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The genus Xerula was initialy proposed by Maire
(1933) to accomnodate Agaricus longipes Bull. [ =
X. pudens (Pers.) 9nger]. He enphasized the pu
bescent baddioma and the absence of a gdatinized
layer on the pileal surface in A. longipes, that are not
found in A. radicatus (Relhan: Fr.) Fr. [ = Oude
mansiela radicata (Relhan: Fr.) Snger]. Moser
(1955) trested Xerula and Mucidula Pat. (1887) as
syonyms of Oudemansiella Soeg. (1881) , which was
based on the neotropica O. platensis (Seg.) eg.
Snger (1962a, b, 1964, 1986) adgpted Moser s
treatment , yet regarded Xerula as a subgenus within
the genus Oudemansidla.

Dorfelt (1979, 1980a, b, 1981, 1983, 1984)
accepted and greatly enlarged the genus Xerula to in-
clude gecies oth with a dry or visid pileus. He
tranderred the sections Albotomentosae Oémencon
Protoxerula Aémengon and Radicatae démencon from
Oudemansidla to Xerula based on the dmilarities of
the absence of an annulus, the presence of a pseudo-
rhiza, a hymeniform pileipdlis, and gymnocarpic de-
velopment of basdiomata, and , thus, redricted Oude
mansidlla to the gecies with an annulus on the gipe
without a pseudorhiza and hemiangiocarpic or bivelan-
gocarpic development of baddiometa [e.g. , O. ca
narii  (Jungh.) Hohn. and O. mucida (Schrad.)
Hohn. ]. His concept was accepted by many authors,
and many ecies have been tranderred from Oude
mansidlla to, or neMy described in, Xerula. Severa
section names, e.g. Albotomentosae ( démengon)
Dorfelt, Hyalosstae Dorfelt , Radicatae and Xerula
have been proposed in the genus Xerula that has been
divided into three subgenera, viz. Xerula, Radicatae
Dorfelt and Ixdlammula Contu (Boekhout and Bas,
1986 ; Redhead e al. , 1987 ; Petersen and Methven ,
1994 ; Boekhout , 1999 ; Haling and Mueller, 1999;
Gontu , 2000; Petersen, 2000; Horak , 2005 ; Petersen
and Nagasava , 2006 ; Petersen and Baroni , 2007 ; Pe-
tersen, 2008a, b, c).

Mearwhile , many authors did not accept Dorfelt’ s
revised concept of Xerula and Oudemansidla, and
treated Xerula as a subgenus of Oudemansidla
(Aémengon, 1979 ; 9nger , 1986 ; Peger and Young ,

1987; Rexer and Kog, 1989a, b; Yang and Zang,
1993; Qorner , 1994 ; Yang, 2000; Mizuta, 2006) .

A recent andyssdf the internd transcribed gpac-
ersregon (ITS data set showed that X. pudens and a
related Pecies, X. hispida Haling e¢ G. M. Mudler
formed a separated clade from the conplexes of“ O. -
canarii” (in fact O. platensis) and X. furfuracea
(Peck) Redhead [ = O. radicata var. furfuracea
(Peck) Pedler] (Binder et al. , 2006) . Our own no-
lecular phylogenetic recongruction with increased taxon
sampling and usng sequences o the ITS and the large
subunit of nuclear ribosomal DNA (nLSJ) d 9 reveds
that Xerula s. dr. and Oudemansiella are indepen-
dert , morophyletic lineages and should be treated as
sparate genera (Zhang et al. , 2003 ; unpublished data
o Zhang) . In this paper , we reported our gudies of
Xerula in its drict nse.

Mater ials and Methods

Macronorplologcad characters were described based on
fresh materid , oolored photos, and/or field-notes. For micro-
nomhologca gudes, sections were cut with a razor blade from
baddiometa and nounted on dides in 5% KOH, and then ob-
served and measured under a compound microsoope. Golor desgr
nations (e.g. , 5E7) are from Korneryp and Wanscher (1981)
while color names with firg letters capitdized (e g. , Gnnanon
Brown) are from Ridgvay (1912) . In the baddiogore descrip-
tions, the abbreviation [ n/m/p] indicates n bas diogores mea
sured from m baddiomata df p collectionsin 5 % KOH ol ution;;
Q means' lengthwicth ratio” of a gorein sde view; Q isaver-
age Q of dl baddogores + sanple gandard deviaion. Herbaria
are abbreviated acoording to Holmgren et al. (1990) with one
exception: HKAS= Herbarium of Cryptogams, Kunming Inditute
o Botany o the Chinese Academy of Sciences, which is ot lig-
ed in the index or reative publications.

Taxonomic Description

Xerula Maire, Treb. Mus. Génc. Nat. Barceo-
na 15, S&r. Bot. 2: 66. 1933.

Bad diomata collybioid , groning on the ground but
oonnected to buried wood by a pseudorhiza. Hleus
oonvex to plane, umbonate or dightly depressed , yel-
lowish , brownish to dark brown, unpolished and dry,
neither viscid nor gelainized, covered with yellowish
and brownish stae. Lamellae dnuate to adnexed,
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thick , subdigant , whitish. Sipe ronrannulate, radi-
cate , surface covered with yellowish to brownish setee;
pseudorhiza tapering. Basdiogores dgohose, subgo-
o, broady dlipsid or dlipsid, thinrwaled,
srooth, inamyloid. Baddia clavate, mogly 4- gpored ,
occadondly 2 gpored ; bad diolesfusdform to subacerose.
Reurocydidia fudform to ventricose, thin- to thick-
wdled , prominent. Lamellar edge fertile; chellocydidia

scattered , often smilar to pleurocygidia. Hymenophora
trama regular to subregular. Rlepdlis hymeniform com-
posed of clavate , pyriform, ohaeropeduncul ate or near-
ly dobose cells. Rleocydidia (pileosstae) and caulo-
cydidia (caulosstae) setaceous, ventricose at the base,
tepering towards agpex, thick-waled, ydlowish to
brownish. damp connections comnon , rare or absent.
Type of genus: Xerula pudens (Pers.) Snger

Key to the species of Xerula

1. damp oonnections comnon to very comnon; Europe

2. Aleuswith rdatively sort (<1 mm) stae; pleurocydidia thick-waled (up to 64 m) , dften with a capitate to subcapitate and

yellowish cryddline deposted gpex (usudly ca. 24 m thick-walled)

X. pudens

2. Aleuswith long (U to 3mmlong) stae; pleurocydidia thinwaled (mogly < 10 mthick) with an occasondly subcepitate gpex

rardly with crygdline depodts
1. danp oconnections rare or absent ; Eagt Adaor America

X. meanotricha

3. Badda 4 gored; pleurocydidiafusform, capitate to subcepitate; Ada
4. Baddiogores subgobose to broady dlipsid (Q =1.05- 1. 20) ; pleurocydidia thirrwaled (mogly < 0.5 m thick) , usudly

with non-capitate gpex without crygdline deposts; nodly in subtropica and tropicd areas

X. sinopudens

4. Baddiogores broadly dlipid to dlipoid (Q =1. 10- 1. 40) ; pleurocydidia thick-walled (mogly 1- 34 mthick) , dftenwith a

capitate to subcapitate gpex covered with crygaline deposts; mogly in temperate and subtropica areas

X. strigosa

3. Baddia 2 or 4 gored; pleurocydidia dender fusform, usudly with a non-capitate gpex; Centrd and Suth America

5. Baddia 2 ored; basdogores subgobose to subowoid; Centrd and rorthern Suth America

X. hispida

5. Badda 4 or amixturedf 2- and 4 gpored ; bad diogores subgobose or broady dlipsid to dlipid; Centrd and Suth America

Xerula pudens (Pers.) Snger, Lilloa 22: 289.
1951. ——Agaricus radicatus var. pudens FPers. ,
Syn. Meth. Fung. 2: 313. 1801. ——Gymnopus pu-
dens (Pers.) Qay, Nat. Arr. Brit. A. (London) :
605. 1821. ——Agaricus pudens (Pers.) Pers. , My-
ool. Eur. 3: 140. 1828. —Cdlybia pudens
(Pers.) S. Lunddl, Fung. Exs. Suec. mo. 1717.
1949. —Oudemansidla pudens (Pers.) Peger et
Young, Trans. Br. Myool. Sc. 87: 590. 1987.

(Fgs 1-5)

Hleus ydlowish brown to dark brown, covered
with ydlowish brown setae on the surface. Baddio
goores (Fg.- 1) [80/4/4] (8.0) 9.0-12.5 (15.0) x
(7.5) 8.0-11.0 (13.0) MM [Q = (1.0) 1.05-
1.25 (1.29) , Q= 1.14 £ 0.07], subgohos to
broadly elipsid, occasonaly gobose. Heurocydidia
(Fg-2) 140- 180 x 25- 35U m, fudform, often capi-

X. setulosa

tate to subcapitate, thick-waled (up to 6K m) , the
apex aways dightly thick-waled (ca. 2 mthick) and
with yellowish crygdline deposts. Aleipdlis (Fig. 3)
hymeniform, conposed of broady clavate , pyriform or
ghaeropedunculate cells. Rleocydidia (Fig.3) 70 -
270 x9- 174 m, erect , lancenlae with ventricose base
and tagpering tips, thick-walled (up to 4K m thick) .
Sipe trama (Fig. 4) noromitic , conposed of pardld ,
ometimes branching, hydine, olorless, thinrwdled
hyphae connected with dender , colorless, thinrwalled
and often gort cdledhyphae 2 - 44 m diam. Sipiti-
pellis (Fg. 5) oconposed of gopresed , pardld , light
yellonish, thirwaled hyphae 3 - 84 m diam. Caulo-
cydidia (Fg. 5) 60- 240 x 12- 20l m. Canp oconr
nections common.

Habitat —Mostly on buried rotten wood in broad
leaved fores of Fagus and Quercus , €tc.
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2005, S. Lunddl &J.A. Nanrfddt 1717 (NY 183) .

Notes: The name X. longipes (Bull.) Maire has
frequently been used for this taxon, but according to
Dorfelt (1982) , the basonym of X. longipes, Agari-
cus longipes Bull. (1785) , is a honmonym of Agaricus
longipes Soopoli (1772) , a romen dubium of a fungus
froma mine. Thus, X. pudens is the correct name of
this gpecies. Two varieties are recognized , X. pudens
var. pudens and X. pudens var.fusca (Lucan ex
Qud.) Dorfdt. The collections cited abovefit the con-
cept of X. pudens var. pudens (Dorfet , 1980a) .

Xerula melanatricha Dorfdt , Feddes Repert. 90:
367. 1979. ——Oudemansidla meanatricha (Dorfelt)
M. M. Moser in Gams, Kryptogamerfl. 11b/2, rev.
ed. 5: 156. 1983. (Figs 6- 10)

Fileus dark brown or blackish brown , with up to 3
mm long and dark brown setae. Baddiogpores (Fig. 7)
[100/5/5] (8.0) 9.0- 11.0 (11.5) x (7.0) 7.5-
10.0 (10.5) km [Q = (1.00) 1.05- 1.29, Q=

|
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1.13+0.07] , subgobose to broadly dlipsid. Heuro-
cydidia (Fg-6) fudform, thinrwalled, occasonally
subcapitate , the goex usudly without crygtaline depo-
dts. Alepdlis (Fg.8) hymeniform, conposed of
broady clavate to phaeropedunculate cells. Hleocys
tidia (Fig-8) up to 3 mm long (but nosly 100 - 350
long) , 10 - 204 m diam, thick-walled (up to 54 m
thick) . Sipe trama (Fig. 9) conposed of pardld , oc-
cadondly branching, hyaline, oolorless, thin-walled
hyphae 2 - 15U m diam. Sipitipelis (Fg 10) comr
posed of gopressed, pardle hyphae 3 - 8 m diam.
Caulocydidia (Fg. 10) 40 - 300 x 8 - 20U m, thick-
wdled. anp connections comnon.

Habitat —Mostly on buried rotten wood in conifer
foret of Abies.

Didgribution —BJROPE: Audria, Croatia, the
Czech Republic, Fance, Germany, Geece, ltdy,
Poland, Romania, Hovakia, Suthwedern Russa
(Caucasus) , and Switzerland. NORTH AFRICA : Al-
geria (Qontu, 2000; Ronikier , 2005b) .

NDQO |
DOOQ

30 pm

7

Figs 6- 10. Xerua meanatricha. 6. Baddia and pleurocydidia; 7. Basdiogores; 8. Hleipdlis and pileocydidia;
9. Sipe grama; 10. Sipitipdlis and caulocygidia. All figures are from GVIM 6994 (F)
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Materials examined —GERMANY: 1- IX-1986 ,
K. H. Rexer 1605 (HKAS 49782) . RUSSIA : Caucar
sus, 17-1X-2003, G M. Mudler 6994, 7015, 7030
and 71031 (F).

Notes: Xerula melanatricha can be corfused with
X. pudens. For the sgparation of them see the key
above.

Xerula strigosa Zhu L. Yang, L. Wang et G
M. Mudler, sp. nov. (Fgs 11- 20)

MycoBank : MB 512372

Bynology : Named because of the thick-walled
tae on the surface of the pileus and the dipe.

Fleus 20- 50 mm latus, convexus ve plano-con-
vexus, interdum sub-umbonatus vel depressus, flavo-
brunneus vel atro-brunneus, mn-viscidus, pubescens;
pubes flavo-brunneae , acerosse. Caro tenuis, abida,
inodora. Lamdllae dnuatee vel adnatae , subdigarntes,
abidee; lamellulae praesenites. Sipes 50- 80 X 3- 6
mm, subcylindricus, ad basm incrasstus, ochra
ceous, goicem versus pdlidior , pubescens; pubes fla
\o-brunneae; pseudorhiza praesentes. Baddiogorae
11.0-15.0%x9.0- 11. 54 m, lato-dlipidese ve d-
lipoideae, inamyloideae. Baddia 45 - 80 x 10 - 18
M m, clavata, 4 gorigera. Peurocydidia 120 - 150 %
25- 40U m, fusidea, parietibus crassis (1- 3um) ,
cepitata vel subcepitata. Cheilocydidia pleurocygidis
smilis, sufuoidea, saepe capitata. Bpicutis pilel ex
hyphis latoclavatis, subfusideis, pyriformis haerope-
dunculatis composdta. Fleocydidia lanceolata, 8 - 20
Mm lata, usgue ad 1 mm longa, sursum atenuata ,
setacea, erecta, parietibus crasds (1- 34 m) , fulvo-
brunnea. Caulocydidia pileocydidis amilis. Fbulae
absentes vel raro. Holotypus: J. F. Liang 162 (HKAS
48778) , 1 Augugt 2005, dt. 3200 m, Yulong Courr
ty, Yunnan, China.

Baddiomata (Fig- 11) mediumrszed. Pleus 20-
50 mm in diam, convex to plano-convex, metimes
dightly umbonate or depressed over disc, yelowish
brown (5E7 + 5B3; Gnnanon Brown) to dark brown
(6F6 + 6F8; Natal Brown) to pae grayish brown (4B3
+ 5B3; Pde Drab-Gay) , unpolished, not viscid,
oovered with erect and yelowish brown (5D7 + 5E7;

Ginnanon Brown) sstae, the margin svooth to faintly
driate; context whitish (7A2 + 8A2; Pde Hesh Qol-
or) , w to 4 mmthick a disc. Lamellae snuate to ad-
nexed or adnate, subdigant, whitish (7A2 + 8A2;
Pae Hesh Qlor) , up to 5mmin height , with lamellu-
lae. Sipe 50- 80 x 3- 6 mm (pseudorhiza excluded) |,
subcylindrica , dightly broader below , yellowi sh brown
(5D7 + 5E7; Ginnanon Brown) , pder towards the
apex, with ydlonish brown (5D7 + 5E7; Gnnanon
Brown) setae; pseudorhiza up to 60 mm long, taper-
ing. Spore print white. Srell mild.

Bad diogores (Figs 16, 19) [280/24/20] (9.5)
11.0-15.0 (16.5) x (8.5) 9.0- 11.5 (15.5) ym
[Q = (1.03) 1.10- 1.40 (1.47) , Q=124 +
0.10] , broady €lipwid to dlipoid, rarey subgo-
bose, mlorless, hyaline, inamyloid , thinrwalled. Bar
ddia (Fgs 15, 18) 45- 80 x 10- 184 m, cavate, 4
goored , rarely 2- gpored ; derigmata 5- 72U mlong; bas
a septa rarely clanped ; bad diolesfudform to subacer-
ox. Peurocydidia (Figs 15, 17, 20) scattered, 120
- 150 x 25 - 40U m, fudform, hydine, thick-walled
(mogly 1 - 3um thick, occadondly up to 5um
thick) , dften cepitate to subcapitate; the gpex dways
thinrwalled and with yellowish crygdline deposts. Lar
mellar edge fertile, with scattered cheilocygidia which
are dmilar to pleurocydidia in shgpe but somewhat
smdler in sze. Subhymenium (FHg. 15) tightly inter-
woven, conposed of cylindrica cels 3 - 54 m diam.
Lamdlar trama regular , composed of thinrwalled filar
mentous hyphae 4 - 84 m diam. Rlepdlis (Fg. 14) 55
- 150 4 m thick , hymeniform, conmposed of broadly
clavate, subfusform, pyriform or gphaeropedunculate
cels (30- 60 x 10- 30U m) , thinrwaled, often with
dark brown vacwolar pigment. Fleocydidia (Fig. 14)
w to 1 mmlong, 8- 20U m diam, erect, lanceolate
with ventricose base and tepering tips, thick-waled
(nostly 1- 34 mthick , sometimes up to 54U m thick) |,
with yellowish brown cell wal. Fled trama composed
o tightly intenwoven, hyaline, colorless, thinrwaled ,
filamentous hyphae 6 - 15K m diam. Sipe trama
(Fg- 12) moromitic , conposed of pardld , sometimes
branching , hydine, colorless, thin-waled hyphae (12
- 18y m diam) oonnected with dender , colorless, thin-
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waled and dften dort celled-hyphae ca. 44 m diam.
Sipitipelis (Fg. 13) oonposed of gppresed , par-
dld, hydine, light yelowish, dightly thin-waled
(ca. 2Um) hyphae 4 - 10y m diam. Caulocydidia
(Fg 13) dmilar to pileocydidia. Qamp connec
tions rare.

Habitat —On buried rotten wood in conifer forest
o Pinus and subtropica broad-leaved foregs of Litho-
carpus and Quercus , €tc.

Known digribution —Central and northern Yurr
nan Province and southern Schuan Province, southr
wegern China at 1 500- 3 200 m eevetion.

Figs 11- 20. Xerula strigosa. 11. Basdioma; 12. Sipe drama; 13. Sipitipelis and caulocydidia; 14. Hldpdlis and pileocydida;
15. Hymenium with basda and a pleurocydidum; 16. Basdogores; 17. Heurocydida; 18. Baddia a dfferent sagesd development ;
19. Baddiogores; 20. Heurocydidia. FHgures 11- 17 are from the holotype , while figures 18- 20 from HKAS 42657
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Mater ials examined —CHINA : Yunnan Prov. :
Binchuan Gounty , Jizu Mountain, 8VII-1985, G P.
Xiao 424 (HKAS 15402, as X. pudens in Yang and
Zang, 1993; Ying and Zang, 1994) ; 16-VIF2003,
L.F. Zhang 23 and 25 (HKAS 38229 and 38231 re-
ectively) . Chuxiong, Wuding Gounty , Shizi Moun-
tan, 14-VIIIF2003, L. F. Zhang 280 (HKAS 42557) .
Kunming, VIIF2006 , K. Hosaka CHO4-274b (HKAS
52590) ; 26-VI1F2004 , L. Wang 398 and 399 (HKAS
46276 and 43467 regectively) ; 27-VIIF2007, L.
Wang 521 (HKAS 52157) ; 25VIF2007, L. Wang
522 (HKAS52357) ; 12VIIF1990, Z L. Yang 1047
(HKAS 22758, as X. pudens in Yang and Zang,
1993; Ying and Zang, 1994) ; 17-VIIF2005, ZL.
Yang 4474 (HKAS 48326) ; 8 IX-2007, ZL. Yang
4954 (HKAS 52271) ; %1980, S. Zeng (HKAS
7015, as X. pudens in Yang and Zang, 1993; Ying
and Zang, 1994) ; 30-VI2003, L.F. Zhang 178
(HKAS 42440) ; 31-VIIF2003, L.F. Zhang 331
(HKAS 42657) . Lijiang, IX-X-1916, amonym s n.
(WU 12869, as Cdllyhia longipes in Lohwag , 1937) .
Quiing, 14VIIF1999, ZL. Yang 2618 (HKAS
34061). Shangri-La Gounty, 17-VIIF2000, ZL.
Yang 4524 (HKAS 36615) . Songming County , Balyi
Town, 22-VIF1998, X.H. Wang 411 ( HKAS
32069a) . Yulong Gounty , Laojun Mountain, 1-VIIF
2005, J. F. Liang 162 (HKAS 48778, holotype) . S-
chuan Pov. , Xichang, 19-1X-1999, Z L. Yang 2670
(HKAS 34136) .

Notes: Xerula strigosa is characterized by its
broady dlipoid to elipoid baddiogores, fusform
and thick-walled pleurocydidiawith cgpitate or subcgp-
itate apex dften with yellowish crygdline deposts, and
the rarity of clamp connections.

Xerula strigosa closly resembles the European
X. pudens, and, thus, was incorrectly regarded as the
later in the lag century (Lohwag, 1937; Yang and
Zang, 1993; Ying and Zang, 1994) , dthough Horak
(1987) indicated that the materid WU 12869 differs
from European X. pudens by much larger gores and
cydidia of different shgpe”. Our sudy reveded that
unlike X. pudens, X. strigosa exhibits longer bagdio-
oores, a rare presence of clamp connections on the

septaof bagdia and hyphee in lamdlar trama, and a
thinrwalled gpex of pleurocydidia.

Sharing yellowish brown setae on yellowi sh brown
to dark brown pileus and rarity of clanp connections
with X. sinopudens, which has been found in Japan,
Indoneda, PgpuaNew Qiinea, and China, X. strigosa
a0 grongdy resembles the latter. Due to their morpho-
logca dmilarity and overlgp in didribution range
(e g. in Kunming) , they can be eadly corfused with
each other. When immature, the baddiogores of
X. gtrigosa are sorter and srdler than in meture
gecimens, and the pleurocydidia may only be dightly
thickwalled, which reflect the characters of X. si-
nopudens (see the key of this paper) . Our nolecular
phylogenetic analyses (data not shown) support treating
both a didinct Pecies. Emlogcdly X. strigosa mainly
occurs in tenperate regons or occasondly in subtropi-
ca areas, while X. sinopudens prefers warmer habi-
tats, and is digributed in the south at lower atitudes
(Yang and Zang, 2003) .

Xerula strigosa may d 0 be corfused with X. his
pida, orignaly described from Centrad America. One

exanple is tha Mudler et al. (2001) reported a

* X. hispida” oollection (F 1129046) from Yunnan

Province of China. Our nolecular phylogenetic udies
(data not shown) reveded that this is a oollection of
X. strigosa. Morphologicaly, X. hispida differs from
X. strigosa by its 2-gerigmate (rarely 4) baddia and
dender fugform pleurocydidia without a cepitate apex.

Xerula sinopudens R.H. Paersen & Nagasa.
Rep. Tottori Myool. Ing. 43: 41. 2006. Hgs21- 30

Fleus yellowish brown or brownish, covered with
yellowish brown setae. Basdiogores (Fgs 21, 27,
30) [250/25/25] (10.5) 11.0-13.0 % (9.0) 9.5-
11.54m[Q =(1.00) 1.05-1.20 (1.28) , Q=1.12
+0.07] , subgobose to broadly dlipsid, ometimes
gobose. Heurocydidia (Fgs 22, 26, 29) broady
fugform, thinrwaled (up to 0.5U m) , occadonaly
subcapitate, the gpex without crygdline deposts.
Sipe trama (Fg. 23) nmoromitic, conmposed of pard-
lel , branching, hyaline, colorless, thinrwdled hyphae
oonnected with dender , colorless, thinrwalled and of-
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ten dort celed-hyphae 2 - 5 m diam. Sipitipdlis Digribution —ASIA: Indonesa, Jgan, and

(Fig. 24) oonposed of gppresed , pardld , light yel- Papua New Quinea (Petersen and Nagasava, 2006) .

lowish hyphae 3- 104 m diam. Caulocydidia (Fig. 24) New to China.

dmilar with pileocydidia. anp connections rare. Materials examined —CHINA : Hunan Pov. ,
Habitat —Mostly on buried rotten wood in tropical Mangshan , 2 1X-2007 , P. Zhang 644 (HKAS 52715) .

and subtropica broad-leaved foreds of Lithocarpus, Yunnan Pov. , Baoshan, 22VIF2003, L.F. Zhang

occasonaly in conifer foreds. 219 (HKAS 42502) ; 25VIF2003, L. F. Zhang 255

23 24

Fgs 21- 30. Xerula sinopudens. 21. Basdiogores; 22. Hymenium with basdia and a pleurocydidium; 23. Sipe drama;
24. Sipitipelis and caulocydidia; 25. Hleipdlis and pileocydidia; 26. Reurocydidia; 27. Baddiogores; 28. Basdia a
different sages of development ; 29. Heurocydidia; 30. Basdiogores. Fgures 21- 25 are from HKAS 43304,
while figures 26- 27 and figures 28- 30 are from HKAS 42101 and E 186523 regectively

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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(HKAS 42583) . Gaoligong Mountain, 11-VI111-1973 ,
X.J. Li 615A (HKAS 3505A , as X. pudens in Yang
and Zang, 1993; Ying and Zang, 1994) . Jingdong
Qounty , Aileo Mountain, 20-VI1-2006, Y. C. Li 607
(HKAS 50361) . Jinghong, Dadugang, 30-VIIF2004 ,
X. H. Wang 1795 (HKAS5899) . Kunming, V112006,
K. Hosaka CHO4274a (HKAS 52589) ; 1-1X-2007 ,
ZL. Yang 4948 (HKAS 52265). Longing CGounty,
51%-2002, Z L. Yang 3459 (HKAS 41528) ; 9 IX-
2002, Z.L. Yang 3514 (HKAS42098) ; 10-1X-2002 ,
ZL. Yang 3542 (HKAS 42101) ; 11-1X-2002, Z L.
Yang 3560 (HKAS 42099) ; 12-1X-2002, Z.L. Yang
3585 (HKAS 42093) . Luxi Gounty, 11-VII-1980,
M. Zang 6552 (HKAS 6552, as X. puders in Yang
and Zang, 1993; Ying and Zang, 1994) . Tengchong
Qounty , 20-VI1I-2003, L. Wang 209 (HKAS 43304) ;
27-VIIF2007, ZL. Yang 3835 (HKAS 42988) .
Yingiang Gounty, 13-VIF2003, ZL. Yang 3641
(HKAS 42782) ; 14VIF2003, ZL. Yang 3669
(HKAS 42805) . INDONESIA : North Borneo, Kin-
abdu, 19-+1964, EJ. H. Qorner RNB 5014A (E
186519, as X. longipes in Qorner , 1996) ; 25 1964,
EJ. H. Gorner RS\B 5014B (E 186520, as X. lon-
gipes in Qorner, 1996) ; 10-111F1964 , E J. H. Qorner
RI\B 5014C (E 186521, as X. longipes in Qorner ,
1996) ; 9-IV-1964, E.J. H. Gorner RI\B 5014D (E
186522, as X. longipes in Qorner, 1996) ; 20-Iv-
1964, EJ. H. Gorner RB 5014E (E 186523, as
X. longipes in Gorner 1996) . JAPAN : Tottori , 26-V I
IF1987 , E. Nagasava 87 - 178 (TMI 13445) ; 22-VI-
1995, E. Nagasawa (TMI 19467) .

Notes: X. sinopudens was regarded X. pudens in
China as well as in other regons of Eag Ada (Yang
and Zang, 1993; Ying and Zang, 1994) . However ,
the European X. pudens has comnmon clanp conne-
ctions, smaller baddiogpores measuring 9.0 - 12.5 x
8.0- 11. O m, and much thicker-walled (up to 6U m)
pleurocydidia. We agree with Petersen and Nagasava
(2006) that Corner' s oollections of X. longipes should
be regarded as X. sinopudens because of the rarity of
clamp connections, thinrwaled pleurocydidia with a
rmon-capitate apex and without crygdline deposts
(Fgs 28- 30) .

Bi e a. (1997) cited two oollections under the
name Oudemansiela longipes. Reexamination reveded
that both of them are neither X. strigosa nor X. si-
nopudens but members of O. radicata var. furfuracea
oonplex.

Xerula setulosa (Murrill) R.H. Petersen et
T.J. Baoni , Myootaxon 101: 114. 2007. ——Gynr
nopus setulosus Murrill , North American Hora 9: 373.
1916. —Cadllybia setulosa (Murrill) Murrill , Myoo-
loga8: 219. 1916. ——Marasmius setulesus (Mur-
rill) 9nger, Lilloa 22: 326. 1951 (ron M. setulosus
Murrill , Bull. Torrey Bot. Qub 67: 150. 1940).
——Marasmius murrillianus Snger , Lilloa 25: 488.
1952. —tentinus pilssus Rick, Lilloa 2: 310.
1938 [ron Lentinus pilesus (Fr.) Fr. , Bpicriss Syd.
Myool. 395. 1838]. —Xerula pilesa (Rick) Sng
e, Lilloa 26: 86. 1953. ——Oudemansidla pilcsa
(Rick) 9nger, Sydowia 15: 59. 1962. Figs 31- 36

Baddiometa miniature, brownish to dark brown,
oovered with yelowish brown sstee. Fleus margn dften
with radialy arranged driations. Bad diogpores (Fig. 31)
[40/2/2] (10.5) 11.0- 16.0 (16.5) x (8.5) 9.5-
12.0 (13.0) Um [Q = (1.04) 1.09- 1.50, Q=
1.20+0.11] , subgohbose or broadly dlipsoid to dlip-
wid. Basdia (Fg. 32) 4 or a mixture of 2= and 4
goored. Heurocydidia (Figs 32 - 33) dender fud-
form , thick-walled (2 - 54 m) , occadonaly subcapi-
tate, the gpex aways thinrwaled and with yellowish
cryddline deposts. Sipe trama (Fg. 35) nmoronitic,
oonposed o pardld , branching, hydine, alorless,
thinrwalled hyphae connected with dender , sort cdled
hyphee ca. 2- 54 m diam. Sipitipellis (Fig. 36) conr
posed of gppresed, pardld hyphae 3 - 74 m diam.
Caulocysidia (Fig 36) dmilar with pileocydidia.
Qanp oonnections rare.

Habitat —Under broad-leaved trees such as
Quercus and Coccoloba, etc. (Petersen and Baroni ,
2007) .

Digribution —CENTRAL AND NORTHERN SO
UTH AMERICA : Belize, Brazil (Rio Gande do Q)
Jamaica, Mexico , US (Puerto Rico) (9nger, 1964;
Petersen and Baroni , 2007) . New to Coda Rica.
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30 wm
35 | 36

Fgs 31- 36. Xerulasttulosa. 31. Baddiogores; 32. Hymenium with basdia and pleurocydidia; 33. Heurocydidia;
34. Rldpdlisand pileocydidia; 35. Sipe srama; 36. Sipitipdlis and caulocydidia. All figuresfrom Navarro 1216

Materials examined —OOSTA RICA: 27-VI

2001, E. Navarro 1216 (INB) ; I. Ldpe 1472 (INB) .

Notes: Petersen and Baoni (2007) suggesed

that X. hispida may be a 2- gored date of X. setulosa.

Our nolecular phylogenetic andyses (data not shown)

sowed that the two oollections cited above do ot clus
tered with the holotype of X. hispida.

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

Discussion
Taxonomy and Sysematics o Xerula s. gr.

In gudy of the evolutionary relaionships of My-
caureola diseae Maire & Chemin, Binder et al. (2006)
provided a multigene nolecular phylogenetic sudy of
the family Physadacriaceae and showed that® O. car
narii” and O. mucida formed a well supported clade

http://www.cnki.net
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with X. furfuracea (Peck) Redhead et . [ = O. rar
dicata var. fufuracea (Peck) Peder] and X. me
galospora (Glem.) Redhead , Gnns & Soemaker (fig-
ure 3 of Binder e al., 2006) . Xerula pudens and
closly related taxa were not included in this anayss.
Interegingy, in the same publication, they presented
amther andydsof a densly sanpled ITS data st that
included X. pudens and X. hispida. These two gecies
formed a sparated clade from X. furfuracea and’ O. -
canarii” athough they all were located in the Physalac-
riaceze clade (figure 4 of Binder et al. , 2006) . Our
nolecular phylogendtic analyss as irferred from ITS
and nL3J sequences ao shows that Xerula s. 4r.
and Oudemansidla are independent lineages and
should be treated as different genera (Zhang et al. ,
2003 ; unpublished data of Zhang) .

In this sudy , Xerula isproposed asa diginct ge-
nus in its gdrict sense, including X. pudens and its
clos dlies, viz. Xerula sct. Xerula in the sense of
Dorfelt (1984) and Gontu (2000) . Foecies of Xerula
sct. Radicatae (Qémencon) Dorfdt sould be ex-
cluded from Xerula and incorporated in the genus Ou-
demansidla. Soecieswith collybioid bad diometa with a
dry pileus and a pseudorhiza , and erect , thick-walled ,
lancenlate , yellowish or brownish pilei- and caulocys
tidia, subacerose baddioles and a fertile lamdllar edge
with scattered cheilocydidia belong to Xerula, while
those with a gdatinous or viscid pileus and thin- to
dightly thick-walled and dften oollgpsed, nearly color-
less, non-lanceolate pile- and caulocygidia or without
dermatocydidia, without subacerose baddioles and a
derile lamdlar edge with crowded cheilocydidia are
Oudemansidla. Chelocydidia are present in Xerula
but jus scattered anong the baddia of the fertile edge,
which were cdled margna pleurocydidia by Gorner
(1996) . The presence or absence of clamp connec
tions, the form and the thickness of the wall of pleuro-
cydidia, and the sze and the shape of basdiogores
are probably the beg parameters to characterize the
Peciesdf Xerula dfectively.

FPeciesdf X. sect. Albotomentasae (O émengon)
Dorfelt and sect. Hyalosstae Dorfelt , such as X. ame

ricana Dorfet, X. causei Mare and X. hongoi

Dorfelt , would seem to fit the genus Xerula. Until
nore data on these taxa are available , however , formal
inclugon is posponed. For exanple, X. honga , pos
seses a dry pileus, yelowish brown , thick-walled and
lanceolate pilei- and caulocydidia and , thus, might be
place in Xerula s. dr. However, its marasmioid ba
ddiomata with a short pseudorhiza share comnon fear
tures with members of Rhizomarasmius R. H. Petersen
(Petersen, 2000) . In addition, Xerula mediterranea
(Pacioni et Lalli) Quadr. et Lunghini , on which Xer-
ula subgen. Ixdlammula was introduced ( Gontu,
2000) , might a0 belong to Rhizomarasmi us acoording
to Petersen (2000) .

Biogeography of Xerula s. dr.

It was proposed that the European X. pudens and
the American X. hispida occur in Eag Ada (e g. :
Lohwag, 1937; Imezeki and Hongo, 1965; Dorfdt ,
1980a; Yang and Zang, 1993; Qorner , 1996 ; Mudler
e al., 2001) . Bxendve and detailed sudies have
now shown that such putative Eurasan digunct digri-
butions of X. pudens, and eagern Asa and Centra
America/rorthern  Suth  America  digunctions  of
X. hispida are not well supported. Thus far , mushro-
omsd the genus Xerula s. gr. can be found in many
parts of theworld. However , each gecies has a rdative
ly limted digribution. © dete, the totd number of re-
oognized Xerula eciesis Sx. ™wo of them, X. pudens
and X. melanatricha , are digributed in Europe, two ,
X. sinopudens and X. strigosa , occur in Eag Ada and
Sutheas Ada, and two ecies have been found in
Central and Suth America.

Secies of  Xerula from Africa and Oceania are
poorly known. Xerula meanctricha was reported from
Algeria, North Africa (Dorfelt , 1979 , 1980a) . Xerula
pudens (under the name of Oudemansiella |ongipes)
was recorded from New Zedland (Segedin and Penny-
oook , 2001) , but itsoccurrence there needs to be ver-
ified. Irformetion on the diversty of ecies and their
digributions on both continentswill be usful for better
underganding the geography of Xerula s. 4r.
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