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Abstract

Forty-one taxa oMiscanthusgrown in USDA Hardiness Zones 4, 5, 6, and 7 were examined in 1996 and 1997 for seed set and
viability. Although laboratory results varied widely between years, climatic zones, and cultivars, many plants set vidblieveaed.
types had <18% viable seed, includikigrning Light’, ‘Variegatus'and ‘Zebrirus’, and appear to represent the least risk for becom
invasive plants, especially in northern climates. Other characteristitiscdnthusare discussed in terms of invasive potential in the

Species used in this studygiant miscanthugMiscanthusx giganteusGreef.); small Japanese miscant(Ms oligostachyusStapf.);
eulalia or miscanthusdV. sacchariflorugMaxim.) Hack); miscanthus or eulaliM. sinensisAnderss.) and cultivars listed in Table 2

ng

rnamental grass, landscape grass.

Significance to the Nursery Industry

A beautiful landscape grasMliscanthushas been cited
for its invasive self-seeding characteristics. This report ex-
amined inflorescences discanthusgrown in four USDA
hardiness zones, at latitudes from 35° to 45° N, for seed se
and germinton. Viable seed varied widely between year,
cultivar, and hardiness zone; however, thirty types had seed
viability of >18%. Taxa with little viable seed, <18%, in this
study that may be good selections to promote as non-inva-
sive include:Miscanthusx giganteus, Msinensiscultivars
‘Autumn Light', ‘Dixieland’, ‘Kirk Alexander’, ‘Little Kit-
ten’, ‘Morning Light’, ‘Rigoletto’, ‘Silberfiel’, ‘Strictus’,
‘Variegatus’, and ‘Yaka Jima’'.

Nurseries should be aware of the potential self-seeding of
this genus and be especially careful where field stock or
mother plants are grown near open meadows and fields wher
seedlings could become established in native plant commu-
nities.

Introduction

MiscanthusAnderss. is a popular ornamental and land-
scape grass (3, 16) native to East Asia and South Africa (17).
Since 1980, over 5Miscanthusselections have been intro-
duced, the majority from Germany and the United States.
New cultivars show characteristics of natural hybridization
(6, 9) and have been selected for early flowering from open
pollinated parents (12, 18).

Concern with invasive self-seeding characteristics has been

noted in Germany (18, 21) and the United States (5, 19). In
western North Carolina (Zone 6), large stands of self-seeded,
naturalizedMiscanthushave establishenh disturbed areas
along roadsides (4).

Matumura and Yukimura (15) found good germination of
M. sinensigndM. sacchariflorusut noted insufficient seed
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set for forage production. Ploidy levels, which may affect
seed set, vary within and betwediscanthusspecies. With
a base number of n = 19, current classificatidv ifloridulus
(Labill.) Warb., diploid and tetraploidyl. x giganteusGreef.,

itriploid; M.oligostachyusStapf., diploid;M. sacchariflorus

(Maxim.) Hack., variable diploid through hexaploid; aid
sinensigAnderss., diploid, triploid, and tetraploid, (1, 11, 14,
17). Self-incompatibility, sterility and triploids have been
reported (9, 10, 13M. sinensisGoliath’, M. sinensisvar.
condensatysaandM. x giganteusare reported to be male ster-
ile or set very little seed (1, 9).

Nurseries and garden centers should know the potential
invasiveness of new plants before they are widely distrib-
uted. Ascertaining the extent to whidiscanthusself-seeds
may determine its continued use as an ornamental, decora-

dive plant. Cultivars that set no seed, if available, should be

recognized and promoted in the trade. As a warm season
grass requiring a relatively long growing seasdgiscanthus
usually flowers from August to October. Seed maturity, and
self-seeding, therefore, may vary depending on the location
in which the plant is grown. The objective of this research
was to determine if seed set and viability vary between orna-
mental taxa and if there is a relationship between hardiness
zone in which the plants are grown and viable seed set.

Methods and Materials

Inflorescences were collected or acquired from locations
listed in Table 1. In 1996, collections were made at the end
of the growing season, mid-October for Zone 4 and as late as
early December for Zones 6 and 7. In 1997, inflorescences
were collected in mid to late October when the plants had
fully matured in all zones. Collections were from field grown,
mature (usually 3-or-more-year-old) plants. Large, full in-
florescences with minimal disarticulation were selected, sepa-
rated into paper bags by type, and mailed to the University
of Minnesota. Material was held in a seed storage room (5C)
until cleaning. Inflorescences were not available from all
locations due to cultivars not grown at that location, no flow-
ers available because the plant was immature, or flowers not
produced in the growing season.

Individual inflorescences were cleaned by hand with a
de-hulling trough, and seeds were separated from hulls and
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Table 1. Source, location, and number oMiscanthusinflorescences examined for seed set and viability.

Name Address USDA zone No. of taxa

1996 1997
Minnesota Landscape Arboretum 3675 Arboretum Drive, Chanhassen, MN 55317 4 32 34
Bald Eagle Nursery 18510 Sand Road, Fulton, IL 61252 5 24 30
Kurt Bluemel, Inc. Nurseries 2740 Greene Lane, Baldwin, MD 21013 6 24 34
Plant Delight's Nursery 9241 Sauls Road, Raleigh, NC 27603 7 16 20
John Hoffman Nursery 5520 Bahama Road, Rugemont, NC 27572 7 — 2

chaff with a window screen and then counted. At least three Miscanthushas no congeners in North America so crossing
inflorescences were cleaned for each taxon in each year. Seedvith native species poses little risk. New hybrids which de-
was bulked for each taxon at each location each year; statis-velop naturally from nursery populations may still have the
tical analysis was based on square root of seed counts. Fopotential to become invasive.

germination trials, twenty-five seeds were rolled into a pa-  Further work is needed to assess the potential for seed
per towel moistened with distilled water and placed in a zip- germination and competitiveness Miiscanthusin nature.

lock bag at room temperature with exposure to minimal light. Timing of anthesis, flowering period, self and cross-pollina-
Seeds were given one month in which to germinate. Germi- tion and incompatibility need to be studied. Nurseries and
nation was defined as the emergence of radical and plumule.gardeners need to be aware of the potential invasiveness of
The cleaning and germination procedure was the same forthis genus and be especially careful where field stock or

1996 and 1997. mother plants are grown near open meadows and fields where
seedlings could become established in native plant commu-
Results and Discussion nities.
Data showed wide variation between cultivar, species, year )
and location, Tables 2 and 3. However, mafigcanthus Literature Cited

cultivars and species set viable seed. Seed set was signifi- 1. Adati, S. & I. Shiotani. 1962. The syntaxonomy of the genus
cantly higher in Zone 5 than 7 both years. There was no Sig- viscanthusand its phylogenic status. Bull.Fac. Agric. Mie Univ. 25:1—24.

nificant difference between seed set in the other zones. Seed 2. Baker, H.G. 1965. Characteristics and modes of origin of wkeds.

germipation revealed Zone .6 had significantly greater ger- y . paker and G.L. Stebbins (eds.), The Genetics of Cloning Species,
mination than Zones 5 or 7 in 1996, and Zone 7 in 1997.  Academic Press, NY.

qutivars with little viable sged, <18%, from atleast 3 zones 3 Behe, B.K. and C.M. Walker. 1996. 1995 Season sales summary. Prof.
are listed in Table 4. Theddiscanthusappear to have the  Plant Growers Asso.Vol XXVII. No. 1, p. 2-19.
least risk of self-seeding and becoming invasive. Inthis study, 4 pj, R. 1998. Personal communication. Extension Horticulturist, North
many early flowering types set viable seed in Zones 4 and 5, carolina State University, Fletcher.
v_vhg—:-reas later ﬂower”?g types Se.t.“ttle seed. Results were 5. Cooley, G. 1994. Invasive exotic plants that threaten native species
limited by lack of cultivar availability across all zones for  and natural habitats in Maryland. News of the American floral meadow
both years, especially in Zone 7. society. Vol. 2(4):7-12.

Cultural management can also affect the amount of seed 6. Darke, R. 1999. The Color Encyclopedia of Ornamental Grasses.
produced. Plants in Zone 4 were burned back in the spring, aTimber Press, Portland, OR.
management practice known to increase grass seed produc- 7. D'Antonio, C.M. and B. Vitousek. 1992. Biological invasions by
tion. Lack of uniform management practices may also be exotic grasses, the grass/fire cycle and global change. Annu. Rev. Ecol. Syst.
reflected in these results. 23:63-87.

Self-seeding is just one trait of concern for invasive plants, 8. Exotic Pest Plant Council. 1994. Invasive Nonindigenous Plants. 8208
although it can enable a species to move quickly into native Pabney Avenue, Springfield, VA 22153.
habitats (2). MosMiscanthusare bunch grasses, however 9. Greef, J.M., M. Deuter, C. Jung, and J. Schondelmaier. 1997. Genetic
M. sacchariflorusdevelops extensive creeping rhizomes. Diversity of EuropeaMiscanthuspecies revealed by AFLP fingerprinting.

while M. x giganteusand other cultivars exhibit intermedi- ~ Senetic Res.Crop Evol. 44:185-195.
ate rhizome vigor. 10. Hirayoshi, 1., K. Nishikawa, and R. Kato. 1955. Cytogenetical studies

Grasses have the potential to create widespread invasion%nlfg_rezlge plants. 4. Self-incompatibilityMiscanthusJap. J. Plant Breeding

where they compete aggressively with native species and also _ . .
11. Hodkinson, T.R., S.A. Renvoize, and M.W. Chase. 1997. Systematics

may have quStantlal ecosystem-level effects (IB):anth_us . of MiscanthusIn: Biomass and Energy Crops. Aspects of Applied Biology
would be rejected as an ornamental and labeled an invasivesg, assoc. of App. Biolo. Warwick, CV35 9EF, UK.

plant using Reichard’s (20) decision tree model. Based on
her research wittwoody plants, the model would advise
against plantlng\Alscanth_U$|nce 't.h"?‘s mvadeq elsewhere 13. Lafferty, J. and TLelley. 1994. Cytogenetic studies on different
(Germany, North Carolina) and it is not native to North jscanthusspecies with potential for agricultural use. Plant Breeding
America. 113:246-249.

.U_n"ke L.ythrur.n salicaria purple Ioosestrife, WhiCh hY_' 14. Linde-Laursen, |. 1993. Cytogenetic analysisMiscanthus
bridized with native US species to produce invasive offspring, ‘Giganteus’, an interspecific hybrid. Hereditas 119:297—300.

12. Kopf, G. 1997. Personal communication. Bald Eagle Nursery, Fulton,
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Table 3. Seed set and germination faall Miscanthusexamined across

Table 4. Miscanthus with less than 18% viable seed in Zones 4-7, 1996

hardiness zones, 1996-1997. & 1997.
1996 1997 Name Comments
Zone Seed set Germ. Seed set Germ. Miscanthusx giganteus 0% germ.
(no.) (%) (no.) (%) M. sinensisAutumn Light’ not avail. Zone 7; 0% germ.

M. sinensisDixieland’ 0% germ.

4 697ah 1l4ab 1053ab 1l4ab M. sinensisKirk Alexander’ 0% germ.

5 1142a 13b 1480a 35ab M. sinensisLittle Kitten’ not avail. Zone 5; 0-8% germ.

6 23lab 47a 433ab 40a M. sinensisMorning Light’ 0-18% germ.

7 8b 13b 208b 9b M. sinensisRigoletto’ not avail. Zone 5, 0-4% germ.
M. sinensisSilberpfiel’ not avail. Zone 5; 0% germ

“Means followed by different letters are significantly different atthe P = .05 M. sinensisStrictus’ 0-16% germ.

level as determined by Tukey’s HSD method. M. sinensisVariegatus 0-16% germ.
M. sinensisYaka Jima’ not avail. Zone 4; 0—4% germ.

15. Matumura, M. and T.0kimura. 1975. Fundamental studies on
artificial propagation by seeding useful wild grasses in Japan. Res. Bull.
Fac. Agr. Gifu Univ. 38:339-349.

16. Meyer, M. Hockenberry, D.B. White, and H. Pellett. 1995. Ornamental
grasses for cold climates. NCR Extension Pub. 573. Univ. of Minn. Ext.
Serv.

17. Ohwi, J. 1964. Flora of Japan. Smithsonian Inst., Washington, DC.
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18. Pagels, E. 1998. Personal communication. Pagels Nursery, Leer,
Germany.

19. Randell, J. and J. Marinelli (eds.) 1996. Invasive Plants: Weeds of
the Global Garden. Brooklyn Botanical Garden. NY. p. 89.

20. Reichard, S.H. 1997. Learning from the past. Public Garden.
12:(2):25-27.

21. Simon, H. 1998. Personal communication. Markthendifeld, Germany.
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