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ABSTRACT

Thrips are small, cosmopolitan insects directly or indirectly associated with plants. Records
of these associations in the neotropics add greatly to better understanding of Thysanoptera,
not the least because some thrips species are economically important in agriculture and
amenity plantings. In this paper we report new plant associations of Franklinothrips vespiformis (Crawford), Gastrothrips sp. Hood, Haplothrips gowdeyi Franklin, Leptothrips astutus Johansen, Leptothrips obesus Johansen, Liothrips spp. Uzel, Torvothrips martinezi
Johansen, Arorathrips mexicanus Crawford, Caliothrips fasciapennis (Hinds), Caliothrips
nanus (Hood), Caliothrips punctipennis (Hood), Echinothrips caribbeanus Hood, Echinothrips selaginellae Mound, Frankliniella cephalica Crawford, Frankliniella standleyana
Hood, Hoodothripiella ignacio Retana-Salazar, Microcephalothrips abdominalis (Crawford)
and Retanathrips silvestris (Hood). Some records of the presence of thrips species are new for
Costa Rica and Central America.
Key Words: amenity plantings, arvenses, banana, ecology, weeds, accomplice species, host
RESUMEN
Los thrips son pequeños insectos cosmopolitas asociados a las plantas directa o indirectamente. El conocimiento de asociaciones con plantas es información valiosa para un mejor conocimiento de este grupo, poco es conocido en las regiones neotropicales donde algunas
especies son plagas agrícolas importantes. En este escrito se presentan nuevos registros de
asociaciones con plantas para Franklinothrips vespiformis (Crawford), Gastrothrips sp.
Hood, Haplothrips gowdeyi Franklin, Leptothrips astutus Johansen, Leptothrips obesus Johansen, Liothrips spp. Uzel, Torvothrips martinezi Johansen, Arorathrips mexicanus
Crawford, Caliothrips fasciapennis (Hinds), Caliothrips nanus (Hood), Caliothrips punctipennis (Hood), Echinothrips caribbeanus Hood, Echinothrips selaginellae Mound, Frankliniella cephalica Crawford, Frankliniella standleyana Hood, Hoodothripiella ignacio RetanaSalazar, Microcephalothrips abdominalis (Crawford) y Retanathrips silvestris (Hood). Algunos reportes son nuevos para Costa Rica y para Centroamérica.
Translation provided by the authors.

With more than 2000 thrips species currently
described in the Neotropics, this region has
great diversity within the Thysanoptera (Mound
2002). Species from 1.0 mm or less to 10.0 mm
long can be found just in Central America
(Mound et al. 1993) where they can be collected
from a wide array of habitats; forests, grasslands, desserts, crops and gardens (Soto-Rodríguez et al. 2009). Feeding habits vary among
different taxa (Mound et al. 1993; Soto-Rodríguez et al. 2009) and, commonly, phytophagous species are considered of economic importance in various crops (Childers & Nakahara
2006; González et al. 2010a), especially in the
tropics (Johansen & Mojica 2007). Phytophagous
species cause economic damage by feeding directly on vulnerable plant species, by vectoring
virus causing major crop losses (Jones 2005) or

requiring the erection of quarantine barriers to
their spread (Vierbergen et al. 2006; González et
al. 2010b). On the other hand, other thrips species serve beneﬁcially as pollinators and decomposers (Pinent et al. 2006), and some species
have been suggested as biological control agents
against various arthropod pests (Zegula et al.
2003) or weeds (Cock et al. 2000; Mound & Zapater 2003; Soto-Rodríguez et al. 2009). Weeds often are very important in agriculture because
they compete with the crop, or they serve as
hosts or accomplices of pests or pathogens including some thrips species (González et al.
2010b). Hernández-Ayar et al. (2009), for example, found that the number of thrips taxa present
at a given site varied according to the type of
plants that grow associated with the crop, in this
case, Persian lime, Citrus latifolia (Tan.).
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According to Mound (2002), the majority of
thrips studies in the neotropics have been limited
to insecticide trials or taxonomic studies. Therefore it is especially important to conduct plant-association surveys in order to understand the role
of thrips species in the ecosystems, to ascertain
which plant species aid and abet various species
of thrips pests (González et al. 2010b), and to assess the impact of different thrips species on populations of other organisms within crops, amenity
plantings or noncultivated areas. In this paper we
present the ﬁndings of Neotropical and cosmopolitan thrips species collected from weeds from banana farms and neighboring areas such as paddocks and roadsides.
MATERIALS AND METHODS
Implementation of Project CONICIT FV 24-07,
UCR 813-A8-506, involved the monthly collection
of foliar samples (leaves, stems and ﬂowers in few
cases) of several weed species in Limón, Costa
Rica throughout 2008 and 2009. Weed samples
were collected in plastic bags and sealed with adhesive tape to prevent the escape of captured
specimens. Plants samples were identiﬁed in situ
and their identities were veriﬁed by Steven
Brenes of the Weed Laboratory of the University
of Costa Rica. Most of the samples were collected
within banana farms, other samples were obtained from neighboring areas and pasture ﬁelds.
To extract the thrips specimens, each weed
sample was placed in a container ﬁlled with boil-
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ing water. After approximately 3 minutes, the water was poured through a 212 mesh sieve. The
plant sample was washed twice in the container
and the water was poured through the sieve.
Specimens on the sieve were transferred to a petri
plate, after which the thrips were stored in 70%
ethanol in labeled eppendorf tubes for further
identiﬁcation. The thrips specimens were
mounted on microscope slides and were identiﬁed
by Axel Retana-Salazar of the Centro de Investigación en Estructuras Microscópicas (CIEMIC),
University of Costa Rica, according to the keys
provided by Johansen (1980, 1987); Mound et al.
(1993); Mound & Marullo (1996); Soto-Rodríguez
& Retana-Salazar (2003); Retana-Salazar (2007)
and the Ofﬁcial Collection of Thysanoptera of the
University of Costa Rica, CIEMIC.
RESULTS AND DISCUSSION
Locations and dates of sampling for thrips reported in this project are elaborated in Table 1. In
total 829 plant samples were collected and examined. Three thrips families, 13 genera and 19 species were identiﬁed in this research, and these19
species were involved in 45 different thrips-plant
associations (Table 2).
Most of the thrips specimens were found on
samples collected from outside the banana farms,
and this distribution is consistent with other arthropod taxa observed during this research
(Fig. 1). Weed samples belonged to 70 different

TABLE 1. COLLECTION OF THRIPS ON WEEDS IN LIMÓN PROVINCE, COSTA RICA IN 2008-2009: LOCATIONS, SITE DESCRIPTIONS AND DATES OF COLLECTION.
Location
code
Date of sampling
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

3-IV-2008
3-IV-2008
12-IV-2008
7-V-2008
8-V-2008
8-V-2008
27-V-2008
28-V-2008
6-VIII-2008
4-IX-2008
4-IX-2008
9-X-2008
10-X-2008
11-II-2009
11-II-2009
12-III-2009
13-III-2009
8-VII-2009
16-IX-2009

Location name

Detail

La Teresa Banana Farm
Junior Jiménez Paddock
Est. Exp. Diamantes, INTA (Paddock) 1
Agrícola 2 Banana Farm
Roadside to Guácimo
San Diego Pineapple Farm (nearby)
Bonanza Campo Cinco Banana Farm
Est. Exp. Diamantes, INTA (Paddock) 2
Rio Palmas Hotel surrounding forest
San Pablo Banana Farm
28 Millas, CORBANA facilities
Calinda Banana Farm
6 years Organic Banana Farm, EARTH
Támesis Banana Farm
Valquirias Banana Farm
Bananos Dora Banana Farm
Ecoturismo Banana Farm
La Estrella Banana Farm
Verde Azul Banana Farm

Cariari, Limón.
Guácimo, Limón.
Guápiles, Limón.
Cariari, Limón.
Guácimo, Limón.
Guácimo, Limón.
Cariari, Limón.
Guápiles, Limón.
Guácimo, Limón
Matina, Limón.
Matina, Limón.
Guácimo, Limón.
EARTH University, Guácimo, Limón
Cariari, Limón.
Cariari, Limón.
Siquirres, Limón
Siquirres, Limón
Siquirres, Limón
Siquirres, Limón
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TABLE 2. ASSOCIATIONS OF THYSANOPTERAN FAMILIES AND SPECIES WITH FAMILIES AND SPECIES OF PLANTS AT THE
LOCATIONS SAMPLED IN LIMÓN PROVINCE, COSTA RICA IN 2008-2009.
Thrips species/weed species

Location Code1

Host Botanical Family

AEOLOTHRIPIDAE
Franklinothrips vespiformis
Synedrella nodiﬂora L.

Asteraceae

1

PHLAEOTHRIPIDAE
Idolothripinae
Gastrothrips sp.
Solanum nigrum L.

Solanaceae

17

Poaceae
Poaceae
Asteraceae
Rubiaceae

18
10, 19
17
8, 9

Leptothrips astutus
Stachytarpheta jamaicensis L.
Synedrella nodiﬂora L.

Verbenaceae
Asteraceae

4
1, 5, 6, 9

Leptothrips obesus
Lantana trifolia L.

Verbenaceae

2, 8

Liothrips sp.1
Synedrella nodiﬂora L.

Asteraceae

5, 7, 8, 19

Liothrips sp.2
Gouania polygama Jacq.

Rhamnaceae

3, 8, 13

Torvothrips martinezi
Sida ulmifolia Mill.

Malvaceae

8

Caryophyllaceae
Poaceae

2, 6, 10, 17
2, 7, 10, 16

Caliothrips faciapennis
Scleria melaleuca Rchb.f. ex. Schtdl.Cham.

Cyperaceae

2, 3, 6, 8, 15, 17

Caliothrips nanus
Gouania polygama Jacq.

Rhamnaceae

3, 11,13

Caliothrips punctipennis
Eleusine indica L.

Poaceae

4, 10, 12, 16, 18

Echinothrips caribbeanus
Alternanthera sessilis L.
Cyathula prostrata L.
Drymaria cordata L.
Eleusine indica L.
Emilia sonchifolia L.
Laportea aestuans L.
Ludwigia decurrens Walt.
Melothria pendula L.
Mikania micrantha Kunth ex H.B.K
Oxalis barrelieri L.
Phenax sonneratii Poir.
Philodendron hederaceum (Jacq.) Schott
Rivina humilis L.

Amaranthaceae
Amaranthaceae
Caryophyllaceae
Poaceae
Asteraceae
Urticaceae
Onagraceae
Cucurbitaceae
Asteraceae
Oxalidaceae
Urticaceae
Araceae
Phytolacaceae

10
15, 17
2, 8, 15
4, 16
17
1, 3, 12, 13, 14, 15, 16
16
1, 17
15
7
17
12, 17
16, 17

Phlaeothripinae
Haplothrips gowdeyi
Digitaria setigera Roth ex Roem. et Schult.
Eleusine indica L.
Emilia sonchifolia L.
Spermacoce assurgens Ruiz & Pavón

THRIPIDAE
Arorathrips mexicanus
Drymaria cordata L.
Eleusine indica L.

1

Each Location Code is defined in Table 1.
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TABLE 2. (CONTINUED) ASSOCIATIONS OF THYSANOPTERAN FAMILIES AND SPECIES WITH FAMILIES AND SPECIES OF
PLANTS AT THE LOCATIONS SAMPLED IN LIMÓN PROVINCE, COSTA RICA IN 2008-2009.
Thrips species/weed species
Solanum nigrum L.
Spermacoce assurgens Ruiz & Pavón
Synedrella nodiﬂora L.

1

Host Botanical Family

Location Code1

Solanaceae
Rubiaceae
Asteraceae

17
15
10, 19

Echinothrips selaginellae
Alternanthera sessilis L.
Laportea aestuans L.
Scleria melaleuca Rchb.f. ex. Schtdl.Cham.

Amaranthaceae
Urticaceae
Cyperaceae

10, 14, 15
12, 19
12, 17

Frankliniella cephalica
Drymaria cordata L.

Caryophyllaceae

2, 11

Frankliniella standleyana
Conostegia subcrustulata Beurl.
Mikania micrantha Kunth ex H.B.K

Melastomataceae
Asteraceae

6
7, 14, 15

Hoodothripiella ignacio
Spermacoce latifolia Aubl.

Rubiaceae

2, 7, 8, 9

Microcephalothrips abdominalis
Wedelia trilobata L.

Asteraceae

10, 11

Retanathrips silvestris
Alternanthera sessilis L.
Spermacoce latifolia Aubl.
Spermacoce assurgens Ruiz & Pavón
Synedrella nodiﬂora L.

Amaranthaceae
Rubiaceae
Rubiaceae
Asteraceae

16
7, 9
8, 16
5, 6, 7, 8, 9

Each Location Code is defined in Table 1.

AEOLOTHRIPIDAE

Synedrella nodiflora (Asteraceae) (Table 2) is
new information on its biology. We also found Homoptera immatures, predatory and phytophagous mites and some nematodes in this weed
sample, some of them could be suitable prey for F.
vespiformis, since its predatory behavior on small
insects, eggs and other larvae has been documented (Johansen 1976; Mound & Reynaud
2005). The small number of F. vespiformis isolated from the weed sample is consistent with solitary predator behavior described for predator
thrips species (Johansen & Mojica-Guzmán
1996).

Franklinothrips Back 1912

PHLAEOTHRIPIDAE

species and the thrips specimens were found on
17 of 28 botanical families represented at the
sampling sites. The highest number of thrips species (Fig. 2) was found on members of the Asteraceae. Echinothrips caribbeanus Hood was found
on 16 plant species (Fig. 3), the most for any
thrips species herein. Twelve thrips species were
narrowly speciﬁc in their plant preferences; each
being found on a single plant species (Fig. 3). Information of other locations and weed species
sampled are detailed in Sánchez-Monge (2010).

Franklinothrips vespiformis (Crawford 1909)
Idolothripinae

F. vespiformis is a known predator of mites,
white flies and other insects in Central and South
America (Arakaki et al. 2001) as well as the
Southwestern USA (Johansen 1983). F. vespiformis has been recorded previously from grasses,
weeds and crops species in several Latin-American countries (Johansen 1976, 1983; Mound &
Reynaud 2005). In Costa Rica F. vespiformis was
reported on Ricinus sp. leaves (Mound & Marullo
1996) and associated with crops (Soto-Rodríguez
et al. 2009). Our finding of F. vespiformis on

Gastrothrips Hood 1912
Gastrothrips sp.

The specimen collected on black nightshade,
Solanum nigrum L., (Table 2) has the major characters of the genus according to Mound & Marullo
(1996), however the tube is not constricted at the
apex, as is usually the case in New World species
(Mound & Marullo 1996). Since Gastrothrips is a
fungal spore feeding genus, there is not a direct
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Fig. 1. Average percentages of various insect and mite taxa found in weed samples from 19 banana farms and
12 neighboring areas in Limón Province, Costa Rica in 2008-2009. Each vertical error bar represents the standard
error of the mean percentage of the indicated taxon present either on banana farms or surrounding areas. The numbers of samples taken at each of these 2 types of sites are shown in parentheses.

host relationship of Gastrothrips sp. with S. nigrum; however, the plant species on which this
thrips subfamily is found are always recorded
(Sakimura & Bianchi 1977), and, indeed, some
species in the Idolothripinae can also be found on
dead leaves on hanging broken branches (Hoddle
et al. 2004). It is interesting to point out that this
specimen was found on just 1 of the 70 plant species sampled, and samples of the weeds surrounding in this location did not have any other specimens of Gastrothrips. A few Thysanoptera larvae
were isolated from a S. nigrum sample at location
9 (Table 1), but we could not deﬁne their identity

because diagnostic information on larval taxonomy is inadequate.
Phlaeothripinae
Haplothrips Amyot & Serville 1843
Haplothrips gowdeyi Franklin 1908

H. gowdeyi is a very common species in the
Caribbean area (Mound & Marullo 1996), and it
has been reported on pineapple, Ananas comosus
(L.) Merr., species of Aster and Bidens (Asteraceae), Salvia (Lamiaceae), Althaea (Malvaceae)

Fig. 2. Number or thrips species (Insecta: Thysanoptera) found on plant species belonging to each of the 17 botanical families sampled on 19 banana farms and 12 neighboring areas in Limón Province, Costa Rica in 2008-2009.
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ples from within banana farms contained L. astutus
adults, and some also contained unidentified thrips
larvae.
Leptothrips obesus Johansen 1987

L. obesus was reported on Verbesina greenmanii Urb. (Asteraceae), and it was listed as the
unique species of this genus for Mexico (Johansen
1987). This is the first report of this species for
Central America, as well as the first report on
Lantana trifolia L. and within the Verbenaceae
family (Table 2). This weed was sampled twice in
2 different locations (paddocks), both of them had
L. obesus specimens and predatory, phytophagous and unidentified mites that could become
suitable prey for L. obesus. Homopterans were
also represented in both samples and eriophyoid
mites in 1 sample (Sánchez-Monge 2010).
Fig. 3. Number of plant species on which each of the
19 Thysanopteran species was found while collecting
samples from 70 species of plants belonging to 17 botanical families on banana farms and surrounding areas in
Limón Province, Costa Rica in 2008-2009. The 19 thrips
species represent 13 genera belonging to the Aeolothripidae, Phlaeothripidae and Thripidae.

and others in Costa Rica (Soto-Rodríguez et al.
2009), sugarcane leaves in South Africa (Way,
2008) and common pigweed, Amaranthus hybridus L., in Florida (Childers & Nakahara 2006).
Herein (Table 2) we report new associations with
Asteraceae (Emilia sonchifolia (L.) DC, lilac tasselflower), Rubiaceae (Spermacoce assurgens
Ruiz & Pav., woodland false buttonweed) and
Poaceae (Digitaria setigera Roth ex Roem. &
Schult., East Indian crabgrass; and Eleusine indica (L.) Gaertn., Indian goosegrass). On these
same samples we found some Thysanoptera larvae but we could not determine their identity.

Liothrips Uzel 1895
Liothrips spp.

Even though Liothrips is the largest genus
within the Thysanoptera (Mound & Morris 2007),
and even though some Liothrips species have
been proposed as biocontrol agents of weeds (Cock
et al. 2000; Mound & Pereyra 2008; Soto-Rodríguez et al. 2009), little is known about Liothrips hosts and accomplices in Central America,
since most neotropical species are reported from
Brazil (Mound & Pereyra 2008). Herein we report
Synedrella nodiﬂora (Asteraceae) and Gouania
polygama (Jacq.) Urb., liane savon (Rhamnaceae), as possible new hosts for Liothrips species
(Table 2); several adults were found in most samples of these weeds and they were found most frequently outside of banana farms (Table 2). We
also found some Thysanoptera larvae on these
plant species, but we could not identify them due
to the lack of larval keys to genera in current literature.

Leptothrips Hood 1909
Leptothrips astutus Johansen 1978

Torvothrips Johansen 1977
Torvothrips martinezi Johansen 1980

L. astutus, a predatory thrips species, was found
on several plant species in several botanical families (Johansen 1987) but our finding on Stachytarpheta jamaicensis (L.) Vahl, worryvine (Verbenaceae), is a first for this species (Table 2). This weed
was sampled once and diverse organisms were isolated from it, i.e., Homoptera, Aphididae, nematodes and predatory mites. On Synedrella nodiflora
(L.) Gaertn., nodeweed (Asteraceae), it was common
to find Homoptera and Thysanoptera instars,
aphids, oribatid and predatory mites among others
that could be used as prey by this species (Johansen
& Mojica-Guzmán 1996). This weed species was
sampled 22 times. All S. nodiflora samples from areas neighboring banana farms and 62.5% of sam-

According to the key provided by Johansen
(1980), the specimen we collected corresponds to
T. martinezi; nevertheless, some characters do
not ﬁt with the species description, which lacks
data on associated plant species. We found T. martinezi on Sida ulmifolia Mill. Torvothrips is Mexican in origin (Johansen 1982), and other species
of this genus, i.e., T. tremendous (Johansen) and
T. kosztarabi (Johansen), are associated with
galls in Quercus spp. (Johansen 1982, Kosztarab
1982). The genus Torvothrips includes only parasitoid species within galls of the coccids, Ollifﬁella
spp. (Kermisidae) (Johansen & Mojica-Guzmán
1996), but it is interesting that this taxon was not
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THRIPIDAE

in Mexico and Texas (Mound & Marullo 1996).
Recent literature reports its presence in avocado
trees in Mexico (Johansen & Mojica 2007). This is
the ﬁrst report (Table 2) on the grass Eleusine indica and the ﬁrst report for Costa Rica and Central America.

Arorathrips Bhatti 1990

Echinothrips Moulton 1911

Arorathrips mexicanus Crawford 1909

Echinothrips caribbeanus Hood 1955

found in any other sample during this research;
not even in other samples collected at the same location. This is also the ﬁrst record of T. martinezi
for Costa Rica and Central America.

A. mexicanus is widely distributed in neotropics where it is commonly associated with grasslands (Mound & Marullo 1996; Schuber et al.
2008), and it has been also reported from sugarcane leaves in South Africa (Way, 2008). We
found A. mexicanus on 63% of Drymaria cordata
L. (Caryophyllaceae) samples, and, other than on
Eleusine indica, this thrips species has not been
found on any monocotyledonous weed during this
research (Table 2).
Caliothrips Daniel 1904

E. caribbeanus was collected in Panama and
has been reported on at least 3 botanical families,
i.e., Capparidaceae, Menispermaceae and Cucurbitaceae (Mound & Marullo 1996). The hosts reported in this paper (Table 2) are new records at
the species and family level, except for Cucurbitaceae. Its occurrence on Laportea aestuans L. (Urticaceae) is remarkable since E. caribbeanus was
present at 7 different locations, most of them banana farms (Table 1). E. caribbeanus was also
particularly common at location 17, Ecoturismo
Banana Farm (Table 2).

Caliothrips fasciapennis (Hinds 1902)
Echinothrips selaginellae Mound 1994

According to Mound & Marullo (1996), C. faciapennis has been collected from grasslands in
North America, i.e., from Massachusetts and Illinois to California, Florida and Texas and as far as
Mexico. Our report on Scleria melaleuca Rchb.f.
ex. Schtdl. Cham. (Cyperaceae), a common weed
on Neotropical grasslands (Gómez-Gómez et al.
2008), is a ﬁrst of this thrips on a plant species in
the Cyperaceae, and the ﬁrst report of this thrips
species for Central America. We found C. fasciapennis on all the samples from paddocks, a few
specimens were isolated from 2 banana farm
samples and 1 from another neighboring area
(Table 2). Some thrips larvae were found on this
weed species but their identities were not determined.

E. selaginella was collected on Selaginella eurynota A. Braun, spikemoss (Selaginellaceae)
(Mound et al. 1994; Mound & Marullo 1996), and
it is known only from Costa Rica. Our report on
Alternanthera
sessilis
(Amaranthaceae),
Laportea aestuans (Urticaceae) and Scleria melaleuca (Cyperaceae) are new association records
for this species (Table 2), implying that this
thrips might not has a strict monophagous habit,
as it was asserted by Mound (2002). Unfortunately, we did not find any thrips larvae on these
weeds species; but it is important to point out that
E. selaginellae was present only on these weeds
throughout 2 years of sampling, involving 70
weed species and 829 samples.

Caliothrips nanus (Hood 1927)

Frankliniella Karny 1909

C. nanus is easy to recognize by the 2 dark stout
grooved setae near the forked vein in the forewing,
this species is known from Trinidad and West Indies (Wilson 1975), and has been reported from
Panama by Mound & Marullo (1996). It was collected from Parkinsonia aculeate L., Jerusalem
thorn (Fabaceae), in Trinidad, Mucuna (Fabaceae)
leaves in Panama and from Gliricidia sepium
(Jacq.) Kunth ex Walp., quickstick (Fabaceae), and
Ipomoea (Convolvulaceae) leaves in Costa Rica. Although the specimens were isolated from few samples, all samples correspond to the same weed species: Gouania polygama (Rhamnaceae).

Frankliniella cephalica Crawford 1910

Caliothrips punctipennis (Hood 1912)

F. standleyana was reported from Conostegia
subcrustulata (Beurl.) Triana (Melastomataceae)
flowers (Mound & Marullo 1996), but our finding
is the first record for this species on Mikania mi-

Apparently C. punctipennis is a grass feeder
(Sakimura 1991), and it was previously reported

F. cephalica is widely distributed in the Caribbean and it has been collected in Costa Rica from
different locations and altitudes (Mound &
Marullo 1996). This species has been reported on
several hosts species and botanical families
(Masís & Madrigal 1994) including mangroves
(Frantz & Mellinger 1990). Herein we present the
first report of F. cephalica on Drymaria cordata L.
(Caryophyllaceae).
Frankliniella standleyana Hood 1935
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crantha Kunth ex H.B.K and its botanical family
(Asteraceae). Some unidentified Thysanoptera
larvae were associated to M. micrantha at locations 7, 17 and 19 (Table 1), however, this Asteraceae was the only weed (other than C. subcrustulata) on which we found F. standleyana.
Hoodothripiella Retana-Salazar 2007
Hoodothripiella ignacio Retana-Salazar 2007

H. ignacio was found previously in several areas in Costa Rica; but the relevant plant species
for these samples were not determined because
they were collected with Malaise Traps (RetanaSalazar 2007). The presence of H. ignacio on
Spermacoce latifolia Aubl. (Rubiaceae) is the first
report on this weed species and its botanical family; this is important biological data on this thrips
species. Interestingly, H. ignacio was found more
frequently at locations outside the banana farms
(Table 2) and it was not found on related weed
species (Spermacoce assurgens or S. capitata Ruiz
& Pav.).
Microcephalothrips Bagnall 1926
Microcephalothrips abdominalis (Crawford 1910)

M. abdominalis is a pest in ornamentals (Vierbergen et al. 2006), and an important vector of the
Tobacco Streak Virus in Tobacco (Greber et al.
1991). Previously M. abdominalis was reported
on Ageratum conizoides Lam., goat weed (Compositae-Eupatorieae) (Mound & Marullo 1996),
Chrysanthemum and Bidens pilosa L. (Asteraceae) (Childers & Nakahara 2006). M. Abdominalis, is commonly associated with various Asteraceae genera (Childers & Nakahara 2006; Pirec
2007), but this is the first report of M. abdominalis on Wedelia trilobata L. (Asteraceae). M. abdominalis was sampled twice on Wedelia trilobata L.; whereas it was not found on any of the
other 69 weed species sampled.
Retanathrips Mound & Nickle 2009
Retanathrips silvestris (Hood 1935)

Several specimens of R. silvestris were collected from 4 different plant species belonging to
3 botanical families (Table 2). All of them are new
records for this taxon since the description of the
Retanathrips species was based on few specimens
and the associated plant species were not reported in this original work. Mound & Marullo
(1996) considered that this species probably lives
on the leaves of forest trees, but our reports suggests that R. silvestris is common on some weed
species, especially Synedrella nodiﬂora (Asteraceae) (Table 2), on which specimens were found
in 4 different locations and 1 banana farm
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(Table 1). The infrequent collection of this species
may be result of incorrect searching and sampling
procedures.
Few studies have focused on the diversity of
Thysanoptera on plant species, whether beneﬁcial or harmful, or on weeds associated with
crops. As a matter of fact, the interaction of weeds
and arthropods has been largely ignored in surveys of agricultural landscapes (Bàrberi et al.
2010). Most literature on Thysanoptera treats
only taxonomy, pest species, control of pest populations and other practical topics (Mound 2005).
Commonly, data on biology or ecology are not detailed in descriptions of species (Monteiro 2001).
Consequently, the lack of such information, at
best, results in sketchy and partial knowledge of
the habits and behavior of Thysanopteran species. Childers & Nakahara (2006) found thrips
species to be associated with weed cover, which
varied seasonally. Moreover, Hernández-Ayar et
al. (2009) found that the diversity of Thysanoptera was different according to the sample location and the vegetation at each site; that the number of captured thrips species was higher in locations with weed cover than where a crop was associated with a limited number of weeds; and that
the number of thrips species was lower at locations with the crop and only 1 other plant species
used as a cover. Such ﬁndings are predictable because diversity of substrates serves to maintain
populations of different arthropod species; and
through plant species diversity the number of
possible ecological associations is increased. This
principle has been applied in several agricultural
landscapes and crops for increasing the diversity
of insects and the presence of natural enemies for
pests (Schellhorn & Sork, 1997).
According to Mound (2005), a thrips’ host is
commonly deﬁned as a plant species on which a
thrips species can successfully maintain a population; thus all life stages of a species of thrips
must be able thrive on a plant species in order for
it to be designated a host of the thrips species.
This deﬁnition excludes plant species, which fail
to meet this stringent deﬁnition, but which, nevertheless, still aid and abet the thrips species.
Such accomplice plant species include those
which may occasionally allow small thrips populations to establish and multiply ﬂeetingly, and
those on which adult thrips feed and acquire or
transmit viruses, yet which fail to support the establishment of reproducing and multigenerational populations of certain thrips species.
Clearly it is insufﬁcient to rigidly classify plant
species as either hosts or non-hosts of thrips species, because some plant species serve importantly as accomplice species.
Surveys like that of Hernández-Ayar et al.
(2009) and the results obtained in this paper (Fig.
1) point out the effect that a crop or farm has on
various arthropod populations. Moreover, these 2
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studies have elucidated the diversity of direct and
indirect associations between speciﬁc thrips species and speciﬁc plant species (Figs. 2 and 3). Further surveys on abundance and diversity of Thysanoptera on weeds are needed to clarify the relationships of these insects and their environments
in the tropics, their impacts on plant and arthropod populations, and their population dynamics
in cultivated and non cultivated areas.
ACKNOWLEDGMENTS
This research was made possible by the economic
support of the Consejo Nacional de Investigaciones en
Ciencia y Tecnología (CONICIT), Costa Rica, Project
FV-024-07, UCR 813-A8-506. We thank the Corporación
Bananera Nacional (CORBANA), Costa Rica, for their
support during visits to sample banana farms. We
thank the property owners of areas surrounding banana
farms for facilitating our searches and samplings on
their properties. Last, but not least, we thank Alexander Rodríguez for helping us with the preparation of
specimen slides.

REFERENCES CITED
ARAKAKI, N., MIYOSHI, T., AND NODA, H. 2001. Wolbachia-mediated parthenogenesis in the predatory
thrips Franklinothrips vespiformis (Thysanoptera:
Insecta). Proc. R. Soc. London. B 268:1011-1016.
BÀRBERI, P., BURGIO, G., DINELLI, G., MOONEN, A., OTTO, S., VAZZANA, C. AND ZANIN, G. 2010. Functional
biodiversity in the agricultural landscape: relationships between weeds and arthropod fauna. Weed Research 50(5): 388-401.
CHILDERS, C., AND NAKAHARA, S. 2006. Thysanoptera
(thrips) within citrus orchards in Florida: Species
distribution, relative and seasonal abundance within trees, and species on vines and ground cover
plants. Journal of Insect Science Vol. 6 (Art. 45):1-19.
Available online: insectscience.org/6.45. ISSN: 15362442.
COCK, M., ELLISON, C. EVANS, H., AND OOI, P. 2000. Can
Failure be Turned into Success for Biological Control
of Mile-a-Minute Weed (Mikania micrantha)? pp.
155-167 In N. Spencer [ed.] Proceedings of the X International Symposium on Biological Control of
Weeds, 4-14 July 1999, Montana State University,
Bozeman, Montana, USA.
FRANTZ, G., AND MELLINGER, C. 1990. Flower thrips
(Thysanoptera: Thripidae) collected from vegetables,
ornamentals and associated weeds in South Florida.
Proc. Florida State Hort. Soc. 103:134-137.
GÓMEZ-GÓMEZ, R., HERRERA-MURILLO, F., AND
HERNÁNDEZ-CHAVES, M. 2008. Control químico de la
navajuela (Scleria melaleuca Rchb.f.ex. Schltdl.Cham.) en diferentes estados de desarrollo.
Agronomía Mesoamericana 19(1): 69-79.
GONZÁLEZ, C., SURIS, M., AND RETANA-SALAZAR, A.
2010a. Especies de trips asociadas a cultivos hortícolas en las provincias habaneras. Métodos en Ecología
y Sistemática 5(1): 30-36.
GONZÁLEZ, C., SURIS, M., AND RETANA-SALAZAR, A.
2010b. Especies de trips asociadas a plantas arvenses en la provincia de la Habana. Métodos en Ecología
y Sistemática 5(1): 37-43.

June 2011

GREBER, R., KLOSE, M., AND TEAKLE, D. 1991. High incidence of tobacco streak virus in tobacco and its
transmission by Microcephalothrips abdominalis
and pollen from Ageratum houstonianum. Plant Disease 75(5): 450-452.
HERNÁNDEZ-AYAR, G., SALAZAR-TORRES, J., SOLÍS-AGUILAR, J., AND MOJICA-GUZMÁN, A. 2009. Especies de
thrips (Thysanoptera) asociadas a las coberturas de
Arachis pintoi (Krap. y Greg.) y maleza, en el cultivo
de limón persa Citrus latifolia (Tan.), en Martínez de
la Torre, Veracruz. Entomología Mexicana 8: 913-917.
HODDLE, M., MOUND, L., AND NAKAHARA, S. 2004. Thysanoptera recorded from California, U.S.A.: A Checklist. Florida Entomol. 87(3): 317-323.
JOHANSEN, R. 1976. Algunos aspectos sobre la Conducta
mimética de Franklinothrips Vespiformis (Crawford)
(Insecta: Thysanoptera) Anales Instituto de Biología
Universidad Nacional Autónoma de México, Serie
Zoología 47(1): 25-50.
JOHANSEN, R. 1980. A revision of the North American
Thysanoptera Genus Torvothrips inhabiting Olliﬁella galls in Quercus. Folia Entomológica Mexicana
44:19-38.
JOHANSEN, R. 1982. Algunos aspectos sobre la biología,
ecología, conducta y distribución geográﬁca del género
Torvothrips (Insecta: Thysanoptera). An. Inst. Biol.
Univ. Nat. Autón. de México. 52(1): 205-222.
JOHANSEN, R. 1983. Nuevos estudios acerca del mimetismo en el género Franklinothrips Back (Insecta:
Thysanoptera) en México. Anales Instituto de Biologia, Universidad Nacional Autónoma de México, Serie Zoología 83(1): 133-156.
JOHANSEN, R. 1987. El género Leptothrips Hood, 1909
(Thysanoptera: Phlaeothripidae) en el continente
americano: su sistemática, ﬁlogenia, biogeografía,
biología, conducta y ecología. Monogr. Inst. Biol.
Univ. Nat. Autón. México. Nº 3: 1-246. ISBN 968-360314-9.
JOHANSEN, R., AND MOJICA-GUZMAN, A. 1996. Reconsideración del concepto de depredador y parasitoide en
tisanópteros mexicanos (Insecta) de interés en control biológico natural. Folia Entmologica Mexicana,
97: 21-38.
JOHANSEN, R., AND MOJICA, A. 2007. About some thrips
species assemblages found in avocado trees (Persea
americana Mill) in México. Proc. VI World Avocado
Congress (Actas VI Congreso Mundial del Aguacate)
2007. Viña Del Mar, Chile. 12-16 Nov. 8pp. ISBN No
978-956-17-0413-8.
JONES, D. 2005. Major Review: Plant viruses transmitted by thrips. European Journal of Plant Pathology
113: 119-157.
KOSZTARAB, M. 1982. Observations on Torvothrips kosztarabi (Thysanoptera: Phlaeothripidae) inhabiting
coccoid galls. Florida Entomol. 65(1): 159-164.
MASIS, C., AND MADRIGAL, R. 1994. Lista preliminar de
malezas hospedantes de trips (Thysanoptera) que
dañan al (Chrysanthemum morifolium) en el Valle
Central de Costa Rica. Agronomía Costarricense
18(1): 99-101.
MONTEIRO, R. 2001. The Thysanoptera fauna of Brazil.
Thrips and Tospoviruses: Proceedings of the 7th International Symposium on Thysanoptera, Section IX
- Thrips Faunistics. 325-340.
MOUND, L. 2002. Minireview: Thysanoptera biodiversity in the Neotropics. Rev. Biol. Trop. 50(2): 477-484.
MOUND, L. 2005. Thysanoptera: Diversity and Interactions. Annu. Rev. Entomol. 50: 247-269.

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 29 Sep 2022
Terms of Use: https://complete.bioone.org/terms-of-use

Sánchez et al.: Thrips-plants associations in Costa Rica

MOUND, L., AND MARULLO, R. 1996. The thrips of Central and South America: An Introduction (Insecta
Thysanoptera). Mem. Entomol., Int. Associated Publishers. Vol 6. 487pp.
MOUND, L., AND MORRIS, D. 2007. A new thrips pest of
Myoporum cultivars in California, in a new genus of
leaf-galling Australian Phlaeothripidae (Thysanoptera). Zootaxa 1495: 35-45.
MOUND, L., AND NICKLE, D. 2009. The Old-World genus
Ceratothripoides (Thysanoptera: Thripidae) with a
new genus for related New-World species. Zootaxa
2230: 57-63.
MOUND, L., AND PEREYRA, V. 2008. Liothrips tractabilis
sp.n. (Thysanoptera: Phlaeothripinae) from Argentina, a potential biocontrol agent of weedy Campuloclinium macrocephalum (Asteraceae) in South Africa. Neotrop. Entomol. 37(1): 063-067.
MOUND, L., AND REYNAUD, P. 2005. Franklinothrips; a
pantropical Thysanoptera genus of ant-mimicking obligate predators (Aeolothripidae). Zootaxa 864:1-16.
MOUND, L., AND ZAPATER, M. 2003. South American
Haplothrips species (Thysanoptera: Phlaeothripidae), with a new species of biological control interest
to Australia against weedy Heliotropium amplexicaule (Boraginaceae). Neotrop. Entomol. 32(3): 437442.
MOUND, L. MARTIN, J., AND POLASZEK, A. 1994. The insect fauna of Selaginella (Pteridophyta: Lycopsida),
with descriptions of three new species. J. Nat. History 28(6):1403-1415.
MOUND, L., RETANA, A., AND DU HEAUME, G. 1993.
Claves ilustradas para las familias y los géneros de
Terebrantia (Insecta: Thysanoptera) de Costa Rica y
Panamá. Rev. Biol. Trop. 41: 709-727.
PINENT, S., ROMANOWSKI, H., REDAELLI, L., AND CAVALLERI, A. 2006. Species composition and structure of
Thysanoptera communities in different microhabitats at the Parque Estadual de Itapuã, Viamão, RS.
Brazil. J. Biol., 66(3): 765-779.
PIREC, S. 2007. Pojavljanje resarja Microcephalothrips
abdominalis (Crawford) in Drugih vrst resarjev
(Thysanoptera) na Goriskem in Krasu. Graduation
Thesis. Univerza V Ljubljani Biotehniska Fakulteta
Oddelek Za Agronomijo. 53 pp.
RETANA-SALAZAR, A. 2007. El grupo genérico Hoodothrips (Terebrantia: Heliothripidae). Acta Zoológica
Lilloana 51(1): 15-38.
SAKIMURA, K. 1991. Caliothrips punctipennis (Hood)
(Notes and Exhibitions, September). Proc. Hawaiian
Entomol. Soc. 30: 12.

339

SAKIMURA, K., AND BIANCHI, F. A. 1977. A review of the
Hawaiian Species of Idolothripinae (Phlaeothripidae: Thysanoptera). Proc. Hawaiian Entomol. Soc.
22(3): 495-523.
SÁNCHEZ-MONGE, A. 2010. Prospección de eriófidos (Acari: Eriophyidae) como controladores biológicos de
arvenses asociadas al cultivo del banano (Musa
AAA; Musaceae). Tesis para optar al grado de Magister Scientiae. Posgrado en Biología, Universidad
de Costa Rica. 107 pp.
SCHELLHORN, N., AND V. SORK. 1997. The impact of
weed diversity on insect population dynamics and
the crop yield in collards, Brassica oleraceae (Brassicaceae). Oecología 111: 233-240.
SCHUBER, J., ZAWADNEAK, M., AND POLTRONIERI, A.
2008. Records of Arorathrips mexicanus (Crawford,
1909) and Arorathrips fulvus (Moulton, 1936) (Thysanoptera: Thripidae) in the municipality of
Araucária, Paraná, Brazil. Brazilian. J. Biol., 68(4):
909.
SOTO-RODRÍGUEZ, G., AND RETANA-SALAZAR A. 2003.
Clave ilustrada para los géneros de Thysanoptera y
especies de Frankliniella presentes en cuatro zonas
hortícolas en Alajuela, Costa Rica. Agr. Costarricense 27 (2): 55-68.
SOTO-RODRÍGUEZ, G., RETANA-SALAZAR, A., AND SANABRIA-UJUETA, C. 2009. Fluctuación poblacional y
ecología de las especies de Thysanoptera asociadas a
hortalizas en Alajuela, Costa Rica. Métodos en
Ecología y Sistemática. 4(1): 10-28.
VIERBERGEN, G., CEAN, M., SZELLÉR, I., JENSER G.,
MASTEN, T., AND SIMALA, M. 2006. Spread of 2 thrips
pests in Europe: Echinothrips americanus and Microcephalothrips abdominalis (Thysanoptera: Thripidae). Acta Phytopath. et Entomol. Hungarica 41(34): 287-296.
WAY, M. 2008. Arthropods associated with sugarcane
leaf spindles in South Africa. Proc. S. African. Sug.
Technol. Assoc. 81: 362-364.
WILSON, T. 1975. A monograph of the subfamily Panchaetothripinae (Thysanoptera: Thripidae). Memoirs of
the American Entomological Institute, Nº 23. Michigan. 353 pp.AND
ZEGULA, V. T., SENGONCA, C., AND BLAESER, P. 2003.
Entwicklung, Reproduktion und Prädationsleistung
von zwei Raubthrips-Arten Aeolothrips intermedius
Bagnall und Franklinothrips vespiformis Crawford
(Thysanoptera: Aeolothripidae) mit Ernährung
zweier natürlicher Beutearten. Gesunde Pﬂanzen
55(6): 169-174.

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 29 Sep 2022
Terms of Use: https://complete.bioone.org/terms-of-use

