
Gratiana boliviana is a biological control agent approved in 
North America for release against tropical soda apple. 
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DESCRIPTION
Eggs are oval-shaped, up to 1.8 mm long, and encased in two 
translucent, papery membranes (Fig. 1a). Larvae are pale 
green, up to 6 mm long, and have spines along their margins 
(Fig. 1b) on which they accumulate molted skins and frass 
to serve as camouflage (Fig. 1c). Adults are up to 6 mm long 
and 5 mm wide and have a hard protective covering. Females 
are slightly larger than males. Reproductive adults are green 
(Fig. 1e) while adults in diapause are light brown (Fig. 1f). 

LIFE CYCLE
Adults emerge in early spring and feed on tropical soda 
apple foliage, creating a distinctive “shot-hole” feeding  
(Fig. 2a). Eggs are deposited singly (but up to 300 per 
female lifetime) onto tropical soda apple leaves. Larvae 
feed on the undersides of young leaves through five instars; 
their feeding also creates “shot-hole” patterns (Fig. 2b). 
Pupae are attached to the undersides of tropical soda apple 
leaves (Fig. 1d). The entire life cycle can be completed in a 
month, and in Florida, there are 7–8 generations per year. 
Last generation adults enter diapause in leaf litter during 
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RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Coleoptera Beetles

Family Chrysomelidae Leaf beetles

Genus Gratiana

Species Gratiana boliviana Spaeth Tropical soda apple leaf beetle

Figure 1. Gratiana boliviana (a) egg; (b) larva; (c) larva with frass and molted skin; (d) pupa; 
(e) reproductive adults; (f) diapausing adult (a,c: Rodrigo Diaz, Louisiana State University; b,d,e,f: 
Florida Division of Plant Industry, Bugwood.org CC BY-3.0 US)
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winter, which allows them to survive cold temperatures and 
food scarcity. 

DAMAGE
Larval and adult feeding (Fig. 2) reduces photosynthetic 
capabilities of attacked plants and facilitates secondary 
attack by plant pathogens. These stresses reduce the growth 
and reproduction of tropical soda apple plants, decreasing 
competitive ability. 

FIELD IDENTIFICATION
Green adult Gratiana boliviana (Fig. 1e) may be observed 
actively feeding (Fig. 2a) and ovipositing on tropical soda 
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Figure 3. Gratiana boliviana reported distribution in North America (Winston et al. 2021)
Figure 2. Gratiana boliviana (a) adult feeding damage; (b) larval feeding damage; (c,d) feeding 
damage overall (a: Nash Turley, iNaturalist.org CC BY-NC-SA 4.0; b,c: Florida Division of Plant 
Industry, Bugwood.org CC BY-3.0 US; d: Rodrigo Diaz, Louisiana State University)
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apple foliage throughout the majority of the year. Under cold 
winter temperatures or food limitations, tan adults (Fig. 
1f) may be diapausing in leaf litter beneath tropical soda 
apple plants. Larvae and pupae (Fig. 1b,c,d) can be readily 
observed on the undersides of tropical soda apple leaves 
throughout the majority of the year. In the absence of larvae 
and adults, leaves with extensive shot-hole feeding patterns 
(Fig. 2) can be indicative of G. boliviana presence at the site. 

PREFERRED HABITAT
Beetle numbers are greater in open habitats, but feeding 
damage and beetle survivability are higher in shaded habitats. 
This species appears to be hindered by cold temperatures.

HISTORY AND CURRENT STATUS
Gratiana boliviana is native to South America. Individuals 
from Argentina and Paraguay were released in the 
southeastern USA beginning in 2003, including releases 
in Florida, Texas, Alabama, and Georgia. Successful 
overwintering was initially observed in the latter three 
states, but thus far, permanent establishment has only been 
confirmed in Florida (Fig. 3). Gratiana boliviana is now 
widespread and abundant in south and central Florida but is 
limited or absent in northern Florida where it is believed to 
be hindered by cold winter temperatures. At high densities, 
beetles have been attributed with up to a 90% decline in plant 
density within three years of release, and tropical soda apple 
is now limited at many sites. 

a b NONTARGET EFFECTS
None reported

The tobacco mild green mosaic tobamovirus is a virus 
approved for use in the USA for control of tropical soda 
apple. 

DESCRIPTION AND LIFE CYCLE
When this virus is inoculated on its host, tropical soda apple, 
it elicits a lethal hypersensitive response from the plant 
whereby the plant develops necrotic lesions on the leaves 
(Fig. 4a), followed by wilting and death (Fig. 4b). Plants of 
all ages are killed in 2–6 weeks. The virus becomes inactive 
in water and in soils after 6 months. This virus must be 
transmitted by physical contact as it has no known insect 
vectors or other natural modes of transmission. 

HISTORY AND CURRENT STATUS
This virus occurs naturally in many parts of the USA and 
around the world. Following extensive host-specificity 
and safety testing, a select strain, U2, was approved and 
registered as the bioherbicide SolviNix® for use on tropical 
soda apple in the US in 2014. It is commercially available in 
liquid concentrate from the company BioProdex, Inc. When 
used according to label instructions, this bioherbicide kills 
tropical soda apple plants (including roots) within six 
weeks of inoculation. 

Tobacco mild green mosaic  
tobamovirus

SolviNix®
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Figure 4. Tropical soda apple (a) leaf with tobacco mild green mosaic tobamovirus lesions; (b) 
before (left) and after (right) inoculation with the virus (a,b: Raghavan Charudattan, BioProdex, Inc.)
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This fact sheet was produced by the North American Invasive 
Species Management Association (NAISMA) with financial 
support from USDA Forest Service. The layout was designed 
by Rachel Winston, MIA Consulting.

NAISMA is a network of professionals challenged by invasive 
species: land managers, water resource managers, state, 
regional, and federal agency directors and staff, researchers, 
and nonprofit organizations. NAISMA’s members are a 
diverse group of individuals and organizations who are 
involved in implementing invasive species management 
programs at all scales. Our mission is to support, promote, 
and empower invasive species prevention and management 
in North America. Our vision is to have North America’s 
lands and waters protected from invasive species. NAISMA’s 
programs aim to provide the support, training, and standards 
needed by the professional invasive species management 
community.
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