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Scientific note 

Solanum torvum (Solanaceae), a New Host of
Ceratitis capitata (Diptera: Tephritidae) in Hawaii

Grant T. McQuate 
USDA-ARS, U.S. Pacific Basin Agricultural Research Center

P. O. Box 4459, Hilo, HI 96720

Abstract. In Hawaii, Mediterranean fruit fly, Ceratitis capitata, populations at low 
elevations have been displaced to higher elevation hosts by oriental fruit fly, Bactrocera 
dorsalis. That displacement, however, is not complete, as C. capitata coexists with 
B. dorsalis at a number of low elevation sites. Turkeyberry, Solanum torvum Sw, is a 
lower elevation noxious weed that has been spreading in Hawaii. Tephritid fruit fly 
infestation of this plant is predominantly by Bactrocera latifrons. However, turkey-
berry fruits in Hawaii can also be infested by oriental fruit fly and, reported here for 
the first time, by Mediterranean fruit fly. If S. torvum continues to spread in Hawaii, 
it will continue to be a potential low elevation wild host for C. capitata as well as for 
B. dorsalis and B. latifrons.
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 Turkeyberry, Solanum torvum Sw, is a solanaceous host of Bactrocera latifrons (Hendel) 
in Hawaii (Liquido et al. 1994, Bokonon-Ganta et al. 2007, McQuate et al. 2007). Because 
B. latifrons can readily be recovered from the often extensive patches of S. torvum on Maui, 
these patches have been used as sources of wild flies to better study the biology, ecology 
and potential for suppression of B. latifrons (e.g., McQuate and Peck 2001; McQuate et al. 
2004, 2007; Bokonon-Ganta et al. 2007,). Although B. latifrons is the primary tephritid 
fruit fly species infesting S. torvum in Hawaii, oriental fruit fly, B. dorsalis (Hendel), has 
also been recovered at some sites (Bokonon-Ganta et al. 2007). Here it is reported, for the 
first time, that Mediterranean fruit fly, Ceratitis capitata (Wiedemann), can also infest S. 
torvum in the field. We present this data in order to further document the host range of the 
Mediterranean fruit fly. This has importance both in terms of knowledge of the potential host 
base of local populations as well as knowledge of the potential of interstate transportation 
of turkeyberry fruits to lead to accidental introduction of Mediterranean fruit fly (Liquido 
et al. 1997).
 Turkeyberry, also referred to as devil’s fig, is a solanaceous plant native to the Antilles 
(the West Indies) that has become a pantropical weed. It is a spreading or sprawling shrub 
which grows up to about 3 m in height, has prickles scattered on stems, leaf surfaces and 
main veins and bears berries (1.0–1.5 cm in diameter) in clusters of a few to more than 10 
(Wagner et al. 1990). As the berries reach full size brownish spots form on the background 
green color of the fruits (a stage I call “mature green”) and later turn yellow (which I refer 
to as “ripe”). It is primarily these stages, rather than younger stages, that are infestable by 
tephritid fruit flies.  In Hawaii, this plant species is typically found in pastureland and in 
disturbed areas where its seeds have been spread and tends to bear fruits more heavily 
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toward the 2nd half of the year (McQuate et al. 2007 and GTM unpublished data). It is 
included on the list of plant species designated as noxious weeds for eradication or control 
purposes by the Hawaii Department of Agriculture (HDOA 1992). Solanum torvum was 
earlier described as having naturalized in Kaneohe and Palolo Valley on Oahu, and along 
Iao Stream on Maui (Wagner et al. 1990). The range of S. torvum has, however, spread 
beyond these areas to include (1) sites extending westward along the windward coast of 
Oahu from Waimanalo to Kahuluu and at least as far as Laie (GTM unpublished data); (2) 
additional areas on Maui, including patches in Hana and Haiku and in the Huluhulunui 
Gulch, adjacent to Kaupakalua Road, north of Kokomo; and (3) the windward coast of the 
island of Hawaii from Papaikou to Pepeekeo (Oppenheimer et al. 1999; Starr and Starr 
2003; Starr et al. 2003a, b; Bokonon-Ganta et al. 2007; GTM unpublished data). Overall, 
S. torvum seems to be spreading on Maui via seed-contaminated equipment and soil (Starr 
et al. 2003b) which are likely factors in the spread of this weed on other islands as well.
 Collections of mature green (full size, green with brown spots) and ripe (yellow) tur-
keyberry fruits were made at two low elevation sites (below 200 m) on Maui. The most 
extensive collections were made from 10 March 2003 to 7 Dec. 2005 in a cattle pasture in 
Haiku, while additional collections were made from 4 Nov. 2003 to 14 July 2004 in Iao Val-
ley. Only few collections were made at the latter site because fruit abundance was limited. 
Following collection, fruits were placed in screened containers which prevented any further 
exposure to adult tephritid fruit flies and transported to the insect ecology laboratory at the 
U. S. Pacific Basin Agricultural Research Center at the Waiakea Agricultural Experiment 
Station on the island of Hawaii. Fruit were then counted, weighed and held for fruit fly 
emergence in screened containers with sand on the bottom to serve as a pupation medium 
for any pupariating tephritid fruit fly larvae that emerged from the fruits. Recovered adult 
flies were identified to species.
 Although, B. latifrons was the predominant species recovered, both oriental fruit fly and 
Mediterranean fruit fly were also recovered from both sites, though both oriental fruit fly 
and Mediterranean fruit fly were recovered infrequently (Table 1). Of the last two species, 
oriental fruit fly was, overall, recovered more frequently. Both oriental fruit fly and Medi-
terranean fruit fly were recovered from both ripe and mature green turkeyberry fruits.  
 Mediterranean fruit fly has a host list of over 300 species. That list includes 29 species of 
solanaceous plants, making it the 3rd most common host plant family (behind rosaceae [1st] 
and rutaceae [2nd]). Among the 29 solanaceous host plant species, 13 are other Solanum spp.  
Field infestation data, however, have been reported for only seven of those other Solanum 
spp. Of those seven, reported infestation levels ranged from very low (e.g., 1 larva from 
10,476 S. nigrum L. fruits) to very high (e.g., 1638 larvae from 1681 S. pseudocapsicum 
fruits) (Liquido et al. 1997). Solanum pseudocapsicum was reported (Liquido et al. 1990) 
to have the highest infestation rate of any fruits on the island of Hawaii (664 Medfly/kg 
infested fruit). Our results with S. torvum fall amidst the Solanum species with low infesta-
tion levels. 
 In Hawaii, Mediterranean fruit fly populations became scarce at lower elevations, but 
remained abundant in many upland areas, following the accidental introduction of oriental 
fruit fly in 1945 (Bess 1953, Haramoto and Bess 1970). That displacement, however, was 
not complete (Nishida et al. 1985), with Mediterranean fruit fly dominating in low elevation 
coffee sites (Vargas et al. 1995) and coexisting with oriental fruit fly at a number of other 
sites (Nishida et al. 1985). Iao Valley was identified as one low elevation site supporting a 
medium density of Mediterranean fruit fly (Nishida et al. 1985). The presence of coffee plants 
may be a factor in maintaining the presence of Mediterranean fruit fly in Iao Valley. 
 At both the Haiku and Iao Valley collection sites, B. latifrons is the predominant tephritid 
fruit fly species infesting turkeyberry, but both oriental fruit fly and Mediterranean fruit 
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fly can coexist with B. latifrons at both sites. If S. torvum continues to spread on Maui 
and other Hawaiian islands, it will continue to be a potential low elevation wild host for 
Mediterranean fruit fly as well as for oriental fruit fly and B. latifrons. 
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