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Species of Peziza s. str. on water-soaked wood with
special reference to a new species, P nordica , from
central Norway
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OUSTER $ ( ,0"UGLIO + & +RISTIANSE ReZizas.str OREWAHERBSOAKED WOOD WITH SPECIAL R

NEW SPHGbEIBa FROM CENTRAL .ORWAY q 3YDOWIA q
Peziza oliviae, P. lohjaoensis, P. montirivicola AND A NEW SPECIES FROM .ORWAY FORM A WEILRezB&JPPORTED
s.str GROUP BASED ON STUDY OF THE INTERNAL TRANSCRIBED SPACER 3 R2.! GENE LARGE

THE $.! DEPENDENT 2.! POLYMERARSdiviag @rie EnontiriiEola, THE NEW SPB@IEAS IS DISTINCTLY STIPI
TATE AND OCCURS ON WOOD THAT HAS BEEN INUNDATED BY FRESH WATER 4HESE SPECIES Al
SIONS 4HEY FRUIT EARLY IN THE SEASON OR AT HIGH ELEVATIONS AND ARE PRESUMED TO BE
Peziza 1S GIVEN

+EYWORDS !SCOMYCOTA MOLECULAR PHYLOGENY OEZIZALES TAXONOMY

4HE PRESENT WORK WAS BEGUN BOHMNEENBRRMAdRElaTcladis LB 3CHWEIN
IDENTITY OF A COLLECTION MADE BY¥EQNESNOF URE Q@cutkfiniay scutellata ,

ITUGUST 4HIS LARGE ORANGE BROMN TITE BRHEWHNABITAT AND VERNAL FRL
STIPITATE DISCOMYCETE GREW ON SWAIMLEAR ISSOBREK EMMD ISOI®IV B A Ré&izB INGI SUC!
AND DEBRIS OF DEAD BIRCH AND WVhIsOW AHINIHE, S2AWMIYH - - -OSER

ERN SHORE OF 3TRANDAVATN LAKE /UR MBRPHQLONICAL AND MOLECULAR
SKARVET .ATIONAL OARK IN CENTRASTUWIRWAKN TEBIAS MATERIAL LED US TO EXAN
M ASL )N !UGUST OF THIS FUNGIES WATHIMOUMBD LARGE AND R&EZiZEERO GENC
AGAIN IN THE SAME LOCATION 4HE &RAHERHE BVBHDDINSTRIESEAL IT TO BE AN UN
LAKE IS REGULATED AND THE NORMBLEW ANIHRE®VIEF0 1S BSER A R Hohjaoensis
TWEEN AND METERS DEPENDI(ANRGMAGNATAEDINTHE RECENThoNtriESCRIBED
OOwW OF THE ANNUAL SNOW MELT FBORMERIEEBIOUNTAINS
SURROUNDINGS THE LAKE )N THE UMPMHERSH BMAHCIES TTHEVE A BOREAL DISTEF
INUNDATED ZONE THERE IS SIGNIUGEEM AOCARWUTATARNY IN THE SEASON OR
OF DEAD WATER SOAKED STICKS ANDL BR} NOHDER OTFEVAIML HIGH ELBP¥ZATIONS O
LOVWalix SPP AND BetRaOpdbescens SUB zaolvile WAS FOUND IN /REGON 53! FRUIT
S Ptortuosa). DERWATER &R AM#za lohjacensis WAS DE

4HE SPECIES WAS FOUND IN A SMASC SIBEEEDA M RRGIATSWAS HERN &INLAND IN T
DEEPLY COVERED BY SNOW DURING PHENDNGIWHRTERLOFAAND SOMETIMES ON I
LEAST g MONTHS &IG S$URING THBD 98 RWND® DO G & RAWNREZAza montirivicola
BRANCHES ARE SUBMERGED IN CONTWMSOUGLRBEANEMGINWAULY AND 3EPTEMBER
TER AND THE SPOT WHERE THE FUNGU& BAASS FUMOUSNETRMI$OUS AREAS AT
TO BE CONTINUOUSLY MOIST DURINGNTHENSENBMERO 4BWSEZERLAND AND "OSNI.
CONDITIONS SUPPORTED OTHER LIG NIAXC OLERU SEA Q URAETB E NDTI S JN OUR STUDY
COMY C EAoé@hella babingtonii 3ACC OUSTERS GROUP TOGETHER WITHPddiZaH SUPPO
-ATOCAEC ), Miligs&ad truncorum LB s.str GROUP
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Materials and methods GENOMIC $.! FROM HERBARIUM SPECIME
STIPITReZifa SPECIES EXAMINED IN THIS

SAMPLING 4AB ! AND DILUTION OF THE $
BPECIMENS ! AND ' WERE SBSEFOR 0#2 AMPLIUCATION OF THE )43
THIS STUDY 4HEY WERE COLLECTED BNTEREROF TRENSCRIBRB SPACER 3

2+ IN .ORWAY AND SENT TO $ OUSTER R®R ERGMINALARGE SUBUNIT R2.! GE
TION 3AMPLEBEOFROM /REGON B3! AN g REGION OF 20" $.! DEPENDENT 2.
lohjacensis FROM &INLAND WERE INCLWBEMASEN))TEENE (ANSEN ET AL 4H
STUDY FOR MORPHOLOGICAL AND PHANM® GIENDT US INGGMPARIPRIMERS )43 & 'ARE
SON TOPeki#E SPECIMENS FROM .ORWAY AMESES THITE ET AL 4HE ,35 R
COLLECTIONS ARE SUMMARIZED IN 4REGION WAS AMPLIUED USING PRIMERS ,2
-ONCALVO ET AL 4HE q REGION OF

-ORPHOLOGICAL STUDIES GENE WAS AMPLIUED USING THE PRIMER
. A,ND2 " 2A AS DESIGNED BY (ANSEN ET

-ATERIAL OF SPECIMENS AND T WERE AS PREVIOUSL:

STUDIED IN FRESH CONDITION BY 2+
IN (ANSEN ET AL
NARY MEASUREMENTS AND OBSERVA %g‘ AS IN .O"UGLIO E

RIAL OF ALL SPECIES WAS STUDIED ?_ |
WAS REHYDRATED IN WATER AND SE !,\E éDlR EAERCDHOI\;/E\TIEI\IRﬁoov\I/EII\]
ING A RAZOR BLADE -EASUREMENTS
" USED %CONO4AQ $.! O
TER MOUNTS USING AN /LYMPUS
L TON 7) WHEREAS THE 2
EQUIPPED WITH A 8# DIGITAL CAME . Shty G .0 LOOTL K U M
CRO3UITE &IVE SOFTWARE SYSTEM E[R'ISY )NVIITROGEN IEE
AND FOR DIGITIZATION )ODINE REA k?"%\HA 531 0#2 PUéIUC
WITH -ELZERMS REAGENT -,: AND S E E[% IQUES WERE AS DESC
TION WAS OBSERVED USING #OTTON g VA CHER 'ENE#ODES
BOR —ICHIGAN WAS USED TO EDIT THE $.
"OLECULAR TECHNIQUES OBTAINED 4HE )43 ,35 AND 20" $.! SEQU
4HE 11AGEN $.EASY OLANT -INI DETHRM3GEED IN THIS STUDY WERE DEPO
'"ERMANY CAT NO WAS USEDANK ARDTRRETISTED IN 4ABS AND

Tab. 1. Peziza SPECIMENS AND 'EN"ANK SEQUENCES USED IN PHYLOGENETIC ANALYSES

Collection

Species @ Number Collector ITS ¢ LSU RPB2
(Herbarium) &

P nordica, H ' & ( +RISTIANSEN +5 +5 +5

P nordica ' & ( +RISTIANSEN +5 +5 +5

P. lohjaoensis 6 ( (ARMAJA 3IMOJOKI +5 +5 +5

P. lohjaoensis 6) ( (OIJER +5 +5 +5

P lohjacensis, H 6 ( (ARMAJA 1& A A

P oliviae, H * & /35 &RANK *8 +5 +5

P oliviae * & /35 &RANK +5 +5 +5

P oliviae * & /35 &RANK +5 +5 +5

P. oliviae * & /35 &RANK *8 +5 +5

P oliviae * & /35 &RANK +# ! !

P oliviae * & /35 &RANK +# ! !

P. montirivicola, H -.% - OERIC - Ny Ny

P montirivicola - % - OERIC ! !

P. montirivicola #( - OERIC ! !

aH= (OLOTYPE OF THE SPECIES

8 (ERBARIUM DESIGNATIONS &( &ARLOW (ERBARIUM ( (ELSINKII (ERBARIUM /35 /REGON 3
SCHE 3TAATSSAMMLUNG -ONCHEN

C3EQUENCES OBTAINED IN THIS STUDY ARE DESIGNATED WITH AN ASTERISK N NOT AVAIL
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$.! SEQUENCE ALIGNMENT SNV JUSSIEU FR PUBLIC ABGD WERE US

*

ILIGNMENT OF THE $.! SEQUENCE%\PLX/ S D(S)HIIEB NDRE ETS'/I'AELPS TAHNED #I;

ING -!1&&4 THROUGH HTTP MAFFT é Jl_P IJ___N .
LH' N 4HE 040 METHOD

X
MENT SERVER INDEX HTML AND THEN M Dﬁx% NGE OF VALUES FOR
ED WITH 3E'LV A 2AMBAUT
BfA §§H HE ONLINE SITE HTT
SUBMPTTING THE -AXIMUM ,
DE:A 94% TH 2!X-,q(0# USING Tt
é‘II 89%$% THROUGH THE #IPR
W 77 -ILLER ET AL AHE
ERS FROM THE ONLINE SITE WEJ
DETERMINED IN THIS STUDY WERE A

LE JEF’\'I L@E#ESACI-IENERATIONS 4HI
MATRIX CONSTRUCTED BY (ANSEN L 4 E

"ASE LEGACY STUDY )$ - 3EQUENCES FROM TWQuits

ISOLATES OF EACH OF TR®IVIAdREE SPECIES

lohjaoensis AND THE SPECIMENS ,FRERE:ORWAWLAR PHYLOGENETIC AND SPECIES
INCLUDED IN THE ,35 AND 20" ANAIMSES SOSDETER

MINE WHERE IN THE OEZIZACEAE THESE SPEGIES EAbL #HRs | AND 20" $.1 SE
OUTGROUP TAsceboMEdReRUlatus 0 +ARSTH yENCE DATA INCLUDED TAXA FROM TF

A. carbonarius + AR @idd A. denudatus &R
4HIS DATA SET CONSISTED OF TOTAL
4HE )43 DATA SET COMPRISEde-SEq/Vﬁll\bq_'ES O\F

Al ! WERE PARSIMONY INFORMATIVI
lae UVE ISOIPAdn@agensis THREE ISOLATES A \HE ANALYSES PLACED THEZTHREE S1

NEW SPECMVEG 'SO'A‘_“\"@K;HREE SEQUENEERCYEs FROM 531 &INLAND AND .ORWA
THE RECENTLY PIMoSUOMOAED 4AB 4HER A HIGHLY SUPPORTED CLAPESI-&IG S|

OUTGROUP TRMAMAPEIR Eand P vesiculosa. o 0cn  AND W |Pekldds st .O SEQUENCES WERI
OHYLOGENETIC ANALYSES OF THE DAVA|SER Betdsthdon X e URTHERMORE  EACH

AV A
MUM OARSIMONY -0 RUN ON 0!50 B tplber sTipITATE SPECIES IS ON A

SETS WERE CONSTRUCTED A COMBIRI
R$.! AND 20" $.! SEQUENCES WHIC

7
REPRESENTATIVE TAXA FROM THE OE %
AND AND A SECOND DATA SET W [5% B
R$.! SEQUENCES O MPedziL$PEEES UE |§
STUDY 4AB AHE ,35 AND 20" $.! é%

SWOFFORD "AXIMUM L TKELITHOODR, 5N o BN 9N ¢ cLADE IN THE ,35 R$.! A
21X-,q(0# THROUGH THE #IPRES 3C{ENCE. A,
= E NG Ry TIC TREE &IG

WAY -, -ILLER ET AL AND "AYESTANCP O PREQUENCE DATA SET CON
PROBABILITIES 00 AS DETERMINED WSINGr cRAYESROM SAMPLES OF WHI
V. B (UELSENBECK 20NQUIST A\‘/\é% E RSIMONY INFORMATIVE
VIOUSLY DESCRIBED ,0"UGLIO 0US ' A}:l\r
SUPPORT FOR -0 AND -, ANALYSES WA LEYTSLJIEBS y)43 DATA SEonWHICH 1IN

- “ fivicdta MUNFPED ' FOUR WELL SUPPORTEI

BOOTSTRAP REPLICATES THESE S HPEAzhHABjaoensis, P. oliviae, P. mon -

tirivicola AND THE NEW &PECIEZHE GREATES

SPECIES DELIMITATION ANALYSES |yTRA SPECIUC )43 DIVERGENCE WAS OB:

AHE )43 REGION HAS BEEN USED AHH WE BARRIONEERS QF W IHdiiviae ,
MARKER FOR FUNGI 3CHOCH ET AL *,& ANBVWNGUSHBD GREATEST GENETIC DI
THIS LOCUS FOR SPECIES DELIMITATIAOREANAQYSHES OTEHERLISOLAREE OF THIS
CULATED THE INTRA AND INTERSPEQIRIC SPEENHUIC DHBE TDAMERGENCES FOR THE
OF TH®SfA SPECIES FROM )43 R$.! SEREEANT EReritzdohsensis g P mon-
ALIGNMENTS USING 0/50 B -0 3WEG®ORD AND THE NEW SPECIES
TO DETERMINE THE GENETIC DIVERS | PéziZaNnontivgol& Rdd) PHEFNEW SPECIES ARE
FUNGI AND HELP DEUNE SPECIES BOMNBARIEGSELY RELATED SPECIES &IG

)N ADDITION TO RECOGNIZING PUT®GENETS® ET I E BREXENBMEoensis HAD THE
ON MONOPHYLETIC WELL SUPPORTE B REMIESST IN433PHYUENCE INTER SPECIU
LOGENIES TWO OTHER METHODS W BRECHSEMNGE DDHP|WMOT
SPECIES BOUNDARIES THE !UTOMATI€HEARC® DENDAFO40 -AXIMUM ,IKELIHOC

$ISCOVERY -ETHOD !"'$ OUILLANDRMEHH®@DR USED TO FURTHER DELIMIT SPEC
AND A -AXIMUM ,IKELIHOOD 00I1SSONREREE NROKTE SB¥BE TAXONOMR&izaGROUPS
MODEL 040 :HANG ET AL 4HE Digdoandig; T2)PRAGRIVAE, 3) P. oliviae *,&

ETERS FOR THE !"'$ ONLINE METH O DP. mibiftifiRcolayv WVAW B BInordica BASED ON THE )43
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Fig. 1. Pezizanordica (ABITAT AND APOTHECIA 3CALES IN BqgD CM OHOTOGRAPHS BY 20Y +RISTI
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Fig.2. -AXIMUM ,IKELIHOOD TREE BASED ON ,35 R$.! AND 20" SEQUENCE DATA "RANCHES IN BOLD WITH NUMBER
PROBABILITY 00 VAAWBS"OOTSTRAt VAROESAXIMUM ,IKELIHOOD - AND -AXIMUM OARSIMONY -0 ANALYSES
BRANCHES ARE 00 -, -0 SUPPORT VALUES DASHES INDICATE LOW A&dddb&@ Rarbdhariusl FAS dentitalfisOaddr & Brénuld&us A XK EARER

TICAL BAR INDICATES THEPQwddE COISTALMINEGIS SHOWN
THE HOLOTYPE SPECIMEN

IN THE EXPANDED TREE AT THE RIGHT !N ASTERISK

eolpIOn ¥ZIZZd ¥4I LSNO

AON dS

5 ABOVE RE
4HE NUMBE

INDICATES
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Fig.3. -AXIMUM ,IKELIHOOD TREE BASED ON )43 R$.! SEQUENCE DATA "RANCHES IN BOLD WITH

HAVE "AYESIAN POSTERIOR PROBABAIND Y' O@OT SVIARAIFE S AHQURE SAXIMUM IKELIHOOD -, AND -AXIM
OARSIMONY -0 ANALYSES 4HE NUMBER LISTED ABOVE THE BRANCHES ARE 00 -, -0 SUPPOR"
VALUES 4HE OUT G RPezi&ammophilaA &8 P vesiculosa !N ASTERISK INDICATES THAT THE SEQUENCE

THE HOLOTYPE SPECIMEN

R$.! SEQUENCE ANALYSES &IG 46 R OTPMHA NVEEOTIHODGSONCOLOROUS OR YELLO

FURTHER SUPPORT THE RNt DERATIANNC DS TIPE q = g CM LIGHTER THAI
DISTINCT SPECIES SURFACE WHITISH OR YELLOWISH &IG

AND SOMEWHAT UEXIBLE BROWN IN DRI

Taxonomy 4HE MARGIN IS SOMEWHAT LOBED OR LA

pedza nortca +RISTIANSEN 0-uG Lt QEERGPLATE €10 AGE.  SPORED OR
”OQ"C%,?A'SE o b WITH A WELL DEVELOPED AMYLOID RING A
. ) AQE ATTENUATED AT THE BASE WITH |
$1IAGNOSIS q4HIS SPEC|FEFSOI1t$iViSd|M|LA%.RQ)WN|SH OR SMOKY PARTICULARLY NO
BUT IS '-ASRGSER UrP TO MM BOROAD AND HQOBA R LONGER SEPF I YEHARGED ASCI I!'SCOS
PARAPHYSE ARE WIDER UP T M AND T | P
PARAPHTSES N WIDER P REAAE ' QAR BROWESR EFPLipsoip q q
M HYALINE WITHOUT OIL ¢
LGaRANM W kAR CONTENTS PARTICL

(OLOTYPUS q ./27!19 "USKERUD #OUNTY KI'O‘VMT H
MUNITY 30UTH END OF 3TRANDAVATN 'UROBHDILE

_,ATIONAL OARK ° ABL mm m mm%» ONWRE SPORES &IG DE "ARY BUBBLI
DEAD WATER SOAKED WOOD OF BIRCH AND BREWGESNT !'UNs U ST URST SMOOTH AND THICK
LEG 20Y +RISTIANSEN &( )SPEVBEYOPING TRANSVERSE WRINKLES OR

$ESCRIPTION g 'POTHBMOUMTIING ME®DIA N®T STAINING IN #" 7
DIAM HYMENIUM PALE BROWN TO BRIOBWNMNMATORBNGERAPHYSES STRAIGH
OUTSIDE SMOOTH OR SLIGHTLY GRANJRVRD RARUCKROISE KHY M TO ¢ M APIC
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Fig. 4. Peziza nordica .a—e. !SCI SHOWING THE BLUING IN -,: OPERCULA AND ASCOSPORES
f. PORTION OF HYMENIUM WITH ASCOPORES AND PARAPHYSES SHQ@WINGO %P DIREE YAOULOSAIR |
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Tab.2 3PECIES AND 'EN"ANK NUMBERS OF ,35 AND 20" $.! SEQUENCES INCLUDED IN PHYLOGEN
ET AL FOR SPECIMEN DETAILS

Species LSU RPB2
Adelphella babingtonii 1 1& 19
Adelphella babingtonii 2 1& 19
Amylascus tasmanicus 1& 19
Ascobolus carbonarius 19 19
Ascobolus crenulatus 19 19
Ascobolus denudatus 19 19
Boudiera dennisii 19 19
Boudiera tracheia 19 19
Galactinia michelii 19 19
Galactinia succosa 1& 19
Galactinia succosella 1& 19
Hapsidomyces venezuelensis 19 N
Hydnoplicata whitei 1& 19
Hydnotryopsis S P 1& 19
lodowynnea auriformis 2 1& 19
lodophanus carneus 19 19
lodophanus hyperboreus 19 19
Lepidotia hispida 5 1&
Marcelleina persoonii 1 19 19
Marcelleina persoonii 2 19 19
Marcelleina pseudoanthracina 19 19
Pachyella adnata 19 19
Pachyella clypeata 19 .
Pachyella habrospora 19 N
Pachyella punctispora 1& 19
Pachyella violaceonigra 1& 19
Pachyphlodes citrinus 19 19
Peziza ampliata 1& 19
Peziza apiculata 1& N
Peziza arvernensis 1& 19
Peziza badiofusca 1& 19
Peziza bananicola 1& 19
Peziza depressa 1& 19
Peziza echinispora 1& 19
Peziza ellipsospora 1& 19
Peziza emileia +5 +*
OEZIZA UMETI +5 +5
Peziza gerardii 1 1& 19
Peziza gerardii 2 1& 19
Peziza gerardii 3 19 19
Peziza gerardii 19 19
Peziza howsei 1& 19
Peziza limnaea 1& 19
Peziza lobulata 19 19
Peziza natrophila 2 1& 19
Peziza obtusapiculata 19 19
Peziza phyllogena 1 1& 19
Peziza polaripapulata 19 19
Peziza queletii 1& 19
Peziza retrocurvata 1& 19
Peziza saniosa N 19
Peziza subcitrina 1& 19
Peziza subisabellina 1 1& 19
Peziza subviolacea 1& 19
Peziza varia 1 1& 19
Peziza varia 2 1& 19
Peziza varia 3 1& 19
Peziza vesiculosa 19 19
Plicaria carbonaria 19 19
Plicaria trachycarpa 19 19
Ruhlandiella berolinensis 1& 19
Sarcosphaera coronaria_ 3 19 19
3CABROPEZIA UAVOVIRENS 19 19
Terfezia claveryi 19 19
Tirmania nivea 1& 19
Tirmania pinoyi 1& 19
BEQUENCES OBTAINED IN THIS STUDY .!' NOT AVAILABLE
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NUMEROUS YELLOW INCLUSIONS IN THE TTERM4NAHERELABE SEVERAL DISTINC

&1G F 4HESE INCLUSIONS ARE REREEASEDFUMTGW SVATEIS STIPITATE AND IN

WHEN MOUNTED 3UBHYMENIUM MOWP QOFEDHB.Btr SPECIES BRIdIiviae K E

BROWN WALLED HYPHAE q +*M DIAad P Amb@eXv@ol®/ I THABLE PROVIDES A SUMNM

SMALL ANGULAR CELLS UP TO ABOUTCOMRMARARBENYOFI FHERMORPHOLOGY AND E

ENTIATED OF A DENSE TEXTURA INTRIECAJREZRA dodidaP UL UAR G EFRoliViakeA N4 H E

COMPOSED OF THREE LAYERS "ELOWATHI® ISE BROOMES IINMPARAPHYSES IN THE

THE EXCIPULUM IS CONSTRUCTED OFINEXTYRA HHN BEROMS O T HEMRaSBECIES IN °

CELLS UP TONTERMIXED WITH CYLINGIRROGALIHY OF THESE SPECIES SEEM TO

PHAE "ELOW THAT ZONE IS A LAYER DHATEDSTERAURAREODAWATH FRESH WATER

40WARD THE OUTER SURFACE CELLSSRRENSMARLERRKVYHENOTUHE SEASON

MOST CELLS ARE GLOBOSE AND UP TO .M THESE GIVE

RISE TO SHORT HYPHAE THAT ARE TWISTED OR BENT. AND

SOMETIMES UNITE TO FORM LOW PUSTULES &IG V.Y Aok

4HE EXCIPULAR CELLS COLLAPSE IN DR HED GENEOR Wiz MBS BEEN AND CONTIN!
%TYMOLOGY q4HE EPITHET nNOQRDBEAY T ARRINSS THE 0EZIZACEAE FOTF

TO 3CANDINAVIA THE ORIGIN OF THISIED IPLEEEOUENNG LARGE EPIGEOUS APOT
(ABITAT g /N WATER SOAKED LQGS AdND PERRIBECOME BLUE IN IODINE S¢

O Betula and Salix. EN ET AL +ORF 4HIS LEADS TO
$ISTRIBUTION g +NOWN ONLY ¢ROM THEDT URENFORMATIVE TAXONOMY
LOCALITY SOME HAVE ARGUED THAT THERE WERE FE

-ATERIAL EXAMINED BIEo®uDEGHARACHERS THAT COULD BE USED TO \
'USKERUD #OUNTY (OL #OMMUNITY 3SOUTH BN8QN EIRANPAVAXA IN THE FAMILY -OLEC

"UROSTPLEN (ALLINGSKARVET .ATIONALMOAR
Ime m (mm ON WET DEAD WATER smo,ONgJWO(ﬁo%BPE$§CHHAVE ALLOWED RESEARC
AND SCRUBS IUGUST 20Y +RISTIANSENMARACTERS THAT WERE IN SOME CASES
AND / AS ASCOSPORE GUTTULATION AND ORNA

Tab.3. /VERVIEW OF THE MORPHOLOG Pe2Ai2ZdDSPECLBOS YNCEUMED IN THIS STUDY

P, oliviae P, lohjaoensis P, montirivicola P, nordica
'EOGRAPHICAL/REGON 53! &INLAND -ONTENEGRO.ORMWMAYERLAND
RANGE "OSNIA (ERZEGOVINA
31ZE OF CUP qg MM qg MM qg MM qg MM
#OLOR OLIVE GOLDEN BROWN BROWN OLIVE TINT "FBAROW NB RCWRIES KD IO R B NBGR
CHOCHOLATE BROWN
31ZE OF STIPE g g MM NPSEUDOSTIPEDO g g MM qg q
BURFACE AND COLOR GLABROUS N A 'RAKGUABR ORJSL EVBIR DIVE N
OLIVE WHITISH YELLOWISH
ISCI q g M ¢ T q *M q g M q g M
AMYLOID WITH AARMMXGOID WITH A RAMXLOID WITH RINBSMYLOID WITH RING
ISCOSPORE SIZE q qg M q qg M q q M q - g M

GUTTULATION ENDIPSOID SMOGUHFUSIFORM OR HARIPGWID SMOOTMAWRTHOWTELLIPSOID
ORNAMENTATIGNTHOUT GUTTUEESIPSOID SMOOTEUAT WRESS OUTER WHIHOUT GUTTULES
THEN VERREUCOSHEOOBHENING OR WRIS\WKR@DH BUT BECOMING

WARTS LARGER AT POLES WRINKLED

OARAPHYSES SGZEMAT q M g M g gq M
TIP AND CONTENCILSJSIONS PRESENT WITH YELLOW INCLWSTEINYSELLOW INCLUSIONS
%COLOGY UNDER WATBE\R TRépBUd #helrula ,on ON IMMERSED DECAOWMGDEAD WATER SOAKEI

STREAMS DEAD WOIODWYLANT LITTERO @ BFRGEE ¥nd Abies Betula LOGS

DEBRIS DECAYING WOOD AND ON WOODY RESIDUE

AMONG MOSSES

ILTITUDE q M M q M M
3EASON *UNE /CTOBHE® *UNE 3EPTEMBER IUGUST
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Fig. 5. Pezizanordica !SClI SHOWING VARIATION aNV®ORJNRE N UN BeNT ER #ONGO 2ED
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Fig. 6. Peziza nordica .a—c. 3BECTIONS OF THE OUTER LAYER OF THE ASUOMR TAEBSH® WA GHEUBSX CILFESL U |
GLOBOSE CELLS GIVING RISE TO HYPHOID ELEMENTS OF THE PUSTULES !LL SECTIONS WERE

Sydowia 68
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CHARACTER OF ASCUS BLUING HAS AL$ANEEMNRENINEDY WETH PefirB ISR IBE
THE REALIZATION THAT NOT ALL PARGJiS O WH ENAOEHNrSsBBlaricind $ONADINI
BECOME BLUE IN THE SAME WAY ANDASHA B PIRMINSE FRRIWUMIBG FUNGUS OCCURRI
REACTION DIFFERENCES CAN BE REBEABRIYEBSEIDRTBUIEMENDT STIPITATE )T |
SOME GROUPS WITHIN THE OEZIZACENDW(BRSENFENGALS 3PECIMENS WERE C(
YN THIS PAPER WE HAVE ADOPTEID BENE RBALT WX IESN q M IN &RANCE
ING NAMES FOR GROUPS THAT SHOWRDIM ONRTSPHELEESGEN THAT IT WAS COLLI
NETIC AFUNITIES EditbtEBXAMIBLIEER THE SPORES ARE SOMEWHAT SMALLER AN
6AN 600REN ET ®@alactnia OUSTER ORNAMENTED WITH CYANOPHILIC MARKI!
and Adelphella OUSTER ET AL "Y TOBKENEG THESPARAPHYSES HAVE YELLOW VA
COURSE WE HOPE TO BEGIN TO CLARLUBYSEBE EN\EBRR | WAGNREPORTED FROM '
CEPTS IN THIS FAMILY 3PECIES LEVHEANY BEONEMYMMKN HIN 6AN 600REN -OYI
THE FAMILY AS A WHOLE ANDFRAZARTICIAMRARENT H HER PSRBAENaES afidOP. badi-
s.stt GROUP REMAINS PROBLEMATIC oides "OTH OF THESE SPECIES HAVE PROMI
&OUR TAXA ARE INVOLVEDPekda THUENSITTEHDKXSCOSPORES THE ORNAMENTAT]
lohjaoensis, P. oliviae, P. montirivicola AND THEEAVIER AT THE POLES OF THE SPORES &
NEWLY DESCRIBHBDnog&IRE CI)ENS (ANSEN CEOLLECTING MAY DEMONSTRATE THAT THE
al. (2002) Peziza lohjacensis DID NOT GROURIWSPHEHCIES IN THIS GROUP
OTHER SPECIES AND WAS DESIGNATED AS BELONGING TO
GROUP ))) AND ITS RELATIONSHIP WITH OTH@&nMe%h@ﬁs
WAS CONSIDERED UNCERTAIN 4HAT STUDY INCLUDE
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