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Abstract.—Haplaxius ovatus (Ball) is a little-known cixiid planthopper whose
host plants were unknown. During fieldwork in late May, late June–early July, and
late August–early September from 2010 to 2013, we collected adults (n 5 778) on
switchgrass (Panicum virgatum L.; Poaceae: Panicoideae) at 59 sites in nine states:
Illinois, Iowa, Kansas, Minnesota, Missouri, Nebraska, Oklahoma, South Dakota,
and Wisconsin. New state records are Illinois, Minnesota, Missouri, South Dakota,
and Wisconsin. The cixiid was not encountered during less extensive collecting from
other prairie grasses: big bluestem, Andropogon gerardii Vitman; little bluestem,
Schizachyrium scoparium (Michx.) Nash; Indiangrass, Sorghastrum nutans (L.)
Nash; and prairie cordgrass, Spartina pectinata Bosc ex Link. In Nebraska, where
switchgrass surveys were most extensive, H. ovatus typically was found in the
Tallgrass and Mixedgrass Prairie ecoregions (remnant prairies and roadsides), was
uncommon in the Sandhills, and was present along the eastern edge (-102° W lon-
gitude) of Shortgrass Prairie. Cixiid nymphs are subterranean, and no attempt was
made to detect nymphs of H. ovatus. Male-biased populations and presence of
teneral adults (mostly females) in late May, however, suggest a recent emergence
from P. virgatum. The few adults taken in late August–early September are assumed
to represent those still persisting from the only complete generation (univoltinism).
Characters are provided to facilitate the recognition of this switchgrass-associated
cixiid. Additional study is needed to verify that H. ovatus overwinters as nymphs,
develops on P. virgatum, and is univoltine, as well as determine if it might use related
species of Panicum, other panicoid genera, or even non-panicoid grasses as hosts.
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As currently construed, the planthopper
genus Haplaxius comprises 34 species in
North America north of Mexico and 31
species in the Neotropics (Bartlett 2012).
North American species had been re-
moved from Haplaxius Fowler 1904
(Caldwell 1946, Emeljanov 1989) and
placed in Myndus (Ball 1933, Kramer
1979), but in revising the higher classifi-
cation of the Cixiidae, Emeljanov (1989)
placed the New World species of Myndus
in Haplaxius, which has gained general
acceptance (Holzinger et al. 2002, Ceotto
and Bourgoin 2008, Ferreira et al. 2010,
Bartlett 2012). Bionomic information on
species of Haplaxius is scant, except for
H. crudus (Van Duzee), whose nymphs
develop on roots of grasses and sedges
(Tsai and Kirsch 1978); nymphs of other
Cixiidae are subterranean (O’Brien and
Wilson 1985,Wilson et al. 1994, Holzinger
et al. 2003, Nickel 2003). Adults of
H. crudus transmit the phytoplasma that
causes lethal yellowing of palms (Tsai
and Kirsch 1978, Howard et al. 1983).

The little-known H. ovatus (Ball) was
described in Myndus based on a female
(holotype) and male (allotype) collected
in 1894 at Ames, Iowa, on July 14 and
June 28, respectively (Ball 1933). Ball
(1902) previously had included the two
Iowa specimens, used later to describe
H. ovatus, as paratypes ofM. viridis Ball
(now H. viridis), which is known only
from the western United States (Kramer
1979, Bartlett 2012). Haplaxius ovatus
also has been recorded from Delaware,
Georgia, Kansas, Maryland, Massachu-
setts, Nebraska, New Jersey, Oklahoma,
and Virginia (Kramer 1979, Bartlett
et al. 2011, Bartlett 2012). Osborn’s
(1938) record ofM. viridis in Ohio might
refer to H. ovatus (Kramer 1979). Florida
(Hillsborough County) is an unpublished
record based on images submitted in 2011
and 2012 to BugGuide (http://bugguide.
net /node/view/600133).

We document a consistent associa-
tion of H. ovatus with switchgrass
(Panicum virgatum L.; Poaceae: Pan-
icoideae); extend its known range to
Illinois, Minnesota, Missouri, South
Dakota, and Wisconsin; and provide the
first specific records for Nebraska and
additional records for Iowa, Kansas,
and Oklahoma. Also provided are
morphological features to facilitate
recognition of this planthopper and
notes on its seasonality.

METHODS AND STUDY SITES

After adults of H. ovatus were col-
lected from P. virgatum in western
Nebraska in 2010, additional surveys of
switchgrass were conducted from 2011
to 2013 to determine the consistency of
the planthopper’s presence on P. virga-
tum and obtain more information on its
distribution and seasonality. Switch-
grass, both bunch- (lowland) and sod-
forming (upland) ecotypes (Vogel 2004),
was sampled periodically in late May,
late June to early July, and September
by placing a beating net at the base of
plants (ca. 45° angle to the ground) with
a bunch-growth habit and using the flat
end of an ax handle to beat crowns into
the net. Rhizomatous (sod-forming)
switchgrass was sampled similarly, but
with more of the upper plant beaten into
the net. Adult cixiids were collected into
snap-cap plastic vials, point-mounted,
and voucher material deposited in the
National Museum of Natural History,
Smithsonian Institution, Washington,
DC, and S. W. Wilson Collection at
the University of Central Missouri,
Warrensburg. Geographic coordinates of
collection sites were recorded. All col-
lections listed under specimens exam-
ined were collected from switchgrass
(by AGW), except one taken (by SWW)
on a sedge in Cleveland County,
Oklahoma, in 1988.
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Although Nebraska was emphasized,
switchgrass also was sampled in Illinois,
Iowa, Kansas, Minnesota, Missouri,
Oklahoma, South Dakota, and Wisconsin.
Prairie grasses sampled less frequently for
the possible presence of H. ovatus in-
cluded big bluestem, Andropogon gerardii
Vitman; little bluestem, Schizachyrium
scoparium (Michx.) Nash; Indiangrass,
Sorghastrum nutans (L.) Nash; and prairie
cordgrass, Spartina pectinata Bosc ex
Link. Also sampled were the Eurasian
smooth brome (Bromus inermis Leyss.)
and tall wheatgrass (Thinopyrum ponti-
cum (Podp.) Z.-W. Liu & R.-C. Wang);
the latter grass species was present in
saline wetlands in Lincoln, Nebraska,
whereH. ovatuswas found onP. virgatum.

RESULTS

Diagnosis.—Haplaxius ovatus can be
separated from other hemipterans on
switchgrass by the location of the anten-
nae ventral to the compound eyes; Y-
shaped fused anal veins on the forewings;
tibiae and first and second tarsomeres of
metathoracic leg each with a row of stout
spines at the apex; tibiae without lateral
spines on the shaft (a feature of Oecleini)
and without a terminal, movable spur; and
the vertex of the head with a slightly
concave posterior margin (Figs. 1, 2).
Recent keys for identification of the
families of planthoppers were provided
by Wilson (2005) and Bartlett et al.
(2014). Keys to the genera of Cixiidae are
in Kramer (1983) and Bartlett et al.
(2014), and a key for the identification of
the species of Haplaxius (as Myndus),
based on male genitalia, was provided by
Kramer (1979).

Based on published distribution re-
cords (Bartlett et al. 2014), in addition to
H. ovatus, the following species have
been recorded for Nebraska or are likely
to occur there: H. fulvus (Osborn),
H. pictifrons (St�al), H. radicis (Osborn),

H. slossonae (Ball), and H. truncatus
(Metcalf). Haplaxius pictifrons and H.
truncatus have two dark transverse
markings on the frons, as do some speci-
mens of H. radicis. The other species do
not have these markings; specimens of
H. slossonae usually have dark brown
forewings with a pale “saddlelike” mark-
ing; H. ovatus ranges in color from tan to
greenish, whereas H. fulvus is more or-
ange. Kramer (1979) indicated that H.
radicis is very variable in color and
markings on the frons. To ensure accurate
identification of species, the structures of
the dissected male genitalia should be
compared to the illustrations and de-
scriptions in Kramer (1979).

Distribution.—Adults (n = 778) of
H. ovatus were taken at 59 sites in nine
states (Fig. 3). State totals (number of
specimens: number of sites) are Illinois
(4:1), Iowa (15:2), Kansas (22:4), Min-
nesota (188:8), Missouri (73:3), Nebraska
(419:35), Oklahoma (2:1), South Dakota
(4:4), and Wisconsin (51:1). Illinois,
Minnesota, Missouri, South Dakota, and
Wisconsin are new state records. Specific
Nebraska records of the cixiid have not
been published previously; the online

Figs. 1–2. Haplaxius ovatus (♂) habitus. 1,

Dorsal view. 2, Lateral view.
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state record (Bartlett 2012) is based on
examination of specimens rather than
a literature reference (C. R. Bartlett, pers.
comm.).

In Nebraska, the only state surveyed
extensively, the planthopper was found
along roadsides and in remnant prairies
of all four ecoregions (Schneider et al.
2011): Tallgrass Prairie, Mixedgrass Prai-
rie, Sandhills, and Shortgrass Prairie.
Haplaxius ovatus was most common in
the Tallgrass and Mixedgrass Prairie
ecoregions in the eastern half of the
state, uncommon in the Sandhills, and
appeared to reach its western limit
(near –102° W) in Shortgrass Prairie
(extreme southeastern Garden County).
The planthopper was found at two sites
(Keith and Lincoln counties) near the
southern limit of the extensive Sandhills
(ca. 50,000 km2; Johnsgard 1995), but it
was not encountered at interior sites in
Arthur, Cherry, and Grant counties. The
only site for H. ovatus in Cherry County
was outside the Sandhills along a high-
way in mixedgrass prairie in the county’s
northeast corner. Haplaxius ovatus also
was not found on switchgrass farther
west in Nebraska’s panhandle (Box
Butte, Garden, Morrill, Sheridan, and
Sioux counties). The planthopper was
present at sites ranging in elevation from
335 m in the east (Cass Co.) to 1125 m in
the west (Keith Co.).

In addition to our collections, we are
able to provide records (not shown in
Fig. 3) from other insect surveys of
midwestern prairies, courtesy of the
Wisconsin Department of Natural Re-
sources, Bureau of Science Services.
From 1997 to 2000, adults of H. ovatus
were collected in Malaise traps or by
sweep net in different types of native
prairies. The cixiid was identified (by
K.G.A. Hamilton) from the counties of
Dane, Green, Kenosha, and Sauk in
Wisconsin; Lee in Illinois; and Story in

Iowa. Associated grasses in Wisconsin
were little bluestem and prairie drop-
seed, Sporobolus heterolepis (A. Gray)
A. Gray (R. A. Henderson and W. A.
Smith, pers. comm).

Host plant and seasonality.—From
2010 to 2013, we collected adults of
H. ovatus only from switchgrass. The
cixiid was beaten from the crowns and
stems of mature plants (ca. 1.5–1.8 m)
and was common on regrowth of mowed
plants along highways, especially in
Nebraska during drought conditions in
2012. Adults were not found on other
prairie grasses—big bluestem, Indian-
grass, little bluestem, and prairie
cordgrass—or on tall wheatgrass in
saline wetlands of eastern Nebraska or
smooth brome.

Fig. 3. Survey sites where Haplaxius ovatus

was collected (2010–2013) in Illinois (IL), Iowa
(IA), Kansas (KS), Minnesota (MN), Missouri

(MO), Nebraska (NE), Oklahoma (OK), South
Dakota (SD), and Wisconsin (WI). Note: the

southernmost Oklahoma record is based on a 1988
collection.
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Adults were found in late May, late
June–early July, and late August–early
September. We observed two mating
pairs in late June in Olmsted County,
Minnesota. The presence of teneral
adults (mainly females) and typically
male-biased numbers in late May sug-
gests that the planthopper had recently
emerged from the roots of switchgrass.
From late June to early July, the numbers
of males and females were about equal
or populations were female biased.
Adults were found in late August and
mid-September but were not encoun-
tered in late September.

Specimens examined.—ILLINOIS:
Macon Co., Rt. 33, 1.3 km E of
Shumway, 39°10.4929N 88°38.6389W,
23 June 2012, 3♂, 2♀. IOWA: Fremont
Co., Rt. 275 NE of Sidney, 40°45.4659N
95°38.3489W, 28 May 2012, 4♂, 1♀; Rt.
275 SE of Sydney, 40°44.2229N
95°37.9149W, 28 May 2012, 6♂, 4♀.
KANSAS: Brown Co., Rt. 36, 1.5 km S of
Hiawatha, 39°50.4979N 95°31.7749W, 28
May 2012, 1♂; jct. rts. 36 & 75 W of
Fairview, 39°50.4799N 95°44.2649W, 28
May 2012, 1♂, 1♀.Marshall Co., Rt. 77,
2.4 km NW of Marysville, 39°51.3949N
96°40.0039W, 28 May 2012, 7♂, 4♀.
Nemaha Co., Rt. 136, 13 km E of Seneca,
39°50.4679N 95°54.4359W, 28 May
2012, 4♂, 4♀. MINNESOTA: Blue Earth
Co., Rt. 14, 3.7 km E of Eagle Rock,
44°09.3329N 93°50.1409W, 25 June
2012, 9♂, 6♀. Dodge Co., Rt. 14, 3 km
W of Dodge Center, 44°01.7049N
92°53.6459W, 25 June 2012, 11♂, 10♀.
Le Sueur Co., jct. Rt. 22 & Co. Rd. 45 N
of Kasota, 44°18.2339N 93°57.4359W, 25
June 2012, 6♂, 4♀; jct. Rt. 22 & Co. Rd.
45 E of St. Peter, 44°19.3469N
93°56.8339W, 25 June 2012, 1♂, 2♀.
Nicollet Co., Rt. 22 SE of St. Peter,
44°18.5949N 93°57.7549W, 25 June
2012, 6♂, 4♀.Olmsted Co., Rt. 14, 3.7 km
W of St. Charles, 43°58.2439N

92°06.7539W, 24 June 2012, 50♂,
52♀. Steele Co., Rt. 14, 1.5 km W of
Owatonna, 44°03.6179N 93°13.6089W,
25 June 2012, 8♂, 4♀. Winona Co., I-90,
Dresbach Information Center nr Upper
Mississippi River NWR, 43°51.4919N
91°18.2619W, 24 June 2012, 11♂, 5♀.
MISSOURI: Holt Co., Rt. 136 nr Big
Lake, 3.7 km W of Fortescue,
40°03.0889N 95°21.7029W, 28 May
2012, 33♂, 38♀. Linn Co., Rt. 36, 5.6
km SE of Brookfield, 39°45.7639N
93°00.7889W, 10 Sep. 2013, 1♀. Stod-
dard Co., Rt. 60, 8 km W of Dudley,
36°47.0209N 90°10.9179W, 6 July
2012, 1♂. NEBRASKA: Buffalo Co.,
Rt. 183, 1.4 km S of Elm Creek,
40°42.3219N 99°22.7659W, 2 July
2012, 3♂, 4♀; Rt. 30, 8.5 km W of
Gibbon, 40°43.6079N 98°56.5239W, 2
July 2012, 1♂, 1♀. Cass Co., Rt. 34 W
of jct. Rt. 1, S of Elmwood,
40°48.7589N 96°17.8049W, 28 May
2012, 2♂; Rt. 34, 1.3 km W of jct. Rt.
67 SW of Nehawka, 40°48.7839N
96°01.3439W, 28 May 2012, 1♀.
Cherry Co., Rt. 12, 14 km NE of Val-
entine, 42°56.4229N 100°26.5409W, 27
June 2012, 9♂, 11♀. Custer Co., Rt. 2,
7.2 km SE of Berwyn, 41°18.9219N
99°25.5349W, 29 June 2013, 1♀.Dawson
Co., Rt. 30, 2.6 km E of Gothenburg,
40°54.8769N 100°08.1119W, 2 July 2012,
8♂, 4♀; Rt. 22, 20 km S of Cozad,
40°46.9209N 99°59.7259W, 2 July 2012,
3♂, 3♀. Frontier Co., Rt. 83, 8 km S of
jct. Rt. 23, 1.5 km W of Maywood,
40°35.2309N 100°37.7689W, 30 June
2011, 8♂, 13♀ & 30 June 2013, 14♂,
13♀; Rt. 21, 1.5 km N of jct. Rt. 23 NE
of Eustis, 40°40.9739N 100°00.0489W,
2 July 2012, 4♂, 2♀. Gage Co., Rt. 77,
10 km S of Wymore, 40°02.0429N
96°39.1409W, 28 May 2012, 1♂, 1♀.
Garden Co., Rt. 26, 8.8 km SE of
Lewellen, 41°15.5799N 102°06.4269W,
2 July 2011, 1♂, 1♀. Gosper Co., Rt.
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23, 1.9 km NW of Elwood, 40°36.1539N
99°52.6009W, 2 July 2012, 4♀. Hall Co.,
Rt. 30, 0.5 km E of Wood River,
40°49.4109N 98°35.3379W, 2 July 2012,
4♂, 1♀. Keith Co., Ogallala,
41°06.9679N 101°42.6569W, 1 July 2011,
2♂, 3♀ & 2 July 2012, 4♂; Rt. 61,
sandhills, 16 km S of Arthur Co. line,
38 km N of Ogallala, 41°27.19N
101°43.39W, 1 July 2011, 1♂; Rt. 26, 1.8
km E of jct. Eagle Canyon Rd., 9.5 km E
of Garden Co. line, 41°12.3769N
101°57.3439W, 2 July 2011, 9♂, 8♀;
I-80, Paxton exit, 41°06.5489N
101°21.3889W, 2 July 2012, 4♂. Keya
Paha Co., Rt. 183, 10.3 km N of
Springview, 42°54.7019N 99°46.0749W,
27 June 2012, 4♂, 4♀; Rt. 12, 4.7 kmE of
Norden, 42°52.0699N 100°01.0499W, 27
June 2012, 9♂, 7♀. Lancaster Co.,
Lincoln Saline Wetlands Nature Center,
E of Capitol Beach Lake, Lincoln,
40°49.4009N 96°43.8499W, 25 May
2012, 2♂, 1♀ & 4 July 2012, 2♂; Pfizer
SalineWetlands, jct. W Cornhusker Hwy.
& N 1st St., Lincoln, 40°50.0519N
96°43.3529W, 26–27 May 2012, 46♂,
23♀ & 3 July 2012, 2♂, 7♀ & 27 June
2013, 1♂; Whitehead Saline Wetlands, S
of I-80 E of N 27th St., Lincoln,
40°52.9339N 96°44.8129W, 26 May
2012, 2♂, 1♀ & 28 June 2013, 1♂; NW
27th St. S of Raymond Rd., ESE of
Raymond, 40°57.0949N 96°45.4809W,
26 May 2012, 5♂, 4♀. Lincoln Co.,
Wellfleet, 40°45.1189N 100°43.5269W,
30 June 2011, 8♂, 17♀; Rt. 23, 3.5 kmW
of jct. Rt. 83, NNW of Wellfleet,
40°49.7689N 100°47.0709W, 4 July 2010,
25♂, 34♀; Rt. 23, 19 km E of Dickens,
1.3 km W of jct. Rt. 83, 40°49.729N
100°46.219W, 30 June 2013, 3♂; Rt. 83,
ca. 15 km S of North Platte, 40°59.5189N
100°45.2439W, 5 July 2010, 6♂, 4♀; Rt.
83, 18 km S of North Platte, 40°57.8859N
100°45.2249W, 30 June 2011, 6♂, 8♀;
Rt. 97, 20 km NNW of North Platte,

41°18.4379N 100°51.0119W, 1 July 2011,
9♂, 4♀. Perkins Co., Rt. 23, 5 km E of
Grant, 40°50.4479N 101°40.0109W, 30
June 2013,1♀; Rt. 23, 7.5 km Wof Elsie,
40°51.0329N 101°28.8029W, 30 June
2013,1♂. Seward Co., Rt. 34, 4.0 km E of
Utica, 40°54.1159N 97°17.8529W, 2 July
2012, 3♂, 3♀; Rt. L80G, 5.6 km N of
Goehner, 40°53.1719N 97°12.9489W, 2
July 2012, 1♂, 2♀. York Co., Rt. 34, 9 km
Wof York, 40°53.2249N 97°41.8039W, 2
July 2012, 7♂, 7♀. OKLAHOMA:
Alfalfa Co., Rt. 38, 1 km N of Jet,
36°40.5679N 98°10.9109W, 29 Aug.
2013, 1♂, 1♀. Cleveland Co., Norman,
30 May 1988, S.W. Wilson, 1♂ ex Carex
frankii. SOUTH DAKOTA:Mellette Co.,
Rt. 83, 17 km N of White River,
43°42.4299N 100°41.3149W, 27 June
2012, 1♀. Sully Co., Rt. 83, 3.5 km N of
Agar, 44°52.3039N 100°04.9079W, 26
June 2012, 1♂; Rt. 83, 2.9 km N of
Hughes Co. line S of Onida, 44°34.4729N
100°04.8709W, 26 June 2012, 1♂. Tripp
Co., Rt. 183, 1.1 km N of Keya Paha
River, 2.4 km N of Wewela, 43°02.2189N
99°46.8419W, 27 June 2012, 1♀.
WISCONSIN: Columbia Co., Rt. 60, 1
km E of Prairie du Sac, 43°17.7289N
89°43.0919W, 24 June 2012, 20♂, 31♀.

DISCUSSION

Since its description more than 80
years ago, H. ovatus has remained an
infrequently collected species. Thirty-
eight specimens were examined in a re-
vision of the genus (as Myndus) by
Kramer (1979); the recent listing of
Delaware as a new state record was
based on four specimens (Bartlett et al.
2011). In southeastern Nebraska, cixiids
were not among hemipterans identified
during a two-year survey of switchgrass
in managed stands and patches in a tall-
grass prairie (Schaeffer et al. 2011).
Haplaxius ovatus was not among the 15
planthopper taxa recorded from tallgrass
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prairies along the Platte River in central
Nebraska despite the collection of
a leafhopper that specializes on switch-
grass (Nemec 2003, Nemec and Bragg
2008). The cixiid also was not found in
a survey of planthoppers in a Missouri
tallgrass prairie in which switchgrass
was present but not a dominant grass
species (Wilson et al. 1993).

Previously published plant relation-
ships for H. ovatus have been limited to
“grasses” (Kramer 1979). Knowledge of
specific hosts in the large family Poa-
ceae, however, can facilitate bionomic
studies of little-known, rarely collected
grass-feeding insects. Many leafhoppers
and planthoppers are host restricted,
specializing on one grass species or ge-
nus (Wilson et al. 1994; Holzinger et al.
2002, 2003; Nickel 2003; Hamilton and
Whitcomb 2010).

Our consistent collection of adults
from switchgrass represents the first
documented host-plant association for
H. ovatus. A previous, but unpublished,
record is K. G. A. Hamilton’s comment
(2011) in BugGuide that the planthopper
is a “common species on switch grass”
(http://bugguide.net/node/view/ 539353/
bgpage?printable = 1). A characteristic
C4 perennial graminoid of tallgrass
prairies (Weaver 1968, Hartnett 1993,
Whiles and Charlton 2006), switchgrass
occurs widely in North American prairie
remnants. Native stands of switchgrass
in North America were most abundant
east of -100° W longitude (Vogel 2004).
We collected H. ovatus mostly east of
the 100th meridian but found it west to
-102° longitude in Nebraska. Though
common in tallgrass prairie, the plant-
hopper should not be considered a strict
tallgrass specialist. We did not attempt to
detect the presumably subterranean
nymphs, but the often large numbers of
adults, including teneral females (cixiid
females, as in many other insects, develop

later than males; Nickel 2003) in late May
in Lincoln, Nebraska, suggest that nymphs
develop on switchgrass. Moreover, mating
pairs were found on P. virgatum.

Haplaxius ovatus might specialize on
switchgrass, as do several leafhopper
species (Hamilton and Whitcomb 2010,
Hamilton 2012), although collections of
adults from two additional grass species
in Wisconsin prairies where switchgrass
might not be present (R. A. Henderson,
pers. comm.) suggest associations with
other Poaceae. The presence of an adult
on sedge in Oklahoma (see specimens
examined) is considered incidental. The
planthopper could live on switchgrass
outside midwestern prairies because the
grass is found nearly throughout the
continental United States (USDA NRCS
2013), including coastal salt marshes
and inland grasslands from Long Island,
New York, to New England (Wherry
1920, Miller and Egler 1950, Hamilton
2012). Populations of P. virgatum are
disjunct between midwestern prairies
and the Atlantic coast (Hamilton 2012).
Haplaxius ovatus is known from coastal
areas of the eastern United States, such
as Woods Hole, Massachusetts, and Deal
Island, Maryland (Kramer 1979). A po-
tential host of H. ovatus along the At-
lantic and Gulf coasts is the sometimes
syntopic (Palmer 1975) bitter beach-
grass, P. amarumElliott.Panicum amarum
hybridizes with P. virgatum; both species
are placed in the same section (Virgata)
of Panicum sensu stricto (Palmer 1975,
Triplett et al. 2012).

In addition to its presence on switch-
grass in prairie remnants, H. ovatus
was taken in the critically imperiled sa-
line wetlands (S1 conservation status;
Rolfsmeier and Steinauer 2010) of eastern
Nebraska. The cixiid also was common
on switchgrass in highway plantings.
The grass is used in Nebraska’s roadside
seed mixtures (NDOR 2009), as well as
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those of certain other midwestern states
(Harper-Lore and Wilson 2000). The
salt-tolerant P. virgatum can withstand
the use of de-icing salts on roads (Jull
2009). Restoring native plants along
roadsides can help maintain prairie
vegetation and associated prairie ani-
mals (Noss 2000). Roads, however, can
act as barriers to the movement of ver-
tebrate animals (Shepard et al. 2008)
and restrict the movement of insects
such as carabid beetles (Noordijk et al.
2006) and mosquitoes (Mahabir et al.
2012). In the case of H. ovatus, roadside
colonies of switchgrass might provide
corridors for its dispersal. The plant-
hopper is on the list of rare hemipterans
(S1S2 conservation rank) in Wisconsin
(WDNR 2012), but it was abundant at
the only southwestern Wisconsin site
(Columbia Co.) where we found
switchgrass along roadsides. Haplaxius
ovatus can be considered an apparent
disturbance-tolerant, rather than rem-
nant-dependent, prairie insect (sensu
Panzer et al. 2010).

This cixiid previously had been taken
as late as 30 August (Kramer 1979). In
2013, we collected a male in late August
(Oklahoma) and a female on 10 Sep-
tember (Missouri). Our fieldwork sug-
gests that nymphs overwinter, adults
begin to appear in the latter half of May,
and persist until August or early Sep-
tember. Univoltinism with a nymphal
diapause, while uncommon in Heter-
optera (Saulich and Musolin 1996),
apparently is typical for cixiid plant-
hoppers of temperate regions (Wilson
et al. 1993, Sforza et al. 1999, Holzinger
et al. 2003, Nickel 2003, Bressan 2009,
Bressan et al. 2010). In Florida, however,
H. crudus is multivoltine (Tsai and
Kirsch 1978).

Host-plant relationships of Cixiidae
more often are based on the presence of
adults rather than nymphs (Wilson et al.

1994, Attie et al. 2008). Future work
should determine if nymphs of H. ovatus
overwinter and develop on switchgrass.
Studies also are needed to determine
whether related grasses serve as hosts
and verify that the cixiid is univoltine.
Panicum virgatum has been used as an
ornamental, in conservation plantings,
for roadside stabilization, and in live-
stock production (Oakes 1990, Vogel
2004, Shaw 2008), and recently has been
planted as a sustainable bioenergy crop
(Parrish and Fike 2005, Sanderson et al.
2006). The cixiid’s feeding is not ex-
pected to become problematic on
switchgrass. A congener, H. crudus,
does not produce symptoms of injury on
host grasses (Tsai and Kirsch 1978) but
is economically important as a vector of
the phytoplasma that causes lethal yel-
lowing of palms (Howard et al. 1983).
Most diseases of switchgrass are caused
by fungi (Vogel 2004), but H. ovatus
potentially could become involved in
emerging phytoplasma diseases.
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