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7 E: s R BT AR AMNWG IR A M Z R 224, SR Mlumina Miseq M FHA
IR ARGIRR . BATAMR BT ARG R ARME R EZRAE . 45R 8] 3 Rk LI RN 26 1]
60 0 113 J& 415 OTU, G TAHE TR 1T TR EEBIPIANEIT . PIFE I L RS 80.80% ~ 83.92%,
15 3 FibRBY (R S ANAAAE 2 22 5o R Y 1% DA B IR TR E9A 8 4>, il i . . F&cma. Bl
AN, HRHAY ., BRIETRAN I AR BRI AN AR R AN R A o R G 50.82% ~ 75.40%. TR
NIETIIR A FINT B & T B4k (P<0.05), SEKRMGMIEEFEZES . Archacorhizomyces L
J& (20.07% ~ 51.51% ) HAEBIRACH DR E . TEBAITAMEAR, BRI 2Z . 5l 2 FE i i & 54y
BEMMTAZARMGMRMBATAI, IR O R KT 325 5 LIRS 7 3T e R SARCHE TR, 28k S
Meliniomyces . BreHE . Hodophilus . MBS . Heterocephalacria BREIEME (P<0.05), 5 Wickerhamomyces ‘&
W3 IEAE (P<0.01 ), BATARIZAMNIG LHEBALIEFURIL B35, . A%, pH. SR FmRpE L2
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1 #REFE

1.1 WFSE XA

A HL A T RUH L 3 SRR X (119° 06" ~
119° 15" E. 27° 46’ ~ 27° 58' N), 4E¥EKHE R
24382 mm, AFESAHXIIR R 80%, X ARSI
123°C, O HE, My PRAT B Sk SR () o I A
R SRRE AR, RERE I AR B A A . SRR
20 {22 60 AEARACHA, MEABIIB MRS AN
FHRARRZS T M 2000 AEFFURZHIT TR ARFZAM
12 hHERRS R

FERPH LR X BRI A2 AR Glibk . BAT
SRR BAT ARG PR AR 3 PSS BI MRSy, 435
PEHAPE 3 MR (20 mx20 m) , BFAHE
Jr TR S0 m DA b, SRS SRR AT R, 22
PRBEEMBET, BERE RO ~ 20 em, Phiha
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BRAR R ARG, B 5 A RS RS, —
e N H BHASV T B, T 5 E R 2 AR AR
s B — B KA 5 T R e
1.3 3 DNA HEBOR 3 il 7

K1 EZNA® Soil DNA Kit 37 &l 324 DNA,
HE K P 8 IX I8 4 18S V5-V7 X, SSUOSITF
(5" -TTAGCATGGAATAATRRAATAGGA-3" ) Ay [ i 5|
Y1, RSN 196R (5 -TCTGGACCTGGTGAGTTTCC-
3') 0 PCR 7 e 5 T 2% 114 35N B R SR HE Uk
HE 47 K W, FH AxyPrep DNA Gel Extraction Kit Fll
Quantus™ Fluorometer 43 5|47 PCR F=#¥) 4lifb F1 %
ARG, Miseq S A4 E A Numina M 5 2= 6 L 16
LAY B 2R A PR A A S8R
14 Fdlsrer

W BT 45 804 % F fastp 0.19.6., Flash 1.2.11,
Usearch 7. Mothur 1.30.2 I Qiime 1.9.1 35| iE1 7%k
PERE . XU F A PFE . OTU B2, Alpha ZHREME
FE TR ORI S o SRR Ty
25457 AT AN LSD ¥ S 25 PEAS 56 R FH SPSS 19.0 #E 77,
FH Excel 2007 1E&] o

2 ERS5HMH

2.1 HIERA M

3 PR AL MR LR 1, BRI
e I Y 1% = W il S| R g e L % N
PRFIBATEEAR (P<0.05), 4 TIEEARTERS AR 4libk
ML 2R AR E . HIESRRmR A &
ARG, ARSI BRI & BT
bk RS, 9500 mg - ke, BALIRACHERIL, M
5833 mg - ke W RAE 3 PRI 22

5t (P<005), BARZIMIRE, H2l4g-kg', B
TRAEHRIRAR, 4 046¢ - kg'; AH7 5 R pH £ 3 Fh
AN 25 25 5, M & BAT itk
H1607 g+ ke, EAIRICMEAR, F1521g- ke,
3 FAKAY B pH Y5 LA 448 ~ 485, TATAM A,
485, MEARLIMEAR, K448, THEEIREIRM
TN AR A S s, A 118 mg - kg, 2K
4 fi, 081 mg - ke, BATAIMANBE Y
HABPT S MIUIIEAE B 25 5 (P<0.05) 5 TRA TR
3 MRS AIANAAAE 1 3 25 55 Bkl LU TE BAZ TR AR
i K, TERZARGIM RN, 16 3 PR R AL
BEFXER (P<0.05),
22 TIEERTETE 2T

2N 3FME L IEE R o ZHMET, B
A7 4l BR 1Y Shannon 48 £ i 35 =5 T A2 R i MR E #2
RAEHK (P<0.05), Shannon 75 50 2h B HEF N BAT
AR > A2 ARGIMK > BAZIRSCAK, Simpson $5 58 H 5
FURAK K A BAZTRACHR > AR 4lMR > BATAIM, 3
FPART A Ace 8 UM Chaol $8 B ANAEA1E I & 22
5, BATAiE R, BAIRSSMEAR. 3 FiARALAY
Coverage T5EUIITE 99.9% LA I+, FREHI 74558 5oL
AT SR T LR VR AEAEAS TR L o
2.3 HRFER SRR

3 AR AL Y A SRR L T LR S HE O 26 1] 60
20113 J& 415 OTU, R AEAET]/KF 12 i HAH
XtE AR 1% DL E A 34, 3R i 3 A
BT 25 A8 2H AR AL, H v SRR Oy T~ e T 1]
( Ascomycota ) . 1T ] ( Basidiomycota ) F1E %
B 1] ( Mucoromycota ) ( & 1), F2E 5[] FHH ¥
I THERZARZIAR . AT LU EAZIR SR 3 PR Y

R 13 FRE T BRMER

o) S gl
(g-kg') (g-kg') (g-kgh)

A
(mg - kg")

AR
(mg-kg') (mg-keg")

TS - ATk WAL

o it L
(g-ke")

FARZIFK 428 £+045a 2.14+022a 15.93 +0.57a 159.07 + 8.80a

0.81 £0.18b 84.67 +8.39a 4.48 +0.16a 67.45+7.57a 15.77 +0.59a 31.52+ 1.18¢c

B2 406+0.78a 1.02+020b 16.07 +0.88a 155.24+25.06a 1.18 £0.04a 95.00 + 6.08a 4.85+0.29a 66.22 +8.13a 16.48 = 1.57a 65.87 + 6.28h

FEAZIRACH 275£026b 046+004c 1521 +0.34a 113.72+7.44b  0.89 £0.05b 58.33£6.11b 4.76 +0.13a 44.64 +4.62b 16.24 +0.35a 97.37 +2.09a

E: FIVNGFREARFRZERLE (P<0.05), T,

®2 3MMHETRERSHMEN

B Shannon 541 Simpson +5%% Ace 84X Chaol #8541 Coverage $54%
AR 2.50 +0.14b 0.22 +0.03ab 184.61 +25.42a 184.55 + 25.64a 0.9998 = 0.0002a
BATLlA 3.31+0.13a 0.08 +0.02b 216.99 + 19.56a 218.88 +25.39% 0.9993 + 0.0001b

BEY AR N 2.10+0.52b 0.34 +0.16a 175.97 + 30.63a 179.01 + 28.44a 0.9995 + 0.0002ab
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FHXTERESR T 26%, SR X i#m) 2 3.
PETR A FJETE B IR S B (60.15% )
ARG ERAR (46.52% ) 5 T BT TR AL 3
PR ) o KB/ R BAT AR . A2 AR LR AIE
RS, BATAEAR L35 B ] A AR
(9.09% ) feis, BIERSH (6.20%) R,
FEAKF B, ARG 2 AE 19 DL B H 28
R IEA 84 (B 1), Hrp: FRREITAER
TEN K F i AR 4 ( Archaeorhizomycetes )
(20.07% ~ 51.51% ) . Z&7e W4 (Sordariomycetes )
(4.36% ~ 10.43% ) . &% & 24X ( Leotiomycetes )
(2.74% ~ 8.41% ) . BU % 3 M ( Eurotiomycetes )
(0.35% ~ 2.54% ) FIEHEE 49 ( Saccharomycetes )
(0% ~ 3.06% ), i HL TR A TE B AZ IR S AR BY A
FE W E T EBATAM (P<0.05), SEAR4IMIC R

FRS, FETCTN . R TE MU N B AT
LKA AT R B 2 2 i T A2 R AU BAZ IR AL
M (P<0.05) , TEAZARLUMFITBAZ IR S ARIA] 22 57 A
W BB A TE B AT SRR AR 3B 3.06%,
TERL AR AR R AN 0.02%, 78 B A2 1R 38 bk b G %
RN HT BT R TENKF b e 40
( Agaricomycetes ) (23.89% ~ 31.91% ) Fl 4R H- 24X
( Tremellomycetes ) (1.65% ~ 5.69% ) ; <> & 20 1E A2
AREpk, BATAMFNBAZIRSSARAFIR S FE 2351k
31.91%. 30.75% F1 23.89%, 1£ 3 FibRAL[]C Ik 3 2%
5o AREART R BATAIM RS (5.69% ), TE
FEARGEMREAR (1.65% ). BRI HETEN K
R ERFETE 29 ( Glomeromycetes ) (1.11% ~ 2.31% ),
PREEFNTE 3 AR B A B2 R

TEJ& 1 43 2K b, 3 Bk AL rb Al = 2

1.0 1.00
% 08l = 0.80] RRRRRRR
z z
= 0.6 g 060r AR
= 04l g 0.40f
=
s 02k w020}
0.0 L Syvemn 0.00 P
ARGl BrTAk BAZIR A (7 NS EEIIEIN BRI
"R o
O HAts @ B4
0 H B unclassified_d__Eukaryota TR BERE4
M unclassified k_Fungi SESHT ! B unclassified_d__Eukaryota g%g%&
- o N B norank p_Mucoromycota 5] 2
T O T Bunclassified k_Fungi DS N
0 4R O R4
1.00
B os0f
Hr
=y
E 0.60 [
%
D:?E\ 0.40 -
i
o 0.20
0.00 L . . .
(77 LI BATA BRI
o
O HAt B T
Shnorank o Agaricales EJ Hodophilus
Bnorank_c__Sordariomycetes B2 Wickerhamomyces
By Elunclassified_c__Sordariomycetes
Aunclassified_c¢__Glomeromycetes unclassified_d__Eukaryota
Bnorank o Tremellales B unclassified_f Ophiocordycipitaceae
Nunclassified f norank o Agaricales Bunclassified k Fungi
B Meliniomyces Edunclassified_o__Agaricales
Enorank p Mucoromycota Elunclassified ¢ Agaricomycetes
BArchaeorhizomyces
1 HEI, RFEKTELRENFEE
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15 1% VL b H 32 i mm A 64> (E 1),
T2 AR SR B AZ IR S HRAH XS F 7R 1% LA | H %
& ) JE 25 0 A0 ], R Archaeorhizomyces ( 37.94% .
5151% ) K Meliniomyces (2.75%. 274% ), & #T 4l #k
B AR R EAE 1% DL B A 61, 3l
A Archaeorhizomyces (20.07% ) . Meliniomyces ( 8.40% ) .
Wickerhamomyces (2.79%) . & 5¢ W J& ( Chaetomium )
(2.22% ) . Hodophilus (2.07% ) . #iFE)& ( Phialophora )
(1.67% )o Archaeorhizomyces WIAHX} FFEAEBAZIRAC
MR, BES T B4 (P<0.05), 52K
AiMATFAE D E 25 . Meliniomyces . B5¢ 1 &R AR
R 3 DIRAEBATAAR T AR B 2 8 2 S T AL
REGHFAEATIRISH (P<0.05), TEFZARLMAE
AR 22 53 R .35 . Wickerhamomyces 1) AH X
FREBATAME TR AR, TEBAZIRATH DRI
XN 0%
24 HEEFE S SRR F IR

RDA A1 3¢ 730 #r al 1 ( 1812), RDAT Hl RDA2
i RS 58.93% 1 32.44%, WIS il RE
RN 91.37%, W L HEPRIE R 1%k LT 7 4
IR FE M AR s A BT L TR TR T 45 ) 118 52 i) i
K, HUOIARWE . pH. BB RIBREELL .

100

80r

—60 oAl

-80}- NS

~100}

—-100 *é() *6]0 *‘i-() *ZIO (‘) Q.IO 4IO 6I0
RDA1 (58.93% )

B2 TEEFABREESTEBEAERMTRSH
H: TP. TK. AN, AP, AK. C/N. C/P /35lFrn4atl, 28 . mfitA .
AR AT AL, BRBELL, TR, AL B. CAalERRAZARAL
. ALK, BAZRAH, HEEdR R,

[’ 3 o LA R R K F S LR
PR A0 387 Bz 7Rk s AH G HE 0 A, AW 5 Meeliniomyces
B 5 B JB . Hodophilus, i % J& . Heterocephalacria %
o IFE MK (P005), 5 Wickerhamomyces i i
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2 1E M 96 (P<001). A 3% B 5 unclassified {
norank_o__Agaricales 22 i 2 [FAHC (P<0.05), 2815
Heterocephalacria % . 25 1EAHOC (P<0.05), ki lb 5
unclassified_d__Fukaryota % i E HAHC (P<0.05), pH 5
unclassified_c__Agaricomycetes 5 i} 2 HAHK

=T = g I :
- unclassiﬁedﬁcisordariomycelesI 0.5
- Hodophilus -0
- Meliniomyces ~0.5
N | L
-- unclassified f norank_o__Agaricales
- unclassified_f Ophiocordycipitaceae
_ = AN
-- Wickerhamomyces
| Heterocephalacria
unclassified p__Ascomycota
norank_o__Agaricales

unclassified_o__Agaricales
norank_o__Tremellales
unclassified_c__Glomeromycetes
norank_c__Sordariomycetes

Archaeorhizomyces
norank_p__Mucoromycota
unclassified_d__Eukaryota
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unclassified_k__Fungi

B3 TERERFSERREKFEHEXHE
W CERoR &k * . = 4l /R B % (P<0.05) . B3 (P<0.01)
A,

3 itig

3.1 BT ARFEAMST LR E RIS 2R
AN FR AR TRARS Foft A A e A AN 38 R i
BHILE, MHASR WY T, R H TR R
()28 [ o Ak Jm A AE i 2 25 5, IE TS AR s £
SHEFRIE RN L S RIS SR A R R Y B
PR B R BTS2 B 3 TR AR AR B AR
MR, AHFGE R BAT AR B 2R R R R
E TASARAIMRFBAZIRAIHR, BAZIRSSHRAY Shannon
FREU B T A AR LR EA T AlbR, 2k gL
XFR H ol BAT AR [ AR 5T AT R TR 5 AR
Shannon 8805 TR MM TBATAMAIE . BATAEAK
HHMIIRFEE, HRMREURE, BEIRCHE
PSR MR A
3.2 BAT AR+ B BV 25 (5
3 Fofr bR AR v A I R TR 2SR 26 1] 60 4X
113 J& 415 OTU, 3 PR AL cp A 340 1] 0 48 7 1)
FFHTFEET, P BE A A 3 3t 80% ., T
PRI FERK, HEKCAHEFETT, 517
MR 200 FRUNVPAE Y S SRR, TRETZ
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T, FEFRMIEI R B R EREN 7 T
PR MEBZRSM P R, A2 ARalibk b ik,
HFH BT AR T fem, TSRS R
o T TR ) FIH B T Y AR X B 2 Al W A
K, BUIFERETTHEFEIISETARTEDY
AR AR 3 FAREL R AR K EOR S Y
HEHE D, X FEH 470% ~ 9.00%. 1E497K
Vb R ARARH B AZ IR AR BT N HE T —
B, HEATAMIEE WA LA R, A2 AL
EAZ IR SR DL 29 e v IR v AR T 49 > <
9 > FESTE N > FEH RN > REHN > IREHN. £
MR RN > AR A > ZE5E N, 3 bR
W1 Archaeorhizomyces 7 % 7€ I XL A H R, 5
TLRRIESE ) A AMRXTEARN TR R A
ZAEVE R S A RS2 e TP A S A2 AR N MR R
PEA B 8 RS FLIA R ( Trechispora ) . BATEIMK
NARFEE (Trichoderma ) . FZATIR My Rl .55 &
( Staphylotrichum ) 518 AN[A], W] G855 57 M Z5 A4 AN [¥]
AKX,
3.3 AR R T B R TR A5 A B

RDA A 573 #r AT B2 218 8 A0 5 1 73 A 2 1]
TSP AE R e S LR R AR, AR
AR . pH. HUECE AR SR T R R
SRR FEEH . ARG R pHL IR
PR B A L A AR BATIR AR L 33eh &5 f 5
o AT EETE 1% Dh b H 30w L3 w e
Archaeorhizomyces ¥ R B R2 M4 /N o

gE b prik, 3 R R R A ALl A 2
REPEZ AR R e PR R 455 m >, 3 Ak
U [R] A AE ) 1) A o ol S S A e o ) ke 2 3 i
o B AR R AR, L S B AR
KA AL . X BRI AR RIS I E
Py etk T PR AR b 75 EE it — DT

(1) BITAREZAMG L2 A
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ris RN N

(2) BITARIEAMG LS w1 TR
BER AL, (B 3 R E R ALSARMRL, ¥ T3
Wi HPEMNMBERET T E. BITAREZAMK
Je BTS2 FETE AR

(3) S8 BT R 5 2 A R 1 8 5 - B

B DIARSE, TURII IR, . AR
pH . H AT M L2 52 M) - e ORI RV S5 A 1
BT

SE Wk
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The effects of Phyllostachys edulis invasion in Cunninghamia lanceolata forest on the diversity of fungal community
PENG Hui', CHEN Huan-wei’, LI Qiu-jie’, SHEN Qing-hua', ZHOU Hong-min’" (1. Longquan Conservation Center
of Baishanzu National Park, Longquan Zhejiang 323700; 2. Longquan Research Institute of Forestry, Longquan Zhejiang
323700; 3. Longquan Forestry Bureau, Longquan Zhejiang 323700 )

Abstract: This study aimed to reveal the changes of soil fungal community structure and diversity after Phyllostachys
edulis ( moso bamboo ) invaded Cunninghamia lanceolata ( Chinese fir ) forest in Fengyang mountain. Illumina Miseq high-
throughput sequencing technology was used and the soil physical and chemical properties were measured to assess the
composition and structure of fungal community across the pure Chinese fir forest, pure moso bamboo forest and Chinese fir
forest mixed with moso bamboo. There were 26 phyla, 60 classes, 113 genera and 415 operational taxonomic units ( OTU )
in the 3 plantations. The dominant fungal phylum groups were Ascomycota and Basidiomycota, and the sum of their relative
abundances were 80.80%-83.92%, there was no significant difference between the 2 dominant fungus of the 3 plantations.
Archaeorhizomycetes, Agaricomycetes, Sordariomycetes, Leotiomycetes, Tremellomycetes, Glomeromycetes,
Eurotiomycetes and Saccharomycetes were relatively abundant classes in the 3 plantations, the relative abundances
of Archaeorhizomycetes and Agaricomycetes accounted for 50.82%-75.40%. Archaeorhizomycetes was significantly
higher in Chinese fir forest mixed with moso hamboo than that in pure moso bamboo forest ( P<0.05), but there was no
significant difference with pure Chinese fir forest. Archaeorhizomyces was the dominant genus ( 20.07%-51.51% ) , which
was the highest in Chinese fir forest mixed with moso bamboo and the lowest in pure moso bamboo forest, the contents of
total nitrogen, alkaline hydrolysis nitrogen and available potassium in Chinese fir forest mixed with moso bamboo were
significantly lower than those in pure Chinese fir forest and pure moso bamboo forest. Spearman correlation analysis between
abundance of dominant genera of soil fungi and soil environmental factors showed that, total phosphorus had significant
positive correlation with Meliniomyces, Chaetomium, Hodophilus, Phialophora, Heterocephalacria ( P<0.05 ), and
Wickerhamomyces ( P<0.01 ) . The physical and chemical properties of soil changed significantly after Phyllostachys edulis
invaded Cunninghamia lanceolata forest. The total phosphorus, available phosphorus, pH, available potassium and carbon
and phosphorus ratio were the main factors affecting the community structure of soil fungi. This study can provide a scientific
basis for controlling the expansion of Phyllostachys edulis and maintaining forest ecological stability and diversity.

Key words: fungal community; Phyllostachys edulis invasion; Cunninghamia lanceolata forest; high-throughput sequencing
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