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Abstract

Brown marmorated stink bug, Halyomorpha halys (Stal), is a highly polyphagous pest in North America and Europe.
Herein, we report our observations of this invasive stink bug on grain hemp (Cannabis sativa) in Virginia, which to
our knowledge, is the first published report of H. halys associated with that crop. Effects of damage to hemp plants
from this insect are unknown, so studies were initiated in 2018 to investigate further. Bugs were caged in varying
densities for several weeks on seed heads of grain variety industrial hemp in field plots to document damage
appearance and yield effects. Seeds were removed from plants in the laboratory, counted, and weighed to assess
differences between treatments. In another study, bugs were reared on hemp seed heads in a lab setting from
the second instar stage to adulthood. We found that bugs developed successfully to adulthood. Although further
studies are needed, it appears that at this time, H. halys may not be a threat to yield and quality of industrial hemp.
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The brown marmorated stink bug, Halyomorpha halys (Stal), is
an invasive species from east Asia (Lee et al. 2013) that likely en-
tered the United States in the mid-1990s, first detected in eastern
Pennsylvania (Hoebeke and Carter 2003). Since the early 2000s,
H. halys has spread throughout much of the United States, has estab-
lished in Canada and several European countries, and has become a
significant agricultural pest (Haye et al. 2015, Leskey and Nielsen
2018). Halyomorpha halys is a highly polyphagous pest with a
broad host range of over 170 plant species including a wide array
of agriculturally important crops (Leskey and Nielsen 2018). In our
examination of the literature, there is currently no documentation
of H. halys feeding on industrial hemp, Cannabis sativa L. (Lago
and Stanford 1989, McPartland et al. 2000). Herein, we report
our observations of this invasive stink bug on grain variety indus-
trial hemp (C. sativa) in Virginia. In September of 2016, one of the
co-authors (T.P.K.) inspected a research planting of industrial hemp
at Virginia Tech’s Kentland Farm in Whitethorne, VA (37.196106N,
-80.580221W). At time of inspection, plants were mature with fully
developed seed heads and numerous H. halys adults were observed
feeding on seeds (Fig. 1). Since initial observations in 2016, H. halys
has remained the most commonly observed stink bug species on
grain/fiber hemp at this location in 2017 and 2018. Nymphs, adults,
and eggs of this species have been found on plants (Figs. 2 and 3). On
28 August 2018, we received laboratory colony H. halys egg masses

from USDA-ARS in Beltsville, MD. On 7 September 2018, we placed
28 second instars into a cage containing a potted C. sativa plant
along with fresh field-harvested seed heads of C. sativa. Survival and
development of H. halys was assessed comparatively against corn
(Zea mays), a known suitable host plant (Kuhar et al. 2012); this was
evaluated in four cages (7 = 4) for each host plant type. The study
was terminated on 8 October 2018 when there were no remaining
live insects in cages. Nymphs successfully completed development on
both Z. mays and C. sativa with an average of 24% (2, 10, 4, and
1 stink bugs developing to adult stage) and 66% (20, 23, 23, and 9
stink bugs developing to adult stage), respectively, which is similar,
if not higher, to other published studies of H. halys development
on various beans, seeds, carrot, or tree fruit (Nielsen et al. 2008,
Medal et al. 2012, Acebes-Doria et al. 2016, Dingha and Jackai
2016); Nielsen et al. (2008) observed 52.5% of H. halys nymphs on
a diet of beans and peanuts and Dingha and Jackai (2016) reported
60-80% survival of H. halys nymphs on carrot, green beans, prin-
cess tree leaves, and various seeds. Given the developmental success
on C. sativa compared with Z. mays, it appears that C. sativa may
be a suitable host plant for H. halys. More evaluations are needed
on reproductive ability to understand the suitability of C. sativa as
a host for H. halys.

So far, the authors have not been able to detect any qualitative
or quantitative effects of brown marmorated stink bug feeding
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Fig. 2. Brown marmorated stink bug nymphs on C. sativa.

injury on leaves, stems, or seeds of C. sativa. Among the various
types of C. sativa crop plants, including those grown for fiber,
cannabidiol oil, and marijuana, it is grain hemp that would likely
be the most vulnerable to stink bug injury. Halyomorpha halys
feeds on fruiting or reproductive portions of plants (Kuhar et al.
2012) and in C. sativa, seeds from grain varieties are the fruiting
or reproductive portions. Occasionally, seeds with a hollow center
(unviable seeds) are collected from plants, but at this time we are
uncertain if this injury is caused by brown marmorated stink bugs.

Fig. 3. Brown marmorated stink bug eggs on C. sativa.

In 2018, the authors conducted a replicated field study in which
H. halys nymphs were caged on grain hemp plants using 20-liter
paint strainer bags at varying densities of 0, 10, and 20 stink
bugs per developing seed head/flowering portion of the plant.
The experiment was conducted at the aforementioned Kentland
Farm and plant and insect health were assessed weekly. Although
the brown marmorated stink bugs were observed feeding upon
seeds and flowering portions of the plant, seed weight was similar
among treatments and there was no visually detectable reduction
in quality of seeds. More work should be done to determine the
effects of brown marmorated stink bugs on C. sativa. However,
based on our studies thus far, it does not appear that H. halys
poses a serious threat to industrial hemp.
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