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Due to the international demand for exotic flowers, the
area devoted to growing ornamental tropical foliage in Co-
lombia has increased in recent years, especially in the central
coffee ‘Eje Cafetero’ region (Diaz 2006). The ICA (2009) re-
ported 236 farms growing foliage plants on 617 ha in ‘Eje
Cafetero’. ASOCOLFLORES (2008) reported eleven species
of foliage plants, including Dracaena, Anthericum and
Cordyline spp. (Asparagales, Asparagaceae) as well as vari-
ous palms (Arecales, Arecaceae) grown in this region for ex-
port as foliage, bouquets and other floral decorations.

Tropical foliage plants are subject to attack from various
insect pests in their native and introduced range. Pests remain
a significant risk factor due to the quarantine requirements of
importers (ASOCOLFLORES 2008). However a problem is
that to date, few studies have reported pest or beneficial in-
sects associated with tropical foliage grown in Colombia.
Therefore, we conducted (1) a regional field-based survey of
entomofauna and (2) a questionnaire to determine existing pest
management practices of tropical foliage farmers in this re-
gion. The objectives were to provide information that will be
useful in the development of appropriate pest management
information for this industry. Heliconia spp. are also widely
grown in this region, but were not assessed in the present study.

MATERIAL AND METHODS

Study location. This study was conducted on 34 small
farms producing tropical foliage located in ‘Eje Cafetero’

region, located in the central western part of Colombia en-
compassing Caldas (5°06’N, 75°33’W), Quindío (4°32’N,
75°42’W), and Risaralda (4°49’N, 75°42’W) Departments.
Farms ranged in size from 1 to 26 ha with average size of 6.3
± 1.1 ha. The area devoted to growing tropical foliage ranged
from 0.5 to 3.6 ha with average size of 1.5 ± 0.2 ha. The
remaining areas had agricultural crops, including coffee,
Coffea arabica L., banana, Musa acuminata Colla, passion
fruit, Passiflora edulis Sims, tomato, Solanum lycopersicum
L., maize, Zea mays L., grass, Pennisetum clandestinum
Hochst, avocado, Persea americana Mill, and Citrus L. The
farms were located in 10 municipalities ranging from 930
and 1,800 m.a.s.l. with average temperatures from 18 to 25°C,
relative humidity from 70 to 85%, and annual precipitation
between 180 and 220 cm. Both March to May and Septem-
ber to November are the typical rainy seasons in the region.

Farmer survey. Owners or managers of the farms were
given a simple questionnaire about the pest management prac-
tices used on their farms. Information was obtained regard-
ing production practices, including crops currently grown.
Respondents were also asked about their experiences with
insect pests, use of insecticides, biological control agents,
and other pest management practices.

Insect survey. The diversity of the insect fauna associ-
ated with different foliage plants was documented. Two sur-
veys were conducted on each farm between August and
November 2006 and August and December 2007, respec-
tively. Both insect surveys were conducted starting at the end
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of the dry season and continuing throughout the wet seasons
of those years. Plants for sampling were selected along a zig-
zag transect which alternated every 50 meters at perpendicular
directions and traversed at least 30% of the plantation area
for each foliage species. For each foliage species grown, a
minimum of 5 plants were sampled per ha with numbers in-
creased proportional to the plantation area. All insects (both
adults and immature stages) found during a 5 minute inspec-
tion were collected using an entomological net and placed in
vials containing 70% alcohol. Specimens were identified to
family, genus and, where possible, species levels at the Uni-
versity of Caldas using taxonomic keys and illustrated guides
of Andrade et al. (1996), Fernández & Sharkey (2006),
Fernández et al. (2004), González et al.(2005), Lawrence
(1991), Morales (1988), Morales & Medina (2009) Wolff
(2006) and Zumbado (1999). Voucher specimens were stored
at the Entomology Laboratory of the University of Caldas.

RESULTS AND DISCUSSION

Foliage plants. In total, 11 genera and 17 species of foli-
age plants were produced on the 34 farms; Anthericum ‘lily
grass’, Cordyline sp (3 species), Dracaena sp. (5 species), Eu-
calyptus, Ludovia ‘palma canoa’, Phormium ‘flax’, Pandanus,
Pittosporum, Viburnum, Pinus ‘Pino Venezuela’ and Ruscus
(Table I). Most farmers tended to specialize; according to our
survey, each farm grew between 1 and 4 different genus of
foliage, with an average of 1.9 ± 0.2 different genus produced.
The commonest were Cordyline (grown on 38% of farms),
followed by Dracaena (35%), Anthericum (32%), Pittosporum
(21%) and Phormium (18%). Planting density ranged from
2,500 to 12,500 plants per hectare with harvesting generally
starting from 1 to 3 years, depending on the species.

fungicides and herbicides. Our questionnaire also found that
while a majority (68%, n = 23) of respondents reported that
they were familiar with the concept of using biological con-
trol agents, less than half (32%, n = 11) reported having used
them on their farms. Biological control methods reported from
these farmers were applications of entomopathogenic fungi
of the genus Isaria (= Paecilomyces) fumosorosea Wize and
Beauveria bassiana (Balsamo) Vuillemin and Metarhizium
anisopliae (Metchnikoff) Sorokin, releases of predatory lacew-
ings and parasitoid wasps of the genus Trichogramma spp. and
repellent plant extracts based on garlic and pepper. A single
farm relied exclusively on biological control methods. The
reasons provided by farmers for not using biological control
agents included perceived lack of effectiveness and lack of
awareness regarding their availability. Thus, it appears that there
is a need for research and education efforts in non-chemical
control practices.

Phytophagous and detritivorous insects. Tropical foli-
age provided habitats for a diverse range of insects. In total,
plant or detritus feeding insects from six orders, 33 families
and 62 genera were identified from plantations (Table II).
The most common order was Hemiptera (29 genera from 16
families), followed by Coleoptera (17 genera from 4 fami-
lies), Diptera (5 genera from 5 families), Lepidoptera (5 gen-
era from 4 families), Hymenoptera (3 genera from 2 families)
and Orthoptera (2 genera from 2 families). Additional uni-
dentified specimens from other families were also collected
(Fig. 1).

The most frequently encountered hemipteran pests were
leafhoppers (Cicadellidae), followed by squash bugs
(Coreidae), stink bugs (Pentatomidae), treehoppers (Membra-
cidae), soft scales (Coccidae), and other plant bugs (Fulgoridae
and Miridae) (Fig. 1). Hemiptera are sap sucking insects which
do not remove foliage directly, but infestations may cause eco-
nomic damage to plants. For example, leafhopper feeding can
reduce plant vigor, damage aesthetics through foliage defor-
mation, and transmit plant diseases. Adult and immature
Draeculacephala soluta Gibson, 1919, Emposca kraemeri Ross
& Moore, 1957, and Erythroneura spp. were collected from
Anthericum, Cordyline, Dracaena, Phormium, Pandanus,
Pittosporum and Viburnum. Leafhoppers are significant agri-
cultural pests in Colombia. Heavy yield losses have been re-
ported for E. kraemeri infestations on common beans Phaseolus
sp. (Kornegay & Cardona 1990). Adult treehoppers of the gen-
era Archasia and Stictocephala were observed feeding on stems
and branches of Cordyline, Dracena, Ludovia, Phormium,
Pittosporum, Viburnum and Eucalyptus. Adult Stictocephala
spp., which are known pests of trees including willows (Salix)
and apple (Malus) elsewhere (Œwierczewski & Stroiñski 2011),
were noted to favor Viburnum in this region and were also found
in association with ants. Ants were also observed protecting
populations of soft scales Ceroplastes and Saissetia spp. col-
lected from Cordyline, Phormium, Pandanus and Pittosporum.
Large colonies of aphids (Myzus persicae Sulzer, 1776) were
found on Pittosporum and Viburnum. Various other hemipteran
species were found in low numbers.

Table I. Tropical foliage plants grown on 34 farms farms in Caldas,
Quindío and Risaralda Departments, Colombia.

Order Family Genus (species)

Apiales Pittosporaceae Pittosporum tobira (Thunb.) W.T. Aiton

Asparagales Asparagaceae Anthericum saundersiae Baker

Cordyline cannifolia R. Br., C. fruticosa (L.)
A. Chev, C. manners-suttoniae F. Muell.

Dracaena fragrans (L.) Ker Gawl., D.
aletriformis (Haw.) Bos, D. reflexa var.
augustifolia, D. sanderiana Sander ex Mast.,
D. deremensis var.

Ruscus hypoglossum L.

Xanthorrhoeaceae Phormium tenax J.R. Forst. & G. Forst.

Dipsacales Adoxaceae Viburnum macrocephalum Fort.

Myrtales Myrtaceae Eucalyptus pulverulenta Sims, cv. Baby Blue

Pandanales Pandanaceae Pandanus amaryllifolius Roxb.

Cyclanthaceae Ludovia lancifolia Brongn.

Pinales Pinaceae Pinus L.

Pest management. Most tropical foliage producers (91%,
n = 31) relied on broad spectrum insecticides. Farmers gener-
ally used at least two of the following materials, chlorpyrifos,
acephate and carbofuran, which were often tank mixed with
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Leaf feeding beetles (Chrysomelidae) were the most com-
mon herbivores on young foliage, with specimens identified
from eight genera (Table II). Leaf beetles included the tor-
toise beetle Agroiconota (Cassidinae) found on Pandanus and
skeletonizing flea beetles Cerotoma, Diabrotica, Epitrix,
Omophoita, Systena (Galerucinae) more found on Anthe-
ricum, Cordyline, Dracaena, and Pittosporum. Leaf beetles
have chewing mouthparts and typically remove developing
foliage between secondary leaf veins whilst immature stages
of many flea beetles also attack the root system of plants
(although we did not assess root damage). Adults of Epitrix
and Cerotoma, previously known as pests of solanaceous and
leguminous crops (Meyer et al. 1993; Kabaluk & Vernon
2000), were amongst the most common species found in our
surveys. The host ranges for Neotropical Cassidinae are
poorly defined, although likely to be much greater than pre-
viously reported (Descampe et al. 2008). It would be infor-
mative to conduct additional surveys to determine the species
diversity and host range of leaf beetles in this region. Leaf
beetle populations may have benefited from seasonal rains,
which encourage growth of weeds which may act as hosts
(Jayanth 1995). Sanitation of weeds would help reduce leaf

beetle populations. Several weevils (Curculionidae) were
observed, notably species of Cosmopolites, Compsus and
Eustylus feeding on Cordyline, Dracaena and Pittosporium,
which have not been previously reported from these plants.
The adult stages of two genera of long horn beetles
(Cerambycidae) were observed feeding on Anthericum and
Ludovia, although it is not known whether either plant spe-
cies would be suitable as reproductive hosts.

The most common dipteran species observed in our sur-
vey included lance flies (Lonchaeidae), followed by fungus
gnats (Sciaridae), crane flies (Tipulidae), lauxaniids
(Lauxaniidae), March flies (Bibionidae), and picture-winged
flies (Ulidiidae). Many of these flies are detritivorous
(saprophagous or mycophagous) in the larval stages and pol-
len feeding or non-feeding in the adult stages, and probably
do not attack healthy undamaged plant tissue (McLachlan &
Ladle 2009). However, larvae of some species may attack
damaged plant tissues or roots. For example, the lance fly
Dasiops spp. has been reported to cause flower bud drop and
fruit damage in sweet passion fruit, Passiflora ligularis Juss.
(Umaña 2005). The picture winged fly Euxesta mazorca
Steyskal, 1974, has been reported as damaging maize in Brazil

Fig. 1. Occurrence of four most common insect orders collected among 34 farms growing tropical foliage in Caldas, Quindío and Risaralda Depart-
ments, Colombia. Data are number of plants from which insects were collected. Asterisks denote families including beneficial species.
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(Cruz et al. 2011). Good cultural practices to remove dead
or dying plant tissues and preventing overwatering which
promotes suitable habitat and growth of algae may help miti-
gate problems with many of these fly species. Some of these
dipterans may be pollinators; Bibio species has been reported
as a pollinator of Compositae (Morales 1988).

Whilst most Hymenoptera were considered beneficial,
adult leaf cutting ants (Atta and Acromyrmex spp.) were ob-
served harvesting Anthericum, Cordyline, Dracaena, Ludovia,
Pandanus, Phormium and Pittosporum for their fungal colo-
nies. Adult stingless Trigona bees were also observed dam-
aging the tender stems of Eucalyptus and Phormium for nest
building. Rasmussen et al. (2009) reported two species of
Trigona damaging Jatropha curcas L., in Peru.

Other insects recovered in low numbers include several
species of Lepidoptera and Orthoptera. Immature stages of
noctuid moths (Spodoptera spp.) were collected from
Phormium. Noctuid species are highly polyphagous, but of-
ten favor grasses including cereals and corn (Botton et al.

1998). Peridroma spp. were observed attacking stolons, roots
and making small holes (3 mm diameter) in Ruscus leaves.
The removal of weedy grasses, as well as use of biological
insecticides such as Bacillus thuringiensis and releases of
egg parasitoids is recommended to help control these pests
(Garcia et al. 2002). An unidentified gelechiid leafminer moth
was observed attacking Anthericum while larvae of a
heliconid butterfly, Actinote sp., was observed feeding on
Cordyline. Although larval stages may be damaging, we also
note that the adult stages of butterflies or feeding moths may
be beneficial by acting as pollinators. Several grasshoppers
from 3 families (including several unidentified acridids) were
collected in our survey and were observed feeding on
Anthericum, Pandanus and Pittosporum.

Beneficial insects. Beneficial insects collected from tropi-
cal foliage included predators and parasitoids amongst five
orders, 11 families, and 22 genera (Table III). Ladybeetles
(Coleoptera, Coccinellidae) were amongst the most diverse
and important predators of leafhoppers, scales, aphids, and

Table II. Phytophagous and detritivorous genera and identified insect species collected among 34 farms growing foliage in Caldas, Quindío and Risaralda
Departments, Colombia.

Order Family Genus (species) Collected fromª

Coleoptera Cerambycidae Peribaeum, Neoclytus balteatus LeConte, 1873 1,5

Chrysomelidae Agroiconota, Cerotoma, Colaspis, Diabrotica fuscomaculata Jacoby, 1878, Epitrix parvula (Fabricius, 1801),
Nodonota, Omophoita, Systena

1,2,3,5,6,7,8,9,11

Curculionidae Compsus, Cosmopolites, Eustylus, Metamasius, Pantomorus, Sitophilus 2,3,8

Scarabaeidae Macraspis 4

Diptera Bibionidae Bibio 2,5

Drosophilidae Drosophila 2,3

Lonchaeidae Dasiops 2,5,9

Tephritidae Rhagoletis 9

Ulidiidae Chaetopsis 2

Hemiptera Aleyrodidae Trialeurodes 2

Alydidae Protenor 1,2,3,5,9

Aphididae Myzus persicae (Sulzer, 1776) 8,9

Berytidae Jalysus 2,3,8,9

Cicadellidae Draeculacephala soluta Gibson, 1919, Empoasca kraemeri Ross & Moore, 1957, Erythroneura, Tylozygus 1,2,3,5,6,7,8,9

Coccidae Ceroplastes, Saissetia 2,6,7,8

Coreidae Althos obscurator (Fabricius, 1803), Chariesterus alternatus Distant, 1881, Hypselonotus atratus Distant, 1881,
H. interruptus Hahn, 1833, Sphictyrtus longirostris Distant, 1881, Zicca

1,2,3,5,6,8,9,11

Delphacidae Liburniella 2

Flatidae Anormenis 2,4,8

Fulgoridae Cyrpoptus 1,2,6,7,8

Lygaeidae Neacoryphus bicrucis (Say, 1825) 1,2,3

Membracidae Archasia, Stictocephala 1,2,3,4,6,8,9

Miridae Collaria 1,2,3,5,6,8

Ortheziidae Orthezia praelonga Douglas, 1891 4,8

Pentatomidae Mayrinia, Mormidea, Proxys, Tibraca 1,2,5,8,9

Tingidae Gargaphia 1

Hymenoptera Apidae Trigona 4,6

Formicidae Atta cephalotes (Linnaeus, 1758), Acromyrmex, Paratrechina 1,2,3,5,6,7,8

Lepidoptera Hesperiidae Talides 2

Noctuidae Spodoptera, Peridroma 6,8,9,10

Nymphalidae Actinote 2

Psychidae Oiketicus 2

Orthoptera Eumastacidae Homeomastax 8

Oecanthidae Oecanthus 1,7

ª1 = Anthericum, 2 = Cordyline, 3 = Dracaena, 4 = Eucalyptus, 5 = Ludovia, 6 = Phormium, 7 = Pandanus, 8 = Pittosporum, 9 = Viburnum, 10 = Ruscus, 11 = Pinus.
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other soft bodied insects, with 6 genera collected from all
types of foliage plants except Eucalyptus. Also relatively fre-
quently collected were adults from two genera of net-winged
beetles (Lycidae) which are elongated, soft-bodied and often
brightly colored. Lygistopterus sanguineus (Linnaeus, 1758)
was observed feeding on leafhopper nymphs. Additional
predatory beetles reported included a single genus of fire-
flies (Lampyridae), which are carnivorous in both adult and
juvenile forms, and ground beetle (Carabidae).

Amongst other insect orders, immature stages of lacew-
ings, Chrysoperla spp. and syrphid flies were observed feed-
ing on scales and other pests. Two genera of ants (Ectatomma
and Pseudomyrmex) were observed. While such ants are gen-
eralist insect predators, they are sometimes considered pests
due to their habit of protecting aphids or other honeydew
producing pests. It has been proposed that E. ruidum (Roger,
1860), a common ground-dwelling ant species in the
Neotropics, could be managed as a biocontrol agent in some
agroecosystems (Santamaría et al. 2009). Few parasitic Hy-
menoptera were found, possibly due to the toxic insecticides
used by growers and lack of readily available hosts. Adults
from a single genus from Ichneumonidae and Braconidae
and a tachinid fly (caterpillar parasitoids) were observed.
Several other specialized parasitoids were collected on oc-
casion (Fig. 1). Beneficial Hemiptera included the predatory
stink bug Podisus (Wiedenmann & O’Neill 1992) and 5 gen-
era of assassin bugs (Reduviidae) were observed feeding on
caterpillars. On one occasion, an adult Apiomerus sp. was
observed feeding on Trigona sp. A single genus Pelastoneurus
of a long-legged fly (Dolichopodidae) was also observed
feeding on other adult flies.

This is one of the first surveys of insects and pest manage-
ment practices associated with commercial production of tropi-
cal foliage in Colombia. The relatively low abundance of many
species of insects likely reflects the widespread use of broad
spectrum insecticides. Nevertheless, we documented a wide
range of herbivorous and beneficial insects in the region, which
suggests some new insect plant associations. Since this was
not an ecological study, we cannot conclude that all foliage
plants from which insects were collected were reproductive
hosts. Additional crops such as coffee, banana, passion fruit,

tomato, maize, grass, Heliconia, avocado and Citrus grown in
the surrounding areas could have served as the primary breed-
ing sites for some adventive insects in foliage. Also, the sam-
pling methods employed may have been biased towards the
more conspicuous species, i.e. cryptic insects such as stem
and root borers would be underrepresented in our survey. We
note that most farmers used calendar applications of broad
spectrum insecticides. This approach may be uneconomical
and could compromise human and environmental health. Many
farmers that we surveyed were interested in learning about
integrated pest management to improve pest management prac-
tices and reduce the risk of insecticide resistance. A more se-
lective insecticide program against key pests might allow
greater function of the various beneficial insects that are present
in this region. Further ecological studies of the insect fauna on
tropical foliage plants are needed.
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