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The Mexican bromeliad weevil, Metamasius callizona

Native to Mexico, Guatemala,
and Belize.

Found established on native
bromeliads in Florida in 1989.

The weevil is invasive in Florida.
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The weevil I1s well established in Florida
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Host bromeliads have a
northern limit to their
range: frost line.

Weevil has spread to nearly
fill its new potential range.

The weevil Is causing great
damage to native bromeliad
populations in Florida.



Weevil
life
stages
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Tillandsia utriculata




M. callizona damage on bromeliads
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Florida’s native bromeliads

Tillandsia pruinosa
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Florida’s native bromeliads

Tillandsia variabilis
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Florida’s native bromeliads
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Tillandsia flexuosa Tillandsia floribunda



Florida’s native bromeliads
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Florida’s native bromeliads




Florida’s native bromeliads

Tillandsia balbisiana
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¥ Tillandsia fasciculata
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Ecological losses

Bromeliads are ecologically important.

Tank bromeliads: Hold pools of water
In leaf axils that support aquatic
ecosystems (called PHYTOTELMATA).

The organisms that live in the
phytotelmata may be obligate or
facultative.

Accumulative amount of water can be
substantial.




Ecological losses

“Twenty-one native species, consisting of 12
bromeliads and at least 9 (perhaps 19)
Invertebrates are at risk of extinction in Florida and
In the USA. At least 6 of them (1 bromeliad and 5
Invertebrates) seem to be precinctive species.”
Frank and Fish 2008

Also lost are:  Habitat Water sources
Refugia Hunting grounds.




L_oss of Tillandsia utriculata and
T. utriculata — contained water =
PHYTOTELMATA

Tillandsia utriculata at the Enchanted Forest Sanctuary

time = 6 months time = 25 months
% T. ut. population
remaining
(99% of deaths 13% 24%
caused by weevil):
Amount of
bromeliad water lost 131577 21772
(liters):

Total: 16,350



How to control the weevil?
CLASSICAL BIOLOGICAL CONTROL

L. ~

% Begun by Howard Frank,
e University of Florida.
&< Since 1992, 16 expeditions to
&1 several countries, including
Mexico, Belize, Guatemala,
Honduras, Panama, Peru,
and Paraguay.

Collected several species of
bromeliad-eating weevils and
monitored for parasitism.



Search for a classical biological control agent

Original fly host:
M. quadrilineatus

In 1993, a parasitoid fly,
Lixadmontia franki, was
found on a related
species of bromeliad-
eating weevil, M.
guadrilineatus, In
Honduras.



Lixadmontia franki
Described by Wood and Cave in 2006.



Bromeliads, M. callizona, and L. franki life cycles.

L. franki maggots find the weevil larva,
beat through the skin, live and eat the
weevil larva up from the inside out.

Bromeliad
leaf.

Female M. callizona lay
eggs in the bases of
bromeliad leaves.

M. callizona larvae
kill bromeliads by /M

chewing up .,

meristemmatic
tissue, killing the

host bromeliad from
the inside out.

Egg.
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The maggots
pupate then
emerge as
adults.

Female flies lay 1St
instar maggots on
host bromeliads..

Adults emerge,
mate, and
continue the
cycle.

The weevil pupates.

<

Adults
emerge,
mate, and
continue the
cycle.




The real test: Releases in the field




Post-monitoring: Sentinel plants
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Post-monitoring: Sentinel plants
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Maggot enters —
weevil larva.

Maggot pupates. —*

Fly emerges. —
Fly mates. —
)
Fly’s maggots
are mature.
Flies
larvipositing.
—

Sentinel plants
in field.

FLY RELEASE

4—
Females ready to
larviposit.

+«—— 5 weeks.

+«——— 7 weeks.



Results: Two F2 flies recovered from LRP

Lake Rogers Park
Release: 29 June 2007

Sentinel plants out: 7 August 2007

Retrieved: 21 August 2007




The Biggest Problem with the Fly
REARING THE FLY




Host plant effect on weevil growth and development:
Bottom up control?

In Florida, the weevil has
much greater abundance
and causes much greater
damage to T. utriculata than
to T. fasciculata.

Florida T.
utriculata

The Florida form of T.
utriculata is rapidly being
destroyed by the weevil in
Florida, but in Central
America, T. utriculata does
not suffer
from
destruction
by weevil.

Central
American
T. utriculata

Pineapple tops




Host plant effect on weevil growth and development:
Bottom up control?

Why is the Central
American T. utriculata
resistant to the
weevil?

Floridian

_ T. utriculata
Can that resistance be

bred into the Floridian
form of T. utriculata?



Are the Central American and Floridian forms of T. utriculata
really the same species?

Morphologically, yes.

But it has never been
demonstrated by DNA
analysis.

Floridian
T. utriculata

We are collecting samples
throughout Florida and
Central America to make
DNA tests.

Collaborating with
Douglas Soltis, Pamela |
Soltis, and Ryan Moraski =
at the Florida Museum of
Natural History.
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Central American T. utriculata



Host Plant Effect: Preliminary Research

Host plants being tested:

Tests:

. utriculatag,,
. fasciculata,
. utriculatac,, am

*Qviposition rate
*Proportion of egg hatch,

Comparisons were made using
Analysis of Variance and
Tukey’s method of multiple
comparisons.

All tests were done at 25° C and
60% humidity with 14:10 L:D.

*BRIX analysis

(sugar content)

pupation, and adult emergence

*Developmental time
*Adult size




Oviposition rate
For each host R o
bromeliad, 30
gravid M. callizona

were kept in 7 dram
vials.

ud

The females were
given a fresh piece
of their assigned
bromeliad leaf daily

for 5 days. The leaves were checked for eggs; the
number of eggs collected per female was recorded.

The average number of eggs laid per € in 24 hours for
each host bromeliad were compared.
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Egg hatch, pupation, and adult emergence

The collected eggs were set In

Petri dishes with moist paper towel
and monitored for larval hatching. ,.
egg |
Larvae that hatched from the eggs
were fed their assigned bromeliad

until dead or pupated. p—

Pupae were monitored for adult emergence.

Determine: Proportion egg hatch, pupation, and adult
emergence; and development time, from egg to pupa
and from pupa to adult.
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Proportion of larvae that Proportion of pupae that

pupated emerged as adults
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P-value = 0.031 P-value = 0.785

Larvae fed T. utriculata C Am and T. fasciculata leaves lived for several
months, but grew very little and never matured beyond 3" instar.



Development time from egg to pupa

PATs

FIT ut

I I I I I I I I I
0 10 20 30 40 50 60 70 80 20

days

P-value = 0.000



Development time from pupa to adult
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FIT ut

P-value = 0.474



Weevil adult length and width

Adult weevil length was
measured from the dorsal,
posterior edge of the rostrum
to the tip of the abdomen.
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Adult weevil width was

measured across the widest
part of the elytra.
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Summary

Characteristic Similar | Different | Eating Not
eating

Oviposition rate X X*
Proportion of egg hatch X X
Proportion of larvae to pupate** X X
Proportion of pupae to adult X X
Development time, egg to pupa X X
Development time, pupa to adult X X
Adult size X X

*Adult assessment of host substrate.

**Weevils growing on Central American T. utriculata and T. fasciculata leaves never
grew past 3" instar.




BRIX analysis

The four host bromeliad
types were tested for total
soluble solids, arough
Indication of sugars found
In the leaves and stems,
using a hand-held
refractometer.




BRIX analysis
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Host plant effect on weevil growth and development:
Using whole plants
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