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aBstraCt. Inflorescence stalk herbivory on the Mule Ear orchid (Trichocentrum undulatum) has been observed 
in Cuba, which resembles the specialized herbivory interaction seen in southern Florida between a specialized 
dipteran, Melanagromyza miamensis (Agromyzidae) and the Mule Ear orchid. We are able to identify the 
inflorescence herbivore to be the genus Melanagromyza. It is possibly the same species that can be found in 
southern Florida. The mule-ear orchid is endemic to the Caribbean region, i.e. Cuba, Jamaica and southern 
Florida.  To our knowledge, this is the first report of an apparently specialized inflorescence stalk herbivory 
by Agromyzid flies on the Mule Ear orchid in Cuba. The herbivory can partially or completely destroy the 
flowering potential of the impacted plants.
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Introduction. Trichocentrum undulatum (Sw.) 
Ackerman & M.W.Chase is an epiphytic orchid 
whose distribution extends from Jamaica, Cuba and 
Bahamas to Florida (Ackerman 2014). The population 
in southern Florida is the northernmost limit of the 
species and is the only mainland North American 
population. In southern Florida, T. undulatum is 
rare and only found in a restricted area of coastal 
salt marsh found growing only on buttonwood trees 
(Conocarpus erectus L.). This Florida population is 
subject to specialized inflorescence stalk herbivory by 
Melanagromyza miamensis Spencer. Such herbivory 
has not previously been reported beyond southern 
Florida (Higgins & Gann 2007, Seavey & Seavey 
2018, Spencer & Stegmaier 1973). 
 The dipteran genus Melanagromyza 
(Agromyzidae) consists of over 300 species and is 
distributed worldwide (Spencer & Steyskal 1986). Not 
much is known about host plants used by the majority 
of Agromyzids due to the difficulties in capturing or 
rearing adult flies or difficulties with locating puparia 
within plant tissues (Spencer 1990). Herein we report 

inflorescence stalk herbivory of T. undulatum observed 
in four provinces within Cuba (Artemisa, Cienfuegos, 
Matanzas, and Sancti Spiritus).

Methodology. Trichocentrum undulatum can be 
found within every province of Cuba, in different 
habitats, and growing on a diversity of phorophyte 
hosts. Four populations of T. undulatum were visited 
in Cuba in the provinces of Artemisa, Cienfuegos, 
Matanzas, and Sancti Spiritus during the summers of 
2016 and 2017. Transects were laid out within forest 
stands where the orchid was known to grow. A total 
of four transects were made at four wild populations 
in the Artemisa (one transect) and Matanzas (three 
transects) provinces. Inflorescence stalks were also 
evaluated and collected for herbivore presence at 
Macradenia Orchid Garden in Cienfuegos province 
and Comunidad 23 Orchid Garden in Sancti Spiritus 
province. For every T. undulatum plant encountered on 
the transect, a search for other plants was made within 
a five-meter radius. The length of the transects varied 
between 20 to 100 meters, depending on the forest 
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size and habitat topography. Inflorescence stalks were 
collected from every individual that had flowered in 
February/March (the flowering season for the species) 
and had failed to produce fruit. The inflorescence 
stalks were labelled and later dissected to determine 
the presence of an inflorescence stalk herbivore. Exit 
holes were examined and any pupal casings found 
were photographed.

Results. Although no adult fly exiting T. undulatum 
was captured, larval casing characteristics were 
used to determine that the herbivores affecting 
inflorescences of T. undulatum within Cuba are a 
Melanagromyza species. Pupal casings were extracted 
from inflorescence stalks from all of the transects 
sampled. The larvae found in the orchid samples fitted 
the description of the genus Melanagromyza by having 
two sclerotized plates with pronounced “bulbs” atop 
the plates with a protruding “horn” in the center (Fig. 
1) (Spencer & Steyskal 1986). This identification had 
also been confirmed by an Agromyzidae specialist 
(Scheffer pers. comm. 2017). Exit holes found on the 
inflorescence stalks were similar to those found in the 
southern Florida population (Fig. 2). No other Diptera 
larvae were found within the flowering stalks, leaves, 
or fruits of T. undulatum. 
 A total of 391 plants were located in the transects 
between the 2016 and 2017 surveys. Of these, 149 
(38%) produced inflorescences. The percentage 
of sampled flowering plants with Melanagromyza 
sp. presence was 48% (72 plants). The number of 
inflorescences produced by a plant generally varied 
between one to six stalks between the two surveys. 
A total of 198 inflorescence stalks were collected and 
examined. Of these, 87 inflorescences (44%) exhibited 
dipteran casing presence. 
 Despite approximately half of all flowering 
plants having been attacked by Melanagromyza 
sp., we observed fruit in both 2016 (two fruit out of 
85 flowering plants) and 2017 (one fruit out of 64 
flowering plants) (Fig. 3). Vouchers of the puparia 
casings and the inflorescence stalk tips exhibiting exit 
holes and boring architecture were deposited at the 
Onaney Muñiz National Herbarium from the Institute 
of Ecology and Systematics, Havana, Cuba.

Discussion. Our study is the first to report the presence 
of inflorescence herbivory of T. undulatum by an 

Agromyzid fly in Cuba. Due to the host specialization 
nature of the Agromyzidae family (Spencer 1990), it is 
possible that the observed Melanagromyza in Cuba is 
the same species as that found in southern Florida, but 
this requires further taxonomical study by a specialist. 
Melanagromyza sp. has only been observed in the 
inflorescence stalks of T. undulatum and not on any 
other orchid species in the surrounding areas assessed 
in Cuba and southern Florida (Borrero unpubl. 2017).
In southern Florida, herbivory intensity by M. miamensis 
was 100% between 2014 and 2015 in the largest 

Figure 1. Pupal casings of a Melanagromyza sp. found 
within an inflorescence stalk in Cuba, summer 2016. 
The sclerotized plate with the doubled “horns” are 
apparent and particular for the genus.

Figure 2. A. Exit holes made to accommodate the emergence 
of adult dipteran(s) from infested inflorescence stalks 
of Trichocentrum undulatum in Matanzas province, 
Cuba 2016. B. Exit holes made from emerging adult 
Melanagromyza miamensis from a T. undulatum 
inflorescence stalk in Florida, USA, 2013.
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known T. undulatum population within the Everglades 
National Park (n=155 at a 1 km long transect and a total 
of 53 inflorescence stalks evaluated), resulting in a very 
low to none pollination opportunities (loss of flowers) 
and subsequently, limited fruit/seed production (Gann 
et al. 2009, Borrero unpubl. 2017). In contrast, only 
48% of flowering plants assessed in Cuba experienced 
Melanagromyza sp. herbivory between 2016 and 2017. 
The lower attack rate in Cuba versus that observed in 
Florida could indicate that different biological and 
ecological factors exist between populations. Study is 
on-going in comparing the demography and ecology 
between the orchid populations in South Florida and 
Cuba. 
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