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Table 3. Mean (+ SE) head capsule (HC) width and range (mm), and the mean and range (mm) in body width for each

instar of E. magnificus.

Instar HC mean HC range Body width mean ~ Body width range
Ist 0.49 (0.006) 0.48 -0.51 0.86 (0.03) 0.77 - 0.96
2nd 0.65 (0.008) 0.64 - 0.67 1.01 (0.05) 0.90-1.15
3rd 10 0.94 (0.007) 0.90 - 0.96 1.81 (0.11) 1.09 -2.18
4th 8 1.27 (0.008) 1.25-1.31 2.93 (0.09) 2.62-3.52
5th 45 1.60 (0.006) 1.54-1.70 3.80 (0.05) 2.94 -4.48

Fig. 1. Immature stages of E. magnificus. A. fifth instar larva, lateral; B. head capsule, frontal; C. head capsule, ventral; D.
right antenna, dorsal; E. clypeus and labrum; F. epipharyngeal lining; G. maxilla and labium, ventral and dorsal (detail); H. left

mandible, dorsolateral; 1. pupa, ventral; K. pupa, dorsal.
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tubercles absent, pterotheca II as long as pterotheca I; femora
with one seta each. Abdomen: all setae set on tubercles;
segments [-VII with two pairs of postdorsal and two pleural
setae, segment VIII with two pairs of postdorsal setae, one
pleural seta and one pair of ventral setae, segment IX with
one pair of caudally oriented pseudocerci and one pair of
short setae. Material: two specimens with same collecting
data as larvae described above.

Development and host plant interaction. Gall dissections
at various intervals showed that 20-25 d after oviposition
E. magnificus larvae had reached the second instar (n = 3)
and by 40-45 d after oviposition larvae had reached the fifth
instar (n =2) under greenhouse conditions. Pupation occurred
after 61-67 d (n = 1) and adult emergence was 80-86 d (n
= 1) after oviposition. The experiment was conducted in an
outdoor greenhouse beginning October 26, 2005.

Adults emerging from field collected galls, provided
host plant material and water, survived 19-47 d (mean 32.0
+7.0 d, n =4) from the time of emergence under laboratory
conditions.

The growth stages (diameter) of the host plant stem in
which the different life stages of E. magnificus were found
were significantly different (F,4;,= 9.2, P <0.001, r’=
0.38) (Table 4). Eggs to second instar larvae were found in
relatively young parts of the stem, small in diameter, while
late instar larvae, pupae and adults were found in significantly
larger stems. The size of the gall occupied by different life
stages was also significantly different (F, ., =28.1, P <0.001,
r’=0.58). Gall formation was not detectable at the egg stage,
but became apparent at the first to third instar. By the fourth
instar the gall was substantially larger than the host plant
stem. Gall size was maximal at the pupal stage (9.2 + 0.3
mm), decreasing slightly by adult emergence (Table 4).

In 44% of the infested stems collected in the field E.
magnificus did not survive. The remains of all life stages from
egg to adult were found within host plant stems, however,
the mortality factors for each life stage were not clear. The
galleries created by deceased E. magnificus larvae were
frequently infested with various mites and ants. Many of the
cadavers were also enveloped with fungal agents. In many
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instances as the gall increased in size and dried, the protective
plant tissue cracked and split, possibly leaving immature
weevils more vulnerable to these environmental hazards.
There was no evidence of parasitism of any of the life stages.
Forty-one of the 95 living E. magnificus specimens collected
from galls occurred singly between two nodes in the host
plant stem. The remaining specimens were found in pairs 0.5
cm to 2.5 cm apart. When two specimens occurred within
the same internode they were generally indistinguishable in
size and developmental stage, presumably oviposited by the
same female at approximately the same time.

Host plant specificity. After 14 d exposure to E. magnificus,
grape cultivars were examined for signs of damage. Rasping on
the stems characteristic of the injury observed for E. magnificus
feeding and oviposition on C. verticillata was observed on
the grape cultivars Carlos, Noble, and Welder. There was no
indication of injury on cv. L.K. Emerald. Fifteen days after
exposure, galls were observed on the Carlos, Welder, and
Noble cultivars. Given the small number of galls, the stems
were not dissected in anticipation of larval development.
Sixty-seven days after exposure, galls were still apparent but
had not developed noticeably beyond the point they were at on
day 15. The galls measured 3.1-3.3 mm on cv. Carlos (n = 3),
1.9-2.7 mm on cv. Welder (n=4), and 3.3 mm on cv. Noble (n
= 1), approximately 1.5-2x the diameter of the stem they were
located on for each cultivar. Galls on the three cultivars were
dissected under a microscope. No larvae were found alive. If
oviposition occurred and larvae hatched, it seems they died
carly in development. The galls were infested with fungal
agents and mites and there were ants on the plants. It is possible
that young larvae were consumed or removed. The stems and
leaf petioles of the grape cultivars tested were relatively woody
and rigid compared to those of similar size on the host plant C.
verticillata which were more supple and succulent.

Discussion

E. magnificus was abundant and successfully reproducing
in various habitats where the host plant C. verticillata was

Table 4. The mean (= SE) and range of C. verticillata stem and gall diameters (mm) occurring with each life stage of

E. magnificus.

Stage n Stem mean Stem range Gall mean Gall range
Egg 5 2.3(0.24)d 1.6-29 23(0.24)d 1.6-29
Ist instar 7 3.1(0.16) cd 25-3.6 4.1(0.38) cd 2.7-49
2nd instar 4 2.8(0.37) cd 24-39 3.2(0.46) cd 24-42
3rd instar 10 3.5(0.24) be 22-44 4.1(0.27)cd 22-44
4th instar 8 3.7 (0.17) abc 32-44 5.9 (0.49) be 42-82
5th instar 45 4.0 (0.11) ab 29-5.1 8.1(0.27)a 45-10.8
Pupa 9 45(0.22)a 34-53 9.2(0.33)a 6.9 - 10.1
Adult 7 4.2 (0.16) ab 35-46 7.8 (0.44) ab 59-9.1

Means within each column followed by the same letter are not significantly different (P = 0.05).
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present across Miami-Dade and Broward Counties. After first
being reported in Florida in 2002 (Feiber 2002), it appears
to be established and flourishing in the southeast region
of the state. C. verticillata supports the entire life cycle of
E. magnificus. Eggs are laid within the stem where larvae
hatch and begin to feed. The larvae complete five instars
within a gall formed at the location of oviposition before
pupating. Adults emerge from the host plant gall to feed on
C. verticillata, mate and oviposit. There was no evidence
of larval or adult feeding or oviposition on any other plants
occurring in the company of E. magnificus.

Adults were observed feeding on the outer layers of host
plant stems and also within cavities created in the stems and
the leaf petioles. Some feeding also occurred on leaf blades
but this was restricted to that portion of the leaf directly
around the attachment point of the petiole. Oviposition
generally occurred within actively growing portions of the
stem (< 3 mm in diameter) that were green and succulent.
Females created a cavity into the pith of the stem with their
rostrum and oviposited a single egg into the cavity. One or
two eggs were laid within a single host plant internode with
similar frequency, more than two eggs in a single internode
were never observed in the field or the greenhouse. By
the second instar, gall formation was usually evident and
progressed to become approximately twice the diameter of
the stem by pupation. Galls generally began to dry out and
marginally reduce in size before adult emergence.

Assingle specimen of E. magnificus required approximately
83 days to develop from egg to adult, however, our study
was conducted during the coldest period of the year. It is
likely that the development time of E. magnificus would be
greatly reduced during the summer months when daily mean
minimum and mean maximum temperatures at Homestead,
FL are 7.0°C and 8.7°C higher, respectively, than they
were during the months our experiments were conducted
(Southeast Regional Climate Center 2005). Our data may
not reflect development under optimal temperatures for
development, however, the presence of adults in the field
and larval development observed during winter indicate that
E. magnificus is capable of reproducing throughout the year
in south Florida.

The impact of E. magnificus on C. verticillata was not
directly measured. In general the host plants appeared healthy
and actively growing beyond the point of gall formation.
However, the development of E. magnificus within the stem
caused a significant malformation and often had an obvious
negative impact on the host plant; occasionally the gall and
resulting damage coupled with environmental conditions
resulted in severing the stem. Negative effects on host plants
were most apparent when infestations were high, often
resulting in numerous galls on individual plants. Given the
weed status of C. verticillata among ornamental and fruit
crops in south Florida (Futch & Hall 2003), E. magnificus
could be a welcome biological control agent for this plant.
However, populations would need to increase above those
observed in the present study before E. magnificus had an
impact on the field populations of C. verticillata.

Stem dissections indicated a high mortality rate within
the galls of host plants, successful development of E.
magnificus in the field appeared to be significantly reduced
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by predation and fungal agents. However, the examination of
approximately 200 specimens of E. magnificus in the present
study revealed no evidence of parasitism for any life stage.
There are no records of parasitism for E. magnificus in its
native range. Capitonius tricolorvalvus Ent (Hymenoptera:
Braconidae) was reared from stem galls of C. verticillata in
Costa Rica, the host was not identified but presumed to be
a beetle (Ent & Shaw 1999). Further sampling is needed to
establish the parasitoid fauna, or lack of, associated with this
weevil in Florida and its native range.

Eurhinus magnificus is not known to be a pest of
commercial grapes and is not considered a threat to attack Vitis
spp. (Fowler 2004). However, our preliminary experiments
showed that E. magnificus adults did accept grape cultivars
as a feeding substrate. The limited feeding damage and lack
of evidence for oviposition or larval development indicate
that the grape cultivars we tested were not suitable hosts for
E. magnificus. However, three of the four cultivars tested
were attacked by adult weevils in a no-choice situation and
it is conceivable that this weevil could develop on other
grape cultivars under different conditions. Additional study
investigating a wide range of grape cultivars varying in
physical and chemical characteristics should be undertaken
before eliminating Vitis spp. as suitable host plants. Though
E. magnificus did not develop within grape plants, the damage
and resulting galls did open the plants to fungal agents that
spread into the pith from the point of infection.

E. magnificus is established in southeast Florida. This
attractive exotic weevil is flourishing on the host plant C.
verticillata throughout Miami-Dade and Broward Counties.
The impact of the weevil on this native plant species and on
other potential hosts, such as Vernonia spp. and Vitis spp., is not
discernible at this early stage of colonization but necessitates
future research. Further work is also required to better understand
the population biology of E. magnificus and to establish its
potential for range expansion in the United States.
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