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Introduction

Megacopta cribraria is an invasive insect species
that was first reported in Georgia in 2009. This species
has spread rapidly, and consequently within just four
years has populated seven different states including Geor-
gia, Virginia, Alabama, North Carolina, South Carolina,
Mississippi, and Florida (Medal et al., 2013). M. cribrar-
ia is native to Southeast Asia. M. cribraria, commonly
known as the kudzu bug, lablab bug, or globular stinkbug,
has predominantly been found on and around homes that
are adjacent to patches of kudzu (Ruberson et al., 2012).
Kudzu, or Pueraria lobata, is also an invasive species from
southern Asia that has rapidly made its way through the
southeastern United States. Being from identical native
regions, kudzu is the preferred host plant of the kudzu
bug. There is a possibility that M. cribraria could be a bio-
logical control agent for kudzu, but studies are still being
done to determine whether this will be an effective solu-
tion to kudzu’s overgrowth (Eger et al., 2010).

Apparent competition (Holt 1977) is an indirect
interaction between two species mediated by a common
predator. When apparent competition occurs the predator
becomes more proficient in consuming one prey species
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in the presence of another. This proficiency is a direct
result of the insect-herbivore prospering from their native
host-plant, growing in abundance, and then moving on
to a similar plant species. The consequences of apparent
competition can have an even greater negative impact on
an introduced host-plant than on their native host-plant
species (White et al., 2008). For example, M. cribraria
feeds on both kudzu and soybeans (Glycine max). There is
a high abundance of kudzu in the southeast leading to an
increased growth of M. cribraria population. This growth
in M. cribraria population density on kudzu then allows
the insects to spillover to soybean and results in a higher
consumption of soybean by M. cribraria. Studies have
shown that M. cribraria herbivory can decrease soybean
yields up to 50% (Eger et al., 2010). M. cribraria does not
chew on the plant tissue; instead it uses its stylet to pierce
the stem of the host plant and suck phloem. The results of
this feeding can be stem and leaf damage along with plant
death (Jenkins and Eaton, 2011).

Nitrogen is essential for the growth and survival of
all organisms, and many insect herbivores are nitrogen
limited (Mattson 1980). Insect herbivores have adapted to
their inadequate amount of nitrogen by obtaining nitro-
gen from their host plants. The suitability of a host plant
to the insect-herbivore depends on the quality of nutri-
ents the plant has to offer (McClure 1983). The quality of
nutrients depends on many variables including tempera-
ture, moisture, fertilization, irrigation, cultivation, and bi-
otic and abiotic stresses (Mattson 1980). Many plants are
treated with nitrogen fertilizers to increase plant growth
and enhance the nutrient quality. This can lead to changes
in plant quality, which influence the population growth
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rates of insect herbivores (Zehnder and Hunter, 2008).

Legumes and rhizobia have a mutualistic relation-
ship that can influence the plant productivity (Thamer
et al., 2010). The nitrogen-fixing soil bacteria contribute
nitrogen to the legume, while fixed carbon produced by
the plant is provided for the bacteria. Rhizobium inocula-
tion can also increase plant stem length and root nodula-
tion (El-Shaarawi et al., 2011). This symbiotic relationship
can encourage nitrogen-containing defense compounds
in the plant, which can protect plants against herbivores
(Thamer et al., 2010). A distinctive factor in this mutual-
istic relationship is the specificity between the legume and
rhizobium. The specificity can occur at different phases of
the interaction from the initial bacterial infection as well
as the actual nitrogen fixation (Wang et al., 2012).

Many organic soybean farmers are using bio-fertil-
ization with nitrogen-fixing rhizobia instead of chemical
fertilization, because studies have shown positive effects
on soil fertility and soybean yields (El-Shaarawi et al.,
2011). In a study using combinations of Bradyrhizobi-
um japonicum inoculation and inorganic nitrogen on
soybeans, it was determined that inoculation with the
rhizobia could enhance soybean growth in addition to a
very low amount of inorganic nitrogen (EI-Shaarawi et al.,
2011). Different sources of rhizobia, whether natural or
commercially added, can determine the quantity of in-
sect-herbivores the host-plant can attract. A study observ-
ing soybeans and soybean aphids, for example, found that
plants occurring naturally in the study site did not host as
many aphids as the plants that were treated with a com-
mercial rhizobia blend (Dean et al., 2009).

The purpose of this study was to examine the host
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plant preferences of M. cribraria. We first hypothesized
that M. cribraria prefers its native host plant when given
the choice between kudzu and soybeans. If M. cribrar-
ia prefers kudzu over soybeans, it may indicate that M.
cribraria could be an effective biological control agent for
kudzu. We also wanted to determine if M. cribraria pre-
fers soybean plants inoculated with nitrogen fixing rhizo-
bia over non-inoculated soybean plants. Our hypothesis
is that M. cribraria will prefer the inoculated soybeans to
the non-inoculated soybeans due to the increased nitro-
gen.

Methods

Kudzu vs. Soybean

40 non-inoculated soybean seedlings were grown
in individual pots in a greenhouse with equal access to
sunlight. Kudzu and kudzu bugs were collected in excess
at The Oconee River Greenway in Milledgeville, Georgia.
Twenty bug dorms were prepared each containing one
regular soybean plant, an equivalent amount of kudzu,
and 7-12 kudzu bugs. Each dorm was monitored twice
a day for two days, once at approximately 8:00 A.M. and
again at approximately 4:00 PM. Temperature, number of
insects per plant, and insect activity were logged and used
for data interpretation.
Inoculated Soybeans vs. Non-Inoculated Soybeans

40 soybean seedlings were grown in individual pots
in a greenhouse with equal access to sunlight. Prior to
planting, 20 of the soybean seeds were randomly chosen
to be inoculated with Bradyrhizobium japonicum (N-DU-
RE A Premium Inoculant for Soybeans, Lot # K165).

15



The Corinthian: The Journal of Student Research at Georgia College
When the plants were 17 days old, a pair of equivalently
sized plants, one inoculated and one non-inoculated, were
placed in a bug dorm. 7-12 kudzu bugs were put into each
of the 20 bug dorms, and each dorm was monitored twice
a day for two days, once at approximately 8:00 A.M. and
another at approximately 4:00 P.M. Temperature, number
of insects per plant, and insect activity were recorded and
used for data analysis.
Statistical Analysis

A two-tailed t-test was used to analyze the data for
both trials. Equal variance was assumed, and a p-value of
0.05 was used to determine statistical significance.

Results

In both laboratory preference tests, M. cribraria did
not feed during the 8 A.M. monitoring period, so there
was not a significant difference in the number of bugs on
any given plant during those times (Table 1). These obser-
vations took place at approximately 8:00 A.M. and when
it was approximately 25°C in the greenhouse. Therefore,
we decided to focus on the afternoon monitoring times
when the bugs were more active and feeding. These ob-
servations took place at approximately 3:30 P.M. and the
temperature in the greenhouse was on average around 33
degrees Celsius.

Table 1. Statistics for both preference tests during morn-
ing monitoring hours.
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Soybean Kudzu
Plant A.M. A.M.
Mean #
of insects
per plant 2.43 3.15
Standard
Deviation 1.65 1.94
Non-
Inoculated Inoculated
Soybean Soybean
Plant A.M. Plant A.M.
Mean #
of insects
per plant 1.68 1.63
Standard
Deviation 1.80 2.03

In the afternoons, M. cribraria were found more often on
kudzu than on soybeans (Figure 1: t73= -2.69; p= 0.01).
M. cribraria did not show a statistically significant differ-
ence in preference between non-inoculated and inoculat-
ed soybeans. (Figure 2: t75=-1.36; p= 0.18).
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Figure 1. Average density (+ one standard error) of M.
cribraria on kudzu, Pueraria lobata, or soybean, Glycine
max, during the afternoon monitoring hours.
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Figure 2. Average density (+ one standard error) of M.
cribraria found on non-inoculated soybean plants, Gly-
cine max, and inoculated soybean plants during the after-
noon monitoring hours.

Discussion

Considering only afternoon monitoring times, this
study determined that Megacopta cribraria readily choos-
es kudzu over soybean plants when given the choice in a
laboratory setting. These results coincide with the majori-
ty of the research on M. cribraria, which has shown that it
readily prefers kudzu over other plants. A previous study
found higher M. cribraria density on kudzu than on
wisteria and soybeans in the field (Ruberson et al., 2012).
Medal (2013) discusses a field experiment conducted near
Athens, Georgia that resulted in a 33% loss of kudzu plant
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biomass by M. cribraria herbivory when not sprayed with
insecticides. One of the key factors of kudzu being a pre-
ferred host plant to M. cribraria is that is the only known
perennial host that can support large quantities of the in-
sect (Ruberson et al., 2012). The outcome of these studies
increases the hope of M. cribraria being an effective bio-
logical control agent for the troublesome kudzu vine.

When given the choice between inoculated and
non-inoculated soybean plants, M. cribraria did not show
a significant difference in preference. This result was
unexpected, and will require further research to deter-
mine its cause. In most cases, additional nitrogen sup-
plied by rhizobia improves food quality of the plant and
consequently increases herbivore performance (Kempel
et al., 2009). A factor that could be considered to cause
this variance is the amount of rhizobia used to inoculate
the soybeans. It has been found that smaller amounts of
nitrogen-fixing rhizobia actually had greater beneficial
effects on the soybean than larger amounts (El-Shaarawi
et al., 2011). This expresses that M. cribraria may not have
performed in an effective way under lab conditions. It
would be interesting to conduct further research to deter-
mine how M. cribraria detects nitrogen in its host plant.
Additionally, it is possible that inoculation did not change
nitrogen levels in the phloem that M. cribraria was feed-
ing on.

M. cribraria were consistently inactive during
morning observing times. This could be due to the cooler
temperatures and the limited amount of light coming into
the greenhouse. A similar study indicated that M. cribrar-
ia performed poorly in caged areas with less light and
limited space to maneuver (Zhang et al., 2012). During
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the afternoon monitoring times, M. cribraria were active,
and the small area of the bug dorm did not seem to be
a limiting factor. This suggests that M. cribraria may be
sensitive to particular surroundings. In the future, the
amount of light and the temperature of the study area
should be kept constant for a more controlled result.

Conclusion

Although Megacopta cribraria is a new invasive
species to the United States, a significant amount of re-
search is being done to improve our understanding of this
insect-herbivore. This research has found that M. cribrar-
ia prefers kudzu over soybeans. Along with previous and
ongoing studies, our research has given new hope to the
idea of containing the ever-increasing kudzu concern
across the Southeastern United States, but new concerns
may arise as the M. cribraria population rapidly grows in
this region.
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