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Abstract: Coreid bugs and in particular species in the genus Leptoglossus are considered insects pests of economic
importance and have been shown to vector plant pathogens especially fungi. Leaffooted bugs, Leptoglossus phyllopus
(L.), were collected from pecan, Carya illinoinénsis (Wangenheim) K. Koch, Gaura parviflora Dougl., pomegranate,
Punica granatum L., and Sorghum bicolor (L.) Moench, fields in Brazos and Burleson counties, Texas in 2008 and 2009.
A number of genera of fungi, including Alternaria spp., Bipolaris spp., Claviceps spp., Colletotrichum spp., Curvularia
spp., Fusarium spp., Fusicladium effiusum, Aspergillus spp., Rhizopus spp., smut and several unidentified spores were
found adhering to the external body parts of these insects. Several of these fungal genera contain species that are
pathogenic to sorghum and pecan on which leaffooted bugs are considered pests. In both years, Alternaria spp. was the
most frequently recovered fungal species. In collection areas such as pecan orchards or from G. parviflora growing close
to pecan trees, higher amounts of Fusicladium effusum, causal agent of pecan scab, a very economically important
disease, were found contaminating the external body parts of these bugs. Thus, these mobile insects have the potential to
passively transmit fungal diseases from plant-to-plant, between fields or orchards and different crops, plant hosts, and

habitats.
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INTRODUCTION

Fungal pathogens which incite various diseases of plants
can significantly impact both the crop yield and quality. A
major obstacle to implementing efficient disease control stra-
tegies in several pathosystems is our incomplete knowledge
of the mechanisms involved for spreading spores of different
fungal pathogens from field to field, plant to plant, and from
different crops, plant hosts or habitats by mobile insects.

Insects belonging to the family Coreidae are commonly
called leaffooted bugs because of leaf-like dilations of the
hind tibiae in some species [1]. They are primarily phyto-
phagous and gregarious, especially as nymphs. Coreid pests
of interest are “pod sucking” because they feed on the repro-
ductive parts of plants and cause direct injury to fruits and
developing seeds depending on the stage at which these are
attacked. Pecans fed on by the leaffooted bug, Leptoglossus
phyllopus (L.), at the liquid endosperm stage develop black
pit and are aborted, but those fed on later develop kernel
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discoloration and do not drop from the tree [2]. Leaffooted
bugs are considered important pecan pests in Texas [3] and
other pecan-growing areas. The feeding activity of insect
pests such as leaffooted bugs on pecan fruits causes signi-
ficant losses in both nut yield and kernel quality [2]. Losses
of up to $3.5 million due to insect damage on pecan have
been reported in Georgia [2]. In her review of the literature
on Heteroptera as vectors of plant pathogens, Mitchell [4]
stated that coreids predominantly are associated with the
transmission of fungi and seven of the 13 coreids that she
cites as associated with pathogens belong to the genus
Leptoglossus.

A number of sorghum [Sorghum bicolor (L.) Moench]
diseases have been shown to be transmitted by insects from
different orders and families [5-9]. Insects, including
leaffooted bug (L. phyllopus) that feed on head and panicles
have been shown to frequent sorghum panicles from flower-
ing to hard-dough stages of development [10, 11], a period
when the plant is most susceptible to fungal pathogens. The
mechanical injuries to the panicles, grains, and other plant
parts resulting from insect feeding provide easy avenues for
infection and colonization by various fungal, bacterial, and
viral pathogens [9]. Thus, this communication documents the
frequency and diversity of fungal genera from the exterior
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body parts of leaffooted bugs collected from different plants,
including sorghum and pecan {Carya illinoinensis
(Wagenheim) K. Koch}.

MATERIALS AND METHODOLOGY
Insect

Leaffooted bugs were arbitrarily collected from Gaura
parviflora Dougl., pecan, pomegranate, and sorghum fields
in Brazos and Burleson counties in Texas. Collections were
conducted at bi-weekly intervals from May to July, a time
when sorghum, pecan, weeds, and other plants are in
different development stages (flowering to seed set). The
locations where the bugs were collected were recorded for
each collection. Insects were individually placed in vials and
stored at -7°C until ready for examination.

Assessing the Amount of Fungal Spores Contaminating
the Insects

The protocol previously described by Prom and Perumal
[12] was used in this study. Briefly, 2.5 ml sterilized water
was added to vials containing the leaf-footed bugs. Fungal
spores were dislodged from the exterior body parts of the
insect by shaking each vial using a vortex shaker for 30 s and
then the insect was discarded. Identification of the fungal
genera was based on the conidia descriptions provided by
Ellis [13] and Navi et al. [14] and confirmed by reference
cultures stored in the laboratory. The concentration of spores
in each vial was quantified using a hemacytometer. A total
of 105 and 100 insects were assessed in 2008 and 2009,
respectively.

Statistical Analysis

The different fungal spore concentrations across loca-
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UNIVARIATE (Statistical Analysis 9.2, SAS Institute, Cary,
NC) to provide summary of the data per insect.

RESULTS

The primary purpose of this work was to document the
frequency and diversity of fungal genera contaminating
leaffooted bugs collected in Brazos and Burleson counties,
Texas. Spores from several fungal pathogens, including

Alternaria  spp., Bipolaris  spp., Claviceps  spp.,
Colletotrichum  spp., Curvularia spp., Fusarium spp.,
Fusicladium  effusum G. Winter (syn. Cladosporium

caryigenum, Fusicladosporium effusum), Aspergillus spp.,
Rhizopus spp., smut and unidentified spores were found on
the external body parts of leaffooted bugs collected from G.
parviflora, pecan, pomegranate, and sorghum fields in 2008
and 2009 (Tables 1 and 2).

In both years, spores from Alternaria spp. were the most
recovered per insect, followed by smut spores (Tables 1 and
2). Spores belonging to F. effusum and Bipolaris spp. were
the third and fourth most observed per insect in 2008 (Table
1); whereas Colletotrichum spp.with one spore per insect
was the third most abundant species observed in 2009 (Table
2). In 2008, 54% of the Curvularia spp. spores, 47% of the
Fusarium sp. spores, and 14% of the F. effusum spores were
recovered from insects collected from the Brazos Bottom
near sorghum plants, while 40% of Curvularia spp. spores,
53% of the Fusarium spp. spores and 81% of F. effusum
spores were obtained from insects collected from pecan
orchards or G. parviflora growing near pecan trees. In 2009,
64% of the Curvularia spp. spores, 55% of the Fusarium
spp. spores, and 27% of the F. effusum spores were
recovered from insects collected from the Brazos Bottom
near sorghum plants, while 36% of Curvularia spp. spores,
45% of the Fusarium spp. spores and 73% of F. effusum

tions were analyzed wusing the command PROC
Table 1. Fungal Spores Recovered from External Body Parts of Adult Leaf-Footed Bugs Collected from May to July Around
Brazos and Burleson Counties, Texas, in 2008"

Fungal genera Mean” N¢ ANT* Max* Min' SE#

Alternaria spp. 15.6 105 102 171 0 3.0

Aspergillus spp. 0.1 105 10 3 0 0.04

Bipolaris spp. 0.5 105 39 5 0 0.09

Claviceps spp. 0.03 105 2 2 0 0.02

Colletotrichum spp. 0.01 105 2 1 0 0.01

Curvularia spp. 0.4 105 26 8 0 0.1

Fusarium spp. 0.1 105 13 2 0 0.02

Fusicladium effusum 1.0 105 42 11 0 0.2
Smut 1.3 105 17 11 0 0.2
Unidentified 0.1 105 30 10 0 0.1

* Adult leaf-footed bugs were collected from Carya illinoinensis, Gaura parviflora, Punica granatum, and Sorghum bicolor fields.

® = mean concentration of spores per insect.

“N = number of insects evaluated.

{ANI = the number of insects carry spores of the fungal species.
“Max. = maximum number of spores recovered.

"Min. =minimum number of spores recovered.

¢ SE = standard error of the spore concentration mean.
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Table2. Fungal Spores Recovered from External Body Parts of Adult Leaf-Footed Bugs Collected from May to July Around

Brazos and Burleson Counties, Texas, in 2009"

Fungal Genera Mean” N¢ ANT* Max* Min' SE®
Alternaria spp. 14.2 100 96 82 0 2.1
Bipolaris spp. 0.5 100 21 4 0 0.1
Claviceps spp. 0.03 100 2 1 0 0.02
Colletotrichum spp. 1.2 100 13 65 0 0.7
Curvularia spp. 0.2 100 14 2 0 0.04
Fusarium spp. 0.13 100 17 3 0 0.04
Fusicladium effusum 0.21 100 11 3 0 0.07
Smut 2.1 100 34 41 0 0.6
Unidentified 0.4 100 91 10 0 0.1

*Leaf-footed bugs were collected from Carya illinoinensis, Gaura parviflora, Punica granatum, and Sorghum bicolor fields.

® = mean concentration of spores per insect.

“N = number of insects evaluated.

{ANI = the number of insects carry spores of the fungal species.
‘Max = maximum number of spores recovered.

"Min = minimum number of spores recovered.

¢ SE = standard error of the spore concentration mean.

spores were obtained from insects collected around pecan
trees or from G. parviflora growing near pecan orchards.

DISCUSSION

A number of sorghum grain-molding fungal genera
(Alternaria spp., Bipolaris spp., Colletotrichum spp.,
Curvularia spp., and Fusarium spp.) were recovered from
the external body parts of the leaffooted bugs. Prom and
Perumal [12] also recovered similar grain-molding fungi
genera from external body parts of this insect. Finding spores
of Claviceps spp. on leaffooted bugs reinforces earlier
reports by Prom and Lopez [6] and Prom et al. [7] that
insects play an important role in dissemination of spores of
diseases like sorghum ergot by feeding on ergot honeydew
or on infected sorghum panicles. Other insects in the
heteroptera group have been associated with a number of
fungal diseases on plants either by providing infection courts
or as spore dispersal agents [15]. The leaffooted bug L.
gonagra has been shown to transmit the citrus fruit disease
stigmatomycosis caused by Nematospora coryli [15].
Yamoah et al. [16] noted that the adult light brown apple
moth, gorse seed weevil, gorse podmoth, and gorse thrips
have the capacity to carry and deposit spores of the fungus
Fusarium tumidum Sherb. Bumblebees also have been
shown to passively transmit the anther smut, Ustilago
violacea spores from diseased Viscaria vulgaris (Ro6hl.)
Bernh. to healthy flowers [17]. Leaffooted bugs collected
from pecan orchards or from G. parviflora growing close to
pecan trees exhibited higher amounts of Fusicladium
effusum, causal agent of pecan scab than those collected
from other areas. Although the causal pathogen of pecan
scab was found on the external parts of leaffooted bugs, the
fact that these insects feed on developing nuts allows for
spore entry in shuck tissues through feeding puncture,
thereby providing infection courts for fungal pathogens.
Pecan scab disease is the most economically important
disease of pecans in the southeastern U.S, causing significant
losses in nut yield and kernel quality [18].

CONCLUSION

In conclusion, the results of this study indicate that
leaffooted bugs can carry on their external body parts diverse
genera of fungi some of which are pathogenic to sorghum
and pecan. Furthermore, G. parviflora, a very common weed
that grows along fence lines, uncultivated fields, and semi-
cultivated areas such as pecan orchards also may act as a
reservoir for the pecan scab pathogen.
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