518

Florida Entomologist 89(4)

December 2006

FECUNDITY OF THE SISAL WEEVIL, SCYPHOPHORUS ACUPUNCTATUS
(COLEOPTERA: CURCULIONIDAE), ON POLIANTHES TUBEROSA
(LILIALES: AGAVACEAE)
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The sisal weevil Scyphophorus acupunctatus
Gyllenhal breeds in economically important
agave varieties in México, including Agave tequi-
lana Weber, Agave fourcroides Lemaire, and
Agave salmiana Otto ex Salm Dick. These weevils
also are associated with tuberose, Polianthes
tuberosa L. in Morelos, México, (Camino et al.
2002). Although not fully understood, mating and
oviposition apparently occur in the subterranean
bulbs of the plants. Larvae develop inside the
bulb where they make galleries. The last instars
migrate to the fibrous periphery of the bulb and
construct cocoons from fiber and mud.

Camino et al. (2002) reported tuberose as a
new host and outlined damage the weevil causes
in cultivated P. tuberosa. Solis et al. (2001) men-
tion that S. acupunctatus is active throughout the
year with overlapping populations. This is consis-
tent with Waring and Smith (1986), who point out
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that it is a multivoltine species associated with
wild and cultivated agaves. Adults drill holes in
the base of the plant, causing mechanical damage
and facilitating the entry of microorganisms that
decompose the plant tissues. Ramirez (1993) re-
ported that the adults of S. acupunctatus were
most frequently found between the base of the
leaves and the main root of the henequen. The
weevil prefers mature plants and abandoned
plantations. Adults can be detected every month
of the year, but are more abundant in the rainy
season. The adult’s favorite habitat is the inferior
stratum of the agave, with oviposition occurring
in moist tissues of rotten leaves or in the base of
the leaves (Lock 1969). The adults are rarely
found on recently planted specimens. Copulation
usually occurs on the rotten shafts of plants (Lock
1969; Hill 1983). In the field larvae of S. acupunc-
tatus feed on P. tuberosa bulbs until completing
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Fig. 1 Mean (+SEM) weekly egg production by newly-emerged S. acupunctatus female (n = 20) confined with and

without males.
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their larval development (pers. obs.). They pupate
inside the bulb, from which the adult emerges.
There are no published references about the fe-
cundity and fertility of S. acupunctatus: However,
we did find a report for Rhynchophorus cruentatus
indicating that the average fecundity of the field
female is of 26 + 15 eggs (Giblin-Davis et al. 1989).

In this study we made observations on fecun-
dity of Scyphophorus acupunctatus females con-
fined with or without males, using tuberose bulbs
as an ovipositional substrate. In Oct 2001, larvae
and cocoons were harvested in the field from in-
fested tuberose or in the laboratory from tuberose
bulbs (P. tuberosa). Larvae and cocoons were
placed individually in covered 100-mL plastic
cups with moistened tissue paper (Giblin-Davis et
al. 1989) and were stored at 29°C until adult
emergence. One male and one female at 14 days
post-emergence were placed in a 60-mL covered
plastic container with moistened tissue and were
stored at 29°C, 60% RH. One test was with con-
fined females and males, and in a second test
males were removed after 24 h and a thin slice
(5-10 mm; 5-15 g wet weight) of tuberose was
added. All containers were placed in an environ-
mental chamber (Presicion, incubator 818, mod.
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FFU20FCACWO18, Electrolux home products,
USA) at 29°C with photoperiod of 11:13 (L:D)
60% RH. Tuberose slices usually were replaced
every day. The tests were repeated 4 times with 5
females per test (20 females total). Slices re-
moved from containers were carefully dissected
and eggs were removed. The tuberose bulb slices
were inspected and changed daily for the dura-
tion of the experiment (Oct 2001-Feb 2002) until
mortality began. During 2 tests, eggs were sepa-
rated from tuberose bulb slices and placed in
petri dishes (60 x 15 mm) with wet filter paper,
sealed with parafilm, and stored at 29°C. Neo-
nate larvae were inspected daily and dead ones
were removed. The number of eggs and of larvae
that emerged were recorded daily and were con-
verted to eggs laid per female per week. The data
were analyzed by Student-Newman-Keul means
separation procedure in the Sigma Stat program.
The Pearson’s correlation test was applied to de-
termine if the male’s presence influenced the fe-
cundity of females.

As an index of fecundity, the number of eggs
oviposited and egg viability was recorded (Figs. 1
and 2). The two curves parallel each other, with
greater oviposition and egg viability in the first
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Fig. 2 Percent hatching (eclosion) of eggs produced by newly-emerged S. acupunctatus females (n = 20).



520

weeks. Fecundity was analyzed by ANOVA. We
were unable to demonstrate a significant differ-
ence between the number of eggs for the group of
females with males and that of females without
males (P = 0.429). Nor were we able to demon-
strate a significant difference between the two
groups with regard to the viability of the eggs.

The effect of the different treatments doesn’t
depend on the time it is presented. We were not
able to detect a statistically significant interac-
tion between treatment and time (week) (P =
0.055). These results suggest that the presence of
males does not significantly affect oviposition or
egg viability, but these two factors are affected by
the age of the adults, resulting in a general trend
of diminishing number of eggs and decline in via-
bility over time, with an intervening cyclical in-
crease and decrease.

Figs. 1 and 2 suggest the existence of a cyclical
pattern of oviposition and egg viability with a
variable periodicity. This could be due to the re-
productive physiology of the females or the exist-
ence of a mechanism of population self-regula-
tion, as described by Padmanaban and Sathia-
moothy (2001) for the banana tree borer Odoi-
porus longicollis Olivier. This reduces the number
of eggs deposited as the borers become more fre-
quent on their host, indicating the existence of a
spacer pheromone, which may deter oviposition
by females of the same species. Koppenhofer
(1993) observed that females of the banana wee-
vil, Cosmopolites sordidus Germar, laid an aver-
age of 2.7 eggs/week in rhizome and 0.7 eggs/week
in banana pseudo stem in the laboratory, and ovi-
position declined in high populations. However,
Gold and Messiaen (2000) found that the oviposi-
tion rate of C. sordidus is one egg per week. Adair
et al. (1999) found that, under laboratory condi-
tions, females of Diaprepes abbreviatus L., a wee-
vil pest of citrus fruits, deposited approximately
60 masses of between 30 and 260 eggs each, with
an average of 5000 eggs during their lifetime. The
results suggest that females store enough sperm
in their spermatheca to fertilize eggs for 20 wk,
making multiple copulation unnecessary. The fe-
males may have the capacity to select the sperm
to fertilize the eggs, as mentioned by (Cérdoba
2000). In some cases the female is discriminatory
in fertilization of her eggs, and can even avoid us-
ing the last male’s sperm (Siva & Hooper 1996).

SUMMARY

As an index of fecundity, the number of eggs
deposited by females, both with and without
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males, and egg viability (proportion of eggs
hatched) on tuberose bulbs were measured. The
results showed that the presence of males does
not affect the number of eggs deposited or the vi-
ability of eggs.
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