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Emergent and possible invasive pest species of weevils in 
Mexico
Robert W. Jones1, Carlos Illescas-Riquelme2, Víctor López-Martínez3,  
Néstor Bautista-Martínez2, and Charles W. O’Brien4

Abstract

Mexico is a center of New World crop origins with many insect species associated with the wild crop relatives, some of which have become pests of 
cultivated plants. Many of these indigenous pests of Mexico are weevils (Coleoptera: Curculionidae), and some represent potential quarantine pests. 
In the present work, we present some of the most important species of weevils considered as crop pests, which are presently restricted primarily to 
Mexico with the potential to invade other regions. We also present species of weevils exotic to Mexico, considered by national quarantine authorities 
to be possible threats to Mexican agriculture. Potential quarantine weevil pests for avocado include Conotrachelus aguacatae Barber, Conotrachelus 
perseae Barber, Heilipus lauri Boheman, Heilipus albopictus Champion, and Copturus aguacatae Kissinger (all Coleoptera: Curculionidae). For guava, 
species include Conotrachelus dimidiatus Champion and Conotrachelus copalensis Salas-Araiza and Romero-Nápoles (both Coleoptera: Curculioni-
dae). Weevil pests reported with quarantine importance for sugar cane are Sphenophorus incurrens Gyllenhal (Coleoptera: Dryophthoridae), Apinocis 
angustus (Casey), and Apinocis subnudus (Buchanan) (both Coleoptera: Curculionidae). The weevil Rhyssomatus nigerrimus Fåhraeus (Coleoptera: 
Dryophthoridae) recently has been observed damaging soybeans in northern and southern Mexico. Cactophagus spinolae Gyllenhal (Coleoptera: 
Dryophthoridae) is a generalist cactus pest. Scyphophorus acupunctatus Gyllenhal (Coleoptera: Dryophthoridae) is a well-known pest of cultivated 
and wild agaves. Several species of Epicaerus (Coleoptera: Curculionidae) have been reported on various crops in restricted areas including, among 
others, Epicaerus operculatus (Say) on garlic, and Epicaerus cognatus Sharp (both Coleoptera: Curculionidae) on potato. Amphidees latifrons (Sharp) 
(Coleoptera: Curculionidae) has been reported from apples in localized regions of northern Coahuila. Weevils exotic to Mexico of quarantine concern 
are Naupactus cervinus Boheman, Diaprepes abbreviatus (L.) (both Coleoptera: Curculionidae), and Rhynchophorus ferrugineus (Olivier) (Coleoptera: 
Dryophthoridae).

Key Words: Coleoptera; crops; tropical fruits; quarantine

Resumen

México es un centro origen de cultivos del Nuevo Mundo, con muchas especies de insectos asociadas con plantas silvestres, parientes de los cultivos. 
Algunos insectos se han convertidos en plagas de las plantas cultivadas. Muchas de estos insectos son picudos o gorgojos (Coleoptera: Curculioni-
dae) nativas de México y varias son plagas cuarentenarias potenciales. En el presente trabajo, presentamos algunas de las especies de picudos más 
importantes que se consideran plagas de algunos cultivos que actualmente están restringidas principalmente a México y con potencial a invadir otras 
regiones. También, presentamos algunas de las especies de picudos exóticos a México que se consideran más importantes como plagas potenciales 
a la agricultura mexicana por las autoridades nacionales. Los picudos como plagas cuarentenarias potenciales del aguacate incluyen Conotrachelus 
aguacatae Barber, Conotrachelus perseae Barber, Heilipus lauri Boheman, Heilipus albopictus Champion, and Copturus aguacatae Kissinger (to-
do Coleoptera: Curculionidae). Para guayaba, las especies son Conotrachelus dimidiatus Champion and Conotrachelus copalensis Salas-Araiza and 
Romero-Nápoles (ambos Coleoptera: Curculionidae). Los picudos reportados como plagas de importancia cuarentenaria para caña de azúcar son 
Sphenophorus incurrens Gyllenhal (Coleoptera: Dryophthoridae), Apinocis angustus (Casey), and Apinocis subnudus (Buchanan) (ambos Coleoptera: 
Curculionidae). El picudo Rhyssomatus nigerrimus Fåhraeus (Coleoptera: Dryophthoridae) recientamente ha sido observado dañando soya en el nor-
te y sur de México. Cactophagus spinolae Gyllenhal (Coleoptera: Dryophthoridae) es una plaga generalista de cactus. Scyphophorus acupunctatus Gy-
llenhal (Coleoptera: Dryophthoridae) es una plaga bien reconocida de agaves, ambas cultivadas, y silvestres. Varias especies de Epicaerus (Coleoptera: 
Curculionidae) ha sido reportadas en varios cultivos en lugares restringidos incluyendo a Epicaerus operculatus (Say) sobre ajo y Epicaerus cognatus 
Sharp (ambos Coleoptera: Curculionidae) sobre papa. Amphidees latifrons (Sharp) (Coleoptera: Curculionidae) ha sido reportado en manzanas en 
zonas localizadas en el norte de Coahuila. Picudos exóticos a México de preocupación en términos cuarentenarios son Naupactus cervinus (Bohe-
man), Diaprepes abbreviatus (L.) (ambos Coleoptera: Curculionidae), y Rhynchophorus ferrugineus (Olivier) (Coleoptera: Dryophthoridae).

Palabras Claves: Coleoptera; cuarentena; cultivos; frutos tropicales
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Mexico, together with northern Central America, is considered one 
of the 8 centers of crop origins of the world (Harlan 1971). Many in-
sect species were undoubtedly associated with the ancestors of these 
crops or their close relatives in this region, and now have adapted to 
and become important pests of these domesticated and widely culti-
vated species. Some of these indigenous species already have invaded, 
and become important pests of crops in regions beyond the borders 
of Mesoamerica. One of the most famous of these is the cotton boll 
weevil which appeared in southern Texas in the late 19th century, and 
subsequently invaded cotton growing regions of the southern US and 
later South America (Burke et al. 1986). However, there are many in-
digenous insect pests that still remain confined to Mesoamerica, and 
are found on wild and cultivated hosts in the region.

Of the indigenous pests of Mexico, many are weevils (Coleoptera: 
Curculionidae). Weevils are of particular importance for quarantine for 
several reasons. First, many weevils have high specificity to cultivars, 
the apparent result of evolution over extended periods on ancestral 
species of cultivars or their close relatives (Burke et al. 1986; Patrock & 
Schuster 1992; Alvarado et al. 2017). Second, many weevil pests feed 
directly on the harvested product of crops, such as fruits and seeds. Fi-
nally, weevils often are difficult to detect and control due to endophytic 
feeding of the larvae (Anderson 1995; Thomas et al. 1995; Augustin et 
al. 2012).

Several weevil species have gained notice recently in agricultural 
sectors of Mexico for the damage they have caused and their abun-
dance in various crops and, therefore, represent possible invasive 
pests for other regions of the world (Pérez-De la O et al. 2014a, b; Ruiz-
Montiel et al. 2015). These species represent possible emergent pests, 
some of which have been reported only recently as pests, whereas oth-
ers previously have been considered occasional pests that now have 
become more damaging in recent years.

In the present work (Figs. 1–18), we provide information on some 
of the most important weevils considered to be crop pests in Mexico. 
They are presently restricted primarily to the country, but have the 
potential to invade other regions. The weevils represent 2 types of po-
tential invaders. The first are the indigenous pests of crops that are 
relatively well-known to Mexican entomologists, but have yet to ex-
tend their range beyond national borders. The second are weevil spe-
cies that were considered previously as non-pests or minor pests, but 
that have emerged recently as principal crop pests in some regions in 
Mexico or Central America. Although some of these species are pres-
ent outside of Mexico, they may represent distinct biotypes that have 
arisen within Mexico with the potential to become principal pests in 
other regions. Finally, we also present other species of weevils exotic 
to Mexico, presently considered by national quarantine authorities as 
potential threats to Mexican agriculture.

The information presented here is from a review of the existing lit-
erature, and from reports and information received from growers and 
government agencies seeking identification and management recom-
mendations. Specimens were sent either directly to one of the authors 
for identification, or relayed from other entomologists. Biological and 
distributional data also were gathered in the field in affected areas.

Weevil Pests of Avocado

Conotrachelus perseae Barber (Coleoptera: Curculionidae) (Fig. 1) 
is very similar to Conotrachelus aguacatae Barber (Coleoptera: Coleop-
tera) in morphology and the characteristics of crop damage, but it has 
a greater distribution that extends from Mexico into northern Central 
America and Costa Rica. In Mexico, it is reported from the states of 
Puebla, Oaxaca, Veracruz, Guanajuato, Hidalgo, Michoacán, Puebla, 
Chiapas, and the state of Mexico (Castañeda-Vildózola et al. 2015; 

Vázquez et al. 2015). Despite this wide distribution and its importance 
as a primary pest of avocado, internal Mexican quarantine regulations 
have prevented this weevil from entering the principal commercial 
production areas of avocado in the center of the country. Morphologi-
cal characters to distinguish C. perseae and C. aguacatae are given in 
Bautista-Martínez (2006).

Conotrachelus aguacatae (Fig. 2), the Mexican avocado seed borer 
or small seed weevil, is endemic to Mexico and Guatemala, and is a 
fruit pest of avocado. The female penetrates the mesocarp tissues 
with her rostrum and places the egg near the seed. The emerging larva 
feeds on the mesocarp and can move into the seed, causing direct 
damage and loss of avocado fruit (Coria-Ávalos 1999). This species is 
not in the principal regions of avocado cultivation in Michoacán (Bau-
tista-Martínez 2006).

Heilipus lauri Boheman (Coleoptera: Curculionidae) (Fig. 5), the av-
ocado seed weevil or large seed weevil, is found in Mexico (Veracruz, 
Guerrero, Hidalgo, Morelos, and the state of Mexico), Central America, 
and Colombia (O’Brien & Wibmer 1982; Wibmer & O’Brien 1986). 
Damage is similar to that of C. perseae and C. aguacatae, although due 
to the larger size, the degree of damage by a single larva is greater. Eggs 
are placed in mesocarp near the seed, and upon eclosion, the larvae 
move into the seed to feed (Castañeda-Vildózola 2008). Evidence of 
the infestation of larvae is given by the presence of white exudates 
around the oviposition hole. The time from oviposition to emergence 
was a mean of 74.7 d at 26 °C in the laboratory (Castañeda-Vildózola 
2008). This species is not in the principal regions of avocado cultivation 
in Michoacán (Bautista-Martinez 2006).

Heilipus albopictus (Champion) (Curculionidae: Molytinae) (Fig. 
6) bore into the stems and trunks of avocado trees as larvae, and oc-
casionally damage fruit. It has been reported in Hidalgo, Morelos, 
the state of Mexico (Morrone 2003; Castañeda-Vildózola et al. 2010; 
López-Martínez et al. 2015), and Nayarit (Soto-Hernández et al. 2013). 
The importance of the damage from larval feeding of this species is not 
well established, although there are reports that the damage can cause 
the death of avocado trees (Muñiz-Vélez et al. 2015).

Copturus aguacatae Kissinger (Coleoptera: Curculionidae) (Fig. 7), 
the avocado twig borer or avocado branch weevil, is a species endemic 
to Mexico. Females oviposit in the young buds and shoots of avocado 
trees, and larvae bore in small stems, larger branches, and the trunk 
(Muñiz 1959; Coria-Avalos 1999). In the state of Michoacán, the weevil 
infestations are greatest at around 1,200 masl where infestation rates 
can reach 100% of trees, and these rates decrease with altitude (Coria-
Avalos et al. 2007). The life cycle is relatively long, with time from ovi-
position to sexual maturity of adults in the field calculated at a mean 
of 285 d (Talavera & Padilla 2003).

Weevil Pests of Guava

Conotrachelus dimidiatus Champion (Coleoptera: Curculionidae) 
(Fig. 3) is one of the principal pests of guava in Mexico. The species 
is found also in Honduras and Guatemala (O’Brien & Wibmer 1982). 
Guava fruits are damaged when females oviposit into the mesocarp 
and larvae penetrate the interior of the fruit, blackening the mesocarp 
and seeds, and causing fermentation and fruit yellowing (Aragón et 
al. 2015). The main damage occurs in the upper and inside zone of in-
fested trees (Tafoya et al. 2010). When fruit is absent, adults often feed 
on terminal buds and affect terminal growth (personal observation).

Conotrachelus copalensis Salas and Romero (Coleoptera: Curcu-
lionidae) (Fig. 4) was described in 2012, and has been reported only for 
the central Mexican states of Guanajuato and Aguascalientes (Salas-
Araiza & Romero-Nápoles 2012). Its biology is similar to C. dimitiatus. 
The females of C. copalensis oviposit in the mesocarp, and the larvae 
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feed in the interior of the fruit. Up to 70% of the fruit of a tree can be in-
fested with this weevil in Guanajuato (Salas-Araiza & Romero-Nápoles 
2012).

Weevil Pests of Sugar Cane

Sphenophorus incurrens Gyllenhal (Coleoptera: Dryophthoridae) 
(Fig. 8) is a recognized pest of sugar cane in Mexico and Central Amer-

ica, and its importance has increased in recent years in the state of 
Morelos (Pérez-De la O et al. 2014a) and Veracruz (Ruiz-Montiel et al. 
2015; Domínguez-Monge et al. 2017). Principal damage is by the larvae 
which feed on and in stems, rhizomes, and roots (Ruiz-Montiel et al. 
2015). It is unknown if the increased importance of this species as a 
pest of sugar cane in Mexico is due to genetic changes in populations 
or host shifts spurred by climate change, but the present situation in-
creases the possibility of invasion by this species into uninfested areas.

Figs. 1-18. (1) Conotrachelus perseae Barber; (2) Conotrachelus aguacatae Barber; (3) Conotrachelus dimidiatus Champion; (4) Conotrachelus copalensis Salas and 
Romero; (5) Heilipus lauri (Boheman); (6) Heilipus albopictus (Champion); (7) Copturus aguacatae Kissinger; (8) Sphenophorus incurrens Gyllenhal; (9) Scyphopho-
rus acupunctatus Gyllenhal; (10) Cactophagus spinolae (Gyllenhal); (11) Apinocis subnudus (Buchanan); (12) Rhyssomatus nigerrimus (Fåhraeus); (13) Epicaerus 
operculatus (Say); (14) Epicaerus cognatus Sharp; (15) Amphidees latifrons (Sharp); (16) Naupactus cervinus (Boheman); (17) Epicaerus aurifer Boheman; (18) 
Epicaerus mexicanus Boheman.
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Apinocis subnudus (Buchanan) (Coleoptera: Curculionidae) (Fig. 
11) and Apinocis angustus (Casey) (Coleoptera: Curculionidae) have 
been considered as possible emergent pests in Mexico. Although 
smaller than S. incurrens, the site of damage is similar, and larvae 
feed in stems, shoots, and roots. Growers in some areas now consider 
this pest more important than the better-known pyralid and crambid 
(Lepidoptera) stalk borers (Pérez-De la O et al. 2014b). Apinocis an-
gustus (Casey) is reported from the state of Morelos (Pérez-De la O 
et al. 2014b) and A. subnudus (Buchanan) has been identified from 
Veracruz (Ruiz-Montiel et al. 2015). However, characters defining spe-
cies limits of Apinocis are poorly defined, and the situation is further 
complicated by the possibility that some species may represent recent 
introductions from South America (J. Prena, personal communication). 
Further studies of the genus, including molecular analysis, are needed 
to better identify species, their geographic distributions in Mexico, and 
to determine origins.

A New Weevil Pest of Soybean

Rhyssomatus nigerrimus (Fåhraeus) (Coleoptera: Curculionidae) 
(Fig. 12), first described in 1837, was reported from Mexico, Panama, 
Lesser Antilles, Honduras, Guatemala, and Belize by Champion (1903). 
The species is listed from the state of Guanajuato by Salas-Araiza et al. 
(2001), where it was reported to be associated with various plant spe-
cies. This widespread weevil was first reported feeding on soybeans in 
Mexico by López-Guillén et al. (2012) from 2 widely separated locali-
ties: (1) southeastern Tamaulipas, near Tampico, and (2) in southeast-
ern Chiapas, near Tapachula. Damage was considerable at both sites, 
and up to 48% of the soybean pods were lost. The adult feeds on both 
the vegetative and reproductive parts.

Weevil Pests of Cactaceae and Asparagaceae

Cactophagus spinolae (Gyllenhal) (Coleoptera: Dryophthoridae) 
(Fig. 10), is a well-known weevil pest of Mexico, and is widely distrib-
uted across the country where it feeds on commercial and native Cac-
taceae and Asparagaceae. The species is considered the principal pest 
of prickly pear, Opuntia spp. (Cactaceae), in Central Mexico, and has 
a large number of reported hosts in the Transmexican Volcanic Belt 
(López-Martínez et al. 2016). The weevil was introduced as a natural 
enemy of Opuntia spp. in Africa (Sellers 1952).

The agave weevil, Scyphophorus acupunctatus Gyllenhal (Coleop-
tera: Dryophthoridae) (Fig. 9), is a serious pest of cultivated and wild 
agaves (Asparagaceae) (Figueroa-Castro et al. 2016), and of the orna-
mental Polianthes tuberosa L. (Asparagaceae) (López-Martínez et al. 
2011). The damage caused by this pest can severely affect yield and 
quality of agaves, particularly the tequila agave, Agave tequilana We-
ber (Asparagaceae) (Solís-Aguilar et al. 2001), as well as increasing pes-
ticide applications on ornamental P. tuberosa (personal observation). 
This species has expanded its natural distribution within the US, and 
into South America and Europe (Molina 2013).

Entimine Weevil Pests of Various Crops

Several species of Epicaerus (Coleoptera: Curculionidae), endemic 
to Mexico, recently have gained notice in agricultural sectors of Mexico 
for causing crop damage. Epicaerus operculatus (Say) recently has been 
reported as a pest of garlic (Amaryllidaceae) in the region of Tepeaca 
in the state of Puebla, where larvae were found feeding on the bulbs 
and rhizomes at plant infestation rates greater than 50% (Vicencio et 
al. 2017). We found no reports of this weevil as a pest of garlic in other 
production regions of the country. The Mexican endemic, Epicaerus 
cognatus Sharp (Fig. 14), is a pest of potato in Hidalgo, Puebla, Tlaxcala, 

and Veracruz (Muñiz-Vélez 2001; Bautista-Martínez 2006). Several oth-
er species of Epicaerus are localized alfalfa (Fabaceae) pests including, 
Epicaerus curvipes (Sharp), Epicaerus vilis Sharp, and Epicaerus aurifer 
Boheman (Fig. 17) (Muñiz-Vélez 2001). This latter species, along with 
Epicaerus bicolor Sharp and Epicaerus mexicanus Boheman (all Cole-
optera: Curculionidae) (Fig. 18), are reported as pests of sugar cane 
(Muñiz-Vélez et al. 2015), and E. mexicanus is reported as a pest of cit-
rus, and is found in Mexico and the Rio Grande Valley of Texas (O’Brien 
& Wibmer 1982; Woodruff 1985; French & Skaria 2001).

Amphidees latifrons (Sharp) (Coleoptera: Curculionidae) (Fig. 15) 
is another species of the subfamily Entiminae that has an interesting 
and markedly localized association with cultivated apples. This species 
has been reported from the Sierra de Arteaga, in Coahuila by Guerrero 
et al. (2004). This species feeds on leaves, apple buds, and fruits as 
adults, and on secondary roots of apple trees as larvae. The species is 
parthenogenic and apterous. Within its localized distribution, the wee-
vil is a principal pest and can damage up to 70% of the apple blossoms 
(Guerrero et al. 2004).

Exotic Weevils of Quarantine Concern for Mexico

The weevils of foremost concern for the Mexican Quarantine Agen-
cy, the National Service of Health, Safety and Quality of Agricultural 
Food Products (SENASICA: Servicio Nacional de Sanidad, Inocuidad y 
Calidad Agroalimentaria) are the fuller rose weevil, Naupactus cervi-
nus Boheman (Coleoptera: Curculionidae) (Fig. 16), the diaprepes root 
weevil, Diaprepes abbreviatus (L.) (Coleoptera: Curculionidae), and 
the red palm weevil, Rhynchophorus ferrugineus (Olivier) (Coleoptera: 
Dryophthoridae). The fuller rose weevil is present in Mexico and of 
concern because of possible quarantine restrictions of exports of cit-
rus to countries in Asia. The diaprepes root weevil does not occur in 
Mexico, but is of concern for the citrus industry, given its impact on 
this crop in countries with similar tropical climates. The species would 
be expected to have little trouble colonizing the citrus producing re-
gions of Mexico. The red palm weevil, eradicated in California in 2015 
after an unfortunate introduction in 2010, remains of high concern to 
quarantine officials due to the high potential of the species to damage 
palm trees.

Discussion

There are several factors to consider in evaluating the risk of the 
weevil pests presented here as possible quarantine invaders to other 
regions. Concerning the well-known indigenous pests of avocado and 
guava (Conotrachelus spp., Helipus spp., and C. aguacatae), the cul-
tivated acreage of the host of these weevils, especially avocado, has 
expanded greatly in the past 10 yr due to the high value and demand 
of the crop (Peterson & Orden 2008; Barsimantov & Antezana 2012). 
Changes in land tenure laws in Mexico have facilitated the conversion 
of forest to tropical fruit production, resulting in land degradation and 
forest fragmentation (Bravo-Espinosa et al. 2014). The increased area 
of cultivation of these native fruits makes the detection of pests more 
problematic, and also increases the chance of contact of cultivated 
plants with indigenous populations of the weevils on their uncultivated 
(wild) hosts. This situation requires the continued monitoring for pests 
in production areas and sustaining the internal quarantine measures 
between infested and non-infested areas.

Among the several factors that may have promoted new host shifts 
and adaptation of weevils to cultivated hosts in Mexico, habitat loss 
and climate change are certainly possible culprits. Mexico was consid-
ered among the top 10 countries with the largest annual net loss of 
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forest area from 1990 to 2010 (FAO 2010). Loss of natural vegetation 
may force weevils, such as the polyphagous species of Entiminae and 
Rhyssomatus nigerrimus mentioned above, to disperse and adapt to 
other habitats and host plants, including cultivated crops. Combined 
with habitat loss, climate change can further promote this process. In 
many regions of Mexico, the principal effects of climate change are 
predicted to be variations in patterns of precipitation (Cambrón-San-
doval et al. 2014; Herrera-Pantoja & Hiscock 2015; Molina-Navarro et 
al. 2016). This variation will be most evident in its effect on the highly 
seasonal rain patterns of much of Mexico, and consequently will affect 
the phenology and appearance of established host plants, further pro-
moting dispersal and host switching of weevils.

Clearly, monitoring of the species of weevils mentioned herein, as 
well as detection of possible new weevil pests, is critical in the pre-
vention of Mexican weevils becoming exotic species in other regions. 
Monitoring may be greatly aided by use of pheromone trapping, such 
as has been used for the agave weevil (Figueroa-Castro et al. 2016), 
and development of new trapping methodologies for other weevil spe-
cies are needed. Habitat niche modeling analyses (López-Martínez et 
al. 2016) can be used to indicate areas of probable infestations and 
suggest the most probable routes of dispersion.

Acknowledgments

This work and the first author’s participation in the symposium 
“Potential Invasive Pest Weevil Species of the World” held at the XXV 
International Congress of Entomology, on 30 Sep 2016 in Orlando, Flor-
ida, USA,was sponsored in part by REFAMA, “Red de Biología, Manejo 
y Conservación de la Fauna Nativa en Ambientes Antropizados “ (Net-
work for the Conservation of Native Fauna in Human-Altered Habitats), 
a multi-institutional project supported by CONACYT (Consejo Nacional 
de Ciencia y Tecnología) in Mexico. The third author was supported 
by a grant by the Programa para el Desarrollo Profesional Docente 
en Educación Superior (DSA/103.5/16/2609) for studies on pests of 
quarantine importance. The authors also thank the organizers of the 
symposium for the invitation to be included in the symposium and this 
publication.

References Cited

Alvarado A, Jones RW, Pedraza-Lara C, Alvarado Villanueva O, Pfeiler E. 2017. 
Reassessment of the phylogeography and intraspecific relationships of 
western and eastern populations of the boll weevil, Anthonomus grandis 
Boheman (Coleoptera: Curculionidae) in North America. Biological Journal 
of the Linnaean Society 122: 29–45.

Anderson RS. 1995. An evolutionary perspective on diversity in Curculionoidea. 
Memoirs of the Entomological Society of Washington 14: 103–118.

Aragón GA, Pérez TBC, Vera CDA, Trejo VR, Mota NHB. 2015. Hábitos reproduc-
tivos del picudo de la guayaba Conotrachelus dimidiatus (Coleoptera: Cur-
culionidae) en Calvillo, Aguascalientes. Entomología Mexicana 2: 613–618.

Augustin S, Boonham N, De Kogel WJ, Donner P, Faccoli Lees M, Marini DC, Mori 
N, Toffolo EP, Quilici S, Roques A, Yart A, Battisti A. 2012. A review of pest 
surveillance techniques for detecting quarantine pests in Europe. EPPO Bul-
letin 42: 515–551.

Barsimantov J, Antezana JN. 2012. Forest cover change and land tenure change 
in Mexico’s avocado region: is community forestry related to reduced defor-
estation for high value crops? Applied Geography 32: 844–853.

Bautista-Martínez N. 2006. Insectos plaga: una guía ilustrada para su identifi-
cación. Colegio de Posgraduados, Montecillo, Estado de México, Mexico.

Bravo-Espinosa M, Mendoza ME, Carlón Allende T, Medina L, Sáenz-Reyes JT, 
Páez R. 2014. Effects of converting forest to avocado orchards on topsoil 
properties in the Trans-Mexican volcanic system, Mexico. Land Degradation 
& Development 25: 452–467.

Burke HR, Clark WE, Cate JR, Fryxell PA. 1986. Origin and dispersal of the boll 
weevil. Bulletin of the Entomological Society of America 32: 228–238.

Cambrón-Sandoval VH, García-Rubio OR, Suzán-Azpiri H, Luna-Soria H. 2014. 
Capítulo 1, Escenario geográfico del estado de Querétaro, pp. 10–20 In 
Suzán-Azpiri H, Cambrón-Sandoval VHOR, García-Rubio A, Guevara-Escobar 
A, Luna-Soria H, González-Sosa E [eds.], Elementos Técnicos del Programa 
de Acción Ante el Cambio Climático-Querétaro. Universidad Autónoma de 
Querétaro, Oro, México.

Castañeda-Vildózola A. 2008. Bioecología del barrenador grande de la semi-
lla de aguacate Heilipus lauri Boheman (Coleoptera: Curculionidae) en la 
región central de México. Dissertation. Colegio de Posgraduados, Monte-
cillo, Texcoco, Estado de Mexico, Mexico.

Castañeda-Vildózola Á, Franco-Mora O, Alemán JCR, Ruiz-Montiel C, Váldez-
Carrasco J, Equihua-Martínez A. 2015. New distribution records of the small 
avocado seed weevil, Conotrachelus perseae Barber (Coleoptera: Curcu-
lionidae), in Mexico and notes on its biology. The Coleopterists Bulletin 69: 
267–271.

Castañeda-Vildózola Á, Franco-Mora O, Equihua-Martinez A,Valdez-Carrasco J, 
González-Herrera A. 2010. New records of Heilipus albopictus Champion 
(Coleoptera: Curculionidae) infesting avocado trees in Mexico. Boletín del 
Museo de Entomología de la Universidad del Valle 11: 11–14.

Champion GC. 1903. Biologia Centrali-Americana. Insecta. Coleoptera. Rhyn-
chophora. Curculionidae. Curculioninae 4, Part 3. Forgotten Books, London, 
United Kingdom.

Coria-Avalos VM. 1999. Ciclo de vida, fluctuación poblacional y control del bar-
renador de la semilla del aguacate (Conotrachelus perseae Barber, C. agua-
catae B.) (Coleoptera: Curculionidae) en Ziracuaretro, Michoacán, México. 
Revista Chapingo serie Horticultura 5: 313–318.

Coria-Avalos VM, Pescador VMA, López E, Lezama Salgado R, López M, Vidales 
A, Muñoz J. 2007. Autoecologia del barrenador de ramoas Copturus agua-
catae Kissinger (Coleoptera: Curculionidae) del aguacate en Michoacán, 
México, pp. 12–16 In Proceedings of the VI World Avocado Congress, 11 
Nov 2007, Viña del Mar, Chile.

Domínguez-Monge S, Domínguez-Monge M, Blanco-Méndez M, Rosas-Porras 
T, López-Vera EE, Campos-Figueroa M. 2017. Ocurrencia de Sphenophorus 
incurrens Gyllenhal en la Región Centro de Veracruz, México. Southwestern 
Entomologist 42: 927–930.

FAO (Food and Agriculture Organization of the United Nations). 2010. Global 
forest resources assessment 2010. FAO, Rome, Italy.

Figueroa-Castro P, González-Hernández H, Carrillo-Sánchez JL, Solís-Aguilar JF, 
Real-Laborde JI, Rojas JC. 2016. Effect of the height and distribution pat-
tern of pheromone-baited traps on the capture of Scyphophorus acupunc-
tatus (Coleoptera: Dryophthoridae) on blue agave (Asparagales: Asparaga-
ceae). Florida Entomologist 99: 297–299.

French JV, Skaria M. 2001. Citrus root weevil and tree decline in Texas citrus. The 
Entomological Society of America 2001 Annual Meeting, 9–12 Dec 2001, 
San Diego, California, USA. (online) https://esa.confex.com/esa/2001/tech-
program/paper_2882.htm (last accessed 10 Apr 2019).

Guerrero R, Lezcano BE, Sánchez VJA, Corrales RVM, Landeros FJ. 2004. Biología 
del picudo de la yema del manzano, Amphidees latifrons (Sharp) (Coleop-
tera: Curculionidae). Acta Zoológica Mexicana (n.s.) 20: 265–272.

Harlan JR. 1971. Agricultural origins: centers and noncenters. Science 174: 
468–474.

Herrera-Pantoja M, Hiscock KM. 2015. Projected impacts of climate change on 
water availability indicators in a semi-arid region of central Mexico. Environ-
mental Science & Policy 54: 81–89.

López-Guillén G, Terán-Vargas AP, Ruiz JG, Lara JSJ, Rosado-Neto GH, O’Brien 
CW, Cruz-López L, Rodríguez-Del-Bosque LA, Alatorre-Rosas R. 2012. 
First record of Rhyssomatus nigerrimus (Curculionidae: Molytinae: 
Cleogonini) infestations in soybeans in Mexico. Florida Entomologist 95: 
524–528.

López-Martínez V, Alia-Tejacal I, Andrade-Rodríguez M, García-Ramírez M, Ro-
jas JC. 2011. Daily activity of Scyphophorus acupunctatus (Coleoptera: Cur-
culionidae) monitored with pheromone-baited traps in a field of Mexican 
tuberose. Florida Entomologist 94: 1091–1093.

López-Martínez V, Pérez-De la O NB, Ramírez-Bustos II, Alia-Tejacal I, Jiménez-
García D. 2016. Current and potential distribution of the cactus weevil, Cac-
tophagus spinolae (Coleoptera: Curculionidae), in Mexico. The Coleopterists 
Bulletin 70: 327–334.

López-Martínez V, Toledo-Hernández VH, Corona-López AM. 2015. Heilipus al-
bopictus (Champion) (Coleoptera: Curculionidae) en San Andrés de la Cal, 
Morelos: cerca de la zona aguacatera. Acta Agrícola y Pecuaria 3: 107–108.

Molina DM. 2013. Contribución al conocimiento de la distribución actual de la 
especie invasora Scyphophorus acupunctatus Gyllenhal, 1838 (Coleoptera: 
Dryophthoridae) en la Península Ibérica. Revista gaditana de Entomología 
4: 11–16.

Molina-Navarro E, Hallack-Alegría M, Martínez-Pérez S, Ramírez-Hernández J, 
Mungaray-Moctezuma A, Sastre-Merlín A. 2016. Hydrological modeling and 

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 15 Aug 2024
Terms of Use: https://bioone.org/terms-of-use



Jones et al.: Pest species of weevils in Mexico	 485

climate change impacts in an agricultural semiarid region. Case study: Gua-
dalupe River basin, Mexico. Agricultural Water Management 175: 29–42.

Morrone JJ. 2003. Heilipus albopictus (Champion, 1902) Coleoptera: Curculioni-
dae: Molytinae: Molytini. Dugesiana 10: 35–36.

Muñiz VR. 1959. Copturus aguacatae Kissinger, plaga del aguacatero (Persea 
gratissima Gaertn.) en México. Acta Zoológica Mexicana 3: 1–35.

Muñiz-Vélez R. 2001. Algunos curculiónidos en las plantas cultivadas en México. 
Boletín de la Sociedad Mexicana de Entomología 16: 1–11.

Muñiz-Vélez R, Burgos-Dueñas A, Burgos-Dueñas O, López-Martínez V, Burgos-
Solorio A. 2015. Nuevas aportaciones a los Curculionoidea del estado de 
Morelos, México. Folia Entomológica Mexicana (nueva serie) 1: 25–49.

O’Brien CW, Wibmer GJ. 1982. Annotated checklist of the weevils (Curculioni-
dae sensu lato) of North America, Central America, and the West Indies 
(Coleoptera: Curculionoidea). Memoirs of the American Entomological In-
stitute, Gainesville, Florida, USA.

Patrock RJ, Schuster DJ. 1992. Feeding, oviposition and development of the pep-
per weevil, (Anthonomus eugenii Cano), on selected species of Solanaceae. 
Tropical Pest Management 38: 65–69.

Pérez-De la O NB, López-Martínez V, Jiménez-García D, Jones RW. 2014a. Deter-
mination of spatial distribution of Sphenophorus incurrens (Coleoptera: Cur-
culionidae) using GIS in Morelos, Mexico. Florida Entomologist 97: 285–287.

Pérez-De la O NB, López-Martínez V, Jones RW, Aragón AG. 2014b. Apinocis 
angustus (Casey): a possible emergent pest of sugarcane in Mexico. South-
western Entomologist 38: 531–534.

Peterson EB, Orden D. 2008. Avocado pests and avocado trade. American Jour-
nal of Agricultural Economics 90: 321–335.

Ruiz-Montiel C, Illescas-Riquelme CP, Altamirano Hernández U, Jones RW. 2015. 
Nuevos registros de picudos (Coleoptera: Curculionidae) afectando caña de 
azucar (Saccharum officinarum L.) en Veracruz, México. Southwestern Ento-
mologist 40: 427–432.

Salas-Araiza MD, O’Brien CW, Romero-Nápoles J. 2001. Curculionoidea (Insecta: 
Coleoptera) from the state of Guanajuato, Mexico. Insecta Mundi 15: 45–57.

Salas-Araiza MD, Romero-Napoles J. 2012. Species of Conotrachelus (Coleop-
tera: Curculionidae: Molytinae) associated to the guava and new species 
description. Revista Colombiana de Entomología 38: 124–127.

Sellers WF. 1952. The collection of the cactus weevil, Cactophagus spinolae 
(Gylh.), in Mexico and its dispatch to South Africa. Bulletin of Entomological 
Research 43: 43–50.

Solís-Aguilar JF, González-Hernández H, Leyva-Váquez JL, Equihua-Martínez 
A, Flores-Mendoza FJ, Martínez-Garza A. 2001. Scyphophorus acupuncta-
tus Gyllenhal, plaga del agave tequilero en Jalisco, México. Agrociencia 35: 
663–670.

Soto Hernández M, García MO, Carbajal CC. 2013. Fauna de Curculionidae (Co-
leoptera) en huertas de aguacate Hass (Persea americana Mill) en Xalisco, 
Nayarit. Dugesiana 20: 93–98.

Tafoya F, Perales-Segovia C, Gonzalez-Gaona E, Calyecac-Cortero HG. 2010. Fruit 
damage patterns caused by ovipositing females of Conotrachelus dimidiatus 
(Coleoptera: Curculionidae) in guava trees. Psyche: A Journal of Entomol-
ogy 2010: 819532. (online) http://dx.doi.org/10.1155/2010/819532 (last 
accessed 10 Apr 2019).

Talavera CM, Padilla CM. 2003. Reconsideraciones técnicas al ciclo biológico 
del barrenador de ramas del aguacate (Copturus aguacatae Kissinger), pp. 
445–448 In Proceedings of the V World Avocado Congress, 19–24 Oct 2003, 
Granada-Málaga, Spain.

Thomas P, Kannan A, Degwekar VH, Ramamurthy MS. 1995. Non-destructive 
detection of seed weevil-infested mango fruits by X-ray imaging. Posthar-
vest Biology and Technology 5: 161–165.

Vázquez MA, Cruz-López L, Chamé-Vázquez ER. 2015. First record of Conotrach-
elus perseae (Coleoptera: Curculionidae) in Comitán, Chiapas, Mexico. Flor-
ida Entomologist 98: 1252–1253.

Vicencio GM, Martínez NB, Riquelme CPI, Ávila CDJG, Cortero GC. 2017. Epicae-
rus operculatus Say: an emerging pest of Allium crops in Mexico. Southwest-
ern Entomologist 42: 769–775.

Wibmer GJ, O’Brien CW. 1986. Annotated checklist of the weevils (Curculioni-
dae sensu lato) of South America (Coleoptera, Curculionoidea). American 
Entomological Institute, Gainesville, Florida, USA.

Woodruff RE. 1985. Citrus weevils in Florida and the West Indies: preliminary 
report on systematics, biology, and distribution (Coleoptera: Curculionidae). 
Florida Entomologist 68: 370–379.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 15 Aug 2024
Terms of Use: https://bioone.org/terms-of-use


