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Abstract

In order to understand the distribution of cellulose decomposing fungus resources in alpine grass-
land soil, explore the best screening method suitable for alpine regions, and provide a scientific
basis for the screening of soil cellulose decomposing fungi in the study area. The dilution plate
method was used to select the sodium carboxymethylcellulose medium as the sole carbon source for
the screening of cellulose decomposing fungi in the alpine grassland. The single nitrogen source and
the compound nitrogen source were changed, and the culturable fungi are counted and separated on
the medium, using species richness, dominance, Shannon-Wiener diversity index, uniformity and
species similarity to analyze the structural characteristics of culturable cellulose-decomposing fun-
gal communities in soil under different nitrogen sources. The results showed that under the con-
dition of a single nitrogen source, the optimal nitrogen source medium for screening cellulose de-
composing fungi in alpine grassland was peptone medium, and the order of species and number
was: Alpine meadow > Shrub > Tibet Kobresia meadow > Alpine steppe; under the condition of
compound nitrogen source, the optimal medium for screening cellulose decomposing fungi in the
alpine grassland is N7 medium (sodium nitrate 1 g, ammonium sulfate 1 g, peptone 5 g), and the
order of species and quantity is as follows: : Alpine meadow > Shrubs > Tibet Kobresia meadow >
Alpine grassland. N6 and N7 composite nitrogen sources have certain similarities for the separa-
tion and screening of cellulose decomposing fungi. The similarity coefficient of N4 and N6 and N4
and N7 is at least 0.5. Obviously, the species composition under the conditions of the two compo-
site nitrogen sources is not different. The dissimilarity is due to the different environmental con-
ditions between the two.
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NT AR RE DRI ERSBRERRER SR, RRES R X RERNTFES T, AFABX
TIRA LR R E PWIFIER R EKIE, RARRETPIRE R PRI ERPEFEEFTEIEAREE
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KIS aE, FAEYFMEEE. 0HEE. Shannon-WienerZ FHMEF S, ¥W&E U RV AABIESTE
br, NAFBIRRM T LBEF I EFAAER IR RA BB EWRMEHRT T 0. 4REY, ER—RHE
T, BMEEMTIBEAERSMFARTENRERFEREAREANEORERE, UHAKENZSHF
WIKR: "mEEM > BN > BEERES > REEE; EESREFZET, SXERTRAERHE
HEATENRERFEANTEFRE(ERML g, MR g, BEOES g), UMAHRERNZ DHFIKIKA:

BEEE > BN > MEEESR > REEE. NHN7THMEARBEN T BREGERESREFE —F
FIAEAME, N4FIN6LL K NAFINTHIFAME R R /NRN0.5, B, BMESEIRFAF TARER LR
IR T =3 2 IR A4 A R BT
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EHEMAS ARG, LIEPREYR A S, Bxp T D3RR E SRR, RSB
CEMIR A A EETEYE, B HIEAE ). BE YA KR B[] [2]. e R FE R - SRS R H
%EI'JHHENE WEFSRFES . EHHREMBRIRZ RS, NHEMAHER S MBEEN S AMBEET
TR,

ARSI RIBT AR, HATE N S RIEMFIT . XERE. WL, SmiE.
T BL I A5 A P R 21 4 2 70 A TR (R A8 1 LA T R 9T, BUAS F-TA BR [3] [4], (HERZ X e FE it
LRYER MR EOWTTC o e FE B T IR AT Y B W A O S A S RS AR 7y, BAT MR A
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T AMARERNAES], AR KA SO, s T #[6].

RPERWEWERLFRE TR, MR SRR T E ZRR[7], B, A
EIRREANFR BRI RN T, AT MG ATYE R MR IR, T IR0 Y A 27 4 28 70 A 0 TR RO AV 45
FHEAT S3HT[8], O 1 M vet € B b - SR T 4 2 0 A R SRR K 0 AR DL, IR ZIE & v FE b X R A A
%, WU X RT3 00 R L O TR SR AR R

2. MR5H%E
2.1, HERIEFMERRSE

Wt 90 DX 35 2 EAE Tk v S v JE R AT, R R R B T A ol 2 M RO P e AL X . 2011 4
7~8 HARIEILIE  HuZH L Ak MRS AL B AE, A AR IR 4 SEFEHIAA E RATE Ao 4 RELHL 70l )9«
AREEH(Grass grassland). vEFELH(Swamp grassland). M ELH(Shrub grassland) 12 555 (Kobresia
grassland). ¥4 GPS GEAfr, 35 i 1R AR H IR HE R & 2 mUECREE 9] R HL 0~15 ecm /=,
FEdn A KB B B3R ORI, 1@ A% b R AR A5 UK AR IR 2% A T 7 [B] S 58 % 0 7 o

22. TMA%EZESREEN S EMAL

S BRI RCEARIE 100 KB & S IR VR R PP SR T 4 AN B P B R IR I 2 45°C R AT
IINGERS ZA B4R E 30 pg/ml, B NFEFRILEERE . SILII 100 pL R 100 £ 37785048 5110 L T
W BHRBA), BALREE 3 M. 25°CA LR 35 d, IS, MIEHEEEILE, Sit%
HH(RG)ER I O E S . FPIUATE PDA B3 LT B 54k, TR, B
M %5E
2.3. SCISg i AnsbIE

TE PR FE AT 2 200 AR 77 5 (CMC-Na) [ 2tk |, 20 il P RS BR BN AR BR i S 2R (A R AN TR R 4
TR RE FRIEI Ty, AT — OV EIR . B ANV R IR & BRI SCIR AL B, ik v FE R L3 T
YRR

PRI RE: FREX 19 LRECRSHA ) 0.001 g), B T 99 ml JE B K (B FEK 20 M) () =M, 748
PR DL 150 rpm $73% 30 204, il RE W, ik 10 min FWE EER 1 ml i S 9 ml LK R E
oh, R R 2 B ) A [ AR P 6 B P B 10 1 A 1072 B 0.2 ml BT KB pRE R e, PR
AN FRRE R RIS, TMRE N 3 NEE, 15 25°CIRAM R FR(— N T2 h), FEEKS)E, TR
BTG AL ETE A FRHMEIAZE, S5, SRR M VA REAS A BB % N 2 PDA R 772 3 04T 5r
75, B AR

2.3.1. FiRIFEFE

1. B—RIRR

@© P FRE—: NaNO; 2.5 g (L —RIRIGE TR L) (45 9 N1)

R H AT 4E R (CMC-Na) 10 g; MgS0,4 0.5 g; K;HPO, 1g; NaCl 0.5 g; Eifi§ 15 g; FeSO, 0.01 g;
CaCl,0.1g; 7&1#7K 1000 ml; pH {E B A % 6.0~7.0 [11].

@ FPHRIGFREE T (NH,)SO, 2.5 g (N — R 7R IE) (G54 N2)

R H AT 4E R (CMC-Na) 10 g; MgS0,4 0.5 g; K;HPO, 1g; NaCl 0.5 g; Eifi§ 15 g; FeSO, 0.01 g;
CaCl,0.1g; 7&1#7K 1000 ml; pH {8 FH#hER 1 % 6.0~7.0 [11].
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@ PHRIEFRE = EHOM 2.5 g (AR —ZUERFREE) (954 N3)

R IL LT 4E R AN (CMC-Na) 10 g5 MgS0, 0.5 g; K,HPO, 1 g; NaCl 0.5 g; #ifl§ 15 g; FeSO, 0.01 g;
CaCl,0.1g; 7&1#7K 1000 ml; pH {8 FH#hER 1A % 6.0~7.0 [11].

2. B—RIRRTE

O FHFEZMHSE:

WEENR. BRI AR N 7> A AL A A R EC ] BB TR A (4% 1), REAT 21 4E 3R 70 i 0T ) it

Table 1. Nitrogen source change combination
=1 mETAEE

KDY iR T IR HiFRdEG
i 9 N4 i3 9 NS %i'5 9 N6 Gir's Jy NT
& E1 0g & FI 1g & FI 39 & FI 59
s lg s lg s lg s 19
Ly 1g Gl lg AR lg Ly 1g
@ FEEFVI:

2 P L LT 4 245 (CMC-Na) 10 g: MgSO, 0.5 g: K,HPO, 1g: NaCl 0.5 g: Zifig 15 g; FeSO, 0.01 g:
CaCl,0.1g: Z/%7K 1000 ml; pH 1 s £h B2 1 %5 6.0~7.0 [11].

2.32. GRHEFEREPDAEFE
A E 200 g, WA 20 g, BRflE 20 g, ZEM/K 1000 ml (0 FRRE, EL 20 ml, fE 121°C N K
30 min % ). ESLIGAH, FEH T HBEERFERE. /s fmaif,

2.4, BHEEWEHES T

2.4.1. ¥Fh=EE B (Species Richness)
BPREVE R AR A, TR b TR & AR B R AR 1 R ot P 40 B9 49 B (0 21 2 200 i S B (0 JE L Fi 8, DA
S FR[12].

2.4.2. FhEFHLE B (Dominance)

L Berger-Parker £t 35 B Fa 4 (di) [12]71 5 : di = Ni/N; b N AR USE, NSRS | IR A8 50 (R
SCH LU N A G v TR T AR
243, MRS RN

L Shannon-Wiener [12]i1 5
ZHMERB AT H = ZP, InP

X HOMWIR I Z ARG S VIR (RSO N JB G0y SR, T R E PONER | R AR
Kb B SR E .

2.4.4. W5 KR Pielou #5#(Pielou 1966) [13]
MEAxR: J=H"/InS; . I A¥EIE, H' A Shannon-Wiener Z £ EL, S NWIFEEL.

2.4.5. MR A Jaccard (1901) R ¥ A
Ci=J/(a+b-1J); . JNHE A 5K BILAMWFAIEL a WEE A SHINEHMFE, b
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2.4.6. BEHEWHITTE
it H EXCEL 2003 F1 DPS 3.01 St it 43 B fF k47 «

3. BZREHh
3.1 FRIBBERH TAEZSBRARNYMBMEEZHE

311 B—RREXGHTAHERSBEENYHBNEZHE

1 ATBVE L, ASFEEIR AR PR TR A LB B VR SO R B AN R, Herh DU R B
TR —RIRAIIE IR L, 0 Bt I 2T 43R 0 R S I DR ORI B 9 e D TR R AR N AL — &
VROEETRIE, 73 1 0 AT 23K 0 A L TR R R ORI BV Bl 22, SR T R B 1) B35 9% 2 00 R 06 {68 o 2 5%
FRILA TS AN 0T o P abb 150 oy 38 b A [ 242 355 ) - 88 o 2 4 3K 20 it S TR 0 A LSRG A 1 R R R
REJIOL T MR IR R SN A B IR B, X R R AN A T BE J0de 88 FE SR — SRR AF R, 018 30 ) v 7
bR A AE R R R P DA S R P R O R R X, RN EI RS I . Bk, Y
MBRIZDHPAR KON moERM > EN > JlE e > moEs .
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Figure 1. The number of species and colonies of cellulose decomposing fungi
under a single nitrogen source

1 B—RRFHTAU RS BERNYHEMEEHE

312 ERRBRRGHTALRSBEAENYHBMEZHE

M 2 ATRAE , R SRIFA T PR o B EVE BN BUR AN, DUREEREN 1 g,
Ml 19, JEAWMRS g, NRIEMIEE 7 ML GEIREE L, 708 H 2T 4R 2 70 i 00 IR ORI B v i
FE, ERGREFRET, TR S0 =€ T 3 b 21 4 22 70 M T LA ey 58 ) rp R IO 1 v o o
Z, BRGNS . B2, MAMANBENZ DHFRIOY: mEFEE > A > BEREEE >
CE LS
3.2. FRRRFH THAERSBEREN D BIRRE % B

MEE 2 T BLE Y, FEE G RIESA TP RIE IR LA e 0 i A B 2, b bla Rl b
AL E, b vmEILE, e d A1 z M9 IR AR TR A rh B AR Ay, A TR At e JE
WP R. SIS, AR L 4ER M MR UL, R SRR 2
P 5 S R AR Vi A PR TR O 2R T AR N A IR 2% AT ORI 9 2 1
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Figure 2. The number of species and colonies of cellulose decomposing fungi

under the condition of compound nitrogen source

2. BEERRFH THERSMAENYMENEEZRE

Table 2. Frequency and abundance of cellulose decomposing fungi under different nitrogen sources

F 2. NERBRFH TAERNRERRINERZS E

Y EEN kb 53 BB (%) AN 22 (%) HEME
a 235.71 91.67 118.31
Nt b 21.42 8.33 14.86
a 378,57 70.67 224.62
b 14.29 2.67 8.48
N2 c 35.71 6.67 21.19
e 14.29 17.33 15.81
h 92.86 2.67 47.77
a 392.85 275 210.18
b 607.14 425 324.82
A 14.28 1 7.64
N3
e 185.71 13 99.36
h 207.14 145 110.82
d 14.28 1 7.64
a 414.28 28.29 221.29
b 735.71 50.24 392.98
N4 e 35.71 2.44 19.08
A 50 341 26.705
h 228,57 15.61 122.09
a 242.86 18.78 130.82
b 635.71 49.17 342.44
e 85.71 6.63 46.17
N5
A 21.43 1.66 1155
h 257.14 19.89 13852
G 50 3.87 26.94
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Continued
28.57 2.09 15.33
857.14 62.83 459.99
21.43 1.57 115
NG 314.29 23.04 168.67
7.14 0.52 3.83
100 7.33 53.67
35.71 2.62 19.17
214.28 15.87 115.08
778.57 57.67 418.12
35.71 2.65 19.18
N7 28.57 212 15.35
57.14 423 30.69
228.57 16.93 122.75
7.14 0.53 3.835

33 FRRRFHTAERSBERESHY

R 3 ATBLE, EARRERMET, RS AR IR RIR N TRIE(NS) ST IR T 4E 3 70 i
HEBE M Z PR WM S B fesumo R, fREUY S BZER (P <0.01), RH NaNOs A HLH—
RIRIRE IR A (NL) I IR AE R I FL R REVE DRI E R 5 R IMA S 2RV TR oM Al 8 2] B 4

B/, kAT L, EARBRIRZNE T, WA ZFEEAE

Table 3. Community diversity of cellulose decomposing fungi under different nitrogen sources
%= 3. FEIRREZEH TAL R RERFTL SN

SRR

N1
N2
N3
N4
N5
N6
N7

Sig,

R

Species richness

2

g o

WA A

Total number of species

36
75
200
215
177
207
192

EESEX e
Shannon (H) Index

0.2841
0.9919
1.3377
1.2067
1.3463
1.0817
1.2438
<0.01

LZLuse )i

Species evenness

1.0181
4.2825
7.0875
6.4807
6.9686
5.7684
6.5393
<0.01

34. FRRRFH TAE RS BERREBENES

R4 Jaccard AHALTE RBURFE, 24 Cj{E AN 0.00~0.25 i, AEAFIMLL: 24 Cj{E N 0.25~0.75 i, A
SRl 24 Cj{EON 0.75~1.00 B, ARRARA[14].
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M1 4 FTUAE Y, AR ACT T 70 R R AP RANE . N3 AT N4 2505 T 70 85 I 2T 4R 2 70 fif 1
T FRURE TR AALLE SR i K, NG AT NT PR B SRR A 25 A1 T 20 128 L PR 21 440 3R Ak 0 T PO RV AR AU 2R 4
R, N 0.75, TEE] T ARURIKY, I BT PR R A RO AR R T 21 4 300 il 0T R SR AL R AR oLk
R, HAEZHSLEYF, AT ELHERD N6 R N7 P90 5 A SR 43 B8 0 i 41 4k 35 7 i LA — € 1
. XATRE SEFREERVE FRA S, N4 FING, LU N4 A1 N7 ROAYE R 8/, o8 0.5, RARPIF
ERITFAT T RS R BRI AR i T =3 Z RS2 A B AN R T B

Table 4. Similarity analysis of cellulose decomposing fungal community under different nitrogen sources

F 4. FAERBRFH TAEZRSBERRSEROM S

N1 N2 N3 N4 N5 N6 N7
N1 1 0.4 0.33 0.4 0.33 0.29 0.29
N2 1 0.57 0.67 0.67 05 05
N3 1 0.83 0.71 0.44 0.63
N4 1 0.63 05 05
N5 1 0.63 0.63
N6 1 0.75
N7 1

4. &iL511ie

AEHA B IR — B, AR IR AL A B IR B IR B il 7 5 — R B SR AR B SR A A AR L,
e AT 3R 0 R LR I 2 FEVERR B, DAt ST TR BN A A HURIER LA SE O R, 073kt (e
B EEBEZ , HR A AL A IR 2 57, XA et ol T P Al IR 2 18 % oy 1 22 57t i 5
K, BUONEIRH AR IR B RIRE R E R EEE N L, BRSO B RIRA YR 0 M
M2 CMC AR RIRE; 772, T CMC I8 — R R B TR > B —, ErERIE —Eakt
FEARE FRIRES . R, (R BB FRETUER R R (%, SRR & R IR XA fh B AT B 9%, BiiZ
B IIERE . (H2, W TAET R A GRS AR S, SRR IR
158, FEAA 2 IR R AR ECA I AR R BB R R, 7R LR T B R R S A K
KB ANEIAF ALV E FR R [14] MAESEIR AR PE T, 45 T 3 ET 2 3 70 A S0 10 U i ) R e
5 AR RCRM Z S, B ACRIORT ST b, SRAT RE I R W A7 1 S 8, USRI 5
% FA BRI RO R 27 48 38 70 Al 0 T P TR PR [15] o
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