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studies  show  C.  sanguinolentu  iH  •  <  m  1  3<onomically



Cyperus sanguinolenlih is highly vaiiable. Kukenthal (1935-1936) segregated five
varieties and named seven forms, including six under the typical variety. Kukenthal's
(1935-1936) infraspecific taxonomy of Csanguinolentus is difficult to use, since he pro-
vi.ied nan has sevs nor paiallel oescaptions ol the l axa. Kern (loop (loaned tour s^Pspe
eies, including ihe typical one, for Malaysia, and others (e.g., Ohwi 1965; Haines & Lye
1977)  have  treated  i  I  in  i  I  n  ih  i  i  hi  I  m|  inftaspecific  taxono-
mies of Kukenthal (1935-1936) and Kern (1974). Further research on this widespread
and variable species throughout its range is needed for a more complete understand-
ing of its infraspecific variation; however, such is beyond the scope of our study to deter-
mine  the  range,clMn  i  i  i  i  I  ti  I  ,  tat  i  M  ,  i  in

Its bifid style and lenticular achene with achonn angle adjacent to rachilla clearly
place Csanguinolentus into subgenus Pycreus. Clarke (1 894, 1 908) segregated Pycreus as
a genus and treated the taxon as Pycreus songuinolentus Nees in subgenus Reticulatae
section Vestitae. Kukenthal (1 935-1 936) adopted a broader definition of Cyperus, incor-
porating this taxon into ubgonu '■> a eetion \(/A ./(/ of that oenus.The floral scales
of  Csanguinolcntt,  n  I  in  dium  no  n  II  I  i  I  nooves  (or  sulci)  typi-
cal  of  section  Sulco  ml  s  it  eait  pith  i  'i  blood-red  floral  scale  pigmenta-
tion.  Although  some  a^  .on  n  tm  i  i  I  a  i  o  loetghebeur  1986,  1989;  Adams
1994;Bruhl 1995) fragment Cyperus and segregate Pycreus at the rank of genus, we have
followed  the  more  conservative  generic  taxonomy  of  Kukenthal  (1935-1936)  and

& Lye 1 977;Tucker 1 983, 1 987, 1 994).
In  1977,  Thieret  described  a  ne\  pecies,  C".  /o  /on.  hum  specimens  he  col-

lected  at  two  close  sites  in  Tangipahoa  Parish,  Louisiana.  Thieret  (1977)  placed  C.
louisianensis  in  subgc  nu  ,  a  m  t  i  it  nuihni  h  lumolentus,  and  pro-
vided several contrasting chaiacteristu s separating it Horn Csanguinolentus (Table 2)
andadichotomous  K  listinuuishii  i  it  fi  an  relate  I"  ith  m  a  in  species  in  subge-
nus Pycreus. Cyperus louisianensis was listed by the Department of Interior, United States
Fish  &  Wildlife  Seivic  r  in  ,  in  ni  unn,  i  1  in  i  nt  d  species  (Anony-
mous 1993). Until Bryson and Carter (1994) showed it was widespread and weedy in
southern  Mississippi  ,  ,  ,  -  ^  •  i,  th  oiuht  t  ^  he  a  narrow  endemic  restricted  to

In 1993,the first autho
to  prepare  a  status  survey  ho  as  iana  >  ^hich  provided  th.  initial  financial  supp
for this study.The ma|.n i .  i  1 1 i- i  't it a .r ,<o .sea t, i  ,  af a Iditional population:
Clouisianensis  and  additional  .  II  r  I  hat  ao  ie  it  tatus  as  a  potenti
rare  plant,  and  to  examine  its  taxonomic  relationship  with  the  Old  World  weec
songuinolentus. In this report, we provide a complete record of our field and herbarh
investigations  intuth  ti  tin  unno  I  i  ir  lta>unon  a  I  P  i  hi|  of  '  .  ea  '
vith i < mguinolentus.
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MATERIALS AND METHODS

studies.— Systematic intensive field surveys for C. louisianensis populations in south-
m Louisiana and southern Mississippi were made by the authors during the peri-
5-21 September 1993 and 14-1 8 October 1993. Subsequently, the authors have

arch sporadically for this taxon when time and circumstances have al-
lowed. Thieret's (1977) published account and more recent collections from the type
locality with additional documentation, kindly provided by Nelwyn Gilmore, Louisiana
Natural Heritage Program, were used to relocate the holotype locality in Tangipahoa
Parish, Louisiana. Attempts to re-locate Thieret's paratype locality were unsuccessful, which
is not surprising since habitat in the vicinity of this site was substantially altered by high-
way and commercial construction activities.Observations at the holotype locality showed
the species to be locally  abundant along the margin of  a  shallow artificial  pond and
nearby ditches in the flatwoods, habitat greatly altered by humans. Searches of potential



habitat began outward from the holotype locality.  Habitat descriptions,  estimates of
population size,and voucher specimens were made when populations were found.

Greenhouse studies.— Transplants and plants of Clouisianensis started from seeds
were maintained under . r m r ill. I it litmus in a greenhouse at the United States De-
partment of Agriculture, Agricultural Research Service, Jamte Whitten Delta States Re-
search  Center  it  Slot  n  l.  i  i  i  ,  i  )\  m  m  u  ih  J  nt  by  the  second  au-
thor  were  made  in  order  to  understand  better  the  life  history  and  phenology  of  C.
louisianensis, especially to determine whether it is annual or perennial.

In greenhouse experiments, seeds of Clouisianensis were sewn in flats on top of a 6
cm-deep mixture of a Bosket silt loam soil (Mollic Hapludaf) and sphagnum (50% v/v) in
the first week of March, June, September, and December in 1994, 1995, and 1996. Trays
were  watered  from  beneath  to  prevent  seed  and  soil  disturbance.  Individual  C.

'<<  (inciiM  (idliiHi  v  i  m  ml  '  t«  mnsplantmi  into  .  in  diameter  pots  and
watered from beneath.The greenhouse was maintained at 30 to 35° C day and 25 to 30°
C night, at 60 to 75% relative humidity, and without supplemental lighting. In 1 994 and
1995,  flowering  ami  hum  i  1  1  i  I  ,  m  transplanted  from  several  sites
in  I  I  ii  ^  unty,  I  i  (  |  ii  l  i  I  inmi  in  I  n  i  I  n  i  I  I  mil  irn  U  i
pots and maintained under the same greenhouse corn I it inns m [Tints grown from seeds.
Data were taken on date of seedling emergence, date of flowering and fruiting, and
plant longevity.

Herbarium  and  morphometric  studies.—  Specimens  I  louisianensis  and  C.
sanguinolentus were borrowed from selected herbaria (BRIT,GH,MO, NY and US) in order

sanguinolentus. Quantitative data on the achene characteristics used by Thieret (1977)
W)  distinct  ii  in  lorn  an,  ,  Ik  m  '  >an  itiinoh  nlu  '  k  m  1  <  fiom  lln  se  ■  pnt  iiiipii
and from our own collections. Five achenes from each of 1 3 specimen
and 20 specimens of C sanguinolentus were examined. A Bausch & L
(6X-30X) dissecting microscope with ocular micrometer was used to measure various
achene dimensions (Table 3, Fig. 1), and ratios (Table 3) derived from these measure-
ments were used to analyze differences in the plane shapes of achenes used by Thieret
(Table 2) to distinguish Clouisianensis and C smm,, - n muni I mloase 1 1.21 (Anony-
mous 1996) was used to analyze these data statistically and to construct scatter dia-
grams  for  comparing  variation  in  r  lot  ianensi  ind  I  n!u  Representative
spikelets  from  selected  specimens  were  photographed  using  an  Olympus™  SZ40
stereozoom dissecting microscope eguipped with a Kodak™ DC1 20 zoom digital cam-
era. Our more numerous recent collections were used with Thieret's (1977) original de-
sc ription and type materials to prepare a revised description and an illustration.

RESULTS

Distribution and ecology of Cyperus louisianensis— Since 1993, our field surveys have
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Greenhouse  observations  —In  greenhouse  experiments,  C.louisian  plant
emerged from mid- and late May until mid-September each year; plants flowered from
late August until mid-December, with peak flowering in early September to early Octo-
ber; and plants subsequently Iniimd > j>< ■ , ', . mvns/s plants emerging later in the
year were shorter at flower initiation than those emerging earlier, suggesting that C.
louisianensis is photoperiodic. Most of our field collections were made from September
16 through December 9 (see specimen citations lot the U.S.A.), with peak fruiting ob-
served and mature plants collected in mid-October; however, a few fruiting plants were
observed  and/or  collected  in  April  and  Ma\  foll>  in  i  >i  mild  '.-.inter  (1993-1994).  If
indeed C. louisianensis is photoperiodic, this may account for the few collections of it
from May until mid-September by us and by other botanists. All C. louisianensis plants
transferred into the greenhouse from the field and those grown from seeds in green-
house experiments died shortly after fruiting, showed no evidence of c

Relationship with Cyperus sanguinolentus— Jhlerei (1 977) was limited by a small
number of specimens collected from only two sites located less than 1 miles apart.Our
larger sample from a wider geographical area shows that C. louisianensis is more variable
than previously thought in the diagnostic achene characters used byThieret (1977) to
separate it from C. sanguinolentus. Figure 2 shows some of the spikelet variation ob-
served in herbarium specimens of C sanguinolentus and C. louisianensis. Of the numer-
ous specimens of C.sanguinolentus we have examined from throughout the Old World,
certain ones from Japan [e.g., M. Furuse s.n„ 30 Sep 1 959 (GH); M. Furuse s.n., 1 1 Oct 1 960
(GH); Hutoh 1 1517 (NY); Okamoto NSM 584 (BRIT, NY)] are indistinguishable from C.
louisianensis in general and in spikelet (Fig. 2) and achene characteristics used byThieret
(1 977). Our field and herbarium observations show considerable variation in the degree
of development of pigmentation and sulcus in floral scales. At least some of the variation
in floral scale pigmentation appears related to photopenod and temperature. Field ob-
servations in the southeastern United States show that in mid-September the floral scales
are  typically  pale  with  only  faint  pigmentation,  and by  mid-October  they  are  deeply
pigmented (cf. Figs. 2A and 2B). Opposite sides of an individual spikelet may also vary
greatly  in  pigmentation  (cf.  Figs.  2G  and  2H).  Scatter  diagrams  (Figs.  3-6)  show  C.

C.sanguinolentus are indistinguishable with regard to the critical achene

i)IS( USMON

Cyperus louisianensis is widely distributed in the coastal plain <
States and is often locally abundant in habitats subject to periodic artificial disturbat
and maintenance. Distribution, frequency, and habitat of C.louisianensis are indicative
a semi-aggressive weed, not of a narrow endemic species. Furthermore, it appears t
the  range  of  this  taxon  is  apparently  expandin  j  in  in  >uth<  rn  nil  I  lah
that its dispersal has possibly resulted in part from road construction and maintenai
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Fig. 2. Spikelet variation in (yperussanguinolenl
U.S.A., 18 October 1993, Carter 11 562. -C. U.S./
7 7577.-F. China, 7sang20665.-G&H. Opposite

iandf.tou«/flnens/5.-A.U.S.A.,16September1993,fflrte/-77i«.-B.

ides of same spikelet, Japan, K. Okamoto NSM 584. Scale bar = 1 mm.
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activities, as suggested for C entrerianus Boeck. (Carter 1990). At Kings Bay Submarine
Base, where extensive populations were found in Camden County, Georgia, road rights-
of-way are maintained by work crews traveling from Alabama under contractual service
agreements with the Department of Defense (pers. comm., R. Wilkerson).Thus, it is pos-
sible that achenes of Clouisianensis were accidentally dispersed into Georgia from Ala-
bama, or elsewhere, with the transport of mowing eguipment.

Thieret (1977) distinguished Clouisianensis from C.sanguinolentus based on its more
overlapping floral scales and its more elliptical and more flattened achenes (Table 2).
Our results indicate the New World populations called Clouisianensis are encompassed
within the total range of variation exhibited by the more variable widespread Old World
weed, C. sanguinolentus, and are most similar to certain specimens from Japan. Further-
more, as shown in Figures 3-6, the United States specimens are less variable than those
from  the  Old  World,  which  is  consistent  .-  ii'  i  u  hIm  puru  if  I'  (Mayr  1  942;  Davis  &
Heywood 1 973) and would be expected in a case of accidental long-distance dispersal.
Although typification of  the  plethora  of  synonyms and accepted infraspeciftc  names
under C.sanguinolentus (Table 1 ) is beyond the scope of this study, it appears the United
States specimens are closest to C.sanguinolentus var. sanguinolentus {fide Kukenthal 1 935-
1936) or C.sanguinolentus ssp. sanguinolentus {Me Kern 1974).

The presence of C.sanguinolentus in the southeastern United States is not unex-
pected for the following reasons. (1) It has been cited as an agricultural weed in the
Eastern Hemisphere (Mingyuan&Dehu 1970; Kern 1974;Kuhn 1982;Holm etal. 1991). (2)
Reed (1977) listed it  among foreign weeds posing "potential  problems in the United
States." (3) There are numerous other examples of weedy Cyperus spp.and other sedges
in the southeastern United States introduced from Asia or elsewhere (Carter 1 990;Bryson
& Carter 1 992; Bryson & Carter 1 994; Carter et al. 1 996; Carter & Bryson 1 996; Bryson et al,
1996;Bryson et al. 1997; McKenzie et al. 1 998). (4) Krai (1971) reported Fimbristylis spp.
(Cyperaceae), common in current and former rice-growing areas of the United States,
that were likely introduced from Asia with rice {Oryza sativa L) agriculture. (5) Histori-

dant (Anonymous 1959, 1982).

CONCLUSIONS

Cyperus louisianensis is much more widespread than previously thought (Thieret 1 977;
Bryson & Carter 1994). It is locally common in southern Mississippi and southeastern
Louisiana, and satellite populations have been found in southern Alabama and south-
eastern Georgia. Its habitat and freguency are characteristic of a weed,and its range and
freguency are likely to increase, particularly in the outer Coastal Plain of the southeast-

Specimens of C. louisianensis from the United States are morphologically indistin-
guishable from certain Old World specimens of C.sanguinolentus. Thus, we think the two
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CyperussanguinolentusVahl, Enum.PI. 2:351. 1805. Pyaeu^ <• i - - om ikkfJ. > Linn * >
l  0^18^'  I  ilfj[|*ii  |  N  '  H  .1  ■  I  i  •[  M  i  ,  •  )  10  ft,  Oct  1894,  Gamble
/5//7(L)[typ.cons.prop.,Kukkonen 1995],

Cyperus louisianensis J.W.ThiereL, Proc. Louisiana Acad. Sci. 40:23. 1 977,Typf: U.S.A. Louisi-
ANA.Tangipahoa Parish:ca.7 mi E of Ponchatoula, along road to Lee's Landing, 1 Oct
1 972, Thieret 33585 (Holotype: GH!; Isotypes: DUKE, KNK, LAF, NC, OS). Paratypes: U.S.A.
I  i  iTangipil  i  L  .ii  h  i  in  tk  i  I  *  'i  M  uh  i  '  ii  II-  highwayandroad
to Lee's Landing, ca. 7 mi I of Ponchatoula, 18 Oct 1970, Thieret 32609 (DUKE, GH!,

Annual  herb,appt  hii  i  i  I  m  i  1  |  I  ^  |i  i  n  '  iecumbent  vegeta-
tive  lateral  branches  from  lower  nodes.  Stems  (6.5-)12-38(-60)  cm  long,  0.7-2.0  mm
wide, trigonous. Leaves (1 -)3-7; bases sheathing; blades linear, (3-)5-1 1 (-1 6.5) cm long,
(1-)2-3.5  mm  wide.  Primary  inflorescence  bracts  2-3(-4),  linear;  longest  (1-)3-12(-19)
cm  long,  1-3  mm  widt  nfkm-  u>  teimnii  mo  .  mn.  u  apitate,  or  with  1-3
pedunculate  rays  to  4  cm  It  10(-15)  mm  long,
2.2-3.0 mm wide, with 8-32 floral scales. Floral scales mostly closely imbricate, membra-
nous, ovate, 1.8-2.7 mm long, carinatc; kecd qrrtMi, 3 5 nerved; sides variable in color,
usually variegated whitish, reddish brown to sanguineus, each with a narrowly elliptic
translucent  sulcus  d>  -id-  g  in-i  -  lihfuin,  itani  ul  n  tenerally  becoming
more conspicuous late season. Stamens 3;anthers 0.3-0.6 mm long. Style bifid one-third
to one-half its length stigmas exseited <\t hem lent inula i In. onvex, 1.0-1.4 mm long,
0.6-0.9  mm  wide,  0.3-0.5  mm  tin.  I  elliptii  loobovnk  uall  isymmetrical  near  apex
al  i  i  id<  adj  icent  u  rachiila  ,uda  e  retk  ul  it.  irayish  i  i  vn  to  brown.  Fig

>''  'otio'  j"/'s,'o'-  '.ik  I  oimi'ii'.,  .  -  ,  <j  m  tropical  and  subtropical  re-
gions of the Eastern Hemisphere; central and eastern A
donesia, Malaysia, Philippines, Australia, and eastern A
coastal plain of the southeastern United States of Nort

Georgia  (rig.  8).  In  tin  utln  t  n  i  I  ink  ottei  ko  ii\  uninon  and  weedy  in

Phenology.  —  In  tin  n,  ■  i  k  ru  '  k  t>  d  it-  tl  •  -  in  i  it  I  tit,  tin  i  In  m  -  |



/SC). Mobile Co.: Mobile, Battleship Part

ivsaj!
Carter i
James Madison Rd., 25 Oct 1 996, Carter 13940 (VSC); ca. 200 m S jet. U.S.S. Henry L. Stimson Dr. and
U.S.S. Kamehameha Ave., U.S.S. Kamehameha Ave., 25 Oct 1 996, Carter 1394 1 (VSC); 0.09 mi N jet.
U.S.S. Daniel Webster Rd. and U.S.S. Benjamin Franklin Rd., U.S.S. Daniel Webster Rd., 25 Oct 1 996,
Carter 13954 (VSC); ca. 300 m E Franklin Gate, S side U.S.S. Benjamin Franklin Rd.,4Dec 1996,Carfer
13962 (VSC). LOUISIANA. St. Tammany Parish: Goodbee, 1 2 Oct 1 960, Hebert 377 (MISS); Hwy. US
1 90,0.35 mi E jet. Hwy. US 1 90 and LA 1 077 in Goodbee, 1 8 Sep 1 993,Carter 1 1367 (VSC); Slidell, Hwy.
US 1 90E, 0.84 mi W jet. Hwy. US 190E and 1-1 0,1 5 Oct 1993, Carter 11490 (VSC); Slidell, ICC Railroad
right I u i) I I miHi i II LA 433 and US 11, 15 Oct 1993, Carter/ 7505 (VSC); Slidell, Hwy. US
1 90, 0.1 mi W jet. Hwys. US 190 and US 11, 16 Oct 1993, Carter 775 1 ' " lidellH n l< '
mi W jet. Hwys. US 1 90 and US 1 1 , 1 6 Oct 1 993, Carter 1 1540 (VSC); Lacombe, Hwy. US 1 90 at Tran-
quility Road, 16 Oct 1993, Carter 1 1541 (VSC); Slidell, Hwy. US 1 1,250 ft. S jet. I Iwy. us n lJMl K .nnllo
Avenue, 17 Oct 1993, Carter 11558&Bryson (VSC), Brysonl3218& Carter (ctb, VSC); Slidell, Hwy. 1-1 0,S
jet.  Hwys.  I-10  and  US  190,  17  Oct  1993,  Carter  7  756  7  &Sryson(VSQ  lid  II  10.n
533, 17 Oct. 1 994,8rysor) 14565&MacDonald (ctb, VSQ.Tangipahoa Parish: ca.7 mi SEPonchatoula,
ca. 1 mi N Lees Landing, 1 6 Nov 1 989,Gilmore 3977 (VSC), Gilmore 3978 (ctb, VSC); 1 9 Sep 1 993, Carter
1  1374  (VSC)  Ponchato  I  II  I  i)  n  I  j  t  I  \  .  II  till  re.  t  17  Sep  1993,Carfer
1 1355 (VSC); Ponchatoula, Hwy. LA 22, W jet. Hwy. LA 22 (E. Pine Street) and West Street, 1 8 Sep 1 993,
Carter 1 1372 (VSC). MISSISSIPPI. Hancock Co.: Hwy. MS 43, 0.44 mi N jet. Hwy. US 90 and MS 43 in
Waveiand, 16 Sep N f) i irt \2\ C) 08 mi N jct.US90 and MS 43 in Waveiand, 16 Oct 1993,
Bryson 13166& Carter (ctb, SWSL,VSC), 1 7 May 1 994, Bryson 13535 (ctb, VSC); Hwy. MS 43, 5.25 mi E jet.
Hwys. MS 43 and 1-59 in Picayune, 1 8 Oct 1 993, Carter 1 1 567 & Bryson (VSC), Bryson 13265 & Carter
(ctb, SWSUVSC); 9.0 mi NW jet. Hwys. 43 and 603 in Kiln, Hwy. MS 43, pipeline crossing, 1 8 Oct 1 993,
Carter 11 568 & Bryson (VSC); 17 May 1994, Bryson 13542 (ctb, VSC); 21 Oct 1997, Bryson 16217 (ctb,
SWSL,VSC);NofKiln,0.6mi.Sjct.ofHwys.MS43andMS603,18Oct 1993,/3ryson 1 3267 & Carter (ctb,
SWSLi  hln  H  M  \  '"hi  t  I  MS  43  and  MS  603,  18  Oct  1993,  Carter  1  1569  &  Bryson
(VSC); Kiln, Hwy. MS 43, vicinity Shifalo Baptist Church and Kiln Post Office, 1 8 Oct 1 993, Carter 1 1570
&Bryson (VSC), Bryson & Carter 13268 (ctb, SWSL, VSC); 21 Oct 1 997, firyson 762/6 (ctb, VSC); jet. of
Hwys. MS 43 and l-l between Kiln and Waveiand, 1 8 Oct 1 993, Carter 1 1571 & Bryson (VSC); SE jet.
Hwys. LI and MS 43, 1 8 Oct 1 993, Bryson & Carter 13271 (ctb, SWSL, VSC), 1 7 May 1 994,8ry5on 13534
(ctb, VSC); E of Picayune, 5.8 mi E jet. Hwys. 1-59 and MS 43, 1 6 Oct 1 994, Bryson 14537 &MacDonald
(ctb, SWSUVSC); Mississippi Welcome Center, SE jet. Hwys. 1-10 and MS 607, 17 Oct 1994, Bryson
14567 & MacDonald (a\ ' I ( i hln, NW jet. Hwy.MS 43 and Kiln-Delisle Road, 17 Oct 1994,
Bryson 14597 & MacDonald (ctb, SWSL, VSC); Waveiand, Nicholson Avenue, 0.2 mi S jet. Hwys. US 90
and MS 43, 1 8 Oct 1 994, Bryson 14608 & MacDonald (ctb, SWSL, VSC); Waveiand, Central Avenue,
between Central Avenue and RRjustW Washington Street, 1 8 Oct 1 994,Bryson 1 461 0& MacDonald
(ctb, SWSL, VSC); Waveiand, NW jet. Hwys. US 90 and MS 43, 7 Dec 1 994, Bryson 14709 (ctb, SWSL,
VSC); Waveiand, NW jet. Hwys. US 90 and MS 43, 21 Oct 1 997, Bryson 162 14 (ctb, VSC), 20 Nov 1 998,
Bryson 16939&Sudbrink (ctb, SWSL, VSC); Waveiand, 1.2 mi S Hwy. US 90 on Nicholson Avenue, then
1.6 mi Eon Central Avenue,21 Oct 1997,Sryson 762 75 (ctb, SWSUVSC). Harrison Co.:Orange Grove
Community Center Park,W Hwy. US 49, 0.3 mi N jet. Hwys. US 49 and 1-1 0,1 6 Oct 1 993, Bryson 13164
& Carter (ctb, SWSL, VSC), Carter 11544& Bryson (VSC); Orange Grove, Hwy. US 49, 1 .1 mi S jet. Hwy. US
49 and O'Neal Road, 1 8 Oct 1 993, Bryson 13276 (ctb, SWSL, VSC); N Gulfport, Harrison Drive, 0.3 mi W
ict. Harrison Drive and Ml. King Jr. Blvd., 18 Oct 1993, Carter 1 1574 (VSC);Popps Ferry Road, 3.32 mi



Wjct.PoppsFerryRo.nl  II  |i  t  ill  I  il  nil  O  ,  t  ,  llU  ,  n  7(VSC),NW
jet.  Hwys.  1-10  and  US  19,  18  Oct  I  1  "'  i  il  W  I  \  u  I  .  i  I  (  k  h  SE  jet.  Klondyke
and Commission Road, 18 Oct 1994, Bryson 14606 & MacDonald (ctb, SWSL, VSC). Jackson Co.:
Pascagoula,SE jet. Washinc uon Ave, and louisc M.,vk. Bayou Casotte,T8S R5W517, 16 Sep 1991,
Bryson  11  032  (ctb  N\  N  i  I  ef  i  t  <n>  i  I  «  firm  Road  2  mi  N
jet.  Old  Fort  Bayou  Road  and  Rosefarm  Road,  1  8  (A  I  '-<-  ,m  -  '  ^  .  {  ,  ,  „  ,  „,
miWjct.OldFortbi\oul  r.nhl  iM  i  ,,11  t  Mo  /  /580  (VSC);  vicinity
St.  Martin,  Old Fort Bayou Road, 0,19 mi I  it  'til  r  M i  I  il  1,  Ii  > \  Jacket Drive,  18 Oct
1  993,  Carter  J  /58/  (V'.c  h  i  iouIj  M  i  m  I  >  1  /  /  *  ,',  ,/  1  u  lb,VSC);Moss  Point,
SEjct.Hwys.HOandM  In  tl  1  '  il  I  V  O  I  atimo  1  2  mi
N jet. I Iwys. II and M n()n I ' mi N linker mil ( ook Road alonu lm ker Road, 16 Oct 1994,
Bryson!  4559  &  Ma,  IX  n  Ml  \\  I  \  •  <  I  ,  ,  ,  ui  t  n  1  1  m  -  I  mi  Wjct  of  Hwys.US  90
and  MS  63,  6  Nov  PM  ,  ,  ,1  LiNOum  pnngs,  Hwy.  1-10,  E  mi
marker 50, 1 9 Oct 1 994,Bryson 14636 (ctb,SWSL,VSC). Pearl River Co.: Picayune, Hwy. MS 43,0.50 mi
Wjct.Hwys.MS43and  1  u  1'  a  <  son  16874  &  Sudbrmk
(ctb,  VSC);  Picayune,  Iron  nv  t  ,d  ,  H.\  '  <•  m  N  M  -  M  1  and  I  59,  18  Oct  1993,
Bryson  13222  &  Car  k  <  i  o  L  on  ,  >  (  >,\  \  i  m,  Bryson  16900  &
Sudbrmk  (ctb,  SWSL  VM  No  M  n  «  ,  >  il  |  i  )  Picayune,  N  side  of
I  1  1  )  n  vi  I  .11  v  \l  1  i  II  I  1  )  v  k  uttr  (ctb  SWSL,  VSC);

Picayune, SW jet. Hwys. 1-59 and MS 43 S, 19 Oct 1 994, Bryson 14634 (ctb, SWSL, VSC); Picayune, 21
Oct  1  997,  Bryson  h  ■  •  .  ■  Stone  Co.:  Wiggins,
I  rlC  l  1  '  in.  I  ri  i  \  r  1"  <  -  ,  ,  ,  Mctb.VSC).

EURASIA.  RUSSIA,  ii  I  I  n  '  h  I  \  I  |h,  t  p  1929,  Baianova  647
(NY).  BHARAT  (INDIA).  h<  n  ml  >  u,  lh  nlntri  1  r  ml  n.  ar  Dandiganahalli,

Ambala,  2-10-196  >ahlgam,  16  Aug
1920,  Stewart  &Stewan  I  r  n  i  n  I  )  tl  I  ik  i  Nnl  '1  u  o  /  (NY)  Kulu,  Rotang
i'.r/,'M'P  I  «  ||  PAKISTAN.  Bain  Ian  <  a  1  5  mil  Skmdu  all  (a  7500  ft,  26  Aug  1955,
I/Vebsfer6585  (GH)  sk  aid  u  i  hi  k  kill  m  ,  '  k  ,  n  n  i  mqa  Valley  and  road  to
NangaParbat,bek  NEPAL.  Kali  Gandaki,

) Aug 1954, Stainton,
Sykes&  Williams  7591  (NY);Bongakhani,22  Aug  H5  1  '  f  .,  ,o,j  (BRIT,NY);Aruna
Valley,  Sedua,  NW  of  k,  n  (  1  fj  i  hi  ii  \pr  1953,  Gardner  141
(NY);  Argam,  near  Pokloni,  1  1  1  4  ,~,  -.1'  ,<<•  N  ,  hjarkut  District,  Maina
gaon,12Aug 1979,Ro7far)onc/ara&/?oy45S5(NY),Rukun,M it ion m- H nop 1982, Raphandara
& Malla 6535 (NY); Sindjuli District, Patlebhanjyanq Din I > . j. o hajbhandara 3343 (NY);
Dolakha  District,  hamuli  iq  ir  r  >  Hum  In  Jul  I"  /  n  ,  o  ,  ,  ,  I  j\  )  CEYLON.  Amparia
District,  Senanaikc  >  im  i  Ir  hi  i  I  I  I  M  -  I  i  I  m  i  ")  L»e  1  L  U
Comanor690 (NY); ( . nlial I'm i nC e K inch I > ,Uu i ca r . mi SE Gampola, 24 Oct 1 974, Davidse &
Sumithraarachchi  7924  (NY);Sabaraqar  lit  |[  i  ivaya,22  Oct  1974,

Heart &Cooray 13460 (\ {) mpoai Distr i onanaik. n hn Padagoda, 6 Feb 1971, Koyama &
Balakrishnan  13983  (NY).  CHINA.  Prov.  H  i  m  h  h  Hi  khov  Hunan  Sheng,
XinningXian  Ziyun  Inn  \  1  c4  |  H  j  h  1885-88,  Henry  29(97
(GH);Prov.  Kiangsi  lini  ir  i  h  ii  lnn\i(it\  1  >u,|  I  -  ,  „  I  ,  i  |  ,  u  v  Sikanq  1935  }r>
II  inj(t44  (i.  H)  I  in  i  I  I  mil  i  n  \u  i  1  I  i  I  i  I  uji  hi  j\  in  Lot  Longxi,

p  1  98£  /  '  '  v?4t  (MO  NY);Kwnicl  i  /(  NY),  N

Prov.Chong  Uen  Shan  ihmi  i  i  j^oll  ><  -,",.,  Jucloux  252  (NY);



Hong Kong, Lantao Island, Tungchung,Taishui-hang, 29 Sep 1940, Taam 1819 (NY). TAIWAN.
Niitagagun, Hosya, Kusunokizinzya, 14 Oct 1 935, S. Suzuki s.n. (MO); Little Quemoy, 16 Sep 1961,
Chuang  4469  (GH);Botel  Tobago,  1  6  Ai  <  .  \t  )  JAPAN.  Hondo,  Yamanakako  in  Kai,
3 Aug 1 952, K. Okamoto NSM 584 (BRIT, NY); Prov. Tootoomi, Pref. Shidzuoka, Hondo, 30 Sep 1 959,
MiyoshiFuruses.n. (GH),11 Oct 1 960, M/yo b • iru i ' (GH) Prov. Kadzusa,Pref.Chiba, Hondo, 5 Sep
]962,MiyoshiFuruses.n. (GH);Prov.Yam,v,hiio: Ml. I lin/an r Shirakawamichi,9 Sep ]93],Tagawa617
(NY);Pref.Mie,Ogurusu, Kiwa-cho,Minamimuro-gun, 17 Nov ]977,Mimoro,Tsugaru & Deguchi 4289
(MO); Pref. Settsu, Ashiya, 1 Sep 1 954, Hutoh 1 1517 (NY).

SOUTHEASTERN ASIA. VIETNAM.Tonkin,Chapa,Pefe/o? 6099 (NY).THAILAND.Phetchabun,
Phu Miang, 2.1 0.1 967, Schimizu et al.T.11391 (NY); Chiang Mai, Doi Intanoid, 1 3 Sep 1 974, Larsen &
Larsen 34512 (NY); Maehongson, Khun Yuam, 7 Sep 1 974, Larsen & Larsen 34254 (NY). INDONESIA.
Lesser Sunda Islands, Flores, near Keli Moetoe, Kampong Ndoearia, 8-6-1938, Jaag 180 1 (GH); Java,
Mt Gedeh.Tjibodas, 30 Apr 1950, Kern 7998 (GH). PHILIPPINES. Northern Luzon, Prov. Benguet,
Trinidad  28  Sep  1904  1'  -  '  >  I  Nt

AUSTRALIA. QUEENSLAND. Moreton District, Brisbane, 5 Aug 1 937, Blake 12965 (GH).
AFRICA. Eritrea. Ocule Cusai, 1 6 Sep 1 902, Pappi 1799 (NY).
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