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Abstract: In order to understand the diversity of culturable cellulose-decomposing fungi( CCDF) ,ten surface(0 —20cm)
soil samples collected at the altitude ranging from 960m to 2900m, in Gaoligongshan Mountain, where are the key areas for
biodiversity protection in the world, were studied. Cellulose-decomposing aerobic fungal isolates were obtained using both
Carboxymthyl cellulose-congo red (CMC-CR) plates and potato dextrose agar (PDA) plates from the soils. Polysaccharide
hydrolase ( Endoglucanase) activities of the isolates were determined by liquid fermentation. The plate counting results
showed that the numbers of the cellulose-decomposing fungi (1.1 x 10’ —1.4 x 10°CFU/g) from lower altitude soils were
higher than those from higher altitude soils. The correlation analysis showed that the correlation is varied among culturable
cellulose-decomposing fungi and the ecological factors. The quantity and diversity of culturable cellulose-decomposing fungi
in these soils are significantly correlated with organic matter, total nitrogen and water content. In addition, the quantity of

them are significantly correlated with temperature and altitude. Different plant community and human disturbance have
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effected on the quantities and diversity of CCDF. A total of thirty five independent isolates belonging to 15 fungal genera
were identified by both morphological characteristics and rDNA ITS sequencing analyses. Aspergillus, Penicillium,
Stachybotrys , and Chaetomium were the four dominant genera, to which the isolates belong. These results will be important

to the further studies of diversity, genetics of cellulose-decomposing fungi in Gaoligongshan Mountain areas.
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SRR KPR AR E B RS, AR R LY R RERZER P A REME . &
HARA , £ e R W RAE Z R AR W 3L [RIVE T T 8 o0 Atk A\ 3 BR ROBR R VBN , B — BP0 4 ol R e A A
BEA S A R, ST R R YRR, AR E T BARAR NI A REEE" . BRFTLMTHE
Pt g B AT LU, B L R LAY SRR B B R RORMRE FENAE S, RPEE
Yy ZREPEOR Y B R BRI SRR DB, g o “ AR R . EXNER M FEEEYSHENE
PErp, 1R A R R ER IR — B RHSIE . APR B ER VAR B F2 1 F0 tDNA ITS J5751) 4347
FB L R R TIUR RIS R PR LR A AR AR E SR RGER T HTHR, R %
IX PR T 4 R BRI A R P B RE T , e 3RS — U W AR N AL
1 #R5HEE
1.1 BFFRb Aol 5 kA

BF5E #h 5 (98°42724" ~98°49742"E, ,25°16'08” ~25°17' 57" N) N T oA B R R ILEREZ BREF X, 4
B2 RGO B AE SR IR R A R R SRR, ORIEER 5 /Mg 3R00 BE , FE MBI BE R B 2 M
H, St 10 DML B TR . MR 960 ~2878m, A K/ K 20m x 20m, FEHAL B MR AR FIF
PR 1, B3R 3 SER 3 IRER , FESAnEHL P L S” TR AR AR B 0 ~ 20em 1R & L4 K5 HUT
) AR R A KB O R OIS E Tk iz 2500 %=, R EiR, +5%8ie 2500 =5 20317
TIEBAEYBEIE . BURERTTE] S 2006 4E 11 A4,

1.2 #5ps 5 FEEHI A

B HL 4R (CMC) RRLWFRE S WA E % R DR EE K33 (PDA) . PCR
WA k& E ABI /2 E] GeneAmp PCR System 9700, Tag DNA Polymerase 2831 fff FH 157 #7287 Promega 7= i o
1.3 TR B AL AT

PR B - S it o] U B BB, Y 50 R A T RIPR AL AR i 8 5 4 b 28CHEIRMBIE B R 5 ~7d,
TR R R . PRI R RN B PDA RS 20Tl R BRI KM R A E R ORI AiE . A
Leica6000B 34 BEE H 4 A Ml T o BerhalBg T B 4 8 #5372 ,28°C 200 o/min R %15
7% 96h W2 3R A9 CMC B (VT B m S ) 1.

1.4 ITS 7304 1 Ko br

(1)PCR ¥ B4 ELH ITS FAMFFDFIF  ARHE SCHR' SR BCEL B 2L 5 41 DNA, PCR ™8 ITS 3407 514
. 5|8 ITS4:5'-TCCTCCGCTTATTGATATGC-3’ ,EF3R :5'-CAAACTTGGTCATTTAGAGGA-3’, PCR "3 2 v/
AR N S0uL, & 10 x i (Mg®* 20 mM ) ,dNTPs 0. 2 mmol/L, 5|#) 1 umol/L, Taq i 5 U, %) 50 ng,
95 CHAEH4: 3 min,94 CAEME:45 5,53 CiB 'k 45 5,72 CHEH 1 min, 47 35 MER, &5 72 CLEMH 7 min,
Ha 7= (2 600bp) 28 1 %0 B HEARBE IEE FL UK 4325 , DNA JiE [ Weiatn] & 4iifk B i Fr B, Xof [B1Sc 7= 4 6 47 X [ )
F7 I B A ) TARE AR R 55 PR B 58 o

(2)ITS 43 FFH 20 ¥ € 45 B /9 ITS R 43J7 5] ] DNAsp 4. 0 version i & BAE B HH, I 5
GenBank %4fg P2 b i 4% 1 BR )5 51 #£ 4T BLAST 4347, b 3R BUR B 1 1TS J7 3], F§ MEGA 3. 0 version H1 )
Kimura-2 i+ 8 ZFER 2 718 , 7 Neighbor-Joining ¥4 R Gt #EALA , B 8% (bootstrap ) 27 1000,
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F1 HHERER
Table 1 The basic information of study sites
FEH S b1 A R R EERYR R (m) R: 2]
Site No. Geographic location Vegetation subtype Main plant species Altitude Soil type

98°49742" N

1 25°16/08" R SUES TR U BT ARHT 960 CTAR:

2 Ay THMGRAEA  HHETAHT 82 W
98°4825"

3 2591716" Ay EX 1374 o1 e
98°48/05"

4 25917"18" Wi SRR o 1381 o1 e
98°47'39" e Rt kR A, R L #5, 7

5 25°17'57" ﬂéiﬁ{]ﬂ (] gg’dﬁn‘l_ﬁ n_r%[)_(] 1987 %g*:i‘_:jg

6 T PRSI LR, AR LA 2021 Hem
98°4524" - A PR A AR,

7 25°18/03" o LR P 3 S5 A A 2486 hele

8 S URRENSRILR R, P 2511 S

9 T PRSI TR, B 2860 S
98°44'35" N e TR KGR, £

10 2591726 TR PR AR it 2878 Pk

FHITAFGFHEMN dry-hot valley sparse scrub; T A Hl maize field; BNJEM coffea forest; I ¥pH H 4% M #K semihumid evergreen broad-leaved
forest ; F LI M 5 4% FF H- Ak mid-montane humid evergreen broad-leaved forest ; H 1117 M # %% & Ak mid-montane mixed evergreen broad-leaved forest;
TR & R TR 32 Ak cool-temperate coniferous and broad-leaf forest; ] ¥ Terminalia chebula; 4y H F Phyllanthus emblica; % Xl C. glauca; Wi
Coffea; EK zea mays; [ M KARIE Lyonia ovalifolia; 1R 11 #% Castanopsis ceratacantha; /)N M- X Cyclobalanopsis myrsinaeflia; ¥ B8 Quercus
variablilis ; 2ILKfi Schima wallichii; FFSAEE Lithocarpus leucostachyus ; *6FG fikk L. fenestratus ; =4z MF Craibiodendron yunanensis; f5111#% C.
delavayi; ZWKE3E Skimmia inultinervia; z=¥i4kA% Tsuga dumosa ; JEIEAIFE Lindera obtusiloba ; #3413 drab-red soil ; ##73 drab-brown soils ; F3
brown soil ; ##3E yellow-drab soil ; #4533 yellow-brown soil; JK#74 grey-Brown soil

1.5 ZHAMESHrSHERES T

FRYE T 15 2 A B8 MR AE AL b P 1 43 457, i Biodiversity Professional ( version 2 ) k{411 % Shannon-Weaver
index(H’ ) ZAEMEFEE, I Jaccard FEEGTHEE 7 EERT 10 DMEMBFTRIE 04T, F SPSS(version 13.0) #17 &
2 VR I B AH RS HT
2 ZR5H5m
2.1 PEREEAREE

bR IR | 13 pH (E . &K & NP K AR K 2, HRHERF S MR, T EIEBCA 0. 62°C/
100m, +3% pH fH 4. 64 ~7. 62 (KK T IE P RIRE, RIBR MR, HESKE 14.8% ~47.5% ,fRIGK
BER TR, HEPRASEN1.02~9.02 g/ke, EA R R (H 1 IAEHK 2000m HJF IR AR, R
X SRR TREREX ., TELPEENHIN0.51 ~ 1.74 ¢/ke, R 2BEE B iR , 8K 2000m 17157k
MIRZ , FIER IR 15 £35S BRAL; TS S & 3. 19 ~21. 80 g/kg, ik 2000m LT HHE i
Briedh 9 Sh, £ S BE R, REHM O £ S EMRMEREMA S B &S, DIEAVRES &R 16.07 ~
212.10 g/kg, miBRIFIR AR LA VLR & B U B S TR R R ok FEM , "Rt R A
2 ARSI ESS B3 (P <0.05),
2.2 ARG FRPEMRLT A R E A TS B

FIH CMC WIZRELLFAox 10 DMEIERZ T3 b I A R AR AT A R L TH IR P (R 2) L4 R R
ARG RAE T R A RARBERBE (P <0.01) ,EEM 1.1 x10° ~1.4 x 10°CFU/g T+, K
TP X ] B SR AT 4E R R E R B R T RB RO X . ] B R A 4 R S LIRS I 7 T A
RKMEHT (R 3) , RAH SRR E RS KE  EERE AR AR BEMLK(P<0.05),5 1%
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pH EAHRMERR (R =0.547) , 5 1328 (R =0.030) (&8 (R =0.321) FEHMRIEB /.

R2 HMSEREBAEREEHE
Table 2 Characteristics of soil samples and quantities of the cellulose-decomposing fungi

B K (%) oH i Hui (°C) AHLB £ B0 X ek AP 7 41 3 LT B
Site No. Water pH value Ground ( g/ kg) (g'kg) (g'kg) (g'kg) (CFU/g) ‘cellulose‘-
content temp. Organic matter ~ Total N Total P Total P decomposing fungi

1 14.8 7.62 22.45 16.07 1.02 0.96 10.10 1.0 x10*

2 22.4 7.06 20.7 18.33 1.20 0.78 4.92 1.4 x10*

3 21.1 5.03 18.95 36.56 2.11 1.74 21.51 5.9x10°

4 22.7 4.86 18.73 32.07 2.02 0.97 21.80 1.1 x10*

5 31.0 5.31 16.55 74.31 4.17 0.99 12.63 7.9x10°

6 34.3 4.86 16.75 312.10 9.02 1.34 5.67 5.5x10°

7 46.8 4.73 12.73 123.54 6.81 0.56 3.19 1.1x10°

8 42.2 4.97 12.81 83.81 5.87 0.98 5.34 9.3x10°

9 47.5 4.64 10.75 192.69 8.04 1.00 5.05 1.7 x10°

10 34.3 5.11 10.48 74.20 2.51 0.51 5.79 1.6 x10°

®3 BRALUEBALRERNRASHESHRERTFHEXRAN

Table 3 Correlation coefficient of the number and diversity (H') of cellulose-decomposing fungi (CDF) and the environmental factors

FKE pH fH Hi HHLB

iz . 2R ] 25
]T-'l' !
i H Item Altitude Water pH Ground Organic Total N Total P Total K CDF H
content value temp. matter
CDF -0.721* -0.663* 0.547 0.770 ** -0.697* -0.697 * 0.030 0.321 1 -0.219
H' 0.389 0.695* -0.540 -0.328 0.784 " 0.784 ** 0.267 -0.584 -0.219 1

CMC NIPRZFAR B RS SrE, FEAB 6, BE, 56, 4565 10 MEMRIEE SR
342 P REVER AT AL ISR IC R A SE R A KA BB P HER, i e IR R BESE R, W X LU v
PEFTIH L , A 2 104 BRI IR BERE ™ BB AR ML AT 4E R B , X UL A KR 7> HL A RERE AR 4T 4E R AT AL R (H
HAT M. LXK LR RELT ITS FFHI50H, 352 35 FERFI]. HETLERIE, £EX 104 HREIA
35 FR e, ULRHER T AR IR TAHERIRR . Ferp i Wk 0 2RI IR, B AR BRI R A

WA= B R B R L , B 96h I R BV P CMC B J1 (3£ 4) 35 #REH CMC B J17EHE 79. 6 TU(H
PR 6) ~228. OTU(H#K 3) , FWMREFR AT Ko W0 BIAREEE J1AH 24K, inEidk 6(79.6 TU) , Btk 33(88.5
IU) , Btk 29(96.5 TU) , A A0 H—E0 0 EARR I T RAF HBETE J7, Horh DUBAR 3 B 1 i (228.9 TU) ¢
AR EIHIX 35 BREETE PDA 353725 (90mm I A GHBE (5 4) ZR7ARK, 4475 0. 15 mm /h (R 1)
~0.95mm/h (R 33) o #RTARA KR NG, AP 1, T —LE AR AR R AR U, ¢ 2 T R 33 X 4d
BRI, BRPR A AR K B 5 7 AR 1 JOAR S I , P B RE ) 3R B AR A T REAE O 2R 1, T AR K
TR A R R AT RE - BRI , AN ETAR 10 BB J735 207. 11U, T AR R BEAL D 0. 26 mm /h Bibk 33 A fE X
0. 95mm/h, TR S1400 88. 5 TU; Tk 3 AL BHE 1%
A K R4F (0. 65mm/h)
2.3 RBEE T

U BN ¥ B 22, NP IR UL T 2R N 41 DNA,
PCR 43 ITS J¥51] , 158 i B R/ 600bp (9 H 974

(B 1), X PCR ™y [l il fyr, 2645 2 35 25 207 51 Bl 1 ITS J#5) PCR 4
(GenBank accession No. EU301633-663, EF577235-238) , Fig. 1 The PCR products of ITS gene

M g4 FRARiE Marker I ,C 28 IR, 1 ~ 11 3R [F B
DNA ) ITS §"147=4) M represented molecular weight Marker
I,C was the control,1 ~ 11 were the products of PCR

2 ITS FFFUARIME T Z B (52 4) , I 10 MRE LI 73 B 2]
15 MR HER BB . 7055 NCBI U 2 A7
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FIBATELRY, R 4 WS X EREKRRICIE KRN ER, SRICEFIIHEUER 97% ~ 100% . HA i &
(Aspergillus) 75 % ( Penicillium. ) | #i%RFEE (Stachybotrys) TEAHEH P o0 A B, N R AR T 1L 3R [ R 47
HERER RIS ERE

F4 SEBE rDNA ITS FIEMESHT
Table 4 Phylogenetic affiliations of fungal isolates from the soil of Gaoligongshan Mountain

o ; =
hwe  PE ko, RmmEE B N e o e
D Taxon number Closet identified relative Identify( % ) solated activity(1U) (mm/h)
1 Penicillium EU301662 Uncultured fungus(DQ178937) 98 6 128.3 0.15
2 Ceriporia EU301634  Ceriporia lacerata (DQ912694) 100 2 105.7 0.17
3 Penicillium EU301633 Penicillium expansum( DQ267827) 99 9 228.9 0.65
4 Aspergillus EU301635  Aspergillus sydowii( AY373868.1) 100 5 152.7 0.18
5 Penicillium EU301636  Uncultured soil( DQ421263) 97 5 158.8 0.22
6 Myrothecium EU301637  Myrothecium roridum( AJ301994) 99 2 79.6 0.23
7 Aspergillus EU301638  Aspergillus oryzae( AP007173) 99 2 125.1 0.24
8 Chaetomium EU301639 Chaetomium globosum( DQ234257) 99 1 129.6 0.26
9 Chaetomium EU301663  Chaetomium sp. ( AJ279466) 98 3 154.2 0.26
10 Doratomyces EU301640 Doratomyces stemonitis ( EF029213) 99 2 207.1 0.26
11 Penicillium EU301641 Penicillium chrysogenum(DQ249212) 99 4 138.2 0.27
12 Stachybotrys EU301642  Stachybotrys echinata( AF081470) 99 2 175.3 0.34
13 Irpex EU301643 Basidiomycete from a bamboo( U65607 ) 99 1 217.2 0.35
14 Emericella EU301644  Emericella rugulosa( AB249002 ) 100 2 225.5 0.36
15 Stachybotrys EU301645 Stachybotrys echinata ( AF205450) 100 1 186.4 0.39
16 Fusarium EU301646 Fusarium proliferatum( EF577235) 99 3 152.6 0.40
17 Emericella EU301647  Emericella rugulosa( AB249002 ) 99 4 217.2 0.43
18 Stachybotrys EU301648 Stachybotrys echinata( AF205448 ) 99 1 165.1 0.44
19 Cordyceps EU301649 Cordyceps memorabilis( AJ488276) 100 2 176.8 0.45
20 Ceriporia EU301650  Ceriporia lacerata( DQ912694 ) 100 3 201.1 0.47
21 Stachybotrys EU301651 Stachybotrys chartarum( AF081469) 100 2 172.7 0.55
22 Stachybotrys EU301652  Stachybotrys chartarum( AF081469) 99 1 152.6 0.56
23 Stachybotrys EU301653 Stachybotrys echinata ( AF205450) 99 3 139.7 0.58
24 Stachybotrys EU301654  Stachybotrys echinata( AF205450) 99 2 146.7 0.64
25 Stachybotrys EU301655 Stachybotrys chartarum( AF081469) 99 2 165.1 0.68
26 Stachybotrys EU301656  Stachybotrys chartarum( AF081469) 100 1 146.7 0.68
27 Stachybotrys EU301657 Stachybotrys chartarum( AF081468) 99 4 217.2 0.69
28 Emericella EU301658 Emericella rugulosa ( AB249002) 100 2 152.6 0.76
29 Coprinus EU301659  Coprinus radians( AF345822) 99 2 96.5 0.77
30 Aspergillus EU301660  Aspergillus niger(NW 001594105) 100 7 158.8 0.77
31 Fusarium EF577235 Gibberella moniliformis( AY533376) 99 6 132.2 0.78
32 Cladosporium  EF577236 Cladosporium sp. (AJ971409) 99 2 198.7 0.79
33 Acremonium EF577237 Cephalosporium lanoso-ni; (AJ292396) 98 2 88.5 0.95
34 Acremonium EF577238 Fungal( AJ608962 ) 99 3 133.4 0.94
35 Aspergillus EU301661  Aspergillus oryzae( AP007173) 99 5 158.7 0.94

ITS FPBIl R G A T AT 4 R (B 2) R, BT [ 35 A BUF 51 R WRAR , Horp v — 8 31 #Ri (5%
A) 7 —1A 4 BRIE (5 B) o

A P RALR, o — 0 12 3R, BN )R T5 %8 (Penicillium) , #1558 (Aspergillus) , #RAUTTIR
(Emericella) M1 )& ( Cladosporium)4 /™J& : Ferp F &R 9 4 ARE 2515 4 FARH BRERRE—E, Lk
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K 9T% ~99% . HEBE3 1) CMC BE&S, ES
PV EEE(P. expansum ,DQ267827) Al H 99% , il
BIREM 4 HE 55 3 Ml T RAE—E, KPR 7
FIER 35 5K (A oryzae) RIARMIMES N 99% , B
30 525 (A niger, NW001594105) \Ftk 4 5%
Z % (A. sydowii, AY373868 ) 1y #H A P4 152k 100% .
BB 3 ME (B 14.17.28) 5 E. dentate
(AB248999) F11 E. rugulosa ( AB249002 ) iy A5 1Ll 14 A
9% , B JEAL 43 B8 B — Fh i, H 5B R E Ak
(AJ971409) F R ARIUTE R 99% o 75 —HEH 19 ¥Rk, H
g 10 #R(HERR 12.15.18.21.22.23 .24 .25.26 .27) K
H% RS B (Stachybotrys) , B 15 28k S. chartarum
1 S. echinata FHER 99% ~100% , 55 4h 9 B 43 5
5748 BB R G R RAE, AL 98% ~
100% . HA k34 5k BEEM T HRA L
B R B 0 L (AJ608962 ) AR M B 5 (99% )
S5HYBR N A& B E B & ( Gliomastix murorum,
EF495243) #8140 97% . BEHE 31 FIE#k 16 5 B ¥
7% % ( Gibberella moniliformis, AY533376 ) #H 12l ¥4 A
99% , 5 Bk 7 B B9 0 M B B Ry B Bk R A8 ( Fusarium
verticillioide) , B R AE 2 BKIE B W) Z 015 T B A
HHEESEERE, FEBLEAY, CESMERER.
ER 6 5 —Fh & I8 B B B ( Myrothecium roridum,
AJ301994) H 99% M LAk, Btk 8 M9 5H R E

Uncultured fungus (DQ178937)
Penicillium daleae (AF033442)
1(EU301662)

5(EU301636)

Penicillium expansum (DQ267827)
11(EU301641)

Penicillium chrysogenum (DQ249212)
7(EU301638)

Aspergillus oryzae (AP007173)
35(EU301661)

30(EU301660)

Cladosporium sp. (AJ971409)

16 (EU301646)
Gibberella moniliformis (AY 533376)

6 (EU301637
( )

Aspergillus niger (NW001594105)
4(EU301635)
Aspergillus sydowii (AY373868)
28(EU301658)
Emericella rugulosa (AB249002)
14(EU301644)
17(EU301647)
Emericella dentata (AB248999)
32(EF577236)

23 (EU301653)
Stachybotrys echinata (AF205450)
24 (EU301654)
15 (EU301645)
Stachybotrys echinata (AF205448)
18 (EU301648)
Stachybotrys echinata (AF081470)
18 (EU301642)

21 (EU301651)
127 (EU301657)
Stachybotrys chartarum (AF081468)
25 (EU301655)
Stachybotrys chartarum (AF081469)
22 (EU301652)
26 (EU301656)

31 (EU577235)

Myrothecium roridum (AJ301994)

19 (EU301649)

Cordyceps memorabilis (AJ488276)
Fungal sp. (AJ608962)
34 (EF577238)

Gilimastix murorum (EF495243)

33 (EF577237)
Cephalosporium lanoso-niveum (AJ292396)

L— 10 (EF301640)

Doratomvces stemonitis (EF029213)

Chaetomium sp. (DQ682568)

8 (EF301639)

Chaetomium sp. (AJ279466)

9 (EF301663)
13 (EF301643)
Irpex lacteus (AB079265)
Basidiomycete from a bamboo (U65607)

2 (EU301634) B

( Chaetomium) Wi B#R ( AJ279466 F1 DQ682568 ) A %5
R

7 B H) 4 R EE AR T 2 5 49 ( Agaricomycetes ) , H
FREERR 13 55—k T b 40 B SR 1 45 1 78 (U65607 )
FE A E (Irpex lacteus , AB079265 ) ) AH L1 18
99% , A RACH BFRAM BT EREK—F . MEE 2
Ak 20 555 —FhAR B %4 3 5L ( Ceriporia lacerate, Ceriporia lacerate (DQ912694)
DQ912694) AIfLLHES 515 100% 1 99% o Btk 29 54 oos _(zgfggggfg;f“”
£ 4= ( Coprinus radians , AF345822) #H{BI P Jy 99% ., Coprinus radians (AF345822)
2.4 ZHEMESITSREDT

Wt SRR H RIEFE N A AR BT S
FEME, 3BT Jaccard [ B3 5 98 VA RALFE b 7] P R £F 4
B MM, MRIE RIS 2] 104 BRTE (35 FhE) 7E4F
M) A TR AR HE (R 5) o R FRAREE
BRAEHE 10 Sh 43 6.7 .8 .9 B HEMETE B IR HE 1.3 1 4 WIBHK . ZHMRECS 5 EF A
KEAWRIA(E ) EBAERERE LS LEEKE BVURM 2R XY B EKFE (P <0.01),
513E pH{E(R = -0.540) Fi24f (R = -0.584) #RPEEK, 5+ 28 (R =0.267) Fl CDF (& (R =

P2 Neighbor-joining LRI FEAFLT e R B RER B
Fig. 2 Neighbor-joining phylogenetic tree based on rDNA-ITS
sequences of cultured cellulose- decomposing fungi from Gaoligongshan

mountain
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Table 5 The isolated strains and the diversity within ten sampling sites

W R Isolate ID 1 2 3 4 5 6 7 8 9 10
1 2 1 3
2 1 1
3 1 1 3 1 1 1 1
4 2 1 2 1
5 1 1 1 1 1
6 1 1
7 1 1
8 1
9 2 1
10 1 1
11 1 1 1 1
12 1 1

e e e
0 N N W kAW
—
_
—
—_— —
—

19 1 1
20 1 1 1
21 1
22 1
23 1 1 1
24 1
25 1 1
26 1
27 2 2
28 1 1
29 1 1
30 1
31 1 2 1 1 1
32 1 1
33 1 1
34 1 1 1
35 2 3
BB 7 9 6 7 13 14 12 11 10 8
H' 0.76 0.89 0.68 0.76 0.90 1.02 0.96 0.99 1.00 0.75

* JArESEL  Totall isolates; H':Shannon-Weaver diveristy index

3 g

ARG R R 43 B ¥ 57 5 o0 e B Tt LI IR BE 1) 10 i - S R AT e R R SR T T
BWF5E o FEXT A 4 R BB BE A TOFFB R A R R A R g S R A s P R AT R R E R A B
Z5, W AR IX 8 AT B R WA 2 2R R AR S B R RS R T e i R X, E AN Stk - g AT S SR Y
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BEKEAIRLALERASEEE HAMEIK(P<0.01),
HEEEEBEEMRK(P<0.01), XATGERH T (1)
IR AR IR R T8, 35 & E A W B3 (2) 4tk
FEWA &Y 58— B FE 0 F] B ARk T S Sedy S MR AR 1
GERAWIBER LT HOE% 1E 1999 AEHFT R R
BB 52 25 AV L R B, R G 3%, 7R —
RIS A MBS A . 0 50 100

FEdh TR 4 R AW E 2 I AR Similarity (%)
TR B R R . X IR LS B Y R RS AR 2 A
PEWFR G5 R B, A 1 S RUAH I M FE 4t SR — 2, 24K
FRMRRE 3t m PR 2 4 28 28 00 o e A T ) AR MR8 TR
HOERHE I o X F] BEBRAB M HEVE B 2 AR AR 0, SRR AR R B AL B T 4 4E R KW RPN G54 1)
M, HTAERBRE— R AR, FEI R P S S RIVEF AR 4 4 R 2 R ff WA=,
T EL XTSRS0 60 B A S SRR B S R B ) S RO U R /R o Kubartova %5 ZEBF 53 7R [F] ZRAAE B T £F
YR AR Y ZREVERT R I, SR A0 28 (728 £ %o 3 ik DT B A R 2808 B 2 5, (EL B R 4 A
238 B AN [] T i B 0 B AR A % EL R A IR R 2

TELT R VAR e 7 1 b, 2R 25 R BLLAB AR N AR R, B b AT AR K AR M Fh R B 2, i
B R A B AR, T LA CMC R BRIE R, A K A3, B4 R REEE . AR EIBLAA
CMC FAAF] T E R, AL CMC M —FRIE ] UK CMC RIZRELF-ARAE #0556 07 1, AR AD 13X — Bk
e T L T A3 2ok 3 WL TR Y A I P Al BT J 325 B B K/ CMC i ) #4790 25 1T o

TR B £ 4 R AR e O B R B8 AT — 85 - th 8 (Aspergillus) ") %5 8 ( Penicillium) "™ |
HRDIRFEEE (Stachybotrys) ') E 75 ( Chaetomium) ' K% ( Trichoderma) "' A& #1E ( Botrytis) '™ |4
JE§ B (white rot fungi) F148 Ji§ 1 ( brown-rot fungi) ' &, ABFIT LB 15 N8 35 thA W, K HE
(Aspergillus) .75 % ( Penicillium) %% IR 5 ( Stachybotrys) \F57555 )& ( Chaetomium ) W E i 3£31 20 ¥k, 5 54
BIRMREN 57. 1% , B TR R B TIL TR EMA AR EE R EER . CMC 53T 1 & & 2 H B8 Wik
3, E5—REA R HERET G MY R & (Penicillium expansum ,DQ267827) AN 99% , Btk 3 7L
RN R A FIERA 98 HRE R, N R 2 M o M R B 2R 1446 5 TR AT T IR AIBEAY

WA BRI S0 TR ARG  FERE MY M % hE R A" . AFRA
RGN B IR TES G EE TS JFH R , AMUE—ERE R TR B REMA 4R
HEMEHEE, £ 5 TR AR BRI BRI, g TS 55 £ 8 T ERE RS EHEEE, I H v ER G
Fr SR BOR B TR AR AT e R AR IR IR B T R At

(=}

— N W L RN 0 O =

B3 10 MEHEET Jaccard 35 RKE
Fig.3 The dendrogram of ten sampling sites based on Jaccard method
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