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Abstract

A truffle-like basidiomycete, Rhizopogon boninensis was described based on specimens from Bonin Islands in 1936.
Species recognition and taxonomic treatment of the species, however, have been unclear. We examined one of the
syntypes and fresh specimens newly collected near the type locality as well as other specimens collected throughout
Japan. Molecular phylogenetic analyses revealed that the species distributes not only in Bonin Islands and the
mainland of Japan (i.e., generally known distribution) but also in Ryukyu Islands and South and East China, associated
with Pinus densiflora and P. luchuensis as well as other two-needle pines. Moreover, the analyses suggested that R.
boninensis and its sister species, R. buenoi, are phylogenetically distant to any sequences of Rhizopogon available
from the International Nucleotide Sequences Database. Taxonomically, R. boninensis has been treated as a synonym
of a North American species, R. nigrescens, but they proved to be phylogenetically and morphologically distinct.
Accordingly, we taxonomically redescribed R. boninensis and newly designated a lectotype. Both English and Japanese

taxonomic descriptions are provided.
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Fr i

T avu & Rhizopogon Fr. (A7 F B avufl) 1L~V F 4t
ANITHF BRENAVEFARZTZ AT oM FAEEDRDE T, 4
PR BRSNS L EREE SO 5E, ALEERE LLITK 160
255 (Kirk et al., 2008 ; Grubisha et al., 2002 ;
Koizumi & Nara, 2016 ; Li et al., 2016 ; Martin et al., 2015 ;
Mujic et al., 2014 ; Sugiyama et al., 2017), EN T, H<H
HRAICSIVTV DT ara R, roseolus (Corda) Th. Fr. 213U &
10 FIFERHMBNLM, SHOBEIZLY, JVELOBEDOTE
TERALNI /2 DH D LB b,

Ito & Imai (1937) 1% 1936 £E 11 A IATb -/ NEFRFERET
DEEFREDOEIZ, B IR THRESNIAEARZL LT,
Rhizopogon boninensis S. Ito & S. Imai ZFo#L. fif % L=
vvavndA i, BREWCLIZ, WA DZOEKE,
SUTIRl—H R TR R E R LIS IV R E E 2 DD H DR
i, ALKIFERETIHD R. nigrescens Coker & Couch (14 :
FAavn) LEGE-FEHESNT (Kobayasi, 1937), ZD#,
/IBR(1938) 1X R. boninensis % R. nigrescens D /=251 [ A
=rvava] LV v avaoiiis EEiniz, Mk
(1938) 2L atdi, O (1959) IR W THEERSH T,
L, ZROLORHELIE L, A AT avnOfiEz F7RmIC
RUTZSCHRD 72K FTe, ZATIRARDRFBATOILTELT,
FEDFARP AR EETH D,

EHDIL, 2018 47 11 A ICHEMEL 72/ NEFR B I L UREE
TOMTARRECENT, Varvday~i T Cr4vay
0 (h=riavn) CE—OFEER T 57 R REL,
ARFZETIE, D CRROD FLGERSC A 7 ERA T L OM s pE
EAREDHRIREDS, A= ravr] BIO 4dvavn)
[ZOWTOREFIIRNL TR AT DOV THERES
w1107,

MEBIUFE
FEADYUTIV T B IVEHEE

TEEOBET, NEFEES (RE - BE) 2iItHe
THERENOT <Y E N 2yF a7V R TITo72, T

=R 1. KRR THITBONZDNA L —F X,

Table 1. DNA nucleotide sequences newly obtained in this study.

EAFR DO DNA fhH e, RERFERS U IR 22 Bk
B TOEEAREERIU T, AR RNRS A A O & - HiEk
EtE (KPM) 3 X OE B A E SR AT 555 (TNS)
TSIV TV D, K FBMEBE B III AT 7 7 +E R
MT5310L Z vy, BUEIEIXE RIS T, e BB

RAE LA~ — 48 T — 1 27 WRAYCAM-NOA2000 %
-, BEEE T CoFRNIIEY A~ —41:% Microstudio 33
£ O Windows ik ImageJ (7 AV 77 [E 75 £ 28T (NIH);
https://imagej.nih.gov/ij/download.html) % A\, & B L
VCQME (JTER/ER) OFWEIZT & AL
30 D f-H BRI LI,

DFHIFE

T EARMKR D5 DNA fhH 21X Whatman #1:3 Indicating
FTA Card # iV 2, BUARY — L RNA BIZF (1DNA) ITS
B LUK 7 2=y (LSU) @ PCR HiRICIX, ZhZ
FUITSIF (Gardes & Bruns, 1993) « ITS4 (White et al., 1990) .
LROR * LR5 (Vilgalys & Hester, 1990) D7 T A~ — T %
H iz, PCREMRE, =7 AT — R &5 ETOFIEIL
Orihara et al. (2012) IZfE>7z, ABFETHONIZ—F A
T—HEER LITRLU,

ITS ik DT — 22y MERRIZIE, AR THRONIZ —
AT =2 DA, GenBank BLAST #25% (https://blast.ncbi.

nlm.nih.gov/Blast.cgi) (28BN, EEEXZLAF R —
Y AT —=H =2 (INSD) (ZEHFSNTOOMFMEA=

TOENEEDOY —r AT — 2 EFIRA L, NERRLE
PEA A avn (KPM-NC 26928) O ITS ¥ — 47 ALAHIA
% 90% LA 732 Query coverage 80% LA LD 4 2 —/4ri &
R. nigrescens B O ENVEMFRIMED BV EAL 3, SHIZY 77
LU ARELT, EWNTERD &7 ava R, roseolus &1
(DR 3 D TS v —r v AT — 2 &Mt 7 — 27 M
Wiz, T—HEyhDTTAL A NIIE SeaView version 4.6
(Gouy et al., 2010) 33 L TX MAFFT v. 7 (Katoh & Standley,
2013) MV, BB EMRRZIL “gap opening penalty” % 1.1

12, “Offset value” % 0.1 IZEFE LML, T 74/VEDORE

DNA fiili
SYHERE PR FEA BRI IEAE =
ITS LSU
Rhizopogon boninensis  [if] |11 b Z AL Fn AR A 0T T~ T KPM-NC 26862 MK395367
R. boninensis TR IR SRk B (M S H0S) DIERyE =Ny A S N KPM-NC 23383 MK395368
R. boninensis PRI EITEAT G- BRB LD (AR) U avda < YT KPM-NC 23980 MK395369
R. boninensis TR I B AR ALK BT (ACK ) DIERyESERyASAVY N KPM-NC 26882 MK395370
R. boninensis TR IR\ E L AR B Tl S (VE R ) Vaufa <Y F KPM-NC 26898 MK395371
R. boninensis SRR/ INSEJEORF A S R o L e Vavufary<VHT KPM-NC 26928 MK395372 MK396904
R. boninensis FORHRINEFAFER B)IS DB Vavdavu< VT KPM-NC 26945 MK395373 MK396905
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R2. AALIAVODEATER, FLICEESNNERESRESEZERSIUARMNEZLRL, REHTOMBEDORRHICE TS, BFRFEOLLE.
ALK EE R. nigrescens DIREEEH P DT —HETFRT . Ito &Imai (1937) DEEHEIE, SEHERLIZLIMIATIZER (TMI37363) ZETLHBICEIKEDTHS.

7385, Kobayasi (1937) [Z&% "R. nigrescens" MEE#EIZIE, FEFER DO (LHEL.

Table 2. Comparison of basidiospore dimensions among the Rhizopogon boninensis lectotype (TMI 37363), newly obtained a specimens from Chichi-jima (Bonin Isls.) and

Honshu (KPM-NC 26869), and the original and subsequent descriptions by Ito & Imai (1937) and Kobayasi (1938) as well as the original description of R. nigrescens. Note

that Kobayasi (1937) did not show spore dimensions in his description of R. nigrescens sensu Kobayasi (= R. boninensis).

R. nigrescens s. str.

JRGELE (AEKPE)
Original description

(Coker & Couch, 1928)

fli4, Taxon F A avva Rhizopogon boninensis
. . JRELHE (S PE)

N N 8 B E N o R o
TEAPEH -« High LA A TN TR e A S P AN (PrEg) e Ito & Imai (1937) JIVFR (1938) (R 7E)
Locality or o - . Chichi-jima, Bonin Islands  Honshu (Izu Peninsula), Chichi-jima, Bonin ~ Kobayasi (1938)

Chichi-jima, Bonin Islands
references (KPM-NC 26928) Japan (KPM-NC 26869) Islands original Chichi-jima, Bonin Islands
(TMI 37363 ; lectotype) e
description
S BLDIEE

ca. 700 pm

500-1500 pm
Peridium thickness

AT TR

o 5.8-7.7 x 3.0-4.1 um
Basidiospore

5.2-8.1 x 2.8-4.0 um

500-1200 um

500-2000 um 700-1000 pm ca. 290-440 pm

5.6-7.8 x 2.7-3.9 um

6.5-10 x 2.5-3.5um  (5-)6.5-7(-8.5) x 3-3.5um  6-9 x 2.4-3 um

(mean 6.7 x 3.3 um; n=30) (mean 6.7 X 3.4 um; n = 30) (mean 6.5 x 3.1 pm; n = 30)

dimensions

O fitt (B /FR)
1.6-2.4 (mean 2.0; n=30) 1.5-2.6 (mean 2.0; n = 30)

Q value

1.7-2.6 (mean 2.1; n = 30) N/A N/A N/A

EHWZ, TIAARET#%, Gblocks (Castresana, 2000)
DT NAYVARZENF ¥y T H L E LY A M KU
TIA LA A NI T2 T — 2y M RIS
2o ABFFE TSI LSU v —/ 0 AIZOWTHE, GenBank
BLAST (ZE DM RIPER SR O A FE M LT,

53 F SRAMIRHT VX I LI L OANA RHEE T KD FEHi L7z,
o HL B HE T L HEE 12 1E jModeltest2  (Darriba et al., 2012)
Z M, ITS1, 5.8S BEUNITS2 O 3 FHIKIC R —F 1ar
L. FNENUIODWTET AMHEEERIT ol ~ARfFHTOE
TOVITAR UL I YE (AIC) (ZHESEPGEL, ITS1ITIE
HKY+I, 5.8S (213 K80, ITS2{Zi% SYM+G E7 V&AL
7oo AT RAXMLYv. 8.2.10 (Stamatakis, 2014) |- T3
L. EiRo 3 fEIRIC S =T var L& 2 120 T, ik
BT DR NTA=ZOREEEAT T, F/— RO/
DB LSO EIZIL “rapid bootstrap analysis” % V7= (1000
BIRETT) o A RHEE TOfENTIX MrBayes 3.2 (Ronquist &
Huelsenbeck, 2003) 12X 1T>72, AR EHMEROFHIX
Metropolis-coupled Markov chain Monte Carlo method (Geyer,
1991) (ZXDITV, fRTIE 300 75 HiEAUMDIRL . BHEEIE 1000
HART LRIz, 2 DORIFFETT 55T D~ /L2784
ITENER 4 RITEREL,
frequencies (ASDSF)” 23E & AUIZ 0.01 % R [a] > 72K s TUY
WU L7z, MORTDRTOBIZIEIEL, RO DORIEIC
EOEHGRMRORHELIT T2, Fo. BHEINIH T A—
A0 “effective sample size (ESS)” DAEAS 200 Z+ 4512 _EA]-
TNDZLEefERBL., e T LT,

“average standard deviation of split

HR
RO REROHH O LL B R B

2018 4 11 A/ NVEREEBERXBEBIUOREDV 2y F oy
<V T CRESNT-A A vave (A=rvavn) FFER

(KPM-NC 26928, 26933, 26945) 1%, SRR I IR A%
WO, AT REF LRSS M (K 1.3 mm) . Kl
SR KRS B DOMUIRE SRR BAEL . $l T 2L R 2K
NRBEITRDE, BIOH 228 VT, Tto & Imai
(1937) . Kobayasi (1937) . /M (1938) BLOMFE (1959)
kDA A avn (h=riavn) otk &Lz, F-.
BEDOARINEA AL av afE R LG R FFIT — 8Lz, &
BT EZEDO—N W) 1T—MMEAN A AREOZ 2 —
HEMZET (TMI) PR ® R. boninensis D> Z A7 1A Y
TOIEA (TMI 37363) DBIZELFEM LT, 3% KER{LAVD
LV CRBELIZFE R, I ORI o B LsE
BIZRORD-T2b DD, ERROFTREHBLEADWT L
HIFEIIZIZIE B 22 e RS vic, EER B RBNR
MOEAM TOLE CLEPOLDOT —252ET) 221
Y,

AFEE

INAE TR B A IR E S L OVRE B FEAE R (KPM-NC 26928,
26945) BALAVZ TS IO — 7 A%, [ LR ED
FAavufEAR (KPM-NC 26862) 735Dy —/7r Ak 99—
100% O—EDB R 57 (FE L 698 bp/703 bp, 720 bp/721
bp), EHIT, TMHDY—rr Al WBIRO MR, ¥
RS, AKEBIOEERBOYa7F 2y~ Uk F CERES
N avafg B OERNPSLDY — 7 AED T, 99-100%
D—EN AL (639-644 bp/644 bp)

DF RN

ORI TS 7 — &y MNIAFH 19 v —4Fv
A, 661 bp &lgoTz, NSAXHEEIZL DI TIE, £ 1,570,000
HARIZIEFIRAEL 20 | WORL ISz, LizadioTC,
WD D 1,570,000 ARG OREATEAEIEL, FRVDOIEITIHE:
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L7 2862 fll O R &~ A X FZR RO I,
ETD/RTA—=HD ESS 1E 200 24312 LEl>Tuz, 64T
T52 007 OEFORE (InL) OREHFEEIL -1903.83,
FRFNEE)IL -1929.47 Th o7, RAXML IZLD R AIED L
(InL) 1% -1851.198047 Th-oTe, "AARHEEBLIOERAIET
BONI BB OBIEIEIER —CThololod, RALIERHK
WOHRER 117,

BT OFER . B O/ NEFEERPE, A TPE, FVERE B
O avatERNSOL—r AL, BARLFED
WA BLOWH LA NOELN QO TAMVEREIR OB —
VA (Huang et al,, 2012 [H[EIHIFEE L A RO — 7
2]) bAATaveOIL—RICEENIIEIREINTZ (K
1o AT avalDliikBIRNBIFFENTZDIT, AL

70/0.93

93/0.99

73/0.93

100/1.00

96/1.00

68/0.66
—— 32/0.80

99/1.00

98/1.00
54/0.58

0.01 substitutions / site

R. nigrescens MH910566 USA, NC
R. evadens KT968587 USA, OR
R. subaustralis MH878759 USA
R. subsalmonius AM085530 SPAIN, Girona
R. variabilisporus KT968595 USA, CA
R. jiyaozi NR 158906 CHINA, Yunnan
R. rubescens LC198723 JAPAN, Fukui Pref.

R. pseudoroseolus MG773821 USA, TN

DELHEEITZ R buenoi Calonge & M.P. Martin THY, ZD[H
FEIL, OB HEEORE (Grubisha et al., 2002) LITRHE
WCREMEL CWDBZER RSN (DY —r AL
(L ITS BEIKOARFNE 90% Afi) . BIfE, AATavndFs
L7825 TUND R. nigrescens DY —77 A (MH910566 ; K [H
=R TAFMNEE) 1 IA AT ava bl I RAICHEEIL TRY,
Rhizopogon subg. Versicolores |28 Fi11=,

%8

LFRORE TS NEFEE BB I ORI TS (A a
va | ZWT LI RER - REMICE - THLT LD RS
NI2FD, TIETHEEAREMICIE SHMEERTLED TN -T2
BTG EICBWTHIES O AL CWAZENRENTZ, Th

Rhizopogon buenoi NR119466 TYPE SPAIN

UECM of Rhizopogon AB839387 JPN, Tokyo

— UECM of Rhizopogon AB769904 CHINA, Hunan

R. boninensis* MK395368 JPN, Okinawa Pref., Tokashiki Isl.
UECM of Rhizopogon JQ991777 CHINA, Zhejiang

R. boninensis* MK395373 JPN, Ogasawara, Hahajima Isl.
R. boninensis* MK395369 JPN, Okinawa Pref., Okinawa Isl.
R. boninensis* MK395371 JPN, Okinawa Pref., Iriomote Isl.
R. boninensis* MK395370 JPN, Okinawa Pref., Kumejima Isl.
R. boninensis* MK395367 JPN, Okayama Pref.

R. boninensis* MK395372 JPN, Ogasawara, Chichijima Isl.

Rhizopogon
subg. Versicolores

R. subg.
Roseoli

1. A4 a0 R boninensis £Z DEAFHFEED TS T—AEIMIEIKREERBMH. /—FEHISRESNEREERLZIT MRSV TE
(RAXML rapid bootstrap values; MLBS) H&UNA XHETEEHRFER (PP) ([MLBS (%))/[PP1 ELTHRR). HEHICEBBEOS LV IK (MLBS >
75% M2 PP>0.95) EARMMTRLIz. AR THIICBONZO—URIZIE, TREYRGEMFLEZ. "UECM" [ZSNEBRDBRR —7 VX,

Fig. 1. Maximum likelihood (ML) phylogeny of Rhizopogon boninensis and its allied taxa based on ITS dataset. Scores at the nodes indicate RAXML rapid

bootstrap values (MLBS) and Bayesian posterior probabilities (PP) (as [MLBS]/[PP]). Branches supported by both BS > 70% and PP > 0.95 are shown as

thickened black lines. Sequences newly obtained in this study are designated by asterisks. UECM = uncultured ectomycorrhiza.
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Z. AEZENOT I~V HRBLN 2y F 2=V HRong
FUZBWTHIALS M L TNDEB BT, o BUEA A=
TROFELIZTETHIVTND R, nigrescens 13 BRI A AT =
bt KEHEEN TWAZELRENTE (K1),

K PECTIH D R. nigrescens 13, F FARD KA /2D K
(R KEE 6 cm) RO <RV T DENL N BAE R OD RE
ZBWCAAvaval T2, 1 IEEREREN S DR
TN AMEAFELHDE (400 pm A T) . HFRF2E
DRIEVA (6-9 X 2.4-3 um) FZRBWTAA T avalifE
2#% (Coker & Couch, 1928 ; #2), X 1 O ITS fHIK D%
KM 72T Te< LSU O EFELY| D i T W 1R
B« BARMICE—FETIE e WZ e RSN (R nigrescens
= A GU18759%4 (bp)] / [FEBEA A vavay —ri
MK396905 (bp)] = 851/919 [93%]) .

WIZ, T OWNZHONTTHLN, [s=rravnm), T4
FAavne] EHIZ 1937 FITREENTVDN, L=rvayn
DOFt#E G Teim L (Ito & Imai, 1937) OHRRD TN A A=
ToDFEHEE I (Kobayasi, 1937) DRI~ 2 7
HIFERW, UL, BEOMA IR, BURTIELTLL 4
DIHZHBHEN T S NN &, RE AV INEIFGE B IR
B AN PERE BIZIA AL TWDIEND, ARE O
LTSS (A A avn] ZH0LIEPRGIRELN D2
NWeE 2 H5,

VLEDS, [HAvavma) oF4 40T, R. boninensis %4
THIEERET D, 728, Ito & Imai (1937) (2L DFGEH
IZBWTC, AEDZATIIEBAFET D (o FATTHD)
BENFEPNTNDHIEND, KiRLIZBWT, by aa
TOFNOLINIAT % 1 FIRET 5.

Rhizopogon boninensis S. Ito & S. Imai, Transactions of the
Sapporo Natural History Society 15: 11. 1937.

2 (Fig. 2)
= Rhizopogon nigrescens sensu Kobayasi. The Botanical
Magazine 51: 757. 1937; non: Coker & Couch, The
Gasteromycetes of the Eastern United States and Canada: 30.
1928.

Lectotype (designated here!): Ogimura, Chichishima,
Ogasawara Islands (/N5 JF 3% & 2 & [HE AT) , JAPAN, 5
Nov., 1936, S. Imai (TMI 37363).

Japanese name: Oshoro (F4 : A4 avn)

Macroscopic features: Fruitbodies subglobose or somewhat
tuberiform, up to 6 cm in diam., surface felt-like in texture,
basically whitish but varying in color such as pale yellow,
yellowish brown and pale reddish brown, roughly covered

with rhizomorphs almost the same color as the peridial surface.

Peridium 0.5-1.5 mm thick, surface gradually turning pale red
where rubbed or bruised, finally becoming blackish brown to
black, context whitish to pale ochre, gradually turning the same
color as surface where rubbed or bruised. Reaction of peridium
to 3% KOH: turning wine red.

Microscopic features: Peridium composed of filamentous
hyphae mostly 2.5-12 pm broad running subparallel to surface
and pseudoparenchymatous cells up to 28 um with abundant
extracellular brown to blackish brown pigments throughout
the context, hyphal walls up to 1.5 pm thick. Trama of
interwoven, colorless filamentous hyphae 2.5-6 um, walls 0.6-1
pm. Subhymenium present, of 1-2 longitudinally arranged
cells. Cystidia not seen. Hymenium composed of basidia
and numerous, colorless basidioles. Basidia cylindrical to
legeniform, colorless, mostly 4-6-spored. Basidiospores 5.2-8.1
x 2.8-4.0 pm, average 6.7 x 3.4 um, Q = 1.5-2.6, Qmean = 2.0 (n
= 30; based on the specimen KPM-NC 26928 from Chichi-jima,
Bonin Islands), ellipsoid or capsule-like, smooth, colorless to
pale yellowish brown, containing 1-2 guttulae, walls ca. 0.5 pm
thick. Clamp connections absent in all tissues.

Habitat, distribution and season: Hypogeous or sub-epigeous,
solitary or scattered under Pinus densiflora Sieb. & Zucc., P.
luchuensis Mayr or other two-needle pines; Japan (southern part
of the mainland, Ogasawara Isls., Ryukyu Isls.), South and East
China; almost all year round.

Specimens examined: JAPAN: Tokyo, Ogasawara Islands,
Chichishima (Chichi-jima Isl.), Ogimura, 5 Nov., 1936, S.
Imai, TMI 37363; Chichi-jima Isl., Chiio-san Park, under P.
luchuensis, 7 Nov. 2018, leg. Kentaro Hosaka, KPM-NC 26928;
Chichi-jima Isl., along the trail to Mt. Tsutsujiyama, under P.
luchuensis, 8 Nov. 2018, K. Yamamoto & M. Ohmae, KPM-
NC 26933; Haha-jima Isl., along the Tamagawa Dam, under P,
luchuensis, T. Orihara & K. Hosaka, KPM-NC 26945; Shizuoka
Prefecture, Izunokuni-shi, Ukihashi, under P. densiflora, 6 Nov.
2017, M. Nakajima, KPM-NC 26869; Okayama Prefecture,
Wake-cho, Taga, under P. densiflora, 12 Sep. 2008, T. Orihara,
KPM-NC 26862; ibid, 5 July 2009, M. Chishiki, KPM-NC
26863; Hyogo Prefecture, Kobe-shi, Kita-ku, Shimotanigami,
Shiogahara, under P. densiflora, 21 June 2009, K. Sanjo, KPM-
NC 26867; Takarazuka-shi, Nakayamadera, under P. densiflora,
15 July 2012, T. Orihara, KPM-NC 26872; Kagoshima
Prefecture, Tokunoshima Island, Amagi-cho, Mt. Yamatogusuku,
under P. luchuensis, 25 June 2014, T. Orihara, KPM-NC
23894; Okinawa Prefecture, Tokashiki Island, Tokashiki-mura,
Tokashiki, under P. luchuensis, 14 April 2013, K. Yamamoto

14
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L8

|
" )
B 2. 77 <-ary0 Rhizopogon boninensis:a. FEA (INERFT R B KPM-NC 26928) ;b. LIYNIATIER (INERFREE, 1936 £ 11 B 5 BiEE ; TMI37363) ;c.
FEBLLUVEBROFSR (KPM-NC26869) ; d. HFHIF (KPM-NC26869) ; e. LY/ TIZADBEFHF (TMI37363). A7 —JL : a,b=2cm;c-e=10pm.

Fig. 2. Rhizopogon boninensis: a. Fruitbodies collected from Chichi-jima Isl., Bonin Islands (KPM-NC 26928); b. Lectotype specimen collected from Chichi-jima Isl., Bonin Islands

on 5 Nov. 1936 (TMI 37363); c. Hymenophore and trama (KPM-NC 26969); d. Basidiospores (KPM-NC 26969); e. Basidiospores of the lectotype specimen (TMI 37363). Bars: a,

b=2cm;c-e=10 pm.

& T. Orihara, KPM-NC 23383, Okinawa Island, Kunigami-
son, along the trail to Mt. Yonaha, under P. luchuensis, 1 Sep.
2014, T. Orihara, KPM-NC 23980; Kume Island, Kumejima-
cho, Nishime, between Darumayama Park and Shirase 2nd Dam,
under P, luchuensis, 19 May 2015, Y. Takashima, T. Orihara & K.
Yamamoto, KPM-NC 26882; ibid, K. Yamamoto & T. Orihara,
KPM-NC 26883; Iriomote Island, Taketomi-cho, Komi, the
basin of the Aira River, under P. luchuensis, 27 June 2018, N.
Maekawa, K. Yamamoto & T. Orihara, KPM-NC 26898.

AR RO . 7 IR BRI ~ BRI, B K 6 om,
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ICRORBICE DD, SMITEE 0.5-1.5 mm, FIOFHAE
~EBE . BEBLIOETNTNL. BAMESITALR A
WCRIR ISR, HL<RDMEETHERE O~ BAITR
%o 3% KERALAVY L (KOH) [ZLDIMNZ D RESE © RY
A BIZEE, BRI, BRIZOWTE, AARITIEELY
EBHNRHY, T LoNTIRF,

SRR - AN IR IITIFIE AT EDE 2.5-12 um
TR DR IRF R LIE RN 28 pm OATAEENSR2Y, Hk
BEDQEXITHR K 1.5 pm, MfMIZIT8 6~ BB a0 aE
NEEHLND, B (T NEE) (TEAOTET DM
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72%, HTEIEAREA~ AR ED A, B, %<
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34 um, Q=1.5-2.6 CFHHE 2.0) (n=30; REFE KPM-NC
26928 BEARIZHSL) . /I (W7 eA M) | g, G~
B, WNENT 1 SFERIE 2 SO RERMEREETe, AT
faFABEIRESHBLZ 0.5 pm, ESRIZZ T IERLNR,
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UMIZHEAR F T A MR AR T R AR S E AR
o BAR UNEIRRER. PV B ARE S T AN LIR) |
HE ; REARE AR,
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DEMNAFE (AT avna ; R boninensis) SHEESIL, A4
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DO L)~ (ﬁ}ﬁ%}%\ 1959 ; # 5L, 2008) (7245,
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D aya @O EFHINRELED D BT, ETEET &
MR THD, PENSATHRICEIVELNEZOY T

VW NIV EE RO BREEY — 7 AT, £D)
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ZH O mIZBWTHEET S (Martin, 1996 ; Martin & Calonge,
2001) s TN ETITRBMT D 72S N TORDBNOREL E D
ITS D725 DNA EEGHIRIZ ISV 3 1 R T 21T
5Z&T, R boninensis-R. buenoi 71— R DORERRFED RIS L
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