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Characterization of the Arthropod Community Associated with
Switchgrass (Poales: Poaceae) in Nebraska
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ABSTRACT: Switchgrass (Panicum virgatum L.) is a perennial warm-season grass native to the
North American Great Plains. Recently, this prairie grass has received increased attention as a
potential biomass energy crop. Little is known about the arthropod community affecting
switchgrass grown under either managed or minimally managed conditions. This information
is important for characterizing the arthropods associated with switchgrass and developing
appropriate management strategies for potential pests. The objectives of this research were to
identify the arthropods associated with switchgrass in Nebraska and to document the seasonal
abundance of selected arthropods. In 2007 and 2008, arthropods were sampled from May
through October using vacuum samples, soil cores, pitfall traps, and yellow sticky traps.
Samples were collected from switchgrass stands managed for biomass production and from
native switchgrass at Nine-Mile Prairie in Lancaster County, NE. Thysanoptera and
Hymenoptera comprised 60% of arthropods collected. Leafhoppers, grasshoppers, grass flies,
and wireworms were the most abundant potential pests, whereas beneficial arthropods
included ants, rove beetles, ground beetles, parasitoid wasps, and spiders. This research
provides important baseline information on the arthropods associated with switchgrass in the
central Great Plains.
KEY WORDS: Switchgrass, Panicum, biomass energy production, sampling techniques,
beneficial arthropods, herbivores

Switchgrass (Panicum virgatum L.) is a native, C4 perennial component of the
North American tallgrass prairie which extends from Mexico north into Canada
(Weaver and Fitzpatrick, 1934). Historically, switchgrass has been utilized in grass
mixtures for biomass production in pastures, waterways, Conservation Reserve
Program, and prairie restoration efforts. In the past 15–20 years, biomass for energy
production has emerged as a new use for switchgrass (Vogel, 2004). This represents a
fundamental shift in switchgrass production, from warm-season grass mixtures, to
intensive monoculture cultivation. Moser et al. (2004) and Vogel (2004) speculated
that arthropods may be of greater importance in warm-season grasses grown in
monoculture-based biomass production systems than those more native settings.
Despite numerous surveys of prairie arthropods in North America, it is estimated
that up to half of all prairie insect species await description (Arenz and Joern, 1996).
Both Bruner (1899) and Blocker (1969) completed extensive surveys of prairie
arthropods in Nebraska and Kansas. These works, while still applicable, are decades
old and do not focus on specific grass species. Although switchgrass may be one of
the better studied warm-season native grasses, most research has focused on
agronomic qualities and diseases. Few studies have examined the arthropod
community associated with switchgrass (Boerner and Harris, 1991; Gottwald and
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Adam, 1998; Kindler and Dalrymple, 1999; McIntyre and Thompson, 2003; Mitchell
pers. comm.).
Kindler and Dalrymple (1999) documented the ability of the yellow sugarcane
aphid, Sipha flava Forbes, to feed, reproduce, and damage switchgrass. Yellow
sugarcane aphid infestations and damage, however, only occurred in the absence of
more preferred hosts, and the aphid’s longevity and fecundity on switchgrass were
very low in comparison to its development and reproduction on other C4 grass
species (Kindler and Dalrymple, 1999). Mitchell (2007 pers. comm.) reported the
presence of the bluestem gall midge (Stenodiplosis wattsii Gagnè) on switchgrass and
other warm-season grasses including big bluestem, little bluestem, and indiangrass
throughout Nebraska and suggested that S. wattsii could become a significant pest in
seed production fields.
In a study of avian feeding patterns, McIntyre and Thompson (2003) noted that
grasshoppers (Orthoptera: Acrididae and Tettigoniidae) were more prevalent in
native grasses than in stands of introduced grass species. This study showed that
grasshoppers feed on switchgrass and have the potential to cause significant biomass
yield loss. Researchers in Germany reported thrips (Thysanoptera) colonizing
switchgrass under drought stress conditions (Gottwald and Adam, 1998), and
although not generally considered a significant plant pest, Collembola have been
observed feeding on the micorrhizae associated with switchgrass (Boerner and
Harris, 1991).
The tallgrass prairie, which typically includes scattered stands of switchgrass, is
host to numerous groups of arthropods. Insect orders including Orthoptera,
Coleoptera, Hemiptera, and Thysanoptera are common in native prairie habitats.
Dipteran and lepidopteran larvae also have been reported associated with prairie
plants (Bruner, 1899; Shelford, 1963; Blocker, 1969; Risser et al., 1981; Whiles and
Charlton, 2006). Herbivores, however, are not the only arthropods found in a
tallgrass prairie setting. Hemipteran, dipteran, and coleopteran predators, as well as
other arthropods including Araneae, prey on the variety of arthropods in these
habitats. Two additional important beneficial insect groups include ants (Formicidae), which continually move plant material and seeds on and beneath the soil
surface, recycling nutrients and reseeding plants, and pollinators like halictid bees
(Shelford, 1963; Risser et al., 1981).
For switchgrass to reach its full potential as a biomass energy crop, it is essential
that potential arthropod pests and their natural enemies be identified in both native
and managed settings. Therefore, the objectives of this research were to identify the
arthropods associated with switchgrass in Nebraska and document the seasonal
abundance of selected arthropods. This information will be essential for developing
effective and sustainable arthropod management programs that can then be
deployed in switchgrass cropping systems.
Materials and Methods
A survey of arthropods associated with switchgrass was carried out during the
2007 and 2008 growing seasons in switchgrass fields in southeastern Nebraska. Two
managed switchgrass stands were located at the University of Nebraska Agricultural
Research and Development Center (ARDC) near Mead, NE. The first was a 23 ha
field of ‘Shawnee’ switchgrass established in the spring of 2006 (soil, silt loam; pH,
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6.8–7.2) which produced an average of 13 mg ha21 biomass in 2007 and 2008. The
second was a 0.6 ha field of ‘Cave-In-Rock’ switchgrass established in 1998 (soil, silt
loam; pH, 6.8–7.2) which produced an average of 16 mg ha21 biomass in 2007 and
2008. Both fields were managed for biomass production, with harvest occurring
either at switchgrass anthesis (approximately 1 August) or after a killing frost. Both
fields were burned in spring 2007 and 2008, and the Cave-In-Rock field was fertilized
with 110 kg nitrogen per ha in early June. The third site consisted of scattered
switchgrass stands at Nine Mile Prairie, a 93 ha native tallgrass prairie located in
Lancaster Co., NE (soil, clay loam; pH 5 6.8–7.2). The sampled area at Nine Mile
Prairie was unplowed and managed as a native tallgrass prairie repository.
Controlled burns were conducted at 3-year intervals. The last burn was in the
spring of 2007. All three fields were surrounded by crop and grasslands.
Twelve sampling sites were selected within each field. In the managed switchgrass
stands, sampling sites were at least 5 m apart on a grid pattern. In the native prairie,
sampling sites were located in small (ca. 3–5 m dia) stands of switchgrass at least 5 m
apart. Arthropod samples were collected every two wk. throughout the growing
season during both years. Because switchgrass is a warm-season grass and
management practices include routine burning, sampling was initiated around
May 1, following the spring burn, as the switchgrass began active growth for the
season. Sampling was discontinued in October after the first frost or field harvest,
whichever came first. Specific sampling dates for 2007 and 2008 are shown in
Table 1. Four sampling techniques were utilized at each sampling site. These
methods served to collect arthropods from multiple levels of the switchgrass canopy.
Soil Samples
In 2007, a soil plug (ca. 10 cm deep) was collected from the root zone of a
randomly selected switchgrass plant in each sampling site using a 10.6 cm diameter
golf cup cutter. Samples were returned to the laboratory, visually inspected for larger
arthropods and placed in Berlese funnels (Southwood, 1978) at approximately 30uC
for 48 hours to extract remaining arthropods. Specimens were stored in 70% ethyl
alcohol until counted. This technique provided information on the arthropods
present in the plant’s root zone at the time of sampling.
Vacuum Samples
Vacuum samples were collected (vacuum time ca. 30 sec.) from the plants in a
0.1 m2 area at each sampling site using a Shred ‘N Vac ES-230 (Echo, Inc., Lake
Zurich, IL). Samples were refrigerated for ca. 1 hour to subdue arthropods prior to
their retrieval. Collected arthropods were preserved in 70% ethyl alcohol until
counted. Vacuum samples provided a ‘‘snap shot’’ of the arthropods present on the
plants at the time of sampling.
Pitfall Traps
Pitfall traps were constructed from a 474 ml plastic SoloH cup (Solo Cup
Company, Highland Park, IL), a 207 ml Hy-Vee (Hy-Vee, Inc., West Des Moines,
IA) plastic punch cup as a funnel, and a 104 ml plastic SoloH cup filled with
propylene glycol antifreeze as a killing solution (Morrill, 1975). Arthropods were
retrieved from traps every two weeks and stored in 70% ethyl alcohol until counted.
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Table 1. Collection dates and accumulated growing degree days for vacuum and soil samples, pitfall
and sticky traps.
Vacuum and soil samples

Year

2007

2008

Pitfall and sticky traps

Sampling
period

Collection
date

Acc. GDD
ARDC*

Acc. GDD
N. M. P.{

Collection
date

Acc. GDD
ARDC*

Acc. GDD
N. M. P.{

1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
11
12

6/4
6/11
6/27
7/10
7/24
8/8
8/17
9/4
9/20
10/1
5/15
5/29
6/11
6/26
7/10
7/23
8/6
8/21
9/4
9/18
10/2
10/16

376
448
664
840
1042
1270
1415
1655
1776
1868
47
141
299
467
644
830
1038
1210
1355
1429
1542
1615

403
482
708
901
1126
1379
1541
1803
1942
2043
57
164
333
519
715
924
1164
1408
1538
1637
1763
1844

5/30
6/12
6/27
7/9
7/23
8/7
8/20
9/4
9/20
10/1
5/15
5/29
6/11
6/26
7/10
7/23
8/6
8/21
9/4
9/18
10/2
10/16

332
464
664
829
1026
1253
1464
1655
1776
1868
47
141
299
467
644
830
1038
1210
1355
1429
1542
1615

355
497
708
888
1108
1361
1596
1803
1942
2043
57
164
333
519
715
924
1164
1408
1538
1637
1763
1844

* Accumulated growing degree days (Sanderson and Moore, 1999) at the Agricultural Research and
Development Center near Mead, NE.
{ Accumulated growing degree days (Sanderson and Moore, 1999) at Nine Mile Prairie near Lincoln,
NE.

These traps provided a biweekly overview of surface-dwelling arthropods present in
the switchgrass field throughout the season.
Sticky Traps
Two 7.6 3 12.7 cm yellow sticky cards (Whitmore Monitoring Cards, Hummert
International, Earth City, MO) were placed at a height of 1 m above the soil on
either side of a wooden garden stake driven into the soil. Sticky cards were similarly
oriented (east-west) and placed at the center of each sampling site. Cards were
collected every two wk and returned to the laboratory for processing. Selected
arthropods (see Reference Collection below) were removed from cards using HistoClear II (Histological Clearing Agent, National Diagnostics, Atlanta, GA) then
stored in 70% ethyl alcohol until counted. Sticky cards provided a biweekly overview
of air-borne arthropods present in the switchgrass field throughout the season.
A family-level reference collection of arthropods associated with switchgrass was
developed during the 2007 sampling season. Since thousands of arthropods were
collected during this field survey, identifying and monitoring every collected species
was not feasible. The following criteria were used for including collected arthropods
in the reference collection: 1) overall abundance/prevalence throughout the season –

VOLUME 84, ISSUE 2

91

Table 2. Total number of selected arthropod orders collected from switchgrass during 2007 and 2008.
Order

Total

% total

Thysanoptera
Hymenoptera
Coleoptera
Hemiptera
Orthoptera
Araneae
Diptera
Lepidoptera
Neuroptera

44,648
33,350
20,932
7666
6416
4776
3422
317
120

36.7
27.4
17.2
6.3
5.3
3.6
2.8
0.3
0.1

the arthropod was collected on multiple occasions or in significant numbers at some
point during the growing season; 2) the arthropod previously had been documented
in prairie or switchgrass habitats; or 3) the arthropod was a known or suspected pest
or beneficial in prairie or switchgrass habitats. During the 2008 sampling season,
previously uncollected arthropods meeting the aforementioned criteria were added
to the reference collection. Based on this reference collection, arthropod families
were selected for further seasonal abundance. Ultimately, this switchgrass arthropod
reference collection will be housed at the Entomology Research Collections at the
University of Nebraska State Museum.
Results and Discussion
Arthropods Associated with Switchgrass
Over the course of the two sampling seasons, specimens representing 84 families of
arthropods were collected spanning twelve orders of insects as well as non-insect
groups including arachnids (Table 2). Thysanoptera, Hymenoptera, and Coleoptera
were the most abundant orders, representing over 80% of the total arthropods
collected. An additional 10% was comprised of Hemiptera and Orthoptera, and the
remaining orders of Araneae, Diptera, Lepidoptera, and Neuroptera made up the
final 10%. A list of the families collected is shown in Table 3.
Sticky traps collected the greatest total number of arthropods, primarily thrips
(Thripidae) and hymenopteran parasitoids (Table 4). Pitfall traps were most
effective at collecting mobile, surface-dwelling arthropods. Vacuum samples were
as effective as sticky traps at collecting mobile plant-dwelling arthropods such as
leafhoppers (Cicadellidae) and spiders (Araneae). Soil plugs collected the fewest
specimens and no arthropods were unique to this sampling method, so soil plug
sampling was discontinued in 2008. While the collection and processing of soil plugs
does not appear to be an efficient means of collecting most switchgrass arthropods,
this sampling technique may still be valuable in situations targeting certain soil
dwelling arthropods.
Seasonal Abundance of Selected Arthropods
Acrididae and tettigoniidae: Grasshoppers were collected in relatively low numbers
throughout both sampling seasons (Table 4). Larger numbers of grasshoppers were
collected in 2008 with numbers peaking in the fall (Fig. 1), Large differences in the
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Table 3. Arthropods collected in association with switchgrass.
Order

Families

Coleoptera

Cantharidae
Carabidae
Cerambycidae
Chrysomelidae
Coccinellidae
Colydiidae
Curculionidae
Elateridae
Lampyridae
Meloidae
Mordellidae
Nitidulidae
Silphidae
Staphylinidae
Scarabaeidae
Silvanidae
Tenebrionidae
Trogidae
Isotomidae
Sminthuriidae
Agromyzidae
Bibionidae
Bombyliidae
Cecidomyiidae
Chloropidae
Dolichopodidae
Empididae
Lonchopteridae
Sphaeroceridae
Syrphidae
Tephritidae
Anthocoridae
Aphididae
Blissidae
Cercopidae
Cicadellida
Cicadidae
Coreidae
Cydnidae
Delphacidae
Geocoridae
Lygaeidae
Membracidae
Miridae
Nabidae
Pentatomidae
Reduviidae
Rhopalidae
Rhyparochromidae
Scutelleridae
Apidae
Braconidae
Eucoilidae

Collembola
Diptera

Hemiptera

Hymenoptera
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Table 3. Continued.

Order

Lepidoptera
Neuroptera
Orthoptera

Protura
Psocoptera
Thysanoptera
Araneae

Families

Figitidae
Formicidae
Ichneumonidae
Mymaridae
Platygastridae
Scoliidae
Seclionidae
Nymphalidae
Pyralidae
Chrysopidae
Hemerobiidae
Acrididae
Gryllidae
Tetrigidae
Tettigoniidae
unidentified
unidentified
Thripidae
Araneidae
Gnaphosidae
Linyphiidae
Lycosidae
Oxyopidae
Pholicidae
Salticidae
Tetragnathidae
Theridiidae
Thomisidae

number of grasshoppers collected, particularly late in 2008, were due to the number
of grasshoppers collected on sticky traps and may reflect grasshopper activity more
than actual population levels. For this reason, sticky traps were not considered a
preferred method for sampling grasshoppers. Sweep net samples may be more
effective for collecting herbivorous arthropods such as grasshoppers; however, sweep
samples are particularly sensitive to variations in plant density and vegetative
structure (McIntyre and Thompson, 2003), and therefore, were not utilized in this
study. Vacuum samples targeted the same groups of arthropods, but may have been
less effective at collecting grasshoppers.
Carabidae: Over 10,000 ground beetles were collected from pitfall traps in 2007,
with another 2288 collected in 2008 (Table 4). In 2007, ground beetle numbers had
two peaks, one in June and a second in late August (Fig. 2). Ground beetles were
most abundant in the younger, managed stand established in 2006. In 2008, this
trend was less well-defined, but there was a possible peak in late summer. These dual
peaks in 2007 suggest there may have been two generations of ground beetles active
during the season. Recall, this study measured total ground beetle numbers, not the
abundance of specific species, so these data represented not only predatory ground
beetles, but also seed-feeding ground beetles, such as Harpalus spp., a potential
switchgrass pest. Further examination of the ground beetle complex associated with
switchgrass is needed to determine the prevalence of this seed-feeding genus.
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Table 4. Total number of arthropods collected from switchgrass by four techniques in 2007 and 2008.
2007

2008

Arthropod

Pitfall

Sticky trap

Vacuum

Soil

Pitfall

Sticky trap

Vacuum

Acrididae
Carabidae
Chloropidae
Chrysomelidae
Cicadellidae
Coccinellidae
Curculionidae
Elateridae (larval)
Formicidae
Gryllidae
Pentatomidae
Scarabaeidae
Staphylinidae
Tettigoniidae
Tephritidae
Thripidae
Parasitic Hymenoptera
Araneae

1
10,251
–
41
333
10
65
77
5428
3447
272
735
638
46
–
–
–
943

14
–
291
906
795
72
7
–
1312
14
15
–
11
97
549
18,875
12,090
350

3
113
–
173
402
16
28
–
856
83
49
–
585
1
–
–
–
771

–

119
2288
–
119
715
3
44
47
3236
1884
33
1390
945
10
–
–
–
622

10
–
49
592
525
14
28
–
381
10
11
–
83
368
137
6688
6818
421

10
–
–
79
2135
2
23
–
1401
148
26
–
468
25
–
96
–
1300

2
–
1
86
–
–
4
4493
–
–
2
219
–
–
–
–
89

Chloropidae: Grass fly larvae feed within grass stems and have the potential to
weaken stems and reduce switchgrass production. Grass flies were collected on sticky
traps throughout the 2007 and 2008 seasons (Table 4). Chloropid numbers peaked
21 July 2007 (with over 120 grass flies collected on this one date. A similar peak was
not observed in 2008, so it is unclear whether the peak was due to adult emergence or
other factors.
Chrysomelidae: Leaf beetles, most belonging to the subfamily Galerucinae, were
present throughout the season with beetle numbers peaking in late June and early
July. Leaf beetles were collected from pitfall traps, sticky traps, and in vacuum
samples, but sticky traps and vacuum samples were most effective (Table 4).
Cicadellidae: Leafhoppers were collected throughout both seasons (Fig. 3).
Overall numbers were higher in 2008 than 2007, likely due to the increased food
resources available during this wetter year (2007: 53 cm; 2008: 86 cm) (Table 4).
Pitfall traps, sticky traps, and vacuum samples were all effective for collecting
leafhoppers; however, vacuum samples may be the most useful because they sample
the current population and not leafhopper numbers over time. Vacuum samples may
also be more useful in a pest management program as leafhopper threshold levels in
other crop and grass systems are typically based on the number of leafhoppers per
unit area.
Coccinellidae: Ninety-eight and 19 lady beetles were collected in 2007 and 2008,
respectively (Table 4). During both seasons, approximately 73% of the lady beetles
collected were found on sticky traps. While lady beetles were collected throughout
the season, insufficient numbers prevented trends in seasonal abundance from being
determined.
Curculionidae: Weevils were collected in very low numbers during both seasons. In
2007, 100 weevils were collected with 65% of them found in pitfall traps. Weevil
numbers were similar (95 collected) in 2008, however, only 46% were collected in
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Fig. 1. Average number of grasshoppers collected in three switchgrass stands in 2008. Error bars
indicate Standard Error.

pitfall traps with the remaining 54% split between vacuum samples and sticky traps
(Table 4). Weevil numbers in the switchgrass stands established in either 1998 or
2006 were insufficient to determine seasonal abundance.
Elateridae: This study monitored wireworms, the soil-dwelling larval form of
elaterid beetles. In both 2007 and 2008, wireworms were collected during late spring
into July. Wireworm activity, however, decreased and eventually disappeared in
early to mid-August. This could have been due to the seasonal cycle of the
wireworms, which may be burrowing deeper into the soil to prepare for pupation or
overwintering.
Interestingly, wireworms were rarely collected in soil samples extracted from the
root zone of switchgrass, but were routinely collected in pitfall traps (Table 4). As
click beetles often remain in the larval stage for multiple seasons, pitfall traps may
have been differentially collecting actively feeding wireworms instead of all those
present in the soil. This observation suggests that pitfall traps, not soil samples, may
be more effective means of sampling for wireworms.
Formicidae: Ants were collected throughout both growing seasons, but activity
tended to peak in early July and drop off in early August (Fig. 4). They were readily
collected with all sampling methods in this study (Table 4). However, as soil and
vacuum samples can be skewed by unintentionally collecting near a colony and
sticky traps, at a height of 1 m, are not situated to accurately sample ant populations,
pitfall traps appeared to be the most reliable method of collecting ants.
Gryllidae: Crickets gradually increased in the spring, peaking in summer, and
declining in the fall (Fig. 5). They were collected in pitfall traps, sticky traps, and
vacuum samples. Pitfall traps appeared to be the most reliable method of cricket
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Fig. 2. Average number of ground beetles (Carabidae) collected in pitfall traps in three switchgrass
stands in 2007 and 2008. Error bars indicate Standard Error.
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Fig. 3. Average number of leafhoppers (Cicadellidae) collected in three switchgrass stands in 2007 and
2008. Error bars indicate Standard Error.

collection, capturing 97% and 92% of total crickets collected in 2007 and 2008,
respectively (Table 4).
Pentatomidae: Stink bugs were collected in low numbers throughout the 2007
and 2008 seasons. Large peaks in stink bug numbers were observed on 6
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Fig. 4. Average number of ants (Formicidae) collected in pitfall traps in three switchgrass stands in 2007
and 2008. Error bars indicate Standard Error.

August and 20 August 2007. In 2007, at total of 336 stink bugs were collected,
80% of which were from pitfall traps. Only 70 stink bugs were collected in
2008 with 47% and 37% from pitfall traps and vacuum samples, respectively
(Table 4).
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Scarabaeidae: Scarab beetle numbers fluctuated throughout both seasons, ranging
from zero to nearly 500 (Table 4). Interestingly, only two white grubs were collected
from soil samples. Most scarabs collected in this study were adults retrieved from
pitfall traps.
Staphylinidae: Rove beetles were present throughout the season. Numbers, while
greater in 2008, peaked in late July in both 2007 and 2008 (Table 4). Rove beetles
were collected by all sampling techniques. As sticky traps were elevated and rove
beetles are surface-dwelling, sticky traps were not likely a true reflection of rove
beetle numbers. However, both pitfall traps and vacuum samples appeared to
efficiently collect rove beetles. In this case, pitfall traps may be the most valuable for
monitoring seasonal abundance.
Tephritidae: Tephritid flies were collected in sticky traps throughout 2007 and
2008 (Table 4).
Thripidae: Large numbers of thrips (Thripidae) were collected on sticky traps in
both 2007 and 2008. Thrips numbers peaked in late June and early July both years,
but were greater in 2007 than in 2008 (Fig. 6). More frequent rainfall in 2008 may
have led to fewer thrips actively foraging in the sampled area.
Parasitic hymenoptera: Parasitoid wasps were collected on sticky traps in large
numbers throughout the 2007 and 2008 seasons (Fig. 7). Many of the parasitoid wasps
collected were in the superfamilies Chalcidoidea and Platygastroidea. Mymaridae, a
family of chalcid wasps that parasitize eggs of a variety of insect orders, was the most
abundant family, accounting for over 10% of all parasitoids collected.
Araneae: Spiders were collected with all collection methods (Table 4). In 2007,
pitfall traps and vacuum samples were the most effective, collecting 44% and 36% of
all Araneae, respectively. In 2008, however, 55% of all spiders collected were found
in vacuum samples (Table 4). Pitfall traps tended to select for highly mobile, surfacedwellers like Lycosidae, whereas sticky traps collected canopy-dwellers including
Clubionidae. Vacuum samples collected the greatest variety of spiders. Since all
collection methods effectively collected spiders, the optimal collection method can be
determined by the researcher based on project objectives.
Summary
Eighty-four families of arthropods were collected in association with switchgrass
in Nebraska. Eighteen of these arthropod groups were monitored throughout the
2007 and 2008 growing seasons. These groups were subdivided into three categories:
incidental arthropods, potential pests, or beneficial arthropods. Incidental arthropods did not directly feed on the switchgrass or were not known to be predators or
parasitoids. These arthropods were not known to have any direct impact on
switchgrass plant production or potential arthropod pests. They may, however,
perform vital system functions such as pollination or decomposition. Scavengers
such as crickets were classified as incidental arthropods.
Potential pests were characterized as those arthropods capable of causing injury to
switchgrass. In this category were grasshoppers, chloropid flies, leaf beetles,
leafhoppers, weevils, wireworms, scarab beetles, thrips, and stink bugs. Four groups
of potential pests were abundant in this study: grasshoppers which have the potential
to remove large amounts of biomass in outbreak situations; chloropid fly larvae
which feed within stems, impacting biomass production and potentially decreasing
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Fig. 5. Average number of crickets (Gryllidae) collected in three switchgrass stands in 2007 and 2008.
Error bars indicate Standard Error.
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Fig. 6. Average number of thrips (Thripidae) collected on sticky traps in three switchgrass stands in
2007 and 2008. Error bars indicate Standard Error.

seed production; and thrips and leafhoppers which remove photosynthate thereby
decreasing biomass production. Leafhoppers and thrips also have the potential to
transmit a variety of plant diseases (Triplehorn and Johnson, 2005).
A number of beneficial arthropods were collected in this study. Predators
including ground beetles, rove beetles, and spiders feed on a variety of arthropods.
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Fig. 7. Average number of parasitic Hymenoptera collected in sticky traps in three switchgrass stands in
2007 and 2008. Error bars indicate Standard Error.

These predators were often found in relatively large numbers and could have been
feeding on a wide range of arthropods. Hymenopteran parasitoids, which can
have very broad or specific host ranges, were also collected. Parasitoids in the
insect families Ichneumonidae, Brachonidae, and Figitidae are generalists that
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parasitize a wide range species in numerous arthropod orders. Mymarid and
scelionid wasps parasitize eggs in a variety of orders. In contrast, platygastrids
parasitize only Sternorrhyncha and larval cecidomyiid midges (Triplehorn and
Johnson, 2005).
Not all beneficial arthropods are predators or parasitoids. Ants perform a variety
of valuable functions in a switchgrass stand. They aerate the soil which promotes
healthy plant root growth, and in prairie settings, ants move seed underground into
nests and tunnels, thereby reseeding plants (Risser et al., 1981). In addition, certain
ant species are important predators that help limit pest outbreaks.
This study provides essential baseline information on the arthropods associated
with switchgrass in Nebraska. The assembled reference collection includes many of
the arthropod orders and families associated with prairie grasses previously
documented by Bruner (1899), Weaver and Fitzpatrick (1934), Shelford (1963),
Blocker (1969), Risser et al. (1981), and Whiles and Charlton (2006). Interestingly,
although the bluestem gall midge, S. wattsii, has been documented as a pest of
switchgrass in Nebraska (Mitchell, 2007 pers. comm.), few cecidomyiid larvae and
no adult midges were collected during the course of this study.
Seasonal abundance records and information on the influence of stand age on
arthropod population levels can form the basis for developing effective arthropod
monitoring programs. When buffalograss, another native warm-season prairie grass,
was moved into monoculture production, new pests unexpectedly emerged. Surveys
of potential buffalograss pests and their natural enemies and the development pest
management strategies were only developed in response to these outbreaks. The goal
of this research is to be proactive, formulating sustainable pest management
strategies for pest outbreaks before they occur.
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