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BonEr AND HIBRETT: EVOLUTION OF BOLFTALES




Austraboletus betula DD9852
Pul GIQDDIQHJS mnﬂanunws DDo73

Bo! ]
Pulverabolatus auriporus DDGT 1
Xerocomus amazonicus TH6304
Phylopeorus rhedoxanthus SARSS
Xeraocomus illudens DD9254
Xerocomus sp RVO8.123
Pulvarabolstus curtisii THE943
Pulverobolstus retipes RV38.127
Aus mboletus mucosus THE300
- L m aurantacum Hmws-'

Tylapllus ctmmapos FIV98.107
Tylopﬂus rhoadsiae RVOB.261
Xerocomus spadiceus OKM25919
Bolatallus ananas TH6264
Gyroparus castaneusNCJ16

- Strobilomyces floccopus HNOD27

Xanthoconum aff ing RVQB 112
Gomphidius glutnosus RY1290
Suvillus luteus JM35.41
78| & Suillus punctipes NCJ1 7
: Sm?lus hirtallus NCJ04
- Suillus picfus RV92.115
Suillus amevicanus RV98.116
Suillus grevillei HN3469
Truncacolumalla Gitina OKM25732
Gyrodon merulioides NCJ12
72 Phaeogyroporus sp. OKM23801
Phlebopus beniensis Omon 98.015
Paxillus imvolutus RVG8.135
Boletus communis NCJ25
Rubinoboletus ballovii THE285
Gyreporus cyanascens OKMSB827
Limacella glishraVTGB505




Boletaceze of Boletineae of Current

Smith & Thiers Singer (1985)

(1971)

Agarcales Agaricales Boletales

Ioltacae Agaricacrae Boletineas
Boletellus Incertae sedis Ioltacme
Boletus® Notholgpiota Afroboletus
Fusoboletinus Boletinear Awaboletis
Gastroboletis Boletacear Auwstroboletus
Gy roporis” Boletoideas Awstralopi s
Lecdnum® Austroboletus Boletellus
Pulweroboletus Roletedlus Tolaochaate’
Tylopilus™® Bolketochaet Boletus
Strobilomyces Bolketis® Torofutus
Suillws* Chakiporus® Bothia

Paxillaczae Fistulinella Buchwaldoboletus

Gy rodon Gastrobolatus Cha kipor us

Phylloporus Leccinum® Chamaoniaa

Phylloboletellus Fistulindla
Por phyrellis® Gastroboletus

Pulveroboletus
Tylopilis®
Veoporphy rellus
Xanthoconium®
Gyrodontuideas
Gyrodon
Paragyrodon
Mengranum
Strobilom yarloideae
Strobilomyces
Xerommoidear
Phylloporus
Tubosacta
Xeowomus®
Paxillacrae
Paxillus

Gastrolecinum?
Harrya
Hamioporus
Hdwogaster
Hemilecanum
Lecanellum
Leadinum
Mycoamaranthus’
Notholepiota
Paxillogaster'
Phylloboletd lus
Phyllobolies
Phylloporus
Porphy rellus
Pseudoboletus
Pulveroboletis
Ratiboletus
Rhodacting
Rosbeevera
Royoungia
Rubinoboletus
Sinoboletus’
Spongi forma
Strob flomyaes
Sutorius
Tubosaets
Tylopilus
Nanthoconium
Xerocomd lus
Nerocomus
Zangia
Paxillacrae
Alpova
A:c!vog:r:.:"
Gyrodan
Hochndogaster
Meiorganon’
Melanogaster
Paragyrodon
Paxillus

Smith & Thiers (1971) :

Boletaceae -10 pomos; Paxillaceae - 3

Boletineae of Singer (1986) :
21 - Boletaceae; 1 Paxillus

Nuhn et al., 2013:
45 ponos B Boletaceae;
8 Paxillaceae

Whu et all, 2014:
7 Ki1am-riornceMernicTs Boletaceae;
59 Ki1az, — pomoB

Wu et all, 2016 :
62 KJI1a/Ibl - POIBI



Cyanobotetus

T pseudoboletus
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__Boletus frostii NY815462
0.75/54 o Boletus frostii BDCR0418 Exsudoporus

Boletus sp. HKAS52661 G 1 do 1 20 5
oleﬁjélig:eg?la\ﬂjﬁéiéﬁogg Butyriboletus elardl et al. 7 ].

Boletus sp. HKA )
Boletus reglus 11265 (Clade 46, regius clade)
Boletus appendiculatus Bapl
1/1oo%Bole us ulchl'(lce S DS4514
— oletus pecki
oletus roseo rpureys
Bhtetds &

1/100
Boletus sp. HKAS57774
1%
Boletus s Boletus sp. HKAS52525
1/100 =
?etus sp. HKA559660 Clade 45

Boe 59
. Speciosus HKAS59467
Boletus sp. HKAS59814

[] P Sutorius australiensis 9280
Sutorius afl- e HkASSHSL
utorius Ximius ;
[ Sutorius sft mius HkAResL Sutorius (Clade 38)
Boletus aff. erythropus HKAS55440
0.92/71 | Gastroboletus sp. HKAB§ t e AT2001087 Neoboletus
o e us uridiformis
- P P T R etus sp. HKASSTS (Clade 37)
p-
0.98/65 o791 Boletus sp HKAS59469
028/56 Boletus sp. HKAS5336!
1100 Boletus sinensis HKAS76851
' Boéetijst brunnelsswerJIs HKAS52660
1/100~Boletu magnlflcu? HKAS7
= Bo! etug magnificus HKASS4096
= Boletus sp. HKAS685 Bolet
0.98/57 / oletus sp. HKAS76660
——) Boletus sp. HKASS035L = °F
A0 / Boletus rufoaureus HKAS59828Ierus P ISR
| 1/100 —
L Boletus rufoaureus HKAS53424 Crocinoboletus (Clade 41)
- Xero&orlnus ati;f Irr)(acrobbu K'lé?gggéso Clade 43
4+- 1100 —— Pulveroboletus s|
1100 Eulveroboletls sp p._HIKASS 7665 Pulveroboletus (Clade 42)
\ 1/100 ulverobgletus sp. HKAS74933
L Bol I Pulveroboletus aff ravenelll HKAS53351
0.88/56 oletus luteocupreus
| - Bole}us torosus P
1/93 0 et INUS 112605ba i
Y — LT Suillellus (Clade 44)
Boletus luridus
Boletus sp. HKAS74864
Bol ssp HKAS53353
Bo II‘n‘toletusélrlmus MB 446
1/99 oletus inedulis MB06
= Boletus sp. HKASS5444 bt Caloboletus
T (T alopus Bc:
0.764 WS 1100 Bfetis p calljlsopus Rika8%2730 (Clade 39)
4o —Boletus aff smlcus HKAS68679
0.81/68 Bt tI us ?upalnn JdAM0607
oletus satanas Binder BS2
Bolgufstsnm%usd HKAS6862 Rubroboletus
ole odosanguin us 4252
Boletos Eastuioodiae (Clade 40) Dot !
eccinum extremlorlenta e HKAS63635 .
o7 | e g | Leccinum aff. extremiorientale HKAS68 Ruglboletus
‘ Leccinum a extremlorlentae HKA856359
BB HKA863504 Boletus sp. HKAS55373 (Clade 47)
oletus s|
1100 1/98 Boletu? BpHKASS Cyanoboletus
etls 52639
Boletus uIveruIentus 9606 (Clade 48)
Boletus pulverulentus MG 628a
Boletus ulverulentus MG 456a
I T Boletus Bulverulentus MG 126a
Bo etus pOI ilochromus TO HG10091987 epitype
i ius martaluciae 3636 Cupreoboletus
Boletus 0l oc 3673
Bol etusﬁl kilochromus 3672
Bol tus ponlﬁ(l cromus MG 367a
- a7 tus poi |0cromu§ IMG 271a
2 4
OIELS P I? oletl 955 HKAS76850
Boletus sp. HKAS50292
820 Boletus sp. HKAS52601

BoletPs sgs HKAS52518

HKAS74765
oletus flayoruber NY7757F7)7 Lanmaoa

Boletus carminipes MB06 61 (Clade 49)
Boletus aff. carmlpl es, H
0.95/75 oletus bicol or var borealls 2858
Boletus pseudosensibilis DS615 7

gt E%ﬁ%’?‘%%‘#'%ﬁ%%lé‘r‘ o Baorangia
IS Sp. HKASTS081 (Clade 51, bicolor clade)

0.02 expected changes per site



Sutara J. (2008): Xerocomus s. 1. in the light of the

present state of knowledge.

The definition of the generic limits of Xerocomus s. 1. and particularly the
delimitation of this genus from Boletus is very unclear and controversial.

HekoTopele BakHbIe MOpdo10rudecKue nNpusHaKu

Some
"Xerocomoid" Blue
Genera staining Pileipellis Spores Stipe base flesh |Other typical features
Oor+ Pileus surface dry, velutinous, context of
depending on [trichoderm of stipe woody, Pinaceae, Fagaceae,
Xerocomus species smooth hyphae |bacillate, Q < 2,6-2,7 [white or dirty pink Betulaceae etc
usually
incrustate striped or smooth, Pileus surface matte, often cracked,
palisadoderm to |sometimes truncate, [variable, red or slowly |usually in woods, Fagaceae, Betulaceae,
Xerocomellus + 0or ++ trichoderm Q<233 staining dark blue Pinaceae
incrustate
trichoderm to yellowish, with red dots
Hortiboletus + palisadoderm smooth, Q < 2.5-2,6 |in 2 species on 3 usually in antropic areas, with Fagaceae

trichoderm with

specific
incrustation - flesh at base and cap cuticle blackish-
Rheubarbariboletug++ "plates" smooth Q < 2.5-2,6 |intense orange-yellow |green with iron sulphate
ixotrichoderm,
smooth to
Imleria + granular smooth Q < 3,2 yellowish in woods with Pinaceae, Fagaceae

Pseudoboletus

cutis-trichoderm

smooth Q <3- 3,2

yellowish

parasite on Scleroderma, Astraeus




Kniouesble npusHaku Imleria




Kniouesble npusHaku Pseudoboletus

http://www.first-nature.com/fungi/pseudoboletus-parasiticus.php



KiroueBsle mpusHaku Xerocomus S.S.

1 [MTMAEenneAANC — TOUXOAEPMUC

0e3 MHKPYCTALMUM
2 Peakumna PP ¢ NH40H (cuHe-
3eAEHOE OKPALLMBAHME )

3 POPMA M MOBEPXHOCTb CMNOP -

1] o 1 y
bacillate 1
8/24/2007 Mag WD \HV HFW  Pressure Spot

72814 PM' 24000x 9.8 mm 30.0 kV 11.27 ym




Xerocomus

Xerocomus
subtomentosus

-r,




Phylloporus
pelletieri




0.99/99 r Boletus dryophilus AY185180
1/100 Boletus dryophilus AY372286 ..
Boletus dryophilus Ay372283 /redeuilhii s.s.
17100 - Boletus dryophilus Ay185181
0.99/100- Boletus dryophilus Ay185183
1/96 Xerocomus porosporus UDB000474

Xerocomus porosporus UDB015847
Xerocomus porosporus UDB000476
0.96/67 Xerocorﬁelluspporosporus kmogsAporosporus
6~ Xerocomus porosporus HM190086
Xerocomus porosporus UDB000475
Xerocomus chrysenteron UDB000478

Xerocomellus chrysenteron AF402139
Xerocomus chrysenteron UDB000441
Xerocomellus chrysenteron HQ207693/chrysenteron
Xerocomus chrysenteron UDB001403

Xerocomus chrysenteron UDB000439
0.92/86 Xerocomus pruinatus UDB000481
’ Xerocomus pruinatus UubB000483
Xerocomus pruinatus HM190097
Xerocomus pruinatus ubB000477

Xerocomellus,
. 1100 [y Xerocomus _prutinatus UDB001404
R h e u ba rba r ba rl bo I et u S; 0/88/72 erocoml;(segcr)ggnn?ugsplﬁﬁi?logtlégluD3000482 i J
Xerocomus pruinatus UDB000480
Hortiboletus

0.96/61

1/100

1/9

“Xerocomoid” genera

Xerocomus pruinatus UDB000479
Xerocomus pruinatus UDB002372
Xerocomus pruinatus UDB000018
Boletus pruinatus AJ889933
1/100 - Xerocomus ripariellus ubBoo1397
[Xerocomus ripariellus ubB000485
Xerocomus ripariellus UbB000484
1/100~Xerocomus fennicus UDB000399
“Boletus cf. chrysenteron EU819456

1/100 Xerocomus aff. dryophilus ubBooo449
Xerocomus aff. dryophilus ubBooo44s

C s .
e @ rysenteron oours /ze”eg(erocomellus clade

ellus cisalpinus HM190084
us cisalpinus ubDB019498
—— Xerocomus cisalpinus ubB011447
erocomus cisalpinus UDB011445
Jcomus cisalpinus UDB002371
Xerocomus persicolor ubB000473
——Xerocomus armeniacus AJ 1 .
S armeniacus UDB001225 ﬁzﬁ eu barbal’l bOletus
OMmuUS armeniacus var. Venosipes UDB000434
1us armeniacus f. erythrocephalus ubB000433
... Nigroboletus roseonigrescens KC168089
[ Nigroboletus roseonigrescens ZT 13553 4343 .
Nigroboletus roseonigrescens MG524a ITS Nigroboletus
1/100; Xerocomus rubellus uDB001406
- Xerocomus rubellus ubBo01405

0.99/68

1/100

0.84/ -

/cisalpinus
1/100

Xerocomus communis UDB001387

1/76 EXerocomus communis UDB000446 g
Xerocomus communis UDB000443 i
L Xerocomus communis UDB000447 Hortiboletus clade

0.02 expected ch:




Kniouesblie npusHaku Hortiboletus

S ™ \V,
1 I'Imnemnennmic MHKpYyCTaumeu O B e A %;,,
2 HeT 3HauMmom peakumum c = O ;!/;‘\/’ \ wa// :
T : - (,/’\\ % |
NH40H ) 85 i g C
3 ®opma U NOBEPXHOCTb CNOpP - ‘ Gy 1 :".-""//_\
. N ( ( ) ¥ =2 g //
rnagkue, obbiyHo Q. < 2,4 VYV &€ e J
4 KapMMUHOBO-KpacCHble NATHbIWKN B %
' §” g #C D
OCHOBAaHMUN HOXKU , (] o 9

P

Hortiboletus rubellus




Hortiboletus rubellus




Hortiboletus communis
T
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Kniouesble npusHaku Rheubarbariboletus

e

1 Munennennuc c HKpyCcTaunemn Eas
BuAe oTaenbHbIX nsaTeH (“plate”
incrustation)

2 dopma 1 NOBEPXHOCTb CAOpP -
rnagkue, Q< 2,5

3 Peakuma c FeSo4 7
4 OpaHKeBOEe OCHOBAHME HOMKM ik

T <

Rheubarbariboletus armeniacus



Kniouesble npusHaku Xerocomellus

o |

1 NMunennennuc — |
nanncagoaepmmc, 4acTo C LSS :

MHKpycTauuen PP with incrustation . N
2 HeT 3HaumMMmoit peakumm ¢ NH40H “ .. S >
3 dopma v MoBepxHoCcTb cnop - - s ;

nonocaTblie UW FNagKue, S /
TPYHKATHbIE WU HET |




Mopd)onomqecme pa3|-|b|e reHeTU4eCKM OAUHAKoBbIe

. Y v
Xerocomellus cisalpinus = 488 ’

' Xerocome/lus CIsaIp/nus Xerocomellus cisalpinus



Mopdonoruueckue cxogHble, reHeTU4YeCKU pasHble
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Xerocomellus cisalpinus



Xerocomellus
chrysenteron

Xerocomellus
cisalpinus




Hortiboletus rubellus
$~‘£‘ , \\i

| - o~ Xerocomellus fennicus
Xerocomellus fennicus




Xerocomellus porosporus
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Taxonomy of fungi, B o 1 e t a ke s
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