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102°78" ¥4k 2 700~3 300 m, SAEFER I . 45 MW, KBRS0, 4EHIE 0.1CL,1 A 18.3C.7 4 12.7C,
=0 CARRUE 1380 C ;K IAI , 4F B BB ] 2 600 h; TR X B, T FEZ 5 AR 2 T2 FRKE T4
A A K ZE Ny 120~140 dAFEFEK S 416 mm, ZHMIE WP T 7—9 H:10 HIRES 2 4F 4 H AESH;
FEzER 1592 mm; X P+ 25, B 40~80 cm; /K& 16.09% ~36.25% ;pH {H 7. 647~8. 363; 4 H 0. 682
~1.120 g/em’ s H AL 5. 100~162%,
1.2 HEWkBFELHHERGRE

T b 15 TE H R AR Ml R 2 A 2 0 0 I A AT YA L N 2 IO A R M 1 4 2R b, B B 2R S R
(Polygonum grassland) R E FHl (grass grassland) . 78 ¥ B (swamp grassland) Fl & 5 55 (Kobresia grass-
land) . F 2008 4 7 J v fa) R ] - HE ) Mk ANE & 2 fUBORE R I 0~20 em R 2 1 ARG R A TCH E 1
R4S A7 B P R B+ R AR L 1
1.3 ARG, BRABATBEILER

T 2008 4E 7 A 18 H .k Th 8 S 25 W 45 77 i (PDA 15 2 50 | Th 85 S el 1 9% 48 (PSA 3537 30 L KRB B
Jig 15 35 B RNy T IR — i I 2T B R DR R RS AR R A T AR R R 1077 A - M RV 4y B
PR ETE P 3 N LR E 25 CIRAENIESR 5 d 5 W B AR AT ST g T AR R AT . R
LiL T R B R PDA PR I Eba 24 h AR BT TEAS (060 15 3R 36 200 €0 5 FH 280 0 35 900k LA 7= f 25 40 S 43 2E
I E S RO B AR ) S SCEkY T
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Table 1 Basic status of the sampling sites

i T IR 3o 2R AR B T e pH A F R R DL
Grassland  Altitude  Geographic Soil types pH value Use types Vegetation condition
types coordinate
BRIES B 2 970 37°13. 742’ Ly b R A+ 0~10 cm, 7.673 & Z4iy IR ZEE BRAGE LS o O 38 R R OR
Polygonum 102°78. 057" Mountain 10~20 cm, 8.010  Winter pasture WL YRR CH S R 94, 3% Polygonum
grassland meadow soil and Kobresia giuhua are the dominant plant,

Kobresia, Compositae and grass comprise many
species, which have abundant species, vegetation

coverage is 94. 3%

ZNL N 3000  37°18.664' 1Ly b 4 0~10 cm, 8.010 & ZEHI DI s OREN A, s 2L, A%
Grass 102°77.249"  Chestnut soil  10~20 cm, 8.113  Winter pasture B 9 95. 3% Kobresia and grass are the dominant
grassland plant, and Dracocephalum heterophalum is com-

mon plant, vegetation coverage is 95.3%

HERE SR 2860  37°11.856" 1M HI AT 4 0~10 cm, 8.113  JFiHH VABEHL RIS RLAE 9 8 0 #Fh , 2 i & e 3 IR
Swamp 102°47. 322" Mountain 10~20 cm, 8.363  Opening pasture BLAZ P35, B HL 35 B 7E 90% L | Com-
grassland meadow soil positae and Polygonaceae are the dominant plant,

Plantago, Potentilla chinensis and grass are

common plant, vegetation coverage is higher

than 90 %
[EEa s 2910 37°11.396" Il R4S + 0~10 cm, 7.647 & T4y VA & 5 0 AJG 35l Ak RIS B 450 2 0 i JE T
Kobresia 102°46. 826"  Mountain 10~20 cm, 7.920 Winter pasture 90% L I Kobresia humilis is dominant plant,
grassland chernozem Allium tuberosum and Leymus are common

plant, vegetation coverage is higher than 90 %
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1.4 ITS(internal transcribed spacer) 5 7| 5 #r
L4 1 228 IR AR S R 4 DNA S IBC 8 07 2 H ) (Ll B bR B B 72 PDA Sl B s AL B 3% 3 dL AT
FLAS AR 5 mm B 22 U Fh 225 PS B AR = A b 78 25 C AR, 150 r/min $E R 5 R 5~8 d.
4 JRTCH A 1k U8 S HIJC T B A2 BRI K UE 2 UK. F T JC 1 A0 WK AR K Gy s — 20 CORAR DR A7 . LA Ak A
74 DNA [ #2 B 3% F Biospin Fungus Genomic DNA Extraction Kit(dt gt K ZE T8 5 4275
1.4.2 HAH DNA ) PCR 3% & ITS Fr Byl ¥ ITS rDNA B PCR 4 84 R JH B8 938 1 519 . 1E 18 51 9
ITS1: TCC GTA GGT GAA CCT GCG C, [ 5]|#) ITS4: TCC TCC GCT TAT TGA TAT GC, i I T4
W AR A E A . PR FR H:10 X PCR Buffer 5.0 pL,Taq DNA B4 8 (2 U/pl) 1.2 pL,ITS1(10 mmol/L)
2.0 pL,ITS4(10 mmol/L) 2.0 uL,dNTP(10 mmol/L) 3.0 pL,DNA ##z (10 ng/pL) 2.0 wL (RN 2.0 pL
ddH, O KB IR . ddH, O 34. 8 pL, BAAR 50 pl. P 94 CHZEME 3 min, 94 CAEHE 30 5,55 CiB k 45
$,72° CHEM 1 min, 30 MG 5 72 CHEMR 8 min, 1. 2 % Bt fig B I i ik K PCR ¥ 38 724, 1TS rDNA §~
B2 DNA R Beble st i [t ) & (6o R 28 50 28 vl A= 7)) B ik f5 o iy B A= T A W) R 28 w) 58 il
¥ TAE.
1.4.3 ITS rDNA FF RGEM B 2000 5 Fr 5 @bk 52 B8 1TS F7 5] CRLHE 5. 8S rDNA) . 2 52 3| GenBank
B A P v AT AR 23 BT, 9 5 GenBank B9 AHALF 51 ] Clustal X (1. 81) #£47 £ # J7 41l % (multiple align-
ment) , F-F§ MEGA (4. 0) 1y Neighbor— Joining % 3 #4 7 2 48 b 220
1.5 E3E A9 % AR g

R 4085 S50 T 114 9 L R R A U0 S R R R A SBORE Bl 1 S B N A A A PR AN O i i T AR Y T e A

¥ .S= N;Shannon— Wiener ZF1EF5%. H=— EP, InP; ; Pielou Y5 EFR . T = — EP,lnPl/lnS;Simpson e
i=1 i=1

%E:D:FEP?O Kb N RS SR TERE P 25 B ZREEE . P.=N,/N ﬁ%tH,N:]_;N,»,%J#ﬂﬁ
BBz,
2 RS54
2.1 EXEARAGSAH

4 SR+ I B R AP E D 5. 16 X 10" cfu/g(5R 2) , Horp s FERTHh LR $i £y 5. 89X 10" cfu/g. R
BB B A 4. 38 X101 cfu/g. ZFHMZE 1.51X10" ofu/g. AR e R RAES A 28 Kl 43 SR, B
YR S EEYRE =100 AERIE AN ~10% N E LR <1YAHAR. LA H . HER MRS
T, |V B M | BT M L S L T o BG4 R R 14,28 %6, 21, T8 Yo Fl 12. 78 %o ; Bk 0 T A AR BE BT Ml (1% 4 B
PERE S 9T 3 LB 10, 57 04 5 22 B o TH P 5 b 04 O 34 BT RE S 9T o ER A9y 10, 89 0 s i L 83 L 2 TR R /N BR IS T
EHE AT 220 R M GRALE Ry 4 ZEE Y F LR L 3O PR B AT PR BT S R AR R 6 A PLT L RBE
TR i 45 SR AR L4312 b DX A 3 RVRE B 1 BRI N s BT R R A R W i 2 B AR il e Rk R R
AR 3 B R L R AR T R R R AR ST A R SRR 3 BT JE R R R AR 2 2%
Bl v 5 I B 6 e S R BLTE VR I b L D ] R R A R K TR SR AR AR E Z R R .
4 28 T Ml A 9 TR B VR S0 R SIS 2 BRI 3 ) A3 A A AE BRI 25 R o T ) A AT 9 40 A R S R ) R
A EHEIM LR . HAh AR ARA 10 %0 DL b i) 05 8 I I 125 ff e L 40 28 0, A T B T i, JL 2508 T
VELE#E — LT 2,
2.2 ITS B3l 2% R B M i B o

XoF o B 2l A J 1 4 3 B R A TR U R E RS SO 2 5%, i 4 N 4 T B R v ok BB AR R 1 R B AR R AT TTS
rDNA J7 5 1 2 . A Blast 48 2 24 )\ GenBank | KKl 43 F A= 9 2% 52 50 % (EMBL) il H A& DNA J¥ 5] %% K} /%2
(DDBJ) 85 28 L H0H P v B 47 AH UM 2%, I 98 Hh A DG BB TR Rk 19 A3 300 3 5 FH R DG 31 2647 8 900 B X S AR AU
IR B AR M R R R G A R S R G T (IR 1) o K I B R A 3 DR 81 2 38 NCBI
PEATFEME S S AR 2 TR M R I AR B TR AR 1 2 O R L5 3,30 MR AP B B AR 1Y ITS rDNA 731 K JE o 514 ~641
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bp N5 515 22 ASTEE M 26 Fh T AR 177 51 RS ERFE 96 20 LA -, BT 45 BT 4 K 2 808 121 R W) A
AW TR .
2.3 XHAWSHMEGTN

ARAR 3 111 e FE B b AN ] R B 28 TR - 0 TR 22 R P A 0 AT A T A A A AR R S R T X B AR S A AR
o WP R (S) R )R AR Y B B R B T 1 RUE 5 Shannon — Wienner 45 800 22 16 1Y 45 80, 9
TR B 2 L O3 A B &) OB R OK 5 Simpson 48 3075 R V& U0 55 BE 10 G 13, R0 BR K 3R W R 9% 1) 110 34 ol bk
B2 B B — B LA b 0 A B B 18 i 3% hn 5 1 Pielou #5500 (J) @ UM BEIS B S2 I ZREE H' 5 i K 2R
H' max(BPEL EYFE S FHE RS BEE N 2R Z LU, BEVE AU R 50 B 28 8] 50 A3 (1 R [ S 8 J B 9%
RIZEFIRE R . WP & B (S) . Shannon— Wiener 840 (H) , Simpson(D) Fl Pielou ¥§ %% (J) 8 8U1E 4 KR E Wb )%
B i A — By AR R A AR L 43 o 15~18,2.47~2.81,0.89~0. 93,0. 91~0. 97, £ B}l 2 [8] 1) 2
FEPETE BN 3 F- 22 . bR Pielou 45 B/ F A 48 K0k Dy e 5 b Ay o T 136 0 L B0 AI o 3k 0 P i 0 5 A X G At 5 3
TR B LR R B B W

*2 EHEBHERFFSLLH
Table 2 Quantity and percentages of fungi T+ Dry soil

N2 R olygonum grasslan FLEL srass grasslan R EER L Swamp grassland & 5 B Kobresia grasslan
BRZEE R Pol land REEH G land VAFEEH S land % 5 5 Kobresi land

Iy ML Bk Pt i LE Bk Jt i A1 ot St o L Bl Bk Jt i LA
Taxonomic status Quantity Percentage Quantity Percentage Quantity Percentage Quantity Percentage
(X10" cfu/g) %) (X 10" cfu/g) % (X10" cfu/g) (€Z3) (X10" cfu/g) %
W F B Mortierella 0. 34 5.88 0.25 5.76 0. 36 7.92 0.22 3.75
ZLH B Doratomyces 0.24 4. 20 0. 33 7.69 0. 49 10. 89 0. 26 4.51
JNERIE Leptosphaeria 0.34 5.88 0.16 3. 84 0.13 2.97 0.22 3.75
Ki L& Cladosporium 0.29 5.40 0 0 0.13 2.97 0.26 4.51
AL @ Verticillium 0. 29 5.04 0.21 4. 80 0 0 0.31 5.26
L5/ JE Mucor 0. 44 7.56 0.33 7.69 0. 26 5.94 0. 35 6.01
5 Hi% Tolypocladium 0 0 0.25 5.76 0 0 0.39 6.76
F{EH )@ Beauveria 0.29 5. 40 0 0 0.08 1.98 0 0
W JE Hypocrea 0 0 0.12 2.88 0 0 0.22 3.75
LT Truncatella 0. 34 5.88 0 0 0.13 2.97 0.22 3.75
g Cordyceps 0.19 3. 36 0 0 0.18 1.98 0 0
A%/ Trichoderma 0. 34 5.88 0.08 1.92 0. 26 5.94 0. 39 6.76
M 5T )@ Nectria 0 0 0.16 3. 84 0 0 0.13 2.25
W 5E )8 Didymella 0 0 0 0 0.13 2.97 0 0
A J7 5% )@ Bionectria 0.24 4. 20 0 0 0 0 0. 26 4.51
ALEE )@ Alternaria 0 0 0. 25 5.76 0.13 2.97 0 0
H &R Penicillium 0. 83 14. 28 0.33 7.69 0.98 21.78 0.75 12.78
22 T J@ Geomyces 0.14 2.52 0.33 7.69 0.17 3.96 0.31 5.26
YA JE Fusarium 0. 44 7.56 0. 46 10. 57 0. 26 5.94 0. 26 4.51
B Scopulariopsis 0 0 0 0 0.13 2.97 0.17 3. 00
M5 JR Aspergillus 0. 34 5.88 0.21 4. 80 0 0 0. 26 4.51
s BRE B J@ Phaeosphaeria 0.09 1. 68 0.25 5.76 0 0 0.08 1.50
HAhH )& Other genera 0.58 10. 08 0.58 13. 46 0.71 15. 81 0.75 12.78

H# M Total fungi 5. 84 100 4. 38 100 4.53 100 5.89 100
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RI3 NEEMEFREGRXEARIBAKNRAZABTXR
Table 3 Phylogenetic relation to nearnest neighbors of strains isolated from alpine grassland soil
I B R G (35 W Bk E SH YT R 5 AR AR

Number of strain (accession number)

Fragment length (bp)

Reference taxa (accession number)

Similarity (%)

26 (FJ623269) 574 T B Scopulariopsis brevicaulis (AB369902) 98
103 (FJ025172) 637 H % Penicillium dipodomyicola (DQ339570) 99
72 (FJ025202) 540 T 8% Penicillium sp. (EU497955) 99
51 (FJ025215) 544 RZ W% Aspergillus sydowii (EF652473) 99
83 (FJ025212) 554 KA B Penicillium canescens (DQ658168) 99
50 (FJ623271) 580 5 BRI 7 Phaeosphaeria avenaria (PAU77359) 98
47 (FJ025207) 548 BEASE L Alternaria alternata (EU594567) 99
95 (FJ025183) 557 INERE T Leptosphaeria sp. (DQ093683) 97
16 (FJ025180) 556 INERIETE Leptosphaeria sp. (DQ093683) 98
44 (FJ025190) 514 W kL5 Didymella phacae (EU167570) 99
108 (FJ025146) 536 M A% Cladosporium sp. (AY251072) 99
10 (FJ025216) 579 F HFG Doratomyces sp. (EU301641) 97
31 (FJ025218) 579 X K8 Doratomyces sp. (EU301641) 98
68 (FJ025201) 543 H: 977 Bionectria ochroleuca (AB369487) 99
22 (FJ623268) 610 A% Trichoderma oblongisporum (DQ083020) 99
25 (FJ025199) 586 W B Hypocrea semiorbis (EF596944) 98
17 (FJ025173) 639 MHAE % Tolypocladium cylindrosporum (AB208110) 99
85 (FJ025179) 499 AL 5% Tolypocladium cylindrosporum (DQ449656) 99
F6 (EF611091) 533 BRAHE Fusarium sp. (DQ657854) 99
F10 (EF611087) 521 KIS Fusarium equiseti (AY147362) 99
F11 (EF611086) 540 R Fusarium oxysporum (DQ452447) 99
18 (FJ025196) 531 BRI BB Beauveria bassiana (AY532008) 99
23 (FJ025197) 617 %+ B8 Mucor hiemalis (AY243950) 99
24 (FJ025198) 622 %+ B8 Mucor hiemalis (EU326196) 99
69 (FJ025144) 653 B LW HIEE Mortierella alpina (AJ271629) 98
91 (FJ025154) 640 W18 H Mortierellales (EF126342) 99
52 (FJ025167) 636 BB Mortierella alpina (EF652473) 99
64 (FJ025168) 641 WA B Mortierella sp. (EU240119) 98
78 (FJ025145) 631 PR Mortierellaceae (DQ317354) 99
87 (FJ025213) 630 W 15 B} Mortierellaceae (DQ317354) 98

3 WiR5&EE

A FE T UG AR AR 1 L g 9 s A [ A 5 288 T M ) % R 0T B v A5 R R A T TR O RS BE 5. 15 81 T
R (9 Bl A 1 B R g I 0 e 0 3 6 ol A 45 o A A AR R A 0 B T O A RS A 7 i B E T AR A 2 R A
RV IZH X S E W A A R R R e A E RIS R R ER RN E S FE I b
TP PR AR YIS AR R Y | Y R A A P B A S I T . i T S R B AN ]
SR B B SR IR B0 A B 2 R L T AR A AR 2 TS TR B AR AR e A e . BRST AT R R
SRR A Wy T e AR S e IRV L TK ) R 200 B A A P 0 A 22 R T B U A Sy M Al A Y o R S
He sty 1 FR 535 T AR B I AR . Y SCREDH R A A R S A T T A0 A S R R A 1Y
SEMEK . BEBE RS ROIF S R B R B R AR A DA G . A L LA BIF TR L R R S T
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AR E R R L pH L ALY & i KoKy . R BT AR B R e S ) e S PR L R T
Wi - el A W REVE S R 2 RE A LR 2R SRS T R B AR R AR R IE A OG

2655 4% 7 B Scopulariopsis brevicaulis F1623269
45 4% 7 B Scopulariopsis brevicaulis AB369902
103+ & Penicillium dipodomyicola F1025172
-+ F & Penicillium dipodomyicola DQ339570
727 B Penicillium sp. F1025202

H & Penicillium sp. EU497955

51 % B Aspergillus sydowii FI025215

Lz MEA spergillus sydowii EF652473

83K H 7 & Penicillium canescens F1025212

K A & Penicillium canescens DQ658168

50+ I Bk f B Phaeosphaeria avenaria F1623271
[ Bk i BiPhaeosphaeria avenaria PAU77359
BEFE 0 Alternaria alternata EU 594567

47 R 18 Alternaria alternata F1025207

95/NBk B B Leptosphaeriasp. F1025183

16/NBk 5 B Leptosphaeria sp. F1025180

INER B B Leptosphaeria sp. DQ093683

0 Fg 18 7% Didymella phacae EU167570

44+ T @ 8 7% Didymella phacae FI025190
1084 7 & Cladosporium sp. F1025146

¥ 05 Cladosporium sp. AY251072

107 % & Doratomyces sp. F1025216

317F W & Doratomycessp. F1025218

F R & Doratomyces sp. EU301641

68+ £ 7 7 Bionectria oc hroleuca F1025201
-4 7% 7% Bionectria ochroleuca AB369487
22K E Trichoderma oblongisporum FJ623268
< RE Trichoderma oblongisporum DQ083020
25+ A JE & Hypocrea semiorbis F1025199

WAl & B Hypocrea semiorbis EF 596944

17418 & #1E Tolypocladium cylindrosporu F1025173
5 N E Tolypocladium cylindrosporum AB208110
85Tt & FE Tolypocladium cylindrosporu FI1025179
5 N E Tolypocladium cylindrosporum DQ449656
F64% 18 B Fusarium sp. EF611091

GO E Fusarium sp. DQ657854

F10K W 5% 78 Fusarium equiseti EF611087
AWk 8 Fusarium equiseti AY 147362

F112R 538 Fusarium oxysporum EF611086
R Fusarium oxysporum DQ452447

185k 78 B {8 B Beauveria bassiana F1025196

¥k 78 BB B Beauveria bassiana AY 532008
23% + & B Mucor hiemalis F1025197

Y+ £ B Mucor hiemalis AY243950

24+ & B Mucor hiemalis F1025198

%+ £ & Mucor hiemalis EU326196

¥ 8 5 Mortierella sp. EU240119

6978 14 18 & Mortierella alpina F1025144

& L ¥ T8 E Mortierella alpina AJ271630
91%¢ 78 % H Mortierellales FJ025154

528 L ¥ f8 & Mortierella alpina F1025167

6447 8 B Mortierella sp. F1025168

1% 78 2 B} Mortierellaceae DQ317354

78%% 78 & &l Mortierellaceae F102514

87H#i 8 2 £l Mortierellaceae FJ02521

#7905 H Mortierellales EF126342

&L ¥ T8 E Mortierella alpina AJ271629
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Fig. 1 Phylogenetic analysis of the alpine grassland of Eastern Qilian Mountains soil fungi diversity based on ITS rDNA sequences
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R4 BENEEREHMBIBEERSHEEY

Table 4 Soil fungi diversity of whole community and different samples

ZREAER R PR R R H FEERE TS i B
Diversity index Polygonum grassland Grass grassland Swamp grassland Kobresia grassland
Wy Fh £ & B Species richness 16 15 15 18
Z R M 4R 80 Shannon— Wiener 2.72 2. 67 2.47 2.81
¥ Simpson 0.92 0.92 0.89 0.93
5] Pielou 0.98 0.98 0.91 0.97

IR A AU LA A R 2R R L 1 TG A ek 4 A R R B R R Ay B I B
IR X L 2RI SE . AWETEAE S B IR SR T PDA K3k (PSA B R AL FOK K BUIR B 5 AR A
TR — i INRLLL RS IR T SR g5 ORI BE b 9 AR AR 3 1L e FE B - R ) L L (H T X RO N O RGE T2
BRI Ok A 0 S WA W AR R AR L 3 U S R W B AR KT ) — SRR W R R BOR o B
PR BT s . A% G IR R BR TN A IR Bk B MR W R BUIR P bR B RE AR KR B ) HORE G B R R
Py B 0. 12688 1. 0205 10. 0% . RREFE 4 I M3 W BT 4500 . TERE 3% 40 bl 2 B X 4 Pl
BT R SR o B AR R AR T A PR BRI i — 2P il oAk 2 B B 3R BOR IR T 2 A0 23 2R 07 15 L A RE AR IUER
$5i vhoA] B SR LT 0 SE A T A R .

ABIFFE L, FEFRWT o 25 A0S 7% 1L v T 0 b AN ) e 26 7R 4 9 T O A A 8 EL A AR AL FE 4 S rh 3R M i 22
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A study on the diversity of soil cultured fungi in the alpine grassland of Eastern Qilian Mountains
ZHANG Jun-zhong, CHEN Xiu-rong, YANG Cheng-de, XUE Li
(Sion-U. S. Centers for Grazingland Ecosystem Sustainability, Key Laboratory of Grassland
Ecosystem of MOE, College of Prataculture, Gansu Agricultural
University, Lanzhou 730070, China)

Abstract: In order to assess the diversity of soil cultured fungi in alpine grassland of Estern Qilian Mountains,
4 types alpine grasslands (Polygonum grassland, grass grassland, swamp grassland, Kobresia grassland) were
selected to investigate their soil cultured fungi to understand their diversity by dilution plate technique and ITS
rDNA sequence analysis, the soil cultured fungi were evaluted by economic efficiency analysis methods. 76
strains fungi were isolated by PDA, PSA., Maize Powder Media and Rose Bengal Medium. 30 typical strains
were analyzed by ITS rDNA sequence analysis. The resulted showed, 30 strains belong to 22 genera, 26 spe-
cies, most of them belong to imperfect fungi and zygomycetes. Species abundance (S), Shannon— Wiener index
(H), Simpson dominance index (D) and Pielou evenness index (J) range were 15—18, 2.47—2.81, 0. 89—
0.93, 0. 91 — 0. 97, respectively. Penicillium spp. were dominant fungi in Polygonum grassland, swamp
grassland and Kobresia grassland, Fusarium spp. were dominant fungi in grass grassland, Doratomyces spp.
were dominant fungi in swamp grassland, Mortierella, Doratomyces, Leptosphaeria, Mucor, Trichoderma,
Geomyces and Fusarium were common genera in four types grassland. In addition, more than 10% fungi strains
could not clarify the taxonomic status temporarily, which might be new species; The results indicate that the
diversity of soil fungi were very abundant in the alpine grassland of Eastern Qilian Mountains, and there exist
close corelation between fungal diversity and grassland types, finally, it is concluded that there have abundance
soil fungi in the alpine grassland of Eastern Qilian Mountains, which were deserved for further study and hav-
ing huge exploitation value.

Key words: Eastern Qilian Mountains; alpine grassland; soil fungi; diversity index; ITS rDNA sequence analy-

sis



