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ABSTRACT. Morphological and phytogeographical data support the recognition of three distinct species in the genus 
Bmch/eïytrum: B. japonicum, B. ereclum, and B. aristosum. Bmchyelytrum japonicum is confined to eastern Asia and is charac- 
terized by narrow leaf blades (0.5-0.8 cm wide), long lower glumes {0.2-2.0 mm long), and long rachiUas (6.8-8.8 mm long). 
Bmchyelytrum ¿rectum is distributed throughout much of the eastern United States, from northwestern Minnesota south to 
central Louisiana, east to northern Florida and north to northeastern New York. Brachyelytrum erectum is characterized by 
long hispid hairs (0.2-0.9 mm long) on the veins of the lemma, wide lemmas (0.8-1.8 mm wide), and a conspicuous lemma 
mid-vein. Brachyelytrum aristosum has a more northern distribution, occurring in southern Canada from southern Ontario to 
Newfoundland, the northern adjacent United States and through the Appalachian mountains to northwestern North Carolina. 
Brachyelytrum aristosum is characterized by short scaberulous hairs (0.06-0.2 mm long) on the lemma and narrow lemmas 
(0.7-1.4 mm wide) that are weakly veined. The distinctiveness of B. erectum and B. aristosum is further supported by amplified 
fragment length polymorphism (AFLP) data. We include a key to the taxa, synonymies, descriptions, and representative 
specimens. This study represents a recent monographic study of an eastern North American and eastern Asian disjunct 

Brachyelytrum P. Beauv. (Poaceae: Pooideae: Brachye- 
lytreae) is a small genus of grasses that grows in mesic 
to dry upland forests in eastern North America and 
eastern Asia. It is one of several grass genera that ex- 
hibits this classic intercontinental disjunction pattern 
(Koyama and Kawano 1964). Brachyelytrum can be dis- 
tinguished from other grass genera by a combination 
of several characters including leaf blades that are con- 
stricted at the base, one-flowered spikelets with a bris- 
tle-like rachilla extension, reduced glumes, and a linear 
caryopsis with a beak with two terminal styles (Clay- 
ton and Renvoize 1986). 

Brachyelytrum is a rather enigmatic genus and has a 
complex classification history. Early authors recog- 
nized various morphological similarities between Bra- 
chyelytrum and other pooid/festucoid genera, such as 
the absence of microhairs, parallel-sided subsidiary 
cells, and the presence of an epiblast, which resulted 
in the genus being placed in various pooid/festucoid 
tribes including Agrostideae (Bentham 1881; Hitch- 
cock 1951), Poeae (Pilger 1954), Bromeae (Ohwi 1942), 
and Brachyelytreae (Ohwi 1941; Tateoka 1957a; Steb- 
bins and Crampton 1961; Booth 1964; Gould and Shaw 
1983). Tateoka (1957b), however, placed it in subfamily 
Arundinoideae. Further studies of morphology re- 
vealed that Brachyelytrum was quite distinct from other 
pooids and exhibited several characters typical of bam- 
busoid genera, including the presence of a scutellar 
cleft in the embryo, thick walled parenchyma cells and 
dumbbell shaped silica bodies, seedlings with a short 

first internode and no adventitious roots, uniformly 
sized root epidermal cells, and leaves with inconspic- 
uous osmophilic layers in the mestome sheath cell 
walls (Reeder 1957, 1962; Tateoka 1957a, 1960; Brown 
1958; Macfarlane and Watson 1980; Campbell et al. 
1986). Cytological studies revealed a base chromosome 
number of x = 11 (Brown 1950; Bow den 1960), similar 
to that found in some of the herbaceous bamboos 
(Calderón and Soderstrom 1980; Hunziker et al. 1982). 
With knowledge of these apparent bambusoid affini- 
ties, subsequent authors left Brachyelytrum unplaced 
(Macfarlane and Watson 1980; Campbell 1985) or treat- 
ed it as a member of subfamily Bambusoideae (Clay- 
ton and Renvoize 1986; Tucker 1988; Watson and Dall- 
witz 1992). This bambusoid placement was later weak- 
ly supported by chloroplast DNA restriction-site vari- 
ation (Davis and Soreng 1993). However, subsequent 
results from a combined phylogenetic analysis of chlo- 
roplast DNA restriction site data and morphological 
characters rejected Brachyelytrum as a member of sub- 
family Bambusoideae and suggested that it should be 
included in a more broadly defined Pooideae or rec- 
ognized as the sole genus in its own subfamily sister 
to the Pooideae (Soreng and Davis 1998). Other cladis- 
tic analyses of morphological data (Kellogg and Camp- 
bell 1987; Kellogg and Watson 1993), chloroplast DNA 
restriction site variation with morphology (Soreng and 
Davis 2000), and DNA sequence data from ndh¥ (Clark 
et al. 1995; Catalan et al. 1997), ITS (Hsiao et al. 1999), 
ffíflfK (Hilu et al. 1999), and the rpll6 intron (Zhang 
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2000) have confirmed that Brachyelytrum belongs in 
subfamily Pooideae. This phylogenefic placement is 
maintained in the most recent classifications of the 
grass family (Tsvelev 1989; Soreng et al. 2000; Grass 
Phylogeny Working Group 2001). Brachyelytrum repre- 
sents the deepest split in the Pooideae (Grass Phylog- 
eny Working Group 2001), and the bambusoid-like 
characters that caused earlier confusion in the classi- 
fication of the genus have been explained as retained 
plesiomorphies (Catalan et al. 1997). 

Despite a well-resolved phylogenefic position, the 
taxonomy of the genus remains controversial, and like 
many other eastern Asian and eastern North American 
disjunct genera has not been studied in detail (Wen 
1999). Past treatments of the genus have varied widely 
because of a high degree of similarity among taxa. 
Much confusion has arisen regarding both the number 
and rank of taxa as well as the criteria used to define 
them. In North America, Brachyelytrum has been vari- 
ously treated as one species (e.g. Jones and Fuller 1955; 
Massey 1961; Braun 1967; Radford et al. 1968; Rous- 
seau 1974; Catling et al. 1985; Harvill et al. 1986; Jones 
and Coile 1988; Smith 1988; Ownbey and Morley 1991; 
Thomas and Alien 1993; Swink and Wilhelm 1994; 
Wunderlin 1998), as a single species with two varieties 
(Babel 1943; Fassett 1951; Lakela 1965; Pohl 1966; Ste- 
phenson 1971; Wherry et al. 1979; Dore and McNeill 
1980; Gleason and Cronquist 1991; Rouleau and La- 
moureux 1992), as one subspecies with two varieties 
(Koyama and Kawano 1964), and as two distinct spe- 
cies (Tucker 1988; Yatskievych 1999; Magee and Ahles 
1999). Asian plants have been variously treated as a 
variety (Hong 1993) or a subspecies of the North 
American species (Koyama and Kawano 1964; Koyama 
1987; Shouliang and Philips in prep.), and as a distinct 
species (Steward 1958; Ohwi 1965; Tucker 1988). 
Among North American taxa. Babel (1943) empha- 
sized differences in the length of hairs on the lemma, 
while Koyama and Kowano (1964) discounted this 
character and emphasized differences in lemma size, 
leaf width, and the degree of ramification of panicle 
branches. Stephenson (1971) cited differences in anther 
length, length of lemma pubescence, and density of 
leaf cilia as well as ecological differentiation, whereas 
Tucker (1988) emphasized differences in density of leaf 
cilia, lemma hair length, palea length, upper glume 
length, and anther length. The Asian taxon has been 
separated from the North American taxa in having 
narrower leaves and longer glumes (Koyama and Ko- 
wano 1964). 

While preparing a treatment of North American 
Brachyelytrum for 'The Catalogue of New World Grass- 
es' (Soreng et al. 2000), the third author was unable to 
consistently separate the taxa using characters cited in 
previous treatments. A réévaluation of the characters 
used in past taxonomic treatments of the genus there- 

fore seemed necessary. Here we present the results of 
a macromorphological and phytogeographical study of 
Brachyelytrum from throughout its geographic range, 
and provide molecular amplified fragment length 
polymorphism (AFLP) data for North American taxa. 
We then present a taxonomic revision of the genus in- 
cluding a key to the taxa, synonymies, descriptions, 
and representative specimens. We recognize three dis- 
tinct species in Brachyelytrum: one from Asia [B. japon- 
icum (Hack.) Matsum. ex Honda] and two [B. erectum 
(Schreb.) P. Beauv. and B. aristosum (Michx.) Trel.] from 
eastern North America. This study represents one of 
few detailed morphological comparisons of a genus 
that displays the classic eastern North American•east- 
ern Asian disjunct pattern. 

MATERIALS AND METHODS 

Morphological observations and lists of representative speci- 
mens were t)ased on herbarium specimens from ALTA, GH, 
HAST, ISC, MO, and US (herbarium abbreviations follow Index 
Herbariorum http://www.nybg.org/bsci/ih/search) and field 
collections made in the summers of 2001 and 2002 in Maryland, 
Ohio, Pennsylvania, Virginia, West Virginia, and Wisconsin. Ap- 
proximately 1000 specimens were observed in this study. These 
specimens were used to plot geographic distributions and were 
all carefully examined to ensure consistency in our taxonomic 
treatment. A sample of these specimens is cited in the represen- 
tative specimens examined (see Taxonomic Treatment). 

Multivariate Analyses. A subset of 110 mature and complete 
specimens representing a wide range of morphological and geo- 
graphical variation in the genus was chosen for detailed morpho- 
metric study. Specimens were initially placed into groups accord- 
ing to previous taxonomic treatments based on the size and dis- 
tribution of lemma hairs and geography. This resulted in four 
morphological groups: three from North America (ß. erectum 
[specimens with long hairs on the lemma veins], B. aristosum 
[specimens with short hairs on the lemma veins], and plants that 
were initially considered to be intermediate specimens [specimens 
with long hairs between the lemma veins]) and one from Asia {B. 
japonicum [specimens with narrow leaves]). After initial scoring, 
the lemma hair density character used to delineate supposed 
North American intermediates proved too variable to be taxonom- 
ically useful, and these plants were subsequently treated as be- 
longing to B. erectum, based on their lemma hair length. Nineteen 
morphological characters (Table 1) were measured on a total of 
110 specimens (12 B. japonicum; 39 B. aristosum; 59 B. erectum). 
Specimens used in the analyses are denoted by an asterisk (*) in 
the representative specimens examined (see Taxonomic Treat- 
ment). The small sample size for B. japonicum reflects the paucity 
of specimens available in North American herbaria. Morphological 
characters were scored and included in the analyses for the type 
specimens for each of the three species in order to apply the cor- 
rect names to the appropriate morphological entities. Summary 
statistics including means, standard deviation, and ranges were 
calculated for all characters. Raw data from the actual measure- 
ments is available from the corresponding author. In the discussion 
of morphological characters, the taxonomic key, and the species 
descriptions, measurements for characters are reported as the 
mean ± one standard deviation, with observed outliers included 
in parentheses. 

For each specimen, measurements for reproductive characters 
were taken from one representative mature spikelet from the cen- 
ter of the largest inflorescence on each herbarium sheet. Panicle 
length was measured from the base of the lowermost spikelet to 
the apex of the panicle. Spikelet length was measured from the 
base of the callus to the tip of the awn. Lemma width was mea- 
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TABLE 1.   Morphological characters measured on j 
and ranges {in parentheses). N = sample size. 
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japonicum, B. aristosum and B. crcctum and their means ± standard deviations 

B. iaponicum B. aristosum B. erectum 
Character (N = 12) (N = 39) (N = 59) 

Spikelet length (mm) 24.4 ± 3.6 29.3 ± 3.3 32.6 ± 3.5 
(20.0-30.0) (23.0-36.0) (25.0^2.0) 

Lemma width (mm) 0.9 ± 0.1 1.0 ± 0.2 1.3 ± 0.2 
(0.7-1.2) (0.7-1.4) (0.8-1.8) 

Awn length (mm) 14.4 ± 3.0 19.8 ± 2.8 23.0 ± 4.0 
(9.5-19.4) (14.0-26.0) (14.3-32.4) 

Rachilla length (mm) 7.8 ± 0.6 5.6 ± 0.7 6.3 ± 0.9 
(6.8-8.8) (4.0-6.9) (3.9-8.1) 

Palea length (mm) 9.6 ± 1.0 9.4 ± 1.0 9.3 ± 1.1 
(7.6-11.4) (7.7-11.5) (7.1-11.9) 

Panicle length (cm) 12.4 ± 2.8 12.5 ± 3.0 11.7 ± 2.6 
(8.3-18.0) (6.6-17.5) (5.5-18.5) 

Branches/panicle (no.) 2.8 ± 1.1 3.3 ± 1.4 2.8 ± 1.2 
(1.0-5.0) (0.0-7.0) (0.0-6.0) 

Spikelets/panicle (no.) 14.6 ± 3.9 23.7 ± 10.7 17.7 ± 6.8 
(9.0-19.0) (8.0-55.0) (4.0-35.0) 

Lower glume length (mm) 1.0 ± 0.6 0.3 ± 0.1 0.5 ± 0.2 
(0.2-2.0) (0.1-0.9) (0.1-1.1) 

Upper glume length (mm) 2.6 ± 1.0 1.2 ± 0.5 2.2 ± 1.3 
(0.8^.8) (0.6-3.0) (0.2-7.0) 

Lemma hair length (m^m) 0.1 ± 0.0 0.11 ± 0.03 0.6 ± 0.2 
(0.1-0.2) (0.1-0.2) (0.2-0.9) 

Lemma hair density (no. per 2 mm) 14.6 ± 4.0 16.1 ± 5.2 9.9 ± 2.7 
(9.0-23.0) (7.0-31.0) (5.0-17.0) 

Leaf blade length (cm) 10.7 ± 2.3 10.8 ± 2.2 12.9 ± 1.9 
(8.1-14.5) (6.9-16.1) (9.5-17.5) 

Leaf blade width (cm) 0.6 ± 0.1 1.2 ± 0.2 1.4 ± 0.3 
(0.5-0.8) (0.8-1.6) (0.9-2.0) 

Sheath length (cm) 4.4 ± 0.6 6.1 ± 1.6 5.1 ± 1.0 
(3.7-5.4) (3.2-10.4) (3.1-7.2) 

Internode length (mm) 8.8 ± 2.3 8.4 ± 3.0 6.3 ± 2.0 
(4.2-11.7) (3.9-15.5) (3.5-12.3) 

Macrohair density (no. per 2 mm) 5.9 ± 4.5 7.1 ± 4.4 1.7 ± 2.6 
(0-13.0) (0.0-17.0) (0.0-12.0) 

Prickle hair density (no. per 2 mm) 10.9 ± 8.2 13.2 ± 5.6 16.2 ± 5.8 
(2-30.0) (1.0-23.0) (5.0-27.0) 

Plant height (cm) 53.5 ± 13.7 59.5 ± 18.4 57.9 ± 13.5 
(37.5-76.0) (28.5-96.0) (34.5-102.0) 

sured at the widest point of the lemma. Awn length was measured 
from the apex of the palea to the apex of the awn. Rachilla length 
and palea length were measured from the top of the callus to their 
apices. Lemma hair density was measured over a 2 mm distance 
along the keel vein at a point 4 mm from the base of the spikelet, 
and the longest lemma hair along this interval was measured to 
determine maximiun lemma hair length. Leaf blade length was 
measured on the longest leaf blade; generally, this was the 4"' leaf 
blade from the flag leaf (top), however in some cases the 3"^**, 2"*^, 
and 5*'' leaf blades were determined to be the longest. Leaf blade 
width was measured at the widest point of the longest leaf. Leaf 
sheath length and internode length were measured on the same 
longest leaf blade. Leaf macro hair (long hairs) and prickle hair 
(short teeth-like hairs usually described as scabrous) density were 
counted on the adaxial leaf margin over a 2 mm range at a point 
4 cm from the base of the longest leaf blade. Plant height was 
measured from the base of the culm to the first branch of the 
inflorescence. 

Multivariate statistical analyses were performed on the data set 
using SYSTAT® v.lO (Systat Software Inc., Richmond, CA). A dis- 
criminant analysis (DA) was performed using aU three taxa to 
evaluate the taxonomic utflity and importance of characters by de- 
termining which were most useful in maximally discriminating 
the three groups. All 19 morphological characters were used in 

the DA since specimens could be placed into groups a priori using 
a quahtative character (prominence of the lemma mid-vein) and 
geography. Discriminant analyses have been used a lot in the tax- 
onomic literature to evaluate the utflity of potentiafly taxonomic 
informative characters and aid in the delimitation of species (e.g. 
Saarela and Ford 2001; Saez and Aldasoro 2003). Principal com- 
ponents analysis (PCA) was performed to assess morphological 
variation in the data and to assess phenetic similarities/dissimi- 
larities among taxa. A second PG\ was conducted using only the 
North American plants to look more closely at their morphological 
variation. The PCA used a correlation matrix of standardized var- 
iables from the data to give each character the same contribution 
to the overall variance in the analysis. Our morphological concepts 
of taxa were superimposed onto the resulting scatterplots to assess 
visually if our taxonomic concepts corresponded to morphologi- 
cally distinct entities. 

Micromorphology. Scanning electron microscopy (SEM) was 
employed to search for and illustrate taxonomically informative 
micromorphological characters on the lemma and the leaf surfaces. 
Mature spikelets from the center of the panicle were chosen from 
representatives of each taxon. Photographs were taken of the ab- 
axial and adaxial sides of the lemma and the callus region. Leaf 
segments were obtained from the longest leaf on a plant, with 
photographs taken of both the abaxial and adaxial margins and 
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TABLE 2. Brachyelytrum erectum and B. aristosum populations 
used in AFLP analysis. Collections were made in the U.S.A. during 
19-22 July 2001 by P.M. Peterson and J. M. Saarela. Voucher spec- 
imens are deposited at US. 

B. erectum. 15790. Pennsylvania, Fayette Co.: ca. 2 miles E of 
Ohiopyle on Flwy. 381. 15774a,b. Virginia, Page Co.: 9 
miles N of Flwy. 211 on Skyline Drive at entrance to Mat- 
thew's Arm Camp Ground, Shenandoah National Park. 
15777. Virginia, Page Co.: ca. 10 ft. off path to Jeremy's 
Run, Elkwallow, Shenandoah National Park. 15779. West 
Virginia, Flardy Co.: 7 miles SW of Wardens ville along 
road beside Lost River. 15786. West Virginia, Tucker Co.: 8 
miles down road 13 from Canaan FTeights along Red Run 

B. aristosum. 15787. Maryland, Garrett Co.: Across street 
from 1815 Boiling Springs Road, near corner of Boiling 
Springs Road and Philsinger Road, ca. 2 mi. E of Deer 
Park. 15789. Pennsylvania, Fayette Co.: 1 mile NE of Far- 
mington on Flwy. 281 towards Ohiopyle. 15791. Pennsyl- 
vania, Somerset Co.: along Ridge Trail ca. 6/10 mi. down 
Jones Run Road along Jones Run Creek, Laurel Flill State 
Park. 15792. Pennsylvania, Somerset Co.: ca. 3 miles W of 
Sipesville. 15793. Pennsylvania, Westmoreland Co.: ca. 0.5 
miles W of Laughlintown on FTwy. 281. 15795. Pennsylva- 
nia, Cambria Co.: along Flwy. 160, 2.5 mi. N of Wilmore. 
15796. Pennsylvania, Cambria Co.: ca. 4 miles from Por- 
tage on Flwy. 164. 15797. Pennsylvania, Bedford Co.: ca. 3 
miles S of Rainsburg on FTwy. 326. 15783. West Virginia, 
Grant Co.: 7 miles leaving Flwy. 28. 15785. West Virginia, 
Grant Co.: 8 miles from FTwy. 28 

surfaces. Samples were mounted onto aluminum stubs with con- 
ductive carbon adhesive discs, coated with 20-25run gold/palla- 
dium in a Cressington Scientific 108a-SE sputter coater, and pho- 
tographed in high vacuum mode on a Philips XL-30 ESEM with 
LaB6 {10 kV accelerating voltage). 

Phytogeography. Specimen label data and distribution records 
from the literature (Mohr 1901; Deam 1940; Gates 1940; Fassett 
1951; Jones and Fuller 1955; Massey 1961; Lakela 1965; Pohl 1966; 
Braun 1967; Radford et al. 1968; Rousseau 1974; Wherry et al. 1979; 
CatHng et al. 1985; Harvüle et al. 1986; Jones and Coile 1988; Smith 
1988; Chester et al. 1993; Dore and McNeill 1980; Ownbey and 
Morley 1991; Rouleau and Lamoureux 1992; Thomas and Allen 
1993; Swink and Wilhem 1994; Wunderlin 1998; Yatskievych 1999; 
Shouliang and Philips, in prep.) were used to determine the geo- 
graphical distribution of diaracters and taxa. Additional locality 
data from specimens of B. japonicum were obtained from the To- 
kushima Prefectural Museum, Japan (TKPM) (http://www. 
museum.comet.go.jp/e_museum.htm). Latitude and longitude co- 
ordinates for exact locations and counties in North America were 
obtained from label information or from the Geographical Names 
of Canada {http://geonames.nrcan.gc.ca/english/cgndb.html) 
and the United States Geographical Survey Geographic Names In- 
formation System (GNIS) (http://geonames.usgs.gov/gnishome. 
html). Distribution maps were created in ArcView 3.0. 

Amplified Fragment Length Polymorphisms (AFLPs). AFLP 
analysis was conducted to determine if North American taxa could 
be differentiated genetically. The AFLP method provides markers 
that are more variable than some other methods (e.g. restriction 
site studies; allozyme studies) and is more robust and consistent 
than other PCR based methods {e.g. RAPDs), and it has been used 
previously to genetically assess species boundaries (e.g. Peterson 
et al. 2002; Coart et al. 2002; van den Berg et al. 2002). 

Leaf tissue was collected in the field from six individuals of B. 
erectum and 10 individuals of B. aristosum from 15 geographically 
distinct populations (Table 2) and dried using silica gel. Species 
were identified using the morphological criteria obtained from this 
study. Voucher specimens from each population sampled are de- 
posited at US. Total genomic DNA was extracted using a modified 

version of the CTAB protocol described by Doyle and Doyle 
(1987). Various attempts to extract DNA from specimens of B. ja- 
ponicum were unsuccessful. Individuals used in the AFLP analysis 
were not included in the multivariate analysis because they were 
collected after the multivariate component of the study was com- 
plete. 

AFLP analysis was performed according to Vos et al. (1995) us- 
ing fluorescently labeled markers {Applied Biosystems, Foster City, 
CA). Initially, 500 ng of genomic DNA was digested with EcoRl 
and Msfl restriction enzymes and double-stranded adaptors were 
ligated to the restriction fragments to create primary templates for 
subsequent amphfication. Primary templates were pre-amplifed 
with AFLP primers with an additional single nucleotide at the 3' 
end. Pre-amplified fragments were selectively amplified with flu- 
orescently labeled EcoRl primers having three selective nucleo- 
tides at the 3' end and Msel primers having three selective nucle- 
otides at the 3' end. InitiaUy, 30 EcoRl: Msel primer combinations 
were tested on one individual each of B. erectum and B. aristosum 
to identify primer pairs that could be used to distinguish the two 
species geneticaUy. Selective PCR amphfication of all 16 individ- 
uals of Brachyelytrum. was performed using the following six M-F3 
/ E+3 primer combinations, where M = 5' GATGAGTCCTGAG- 
TAA and E = 5' GACTGCGTACCAATTC: (i) M-CAA/E-ACT; {Ü) 
M-CAA/E-CTA; (hi) M-CAA/E-CTG; (iv) M-CTA/E-AAC; (v) M- 
CTG/E-ACC; (vi) M-CAA/E-ACA. AFLP products were run on 
an ABI 377 Prism Automatic sequencer {PE Apphed Biosystems, 
Inc.) and viewed using GeneScan® software. 

Robust AFLP bands that were determinable with minimum am- 
biguity were scored for presence (0) and absence (1). From this 
data matrix, genetic relationships among the 16 individuals were 
reconstructed from a Nei-Li association matrix with the Minimum 
Evolution optimality criterion in PAUP*v4.0b (Swofford 1999). The 
tree was not rooted and bootstrap support for the tree was esti- 
mated based on 100 replicates. 

Ecology. For each population studied in the field, we noted 
vascular plant associates and local site conditions. Most of our 
field observations were conducted where the ranges of B. erectum 
and B. aristosum are sympatric {Table 2). We searched all popula- 
tions for the presence of more than one species of Brachyelytrum 
and for the occurrence of possible intermediates. 

RESULTS 

Multivariate Analyses. A scatterplot of the scores 
on canonical factors I and II from discriminant anal- 
ysis of 19 morphological characters for members of 
Brachyelytrum depicts three clearly distinct groupings 
of individuals (Figure 1). Each of the groups have sig- 
nificantly different morphological characteristics 
(Wilks' lambda = 0.0176; F = 30.64; df = 38,178; p < 
0.0001). Ninety-nine percent of all individuals were 
properly classified in the DA, with only one specimen 
of B. erectum being misclassified. The type specimen of 
B. japonicum was referable to the cluster positioned low 
on factor I and high on factor 11, while the type of B. 
aristosum was referable to the cluster of specimens po- 
sitioned low on factors I and II. The type specimen of 
B. erectum assumed a somewhat intermediate position 
between two major specimen clusters, though it was 
classified by the DA to belong in the group of individ- 
uals that are positioned high on factor I and low on 
factor II. Variables with the highest loadings on factor 
I were lemma hair length (6.072), lemma width (1.730), 
and leaf blade width (1.262), and on factor II were leaf 
blade width (•2.560), lower glume length (2.020), rach- 
illa length (1.198) and lemma width (-1.987). These 
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FIG. 1. Scatterplot of scores on canonical factors I vs. ca- 
nonical factor II from discriminant analysis of 110 specimens 
of Brachydytrum. Squares represent individuals of B. japonicum 
(N = 12), circles represent B. aristosum (N = 39), and triangles 
represent B. erectum (N = 59). Type specimens are indicated 
with an arrow (•>). The individual denoted by an asterisk (*) 
was misclassified in the analysis. 

characters are considered diagnostic and are most use- 
ful for delineating and circumscribing taxa. Based on 
the positions of the type specimens in the analysis, the 
name B. japonicum is referable to plants with narrow 
leaf blades, long lower glumes, long rachillas; the name 
B. aristosum is referable to plants with short lemma 
hairs, narrow lemmas, and narrower leaf blades; and 
the name B. erectum is referable to plants with long 
lemma hairs, wide lemmas and wide leaf blades. 

Principal components analysis of the three taxa 
graphically summarizes the phenetic similarities and 
differences among individuals of Brachyelytrum (Fig. 
2a). Though there is slight overlap between groups 
there are three clusters evident in a scatterplot of the 
scores on principal components I and II. This suggests 
the existence of three different morphological entities 
present in the data set. Type specimens of B. japonicum 
and B. aristosum fell within their respective clusters, 
while the type specimen of B. erectum appeared more 
closely allied with specimens of B. aristosum. The first 
two principal component axes accounted for 41.9% of 
the variation, with component I accounting for 21.5% 
and component 11 accounting for 20.4%. The third 
principal component accounted for 15.5% of the vari- 
ation in the data set, and offers no further separation 
of groups. Principal component axis II is a size axis, 
with small plants grouping low on the axis and larger 
plants grouping higher on the axis. The PCA indicates 
that plants of Brachyelytrum japonicum are smallest in 
size, individuals of B. aristosum are intermediate in 
size, and individuals of B. erectum tend to be the larg- 
est. As axis II increases leaf blade length and width. 
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FiG. 2. Scatterplot of scores on principal component 1 vs. 
principal component 2 from PCA of specimens of Brachyely- 
trum: A. B. japonicum (squares; N = 12), B. aristosum (circles; 
N = 39) and B. erectum (triangles; N = 59); and B. B. aristosum 
(circles; N = 39) and B. erectum (triangles; N = 59). Type 
specimens are indicated with an arrow (•>). 

spikelet length, lemma width, awn length, lemma hair 
length, and lemma hair density increase (eigenvalues 
not shown). These trends are reflected in the measure- 
ments of morphological characters (Table 1). For ex- 
ample, spikelet length ranges from 24.4 ± 3.6 mm in 
B. japonicum, 29.3 ± 3.3 mm in B. aristosum, and 32.6 
± 3.5 in B. erectum (Table 1). The large degree of 
spread in the scatterplot suggests that each species 
contains considerable morphological variability. 

Principal components analysis of only the North 
American taxa provided a clearer separation of these 
two entities (Fig. 2b). A total of 44.1% of the variation 
in the data set was accounted for by the first two prin- 
cipal component axes, with component I accounting 
for 23.4% and component II accounting for 20.7%. 
Component III accounted for only 12.8% of the varia- 
tion and offered no further separation of groups. 
Trends in the data are similar to those observed when 
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all three taxa were included. The type of B. aristosum 
was nested in the center of its respective cluster, while 
the type of B. erectum was positioned on the periphery 
of its group, just outside the range of variation ob- 
served in B. aristosum (Fig. 2b). 

Morphological Characters. According to the dis- 
criminant analysis, five of the 19 morphological char- 
acters measured on Brachyelytrum are useful for delin- 
eating species. Means, standard deviations, and ranges 
for each quantitative character measured are given in 
Table 1. In North America, B. aristosum and B. erectum 
are easily and consistently distinguished by the mor- 
phology and distribution of the longest hairs on the 
surface of the lemma. This character is consistent 
across the entire surface of the lemma except for the 
basal portion directly above the callus region. Brachye- 
lytrum erectum is characterized by hispid hairs distrib- 
uted on the surface of the lemma veins whose maxi- 
mum length ranges from (0.2-) 0.4-0.8 (-0.9) mm long 
(Table 1, Fig. 3). The morphology of the surface of the 
lemma between the veins in B. erectum is variable, with 
some specimens being glabrous, some with scabrous 
hairs similar to those found in B. aristosum, and others 
with longer hairs similar to those found on the veins. 
The mid-vein of the lemma in B. erectum is conspicu- 
ous and is generally much more prominent than the 
other veins on the surface of the lemma. Brachyelytrum 
aristosum is characterized by scaberulous hairs distrib- 
uted on the surface and veins of the lemma whose 
maximum length ranges from (0.06-) 0.08-0.14 (-0.2) 
mm long (Table 1, Fig. 3). The lemma veins in B. ar- 
istosum are inconspicuous and the mid-vein is gener- 
ally similar in morphology to the other veins. North 
American species are further distinguished by the 
width of lemma. The lemma in B. erectum is wider, 
ranging from (0.8-)l.l-1.5(-1.8) mm wide, while the 
lemma in B. aristosum is narrower ranging from (0.7- 
) 0.8-1.2 (-1.4) mm wide (Table 1). Overall, individuals 
of B. erectum tend to be larger plants on average than 
those of B. aristosum with longer spikelets, longer 
awns, longer upper glumes, and longer and wider leaf 
blades (Table 1). 

Stephenson (1971) and Tucker (1988) reported that 
anther length could be used to discriminate North 
American taxa, with anthers 5-6 mm for B. erectum 
and 2.5^ (-5) mm for B. aristosum. Based on a limited 
sample mostly from our field-collected material (an- 
thers were not consistently present in our specimens 
and so were excluded from the multivariate analysis), 
this seems to hold. We observed that anthers are larger 
in B. erectum [4.37 ± 1.1 (n = 5)] and smaller in B. 
aristosum [2.73 ±0.73 (n=19)]. This character has some 
taxonomic utility, but it is of limited practical use since 
anthers are rarely preserved on herbarium specimens 
and are only available for a relatively short period of 
time in the field. Stephenson (1971) and Tucker (1988) 

FIG. 3. Dorsal surface of the lemma. A. Brachyelytrum er- 
ectum (Wadmond, Skinners & Stearns s.n. US). B. B. aristosum 
(Peterson 15797 & Saarela US). C. B. japonicum (Togasi 1196 US). 
Scale bar = 200 fjim. 

also reported taxonomically useful differences in the 
length of the palea and in the density of hairs on the 
leaf margin. We found no difference in palea length 
among all three taxa (Table 1). We did observe a dif- 
ference in density of hairs on the margins of the leaf, 
although there was considerable overlap in this char- 
acter, making it taxonomically unreliable (Table 1). 

Brachyelytrum japonicum is easily distinguished from 
North American plants by its narrow leaf blades [0.5- 
0.7 (-0.8) mm wide], long lower glumes [(0.2-) 0.4-1.6 
(-2.0)  mm long], and long rachillas  [(6.8-)  7.2-8.4 
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FIG. 4.    Geographical distribution of Brachyelytrum aristo- 
sum. 

FIG. 5.    Geographical distribution of Brachyelytrum erectum. 

(-8.8) mm long] (Table 1). Brachyelytrum japonicum 

tends to be the smallest of the three species, with 
shorter spikelets, shorter awns, and fewer spikelets per 
panicle than North American plants (Table 1). The sur- 
face morphology of the lemma in B. japonicum is very 
similar to that of B. aristosum, with very small scaber- 
ulous hairs whose maximum length ranges from 0.1- 
0.2 mm (Table 1) distributed both on and between the 
lemma veins (Fig. 3). 

Phytogeography. Brachyelytrum erectum and B. ar- 

istosum have unique but somewhat overlapping ranges 
in eastern North America. Brachyelytrum aristosum has 
a smaller, more northerly distribution, occurring from 
northern Minnesota south to northern Indiana, west to 
Pennsylvania, north to Newfoundland and west to 
southern Quebec, and southern Ontario (Fig. 4). The 
range of the species also extends south through the 
Appalachian Mountains in West Virginia, southwest- 
ern Virginia, southwestern North Carolina, and east- 
ern Tennessee. Brachyelytrum aristosum is sympatric 
with B. erectum in the northeastern United States and 
south through the Appalachian mountains. The phys- 
iographic provinces in which B. aristosum is most com- 
mon are the north-eastern Central Lowlands, the 
southeastern Canadian Shield, New England-Maritime 
Provinces, the northern half of the Blue Ridge Prov- 
ince, and the Ridge and Valley Province (Brouillet and 
Whetstone 1993). 

Brachyelytrum erectum is the most widespread species 
in the genus. It occurs from northwestern Minnesota 
south to northern Louisiana, east to the northern tip 
of Florida, and north to Massachussetts, northeastern 
New York, and southern Ontario (Fig. 5). Its range oc- 
cupies several of the physiographic provinces in east- 
ern North America, and is most common in the eastern 

Central Lowlands, Appalachian Highlands (including 
Appalachian Plateaus Province, Ridge and Valley Prov- 
ince, Blue Ridge Province, Piedmont Plateau Province, 
Interior Low Plateaus Province, Ozark Plateaus Prov- 
ince, and Ouachita Mountains Province) and the north- 
ern part of the southern Coastal Plain (Brouillet and 
Whetstone 1993). 

Brachyelytrum japonicum is endemic to eastern Asia 
and is known from throughout central and southwest- 
ern Japan, the southern Korea island of Quelpart, and 
in eastern China in the provinces of Anhui, Jiangsu, 
Jiangxi, Yunnan, and Zhejiang (Fig. 6). 

AFLPs. A total of 90 bands were scored for the five 
AFLP markers used in this study, with 52 (58%) being 
monomorphic and 38 (42%) polymorphic. Two types 
of polymorphic bands were observed: those that varied 

FIG. 6.    Geographical distribution of Brachyelytrum japoni- 
cum. 
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FIG. 7. Genetic relationships among 16 populations of Bm- 
chydytrum (10 B. aristosum; 6 B. erectum) inferred from analysis 
of AFLP markers. Each population is represented by one in- 
dividual. Numbers above branches represent bootstrap sup- 
port values. 

within a species and those that varied between species. 
Bands ranged in size from 50 to 300 base pairs. There 
were many more bands produced by these primer 
combinations that were not used in the analysis due 
to difficulty or ambiguity of scoring. The Minimum- 
Evolution dendrogram separated the North American 
plants into two well-supported (BV = 100) groups: one 
corresponding to individuals of B. aristosum and the 
other to individuals of B. erectum (Fig. 7). One individ- 
ual of B. erectum (15774a) appeared to be somewhat 
genetically distinct from other individuals of B. erec- 
tum. The primer combinations used yielded several 
unique species-specific bands that clearly distinguish 
each of the North American species. Within a species, 
relationships among individuals were completely re- 
solved but poorly supported (BV < 50). 

Ecology. When plants were collected in the field 
we noted local conditions and vascular plant associ- 
ates. In the range of sympatry we observed popula- 
tions of both species growing as little as one mile 
apart, but found no mixed populations or intermediate 
specimens. While we did not conduct any detailed eco- 
logical analyses, we were unable to discern any obvi- 
ous differences in ecological preference between B. er- 
ectum and B. aristosum. We observed both species 
growing in varied habitats from flat ground in shaded 
moist woods, steep slopes (often with rocky sub- 
strates) along roadsides on the forest edge, and in fair- 
ly disturbed forest edges. The following taxa, listed in 
descending order of occurrence, were found associated 
with B. erectum and B. aristosum (nomenclature follows 
Gleason and Cronquist 1991): Acer spp., Quercus spp., 
Leersia virginica, Muhlenbergia tenuiflora, Actaea alba, Pi- 
lea pumila, Polystichum acrostichoides, Impatiens sp., Bet- 
ula sp.. Prunus serótina, Pteridium aquilinum, Osmunda 

sp.. Festuca subverticillata, Tsuga canadensis, Elymus his- 
trix, Danthonia spicata, Adianthum sp., Bromus pubescens, 
Thalictrum spp., Muhlenbergia sobolifera, Viola spp., Jun- 
cus sp., Microstegium viminium. Tilia sp.. Fragaria sp., 
Panicum (Dichanthelium) sp., Glyceria sp., Crataegus sp., 
Smilacina sp., Rubus sp., Alnus sp., Potentilla sp., Ribes 
sp.. Campanula americanum, Aralia sp., Oxalis sp., Frax- 
inus sp., Vitis sp., and Clethra acuminata. 

DISCUSSION 

Morphological characteristics can be used to easily 
distinguish three distinct morphological entities in Bra- 
chyelytrum. The discriminant analysis was able to clear- 
ly separate all three species and classified 99% of the 
individuals successfully. The PCA visually displayed 
the morphological variability in the genus and showed 
that each of the taxa in Brachyelytrum differs in its over- 
all size. There was some overlap between species in 
the PCA that can be attributable to the continuous and 
overlapping ranges in many of the characters that are 
not particularly useful in delineating taxa, and sug- 
gests a high degree of overall morphological similarity 
among taxa. The degree of difference exhibited in the 
PCA among the species of Brachyelytrum is similar to 
that found between other closely related species in sev- 
eral recent studies (e.g. Allen 2001; Rothrock and Rez- 
nicek 2001; Peterson et al. 2002). 

Plotting the geographic locations of collection re- 
cords of Brachyelytrum on maps showed that all three 
species have unique geographical distributions (Figs. 
4•6). While the ranges of the North American species 
are somewhat overlapping, mixed populations were 
not observed in this study, nor by Stephenson (1971) 
who observed both taxa growing close together in 
Michigan but never mixed. No herbarium sheets con- 
taining more than one species were encountered. De- 
velopmental and phenological differences between the 
two species of Brachyelytrum in Michigan were ob- 
served by Stephenson (1971), who found that the 
northern taxon (= B. aristosum) exhibited more rapid 
growth and underwent anthesis 8 to 10 days sooner 
than did the southern taxon (=B. erectum). He sug- 
gested that these phenotypes are genetically controlled 
and that they are useful in differentiating the two taxa. 
Our AFLP data provide further evidence that there are 
two genetically distinct groups in Brachyelytrum in 
North America that correspond with the morphologi- 
cally distinct entities detected by the multivariate anal- 
yses. We did not quantify levels of genetic variation 
within and between North American species, but the 
fact that one individual of B. erectum appeared highly 
genetically distinct from other individuals of this spe- 
cies warrants further investigation into patterns and 
levels of genetic variability. 

These various lines of evidence from morphology, 
phytogeography and AFLPs suggest that North Amer- 
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ican Brachydytrum comprise two distinct evolutionary 
lineages that are best recognized as distinct species. 
While no molecular data are currently available for the 
Asian taxon, it is morphologically and phytogeograph- 
ically distinct and therefore also best recognized as a 
distinct species. 

The type specimen of B. erectum in the multivariate 
analyses appears to be morphologically similar to 
specimens of B. aristosum (Fig. 2). On this specimen, 
the length of the longest hairs on the lemma is 0.3 mm, 
which falls outside the average range of variation ob- 
served for this character (mean ± one s.d.) in B. erec- 
tum, but is not outside the limits of observed variation 
when outliers are included (Table 1). In addition, the 
measurement clearly falls outside the range of varia- 
tion observed in all specimens of B. aristosum (Table 1) 
and when all of the combined morphological charac- 
ters were taken into account this specimen was clas- 
sified in the DA as belonging to B. erectum. Clearly the 
type specimen is not an ideal representation of the spe- 
cies, but this is acceptable from a nomenclatural point 
of view as Article 7.2 of the International Code of Bo- 
tanical Nomenclature (Greuter et al. 2000) states that 
"the nomenclatural type is not necessarily the most 
typical or representative element of a taxon." 

A small number of apparently intermediate speci- 
mens thought to be hybrids have been reported from 
Michigan (Stephenson 1971) and New York (Tucker 
1988), but when the main diagnostic character of lem- 
ma hair length is used to distinguish the North Amer- 
ican species, we were not able to discern any inter- 
mediate specimens. However, one specimen of B. er- 
ectum was misclassified in the DA and had an inter- 
mediate position in the ordination space, suggesting 
that it may have been of hybrid origin. We initially 
h)?pothesized that plants with long spike pubescence 
and dense inter-nerve pubescence were intermediate in 
nature (following Stephenson 1971), but it became 
clear that the distribution of hairs between the lemma 
veins was simply variable in B. erectum. Past concepts 
of intermediate specimens were probably based on in- 
complete knowledge of the range of variation in tax- 
onomically informative characters for the species but 
the possibility of hybridization in the genus cannot be 
discounted without further evidence. 

Brachydytrum is one of approximately 65 genera that 
exhibits the eastern North American and eastern Asian 
disjunct distiibution pattern (Wen 1999). This classic 
intercontinental disjunction has interested botanists for 
over a century (e.g. Gray 1846; Li 1952; Boufford and 
Sponberg 1983; Wen 1999) and has been documented 
in other groups of organisms, including insects (e.g. 
von Dohlen et al. 2002) and fungi (e.g. Wu et. al. 2000). 
This floristic disjunction has resulted from fragmen- 
tation and range restiiction of a widespread meso- 
phytic forest during the Tertiary that attained its in- 

tercontinental distribution via the Bering and North 
Atlantic land bridges (e.g. Manchester 1999, reviewed 
in Wen 1999, 2001). Tiffney (1985a, b) reviewed the fos- 
sil, climatic, and geologic evidence and hypothesized 
multiple origins of the eastern North American and 
eastern Asian disjunct pattern. He proposed five pe- 
riods during the Tertiary (pre-Tertiary, early Eocene, 
late Eocene-Oligocene, Miocene, and late Tertiary-Qua- 
ternary) during which migration of the disjunct genera 
across the Bering and North Atlantic land bridges 
probably occurred. Molecular data offer independent 
support for the multiple origins of the disjunction pat- 
tern (e.g. Lee et al. 1996; Wen et al. 1996; Xiang et al. 
1998). Following this scenario, it is likely that Brachye- 
lytrum attained its current intercontinental distribution 
during the Miocene period when the climate was such 
that only temperate deciduous plants were able to mi- 
grate (Tiffney 1985a). Though the North American and 
Asian species diverged several million years ago, it is 
unknown which of the two North America taxa B. ja- 
ponicum is more closely related to. However, since Bra- 
chyelytrum is comprised of only three species, resolu- 
tion of phylogenetic relationships in the genus should 
be relatively easy. Interestingly, phylogenetic studies 
on larger disjunct genera have revealed that presumed 
intercontinental species pairs are usually not closely 
related but have undergone further diversification fol- 
lowing the initial divergence (e.g. Wen and Shi 1999; 
Gould and Donoghue 2000; Li et al. 2000; Wen 2000; 
Whitcher and Wen 2001; reviewed in Wen 1999, 2001). 

Within North America, the current distribution of 
Brachydytrum has been shaped by past climatic and 
geologic changes. Pohl (1978) noted that the distribu- 
tions of the North American taxa closely correspond 
with glacial limits in eastern North America (see Flint 
1971). The range of B. erectum occurs primarily south 
of the glacial boundary and could have persisted 
through the last glacial period. The majority of the 
range of B. aristosum occurs north of the glacial bound- 
ary, thus this taxon may have survived the last glaci- 
ation in refugia, and/or in compressed zones of suit- 
able habitat along the southern ice sheet boundary, and 
attained its current distiibution through postglacial ex- 
pansion. Populations of B. aristosum at higher altitudes 
in the Appalachian Mountains south of the glacial 
boundary may represent such glacial refugia. Alter- 
natively, these southern populations may be the result 
of southern migration into high altitude areas where 
climatic conditions are presumably more comparable 
with those found in the northern portion of its range. 

The species in Brachydytrum are clearly distinct but 
all three maintain high degrees of morphological sim- 
ilarity (Fig. 2). Despite a divergence that may have oc- 
curred as early as the Miocene, it appears that not a 
lot of subsequent morphological change has occurred 
in the evolutionary lineages found in North America 
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and Asia. This lack of morphological change has been 
observed in several other congeneric eastern North 
America and eastern Asia disjunct species (e.g. Wen 
2000), and has been referred to as morphological stasis, 
or the lack of character evolution over a long period of 
time (reviewed in Wen 2001). Despite the high degree 
of morphological similarity, these disjuct taxa often ex- 
hibit high levels of molecular divergence correspond- 
ing to a long period of isolation (e.g. Parks and Wendel 
1990). The level of molecular divergence among Asian 
and North American species of Brachyelytrum is cur- 
rently unknown, but appears to be high among the 
North American species. 

This taxonomic revision of Brachyelytrum provides a 
solid framework for further evolutionary studies in the 
genus. Information on levels of molecular divergence 
in species of Brachyelytrum has considerable potential 
to provide further insight into the time of the initial 
intercontinental divergence of species in the genus and 
resolution of phylogenetic relationships. Further re- 
search on patterns and levels of genetic diversity in the 
species of Brachyelytrum may shed light on the locali- 
ties of potential glacial refugia and patterns of post- 
glacial dispersal (see Comes and Kadereit 1998), pro- 
vide insight into levels of gene flow within and be- 
tween populations, and possibly identify potential hy- 
brid populations. 

Detailed taxonomic monographs and morphological 
studies exist for only a few eastern North American 
and eastern Asian disjunct genera, including Boykinia 
Nutt. (Gornall and Böhm 1985), Diphylleia Michx. (Ying 
et al. 1984), Pachysandra Michx. (Boufford and Xiang 
1992), and Campsis Lour (Wen and Jansen 1995). Two 
other eastern North American and eastern Asian dis- 
junct grass genera, Diarrhena P. Beauv (if Neomolina 
Honda is included) and Zizania L., have both been the 
subjects of recent taxonomic revisions but neither of 
these studies included the Asian congeners (Branden- 
burg et al. 1991; Terrell et al. 1997). Osmorhiza Raf. is 
an excellent example of a disjunct genus for which 
complete monographic and phylogenetic data exist 
(Lowry and Jones 1984; Wen et al. 2002; Yoo et al. 
2002). Future studies comparing patterns of both mor- 
phological and molecular variation in eastern North 
American and eastern Asian disjunct genera will be 
critical to further understanding this classic phytogeo- 
graphic pattern. 

TAXONOMIC TREATMENT 

BRACHYELYTRUM P. Beauv, Ess. Agrostogr 39, 155. 
1812. TYPE: Brachyelytrum erectum (Schreb.) P. 
Beauv. 

Herbaceous perennials. Rhizomes short-prostrate, 
knotty, covered with cataphylls; cataphylls 0.2-0.8 mm 
long, ca. 0.2 mm wide, ovate-lanceolate, apically 
rounded, acuminate or acute, brownish white, gla- 
brous. Shoot cataphylls light brown, linear-lanceolate, 
apically acute, abaxially scaberulous, adaxially pilose, 
margins sometimes chartaceous. Culms erect, un- 
branched, terete, glabrous to pubescent; intemodes sol- 
id, glabrous or pubescent. Sheaths tightly surrounding 
culm, margins overlapping, collar visible, yellow-beige 
to white, glabrous to hispid. Ligules membranous, en- 
tire or ciliate, yellow-white. Leaf blades linear-lanceo- 
late to narrowly lanceolate-oblong, constricted at base, 
apically acute or acuminate, pubescent on surface and 
margins, distinctly veined; sheaths terete, margins 
open. Inflorescence a narrow contracted panicle with 
few to several appressed branches, erect to nodding or 
reflexed to appressed, essentially glabrous, few to sev- 
eral spikelets. Spikelets dorsally compressed, solitary, 
pedicellate; pedicels dilated below spikelet, 0.5-0.8 
mm long, minutely scabrous; 1-flowered, disarticulat- 
ing above the glumes; rachilla cylindrical, antrorsely 
scabrous, whitish green with small apical rudiment ca. 
0.1 mm long. Glumes reduced, unequal, glabrous or 
scabrous, apically acuminate to acute; lower glume 
sometimes highly vestigial but never obsolete, ± 1- 
veined, scale-like, shorter than upper glume, dark 
green ± hyaline margins or entirely hyaline; upper 
glume subulate to lanceolate, shorter than floret, 1- 
veined, hyaline margins. Florets 1; lemma herbaceous, 
tightly enveloping the palea, 5-veined, terete, distal 
margins involute, lower 1/3 of margin chartaceous, ta- 
pering to a single awn; awn longer than body of lem- 
ma, straight, antiorsely scabrous; callus ca. 0.8 mm 
long, pilose, brownish-yellow; palea 2-veined, awnless, 
glabrous, scabrous or hispid, same length as lemma, 
light green, sometimes with a bifid apex; lodicules 2. 
Stamens 3, anthers yellow, broader than filament. Stig- 
mas 2, white, feathery. Caryopsis narrowly oblong-el- 
liptic with a vertical groove on one side, tip with nar- 
row, hairy beak. Base chromosome number of x = 11. 
Three species: two in eastern United States and Can- 
ada, one in eastern Asia. 

KEY TO THE SPECIES OF BRACHYELYTRUM 

1.    Widest leaf blades 0.5-0.7 (-0.8) cm wide; rachiUa (6.8-) 7.2-8.4 (-8.8) mm long; lower glume (0.2-) 0.4-L6 (-2.0) mm long; plants 
from Asia    B. japonicum 

1.    Widest leaf blades 0.8-2.0 cm wide; rachilla (3.9-) 4.9-7.2 (-8.1) mm long; lower glume (0.1-) 0.2-0.7 (-1.1) mm long; plants from 
North America      2 

2.    Lemma (0.7-) 0.8-1.2 (-1.4) mm wide, minutely scabrous, longest hairs (0.06-) 0.08-0.14 (-0.2) mm long, not evident under 



684 SYSTEMATIC BOTANY [Volume 28 

lOX magnification, weakly veined, mid-vein like secondary veins; widest leaf blade (0.8-) 1.0-1.4 (-1.6) cm wide  
 B. aristosuni 

Lemma (0.8-) 1.1-1.5 (-1.8) mm wide, hispid, longest hairs (0.2-) 0.4-0.8 (-0.9) mm long, easily seen under lOX magnification, 
conspicuously veined, mid-vein highly prominent; widest leaf blade (0.9-) 1.1-1.7 (-2.0) cm wide     ß. erectum 

1. BRACHYELYTRUM ARISTOSUM (Michx.) Trel. in Bran- 
ner and Coville, Annual Rep. Arkansas Geol. Surv. 
1888(4): 235. 1888 [1891] Basionym: Dilepymm ar- 
istosum Michx. Figs. 3b, 4. 

NOTE: as "B. aristosum"; comb, erroneously attributed 
to P. Beauv. by Trelese, in Branner and Coville. 
Branner and Coville, the main authors of the re- 
port, clearly indicate that Trelese was responsible 
for the nomenclature in their publication. 

Dilepyrum aristosum Michx., Fl. Bor-Amer 1: 40. 1803. 
T-Protol.: Hab. in umbrosis sylvis Georgiae et 
Carolinae. T-Specim.: USA: In umbrosis Carolinae 
sylvis [LT (here designated): P (herb. A. Richard) 
(fide: }. Cayouette 2001!; also from digital image 
RJS & PMP!; ILT: US-865848!* (fragm. ex "herb. 
Pitt and Dur, ex herb. Richard")]. 

NOTE: The original distribution of the species was giv- 
en as Georgiae and Carolinae. However, there are 
no specimens in the Michaux herbarium (P) under 
this species or its synonyms, and there is only one 
specimen in the A. Richard herbarium (P), and 
that is from "Carolinae". Richard described many 
of Michaux's new taxa (fide: TL-2), and many 
types not present in the Michaux herbarium are 
present in the Richard herbarium. A. S. Hitchcock 
annotated the US t}^e fragment as "type or du- 
plicate type", "herb. Pitt, and Dur [BR] ex herb. 
Richard". Agnes Chase (1937, Am. J. Bot. 24(1): p. 
33) explains that in 1935, Hitchcock found this 
specimen, which was missing from P, in the Brus- 
sels herbarium. She concluded that its presence in 
Brussels was "doubtless due to the mistake of 
some assistant in the Paris Herbarium many years 
ago, in sending out duplicates or in returning 
loans". The Dilepyrum specimen was apparently 
returned to P, and is the only extant original Mi- 
chaux collection of the species of which we are 
aware. Today there are no Michaux specimens in 
the Pittier and Dureau special collection, nor in 
other collections at BR (fide Elmar Robbrecht, BR, 
2001.). It is possible that there exists or did exist 
a Michaux collection from "Georgiae". We desig- 
nate the "Carolinae" specimen as a lectotype, 
though it may in fact represent the holotype. 

Muhlenbergia aristata Pers., Syn. PL 1: 73. 1805. 
NOTE: nom. illeg. superfl., as "aristata", an illegitimate 

renaming of Dilepyrum aristosum Michx. "Aristo- 
sum" is etymologically correct Latin and means 
abundantly awned (fide D Nicolson, US, 2001). 
Persoon did not cite the binomial itself, but his 
intent was clear enough, as he cited the original 
description of that and gave "Richard, Michaux" 

for authors, and also placed Dilepyrum in synon- 
ymy with Muhlenbergia in the index (p. 532). 

Brachyelytrum aristaium P. Beauv. ex Roem. and Schult., 
Syst. Veg. 2: 413. 1817. 

NOTE: nom. illeg. superfl., as "Brachyelytrum aristatum 
P. Beauv." This is a second illegitimate renaming 
of Dilepyrum aristosum Michx., following Persoon 
(1805) in the spelling of the specific epithet. The 
name was not effectively established by Palisot de 
Beauvois (Ess. Agrostogr. 1812), where the species 
name is cited under, but not combined with, Bra- 
chyelytrum. 

Brachyelytrum aristatum P. Beauv. ex Trel. in Branner 
and Coville, Annual Rep. Arkansas Geol. Surv. 
1888(4): 235. 1888 [1891]. 

NOTE: nom. inval., comb, not made by Palisot de 
Beauvois (ibid.). This name is listed as a synonym 
of Brachyelytrum aristosum. Branner and Coville as 
the authors of the report are often cited as the 
authors of the nomenclatural innovations in the 
report. However, it is clearly indicated in the re- 
port that Trelese did the nomenclatural research, 
and as such the nomenclatural innovations should 
be attributed to him. 

Brachyelytrum aristosum (Michx.) Trel. var aristosum 
(autonym; autonym generator, B. aristosum var 
glabratum Vasey, 1892) 

Brachyelytrum erectum var septentrionale Babel, Rhodora 
45(534): 260. 1943. T-ProtoL: USA: New Hamp- 
shire: Strafford Co.: Durham, rich soil in open 
woods near Horticultural Farm, 19 Jun 1942, Babel 
46 [HT: WIS!]. T-Specim.: 1 of 1. USA: New 
Hampshire: Strafford Co., 19 Jun 1942, W.K. Babel 
46 [HT: WIS!; IT: F, GH, US-1867524!*]. 

Brachyelytrum septentrionale (Babel) G.C. Tucker, J. Ar- 
nold Arbor 69(3): 253. 1988. Basionym: Brachyely- 
trum erectum var septentrionale Babel. 

Culms (28.5-) 41-78 (-96) cm tall, 0.6-1.0 mm wide 
at mid-culm; internodes (3.9-) 5.4-11.4 (-15.5) cm 
long, glabrous, slightly hispid to hispid; nodes densely 
pilose. Sheaths (3.2-) 4.5-7.8 (-10.4) cm long, pubes- 
cent. Ligules 1.8-2.5 mm long. Blades (6.9-) 8.6-13.0 
(-16.1) cm long, (0.8-) 1-1.4 (-1.6) cm wide, linear-lan- 
ceolate, abaxially pilose on veins, adaxially somewhat 
pilose on veins; margins ± hyaline, scabrous with 
(1-) 8-19 (-23) prickle teeth per 2 mm of margin, and 
ciliate with (0-) 3-12 (-17) macrohairs per 2 mm of 
margin. Panicles (6.6-) 9.5-16.5 (-17.5) cm long, 0.4- 
0.8 cm wide with (0-) 2-5(-7) branches. Spikelets (23-) 
26-32.6 (-36) mm long including awns, (8-) 13-34 
(-55) per panicle; rachilla (4-) 4.9-6.3 (-6.9) mm long. 
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Lower glume (0.1-) 0.2-0.4 (-0.9) mm long; upper 
glume (0.6-) 0.7-1.7 (-3) mm loi^g. Lemmas (0.7-) 0.8- 
1.2 (-1.4) mm wide, veins equally prominent, white or 
green; callus pilose; veins densely scaberulous with 
hairs 0.08-0.14 (-0.2) mm long; awn (14-) 17-22.6 
(-26) mm long. Paleas {7.7-) 8.4-10.4 (-11.5) mm long. 
Anthers 2.0-3.5 mm long. Caryopses 5.5-7.5 mm long, 
brown to dark brown. 

COMMON NAMES. Northern short-husk; Bearded 
short-husk; Long-awned wood grass 

Representative Specimens Examined. U.S.A. Connecticut: Fair- 
field Co., Greenwich, 9 Jul 1907, Cushman 1142 & Sanford (GH); 
Hartford Co., Southington, 26 Jun 1897, Bissell s.n. (GH*); Litchfield 
Co., Washington, 9 Jul 1919, Evans s.u. (GH); Middlesex Co., Had- 
dam, 4 Aug 1916, Weatherby s.n. (US, GH); New Haven Co., Mil- 
ford, 22 Jul 1920, Evans s.n. (GH); New London Co., Frankhn, 24 
Jul 1911, Woodzvard s.n. (GH); ToUand Co., Andover, 7 Jul 1940, 
Travis 2428 (US); Stafford Woods, Hedgehog HüI, 4 Jul 1991, Mehr- 
hoff 14685 (GH»); Windham Co., Central ViUage, 17 Jul 1901, Shel- 
don 656 (GH»). Indiana: Porter Co., Keiser, 13 Jul 1924, Lifon Jr. s.n. 
(US). Maine: Aroostook Co., Monticello, 12 Jul 1916, Fernald 12755 
& Long (GH»); Cumberland Co., Cape Elizabeth, Jul 1895, Ga^le 
798 (US»); Hancock Co., Reach, Deer Isle, 6 Jul 1915, Hñl 2150 
(GH»); Coon Bog Brook, Dedham, 18 Jul 1916, Fernald 12611 & 
Long (GH); Kennebec Co., Monks' Hill, Readfield, 14 Jul 1933, Fer- 
nald s.n. (GH); Knox Co., Camden, 11 Jul 1902, Kennedy s.n. (GH»); 
Lincoln Co., Jefferson, 27 Jul 1932, Knowlton s.n. (GH); Oxford Co., 
Snow Falls, near West Paris, 20 Jul 1938, Palmer 44571 (GH); Pe- 
nobscot Co., Orono, 14 Jul 1890, Fernald s.n. (GH»); Washington 
Co., Codyville, 8 Aug 1940, Knowlton s.n. (GH); York Co., Old Or- 
chard Beach, 19 Jul 1968, Wells s.n. (GH). Maryland: Garrett Co., 
near Boiling Springs, vicinity of Oakland, 3 Aug 1950, Allard 19743 
(US). Massachusetts: Berkshire Co., Sheffield, 24 Jun 1919, Churchill 
s.n. (MO); Essex Co., Boxford, 21 Jun 1952, Hunnewell 19795 (GH); 
Franklin Co., Bear River Creek, Conway, 18 Jun 1921, Svenson s.n. 
& Hunneuxll (GH); Hampden Co., Granville, 26 Jun 1914, Seymour 
201 (MO); Norfork Co., 27 Jun 1897, Greenman 3207 (MO); Worces- 
ter Co., Worcester, 22 Jun 1911, Wiegand 1104 (GH); Berkshire Co., 
Bears Den Swamp, Sheffield, 24 Jun 1919, Churchill s.n. (GH); Bris- 
tol Co., Rattlesnake Brook, W of Bell Rock Road, Freetown, 14 Sep 
1986, Sorrie 3667 (GH); Essex Co., Brookwood Road, Beverly 
Farms, 23 Jun 1913, Hubbard 589 (GH); Frankhn Co., Shutesbury, 
28 Jul 1930, Seymour 3591 (GH); Hampden Co., Wales, 27 Jul 1941, 
Hunnewell 17349 (GH); Hampshire Co., Univ. of Massachusetts 
campus, Amherst, 5 Jul 1967, Ahles 67411 (US»); Prescott, 18 Jul 
1929, Goodale et al. 56997 (GH); Middlesex Co., Hopkinton, 5 Jul 
1919, Hunnewell 6003 (GH); Norfolk Co., Norwood, 27 Jun 1897, 
Williams s.n. (GH*); Suffolk Co., Happy Valley, Stony Brook Re- 
serve, 17 Jun 1895, n.c. (GH); Worcester Co., Royalston, 3 Aug 1946, 
Richardson 7287 & Seymour (GH). Michigan. Alger Co., 13 Aug 
1934, Hermann s.n. (MO); Cheboyan Co., Riggsville Fog 2.5 mi. SE 
of Douglas Lake, 20 Jul 1919, Deam 28789 (US); Dickinson Co., near 
Floodwood, 4 Jul 1915, Dodge s.n. (US); Keweenaw Co., Meadows, 
21 Jul 1889, Farz•ll 561 (US); Marquette Co., Gwinn, 21 Jul 1907, 
Harrison s.n. (US»); Ontonagon Co., 22 Aug 1969, Seymour 18271 
(MO). Minnesota: Aiken Co., 15 Aug 1891, Sandberg 838 (MO); 
Garitón Co., Jul 1889, Woods s.n. (US*); Clearwater Co., Itasca State 
Park, 27 Jul 1929, Grant 2942 (US, GH); St. Louis Co., Loon River 
Echo Trail, Ely, 9 Jul 1939, Barrows s.n. (US). Missouri: Jackson Co., 
Dodson, 26 Sep 1897, Bush 305 (US). New Hampshire: Belknap 
Co., Bamstead, 10 Jul 1964, Rossbach s.n. (GH, MO); Carroll Co., 
Pinkham Notch, Jackson, 14 Jul 1967, Harris 31134 (GH); Cheshire 
Co., Alstead, 0.8 km N of the Surry-AIstead town line on New 
Hampshire route 12-A, 20 Aug 1974, Boufford et al. 15596 (US); 
Coos Co., 4 ml S of Lykens, alt. 1080 ft., 13 Jul 1952, Berkheimer 
14050 (GH); Grafton Co., SE corner of Mascoma Lake, 31 Jul 1932, 

Bullard s.n. (GH); HiUsboro Co., Peterboro, 18 Jul 1937, Knowlton 
s.n. (GH); Merrimack Co., Hooksett, 6 Jul 1926, Batchelder s.n. 
(GH»); Rockingham Co., near Piscassic River, Newfields, 8 Oct 
1961, Harris 24011 (GH); Stafford Co., W of Bow Lake, 6 Sep 1950, 
Hodgdon 6872 (GH); Sullivan Co., Buckhaven, 19 Aug 1897, Weath- 
erby s.n. (GH). New Jersey: Mt. Tahor, Sep 1924, Täte 10454 (GH»); 
Bergen Co., Bear Swamp, Culver's Gap, 4 Jul 1919, Griscom 1542 
(GH); Hunterdon Co., along Musconetcong River above Warren 
Glen, 4 Sep 1939, Long 53898 (GH); Morris Co., 16 Jul 1905, Mac- 
kenzie 1529 (MO); Passaic Co., Allwood Swamp, Chfton, 16 June 
1935, Yerbury 1763 & Clausen (GH»). New York: Chenango Co., 
McDonough, 1 Jul 1884, Gaville s.n. (US); Cortland Co., along Bea- 
ver Brook, Cortland, 19 Jul 1916, Metcalf5632 (GH, MO); Delaware 
Co., Griffins Comer, 13 Jul 1892, Schrenk s.n. (MO); Essex Co., 
Whiteface Mt. near Lake Placid, 17 Aug 1917, Hitchcock 15984 (US); 
Hamilton Co., 16 Jul 1931, Muenscher 1909 & Maguire (MO); 
Orange Co., near Babcock Tr., Black Rock Forest, 30 Jun 1936, Raup 
7383 (GH*); Rockland Co., Bear Mountain State Park, 16 Jul 1939, 
Moldenke 11190 & Moldenke (US); Ulster Co., along Beaverkill River 
E of Turnwood, alt. 2500 ft., 8 Aug 1940, Gleason 9938 (US); Wash- 
ington Co., Sugar Loaf Mt., 5 Jul 1897, Burnham s.n. (GH»). North 
Carolina: Haywood Co., Black Mountain, on the Blue Ridge Park- 
way SW of its intersection with North Carolina route 215, 8 Sept 
1974, Boufford 15657 (GH); Jackson Co., Tuckaseigee Falls, 7 Jul 
1931, Blomquist 184 (US);. Ohio: Portage Co., W of "Way Swamp", 
SW of Co. Rd. 210, ShalersviUe Twp., 29 Jun 1978, Andreas 2132 
(US). Pennsylvania: Centre Co., Black Moshannon Dam, 23 Jul 
1950, Westerfeld s.n. (GH); Clearfield Co., Crystal Springs Camp, 13 
Jul 1947, Wahl 2955 (GH*); Elk Co., 3 mi. NW of Wücox, 29 Jun 
1940, Wahl 774 (ISC, GH*); Fayette Co., Ohiopyle, 3 Jul 1905, Ricker 
1214 (US); Luzerne Co., 31 Jul 1926, Heller s.n. (MO); Lycoming 
Co., along Blockhouse Creek 2 mi. W of Buttonwood, alt. 370-470 
m, 23 Jun 1939, Fosberg 16563 (US); Momoe Co., Pocono Plateau, 
Jul-Aug 1904, Harshberger s.n. (US, GH); Sulhvan Co., top of North 
Mountain, E of main E fork of Painters Run, alt. 750 m, 3 Sep 1938, 
Fosberg 15869 (US); Warren Co., Sandstone Springs, 4 Jul 1945, Mol- 
denke 17599 (US). Rhode Island: Bristol Co., near Diamond HiU, 27 
Jun 1942, Palmer 46219 (GH). Vermont: Malhngford, 28 Jul 1907, 
Kennedy s.n. (GH); Addison Co., Hancock, 7 Jul 1908, Williams s.n. 
(GH); Caledonia Co., near Groton L., Groton, 18 Jul 1960, Seymour 
18812 (GH, MO); Rutland Co., 31 Jul 1967, Seymour 25765 (MO); 
Essex Co., Canaan, 21 Aug 1968, Harris 33311 (GH); path to Un- 
known Pond, above Route 114, Warren Gore, 11 Jul 1981, Zika 4121 
(GH); Orange Co., along Orange Brook, Orange, 27 Jul 1960, Sey- 
mour 19019 (US*); Orleans Co., Bartow, 16 Jul 1938, Litch 54 (GH); 
Rutland Co., Long Trail, Mt. Tabor, 7 Aug 1966, Seymour et al. 4438 
(GH); Washington Co., Middlesex, 9 Jul 1942, Knowlton s.n. (GH); 
Windham Co., Brattleboro, 19 Jun 1925, Churchill s.n. & Knowlton 
(GH»); Halifax, 21 Jun 1925, Knowlton s.n. (GH»); Windsor Co., 
Queeche Gulf, 15 Jul 1881, Leland s.n. (GH). Virginia: Bedford Co., 
10 Jul 1871, Curtis 9282 (MO); Giles Co., 28 Jun 1950, Shanks 15299 
(GH). West Virginia: Randolph Co., along Cheat River, Cheat 
Mountain, near Cheat Bridge, 9 Jul 1942, Hutton s.n. (GH); Tucker 
Co., Brown Mt., 8 mi. E of Davis, Canaan Valley alt. 900-1200 m., 
2 Jul 1939, Allard 6883 (US). Wisconsin: Forest Co., 6 mi. W of 
Armstrong Creek, 21 Jul 1926, Ball 2422 (ISC, US); Lincoln Co., 
valley of the Wisconsin River near Noisy Creek, 1893, Cheney 1895 
(US); Sauk Co., 15 Jul 1903, Eggert s.n. (MO), Pine Hollow Area, 
Devü's Lake State Park, 29 Jun 1958, Hartley 4247 (US»); Wood Co., 
Pittsvüle, 25 Jul 1927, Colby 4449 (US). 

CANADA. Newfoundland: near Winterhouse Brook, Boime 
Bay 8 Aug 1929, Fernald et al. 1329 (US**); banks of Badger Brook 
near its confluence with the Exploits River, 13 Aug 1894, Robinson 
197 & Schrenk (MO, US*); Benoit's Cove, 23 Aug 1910, Fernald et al. 
2494 (GH, US); near mouth of Main River, 27 Aug 1929, Fernald 
1330 & Long (US); hidian Bridge, Jul 1921, Ayre s.n. (GH); Beechan 
junction, 13 Jul 1930, Jaussan s.n. (GH, US); Bonne Bay 27 Aug 
1910, Fernald et al. 2493 (GH). New Brunswick: Charlotte Co., Gib- 
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son, Showshoe Sz Welsh Lake vicinity, ca. 8 mi. NW of St. An- 
drews, 24 Jul 1929, Malte 56129 (GH); Kent Co., Carleton Parish, 5 
mi. N along Hwy. 117 to Black River, 1 mi. W along river, 
Kouchibouguac National Park, 26 Jul 1978, Munro 2050 (GH*); 
Westmorland Co, Shediac Cape, 14 Jul 1914, Hubbard 704 (GH, 
US*). Nova Scotia. Middle Windsor road, 4 Sep 1947, Simllen 9927 
(US); Annapohs Co., Young's Lake, North Mt., Belle Island, 19 Jul 
1921, Fernald et al. 23248 (GH); Cape Breton Co., Warren Lake, 
Ingonish, Cape Breton, 9 Aug 1904, Churchill s.n. (GH); Digby Co., 
Meteghan, 7 Jul 1920, Fernald 19868 & Long (GH); Hants Co., along 
Five-Mile River, 19 Jul 1920, Pease 19870 & Long (GH); Victoria Co., 
Port Bevis, 27 Aug 1920, Fernald 19873 & Long (GH); Yarmouth 
Co., Belleville, 27 Jul 1920, Long 19872 & Linder (GH). Ontario: 
Algoma Co., Corbeil Pt., 5 Aug 1935, Taylor et al. 973 (US); Carleton 
Co., Osgood Twp., 3.8 km N of Osgoode, 19 Jul 1992, Darbyshire 
4431 (US»); Frontenac Co., Kingston, 21 Jul 1881, Fowler s.n. (US); 
Hastings Co., Mallingford, 28 Jul 1907, Kennedy s.n. (GH*); Lanarck 
Co., Ahnonte, 6 Jul 1898, Fowler s.n. (US»); Muskoka Co., Lake of 
Bays, Muskoka, 8 Aug 1904, Herriot 6 (US); Parry Sound Co, Geor- 
gian Bay Islands, 14 Aug 1942, McDonald 462 (US). Quebec: Baie 
du Renard, 6 Aug 1925, Marie-Victorin et al. 20552 (US, GH»); Bol- 
ton, 25 Jul 1926, Knowlton s.n. (US*); Riviere du Renard, 6 Aug 
1927, Marie-Victorin 28063 & Rolland-Germain (US», GH); Swift 
Current, Pipers Hole River Bridge, 25 Jul 1960, Rouleau 5752 (US»); 
Sainte-Foy Co., Lomgeway's Falls, Sutton, 22 Aug 1916, Edmondson 
5458 (GH); Carleton Co, King's Mt., 18 mi. N of Ottawa, 29 Jun 
1938, Carnes 72 (US); Chelsea Co., Lake McGregor, vicinity of Ot- 
tawa, 3 Aug 1917, Rolland 6061 (MO, US); Matane Co, Mt. Nicol- 
abert, Joffre, 20 Jul 1922, Fernald & Pease 24847 (GH»); Megantic 
Co., Caribou HiU, Black Lake, 29 Aug 1915, Fernald 12006 & Jackson 
(GH); Montcahn Co., Monroe Lake, Park du Mont Tremblant, 14 
Jul 1957, Rolland-Germain 368 (GH, US); Portneuf Co., Lac St-Jo- 
seph, 6 Jul 1941, Rouleau 1044, Marie-Victorin & Rolland-Germain 
(US, GH); Richmond Co., Cleveland, 26 Jul 1923, Chamberlain & 
Knowlton s.n. (GH); Sherbrooke Co., Lake Park Orford (?), 22 Jun 
1923, Knowlton s.n. (GH»); Terreboime Co., Saint Jerome, 22 Jul 
1946, Rolland-Germain 6080 (US», GH», MO). 

2. BRACHYELYTRUM ERECTUM (Schreb.) P. Beauv., Ess. 
Agrostogr. 39, 155. 1812. Basionym: Muhknbergia 
erecta Schreb. Figs. 3a, 5. 

Muhknbergia erecta MuhL, Trans. Amer Philos. Soc. 3: 
160. 1793. NOTE: nom. nud. 

Muhknbergia erecta Schreb., in Roth, Neue Beytr. Bot. 1: 
97. 1802. T-Protol.: North America: "Habitat in 
America Boreali". T-Specim.: 1 of 1. USA: "Amer- 
ick. septr Pensylvania (Lancaster?)", Communi- 
cavit Mühlenberg [HT: M (we here consider this 
to be the holotype); IT: PH (nos. 89 and 277 on 
one sheet)! (no. 277 is probably the isotype, as a 
remark in Muhlenberg's hand about the pubes- 
cent sheaths corresponds to Schreber's illustration 
(pi. 73, 1810), and no. 89 has nearly smooth 
sheaths)]. 

NOTE: We were unable to locate any specimens of the 
species at Erlangan (ER; fide W. Nezadal, pers. 
com. 2001) where Schreber worked for many 
years. Today his herbarium and types are at M 
(fide TL-2) and there is one original specimen of 
the species there. "We have here [M] a sheet (Her- 
barium Schreberianum) which was determined by 
Hitchcock (1922) and by Tucker (1988) as Brachye- 
lytrum erectum (Schreb.) Beauv. and is kept in our 

herbarium under this name. The Schreber collec- 
tion is more or less completely here at M. This 
sheet has been originally unnamed. The label 
shows the following text: Amerik. septr. Pensyl- 
vania (Lancaster?) Communicavit Mühlenberg. 
The sheet has never been designated as type of 
Muhknbergia erecta Schreb. but it seems to me to 
be the type. There is no sheet under Muhknbergia 
erecta, Agrostis erecta or Dilepyrum erectum" (Wolf- 
gang Lippert, M, pers. com. 2001). 

Muhlenbergia erecta Schreb., Mem. Acad. Imp. Sei. St. 
Petersbourg Hist. Acad. 2: 287. 1807-1808. T-Pro- 
toL: USA: "Habitat in Sylvis umbrosis Georgiae 
et Carolinae americanae". 

NOTE: isonym; Chase and Niles's Index to Grass Species 
gives the publication date as 1807-1808, but this 
is likely in error as the journal series starts in 
1809. It was also given in Schreber's Beschr. Gras. 
2: 139-141, pi. 73 (1810). Schreber, by this point 
in time, probably considered Dilepyrum aristosum 
Michx. to be synonymous with his species. Plate 
73 is clearly identifiable as B. erectum and not B. 
aristosum. 

Muhlenbergia brachyelytrum Trin., Gram. Unifl. Sesquifl. 
188, 296, t. 5, Í. 1. 1824. 

NOTE: nom. superfl. illeg.; as "Muhlenbergia Brachye- 
lytum"; based on "Brachyelytrum erectum P. 
Beauv." [ex Roem. and Schultes; which is in turn 
based on M. erecta Schreb.] 

Agrostis erecta (Schreb.) Spreng., Syst. Veg. 1: 264. 1825. 
Basionym: Muhlenbergia erecta Schreb. 

Dilepyrum erectum (Schreb.) Farw., Amer Midi. Natu- 
ralist 8: 33. 1922. Basionym: Muhlenbergia erects 
Schreb. 

Brachyelytrum erectum A. Gray subsp. erectum (auto- 
nym; autonym generator, B. erectum subsp. japon- 
icum (Hack.) T. Koyama & Kawno, 1964) 

Brachyelytrum erectum (Schreb.) P. Beauv. var erectum 
(autonym; autonym generator, B. erectum var ja- 
ponicum Hack., 1899). 

Brachyelytrum aristatum var engelmannii A. Gray, Man- 
ual (ed. 5) 614. 1867. T-ProtoL: USA: "A western 
form". T-Specim.: 1 of 1. Missouri: St. Louis [HT: 
GH (fide Babel 1943; "var engelmannii" in Gray's 
hand according to Fernald; the specimen appar- 
ently lost); LT (here designated): MO-Engelmann 
herb., Belleville, III, Aug 1833, Engelmann 97. 
im\. 

NOTE: as "B. aristatum." The GH specimen mentioned 
by Babel has not been found in searches of GH 
collections (fide K. Gandhi and W Kittredge 2001), 
and we conclude that it has been lost. G. Davidse 
has identified five Brachyelytrum specimens at MO 
in the Engelmann herbarium, only two of which 
have labels saying "George Engelmann, St. Louis 
Missouri". Of the latter two, one was collected by 
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Chr. A. Geyer in 1842, in Beardstown, Illinois. The 
other was collected by Engelmann, and has the 
following data, perhaps in his hand, "97. 140 
shady woods, near Belleville, 111.," with the date 
of August 1833. This matches Gray's description 
and we assume it to be a duplicate of the speci- 
men Gray had in hand. We designate this as the 
lectotype. 

Brachyelytrum aristosum var glabratum Vasey Bull. West 
Virginia Agrie. Exp. Sta. 24: 469. 1892. T-ProtoL: 
USA: West Virginia: near Nuttallburg: high, rocky 
woods, L. W. Nuttall. T-Specim.: 1 of 1. USA: West 
Virginia, Fayette Co., Nuttalburg, 1890, L. W. Nut- 
tall s.n. [HT: F-100250; US-photostat of 1^100250!]. 

NOTE: as "aristosum "; isonym in Publ. Field Colum- 
bian Mus., Bot. Ser 1: 194. 1896. 

Brachyelytrum erectum var glabratum (Vasey) T Koyama 
and Kawano, Can. J. Bot. 42: 866. 1964. Basionym: 
Brachyelytrum aristosum var glabratum Vasey. 

Culms (34.5-) 44.4-71.4 (-102) cm tall, 0.6-1.0 mm 
wide at mid-culm; intemodes (3.5-) 4.3-8.3 (-12.3) cm 
long, glabrous, slightly hispid to hispid; nodes densely 
pilose. Sheaths (3.1-) 4.1-6.1 (-7.2) cm long, hispid. 
Ligules 2.0-3.5 mm long. Blades (9.5-) 10.0-14.8 
(-17.5) cm long, (0.9-) 1.1-1.7 (-2.0) cm wide, linear- 
lanceolate, abaxially pilose on veins, adaxially glabrous 
to slightly hispid, margins ± hyaline, scabrous with 
(5-) 10-22 (-27) prickle hairs per 2 mm of margin and 
ciliate with 0^ (-27) macrohairs per 2 mm of margin. 
Panicles (5.5-) 9.1-14.3 (-18.5) cm long, 0.4-0.8 cm 
wide, (0-) 1-A (-6) branches. Spikelets (25-) 29.1-36.1 
(-42) mm long including awns, (4•) 11-25 (-35) per 
panicle; rachilla (3.9-) 5.4-7.2 (-8.1) mm long. Lower 
glumes (0.1-) 0.3-0.7 (1.1) mm long; upper glumes 
(0.2-) 0.9-3.5 (-7) mm long. Lemmas (0.8-) 1.1-1.5 
(-1.8) mm wide, mid-vein much more prominent than 
other veins, white, remaining veins white or green, cal- 
lus pilose; veins hispid with hairs (0.2-) 0.4-0.8 (-0.9) 
mm long, interveinal surface glabrous, scaberulous, 
scabrous, or hispid; awn (14.3-) 19-27 (-32.4) mm 
long. Paleas (7.1-) 8.2-10.4 (-11.9) mm long. Anthers 
3.3-6 mm long. Caryopses 5.5-7.5 mm long. 

COMMON NAMES. Bearded short-husk; Long- 
awned wood grass. 

Representative Specimens Examined. U.S.A. Alabama: Lee 
Co., Auburn, 18 Aug 1898, Svenson 10355 (MO); Montgomery Co., 
Montgomery, May 1868, Mohr s.n. (US). Arkansas: Cross Co., 
Crowleys Ridge, Levesque P.O., alt. 260 ft., 24 Jul 1939, Demaree 
19614 (MO, US); Garland Co., Indian Mt., Hot Springs, 15 Aug 
1937, Scully 998 (US); Lawrence Co., Methodist Camp, Imboden 
P.O., elev. 300 ft., 25 Jun 1950, Demaree 29229 (US); Stone Co., Caney 
Creek, Sylamore Forest, 18 Jun 1945, Moore 450523 (US); Washing- 
ton Co., Devils Den State Park, Winslow, 31 May 1936, Nielsen 3806 
(US). Coimecticut: Fairfield Co., Bridgeport, 30 Aug 1895, Eames 
s.n. (GH); Hartford Co., Southington, 20 Jul 1898, Bissell 738 (GH); 
New Haven Co., Oxford, 11 Aug 1903, Harger 4490 (GH); New 
London Co., Franklin, 5 Sept 1904, Woodward s.n. (GH); Windham 
Co., Pomfret, 4 Sep 1916, Weatherby 4027 (GH»). District of Colum- 

bia: E of Rock Creek, Rock Creek Park, S of Boulder Bridge, 22 
Sep 1993, Kanal 475 (US); Woodley Pte., 18 Jul 1899, Steele s.n. (US); 
Cabin John Run, 20 Jul 1930, Morton 1993 (US»). Delaware: New 
Castle Co., Brandywine Creek, below Bancroft's dam, Wilmington, 
16 Aug 1941, Tatnall 4930 (GH*); Wilmington, 24 Jul 1893, Common 
127 (US*). Georgia: Clarke Co., near Bobbin Mül Creek, alt. 610 
ft., 27 Jun 1900, Harper s.n. (US); Dade Co., SE of Trenton, 1.3 mi. 
SE of US. route 11 on Georgia route 143, 22 Jun 1973, Boufford 
10151 (GH»), Cloudland Canyon, E of Trenton, 10 Aug 1948, Cron- 
quist 5624 (US); Gihner Co., 17 Jul 1973; Krai 50660 (MO); Stephens 
Co., W side of Toccoa Falls, 11 Aug 1949, Duncan 10055 (US); Walk- 
er Co., Lookout Mt., Jul 1898, Ruth 29 (US*); WMtfield Co., 18 July 
1900, Harper 68 (GH*). llHnois: Jackson Co., Makanda, 16 Jun 1903, 
Gleason s.n. (GH*); Jo Daviess Co., Apple River Canyon State Park, 
S of Apple River, 6 Jul 1941, Steyermark 40767 (GH); Johnson Co.: 
Lake of Egypt Recreational Area ca. 3 mi. S of Cereal Springs, 8 
Jul 1985, Mibb 490 (US»); La Salle Co., near Starved Rock, 13 Jul 
1901, Chase 1599 (US); Peoria Co., Peoria, Jul 1904, McDonald s.n. 
(GH»), Peoria Heights, 23 Jun 1959, Chase 15796 (US); Schuyler Co., 
along Sugar Creek, 18 Jul 1941, Evers et al. 575 (GH); Union Co., 
Southern Illinois University Pine Hills Field Station, 1 Sep 1967, 
Poellut 3050b (MO); Vermilion Co., Middle Fork of the VermiHon 
River between Oakwood & Collison, 23 Jun 1940, Jones 11595 (GH, 
MO); Wabash Co., near Hanging Rock, 4 Sep 1904, Schneck s.n. 
(US); Walworth Co., Laudendale, 15 Jul 1905, Bebb 2895 (US). In- 
diana: Crawford Co., "Hemlock Cliffs", ca. 1 mi. S of Miflon, 27 
Aug 1970, Terrell & Meyer 4302 (US), along Little Blue River ca 1.5 
mi. SE of Grantsburg, 9 Jun 1919, Deam 25593 (US); Daviess Co., 
terrace of White River, ca. 6 mi. SW of Washington, 2 Jul 1918, 
Deam 25593 (US); Hendricks Co., ca. 5 mi. SW of Avon, 13 Jun 
1942, Friesner 16858 (US»); Jennings Co., left branch of the Mus- 
catatuck River, 10 Jul 1911, Deam 9155 (US); Knox Co., ca. 5 mi. 
NE of Mt. Carmel 26 Jul 1925, Deam 41739 (US); Montgomery Co., 
N side of Sugar Creek ca. 2 mi. S of Alamo, 17 Sep 1920, Deam 
32824 (US); Posey Co., ca. 4 mi. NW of Mount Vernon, 16 Aug 
1919, Deam 29136 (US); Putnam Co., bank of Raccoon Creek S of 
RussellviUe, 28 Aug 1910, Deam 7423 (US); Steuben Co., 3 mi. W 
of Angola, 29 Aug 1920, Deam 32513 (US); SuUivan Co., 1 mi. S of 
Grayville, 4 Jul 1918, Deam 25733 (US*); Tippecanoe Co., Lafayette, 
20 Jul 1898, Stuart s.n. (US); Vanderburgh Co., ca. 7 mi. SW of 
EvansviUe, 14 Aug 1919, Deam 29030 (US); Vigo Co., ca. 2 mi. NE 
of Rüey 31 Jul 1925, Deam 41885 (US); Warren Co., Wabash River 
ca. 2 mi. below WiUiamsport, 1 Aug 1912, Deam 11880 (US»); War- 
rick Co., ca. 2 mi. NE of Yankeetown, 2 Jul 1915, Deam 16707 (US*). 
Iowa: 7 Jul 1918, Powell s.n. (US»); AUamakee Co., N-facing slope 
bordering Bear Creek, 15 Jul 1959, Hartley 7439 (US*); Black Hawk 
Co., 27 Jul 1929, Burk 650 (MO); Boone Co., SW of Luther, 15 Jun 
1940, Hayden 8110 (MO); Clayton Co., Pikes Peak, McGregor, 1 Jul 
1934, Fults 2681 (US); Fayette Co., 10 Jul 1894, Fink 238 (US); John- 
son Co., 5 Sep 1909, Somes 3786 (US); Muscatine Co., Wild Cat Den, 
4 Jul 1898, Ball 11 (ISC, MO, US); Story Co., Ames, 24 Jun 1896, 
Ball 43C (ISC, US*»); Webster Co., Woodman Hollow State Park, 
15 June 1962, Freckmann s.n. (GH); Winneshick Co., 22 Aug 1903, 
Shimek s.n. (MO). Kentucky: Carter Co., E of Tygarts River, near 
Cascade Caverns, 4 Jul 1937, Smith et al. 3456 (GH); Calloway Co., 
NE of Murray 24 Jul 1937, Smith 4208 & Hodgdon (US»); Clark Co., 
Pine Ridge road, 5 Aug 1955, Beckett 868 (US»); Edmonson Co., 
Mammoth Cave, 1 Jul 1938, Braun 1987 (US*); Harlan Co., Pine 
Mountain, Aug 1893, Kearney s.n. (MO, US); Muhlenberg Co., Cen- 
tral City 22 Jun 1932, Smaller 2285 (GH*); near Harlan Court 
House, Aug 1893, Kearney 36 (US», GH); Letcher Co., Meeting 
House Branch, Black Mt., 21 Jul 1937, Braun 1605 (US); Rowan Co., 
Near Sand Branch, 6 Aug 1974, Meijer et al. 1130 (MO); Whitley 
Co., Cumberland Falls, 6 Sep 1939, Braun 2595 (US*). Louisiana: 
Caldwell Par., 4 Oct 1988, Thomas 107627 (MO); East Fahciana Par., 
Carr's Creek, S of Jackson, 8 Jun 1939, Brown 7757 (US*); Natchi- 
toches Par., W of Mt. Ohve Church, about 2 mi. ENE of Hagewood, 
14 Jun 1967, Thieret 26833 (US). Maryland: Montgomery Par., Glen 
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Echo, 27 Jul 1905, Chase s.n. (MQ US"*), Bear Island, between the 
Chesapeake and Ohio Canal and the Potomac River, 23 Jul 1965, 
Terrell 3893 (US); Prince George's Par., near CoUington, Jul 1913, 
Maxon 5986 (US, GH); Washington Par., along Potomac River, W 
of Snyder's Landing Road, NW of Sharpsburg, elev. 400', 13 Jun 
1981, Hill 10292 (GH). Massachusetts: Berkshire Co., 3 Aug 1917, 
Hunnewell 5855 (GH*); Bristol Co., W of Segreganset River, Taun- 
ton, 19 Jul 1981, Sorrie 1094 (GH); Hampshire Co., South Hadley, 
W of State Rte. 116 opposite Notch Quarry, elev 410 ft., 13 Sep 
1993, Zebrifk 0794 (GH). Michigan: Kalamazoo Co., Vicksburg, 17 
Jul 1940, Rapp 4482 (US). Midland Co., bank of Chippewa River, 
4 Aug 1934, Dreisbach 8287 (GH); Washtenaw Co., 4 mi. S of Ann 
Arbor, 9 Oct 1924, Erlanson 858 (US). Minnesota: Fülmore Co., 2 
mi. up the Root River from Peterson, 24 Aug 1943, Moore 15998 
(GH); Washington Co., N of Copas, Lewis Tree Farm, 12 Sep 1953, 
Moore 21790 & Rosendahl (US). Mississippi: Carroll Co., 27 Jun 
1960, McDaniel 4809 (MO); Tallahatchie Co., W of Mississippi Delta 
region. Camp Tallaha, 5 mi. S of Charleston, 14 Jul 1956, Ray 6930 
(GH); Tishomingo Co., along Whetstone Branch, 10 mi. N of luka, 
7 Aug 1956, Ray 7420 (GH). Missouri: Barry Co., 8 mi. S, 1.5 mi. 
E CassviUe, Mark Twain National Forest, 1.75 mi. S jet. Highways 
112 and F, from point 0.2 mi down old logging road off E side of 
Hwy. 112, 14 Jul 1998, Morse 2684 (GH); Boone Co., Rock Bridge 
State Park, 25 Jun 1993, McKenzie & Campbell 1236 (MO); Butler 
Co., 7 Jul 1936, Steyermark 11378 (MO); CaUaway Co., 7 Jul 1937, 
Steyermark 26204 (MO); Carter Co, Current River, 10 Sep 1897, 
Trelease s.n. (MO); Christian Co., SE of Chadwick, 6 Jul 1937, Stey- 
ermark 23035 (MO); Clay Co., 12 Jun 1895, Mackenzie 763 (MO); 
Cole Co., 18 Aug 1937, Steyermark 24923 (MO); Crawford Co., along 
Meramec River, 5 mi. W of Steelvüle, 16 June 1941, Steyermark s.n. 
(GH); Dallas Co., 18 Jul 1934, Steyermark 13673 (MO); Franklin Co., 
Shaw Arboretum of the Missouri Botanical Garden, 18 Jun 1985, 
Davidse & Ellis 30828 (MO); Gentry Co., 30 Aug 1934, Steyermark 
15026 (MO); Greene Co., vicinity of Gates, 26 Aug 1912, Standleif 
9391 (US); Hickory Co., E of Jordan, 10 Jul 1934, Steyermark 13323 
(MO); HoweU Co., 9 Jul 1990, Summers 3451 (MO); Iron Co., Stony 
Battery Conservation Area, 2 Jul 1993, Brant 2453 (MO); Howard 
Co., 14 Sep 1937, Steyermark 26322 (MO); Jackson Co, Sibley 10 
Sep 1891, Bush 1883; Jasper Co., Turkey Creek near Joplin, 12 Jul 
1927, Palmer 32470 (GH»); Jefferson Co., Wicks, 7 Jul 1898, Kellogg 
s.n. (MO); Laclede Co, SW of Nebo, 23 Aug 1937, Steyermark 25153 
(MO); Lewis Co., 2 Sep 1937, Steyermark 25630 (MO); Macon Co., 
along Mussel Fork, 4.5-5 mi. SE of New Boston, 14 Sep 1954, Stey- 
ermark 77266 (US); Madison Co., Jackson HoUow/Marsh Creek, 10 
Jul 1996, Erickson 65 (MO); Maries Co., NW of Vichy 16 Sep 1934, 
Steyermark 15291 (MO); McDonald Co., 24 Jul 1893, Bush s.n. (MO); 
Mercer Co., 4 Jul 1933, Palmer & Steyermark 41283 (MO); Oregon, 
Co., Greer Spring, 22 Jul 1932, Steyermark 7082 (MO); Pery Co, 30 
Jul 1934, Steyermark 14045 (MO); Polk Co., 17 Jul 1934, Steyermark 
13636 (MO); Pulaski Co., S of Wildcat Shoals Bridge, 19 Jul 1989, 
Ovrebo et al. W0512 (GH»); Scott Co., SE of limo, 7 Nov 1936, Stey- 
ermark 20723 (MO); Shannon Co., N of Monteer, 17 Jul 1932, Stey- 
ermark 7086 (MO); St. Charles Co., 14 Jul 1973, Daaidse 3567 (MO); 
St. Geneviève Co., 27 Jul 1989, Mohlenbrock 9095 (MO); St. Louis 
Co., AUenton, 10 Jul 1898, Letterman s.n. (US); Warren Co., Reifsni- 
der Conservtion Area, 8 Jul 1994, Anderson s.n. (MO); Texas Co., 
vicinity of Buck HoUow, 27 Jun 1969, Pyrah et al. 119 (MO); Wash- 
ington Co., Near Bliss, 31 Jul 1932, Steyermark 7023 (MO). Nebras- 
ka. Sarpy Co., Near Gretna Fish Hatchery, 29 Jun 1975, Churchill 
6101 (MO). New Hampshire: Cheshire Co., Surry 20 Jul 1939, 
Knowlton s.n. (GH). New Jersey: Sussex Co., 10 Aug 1895, Stockholm 
n.c. (US*). New York: Plattsdale, 5 Jul 1921, Ferguson 405 (US*); 
Onondaga Co., Eastwood, 26-28 Jun 1916, Chase 7456 (US*); Tomp- 
kins Co., N of Beech woods. Six Mile Creek, Ithaca, 5 Jul 1916, 
Metcalf 5629 (GH*); N side of Taughaimock Ravine, Ulysses, 1 Aug 
1914, Eames 1620 (US, GH»); Cascadüla Ravine and vicinity, Ithaca, 
10 Jul 1916, Metcalf 5630 (GH»); Ithaca, Jul 1884, Dudley s.n. (US*); 
Washington Co, NW of Vaughns, N of Hudson FaUs, 19 Jul 1913, 

Burnham s.n. (GH); Westchester Co., Mianus River Gorge Wildlife 
Refuge and Botanical Reserve, Pound Ridge, 14 Aug 1960, Soder- 
strom 950 (US). North Carolina: 25 Jun 1949, Brown 611 & Clebsch 
(US»); Avery Co., Grandmother Mt., 17 Jul 1946, Hunnewell 18340 
(GH); Buncombe Co., summit of Little Pisgah Mountain, alt. 5300 
ft, 28 Jul 1898, n.c. 132b (US,GH, MO); Clay Co., between Buck 
Creek and Perry Gap, 2 Aug 1951, Godfrey et al. 51727 (US); Gra- 
ham Co., 21 Jun 1974, Boufford 14501 (MO); Madison Co., French 
Broad River W of Hot Springs, 23 Jul 1966, King 45025 (US*); 
Mitchell Co., Magnetic City 8 Jul 1895, Wetherby 40 (US); Ruther- 
ford Co., Hickory Nutt Falls, Chimney Rock, 5 Jun 1936, Correll 
7786 & Blomcjuist (US); Swain Co., 15 Jul 1891, Beardslee s.n. & Kofoid 
(US», MO); Transylvania Co., Pink Beds, alt. 3300 ft., 28 Jul 1935, 
Correll 3408 & Blomcjuist (GH); Wake Co., Raleigh, 11 Jul 1938, God- 
frey 4906 (GH»). Ohio: Adams Co., near Mineral Springs, 30 Jun 
1927, Braun s.n. (US); Coshocton Co., Mill Creek watershed. North 
Appalachian Experimental Watershed, near Coshocton, 2 Aug 
1942, Moldenke 13509 (US); Franklin Co., Columbus, 19 Aug 1907, 
Kellerman 6826 (US); Highland Co., Fors Hül, 28 Jun 1956, Braun 
s.n. (US*); Lake Co., Painesville, Jul 1886, Werner s.n. (US»). 
Oklahoma: Leflore Co., Rich Mt. near Page, 8 Sep 1913, Stevens 
2675 (GH, MO); McCurtain Co, N of road to Hochatown, 5 Jun 
1930, Little Jr. 1579 & Olmsted (US). Pennsylvania: Berks Co., 1.4 
mi NNW of Seifert, 28 Jun 1942, Berkheimer 3257 (GH»); Chester 
Co., Jul 1858-1864, Sharpies s.n. (GH); Clarion Co., Easton, 13 Jul 
1892, Porter s.n. (US); Delaware Co., above Levisville, 13 Jul 1899, 
MacElwee 856 (GH», MO); Tioga Co, Harrison State Forest Park, 9 
mi. SW of Wellsboro, 24 Jun 1939, Fogg }n 16162 (GH*). Rhode 
Island: Providence Co., Burrillville, 3 Jul 1903, Knowlton s.n. (GH). 
South Carolina: Cherokee Co., 3.3 mi. SW of Blacksburg on US. 
29A, 5 Jun 1957, Ahles 26998 & Haesloop (US»); McCormick Co., 
along Savannah River 2.5 mi. NW of Clark Hill Dam, 29 Jun 1949, 
Duncan 9813 (US, GH»); Orangeburg Co., Santee State Park, 14 Jun 
1988, Hill 19583 (MO). Termessee: Anderson Co., across river from 
Savage Gardens, Coal Creek, alt. 1500 ft., 12 Jul 1931, Jennison 
31247 (US); Cheatham Co., Pegram, 25 Jul 1959, Svenson 10355 
(US»); Cocke Co., 26 Aug 1897, Kearney 950 (MO); Coffee Co., 4 mi. 
SE of Manchester, 3 Aug 1947, Sharp et al. 5271 (US); Grundy Co., 
Tracy City, head of the Fiery Gizzard Cove, 4 Jul 1947, Shanks et 
al. 5326 (US); Henderson Co., Cub Lake, Natchez Trade State Park, 
8 Jul 1948, Sharp et al. 9322 (US); Marion Co., along Little Sequatch- 
ie River near its mouth, 16 Jun 1948, Fairchild et al. 48-39 (US); 
McNairy Co., N of Leapwood,10 Jul 1948, Sharp et al. 9540 (US); 
Putnam Co., by 1-40 just E of Monterey 2 Aug 1973, Krai 51006 
(GH, MO); Obion Co, S of Samburg, 17 Jul 1941, Eyles 111 & Eyles 
(US, GH); Tipton Co., Craving Spring, near Richardsons Landing, 
19 Aug 1947, Sharp et al. 6489 (US); Van Buron Co., gorge below 
Falls Creek Falls, Falls Creek Falls State Park, 29 Jul 1947, Shanks 
et al. 2977 (US); White Co., below Great Falls Dam, near Webb's 
Camp on Caney Ibrk, 31 Jul 1947, Shanks et al. 5077 (US). Vermont: 
Addison Co., Leicester, 21 Jul 1938, Knowlton s.n. (GH). Virginia: 
Arhngton Co., Potomac River at Chain Bridge, 27 Jul 1935, Erlanson 
253 (US»); Fauquier Co., Roland, SW base of BuU Run Mts., 2 mi 
NW of Thoroughfare Gap, 1-2 Sep 1973, Fosberg 55115 (US); 
Greensville Co., along brook entering Nottoway River below Dou- 
ble Bridge, N of Orion, 13 Jun 1940, Fernald 11951 & Long (GH); 
James City Co., by James River, Grove Landing, SE of Grove, 29 
and 30 Jul 1941, Fernald 13233 & Long (GH); Lee Co., Limestone 
glades. The Cedars, 10 Jul 1942, Carr 848 (GH); Montgomery Co., 
Difficult River, Great Falls, 27 Jul 1919, Leonard 520 (US»); Page 
Co., entrance to Matthew's Arm Camp Ground, Shenandoah Na- 
tional Park, alt. 840 m, 18 Aug 1968, Fosberg 50466 (US); Scott Co., 
Natural Tunnel, 5 Aug 1891, Seymour s.n. (US», GH», MO); Shen- 
andoah Co., North Mountain, 1 Jul 1933, Hunnewell 12733 (GH). 
Smyth Co., mouth of Hungry's Mother Creek, alt. 2075 ft., 4 Jul 
1892, Small s.n. (US, GH, MO); Spottsylvania Co, along the Rap- 
idan River, 7 Sep 1935, Erlanson 497 (US); Stafford Co., Little Falls, 
4 Jul 1896, Steele s.n. (US); Surry Co., along James River, Claremont 
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Wharf, 13 Jun 1938, Fernald 8052 & Long (GH*); Washington Co., 
E side of Big Tumbling Creek, SE side of Clinch Mountain, below 
boundary of Clinch Mountain State Wildlife Management Area, 4 
mi. W of Alhson Gap, 7 Aug 1994, Strong 1204 & KeUoff{l]S). West 
Virginia: Jun 1897, Milspaugh s.n. (US*); Craig Co., Peters Moun- 
tain, alt. 760 m., 9 Sept 1903, Steele 265 & Steele (GH, US); Green- 
brier Co., Allegheny Mountains, White Sulphur Springs, 4 Jul 1920, 
Hunnewell 6748 (GH). Mason Co., Glenwood, 17 Aug 1922, Ran- 
dolph 1306 & Randolph (GH). Wisconsin: Dane Co., Madison, 23 Jun 
1922, Shawalter s.n. (GH); Ozaukee Co., Köhler, 6 Aug 1937, Goessl 
s.n. (US); Lafayette Co., 6 mi. E of Gratiot, 22 Jun 1941, Wadmond 
et al. s.n. (US*); Monongalia Co., Morgantown, 1892, Millspaugh s.n. 
(US); Munroe Co., near Greenville, 5 Jul 1933, Griscom 18720 
(GH*); Rusk Co., 1 mi. E of Ladysmith, 24 Aug 1940, Shinners 2758 
& Catenhusen (US); Sauk Co., in the Baraboo Hills near Denzer, 14 
Aug 1958, Hartley 5373 (GH). 

CANADA. Ontario: Weiland Co., Niagara Falls, 8 Jul 1901, Fish- 
er s.n. (US). New Brunswick: Kent Co., Bass River, 30 Jul 1872, 
Fowler s.n. (US). 

3. BRACHYELYTRUM JAPONICUM (Hack.) Matsum. ex 
Honda, J. Fac. Sei. Univ. Tokyo, Sect. 3, Bot. 3(1): 
210. 1930. Basionym: Brachyelytrum erectum van ja- 
ponicum Hack. Fig. 3c, 6. 

Brachyelytrum erectum var. japonicum Hack., Bull. Herb. 
Boissier 7(9): 647. 1899. Type Specimen: 1 of 2. 
Japan: Koyasan, Prov. Kii ¡given by Hackel as: 
Honshu 1., Mie•Wakayama Prefect, no date), /. 
Matsumura 2 [LT (here designated): Japan, Koyas- 
an, Prov. Bui, W-19818 (electronic image!, courtesy 
of B. Wallnöfer); IT: US-A865557!* (fragm. ex W- 
19818)]. 2 of 2. Japan: Sendai, Faurie 1228 [ST: W- 
19816]. 

NOTE: Hackel cited two collections, and there are only 
two specimens in his herbarium (W) today that 
can be considered original material (fide B. Wall- 
nöfer). Although Hackel indicated no collection 
number for the Matsumura collection, Matsumura 
2 is clearly original material with HackeTs sketchy 
diagnosis on it. Hackel indicated it was from Mei, 
Wakiyama Prefect, but the specimen label indi- 
cates Koyasan, Prov. Kii. There is a Koyasan, and 
a Kii-hanto in Wakayama Prefecture, and there is 
a idi-nagshima in the Mie Prefecture (fide Getty 
Thesaurus of Geographic Names). Since Mei is not 
in the Wakayama Prefecture, we suggest that 
Hackel confused the two Kii's. Of the two cited 
collections the sheet from Matsumura has more 
material, and the sheet from Faurie is immature 
(fide A.S. Hitchcock). 

Brachyelytrum erectum subsp. japonicum (Hack.) T Koy- 
ama and Kawano, Can. J. Bot. 42: 866, f. 5. 1964. 
BasionjTTi: Brachyelytrum erectum var japonicum 
Hack. 

Culms (37.5-) 39.8-67.2 (-76) cm tall, 0.5-0.9 mm 
wide at mid-culm; internodes (4.2-) 6.5-11.1 (-11.7) cm 
long, mostly glabrous; nodes glabrous to pilose. 
Sheaths (3.7-) 3.8-5 (-5.4) cm long, glabrous to hispid. 
Ligules 2.0-3.2 mm long, slightly scabrous. Blades (8.1) 

8.4-13 (-14.5) cm long, 0.5-0.7 (-0.8) cm wide; abaxi- 
ally glabrous to sparingly pilose on veins; adaxially 
glabrous to slightly hispid; margins ± hyaline, sca- 
brous with 2-19 (-30) prickle hairs per 2 mm of mar- 
gin and ciliate with 0-10 (-13) macrohairs per 2 mm 
of margin. Panicles (8.3-) 9.6-15.2 (-18.0) cm long, 0.4- 
0.8 cm wide with (0-) \-A (-5) branches. Spikelets 
(20.0-) 20.8-28.0 (-30.0) mm long including awns, 
(9-) 11-15 (-19) per panicle; rachiUa (6.89-) 7.2-8.4 
(-8.8) mm long. Lower glume (0.2-) 0.4-1.6 (-2.0) mm 
long; upper glume (0.8-) 1.6-3.6 (-4.8) mm long. Lem- 
mas (0.7-) 0.8-1.0 (-1.2) mm wide; callus short hispid; 
veins equally prominent, white or green, hispid with 
hairs 0.1-0.2 mm long, interveinal surface glabrous to 
scaberulous; awn (9.5-) 11.4-17.4 (-19.4) mm long. Pa- 
leas (7.6-) 8.6-10.6 (-11.4) mm long. Anthers 3.3^.5 
mm long. Caryopses 4.5-7 mm long. 

Representative Specimens Examined. CHINA. Kuling, Ki., 11 
Jul 1935, DeVol 694 (US*). Anhui: Huang Shan, 7 Jul 1925, Ching 
8558 (US*). 

JAPAN. Mt. Koya, Itsu-gun, Wakayama Pref., 1920, Makino s.n. 
(HAST); Awa: Shikoku, Kamibun-kamiyamamura in Nanishigun, 
9 Aug 1940, Inobe s.«.(US*). Hitachi: Mt. Tsukuba, 29 Jul 1923, n.c. 
(US*). Hondo: Ikaho in Kotsuke, 5 Sept 1950, Ohwi 71 (US*). Kii: 
Koyosan, Matsumura 343 (US); Mitake-Syosenkyo, Yamanasi-ken, 
30 Jul 1954, Tateoka s.n. (ISC, US*): Settsu: Honshu, Dojomura in 
Arimagun, 17 Jul 1955, Togasi 1196 (US*, GH*); Settsu, 23 Jul 1903, 
Arimoto s.n. (GH*). 

KOREA. Quelpart, 12 Aug 1908, Tacfuet 1928 (US*, GH»). 

AcKNOW/LEDGEMENTS. We thank Scott Whittaker and Susann 
Braden for help with SEM, Ed and Joy Cohen for enthusiastically 
processing our loans, Sean Graham for providing funds from his 
NSERC grant to support the molecular portion of this work as 
well as part of the field work and for critically reviewing the initial 
manuscript, Lynn Clark and Mark Gabel for carefully reviewing 
the manuscript, and the following people for assistance in iden- 
tifying type material and/or providing loans, examining herbari- 
um material, digital images of specimens, or samples: J. Cayouette 
(DAO), L. Clark (ISC), G. Davidse (MO), S. Fuse (HYO), K. N. 
Gandhi (GH), M. Kobayashi, W Kitterege (GH), T. -Y. Liu (HAST), 
W Lippert (M), J. Macklin (PH), J. Munzinger (P), W Nezadal 
(ER), M. Pignal (P), E. Robbrecht (BR), and B. Walhöfer (W). This 
research was supported by a grant to J.M.S. from the Smithsonian 
Women's Committee as part of the Smithsonian Institution's Re- 
search Training Program, and scholarships to J.M.S. from the Nat- 
ural Sciences and Engineering Research Council (NSERC) and Al- 
berta Ingenuity. 

LITERATURE CITED 

ALLEN, G A. 2001. Hybrid speciation in Frythronium (Liliaceae): a 
new allotetraploid species from Washington state. Systematic 
Botany 26: 263-272. 

BABEL, W K. 1943. The variations of Brachyelytrum erectum. Rho- 
dora 45: 260-261. 

BENTHAM, G. 1881. Notes on Gramineae. Journal of the Lirmean 
Society, Botany 19: 14-134. 

BOOTH, W E. 1964. Agrostology. Arm Arbor: Edwards Brothers, Inc. 
BouFFORD, D. E. and S. A. SPONGBERG. 1983. Eastern Asian-eastern 

North American phytogeographical relationships•a history 
from the time of Linnaeus to the 20*-century. Annals of the 
Missouri Botanical Garden 70: 423^39. 



690 SYSTEMATIC BOTANY [Volume 28 

 and Q. Y. XiANG. 1992. Pachysandm (Buxaceae) reexamined. 
Botanical Bulletin of Academia Sinica 33: 201-207. 

BowDEN, W. M. 1960. Chromosome numbers and taxonomic notes 
on northern grasses. II. Tribe Festuceae. Canadian Journal of 
Botany 38: 117-131. 

BRANDENBURG, D. M., J. R. ESTES, and S. L. COLLINS. 1991. A re- 
vision of Diarrhena (Poaceae) in the United States. Bulletin of 
the Torrey Botanical Club 118: 128-136. 

BRAUN, E. L. 1967. The vascular flora of Ohio. 1. The monocotyledonae: 
cattails to orchids. Columbus: Ohio State Uidversity Press. 

BROUILLéE, L. and R. D. WHETSTONE. 1993. Chmate and physiog- 
raphy. Pp. 15^6 in Flora of North America north of Mexico. Vol. 
1. Introduction, eds. Elora of North America Editorial Com- 
mittee. New York: Oxford University Press. 

BROWN, W. V. 1950. A cytological study of some Texas Gramineae. 
Bulletin of the Torrey Botanical Club 77: 63-76. 
 . 1958. Leaf anatomy in plant systematics. Botanical Gazette 

119: 170-178. 
CALDERóN, C. E. and T. R. SODERSTROM. 1980. The genera of Bam- 

busoideae (Poaceae) of the American continent: keys and 
comments. Smithsonian Contributions to Botany 44: 1-27. 

CAMPBELL, C. S. 1985. The subfamilies and tribes of Gramineae 
(Poaceae) in the southeastern United States. Journal of the 
Arnold Arboretum 66: 123-199. 
 , P. E. GARWOOD, and L. P. SCHET. 1986. Bambusoid affin- 

ities of the north temperate genus Brachifelytrum (Gramineae). 
Bulletin of the Torrey Botanical Club 113: 135-141. 

CATALAN, P., E. A. KELLOGG, and R. G. OLMSTEAD. 1997. Phylog- 
eny of Poaceae subfamily Pooideae based on chloroplast ndhV 
gene sequences. Molecular Phylogenetics and Evolution 8: 
150-166. 

CATLING, R M., D. S. ERSKINE, and R. B. MACLAREN. 1985. The 
plants of Prince Edward Island with new records, notnenclatural 
changes, and corrections and deletions. Research Branch, Agri- 
culture Canada, Publication 1798. 

CHESTER, E. W., B. E. WOFFORD, R. KRAL, H. R. DESELM, and A. 
M. EVANS. 1993. Atlas of Tennessee vascular plants. Volume 1: 
Pteridophytes, gymnosperms, angiosperms: monocots. Miscella- 
neous Publication Number 9. Nashville: Vaughan Printing. 

CLARK, L. G., W. ZHANG, and J. E WENDEL. 1995. A phylogeny of 
the grass family (Poaceae) based on ndhF sequence data. Sys- 
tematic Botany 20: 436-460. 

CLAYTON, W. D. and S. A. RENVOIZE. 1986. Genera Graminum: 
Grasses of the World. London: Her Majesty's Stationary Office. 

CoART, E., V. LAMOTE, M. DE LOOSE, E. VAN BOCKSTAELE, P. LOO- 

TENS, and I. RoLDÁN-Ruiz. 2002. AFLP markers demonstrate 
local genetic differentiation between two indigenous oak spe- 
cies [Quercus robur L. and Quercus petraea (Matt.) Liebl.] in 
Elemish populations. Theoretical and Applied Genetics 105: 
431^39. 

COMES, H. P., and J. W KADEREIT. 1998. The effect of Quaternary 
climatic changes on plant distribution and evolution. Trends 
in Plant Science 3: 432-438. 

DAVIS, J. I. and R. J. SORENG. 1993. Phylogenetic structure in the 
grass family (Poaceae) as inferred from chloroplast DNA re- 
striction site variation. American Journal of Botany 80: 1444- 
1454. 

DEAM, C. C. 1940. Flora of Indiana. Indianapolis: Wm. B. Burford 
Printing Co. 

DORE, W. G. and J. MCNEILL. 1980. Grasses of Ontario. Research 
Branch, Agriculture Canada, Monograph 26. 

DOYLE, J. J. and J. L. DOYLE. 1987. A rapid isolation procedure for 
small quantities of fresh tissue. Phytochemical Bulletin 19: 
11-15. 

FASSETT, N C. 1951. Grasses of Wisconsin: the taxonomy, ecology, and 
distribution of the Gramineae growing in the state without culti- 
vation. Madison: University of Wisconsin Press. 

FLINT, R. E 1971. Glacial and quaternary geology. New York: John 
Wiley and Sons, Inc. 

GATES, E C. 1940. Annotated list of the plants of Kansas: ferns and 
flowering plants. Topeka: Kansas State Printing Plant. 

GLEASON, H. A. and A. CRONQUIST. 1991. Manual of vascular plants 
of northeastern United States and adjacent Canada. 2"'' Ed. New 
York: The New York Botanical Garden. 

CORNELL, R. J. and B. A. BöHM. 1985. A monograph of Boykinia, 
Peltoboykinia, Balandra and Suksdorfia (Saxifragaceae). Botani- 
cal Journal of the Linnean Society 90: 1-71. 

GOULD, K. J. and M. J. DONOGHUE. 2000. Phylogeny and bioge- 
ography of Triosteum (Caprifoliaceae). Harvard Papers in Bot- 
any 5: 157-166. 

GOULD, E W. and R. B. SHAW. 1983. Grass systematics. 2"'' edition. 
College Station: Texas A & M University Press. 

GRASS PHYLOGENY WORKING GROUP. 2001. Phylogeny and sub- 
familial classification of the grasses (Poaceae). Annals of the 
Missouri Botanical Garden 88: 378-457. 

GRAY, A. 1846. Analogy between the flora of Japan and that of the 
United States. American Journal of Science and Arts, series 2 
2: 135-36. 

GREUTER, W., J. MCNEILL, E R. BARRIE, H. -M. BüRDET, V. DEMOU- 

LIN, T. S. FiLGUEIRAS, D H. NiCOLSON, P. C. SiLVA, J. E. SKOG, 

p. TREHANE, N J. TURLAND, and D L. HAWKSWORTH. 2000. 
International code of botanical nomenclature (Saint Louis code). 
http://www.bgbm.fu-berlin.de/iapt/nomenclature/code/ 
SaintLouis/ 

HARVILL JR., A. M., T. R. BRADLEY, C. E. STEVENS, T. F WIEBOLDT, 

D. M. E. WARE, and D. W. OGLE. 1986. Atlas of the Virginia 
flora. 2"^ ed. Farmvüle: Virginia Botanical Associates. 

HiLU, K. W, L. A. ALICE, and H. LIANG. 1999. Phylogeny of Po- 
aceae inferred from matK sequences. Annals of the Missouri 
Botanical Garden 86: 825-851. 

HITCHCOCK, A. S. 1951. Manual of the Grasses of the United States 
(ed. 2, revised by A. Chase). Washington: U.S. Department of 
Agriculture. 

HONG, D. Y. 1993. Eastern Asian-North American disjunctions and 
their biological significance. Cathaya 5: 1-39. 

HSIAO, C, S. W L. JACOBS, N. J. CHATTERTON, and K. H. ASAY. 

1999. A molecular phylogeny of the grass family (Poaceae) 
based on the sequences of nuclear ribosomal DNA (ITS). Aus- 
trahan Systematic Botany 11: 667-688. 

HuNZiKER, J. H., A. F WULFF, and T. R. SODERSTROM. 1982. Chro- 
mosome studies on the Bambusoideae (Gramineae). Brittonia 
34: 30-35. 

JONES, G. N and G. D FULLER. 1955. Vascular plant of flhnois. 
Urbana: The University of Illinois Press. 

JONES, S. B. and N. C. COILE. 1988. The distribution of the vascular 
flora of Georgia. Athens: University of Georgia. 

KELLOGG, E. A. and C. S. CAMPBELL. 1987. Phylogenetic analyses 
of the Gramineae. Pp. 310-322 in Grass systematics and evolu- 
tion, eds. T. R. Soderstrom, K. W Hüu, C. S. Campbell, and 
M. E. Barkworth. Washington: Smithsonian Institution Press. 
 and L. WATSON. 1993. Phylogenetic studies of a large data 

set. I. Bambusoideae, Andropogonodae, and Pooideae (Gra- 
mineae). Botanical Review 59: 273-343. 

KoYAMA, T. 1987. Grasses of Japan and its neighboring regions: an 
identification manual. Tokyo: Kodansha. 
 and S. KAWANO. 1964. Critical taxa of grasses with North 

American and eastern Asiatic distribution. Canadian Journal 
of Botany 42: 859-884. 

LAKELA, O. 1965. A flora of northeastern Minnesota. Mirmeapohs: 
University of Minnesota Press. 

LEE, N S., T. SANG, D. J. CRAWFORD, S. H. YEAU, and S.-C. KIM. 

1996. Molecular divergence between disjunct taxa in eastern 
Asia and eastern North America. American Journal of Botany 
83: 1373-1378. 

LI, H. L. 1952. Floristic relationships between eastern Asia and 



2003] SAARELA ET AL.: TAXONOMY OF BRACHYELYTRUM 691 

eastern North America. Transactions of the American Philo- 
sophical Society N. S. 42: 371-429. 

LI, ]., A. L. BOGLE, A. S. KLEIN, and M. 1 DONOGHUE. 2000. Phy- 
logeny and biogeography of Hamamelis (Hamamelidaceae). 
Harvard Papers in Botany 5: 171-178. 

LowRY, P. P. 11 and A. G. JONES. 1984. Systematics of Osmorhiza 
Raf. {Apiaceae: Apioideae). Annals of the Missouri Botanical 
Garden 71: 1128-1171. 

MACFARLANE, T. D. and L. WATSON. 1980. The circumscription of 
Poaceae subfamily Pooideae with notes on some controver- 
sial genera. Taxon 29: 645-666. 

MAGEE, D. W. and H. E. AHLES. 1999. Flora of the northeast: a manual 
of the vascular flora of New England and adjacent New York. Am- 
herst: University of Massachusetts Press. 

MANCHESTER, S. R. 1999. Biogeographical relationships of North 
American Tertiary floras. Annals of the Missouri Botanical 
Garden 86: 472-522. 

MASSEY, A. B. 1961. Virginia Flora. Virginia Agricultural Experi- 
mental Station Technical Bulletin 155. Blacksburg. 

MOHR, C. 1901. Plant life of Alabama. Washington: Government 
Printing Office. 

OHWI, J. 1941. The tribe Agrosteae of Japan, excluding the genus 
Calamagrostis. Botanical Magazine Tokyo 55: 350-362. 
 . 1942. Gramina Japónica IV. Acta Phytotax. Geobot. 11: 

145-193. 
 . 1965. Flora of Japan. Washington: Smithsoidan Institution 

Press. 
OwNBEY, G. B. and T. MoRLEY. 1991. Vascular plants of Minnesota: 

a checklist and atlas. Minneapolis: University of Minnesota 
Press. 

PARKS, C. R. and J. E WENDEL. 1990. Molecular divergence be- 
tween Asian and North American species of Liriodendron 
(Magnoliaceae) with implications of fossil floras. American 
Journal of Botany 77: 1243-1256. 

PETERSON, P. M., J. CAYOUETTE, Y. S. N. EERDINANDEZ, B. COUL- 

MAN, and R. E. CHAPMAN. 2002. Recognition of Bromus ri- 
chardsonii and B. ciliatus: evidence from morphology, cytolo- 
gy, and DNA fingerprinting (Poaceae: Bromeae). Aliso 20: 
21-36. 

PILGER, R. 1954. Das system der Gramineae. Botanisches Jahr- 
bücher fur Systematik, Pflanzengeschichte und Pflanzengeo- 
graphie 76: 281-384. 

POHL, R. W. 1966. The grasses of Iowa. Iowa State Journal of Sci- 
ence 40: 341-573. 
 . 1978. Haw to know the grasses. Third edition. Dubuque: Wm. 

C. Brown Company Publishers. 
RADFORD, A. E., H. E. AHLES, and C. R. BELL. 1968. Manual of the 

vascular flora of the Carolinas. Chapel Hill: Uidversity of North 
Carolina Press. 

REEDER, J. R. 1957. The embryo in grass systematics. American 
Journal of Botany 44: 756-768. 
 . 1962. The bambusoid embryo: a reappraisal American 

Journal of Botany 49: 639-641. 
ROTHROCK, P. E. and A. A. REZNICEK. 2001. The taxonomy of the 

Carex bicknelli group (Cyperaceae) and new species for central 
North America. Novon 11: 205-228. 

ROULEAU, E. and G. LAMOUREUX. 1992. Atlas of the vascular plants 
of the island of Newfoundland and of the islands of Saint-Pierre-et- 
Miquelon. Quebec: Sain-Henri-de-Lévis. 

ROUSSEAU, C. 1974. Géographie floristique du Quéhec-Lahrador Que- 
bec: Les Presses de L'Université Laval 

SAARELA, J. M. and B. A. EORD. 2001. Taxonomy of the Carex backii 
complex (section Phyllostachyae, Cyperaceae). Systematic Bot- 
any 26: 704-721. 

SAEZ, L., and J. J. ALDASORO. 2003. A taxonomic revision of Cam- 
panula L. subgenus Sicyocodon (Feer) Damboldt and subgenus 
Megalocalyx Damboldt (Campanulaceae). Botanical Journal of 
the Linnean Society 141: 1\5-1W. 

SHOULIANG, C. and S. M. PHILIPS. In Preparation. Tribe 6: Bra- 
chyelytreae in Wu, Z., and P. H. Raven (eds). Flora of China. 
Vol 22 (Typhaceae-Poaceae). Beijing: Science Press, and St. 
Louis: Missouri Botanical Garden Press. 

SMITH, E. B. 1988. An atlas and annotated list of the vascular plants of 
Arkansas. 2"'' ed. Eayettville: University of Arkansas at Fay- 
etteville. 

SoRENG, R. J. and J. 1. DAVIS. 1998. Phylogenetics and character 
evolution in the grass family (Poaceae): simultaneous analysis 
of morphological and chloroplast DNA restriction site char- 
acter sets. Botanical Review 64: 1-85. 
 and . 2000. Phylogenetic structure in Poaceae sub- 

family Pooideae as inferred from molecular and morpholog- 
ical characters: misclassification versus reticulation. Pp. 61- 
74 in Grasses: systematics and evolution, eds. S. W. Jacobs, and 
J. Everett. Australia: CSIRO Pubhshing. 
-, G. DAVIDSE, P. M. PETERSON, E O. ZULOAGA, E. J. JUD- 

ziEWicz, and T. S. EILGUEIRAS. 2000. Catalogue of New World 
Grasses (Poaceae). http://mobot.mobot.org/W3T/Search/ 
nwgc.html 

STEBBINS, G. L. JR. and B. CRAMPTON. 1961. A suggested revision 
of the grass genera of temperate North America. Recent Ad- 
vances in Botany 1: 133-145. 

STEPHENSON, S. N. 1971. The biosystematics and ecology of the 
genus Brachyelytrum (Gramineae) in Michigan. The Michigan 
Botanist 10: 19-33. 

STEWARD, A. N. 1958. Manual of vascular plants of the lower Yangtze 
valley China. Corvalhs: Oregon State College. 

SwiNK, F. and G. WILHELM. 1994. Plants of the Chicago region. 4* 
Edition. Indianapolis: Indiana Academy of Science. 

SWOFFORD, D L. 1999. PAUP* 4.0 (beta version). Computer pro- 
gram and documentation distributed by Sinauer, Sunderland, 
Mass. 

TATEOKA, T 1957a. Notes on some grasses. IV. Systematic position 
of the genus Brachyelytrum. Journal of Japanese Botany 32: 
111-114. 
 . 1957b. Proposition of a new phylogenetic system of Po- 

aceae. Journal of Japanese Botany 32: 275-287. 
 . 1960. Notes on some grasses. X. Some thoughts on Fes- 

tuceae, Festucinae with special reference to their morphology. 
Canadian Journal of Botany 38: 951-967. 

TERRELL, E. E., P. M. PETERSON, J. L. REVEAL, and M. R. DUVALL. 

1997. Taxonomy of North America species of Zizania (Po- 
aceae). Sida 17: 533-549. 

THOMAS, R. D. and C. M. ALLEN. 1993. Atlas of the vascular flora of 
Louisiana. Volume 1: Ferns and fern allies, conifers, and monocot- 
yledons. Baton Rouge: Moran Colorgraphic Printing. 

TiFFNEY, B. H. 1985a. Perspectives on the origin of the floristic 
similarity between eastern Asia and eastern North America. 
Journal of the Arnold Arboretum 66: 73-94. 
 . 1985b. The Eocene North Atlantic land bridge: its impor- 

tance in Tertiary and modem phytogeography of the north- 
ern hemisphere. Journal of the Arnold Arboretum 66: 243- 
273. 

TsvELEV, N N. 1989. The system of grasses (Poaceae) and their 
evolution. Botanical Review 55: 141-203. 

TUCKER, G. C. 1988. The genera of Bambusoideae (Gramineae) in 
the southeastern United States. Journal of the Arnold Arbo- 
retum 69: 239-273. 

VAN DEN BERG, R. G, G J. BRYAN, A. DEL RIO, and D M. SPOONER. 

2002. Reduction of species in the wild potato Solanum section 
Petota series Longipedicellata: AFLP, RAPD and chloroplast SSR 
data. Theoretical and Applied Genetics 105: 1109-1114. 

VON DoHLN, C. D, U KuROSU, and S. AoKI. 2002. Phylogenetics 
and evolution of the eastern Asian-eastern North American 
disjunct aphid tribe, Hormaphidini (Hemiptera: Aphididae). 
Molecular Phylogenetics and Evolution 23: 257-267. 

Vos, P., R. HoGERS, M. BLEEKER, M. REIJANS, T. VAN DE LEE, M. 



692 SYSTEMATIC BOTANY [Volume 28 

HoRNES, A. FRIJTERS, J. POT, J. PELEMAN, and M. KUIPER. 

1995. AFLP: a new technique for DNA fingerprinting. Nucleic 
Acids Research 23: 4407-4414. 

WATSON, L. and M. J. DALLWITZ. 1992. The Grass Genera of the 
World. UK: CAG International,Walhngford. 

WEN, J. 1999. Evolution of eastern Asian and eastern North Amer- 
ican disjunct distributions in flowering plants. Annual Re- 
view of Ecology and Systematics 30: 421-455. 
 . 2000. Internal transcribed spacer phylogeny of the Asian 

and eastern North American disjunct Aralia sect. Dimorphan- 
thus (Arahaceae) and its biogeographic implications. Inter- 
national Journal of Plant Sciences 161: 959-966. 
 . 2001. Evolution of eastern Asian-eastern North American 

biogeographic disjunctions: a few additional issues. Interna- 
tional Journal of Plant Sciences 162(6 Suppl.): S117-S122. 
 and R. K. JANSEN. 1995. Morphological and molecular com- 

parisons of Campsis grandiflora and C. radicans (Bignoniaceae): 
an eastern Asian and eastern North American vicariad spe- 
cies pair. Plant Systematics and Evolution 196: 173-183. 
 and S. SHI. 1999. A phylogenetic and biogeographic study 

of Hamamelis (Hamamelidaceae), an eastern Asian and east- 
ern North American disjunct genus. Biochemical Systematics 
and Ecology 27: 55-66. 
 , R. K. JANSEN, and K. KILGORE. 1996. Evolution of the east- 

ern Asian and eastern North American disjunct genus Sym- 
plocarpus (Araceae): insights from chloroplast DNA restriction 
site data. Biochemical Systematics and Ecology 24: 735-737. 
 , P P LOWREY, J. L. WALCK, and K. -O. Yoo. 2002. Phylo- 

genetic and biogeographic diversication in Osmorhiza (Api- 
aceae). Annals of the Missouri Botarúcal Garden 89: 414•428. 

WHERRY, E. T., J. M. FOGG JR., and H. A. WAHL. 1979. Atlas of the 
flora of Pennsylvania. Philadelphia: Morris Arboretum of the 
University of Pennsylvania. 

WHHCHER, I. N. and J. WEN. 2001. Phylogeny and biogeography 
of Corylus (Betulaceae): inferences from ITS sequences. Sys- 
tematic Botany 26: 283-298. 

Wu, Q. -X., G. M. MUELLER, F M. LUTZONI, Y. -Q. HUANG, and S.- 
Y. Guo. 2000. Phylogenetic and biogeographic relationships 
of eastern Asian and eastern North American disjunct Suillus 
species (Fungi) as inferred from nuclear ribosomal RNA ITS 
sequences. Molecular Phylogenetics and Evolution 17: 37-47. 

WuNDERLiN, R. P. 1998. Guide to the vascular plants of Florida. 
Gainesvflle: University Press of Florida. 

XiANG, Q. -Y, D. E. SoLTis, p. S. SoLTis, S. R. MANCHESTER, and 
D. J. CRAWFORD. 1998. Timing the eastern Asian-eastern 
North American floristic disjunction: molecular clock corrob- 
orates paleontological estimates. Molecular Phylogenetics 
and Evolution 15: 462-472. 

YATSKIEVYCH, G. 1999. Steyermark's Flora of Missouri. Volume 1: re- 
vised edition. St. Louis: The Missouri Botanical Garden Press. 

YiNG, T. -S., S. TERABAYASHI, and D E. BOUEFORD. 1984. A mono- 
graph of Diphylleia (Berberidaceae). Journal of the Arnold Ar- 
boretum 65: 57-94. 

Yoo, K. -O., P. P. LowREY, and J. WEN. 2002. Discordance of chlo- 
roplast and nuclear Ribosomal DNA data in Osmorhiza (Api- 
aceae). American Journal of Botany 89: 966-971. 

ZHANG, W 2000. Phylogeny of the grass family (Poaceae) from 
rpll 6 intron sequence data. Molecular Phylogenetics and Evo- 
lution 15: 135-146. 


