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Abstract; Fire is an important disturbance factor in forest. The severe fire will significantly change the structure and
succession process of forest ecosystem. As an important component of soil microorganisms, fungi respond quickly to fire
disturbance and are very sensitive to changes in soil physicochemical properties. The composition and function of fungal

communities are important biological indicators for restoration after severe fire. When plants are disturbed by fire, the fungal
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community are also affected. In the case of severe fire, such a correlation will persist for a long time. The Great Xing'an
Mountain forest ecosystem is of great strategic significance to China, and is also the area of frequent forest fires. L. gmelinii
is the main zonal vegetation in this area. The restoration of L. gmelinii is of great importance to the restoration of forest
ecosystem after fire. The relationship between the growth status of L. gmelinii and rhizosphere soil fungal community after
severe fire has not been studied.The purpose of this study was to investigate the characteristics of the rhizosphere soil fungal
community of L. gmelinii in different growth status in the severe burned area of Great Xing'an Mountain, Genhe, the Inner
Mongolia Autonomous Region. We investigated the growth status of L. gmelinii, selected the burned dry wood ( BDW ),
burned survival wood ( BSW ) and unburned control wood ( CK). We measured the physicochemical properties of
rhizosphere soil. The phospholipid fatty acid of rhizosphere soil was sampled and analyzed to understand the change of fungal
community biomass, and the composition and function differences of the fungal community were analyzed by high-throughput
sequencing. We also discussed the key environmental factors affecting the rhizosphere soil fungal community. Results show
that; (1) compared with CK, the content of phospholipid fatty acid and alpha diversity of fungal community in the
rhizosphere soil of BDW and BSW were significantly reduced. Beta diversity and community similarity analysis showed that
there were significant differences in the rhizosphere soil fungal community between BDW, BSW and CK. (2) The relative
content of Basidiomycota decreased significantly and the relative content of Ascomycetes increased significantly in the
rhizosphere soil of BDW and BSW compared with those of CK. In Ascomycota, the relative content of endophyte fungi in the
rhizosphere soil of BDW was significantly higher than that of BSW and CK, the relative content of saprophytic-
ectomycorrhizal compound fungi in the rhizosphere soil of BSW was significantly higher than that of BDW and CK. (3) The
contents of total phosphorus and total potassium in rhizosphere soil were the main environmental factors affecting the
transformation of the dominant fungi phylum from Basidiomycota to Ascomycota in the rhizosphere soil of L. gmelinii after
severe burned. The contents of total carbon, total nitrogen, total phosphorus were the main environmental factors that caused
the differences in the composition and function of fungi in the rhizosphere soil between BDW and BSW. The study is helpful
to understand the structure of soil fungal community in the Great Xing’an Mountain forest ecosystem and has reference value

for the maintenance and management of fungal community diversity.

Key Words: Larix gmelinii; rhizosphere soil fungal community; severe fire; phospholipid fatty acid; high throughput

sequencing

PRI R ZE A S A, R BRI S M R B i e T e e R | R Jobe ox A ek
AERMAE S RGOSR A B AR A e AR AR 3 R G R TR R R e L Bl o R R
FEAEY BB A Y T AL S, R RS T me R RGHE Y of 19 B P S Y 0 4y
FHURR , B REVE AL S DI RE R JCBe T4 5 LRI i AR Y e b . A RE S A AR 28 AR L
SEHERY AL BT R AW, SCRT AR Ay 23l 28 o e 38 e R T R e e ¥ BT A T i AR BEL A
TR TS IR AP 1 35 53 i 2 50 W T R LT , AP0 U8 9 00 I R iR 2 0 I 2 LT
PR, PR, YA B KCBE B S, FLBRE R O AR5 T RE L 2 2 IR L A SR T A S L
ZEV A SRS A AR A A A TR DG FE SR L ™ H A B T R DO S KA AE L
G A EEEE R AR BRI S B R AR BR AR AR PR R AT AR B S DG, B TR PR
RGBT FORE S R B 3 S e KT YIS A S TR R AR AR R AR S

RGP 2 R BRI B S IXC, 2 B ) R b b o JBE e 7™ B A AR X 22— 2% e i I Y (Larix
gmelinii) AFAFL( Pinaceae ) ¥ MHAJE (Larix) FeA M FEMERE # , ABE R &, S 020K DX 1L 3 AR M b
T EERRN T ORI N VR IR 1 A R S S KGRI FRARAE 25 R G 1 DG B, % FR T Ak
M A= B R T S R RO R b i A SRRV A BT SR K S T
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23 1 WE S H R ORI L DS B AN ( Larix gmelinii) WRPR 3R B A BEVE TS 9401

TR AREBITE T KGRI s 2 22 9 A8 - M R O ) AR A 34 | 2 3 S5 R IR AR I 7 PR 7 VA TR T 2K
PETIR b 222 Y I - ST 5 A TR R A AR AR A1 5 KT T Ao A A O e UK R S R AR T
B BE AR [RIR S AR BR 19 04 22 V8 A bR 1S O P 5 A I AP B3 22 2 1) (R DL BB oe 4 LK Bt
MBI ARAR B L e WX R, BT H B KB i 2% 2 T A A ROIRAS 5 AR P - S BRI 7 21 S D REAH O
ABIFFE M AV S, MEAFA e il fa PP AR 1 %% JR LA B FUNGuild T2 [ IF Sl R At ik T 2 R VA 41
JAS D RERITR AT, Sy B JBE K83l 2 22 g I FA AR KRS S AR B 1 TR RV 2L A5 S REAR SR A IF 5 28
TE T HER

L5 LTI AW TEAE PN S RN R 22 W PR IX T B2 s i Hh e B b Kb A RS 22 5 i 3 R %
Ve A CRBERE SEAR T KCBEAT T A) S FEXT AR, AR IR i o 18 2% 25 A A R 3o BR COR e xet B, )
FHBENE AR W7 150 M T AR PR A S E R e AR W i i A2 AR, ol o v ol B 7 - B 1T ARPR R R
VR AL DB IR FT T L JCBEJm 24 22 v I FA AR RORES S AR PR 1 R AV LS D RE R AR G . B A
FRDR LA [P  8E J580 b % 2 g A 1) AR RKORZS T s me AR s S LR VR 2H A S T RE 7 ASBIETE s o B
JEE K5 Hl Y 2 i WA BRI S 5 A B (H R 2 2 25 I SRl

1 MRF*E

L1 AKX

AWFFET 2018 4 7 A BEHA SRR X 2015 4R 5B KCbg (BRIEA & 2 B 60% L) 1) 24223t
AR CKRBRIR ASRIRIE , TE A1) | LA BT AR KR R %2V AR (0 B ST 5 DT e i, T 5 DXt
FHARFR A 122°25756.46"—122°26'3.68"E,50°59'22.63"—50°59'26.71"N , i & 913m, %M X [ K = 450—
500mm , AEX~5.4°C, FIELIERE SR LA AR T AR S R A 75% , B O 2 v R
(Larix gmelinii) FAKE( Betula platyphylla) FEFH5 ( Pinus sylvestris ) %

1.2 FEHLEESE S RAE

WAL A i S0 KRR 3 N 22 T R A R A Hh A U A R B LA RO B AR S 6 20 A o K
Hrpobe Bz B 3 50% H AR BEAT 244 Az S F ) 242298 AR IE A K BeAt ST K ( Burned dry wood, BDW) ;%
W B A BRI 75 (< 20% ) (E R AL A 2 48 AR S I (14 2% 22 V5 A B ic o K B8 A7 16 K ( Burned survival wood ,
BSW) . TEHEE KGRI AR 4JE %22 I A A AR RS BB IS 20mx20m BYRE DT - 55— FE DT RS k3%
HULECIT (100m LAIN) | FETT N 478 AN 22 5 JOREAE ST A 5 25 AN RE D7 BRI 37 h G (100m BASR ) L FF
TS TEM RN KGEAEIE AR o RIS, 26 R OB A X HEARE P 52 20mx20m XS BEFE 7, #2568 — AN HEJT
WIEIR IR S A 9 B TESS AT IN B IBCKBEAFTE AR 9 B ZEXT BEAE T N B 9 BRAE JCIRZS REF IR K
PeXFIRA, Z5 b R 27 BROGZ AL  Hofl i AR — 2,

XF 27 BV AR AR PR 138 (0—10em ) AT RAE . SRAEHT, Jod0 25 IR A B 454, T8k
BAZ LR BIDLETE AR ORI AR , P TRIE PR £, ARGV AR AR PO AN 7 Bt R IR G — e,
VE R TZ D TE T RN AR PR 38R 5, B 865 2mm 05 T 4°C VK& BB R A7 7 I SC e %, IGRE 4%
S - RERAE T —20°C UKAE T THENENE W2 ( Phospholipid fatty acid, PLFA) . 133 DNA BY4RH, % —&B5 +
FEF TAR PR L g 5 A o A% 00
1.3 MR PR B S o R DR D R i

A O s Ok K R AR A TR e, 18 pH (ER R BT (K H 15) W,
T S EVA iR TR A SO e, b S R iR T GG I i 1CP-OES Bl | T 3ol
TR FHBRIR Z AR BOT HI 88 oG BE T v | s R B R i BIOE I 2

FIEBEAR R MR AE I A L (1) BB B 4g VR 1 (32 100 B I 3.6mL B ARZE w3  8mL HEE 4mL
A7 B 10min, 7% 1—2h,25000pm/min B0 10min, RN 4mL 5407 3.6mL BERRZE wige, 1R 21, 4%
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JE R GEOG) WORE TE A, BT (2) 508 AT 70 PRI BE B 5 A4 W T R i, TS 07 i D A
FE o I 15mL PYER A AL i 10mL BB (g 2l ) Ao A e A, G A, /AR T (3) F R Ak . FH R -
2R (11, v/v) I WA T IR 28 2, I ImL SR AL B (HFBEVEV ), 0.2mol/L) |, 12, 37°C K IR
15min, AEEZEW, N 2mL E05-1EC %8 (1:4,v/v) .0.3mL BEEZ (1mol/L) . 2mL #4li/K , IR %4], 2000rpm/min
B Smin, WE FEIECSEAH, I 2mL S 05-1E 48 (1:4, v/v) AR, & IF PR IO IE O b, &
SR, -20°CHRAF . (4) EALINGE  H 19C N AR , 38 28 SO G5 B BEAR AR D7 R FRAE B , AR 4 N AR T3
i, B nmol/g FoR o ARYEE & 3 SCHR T A BRI IR Wi ER AR08 ), X BB (18:206¢, 18 1w9¢) A
RERE TR & A TRAE
1.4 PRI DNA SR B ITS FEpH 414 Sy

2T T AR B - ATV R TR A 100 H i AL 2R, SR Qiagen 14 DNA 42 B £ ( DNeasy
Power Soil Kit) %F2%4 V% HAMR PR 13834 T DNA fli#& . BRI DNA 3% % [ 3835 WA ml AT B R
Bt PCR 9" 3% Fi 4li {1k, B ITS 5| ¥ M. ITSIF ( 5'-CTTGGTCATTTAGAGGAAGTAA- 3) il ITS2R (5'-
GCTGCGTTCTTCATCGATGC-3") , PCR ¥ K/IME 300—500bp Z [A] , llumina WM ¥ ,
1.5 AWE B2 b K b 2

K Qiime2 A (qiime2 2019.1) XI5 J52 4 B4l 647 A= W% S8 43 H7 - A AT DADA2 XJ R LU 47 T
P2 AR OTU AR RN F A, i e HAE Mlumina 075005 o T4 B 4738 700 3 )5 A4 fa] phiX 351,
A itk B AP A, 0 A5 B 00 T 264 T B AT AR s o A, A ) Ah B 5 R s B It 2 2408 T F- 2%, OTU
B H # TR, REAS AR BN L REVR AR B E AR E AL S 19 OTU R4 Ak R AHXS £ B, M\ Unite 17T 2%
HREEIRE sh_refs_qiime_ver8_dynamic_02.02.2019 HF L X}, 7E Qiime2 H |25 Naive Bayes 732S# , i 1M X
A OTU AT RERIF A FA0 M T AL . I Qiime2 T o ZREMEFE S (Chaol 8%k . Pielou ¥4 ¥
TR R ED) , i R 1B T vegan i 173 F Weighted-Unifrac B 25 1) 3 A % 29 BT ( Principal
coordinates analysis, PCoA ) HLHCASREH EL IR BETS 1Y B L AL IF UEA T BEIE AH LI 20 A ( Analysis of similarities,
ANOSIM) 7' 53t LEfSe( LDA Effect Size) /347 5-4% 20 18] 22 4 A (LDA BRI{E-N 4.0) ' ffi il FUNGuild %}
R 31778 37 7 3 (Trophic mode ) 5 IIHERE ( Guild) R 4100 i B SPSS24.0 X AR R A HE R AL PR R B
RERENTIR | FLRR 7% ZREPETE 8 AL S D Re A 7T B R 28 Uy 22400, LSD 7 ik WA Il Z il i 25 S, il
H R1ET vegan LT TUA M1 (Redundancy analysis, RDA ) #3552 Wi AR R - 38 10 1 1 1] AH 6 = B % 3 2224
BT it Pearson AHSEME S M B B R AR SRS AL VE A AR G E BT A i A Origin 9.1,
R 3.5 1AL,

2 HREHS

2.1 KBEIEASFEA AR 242 P5 R b 3B AL M I 5 L A B IR I I R 5 &

HRPR B PE TR UNSR 1 U7, Kpehli S AR5 KA 76 AR PR 1 8 R0 2 5 il 2 v TR Oex BRUR (P<
0.05) , [H KB ST ARG KOFEAFTE A R 3 Sl 5 22 S I A IR 3 B KO o KObe Al St AR AR B A 4985 350
Tt 2 T AR KX AR (P<0.05) , SVER 5 i b IR T A KB XT BER (P<0.05) | 1 KBS AE I A AL | L
B SR KX ARSI B 225 . WAL, KBRS AR 5 KB A7 30 AR 48 pH B K& Bk A
BA B SR K AR AR EESR

HRPr A3 E R B IR TR & AN 1 R, FHER TR KR X BEAR , KA SRS KA I AR P 5
BRI AR R 2 & I R AR (P<0.05) , H K Beth 37 AR MR PR + 35 BB 85 IR IR 05 R & &t W 35 I8 T K e A7 6 K
(P<0.05) .
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R1 MNERARERREH AN T HE I RARIR T EEE R

Table 1 Physicochemical properties of rhizosphere soil of Larix gmelinii in different growth status after fire

12 j‘t‘ 73y 110 A~ E=N
KRS ML K TC/ TN/ AN/ TP/ AP/ TK/
Growth status pH SM/ %
(g/'kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g’kg)
KIEktisT AR BDW 45420082 32.96+0.03a 4.41+7.55a  2.56+024a  98.78+11.03a  0.66x0.75a  4.92+0.63a 20.59+0.71b
KBEFFTHA BSW 463x021a  2933+0.03a  60.55+13.10a 2.52+044a 117.00+13.84a  0.76£0.10a  3.56+0.15b 22.20+0.71ab
A KBEXTIAR CK 4.63+0.14a  30.08+0.02a  45.71+693a  1.98+027a  92.56x164la  041x0.03b  2.74+0.12b 24.67+1.48a

BDW ; K BEH 37K Burned dry wood ; BSW : K BEF7HGE A Burned survival wood ; CK ; A K BEXT BEA ; e HpEE R H e hrvfEiR 22 |, FREAR RS
Jab 1) 22 55 4 3 (P<0.05)

22 KBEJEA RN A ROIR S 2 4 v AR AR B - 338 TR

BE ZREVE ST ol b .
BRI ) o ZREMEIE 2 R, B 3 [ I
TFok dPert BA, KPR A S doBe e AR L2 S [ \
FREDE Chaol #5%50i H FE1T (P<0.05) , {H Pielou 1% §§ 5|
BERAT R BB, KB AT R S 5 |
EETRABIIR (Pe0.05) AR A E FE |
R AEVEAEHOBAT R A £ [
SURIRES B AR RS R I 2 BR,  § 2f
P HE AR 0 38,0896 55 17,000, S, ©
R AT A 55— I 0 T 20, 07 et o 53 7 g
R KB AR TR ok [, £ %3 %
B A LSS — T B Sk T KB I AE =% <5 b
S35 HEFE B TE SR AT R BRI ROAT L 5 - :

Br (ANOSIM) 558 7, KPR SE AR | KBEAFTEA AR Kb
X REACHR B - 38 BRIV AP P il 3 22 5% (P<0.001) wam
23 J(‘}»}%EXEHE{(#(?& E@%ﬁ%ufﬁﬂﬁ Bﬁi%g% Fig.1 Fungi PLFA contents in rhizosphere soil of Larix gmelinii
VRN L T RE 22 57 in different growth status after fire
MEFE KBS IE A A AR A DS P AR PR & R b 1) 22 52 1835 (P<0.05)
I AL S AR 2 2230 N B OTU, R 8 1] 21
9450 H 87 Bl 146 J& ., E A 1A AHXT a1 3R 3 Fron, AR KB Xt BOR AR Br 3 40 1 3 1)
(Basidiomycota ) AALFGE T (AHXTFRE 60% ) o AHEL T A KRR R | KB S AR 5 KCBEAE 16 AR BR 1 45 rh
1711 ( Basidiomycota ) #HX 3 B 3 BRI (P<0.05) , B3V T 155728 0 FHE B 1] ( Ascomycota ) , AHXT = i
FETHE (P<0.05) o KBRS ARG KBAFTEH AR FLEH AN FEEAAE R 255

E1 NREAEERREHMREMRIRER T EE A BRI

®2 MNERAREKKRESHHMREMRIRELEEEFE « S

Table 2 Alpha diversity of fungal communities in rhizosphere soil of Larix gmelinii in different growth status after fire

ARRE Chaol $5 % Pielou 3] TRZFEERE R
Growth status Chaol index Pielou evenness Shannon-Weiner index
KBEAHSLA BDW 124.67+4.73h 0.61+0.03a 4.06+0.16ab
KBEAFE AR BSW 102.20+8.53¢ 0.54+0.02a 3.62+0.18b

KK BER A CK 153.96+5.21a 0.59+0.02a 4.33+0.20a

FrP B PR e bR 2% SR AR AR FAL B 2.5 88 3 ( P<0.05)
LEfSe ST 45 51 M R GER E R UNIE 3 BT78 76 LDA BI(H N 4.0 BB 2253 550 T, KRA LA KBefE %
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AR R IR AR A 2 S A7 A 035 22 57 I R R A

214, g 26K BA 10 4, BAAEREE RN L BEEMIBMEAAT R=03385 P<0.001
A 8 175 37 7 X (Trophic mode ) 5 T fE #f § 050 | o JhSHEA
(Guild) Q57 BEA N 4 Bim . RKBEXIEARPR L = s e
B RWERER AN EM BTET 5| .

( Basidiomycota ) W) 1 < J& ( Hygrophorus ) . 21 %% J& %

(Russula) 22 BE T J& ( Cortinarius ) 1 4 4= TR AR LA ii‘"% ol v -
WM B T AR hi A S KB A (P< B | wehot, -

0.05) . bkt s AR 4 b 0 U A - s et

AR B 5 S SR A, SR T T e rcon s

( Ascomycota) i Leptodontidium J& . Phialocephala J& 4
" B |, Coniochaeta J& T35 1] ( Ascomycota ) B 5h#)
oS- ZE R A - AR A DI BE LA, X = B AR X
JE Y 28 T K BEAE 6 AR5 AR K BEx BROAR (P<0.05)
KBAFTE AR B v B R O A R R DL R A B S B IR O, Ko, TR
( Ascomycota ) B B L H & ( Trichophaea) NFEJEH:-IMEFRE G INREE A, Calyptrozyma J& A JE H: -4
RS B D REECTAT , 3 WA T O RE RS = B 28 8 T OB ST AR 5 R JCRe R IR (P<0.05)

2 EEH% B SHMTARIITAREEBEMUES T
Fig.2 PCoA of beta diversity and ANOSIM of rhizosphere soil

fungal community

£33 MNERARERKENHZEMHRSEKFTRELREFEREAKR

Table 3 Composition of phylum of rhizosphere soil fungal community of Larix gmelinii in different growth status after fire

HRARAE THEWI] HFHEI HoAth 12 AN BE %
Growth status Ascomycota Basidiomycota Others Unidentified
KPR SEA BDW 0.83+0.09a 0.11+0.04b 0.0032+0.09a 0.05+0.02a
KBSAEHE A BSW 0.71+0.03a 0.10+0.01b 0.0033+0.03a 0.18+0.03a
A BERT A CK 0.34+0.08b 0.60+0.09a 0.0031+0.01a 0.06+0.04a

FABTT 25 10 5 T BT ( Chytridiomycota ) | W] ( Kickxellomycota ) | WA ( Mortierellomycota ) | EEIT( Mucoromycota ) | (&=
(Rozellomycota) 4 B[] ( Zoopagomycota ) ; & HEE K I (H £ hRifEDR 2% , TR R R AL 3R] 25 5 il 3 (P<0.05)

R4 NERARERREHHNREHRRE L EAHEEIIEE

Table 4 Functional groups of rhizosphere soil fungi of Larix gmelinii in different growth status after fire

& EEVEN Ul4ics KBRS A KBAFHA RIBERT A
Genus Trophic mode Guild BDW/% BSW/% CK/%
Hygrophorus Symbiotroph Ectomycorrhizal 0.6+0.01b 0.04:0.01b 33.98+0.18a
Russula Symbiotroph Ectomycorrhizal 0.26+0.01h 3.96+0.03b 24.79+0.12a
Cortinarius Symbiotroph Ectomycorrhizal 0.02£0.01b 0 5.20+0.03a
Inocybe Symbiotroph Ectomycorrhizal 0 0.12+0.01a 0.16+0.01a
Leptodontidium Symbiotroph Endophyte 48.18+0.11a 22.01+0.12b 1.06+0.01¢
Phialocephala Symbiotroph Endophyte 6.05£0.02a 1.16+0.01b 1.56+0.01b
Trichoderma Saprotroph Undefined Saprotroph 0.29+0.01a 0.08+0.01a 0.02+0.01a
Dung Se h-
Trichophaea Saprotroph-Symbiotroph e dprol'rup 0.12+0.01b 19.45+0.13a 1.19+0.01b
Ectomycorrhizal
Wood Saprotroph-
Calyptrozyma Saprotroph-Symbiotroph . 00¢ SApTO 'rop 6.07+0.01b 11.38+0.05a 0
Ectomycorrhizal
Coniochaeta Pathotroph-Saprotroph- Animal Pathogen-Dung 6.67:0.01a 1.60£0.01h 1.05£0.01h
Symbiotroph Saprotroph-Endophyte

Hygrophorus ; 8648 ; Russula ; ZL 35 ; Cortinarius ; 2B 15 & ; Inocybe 244255 ) ; Trichoderma ; K5I ; Trichophaea : 1 T4 /7 ; Coniochaeta : 4 572 & ; Symbiotroph;
FtA: 7 Saprotroph : Ji§ £ 71 ; Saprotroph-Symbiotroph ; /i 4 -3t:£E 4 ; Pathotroph-Saprotroph-Symbiotroph : J5 J§i-Jf 4 345 % ; Ectomycorrhizal : #ME 4R EL i ; Endophyte : P 4=
L ; Undefined Saprotroph ; <& S84 LB ; Dung Saprotroph-Ectomycorthizal ; 28/ A -41 A4 B R EL 1 ; Wood Saprotroph-Ectomycorthizal ; A 8 Az -4 B AR EL T ; Animal
Pathogen-Dung Saprotroph-Endophyte : 8l 5 Jii-3& i 4= - 4 A= LT ; R P UE R P I E bR 2, FREAR R R FALFER 2 57 183 (P<0.05)
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B KB SIAR B kB I R KR AR

d
C g 0
— o @I
o \ ‘ w \W/‘ //”l’.\ 9
~ Q ‘ | il
, '9\ \\. O @O—0 .,/ W//// S B a: Calyptrozyma
< ... \\\ Q° O // o I b: Leptodontidium
pJ Q \.. K o O © R I c: Phialocephala
K \\ .' @) ? .o‘// o I d: Vibrisseaceae
= e.\o o Q e © G '.// “. B c: Trichophaea
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Fig.3 LEfSe analysis and cladogram of rhizosphere soil fungi of Larix gmelinii in different growth status after fire
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Calyptrozyma J&FIX F 5 Bk BB & 235 IEM 2 (P<0.05) |, Trichophaea J& , Coniochaeta J& FIXT =F B 5 4R
PR A S A O A AE 2 ARG

x5 HEHRRBEMNFESTEENERMOBEXREY

Table 5 Correlation coefficients between fungi genus and physicochemical properties of rhizosphere soil

J& Genus FRTHEE pH  FoKE SM ik TC MAETN  HAME AN EBETP AR AP S TK
Leptodontidium -0.147 0.202 0.205 0.183 0.365 0.491* 0.413 -0.267
Phialocephala -0.030 0.440 0.580* 0.527" 0.004 0.145 0.212 -0.449
Trichophaea -0.042 0.274 0.356 0.455 0.257 0.213 0.119 -0.375
Calyptrozyma -0.230 0.014 0.518* 0.455 0.381 0.495 0.098 -0.263
Coniochaeta 0.067 0.374 0.308 0.357 0.117 0.178 0.360 -0.290

Ferf o« FRAHM R, P<0.05

3 it 54£iR
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REATR 1 2422 P A AR B T 3 EC BT V& i Wb =5 5 LB X Ah O3 A 181 50 JBE 7= A 5
3.2 FLAHETE 2RO Zh RE S AR LA S A5 A 15 i B

AHIFFE H 242 T AR B I BRI T 12 L2 R[] ( Ascomycota ) FIFH T[] ( Basidiomycota) K 3, iX 5
O R4 EH MR+ LT REE (ST 45 R — 80 . Horh #1718 1] ( Basidiomycota ) % 548 3 4E TE 1
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YR T Leptodontidium J& WA K s VE S Phialocephala J& 173 AL | Analie %538 1o 736k 52 56
WF5E 5B Leptodontidium J& W75 EAEYI 5012 , 5 Phialocephala J&BIFEAF 0T LR E G kg =28,k
AT G AR P 358 FP AR T 32 B i 2 I K B 8 & ( Trichophaea ) 5 Calyptrozyma J& MG - E R ST EH
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595 BRI A KRS L SR A DA G BRI S0 A B R A 1 1 A S 3 YA
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TTF R ESRRME B AT L OBl ST AR5 KOBEARIE AR EL IR (2 SR A7 25 57, OB ST AR AR B
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