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ABSTRACT

Liriope muscari(Dcne.) L.H. Baileyand Ophiopogon japonicugThunb.) Ker—Gawl. are first
reported here as naturalized in the Arkansas floitn hiriope graminifolia (L.) Baker documented in
multiple instances as aggressively spreading fromveétd plants via stoloniferous offsets. T@e
japonicusrecord represents the first documented occurrentieeajenuphiopogonin the state outside
of cultivation and naturalized. Seven distinct populatimfi. japonicusranging from about 10 plants to
100s of individuals and/or ramets, were discovered aloray 8/t0 of a mile (530 m) stretch of a small,
intermittent stream in a disturbed riparian habitatdlark County, Arkansas. An additional small
population ofO. japonicuswas documented along a second, distinct riparian zonehvidiseparated
from the preceding by over 2 km. One naturalized populati@ japonicusalso was documented from
Pulaski County. Naturalized plants ldfiope muscariare documented from Clark, Garland, and Pulaski
counties. Naturalized plants and populationk.dafpicataLour. are documented from several locations in
Clark, Garland, Hot Spring, and Pulaski counties. Basdteas® observations, it is reasonable to surmise
that species dfiriope andOphiopogorare considerably more widespread in the state thaartuecords
indicate. Keys for identification of Arkansas spea@éstiriope andOphiopogon photographs of plants in
habitat, and notes on both genera in Arkansas are provided.
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The Ruscaceae or ruscus family consists of about 28 gandrd&00 species of mostly
herbaceous monocots distributed over Africa, Asia, EuropelNarth America (Weakley 2015). The
Arkansas flora boasts 5 genera and 8 species; threeag€nawallaria, Liriope, andOphiopogorare
non—native and of Asiatic origin. A number biriope and Ophiopogonspecies have become
naturalized to various degrees in the USA, although they heoaved only minimal attention in
floristic studies and often are not well-represented rher@a (Utech 2002; Nesom 2010; Spaulding
et al. 2010). For a comprehensive treatment of the speciesth genera that are cultivated and
naturalized in the USA, see Nesom (2010).

Several species dfiriope and Ophiopogonare important ornamentals in warm—temperate
climates, and frequently are used as ground coverrobdrders because of their high shade
tolerance, ease of propagation, and hardy, vigorous, angreeerhabit (Bailey & Bailey 1976; Fantz
2008b, 2009). Species in both genera are sometimes collectifefyedeto as “liriopogons”
(Skinner 1971; Fantz 2008b).

Ophiopogoncontains about 65 species of herbaceous perennials natdsiatqChen &
Tamura 2000b).Ophiopogorspecies are caespitose or stoloniferous/rhizometouslytitgaved, and
grass—like in appearance. The flowers are purple, lavendss, @i white, with six tepals and
stamens and a single pistil. The fruit is a smalthlery capsule that dehisces early in development to
expose young seeds. At maturity, the seeds are berrywlitte,blue or black sarcotestas (Cutler
1992; Chen & Tamura 2000a, 2000b; Fantz 200&phiopogon japonicugThunb.) Ker—Gawl. is
regularly cultivated in Arkansas; naturalized plearts documented here from two counties.

Liriope, also Asiatic in origin, is closely related and morpigidally similar toOphiopogon
and includes about 8-12 species (Chen & Tamura 2000a; Nesom 20&fy.tHeln one—half of the
species from both genera are native to China (Chen & Ta?2@@@a, 2000b; Nesom 2010l.iriope
muscari(Dcne.) L.H. Bailey andl.. spicataLour. are frequently cultivated and well-naturalizethie
state, withL. spicatathe most frequently encountered species outside oivatidin. Liriope
graminifolia (L.) Baker, while not currently documented as a compoanttite naturalized flora, is
regularly cultivated and has high potential for natmaion.

Escaped or naturalized plants regularly are encaoeshtepreading directly from cultivated
individuals or in the vicinity of areas where plants of thmeapecies occur in cultivation. It is
important to note, however, that many of our recordsofqgants that, although present in urban
environments, are clearly naturalized without direct (obvicus)nection to cultivated plants.
Naturalized species &friope andOphiopogorappear to favor disturbed, urban woods or green belts
and riparian zones that offer some amount of disturbancet swmils, and at least partial shade. In
this report, we newly document the presence of naturafitmats in both genera from multiple
Arkansas counties. Based on our observations, spetiésriape and Ophiopogonare stable
components of the state’s flora. This paper is a florigtierview of two non—native genera of
Ruscaceae in the Arkansas flora.

Liriope and Ophiopogonestablish in the Arkansas flora via asexual reproducfam 1).
With age, stolons bearing offsets deteriorate and sepawah the originating genet (Fantz 2008a).
Over time, spread and subsequent establishment via stobosif@ffsets occurs, giving rise to
escaped individuals and naturalized colonies. Fruit and seddgtion also occur with both genera,
and some establishment bifiope (and probably als®phiopogo in Arkansas occurs from fruits
and seeds (Fig. 2). Spaulding et al. (2010) noted that sprehdstablishment dfiriope and
Ophiopogonin the Alabama flora occurs through fragmentation of sttdomiis offsets and water—
mediated dispersal of seeds. Larger populations or colohtegse species present in the Arkansas
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flora may represent a single clone and/or a mixture ofipteilplants derived from a combination of
asexual and sexual reproduction.

Figure 2. Sexual reproductionliiriope muscari (A-B) Spontaneous seedlings and juvenile plants frarkC
County; a close—up of two seedlings may be seen in Fis Mdicated by the yellow—colored arrows.
Seventeen additional juvenile plants from the sameitotan various stages of development are shown in Fig.
2B (photo credit: Renn Tumlison); additional spontanecastplwere present at this location. (C) Seeds with
sarcotestas removed.
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Arkansas species ofiriope and Ophiopogon are morphologically similar and easily
confused, especially in regard to sterile or vegetativetenal. @ Reproductive structures
(inflorescences, flowers, and fruits/seeds) are lsstd for species separation (Nesom 2010).
Escaped or naturalized species that may currently beusetered in the Arkansas flora are
distinguished using the following key (modified from Nesom 2010).

1. Pedicels of flowers recurved (flowers drooping); flowseggynous or epigynous; anthers connate;
fruits (Seeds) BIUE ... Ophiopogon japonicus

1. Pedicels of flowers straight (flowers held ered¢twers hypogynous; anthers free; fruits (seeds)
black or dark blackish—blue.

2. Plants caespitose to occasionally weatlgrsferous, clump—forming and not spreading

aggressively via stoloniferous offSets .ooooooc...ooiiiiiiiiii Liriope muscari
2. Plants highly stoloniferous, clearly formiagye, extensive colonies via stoloniferous
offsets.

3. Inflorescences usually asaathller than the leaves, rachis of inflorescence (4-)5-13
cm long, flowers purple, lilac, ovdader ...................ccceieees Liriope graminifolia

3. Inflorescences clearly shatftan the leaves and often obscured by them, rachis of
inflorescence 2-5(—8) cm long, flowengavto pale pink or

PAlE VIOIBL ... Liriope spicata

CATALOG OF LIRIOPE AND OPHIOPOGON SPECIES
1. Liriope graminifolia (L.) Baker — GRASS LILYTURF, CREEPING LILYTURF (Fi@).

Liriope graminifolig is a stoloniferous perennial that is native to Chin&jsan, Taiwan,
and Vietnam (Chen & Tamura 2000a; Nesom 2010). In the USpreitiously only has been
documented outside of cultivation in Texas (Nesom 2010is rétgularly cultivated in Arkansas and
also much of the Southeast (Hume 1961; Fantz 2008a, 2009; Nesom Zaf)s in cultivation
typically produce extensive colonies via stoloniferous offsethis #'endency ot. graminifolia to
aggressively spread from source plants provides legitimaéatmd for escape and naturalization into
areas adjacent to where plants of the species areatedt (Fig. 4). Case—in—point—about a decade
ago,L. graminifoliawas planted extensively on the Henderson State Univeesitpuas as a border in
a series of raised—bed planters. Currently, the pkuater well-colonized with. graminifolia and
plants continue to spread despite periodic mulching and mowArggmilar pattern of asexual spread
by cultivatedL. graminifoliawas documented by Nesom (2010) on the Hendrix campus in Conway
(Faulkner County). Based on its regular occurrence in atittiv and aggressive stoloniferous habit,
L. graminifolia should be expected in the Arkansas flora, partigularithe vicinity of where it is
cultivated.

In most characteristicg,iriope graminifoliaoverlaps withL. muscarj with the exception of
its highly stoloniferous habit (Nesom 2010)—see discussion ubhdemuscari for additional
information. In the field, extensive colonies of plants ¢atiL. graminifolia (or the similarL.
spicatg, whereas caespitose plants dre muscari Some forms ofL. muscari are weakly
stoloniferous but still produce a more or less caespitosetly form, rather than extensive colonies
of plants. Young plants df. graminifoliaandL. spicatamay sometimes initially appear caespitose
but later will typically bear elongate stolons.



Serviss et al.: Liriopogons naturalized in Arkansas 5

AT R e
& :"! S

Figure 3. Liriope graminifoliaplant and habit. (A-B) Inflorescences and flowdf@) Stolo
Plant.

ns and roots. (D)
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Figure 5. Comparison of sterile materiaLafope g L. spicata notice the close similarity in
growth form and habit. (A)iriope graminifolia (B) Liriope spicata
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With regard to sterile materidljriope graminifoliais easily confused with the widesprdad
spicatg as both species produce expansive colonies via stolonifeftaets and possess similar
growth forms (Fig. 5). When reproductive, however, the twaispeeasily are distinguished by
flower color and height of inflorescence/infructescence iati to leaf height. The flowers bf
graminifolia are lilac, pinkish—purple, or purple and the inflorescenceg@merally as tall or taller
than the leaves. In contrast, the flowefsL. spicataare white or pale lilac and typically much
shorter than the leaves, often partially obscured by them.

Flgure 4. Plants dfiriope grammlfollaspreadmg asexually via stolomferous offsets in a raised planter on
the Henderson State University campus. The plants ifoteground (bottom of picture) were planted,;
however, every offset in the upper three—fourths of théogihaph has spread from the originally cultivated
plants. Several such plantingsLofgraminifoliaare present on the campus, with the plants showingasimi
patterns of spread.

Voucher specimen&RKANSAS. Clark Co: Hundreds of offsets/ramets present throughout
raised—bed shrub planter (several similar planterslwigraminifoliaare present on the HSU
campus), plants have been present and have continued¢ssigegly spread for over a decade, 3 Jul
2016,Serviss 835THEND); numerous plants spreading aggressively (from sfelauis offsets)
from originally cultivated plants in shrub planting, HSUngpaus, Arkadelphia, 5 Aug 2005grviss
6993 (HEND).
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2. Liriope muscari (Dcne.) L.H. Bailey — BLUE LILYTURF, BIG BLUE LIRIOPEMONKEY

GRASS (Fig. 6).

Liriope muscari is a caespitose (clump—forming),
sometimes weakly stoloniferous perennial that is native
to China, Japan, and Taiwan (Chen & Tamura 2000a;
Nesom 2010). It has previously been documented from
Alabama, Georgia, Kansas, Louisiana, Maryland,
Mississippi, Missouri, North Carolina, South Carolina,
and Tennessee (Thomas & Allen 1993; Nesom 2010;
Kartesz 2015; Weakley 2015). It is frequently cultivated
in Arkansas, but until 2016 has not been documented
outside of cultivation in the state. Our recordsLof
muscari from Clark, Garland, and Pulaski counties
represent the first documented occurrences of this

species in the state outside of cultivation (Fig. 7).

Both non—stoloniferous and weakly stoloniferous forms occthidrflora (Fig. 8). Based on
our observations, the stoloniferous form produces a fewtivala short stolons but remains
essentially caespitose, even over an extended period of marsy ydarNesom (2010) noted,
muscariandL. graminifoliaare similar in nearly all characteristics, with #eeption of the highly
stoloniferous habit of. graminifolia  Nesom speculated that some stoloniferloumuscaricould
plausibly be forms off. graminifolia, where the stoloniferous habit has been suppressed omedtra

7

Figure 6. Liriope muscarireproductive structures. (A—C) Inflorescences and fls\feig. 6A shows a close—

up view of the inflorescence). (D-E) Infructescencesmaature fruits/seeds—the plants shown in Figs. 6B,

D-E are the weakly stoloniferous form.
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Figure 7. Escaped/naturalized planttiobpe muscarifrom Clark and Pulaski counties. (A) Plant along a

disturbed, semi—wooded roadside in Clark County. (B) Riadisturbed, urban woods/green belt in Clark
County; several naturalized plantslofmuscariwere present at this location. (C) Possibly escapdigidual
from a residence in Arkadelphia. (D) Plant growing lovaarea of disturbed, urban woods in Pulaski County;
three plants of. muscariwere present at this location.

and suggested that evidence for this might be clarifiesigh molecular studies. In Arkansas, the
weakly stoloniferous form of.. muscariproduces fruit, sometimes heavily so, and spontaneous
seedlings sometimes are observed in the vicinity of wheranfyuglants occur (Fig. 2). Fantz
(2008b) noted that abundant fruit set is a tralt.ajraminifolia rather thar.. muscari

Escaped plants dfiriope muscariwere observed in lawns, flower beds, shrub plantings, and
along walkways. Naturalized plants laf muscarialso were regularly observed in urban woods and
green belts that occur in proximity to areas wHerenuscariwas cultivated. Presumably seeds are
dispersed to these areas by birds and/or water.
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Flgure 8. Liriope muscari comparlson of stolonlferous and non—stoloniferous séon(ﬂ\) Plant W|thout stolons
(the white—colored structures that are reminiscent df ave actually roots). (B) Plant with short but lwel
developed stolons—stolons are indicated by the yellow—coloredsr This plant is an escaped individual
from Clark County. Based on our observations of Arkarpdants of. muscarj stoloniferous plants produce
only a relatively few number of short stolons andmtan an overall caespitose growth from, even over many
years.

Voucher specimen&RKANSAS. Clark Co: One possibly spontaneous (escaped) plant at
base of tree in sandy, rocky soil, residence at 1318 O’'ConneN$1.11561, E-93.063618,
Arkadelphia, 22 Jun 2016tone 2016—PHEND); several (ca. 8) spontaneous plants in disturbed,
semi—unkempt area next to church building, many cultivatedsp&dthe species in the vicinity, off
Country Club Rd. at the intersection of Country Club &al W.P. Malone Dr., Arkadelphia, 4 Jun
2016,Serviss 8348HEND); one naturalized plant on roadside, non—stolonifefaus, semi—
wooded with high disturbance, Clinton St. adjacent to tleegeattion of Clinton St. and Y&t.,
Arkadelphia, 28 May 2016erviss 8342HEND); five scattered, naturalized plants—plants
stoloniferous but caespitose, in highly disturbed urban woods/drelt and riparian zone, off
O’Connell St. adjacent to the intersection of O’Connelbstl 18 St., Arkadelphia, 14 May 2016,
Serviss 833GHEND); nearly two dozen escaped/spontaneous, juvenilesgirom seeds) in lawn
and highly disturbed areas around walkway, numerous culliydaats of the species in the
immediate vicinity, residence, 1900 block of Sylvia St. Arkpldiel, 3 May 2016Serviss 8232
(HEND). Garland Co.0One naturalized clump of plants in flower, plant witlord stolons, about 4
feet from creek in moist, rocky soil, numerous plantthefspecies also cultivated in the area, Hot
Springs Creek at Hollywood Park off Hollywood Ave., Hot SgsinN34.29127, E-93.02815, 26 Jun
2016,0lsen 2 a few plants along a wooded stream with many exotit§€afenter Dam Road,
Cherokee Beach development, SW Hot Springs, 22 Jul F&@&, 06—-033HEND). Pulaski Ca.
Three widely separated naturalized plants, non—stoloniféoons in low area with moist soils in
semi—disturbed, urban woods adjacent to the intersectiBoydé Park Rd. and Archwood Dr., Little
Rock, 11 May 2016Serviss 8234HEND).
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3. Liriope spicata Lour. — CREEPING LILYTURF, CREEPING LIRIOPE, MONKESRASS
(Figs. 9-10)

I'. =gl % g ] ( Liriope spicatalour. is a stoloniferous perennial that is
\ ___r'7 { j;l"‘ L ——r f— native to China, Japan, Korea, Taiwan, and Vietnam
\ gl e T ‘\; (Chen & Tamura 2000a; Nesom 2010). It previously
r ; .—E"L"'jj.’-_, [ F T ¢ ‘ﬂ_ has been documented from Alabama, Arkansas, Florida,
S —i'_' I'f’—' l_’:.i‘_i—l [ -{r‘_l Louisiana, Maryland, Mississippi, Missouri, North
T 1Le-®! | L Carolina, lllinois, and Texas (Nesom 2010; Wunderlin
[ 1 AL.;" T N & Hansen 2011; Gentry et al. 2013; Kartesz 2015;
M ' .‘—.—ﬁ {'® S 1g Weakley 2015). In Arkansak, spicatahas previously
MATNL S N Uiigs been documented from three counties in central
K,Ti_ Ry L %’g Arkansas: Jefferson, Pulaski, and Saline (Gentry. et al
3 J _l“* = f; 2013). We add three new county records to its
Lo | S distribution: Clark, Garland, and Hot Spring. Based on

our observations, howevdzr spicatais likely more widespread in the state than its curkanivn
distribution.

Figure 9. Liriope spicatareproductive structures. (A—C) Inflorescences andefts showing some of the
variation in flower color that may be encountered — flovediis. spicatamay range in color from white to pale
lilac (Fig. 9C shows a close—up view of the infloresegn¢D) Infructescence and mature fruits/seeds.

In the flora,Liriope spicatawas observed at several locations in large numbets pleihts
clearly spreading vegetatively via stoloniferous offsetgqF11-12). In regard to these large
populations or colonies that consist predominately of rantetss outside the scope of this study to
determine whether these populations might represent a singks combinations of multiple clones,
or some mixture of both sexually and asexually derived pldmtsting plants and putative seedlings
also were observed in some locations; hence, some dstaéfisalso probably occurs via seeds (Fig.
13). Naturalized.. spicatais regularly encountered in disturbed urban woods, drekts, and
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riparian zones. In these habitdtsspicatashould be considered invasive. It also is long—persisten
subsequent to cultivation practices and often observeddipgeaegetatively from cultivated plants.

Figure 11. Naturalized plants lofiope spicatafrom Clark County. This population extends beyond what is
shown in the photograph and consists of hundreds @i@sibly more) offsets (ramets). The principal nsean
of spread appears to be via stoloniferous offsets, Iout gstablishment also may be occurring via seeds, as
plants with spent infructescences were present. Sesmniddr populations occur along Mill Creek and
elsewhere in Arkadelphia.
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Figure 12. Naturalized plants bofriope spicatafrom Clark County. This large population occurs at tipeao

a slope at the edge of a wooded ravine in Arkadelphia, anddsdeuch beyond what is show in the
photograph. Similar to that shown in Fig. 11, most efdktablishment appears to be asexual. It consists of
possibly thousands of ramets. This location is derstelged.

Figure 13. Possible sexual reproductiohiiiope spicata (A) Naturalized plants growing in a wash on a
steep slope in an urban greenbelt. (B) Several, savahijle individuals produced presumably from seeds
generated by the plants shown in Fig. 13A. These juseodeur in a mostly flat area a few dm down slope at
a nearly vertical drop from the mature plants showhign 13A. Direct production from stoloniferous offsets
was not likely the source of the juvenile plants. Howeseen though seeds are the presumed propagule,
asexual spread via stolons cannot completely be excludealjdsefragmentation and subsequent dispersal of
stoloniferous offsets can occur.
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Voucher specimen®tRKANSAS. Clark Co: Large colony of naturalized plants growing in
low, wet depression and drainage, highly disturbed, open waitlf Pinewood Dr., SE of
intersection of Pinewood Dr. and"1®t, 3 Jul 2016Serviss 835@HEND); extensive, naturalized
population consisting of humerous colonies and individual plalaisg embankment and overflow
area, with many plants also extending to near edge of stoksturbed, semi—wooded riparian zone
adjacent to HSU campus, directly S of Mill Creek &mnd Feaster Trail between".8t. and 18 St.,
Arkadelphia, 3 Jul 2016&erviss 8358HEND); a few large colonies of plants in and at edgeigtily
disturbed, urban woods, NW of Reddie Athletic Center, H8hpus, Arkadelphia, 17 Jun 2016,
Serviss 8357(HEND); one large colony of naturalized plants and a few iaddit isolated
individuals, disturbed, urban woods and riparian zone, off Uniyekge. adjacent to the intersection
of University Ave. and 10 st., Arkadelphia, 17 Jun 2016erviss 834§HEND); a few naturalized
colonies and isolated plants on and below wash and slope in disturban woods/green belt and
riparian zone, HSU/OBU Ravine, off"&st. adjacent to the intersection dt 8t. and McNutt St.,
Arkadelphia, 16 Jun 2016erviss 834 {HEND); three colonies of naturalized plants at edge and
within disturbed, urban woods/green belt, directly NE ofa&ldphia Medical Clinic, off Pine St.,
Arkadelphia, 15 Jun 2016&erviss 8345HEND); several large and small colonies of naturalized
plants in highly disturbed, urban woods adjacent to resalemtea, Feaster Trail area, off"1St.
adjacent to the intersection of 5t. and Mill Creek Dr., Arkadelphia, 26 May 205&rviss 8341
(HEND); several naturalized plants in semi—unkempt |larga and under shrubs, many of the plants
juveniles apparently from seeds, NW side of the Reynolds Sci&uwlding, HSU campus,
Arkadelphia, 18 May 201&erviss 8338HEND); several large, naturalized colonies of plantai@l
highly disturbed riparian zone, plants with fruits, Mill Cked-easter Trail area E of Best.,
Arkadelphia, 15 Oct 20155erviss 8199HEND); small colony of plants naturalized in disturbed,
urban woods, adjacent to the intersection df $2 and Huddleston St., Arkadelphia, 28 Aug 2014,
Serviss 8174HEND); numerous plants naturalized on wooded slope alonigQviek, adjacent to
the intersection of Twin Rivers Dr. and Cypress Rd., Aekahia, 4 Sep 201&erviss 8178HEND);
large colony of many plants growing on disturbed, semi-wooded banétream, spreading
vegetatively via stolons, Mill Creek, Feaster Trail avéfal5" St. and Mill Creek Dr., Arkadelphia, 8
Oct 2013,Serviss 807§HEND). Garland Co.Small colony of naturalized plants at edge of creek,
with some plants growing over concrete rubbish, Hot SpringskGre®live St. and Transportation
Depot, N34.30390, W-93.03100, 8 May 20T8sen 1(HEND); numerous escaped plants in woods
and ditches, Brecklins’ Corner, Golf Links Rd. and Sh&dgve Rd., SE Hot Springs, 2 Sep 2006,
Peck 06-27&§HEND). Hot Spring Ca. Extensive colony of naturalized plants along open roadside
and adjacent ditch, plants apparently spreading and eséapectultivated plants in the vicinity,
Smoke Ridge Rd., coming from Hwy. 51, N34.454176, E-92.851663, Jun 22 301, 20162
(HEND). Pulaski Co.Two small colonies of naturalized plants in semi-+tats¢d, urban woods,
adjacent to the intersection of Boyle Park Rd. and ArchwaodLiBtle Rock, 11 May 20165erviss
8235 (HEND); naturalized plants in floodplain woods, Arkasagtiver floodplain, Two Rivers Park,
W of Little Rock, sandy soils, 5 Aug 200/eck 07—-1799HEND); naturalized plants in waste areas,
ditches, and wooded drainage areas, Coleman Creek, Rititdl, 10 Sep 2006Peck 06-278
(HEND).
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4. Ophiopogon japonicus (Thunb.) Ker—-Gawl. — JAPANESE MONDO GRASS, DWARF MONDO
GRASS (Figs. 14-15).

r L

Ophiopogon japonicuss a stoloniferous perennial that
is native to China, Japan, Korea, and Taiwan (Chen &
Tamura 2000b; Nesom 2010). It previously only has
been documented outside of cultivation in four states:
Alabama, Mississippi, North Carolina, and Texas (Diggs
et al. 1999; Nesom 2010; Spaulding et al. 2010; Roling
et al. 2011; Weakley 2015). The genus previously was
attributed to Arkansas (Smith 1988; Arkansas Vascular
Flora Committee 2006); however, it was based on
misidentified material ofL. spicata (Nesom 2010;
Gentry et al. 2013). Hence, our recordofjaponicus
from Clark and Pulaski counties represent the first
documented occurrences of the ge@yhiopogonin the state outside of cultivation and apparently
only the fifth state—level occurrence in the USA.

In 2014 and 2016, a total of seven, distinct populations ofaletedOphiopogonaponicus

were documented in a highly disturbed, urban woods and ripasinalong a ca. 530 m stretch of a
small, intermittent stream in Clark County (Figs. 16-18he populations ranged in size from about
10 plants to hundreds of plants/ramets in the largest. tsPaoturred along the stream edge,
embankment, and the overflow areas above. Plants were obspreading via stoloniferous offsets;
however, some plants had mature fruits, indicating that sstadlishment also may have occurred
via seeds (Fig. 14). All plants were one of the dwarf farfi3. japonicuswhich only reach a height
of ca. 5-10 cm. The dwarf forms are derived from langitd—type plants (Nesom 2010).

It is important to note that three of the sev@phiopogonjaponicus populations occur
upstream and are somewhat separated from the other fowse Populations occurred in large,
expansive colonies directly above the bank in the overflow areanagdoossibly have been long—
persistent from cultivation practices, as the entieeisisurrounded by residential areas. The location
of these populations may have been an old home site, althuugibvious evidence of such is
currently present and the area is subject to periodic flgaatid remains wet for long periods of time.
One possible explanation as to the origin of the four dvess populations is that propagules, such
as seeds, stolon segments or offsets, or whole planestremsported downstream by birds (seeds)
and/or water, allowing establishment of the naturalizezijadions.

In 2016, an additional small population of a few—dozen niadaplants was discovered
along a second, distinct riparian zone. This location isratgghfrom the preceding by more than 2
km, but is similar in regard to level of disturbance. ®lamere present along the base of the
streambank, with some individuals occurring almost withirstheambed. Plants were spreading via
stoloniferous offsets and also possibly by seeds, rasrder of plants occurred as isolates or small,
widely—separated clusters. Some plants were reproductikespent inflorescences.

In 2015, a single naturalized population@pbhiopogorjaponicuswas discovered in Pulaski
County growing along a natural seep in semi—disturbed, urbadsvFig. 19). Again, as observed
typically with L. spicata(and the Clark County populations of @ponicu3, the Pulaski County
population consisted largely or wholly of stoloniferous offsahd most establishment appeared to be
asexual. The Pulaski County plants were not the dwanmi.fdm ArkansasQ. japonicusoccurs in
disturbed, urban woods and greenbelts, woodland edges, and ripames) particularly in moist to
wet soils.
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Figure 14. Ophiopogon japonicuseproductive structures and tuberous roots. (A—C) Matfmectescences
and mature fruits/seeds; the seeds in Fig. 14C are lightetor than those in in Figs. 14A-B. (D) Seeds with
sarcotestas removed. (E) Tuberous roots. (F-G) ésitences and flowers—notice the downward oriented

and curved pedicels of the flowers (the flower©ofaponicussometimes have more pink coloration than what
is shown in Figs. 14F-G).
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Figure 15. Ophiopogon japonicuplants, stolons/rhizomes, and tuberous roots (fromveitétil plants).
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Figure 16. Naturalized, fruit/seed—bearing plant®gliopogon japonicusom Clark County. (A) Individual
from one of the smaller naturalized populations; agmts from this population were reproductive with

mature fruits/seeds. (B) Larger individual (from aefiint population than the plant shown in Fig. 16A).
These plants are one of the dwarf forms of the species.

’ o R e
ka i L o B e K A i g e
Figure 17. Small population of naturalized individu The

al®phiopogon japonicugsom Clark County.
lowermost plants in the photograph are just above therlivee of a small stream in a disturbed riparian zone,
and would be temporarily inundated during periods of higiemfow.
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Figure 18. Largest of the four downstream naturalized ptpntaof Ophiopogon japonicusrom Clark
County. Several large clusters of dark green—colored pieenge seen, both directly above the water line and
higher up on the streambank. As previously mentionéd hiiope spicata it is unknown whether or not the
ramets making up much or all of this population represesingle clone or were generated from multiple,
distinct individuals. Numerous ramets produced from statonifs offsets even extend above the bank into the
taller vegetation at the top of the photograph.

o J e iy a

Figure 19. Naturalized plants @phiopogon japonicusrom Pulaski County. The boundaries of this
population extend much beyond what is shown in the photograis population was present growing along a
seep in very moist soil in semi—disturbed, urban woodsttte lRock (Pulaski County). These plants are not
one of the dwarf forms.
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Voucher specimen®ARKANSAS. Clark Co: Small population of a few dozen plants and
offsets at edge of stream in disturbed, semi—wooded ripadae, some plants growing almost in
streambed, plants with spent flowers present, adjgoedSU campus, directly S of Mill Creek Dr.
and Feaster Trail between™8t. and 15 St., Arkadelphia, 3 Jul 201&erviss 8355HEND); four
naturalized colonies of plants along a ca. 0.2 mi stretehhaghly disturbed woods and riparian zone,
some plants with fruits, distributed betweel! 8. and 2% St. about 1 block N of Crawford St., 18
Apr 2016,Serviss 822THEND); small colony of a few dozen plants growing at ealye along bank
of small stream in a disturbed, semi—wooded riparian zonetsplath fruits, off 2% Street, ca. 1
block N of the intersection of 23St. and Crawford St., 22 Feb 20B&rviss 821FHEND); three
large colonies of plants along highly disturbed, open and seded right—of-way adjacent to
small stream, off 28St., ca. 1 block N of the intersection of23t. and Crawford St., 14 Feb 2014,
Serviss 8103HEND). Pulaski Co.Large colony of probably 100s of plants at edge and along seep
in semi—disturbed, urban woods, very moist soil, adjacenttawsection of Boyle Park Rd. and
Archwood Dr., Little Rock, 11 May 201&erviss 8238HEND).
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