HOST SPECIFICITY OF ANTHONOMUS TENEBROSUS (COLEOPTERA: CURCULIONIDAE), A
POTENTIAL BIOLOGICAL CONTROL AGENT OF TROPICAL SODA APPLE (SOLANACEAE) IN
FLORIDA

Author(s): J. Medal, N. Bustamante, E. Bredow, H. Pedrosa, W. Overholt, R. Diaz and J. Cuda
Source: The Florida Entomologist, Vol. 94, No. 2 (June, 2011), pp. 214-225

Published by: Florida Entomological Society

Stable URL: http://www.jstor.org/stable/23048018

Accessed: 29/09/2014 18:13

Y our use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp

JSTOR is anot-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in atrusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

Florida Entomological Society is collaborating with JSTOR to digitize, preserve and extend access to The
Florida Entomologist.

http://www.jstor.org

This content downloaded from 158.135.136.72 on Mon, 29 Sep 2014 18:13:36 PM
All use subject to JSTOR Terms and Conditions



http://www.jstor.org/action/showPublisher?publisherCode=fes
http://www.jstor.org/stable/23048018?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/page/info/about/policies/terms.jsp

214 Florida Entomologist 94(2)

June 2011

HOST SPECIFICITY OF ANTHONOMUS TENEBROSUS (COLEOPTERA:
CURCULIONIDAE), A POTENTIAL BIOLOGICAL CONTROL AGENT OF
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ABSTRACT

Multiple-choice and no-choice tests were conducted at the Florida Department of Agricul-
ture quarantine facility to determine the host specificity of the South American flower bud
weevil, Anthonomus tenebrosus Boheman, intended for biological control of the exotic weed
tropical soda apple (TSA), Solanum viarum Dunal in Florida, USA. Ninety-one plant species
in 21 families were included in multiple-choice feeding and oviposition experiments, includ-
ing the target weed and the 6 major cultivated Solanaceae: bell pepper (Capsicum annuum
L.), chili pepper (C. frutescens L.), tomato (Lycopersicon esculentum Mill.), tobacco (Nicoti-
ana tabacum L.), eggplant (Solanum melongena L.), and potato (Solanum tuberosum L.).
Plant bouquets with flower-buds of 8 to 10 randomly selected plant species, always including
TSA (S. viarum) were exposed to 10-20 A. tenebrosus adults for 1 to 2 weeks. Oviposition and
feeding were observed twice a week. No-choice host-specificity tests were also conducted
with A. tenebrosus adults using potted flowering plants. Ten adults were exposed to 29 plant
species individually tested for 1 to 2 weeks. Plant species in each test were replicated 3 or 4
times. All tests showed that A. tenebrosus fed and laid eggs only on the target weed. No eggs
were deposited on any of the other of the 91 plant species tested. Host-specificity tests indi-
cated that a host range expansion of A. tenebrosus to include any of the crops, and native
Solanaceae, and non-solanaceous plants tested is highly unlikely. A petition for field release
in the USA was submitted to the Technical Advisory Group for Biological Control Agents of
Weeds (TAG) in Oct 2007.

Key Words: host-specificity tests, weed biological control, Solanum viarum, Solanaceae

RESUMEN

Pruebas de ovoposicién y alimentacién (con y sin eleccién), se realizaron para evaluar la es-
pecificidad del picudo del botén floral, de origen suramericano, Anthonomus tenebrosus Bo-
heman, como agente potencial para control biolégico de bola de gato, Solanum viarum Dunal
en los Estados Unidos. Las pruebas se efectuaron en la cuarentena del Departamento de
Agricultura de la Florida. Noventa y una especies de plantas, en 21 familias, fueron inclui-
das en las pruebas de especificidad de multiples eleccién, incluyendo la maleza objetivo y las
seis plantas cultivadas pertenecientes a la familia Solanaceae mds importantes: chile dulce
(Capsicum annuum L.), chile (Capsicum frutescens L.), tomate (Lycopersicon esculentum
Mill.), tabaco (Nicotiana tabacum L.), berenjena (Solanum melongena L.), y papa (Solanum
tuberosum L.). En cada prueba se utilizaron racimos florales de ocho a diez plantas escogidas
al azar incluyendo siempre la planta objetivo las cuales fueron expuestas a 10-20 adultos de
A. tenebrosus por una a dos semanas. Registros de alimentacién y ovoposicién fueron reali-
zados dos veces por semana. Pruebas de alimentacién/ovoposicién sin eleccién fueron tam-
bién realizadas usando plantas en floracién. Diez adultos fueron expuestos a 29 especies de
plantas en forma individual por una a dos semanas. Cada prueba tuvo tres o cuatro repeti-
ciones. Las pruebas mostraron que A. tenebrosus se alimenté y colocé posturas solo en bola
de gato. Ninguna postura fué depositada en las otras 90 especies de plantas evaluadas. Las
pruebas indicaron que la posibilidad de A. tenebrosus de llegar a ser una plaga de las Sola-
naceae cultivadas es muy remota. La solicitud al comité TAG para liberar el picudo en los Es-
tados Unidos fue presentada en octubre 2007.

Tropical soda apple (TSA), Solanum viarum
Dunal (Solanaceae), is an invasive weed native to
southeastern Brazil, northeastern Argentina,
Paraguay, and Uruguay that has invaded Florida
grasslands and natural ecosystems. In 1988, TSA
was first reported in the USA in Glades County,

Florida (Coile 1993; Mullahey & Colvin 1993); the
introduction pathway is unknown. In 1993, a sur-
vey of beef cattle operations in south Florida esti-
mated 157,145 ha of infested pasture land, twice
the infestation present in 1992 (Mullahey et al.
1994). The infested area increased to more than
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303,000 ha in 1995-96 (Mullahey et al. 1998).
Currently, more than 404,000 ha are believed to
be infested in Florida (Medal et al. 2010b). Due, at
least in part, to favorable environmental condi-
tions, the lack of natural enemies (herbivores and
pathogens), and seed dispersal by wildlife and
cattle feeding on the fruits. TSA has been spread-
ing rapidly and has been observed in the majority
of the counties in Florida and also in Alabama,
Georgia, Louisiana, Mississippi, North Carolina,
Pennsylvania, South Carolina, Tennessee, Texas,
and Puerto Rico (Bryson & Byrd Jr. 1996; Dowler
1996; Mullahey et al. 1993, 1998; Medal et al.
2003, 2010a). Although TSA has been reported in
Pennsylvania and Tennessee, it is highly probable
that does not overwinter in these states. Patter-
son (1996) studied the effects of temperatures and
photoperiods on TSA in controlled environmental
chambers and speculated that the range of TSA
could expand northward into the midwestern US.
S. viarum was placed on the Florida and Federal
Noxious Weed Lists in 1995.

TSA typically invades improved pastures,
where it reduces livestock carrying capacity. Foli-
age and stems are unpalatable to cattle; dense
stands of the prickly shrub prevent access of cat-
tle to shaded areas, which results in summer heat
stress (Mullahey et al. 1998). TSA control costs
for Florida ranchers were estimated at $6.5 to 16
million annually (Thomas 2007), and economic
losses from cattle heat stress alone were esti-
mated at $2 million (Mullahey et al. 1998). TSA is
a reservoir for at least 6 crop viruses (potato leaf-
roll virus, potato virus Y, tomato mosaic virus, to-
mato mottle virus, tobacco etch virus, and cucum-
ber mosaic virus) and the early blight of potato
and tomato fungus, Alternaria solani Sorauer
(McGovern et al. 1994a, 1994b; McGovern et al.
1996). In addition, major insect pests utilize TSA
as an alternate host; including Colorado potato
beetle, Leptinotarsa decemlineata (Say); tomato
hornworm Manduca quinquemaculata
(Haworth); tobacco hornworm, M. sexta (L.); to-
bacco budworm, Helicoverpa virescens (Fabri-
cius); tomato pinworm, Keiferia lycopersicella
(Walsingham); green peach aphid, Myzuz persicae
(Sulzer); silverleaf whitefly biotype B of Bemisia
tabaci (Gennadius); soybean looper, Pseudoplusia
includens (Walker); and the southern green stink
bug, Nezara viridula (L.) (Habeck et al. 1996;
Medal et al. 1999; Sudbrink et al. 2000). TSA also
reduces biodiversity in natural areas, ditch
banks, and roadsides by displacing native vegeta-
tion (Langeland & Burks 1998). TSA interferes
with restoration efforts in Florida by invading ar-
eas that are reclaimed following phosphate min-
ing operations (Albin 1994).

TSA Management practices in Florida pas-
tures primarily involve herbicide applications
and mowing (Sturgis & Colvin 1996; Mislevy et
al. 1996, 1997; Akanda et al. 1997). Herbicides or
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mowing provide temporary weed suppression at
an estimated cost of $61 and $47 per ha, respec-
tively (Thomas 2007). However, application of
these control methods is not always feasible in
rough terrain or inaccessible areas.

In June 1994, the first exploration for TSA nat-
ural enemies in South America was conducted by
University of Florida and Brazilian researchers
(Medal et al. 1996). Sixteen species of insects
were found attacking the weed during this 2-
week survey. Host specificity tests were initiated
in 1997 by J. Medal (University of Florida) in col-
laboration with the Universidade Estadual
Paulista, Jaboticabal campus, Brazil, and the
USDA Biological Control Laboratory in Hurling-
ham, Buenos Aires province, Argentina, and in
Stoneville, MS. The South American leaf-feeder
Gratiana boliviana (Chrysomelidae) was ap-
proved for field release in Florida in summer
2003. In total, at least 230,000 beetles have been
released in 39 Florida counties since the summer
2003. The beetles established at almost all the re-
lease sites in central/south Florida and they are
having extensive defoliations and reducing the
weed fruit production on TSA plants (Medal &
Cuda 2010; Medal et al. 2010a; Overholt et al.
2009, 2010).

A second potential TSA biocontrol agent is the
flower-bud weevil Anthonomus tenebrosus Bohe-
man (Coleoptera: Curculionidae). This insect was
collected on TSA in Rio Grande do Sul, Brazil
(29.66465°S, 50.80171°W) by the late Daniel Gan-
dolfo and Julio Medal in April 2000. The identity
of A. tenebrosus was confirmed by Drs. Wayne
Clark (Auburn University, AL) and Germano Ro-
sado Neto (Universidade Federal do Parana in
Curitiba, Brazil). Voucher specimens of A. tene-
brosus are deposited at Auburn University, Ala-
bama, at the Universidade Federal do Parana -
Curitiba campus, Brazil, and at the Florida State
Collection of Arthropods, Division of Plant Indus-
try in Gainesville, Florida. This species does not
have a common name in South America. The only
known A. tenebrosus host plants in South Amer-
ica are S. viarum and S. acculeatisimum.

The biology of A. tenebrosus was studied by
Davis (2007) at the quarantine facility in Gaines-
ville, Florida. Eggs are inserted individually into
TSA flower-buds, and hatch in 3-5 days. Larvae
are cream-colored with a yellowish brown head
capsule. They feed on the contents of the flower-
bud, and this feeding prevents the flower-bud
from opening. There is typically 1 larva, but occa-
sionally 2 larvae in a single flower-bud. As larval
feeding progresses, the flower-bud senesces and
drop from the plant. Three larval stadia are com-
pleted in 7-13 days. The pupal stage is completed
in 3-7 days inside the fallen flower bud. Pupae re-
semble the adult in form; they are cream-colored
but darken shortly before eclosion. Emerging
adults chew their way out of the flower-bud. De-
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velopment from egg to adult stage lasts 11-69
days. Longer developmental times are apparently
not associated with seasonal differences as they
occurred throughout the year. Adults can live up
to 210 days under laboratory conditions. Adult
size appears to be related to food abundance dur-
ing development rather than beetle sex. Copula-
tion has been observed a few hours after adult
emergence and throughout the oviposition period.
At least 7-8 generations per year can occur under
laboratory conditions (temperature 24° + 3C, rel-
ative humidity 50-70%) conditions.

MATERIALS AND METHODS

Host Specificity Tests

Laboratory host specificity tests with A. tenebro-
sus adults were conducted from May 2000 to Janu-
ary 2003 at the Florida Department of Agriculture
and Consumer Services-Division of Plant Industry
quarantine facility in Gainesville, Florida. Open
field host-specificity tests were conducted at the
Universidade Federal do Parand Agricultural Ex-
periment Station in Parana state, Brazil from Oct
2005 to Mar 2007. For Florida tests, A. tenebrosus
adults were collected from TSA plants in Rio
Grande do Sul, Brazil and introduced onto caged
plants of TSA plants growing in 1-gallon pots to es-
tablish a laboratory colony in quarantine.

In this article we report the results of various
host-specificity tests with the flower-bud weevil
A. tenebrosus, to assess its possible use as biolog-
ical control agent of the non-native weed tropical
soda apple.

Multiple-Choice Feeding and Oviposition Tests

Ninety-one plant species in 21 families were
included in the feeding oviposition preference
tests at the Gainesville quarantine (Table 1).
Tested plants included 53 species in the family of
the target weed (Solanaceae), 26 of which were
from the genus Solanum and 27 from 14 other
genera that include plants of agricultural or eco-
logical importance. Ten species represented 5
families (Boraginaceae, Convolvulaceae, Ehreti-
aceae, Nolanaceae, Polemoniaceae) very close re-
lated to Solanaceae within the order Polemoni-
ales (Heywood 1993) were also included. Twenty-
eight plant species representing 15 families, most
of them with economic and/or environment value
in North America, were also tested. The target
weed (S. viarum), and other 9 plant species in
Solanaceae were tested at least 3 times (Table 1).
These included the natives Solanum donianum
Walpers, listed as a threatened plant in Florida
(Coile 1998), and S. americanum Mill, 2 non na-
tive-weeds (S. tampicense Dunal, S. torvum Sw.),
and the 5 major cultivated Solanaceae (bell pep-
per, Capsicum annuum L., tomato, Lycopersicon
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esculentum Mill., tobacco, Nicotiana tabacum L.,
eggplant, Solanum melongena L., and potato,
Solanum tuberosum L.). Bouquets of leaves and
flower-buds of 8 to 10 plant species, always in-
cluding TSA were simultaneously exposed to 10-
20 A. tenebrosus adults (approximately 50%
males and 50% females) in clear plastic round
containers (26 cm diameter by 9 cm height, with
four 4-7 cm diameter vents drilled along the sides
of the container to allow for air circulation). At the
beginning of each test, the insects were placed at
the bottom center of each container to allow them
to choose any tested plants. Plant species in each
test were replicated 3-4 times (1 replication of
tested plants in each separate container). Bou-
quets were exposed to A. tenebrosus adults for 1 to
2 weeks. Observations of oviposition and feeding
were made twice a week, and consumed bouquets
were replaced as needed. Flower-buds were
checked for oviposition and eggs were counted
weekly. On the last day of each experiment,
flower-buds were scored for feeding damage, and
eggs laid on them were counted. Leaf and flower
bud area consumed was visually estimated using
a scale from 0 to 5 (0 = no feeding, 1 = probing or
<5% of area consumed, 2= light feeding or 5-20%
of the area, 3 = moderate feeding or 21-40%, 4 =
heavy feeding or 41-60%, and 5 = intense feeding
or >60% of the area consumed).

No-Choice Adult Feeding and Oviposition Tests

No-choice host specificity tests were also con-
ducted with A. tenebrosus adults at the Gaines-
ville-quarantine facility using potted plants (20-
60 cm height) in cages. Cages were made of clear-
plastic cylinders (15 cm diam, 50-60 cm height),
with a mesh screen at the top and covering 6 cir-
cular holes (6 cm diam) located in pairs at the bot-
tom, middle, and upper part of the cylinder to al-
low for air circulation. A. tenebrosus adults were
exposed to 29 plant species in 3 families, includ-
ing the native S. donianum, and all major culti-
vated Solanaceae (Table 2). Five to 7 plant species
with flower-buds were individually tested each
time due to limited cage numbers. Plants were ex-
posed to 10 A. tenebrosus adults (5 males, 5 fe-
males) for 1 to 2 weeks; each test plant was repli-
cated 3 or 4 times. Adults were F,or F, progeny
from adults originally collected in southern Brazil
and reared in quarantine on TSA. Adults had ei-
ther recently eclosed from pupae or were still
young less than 1 week old. Plants were replaced
as needed. At the end of the testing periods, feed-
ing and oviposition were recorded.

First Field Experiment in Brazil

A multiple-choice, open field experiment was
conducted at the Universidade Federal do Parana,
Agriculture Experimental Farm ‘Canguiri’. A.
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TABLE 2. ANTHONOMUS TENEBROSUS ADULT FEEDING AND OVIPOSITION ON SELECTED PLANTS IN QUARANTINE NO-

CHOICE TESTS.
Common names (*indicates No. No. Feeding

Plant family Species native Species) of Plants of Insects  Score* Eggs/female
SOLANACEAE
Capsicum annuum Bell pepper 9 90 0 0
Capsicum frutescens Chili pepper 7 70 0 0
Lycopersicon esculentum Tomato 9 90 0 0
Nicotiana tabacum Tobacco 7 70 0 0
Nierembergia scoparia Broom cupflower 3 30 0 0
Physalis crassifolia Yellow groundcherry’ 3 30 0 0
Solanum americanum American nightshade’ 3 30 0 0
Solanum capsicoides Red soda apple 3 30 0 0
Solanum carolinense Horse nettle’ 3 30 0 0
Solanum citrullifolium Watermelon nightshade’ 3 30 0 0
Solanum dimidiatum Western horsenettle’ 3 30 0 0
Solanum diphillum 2-leaf nightshade 3 30 0 0
Solanum donianum Mullein nightshade 7 70 0 0
Solanum elaeagnifolium Silverleaf nightshade’ 3 30 il 0
Solanum heterodoxum Melonleaf nightshade’ 3 30 0 0
Solanum jamaicense Jamaican nightshade 3 30 0 0
Solanum jasminoides White potato vine’ 3 30 0 0
Solanum melongena Eggplant
cv. Black Beauty 3 30 0 0
cv. Classic 3 30 0 0
cv. Market 3 30 0 0
cv. Asian Long Purple 9 90 0 0
Solanum nigrescens Divine nightshade’ 3 30 0 0
Solanum pumilum Rock-outcrop Solanum’ 3 30 0 0
Solanum ptycanthum Wonder berry’ 3 30 0 0
Solanum retroflexum Sunberry’ 3 30 0 0
Solanum scabrum Garden huckleberry’ 3 30 0 0
Solanum tampicense Wetland nightshade 7 70 1 0
Solanum torvum Turkeyberry q 70 1 0
Solanum tuberosum Potato 9 90 0 0
Solanum viarum Tropical soda apple 9 90 3-5 4-11
MALVACEAE
Gossypium hirsutum L. Cotton 9 90 0 0
CONVOLVULACEAE
Ipomoea batata (L.) Lam. Sweet-potato 9 90 0 0

*0=No feeding, 1 = Probing (<5% of flower bud/leaf area), 2 = Light (5-20%), 3 = Moderate (21-40%), 4 = Heavy (41-60%), 5 = In-
tense (>60% area). Most of the plant common names are from: http:/www.plants.usda.gov.

tenebrosus adults were collected in Rio Grande do
Sul state in Dec 2005. These insects were reared in
screened cages (0.6 x 0.6 x 0.9 m) at the Neotropi-
cal Biological Control Laboratory in Curitiba on
TSA plants growing in 1-2 gallon pots to provide
progeny weevils for the experiment. One hundred
A. tenebrosus adults recently emerged from pupae
were released in the field (30 x 20m?®) with 5 plant
species (T'SA, eggplant cv. ‘Black Beauty’, bell-pep-
per, potato, and tomato). Seven plants of each spe-
cies tested (35 plants/plot, 1m between plants,
35m*/plot, 4 plots, 10m between plots) were ran-
domly assigned in each of the experimental plots
following a Complete Block Randomized Experi-

mental Design with 4 replications. Test plants (n =
140) were transplanted in Oct 2005, and insects
were released when plants were flowering during
the last week of Dec 2005 on the ground approxi-
mately 1m from any plant. All plants were thor-
oughly examined weekly from 22 Dec 2005 to 31
Mar 2006, and number of adults, feeding, and
number of egg on the plants were recorded.

Second Field Experiment in Brazil

Another multiple-choice, open field experi-
ment exposing A. tenebrosus adults to flowering
eggplant cv’ Black Beauty’, tomato, potato, and

This content downloaded from 158.135.136.72 on Mon, 29 Sep 2014 18:13:36 PM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

Medal et al.: Host Specificity of Anthonomus tenebrosus

bell pepper, but not TSA, was conducted at the
Universidade Federal do Parand, Agriculture Ex-
perimental Farm ‘Canguiri’, Brazil from Dec 2006
to Mar 2007. Control plots with flowering TSA
plants alone, were also established at the Neotro-
pical Biological Control Laboratory in Curitiba lo-
cated approximately 45 km from the cultivated
crop plots to prevent plant species interference.
Distance between plants was similar to the first
experiment. Field collected A. tenebrosus weevils
were released into crop and TSA plots (80 and 76
adults, respectively). Beetles were randomly re-
leased in groups (6-10) on the ground but not on
any test plant. Evaluations (visual estimation of
number of insects and feeding) were made weekly
checking thoroughly each of the plants tested.

RESULTS AND DISCUSSION

Multiple-Choice Feeding-Oviposition Tests

In the quarantine multiple-choice tests, A.
tenebrosus adults fed moderately to intensively
(>20% of the area offered) on S. viarum, the target
weed (Table 1). Weevils did some probing or ex-
ploratory feeding (<5% of the area offered) on S.
tampicense Dunal (an exotic weed of Mexico-Cen-
tral America-Caribbean origin and established
and expanding in central-south Florida), on S. si-
symbriifolium Lam., and S. jasminoides Paxt.
(weeds of South-American origin also present in
Florida), and on eggplant cv. ‘Asian Long Purple’
(crop of economic importance). No feeding was ob-
served on any of the other 86 plant species in 21
families that were tested. A. tenebrosus adults lay
from 5 to 9 eggs inside TSA flower-buds during
the 1-2 week period of the test (Table 1). No eggs
were deposited on any of the other 90 plant spe-
cies tested, including the threatened S.
donianum. Although minor A. tenebrosus feeding
occurred on eggplant in quarantine, this insect
has never been recorded attacking eggplant in
South America. Expanded host ranges of weed-
biocontrol insects under confined laboratory con-
ditions have been reported by South African re-
searchers (Neser et al. 1988; Hill & Hulley 1995;
Olckers et al. 1995; Hill & Hulley 1996; Olckers
1996). They indicated that almost all agents
tested for biocontrol of Solanum weeds have fed
on closely related plant species that are never at-
tacked under natural conditions. For example,
Gratiana spadicea (Klug) (Coleoptera: Chry-
somelidae) screened as a potential biocontrol
agent of S. sisymbrifolium in South-Africa (Hill &
Hulley 1995), fed and completed development on
eggplant in the laboratory. In 1994, this insect
was released in South-Africa based mainly on the
lack of records as an eggplant pest in South Amer-
ica. Gratiana spadicea is established on S. sisym-
briifolium with no reports of attacks in South Af-
rican eggplant fields. Multiple choice tests con-
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ducted at the USDA-South American Biological
Control Laboratory in Hurlingham, Argentina
with Anthonomus sisymbrii Hustache by late
Daniel Gandolfo, showed this weevil fed and lay
eggs on eggplant and potato, although the num-
ber of eggs lay on these crops was significantly
lower than on TSA. He also reported that 75% of
the eggs on potato and 25% on eggplant were ab-
normally oviposited outside the flower-buds. Gan-
dolfo indicated that A. sisymbrii could use egg-
plant, and possibly other Solanum, at least for
feeding purposes that may result in an economic
impact (Gandolfo et al. 2004). The only known
natural hosts of A. sisymbrii are S. sisymbrifo-
lium, S. viarum, and S. aculeatissimum (Medal
unpublished data). To corroborate the specificity
and safety of A. tenebrosus, a weevil related to A.
sisymbrii, 2 open field experiments (discussed
later) were conducted in Brazil, which indicated
that A. tenebrosus did not represent a threat to
eggplant and other economic crops tested under
natural conditions and it is safe as a biological
control agent of TSA.

No-Choice Adult Feeding Tests

Starvation (no-choice) tests with A. tenebrosus
adults exposed to individual potted plants (29
species in 3 families) in quarantine cages indi-
cated that this insect fed and laid eggs (range: 4-
11; average, 8 eggs per female) only on TSA
(Table 2). Feeding on TSA was moderate to in-
tense (>21% of the area offered) compared to a
probing or exploratory feeding (<5%) observed on
S. elaeagnifolium, S. tampicense, and on S. tor-
vum. No eggs were laid on any of the 28 non-tar-
get plant species tested including 4 eggplant cul-
tivars (‘Black Beauty’, ‘Classic’, ‘Market’, ‘Asian
Long Purple’).

First Field Experiments in Brazil

In the open-field planted with TSA, bell-pep-
per, tomato, potato, and eggplant, A. tenebrosus
adults (100) fed and laid eggs, and larvae devel-
oped only on TSA. A total of 83 eggs, 21 larvae,
and 51 adults of A. tenebrosus were recorded on
TSA plants. Feeding on TSA flower-buds was
moderate to heavy (21 to 50% of the area). No
feeding was observed on any of the Solanaceous
crops tested. This field test confirms that A. tene-
brosus feeds and develops only on TSA and does
not represent a threat to eggplant, tomato, po-
tato, or bell-pepper.

Second Field Experiment in Brazil

The field test exposing A. tenebrosus adults to
eggplant, tomato, potato, and bell-pepper, showed
that no adults or immature stages were found on
these crops tested when TSA plants were not
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present. In a separate plot, A. tenebrosus feeding
on TSA flower buds was moderate (21-30%), con-
trary to no-feeding on the crops tested. A total of
124 eggs, 72 larvae, and 45 adults of A. tenebrosus
were recorded on TSA plants. This test showed
that A. tenebrosus adults fed and laid eggs, and
larvae developed only on TSA, with no utilization
of eggplant, potato, tomato, and bell pepper when
TSA is not present.

The laboratory and open-field experiments in-
dicated that no A. tenebrosus feeding damage and
reproduction on the native solanaceous plants
and crops tested are likely to occur. It is expected
that this weevil will complement the TSA damage
by G. boliviana in south and central Florida.
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