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Attraction range and inter-trap distance of pheromone-
baited traps for monitoring Scyphophorus acupunctatus 
(Coleoptera: Dryophthoridae) on blue agave
Pedro Figueroa-Castro1, Hilda Rodríguez-Rebollar1, Héctor González-Hernández1,*,  
Juan Fernando Solís-Aguilar2, José Ignacio del Real-Laborde3, 
José Luis Carrillo-Sánchez1, and Julio C. Rojas4

Abstract

Scyphophorus acupunctatus Gyllenhal (Coleoptera: Dryophthoridae) is one of the most important insect pests of wild and cultivated agaves in Mex-
ico. For managing this weevil, it is important to have a method for detecting and sampling its population density. The weevil’s life cycle takes place 
inside the agave plant, which makes sampling of the weevil difficult. The use of traps baited with synthetic pheromone plus agave tissue is a useful 
tool for sampling the population density of this pest. Using the capture-mark-release-recapture method, we investigated the attraction range of traps 
baited with synthetic pheromone plus agave tissue to capture S. acupunctatus. We also evaluated several inter-trap distances to determine the best 
density of traps for monitoring this insect. Our results showed that these traps attracted S. acupunctatus up to a range of 120 m. In addition, we 
found that the cardinal point at which weevils were released affected their recapture. The results also showed that, in general, experiments with the 
longest inter-trap distances captured the most weevils. Thus, traps placed at 100 m in the 1st experiment, 200 m in the 2nd experiment, and 250 m 
in the 3rd experiment captured more weevils than traps placed at shorter distances. Based on our results of attraction range and inter-trap distances, 
we suggest that these pheromone-baited traps could be used for monitoring S. acupunctatus at densities of 1 trap per 6 ha of blue agave crop.

Key Words: aggregation pheromone; trap density; sampling

Resumen

Scyphophorus acupunctatus Gyllenhal (Coleoptera: Dryophthoridae) es la plaga insectil de mayor importancia en agaves silvestres y cultivados en Mé-
xico. Para el manejo de este picudo es importante tener un método de muestreo para monitorear su densidad poblacional, pero debido a que todo su 
ciclo biológico ocurre en el interior de la planta, su muestreo es difícil; así, el uso de trampas con feromona sintética es una opción para su monitoreo. 
En este estudio, se investigó el radio de atracción de trampas cebadas con feromona sintética y tejido de agave para la captura de S. acupunctatus, 
mediante la técnica de captura-marcaje-liberación y recaptura. También se evaluaron diferentes distancias entre trampas para el monitoreo de este 
insecto. Se encontró que las trampas cebadas con feromona sintética y tejido de agave atrajeron a S. acupunctatus hasta en un rango de 120 m. Adi-
cionalmente, encontramos que el punto cardinal en donde se liberaron los insectos afectan la recaptura de los picudos. En cuanto a distancia entre 
trampas, se encontró que las trampas colocadas a las mayores distancias entre sí capturaron más picudos. Así, las trampas colocadas a las mayores 
distancias evaluadas (100, 200 o 250 m) capturaron más picudos que las trampas colocadas a menores distancias. En base a los resultados de este 
estudio, para el monitoreo de S. acupunctatus se sugiere usar estas trampas cebadas con feromona sintética y tejido de agave a una densidad de una 
trampa por cada 6 hectáreas de agave tequilero.

Palabras Clave: feromona de agregación; densidad de trampas; monitoreo

Scyphophorus acupunctatus Gyllenhal (Coleoptera: Dryophthori-
dae) damages a number of wild and cultivated agaves (Asparagales: 
Asparagaceae) in many countries (Vaurie 1971; Waring & Smith 1986). 
In Mexico, this insect is considered the most important pest for several 
cultivated agaves including the blue agave (Agave tequilana Weber 
‘Azul’) (Solís-Aguilar et al. 2001), agave “espadín” (Agave angustifolia 
Haw.), agave “papalote” (Agave cupreata Trel. & Berger) (Barrios et al. 
2006; Aquino Bolaños et al. 2007), henequen (Agave fourcroydes Lem.) 
(Ramírez-Choza 1993), and tuberose (Polianthes tuberosa L.) (Camino 

et al. 2002). This insect pest causes direct damage on agave plants 
when larvae feed on the “bole” or head of agaves, drilling and making 
galleries; the adults also feed on agave, but the damage they cause is 
considered of minor importance. The damage by feeding larvae in blue 
agave has been estimated at about 24.5% of the total volume of the 
blue agave boles (Solís-Aguilar et al. 2001), and about 10.3% in agave 
“espadín” (Aquino Bolaños et al. 2007). Figueroa-Castro et al. (2013) 
found that on blue agave plants with symptoms of bole rot disease, 
the direct damage by the weevils was about 70% of the total tissue of 
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the agave bole. In addition to direct damage, the galleries and wounds 
produced by larvae and egg-laying females may be used as an entry 
for pathogenic organisms (Waring & Smith 1986; González Hernández 
et al. 2007). There is also a possibility that this weevil may be a vector 
of some plant pathogens (Waring & Smith 1986; Aquino Bolaños et al. 
2011).

The chemical ecology of this species has been studied recently in 
order to develop a strategy for monitoring or controlling this weevil 
(Ruiz-Montiel et al. 2003, 2008, 2009; Rojas et al. 2006). Scyphophorus 
acupunctatus males produce an aggregation pheromone, composed of 
2 ketones and 2 alcohols (Ruiz-Montiel et al. 2008) of which 2-methyl-
4-octanone is the major compound. Field experiments showed that 
this compound is sufficient for capturing S. acupunctatus adults (Rodrí-
guez-Rebollar et al. 2012). Recently, a study demonstrated that there 
was a correlation between the weevil population density and the wee-
vils captured on pheromone-baited traps on agave plants (Figueroa-
Castro et al. 2013), suggesting that pheromone traps could be used for 
monitoring this weevil. Nevertheless, several factors associated with 
the trap and attractants need to be optimized before a pheromone-
mediated monitoring system for this weevil can be developed (Rojas 
et al. 2006).

This study was conducted in order to investigate the attraction 
range of traps baited with a synthetic aggregation pheromone plus 
agave tissue, using the capture-mark-release-recapture method, and 
to evaluate several inter-trap distances to determine the best trap den-
sity for monitoring the population density of S. acupunctatus on blue 
agave plantations.

Materials and Methods

TRAP

The trap used was a 4 L white plastic bucket with 4 circular holes 
(each hole 4.0 cm in diameter) made at 1 cm above the trap base. On 
each of these holes, a transparent plastic cone (3.5 cm long, with 4.0 
cm entry and 3.0 cm exit diameter) was attached to the inner wall of 
the bucket to allow the weevils to enter and obstruct their exit from 
the bucket. The materials for making the traps were obtained locally, 
and traps were handmade.

LURE

Lures were obtained from commercial sources (Tequilur, Fe-
roComps, Mexico City, Mexico), and each lure contained 350 mg of 
2-methyl-4-octanone. The pheromone lure dispenser was hung on a 
wire tied to the center and inside the trap lid. In addition, pieces of 
recently cut agave tissue (200 g) were placed in each trap. The agave 
tissue was sprayed with 50 mL of malathion insecticide (Malathion 
1000®, Agricultura Nacional de Jalisco, S. A. de C. V., Tlaquepaque, 
Jalisco, Mexico) (10 mL/L of water) and then placed inside a polyethyl-
ene bag (18.5 × 24.5 cm) on which 40 holes (5 mm in diameter) were 
made to allow the insecticide to contact the incoming weevils. The 
bag with the agave tissue was placed inside the trap. The trap was 
placed at ground level close to agave plants at the agave plantation, 
or in the center of the uncultivated plots. The pheromone dispenser 
was changed monthly, and the agave tissue was replaced every 15 d.

PHEROMONE ATTRACTION RANGE

Three experiments were performed to investigate the pheromone 
attraction range. The 1st experiment was conducted from Aug to Oct 
2008 in a 7-yr-old blue agave plantation “Loma Norte” (20.7000000°N, 

103.6166667°W, 1,260 m asl) located in the municipality of Amatitán, 
Jalisco. The 2nd experiment was conducted from Jan to Feb 2012 in a 
2.5 ha uncultivated plot “El Amatito” (18.3333333°N, 99.1666667°W, 
911 m asl). The 3rd experiment was conducted from Feb to Mar 2012 in 
a 3.5 ha uncultivated plot “El Terrero” (18.3500000°N, 99.1666667°W, 
953 m asl). Plots used in experiments 2 and 3 were weed free at the 
time of the trials. The uncultivated plots were semi flat in topography 
and were located in Quetzalapa at the municipality of Huitzuco de los 
Figueroa, Guerrero.

The weevils used in the 1st experiment were collected in the blue 
agave plantation where the experiment was conducted. The weevils 
used in the 2nd and 3rd experiments were collected in plantations of 
A. angustifolia near to the places where these experiments were estab-
lished. Collected weevils were separated by sex (Ramírez-Choza 1993) 
and kept in plastic containers of 2 L capacity with agave tissue for 1 d 
before they were marked and released. In the 1st experiment, weevils 
were marked in the intersegmental area of the thorax and elytra with 
a Neon Red fluorescent pigment (DayGlo Color Corp. Cleveland, Ohio) 
that is used as marker for other insects (Quintero-Fong et al. 2009). In 
the other experiments, weevils were marked on the elytra and prono-
tum with nail polish (Amour®) of various colors to differentiate the 
weevils released in each evaluated distance. In a preliminary trial, we 
observed that these paints did not affect the survival or behavior of 
weevils. Marked weevils always were released in the afternoon be-
tween 3:00 and 6:00 p.m.

In the 1st experiment, 240 weevils were used, and 10 weevils (5 
males and 5 females) were released at 6 distances from the trap (1, 5, 
10, 20, 50, and 100 m) in each of 4 cardinal points. In the 2nd experi-
ment, 280 weevils were used, and 14 weevils (7 males and 7 females) 
were released at 20, 40, 60, 80, and 100 m from the trap in each of 4 
cardinal points. In the 3rd experiment, 160 weevils were used, and 20 
weevils (10 males and 10 females) were released at 60 and 120 m from 
the trap in each of 4 cardinal points. In these experiments, we evalu-
ated if the responses of weevils to pheromone-baited traps change 
when traps are placed at short (e.g., 1, 5, 10 m) or long (e.g., 20, 50, 60 
m) distances. The number of individuals released in the experiments 
depended on the number of weevils available when the experiments 
were performed. In the 1st experiment, weevils were recollected from 
the traps 5 d after release; in the 2nd and 3rd experiments, weevils 
were recollected each 3rd day, but sometimes, because of logistic 
problems, the recollections were performed each 4th or 5th day. The 
number and sex of weevils recaptured in each release distance were 
recorded.

EFFECT OF THE POINT OF RELEASE ON WEEVIL CAPTURES

The effect of cardinal points where weevils were released on weevil 
captures was evaluated in 1 experiment. The experiment was conduct-
ed from Jan to Feb 2012 in the 2.5 ha uncultivated plot “El Amatito.” 
In this experiment, 120 weevils were used, and 30 weevils (15 males 
and 15 females) were released at 50 m distance from the trap in each 
of 4 cardinal points. Insects used in the experiment were collected in 
plantations of A. angustifolia near to the places where this experiment 
was performed, and they were marked on the elytra and pronotum 
with nail polish (Amour®) of various colors to differentiate the weevils 
released in each cardinal point. Weevils were recollected at 1, 2, 4, 8, 
11, 15, and 20 d after release.

EFFECT OF INTER-TRAP DISTANCE ON WEEVIL CAPTURES

Three experiments were conducted to determine the best inter-
trap distance for monitoring S. acupunctatus on blue agave. The 1st ex-
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periment was performed from Nov to Dec 2007 in a 5-yr-old blue agave 
plantation “Bajio Norte” (20.7000000°N, 103.6166667°W, 1,450 m asl) 
located in the municipality of El Arenal, Jalisco. The 2nd and 3rd experi-
ments were carried out from Sep 2012 to Jan 2013 in a 2-yr-old blue 
agave 60 ha plantation “El Molino” (20.7166667°N, 103.9166667°W, 
1,314 m asl) located in the municipality of Ahualulco de Mercado, 
Jalisco.

In the 1st experiment, 5 inter-trap distances (5, 10, 20, 50, and 100 
m) with 4 replications were evaluated. In the 2nd experiment, 3 inter-
trap distances (100, 150, and 200 m) with 8 replications were evalu-
ated. In the 3rd experiment, 2 inter-trap distances (200 and 250 m) 
with 4 replications were evaluated. All experiments were carried out in 
a completely randomized experimental design. Weevils were collected 
from traps every 15 d. The number and sex of weevils captured in each 
trap were recorded.

STATISTICAL ANALYSES

All statistical analyses were made using SAS statistical software ver-
sion 9.0 (SAS Institute 2004). The recapture percentage at each evalu-
ated distance in the pheromone attraction range experiments was cal-
culated using the following formula: recapture percentage = [(number 
of recaptured weevils) (100)] / number of marked released weevils. 
A correlation analysis between the release distance of weevils and 
the recapture percentage was conducted for the first 3 experiments. 
When a correlation was found, the data were fitted to a linear regres-
sion model [Y = βo + β1X, where: Y = recapture percentage, X = release 
distance, βo = intercept, β1 = model parameter (unknown)]. In the 3rd 
experiment of attraction range of pheromone-baited traps, the data 
were analyzed with a chi-squared test as a contingency table 2 × 2 (re-
capture × distance). Data from the experiment on the effect of cardinal 
points on weevil captures were also analyzed with chi-squared tests 
as a contingency table 2 × 4 (recapture × cardinal point). The data of 
the 1st experiment of attraction range of pheromone-baited traps, and 
the data of the 3 inter-trap distance experiments were analyzed by an 
analysis of variance using the procedure Proc GLM; previously, data 
were analyzed for normality (Shapiro–Wilk test) and variance homo-
geneity (Bartlett test) and transformed if necessary. Treatment means 
were separated with Tukey’s test (a = 0.05). A chi-squared test was 
applied to determine if significant differences between the number of 
females and males caught in the traps existed.

Results

PHEROMONE ATTRACTION RANGE

In the 1st experiment (blue agave plantation), there were differ-
ences between treatments (F = 14.23; df = 5,18; P < 0.0001), but there 
was no correlation between the release distance of weevils and the 
recapture percentage (r = −0.78; P = 0.119). The highest recapture per-
centage was obtained when weevils were released 1 m from the trap 
(Fig. 1). More females (81%) than males were recaptured (χ2 = 19.69; 
P < 0.001).

In the 2nd experiment (uncultivated plot), we observed that most 
of the recaptured weevils were recovered in the trap during the first 4 
d after release (Fig. 2), but some weevils were recaptured up to 22 d af-
ter release. There was a negative correlation between the release dis-
tance of weevils and the recapture percentage (r = −0.97; P = 0.0046), 
and the estimated regression model was Y = 63.389 − 0.56245 (dis-
tance), r2 = 0.9513. In this experiment, the same proportion of males 
and females (χ2 = 3.48; P = 0.06) was recaptured.

In the 3rd experiment (uncultivated plot), we found that the aga-
ve weevils were attracted to the pheromone-baited traps up to 120 
m (Fig. 3). More weevils were recaptured when the marked weevils 
were released at 60 m (recapture = 21.25%) than at 120 m (recapture 
= 6.25%) (χ2 = 8.18; P = 0.0042). Most of the recaptured weevils were 
recovered during the first 8 d after release, but some weevils were 
recaptured at 20 d after release. More females (77.27%) than males 
were recaptured (χ2 = 6.55; P = 0.011).

EFFECT OF THE POINT OF RELEASE ON WEEVIL CAPTURES

The results showed that the cardinal point at which weevils were 
released affected the recapture percentage (Fig. 4) (χ2 = 25.91; P < 
0.001). From the north, 53% of marked weevils released at this point 
were recaptured, from the south 50%, from the east 43%, and from 
the west 27%. Most of the weevils were recaptured during the first 8 
d after release, but some weevils were recaptured up to 15 d after re-
lease. There was no significant difference in the sex ratio of recaptured 
weevils (χ2 = 1.23; P = 0.267).

Fig. 1. Percentage of marked weevils recaptured in an experiment performed 
in a blue agave plantation to evaluate the attraction range of pheromone-baited 
traps. Weevils were released at 6 distances from pheromone-baited traps and 
recovered 5 d after release. Bars with similar letters are not significantly differ-
ent (Tukey’s test, a = 0.05).

Fig. 2. Cumulative percentage of marked weevils recaptured in an experiment 
performed in an uncultivated plot to evaluate the attraction range of phero-
mone-baited traps. Weevils were released at 5 distances from pheromone-
baited traps and recovered at different days after release.
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EFFECT OF INTER-TRAP DISTANCE ON WEEVIL CAPTURES

In the 1st experiment, we found that the number of weevils caught 
was affected by the inter-trap distance (F = 4.75; df = 4,15; P = 0.011). 
Pheromone-baited traps placed at 50 and 100 m captured more weevils 
than traps placed at 5, 10, and 20 m (Fig. 5A). There was no difference 
between the number of weevils captured by traps at 50 and 100 m. Traps 
captured more females (89%) than males (χ2 = 295.48; P < 0.001).

The results of the 2nd experiment showed that trap captures were 
affected by the inter-trap distances (F = 12.64; df = 2,21; P < 0.0001). 
Traps placed at 150 m captured fewer weevils compared with traps 
placed at 100 and 200 m (Fig. 5B). There was no difference in the num-
ber of weevils captured when traps were placed at 100 and 200 m. 
Traps captured more females (79%) than males (χ2 = 742.59; P < 0.001).

Results of the 3rd experiment showed that there was no difference 
in the number of weevils captured in traps placed at 200 and 250 m (F 
= 0.84; df = 1,6; P = 0.374) (Fig. 5C). Traps captured more females (73%) 
than males (χ2 = 32.52; P < 0.0001).

Discussion

In this study, we found that most of the marked and released S. 
acupunctatus were recovered during the 1st week after the release of 

weevils. These results are similar to those obtained by Rieske & Raffa 
(1990), who performed mark-recapture experiments with the weevil 
Hylobius pales Herbst (Coleoptera: Curculionidae) in Christmas tree 
plantations and found that most of the recaptured weevils were recov-
ered in traps during the first 7 d after release.

The distance between the pheromone-baited trap and the point of 
release affected the recapture percentage of S. acupunctatus on the 
blue agave plantation. The greatest recapture numbers were obtained 
when the weevils were released at 1 m away from the trap. With the 
results of the 2nd experiment, performed in the uncultivated plot, 
we confirmed that the recapture percentage of S. acupunctatus was 

Fig. 3. Cumulative percentage of marked weevils recaptured in an experiment 
performed in an uncultivated plot to evaluate the attraction range of phero-
mone-baited traps. Weevils were released at 2 distances from pheromone-
baited traps and recovered at different days after release.

Fig. 4. Cumulative percentage of marked weevils recaptured in the experiment 
performed in an uncultivated plot to evaluate the effect of point of release of 
weevils on their responses to pheromone-baited traps. Weevils were released 
at 50 m from pheromone-baited traps in each cardinal point.

Fig. 5. Mean (± SE) number of captured Scyphophorus acupunctatus wee-
vils per trap at various inter-trap distances, in the 1st (A), 2nd (B), and 3rd (C) 
inter-trap distance experiments. It was not possible to compare the captures 
between experiments because they were made at different agave plantations 
and times of the year. Bars with similar letters are not significantly different 
(Tukey’s test, a = 0.05).
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negatively correlated with the distance at which the marked weevils 
were released. The results of the 3rd experiment indicated that traps 
baited with the synthetic aggregation pheromone and agave tissue are 
able to attract S. acupunctatus up to a range of 120 m. Mason et al. 
(1990), studying the sweet potato weevil, Cylas formicarius elegan-
tulus (Summers) (Coleoptera: Curculionidae), found that this weevil 
was recaptured in pheromone-baited traps up to a distance of 280 m. 
Dodds & Ross (2002) found that most individuals of the bark beetle 
Dendroctonus pseudotsugae Hopkins (Curculionidae: Scolytinae) were 
recaptured in the pheromone-baited trap placed up to 200 m away 
from the release point.

We further observed that the accumulated percentage of marked 
weevils recaptured was lower when the experiment was performed in 
a blue agave plantation than when experiments were performed in un-
cultivated plots without the agave host. This may be because in a blue 
agave plantation, some plants may have been infested with S. acupunc-
tatus and released weevils were attracted to conspecific males. In addi-
tion, weevils are attracted to agave plants (Altuzar et al. 2007). On the 
other hand, when we conducted the experiments in the uncultivated 
plots without agave plants, the pheromone + agave tissue–baited trap 
was the only attraction source for marked weevils.

In this study, we found that most of the recaptured S. acupunctatus 
weevils arrived from the north and from the south. This may be due to 
the wind direction, because in the uncultivated plot where this experi-
ment was conducted, the prevailing wind direction was from south to 
north in the morning and from north to south in the afternoon. Turner 
et al. (1978) studied the effect of wind speed and direction on the at-
traction of Pseudoplusia includens (Walker) (Lepidoptera: Noctuidae) 
to a synthetic pheromone, and found a weak evidence that wind speed 
influences attraction of this insect to the pheromone trap, but found a 
strong evidence for a tendency that the attracted insects fly upwind to 
the pheromone source.

Regarding the sex ratio of recaptured weevils in experiment 1, 
in which the marked weevils were released in a blue agave planta-
tion, the pheromone traps recaptured more females than males. 
These results show that—although in an agave plantation the sex 
ratio of S. acupunctatus is 1:1 (Figueroa-Castro et al. 2013)—the 
traps captured a greater number of females than males. Tinzaara et 
al. (2011) recaptured more females than males using pheromone-
baited traps for trapping the banana weevil Cosmopolites sordidus 
(Germar) (Coleoptera: Curculionidae) in banana fields. There was a 
similar trend in our experiments examining inter-trap distances in 
blue agave plantations, where we found that traps captured signifi-
cantly more females than males. These results agree with those of 
Ruiz-Montiel et al. (2008), who studied trapping of S. acupunctatus 
in plantations of blue agave and found that pheromone-baited traps 
captured more females than males. López-Martínez et al. (2011) 
studied the daily activity of S. acupunctatus by using pheromone-
baited traps in a commercial field of Mexican tuberose plant P. 
tuberosa and captured more females than males. Figueroa-Castro 
et al. (2013), working in blue agave plantations in Jalisco, Mexico, 
found that the sex ratio of S. acupunctatus populations sampled 
in agave plants was 1:1, but pheromone-baited traps placed in the 
same plantations captured more females than males. The fact that 
the sex ratio of captures in pheromone-baited traps is not repre-
sentative of the sex ratio of insect populations in the field was also 
reported by Mitchell & Hardee (1974). They studied the cotton wee-
vil Anthonomus grandis Boheman (Coleoptera: Curculionidae) and 
found that pheromone-baited traps captured more females than 
males as the squaring (bud formation) by cotton plants declined, 
whereas with direct sampling during the same period they found 
more males than females on the cotton plants.

In contrast, in our experiments of pheromone attraction range 
conducted in an uncultivated plot, most traps recaptured a similar sex 
ratio of males and females. Why pheromone-baited traps captured 
the same sex ratio of males and females when the host (agave plant) 
was absent but captured more females than males when the host was 
present in the experimental site is not clear. This result suggests that 
the presence of the host plant interferes with the response of males 
to pheromone-baited traps. It is possible that males colonize the host 
plants and then release the pheromone to attract females. This would 
explain the low attraction of males to pheromone-baited traps when 
the host plants are present. However, further experiments are needed 
to understand the function of the pheromone in the behavior of S. 
acupunctatus.

The results of the experiments of inter-trap distances showed that 
when pheromone-baited traps were placed further apart (250 m), 
they captured more weevils than traps placed at shorter distances. 
This result may indicate that the pheromone-baited traps placed at 
short distances can cause an interference effect. Bacca et al. (2006) 
experimented with the coffee leaf miner Leucoptera coffeella (Guérin-
Méneville) (Lepidoptera: Lyonetiidae) and found an interference effect 
in traps placed at distances shorter than 10 m. Based on the results of 
the present experiments (1, 2, and 3), we can report that traps placed 
at 100 (experiment 1), 200 (experiment 2), and 250 m (experiment 3) 
captured a greater number of weevils than traps placed at shorter dis-
tances. As traps attracted the agave weevil up to a range of 120 m and 
traps placed at 200 and 250 m captured a greater number of weevils 
than traps at shorter distances, we suggest that traps for monitoring S. 
acupunctatus could be placed 250 m apart. Thus, they could be used 
at densities of 1 trap per 6 ha of blue agave crop. Bacca et al. (2006) 
indicated that for monitoring L. coffeella, the use of 1 pheromone trap 
for 3.5 to 4.0 ha would be adequate. Bacca et al. (2008) proposed a 
sampling plan for L. coffeella in which they suggested using 1 trap per 4 
ha. For the American palm weevil in coconut, Cortazar & Carrillo (1999) 
suggested the use of 1 trap per 2 ha.

In summary, this study showed that traps baited with synthetic ag-
gregation pheromone plus agave tissue attract S. acupunctatus up to 
a range of 120 m, most of the recaptured marked weevils were recov-
ered during the first 8 d after their release, and traps placed at dis-
tances of 200 and 250 m captured more weevils than traps placed at 
shorter distances. In this context, we recommend that in experiments 
of mark-release-recapture with S. acupunctatus, the traps should be 
checked within the first 8 d after placement in the field to record weevil 
captures. We also recommend the use of these traps for monitoring 
the agave weevil in blue agave crop, placed at inter-trap distances of 
200 (1 trap per 4 ha) or 250 m (1 trap per 6 ha).

Acknowledgments

We thank Luis Emilio Castillo Márquez (Universidad Autónoma 
Chapingo) for his valuable assistance in the statistical analyses. This 
research was supported by grants from Tequila Sauza, S. de R. L. de C.V. 
(Project: Biology, Biological Effectiveness of Insecticides and Chemical 
Ecology of Agave Weevil) and Casa Herradura, S. A. de C. V. (Integrated 
Pest Management of Tequila Agave Pests). The first and second authors 
acknowledge financial support for graduate studies by scholarships 
from CONACYT (Consejo Nacional de Ciencia y Tecnología).

References Cited

Altuzar A, Malo EA, González-Hernández H, Rojas JC. 2007. Electrophysiologi-
cal and behavioural response of Scyphophorus acupunctatus (Col., Curcu-

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 25 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Figueroa-Castro et al.: Trap density for sampling Scyphophorus acupunctatus on agave 99

lionidae) to Agave tequilana volatiles. Journal of Applied Entomology 131: 
121–127.

Aquino Bolaños T, Iparraguire Cruz MA, Ruiz Vega J. 2007. Scyphophorus acu-
punctatus (= interstitialis) Gyllenhal (Coleoptera: Curculionidae). Plaga del 
agave mezcalero: pérdidas y daños en Oaxaca, México. Revista Científica 
UDO Agrícola 7: 175–180.

Aquino Bolaños T, Ruiz Vega J, Giron Pablo S, Pérez Pacheco R, Martínez Tomas 
SH, Silva Rivera ME. 2011. Interrelationships of the agave weevil Scyphopho-
rus acupunctatus (Gyllenhal), Erwinia carotovora (Dye), entomopathogenic 
agents and agrochemicals. African Journal of Biotechnology 68: 15402–
15406.

Bacca T, Lima ER, Picanco MC, Guedes RNC, Viana JHM. 2006. Optimum spacing 
of pheromone traps for monitoring the coffee leaf miner Leucoptera cof-
feella. Entomologia Experimentalis et Applicata 119: 39–45.

Bacca T, Lima ER, Picanco MC, Guedes RNC, Viana JHM. 2008. Sampling plan 
for the coffee leaf miner Leucoptera coffeella with sex pheromone traps. 
Journal of Applied Entomology 132: 430–438.

Barrios Ayala A, Ariza Flores R, Molina Muñoz JM, Espinosa Paz H, Bravo 
Mosqueda E. 2006. Manejo de la fertilización en magueyes mezcaleros 
cultivados (Agave spp.) de Guerrero. Folleto Técnico No. 13: 44 pp. INIFAP, 
Campo Experimental Iguala, Iguala, Guerrero, Mexico.

Camino Lavin M, Castrejón Gomez V, Figueroa Brito R, Aldana Llanos L, Valdes 
Estrada ME. 2002. Scyphophorus acupunctatus (Coleoptera: Curculionidae) 
attacking Polianthes tuberosa (Liliales: Agavaceae) in Morelos, Mexico. Flor-
ida Entomologist 85: 392–393.

Cortazar RM, Carrillo H. 1999. Uso de la feromona Rhynkolure para la captura 
del picudo del cocotero, p. 151 In: 500 Tecnologías Llave en Mano. Tomo 1. 
SAGAR, INIFAP, Iguala, Guerrero. Mexico.

Dodds KJ, Ross DW. 2002. Sampling range and range of attraction of Dendroc-
tonus pseudotsugae pheromone–baited traps. The Canadian Entomologist 
134: 343–355.

Figueroa-Castro P, Solís-Aguilar JF, González-Hernández H, Rubio-Cortés R, Her-
rera-Navarro EG, Castillo-Márquez LE, Rojas JC. 2013. Population dynamics 
of Scyphophorus acupunctatus (Coleoptera: Curculionidae) on blue agave. 
Florida Entomologist 96: 1454–1462.

González Hernández H, Solís Aguilar JF, Pacheco Sánchez C, Flores Mendoza FJ, 
Rubio Cortes R, Rojas JC. 2007. Insectos barrenadores del agave tequilero, 
pp. 39–67 In González Hernández H, del Real Laborde JI, Solís Aguilar JF 
[eds.], Manejo de Plagas del Agave Tequilero. Colegio de Postgraduados and 
Tequila Sauza S.A. de C.V., Zapopan, Jalisco, Mexico.

López-Martínez V, Alia-Tejacal I, Andrade-Rodríguez M, García-Ramírez MJ, 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.

Mason LJ, Jansson RK, Heath RR. 1990. Sampling range of male sweetpotato 
weevils (Cylas formicarius elegantulus) (Summers) (Coleoptera: Curcu-
lionidae) to pheromone traps: influence of dosage and lure age. Journal of 
Chemical Ecology 16: 2493–2502.

Mitchell EB, Hardee DD. 1974. Seasonal determination of sex ratios and con-
dition of diapause of boll weevils in traps and in the field. Environmental 
Entomology 3: 386–388.

Quintero-Fong JL, Meza-Hernández JS, Orozco-Dávila D, Figueroa MS, Cruz-
López L. 2009. Biología y comportamiento sexual del mutante ojos amari-
llos de Anastrepha ludens (Diptera: Tephritidae). Acta Zoológica Mexicana 
21: 9–20.

Ramírez-Choza JL. 1993. Max del henequén Scyphophorus interstitialis Gylh. 
Bioecología y control. Serie: Libro Técnico. Centro de Investigación Regional 
del Sureste. Instituto de Investigaciones Forestales, Agrícolas y Pecuarias. Se-
cretaría de Agricultura, Ganadería y Recursos Hidráulicos, Mérida, Yucatán, 
Mexico.

Rieske LK, Raffa KF. 1990. Dispersal patterns and mark-and-recapture estimates 
of two pine root weevil species, Hylobius pales and Pachylobius picivorus (Co-
leoptera: Curculionidae), in Christmas tree plantations. Environmental Ento-
mology 19: 1829–1836.

Rodríguez-Rebollar H, Rojas JC, González-Hernández H, Ortega-Arenas LD, Equi-
hua-Martínez A, del Real-Laborde JI, López-Collado J. 2012. Evaluación de un 
cebo feromonal para la captura del picudo del agave (Coleoptera: Curculioni-
dae). Acta Zoológica Mexicana 28: 73–85.

Rojas J, González Hernández H, Ruiz Montiel C, Rangel Reyes DN, Ceja EI, García 
Coapio G, del Real Laborde I. 2006. Optimización de un sistema de monitoreo/
trampeo masivo para el manejo del picudo del agave, Scyphophorus acupunc-
tatus Gylh., pp: 51–58 In Barrera JF, Montoya P [eds.], Simposio sobre Tram-
pas y atrayentes en detección, monitoreo y control de plagas de importancia 
económica. Sociedad Mexicana de Entomología y El Colegio de la Frontera 
Sur, Manzanillo, Colima, Mexico.

Ruiz-Montiel C, González-Hernández H, Leyva J, Llanderal-Cazares C, Cruz-López 
L, Rojas JC. 2003. Evidence for a male-produced aggregation pheromone in 
Scyphophorus acupunctatus Gyllenhal (Coleoptera: Curculionidae). Journal of 
Economic Entomology 96: 1126–1131.

Ruiz-Montiel C, García-Coapio G, Rojas JC, Malo EA, Cruz-López L, del Real I, 
González-Hernández H. 2008. Aggregation pheromone of the agave weevil, 
Scyphophorus acupunctatus. Entomologia Experimentalis et Applicata. 127: 
207–217.

Ruiz-Montiel C, Rojas JC, Cruz-López L, González-Hernández H. 2009. Factors af-
fecting pheromone release by Scyphophorus acupunctatus (Coleoptera: Cur-
culionidae). Environmental Entomology 38: 1423–1428.

SAS Institute. 2004. SAS/STAT 9.1 User’s Guide. SAS Institute, Cary, North Carolina.
Solís-Aguilar JF, González-Hernández H, Leyva-Vázquez JL, Equihua-Martínez A, 

Flores-Mendoza FJ, Martínez-Garza A. 2001. Scyphophorus acupunctatus Gyl-
lenhal, plaga del agave tequilero en Jalisco, México. Agrociencia 35: 663–670.

Tinzaara W, Gold CS, Dicke M, Van Huis A, Ragama PE. 2011. Effect of age, fe-
male mating status and density on the banana weevil response to aggregation 
pheromone. African Crop Science Journal 19: 105–116.

Turner WK, Hamilton EW, Lee FL. 1978. Effect of wind speed and direction on 
the approach of soybean loopers to a pheromone source in a field. Florida 
Entomologist 61: 19–25.

Vaurie P. 1971. Review of Scyphophorus (Curculionidae: Rhynchophorinae). The 
Coleopterists Bulletin 25: 1–8.

Waring GL, Smith RL. 1986. Natural history and ecology of Scyphophorus acu-
punctatus (Coleoptera: Curculionidae) and its associated microbes in culti-
vated and native agaves. Annals of the Entomological Society of America 79: 
334–340.

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 25 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use


