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Life History 

 

Oryzopsis asperifolia (White-grained Mountain-rice Grass) is a perennial grass that forms dense 

tufts.  Basal leaves are present year-round: Their blades are 3–9 dm long and 4–9 mm wide and 

they are deep green on one surface but lighter and somewhat waxy (glaucous) on the other.   

The lower leaf sheaths are bright red-purple or white, although they are usually concealed by the 

substrate.  The leaf bases are nearly round in cross-section and they are twisted so that the 

glaucous upper surfaces of the blades face downward.  The leaves are slightly rough to the touch 

and their edges are often rolled inward toward the upper surfaces.  Stem leaves are much smaller 

or absent altogether and when present they seldom exceed 1 cm in length.  The culms may be 

erect, spreading, or prostrate: They are 25–65 cm long and the inflorescence is a contracted 

panicle 3.5–13 cm long.  The single-flowered spikelets are 5–7.5 mm in length with two slightly 

unequal glumes.  The firm, pale lemmas have a dense tuft of hairs at the base and they are tipped 

with awns that are 7–15 mm long and typically slightly wavy.  (See Britton and Brown 1913, 

Johnson 1945, Fernald 1950, Hitchcock 1950, Voss 1961, Dore and McNeill 1980, Gleason and 

Cronquist 1991, Chamberlain 2018, Mittelhauser et al. 2019, Barkworth 2021).  Detailed 

descriptions of the floral development, leaf surface structure, and embryology of O. asperifolia 

were provided by Kam (1973), Barkworth (1981) and Barkworth (1982), respectively. 

 

   
           Hitchcock 1950, courtesy USDA NRCS 2024a.                         Peter M. Dziuk, 2014. 

 

McEwen (1962) observed that Oryzopsis asperifolia began the production of new leaves and 

flower stalks simultaneously in the spring.  Throughout its range the species usually flowers in 

late April or May and mature fruits may be present by the beginning of June (Stevens 1921, 

Rhoads and Block 2007, Foster and Biligetu 2018, Kelloff and Kass 2018, Weakley et al. 2024).  

The flower stalks tend to lean over after the fruits have matured (McEwan 1962).  In some New 

Jersey populations observers noted that the plants had dispersed most of their fruit by early June 

(NJNHP 2024) although Hough (1983) indicated that fruits were occasionally retained until 

September or October.  New O. asperifolia leaves continue to grow throughout the season, 

attaining their maximum size in August and remaining remain fully or partially green throughout 

the winter.  Like the culms, the leaves are initially upright but become more prostrate with age.  

Older leaves senesce from the tips downward.  Individually leaves generally persist until the 
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appearance of new leaves in the spring and some live through a second growing season.  The 

lowest parts typically remain green for 11–17 months and a maximum leaf life of 25 months has 

been recorded (McEwen 1962, Dore and McNeill 1980, Foster and Biligetu 2018, Barkworth 

2021). 

 

   
                    Peter M. Dziuk, 2005.                                            Erik Danielsen, 2023. 

 

Oryzopsis asperifolia is relatively easy to identify (Mittelhauser et al. 2019).  There is only one 

species of Oryzopsis in North America (Kartesz 2015).  Several morphologically similar grasses 

from the same tribe (see Synonyms and Taxonomy section) have been documented in New 

Jersey but they all have more prominent stem leaves (Chamberlain 2018). 

 

 

Pollinator Dynamics 

 

Wind pollination is prevalent in the grass family (Culley et al. 2002, Garcia-Mozo 2017).  Some 

characteristics that facilitate wind pollination in the Poaceae include smooth, round pollen grains, 

a reduced perianth, and a limited number of ovules (Geisler 1945, Friedman and Barrett 2009).  

Self-incompatibility is common in wind-pollinated plants (Friedman and Barrett 2009).   It is 

particularly frequent in perennial grasses and has been documented in the tribe (Stipeae) which 

includes Oryzopsis (Baumann et al 2000).  However, no specific information was found 

regarding the potential for self-fertilization in O. asperifolia.   

 

 

Seed Dispersal and Establishment 

 

The fruit of Oryzopsis asperifolia is a dry, one-seeded grain.  At maturity, the florets separate 

above the glumes (Barkworth 2021).  The majority of grass seeds fall near the parent plants but 

both wind and post-ingestion dispersal are also common (Collins and Uno 1985, Cheplick 1998).  

Grass seeds are an important food source for numerous birds and they are also frequently 

consumed by other animals, including both seed predators and grazers (Fassett 1957, Cheplick 

1998).  Rodents may either consume the seeds or cache them in new locations and a related grass 

(Achnatherum hymenoides) was noted as a species that is frequently hoarded (Vander Wall 2010, 

Lucero and Callaway 2018).  O. asperifolia is said to be highly palatable and it is commonly 
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eaten by mammals like rabbits or deer (McEwen 1962, Foster and Biligetu 2018).  The 

defecation of viable seeds is a particularly effective form of dispersal for many grasses (Janzen 

1984, Milotić and Hoffmann 2016, Orlowski et al. 2016).   The long awns of Oryzopsis 

asperifolia also increase the likelihood of seed attachment to mammal fur and subsequent 

transport (Hovstad et al. 2009, Peterson and Kellogg 2022). 

 

Little is known about the germination and establishment requirements of Oryzopsis asperifolia.  

Most grass seeds require a period of dormancy (Deno 1993, Baskin and Baskin 1998).  Dore and 

McNeill (1980) noted that O. asperifolia was weakly rooted and difficult to grow in the absence 

of a surface mulch.  The species appears to be facultatively mycorrhizal: Endomycorrhizae were 

present in 13 of the 29 O. asperifolia plants examined by Malloch and Malloch (1981). 

 

 

Habitat 

 

Throughout its range, Oryzopsis asperifolia is most likely to be found in dry woodland habitats 

(Smyth 1912, Knowlton 1919, Breitung 1957, Hough 1983).  It often grows at high elevations 

(Sharples 2017, Weakley et al. 2024): Altitudes between 600 and 1500 meters have been 

recorded (Harper 1900, McEwan 1962, Charboneau et al. 2013).  In Ontario O. asperifolia was 

noted as one of the most abundant herbs on ridge tops but it was also a significant component of 

the herbaceous vegetation on both south and north facing slopes (MacHattie and McCormack 

1961).  The majority of Oryzopsis asperifolia populations in New Jersey have been associated 

with limestone ridges (NJNHP 2024).  However, the ground where the grass occurs may be 

rocky, sandy, or gravelly—it has been collected on talus slopes, dry eskers, and muddy reservoir 

banks (Bannan 1940, Nekola 1990, Mitchell and Tucker 1994, Forman et al. 2003, Wagner and 

Robinson 2006, Rhoads and Block 2007, Foster 2015, Kelloff and Kass 2018, Barkworth 2021).  

O. asperifolia appears to require a well-developed layer of duff or loose soil (Dore and McNeill 

1980, Barkworth 2021).  Host (1996) observed that the species declined following even 

moderate amounts of soil compaction and Corio et al. (2009) found that the grass was more 

frequent in soils that had high earthworm densities.  

 

Barkworth (2021) indicated that Oryzopsis asperifolia can occur in both deciduous and 

coniferous woods.  The grass is often found in sites where the canopy is dominated by aspens 

(Populus tremuloides, P. grandidentata) or conifers including Abies, Larix, Picea, Pinus, 

Pseudotsuga, and Tsuga (Scribner and Tweedy 1886, Stevens 1921, Bannan 1940, McEwen 

1962, Mitchell and Tucker 1994, Walford and Baker 1995, Host 1996, Krestov et al. 2000, 

Charboneau et al. 2013, Sharples 2017, Hogan 2019).  O. asperifolia can also occur in mixed 

conifer/hardwood forests (Chapman and Crow 1981a, Dister 2017, NJNHP 2024) and it was 

reported at one site where the canopy was dominated by  maple (Acer) and beech (Fagus) trees 

(May 2015).  When O. asperifolia is growing in forest gaps there is often a well-developed shrub 

layer consisting of Myrica or assorted ericaceous species (Bannan 1940, Levy 1970, Weakley et 

al. 2024).   

 

Oryzopsis asperifolia often establishes in young aspen or pine woods but then persists as the 

canopy continues to develop (Bradley 1947, Mueggler 1985, Uresk and Severson 1998).  

However, the grass grows faster and flowers more abundantly in places with higher light 
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availability and populations can become vegetative in shadier sites  (Good 1963, Uresk and 

Severson 1998).  Assessments of shade tolerance have indicated that O. asperifolia is able to 

withstand moderate shading but it benefits from sunnier conditions (Humbert et al. 2007, 

Weakley et al. 2024).  Sporadic disturbances may help to maintain the vigor of established 

populations.  Bradley (1947) observed that O. asperifolia was a characteristic species of aspen 

forests that had experienced periodic fires.  The grass is tolerant of occasional burning although 

it recovers slowly rather than responding with vigor (Chapman and Crow 1981a & 1981b, 

Abrams and Dickman 1982).  O. asperifolia can sometimes take advantage of openings created 

by the removal of canopy trees, but only after the woody vegetation begins to recover (Roberts 

and Gilliam 1995, Lamb et al. 2003, Wagner and Robinson 2006, Riege 2020).  On the other 

hand, clearcutting activities sometimes initiate a shift in community composition and in those 

cases O. asperifolia is likely to be at a disadvantage (Zenner and Berger 2008).   

 

 

Wetland Indicator Status 

 

Oryzopsis asperifolia is not included on the National Wetlands Plant List (NWPL).  Any species 

not on the NWPL is considered to be Upland (UPL) in all regions where it occurs.  The UPL 

designation means that it almost never occurs in wetlands (U. S. Army Corps of Engineers 

2020). 

 

 

USDA Plants Code (USDA, NRCS 2024b)  

 

ORAS 

 

 

Coefficient of Conservancy (Walz et al. 2020) 

 

CoC = 8.  Criteria for a value of 6 to 8:  Native with a narrow range of ecological tolerances and 

typically associated with a stable community (Faber-Langendoen 2018). 

 

 

Distribution and Range 

 

The global range of Oryzopsis asperifolia is restricted to the United States and Canada (POWO 

2024).  The map in Figure 1 depicts the extent of the species in North America.   

 

The USDA PLANTS Database (2024b) shows records of Oryzopsis asperifolia in four New 

Jersey counties: Passaic, Sussex, Union, and Warren (Figure 2).  The data include historic 

observations and do not reflect the current distribution of the species. 
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Figure 1.  Distribution of O. asperifolia in North America, adapted from BONAP (Kartesz 2015). 

 

 
Figure 2.  County records of O. asperifolia in New Jersey and vicinity (USDA NRCS 2024b). 
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Conservation Status 

 

Oryzopsis asperifolia is considered globally secure.  The G5 rank means the species has a very 

low risk of extinction or collapse due to a very extensive range, abundant populations or 

occurrences, and little to no concern from declines or threats (NatureServe 2024).  The map 

below (Figure 3) illustrates the conservation status of O. asperifolia throughout its range.   

The species is critically imperiled (very high risk of extinction) in five states, imperiled (high 

risk of extinction) in three states and one province, and vulnerable (moderate risk of extinction) 

in one state and one province.  Throughout most of its range O. asperifolia is secure, apparently 

secure, or unranked. 

 

 
Figure 3.  Conservation status of O. asperifolia in North America (NatureServe 2024). 

 

Oryzopsis asperifolia is critically imperiled (S1) in New Jersey (NJNHP 2024).  The rank 

signifies five or fewer occurrences in the state.  A species with an S1 rank is typically either 

restricted to specialized habitats, geographically limited to a small area of the state, or 

significantly reduced in number from its previous status.  O. asperifolia is also listed as an 

endangered species (E) in New Jersey, meaning that without intervention it has a high likelihood 

of extinction in the state.  Although the presence of endangered flora may restrict development in 

certain communities being listed does not currently provide broad statewide protection for plants.  

Additional regional status codes assigned to the grass signify that the species is eligible for 

protection under the jurisdictions of the Highlands Preservation Area (HL) and the New Jersey 

Pinelands (LP) (NJNHP 2010). 

 

The earliest report of Oryzopsis asperifolia in New Jersey was from Union County (Britton 

1881, Taylor 1915) but by the mid-1900s it was only known from a few locations in the northern 
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part of the state (Hough 1983).  Five extant occurrences were reported by Breden et al. (2006).  

All of the seven sites tracked by the Natural Heritage Program are located in Sussex or Warren 

County.  One is ranked as historical and six are still characterized as extant but one of those may 

have been destroyed by development, another has only supported one or two O. asperifolia 

plants in recent years, and three others have not been monitored for several decades (NJNHP 

2024). 

 

 

Threats 

 

Oryzopsis asperifolia is relatively secure throughout its range but some decline could result from 

habitat loss or fragmentation (NatureServe 2024).  The proposed expansion of a housing 

development was identified as a threat to one New Jersey population about 25 years ago 

although it is not clear whether the project was completed or what impact it may have had on the 

grass.  A concern raised regarding another New Jersey occurrence was the proliferation of 

invasive plants (Alliaria petiolata and Berberis thunbergii) that had established in the vicinity 

(NJNHP 2024).  While the effects of competition on Oryzopsis asperifolia have not been 

specifically studied, Zenner and Berger (2008) observed that the grass experienced a decline 

after more competitive species established in gaps created by logging.  Certain types of habitat 

alteration that result from beaver activity can also threaten populations of Oryzopsis asperifolia.  

A Michigan study found that the grass was able to persist in areas where trees had been cut down 

by beavers but disappeared from sites that had been flooded (Riege 2020). 

 

Oryzopsis asperifolia is notably palatable and its winter-green leaves are likely to increase its 

vulnerability to herbivores.  However, the results of both a long-term abundance study and an 

exclosure evaluation indicated that O. asperifolia had a high tolerance for browsing (Wiegmann 

and Waller 2006, Rooney 2009).  Many perennial grasses can minimize the consequences of 

herbivory by regrowing from a basal meristem after they have been browsed (Begley-Miller et 

al. 2014).  A clipping experiment to simulate grazing effects found that repeated browsing could 

take a toll on O. asperifolia but occasional herbivory—particularly during the winter months—

did not have a significant detrimental effect (Foster and Biligetu 2018).  The consumption of 

fruiting stems by deer could hamper reproductive efforts but might also result in the dispersal of 

viable propagules (Myers et al. 2004).  Oryzopsis asperifolia seeds can be utilized as a food 

source for humans (Morton 1963), although that does not promote dispersal because the 

propagules are typically ground up to make flour.   

 

A number of fungal diseases have been documented on Oryzopsis asperifolia including 

Phyllachora graminis, P. oryzopsidis, and species of Mycosphaerella and Puccinia (Orton 1899, 

Davis 1914, Greene 1952).  Greene additionally reported an unidentified Physalospora, noting 

that it was "of questionable parasitism but appearing to have developed on the current season's 

leaves."  Mycosphaerella was formerly a huge genus that included more than 10,000 taxa so it is 

not clear which species may have been associated with O. asperifolia (Crous et al. 2009).  

Phyllachora fungi form tar-like spots on the foliage of their hosts but seldom cause significant 

damage to the plants (Broders et al. 2022).  Rust fungi in the genus Puccinia are likely to be a 

more serious threat to their host plants: Severe infections can inhibit fruit production and cause 

premature wilt or senescence (Avasthi et al. 2023). 
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Climate Change Vulnerability 

 

Information from the references cited in this profile was used to evaluate the vulnerability of 

New Jersey's Oryzopsis asperifolia populations to climate change.  The species was assigned a 

rank from NatureServe's Climate Change Vulnerability Index using the associated tool (Version 

3.02) to estimate its exposure, sensitivity, and adaptive capacity to changing climactic conditions 

in accordance with the guidelines described by Young et al. (2016) and the state climactic 

computations by Ring et al. (2013).  Based on available data O. asperifolia was assessed as 

Moderately Vulnerable, meaning that it is likely to show some decrease in abundance or range 

extent in New Jersey by 2050.  However, threats to the species may have been overestimated due 

to uncertainty regarding the species' ecological requirements and competitive abilities. 

 

As the global climate warms, temperatures are rising faster in New Jersey than elsewhere in the 

northeast and the weather patterns are also changing.  A net increase in annual precipitation is 

likely due to greater storm intensity but longer, more frequent droughts are also occurring in the 

state (Hill et al. 2020).  The current vulnerability assessment was based on the presumption that 

Oryzopsis asperifolia will be moderately or highly sensitive to rising temperatures since New 

Jersey is close to the southern end of the species' range and it primarily grows at high elevations; 

however, no data was found to either support or contradict that supposition.  Redmann (1985) 

noted that O. asperifolia has some adaptations that can minimize heat stress—for example 90% 

of its stomata are located on the upper (downward-facing) side of the leaves and its leaves can 

roll inward to further minimize water loss.  Nevertheless, the extent of the species' drought 

tolerance has not been evaluated.   

 

Invasive plant species are likely to become an even greater threat in New Jersey as the climate 

continues to warm.  Some of the exotic species which have already gained a foothold in the 

northeast are expected to become more abundant (Dukes et al. 2009, Coville et al. 2021, O'Uhuru 

2022), and both the northeastern and mid-Atlantic regions are predicted to become hotspots for 

the establishment of additional nonnative plants (Bellard et al. 2013, Salva and Bradley 2023).  

While some observations have indicated that invasive plants are detrimental to Oryzopsis 

asperifolia populations there is currently insufficient information to accurately assess the extent 

of the threat they may pose to the grass. 

 

 

Management Summary and Recommendations 

 

An updated status assessment is needed for Oryzopsis asperifolia in New Jersey.  Most of the 

occurrences have not been visited for many years so their current management needs are not 

known.  Depending on the outcome of monitoring visits, some sites may require efforts to 

control the spread of invasive species.  At sites where O. asperifolia is primarily vegetative some 

minor canopy thinning might stimulate reproduction.  One  location where the plant was 

collected during the 1940s has not been searched but suitable habitat is still thought to be 

present. 

 

Additional research is needed to provide a basis for effective management of this species, 

particularly in the southern end of its range where it may be more vulnerable to climate change.  
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Information about self-compatibility, seed banking, germination, and establishment requirements 

would be useful, as would additional knowledge regarding the climactic requirements and 

competitive abilities of O. asperifolia. 

 

 

Synonyms and Taxonomy 

 

The accepted botanical name of the species is Oryzopsis asperifolia Michx.  Orthographic 

variants, synonyms, and common names are listed below (ITIS 2024, POWO 2024).  Within the 

Poaceae Oryzopsis has been placed in the Tribe Stipeae.  A number of closely related and 

morphologically similar plant species were formerly included in Oryzopsis but the 

circumscription of that genus was frequently questioned and over time they have all been 

transferred to other genera (Johnson 1945, Kam and Maze 1974, Barkworth 1983 & 1993, 

Romaschenko et al. 2011).  O. asperifolia, the type species for Oryzopsis, is now the only 

species retained in the genus by most current sources (eg. Peterson et al. 2019, Barkworth 2021, 

Weakley et al. 2024) although POWO (2024) also includes one Asian species (O. chinensis). 

 

Botanical Synonyms Common Names   

 

Oryzopsis aspera Muhl. White-grained Mountain-rice Grass 

Oryzopsis leucosperma Walp. Roughleaf Ricegrass 

Oryzopsis mutica Link Whiteseed Mountain-Ricegrass 

Urachne asperifolia (Michx.) Trin. Spreading Ricegrass 

Urachne leucosperma Link  Rough Mountain Ricegrass 

Urachne mutica (Link) Steud. Aspen Ricegrass 

  

 

References 

 

Abrams. Marc D. and Donald I. Dickman.  1982.  Early revegetation of clear-cut and burned 

Jack Pine sites in northern lower Michigan.  Canadian Journal of Botany 60(6): 946–954. 

 

Avasthi, Shubhi, Ajay Kumar Gautam, Mekala Niranjan, Rajnish Kumar Verma, Samantha C. 

Karunarathna, Ashwani Kumar, and Nakarin Suwannarach.  2023.  Insights into diversity, 

distribution, and systematics of rust genus Puccinia.  Journal of Fungi 9: Article 639. 

 

Bannan, M. W.  1940.  The root systems of northern Ontario conifers growing in sand.  

American Journal of Botany 27(2): 108–114. 

 

Barkworth, Mary E.  1981.  Foliar epidermes and taxonomy of North American Stipeae 

(Gramineae).  Systematic Botany 6(2): 136–152. 

 

Barkworth, Mary E.  1982.  Embryological characters and the taxonomy of the Stipeae 

(Gramineae).  Taxon 31(2): 233–243. 

 



 Oryzopsis asperifolia Rare Plant Profile, Page 12 of 20 

Barkworth, Mary E.  1983.  Ptilagrostis in North America and its relationship to other Stipeae 

(Gramineae).  Systematic Botany 8(4): 395–419. 

 

Barkworth, Mary E.  1993.  North American Stipeae (Gramineae): Taxonomic changes and other 

comments.  Phytologia 74(1): 1–25. 

 

Barkworth, Mary E.  Page updated May 11, 2021.  Oryzopsis asperifolia Michx..  In: Flora of 

North America Editorial Committee, eds.  1993+.  Flora of North America North of Mexico 

[Online].  22+ vols.  New York and Oxford.  Accessed October 12, 2024 at 

http://floranorthamerica.org/Oryzopsis_asperifolia  

 

Baskin, Carol C. and Jerry M. Baskin.  1998.  Ecology of seed dormancy and germination in 

grasses.  In G. P. Cheplick (ed.).  Population Biology of Grasses.  Cambridge University Press, 

Cambridge, United Kingdom.  412 pp. 

 

Baumann, Ute, Juan Juttner, Xueyu Bian, and Peter Langridge.  2000.  Self-incompatibility in 

the grasses.  Annals of Botany 85(Supplement): 203–209. 

 

Begley-Miller, Danielle R., Andrew L. Hipp, Bethany H. Brown, Marlene Hahn, and Thomas P. 

Rooney.  2014.  White-tailed deer are a biotic filter during community assembly, reducing 

species and phylogenetic diversity.  AoB PLANTS 6: doi:10.1093/aobpla/plu030. 

 

Bellard, C., W. Thuiller, B. Leroy, P. Genovesi, M. Bakkenes, and F. Courchamp.  2013.  Will 

climate change promote future invasions?  Global Change Biology 19(12): 3740–3748. 

 

Bradley, Hazel L.  1947.  The Aspen Association in the Douglas Lake Area.  University of 

Michigan Biological Station.  17 pp. 

 

Breden, T. F., J. M. Hartman, M. Anzelone and J. F. Kelly.  2006.  Endangered Plant Species 

Populations in New Jersey: Health and Threats.  New Jersey Department of Environmental 

Protection, Division of Parks and Forestry, Office of Natural Lands Management, Natural 

Heritage Program, Trenton, NJ.  198 pp. 

 

Breitung, August J.  1957.  Annotated catalogue of the vascular flora of Saskatchewan.  The 

American Midland Naturalist 58(1): 1–72. 

 

Britton, N. L.  1881.  A Preliminary Catalogue of the Flora of New Jersey.  Geological Survey of 

New Jersey, Office of the Survey, Rutgers College, New Brunswick, NJ.  233 pp. 

 

Britton, N. L. and A. Brown.  1913.  An Illustrated Flora of the Northern United States and 

Canada in three volumes: Volume I (Ferns to Buckwheat).  Second Edition.  Reissued 

(unabridged and unaltered) in 1970 by Dover Publications, New York, NY.  680 pp. 

 

Broders, Kirk, Gloria Iriarte-Broders, Gary C. Bergstrom, Emmanuel Byamukama, Martin 

Chilvers, Christian Cruz, Felipe Dalla-Lana, Zachary Duray, Dean Malvick, Daren Mueller, 

Pierce Paul, Diane Plewa, Richard Raid, Alison E. Robertson, Catalina Salgado-Salazar, Damon 

http://floranorthamerica.org/Oryzopsis_asperifolia


 Oryzopsis asperifolia Rare Plant Profile, Page 13 of 20 

Smith, Darcy Telenko, Katherine VanEtten, and Nathan M. Kleczewski.  2021.  Phyllachora 

species infecting maize and other grass species in the Americas represents a complex of closely 

related species.  Ecology and Evolution 12: e8832. 

 

Chamberlain, S.  2018.  Field Guide to Grasses of the Mid-Atlantic.  The Pennsylvania State 

University Press, University Park, PA.  167 pp. 

 

Chapman, Rachel Ross and Garrett E. Crow.  1981a.  Application of Raunkiaer's life form 

system to plant species survival after fire.  Bulletin of the Torrey Botanical Club 108(4): 472–

478. 

 

Chapman, Rachel Ross and Garrett E. Crow.  1981b.  Raunkiaer's life form classification in 

relation to fire.  Bartonia 48: 19–33. 

 

Charboneau, Joseph L. M., B. E. Nelson, and Ronald L. Hartman.  2013.  A floristic inventory of 

Phillips and Valley Counties, Montana.  Journal of the Botanical Research Institute of Texas 

7(2): 847–878. 

 

Cheplick, Gregory P.  1998.  Seed dispersal and seedling establishment in grass populations.  In 

G. F. Cheplick (ed.).  Population Biology of Grasses.  Cambridge University Press, Cambridge, 

United Kingdom.  412 pp. 

 

Collins, Scott L. and Gordon E. Uno.  1985.  Seed predation, seed dispersal, and disturbance in 

grasslands: A comment.  American Naturalist 125(6): 866–872. 

 

Corio, Kathryn, Amy Wolf, Michael Draney, and Gary Fewless.  2009.  Exotic earthworms of 

Great Lakes forests: A search for indicator plant species in maple forests.  Forest Ecology and 

Management 258: 1059–1066. 

 

Coville, William, Bridget J. Griffin, and Bethany A. Bradley.  2021.  Identifying high-impact 

invasive plants likely to shift into northern New England with climate change.  Invasive Plant 

Science and Management 14(2): 57–63. 

 

Crous, P. W., B. A. Summerell, A. J. Carnegie, M. J. Wingfield, G. C. Hunter, T. I. Burgess, V. 

Andjic, P. A. Barber, and J. Z. Groenewald.  2009.  Unraveling Mycosphaerella: Do you believe 

in genera?  Persoonia 23: 99–118. 

 

Culley, Theresa M., Stephen G. Weller, and Ann K. Sakai.  2002.  The evolution of wind 

pollination in angiosperms.  Trends in Ecology and Evolution 17(8): 361–369. 

 

Danielsen, Erik.  2023.  Photo of Oryzopsis asperifolia from New York.  Shared via iNaturalist 

at https://www.inaturalist.org/observations/187521847, licensed by 

https://creativecommons.org/licenses/by-nc/4.0/  

 

Davis, John Jefferson.  1914.  A provisional list of the parasitic fungi of Wisconsin. Vol. 17. 

Wisconsin Academy of Sciences, Arts and Letters. 

https://www.inaturalist.org/observations/187521847
https://creativecommons.org/licenses/by-nc/4.0/


 Oryzopsis asperifolia Rare Plant Profile, Page 14 of 20 

Deno, Norman C.  1993.  Seed Germination Theory and Practice.  Second Edition.  Pennsylvania 

State University, State College, PA.  242 pp. 

 

Dister, David C.  2017.  The vascular flora of Ludington State Park, Mason County, Michigan.  

The Great Lakes Botanist 56: 52–90. 

 

Dore, William G. and J. McNeill.  1980.  Grasses of Ontario.  Monograph 26, Biosystematics 

Research Institute, Ottawa, Ontario.  566 pp. 

 

Dukes, Jeffrey S., Jennifer Pontius, David Orwig, Jeffrey R. Garnas, Vikki L. Rodgers, Nicholas 

Brazee, Barry Cooke, Kathleen A. Theoharides, Erik E. Stange, Robin Harrington, Joan 

Ehrenfeld, Jessica Gurevitch, Manuel Lerdau, Kristina Stinson, Robert Wick, and Matthew 

Ayres.  2009.  Responses of insect pests, pathogens, and invasive plant species to climate change 

in the forests of northeastern North America: What can we predict?  Canadian Journal of Forest 

Research 39: 231–248. 

 

Dziuk, Peter M.  2005, 2012, 2014.  Three photos of Oryzopsis asperifolia.  Images courtesy of 

Minnesota Wildflowers,  https://www.minnesotawildflowers.info/grass-sedge-rush/rough-

leaved-rice-grass, licensed by https://creativecommons.org/licenses/by-nc-nd/3.0/. 

 

Faber-Langendoen, D.  2018.  Northeast Regional Floristic Quality Assessment Tools for 

Wetland Assessments.  NatureServe, Arlington, VA.  52 pp. 

 

Fassett, Norman C.  1957.  A Manual of Aquatic Plants.  Second Edition.  University of 

Wisconsin Press, Madison, WI.  405 pp. 

 

Fernald, M. L.  1950.  Gray’s Manual of Botany.  Dioscorides Press, Portland, OR.  1632 pp. 

 

Forman, Jennifer, Karen B. Searcy, Paul Somers, and Lois Somers.  2003.  NEBC meeting news.  

Rhodora 105(923): 296–302. 

 

Foster, Sommer.  2015.  Rock Climbing and Talus Vegetation on the Niagara Escarpment: 

Impacts and Management Implementations.  Master's Thesis, University of Toronto.  49 pp. 

 

Foster, Allan and Bill Biligetu.  2018.  Effect of harvest date and frequency on Aspen Ricegrass 

(Oryzopsis asperifolia) and Cream-coloured Vetchling (Lathyrus ochroleucus) in the boreal 

transition ecoregion of Saskatchewan.  Canadian Journal of Plant Science 98(5): 1133–1138. 

 

Friedman, Jannice and Spencer C. H. Barrett.  2009.  Winds of change: New insights on the 

ecology and evolution of pollination and mating in wind-pollinated plants.  Annals of Botany 

103(9): 1515–1527. 

 

García-Mozo, H.  2017.  Poaceae pollen as the leading aeroallergen worldwide:  A review.  

Allergy 72: 1849–1858. 

 

https://www.minnesotawildflowers.info/grass-sedge-rush/rough-leaved-rice-grass
https://www.minnesotawildflowers.info/grass-sedge-rush/rough-leaved-rice-grass
https://creativecommons.org/licenses/by-nc-nd/3.0/


 Oryzopsis asperifolia Rare Plant Profile, Page 15 of 20 

Geisler, Florence.  1945.  A pollen study of thirty-two species of grasses.  Butler University 

Botanical Studies 7(6): 65–73. 

 

Gleason, H. A. and A. Cronquist.  1991.  Manual of Vascular Plants of Northeastern United 

States and Adjacent Canada.  Second Edition.  The New York Botanical Garden, Bronx, NY.  

910 pp. 

 

Good, Norma Frauendorf.  1963.  Reproduction and productivity patterns in a pine-spruce-fir 

community in Itasca Park, Minnesota.  Bulletin of the Torrey Botanical Club 90(5): 287–292. 

 

Greene, H. C.  1952.  Notes on Wisconsin parasitic fungi. XVI.  The American Midland 

Naturalist 48(3): 741–757. 

 

Harper, Roland M.  1900.  Notes on the distribution of some of the rarer plants of central 

Massachusetts.  Rhodora 2(18): 119–123. 

 

Hill, Rebecca, Megan M. Rutkowski, Lori A. Lester, Heather Genievich, and Nicholas A. 

Procopio (eds.).  2020.  New Jersey Scientific Report on Climate Change, Version 1.0.  New 

Jersey Department of Environmental Protection, Trenton, NJ.  184 pp. 

 

Hitchcock, A. S.  1950.  Manual of the Grasses of the United States.  Two Volumes.  Second 

Edition, revised by Agnes Chase.  Dover Publications, New York.  1051 pp. 

 

Hogan, Tim.  2019.  A floristic survey of the Boulder Mountain Park: With notes on its 

conservation and management (Boulder, Colorado, U.S.A.).  Journal of the Botanical Research 

Institute of Texas 13(1): 279–314. 

 

Host, George E.  1996.  Effects of Soil Compaction and Organic Matter Removal on Ground-

flora Diversity in the Great Lakes Forests.  A summary report to the Long-term Soil Productivity 

Technical Team North Central Forest Experiment Station, Grand Rapids, MN.  31 pp. 

 

Hough, Mary Y.  1983.  New Jersey Wild Plants.  Harmony Press, Harmony, NJ.  414 pp. 

 

Hovstad, Knut Anders, Silje Borvik, and Mikael Ohlson.  2009.  Epizoochorous seed dispersal in 

relation to seed availability – an experiment with a red fox dummy.  Journal of Vegetation 

Science 20: 455–464. 

 

Humbert, Lionel, Daniel Gagnon, Daniel Kneeshaw, and Christian Messier.  2007.  A shade 

tolerance index for common understory species of northeastern North America.  Ecological 

Indicators 7: 195–207. 

 

ITIS (Integrated Taxonomic Information System).  Accessed October 8, 2024 at 

http://www.itis.gov  

 

Janzen, D. H.  1984.  Dispersal of small seeds by big herbivores: Foliage is the fruit.  American 

Naturalist 123: 338–353. 

http://www.itis.gov/


 Oryzopsis asperifolia Rare Plant Profile, Page 16 of 20 

Johnson, B. Lennart.  1945.  Cyto-taxonomic studies in Oryzopsis.  Botanical Gazette 107(1): 1–

32. 

 

Kam, Yew Kiew.  1973.  Comparative Developmental Studies of the Floret and Embryo Sac in 

Five Species of Oryzopsis (Gramineae).  Doctoral dissertation, University of British Columbia.  

186 pp. 

 

Kam, Y. K., and J. Maze.  1974.  Studies on the relationships and evolution of supraspecific taxa 

utilizing developmental data. II. Relationships and evolution of Oryzopsis hymenoides, O. 

virescens, O. kingii, O. micrantha, and O. asperifolia.  Botanical Gazette 135(3): 227–247. 

 

Kartesz, J. T.  2015.  The Biota of North America Program (BONAP).  Taxonomic Data Center.  

(http://www.bonap.net/tdc).  Chapel Hill, NC.  [Maps generated from Kartesz, J. T.  2015.  

Floristic Synthesis of North America, Version 1.0.  Biota of North America Program (BONAP) 

(in press)]. 

 

Kelloff, Carol L. and Lee B. Kass.  2018.  Databasing and georeferencing historical collections 

to discover potential sites for rare and endangered plants of New York, U.S.A.  Journal of the 

Botanical Research Institute of Texas 12(1): 232–368. 

 

Knowlton, Clarence H.  1919.  An excursion to Mount Washington, Massachusetts, and Bash-

Bish Falls.  Rhodora 21(251): 198–202. 

 

Krestov, P. V., K. Klinka, C. Chourmouzis, and C. Hanel.  2000.  Classification of Trembling 

Aspen Ecosystems in British Columbia.  Scienta Silvica Extension Series Number 27, University 

of British Columbia Forest Sciences Department.  112 pp. 

 

Lamb, Eric G., Azim U. Mallik, and Robert W. Mackereth.  2003.  The early impact of adjacent 

clearcutting and forest fire on riparian zone vegetation in northwestern Ontario.  Forest Ecology 

and Management 177(1–3): 529–538. 

 

Levy, Gerald F.  1970.  The phytosociology of northern Wisconsin upland openings.  The 

American Midland Naturalist 83(1): 213–237. 

 

Lucero, J. E. and R. M. Callaway.  2018.  Native granivores reduce the establishment of native 

grasses but not invasive Bromus tectorum.  Biological Invasions 20: 3491–3497. 

 

MacHattie, L. B. and R. J. McCormack.  1961.  Forest microclimate: A topographic study in 

Ontario.  Journal of Ecology 49(2): 301–323. 

 

Malloch, D. and B. Malloch.  1981.  The mycorrhizal status of boreal plants: Species from 

northeastern Ontario.  Canadian Journal of Botany 59(11): 2167–2172. 

 

May, Nikki.  2015.  High spirits in the Slough of Despond.  Field Botanists of Ontario 

Newsletter 27(4): 5–6. 

 

http://www.bonap.net/tdc


 Oryzopsis asperifolia Rare Plant Profile, Page 17 of 20 

McEwen, Lowell C.  1962.  Leaf longevity and crude protein content for Roughleaf Ricegrass in 

the Black Hills.  Journal of Range Management 15(2): 106–107. 

 

Milotić, Tanja and  Maurice Hoffmann.  2016.  How does gut passage impact endozoochorous 

seed dispersal success? Evidence from a gut environment simulation experiment.  Basic and 

Applied Ecology 17(2): 165–176. 

 

Mitchell, Richard S. and Gordon C. Tucker.  1994.  Flora of an unusually diverse virgin and old-

growth forest area in the southern Adirondacks of New York.  Bulletin of the Torrey Botanical 

Club 121(1): 76–83. 

 

Mittelhauser, G. H., M. Arsenault, D. Cameron, and E. Doucette.  2019.  Grasses and Rushes of 

Maine:  A Field Guide.  The University of Maine Press, Orono, Maine.  747 pp. 

 

Morton, Julia F.  1963.  Principal wild food plants of the United States: Excluding Alaska and 

Hawaii.  Economic Botany 17(4): 319–330. 

 

Mueggler, Walter F.  1985.  Vegetation associations.  In Norbert V. DeByle and Robert P. 

Winokur (eds.), Aspen: Ecology and Management in the Western United States, General 

Technical Report RM-119.  USDA Forest Service, Rocky Mountain Forest and Range 

Experiment Station, Fort Collins, CO.  

 

Myers, Jonathan A., Mark Velland, Sana Gardescu, and P. L. Marks.  2004.  Seed dispersal by 

White-tailed Deer: Implications for long-distance dispersal, invasion, and migration of plants in 

eastern North America.  Oecologia 139: 35–44. 

 

NatureServe.  2024.  NatureServe Explorer [web application]. NatureServe, Arlington, VA. 

Accessed October 8, 2024 at https://explorer.natureserve.org/ 

 

Nekola, Jeffery C.  1990.  Rare Iowa plant notes from the R. V. Drexler Herbarium.  Journal of 

the Iowa Academy of Science 97(2): 55–73. 

 

NJNHP (New Jersey Natural Heritage Program).  2010.  Explanation of Codes Used in Natural 

Heritage Reports.  Updated March 2010.  Available at 

https://nj.gov/dep/parksandforests/natural/docs/nhpcodes_2010.pdf 

 

NJNHP (New Jersey Natural Heritage Program).  2024.  Biotics 5 Database.  NatureServe, 

Arlington, VA.  Accessed March 15, 2024. 

 

Orłowski, Grzegorz, Joanna Czarnecka, Artur Goławski, Jerzy Karg, and Marek Panek.  2016.  

The effectiveness of endozoochory in three avian seed predators.  Journal of Ornithology 157: 

61–73. 

 

Orton, William Allen.  1899.  A second partial list of the parasitic fungi of Vermont. Vol. 2.  

Botanical Department of the University of Vermont. 

 

https://explorer.natureserve.org/
https://nj.gov/dep/parksandforests/natural/docs/nhpcodes_2010.pdf


 Oryzopsis asperifolia Rare Plant Profile, Page 18 of 20 

O'Uhuru, Ayodelé C.  2022.  Identifying New Invasives In The Face Of Climate Change: A 

Focus On Sleeper Populations.  Master's Thesis, University of Massachusetts, Amherst, MA.  32 

pp. 

 

Peterson, Kurt B. and Elizabeth A. Kellogg.  2022.  Diverse ecological functions and the 

convergent evolution of grass awns.  American Journal of Botany 109: 1331–1345. 

 

Peterson, Paul M. , Konstantin Romaschenko, Robert J. Soreng, and Jesus Valdés Reyna.  2019.  

A key to the North American genera of Stipeae (Poaceae, Pooideae) with descriptions and 

taxonomic names for species of Eriocoma, Neotrinia, Oloptum, and five new genera: 

Barkworthia, ×Eriosella, Pseudoeriocoma, Ptilagrostiella, and Thorneochloa.  PhytoKeys 126: 

89–125. 

 

POWO.  2024.  Plants of the World Online.  Facilitated by the Royal Botanic Gardens, Kew.  

Accessed August 6, 2024 at  http://www.plantsoftheworldonline.org/   

 

Redmann, R. E.  1985.  Adaptation of grasses to water stress - Leaf rolling and stomate 

distribution.  Annals of the Missouri Botanical Garden 72(4): 833–842. 

 

Rhoads, Ann Fowler and Timothy A. Block.  2007.  The Plants of Pennsylvania.  University of 

Pennsylvania Press, Philadelphia, PA.  1042 pp. 

 

Riege, Dennis A.  2020.  Effects of beaver disturbance on vegetation of a permanent plot in the 

Huron Mountain Club Reserve.  The Great Lakes Botanist 59: 202–217. 

 

Ring, Richard M., Elizabeth A. Spencer, and Kathleen Strakosch Walz.  2013.  Vulnerability of 

70 Plant Species of Greatest Conservation Need to Climate Change in New Jersey.  New York 

Natural Heritage Program, Albany, NY and New Jersey Natural Heritage Program, Department 

of Environmental Protection, Office of Natural Lands Management, Trenton, NJ, for 

NatureServe #DDCF-0F-001a, Arlington, VA.  38 pp. 

 

Roberts, M. R. and F. S. Gilliam.  1995.  Disturbance effects on herbaceous layer vegetation and 

soil nutrients in Populus forests of northern lower Michigan.  Journal of Vegetation Science 6: 

903–912. 

 

Romaschenko, Konstantin, Paul M. Peterson,  Robert J. Soreng, Oksana Futorna, and Alfonso 

Susanna.  2011.  Phylogenetics of Piptatherum s.l. (Poaceae: Stipeae): Evidence for a new genus, 

Piptatheropsis, and resurrection of Patis.  Taxon 60(6): 1703–1716. 

 

Rooney, Thomas P.  2009.  High White-tailed Deer densities benefit graminoids and contribute 

to biotic homogenization of forest ground-layer vegetation.  Plant Ecology 202: 103–111. 

 

Salva, Justin D. and Bethany A. Bradley.  2023.  High-impact invasive plants expanding into 

mid-Atlantic states: Identifying priority range-shifting species for monitoring in light of climate 

change.  Invasive Plant Science and Management 16: 197–206. 

 

http://www.plantsoftheworldonline.org/


 Oryzopsis asperifolia Rare Plant Profile, Page 19 of 20 

Scribner, F. Lamson and Frank Tweedy.  1886.  Grasses of Yellowstone National Park. I.  

Botanical Gazette 11(7): 169–178. 

 

Sharples, Mathew Thomas.  2017.  Vascular flora of the south San Juan Mountains (Colorado, 

U.S.A.).  Journal of the Botanical Research Institute of Texas 11(1): 235–266. 

 

Smyth, Bernard B.  1912.  Provisional catalogue of the flora of Kansas. Part II: Gymnosperms 

and Monocotyls.  Transactions of the Kansas Academy of Science 25: 63–124. 

 

Stevens, O. A.  1921.  Plants of Fargo, North Dakota, with dates of flowering (continued).  The 

American Midland Naturalist 7(4/5): 135–156. 

 

Taylor, Norman.  1915.  Flora of the vicinity of New York - A contribution to plant geography.  

Memoirs of the New York Botanical Garden 5: 1–683.   

 

Uresk, Daniel W. and Kieth E. Severson.  1998.  Response of understory species to changes in 

Ponderosa Pine stocking levels in the Black Hills.  The Great Basin Naturalist 58(4): 312–327. 

 

U. S. Army Corps of Engineers.  2020.  National Wetland Plant List, version 3.5.  https://cwbi-

app.sec.usace.army.mil/nwpl_static/v34/home/home.html U. S. Army Corps of Engineers 

Research and Development Center, Cold Regions Research and Engineering Laboratory, 

Hanover, NH.    

 

USDA, NRCS (U. S. Dept. of Agriculture, Natural Resources Conservation Service).  2024a.  

Oryzopsis asperifolia illustration from Hitchcock, A. S., 1950, Manual of the Grasses of the 

United States, 2 vols., Second Edition, Dover Publications, New York, Scanned By Omnitek Inc.  

Image courtesy of The PLANTS Database (http://plants.usda.gov).  National Plant Data Team, 

Greensboro, NC.   

 

USDA, NRCS (U. S. Dept. of Agriculture, Natural Resources Conservation Service).  2024b.  

PLANTS profile for Oryzopsis asperifolia (Roughleaf Ricegrass).  The PLANTS Database, 

National Plant Data Team, Greensboro, NC.  Accessed October 8, 2024 at http://plants.usda.gov 

 

Vander Wall, Stephen B.  2010.  How plants manipulate the scatter-hoarding behaviour of seed-

dispersing animals.  Philosophical Transactions of the Royal Society B 365: 989–997. 

 

Voss, Edward G.  1961.  Which side is up? A look at the leaves of Oryzopsis.  Rhodora 63(754): 

285–287. 

 

Wagner, Robert G. and Andrew P. Robinson.  2006.  Critical period of interspecific competition 

for four northern conifers: 10-year growth response and associated vegetation dynamics.  

Canadian Journal of Forest Research 36: 2474–2485. 

 

Walford, Gillian M. and William L. Baker.  1995.  Classification of the riparian vegetation along 

a 6-km reach of the Animas River, southwestern Colorado.  The Great Basin Naturalist 55(4): 

287–303. 

https://cwbi-app.sec.usace.army.mil/nwpl_static/v34/home/home.html
https://cwbi-app.sec.usace.army.mil/nwpl_static/v34/home/home.html
http://plants.usda.gov/
http://plants.usda.gov/


 Oryzopsis asperifolia Rare Plant Profile, Page 20 of 20 

Walz, Kathleen S., Jason L. Hafstad, Linda Kelly, and Karl Anderson.  2020.  Floristic Quality 

Assessment Index for Vascular Plants of New Jersey: Coefficient of Conservancy (CoC) Values 

for Species and Genera (update to 2017 list).  New Jersey Department of Environmental 

Protection, New Jersey Forest Service, Office of Natural Lands Management, Trenton, NJ.   

 

Weakley, A. S. and Southeastern Flora Team.  2024.  Flora of the Southeastern United States. 

Edition of March 4, 2024.  University of North Carolina Herbarium, North Carolina Botanical 

Garden, Chapel Hill, NC.  2023 pp. 

 

Wiegmann, S. M. and D. M. Waller.  2006.  Fifty years of change in northern upland forest 

understories: Identity and traits of “winner” and “loser” plant species.  Biological Conservation 

129(1): 109–123. 

 

Young, Bruce E., Elizabeth Byers, Geoff Hammerson, Anne Frances, Leah Oliver, and Amanda 

Treher.  2016.  Guidelines for Using the NatureServe Climate Change Vulnerability Index, 

Release 3.02, 1 June 2016.  NatureServe, Arlington, VA.  65 pp. 

 

Zenner, Eric K. and Alaina L. Berger.  2008.  Influence of skidder traffic and canopy removal 

intensities on the ground flora in a clearcut-with-reserves northern hardwood stand in Minnesota, 

USA.  Forest Ecology and Management 256(10): 1785–1794. 

 

 

 


