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ti o al pi n u m Ar m a d a, Vil a, Bell a n ger, N o or del., Kris ai & Di m a, 
s p. n o v. a n d E. nigr o fl a vesce ns Ar m a d a, Bell a n g er, N o or d el.  &  
Di m a, s p.  n o v., b ot h fr o m Fr a n c e; i n f a mil y I n o c y b a c e a e f or 
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f a mil y R uss ul a c e a e, R uss ul a ferr ugi ne a s u bs p. ferr ugi ne a C or -
r al es & Ver a, s p.  n o v. a n d  s u bs p. p a n a m a ne nsis C orr al es  & 
M a nz, s u bs p.  n o v. fr o m C e ntr al A m eri c a; i n L a eti p or a c e a e 
J üli c h f or t h e I n di a n P h ae ol us  s h ar m ae He m br o m, A. Pari h ar, 
K. D as  & A. G h os h, s p.  n o v.; i n f a mil y V uill e mi ni a c e a e Maire 
f or V uille mi ni a tr o pic a He m br o m, A. G h os h, A. Pari h ar  & K. 
D as, s p.  n o v., e q u all y fr o m I n di a. All n e w s p e ci es of B asi di -
o m yc ot a are s u p p ort e d b y n e wl y pr o vi d e d s e q u e n c e d at a or 
alre a d y p u blis h e d p h yl o g e n eti c a n al ys es of s e q u e n c e d at a.

K E Y W O R D S
L a b o ul b e ni al es,
B asi di o m y c et es,

p h yl o g e n y,
n e w s p e ci es.

M O T S C L É S
L a b o ul b e ni al es,
B asi di o m y c èt es,

p h yl o g é ni e,
es p è c es n o u v ell es.

M A T E RI A L A N D M E T H O D S

Refere n ces t o a c ol o ur c o de i n des cri pti o ns f oll o w K or ner u p  & 
Wa ns c h er ( 1 9 8 1 ). S h ort e x pl a n ati o ns o n m ol e c ul ar m et h o ds 
t h at were us e d f or b uil di n g p h yl o g e ni es are gi ve n i n t h e l e g-
e n ds of t h e i n di vi d u al p h yl o g e n eti c tre es.

P h yl u m A S C O M Y C O T A R. H. W hitt a k er  
Cl ass L A B O U L B E NI O M Y C E T E S E n gl.  

Or d er L A B O U L B E NI A L E S Li n d a u  
F a mil y L a b o u L b e ni a c e a e  G. Wi nt er 

G e n us Ilyt he o myces T h a xt

1 1 1. Il yt he o m yces u nci n at us  
W. R ossi  & M. L e o n ar di, s p.  n o v.  

(Fi g. 1 )

D i a g n o si s. — Di ff ers fr o m all fift e e n pre vi o usl y d es cri b e d s p e ci es 
i n t h e s a m e g e n us f or t h e s h a p e of t h e h o o k e d pre- a pi c al o ut gr o wt h.

A B S T R A C T
I n t his n e w s eri es of F u n g al Bi o di versit y Pr o fil es, t h e a ut h ors pr o vi d e d es cri pti o ns f or t e n n e w t a x a: 
Ilyt he o myces u nci n at us W. R ossi & M. L e o n ar di, s p.  n o v. ( As c o m yc ot a, L a b o ul b e ni al es) a n d s e ver al 
B asi di o m yc ot a: i n f a mil y E nt ol o m at a c e a e f or E nt ol o m a a ur a nti o al pi n u m  Ar m a d a, Vil a, Bell a n g er, 
N o or d el., Kris ai  & Di m a, s p.  n o v. a n d E.  nigr o fl a vesce ns  Ar m a d a, B ell a n g er, N o or d el. & Di m a, 
s p. n o v., b ot h fr o m Fr a n c e; i n f a mil y I n o c y b a c e a e f or I n ocy be he bes E yss art. & B u yc k, s p.  n o v., I. me -
di a E yss art.  & B u yc k, s p.  n o v. a n d I. le uc o p h ae a E yss art. & B u yc k, s p.  n o v., all t hre e g at h ere d fr o m 
mi o m b o w o o dl a n d i n Z a m bi a ( Afri c a); i n f a mil y R uss ul a c e a e, R uss ul a ferr ugi ne a  s u bs p. ferr ugi ne a 
C orr al es  & Ver a, s p.  n o v. a n d s u bs p. p a n a m a ne nsis  C orr al es & M a nz, s u bs p.  n o v. fr o m C e ntr al 
A m eri c a; i n L a eti p or a c e a e J üli c h f or t h e I n di a n P h ae ol us s h ar m ae  He m br o m, A. Pari h ar, K. D as & 
A. G h os h, s p.  n o v.; i n f a mil y V uill e mi ni a c e a e M aire f or V uille mi ni a tr o pic a  He m br o m, A. G h os h, A. 
Pari h ar  & K. D as, s p.  n o v., e q u all y fr o m I n di a. All n e w s p e ci es of B asi di o m yc ot a are s u p p ort e d b y 
n e wl y pr o vi d e d s e q u e n c e d at a or alre a d y p u blis h e d p h yl o g e n eti c a n al ys es of s e q u e n c e d at a.

R É S U M É
Pr o fils de l a bi o di versité f o ngi q ue 1 1 1- 1 2 0.
D a ns c ett e n o u vell e s éri e d e di x t a x o ns n o u ve a u x, l es a ut e urs prés e nt e nt d es d es cri pti o ns p o ur Ilyt he o-
myces u nci n at us  W. R ossi & M. L e o n ar di, s p.  n o v. ( As c o m yc ot a, L a b o ul b e ni al es) et p o ur pl usi e urs 
B asi di o m yc ot a  : d a ns l a f a mill e d es Ent ol o m at a c e a e p o ur E nt ol o m a a ur a nti o al pi n u m  Ar m a d a, Vil a, 
B ell a n g er, N o or d el., Kris ai  & Di m a, s p.  n o v. et E.  nigr o fl a vesce ns  Ar m a d a, Bell a n g er, N o or d el. & 
Di m a, s p.  n o v., l es d e u x d e l a m étr o p ol e fr a n ç ais e  ; d a ns l a f a mill e d es In o c y b a c e a e p o ur I n ocy be he bes 
E yss art.  & B u yc k, s p.  n o v., I. me di a  E yss art. & B u yc k, s p.  n o v. et I. le uc o p h ae a E yss art. & B u yc k, 
s p. n o v., t o ut es ré c olt é es d a ns l a f orêt cl aire e n Z a m bi e ( Afri q u e)  ; d a ns l a f a mill e d es Russ ul a c e a e, 
p o ur R uss ul a ferr ugi ne a  s u bs p. ferr ugi ne a C orr al es & Ver a, s p.  n o v. et s u bs p. p a n a m a ne nsis  C orr al es & 
Ma nz, s u bs p.  n o v. d’ A m éri q u e c e ntr al e  ; d a ns l a f a mill e d es L a eti p or a c e a e Jüli c h p o ur P h ae ol us s h ar m ae  
He m br o m, A. Pari h ar, K. D as  & A. G h os h, s p.  n o v. d’I n d e  ; et e n fi n d a ns l a f a mill e d es V uill e mi ni a -
c e a e M aire p o ur V uille mi ni a tr o pic a  He m br o m, A. G h os h, A. Pari h ar & K. D as, s p.  n o v., é g al e m e nt 
d’I n d e. To ut es l es n o u vell es es p è c es d e b asi di o m yc èt es s o nt a p p u yé es p ar d es a n al ys es p h yl o g é n éti q u es 
d e s é q u e n c es I T S o u m ulti g è n es, c ert ai n es d éj à p u bli é es aill e urs.

https://doi.org/10.5252/cryptogamie-mycologie2022v43a2
http://cryptogamie.com/mycologie/43/2
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H o L o t y p e . — Ni g eri a . I b a d a n, 1 3- 2 4. VI. 1 9 7 7, le g. J. C. De e mi n g, 
o n t h e st er nites of Zer os fr acti virg at us ( L a m b) ( Di pter a, E p h y dri d ae), 
h ol o-, FI( W R 2 3 5 7).

in D e x  Fu n g o r u m . — I F 5 5 9 5 5 2.

e t y m o L o g y . — Fr o m L ati n: h o o k e d, b e c a us e of t h e s h a p e of t h e 
p erit h e ci al o ut gr o wt h.

D e s c ri p ti o n

Rece pt acle
Bas al c ell s m all, h y ali n e, irre g ul arl y s h a p e d, pr o mi n e nt b el o w 
t he b ase of t he a p pe n d a ge, l yi n g si de b y si de wit h t he s u pr a b as al 
c ell, w hi c h is s o m e w h at l o n g er a n d al m ost w h oll y o p a q u e.

A p pe n d age
R el ati v el y s h ort, c o nsisti n g of a li n e ar s eri es of 7- 8 s m all, 
bl a c k e n e d c ells, t h e s e c o n d of w hi c h gi ves ris e fr o m its u p p er, 
i n n er a n gl e t o a ver y s m all, al m ost h y ali n e c ell b e ari n g dist all y 
t w o l ar g e, p aire d, el o n g at e, br o w nis h a nt h eri di a; t h e t hir d c ell 
b e ars a s h ort, r a mi fi e d br a n c h wit h a f e w br a n c hl ets v ari a bl y 
c ur ve d a n d o p a q ue o n t he i n ner si de; t he ot her cells of t he a xis 
pr o d u ci n g e xt er n all y si n gl e s h ort br a n c h es wit h re c ur ve d a n d 
h y ali ne e xtre mities, w hic h are dis or g a nize d i n ol der s peci me ns.

Perit heci u m
St al k c ell al m ost w h oll y o p a q u e, sli g htl y br o a d er t h a n l o n g, 
n arr o wer b el o w. fl e b as al c ell re gi o n disti n ctl y l o n g er t h a n 
t h e st al k c ell, h y ali n e, e xc e pt f or a s m all, d ar k p at c h at t h e 
b as e of t h e s e c o n d ar y st al k c ell. Perit h e ci u m gr a yis h br o w n, 
as y m m etri c al, wit h t h e ve ntr al m ar gi n disti n ctl y c o n ve x a n d 
t h e d ors al al m ost str ai g ht; t h e ti p ver y br o a d, r at h er a br u ptl y 
disti n g uis h e d o n t h e ve ntr al si d e, w hi c h is str ai g ht or c o n -
c a v e, w hil e t h e d ors al is sli g htl y c o n v e x; t h e a p e x r o u n d e d 
a n d h y ali n e, s u bt e n d e d b y a s h ort, d ar k, s u b ere ct o ut gr o wt h 
e n di n g i n a s m all, p al er h o o k.

Me as ure me nts
Le n gt h fr o m f o ot t o perit he ci al a pe x 1 1 0- 1 2 5  μ m; le n gt h fr o m 
f o ot t o ti p of p erit h e ci al o ut gr o wt h 1 2 0- 1 4 0 μ m; a p p e n d a g e 
5 0- 6 0  μ m; p erit h e ci u m 5 5- 6 5  ×  2 3- 3 0  μ m.

n o t e s

fi e g e n us Ilyt he o myces i n cl u d es t o d at e 1 5 s p e ci es, 1 1 of 
w hi c h were d es cri b e d fr o m c e ntr al a n d s o ut h A m eri c a, 2  fr o m 
C a m er o o n, a n d 2 fr o m Mal a ysi a ( fi a xt er 1 9 1 7 , 1 9 1 8 , 1 9 3 1 ). 
All t h e h ost i ns e cts w er e r e p ort e d as u ni d e nti fi e d s p e ci es of 
Ilyt he a ( Di pt er a, E p h y dri d a e). It m ust b e p oi nt e d o ut t h at 
t h e l att er g e n us h as b e e n s plit a n d s o m e s p e ci es h a v e b e e n 
tr a nsf erre d t o t h e g e n us Zer os  Cr ess o n. ff e o nl y fi n di n g of 
Ilyt he o myces p u blis h e d i n t h e 9 0 y e ars f oll o wi n g fi a xt er’s 
w or k c o nsists i n 4 s p e ci es r e p ort e d fr o m B oli vi a o n Zer os 
fe nestr alis ( Cress o n) (s y n o n y m of Ilyt he a fe nestr alis Cress o n) 
(R ossi 1 9 9 8 ).

ff e n e w s p e ci es is e asil y disti n g uis h a bl e fr o m t h e ot h er 1 5 
s p e ci es f or t h e pres e n c e a n d s h a p e of t h e h o o k e d pre a pi c al 
o ut gr o wt h. fi e o nl y t w o s p e ci es pre vi o usl y re p ort e d fr o m 
Afri c a are I. k a mer u ne nsis  Th a xt. a n d I. f alc at us Th a xt., b ot h 

d es cri b e d fr o m C a m er o o n. Th e first is f urt h er disti n g uis h e d 
f or t h e “ m o nstr o usl y d e vel o p e d b as al c ell re gi o n” a n d t h e ver y 
l o n g o ut gr o wt h, t h e l att er f or its “str o n gl y i n c ur ve d ” t h all us 
a n d t h e a bs e n c e of t h e pre a pi c al o ut gr o wt h ( w or ds i n q u ot es 
are t h e s a m e utilize d b y Th a xt er 1 9 3 1 ).

P h yl u m B A SI DI O M Y C O T A  R. T. M o ore 
Cl ass A G A RI C O M Y C E T E S  D o wel d 

Or d er A G A RI C A L E S  U n d er w. 
F a mil y e n t o L o m a t a c e a e  K otl. & P o uz ar  

G e n us E nt ol o m a  ( Fr.) P. K u m m er

1 1 2. E nt ol o m a a ur a nti o al pi n u m   
Ar m a d a, Vil a, Bell a n ger, N o or del., Kris ai  & Di m a, s p.  n o v.  

( Fi gs 2 -4 )

D i a g n o si s.  — Ma cr o m or p h ol o gi c all y si mil ar t o E nt ol o m a f or m os u m  
a n d E.  x a nt h oc hr o u m,  t w o wi d es pre a d, n ot stri ctl y al pi n e s p e ci es 
i n E ur o p e t h at o c c ur i n l o wl a n ds a n d m o nt a n e re gi o ns, a n d dif-
f er fr o m t his E.  a ur a nti o al pi n u m  s p. n o v. b y t h eir m ore disti n ctl y 
tr a nsl u c e ntl y stri at e pil e us, a n d f urt h er m ore, E.  x a nt h oc hr o u m h as 
a c ol o ure d l a m ell a e d g e .

H o L o t y p e . —  Fr a n c e . S a v oi e, Peis e y- Na n cr oi x, G R 5 r o ut e d u l a c 
d e l a Pl a g n e, 2 0 5 0  m. alt., l e g. F. Ar m a d a, 2 5. VIII. 2 0 1 8, h ol o-, 
L Y( F A 4 3 3 6).

m y c o b a n k . —  M B 8 4 0 1 1 7.

g e n b a n k . —  M Z 1 9 8 8 8 5  (I T S h ol ot y p e).

e t y m o L o g y . — Fr o m a ure us  ( g ol d e n) ref erri n g t o t h e c ol or of t h e 
pil e us, a n d al pi n us  f or gr o wi n g i n a n al pi n e e n vir o n m e nt.

a D D i ti o n aL  m a t e ri a L  s t u D i eD . — Fr a n c e . S a v oi e, Peis e y- Na n-
cr oi x, G R 5 r o ut e d u l a c d e l a Pl a g n e, 2 0 5 0  m alt, l e g. F. Ar m a d a, 
2 3. VIII. 2 0 1 8, L Y( F A 4 3 3 4), I T S[ M Z 1 9 8 8 8 2 ].
It al y. B us a d e Tas c a ( D ol o miti), l e g. E. Bi zi o, 2 3. VIII. 2 0 0 9, 
Bi zi o- 2 3 0 8 2 0 0 9i 2  L[ L- 0 6 0 7 5 7 8], I T S[M Z 4 6 8 1 4 4 ]; Tr e nti n o-
Alt o A di g e, P ass o d ell o St el vi o/ Stilfs er J o c h, n e ar B er g h ot el 
Fr a n z e ns h ö h e, al pi n e gr assl a n d wit h Dr y as  a n d S ali x  s p p., 
2 2 0 0  m alt., l e g. B. Di m a, 3 0. VII. 2 0 1 8, E L T E( D B 2 0 1 8- 0 7-
3 0- 4 ), I T S[M Z 4 6 8 1 4 5 ].
A ustri a . K är nt e n, V öl k er m ar kt, Eis e n k a p p el: Vell a c h er K ots c h n a, 
4 6° 2 2’ 3 0 ” N, 1 4° 3 2’ 3 0 ” E , m a p pi n g gri d s q u ar e 9 6 5 3/ 1, al pi n e 
gr assl a n d, C ari c et u m fir m a e, S ali x retic ul at a , c al c ar e o us s oil, 
1 5 0 0  m s. m., l e g. A. H a us k n e c ht, M. E. N o or d el o os, M. Me us ers, 
I. Kris ai- Gr eil h u b er, a n d m e m b ers of t h e A ustri a n M y c ol o gi c al 
S o ci et y, 9.I X. 1 9 9 8, W U- M y k ol 1 8 6 4 4, I T S[ M Z 4 6 7 3 0 2 ] — 
Ni e d er öst err ei c h, Lili e nf el d, St. A e g y d a m Ne u w al d e: Kr u m b a c h, 
Kr u m b a c hs att el, 4 7° 4 8’ 3 3. 6 6 ” N, 1 5° 2 5’ 5 4. 8 5 ” E , m a p pi n g gri d 
s q u ar e, 8 1 5 8/ 4 d, altit u d e 1 2 0 0 m s. m., al pi n e gr assl a n d, c al c ar -
e o us s oil, l e g. A. H a us k n e c ht, 6.I X. 2 0 0 6, W U- M y k ol 0 0 2 6 6 7 8, 
I T S[M Z 4 6 7 3 0 3 ].

D e s c ri p ti o n

Pile us
1 5- 2 5  m m, c o ni c o- c o n v e x, oft e n tr u n c at e or wit h sli g ht 
u m bili c us, wit h i n v ol ut e t h e n m ore or l ess str ai g ht m ar gi n, at 
first u nif or ml y or a n g e- yell o w t o yell o w or a n g e t o w ar ds m ar -
gi n, n ot or o nl y we a kl y tr a nsl u c e ntl y stri at e, fi n el y gr a n ul os e 
t o s u bs q u a m ul os e all o ver, p arti c ul arl y at c e nt er, gl a bres c e nt 
wit h a g e.

https://www.ncbi.nlm.nih.gov/nuccore/MZ198885
https://www.ncbi.nlm.nih.gov/nuccore/MZ198882
https://www.ncbi.nlm.nih.gov/nuccore/MZ468144
https://www.ncbi.nlm.nih.gov/nuccore/MZ468145
https://www.openstreetmap.org/?mlat=46.375&mlon=14.5416666666667#map=11/46.375/14.5416666666667
https://www.ncbi.nlm.nih.gov/nuccore/MZ467302
https://www.openstreetmap.org/?mlat=47.8091666666667&mlon=15.4316666666667#map=11/47.8091666666667/15.4316666666667
https://www.ncbi.nlm.nih.gov/nuccore/MZ467303
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L a mell ae
R at h er cr o w d e d, a d n at e, t hi n, ve ntri c os e, u p t o 4  m m br o a d, 
s o m eti m es a f e w f or k e d, w hit e t h e n pi n k, wit h e ntire, c o n-
c ol or o us e d g e.

Sti pe
2 9- 4 3  ×  2. 5- 4  m m, sl e n d er, c yli n dri c al or wit h l o n git u di -
n al gr o o ve, ver y brittl e, wit h s u b b ul b o us b as e, p al e or a n g e, 
c o ntr asti n g wit h pil e us, p olis h e d or wit h a f e w l o n git u di n al 
i n n at e fi brils, wit h w hit e b as al m yc eli u m.

C o nte xt
Ver y t hi n a n d brittl e, c o n c ol or o us wit h s urf a c e.

O d o ur
I n disti n ct.

Taste
Mil d.

B asi di os p ores
9. 5- 1 2  ×  ( 6. 5) 7. 3- 8. 0( 8. 5) μ m, a v er a g e 1 0. 3- 1 0. 8  ×  8. 0-
8. 3  μ m, Q  =  1. 2- 1. 7, Q a v  =  1. 4 5, 6- 7 a n gl e d i n si d e vi e w.

L a mell a e dge
Het er o g e n e o us t o al m ost st eril e, m a d e u p of d e ns e cl ust ers 
of c h eil o c ysti di a.

f i g. 1. — Il yt h e o m y c e s u n ci n at u s W. R o s si & M. L e o n ar di, s p. n o v. fr o m t h e t y p e sli d e. S c al e b ar: 5 0  µ m.
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f i g. 2. — P h yl o g e n eti c tr e e d e pi cti n g t h e r el ati o n s hi p of E nt ol o m a a ur a nti o al pi n u m  Ar m a d a, Vil a, B ell a n g er, N o or d el., Kri s ai  & Di m a, s p. n o v. a n d E nt ol o m a  ni -
gr o fl a v e s c e n s  Ar m a d a, B ell a n g er, N o or d el. & Di m a, s p. n o v. wit hi n s u b g e n. C y a n ul a , cl a d e s / S ar cit ul u m a n d / Atr o c o er ul e u m, r e s p e cti v el y. T h e n e w s p e ci e s ar e 
hi g hli g ht e d i n c ol or r e ct a n gl e s. N e wl y g e n er at e d s e q u e n c e s ar e i n b ol df a c e . T h e a n al y si s w a s i nf err e d fr o m nr D N A I T S s e q u e n c e s u si n g P h y M L 3. 1 wit h t h e 
f oll o wi n g s etti n g s: G T R +I + G m o d el of e v ol uti o n, g a m m a di stri b uti o n of 1 0 r at e c at e g ori e s, a n d tr e e t o p ol o g y s e ar c h a s S P R. Br a n c h s u p p ort w a s t e st e d u si n g 
t h e n o n- p ar a m etri c, S hi m o d air a- H a s e g a w a v er si o n of t h e a p pr o xi m at e li k eli h o o d-r ati o t e st ( S H- a L R T). P h y M L S H- a L R T s u p p ort v al u e s ( > 5 0) ar e i n di c at e d at 
t h e br a n c h e s. M ai n cl a d e s wit hi n t h e s u b g e n u s ar e c o m pr e s s e d. Clit o pil u s  w a s c h o s e n a s o ut gr o u p. B ar i n di c at e s 0. 0 5 e x p e ct e d c h a n g e p er sit e p er br a n c h.

/S er r ul at u m + / C o r aci s + / Me d iter r an e e n s e

M F 8 9 8 4 2 6 E. ni gr o v el ut i nu m h o l ot yp e

M Z 1 4 5 2 0 7 E. c a llip y g m a e u m h o l ot yp e

M Z 1 4 5 2 1 4 E. mi n u tigr a n ul o s u m h o l ot yp e

K P 0 1 2 9 4 1 E n t ol om a s p . Au s tral i a

/ Pol i op u s

K Y 7 4 4 1 6 9 E. s u b c or vi n u m U nit e d St at e s

J Q 4 1 0 3 3 4 E. a z ur e o s q u a m u l os u m C h i na

/ Ch a l yb a e u m

/ As p r ellu m

K C 8 9 8 4 4 6 E. m o u g e o tii

K Y 7 7 7 4 0 5 E. f us c o s q u a m o s u m U nit e d St at e s

M Z 1 4 5 1 7 0 E. br u n n ei c o er ul e u m h o l ot y p e

U D B 0 1 5 6 4 8 E. a n at i nu m

M Z 1 4 5 1 7 6 E. tigr i nu m h o l ot yp e

U D B 0 3 1 5 1 7 E. at r oc o er ul e u m

J N 0 2 1 0 1 5 E nt ol o m a s p . Ca n a d a

M Z 1 4 5 1 7 7 E. p e r as p r ell um h o l ot yp e

M Z 1 9 8 8 8 3 E. ni g r of l av e s c e n s s p. n o v. F A 1 7 2 6 F r a n c e

M Z 1 9 8 8 8 4 E. ni g r of l av e s c e n s s p. n o v. F A 4 2 7 7 h ol ot y p e F r an c e

/ Atro c o e r ul eu m

K Y 7 7 7 3 7 4 E. s u bf ar i na c e u m U nit e d St at e s

J F 9 0 7 9 9 3 E. t u r ci

K Y 7 7 4 2 1 4 E n t ol om a s p . Ne w  C a l ed o ni a

K Y 4 6 2 6 8 1 E n t ol om a s p . Chi l e

M F 9 7 7 9 5 5 E. i nc a n u m

M N 9 9 2 3 8 4 E n t ol om a s p . Ca n a d a

M W 9 3 4 5 9 1 E. a m m o p h ilu m h o l ot yp e

L N 8 5 0 5 6 2 E. s ar c itul u m

K Y 7 4 4 1 6 4 E. l on g i stri at um U nit e d St at e s

M G 9 4 7 2 1 0 E. y a n a c o l or E c u a d o r

M W 3 4 0 8 9 6 E. m o nt a n u m h o l ot yp e

K Y 7 7 7 3 7 3 E. cf . u n i col or U nit e d St at e s

 M Z 4 6 8 1 4 6 E. f or mo s u m O- F- 2 4 7 4 6 7

E F 5 3 0 9 3 7 E. af f. bi c ol ori p e s C a n a d a

M Z 1 5 8 7 0 0 E. f or mo s u m i NA T - 15 0 6 4 9 7 8 U nit e d St at e s

M N 9 9 2 3 7 7 E. f or mo s u m A N T 1 7 5 - Q F B 2 8 5 9 4 C a n a d a

 M Z 1 9 8 8 8 5 E. a u r a nti o al pi n u m s p. n o v. F A 4 3 3 6 h ol ot y p e  Fr a n c e

 M Z 4 6 7 3 0 3 E. a u r a nti o a l pi n u m s p. n o v. W U 2 6 6 7 8 A u stri a

 M Z 4 6 8 1 4 5 E. a u r a nti o al pi n u m s p. n o v. D B 2 0 1 8 0 7 3 0 4 I t al y

 M Z 4 6 7 3 0 2 E. a u r a nti o a l pi n u m s p. n o v. W U 1 8 6 4 4 A u stri a

 M Z 1 9 8 8 8 2 E. a u r a nti o al pi n u m s p. n o v. F A 4 3 3 4 F r a n c e

 M Z 4 6 8 1 4 4 E. a u r a nti o al pi n u m s p. n o v. Bi zi o 2 3 0 8 2 0 0 9 i 2 Ital y

/ S ar citul u m

M W 9 3 4 5 9 4 E. p u d e n s h o l ot yp e

/ Vi ol ac e o z o n at a

/ Ru s tic o i de s

M F 9 7 7 9 6 5 E. c a er ul e o p o lit um

F J 7 7 0 3 8 9 Cl ito p ilu s pr u n ul u s

M H 8 5 6 1 4 1 Cl ito p ilo p si s h ir n e ola

9 5

8 3

9 4

9 5

8 3

9 7

9 5

8 7

9 2

9 1

8 5

9 9

9 9

9 0

8 7

9 7

9 9

7 9

9 6

9 7

7 8

1 0 0

8 4

8 8

9 9

8 6

8 9

7 4

1 0 0

1 0 0

9 9

9 1

8 4

1 0 0

0. 0 5
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C heil ocysti di a
4 0- 6 5  ×  1 0- 1 4  μ m, s u b c yli n dri c al t o cl a vate or br o a dl y cl a vate.

Pilei pellis
A c utis wit h tr a nsiti o ns t o a tri c h o d er m at c e ntre, m a d e u p 
of cl a v at e t er mi n al el e m e nts, 1 0- 2 5  μ m wi d e, wit h br o w nis h 
yell o w, i ntr a c ell ul ar pi g m e nt.

Cl a m p-c o n necti o ns
A bs e nt.

H a bit at
Terrestri al i n al pi n e h e at hs a m o n gst eit h er Dry as oct o pet al a  
or S ali x  s p e ci es (S.  ret us a, S.  h ast at a , S.  retic ul at a), a n d h er bs 
li k e Polyg o n u m vi vi p ar u m , a n d Alc he mill a pe nt a p hylle a , o n 
c al c are o us b e dr o c k.

Distri b uti o n
R are, b ut pr o b a bl y wi d es pre a d i n t h e Al ps i n A ustri a, Fr a n c e, 
a n d It al y.

n o t e s

E nt ol o m a a ur a nti o al pi n u m  s p. n o v. b el o n gs t o t h e di v ersi-
fi e d E.  s arcit ul u m cl a d e (Fi g. 2 ), a n d cl ust ers wit h t w o ot h er 
s o f ar u n n a m e d al pi n e s p e ci es. fl e m a cr o m or p h ol o gi-

c all y si mil ar E nt ol o m a f or m os u m  a n d E.  x a nt h oc hr o u m  ar e 
wi d es pr e a d s p e ci es i n E ur o p e, o c c urri n g i n l o wl a n ds a n d 
m o nt a n e r e gi o ns, b ut n ot stri ctl y al pi n e. B ot h di ff er fr o m 
E.  a ur a nti o al pi n u m  s p. n o v. b y t h e m or e disti n ctl y tr a ns-
l u c e ntl y stri at e pil e us, a n d f urt h er m or e, E.  x a nt h oc hr o u m 
h as a c ol o ur e d l a m ell a e d g e .

fi e h ol ot y p e of E.  a ur a nti o al pi n u m  s p. n o v. h as, i n a d di-
ti o n t o t h e i ntr a c ell ul ar pi g m e nt, als o s o m e sli g htl y i n cr ust e d 
h y p h ae, b ut t his h as n ot bee n o bser ve d i n t he ot her c olle cti o ns 
of t his s pe cies. I n cr usti n g pi g me nts are e xce pti o n al i n Cy a n ul a .

1 1 3. E nt ol o m a ni gr ofl a vesce ns   
Ar m a d a, B ell a n g er, N o or d el.  & Di m a, s p.  n o v.  

( Fi gs 2; 5 ;  6 )

D i a g n o si s.  — E ntolo m a nigro fl a vesce ns Ar ma da, Bella n ger, N o or del.  & 
Di m a, s p.  n o v. c a n b e disti n g uis h e d fr o m E.  t urci, w hi c h fre q u e ntl y 
o c c urs i n si mil ar h a bit ats, b y t h e fi n el y r o u g h e n e d, i n n at el y fi bril -
l os e sti p e, t h e a bs e n c e of re d st ai ni n g at sti p e b as e, a n d t h e a bs e n c e 
of c h eil o c ysti di a.

H o L o t y p e . —  Fr a n c e . S a v oi e, B o ur g- S ai nt- M a uri c e, Ar c 2 0 0 0, 
s e ct e ur d u l a c M arl o u, 2 5 0 0 m alt., l e g. F. Ar m a d a, 2 1. VIII. 2 0 1 8, 
h ol o-, L Y( F A 4 2 7 7).

f i g. 3. — E nt ol o m a a ur a nti o al pi n u m , Ar m a d a, Vil a, B ell a n g er, N o or d el., Kri s ai & Di m a, s p.  n o v., h a bit i n sit u (fr o m h ol ot y p e). P h ot o: F. Ar m a d a.
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m y c o b a n k . —  M B 8 4 0 1 1 8.

g e n b a n k . —  M Z 1 9 8 8 8 4  (I T S h ol ot y p e).

e t y m o L o g y . —  Nigr us f or bl a c k a n d fl a vesce ns f or yell o wi n g, ref er-
ri n g t o t h e c ol o ur a n d c ol o ur c h a n g e of t h e pil e us.

a D D i ti o n aL  m a t e ri a L  s t u D i eD . — Fr a n c e . S a v oi e, Peis e y- Na n-
cr oi x, s e ct e ur d u c ol d e l a C h al, 2 5 0 0  m alt., l e g. F.  & E. Ar m a d a, 
1 7. VIII. 2 0 1 0, L Y( F A 1 7 2 6), I T S[ M Z 1 9 8 8 8 3 ].

D e s c ri p ti o n

Pile us
9- 2 2  m m, c o n ve x t o pla n o-c o n ve x, wit h sli g htl y i n fle xe d mar gi n, 
ver y varia bl y s ha pe d, s o meti mes u m bilicate, wit h a s mall ce ntral 

u m b o, or wit h irre g ular, u n d ulati n g mar gi n, n ot h y gr o p ha n o us, 
n ot tr a nsl u ce ntl y stri ate, e ntirel y ver y d ar k bl a c kis h br o w n t o 
se pi a br o w n at first, l ater o n m ore yell o w br o w n at m ar gi n, 
fi n all y m ost of t he pile us yell o w br o w n wit h d ar k br o w nis h-
bl a c k ce ntre; e ntirel y r u g ose-t o me nt ose t o ri m ul ose- fi brill ose 
at first, bre a ki n g u p i n a p presse d s q u a m ules all o ver wit h a ge.

L a mell ae
R at h er dist a nt, a d n at e- e m ar gi n at e, t hi n or s o m e w h at t hi c k, 
ve ntri c os e, u p t o 3. 5  m m br o a d, fre q u e ntl y i nt er ve n os e, s or -
di d w hit e t o gre yis h w hit e, t h e n s or di d pi n kis h br o w n wit h 
a n e ntire, t hi c k e n e d, c o n c ol or o us e d g e.

A B

C D

f i g. 4. — Mi cr o str u ct ur e s of E nt ol o m a a ur a nti o al pi n u m Ar m a d a, Vil a, B ell a n g er, N o or d el., Kri s ai  & Di m a, s p. n o v.: A , s p or e s; B , l a m ell a e d g e wit h c h eil o c y sti di a; 
C , D , el e m e nt s of pil ei p elli s. P h ot o s: F. Ar m a d a. S c al e b ar s: A, B, 1 0 µ m; C, D, 2 0 µ m.

https://www.ncbi.nlm.nih.gov/nuccore/MZ198884
https://www.ncbi.nlm.nih.gov/nuccore/MZ198883
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Sti pe
1 6- 3 8  ×  1. 5- 3. 5  m m, e q ual, c yli n drical, strai g ht or c ur ve d, earl y 
fist ul os e, al m ost w hit e w h e n y o u n g, t h e n b ei g e- yell o wis h t o 
p al e yell o w br o w n, mi n ut el y pr ui n os e/ p u n ct at e w h e n y o u n g, 
gl a bres ce nt, ne ver stri ctl y p olis he d b ut wit h fi ne, i n n ate fi brils, 
b as e att e n u at e or sli g htl y e nl ar g e d, sli g htl y w hit e t o m e nt os e, 
n o re d d e ni n g o bs er ve d.

C o nte xt
Ver y t hi n, fr a gil e, c o n c ol or o us wit h s urf a c e, w hit e i nsi d e, 
n ot re d d e ni n g.

O d o ur
We a k or v a g u el y f ari n a c e o us.

Taste
N o n e.

B asi di os p ores
( 9) 1 0. 5- 1 2. 5 ×  ( 6. 7) 7. 0- 8. 5( 9) μ m, heter o di a metri c al, irre g u -
l arl y 7- 8( 9) a n gl e d, s o m eti m es al m ost n o d ul os e.

B asi di a
3 6- 4 5  ×  1 1. 5- 1 3  μ m, 4-s p ore d.

C heil ocysti di a
A bs e nt, l a m ell a e d g e f ertil e.

Pilei pellis
A c utis wit h tr a nsiti o ns t o a tri c h o d er m, wit h cl a v at e t er mi n al 
el e m e nts, 3 0- 9 0  ×  1 3- 2 4  μ m. Pi g m e nt br o w n, i ntr a c ell ul ar.

Cl a m p-c o n necti o ns
A bs e nt.

H a bit at
I n al pi n e z o n e, o n m oss y s oil a m o n gst S ali x her b ace a, Polyg o -
n u m vi vi p ar u m , a n d Alc he mill a pe nt a p hylle a.

Distri b uti o n
K n o w n fr o m t w o di ff ere nt l o c aliti es i n t h e Fre n c h Al ps.

n o t e s

E nt ol o m a nigr o fl a vesce ns  s p. n o v. is a re m ar k a bl e s p e ci es wit h 
its d ar k, bl a c kis h br o w n b asi di o m at a, w hi c h d e vel o p yell o w 
ti n g es w h e n m at uri n g, a n d t h e f ertil e l a m ell a e d g e wit h o ut 
c ysti di a. I n t h e I T S p h yl o g e n y it is a sist er s p e ci es t o E.  per -
as prell u m , a re ce ntl y des cri be d ne w s pe cies fr o m t he Al ps, wit h 
a bl u e, p olis h e d sti p e, re mi nis c e nt of E.  as pr ell u m (Di m a et al . 

f i g. 5. — E nt ol o m a ni gr o fl a v e s c e n s  Ar m a d a, B ell a n g er, N o or d el. & Di m a, s p.  n o v., h a bit i n sit u (fr o m h ol ot y p e). P h ot o: F. Ar m a d a.
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2 0 2 1 ). E nt ol o m a nigr o fl a vesce ns  s p. n o v. c a n b e disti n g uis h e d 
fr o m E.  t urci w hi c h fre q u e ntl y o c c urs i n si mil ar h a bit ats, b y 
t h e fi n el y r o u g h e n e d, i n n at el y fi brill os e sti p e, t h e a bs e n c e of 
re d st ai ni n g at sti p e b as e, a n d t h e a bs e n c e of c h eil o c ysti di a.

P h yl u m B A SI DI O M Y C O T A  R. T. M o ore 
Cl ass A G A RI C O M Y C E T E S  D o wel d 

Or d er A G A RI C A L E S  U n d er w 
Fa mil y in o c y b a c e a e  J üli c h 

G e n us I n ocy be ( Fr.) Fr.

1 1 4. I n oc y be he bes E yss art.  & B u yc k, s p.  n o v.  
( Fi gs 7 ;  8 )

D i a g n o si s. — Res e m bl es I n os per m a c ur vi pes, b ut di ff ers fr o m it 
i n its ass o ci ati o n wit h tre es fr o m t h e Afri c a n mi o m b o w o o dl a n d, 

its m ore vi vi d br o w n c ol o urs, n o n s p er m ati c s m ell, a n d l a g e nif or m 
oft e n s u b c a pit at e c ysti di a.

H o L o t y p e . —  Z a m bi a . Ne ar L us a k a, gre g ari o us i n mi o m b o w o o d-
l a n d, 1 0.II. 1 9 9 6, Eyss artier 9 6 1 1 0 , ( h ol o-, P[P C 0 0 8 8 7 7 2 ]).

in D e x  Fu n g o r u m . — I F 5 5 8 7 9 2.

g e n b a n k . —  J N 9 7 4 9 9 7 ( L S U).

e t y m o L o g y . —  Na m e d aft er t h e g e n er al f or m of t h e c a p, fr o m t h e 
l ati n a dj e cti ve he bes , “ bl u nt, o bt us e”.

D e s c ri p ti o n

Pile us
Meas uri n g  1 2- 2 0( 2 5)  m m i n dia m., o bt use c o nic o-ca m pa n ulate 
t he n pla n o-c o n ve x t o pla ne, oc hrace o us- bl o n d, oc hrace o us bei ge 
t o d ull br o w n, s o meti mes dar ker at t he t o p, fi brill ose t o c oarsel y 
fi brill ose, s o meti mes wit h erecte d s q ua m ules ar o u n d t he ce ntre.

BA

C D

f i g. 6. — Mi cr o str u ct ur e s of E nt ol o m a ni gr o fl a v e s c e n s Ar m a d a, B ell a n g er, N o or d el.  & Di m a, s p. n o v.: A , s p or e s; B , l a m ell a e d g e wit h b a si di a a n d b a si di ol e s;  
C , D , el e m e nt s of pil ei p elli s. P h ot o s: F. Ar m a d a. S c al e b ar s: A, 1 0 µ m; B, D, 2 0 µ m; C, 5 0 µ m.

https://science.mnhn.fr/institution/mnhn/collection/pc/item/pc0088772
https://www.ncbi.nlm.nih.gov/nuccore/JN974997
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A B C

C

D

E

F

f i g. 7. — I n o c y b e h e b e s E y s s art. & B u y c k, s p. n o v. P h ot o: B. B u y c k.

f i g. 8. — I n o c y b e h e b e s E y s s art. & B u y c k, s p. n o v. ( h ol ot y p e): A , fr uiti n g b o di e s; B , b a si di a; C , c y sti di a; D , m ar gi n al c ell s of t h e gill e d g e; E , s p or e s; F , pil ei p el-
li s i n s e cti o n ( d et ail). S c al e b ar s: A, 1 c m; B- E, 1 0 μ m. Dr a wi n g s b y G. E y s s arti er.
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L a mell ae
S u b h oriz o nt al, n ot ver y cl ose t o q uite dist a nt, ( 1. 5) 2- 3( 4)  m m  
br o a d, e m ar gi n at e, p al e b ei g e t h e n o c hr a c e o us br o w n, wit h 
ver y sli g htl y pr ui n os e e d g es.

Sti pe
2 0- 3 5( 4 0)  ×  2- 3  m m, sli g htl y br o a d e n e d at t h e b as e u p t o 
5- 7  m m, s el d o m c yli n dri c al b ut n e v er b ul b o us, p al e b ei g e 
s o m eti m es wit h pi n kis h ti n g es at t h e ti p, t h e n br o w nis h t o 
dirt y br o w n i n t h e ol d er st a g es, n ot pr ui n os e or ver y fi n el y 
j ust u n d er t h e l a m ell a e.

Fles h
Pale, s o meti mes wit h pi n kis h ti n ges i n- t he u p per part of t he sti pe.

O d or
Parti c ul ar, of fres h bre a d or bri o c h e, s o m eti m es h o n e y-li k e.

Taste
Mil d.

S p ores
N o d ul os e, wit h 5- 6( 7) o bt us e s welli n gs, ( 7) 8- 9( 1 0)  ×  ( 5. 5) 
6- 7( 7. 5)  μ m .

Par acysti di a
Cl a v at e, s m all, 1 5- 2 5  ×  8- 1 0  μ m .

C heil ocysti di a
L a g e nif or m oft e n s u b c a pit at e, wit h o ut or wit h f e w cr yst als, 
( 4 0) 4 5- 5 5( 6 0) ×  ( 1 0) 1 3- 1 5( 1 8) μ m , wit h t hi c k e n e d w alls u p 
t o 2- 3 μ m , h y ali n e i n 1 0  % a m m o ni a.

Ple ur ocysti di a
C h eil o c ysti di a-li k e, b ut sli g htl y bi g g er, u p t o 7 5( 9 0)  μ m l o n g.

Pilei pellis
A c utis of rel ati vel y br o a d h y p h a e, ( 5) 8- 1 2( 1 5)  μ m . Pi g m e nt 
i n cr usti n g.

Cl a m p-c o n necti o ns
Pres e nt i n all p arts.

n o t e s

fl e L S U s e q u e n c e of o ur s p e ci es w as p art of p h yl o g e n eti c 
a n al ys es pr es e nt e d i n R y b er g  & M at h e n y ( 2 0 1 2 ) b ut its 
s yst e m ati c p ositi o n w as n ot dis c uss e d. As f ar as w e ar e 
a w ar e, it is n ot m e nti o n e d i n a n y ot h er p u bli c ati o n s o f ar. 
n B L A S T of t his s e q u e n c e d o es n ot s u g g est hi g h si mil ari -
ti es wit h ot h er Afri c a n s p e ci es, alt h o u g h t h e m ost si mil ar 
s e q u e n c e ( 9 6. 7 %  f or 9 9 %  c o v er a g e) is o bt ai n e d fr o m 
a n ot h er I n ocy be fr o m Afri c a n mi o m b o w o o dl a n ds: o ur still 
u n p u blis h e d I. s u bf uscesce nti pes n o m. pr o v. I n ocy be c ur vi pes 
P. K arst., a s p e ci es d es cri b e d fr o m Fi nl a n d b ut n o w wi d el y 
distri b ut e d t hr o u g h o ut t h e w orl d ( B o u g h er  & M at h e n y 
2 0 1 1 ), r es e m bl es it i n a n u m b er of w a ys, n ot a bl y i n its 
br o w ni n g sti p e a n d s p or e s h a p e, b ut h as m or e vi vi d br o w n 

c ol o urs, s p er m ati c s m ell, c yli n dri c al or sli g htl y s w oll e n 
sti p e a n d l ar g er c ysti di a, br o a dl y f usif or m a n d n oti c e a bl y 
t a p er e d t o w ar ds t h e a p e x; i n a d diti o n, I n oc y be c ur vi pes 
ass o ci at es wit h i ntr o d u c e d Q uerc us  or Pi n us r a di at a , a n d 
als o p ossi bl y S ali x .

1 1 5. I n oc y be me di a  
E yss art.  & B u y c k, s p.  n o v.  

( Fi gs 9 ;  1 0 )

D i a g n o si s. — Di ffers fr o m ot her s pecies of t he asteros p or a -pile os ulc at a  
cl a d e i n its s m o ot h or irre g ul arl y a n gl e d s p ores, a n d its h a bit at c or -
res p o n di n g t o t h e Afri c a n mi o m b o w o o dl a n ds.

H o L o t y p e . —  Z a m bi a . Al o n g L u a ns h y a-I b e n g a r o a d, gre g ari o us i n 
ver y y o u n g mi o m b o w o o dl a n d wit h U a p ac a pil os a  a n d U.  kir ki a n a , 
3.II. 1 9 9 6, Eyss artier 9 6 0 8 3 , B B 9 6. 2 8 5  ( h ol o-, P[P C 0 0 8 8 7 7 0 ]).

in D e x  Fu n g o r u m . — I F 5 7 8 7 9 5.

g e n b a n k . —  E U 6 0 0 8 8 4  ( L S U).

e t y m o L o g y . —  Na me f or me d b y refere nce t o t he s h a pe of t he s p ores, 
i nt er m e di at e b et we e n t h e s m o ot h a n d t h e gi b b o us t y p e, f or m t h e 
l ati n me di a , “i nt er m e di at e, w hi c h is b et we e n t w o”.

D e s c ri p ti o n

Pile us
Me as uri n g 1 5- 2 0  m m i n di a m., c o ni c o- c a m p a n ul at e wit h a 
l ar g e o bt us e u m b o t h at is pr ui n os e fr o m a w hit e veil, cl e ar 
o c hr a ce o us bei ge, p ale bei ge br o w n wit h a re d dis h br o w n ti n ge 
or h o n e y, e ve n at t h e c e ntre, t o w ar ds t h e m ar gi n fi brill os e, 
s o m eti m es a littl e bit ri m os e.

L a mell ae
As c e n d a nt, 2- 3  m m br o a d, e m ar gi n at e, q uit e cl os e, a p al e 
b ei g e o c hr a c e o us wit h w hit e e d g es.

Sti pe
3 0- 4 0  ×  2- 3  m m, s o m eti m es fl e x u o us, b ul b o us m ar gi n at e ( u p 
t o 4. 5- 6 m m), p al e b ei g e, w hit e b ei g e, pr ui n os e l e n g ht wis e.

C o nte xt
W hit e i n t h e pil e us a n d t h e b as e of t h e sti p e, s u b c o n c ol or -
o us i n t h e sti p e.

S mell
Ver y f ai nt.

Taste
A littl e bit h er b a c e o us.

S p ores
Of p arti c ul ar s h a p e, s m o ot h or irre g ul arl y a n gl e d wit h f e w 
i n c o ns pi c u o us n o d ules, i nter me di ate bet wee n t he s m o ot h a n d 
t h e gi b b os e t y p es, ( 8) 9- 1 2( 1 3) ×  ( 5) 5. 5- 6. 5( 7) μ m.

B asi di a
Cl a v at e, 4( 2)-s p ore d, 2 5- 3 0  ×  8- 1 0  μ m.

https://science.mnhn.fr/institution/mnhn/collection/pc/item/PC0088770
https://www.ncbi.nlm.nih.gov/nuccore/EU600884
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f i g. 9. — I n o c y b e m e di a E y s s art. & B u y c k, s p. n o v. P h ot o: B. B u y c k.

f i g. 1 0. — I n o c y b e m e di a E y s s art. & B u y c k, s p. n o v. ( h ol ot y p e): A , fr uiti n g b o di e s; B , b a si di a; C , c y sti di a; D , m ar gi n al c ell s of t h e gill e d g e; E , s p or e s; F , pil ei p elli s 
i n s e cti o n ( d et ail). S c al e b ar s: A, 1 c m; B- E, 1 0 μ m. Dr a wi n g s b y G. E y s s arti er.
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B u yc k B. et al.

P ar acysti di a
Cl a v at e, ( 1 3) 1 5- 2 0( 2 5)  ×  7- 8( 1 0)  μ m.

Hy me ni al cysti di a
Ver y si mil ar o n si d es a n d e d g e of gills, l a g e nif or m t o br o a dl y 
l a g e nif or m, ( 4 5) 5 0- 6 0( 6 5) ×  1 5- 2 0( 2 5)  μ m, wit h ver y t hi c k -
e ne d w alls, ( 2) 3- 4  μ m, u p t o 5  μ m i n t he u p per p art; c ol o urless 
or al m ost s o i n 1 0  % a m m o ni a.

Pilei pellis
A c utis of s u b c yli n dri c al or sli g htl y i n fl at e d h y p h a e, 3- 8  μ m 
br o a d, br o a d e n e d t o 1 2- 1 5  μ m t o w ar ds t h e u n d erl yi n g l a yer. 
Pi g m e nt br o w n yell o wis h, disti n ctl y i n cr usti n g.

Cl a m p c o n necti o ns
Pres e nt i n all p arts.

n o t e s

Alt h o u g h o nl y a L S U s e q u e n c e h as b e e n p u blis h e d f or 
I n ocy be me di a s p. n o v., t h e s p e ci es w as p art of m ulti g e n e 
p h yl o g e n eti c a n al ys es ( M at h e n y et al . 2 0 0 9) w h er e it is 
pl a c e d i n a t er mi n al cl a d e wit h I. pile os ulc at a  E. H or a k, 
M at h e n y  & D esj ar di n fr o m fl ail a n d, a n d wit h t h e E ur o -
p e a n I. n a pi pes  J. E. L a n g e (H or a k et al . 2 0 1 5). I n ocy be 
pile os ulc at a  is ass o ci at e d wit h Di pter oc ar p us  a n d is m or-
p h ol o gi c all y si mil ar t o t h e E ur o p e a n I n ocy be aster os p or a 
Q u él., wit h w hi c h it w as o n c e c o nf us e d ( H or a k 1 9 7 9 ) 
a n d b ot h s p e ci es pr o b a bl y b el o n gs t o t h e s a m e cl a d e. All 
t h e a b o v e m e nti o n e d I n ocy be h a v e cl e arl y gi b b os e s p or es 
wit h pr o mi n e nt k n o bs: I n oc y be me di a s p. n o v. is t h us 
disti n g uis h e d b y its si n g ul ar s p or es, of i nt er m e di at e f or m 
b et w e e n t h e s m o ot h a n d gi b b os e t y p e.

1 1 6. I n oc y be le uc o p h ae a  
E yss art.  & B u y c k, s p.  n o v.  

( Fi gs 1 1 ;  1 2 )

D i a g n o si s.  — Di ff ers fr o m I n ocy be s u bcl a v at a i n its l ar g er s p ores 
wit h l ess pr o mi n e nt k n o bs, its disti n ctl y t hi c k er- w all e d c ysti di a 
a n d its ass o ci ati o n wit h tre es fr o m t h e Afri c a n mi o m b o w o o dl a n d.

H o L o t y p e . —  Z a m bi a . Ne ar L us a k a, gre g ari o us, i n str o n gl y d e-
gr a d e d mi o m b o w o o dl a n d, 0 8.II. 1 9 9 6, Eyss artier 9 6 0 9 5  ( h ol o-, 
P[ P C 0 0 8 8 7 8 3 ]).

in D e x  Fu n g o r u m . — I F 5 5 8 7 9 3.

g e n b a n k . —  E U 5 6 9 8 6 0  ( L S U), E U 5 6 9 8 5 9  (r p b1).

e t y m o L o g y . —  Na m e d aft er t h e g e n er al c ol ors of t h e b asi di o m at a, 
fr o m a n ci e nt gre e k le u k os, “ w hit e”, a n d p h ai os , “ d us k y”.

D e s c ri p ti o n

Pile us
Me as uri n g  ( 8) 1 2- 2 0( 3 0) m m i n di a m., c o ni c al o bt us e wit h 
i n fl e xe d m ar gi n or c o ni c o- c a m p a n ul at e, oft e n wit h a br o a d 
u m b o t o p p e d b y a n ot h er ver y s m all a n d o bt us e o n e, s o m e -
ti m es t ot all y a bs e nt, t h e y o u n g v er y p al e b y a w hit e v eil, 
s o m eti m es gre yis h, t h e n t h e m ar gi n b e c o m es b ei g e, sli g htl y 

o c hr a c e o us b ut al w a ys p al e, e ve n i n t h e y o u n g st a g es, s o o n 
fi brill os e sli g htl y ri m os e t o w ar ds t h e m ar gi n, w hi c h is a littl e 
bit i n cis e d a n d p al er b y t h e veil.

L a mell ae
Q uit e cl os e, ( 1. 5) 2- 3  m m br o a d, e m ar gi n at e, w hit e i n t h e 
y o u n g sta ges t he n ocrace o us gre yis h, ocrace o us bei ge, q uite pale.

Sti pe
3 5- 6 0( 6 5)  ×  3- 4( 6)  m m, b ul b o us, m ar gi n at e, w hitis h, p al e 
b ei g e t o str a w- yell o w, pr ui n os e.

Fles h
Pal e, w hitis h.

O d or
Sli g htl y h o n e y-li k e.

Taste
Mil d, sli g htl y h er b a c e o us.

S p ores
N o d ul ose, wit h ( 6) 7- 8( 9) o bt use s welli n gs, ( 7) 8- 9( 1 0. 5)  ×  ( 5) 6-
7( 8)  μ m , f e w s p ores q uit e l ar g er, u p t o 1 2- 1 4 ×  8- 9  μ m ( p os -
si bl y fr o m 2-s p ore d b asi di a ?).

B asi di a
4-s p ore d, cl a v at e, ( 1 8) 2 0- 2 5 ×  8- 9 μ m .

Par acysti di a
Cl a v at e, s m all, 1 5- 2 0  ×  8- 9 ( 1 0)  μ m .

C heil ocysti di a
P yrif or m wit h a ver y o bt us e b as e, or br o a dl y l a g e nif or m, wit h 
ver y t hi c k e n e d w alls, u p t o 4 (- 4. 5)  μ m , ver y sli g htl y c ol o ure d 
i n 1 0 % a m m o ni a.

Ple ur ocysti di a
Si mil ar t o c h eil o c ysti di a.

Pilei pellis
A c utis of c yli n dri c al h y p h a e, ( 3) 5- 7( 1 0)  μ m  br o a d, wit h o ut 
cl e ar pi g m e nt, ver y sli g htl y i n cr ust e d.

Cl a m p c o n necti o ns
Pres e nt i n all p arts.

n o t e s

I n ocy be le uc o p h ae a s p. n o v. w as p art of t h e m ulti g e n e p h yl o-
g e n eti c a n al ys es p u blis h e d b y M at h e n y et al . ( 2 0 0 9) w h ere it 
w as p art of a hi g hl y s u p p orte d Afri c a n cl a de t o get her wit h t w o 
ot h er s p e ci es c oll e ct e d b y us: I. gl a uc o disc a  B u yc k & E yss art. 
(B u yc k  & E yss arti er 1 9 9 9 ) f or w hi c h t h e L S U s e q u e n c e is 
9 8. 2  % si mil ar f or 1 0 0  % c o v er a g e, w hil e it w as pl a c e d sist er 
t o I. de nsif oli a  n o m. pr o v. (si mil arit y 9 9 % f or 1 0 0 % c o v er -
a g e). fiis Afri c a n cl a d e w as pl a c e d sist er wit h hi g h s u p p ort 
t o a n e otr o pi c al cl a d e c o m p os e d of I. a ntill a n a  Pe gl er a n d 

https://science.mnhn.fr/institution/mnhn/collection/pc/item/PC0088783
https://www.ncbi.nlm.nih.gov/nuccore/EU569860
https://www.ncbi.nlm.nih.gov/nuccore/EU569859
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f i g. 1 1. — I n o c y b e l e u c o p h a e a E y s s art. & B u y c k, s p. n o v. P h ot o: B. B u y c k.

A

B
C

D
C

E

F

f i g. 1 2. — I n o c y b e l e u c o p h a e a E y s s art. & B u y c k, s p. n o v. ( h ol ot y p e): A , fr uiti n g b o di e s; B , b a si di a; C , c y sti di a; D , m ar gi n al c ell s of t h e gill e d g e; E , s p or e s;  
F , pil ei p elli s i n s e cti o n ( d et ail). S c al e b ar s: A, 1 c m; B- E, 1 0 μ m. Dr a wi n g s b y G. E ys s arti er .
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B u yc k B. et al.

I. xer o p hytic a  Pe gl er (s e e Pe gl er 1 9 8 3 ). fl e p h yl o g e n eti c 
a n al ys es b as e d o n L S U s e q u e n c es i n H or a k et al . ( 2 0 1 5) 
still gr o u p e d wit h hi g h s u p p ort I. gl a uc o disc a, I.  de nsif oli a  
n o m.  pr o v. a n d I. le uc o p h ae a s p. n o v., b ut l a c k e d s u p p ort 
f or t h e d e e p er n o d es t h at s u g g est e d cl os e a ffi niti es wit h ot h er 
I n ocy be fr o m t h e Afri c a n mi o m b o w o o dl a n ds s u c h as I. c o n-
s pic u os p or a B u yc k & E yss art or t h e still u n d es cri b e d I. v el a-
t ori m os a n o m. pr o v. I n ocy be s u bcl a v at a ( E. H or a k) G arri d o 
cl os el y res e m bl es I n ocy be le uc o p h ae a s p. n o v., p arti c ul arl y i n 
g e n er al h a bit, c ol o ur a n d pres e n c e of a n a b u n d a nt v eil, b ut 
di ff ers i n its m ar gi n at e sti p e, a n d t h e s m all er s p ores wit h l ess 
n u m er o us a n d m ore pr o mi n e nt k n o bs, its disti n ctl y t hi n n er-
w all e d c ysti di a a n d t h e ass o ci ati o n wit h Not h of ag us  i n Ne w 
Z e al a n d ( H or a k 2 0 1 8 ).

Or d er P O L Y P O R A L E S G ä u m  
Fa mil y L a e ti p o r a c e a e  J üli c h 

G e n us P h ae ol us  ( P at.) P at

1 1 7. P h ae ol us s h ar m ae   
He m br o m, A. Pari h ar, K. D as  & A. G h os h, s p.  n o v.  

( Fi gs 1 3 -1 5 )

D i a g n o si s.  — Di ff ers fr o m ot h er P h ae ol us  b y its h a bit at as it gr o ws 
i n t h e u p p er p art of its h ost tre e A bies de ns a  Gri ff. at hi g h altit u d e i n 
t h e Hi m al a y as, als o b y its b asi di o m at a wit h pi n kis h or a n g e t ai nt e d 
h y m e n o p h or e w h e n y o u n g, d u pl e x c o nt e xt, l ar g er b asi di a ( 1 6-
5 3  ×  7- 1 2  μ m) a n d b asi di os p ores ( 6- 1 1  ×  6- 7. 8  μ m).

H o L o t y p e . — I n di a. Si k ki m, N ort h distri ct, Y u mt h a n g v all e y 
S hi n g b a R h o d o d e n dr o n s a n ct u ar y, att a c h e d t o t h e b ar k of a li vi n g 
tre e tr u n k of A . de ns a Gri ff., 3 4 7 0  m, 2 7° 4 6’ 5 3. 2 ” N, 8 8° 4 2’ 3 4. 8 ” E , 
1 9. VII. 2 0 1 9, K. D as  & M. E. He m br o m, K M A- 1 9- 0 1 4  ( h ol o-, 
C A L[ C A L 1 8 4 3]!).

m y c o b a n k . — M B 8 4 0 1 9 1.

g e n b a n k . — M T 7 6 2 9 4 1  ( nrI T S, h ol ot y p e), M T 7 6 2 9 4 0  ( nrI T S, 
p ar at y p e); M T 7 6 4 2 0 9  ( nr L S U, h ol ot y p e), M T 7 6 4 2 3 6  ( nr L S U, 
p ar at y p e).

e t y m o L o g y . — Na m e d i n h o n o ur of J. R. S h ar m a f or his c o ntri-
b uti o n t o I n di a n m a cr of u n gi.

a D D i ti o n aL  m a t e ri a L  s t u D i eD . — I n di a. Si k ki m, N ort h distri ct, 
D o m b a n g v all e y, o n li vi n g tre e tr u n k of A . de ns a Gri ff. att a c h e d t o 
b ar k, 3 5 4 0  m, 2 7° 4 6’ 0 6. 2 ” N, 8 8° 4 8’ 2 1. 3 ” E , 2 0. VII. 2 0 1 9, K. D as, 
M. E. He m br o m  & A. Pari h ar, K M A- 1 9- 0 2 6  ( C A L 1 8 4 4).

D e s c ri p ti o n

B asi di o m at a
A n n u al, li g ni c ol o us, n arr o wl y a n d l o os el y att a c h e d t o h ost, 
si n gl e or i m bri c at e, u p t o 1 0 0 m m br o a d, 1 5 0  m m wi d e a n d 
2 0- 5 0  m m t hic k, s p o n gi ose w ater y t o le at her y a n d he a v y w he n 
fres h, ri gi d t o brittl e a n d li g ht wei g ht w h e n dr y.

Pile us
7 0- 1 9 0  ×  7 0- 3 2 0  m m, 8- 2 0  m m t hi c k n e ar b as e, s essil e, 
s p at h ul at e t o a p pl a n at e w h e n y o u n g, t h e n gr a d u all y b e c o m-
i n g s e mi cir c ul ar t o al m ost di mi di at e; u p p er s urf a c e c o vere d 
wit h d e ns e his pi d h airs f or mi n g a t hi c k t o m e nt u m i n a cti vel y 

gr o wi n g re gi o ns, gl a br o us a n d r o u g h i n ol der p arts, c o n ce ntri -
c all y z o n at e, we a kl y s ul c at e, m ust ar d yell o w t o oli ve yell o w 
( 3 B 6- C 7) w h e n y o u n g, t ur ni n g li g ht br o w n t o br o w n ( 7 D 5-
E 6) w h e n m at ure; fi n all y, b e c o mi n g p al e re d dis h br o w n t o 
bl a c kis h wit h a g e.

M argi n
St eril e, u p t o 3  m m wi d e, a c ut e t o o bt us e, e ntire t o m ore or 
l ess u n d ul ati n g, s o m eti m es f or mi n g n arr o w l o b es, disti n ctl y 
i n c ur ve d w h e n dr y, l e m o n yell o w or yell o wis h w h e n a cti vel y 
gr o wi n g, t ur ni n g c o n c ol or o us t o pil e us s urf a c e at m at urit y.

Hy me n o p h ore
P or oi d t o ir pi c oi d t o oft e n d a e d al e oi d n e ar b as e; p ores 1- 2 
p er m m, oft e n wi d e ni n g u p t o 3- 4  m m i n m at ure p arts w hil e 
st a yi n g mi n ute t o w ar ds pile us m ar gi n, gl a nci n g, pi n kis h or a n ge 
t o o c hr a c e o us or a n g e w h e n y o u n g, t h e n gr a d u all y c h a n g-
i n g i nt o al m ost y ell o wis h br o w n t o s ul p h ur y ell o w, fi n all y 
b e c o mi n g d ar k er c o ff e e br o w n wit h a g e, t ur ni n g c h ar c o al 
bl a c k w h e n br uis e d.

C o nte xt
5- 1 0  m m wi d e, di vi d e d i n a c o m p a ct l o wer a n d l o os e u p p er 
p artt h at are n ot se p ar ate d b y a bl a c k de m arc ati o n li ne, s p o n g y 
t o c h e es e-li k e w h e n fres h, oft e n fi brill os e, b e c o mi n g h ar d a n d 
brittl e o n dr yi n g, li g ht br o w n t o br o w n ( 7 D 5- E 6) t o d ar k 
re d dis h br o w n i n t h e l o wer c o m p a ct p art, u p p er l o os e p art 
a n d t o m e nt u m li g ht br o w n ( 7 D 4- 6).

Tu bes
3- 1 0  m m l o n g, disti n ct fr o m c o nt e xt, y ell o wis h br o w n or 
c o n c ol or o us wit h t h e c o nt e xt, brittl e o n dr yi n g, or a n g e t o 
d ar k bl o n d e ( 5 C 5- D 4) w h e n y o u n g, t h e n t ur ni n g br o w n 
t o d ar k br o w n ( 7 E 3- F 4) w h e n m at ure; diss e pi m e nts t hi n, 
e ntire t o l a c er at e.

Hy p h al syste m of c o nte xt
M o n o miti c, g e n er ati ve h y p h a e 3- 1 5  μ m wi d e, si m pl e s e pt at e, 
fr e q u e ntl y t o o c c asi o n all y br a n c h e d, t hi n- t o t hi c k- w all e d 
( < 1. 5 μ m), h y ali ne or p ale yell o wis h t o d ar k br o w nis h, be c o m -
i n g c oll a ps e d w h e n ol d; w alls s m o ot h or s o m eti m es wit h 
cr yst al d e p osits.

Hy me n o p h or al tr a m a
C o m p os e d of p ar all el a n d c o m p a ctl y arr a n g e d, t hi n- ( m ostl y) 
t o m o d er at el y t hi c k- w all e d g e n er ati v e h y p h a e mi xe d wit h 
s u b m er g e d gl o e o c ysti di al h y p h a e; g e n er ati ve h y p h a e 2- 6 μ m 
wi d e; s u b m er g e d gl o e o c ysti di al h y p h a e 4 0- 1 0 5  ×  4- 1 0  μ m, 
s e pt at e, u n br a n c h e d ( m ostl y) t o r arel y br a n c h e d, t hi n- w all e d, 
s m o ot h, p al e c o ff e e br o w n t o d ar k br o w n, fill e d wit h d e ns e 
c yt o pl as mi c c o nt e nts.

Hy me ni al gl oe ocysti di a
Me as uri n g 1 0- 1 0 5  ×  4- 1 5  μ m, cl a vate t o c yli n dric al, irre g ul arl y 
c a pit at e, t hi n- t o m o d er at el y t hi c k- w all e d, s m o ot h, pr oj e ct e d 
u p t o 5 5  μ m b e y o n d h y m e ni al l a yer, fill e d wit h d e ns e p al e 
yell o wis h c o nte nts bef ore bec o mi n g e m pt y i n ol der s peci me ns.

https://www.openstreetmap.org/?mlat=27.7813888888889&mlon=88.7094444444444#map=11/27.7813888888889/88.7094444444444
https://www.ncbi.nlm.nih.gov/nuccore/MT762941
https://www.ncbi.nlm.nih.gov/nuccore/MT762940
https://www.ncbi.nlm.nih.gov/nuccore/MT764209
https://www.ncbi.nlm.nih.gov/nuccore/MT764236
https://www.openstreetmap.org/?mlat=27.7683333333333&mlon=88.8058333333333#map=11/27.7683333333333/88.8058333333333
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F u n g al bi o di versit y pr o fil es 1 1 1- 1 2 0

C R Y P T O G A MI E, M Y C O L O GI E • 2 0 2 2 • 4 3 ( 2)

B asi di a
1 6- 5 3  ×  7- 1 2  μ m, cl a v at e t o p e di c ell at e- cl a v at e, t hi n- w all e d, 
s m o ot h, 4-s p ore d; st eri g m at a 6- 8 μ m l o n g, h y ali n e.

B asi di os p ores
6-( 8. 9 7)- 1 1  ×  6-( 6. 7 5)- 7. 8  μ m, Q  =  1-( 1. 3 2)- 1. 5 7, elli ps oi d 
t o o v oi d, t hi n- w all e d, s m o ot h, disti n ctl y a pi c ul at e, h y ali n e, 
a c y a n o p hili c, i n a m yl oi d.

n o t e s

D uri n g f u n g al f or a ys t o t h e N ort h distri ct of Si k ki m i n 2 0 1 8 
a n d 2 0 1 9, t hre e of us ( K D, M E H a n d A P) re p e at e dl y c a m e 
a cr oss p o p ul ati o ns of a n u n k n o w n s p e ci es gr o wi n g o n b ar k 
of st a n di n g tre es of A bies de ns a . flis s p e ci es is q uit e disti n ct 
b ase d o n p h yl o ge netic a n al yses i ncl u di n g o bt ai ne d I T S  & L S U 

s e q u e n c es t h at pl a c e it sist er t o P h ae ol us sc h wei nit zii , a s p e ci es 
wi d el y distri b ut e d i n t h e n ort h er n h e mis p h ere ( Gil b erts o n  & 
R y v ar d e n 1 9 8 7 ; R y v ar d e n  & Gil b erts o n 1 9 9 4 ; N ú ñ ez  & 
R y v ar d e n 2 0 0 1 ; S h ar m a 2 0 1 2 ; Pr as h er 2 0 1 5 ).

Wit hi n P ol y p or al es, s p e ci es of P h ae ol us  ( Pat.) Pat. are e asil y 
c o nf us e d wit h v ari o us x a nt h o c h ori c p ol y p ores b ut t h e g e n us 
is p h yl o g e n eti c all y disti n ct a n d c a us es a br o w n r ot. Wit hi n 
f a mil y L a eti p or a c e a e, P h ae ol us  c a n b e s e p ar at e d fr o m L aeti -
p or us M urrill a n d Wol fi p ori a R y v ar d e n  & Gil b. b e c a us e t h es e 
l a c k gl o e o pl er o us el e m e nts. Als o I n o n ot us his pi d us ( B ull.) 
P.  K arst., w hi c h l a c ks h y m e ni al s et a e a n d f or ms li g ht w ei g ht, 
brittl e b asi di o c ar ps wit h a str o n gl y his pi d pil e us s urf a c e a n d 
l ar g e h y m e ni al p ores, m a y res e m bl e o ur s p e ci es i n t h e fi el d. 
Yet, it e q u all y l a c ks gl o e o pl er o us el e m e nts i n c o nt e xt a n d 
h y m e ni u m.

f i g. 1 3. — A M a xi m u m Li k eli h o o d ( M L) p h yl o gr a m i nf err e d fr o m r a x ml G UI 2. 0 (E dl er et al.  2 0 2 1) o n a c o n c at e n at e d d at a s et of nrI T S a n d nr L S U s e q u e n c e d at a 
of P h a e ol u s  a n d r el at e d g e n er a. O n e t h o u s a n d b o ot str a p r e pli c at e s w er e a n al y z e d t o o bt ai n n o d al s u p p ort v al u e s. B o ot str a p s u p p ort v al u e s ( > 7 0 %) o bt ai n e d 
fr o m M L a n al y si s ar e s h o w n a b o v e or b el o w t h e br a n c h e s at n o d e s. T w o c oll e cti o n s of o ur n o v el I n di a n s p e ci e s ar e s h o w n i n r e d a n d t h e h ol ot y p e i n b ol d  i n t h e 
p h yl o gr a m. S e e T a bl e 1  f or d et ail s o n u s e d v o u c h er s f or t h e p h yl o g e n eti c a n al y si s.

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

9 9

9 9

9 9

9 9

9 8

7 1

7 1

7 8

A ntr o di a t a n a k a e  Y u a n 1 1 0 6 C hi n a

A ntr o di a t a n a k a e  D ai 1 1 7 7 0 C hi n a

A ntr o di a t a n a k a e  C ui 9 7 4 3 C hi n a

A ntr o di a h et er o m or p h a  D ai 1 2 7 4 2 C hi n a
A ntr o di a s er p e n s  D ai 7 4 6 5 C hi n a

Fi br o p ori a al bi c a n s  D ai 1 0 5 9 5 C hi n a

Fi br o p ori a al bi c a n s  C ui 9 4 6 4 C hi n a

Fi br o p ori a r a di c ul o s a  C ui 2 7 9 0 C hi n a

Fi br o p ori a r a di c ul o s a  C ui 1 1 4 0 4 C hi n a

P o sti a d u pli c at a  D ai 1 3 4 1 1 C hi n a

P o sti a d u pli c at a  C ui 1 0 3 6 6 C hi n a
D a cr y o b ol u s s u d a n s  F P- 1 0 0 1 9 0- S p U nit e d St at e s

D a cr y o b ol u s s u d a n s  F P- 1 5 0 3 8 1- S p J a m ai c a

Cr u st o d er m a dr yi n u m  F P- 1 0 5 4 8 7- S p U nit e d St at e s

Cr u st o d er m a dr yi n u m  H H B- 1 2 9 0- S p U nit e d St at e s

P y c n o p or ell u s f ul g e n s  F P- 1 3 3 3 6 7- S p U nit e d St at e s

P y c n o p or ell u s f ul g e n s  C A- 2 0 U nit e d St at e s

A m yl o p ori a c ar b o ni c a  C ui 1 2 2 1 2 C hi n a

A m yl o p ori a x a nt h a  C ui 1 1 6 7 7 C hi n a

A m yl o p ori a x a nt h a  C ui 1 1 5 4 4 C hi n a
P h a e ol u s s c h w ei nit zii  F P- 1 3 3 2 1 8- S p U nit e d St at e s

P h a e ol u s s c h w ei nit zii  O K M- 4 4 3 5- T U nit e d St at e s

P h a e ol u s s c h w ei nit zii  C L Z h a o 1 1 7 C hi n a

P h a e ol u s s c h w ei nit zii  F P- 1 0 2 4 4 7- S p U nit e d St at e s

P h a e ol u s s c h w ei nit zii  str ai n C B S 2 4 6 2 8 R u s si a

P h a e ol u s s c h w ei nit zii  D A- 3 8 U nit e d St at e s

P h a e ol u s s h ar m a e  H er m br o m, A. P ari h ar, K. D a s & A. G h o s h, s p. n o v. K M A - 1 9 - 0 1 4

P h a e ol u s s h ar m a e  H er m br o m, A. P ari h ar, K. D a s & A. G h o s h, s p. n o v. K M A- 1 9- 0 2 6

L a eti p or u s s ul p h ur e u s  D ai 1 2 8 2 6 C hi n a

L a eti p or u s s ul p h ur e u s  D ai 1 2 1 5 4 C hi n a

W olfi p ori a dil at o h y p h a  F P- 7 2 1 6 2- R U nit e d St at e s

W olfi p ori a dil at o h y p h a  C S- 6 3- 5 9- 1 3- A- R U nit e d St at e s
L ari cif o m e s offi ci n ali s  J V 9 0 1 0

L ari cif o m e s offi ci n ali s  J V 0 3 0 9

Pi pt o p or ell u s s ol o ni e n si s  L Y  B R 5 4 6 3 Fr a n c e

Pi pt o p or u s s ol o ni e n si s  C ui 1 1 3 9 0 C hi n a

Pi pt o p or ell u s s ol o ni e n si s  C ui 1 1 3 8 6 C hi n a

Pi pt o p or ell u s ri q u et er  D ai 1 3 1 2 1 C hi n a

Pi pt o p or ell u s h ai n a n e n si s  D ai 1 3 7 1 4 C hi n a

C ori ol o p si s p ol y z o n a  C ui 1 1 0 4 0 C hi n a

Tr a m et e s s u a v e ol e n s  C ui 1 1 5 8 6 C hi n a
O ut gr o u p

0. 0 5
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B u yc k B. et al.

P h ae ol us h ar b o urs si x s p e ci es, h alf of t h es e d es cri b e d b y 
Pat o uill ar d, fr o m w hi c h P . s h ar m ae s p. n o v.  c a n b e dis -
ti n g uis h e d b y its c o m bi n ati o n of h a vi n g br o a dl y att a c h e d 
b asi di o m at a wit h r o u g h pile ar s urf a ce f or mi n g irre g ul ar p a pil -
l a e, a s hi n y pi n kis h or a n g e y o u n g h y m e n o p h ore a n d l ar g er 
b asi di a a n d b asi di os p ores. B er kl e y’s ( 1 8 4 5 ), L é v eill é’s ( 1 8 4 4 ) 
a n d Pat o uill ar d’s ( 1 9 0 0 ) d es cri pti o ns f or P . t a b ul aef or mis 
( B er k.) Pat., P . j a v a nic us ( Pat.) He n n., a n d t h e d es cri pti o n 
of P . rigi d us ( L é v.) Pat. l a c k mi cr os c o pi c d et ails t o c o m p are 
t h es e wit h o ur s p e ci es. M ore o v er, P . t a b ul aef or mis h as b e e n 
c o nsi d ere d as s y n o n y m of P . sc h wei nit zii (O v er h olts 1 9 5 3 ; 
B a ks hi 1 9 7 1 ). fl e Afri c a n P h ae ol us m a ni h otis  R. Hei m h as 
sti pit at e ( 6- 7 ×  3- 4  m m) b asi di o m at a a n d mi n ut e b asi di a 
( 1 1- 1 4 ×  6- 8  μ m) a n d s m all er s p ores ( 5. 5- 7  ×  3. 2- 4. 3 μ m) 
(Hei m 1 9 3 1 ). fi e m e di u m siz e d ( u p t o 6 0 ×  5 0  ×  1 0  m m), 
l at er all y sti pit at e ( 4 0 ×  2 0  m m) b asi di o m at a wit h w hitis h 
y ell o w c o nt e xt a n d s m all er b asi di os p ores ( 5- 6  ×  4- 4. 3  μ m) 
of P . a m a z o nic a  M. A. D e Jes us  & R y v ar d e n ( D e Jes us  & 
R y v ar d e n 2 0 1 0 ) s e p ar at e it fr o m o ur n o v el s p e ci es, w hil e 

P . s u b b ul bi pes ( He n n.) O. Fi d al g o & M. Fi d al g o p oss ess es 
m u c h s m all er s p ores ( 3. 5- 4  μ m).

I n o ur c o m bi n e d ( nrI T S + nr L S U) p h yl o g e n eti c a n al ysis 
(Fi g. 1 ), o ur s p e ci es a p p e ar e d as sist er t o t h e A m eri c a n, 
E ur o p e a n a n d Asi a n s a m pl es of P.  sc h wei nit zii ( Fr.) Pat. B ut 
P.  s h ar m ae s p. n o v. al w a ys o c c u pi es u p p er p arts of li vi n g tre e 
tr u n ks a n d br a n c h es r at h er t h a n gr o wi n g o n t h e gr o u n d or 
o n b as es of tre es as f o u n d i n P.  sc h wei nit zii (O v er h olts 1 9 5 3 ; 
Gil b erts o n  & R y v ar d e n 1 9 8 7 ; Z h a o  & Z h a n g 1 9 9 2 ; S h ar m a 
2 0 1 2 ). fi e disti n ctl y s hi n y pi n kis h or a n g e h y m e n o p h ore t h at 
c h a n g es o n br uisi n g, o bs er ve d i n y o u n g s p e ci m e ns of o ur s p e -
ci es, is als o w ort h m e nti o ni n g, al o n g wit h its n o n- d e c urre nt 
t u b es att a c h e d t o a d u pl e x c o nt e xt, t h us cl e arl y disti n g uis hi n g 
it fr o m P.  sc h wei nit zii (O v er h olts 1 9 5 3 ; R y v ar d e n  & Gil b ert -
s o n 1 9 9 4; S h ar m a 2 0 1 2 ; R y v ar d e n  & Mel o 2 0 1 4 ) w h er e 
c o nt e xt is h o m o g e n e o us a n d c o nti n u o us wit h t u b e l a y er. 
Mi cr os c o pi c all y, t h e l ar g er b asi di os p ores ( 6- 1 1  ×  6- 7. 8  μ m) 
a n d b asi di a ( 1 6- 5 3  ×  7- 1 2  μ m) disti n g uis h o ur s p e ci es fr o m 
P.  sc h wei nit zii ( us u all y wit h s p ores 5. 5- 9 ×  2- 5. 6  μ m a n d b asi di a 

t a b l e  1. — A li st of s p e ci e s u s e d i n t h e p h yl o g e n y f or P h a e ol u s , gi vi n g s p e ci m e n a n d G e n B a n k a c c e s si o n n u m b er s t o g et h er 
wit h bi bli o gr a p hi c r ef er e n c e s f or u s e d s e q u e n c e s.

S p e ci e s n a m e S p e ci m e n n o.

G e n B a n k a c c e s si o n n o.

R ef er e n c enrI T S nr L S U

A m yl o p ori a c ar b o ni c a C ui 1 2 2 1 2 K R 6 0 5 8 1 6 K R 6 0 5 7 5 5 H a n et al . 2 0 1 5

A . x a nt h a C ui 1 1 5 4 4 K R 6 0 5 8 1 7 K R 6 0 5 7 5 6 H a n et al . 2 0 1 5

A . x a nt h a C ui 1 1 6 7 7 K R 6 0 5 8 1 8 K R 6 0 5 7 5 7 H a n et al . 2 0 1 5
A ntr o di a h et er o m or p h a D ai 1 2 7 4 2 K P 7 1 5 3 1 9 – C h e n  & C ui 2 0 1 5
A . s er p e n s D ai 7 4 6 5 K R 6 0 5 8 1 3 K R 6 0 5 7 5 2 H a n et al . 2 0 1 5
A . t a n a k a e C ui 9 7 4 3 K R 6 0 5 8 1 4 K R 6 0 5 7 5 3 H a n et al . 2 0 1 5
A . t a n a k a e D ai 1 1 7 7 0 K R 6 0 5 8 1 5 K R 6 0 5 7 5 4 H a n et al . 2 0 1 5
A . t a n a k a e Y u a n 1 1 6 0 K P 7 1 5 3 1 3 K P 7 1 5 3 2 9 H a n et al . 2 0 1 5
C ori ol o p si s p ol y z o n a C ui 1 1 0 4 0 K R 6 0 5 8 2 4 K R 6 0 5 7 6 7 H a n et al . 2 0 1 5
Cr u st o d er m a dr yi n u m F P- 1 0 5 4 8 7- S p K C 5 8 5 3 2 1 K C 5 8 5 1 4 5 Orti z- S a nt a n a et al . 2 0 1 3
C . dr yi n u m H B B- 1 2 9 0- S p K C 5 8 5 3 2 1 K C 5 8 5 1 4 6 Orti z- S a nt a n a et al . 2 0 1 3
D a cr y o b ol u s s u d a n s F P- 1 0 0 1 9 0- S p K C 5 8 5 3 3 2 K C 5 8 5 1 5 7 Orti z- S a nt a n a et al . 2 0 1 3
D . s u d a n s F P- 1 5 0 3 8 1- S p K C 5 8 5 3 3 3 K C 5 8 5 1 5 8 Orti z- S a nt a n a et al . 2 0 1 3
Fi br o p ori a al bi c a n s C ui 9 4 6 4 K C 4 5 6 2 5 0 K R 6 0 5 7 5 8 C h e n et al . 2 0 1 5
F . al bi c a n s D ai 1 0 5 9 5 K C 4 5 6 2 4 9 K R 6 0 5 7 5 9 C h e n et al . 2 0 1 5
F . r a di c ul o s a C ui 2 7 9 0 K C 4 5 6 2 4 8 K R 6 0 5 7 6 1 C h e n et al . 2 0 1 5
F . r a di c ul o s a C ui 1 1 4 0 4 K P 1 4 5 0 1 1 K R 6 0 5 7 6 0 C h e n et al . 2 0 1 5
L a eti p or u s s ul p h ur e u s D ai 1 2 1 5 4 K F 9 5 1 2 9 5 K F 9 5 1 3 0 2 S o n g et al . 2 0 1 4
L . s ul p h ur e u s D ai 1 2 8 2 6 K R 6 0 5 8 1 9 K R 6 0 5 7 6 2 H a n et al . 2 0 1 5
L ari cif o m e s o ff ci n ali s J V 0 3 0 9 K R 6 0 5 8 2 1 K R 6 0 5 7 6 4 H a n et al . 2 0 1 5
L . o fi ci n ali s J V 9 0 1 0 K R 6 0 5 8 2 2 K R 6 0 5 7 6 5 H a n et al . 2 0 1 5
P h a e ol u s s c h w ei nit zii D A- 3 8 E U 4 0 2 5 8 5 – Li n d n er  & B a ni k 2 0 0 8
P . s c h w ei nit zii C L Z h a o 1 1 7 M H 1 1 4 8 3 3 – G e n B a n k
P . s c h w ei nit zii C B S 2 4 6. 2 8 M H 8 5 5 0 0 1 – G e n B a n k
P . s c h w ei nit zii F P- 1 0 2 4 4 7- S p K C 5 8 5 3 6 8 K C 5 8 5 1 9 7 Orti z- S a nt a n a et al . 2 0 1 3
P . s c h w ei nit zii F P- 1 3 3 2 1 8- S p K C 5 8 5 3 6 9 K C 5 8 5 1 9 8 Orti z- S a nt a n a et al . 2 0 1 3
P . s c h w ei nit zii O K M- 4 4 3 5- T K C 5 8 5 3 7 0 K C 5 8 5 1 9 9 Orti z- S a nt a n a et al . 2 0 1 3
P . s h ar m a e s p. n o v. K M A- 1 9- 0 1 4 M T 7 6 2 9 4 1 M T 7 6 4 2 0 9 I n t hi s st u d y
P . s h ar m a e s p. n o v. K M A- 1 9- 0 2 6 M T 7 6 2 9 4 0 M T 7 6 4 2 3 6 I n t hi s st u d y
Pi pt o p or ell u s s ol o ni e n si s C ui 1 1 3 8 6 K R 6 0 5 8 0 2 K R 6 0 5 7 4 1 H a n et al . 2 0 1 5
P . s ol o ni e n si s C ui 1 1 3 9 0 K R 6 0 5 8 0 3 K R 6 0 5 7 4 2 H a n et al . 2 0 1 5
P . s ol o ni e n si s L Y B R 5 4 6 3 K R 6 0 5 8 0 5 K R 6 0 5 7 4 4 H a n et al . 2 0 1 5
P . h ai n a n e n si s D ai 1 3 7 1 4 K R 6 0 5 8 0 6 K R 6 0 5 7 4 5 H a n et al . 2 0 1 5
P . tri q u et er D ai 1 3 1 2 1 K R 6 0 5 8 0 7 K R 6 0 5 7 4 6 H a n et al . 2 0 1 5
P o sti a d u pli c at a C ui 1 0 3 6 6 K F 6 9 9 1 2 4 K J 6 8 4 9 7 5 S h e n et al . 2 0 1 5
P . d u pli c at a D ai 1 3 4 1 1 K F 6 9 9 1 2 5 K J 6 8 4 9 7 6 S h e n et al . 2 0 1 5
P y c n o p or ell u s f ul g e n s C A- 2 0 K C 5 8 5 3 8 5 K C 5 8 5 2 1 8 Orti z- S a nt a n a et al . 2 0 1 3
P . f ul g e n s F P- 1 0 5 4 8 7- S p K C 5 8 5 3 8 6 K C 5 8 5 2 1 9 Orti z- S a nt a n a et al . 2 0 1 3
W ol ff p ori a dil at o h y p h a C S- 6 3- 5 9- 1 3- A- R K C 5 8 5 4 0 0 K C 5 8 5 2 3 4 Orti z- S a nt a n a et al . 2 0 1 3
W . dil at o h y p h a F P- 7 2 1 6 2- R E U 4 0 2 5 5 6 K C 5 8 5 2 3 5 Orti z- S a nt a n a et al . 2 0 1 3

https://www.ncbi.nlm.nih.gov/nuccore/KR605816
https://www.ncbi.nlm.nih.gov/nuccore/KR605755
https://www.ncbi.nlm.nih.gov/nuccore/KR605817
https://www.ncbi.nlm.nih.gov/nuccore/KR605756
https://www.ncbi.nlm.nih.gov/nuccore/KR605818
https://www.ncbi.nlm.nih.gov/nuccore/KR605757
https://www.ncbi.nlm.nih.gov/nuccore/KP715319
https://www.ncbi.nlm.nih.gov/nuccore/KR605813
https://www.ncbi.nlm.nih.gov/nuccore/KR605752
https://www.ncbi.nlm.nih.gov/nuccore/KR605814
https://www.ncbi.nlm.nih.gov/nuccore/KR605753
https://www.ncbi.nlm.nih.gov/nuccore/KR605815
https://www.ncbi.nlm.nih.gov/nuccore/KR605754
https://www.ncbi.nlm.nih.gov/nuccore/KP715313
https://www.ncbi.nlm.nih.gov/nuccore/KP715329
https://www.ncbi.nlm.nih.gov/nuccore/KR605824
https://www.ncbi.nlm.nih.gov/nuccore/KR605767
https://www.ncbi.nlm.nih.gov/nuccore/KC585321
https://www.ncbi.nlm.nih.gov/nuccore/KC585145
https://www.ncbi.nlm.nih.gov/nuccore/KC585321
https://www.ncbi.nlm.nih.gov/nuccore/KC585146
https://www.ncbi.nlm.nih.gov/nuccore/KC585332
https://www.ncbi.nlm.nih.gov/nuccore/KC585157
https://www.ncbi.nlm.nih.gov/nuccore/KC585333
https://www.ncbi.nlm.nih.gov/nuccore/KC585158
https://www.ncbi.nlm.nih.gov/nuccore/KC456250
https://www.ncbi.nlm.nih.gov/nuccore/KR605758
https://www.ncbi.nlm.nih.gov/nuccore/KC456249
https://www.ncbi.nlm.nih.gov/nuccore/KR605759
https://www.ncbi.nlm.nih.gov/nuccore/KC456248
https://www.ncbi.nlm.nih.gov/nuccore/KR605761
https://www.ncbi.nlm.nih.gov/nuccore/KP145011
https://www.ncbi.nlm.nih.gov/nuccore/KR605760
https://www.ncbi.nlm.nih.gov/nuccore/KF951295
https://www.ncbi.nlm.nih.gov/nuccore/KF951302
https://www.ncbi.nlm.nih.gov/nuccore/KR605819
https://www.ncbi.nlm.nih.gov/nuccore/KR605762
https://www.ncbi.nlm.nih.gov/nuccore/KR605821
https://www.ncbi.nlm.nih.gov/nuccore/KR605764
https://www.ncbi.nlm.nih.gov/nuccore/KR605822
https://www.ncbi.nlm.nih.gov/nuccore/KR605765
https://www.ncbi.nlm.nih.gov/nuccore/EU402585
https://www.ncbi.nlm.nih.gov/nuccore/MH114833
https://www.ncbi.nlm.nih.gov/nuccore/MH855001
https://www.ncbi.nlm.nih.gov/nuccore/KC585368
https://www.ncbi.nlm.nih.gov/nuccore/KC585197
https://www.ncbi.nlm.nih.gov/nuccore/KC585369
https://www.ncbi.nlm.nih.gov/nuccore/KC585198
https://www.ncbi.nlm.nih.gov/nuccore/KC585370
https://www.ncbi.nlm.nih.gov/nuccore/KC585199
https://www.ncbi.nlm.nih.gov/nuccore/MT764209
https://www.ncbi.nlm.nih.gov/nuccore/MT762940
https://www.ncbi.nlm.nih.gov/nuccore/KR605802
https://www.ncbi.nlm.nih.gov/nuccore/KR605741
https://www.ncbi.nlm.nih.gov/nuccore/KR605803
https://www.ncbi.nlm.nih.gov/nuccore/KR605742
https://www.ncbi.nlm.nih.gov/nuccore/KR605805
https://www.ncbi.nlm.nih.gov/nuccore/KR605744
https://www.ncbi.nlm.nih.gov/nuccore/KR605806
https://www.ncbi.nlm.nih.gov/nuccore/KR605745
https://www.ncbi.nlm.nih.gov/nuccore/KR605807
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A B

C D E

F G H I

f i g. 1 4. — P h a e ol u s s h ar m a e  H e m br o m, A. P ari h ar, K. D a s & A. G h o s h, s p. n o v. (fr o m h ol ot y p e): A , B , h a bit at; C , h a bit; D , gl o e o pl er o u s h y p h a e; E , G , c y sti di a; 
H , b a si di ol e s a n d b a si di a; I, b a si di o s p or e s. S c al e b ar s: 1 0 µ m.
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A B

C

D

E

F

f i g. 1 5. — P h a e ol u s s h ar m a e  H e m br o m, A. P ari h ar, K. D a s & A. G h o s h, s p. n o v. ( h ol ot y p e): A , b a si di a, b a si di ol e s a n d b a si di o s p or e s; B , s e cti o n t hr o u g h tr a m a 
s h o wi n g gl o e o pl er o u s h y p h a e, b a si di a, b a si di ol e s a n d c y sti di a; C , h y p h a e fr o m l o o s e u p p er p art of c o nt e xt; D , h y p h a e a dj a c e nt t o t u b e r e gi o n s of c o nt e xt; 
E , c y sti di a; F , h y p h a e fr o m pil e u s s urf a c e. S c al e b ar s: 1 0 µ m.
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2 0- 3 0  ×  6- 8  μ m) k n o w n fr o m I n di a a n d a br o a d ( O v er h olts 
1 9 5 3 ; B a ks hi 1 9 7 1 ; R y v ar d e n  & J o h a ns e n 1 9 8 0 ; Gil b ert -
s o n & R y v ar d e n 1 9 8 7 ; Z h a o  & Z h a n g 1 9 9 2 ; R y v ar d e n  & 
Gil b erts o n 1 9 9 4 ; S h ar m a 2 0 1 2 ; R y v ar d e n  & Mel o 2 0 1 4 ). 
A n ot h er I n di a n r e p ort of P.  sc h wei nit zii m a d e b y Pr as h er 
( 2 0 1 5) fr o m S hi ml a Hi m a c h al Pr a d es h s h o ul d b e re c oll e ct e d 
a n d re- e x a mi n e d u n d er t h e li g ht of p h yl o g e n eti c esti m ati o ns 
as siz es of b asi di os p or es ( 6- 1 1. 5  ×  4- 6. 8  μ m) a n d cl a v at e 
b asi di a ( 1 2. 4- 1 5. 3  ×  5- 6. 8  μ m) ar e d e vi ati n g fr o m r e p ort 
of si mil ar ki n d of st a n d ar d I n di a n a n d e xtr ali mit al m at eri -
als ( O v er h olts 1 9 5 3 ; B a ks hi 1 9 7 1 ; R y v ar d e n  & J o h a ns e n 
1 9 8 0 ; Gil b erts o n  & R y v ar d e n 1 9 8 7 ; Z h a o  & Z h a n g 1 9 9 2 ; 
R y v ar d e n  & Gil b erts o n 1 9 9 4 ; S h ar m a 2 0 1 2 ; R y v ar d e n  &  
Mel o 2 0 1 4 ).

Or d er R U S S U L A L E S  
Kr eis el e x P. M. Kir k, P. F. C a n n o n  & J. C. D a vi d  

F a mil y r u s s u L a c e a e  L ots y 
G e n us R uss ul a  P ers.

1 1 8. R uss ul a ferr u gi ne a   
C orr al es  & V er a, s p.  n o v.  

(Fi gs  1 6 A; 1 7 -2 0 )

D i a g n o si s. — R.  ferr u gi ne a s p. n o v. di ff ers fr o m t h e E ur o p e a n 
R.  pr aeter vis a  S ar n ari or t h e N ort h A m eri c a n R.  a mer orec o n dit a  
A vis  & B ar aj as i n t h e c o m bi n ati o n of t h e r el ati v el y d eli c at e st at -
ur e, d ar k br o w n pil e us c e ntr e c o ntr asti n g t o its p al e y ell o wis h 
br o w n m ar gi n, al m ost mil d t ast e a n d es p e ci all y its c o ns pi c u o us 
c ol or c h a n g e fr o m li g ht br o w n t o r e d dis h br o w n or r ust y o n 
w o u n d e d pl a c es es p e ci all y a p p ar e nt o n t h e sti p e b as e a n d t h e 
l a m ell a e. It is d e fi n e d als o b y c o m bi n ati o n of n arr o w h y m e ni al 
c ysti di a u p t o 8  μ m a n d s p or es wit h w arts c o n n e ct e d b y f usi o ns 
a n d s h ort fi n e li n es.

H o L o t y p e . —  C ol o m bi a . C u n di marca De part., M os q uera, C hica q ue 
Nat ur al Res er ve,  4° 3 6’ 2 2 ” N, 7 4° 1 8’ 1 7 ” W , alt. 21 3 0  m, i n f orest 
d o mi n at e d b y Q uerc us h u m b oltii , t errestri al, 1 7. X. 2 0 1 9, A.  C orr ales 
9 4 4  ( H U A, S A V).

m y c o b a n k . — M B 8 4 1 7 6 9.

g e n b a n k . — M Z 6 0 4 2 8 8  (I T S), M Z 6 0 4 2 8 3  ( nr L S U), M Z 5 5 3 9 2 3  
(r p b 2), M Z 5 5 3 9 2 6  (tef 1α ), all fr o m h ol ot y p e.

e t y m o L o g y . — fl e n a m e ref ers t o re d dis h s p ots o n t h e b as e of t h e 
sti p e a n d c ol o ur c h a n g e of t h e w o u n d e d c o nt e xt fr o m li g ht br o w n 
t o re d dis h br o w n, res e m bli n g ir o n r usti n g.

a D D i ti o n aL  m a t e ri a L  s t u D i eD . — C ol o m bi a . C u n di marca De part., 
M os q u er a, C hi c a q u e Nat ur al Res er v e, 4° 3 6’ 2 2 ” N, 7 4° 1 8’ 1 7 ” W , 
alt. 2 1 3 0  m, i n f orest d o mi n at e d b y Q uerc us h u m b oltii , t errestri al, 
m ulti pl e c oll e cti o ns of di ff er e nt m y c eli a dist a nt a p pr o xi m at el y 
h u n dre d m et ers a p art, 1 7. X. 2 0 1 9 , A. C orr ales 9 1 4 , A. C orr ales 9 3 5 , 
A.  C orr ales 1 0 1 9  ( all d e p osit e d i n H U A).

s p e ci m e n s  s t u D i eD  F o r  c o m p a ri s o n . — R uss ul a a ustr o m o nt a n a  
(Si nger B 1 2 4 0 2  ( F), h ol ot y p e); R uss ul a cf. a ustr o m o nt a n a /cr uce nsis: 
C ost a Ri c a, 3. 5  k m W of E m p al m e, 2 2 0 0  m asl., i n m o nt a n e Q uer -
c us see m a n nii f orest, 2. VI. 2 0 0 1, l e g. B. B u yc k  , B B 0 1. 0 2 3  ( P C); 
± 5  k m S W of C err o d e l a M u ert e, Al b er g u e d e l a M o nt a n a, Sa ve gre, 
2 2 0 0  m asl., i n m o nt a n e Q uerc us see m a n nii  f orest, 6. VI. 2 0 0 1, l e g. 
B. B u yc k, B B 0 1. 0 7 6  ( P C).

D e s c ri p ti o n

Pile us
S m all t o m e di u m siz e d, 2 4- 4 8  m m i n di a m., w h e n y o u n g 
c o n v e x, m at ure pl a n e wit h d e press e d c e ntre; m ar gi n str o n gl y 
t u b er c ul at e-stri at e t o c. h alf of t h e r a di us ( 7- 1 3  m m); c uti cl e 
sli m y es p e ci all y n e ar t h e c e nt er, s hi n y, m ar gi n p e eli n g or 
r a di all y cr a c ki n g, c ol or n e ar m ar gi n li g ht br o w n t ur ni n g t o 
li g ht y ell o wis h br o w n or b ei g e, n e ar t h e c e nt er d ar k br o w n, 
d e e p bl a c kis h br o w n t o al m ost bl a c k, dis c ol ori n g t o y ell o w -
is h br o w n.

L a mell ae
M o d er at el y dist a nt, c. 8- 1 2/ 1  c m n e ar t h e pil e us m ar gi n, 
1. 5- 4  m m br o a d, p al e yell o wis h- br o w nis h t o al m ost w hit e, 
l a m ell ul a e r are, f ur c ati o ns fre q u e nt es p e ci all y n e ar t h e sti p e, 
e d g e e ve n a n d c o n c ol or o us.

Sti pe
2 8- 3 3  ×  5- 7. 4  m m, c yli n dri c al a n d st ai g ht, l o n git u di n all y 
stri at e, li g ht br o w n, d ar k er a n d wit h re d dis h s p ots at t h e b as e, 
c ort e x 1- 2  m m t hi c k, i nt eri or c a ver n at e.

C o nte xt
2- 3  m m  t hi c k at t h e mi d dl e of t h e pil e us r a di us, fr a gil e, li g ht 
br o w n, fl es h t ur ni n g re d dis h br o w n w h e n c ut a n d g etti n g 
m ore re d s p ots at t h e b as e w h e n br uis e d, t ast e sli g htl y bitt er 
a n d s pi c y, o d o ur fis h y a n d f eti d.

S p ore pri nt
N ot o bs er ve d.

S p ores
( 6. 4-) 6. 8- 7. 5- 8. 1(- 8. 6) ×  ( 5. 4-) 5. 7- 6. 2- 6. 7(- 7) μ m, s u b gl o -
b os e t o br o a dl y elli ps oi d Q  =  ( 1. 0 7-) 1. 1 3- 1. 2 1- 1. 2 8(- 1. 3 4); 
or n a m e nt ati o n of m o d er at el y l ar g e, m o d er at el y dist a nt [( 4-
7(- 8) i n a 3  μ m di a m. cir cl e] a m yl oi d, o bt us e w arts, ( 0. 3) 0. 4-
0. 8(- 1)  μ m hi g h, m ai nl y f us e d i n s m all gr o u ps or s h ort c h ai ns 
([ 0-] 1- 4[- 5] f usi o ns i n t h e cir cl e), c o n n e ct e d b y o c c asi o n al 
a n d us u all y s h ort li n e c o n n e cti o ns ([ 0-] 1- 3[- 5] i n t h e cir cl e); 
s u pr a hil ar s p ot n ot a m yl oi d, rel ati vel y l ar g e, s m o ot h or c o v-
ere d b y f e w s m all l o w w arts.

B asi di a
( 2 2-) 3 5- 4 3. 7- 5 3 ×  ( 5. 5-) 7- 9. 2- 1 1(- 1 2) μ m, n arr o wl y cl a v at e, 
o c assi o n all y p e d u n c ul at e, 4-s p ore d; b asi di ol a c yli n dri c al or 
cl a v at e, c. 5- 9  μ m wi d e.

Hy me ni al cysti di a
M ostl y n u m er o us, c. 1 8 0 0- 2 1 0 0/ m m 2 , ( 5 0-) 5 6- 6 7. 8- 7 9(-
8 6)  ×  6- 7. 1- 8(- 9)  μ m, m ai nl y f usif or m or l a n c el ol at e, r arel y 
n arr o wl y l a n g e nif or m or s u b c yli n dri c al, a pi c all y m ai nl y 
a c ut e a n d s o m eti m es p oi nt e d, o c c asi o n all y o bt us e, oft e n 
m o nilif or m, m ai nl y wit h s m all, p e arl-li k e, 1- 3(- 6)  μ m l o n g 
a p pe n d a ge, t hi n- w alle d; c o nte nts we a kl y heter of or m o us, wit h 
fi n e, dis p ers e d gr a n ul ati o ns us u all y n e ar t h e a p e x, s o m eti m es 
o pti c all y e m pt y, ofte n i n C o n g o re d wit h p ale yell o w pi g me nt, 
t ur ni n g al m ost bl a c k i n s ulf o v a nilli n; n e ar t h e l a m ell a e e d g es 

https://www.openstreetmap.org/?mlat=4.60611111111111&mlon=-74.3047222222222#map=11/4.60611111111111/-74.3047222222222
https://www.ncbi.nlm.nih.gov/nuccore/MZ604288
https://www.ncbi.nlm.nih.gov/nuccore/MZ604283
https://www.ncbi.nlm.nih.gov/nuccore/MZ553923
https://www.ncbi.nlm.nih.gov/nuccore/MZ553926
https://www.openstreetmap.org/?mlat=4.60611111111111&mlon=-74.3047222222222#map=11/4.60611111111111/-74.3047222222222
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s m all er, ( 3 5-) 3 8- 4 8. 4- 5 8(- 6 6) ×  6- 6. 8- 8  μ m, si mil ar i n s h a p e 
a n d c o nt e nts.

M argi n al cells
Si mil ar t o b asi di ol a b ut s m all er, ( 1 2-) 1 4- 1 7- 2 0(- 2 1)  ×  5- 6. 5-
7. 5  μ m, cili n dri c al or cl a v at e, a pi c all y o bt us e, mi xe d wit h 
o c c asi o n al b asi di a.

Pilei pellis
Ort h o c hr o m ati c i n Cr es yl Bl u e, s h ar pl y d eli mit e d fr o m t h e 
u n d erl yi n g c o nt e xt, 1 5 0- 2 4 0  μ m d e e p; s u pr a p ellis str o n gl y 
g el ati niz e d, v err u c os e- b u m p y i n v erti c al s e cti o n, irr e g ul arl y 
1 5- 3 5  μ m d e e p, c o m p os e d of m or e or l ess r e p e nt, l o os e or 
cl ust er e d h y p h a e; gr a d u all y p assi n g t o 1 2 0- 2 2 0  μ m t hi c k 
s u b p ellis f or m e d b y l o os e, g el ati nis e d, irr e g ul arl y ori e nt e d 
b ut n e ar tr a m a h oriz o nt all y ori e nt e d, d e ns e, 2- 4  μ m wi d e 
h y p h a e.

Aci d-resist a nt i ncr ust ati o ns
A bs e nt.

Hy p h al ter mi n ati o ns
Ne ar t he pile us m ar gi n c o m p ose d m ai nl y of o ne or t w o cells, 
fle x u o us, t hi n walle d, fre q ue ntl y bra nc he d, occasi o nal y n o d ul ose 
or a n g ul ose; ter mi n al cells ( 9-) 1 2. 5- 1 9. 7- 2 7(- 3 4)  ×  2. 5- 3. 8- 5(-
5. 5)  μ m, mai nl y c yli n drical or cla vate, ofte n a picall y o bt use a n d 
s o meti mes sli g htl y n arr o we d; s u bter mi n al cells us u all y as wi de 
as l o n g, fre q ue ntl y bra nc he d or wit h lateral pr ojecti o ns. H y p hal 
ter mi n ati o ns ne ar t he pile us ce ntre si mil ar, ( 1 2-) 1 4- 2 3. 8- 3 3(-
4 1)  ×  3- 4. 3- 5(- 6)  μ m, m ore fre q ue ntl y a n g ul ose- n o d ul ose.

Pile ocysti di a
Ne ar t h e pil e us m ar gi n al w a ys 1- c ell e d, s u b ul at e, n arr o wl y 
f usif or m or l a n c el ol at e, v ari a bl e i n l e n gt h a n d oft e n l o n g a n d 
ori gi n ati n g d e e p i n t h e s u b p ellis, t hi n- w all e d, ( 2 4-) 2 9- 4 0. 4-
5 1(- 7 6)  ×  3- 4. 2- 5  μ m, a pi c all y m ai nl y a c ut e, wit h a s m all 
a p p e n d a g e or k n o b; c o nt e nts dis p ers e d, fi n el y gr a n ul o us, 
we a kl y gre yi n g i n s ulf o v a nilli n. Pil e o c ysti di a n e ar t h e pil e us 
c e ntr e si mil ar i n s h a p e b ut us u all y s h ort er ( 2 2-) 2 8- 3 6. 6-
4 2. 5(- 4 7)  ×  ( 3-) 3. 6- 4. 4- 5. 2(- 6. 5) μ m, m ore fre q u e ntl y a pi -
c all y c o nstri ct e d t h a n a c ut e, wit h c o nt e nts l o c at e d i n di vers e 
pl a c es, us u all y i n a pi c al p arts.

Cysti di oi d hy p h ae
Dis p ers e d i n s u b p ellis b ut m ore fre q u e nt n e ar t h e c o nt e xt, 
s o m eti m es si mil ar t o c ysti di a b ut l o n g er, c o nt e nts oft e n m ore 
c o ns pi c u o us, ol ei p h er o us a n d t ur ni n g d ar k br o w n i n s ulf o -
v a nilli n a n d re d aft er c ar b olf u c hsi n tre at m e nt.

Cl a m p c o n necti o ns
A bs e nt fr o m all tiss u es.

n o t e s

fl e m ultil o c us p h yl o g e n eti c re c o nstr u cti o n b as e d o n nr L S U, 
r p b 2 a n d tef 1α  (Fi g. 5 ) cl e arl y pl a c es o ur C ol o m bi a n a n d Pa n-
a m a ni a n c oll e cti o ns i n o n e m o n o p h yl eti c cl a d e wit h str o n g 
s u p p ort v al u es c o n c er ni n g b o otstr a p ( M L bs =  1 0 0  %) a n d  

B a y esi a n p ost eri or pr o b a bilit y ( B P P  =  1). fiis cl a d e is re c -
o g nis e d i n t his st u d y o n t h e r a n k of s p e ci es as R.  ferr ugi ne a 
s p. n o v. It b el o n gs t o s e cti o n I ngr at ae Q u él. of t h e s u b g e n us 
Heter o p hylli di n ae  R o m a g n. fi e r ust y-s p ott e d N ort h A m er-
i c a n R.  p ul v er ule nt a Pe c k is t h e sist er s p e ci es of R.  ferrugi ne a 
s p. n o v. ( M L bs =  6 1  %, B P P  =  0. 9 6), alt h o u g h wit h p o or 
s u p p ort. ff e c oll e cti o n B P L 2 7 6, l a b ell e d as R.  pecti n at oi des 
Pe c k, is pl a c e d o n t h e hi g h er r a n k n o d e wit h m o d er at e s u p -
p ort ( M L  =  6 8, BI  =  0. 9 6). I n t h e I T S a n al ys es (s e e s a m pl e 
wit h G e n B a n k a c c essi o n n u m b er K T 9 3 3 9 7 5 i n Fi g. 6 ), 
h o w e v er, t his c oll e cti o n f or ms p art of t h e s p e ci es cl a d e of 
R.  a mer orec o n dit a .

B e c a us e s e q u e n c e d at a ar e n ot y et a v ail a bl e f or m a n y 
s p e ci es of t h e s e cti o n I n gr at ae, o ur m ultil o c us a n al ysis is 
u n d ers a m pl e d. To tr a c e cl os e r el ati o ns hi ps a n d t o eli mi n at e 
c oi d e ntit y wit h s o m e t a x a p u blis h e d e arli er, w e a n al ys e d 
als o t h e I T S r e gi o n b as e d o n a s et of s e q u e n c es ( Fi g. 6 ) 
r e pr es e nti n g t h e d es cri b e d di v ersit y of A m eri c a n s p e ci es 
of t h e s e cti o n I n gr at ae. fi e t o p ol o g y of t his tr e e is n ot 
c o nsist e nt wit h t h e t o p ol o g y o bt ai n e d i n t h e m ultil o c us 
a n al ys es a n d g o o d b o otstr a p s u p p ort is us u all y li mit e d t o 
t er mi n al n o d es. R uss ul a ferr u gi ne a  s p. n o v. is pl a c e d i n a 
str o n gl y s u p p ort e d cl a d e o n a l o n g br a n c h, b ut t h er e is 
n o s u p p ort f or a m or e pr e cis e pl a c e m e nt wit hi n t h e s e c -
ti o n I n gr at ae. C ol o m bi a n a n d Pa n a m a ni a n c oll e cti o ns of 
t h e n e w s p e ci es r e c ei v e d g o o d s u p p ort ( M L bs =  9 7  % a n d  
M L bs  =  9 4  % r es p e cti v el y), b ut t h e y ar e r e c o g nis e d o n t h e 
r a n k of s u bs p e ci es as dis c uss e d b el o w (s e e c o m m e nt u n d er 
s u bs p. p a n a me nsis ).

ffe fiel d a p peara nce of R.  ferr ugi ne a s p. n o v. wit h a relati vel y 
fra gile stat ure, dar k br o w n pile us ce ntre c o ntrasti n g t o its pale 
yell o wis h br o w n mar gi n a n d al m ost mil d taste rese m bles t he 
E ur o pea n s pecies R.  pr aeter vis a or t he N ort h A merica n R.  a mer -
oreco n dit a . A re mar ka ble feat ure of R.  ferr ugi ne a s p. n o v.  is its 
c o ns pi c u o us c ol or c h a n g e, of t h e tr a m a b e c o mi n g re d dis h 
br o w n or r ust y o n w o u n de d places, es peciall y a p pare nt at t he 
base of t he sti pe a n d at t he la mellae. fiis disti nct r ust y as pect 
of br uise d s urfaces is k n o w n i n se veral ot her s pecies of I ngr at ae 
s uc h as R.  ill ot a R o m a g n. or R.  p ul ver ule nt a . Wit h di ffere nt 
i nte nsit y, h o we ver, t his c ol or c ha n ge als o occ urs i n ma n y ot her 
s pecies of I ngrat ae.

A m o n g t he 7 8 R uss ul a  s pe cies des cri be d fr o m L ati n A meri c a 
(Ver a et al . 2 0 2 1), o nl y s o m e ar e k n o w n fr o m s u btr o pi c al 
a n d tr o pi c al m o nt a n e o a k f or ests a n d, a m o n g t h es e, f o ur 
ar e d es cri b e d fr o m C ost a Ri c a as m e m b ers of t h e s e cti o n 
I n gr at ae: R.  arcy os p or a  Si n g er, R.  a ustr o m o nt a n a Si n g er, 
R.  cr uce nsis G ó m ez a n d Alf ar o a n d R.  q uerc us ole oi deis  Si n g er 
et al . R uss ul a arcy os p or a  is si mil ar t o R.  f oete ns R o m a g n. b ut 
h as o d o ur c o m p o n e nts of bitt er al m o n d a n d a pr o mi n e nt 
s p ore or n a m e nt ati o n c o m p os e d of hi g h ri d g es (Si n g er 1 9 9 0 ). 
R uss ul a a ustr o m o nt a n a  (Si n g er 1 9 8 9 ) is si mil ar t o R.  ferr ug-
i ne a s p. n o v., b ut h as br o a d er h y m e ni al c ysti di a a n d m or e 
pr o mi n e nt s p ore or n a m e nt ati o n c o m p os e d of m ostl y is ol at e d 
w arts, a c c or di n g t o o ur p ers o n al ( B B) o bs er v ati o ns of t h e 
t y p e. We s e q u e n c e d t w o r e c e nt c oll e cti o ns c oll e ct e d at or 
n e ar t h e t y p e l o c alit y i n C ost a Ri c a wit h m a cr os c o pi c al a n d 
mi cr os c o pi c al c h ar a ct eristi cs si mil ar t o t h e t y p e c oll e cti o n of 
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R.  a ustr o m o nt a n a . fl es e s p e ci m e ns pr o v e d t o b e u nr el at e d 
t o R.  ferr ugi ne a s p. n o v. i n o ur p h yl o g e n y. R uss ul a cr uce nsis , 
ori gi n all y cl assi fi e d i n s e ct. Pellic ull ari ae  R. Hei m s u bs e ct. 
Disc o p o di n ae  R. Hei m, is a n ot h er m e m b er of t h e s e cti o n 
I ngr at ae (B u y c k 1 9 9 2 ) a n d di ff ers fr o m R.  ferr ugi ne a s p. n o v. 
e x a ctl y i n t h e s a m e f e at ures as R.  a ustr o m o nt a n a , fr o m w hi c h 

it is di ffi c ult t o disti n g uis h at t his m o m e nt. R.  q uerc us ole -
oi deis  w as ori gi n all y pl a c e d i n s e ct. I n gr at ae (Si n g er et al . 
1 9 8 3 ), b ut a c c or di n g t o B u y c k ( 1 9 9 2 ) it is a m e m b er of 
s u bs e ct. Grisei n ae  J ul. S c h ä ff. a n d b ot h, pil ei p ellis str u ct ur e 
a n d h y m e ni al c ysti di a, ar e di ff er e nt fr o m t h e c orr es p o n di n g 
str u ct ur es i n R.  ferr ugi ne a s p. n o v.

t a b l e  2. — V o u c h er s a n d s e q u e n c e s u s e d f or t h e m ultil o c u s p h yl o g e n eti c a n al y s e s. N e wl y g e n er at e d s e q u e n c e s ar e m ar k e d i n b ol d .

S p e ci e s S p e ci m e n v o u c h er C o u ntr y nr L S U r p b 2 t ef 1 α

R.  a er u gi n e a A T 2 0 0 3 0 1 7 S w e d e n D Q 4 2 1 9 9 9 D Q 4 2 1 9 4 6

R.  a fi. cr u st o s a P C 0 1 2 4 6 6 5 C a n a d a K U 2 3 7 4 6 1 K U 2 3 7 7 4 7 K U 2 3 7 8 9 6
R.  a fi. d eli c a P C 0 1 4 2 5 2 9 It al y K U 2 3 7 5 9 4 K U 2 3 7 8 7 9 K U 2 3 8 0 2 0
R.  a ff. p ali d o s p or a P C 0 1 4 2 4 0 4 S p ai n K U 2 3 7 5 8 0 K U 2 3 7 8 6 6 K U 2 3 8 0 0 7
R.  a fi. vir e s c e n s P C 0 1 4 2 4 0 6 N e w C al e d o ni a K U 2 3 7 5 8 2 K U 2 3 7 8 6 8 K U 2 3 8 0 0 9
R.  a m m o p hil a 4 6 3 7 0 ( A H) S p ai n – M K 1 0 2 7 4 8 M K 1 0 2 7 2 4
R.  a m o e n ol e n s P C 0 1 2 4 7 7 1 It al y K U 2 3 7 5 6 2 K U 2 3 7 8 4 8 –
R.  cf. a n n ul at a P C 0 1 2 4 6 4 1 M a d a g a s c ar K U 2 3 7 4 7 0 K U 2 3 7 7 5 6 K U 2 3 7 9 0 2
R.  atr o gl a u c a S A V F- 2 0 3 7 5 S w e d e n M T 7 3 8 2 5 0 M T 7 3 2 1 5 8 –
R.  a ff. br u n n e o a n n ul at a P C 0 1 2 4 6 3 8 M a d a g a s c ar K U 2 3 7 4 5 2 K U 2 3 7 7 3 8 K U 2 3 7 8 8 7
R.  c er ol e n s U B C: F 3 0 2 8 2 C a n a d a K X 8 1 2 8 6 5 K X 8 1 3 6 4 8 K X 8 1 3 6 1 7
R.  c ol u m bi c ol or 2 0 1 0 B T 1 0 8 A G er m a n y J N 3 8 9 0 0 3 J N 3 7 5 6 0 6 –
R.  c y a n o x a nt h a U P S: U E 2 9. 0 9. 2 0 0 2- 2 Fr a n c e D Q 4 2 2 0 3 3 D Q 4 2 1 9 7 0 –
R.  el a sti c a P C 0 1 2 4 6 3 6 M a d a g a s c ar K U 2 3 7 4 5 1 K U 2 3 7 7 3 7 –
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 9 3 5) C ol o m bi a M Z 6 0 4 2 8 4 – –
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 1 0 1 9) C ol o m bi a M Z 6 0 4 2 8 6 – –
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 9 4 4) C ol o m bi a M Z 6 0 4 2 8 3 M Z 5 5 3 9 2 3 M Z 5 5 3 9 2 6
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 9 1 4) C ol o m bi a M Z 6 0 4 2 8 5 M Z 5 5 3 9 2 4 M Z 5 5 3 9 2 7
R. f err u gi n e a  s u b s p. p a n a m e n si s s u b s p. n o v. U C H ( A 2 8) P a n a m a M Z 6 0 4 2 8 7 M Z 5 5 3 9 2 5 M Z 5 5 3 9 2 8
R.  fi a v o br u n n e a  v ar. vi ol a c e oti n ct a P C 0 1 2 4 6 4 3 M a d a g a s c ar K U 2 3 7 4 6 8 K U 2 3 7 7 5 4 K U 2 3 7 9 0 1
R.  Th orif or mi s C orr al e s 9 4 3 C ol o m bi a M T 0 2 3 7 2 9 M T 0 2 1 7 5 –
R.  f o et e n s G E N T: F H- 1 2- 2 7 7 G er m a n y K T 9 3 3 8 7 7 K T 9 3 3 9 4 8 –
R.  gr a n ul at a T E N N: 0 6 7 6 2 2 U nit e d St at e s K T 9 3 3 8 3 2 K T 9 3 3 9 0 3 –
R.  gri s e a P C 0 1 2 4 6 7 8 Sl o v a ki a K U 2 3 7 5 0 9 K U 2 3 7 7 9 5 K U 2 3 7 9 3 9
R.  h err er a e P C 0 1 2 4 7 6 3 M e xi c o K U 2 3 7 4 8 6 K U 2 3 7 7 7 2 K U 2 3 7 9 1 5
R.  h et er o p h yll a U P S: U E 2 0. 0 8. 2 0 0 4- 2 S w e d e n D Q 4 2 2 0 0 6 D Q 4 2 1 9 5 1 –
R.  ili ci s P C 0 1 4 2 5 3 4 It al y K U 2 3 7 5 9 5 K U 2 3 7 8 8 0 K U 2 3 8 0 2 1
R.  cf. ill ot a P C 0 1 2 4 6 5 0 M e xi c o K U 2 3 7 4 6 4 K U 2 3 7 7 5 0 K U 2 3 7 8 9 8
R.  i o n o c hl or a P C 0 1 2 4 7 1 2 Sl o v a ki a K U 2 3 7 5 0 8 K U 2 3 7 7 9 4 K U 2 3 7 9 3 8
R.  l a n g ei P C 0 1 2 4 7 2 0 Fr a n c e K U 2 3 7 5 1 0 K U 2 3 7 7 9 6 K U 2 3 7 9 4 0
R.  a Th. l a ur o c er a si P C 0 1 2 4 6 6 3 C a n a d a K U 2 3 7 4 5 8 K U 2 3 7 7 4 4 K U 2 3 7 8 9 3
R.  m a d a g a s s e n si s P C 0 1 4 2 5 3 5 M a d a g a s c ar K U 2 3 7 4 5 6 K U 2 3 7 7 4 2 K U 2 3 7 8 9 1
R.  a Th. m a d e c a s s e n si s P C 0 1 2 4 6 4 7 M a d a g a s c ar K U 2 3 7 4 7 5 K U 2 3 7 7 6 1 K U 2 3 7 9 0 6
R.  m a g u a e n si s X H W 4 7 6 5 C hi n a M H 7 1 4 5 3 7 M H 9 3 9 9 8 9 M H 9 3 9 9 8 3
R.  m ari a e P C 0 1 2 4 6 6 8 U nit e d St at e s K U 2 3 7 5 3 8 K U 2 3 7 8 2 4 K U 2 3 7 9 6 8
R.  m e d ull at a P C 0 1 2 4 6 9 0 Sl o v a ki a K U 2 3 7 5 4 6 K U 2 3 7 8 3 2 K U 2 3 7 9 7 6
R.  m u st eli n a P C 0 1 4 2 5 3 7 Sl o v a ki a K U 2 3 7 5 9 6 K U 2 3 7 8 8 1 K U 2 3 8 0 2 2
R.  o c hr o s p or a U P S: D o n elli 2 0. 0 7. 2 0 0 4 It al y D Q 4 2 2 0 1 2 D Q 4 2 1 9 5 3 –
R.  ol eif er a P C 0 1 2 4 7 3 0 T a n z a ni a K U 2 3 7 4 9 0 K U 2 3 7 7 7 6 K U 2 3 7 9 1 9
R.  ori e nti p ur p ur e a H C C N 1 8 7 2 5 S o ut h K or e a K F 3 6 1 8 1 0 K F 3 6 1 7 1 0 –
R.  or n ati c e p s P C 0 1 2 4 7 3 3 M e xi c o K U 2 3 7 4 6 6 K U 2 3 7 7 5 2  –
R.  p ar a z ur e a U P S: M F 0 1. 1 0. 2 0 0 3 S w e d e n D Q 4 2 2 0 0 7 D Q 4 2 1 9 4 4 –
R.  p e cti n at oi d e s T E N N: 0 6 7 6 2 6 U nit e d St at e s K T 9 3 3 8 3 6 K T 9 3 3 9 0 7 –
R.  pr oli Th c a P C 0 1 2 4 7 8 1 M a d a g a s c ar K U 2 3 7 4 5 5 K U 2 3 7 7 4 1 K U 2 3 7 8 9 0
R.  cf. p s e u d o c ar m e si n a P C 0 1 2 4 6 3 9 M a d a g a s c ar K U 2 3 7 4 5 3 K U 2 3 7 7 3 9 –
R.  “p s e u d o cili at a ” P C 0 1 2 4 7 2 1 M a d a g a s c ar K U 2 3 7 5 3 7 K U 2 3 7 8 2 3 K U 2 3 7 9 6 7
R.  cf. p s e u d ol e pi d a T E N N: 0 6 7 2 9 7 U nit e d St at e s K T 9 3 3 8 2 1 K T 9 3 3 8 9 2 –
R.  p ul v er ul e nt a P C 0 1 2 4 7 7 7 U nit e d St at e s K U 2 3 7 5 6 3 K U 2 3 7 8 4 9 –
R.  r e d ol e n s T E N N: 0 6 7 5 9 3 U nit e d St at e s ( T N) K T 9 3 3 8 2 5 K T 9 3 3 8 9 7 –
R.  r e d ol e n s T E N N: 0 6 9 9 2 3 U nit e d St at e s ( T N) K T 9 3 3 8 0 8 K T 9 3 3 8 7 9 –
R.  cf. r o s e o al b a P C 0 1 2 4 6 4 5 M a d a g a s c ar K U 2 3 7 4 7 2 K U 2 3 7 7 5 8 –
R.  s u b stri at a X H W 4 7 6 6 C hi n a M H 7 1 4 5 4 0 M H 9 3 9 9 9 2 M H 9 3 9 9 8 6
R.  t s o k a e K D- K V P 1 2 8 3 I n di a J N 3 8 9 0 0 6 J N 3 7 5 6 0 8 –
R.  v ari at a T E N N: 0 6 7 3 0 2 U nit e d St at e s ( T N) K T 9 3 3 8 1 8 K T 9 3 3 8 8 9 –
R.  v e s c a P C 0 1 2 4 6 5 8 M e xi c o K U 2 3 7 4 6 5 K U 2 3 7 7 5 1 K U 2 3 7 8 9 9
R.  vi ol ei p e s P C 0 1 2 4 6 9 4 Sl o v a ki a K U 2 3 7 5 3 4 K U 2 3 7 8 2 0 K U 2 3 7 9 6 4
R u s s ul a  s p. 1 7 0 7 2 2 Z 7 C hi n a M K 7 4 8 1 7 5 M K 7 6 4 5 3 1 M K 7 6 4 5 2 3
R u s s ul a  s p. 1 8 0 8 0 8 C 2 3 C hi n a M K 7 4 8 1 6 9 M K 7 6 4 5 2 5 M K 7 6 4 5 1 8
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B u yc k B. et al.

A

B C

D

f i g. 1 6. — B a si di o m at a of R u s s ul a f err u gi n e a  C orr al e s & V er a, s p.  n o v . A , b a si di o m at a of R u s s ul a f err u gi n e a  s u b s p. f err u gi n e a C orr al e s & V er a, s u b s p.  n o v . i n t h e 
fl el d ( H U A C orr al e s 9 3 5); B , C , b a si di o m at a of R u s s ul a f err u gi n e a  s u b s p. p a n a m e n si s  C orr al e s & V er a, s u b s p.  n o v . i n t h e fi el d ( A RI Z C orr al e s 0 9 9); D , b a si di o m at a 
of R u s s ul a f err u gi n e a  s u b s p. p a n a m e n si s  C orr al e s & V er a, s u b s p.  n o v. ( U C H A n n a Gi e ß el A 2 8). S c al e b ar s: 1 c m.
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f i g. 1 7. — R u s s ul a f err u gi n e a  s u b s p. f err u gi n e a C orr al e s & V er a, s u b s p.  n o v . (H U A C orr al e s 9 4 4 , h ol ot y p e). El e m e nt s of t h e h y m e ni u m dr a w n a s s e e n b y li g ht 
mi cr o s c o p y. A , b a si di a a n d b a si di ol a; B , m ar gi n al c ell s n e ar t h e e d g e s of l a m ell a e; C , b a si di o s p or e s i n M el z er’ s r e a g e nt; D , h y m e ni al c y sti di a n e ar t h e e d g e s of 
l a m ell a e; E , h y m e ni al c y sti di a o n t h e si d e s of l a m ell a e. C y sti di a wit h c o nt e nt s a s o b s er v e d i n C o n g o R e d. S c al e b ar s: A, B, D, E, 1 0 μ m; C, 5 μ m. Dr a wi n g s b y 
Mi c h ell e V er a.

A

B

C

D

E
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A

A

B

B

D

C

f i g. 1 8. — R u s s ul a f err u gi n e a  s u b s p. f err u gi n e a C orr al e s & V er a, s u b s p.  n o v . (H U A C orr al e s 9 4 4 , h ol ot y p e). El e m e nt s of t h e pil ei p elli s dr a w n a s s e e n b y li g ht 
mi cr o s c o p y. A , pil e o c y sti di a n e ar t h e pil e u s m ar gi n; B , pil e o c y sti di a n e ar t h e pil e u s c e nt er; C , h y p h al t er mi n ati o n s n e ar t h e pil e u s m ar gi n; D , h y p h al t er mi n ati o n s 
n e ar t h e pil e u s c e nt er. C y sti di a wit h c o nt e nt s a s o b s er v e d i n C o n g o R e d. S c al e b ar: 1 0 μ m. Dr a wi n g s b y Mi c h ell e V er a.
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1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 11 0 0/ 1

1 0 0/ 1

1 0 0/ 1
1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

1 0 0/ 1
1 0 0/ 1

1 0 0/ 1

1 0 0/ 1

6 5/-

5 2/-

5 2/-

5 5/ 0. 9 5

5 5/ 0. 9 5

5 5/ 0. 9 8

9 6/ 1

9 9/ 1

9 9/ 1

9 9/ 1
9 1/ 1

7 2/-

9 4/ 1

9 1/ 0. 9 5

7 9/ 1

9 4/ 1

6 2/ 0. 9 5

9 9/ 1

8 8/ 1

7 7/ 1

6 8/-

7 1/ 1

6 2/ 0. 9 5

6 8/ 0. 9 6

6 1/ 0. 9 6

R. gr a n ul at a  T E N N 0 6 7 6 2 2 U nit e d St at e s
R. t s o k a e  K D- K V P 1 2 8 3 I n di a

R. p ul v er ul e nt a  P C 0 1 2 4 7 7 7 U nit e d St at e s
R. f err u gi n e a  s u b s p. p a n a m e n si s  s u b s p. n o v. U C H ( A 2 8) P a n a m a T y p e
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 9 3 5) C ol o m bi a
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 1 0 1 9) C ol o m bi a
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 9 4 4) C ol o m bi a T y p e
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 9 1 4) C ol o m bi a

R. p e cti n at oi d e s T E N N 0 6 7 6 2 6 U nit e d St at e s
R. a m o e n ol e n s P C 0 1 2 4 7 7 1 It al y

s u b g e n u s
H et er o p h ylli di a e

s e cti o n I n gr at a e

R. aff.  p alli d o s p or a P C 0 1 4 2 4 0 4 S p ai n

R. aff.  d eli c a P C 0 1 4 2 5 2 9 It al y
R. h err er a e P C 0 1 2 4 7 6 3 M e xi c o

R. a m m o p hil a  4 6 3 7 0 ( A H) S p ai n
R. c er ol e n s  U B C F 3 0 2 8 2 C a n a d a

R. cf.  ill ot a P C 0 1 2 4 6 5 0 M e xi c o
R. aff.  l a ur o c er a si P C 0 1 2 4 6 6 3 C a n a d a

R. f o et e n s  G E N T F H 1 2- 2 7 7 U nit e d St at e s

R. ol eif er a  P C 0 1 2 4 7 3 0 T a n z a ni a
R. el a sti c a P C 0 1 2 4 6 3 6 M a d a g a s c ar

R. cf. p s e u d ol e pi d a  T E N N 0 6 7 2 9 7 U nit e d St at e s
R. ili ci s  P C 0 1 4 2 5 3 4 It al y

R. " p s e u d o cili at a " P C 0 1 2 4 7 2 1 M a d a g a s c ar
R. cf.  r o s e o al b a P C 0 1 2 4 6 4 5 M a d a g a s c ar

R. cf.  a n n ul at a P C 0 1 2 4 6 4 1 M a d a g a s c ar
R.  cf. p s e u d o c ar m e si n a  P C 0 1 2 4 6 3 9 M a d a g a s c ar

R. aff.  m a d a g a s s e n si s P C 0 1 2 4 6 4 7 M a d a g a s c ar

R. m a d a g a s s e n si s P C 0 1 4 2 5 3 5 M a d a g a s c ar

R. pr olifi c a  P C 0 1 2 4 7 8 1 M a d a g a s c ar
R. aff.  cr u st o s a P C 0 1 2 4 6 6 5 C a n a d a

R. m u st eli n a  P C 0 1 4 2 5 3 7 Sl o v a ki a
R aff.  vir e s c e n s P C 0 1 4 2 4 0 6 N e w C al e d o ni a

R. v e s c a  P C 0 1 2 4 6 5 8 M e xi c o
R. h et er o p h yll a U P S U E 2 0. 0 8. 2 0 0 4- 2 S w e d e n 

R u s s ul a  s p. 1 7 0 7 2 2 Z 7 C hi n a 
R u s s ul a  s p. 1 8 0 8 0 8 C 2 3 C hi n a 

R. vi ol ei p e s P C 0 1 2 4 6 9 4 Sl o v a ki a
R. m ari a e  P C 0 1 2 4 6 6 8 U nit e d St at e s
R. ori e nti p ur p ur e a H C C N 1 8 7 2 5 S o ut h K or e a

R. a er u gi n e a  A T 2 0 0 3 0 1 7 S w e d e n
R. atr o gl a u c a S A V F- 2 0 3 7 5 S w e d e n 

R. m e d ull at a  P C 0 1 2 4 6 9 0 Sl o v a ki a
R. c ol u m bi c ol or 2 0 1 0 B T 1 0 8 A G er m a n y

R. gri s e a  P C 0 1 2 4 6 7 8 Sl o v a ki a
R. i o n o c hl or a P C 0 1 2 4 7 1 2 Sl o v a ki a 
R. or n ati c e p s  P C 0 1 2 4 7 3 3 M e xi c o

R. o c hr o s p or a  U P S D o n elli 2 0. 0 7. 2 0 0 4 It al y
R. p ar a z u r ea  U P S M F 0 1. 1 0. 2 0 0 3 S w e d e n

R. r e d ol e n s T E N N 0 6 7 5 9 3 U nit e d St at e s

R. r e d ol e n s T E N N 0 6 9 9 2 3 U nit e d St at e s

R. v ari at a T E N N 0 6 7 3 0 2 U nit e d St at e s
R.  aff. br u n n e o a n n ul at a  P C 0 1 2 4 6 3 8 M a d a g a s c ar

R. l a n g ei P C 0 1 2 4 7 4 2 Fr a n c e

R. c y a n o x a nt h a  U P S U E 2 9. 0 9. 2 0 0 2- 2 Fr a n c e
R. fl a v o br u n n e a v ar.  vi ol a c e oti n ct a P C 0 1 2 4 6 4 3 M a d a g a s c ar

R. s u b stri at a  X H W 4 7 6 6 C hi n a

R. m a g u a n e n si s X H W 4 7 6 5 C hi n a
R. fl orif or mi s  H U A C orr al e s 9 4 3

0. 0 2

f i g. 1 9. — M a xi m u m li k eli h o o d ( M L) tr e e of R u s s ul a  s u b g e n u s H et er o p hilli di a e  b a s e d o n c o m bi n e d s e q u e n c e d at a of nr L S U, r p b 2 a n d t ef 1 α. B o ot str a p v al u e s 
fr o m M L a n al y si s ≥ 5 0 % a n d P o st eri or pr o b a biliti e s fr o m B a y e si a n i nf er e n c e ( B P P) ≥ 0. 9 5 ar e s h o w n at br a n c h n o d e s. T h e n e wl y g e n er at e d s e q u e n c e s of R.  f er-
r u gi n e a s p. n o v. ar e hi g hli g ht e d i n b ol df a c e  a n d o n c ol o ur e d b a c k gr o u n d. D at a of s e q u e n c e s u s e d f or t h e tr e e ar e li st e d i n T a bl e 2 . Pr ot o c ol s f or D N A e xtr a cti o n, 
P C R a n d s e q u e n ci n g f oll o w e d V er a et al . ( 2 0 2 1). S e q u e n c e s w er e e dit e d i n t h e Bi o E dit 7. 2. 5 s e q u e n c e ali g n m e nt e dit or (H all 2 0 1 3 ) a n d G e n ei o u s R 1 0 (K e ar s e 
et  al . 2 0 1 2). I ntr a-i n di vi d u al p ol y m or p hi c sit e s h a vi n g m or e t h a n o n e si g n al w er e m ar k e d wit h N C-I U P A C a m bi g uit y c o d e s. T h e d at a s et s w er e ali g n e d i n M A F F T 7 
u si n g t h e E-I N S-i str at e g y ( K at o h  & St a n dl e y 2 0 1 3 ) a n d m a n u all y i m pr o v e d i n G e n ei o u s R 1 0 (K e ar s e et  al . 2 0 1 2). Di v er g e nt a n d a m bi g u o u sl y ali g n e d p o siti o n s i n 
t h e nr L S U w er e r e m o v e d wit h G bl o c k s (C a str e s a n a 2 0 0 0 ) u si n g t h e l e a st stri n g e nt p ar a m et er s. I ntr o ni c p o siti o n s of r p b 2 a n d t ef 1 α w er e m a n u all y r e m o v e d. F or 
t h e BI a n al y si s, t h e d at a s et w a s di vi d e d i nt o fl v e p artiti o n s: 2 8 S, t h e 1 st + 2 n d , a n d 3r d c o d o n p o siti o n s of t ef 1, t h e 1 st + 2 n d, a n d 3r d c o d o n p o siti o n s of r p b 2. 
T h e b e st s u b stit uti o n m o d el f or e a c h p artiti o n w a s c o m p ut e d j oi ntl y i n P artiti o n Fi n d er 1. 1. 1 ( L a nf e ar et  al . 2 0 1 2). BI r u n s w er e c o m p ut e d t wi c e i n Mr B a y e s 3. 2. 6 
(R o n q ui st et al . 2 0 1 2) wit h f o ur M ar k o v c h ai n M o nt e C arl o ( M C M C) c h ai n s f or 1 0 milli o n it er ati o n s u ntil t h e st a n d ar d d e vi ati o n of s plit fr e q u e n ci e s f ell b el o w t h e 
0. 0 1 t hr e s h ol d. C o n v er g e n c e of r u n s w a s vi s u all y a s s e s s e d u si n g t h e tr a c e f u n cti o n i n Tr a c er 1. 6 ( R a m b a ut et al . 2 0 1 3). F or t h e M L a n al y si s, t h e c o n c at e n at e d 
ali g n m e nt w a s l o a d e d a s a f a st a fil e t o CI P R E S S ci e n c e G at e w a y ( Mill er et al . 2 0 1 0) a n d a n al y z e d u si n g R A x M L- H P C 2 o n X S E D E ( 8. 2. 1 2) a s a p artiti o n e d d at a 
s et ( a s i n t h e BI a n al y si s) u n d er t h e G T R + G A M M A m o d el wit h 1 0 0 0 b o ot str a p it er a ti o n s a s re c o m m e n d e d b y t h e R A x M L u s er m a n u al ( St a m at a ki s 2 0 1 4 ).
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f i g. 2 0. — M a xi m u m li k eli h o o d tr e e of R u s s ul a  s e ct. I n gr at a e b a s e d o n s e q u e n c e d at a of t h e I T S r e gi o n. T h e n e wl y g e n er at e d s e q u e n c e s ar e i n b ol df a c e , t w o 
s u b s p e ci e s of R.  f err u gi n e a s p. n o v. ar e hi g hli g ht e d b y di fl er e nt c ol o ur b a c k gr o u n d s. N a m e s of t a x a ar e f oll o w e d b y G e n B a n k a c c e s si o n n u m b er s a n d c o u ntr y 
of ori gi n of s a m pl e s, n e wl y g e n er at e d s e q u e n c e s ar e a n n ot at e d wit h c oll e cti o n n u m b er s. Pr ot o c ol s f or D N A e xtr a cti o n, P C R a n d s e q u e n ci n g f oll o w e d V er a et al . 
( 2 0 2 1). S e q u e n c e s w er e e dit e d i n t h e Bi o E dit 7. 2. 5 s e q u e n c e ali g n m e nt e dit or (H all 2 0 1 3 ) a n d G e n ei o u s R 1 0 (K e ar s e et al . 2 0 1 2). T h e d at a s et w a s a n al y z e d o n 
t h e CI P R E S S ci e n c e G at e w a y (Mill er et al . 2 0 1 0) u n d er t h e G T R + G A M M A m o d el wit h 1 0 0 0 b o ot str a p it er ati o n s (St a m at a ki s 2 0 1 4 ).

R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v.  H U A ( C orr al e s 1 0 1 9) M Z 6 0 4 2 9 1 C ol o m bi a 
R. f err u gi n e a s u b s p.  f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 9 3 5) M Z 6 0 4 2 8 9 C ol o m bi a
R. f err u gi n e a  s u b s p. f err u gi n e a s u b s p. n o v. H U A ( C orr al e s 9 1 4) M Z 6 0 4 2 9 0 C ol o m bi a
R. f err u gi n e a s u b s p.  f err u gi n e a s u b s p. n o v.  H U A ( C orr al e s 9 4 4) M Z 6 0 4 2 8 8 C ol o m bi a T y p e

R. f err u gi n e a  s u b s p. p a n a m e n si s  s u b s p. n o v. ARI Z ( C orr al e s 0 9 9) K M 5 9 4 8 1 4 P a n a m a
R. f err u gi n e a s u b s p.  p a n a m e n si s s u b s p. n o v . KM 5 9 4 9 7 0 P a n a m a

R. f err u gi n e a  s u b s p. p a n a m e n si s  s u b s p. n ov.  U C H ( A 2 8) M Z 6 0 4 2 9 2 P a n a m a T y p e
R.  aff. a m o e n ol e n s  K Y 3 5 7 3 3 2 C hi n a

R. a m o e n ol e n s  J Q 6 2 2 3 3 3 U nit e d St at e s (I N)
R. s or ori a  K F 3 1 8 0 5 2 G er m a n y
R. s or ori a  M G 6 7 9 8 1 5 C z e c h R e p u bli c 

R.  aff. a u str o m o nt a n a B B 0 1. 0 2 3 M Z 6 0 4 2 9 3
R. c er ol e n s  K J 8 3 4 6 1 7 U nit e d St at e s ( C A)
R. c er ol e n s  H Q 6 0 4 8 3 2 C a n a d a ( B C)

R.  cf. a u str o m o nt a n a  B B 0 1. 0 7 6 M Z 6 0 4 2 9 4 
R.  s p. K M 5 9 4 8 2 8 P a n a m a
R.  s p. H U A ( C orr al e s 6 3 2) M Z 6 0 4 2 9 6
R.  s p. A RI Z ( O vr e b o 5 5 2 7) M Z 6 0 4 2 9 7
R.  s p. H U A ( C orr al e s 6 0 1) M Z 6 0 4 2 9 5
R. a m m o p hil a  M K 1 0 5 6 2 2 P ort u g al
R. a m o e n ol e n s  K J 8 3 4 5 9 3 It al y
R. a m o e n ol e n s  M K 1 0 5 6 2 5 S p ai n
R. a m o e n ol e n s  M T 0 0 5 9 1 3 G er m a n y
R. a m m o p hil a  M K 1 0 5 6 2 3 S p ai n

R. gr a n ul at a  K J 8 3 4 6 2 5 U nit e d St at e s ( W V)
R. a ur a nti o p e cti n at a  M N 1 3 0 0 7 5 T h ail a n d

R. r uf o b a s ali s  M H 1 6 8 5 7 0 C hi n a 
R. f o et e nt ul a  K J 8 3 4 6 2 6 U nit e d St at e s ( W V)

R. p uti d a  H G 7 9 8 5 2 7 It al y 
R. fl u vi ali s  M N 1 3 0 0 8 6 Fi nl a n d 
R. fl u vi ali s  M N 1 3 0 0 8 4 Fi nl a n d

R. o m b r op hil a  K F 9 7 1 6 9 4 S p ai n
R. s u bf o et e n s  J F 9 0 8 6 7 2 It al y

R. p u n cti p e s  M H 1 6 8 5 7 7 C hi n a
R. s e n e ci s  A B 5 0 9 7 1 7 J a p a n

R. gr at a  U D B 0 0 0 3 4 4 G er m a n y
R. m ut a bili s  K F 8 1 0 1 3 7 U nit e d St at e s ( T X)
R. ill ot a  K J 8 3 4 6 0 5 It al y

R. fr a gr a nti s si m a  K J 8 3 4 5 9 6 It al y 
R. f o et e nt oi d e s  H E 6 4 7 7 0 7 P a ki st a n

R. p ul v er ul e nt a  K J 5 3 0 7 4 7 U nit e d St at e s ( K A)
R. i n si g ni s  K J 8 3 4 6 0 6 Fr a n c e

R. i n si g ni s  K J 8 3 4 5 5 3 It al y
R. p e cti n at a  K F 3 1 8 0 8 3 G er m a n y

R. a h m a dii  K T 8 3 4 6 3 8 P a ki st a n
R. p s e u d o p e cti n at oi d e s  K M 2 6 9 0 7 C hi n a 

R. pr a et er vi s a  U D B 0 1 9 3 3 1 It al y
R. r e c o n dit a  K J 8 3 4 6 1 1 S wit z erl a n d

R. r e c o n dit a  K F 3 1 8 0 6 3 S wit z erl a n d
R. r e c o n dit a  N R 1 4 7 6 3 5 S wit z erl a n d

R. a m er or e c o n dit a  M N 1 3 0 0 6 6 U nit e d St at e s (I N) 
R. a m er or e c o n dit a  M N 1 3 0 0 6 8 U nit e d St at e s (I N)
R. a m er or e c o n dit a  M N 1 3 0 0 6 7 U nit e d St at e s (I N)

R. p e cti n at oi d e s  K T 9 3 3 9 7 5 U nit e d St at e s ( T N)

R.  cf. p e cti n at oi d e s  K F 2 4 5 4 9 3 U nit e d St at e s ( W A)
R. r e c o n dit a  K J 5 3 0 7 5 0 U nit e d St at e s ( WI)

R. g ar y e n si s  M N 1 3 0 0 8 9 U nit e d St at e s (I N)
R. g ar y e n si s  M N 1 3 0 0 8 8 U nit e d St at e s (I N)
R. g ar y e n si s  M N 1 3 0 0 9 0 U nit e d St at e s (I N)

R. ar u nii  K R 8 7 2 6 1 9 I n di a
R. vi n a c e o c uti c ul at a  G U 2 2 2 2 5 8 N e w Z e al a n d

R. e c hi d n a  H 0 5 9 3 3 3 6 A u str ali a ( T a s m a ni a)
R. e c hi d n a  H 0 5 9 3 3 3 7 A u str ali a ( T a s m a ni a)
R. e c hi d n a  H 0 5 9 3 3 3 5 A u str ali a ( T a s m a ni a)

R. o b s c uri c ol or  M F 8 0 5 8 1 6 I n di a
R. c y a n o x a nt h a  U D B 0 0 0 3 2 9 G er m a n y

R. vir e s c e n s  U D B 0 0 0 1 1 7 D e n m ar k
0. 0 5

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

7 8

7 8

6 5

7 0

8 2

9 4

9 4
9 8

9 3

9 9

7 8

7 7

8 0

6 5

9 2
5 6

6 0

9 0
9 3

9 3

8 3

9 95 3

9 2

9 6

5 8

9 4

9 7



5 1 

F u n g al bi o di versit y pr o fil es 1 1 1- 1 2 0
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1 1 9. R uss ul a ferr u gi ne a  s u bs p. p a n a me nsis   
C orr al es  & M a nz, s u bs p.  n o v.  

( Fi gs 1 6 B- D; 1 9 -2 2 )

D i a g n o si s. — R uss ul a ferr ugi ne a  s u bs p. p a n a me nsis  C orrales & Ma nz, 
s u bs p. n o v. di ff ers fr o m C ol o m bi a n s u bs p. ferr ugi ne a C orr al es & 
Ver a, s u bs p. n o v. b y t er mi n al c ells of h y p h a e i n t h e pil ei p ellis t h at 
are n ot o c c asi o n all y t o fre q u e ntl y i n fl at e d cl os e t o t h eir b as es, t h e y 
are s h ort er o n a ver a g e a n d sli g htl y n arr o wer. fl es e di ff ere n c es are 
m ost e vi d e nt n e ar t h e c e ntre of t h e pil e us, w h ere a ver a g e v al u es of 
C ol o m bi a n t er mi n al c ells are 1 8. 5- 3 2  ×  4. 1- 4. 6  μ m a n d of Pa n a -
m a ni a n o n es 1 3. 5- 1 5. 5  ×  3. 4- 3. 5  μ m.

H o L o t y p e . —  P a n a m a . C hiri q uí pr o vi n c e, Q u e br a d a H o n d a 
w at ers h e d, F ort u n a f orest res er ve,  8 0° 4 5 ’0 9. 4 ” N, 8 2° 1 4 ’2 3. 6 ” W , 
1 1 9 1  m asl., ass o ci at e d wit h Ore o m u n ne a me xic a n a , Q uerc us  s p., 
1 9. XII. 2 0 1 2,  A n n a Gie ßel & Mei ke Pie pe n bri ng A 2 8  ( U C H, P M A).

m y c o b a n k . — M B 8 4 1 7 7 1.

g e n b a n k . — M Z 6 0 4 2 9 2  ( h ol ot y p e).

E t y m o l o g y . —  Ref erri n g t o t h e distri b uti o n are a of t h e s u bs p e ci es, 
w hi c h is s o f ar o nl y k n o w n fr o m Pa n a m a.

a D D i ti o n aL  m a t e ri a L  s t u D i eD . — Pa n a m a . C hiri q ui pr o vi n c e, 
Z ar ci a d er o sit e n e ar B o c as d el Tor o R o a d, F ort u n a F orest Res er ve, 
8° 4 5’ 2 4 ” N, 8 2° 1 6’ 4 7 ” W, alt. 1 0 0 0 m, i n f orest d o mi n at e d b y Ore o -
m u n ne a me xic a n a , t errestri al, 1 9.I V. 2 0 1 2, A. C orr ales 0 9 9  ( A RI Z).

D e s c ri p ti o n

Pile us
S m all t o m e di u m size d, 4 5- 4 6  m m i n di a m., w h e n m at ure 
pl a ne wit h de presse d ce ntre; m ar gi n str o n gl y t u berc ulate-striate 
t o c. h alf of t h e r a di us; c uti cl e n e ar c e ntre s hi n y w h e n wet, 
r u g ul os e, n e ar m ar gi n r a di all y cr a c ki n g, c ol or n e ar m ar gi n 
li g ht br o w n t ur ni n g t o li g ht yell o wis h br o w n or bei ge, ne ar t he 
c e nt er d ar k gre y- br o w n, d e e p bl a c kis h br o w n t o al m ost bl a c k.

L a mell ae
M o d er at el y dist a nt, u p t o 4  m m br o a d, p al e cre a m- w hit e, 
la mell ulae a n d f urcati o ns occasi o nal, e d ge e ve n a n d c o nc ol or o us.

Sti pe
3 5  ×  7  m m, c yli n dri c al, l o n git u di n all y stri at e, n e ar l a m ell a e 
gre yis h w hit e, t o w ar ds b as e li g ht br o w n, wit h d ar k er re d dis h-
br o w n s p ots at t h e b as e, i nt eri or h oll o w.

C o nte xt
2  m m  t hi c k at t h e mi d dl e of t h e pil e us r a di us, fr a gil e, gre y-
is h br o w n, fl es h t ur ni n g re d dis h br o w n w h e n c ut a n d g etti n g 
m ore re d s p ots at t h e b as e w h e n br uis e d, t ast e a n d o d o ur n ot 
o bs er ve d.

S p ore pri nt
W hit e.

S p ores
( 6. 8-) 7. 1- 7. 4- 7. 7(- 8. 2) ×  ( 5. 3-) 5. 6- 6- 6. 4(- 6. 8) μ m, m ai nl y 
br o a dl y elli ps oi d, Q  =  ( 1. 0 9-) 1. 1 8- 1. 2 4- 1. 2 9(- 1. 4); or n a me n-
t ati o n of m o d er at el y l ar g e, d e ns e [( 4-) 6- 8 i n a 3 μ m di a m. 
cir cl e] a m yl oi d, l o w, o bt us e w arts, ( 0. 3-) 0. 5- 0. 8(- 0. 9)  μ m 

hi g h, f us e d i n p airs or s h ort c h ai ns [( 0-) 1- 4 f usi o ns i n t h e 
cir cl e], c o n n e ct e d b y o c c asi o n al t o fre q u e nt li n e c o n n e cti o ns 
[( 0-) 1- 3 i n t h e cir cl e], is ol at e d w arts a bs e nt; s u pr a hil ar s p ot 
n ot a m yl oi d, s m o ot h, rel ati vel y l ar g e.

B asi di a
( 2 9-) 3 2- 3 5. 4- 3 9(- 4 5) ×  ( 5. 5-) 7. 5- 8. 9- 1 0(- 1 1) μ m, f usif or m 
or cl a v at e, 4-s p ore d; b asi di ol a first c yli n dri c al or elli ps oi d, 
t h e n cl a v at e, c. 5- 9  μ m wi d e.

Hy me ni al cysti di a
N u m er o us, c. 1 8 0 0- 2 4 0 0/ m m 2 , ( 3 7-) 5 4- 6 3. 7- 7 4(- 9 0) ×  
( 5. 5-) 6. 5- 7. 7- 9(- 1 1) μ m, mai nl y f usif or m or la nce olate, pe d u n -
c ulate, a picall y ac ute, wit h 1- 6  μ m l o n g a p pe n da ge, t hi n- walle d, 
ofte n ori gi n ati n g dee pl y i n t he s u b h y me ni u m; c o nte nts al m ost 
h o m o ge n o us, yell o wis h, wit h fe w f ai nt dis perse d gr a n ul ati o ns, 
t ur ni n g d ar k br o w n i n s ulf o v a nilli n; ne ar t he e d ges of l a mell ae 
s m all er, ( 3 0-) 3 2. 5- 4 0. 3- 4 8(- 6 4) ×  5- 6. 4- 7(- 8. 5)  μ m, cl a v at e, 
r arel y l a n c e ol at e or f usif or m, a c ut e, o c c asi o n all y als o a pi c all y 
o bt us e, a pi c all y wit h s m all, 1- 3  μ m l o n g a p p e n d a g e.

M argi n al cells
( 7-) 1 0- 1 3. 1- 1 6(- 1 9) ×  4- 5. 9- 7(- 8. 5)  μ m, si mil ar t o b asi di ol a 
b ut s h ort er, o c c asi o n all y mi xe d wit h s o m e b asi di a.

Pilei pellis
Ort h o c hr o m ati c i n Cres yl Bl u e, s h ar pl y d eli mit e d fr o m t h e 
u n d erl yi n g c o nt e xt, 7 0- 1 3 0  μ m d e e p; s u pr a p ellis ver y t hi n, 
u p t o 3 0  μ m d e e p, n e ar m ar gi n disr u pt e d a n d a bs e nt o n s o m e 
p arts, c o m p ose d of m ore or less h oriz o nt all y orie nte d or re pe nt 
a n d s o m eti m es cl ust ere d h y p h a e; v a g u el y d eli mit e d fr o m t h e 
t hi c k, g el ati nize d s u b p ellis f or m e d b y l o os e, irre g ul arl y ori-
e nt e d, 2- 4  μ m wi d e h y p h a e, t h at are d e ns er a n d h oriz o nt all y 
ori e nt e d n e ar t h e tr a m a.

Aci d-resist a nt i ncr ust ati o ns
A bs e nt.

Hy p h al ter mi n ati o ns
Near t he pile us mar gi n l o ose or i n dis perse d cl usters, c o m p ose d 
of o ne or t w o cells, t hi n w alle d; ter mi n al cells ( 8-) 1 0- 1 5. 8- 2 1(-
3 1)  ×  2. 5- 3. 4- 4(- 5)  μ m, mai nl y c yli n drical, occasi o nall y cla vate, 
a pic all y o bt use; s u bter mi n al cells br a nc he d or n ot, of c o nst a nt 
wi dt h a n d us uall y as l o n g as wi de. H y p hal ter mi nati o ns near t he 
pile us ce ntre si milar, ter mi nal cells ( 6-) 1 0- 1 4. 6- 1 9(- 2 8)  ×  ( 2-) 2. 5-
3. 4- 4(- 5)  μ m, fre q ue ntl y disti nctl y fle x u o us- n o d ul ose.

Pile ocysti di a
Ne ar t h e pil e us m ar gi n dis p ers e d, al w a ys 1- c ell e d, m ai nl y 
s u b ul at e, o c c asi o n all y f usif or m or l a n c e ol at e, t hi n- w all e d, 
( 2 1-) 3 2- 6 0. 9- 8 9(- 1 6 5) ×  ( 3-) 3. 5- 4. 6- 5. 5(- 6) μ m, a pi c all y 
a c ut e- p oi nt e d, m ostl y wit h a 1- 2  μ m l o n g, p e arl-li k e a p p e n d -
a g e; c o nt e nts sli g htl y yell o wis h wit h i n disti n ct gr a n ul ati o ns, 
h ar dl y re a cti n g i n s ulf o v a nilli n. Pil e o c ysti di a n e ar t h e pil e us 
c e ntre rel ati vel y fre q u e nt, ( 2 0-) 2 3- 3 0. 7- 4 0(- 6 5. 5)  ×  ( 3-) 3. 5-
4. 5- 5. 5(- 7)  μ m, us u all y s u b ul at e or l a g e nif or m, ot h er wis e 
si mil ar t o t h os e n e ar t h e m ar gi n of t h e pil e us.

https://www.openstreetmap.org/?mlat=80.7525&mlon=-82.2397222222222#map=11/80.7525/-82.2397222222222
https://www.ncbi.nlm.nih.gov/nuccore/MZ604292
https://www.openstreetmap.org/?mlat=8.75666666666667&mlon=-82.2797222222222#map=11/8.75666666666667/-82.2797222222222


5 2 C R Y P T O G A MI E, M Y C O L O GI E • 2 0 2 2 • 4 3 ( 2) 

B u yc k B. et al.

A

B

C

D

E

f i g. 2 1. — R u s s ul a f err u gi n e a  s u b s p. p a n a m e n si s  C orr al e s & M a n z , s u b s p. n o v . (A RI Z C orr al e s 9 9 , h ol ot y p e). El e m e nt s of t h e h y m e ni u m dr a w n a s s e e n b y li g ht 
mi cr o s c o p y. A , b a si di a a n d b a si di ol a; B , m ar gi n al c ell s n e ar t h e e d g e s of l a m ell a e; C , b a si di o s p or e s i n M el z er’ s r e a g e nt; D , h y m e ni al c y sti di a n e ar t h e e d g e s of 
l a m ell a e; E , h y m e ni al c y sti di a o n t h e si d e s of l a m ell a e. C y sti di a wit h c o nt e nt s a s o b s er v e d i n C o n g o R e d. S c al e b ar: A, B, D, E, 1 0 μ m; C, 5 μ m. Dr a wi n g s b y 
Mi c h ell e V er a.
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A

A

B

B

C

D

f i g. 2 2. — R u s s ul a f err u gi n e a  s u b s p. p a n a m e n si s  C orr al e s & M a n z , s u b s p. n o v . (A RI Z C orr al e s 9 9 , h ol ot y p e). El e m e nt s of t h e pil ei p elli s dr a w n a s s e e n b y li g ht 
mi cr o s c o p y. A , pil e o c y sti di a n e ar t h e m ar gi n of t h e pil e u s; B , pil e o c y sti di a n e ar t h e c e nt er of t h e pil e u s; C , h y p h al t er mi n ati o n s n e ar t h e m ar gi n of t h e pil e u s; 
D , h y p h al t er mi n ati o n s n e ar t h e c e nt er of t h e pil e u s. C y sti di a wit h c o nt e nt s a s o b s e r v e d i n C o n g o R e d. S c al e b ar: 1 0 μ m. Dr a wi n g s b y Mi c h ell e Ver a.
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B u yc k B. et al.

Cysti di oi d hy p h ae
Dis p ers e d i n s u b p ellis b ut m ore fre q u e nt n e ar t h e c o nt e xt, 
s o m eti m es si mil ar t o c ysti di a b ut l o n g er, c o nt e nts oft e n m ore 
c o ns pi c u o us, ol ei p h er o us a n d t ur ni n g d ar k br o w n i n s ulf o -
v a nilli n a n d re d aft er c ar b olf u c hsi n tre at m e nt.

Cl a m p c o n necti o ns
A bs e nt fr o m all tiss u es.

n o t e s

fl e C ol o m bi a n c oll e cti o ns d es cri b e d h ere as R.  ferr ugi ne a 
s p. n o v. are ver y si mil ar t o t h e Pa n a m a ni a n c oll e cti o ns A RI Z 
( C orr al es 9 9) a n d U C H ( A 2 8). We were u n a bl e t o fi n d a n y 
di ff ere n c es i n t h e fi el d, b ut t his mi g ht b e c a us e d b y t h e l a c k 
of d et ails i n fi el d d es cri pti o ns of t h e Pa n a m a ni a n s a m pl es. 
U n d er t h e mi cr os c o p e, C ol o m bi a n c oll e cti o ns h a ve t er mi n al 
c ells of h y p h a e i n t h e pil ei p ellis o c c asi o n all y t o fre q u e ntl y 
i n fl at e d n e ar b as es t h at are o n a ver a g e l o n g er a n d als o sli g htl y 
wi d er t h a n t er mi n al c ells i n t h e pil ei p ellis of Pa n a m a ni a n 
c oll e cti o ns. fi es e di ff ere n c es are es p e ci all y a p p are nt n e ar t h e 
pil e us c e ntre, w h ere a ver a g e v al u es of C ol o m bi a n t er mi n al 
c ells are 1 8. 5- 3 2  ×  4. 1- 4. 6  μ m a n d of Pa n a m a ni a n o n es are 
1 3. 5- 1 5. 5  ×  3. 4- 3. 5  μ m. O ur m ulti-l o ci a n al ysis s h o ws s u p -
p ort t o disti n g uis h t h e Pa n a m a ni a n s a m pl es as di ff ere nt t a x a 
fr o m t h e C ol o m bi a n s a m pl es b ut t his w as n ot s u p p ort e d 
b y t h e i n di vi d u al g e n e a n al ysis of L S U or r p b 2. fi e fi xe d 
n u cl e oti d e di ff ere n c es b et w e e n t h e m are t hre e i n I T S, fi v e 
i n c o di n g p arts of tef 1α  a n d t hre e i n r p b 2 re gi o n. Be c a us e of 
f e w m or p h ol o gi c al di ff ere n c es a n d v er y cl os e p h yl o g e n eti c 
pr o xi mit y, we d e ci d e d t o f oll o w t h e crit eri a us e d b y Ver a et al . 
( 2 0 2 1) a n d assi g n t h e r a n k of s u bs p e ci es t o p o p ul ati o ns of 
R.  ferr ugi ne a s p. n o v. s e p ar at e d b y t h e disj u n cti o n at t h e Ist h -
m us of Pa n a m a. ff e cl a d e of R.  ferr ugi ne a s u bs p. p a n a me nsis  
s u bs p. n o v. b as e d o n s e q u e n c es of t h e I T S re gi o n (Fi g. 6 ) als o 
i n cl u d es t h e s e q u e n c e K M 5 9 4 9 7 0, t h at w as o bt ai n e d fr o m 
a n e ct o m yc orr hiz al r o ot ti p of Ore o m u n ne a me xic a n a  fr o m 
Pa n a m a ( C orr al es et al . 2 0 1 6).

Or d er C O R TI CI A L E S K. H. L arss  
F a mil y V ui L L e mi ni a c e a e  M air e 

G e n us V uille mi ni a  M air e

1 2 0. V uille mi ni a tr o pic a   
H e m br o m, A. G h os h, A. P ari h ar  & K. D as, s p.  n o v.  

( Fi gs 2 3 -2 5 )

D i a g n o si s. — Di ff ers fr o m ot h er s p e ci es b e c a us e of its tr o pi c al 
distri b uti o n, l e m o n y ell o w h y m e n o p h or e d eli mit e d b y a w hit e 
fl o c c os e m ar gi n w h e n a cti v el y gr o wi n g a n d its er u m p e nt n at ure 
wit h a t e n d e n c y t o gr o w o n b ar k of d e a d w o o d, f urt h er als o b y t h e 
s m all er b asi di os p ores ( 1 1- 1 6 ×  5- 8  μ m), b asi di a ( 4 5- 7 5  ×  7- 9  μ m) 
a n d r are d e n dr o h y p hi di a i n t h e h y m e ni u m, t h e t hi n- t o disti n ctl y 
t hi c k- w all e d g e n er ati ve h y p h a e wit h cl a m p e d s e pt a e.

H o L o t y p e . — I n di a. J h ar k h a n d, R aj m a h al hills, Sa hi b g a nj distri ct, 
Bri n d a b a n Pa nc h a y at, J os h k uti, o n de a d f alle n br a nc h of B a u hi ni a v a -
hilii  Wi g ht & Ar n., 6 3  m, 2 5° 0 1’ 5 0. 9” N, 8 7° 4 2’ 1 7. 2” E , 2 9. VIII. 2 0 1 3, 
M. E. He m br o m , M E H- 7 0 1 3 3 ( h ol o-, C A L[ C A L 1 8 4 5]!).

m y c o b a n k . — M B 8 4 0 1 9 2.

g e n b a n k . — M Z 3 1 4 3 4 3  ( nrI T S, h ol ot y p e), M Z 3 1 4 3 4 4  ( nrI T S, 
p ar at y p e); M Z 3 1 4 3 4 7  ( nr L S U, h ol ot y p e), M Z 3 1 4 3 4 6  ( nr L S U, 
p ar at y p e).

e t y m o L o g y . — Tr o pic a  ( L at.) ref ers t o t h e tr o pi c al distri b uti o n 
of t h e t a x o n.

a D D i ti o n aL  m a t e ri a L  s t u D i eD . — I n di a. Bi h ar, Val mi ki Na-
ti o n al Par k, West C h a m p ar a n distri ct, Val mi ki N a g ar, o n t h e 
f all e n br a n c h ( u n- b ar k e d w o o d) of S h ore a r o b ust a G a ert n., 
2 7° 2 6’ 2 6. 1 ” N, 8 3° 5 6’ 1 0. 4 ” E , 1 4 1 m, 2 0 1 9, M. E. He m br o m , 
M E H- 1 9 ; West B e n g al, H o wr a h distri ct, AJ C BI B G, Di v.: VIII 
n e ar K y d m o n u m e nt, o n d e a d br a n c h of Psi di u m g u aj a v a  L., 5 m, 
2 2° 3 3’ 2 5. 4 ” N, 8 8° 1 7’ 3 0. 1 ” E , 3 0. VII. 2 0 2 0, M. E. He m br o m , 
K M A- 2 0- 2 6 ; Bi h ar, West C h a m p ar a n, Val mi ki N ati o n al Par k, 
G a n o uli F or est R a n g e, o n t h e d e c orti c a nt l o g of u ni d e nti fi e d 
tr e e, 1 8 0 m, 2 7° 2 2’ 3 3. 6 ” N, 8 3° 5 9’ 3 8. 5 ” E , 0 1. VIII. 2 0 2 0, A. V. 
Kis k u , M E H- 2 0- 5 0  ( C A L 1 8 4 6).

D e s c ri p ti o n

B asi di o m at a
A n n u al, wi d el y e ff us e d ( 5- 2 0 0  ×  5- 1 0 0  m m or e v e n m u c h 
l ar g er), u p t o 0. 3 m m t hi c k, gr o wi n g o n b ar k a n d m or e or 
l ess s e p ar a bl e w h e n fr es h, b ut b e c o mi n g cl os el y a d n at e w h e n 
dri e d, i niti all y st arti n g t o f or m as s m all r o u n d p at c h es wit h 
w hit e m ar gi n t h at q ui c kl y m er g e t o f or m l ar g e, e ff us e d, 
cr ust y b asi di o m at a, l e at h er y a n d sli g htl y sti c k y w h e n fr es h, 
brittl e a n d w a x y o n dr yi n g. M ar gi n u p t o 1  m m wi d e 
w h e n a cti v el y gr o wi n g, disti n ct t o i n d et er mi n at e i n ol d er 
s p e ci m e ns, st eril e, fl o c c os e, c h al k y- w hit e ( 1- 2 A 1) t o p al e 
y ell o w ( 3 A 3).

Hy me n o p h ore
S m o ot h, gl a br o us, p al e yell o w t o p ast el yell o w ( 3 A 3- 4) w h e n 
y o u n g t h e n yell o w t o l e m o n yell o w ( 3 B 5- 8), b e c o mi n g bri g ht 
yell o w t o al m ost e g g yell o w at m at urit y, fi n all y o c hr a c e o us i n 
ol d er dri e d s p e ci m e ns.

Fles h
Pa p er y t hi n, w a x y, yell o wis h w hit e ( 1- 2 A 2).

Hy p h al syste m
M o n o miti c, ge ner ati ve h y p h ae se pt ate, cl a m pe d at m ost se pt a, 
t hi n- t o m o d er at el y t hi c k- w all e d, br a n c h e d, wit h s m o ot h, 
h y ali n e, a c y a n o p hili c w alls ( b ut c o nt e nts c y a n o p hili c) a n d 
n ot a m yl oi d.

S u b hy me ni u m  & s u bic ul u m
C o m p os e d of c o m p a ctl y arr a n g e d v erti c al el e m e nts e n d -
i n g wit h i n disti n ct s u bi c ul u m wit h cr yst al el e m e nts; b as al 
h y p h a e 3- 5  μ m wi d e, t hi n t o m o d er at el y t hi c k- w all e d, 
l o os el y i nt er w o v e n, c yt o pl as mi c c o nt e nts c y a n o p hili c; 
h y p h a e i n t h e mi d dl e p art 2- 4  μ m wi d e, t o w ar ds s u b h y -
m e ni u m l ess i nt er w o v e n a n d l ess br a n c h e d, m or e or l ess 
p ar all el, t hi n- w all e d.

Hy me ni u m
C o m p ose d of h y p h oi d ele me nts, r are deli c ate de n dr o h y p hi di a, 
b asi di a a n d b asi di ol es; h y p h oi d el e m e nts 3 0- 4 5  ×  3- 4  μ m, 

https://www.openstreetmap.org/?mlat=25.0305555555556&mlon=87.7047222222222#map=11/25.0305555555556/87.7047222222222
https://www.ncbi.nlm.nih.gov/nuccore/MZ314343
https://www.ncbi.nlm.nih.gov/nuccore/MZ314344
https://www.ncbi.nlm.nih.gov/nuccore/MZ314347
https://www.ncbi.nlm.nih.gov/nuccore/MZ314346
https://www.openstreetmap.org/?mlat=27.4405555555556&mlon=83.9361111111111#map=11/27.4405555555556/83.9361111111111
https://www.openstreetmap.org/?mlat=22.5569444444444&mlon=88.2916666666667#map=11/22.5569444444444/88.2916666666667
https://www.openstreetmap.org/?mlat=27.3758333333333&mlon=83.9938888888889#map=11/27.3758333333333/83.9938888888889
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e m b e d d e d t o pr oj e cti n g u p t o 1 6  μ m b e y o n d t h e h y m e ni u m, 
c yli n dric al, s m o ot h. De n dr o h y p hi di a ofte n di ffic ult t o o bser ve, 

u p t o 2  μ m wi d e, l ess br a n c h e d, t hi n- w all e d, s m o ot h, h y a -
li n e. B asi di a 4 5- 7 5 ×  7- 9  μ m, cl a v at e t o el o n g at e d c yli n dri -

V uill e mi ni a er a stii  Gi n n s 5 2 3 8 & C o d y ( D A O M 1 9 9 0 2 5) C a n a d a 

V uill e mi ni a er a stii  Gi n n s 8 1 6 8 ( D A O M 2 2 1 3 7 1) C a n a d a
V uill e mi ni a er a stii  Gi n n s 1 1 6 1 2 ( D A O M 2 4 1 4 4 3, E x i n H) C a n a d a 

V uill e mi ni a er a stii  H ai k o n e n 2 3 4 4 6 ( H) Fi nl a n d 

V uill e mi ni a er a stii  J ar v a ( T A A 9 3 2 2 8) R u s si a 
V uill e mi ni a er a stii  J ar v a ( T A A 9 3 3 1 2) R u s si a

V uill e mi ni a c y sti di at a  H all e n b er g 1 1 0 0 2 ( G B)/ G h o b a d- N ej h a d 3 2 2 
V uill e mi ni a c y sti di at a  B oi di n 1 0 0 1 8 ( L Y)/ G h o b a d- N ej h a d 3 1 8 
V uill e mi ni a c y sti di at a  H all e n b er g 1 1 2 2 0 ( G B)/ H all e n b er g 2 1 6 2 ( G B)

V uill e mi ni a c y sti di at a  m g 8 9 S w e d e n 

V uill e mi ni a p s e u d o c y sti di at a  F C U G 2 6 0 0 A Fr a n c e 
V uill e mi ni a p s e u d o c y sti di at a  B oi di n 1 4 8 3 8 ( L Y) Fr a n c e Ty p e

V uill e mi ni a p s e u d o c y sti di at a  F C U G 2 6 0 0 B Fr a n c e 

V uill e mi ni a c o m e d e n s  G h o b a d- N ej h a d 1 1 5 9 A lr a n 

V uill e mi ni a c o m e d e n s  G a u g n o n 1 5. 7 8 3 ( L Y) Fr a n c e 
V uill e mi ni a c o m e d e n s  H all e n b er g 1 2 3 1 4 ( G B)/ E L 1 _ 9 9 

V uill e mi ni a c o m e d e n s  G h o b a d- N ej h a d 1 1 3 4/ T- 5 8 3
V uill e mi ni a m e g al o s p or a  R y v ar d e n 4 3 1 8 5 ( O) It al y 

V uill e mi ni a m e g al o s p or a  H all e n b er g 2 1 5 6 ( G B) Ir a n 

V uill e mi ni a c or yli  F C U G 1 0 3 8 B R o m a ni a 
V uill e mi ni a c or yli  P ar m a st o 5 4 9 6 7 ( T A A) T ur k m e ni st a n

V uill e mi ni a c or yli  F C U G 1 0 3 8 A R o m a ni a 

V uill e mi ni a c or yli  Gill s 1 8 3 5 ( L Y) Fr a n c e 
V uill e mi ni a c or yli  H all e n b er g 1 3 2 6 2 ( G B) T ur k e y
V uill e mi ni a c or yli  H all e n b er g 1 2 1 6 4 ( G B) R u s si a

V uill e mi ni a c or yli  P ar m a st o 5 4 9 9 9 ( T A A) T ur k m e ni st a n 
V uill e mi ni a m e g al o s p or a  F C U G 3 2 1 0 Fr a n c e
V uill e mi ni a m e g al o s p or a  F C U G 3 2 1 1 Fr a n c e

V uill e mi ni a m a cr o s p or a  M A- F u n gi 8 2 4 6 0/ E L 2 1 _ 9 9 

V uill e mi ni a m a cr o s p or a  M G 6 0 S w e d e n

V uill e mi ni a m a cr o s p or a  D u h e m 4 8 6 0 ( P C) Fr a n c e
V uill e mi ni a m a cr o s p or a  H er n a n z & Z a m or a s. n. ( M A- F u n gi 7 5 6 6 2, M A) S p ai n

V uill e mi ni a tr o pi c a  H e m br o m, A. G h o s h, A. P ari h ar & K. D a s, s p. n o v.  M E H - 7 0 1 3 3
V uill e mi ni a tr o pi c a  H e m br o m, A. G h o s h, A. P ari h ar & K. D a s, s p. n o v. M E H- 2 0- 5 0

V uill e mi ni a  s p. H e 5 7 4 6 Sri L a n k a 

V uill e mi ni a  s p. M 1 5 3 4 J a p a n 

V uill e mi ni a  s p. G C 1 7 0 4- 8 T a i w a n 
V uill e mi ni a  s p. H e 5 2 7 5 Vi et N a m 
V uill e mi ni a m a cr o s p or a  I R E T 6 2 G a b o n 

V uill e mi ni a m a cr o s p or a  I R E T 6 1 G a b o n
V uill e mi ni a m a cr o s p or a  I R E T 6 3 G a b o n

V uill e mi ni a nil sii  M G 1 3 4 Fr a n c e 
V uill e mi ni a nil sii  M G 1 7 1 Fr a n c e

A u str al o v uill e mi ni a c o c ci n e a  P D D: 9 4 1 6 0 N e w Z e al a n d

A u str al o v uill e mi ni a c o c ci n e a  P D D: 9 4 1 5 8 N e w Z e al a n d Ty p e 

C yti di a s ali ci n a  C B S 7 2 7. 8 5 N or w a y
C yti di a s ali ci n a  H ai k o n e n 2 4 6 3 1 ( H) Fi nl a n d 

P u n ct ul ari o p si s s u b gl o bi s p or a  H all e n b er g 1 2 7 6 1 ( G B) Ar g e nti n a Ty p e

P u n ct ul ari o p si s o b d u c e n s  R y v ar d e n 2 8 1 3 1 ( O) Et hi o pi a 
D e n dr o c orti ci u m r o s e o c ar n e u m  F P L 1 8 0 0

P u n ct ul ari a stri g o s o z o n at a  H H B- 1 1 8 9 7- s p.

D e n dr o mi ni a m a c ul at a  H H B 1 0 6 2 1
D e n dr o mi ni a dr yi n a  D u h e m 5 2 8 3 P C Fr a n c e

D e n dr o mi ni a eri c a e  D u h e m 4 8 4 0 Fr a n c e Ty p e
V el uti p e s a bi eti n a  K H L 1 2 4 7 4 G B S w e d e n

Gl o e o p h yll u m a bi eti n u m  P 2 5 4 G er m a n y 
Gl o e o p h yll u m s e pi ari u m  F P 1 2 5 0 0 2- T

O ut gr o u p
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1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

1 0 0

9 9

9 5

9 7
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8 0

8 8
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7 4
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7 7
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9 9
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V uill e mi ni a er a stii  P ar m a st o 1 0 5 3 6 7 ( T A A) R u s si a

0. 0 5

f i g. 2 3. — A M a xi m u m Li k eli h o o d ( M L) p h yl o gr a m i nf err e d fr o m r a x ml G UI 2. 0 (E dl er et al . 2 0 2 1) o n a c o n c at e n at e d d at a s et of nrI T S a n d nr L S U s e q u e n c e d at a 
of V uill e mi ni a  a n d r el at e d g e n er a. O n e t h o u s a n d b o ot str a p r e pli c at e s w er e a n al y z e d t o o bt ai n n o d al s u p p ort v al u e s. B o ot str a p s u p p ort v al u e s ( > 7 0 %) o bt ai n e d 
fr o m M L a n al y si s ar e s h o w n a b o v e or b el o w t h e br a n c h e s at n o d e s. T w o c oll e cti o n s of o ur n o v el I n di a n s p e ci e s ar e s h o w n i n r e d a n d t h e h ol ot y p e i n b ol d  i n t h e 
p h yl o gr a m. S e e T a bl e 3  f or d et ail s o n u s e d v o u c h er s f or t h e p h yl o g e n eti c a n al y si s.
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c al, 4-st eri g m at e wit h st eri g m at a 3- 1 0  ×  1- 3  μ m, cl a m p e d 
at b as e wit h cl a m ps oft e n d eli c at e a n d di ffi c ult t o o bs er v e, 
t hi n- w all e d, w h e n y o u n g fill e d wit h d e ns e a n d gl o b ul ar c o n-
t e nts, b e c o mi n g e m pt y a n d c oll a ps e d wit h m at urit y, s m o ot h, 
h y ali n e, w h e n ol d er wit h o c c asi o n all y tr a ns v ers e s e pt a.

B asi di os p ores
1 1- 1 3. 6- 1 6  ×  5- 6. 3 5- 8  μ m, Q  =  1. 7- 2. 1 5- 2. 7 6, c yli n dri c al 
t o n arr o wl y elli ps oi d, m o d er at el y t hi c k- w all e d wit h w alls u p 
t o 1 μ m t hi c k, s m o ot h, h y ali n e a n d a c y a n o p hili c; c o nt e nts 
c y a n o p hili c, i n a m yl oi d.

t a b l e  3. — S p e ci e s u s e d i n t h e m ol e c ul ar a n al y s e s, v o u c h er d at a a n d t h eir G e n B a n k (I T S a n d L S U) a c c e s si o n n u m b er s. N u m b er s i n b ol d  w er e g e n er at e d f or 
t hi s st u d y.

S p e ci e s n a m e V o u c h er s p e ci m e n/i s ol at e/ str ai n

G e n B a n k a c c e s si o n n o.

R ef er e n c enrI T S nr L S U

A u str al o v uill e mi ni a c o c ci n e a P D D: 9 4 1 5 8 H M 0 4 6 8 7 5 H M 0 4 6 9 3 0 G h o b a d- N ej h a d  & D u h e m 2 0 1 3

A.  c o c ci n e a P D D: 9 4 1 6 0 H M 0 4 6 8 7 6 H M 0 4 6 9 3 1 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
C yti di a s ali ci n a C B S 7 2 7. 8 5 – D Q 9 1 5 4 7 8 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
C.  s ali ci n a H ai k o n e n 2 4 6 3 1 ( H) G U 5 9 0 8 8 1 H M 0 4 6 9 2 1 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
D e n dr o c orti ci u m r o s e o c ar n e u m F P L 1 8 0 0 – A F 3 9 3 0 5 3 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
D e n dr o mi ni a dr yi n a D u h e m 5 2 8 3 ( P C) J X 8 9 2 9 3 6 J X 8 9 2 9 3 7 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
D.  eri c a e D u h e m 4 8 4 0 J X 8 9 2 9 3 8 J X 8 9 2 9 3 9 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
D.  m a c ul at a H H B 1 0 6 2 1 – A Y 5 8 6 6 5 2 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
Gl o e o p h yll u m a bi eti n u m P 2 5 4 – A J 5 8 3 4 3 1 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
G.  s e pi ari u m F P 1 2 5 0 0 2- T – A Y 3 3 3 8 0 6 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
P u n ct ul ari a stri g o s o z o n at a H H B- 1 1 8 9 7- s p. – A F 5 1 8 6 4 2 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
P u n ct ul ari o p si s o b d u c e n s R y v ar d e n 2 8 1 3 1 ( O) H M 0 4 6 9 1 8 H M 0 4 6 9 3 3 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
P.  s u b gl o bi s p or a H all e n b er g 1 2 7 6 1 ( G B) H M 0 4 6 9 1 7 H M 0 4 6 9 3 2 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V el uti c e p s a bi eti n a K H L 1 2 4 7 4 G B – E U 1 1 8 6 1 9 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V uill e mi ni a c o m e d e n s G h o b a d- N ej h a d 1 1 3 4/ T- 5 8 3 H M 0 4 6 8 8 2 A F 5 1 8 6 6 6 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c o m e d e n s G a u g n o n 1 5. 7 8 3 ( L Y) H M 0 4 6 8 9 1 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c o m e d e n s H all e n b er g 1 2 3 1 4 ( G B)/ E L 1 _ 9 9 H M 0 4 6 8 9 8 A Y 5 8 6 7 2 5 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c o m e d e n s G h o b a d- N ej h a d 1 1 5 9 A H M 0 4 6 8 8 0 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c or yli H all e n b er g 1 3 2 6 2 ( G B) H M 0 4 6 9 0 8 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c or yli F C U G 1 0 3 8 A H M 0 4 6 9 0 3 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c or yli Gill s 1 8 3 5 ( L Y) H M 0 4 6 9 0 1 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c or yli H all e n b er g 1 2 1 6 4 ( G B) H M 0 4 6 9 0 6 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c or yli P ar m a st o 5 4 9 6 7 ( T A A) J N 3 8 7 9 9 5 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c or yli F C U G 1 0 3 8 B H M 0 4 6 9 0 4 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c or yli P ar m a st o 5 4 9 9 9 ( T A A) J N 3 8 7 9 9 6 J N 3 8 8 0 0 5 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c y sti di at a B oi di n 1 0 0 1 8 ( L Y)/ G h o b a d- N ej h a d 3 1 8 H M 0 4 6 9 0 9 H M 0 4 6 9 2 3 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c y sti di at a H all e n b er g 1 1 0 0 2 ( G B)/ G h o b a d- N ej h a d 3 2 2 H M 0 4 6 9 1 1 H M 0 4 6 9 2 4 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c y sti di at a H all e n b er g 1 1 2 2 0 ( G B)/ H all e n b er g 2 1 6 2 ( G B) H M 0 4 6 9 1 2 H M 0 4 6 9 2 5 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  c y sti di at a m g 8 9 – H M 1 0 0 7 1 5 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  er a stii J ar v a ( T A A 9 3 3 1 2) J N 3 8 7 9 9 7 J N 3 8 8 0 0 6 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  er a stii Gi n n s 5 2 3 8  & C o d y ( D A O M 1 9 9 0 2 5) J N 3 8 7 9 9 8 J N 3 8 8 0 0 7 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  er a stii H ai k o n e n 2 3 4 4 6 ( H) J N 3 8 7 9 9 9 J N 3 8 8 0 0 8 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  er a stii Gi n n s 8 1 6 8 ( D A O M 2 2 1 3 7 1) J N 3 8 8 0 0 0 J N 3 8 8 0 0 9 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  er a stii P ar m a st o 1 0 5 3 6 7 ( T A A) J N 3 8 8 0 0 1 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  er a stii J ar v a ( T A A 9 3 2 2 8) J N 3 8 8 0 0 2 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  er a stii Gi n n s 1 1 6 1 2 ( D A O M 2 4 1 4 4 3, E x i n H) J N 3 8 8 0 0 3 J N 3 8 8 0 1 0 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  m a cr o s p or a M G 6 0 H M 0 4 6 8 8 5 H M 0 4 6 9 2 7 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  m a cr o s p or a D u h e m 4 8 6 0 ( P C) J X 8 9 2 9 4 0 J X 8 9 2 9 4 1 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  m a cr o s p or a H er n a n z  & Z a m or a s. n. ( M A- F u n gi 7 5 6 6 2, M A) J X 8 9 2 9 4 2 J X 8 9 2 9 4 3 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  m a cr o s p or a M A- F u n gi 8 2 4 6 0/ E L 2 1 _ 9 9 J X 8 9 2 9 4 4 A Y 5 8 6 7 2 6 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  m a cr o s p or a I R E T 6 1 K Y 4 4 9 4 0 2 – G e n B a n k
V.  m a cr o s p or a I R E T 6 2 K Y 4 4 9 4 0 3 – G e n B a n k
V.  m a cr o s p or a I R E T 6 3 K Y 4 4 9 4 0 4 – G e n B a n k
V.  m e g al o s p or a F C U G 3 2 1 0 H M 0 4 6 9 1 3 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  m e g al o s p or a F C U G 3 2 1 1 H M 0 4 6 9 1 4 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  m e g al o s p or a H all e n b er g 2 1 5 6 ( G B) H M 0 4 6 8 8 6 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  m e g al o s p or a R y v ar d e n 4 3 1 8 5 ( O) H M 0 4 6 8 8 7 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  nil sii M G 1 3 4 J X 8 9 2 9 4 5 J X 8 9 2 9 4 6 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  nil sii M G 1 7 1 J X 8 9 2 9 4 7 J X 8 9 2 9 4 8 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  p s e u d o c y sti di at a F C U G 2 6 0 0 A H M 0 4 6 9 1 5 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  p s e u d o c y sti di at a F C U G 2 6 0 0 B H M 0 4 6 9 1 6 – G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  p s e u d o c y sti di at a B oi di n 1 4 8 3 8 ( L Y) H M 0 4 6 8 8 8 H M 0 4 6 9 2 8 G h o b a d- N ej h a d  & D u h e m 2 0 1 3
V.  s p. G C 1 7 0 4- 8 M K 8 7 4 0 5 9 – G e n B a n k
V.  s p. H e 5 2 7 5 M K 8 7 4 0 5 7 – G e n B a n k
V.  s p. H e 5 7 4 6 M K 8 7 4 0 5 8 – G e n B a n k
V.  s p. M 1 5 3 4 L C 3 2 7 0 4 7 L C 3 2 2 1 5 2 G e n B a n k
V. tr o pi c a s p. n o v. M E H - 7 0 1 3 3 M Z 3 1 4 3 4 3 M Z 3 1 4 3 4 7 I n t hi s st u d y
V. tr o pi c a s p. n o v. M E H - 2 0 - 5 0 M Z 3 1 4 3 4 4 M Z 3 1 4 3 4 6 I n t hi s st u d y

https://www.ncbi.nlm.nih.gov/nuccore/HM046875
https://www.ncbi.nlm.nih.gov/nuccore/HM046930
https://www.ncbi.nlm.nih.gov/nuccore/HM046876
https://www.ncbi.nlm.nih.gov/nuccore/HM046931
https://www.ncbi.nlm.nih.gov/nuccore/DQ915478
https://www.ncbi.nlm.nih.gov/nuccore/GU590881
https://www.ncbi.nlm.nih.gov/nuccore/HM046921
https://www.ncbi.nlm.nih.gov/nuccore/AF393053
https://www.ncbi.nlm.nih.gov/nuccore/JX892936
https://www.ncbi.nlm.nih.gov/nuccore/JX892937
https://www.ncbi.nlm.nih.gov/nuccore/JX892938
https://www.ncbi.nlm.nih.gov/nuccore/JX892939
https://www.ncbi.nlm.nih.gov/nuccore/AY586652
https://www.ncbi.nlm.nih.gov/nuccore/AJ583431
https://www.ncbi.nlm.nih.gov/nuccore/AY333806
https://www.ncbi.nlm.nih.gov/nuccore/AF518642
https://www.ncbi.nlm.nih.gov/nuccore/HM046918
https://www.ncbi.nlm.nih.gov/nuccore/HM046933
https://www.ncbi.nlm.nih.gov/nuccore/HM046917
https://www.ncbi.nlm.nih.gov/nuccore/HM046932
https://www.ncbi.nlm.nih.gov/nuccore/EU118619
https://www.ncbi.nlm.nih.gov/nuccore/HM046882
https://www.ncbi.nlm.nih.gov/nuccore/AF518666
https://www.ncbi.nlm.nih.gov/nuccore/HM046891
https://www.ncbi.nlm.nih.gov/nuccore/HM046898
https://www.ncbi.nlm.nih.gov/nuccore/AY586725
https://www.ncbi.nlm.nih.gov/nuccore/HM046880
https://www.ncbi.nlm.nih.gov/nuccore/HM046908
https://www.ncbi.nlm.nih.gov/nuccore/HM046903
https://www.ncbi.nlm.nih.gov/nuccore/HM046901
https://www.ncbi.nlm.nih.gov/nuccore/HM046906
https://www.ncbi.nlm.nih.gov/nuccore/JN387995
https://www.ncbi.nlm.nih.gov/nuccore/HM046904
https://www.ncbi.nlm.nih.gov/nuccore/JN387996
https://www.ncbi.nlm.nih.gov/nuccore/JN388005
https://www.ncbi.nlm.nih.gov/nuccore/HM046909
https://www.ncbi.nlm.nih.gov/nuccore/HM046923
https://www.ncbi.nlm.nih.gov/nuccore/HM046911
https://www.ncbi.nlm.nih.gov/nuccore/HM046924
https://www.ncbi.nlm.nih.gov/nuccore/HM046912
https://www.ncbi.nlm.nih.gov/nuccore/HM046925
https://www.ncbi.nlm.nih.gov/nuccore/HM100715
https://www.ncbi.nlm.nih.gov/nuccore/JN387997
https://www.ncbi.nlm.nih.gov/nuccore/JN388006
https://www.ncbi.nlm.nih.gov/nuccore/JN387998
https://www.ncbi.nlm.nih.gov/nuccore/JN388007
https://www.ncbi.nlm.nih.gov/nuccore/JN387999
https://www.ncbi.nlm.nih.gov/nuccore/JN388008
https://www.ncbi.nlm.nih.gov/nuccore/JN388000
https://www.ncbi.nlm.nih.gov/nuccore/JN388009
https://www.ncbi.nlm.nih.gov/nuccore/JN388001
https://www.ncbi.nlm.nih.gov/nuccore/JN388002
https://www.ncbi.nlm.nih.gov/nuccore/JN388003
https://www.ncbi.nlm.nih.gov/nuccore/JN388010
https://www.ncbi.nlm.nih.gov/nuccore/HM046885
https://www.ncbi.nlm.nih.gov/nuccore/HM046927
https://www.ncbi.nlm.nih.gov/nuccore/JX892940
https://www.ncbi.nlm.nih.gov/nuccore/JX892941
https://www.ncbi.nlm.nih.gov/nuccore/JX892942
https://www.ncbi.nlm.nih.gov/nuccore/JX892943
https://www.ncbi.nlm.nih.gov/nuccore/JX892944
https://www.ncbi.nlm.nih.gov/nuccore/AY586726
https://www.ncbi.nlm.nih.gov/nuccore/KY449402
https://www.ncbi.nlm.nih.gov/nuccore/KY449403
https://www.ncbi.nlm.nih.gov/nuccore/KY449404
https://www.ncbi.nlm.nih.gov/nuccore/HM046913
https://www.ncbi.nlm.nih.gov/nuccore/HM046914
https://www.ncbi.nlm.nih.gov/nuccore/HM046886
https://www.ncbi.nlm.nih.gov/nuccore/HM046887
https://www.ncbi.nlm.nih.gov/nuccore/JX892945
https://www.ncbi.nlm.nih.gov/nuccore/JX892946
https://www.ncbi.nlm.nih.gov/nuccore/JX892947
https://www.ncbi.nlm.nih.gov/nuccore/JX892948
https://www.ncbi.nlm.nih.gov/nuccore/HM046915
https://www.ncbi.nlm.nih.gov/nuccore/HM046916
https://www.ncbi.nlm.nih.gov/nuccore/HM046888
https://www.ncbi.nlm.nih.gov/nuccore/HM046928
https://www.ncbi.nlm.nih.gov/nuccore/MK874059
https://www.ncbi.nlm.nih.gov/nuccore/MK874057
https://www.ncbi.nlm.nih.gov/nuccore/MK874058
https://www.ncbi.nlm.nih.gov/nuccore/LC327047
https://www.ncbi.nlm.nih.gov/nuccore/LC322152
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A B C

D E F

G H I J

K

L
N

M

f i g. 2 4. — V uill e mi ni a tr o pi c a  H e m br o m, A. G h o s h, A. P ari h ar & K. D a s, s p. n o v. (fr o m h ol ot y p e): A , B , b a si di o m at a s h o wi n g d e c orti c a nt t e n d e n c y of gr o wt h o n 
b ar k; C , h a bit; D , b a si di ol e s flll e d wit h d e n s e gl o b ul e s i n c yt o pl a s m a n d e m pt y s e pt at e b a si di a; E , s e cti o n t hr o u g h h y m e ni u m s h o wi n g b a si di a, b a si di ol e s a n d 
h y p hi di a; F , i n di sti n ct s u bi c ul u m wit h cr y st alli n e c o nt e nt s; G , H , d e n dr o h y p hi di a; I, h y p hi di a; J , s e pt at e, m o d er at el y t hi c k- w all e d h y p h a e i n i n di sti n ct s u bi c u-
l u m; K , cl a m p e d m o d er at el y t hi c k- w all e d h y p h a e wit h c y a n o p hili c c yt o pl a s mi c c o nt e nt s; L , d eli c at e t hi n- w all e d cl a m p e d h y p h a e; M , b a si di o s p or e s i n p hl o xi n e;  
N , b a si di o s p or e i n c ott o n bl u e s h o wi n g t hi c k- w all a n d c y a n o p hili c c yt o pl a s mi c c o nt e nt s. S c al e b ar s:  D-I, M, 1 0 µ m; J- L, N, 5 µ m.
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n o t e s

V uille mi ni a M air e is m ostl y c o n fi n e d t o E ur o p e wit h f e w 
e x c e pti o ns ( B er ni c c hi a  & G orj ó n 2 0 1 0 ; G h o b a d- Nej h a d 
et al . 2 0 1 0). Ver y re ce ntl y, o ne of us ( M E H) c a me a cr oss s o me 

s p e ci m e ns i n e ast er n tr o pi c al I n di a gr o wi n g o n b ar k as well 
as i n v a di n g t h e x yl e m vess els b el o w t h e b ar k. M or p h ol o gi -
c al f e at ures a n d m ol e c ul ar p h yl o g e n y pl a c e t h es e s p e ci m e ns 

B

A

C

D

E

f i g. 2 5. — V uill e mi ni a tr o pi c a  H e m br o m, A. G h o s h, A. P ari h ar & K. D a s, s p. n o v. ( h ol ot y p e): A , b a si di a a n d b a si di ol e s; B , d e n dr o h y p hi di a, h y p hi di a a n d t hi n t o 
t hi c k- w all e d h y p h a e; C , t hi c k- w all e d b a si di o s p or e s; D , p art of i n di sti n ct s u bi c ul u m b el o w s u b h y m e ni al l a y er; E , s e cti o n t hr o u g h h y m e ni u m a n d s u b h y m e ni u m. 
S c al e b ar s: 1 0 µ m.
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i n t h e g e n us V uille mi ni a , b ut n o n e of t h e d es cri b e d s p e ci es 
m at c h es t h e pres e nt c oll e cti o ns.

fle ge n us V uille mi ni a  fits t he m or p h ol o gi c al fe at ures of o ur 
s p e ci es, i n cl u di n g t h e g el ati n o us ( w h e n fres h) t o c er a c e o us 
b asi di o m at a wit h m o n o miti c h y p h al s yst e m a n d cl a m p e d 
h y p h a e, p e di c ell at e- cl a v at e b asi di a pr o d u ci n g l ar g e b asi di -
os p ores a n d pres e n c e of d e n dr o h y p hi di a ( Hj ortst a m et al . 
1 9 8 8 ; B er ni c c hi a  & G orj ó n 2 0 1 0 ; G h o b a d- Nej h a d et al . 
2 0 1 0 ; G h o b a d- Nej h a d  & D u h e m 2 0 1 3 ).

Gr o wi n g i n t h e tr o pi cs a n d f or mi n g b asi di o m at a ( u p t o 
3 0 0  μ m t hi c k) wit h l e m o n y ell o w h y m e ni al s urf a c e a n d 
w hitis h fl o c c os e m ar gi n o n f all e n w o o d e n l o gs, m a k e it e as y 
t o i d e ntif y o ur s p e ci es i n t h e fi el d. fi e m or e or l ess t hi c k-
w all e d b asi di os p or es wit h c y a n o p hili c c yt o pl as mi c c o nt e nts 
ar e u nr e c or d e d fr o m ot h er V uille mi ni a,  viz. V . al ni B oi di n, 
L a n q.  & Gill es; V . c o me de ns ( Ne es) M air e; V . c ortic ol a 
Par m ast o, V . c or yli B oi di n, L a n q.  & Gill es; V.  cysti di at a 
Par m ast o; V . er astii G h o b.- Nej h., V . m acr os p or a  ( Br es.) 
Hj ortst a m; V . me g al os p or a Br es.; V . nilsii G h o b.- Nej h.  &  
D u h e m, V . oye nsis  D u h e m & M. G ér ar d, a n d V . pse u d o -
cysti di at a B oi di n, L a n q.  & Gill es. ( Hj ortst a m et al . 1 9 8 8; 
G orj ó n 2 0 0 9 ; B er ni c c hi a  & G orj ó n 2 0 1 0 ; G h o b a d- Nej h a d 
et al . 2 0 1 0, 2 0 1 2 ; G h o b a d- Nej h a d  & D u h e m 2 0 1 3 ). M a n y 
V uille mi ni a h a v e n u m er o us d e n dr o h y p hi di a, b ut i n t h e 
pr es e nt s p e ci es d e n dr o h y p hi di a ar e v er y f e w a n d b e c o m e 
di ffi c ult t o tr a c e i n ol d er s p e ci m e ns a n d us u all y l a c k a n y 
si d e br a n c hi n g.

O ur p h yl o g e n y pl a c es t his n o vel s p e ci es sist er t o V . m acr os -
p or a,  w hi c h di ff ers m or p h ol o gi c all y i n its w hit e b asi di o m at a 
wit h a b u n d a nt d e n dr o h y p hi di a, a n d c a pit at e, t hi c k- w all e d, 
t u b ul ar c ysti di a, a n d it als o h as a t e m p er at e distri b uti o n 
(Ber ni c c hi a  & G orj ó n 2 0 1 0 ; G h o b a d- Nej h a d et al . 2 0 1 0). 
V uille mi ni a nilsii s h ar es t h e cr e a mis h t o y ell o wis h w hit e 
h y me ni al s urf a ce a n d b asi di os p ores wit h c y a n o p hili c c o nte nts 
(G h o b a d- Nej h a d  & D u h e m 2 0 1 3 ), b ut its s p ores are t hi n-
w all e d a n d l o n g er ( 1 4. 5- 1 8  μ m).

Ac k n o wl e d g e m e nts
fi e I n di a n a ut h ors ar e gr at ef ul t o t h e Dir e ct or, B ot a ni c al 
S ur v e y of I n di a, K ol k at a f or pr o vi di n g f a ciliti es. M. E.  H e m -
br o m is t h a n kf ul t o He a d of O ffi c e, C e ntr al Nati o n al Her -
b ari u m, B ot a ni c al S ur v e y of I n di a, H o wr a h, F or est o ffi ci als 
of Bi h ar a n d S a nt h al  & Pa h ari a a b ori gi n als of R aj m a h al hills 
f or pr o vi di n g hi m f a ciliti es d uri n g s ur ve y a n d c oll e cti o n tri ps. 
K.  D as is t h a n kf ul t o t h e S ci e ntist-i n- c h ar g e, B SI, G a n gt o k 
a n d t h e e ntir e f or est d e p art m e nt of Si k ki m f or pr o vi di n g 
t h e p er mit t o u n d ert a k e m a cr of u n g al s ur v e y i n r estri ct e d 
ar e as of Si k ki m. S e q u e n ci n g of m at eri al b y S.  A d a m čí k a n d 
K.  A d a m čí k o v á w as s u p p ort e d b y t h e Sl o v a k n ati o n al pr o -
j e cts A P V V- 1 5- 0 2 1 0 a n d A P V V- 1 5- 0 2 5 7. Parti al f u n di n g 
f or A. C orr al es w as pr o vi d e d b y t h e R o b ert L.  Gil b erts o n 
M yc ol o gi c al Her b ari u m Gr a nt ( U ni v ersit y of Ariz o n a). Fi el d 
w or k of A. Gi e ß el a n d M.  Pi e p e n bri n g w as fi n a n c e d b y t h e 
G er m a n A c a d e mi c E x c h a n g e S er vi c e ( D A A D) a n d m a d e 
p ossi bl e b y O. C á c er es a n d t h e U ni v ersi d a d A ut ó n o m a d e 
C hiri q uí. ff e A ut ori d a d Na ci o n al d el A m bi e nt e i n Pa n a m a 

is t h a n k e d f or p er mits. A n n a Gi e ß el is t h a n k e d f or c oll e cti n g 
m at eri al. fi a n ks ar e d u e als o t o D a vi d Es c o b ar a n d Nell y 
Mal d o n a d o fr o m t h e C hi c a q u e Nat ur al Par k f or t h eir s u p p ort 
d uri n g fi el d w or k i n C ol o m bi a a n d Ji m D alli n, B e n T ur n er, 
C ar m e n Vel as q u ez, a n d Orl a n d o C á c er es, f or t h eir s u p p ort 
d uri n g fi el d w or k i n Pa n a m a. W.  R ossi a n d M.  L e o n ar di ar e 
gr at ef ul t o J o h n  D e e mi n g ( U K) f or s u p pl yi n g t h e m wit h 
i ns e cts b e ari n g L a b o ul b e ni al es. ff e w or k of B áli nt Di m a 
w as s u p p ort e d b y t h e Ú N K P- 2 0- 4 Ne w Nati o n al E x c ell e n c e 
Pr o gr a m of t h e Mi nistr y f or I n n o v ati o n a n d Te c h n ol o g y 
fr o m t h e s o ur c e of t h e Nati o n al R es e ar c h, D e v el o p m e nt 
a n d I n n o v ati o n F u n d, a n d b y t h e E L T E fi e m ati c E x c el -
l e n c e Pr o gr a m m e 2 0 2 0 ( T K P 2 0 2 0-I K A- 0 5) s u p p ort e d b y 
t h e Nati o n al Res e ar c h, D e v el o p m e nt a n d I n n o v ati o n O ffi c e 
of H u n g ar y. C oll e cti o ns fr o m Fr a n ç ois  Ar m a d a h a v e b e e n 
s e q u e n c e d t h a n ks t o a gr a nt fr o m t h e Fr e n c h I N P N (I n v e n-
t air e Nati o n al d u Patri m oi n e Nat ur el) o bt ai n e d i n 2 0 2 0 b y 
t h e Fé d ér ati o n M yc ol o gi q u e et B ot a ni q u e D a u p hi n é- S a v oi e. 
Se q u e n ci n g of t h e A ustri a n c oll e cti o ns w as p erf or m e d wit hi n 
t h e A ustri a n Bar c o di n g Pr oj e ct A B O L f u n d e d b y t h e A ustri a n 
Mi nistr y of S ci e n c e. B u y c k  B. t h a n ks R o y H alli n g ( N Y B G) 
f or t h e i n vit ati o n t o c oll e ct R uss ul a  i n C ost a Ri c a i n 2 0 0 1 
a n d als o G.  M üll er ( F) f or t h e l o a n of t y p e s p e ci m e ns.

R E F E R E N C E S

b a k s H i b . k . 1 9 7 1. — I n di a n Poly p or ace ae ( o n Trees a n d Ti m ber). 
I. C. A. R., Ne w Del hi, 2 4 6 p.

b e r k L e y  m . J. 1 8 4 5. — D e c a d es of F u n gi, D e c VIII- X. L o n d o n 
Jo ur n al of B ot a ny 4: 2 9 8- 3 1 5.
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b u y c k  b . & e y s s a r ti e r  g . 1 9 9 9. — T w o n e w s p e ci es of I n ocy be 
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6 8 1. htt ps:// d oi. or g/ 1 0. 2 3 0 7/ 4 1 1 0 8 6 3

b u y c k  b . 1 9 9 2. — C h e c klist of tr o pi c al R uss ul a e a n d t h eir t y p e 
s p e ci m e ns. R uss ul ales Ne ws , s p e ci al iss u e 1: 1- 9 9.
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Bi ol og y a n d E v ol uti o n  1 7: 5 4 0- 5 5 2. htt ps:// d oi. or g/ 1 0. 1 0 9 3/
o xf or dj o ur n als. m ol b e v. a 0 2 6 3 3 4

c H e n  y . y . & c ui  b . k . 2 0 1 5. — P h yl o g e n eti c a n al ysis a n d t a x o n -
o m y of t he A ntr o di a heter o m or p h a  c o m ple x i n C hi n a. Myc oscie nce  
5 7 ( 1). htt ps:// d oi. or g/ 1 0. 1 0 1 6/j. m yc. 2 0 1 5. 0 7. 0 0 3

c H e n  y . y ., Li H.-J. & c ui  b . k . 2 0 1 5. — M ol e c ul ar p h yl o g e n y 
a n d t a x o n o m y of Fi br o p ori a  ( B asi di o m yc ot a) i n C hi n a. P hyt o -
t a x a 2 0 3 ( 1): 4 7. htt ps:// d oi. or g/ 1 0. 1 1 6 4 6/ p h yt ot a x a. 2 0 3. 1. 4

c L a r k  k ., k a r s c H -m i z a cH i i., Li p m a n D. J., o s t e L L  J. & s a y e r s  
e . W. 2 0 1 6. — Ge n B a n k. N ucleic Aci ds Rese arc h 4 4: D 6 7- D 7 2. 
htt ps:// d oi. or g/ 1 0. 1 0 9 3/ n ar/ g k v 1 2 7 6

c o r r a L e s  a ., a r n o L D  a . e ., Fe r r e r  a ., t u r n e r  b . L. & D a L -
L i n g J. W. 2 0 1 6. — Vari ati o n i n e ct o m yc orr hiz al f u n g al c o m -
m u niti es ass o ci at e d wit h Ore o m u n ne a me xic a n a  (J u gl a n d a c e a e) 
i n a Ne otr o pi c al m o nt a n e f orest. Myc orr hi z a  2 6: 1- 1 7. htt ps://
d oi. or g/ 1 0. 1 0 0 7/s 0 0 5 7 2- 0 1 5- 0 6 4 1- 8

D e  Je s u s  m . & r y V a r D e n  L. 2 0 1 0. — St u di es i n n e otr o pi c al 
p ol y p ores 2 8. T w o n e w s p e ci es fr o m A m az o n as, Br azil. Sy n o psis 
F u ng or u m  2 7: 7 3- 7 7.

D i m a b ., b r a n D r u D  t . e ., c o r ri o L  g ., Ja n s e n  g . m ., Jo r D a L  
J. b ., k H a L iD  a . n ., La r s s o n  e ., Lo r å s  J., m o r o z o V a  o . V., 
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n a s e e r  a., n o o r D e L o o s  m . e ., r o s si  W., s a n t a m a ri a  s ., 
s a r W a r  s ., s e s L i e., u s m a n  m ., a F s H a n  n . s ., a H m a D  i., 
b a n e r Je e  a ., b a n e r Je e  k ., b e n D i k s e n e ., c o L o m b o  D. r . s ., 
D e  k e s e L  a ., Do V a n a  F., Fe ri si n  g ., Hu s s ai n  s ., is L a m  s ., 
Je s u s  a . L., k a y g u s u z  o ., k ri s ai -g r ei L H u b e r  i., m a H a m m a D  s., 
m i sH r a  D. k ., n a t H  p . s ., D a  p ai x ã o  s . c . o ., p a n Ja  b., 
p a p p  V., p i r e s-z o t t a r e L L i c . L. a ., r a D n ó ti  Á., r a n a  D., 
s a H a  r ., t ü r k e k u L  i. & H a e L e W a t e r s  D. 2 0 2 1. — F u n g al S ys -
t e m ati cs a n d E v ol uti o n: F U S E 7. Sy d o wi a  7 3: 2 7 1- 3 4 0. htt ps://
d oi. or g/ 1 0. 1 2 9 0 5/ 0 3 8 0.s y d o wi a 7 3- 2 0 2 1- 0 2 7 1

e D L e r  D., k L ei n  J., a n t o n e L L i a . & s iL V e s t r o  D. 2 0 2 1. — r a x -
ml G UI 2. 0: A gr a p hi c al i nt erf a c e a n d t o ol kit f or p h yl o g e n eti c 
a n al ys es usi n g R A x M L. Met h o ds i n Ec ol og y a n d E v ol uti o n  1 2: 
3 7 3- 3 7 7. htt ps:// d oi. or g/ 1 0. 1 1 1 1/ 2 0 4 1- 2 1 0 X. 1 3 5 1 2

g H o b a D -n e J Ha D  m . & D u H e m  b . 2 0 1 3. — N o v elti es i n t h e 
C orti c al es: V uille mi ni a nilsii  s p. n o v. a n d De n dr o mi ni a  g e n. 
n o v. ( B asi di o m yc ot a). Myc ol ogic al Pr ogress  1 3: 1- 1 1. htt ps:// d oi.
or g/ 1 0. 1 0 0 7/s 1 1 5 5 7- 0 1 2- 0 8 8 1- 3

g H o b a D -n e J Ha D  m . & g i n n s J. 2 0 1 2. — V uille mi ni a er astii  
s p. n o v. ( C orti ci al es), a n a m p hi- Beri n gi a n s p e ci es a n d re visi o n 
of t h e o c c urre n c e of V . c o me de ns i n N ort h A m eri c a. Myc oscie nce  
5 3: 2 9 0- 2 9 9. htt ps:// d oi. or g/ 1 0. 1 0 0 7/ S 1 0 2 6 7- 0 1 1- 0 1 6 8- 6

g H o b a D -n e J Ha D  m ., n iL s s o n  r . H. & H a L L e n b e r g  n . 2 0 1 0.  — 
P h yl o g e n y a n d t a x o n o m y of t h e g e n us V uille mi ni a  ( B asi di 
m yc ot a) b as e d o n m ol e c ul ar a n d m or p h ol o gi c al e vi d e n c e, wit h 
n e w i nsi g hts i nt o C orti ci al es. Ta x o n 5 9: 1 5 1 9- 1 5 3 4. htt ps:// d oi.
or g/ 1 0. 1 0 0 2/t a x. 5 9 5 0 1 6

g iL b e r t s o n  r . L. & r y V a r D e n  L. 1 9 8 7. — Nort h A meric a n poly pores . 
Vol. 2: Meg as p or o p ori a -Wrig ht o p ori a . F u n gi fl or a, Osl o: 4 3 4- 8 8 5.

g o r Jó n  s . p . 2 0 0 9. — N ot as s o bre el g é n er o V uille mi ni a  ( C or-
ti ci a c e a e, B asi di o m yc ot a). B oletí n de l a S ocie d a d Mic ol ógic a de 
M a dri d  3 3: 8 1- 8 9.

g o r Jó n  s . p . 2 0 1 4. — O n-li n e k e y t o V uille mi ni a  M aire. htt p://
c orti ci oi ds. w e b. c o m/ k e ys/ k e y V uille mi ni a . p df ( A c c ess e d o n 
1 3. 0 6. 2 0 2 1)

H a L L  t . 2 0 1 3. — Bi ol o gi c al s e q u e n c e ali g n m e nt e dit or f or Wi n -
d o ws 9 5/ 9 8/ N T/ 2 0 0 0/ X P/ 7, versi o n 7. 2. 5. [ cit e d 2 0 1 3 Fe b 1 5]. 
Av ail a ble fr o m: htt p:// w w w. m bi o. n cs u.e d u/ bi oe dit/ bi oe dit. ht ml

H a n  m . L., VL a s à k  J. & c ui  b . k . 2 0 1 5. — D ae d ale a a meric a n a  
s p. n o v. ( P ol y p or ales, Basi di o m yc ot a) e vi de nce d b y m or p h ol o gic al 
c h ar a ct ers a n d p h yl o g e n eti c a n al ysis. P hyt ot a x a  2 0 4: 2 7 7- 2 8 6. 
htt ps:// d oi. or g/ 1 0. 1 1 6 4 6/ p h yt ot a x a. 2 0 4. 4. 4

H ei m  r . 1 9 3 1. — Les P h ae ol us m a ni h otis  s p. n o v., p ar asite d u m a ni oc 
a M a d a g as c ar et c o nsi d ér ati o n s ur l e g e nre P h ae ol us  Pat. A n n ales 
de Cry pt og a mie e x oti q ue  4: 1 7 5- 1 8 9.

H Jo r t s t a m  k ., La r s s o n  k - H. & r y V a r D e n  L. 1 9 8 8. — fle 
c ortici ace ae of n ort h E ur o pe. V ol. 8: P hle biell a fi a n ate p h or us -
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