of their natural environment through trade 
of ornamental plants (Prena, 2017). The damage caused by adults of the species found 
(Stethobaris sp.) consisted in small perforations on the flower organ.

Stethobaroides nudiventris Champion, 1907 (Insecta: Coleoptera: Curculionidae)
 Registry. Enclosure of Colegio de Postgraduados, Campus Tabasco: November 1, 
2018, larvae damaging flowers of a Catasetum integerrimum Hook plant on the trunk of a 
T. rosea tree (Figure 3A); through larvae breeding, 34 adults were obtained (19♀ , 15♀ ); 24 
larvae obtained from a flower were preserved in ethylic alcohol at 70%. November 2, 2018; 
five adults (2♀ , 3♀ ) collected in flowers of a C. integerrimum plant on the trunk of a T. rosea 
tree (Figures 3B and 3C).
 Distribution. Mexico (Veracruz and Tamaulipas), Belize, Costa Rica, Panama and 
Colombia (Champion, 1906-1909; O’Brien and Wibmer, 1982; Rosas et al., 2020; GBIF, 
2022). 
 Commentary. In Mexico, Belize, Costa Rica and Panama it is associated to Catasetum 
sp. (Prena and O’Brien, 2011). In Veracruz and Tamaulipas it is found damaging flowers 
of C. integerrimum (Morales et al., 2016; Rosas et al., 2020). The larvae cause withering of 
the petals (Figure 3), and the flower dies within a period of three days, which is why it can 
become a potential pest (Morales et al., 2016). 

Cyclocephala guttata Bates, 1888 (Insecta: Coleoptera: Scarabaeidae)
 Registry. Ejido Chicozapote 1st Section: October 10, 2021, two adults (  ) damaging 
flowers from a B. nodosa plant on the trunk of a T. rosea tree (Figure 4A). January 30, 2022, 
one adult ( ) feeding from a flower of B. nodosa on the trunk of a P. aquatica tree (Figure 4B). 
 Distribution. Mexico (Chiapas, Hidalgo, Morelos, Oaxaca, Puebla, San Luis Potosí, 
Tabasco and Veracruz) and Central America: El Salvador, Guatemala, Honduras and 
Nicaragua (Bates, 1886-1890; Maes and Ratcliffe, 1996; Morón et al., 1997; Sánchez, 
1997; Pacheco et al., 2008;; Morón and Rojas, 2011; Maes, 2021; GBIF, 2022). 
 Commentary. Similar to other species of Cyclocephala, the habits and biology of this 
species are unknown (Morón et al., 1997). 

Subulina octona (Bruguière, 1792) (Mollusca: Gastropoda: Subulinidae)
 Registry. Heroica Cárdenas, Pueblo Nuevo neighborhood: November 17, 2021, and 
January 12, 2022, one individual scraping the foliage of a plant of Gongora leucochila Lem. 
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Figure 3. A) Flower of Catasetum integerrimum damaged by larvae of Stethobaroides nudiventris (the arrow points 
to a body part of the larvae). B) Flowers of C. integerrimum with damaged petals, and adults of S. nudiventris 
in a flower (signaled with the arrows). C) Female of S. nudiventris in lateral left view. Enclosure of Colegio de 
Postgraduados, Campus Tabasco.

A B

C

(Figure 4C). November 17, 2021, one individual damaging the foliage of a Phalaenopsis 
sp. plant. January 27, 2022, two individuals scraping the foliage of a C. integerrimum 
plant.
 Distribution. In different countries around the world, where it was introduced through 
vegetable and agricultural imports. Its geographical origin is unknown, although it is 
suggested that it is Neotropical (Auffenberg and Stange, 1988; Herbert, 2010; GBIF, 2022). 
In Mexico, it is found in the states of Chiapas, Campeche, Distrito Federal, Guerrero, 
Jalisco, Michoacán, Morelos, Nuevo León, Quintana Roo, San Luis Potosí, Sinaloa, 
Tabasco, Tamaulipas, Veracruz and Yucatán (GBIF, 2022).
 Commentary. In Cuba it constitutes a phytosanitary risk for agriculture, since it 
causes damages in various crops, including orchids (Herrera et al., 2013; Matamoros, 
2014). In the north of Australia it is considered a garden pest (Solem, 1998). Since it is 
a species with quarantine importance, in Costa Rica it has caused substantial economic 
losses due to the interception of shipping of ornamental plants with presence of the 
species (Monje, 1996). It also has medical and veterinary importance, because it is an 
intermediary host of parasites that affect human beings and domestic animals (De Faria, 
1980; Armiñana et al., 2020). 
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Sarasinula plebeia (P. Fischer, 1868) (Mollusca: Gastropoda: Veronicellidae)
 Registry. Heroica Cárdenas, Pueblo Nuevo neighborhood: January 27, 2022; four 
adults and one juvenile damaging the foliage of a C. integerrimum plant (Figures 4D and 4E). 
 Distribution. It is considered non-native of Mexico (Naranjo et al., 2007). Presently it is 
distributed in the north, center and south of America, Caribbean islands, southeast of Asia, 
north and northeast of Australia, and islands of the Pacific (GBIF, 2022). In Mexico it is 
found in the states of Chiapas, Puebla, San Luis Potosí, Tamaulipas, Veracruz and Yucatán 
(Naranjo et al., 2007; Velázquez et al., 2014; GBIF, 2022). It lives in altered environments 
such as gardens. The horticultural industry, as part of global trade, is probably the most 
important dispersion vector of this and other species of gastropods (Cowie et al., 2008).
 Commentary. In Central America it is one of the main pests of the bean crop (Sobrado 
and Andrews, 1985). It can cause losses of 100% (Rodríguez et al., 1987), has limited the 
harvests and motivated the abandonment of this crop (Sobrado et al., 1987; del Río et 
al., 1990). In Los Tuxtlas, Veracruz, it has caused bean producers to change the crop 
(Naranjo et al., 2007). In Veracruz and Puebla it has caused important reductions in the 
production of vanilla, Vanilla planifolia Jackson, a species of orchid (Velázquez et al., 2014). 
In Colombia it has caused the mortality of coffee plants, Coffea arabica L., in nursery and 
newly sown in the field (Constantino et al., 2010). In Hawaii, it causes severe damages to 
various ornamental plants, being one of the main pests of orchids from genus Dendrobium. 

Figure 4. A) Adult of Cyclocephala guttata damaging a flower of Brassavola nodosa in Chicozapote 1st Section. 
B) Another adult of C. guttata in dorsal view. C) Adult of Subulina octona scraping the foliage of a Gongora 
leucochila plant in the city Heroica Cárdenas. D) Adults of Sarasinula plebeia scraping the foliage of a Catasetum 
integerrimum plant in that city. E) Adult of S. plebeia in ventral view.

A B C D

E
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It has also been cause for quarantine rejections in export shipments (Kawate and Sewake, 
2014). It has medical importance, since it is an intermediate host of nematodes of the genus 
Angiostrongylus which are pathogenic for human beings (Caballero et al., 1991; Araya et al., 
2015).

CONCLUSIONS
 This study contributes to the knowledge of invertebrates that damage orchids in Mexico. 
Diabrotica adelpha, Stethobaris sp., Cyclocephala guttata and Subulina octona are registered for 
the first time damaging orchids in the countries. Likewise, this study constitutes a basis 
for future studies that allow defining the impact and importance of these organisms in 
conservation and cultivation of orchids in this zone of Tabasco. 

AKNOWLEDGEMENTS
 The authors wish to thank Colegio de Postgraduados, for the financial support for the project “Fauna 

associated to plants cultivated in the south-southeast region of Mexico” (“Fauna asociada a plantas cultivadas en 

la región sur-sureste de México”), with registry number 509 in the research matrix of Campus Tabasco, from which 

this study was derived.

REFERENCES
Araújo, J.L. de B., & Bessa, E.C. de A. (1993). Moluscos de importancia económica no Brasil. II Subulinidae, 

Subulina octona (Bruguière) (Mollusca, Gastropoda, Pulmonata, Stylommatophora). Revista Brasileira de 
Zoologia 10(3): 489-497.

Araya, A., Quesada, L., & Vargas, H. (2015). Angiostrongilosis abdominal. Revista Médica de Costa Rica y 
Centroamérica 71(617): 711-718.

Armiñana, R., Fimia, R., Olivera, D., Iannacone, J., Argota, G., & Alarcón, P.M. (2020). Contribución al 
conocimiento de los moluscos dulceacuícolas de importancia médico-veterinaria en Villa Clara, 
Cuba. Revista de Investigaciones Veterinarias del Perú 31(1): 1-11. Doi: http://dx.doi.org/10.15381/rivep.
v31i1.17538

Auffenberg, K., & Stange, L.A. (1988). The Subulinidae of Florida. Entomology Circular No. 305. Fla. Dept. 
Agric. & Consumer Serv. Division of Plant Industry.

Bates, H.W. (1886-1890). Biología Centrali-Americana. Insecta. Coleoptera, Vol. II Part 2. Pectinicornia and 
Lamellicornia. 432 p.

Beutelspacher, C.R. (2013). Guía de orquídeas de Chiapas. Asociación Mexicana de Orquideología, A.C. 
México. 187 p.

Caballero, R., Thomé, J.W., Andrews, K.L., & Rueda, A. (1991). Babosas de Honduras (Soleolifera: 
Veronicellidae): Biología, ecología, distribución, descripción, importancia económica, y claves para su 
identificación. CEIBA 32(2): 107-126.

Campos, A., Coates, R., & Salazár, G. (2019). Orchidaceae de la región de Los Tuxtlas. Obtenido de: https://
fieldguides.fieldmuseum.org/sites/default/files/rapid-color-guides-pdfs/1131_mexico_orchidaceae_los_
tuxtlas_region.pdf

Champion, G.C. (1906-1909). Biologia Centrali-Americana. Insecta. Coleoptera. Vol. IV. Part 5. 
Rhynchophora. Curculionidae. Curculioninae (continued). 513 p.

Constantino, L.M., Gomes, S., & Benavides, P. (2010). Descripción y daños causados por las babosas 
Colosius pulcher y Sarasinula plebeia en el cultivo de café en Colombia. Avances Técnicos 392. Centro 
Nacional de Investigaciones de Café. Colombia. 8 p. Obtenido de: https://www.researchgate.net/
publication/263314961_Description_and_damage_caused_by_slugs_Colosius_pulcher_and_
Sarasinula_plebeia_in_coffee_cultivation_in_Colombia

Cowie, R.H., Hayes, K.A., Tran, C.T., & Meyer, W.M. (2008). The horticultural industry as a vector of alien 
snails and slugs: widespread invasions in Hawaii. International Journal of Pest Management 54(4): 267-276. 
Doi: https://doi.org/10.1080/09670870802403986



21 Agro productividad 2022. https://doi.org/10.32854/agrop.v15i9.2218

Davis, S.R. (2009). Morphology of Baridinae and related groups (Coleoptera, Curculionidae). ZooKeys 10: 
1-136. Doi: 10.3897/zookeys.10.47

De Faria, M.J. (1980). O ciclo evolutivo de Postharmostomum gallinum Witenberg, 1923, no estado de Rio de 
Janeiro, Brasil (Trematoda, Brachylaemidae). Revista Brasileira de Biologia 40(4): 793-809.

Del Río, L., Bentley, J.W., & Rubio, J. (1990). Adopción de tecnologías para el control de la babosa del frijol 
(Sarasinula plebeia Fischer) en Olancho bajo diferentes grados de participación de agricultores. CEIBA. 
31(2): 197-209.

Derunkov, A., & Konstantino, A. (2013). Taxonomic changes in the genus Diabrotica Chevrolat (Coleoptera: 
Chrysomelidae: Galerucinae): results of sinopsis of North and Central America Diabrotica species. 
Zootaxa 3686(3): 301-325. http://dx.doi.org/10.11646/zootaxa.3686.3.1

GBIF. (2022). Free and open access to biodiversity data. Disponible en: https://www.gbif.org
González, S., Rivera, L.E., Cuevas, R., Solís, J.A., & Santana, F.J. (2012). Incidencia de insectos depredadores 

sobre las orquídeas de la Estación Científica Las Joyas, Jalisco, México. Revista Chapingo Serie Ciencias 
Forestales y del Ambiente 18(3): 329-339. Doi: 10.5154/r.rchscfa.2011.12.093

Hallman, G.J. (1985). Los crisomélidos como plagas del frijol. CEIBA 26(1): 122-126.
Herbert, D.G. (2010). The introduced terrestrial Mollusca of South Africa. SANBI Biodiversity Series 15. 

National Biodiversity Institute. Pretoria. 108 p.
Hernández, C., & Sánchez, S. (2017). Insectos asociados a la flor de Caesalpinia pulcherrima (L.) Swartz, en un 

sitio urbano de Tabasco, México. Revista Nicaragüense de Entomología 130: 1-16.
Herrera, N., López, B., Castellanos, L., & Perez, I. (2013). Incidencia de los moluscos plagas en los organopónicos 

del municipio de Cienfuegos. Centro Agrícola 40(4): 49-55.
INEGI. (2017). Anuario estadístico y geográfico de Tabasco 2017. Obtenido de: https://www.inegi.

org.mx/contenido/productos/prod_serv/contenidos/espanol/bvinegi/productos/nueva_estruc/
anuarios_2017/702825095123.pdf

Jacoby, M. (1880-1892). Biologia Centrali-Americana. Insecta. Coleoptera. Vol. VI Part 1. Phytophaga (part). 
374 p.

Kawate, M., & Sewake, K.T. (2014). Pest management strategic plan for potted orchid production in Hawai‘i. 
Obtenido de: https://ipmdata.ipmcenters.org/documents/pmsps/HI_orchid_PMSP.pdf (29 dic. 2021).

Light, M.H.S., & MacConaill, M. (2011). Potential impact of insect herbivores on orchid conservation. European 
Journal of Environmental Sciences 1(2): 115-124. Doi: https://doi.org/10.14712/23361964.2015.54

Maes, J.M., & Ratcliffe, B.C. (1996). Scarabaeidae nuevos para la fauna de Nicaragua. Revista Nicaragüense de 
Entomología 34: 17-18.

Maes, J.M. (2021). Subfamilia Dynastinae. Obtenido de: http://www.bio-nica.info/Ento/Coleo/Scarabaeidae/
DYNASTINAE.htm

Matamoros, M. (2014). Los moluscos fitófagos en la agricultura cubana. Agricultura Orgánica 20(2): 9-13.
Monje, J. (1996). Moluscos del suelo como plagas agrícolas y cuarentenarias. In: Memorias del X Congreso 

Nacional Agronómico / II Congreso de Suelos. Colegio de Ingenieros Agrónomos de Costa Rica. San 
José, Costa Rica. Pp. 51-56. 

Morales, M., Salinas, A., Bello, D.E, Cadena, M.G.L., Fernández, A.R., & Trigos, A. (2016). Stethobaroides 
nudiventris (Coleoptera: Curculionidae), the curculionid cause of petal witing on the Catasetum integerrimum 
orchid. Annals of the Entomological Society of America 109(6): 845-849. Doi: 10.1093/aesa/saw057

Morón, M.A., Ratcliffe, B.C., & Deloya, C. (1997). Atlas de los escarabajos de México, Coleoptera: 
Lamellicornia Vol I, Familia Melolonthidae. Comisión Nacional para el Conocimiento y Uso de la 
Biodiversidad, y Sociedad Mexicana de Entomología, A.C., México, 280 p.

Morón, M.A., & Rojas, C.V. (2011). Escarabajos de mayo y mayates (Insecta: Coleoptera: Melolonthidae). In: 
Cruz-Aragón, A. (ed.). La biodiversidad en Veracruz estudio de estado, Vol. II, Diversidad de especies: 
conocimiento actual. CONABIO. México. Pp. 391-397.

Naranjo, E., Thomé, J.W., & Castillejo, J. (2007). A review of the Veronicellidae from Mexico (Gastropoda: 
Soleolifera). Revista Mexicana de Biodiversidad 78: 41-50.

Naranjo, E., & Gómez, C. (2011). Moluscos. In: Bautista-Zúñiga, F., Palacio-Prieto, J.L., y Delfín-González, H. 
(eds.). Técnicas de muestreo para manejadores de recursos naturales. Universidad Nacional Autónoma 
de México. México. Pp. 477-499.

O’Brien, C.W., & Wibmer, G.J. (1982). Annotated checklist of the weevils (Curculionidae sensu lato) of North 
America, Central America, and the West Indies (Coleoptera, Curculionoidea). Mem. Am. Ent. Inst. 34: 
1-382.

Pacheco, C., Castro, A.E., Morón, M.A., & Gómez, B. (2008). Fauna de escarabajos melolóntidos (Coleoptera: 
Scarabaeoidea) en el municipio de Villaflores, Chiapas, México. Acta Zoológica Mexicana (n.s.) 24(1): 
139-168.



22 Agro productividad 2022. https://doi.org/10.32854/agrop.v15i9.2218

Prena, J., & O’Brien, C.W. (2011). Five new species of the Stethobaris LeConte complex (Coleoptera: 
Curculionidae: Baridinae) associated with Amaryllidaceae. Proceedings of the Entomological Society of 
Washington 113(2): 163-184. Doi: http://dx.doi.org/10.4289/0013-8797.113.2.163

Prena, J. (2017). Orchid weevils (Coleoptera: Curculionidae) in Canada. The Canadian Entomologist 149: 38-47. 
Doi: 10.4039/tce.2016.56

Raigosa, J.D., Besosa, R., & Romero, Y. (1978). Eficiencia del control de malezas e interacción malezas insectos 
en caña de azúcar (Saccharum officinarum L.). Acta Agronómica 28(1-4): 14-28.

Ramos, T.M., Fernández, B.M., & Mestre, N. (2008). Plagas más nocivas de Orchidaceae en el Jardín Botánico 
Orquideario Soroa, Cuba. Centro Agrícola 35(2): 55-58.

Rivera, G., & Corrales, G. (2007). Problemas fitosanitarios que amenazan la conservación de las orquídeas en 
Costa Rica. Lankesteriana 7(1-2): 347-352.

Rodríguez, C.L., Coto, D., & Elizondo, D. (1987). Evaluación de insecticidas granulados y cebos tóxicos en el 
combate de babosas en frijol. CEIBA 28(2): 239-243.

Rosas, M., Vanoye, V., & de la Rosa, E. (2020). Coleoptera and Hymenoptera associated with orchids at El 
Cielo, Mexico. Southwestern Entomologist 45(4): 1153-1156. https://doi.org/10.3958/059.045.0430

Sánchez, S. (1997). Nuevos registros de Melolonthidae (Coleoptera) para el estado de Tabasco, México. Folia 
Entomológica Mexicana 100: 67-70.

Saunders, J.L., Coto, D.T, & King, A.B.S. (1998). Plagas invertebradas de cultivos anuales alimenticios en 
América Central. CATIE. Turrialba, Costa Rica. 305 p.

Sobrado, C.E., & Andrews, K.L. (1985). Control cultural y mecánico de la babosa Sarasinula plebeia (Fischer) 
antes de la siembra de frijol. CEIBA 26(1): 83-89.

Sobrado, C.E., Andrews, K.L., Urbina, N., & Ward, C. (1987). Efecto del tamaño de las posturas de cebo para 
el control de la babosa. CEIBA 28(2): 249-254.

Solem, A. (1998). Non-camaenid land snails of the Kimberley and northern territory, Australia. I. Systematics, 
affinities and ranges. Invertebrate Taxonomy 4: 455-604. Doi: 10.1071/it9880455

Swarts, N.D., & Dixon, K.W. (2009). Perspectives on orchid conservation in botanic gardens. Trends in Plant 
Science. 14(11): 590-598. https://doi.org/10.1016/j.tplants.2009.07.008

Torres, J.A., Padrón, E., Arellano, L.U., García, M.A., & Torres, R.I. (2021). Diabrotica adelpha Harold and 
Diabrotica balteata LeConte feeding on common purslane (Portulaca oleracea) at Tamaulipas, México. 
Southwestern Entomologist 45(4): 1171-1174. https://doi.org/10.3958/059.045.0434

Velázquez, M.Y., Camacho, A.D., Naranjo, E., & Tovar, A. (2014). Distribución e incidencia de Leidyula 
moreleti y Sarasinula plebeia (Soleolifera: Veronicellidae), babosas plaga en la región principal productora 
de vainilla en México. Revista Mexicana de Biodiversidad 85: 1139-1144. Doi: 10.7550/rmb.42653


	_GoBack
	_Hlk108718658
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.tyjcwt
	_heading=h.3dy6vkm
	_Hlk108720851
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	_heading=h.2s8eyo1
	_heading=h.17dp8vu
	_heading=h.5ost70hal57j
	_Hlk93395623
	_Hlk93395726
	_Hlk93395976
	_gjdgxs
	_Hlk108465520
	_Hlk90043725
	_Hlk91578789
	_Hlk93491441
	_Hlk112667281
	_Hlk112666244
	_Hlk112244273
	_Hlk112159320
	_Hlk112159351
	_Hlk112159374
	_Hlk112159397
	_Hlk112159420
	_heading=h.onnetkntawxw
	_heading=h.ezcwxmkajshr
	_Hlk114565818
	_Hlk112156128
	_heading=h.q4ztqqy024f2
	_Hlk95916713
	_Hlk98272874
	_Hlk95916753
	_Hlk95916772
	_Hlk95916795
	_Hlk95916921
	_Hlk95916966
	_Hlk112763142
	_Hlk45894338
	_Hlk45894815
	_Hlk45894368
	_Hlk112151182
	_Hlk112151223
	_Hlk95389224
	_Hlk95389952
	_Hlk95389270

