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Phallus hadriani rediscovered from the coastal dune of Niigata Prefecture, Central Honshu, Japan

Taiga Kasuyal, Takashi MaruyamaZ 3, Kimiyoshi Fuse? 4 Kentaro Hosaka® and Kazuhiro Minowa?2 6
Z LI

2015%E10A, FHBEEMBTOMHRICBVT, Av RV ¥ rBOTFEEEERT S EREDHE
FREDODIEHTHATH YA YR ¥ % Phallus hadriani Vent. (A RV ¥ BRAv R ¥4
B) 2#EZORINLAEIIRE LA, REITILERICELSATHEZZONTBY (HHES,
2015), HATREFEBO/PMENHEDECTRES WA FERICEIZDDOTHES L, MEALSE
2oz (JIF,1954). T4, FBRES aEHHSTHRMICOWTIE "BED, Bl #
63T LERBEASHY (BHS,1980), HEBEFETOBEIIRELLT ARy RIS 5D
BAEEZBANALTWAEH (1BH,1981), I o DRFIIFEMERZE DO TR L o7z,
Z0t%k, LEEARTORREEOERICETE, BEET ¥R v RV ¥ 7 OBENFEN
BLAEINA (BES,2007). 610, Bas (2015) I3dbiER BT O#R CIRES L
BRICESEFTREBN 2T, BRETAVRA v RV Iy ORFEHMBELZHS I L.
ZDEHIE, BRICBVTIE, HREREESLTAFTRAY RV IS OMERSHIEFIh
FCRFBEDOATHON TV FBRTIL, BRICAERRELLEWIHEFEIH 00 (B
H,1981), 205 MOERIEIAHLZ T THo 12,

HRIZBIFATATRRAy R Y 5 O5MIE, BRTREFLBERIBELTVWSELEZOLNT
BY, 208 RRBOMARICI Z2E8HLEL - B, FHEIZSERERT 2T R
LERTWS (A 65,2007, 2015). ShoDZERS, THYRAYRY Y 3BRIBEOL v
FYRMIBWCHERER I (CR+EN) KEBEINh T3S (KEF - B4, 2010). L7za5 T,
BORELRETILTH, FEOHBRICBI 27 RREEZFL TN I LIIEETHS. £
ST, FBETERBRENLTHF Ay R ¥ X OTEROTLBIFR, BERED L UREK
LB ICOVWTHET 5.

TR REERTHEERNREABEHSH, T288-0025 T 3R 8t F 1 ] & H'3(Department
of Environmental Risk and Crisis Management, Faculty of Risk and Crisis Management, Chiba
Institute of Science, 3 Shiomi-cho, Choshi, Chiba 288-0025, Japan. E-mail: tkasuya@cis.ac.jp)

2 % ) ZHFFREA 4L E (Members of Kashiwazaki Mushroom Society)

37045-1355 78 B #1185 TH K £ 8 H: )112450-9 (2450-9, Karuigawa, Kashiwazaki, Niigata 945-1355,
Japan)

4F045-0812 78 B 42 1-8-22 (1-8-22, Handa, Kashiwazaki, Niigata 945-0812, Japan)

S| L Bl M S A T 8 28, T 305-0005 ¥ B o < i1 KA fR4-1-1(Department of Botany,
National Museum of Nature and Science, 4-1-1, Amakubo, Tsukuba, Ibaraki 305-0005, Japan)

SR T LTSN, T945-0841 HriB RIS T4k HT8-35 (Kashiwazaki City Museum, 8-35, Midori-cho,
Kashiwazaki, Niigata 945-0841, Japan)

_97_



e &K O

1. FEAEDRES L OCBEAER

20154E10A31H I, HBREMTFHTFROBE TRELATFESZERHEZHRR

(Snackmaster Express Food Dehydrator FD-61, Nesco/American Harvest, Two Rivers, WI,
USA) ZHWVT46 CTABpMIBR &, ERERLERL . EREARICMA T, Hosaka &
Castellano (2008), Hosaka et al. (2010), Kasuya et al. (2012) D FEIHEVS, FEEHD S
ADAZAATTUN (EFRE) O—82YHERY, 100 mM Tris-HCl (pH 80) X U011 Mil
BiEEF + U 4 (Na2S03) %ihL 72DMSO/3» 7 7 — (Seutin et al, 1991) HicRiEL,4 T
THREFL:. HEEAIHBTZEWEOIUEE (KCM) B & ERH#AHEY BT
HEIEARE (TNS) ICRE L.

2. BEHRFBOBIE

FEEORROFRIITE L EDOFEEICETERBMLA. T2, BEEEROT L AOEFY)
FezfERL, ThozKBgEArY va (KOH3 % (w/v) KEETHAL L%, TEREMEL
ReTHFRFOBEBHFHZEELL. HTFRFOKE S, AEHEBEOLOEDOHEERT
TAER ICHIH L7240 % VTl L 7-.

3. DNAHK, PCRBX Y =220 v 07

FE4EDHDODNARIH X, DMSONy 7 7 —HICRIE L 72 B £ HWT{iTo7:. DNAHH
i, 79 AINV7 2R ECTABIIME (Hosaka & Castellano, 2008; F 4+ 5, 2013) (2L D
Tof:. THIZENBELNADNAZEHREI L L, PCRIC & D BrDNABIEF DB FHIRAEH A X—
#— (ITS) #HiRkB L UMDNABEFORY 7= b (LSU) #MIEL 7z ITSHIB O
{ZIZITS5 £ ITS4(White et al, 1990), LSUDMIEIZIZLROR &£ LR5(Vilgalys & Hester, 1990) @
T774<—ty beEhEhHW/ PCRIZ, KISHZ20u] [1ulDOREDNA, 1 u1OdINTP (4
mM), Luld &7 54 <— Bul),05 units®TagRY A F—¥ (¥ h 554 F, Kidt), 2ulo
MgCl2(25 mM), 2 u 1D Bovine Serum Albumin (BSA)] & L, UTFTOREFT S A2k ffo
o BIALER, 904 C 35 %1% 4 7V 5 BAEH, 04 °C 358, 7=—1 7,51 C 308, ME.72T1
G230% 4 7V BAB, 72T 105%19 14 7).

PCREWIZ1 %7 AU —A XV TCERKB L%, =FIVvs7uwf Fizthal, %
SRIBSHC & D WTHRL S 2. SIS DEETORIEIHER S N384, PCREY *illustra
ExoStar (GE Healthcare, UK) % H\WTHB L, Big Dye Terminator v3.1 Cycle Sequencing
Kit (Applied Biosystems Inc., Norwalk, CT, USA) 2k W @IS THF A LI Py —2 1y
ATV, HEEF|ZRE L.

B, HBRETAVIRAYRYIFXICMAT, REBTICBVCHRET 3BT, Exfse
EYEEYMEROREELAE I RE SN TV ALBEET A V<A vy RV 57, BLUTFE,
MmN, BNOZEFER v BV ¥ 4P, impudicus LOERIZOWT H FEEEICDNATIE, PCRB &
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U =22y vy 7T, ITSHEBRE LSUNERES 2t L7,

4, SRR

AWFFRIC & D FH 2B S NAITSHEIR & LSUDERELSIICOWT, ATGC Ver. 6(GENETYX,
Ky) T7E7NL, NCBI GenBankiZ & # L 7z (Table 1). #®#, ITSHEHRLLSUICD
WTEhEhN, GenBank LICARENTWET ARy RV I T2 ELAy RV rBIE
OZHEOEREFN EME TREMTZ2T o772, F—% v b (Table 1) iZMuscle v.3.6(Edgar,
2004a, b) 12XV T7F4 A 2T, & BICBioEdit ver. 70.1(Hall, 1999) #HWTZFDHERE
rERCHERL, LECRUTHIELA. £0%, PAUP' ver. 40bl10(Swofford, 2002) % F\»
THREWEICL ) RERLER L. &EHRHEROFERICIEIMULTREESY /¥ 3 ¥ #HWT
RRANGEREE, I DHREEOERICIZrandom additiond 7 = >~ % H T 1,000 K&
2iTot. TXTOF ¥ 5 7 ¥ —ldunorderedB & Wequal weighte L7z, B OB Hittree-
bisection-reconnection (TBR) IZERE L 7. 72, #BA—FIEH (consistency index = CI), #
Ff5 % (retention index = RI), BIE—336% (rescale consistency index = RC) IZ2WTd
Kbiz, 861, REMECLVBONIREBOZEOIRERIZEZ, T— R Ty 7%
10000EKE L CTHTo 7. SBICRTHY TRy RV S5 LUK Ay RV I RHCRT 5%
BEL, ITSEBOBITIE*Y 3/ Y Y 7 Mutinus caninus (Huds.) Fr.%, LSUDEN CIL ¥

X ¥ ) R=T 7 5M. elegans (Mont.) E. Fish.# H\ 7> (Table 1).

Table 1. Sequence data used for the present phylogenetic analyses. Asterisks (*) indicate

sequences newly generated from the present study.

Voucher GenBank accession no.
Species Locality

specimen no. ITS LSU
Phallus calongei AH31862 Pakistan - FJ785522
P. costatus MB02040 USA - DQ218513
P. hadriani TNS-F-61696 Japan, Hokkaido, Shari KP222542  KP222544
P. hadriani TNS-F-70034 Japan, Hokkaido, Shari - KUS516105*
P. hadriani TNS-F-70036 Japan, Niigata, Nagaoka KUS16100* KUS516107*
P. hadriani AH39161 Pakistan KF481956 -
P. hadriani KH11092003-1 USA DQ404385  AY885165
P, hadriani 0OSC107658 USA - DQ218514
P, impudicus TNS-F-70033 Japan, Chiba, Abiko - KU516104*
P. impudicus TNS-F-70037 Japan, Chiba, Sakura KU516101* KU516108*
P, impudicus TNS-F-70031 Japan, Ishikawa, Komatsu ~ KU516097* KUS516102*
P, impudicus TNS-F-70035 Japan, Ishikawa, Komatsu ~ KU516099* KU516106*
P, impudicus TNS-F-70032 Japan, Kanagawa, Oiso KUS516098* KU516103*
P. impudicus ASI125008 Korea AF324171 -
P, impudicus 0SC107655 USA - AY574642
P, indusiatus ASI32011 Korea AF324160 -
P, luteus - China HQ414538 -
P, luteus TNS-F-61695 Japan, Shiga, Otsu KP222543  KP222545
P. ravenelii CUW s.n. USA - DQ218515
Mutinus caninus ' KM81429 England GQI81513 -
M. elegans 0SC107657 USA - AY574643
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L. TERBRAE B ORI
Phallus hadriani Vent., Mém. Inst. Nat. Sci. Arts 1: 517, 1798. (Figs. 1-2)

ME:7HAY<RAy Ry 54 (JIIF, 1954)

TFEM4E Fig 1) BEPICEEZEBL, TIrbits, SRS SHBELS. BHEIZ
B &35-55 cm, 1E2-35 cm, %)RRiZHbRAS BV kA TRALE, ZRICHNS L RER
~BBLhsh. HEORMIE, MK, BEBLUNENS B2ok5 ARG FEZEDN, THT
AR ZEER, BRETH RPN RL T, PRENKEOHLETF VBT, FICEH TR
BE~KRA VEOBRGEEH-T. ARIEEA~RABORETHEICHL, FLDOEKEZ
B BEPRATLLEFMEL, BEO/K LPRIIIEOEBICEROY KE LTERSLD,
NREHEET S, RIZAEILH1 FEL, ®H310-12 cm, E#HDOELS-2 cm, WREOE2-25
cm, EBICADPVELICH 2D, HRRTRRHERZETS. ORI ) ¥ 7ROEE
PEELL) AB~ERAOHEICE DR, OLPRREIIAMICHA LRI RS, OB
WIRE~2) —4f, [@EKKRTHZE, F15-35 mmOLEDO/NMLEET S, »SIIHEE, &
&25-3 cm, THIBIZEEIR, FEAMETHE, 7L NICEDALIA®R~2 ) — A TH ER
L7-WEPHRETS. FUNEIHRIRT, £PMELRRT S LGB ~E86E, HHRAERL,
FHOBBL LDICRVZLIVMEC LS. BFRT (Fig 2) BAME~KBHE, 35-5 x 15-2
pm, REBMET CREEIFE, ROG~REGE, EAE

PAER  FBEERATFEER, avKYAF - <o FEERNORH, 20154£10H31H,
FLILEES - A ®IRE, KCM-K001 = TNS-F-70036. Specimen examined: Japan, Niigata
Pref, Nagaoka-shi, Teradomari, Nozumi (N37°41 * 03", E138°46 * 50°) , ca 6.0 m alt,, on sand
among the community of Carex kobomugi Ohwi and Ixeris repens (L.) A. Gray in the coastal
dune, October 31, 2015, coll. T. Maruyama and K. Fuse, KCM-K001 = TNS-F-70036.

2. T

FBERETHFSAYRY P28 Ay Ry 2 Y HEEDITS iRz AV TREHIHEIC L
B REIN % AT o 7282, 733 4 M2 5BR S W BITS FIROBSEFI D H98 ¥4 MIER
BhHh, Zho3RHHECBT2REEL FHLERTH 7. PAUP ver. 40b10% F\v
T REHEIC L AT TIX, 160 AT v 72 5% 55 BORFEEIE SR (CI = 07600, RI =
08542, RC = 06492). Z O OKE, BE FrBER - LiE), SFRA ¥ 7 X)) AERE
BEOTHTIAY R riZA—0s7 L —FE2EKLZ (Fig.3). ¥4, 07 L—FOHRRK
HIREHHEDT— A Sy 7ETHRIFHFSN (Fig. 3).

LSUDF—4+ty bERWTHARICEREMHEICE 2B 2T o8 2,602 4 P oKX
hBLSUDIFEFID ) 138 4 MIERMDH Y, ZhoIIBRHPHBICBITLRE6%LE, &
R TH o 7. PAUP* ver. 40b10Z AV BEIHEICL BT TIX 63 AT v 77542510
B ZHMAE SNz (CI= 06912 RI = 08264, RC = 05712). OB DR, AE (FHiHE -
LiEE) BLIUT AV IERREEDOTHIIAv RV P X IZA—0O 7 L— FEER L (Fig
4). ¥, 207 V- FORREMRIRHHEDT— VA b5y PHETHLITHENT: (Fig. 4).
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Fig. 1. Basidiomata of Phallus hadriani (KCM-K001 = TNS-F-70036). A. Two immature basidiomata
having reddish purple egg on sand among the community of Carex kobomugi. B. Vertical sections of imma-
ture basidiomata. C. A mature basidioma on sand among the community of C. kobomugi. D. Two mature
basidiomata.

Fig. 2. Basidiospores of P. hadriani under the light microscope (KCM—-K001 = TNS-F-70036).
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KUS516101 Phallus impudicus Japan
KU516098 Phallus impudicus Japan
KUS516099 Phallus impudicus Japan
KU516097 Phallus impudicus Japan
AF324171 Phallus impudicus Korea
KF481956 Phallus hadriani Pakistan
100 TNS-F-70036 Phallus hadrianiJapan, Niigata
DQ404385 Phallus hadriani USA
KP222542 Phallus hadriani Japan, Hokkaido
AF324160 Phallus indusiatus Korea
100 - KP222543 Phallus luteus Japan
L HQ414538 Phallus luteus China

10

o

GQ981513 Mutinus caninus England (outgroup)

—
10 changes

Fig. 3. One of five parsimonious trees of P. hadriani derived by the maximum parsimony analysis of the nucle-
ar rDNA ITS region. The numbers along the branches are the nodal supports (parsimony bootstrap values).

KU516103 Phallus impudicus Japan
KU516102 Phallus impudicus Japan
KU516104 Phallus impudicus Japan
KU516106 Phallus impudicus Japan
KU516108 Phallus impudicus Japan
8o [— DQ218515 Phallus raveneliiUSA
83 FJ785522 Phallus calongei Pakistan
DQ218513 Phallus costatus USA
AY574642 Phallus impudicus USA
AY885165 Phallus hadrianiUSA
DQ218514 Phallus hadriani USA
KUS516105 Phallus hadriani Japan, Hokkaido
KP222544 Phallus hadriani Japan, Hokkaido
TNS-F-70036 Phallus hadriani Japan, Niigata
—— KP222545 Phallus luteus Japan

AY574643 Mutinus elegans USA (outgroup)

90

90

—
2 changes

Fig. 4. One of 10 parsimonious trees of P. hadriani derived by the maximum parsimony analysis of the nucle-

ar rDNA large subunit gene. The numbers along the branches are the nodal supports (parsimony bootstrap
values).
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AMIITHREMNIC, BEIERICHNS LHRPPITREE~BBICEBRT S L) R K DIFH
SIFoha (FEES, 2007, 2015). FriBEEFEROEBHFRHIE, ChITOTAHFTAyKRY
& & HEEIR (Andersson, 1950; Breitenbach & Krinzlin, 1986; Eckblad, 1955; 44 5, 2007, 2015;
Long & Stouffer, 1948) & X< —E L7, TODEELIE, IBREERLBLEHIFHICED
X7HAYRAv RV ERELE. i, ITSHEBRELSUZ AW REFBITORKR, FiBRE
EAZILHEE, N(NFRAFVRTAVNEREEDT ARy Ry S r EERFEREZ LTI LD
Woh kol (Figs. 3-4). TDEHIC, FBREERBTHAIIAYRY I rTHLI LN
SFFRBEMCO IR IR,

B, HERCGLAGHTAAYRYZFETHITAy RV ¥ r EIRERICEUT 58, 6
BEEIFAET, Z2RICBATCIERLERVEALREDEVYHY (BH S, 2007, 2015), 745
TRy R Iy LIBERICENTRERLZNETHL EEXONE. ITSHEHRELSUZ AWV 7125
B OERE,IGD, MEIXEFNREFRELRB 7L — FIZEL (Figs. 3-4), R THHZ L
BRI

HATI, THFTRAv Ry 7 r3lEEOHRICBI25M0 LI REEh TS (HE
5,2007, 2015). AMTIHBEICHEFE (U, 1954) BLUFBRIET (RHS, 1980 ; AH,
1981) TRAELALLWIRFEDL O, FERERPRENTELT, FLWEEH - AR
BEIMEIShTWEd oz, BRI, AMNCBUEAREERE S THY<RAv RS T
ONOHEELREHETHY, SEHAL» L 2o FHBREATOREMIE, BRICBIZEEDS
MR TH 5.

AREIIHH, FICBREICESBRETHIENFHRABICMS N T2 (Andersson, 1950;
Eckblad, 1955). #t3EARIX, HABICHTAHBRERTO, 27K AFen = H 5%
By AR TREINL. LEBETHRMROME,ISREINTEY (WA, 2007, 2015), &
BIRHATREEF »SBEF O TCOREHIROBHELZ HLIITH LTI LEEILNS.
B, HEATRBAATRIFRBERENARICE Y EHICED - BELTWELD, THIYTA Y
Ry ¥ ri3SHHERTAMRESBER I TV (KE - 4, 2010). To7-0, SHLFER
CBIBAEOHHRROREZEREL, LVFEHLIHRFERREOHERZHALHIILTY
CLERHS.

Abstract

Phallus hadriani, a rare phalloid fungus, was collected from the coastal dune of Nozumi, Teradomari,
Nagaoka-shi of Niigata Prefecture at October 2015. This maritime Basidiomycete was rediscovered from
Honshu since 1981, with the voucher specimen certainly identified. This report contains a description of P.
hadriani and illustrations of its morphological characteristics based on a specimen collected from Niigata
Prefecture. By the maximum parsimony analyses of the nuclear rDNA ITS region and the nuclear rDNA

large subunit gene, P. hadriani samples collected from Japan (Niigata and Hokkaido), Pakistan and United
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States were placed within the same well-supported clade. Therefore, the specimen collected from Niigata
Prefecture was identified as P. hadriani with supports of morphological observations and phylogenetic

analyses.
E:

FFEZERT S50, BAARICELTIH VW HiEKE8E 2580 TRER
K, TRALTFR 2505 FEWRERICEL TIHDE: - E R e o
BRKKICESHVALET.
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