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BRI T LMK ERE E A5 X 'R
Z= T BN S
PEAL K & REAR, KT, B OB, BE, ThE

(1. B sThOl K2 A0 5382 b B 05 PUACAOl BRI 808 o, 195 B 5T 210037; 2. Wil LR KR % i 5
PERAERE, WYL BT 3113005 3. VLA ML RREIF ST BE, VI8 M AT 2111535 4. VLA MOl BRARF5EBE 1155
R R AR S R G E R E MBI, 95 2% 224000)

BE: [ B8 ] KA Populus spp ATk 135 XA F & (arbuscular mycorrhizal, AM) B H %% 4 Myfe A M R R An
WEFHSARBABEHRE., [ FF] DT RERERI R A TS, R SHLRMAFE (0. 5. 10, 154 30
gm>a)YALH6a)s LERMAMA, AM ARBEEMF S HRREET NI TR, FoWT AM AABEHIES L3
FEEAFHXF, [#R]OHE TN A ERF AM AHAZOF7] 1307513 &, 196 Moy E#4ELT (OTU) 5T
48 84105, LPREEE Glomus F= % W& % % Diversispora 8%+ F JE Z An-F351% 993%; QRFmAIET AM A H
SHMBHYAREE, 1AM E R A mRTF6Em S Rk E RS FERHER, A PHRG0g -m™a) @k E
EEGMSTFEFERE (P <005)FH THRELE G 10gm>a'); OFF s AMAWEHX LM (B F OTUs, =
0.695) % Chao 4§ # . Simpson #5# ¥ A X ¥ra, BRERAFHO AM AR SHBERHEFFH T LS (P<0.01);
@DTASHEREN: LB pH, B ERT IANRBE T3 AM A AR E AR T EEE A 57.6% (P=0.001), 3
AM A AR R G LR GMEERE K (=0.766), FBINFEEEMRA SAMISHE pH, S8k, Sl S RA
BHFMAL A (P<005), [##] RANT, BRALWRLIEAM ANHLLAE Y Hoam, L3EBE pH. &5,
BB ERAY N AM ARSI TG T RRHRE, B2 K44 34
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Seasonal dynamic responses of soil arbuscular mycorrhizal fungal community
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Abstract: [Objective] The study aimed to investigate the effects of nitrogen addition and sampling season on

soil arbuscular mycorrhizal (AM) fungal community structure and diversity in a poplar plantation, and clarify
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the driving factors. [Method] A field simulating experiment with five nitrogen addition levels (0, 5, 10, 15 and
30 g'm™*-a') was conducted in a poplar plantation in Dongtai Forest Farm, Jiangsu. After six years of
continuous nitrogen additions, the dynamic changes of soil physicochemical properties, AM fungal community
diversity and composition in four seasons (spring, summer, autumn and winter) were examined, and the
relationships between the characteristics of AM fungal community and soil environmental factors were also
analyzed. [Result] (1) A total of 1 307 513 high-quality AM fungal sequences were identified by high-
throughput sequencing, and they were assigned to 196 OTUs, 4 orders, 8 families, and 10 genera. The
dominated genera were Glomus and Diversispora, and the total average relative abundances of them reached to
99.3%. (2) Nitrogen addition had no significant effect on the AM fungal community structure and diversity.
However, the relative abundance of Diversispora decreased significantly with the increase of nitrogen addition
level, and the relative abundances of Glomus under high nitrogen addition (30 g*m2+a’') was significantly
higher than under low nitrogen additions (5 and 10 g-m>+a™") (P<<0.05). (3) Season had significant effects on
the AM fungal community Chao index, Simpson index and community structure (based on OTUs, 7=0.695), and
the AM fungal community diversity indexes in autumn and spring were significantly higher than that in summer
(P<<0.01). (4) Redundancy analysis showed that nine environmental factors measured in this study explained
57.6% variance in the AM fungal community composition, passing the Monte Carlo test with 999 permutations
(P=0.001). Among these factors, temperature had the greatest correlation with the AM fungal community
composition (7=0.766). Moreover, pH, total P, total C and NH;-N were significantly correlated with the AM
fungal community composition and diversity (P<<0.05). [Conclusion] Nitrogen addition and sampling season
had effects on the AM fungal community. Temperature, pH, total P, total C and NH;-N of soil were important
drivers for the AM fungal community dynamic changes in this poplar plantation. [Ch, 2 fig. 4 tab. 34 ref.]

Key words: nitrogen deposition; seasonal dynamics; arbuscular mycorrhizal fungi; community composition;

diversity; poplar plantation

HER R = RATIRE X Z—, 20 4D 80 AR LRI A S R G AT T 60%!". [
RIHRMAEBRE R TRV T 20 kg-hm+a™', IFR2IEFINE R EARD, K0 R A HT 26
WABRGER SR, 51K DIETACHRIEIN . RN A ) 22 R P AR A (R A DA TR AR
(arbuscular mycorrhizal, AM) F.[# 58 -5 26 K Z 5l WA ) AR 200 i B B AL 4R R A 315 A &
AR BT BBR IR, LS B ARG TR BT . B e AR R A A PR AR AR R A, L
PRS2 SOy B R T, SR, AU 2 S 3 RS e MR R A U, s R
AM EEHEE MH 58 FHW AR, MY A IR W SO G A A
Felo EARRIT R TR 2B R IR AM ELRREVE 20 A018086 , A BLRAS I n] RERG AT B AIRP ) 2l
N AM BRI RER AU 2R, X TR S RS S i A AR L RSN A R SL I [R]
PAR 5 5 ¥ 22 S A O [Rliny, R [R) 2Ry IR B n 284, LAY AW RE N AM FLTE e Ak 5
25 2 xt AM H R A2t

W Populus spp.&—28HE5 AM H R ILA AR, X7 — @R ek 1 HAE A R0 2158 Y
AR, BB N TR B TR ™ B LI, BRORACVR IS, T2 o0, EARM A R S A
PAr07 i K BORBIPE R RIS 252 Wi B N AR A HLak . S sh Wy Al AR Wi v 4 1
SEUOTSH A A AR PR 1 AM LR 0052 S ZE M 2E S T AN . ST, ARRESY
PULIRE R AR S MR N MO BESEN &, TEELiR 6a)n, THF. B, k. L4 DT 05
RAEMRPR 8, 3 o R T AM BRI 45 H A AR R Sh A AR A RRAE 5 ] A - e A
i, b AM HRREK SHEN T Z BRI R, DIPMIAR AV = TR TR N AR S e Fi AR
RGN REFLAEE 3
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1.1 AREHR

BT XA TIL I I T 48 S 4K (32°33'~32°57'N, 120°07'~120°53'E), 1% X HiAb KT A T dis v FR
IR, JRALE G R . IR 14.6 °C . HIXHEE R 88.3%, JCFEMIN 220.0 d, 4FH REEECH
2 169.6 h, 4FAPHEE ST BN 493.5 J-em™, AEFE/KE R 1 059.8 mm. Mz PNz A TR & i i ARk
2000 hm®, +HEMRPEUE L, S50
1.2 Wit 5HERRE

B N TR TR M 7 T 2012 45 5 A, R THEE M I IR AT . 45 2003 4278
18 1) BAR IR TCE &R 135 Populus deltoides CL35 N TAK, B 3 B 25 mx190 m (LML, R I BELIX 4 1%
I, B E S A 25 mx30 mFEJr, FEJT IR E 10 m A2 ol o S BOZ O IX RS A DR K
(6.3~12.6 kg-hm 2+ ") & SR BINE, 2098 0. 5. 10, 15F130 gem 22!, KIKFRICHN Ny,
N;. Ny. N3 FI Nyo B4FE 5—10 AT N TR, FEmA R ECE Ek 6 N, ROk T i
R %% (NH NOs) I fFAE 20 L /K (AH24F 0.027 mm FEK), FHBEZE AR50 AKRE T, X6 BRI 55 5K .

ST 2018 4F 7 A (B 2%). 2018 4F 10 ] (FkZF). 2019 4F 1 H (7)) f12019 4F 4 H (B %), EH
MR BEPLIE SR A K B0 4~5 tk, KERBEDIZG, REALT 0~20 cm 2B RAR (BE
/NTF 2 mm) HRPR R (R R EWE S 0 1 48), ERFAMRE T 2 mm G R —FE 7 PR PR - R A
H5), A AEHAET, SREUE SO UK )< 3(F ) <4CRFEZTT)=60 A~ T HERE S o K5 HUS B - S RE B
TEFRA T ISR %, A RHERRS R 2 0, — 80 C VKA, HIT AM HERHE S Z e
FME 5 5 — A R, FH e S A
1.3 HEEEAERMNNE

8 pH {E R I B AR I E (KB 1:5); HIEEER (TC). AA (TN) i FH 7T & 20 B X
(Perkin Elmer 2400 I1) W% ; 18 S8 (TP) A0 (AP) R FHEHEADT L (LI AE s A5 A (NO3-N) FlEk
A (NHZ-N) SR 2R HM 3500 B 1k e I i Eb B 7k e B0 4 S SRR [a] % ) P34 0 H v B e B R
SRR SO 5
14 AM EFSEENFSEYERFESN

AM ECTR BV 2509 20 iR A Tlumina Miseq (s S0 P BRI & o BARALBR A . FRER 0.5 g Rkt
¥E, JH Fast DNA SPIN Kit for soil(MP) i 7] & #F47  DNA $l1#2, L) Nano Drop 2000 747 DNA ¥ 5 Fii4li
BE ARG ;L AML1I/AML2PY Al AMV4-5NF/AMDGRP #4172 % PCR §" 1% (ABI Gene Amp® 9700 ).,
% 1% PCR W 24 . 95 C HiAS M 3 min, 32 MEH (95 °C A8 30s, 55 CiE Kk 30s, 72 °C LEff
45s), Jo 72 °C #EfH 10 min, 5% 2 5 PCR F 14 1 Ik PCR PE¥pfE kit , SOV SECH: 95 °C FiAs
3min, 30 MEFR (95 C Z5HE 30s, 55 C Bk 30s, 72 °C I 30s), HJ5 72 °C ZE{H 10 min, PCR ¥
& & N 20.0 uL, 5xFastPfu 2% W 4.0 pL, 2.5 mmol-L' dNTPs 2.0 L, 5[4 (5 pmol-L™") 0.8 uL,
FastPfu 4§ 0.4 uL, BSA 0.2 uL, DNA #itlz 10 ng, 4§ 3% PCR =¥ LA Axy Prep DNA Gel Extraction
Kit (Axygen Biosciences) 4lift. 5, F]F Quanti Fluor™-ST(Promega) #E17E mAGl ; £ E FIGEEH YR
R A BRA RS Miseq PE250 P& (Illumina) #E17I0 % . 60 A BI)F I a2l © L AE 2R EE R
A4 AR A Bl (NCBI) U PR (751557 5. PRINA904933), KAl I 5 (8 L5k 3E A F 51, B
PLERAE Usearch VAZE324E , R4 S AR I GRRIEKSE A 97%) 13 AN [H B9 43 28385 58 (OTU), FHHR
P MaarjAM JEH (2% P55 OTU 1 7F0E %52 (KR 97%).
1.5 Zitsrth

W AR T FHE- 22 10 000 45)5, A Mothur 41158 AM FLEE R Chao $54M1 Simpson #5%44™,
TEB A S REAR RS . R RIE T vegan BT AM EL K451 (B2 T OTUs 4Q) HEfT
A B 3 2 48 ¥ 43 M7 (non-metric multidimensional scaling, NMDS), {2k ANOSIM #E47 A [7] &4 i i 2
] L B [F]— 21 AN R RUAL BRI 25 55 B B AT s AM ELR RIS 4540 45 45 R BE X 1181 10 56 R TUAY 0B
(redundancy analysis, RDA) P-4, RDA 7 #71 H 48 B8 7 22l )ik Il T (variance inflation factor, VIF) /NF
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10 A+, ISR RI% 53T (Monte Carlo) TS+ 15 AM FLEHETR 250 19 I B PRG35 . oK
JH SPSS 18.0 Xf Z= W FIA ML BT AM E A REVE AR 8. SR AR XS = B2 FI PR 5 DA - 14 52 e
1729077 225381 (MANOVA); X [Fl—ZE 1A AL BT AM ELIE 3% 2 5 SO A 58 H 1 i 47
R R I 2250815 I Spearman A3 R BT AM HEEVR ZREVEIEBUS RSN T A E L R .
Origin 2017 1EF.

2 HEREAM

2.1 TEBEAMER

MR ZE IR IRIZEAT) Jr 280001 (8 1) R . 35X Fril 6y 10 4~ s fb v A 5 m, iii
RACFEXT T3 pH . BRA L . B RAGEAS AU =0 80F WE 50 (P<0.01), FEE RS MBI m, +
€ pH Ak A LA FRAR A a3, B No. Ny AN, A FE R 8358 T Ny M N, 4h 3 (P<<0.05); N, &b
R R S AR R D W T AL T, WA S R R BUE Ny A R ok, ARIRA 0 BEE
F AR AT REEME LA E S T AR Z (P<0.05); EEEMEESA
Fi o B i KB I B A TR B, H B | THARZET (P<0.05). Mo, BEZET A8 10130
JENKEVMKUCHE 2, kR, FF, &%, MEHERENRIVIMRIR A ZE, FF, EF . kE, A
KA W25 R (P<0.05).

F1 M TEEAER
Table 1  Soil physicochemical properties in the poplar plantations
e BAY pst ) S/ Wy HASRY MER y
FhRE - pH (grkg)  (mg-kgh) (g-kg) e (mg-kg!) (mg-kg') (mgkg!) WL
Ny  829+0.07 ab 1.73£0.06 b 923+6a 18.1+1.4a 10.5t1.1a 36.8+11.6a 5.98+0.56b 2.48+0.48 d 20.1+0.2a 20.2+0.1 a
N;  8.19+0.02b 1.83£0.12b 893+17a 16.4+1.6ab 9.0+1.5ab 37.2422.7a 7.45+0.24a  7.85+0.54 b 20.5+0.5a 20.2+0.2 a
ga& Ny 831+0.03a 2.27+0.15a 878+10a 174+13ab 7.7+0.6b 28.4+3.9a 6.20£0.38b 4.06+0.33 ¢ 21.0£0.6a 20.2+0.3 a
N;  8.2040.07 ab 1.97+0.40 ab 893+13a 15.0£1.7b 7.7+0.8b 43.3+3.3a 7.41+£049a 3.61+0.21c 21.0+0.5a 20.2+0.1 a
Ny 7.99+0.08 ¢ 1.97+£0.06 ab 884+50a 15.4+04b 7.840.4b 44.5+t1.0a 7.42+0.50a 25.25+0.41 a 20.6+0.5a 20.2+0.1 a
Ny 8.65£0.02a 2.13£045a 778423 a 17.4+12b 85+24a 13.8+5.7a 543+0.42a 12.38+0.97b 17.7£0.2a 17.3£0.2 a
N;  855+£0.03b 2.40+0.50a 808+25a 17.2+0.7b 7.4+14a 184+48a 556+0.21a 2.50£0.49c 17.7£0.6a 17.3£0.3 a
Z N,  843£0.02c¢ 2.40+046a 772+64a 152+1.0c 6.5+1.4a 13.4+1.5a 5.28+0.40a 10.52+1.52¢ 17.940.7a 17.3£0.1a
N;  8.55+0.04b 3.33t1.64a 806+23a 17.9404b 6.2+2.7a 13.6+6.7a 3.95£030b 10.80+1.98 ¢ 17.8+0.8a 17.3+0.2a
Ny 837+£0.03d 3.63+1.40a 792+22a 19.7+1.2a 59+2.0a 13.9+1.8a 545+0.20a 58.91+2.09a 17.6£0.5a 17.3+0.4a
Ny 8.46+0.03 bc 1.33+0.21a 75748a 16.5t1.8a 12.4+0.7a 19.0+3.6a 8.86+0.61a 11.83+0.09b 33.9+0.2a 5.5+0.1a
N; 851+0.03 ab 1.37£0.25a 705t6bc 17.1+1.4a 12.7+1.5a 19.2+1.7a 8.14+0.19b 11.86+0.41b 33.9+0.4a 5.5+0.1a
&Z N 855+0.04a 1.40+0.10a 693+22¢ 164+0.5a 11.8+0.8a 19.4+3.6a 7.46+0.19c 11.83£0.19b 33.840.2a 5.5+0.1a
N;  842+0.05¢ 1.43£0.15a 72749b 152+1.0a 10.6£t0.4a 20.6+4.8a 7.75+0.05bc 11.66+0.73 b 34.0+0.2a 5.5+0.0a
Ny  8.46+0.04 bc 1.47+0.21a 708+t9bc 14.9£0.8a 10.4+1.9a 22.1+5.6a 6.73£0.23d 14.7240.19 a 34.0+0.4a 5.6+0.1a
Ny  8.5440.06 bc 1.40+0.00 bc 647+10a 17.1+02b 12.2+0.1 ab 21.844.3a 5.65£0.08b 1.10+0.24 a 27.9+0.4 a 14.6+0.1 a
N;  8.6240.01a 1.50+0.20b 558+147a 19.6£02a 132+1.9a 255+79a 7.47+0.79a 1.1940.08 a 27.8+0.6a 14.6+0.2 a
Hz N, 8.57+0.03ab 1.17+0.06 ¢ 639+12a 16.9+0.6b 14.5+0.5a 224+32a 5.17+0.14b 1.06+0.14a 27.7£0.6 a 14.6£0.2 a
N;  850+0.01 ¢ 1.50£0.17b 668+11a 18.6+1.2ab 12.6+2.4a 21.2+43.5a 5.514022b 1.11+0.41 a 27.3+0.5a 14.6+0.1 a
Ny  8.60+0.02 ab 1.83+0.15a 673tla 18.1£1.7ab 9.9+0.2b 19.842.5a 6.96t0.25a 1.5340.07 a 27.9+0.9 a 14.6+0.1 a
Al || i ns ns ns ok ns ok *k ns ns
ESS Wk ok ok ok ok ok ok Hok Hok Hok
RASIM= 2=y *% ns ns ok ns ns ok ok ns ns

Uil AP RUEDY 3 AN TE RIS EAREZE . FSUR /NG TR 2R R —Z 15 T AR B 22 5 .3 (P<<0.05). ns FmZR
R, SR ZERIE 5% REKY, PR ERIE 1% REKF.
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60 > T HERE ARG 1337 714 &6 p 4, LBRMUREIFIIE, 15 AM BEARUTF] 1307 513
% (BEAFEA 12 998~24 496 2%), 41 )& T 196 43 250 (OUT). Fir A A i i B ith S 76 DI P 12 2R
4000 Z50FC 8T8, RUIATIESE G - 8RE S P IR B R 8 R B A T ) AM BLTREVR 4540 o S
ROT 2= R (K 2) R AALFEXT Chao 541 (P=0.193) 1 Shannon #5 %X (P=0.725) ¥ JC i % 5 Wi,
i A [A] 25745 6] 2% 5 . 2 (P<<0.01)., Chao #1 Shannon$is $0 i K AH 24 AERK S, SEXME 20 %)k 98.31 Al
3.07, #kZE. A ZFMAFZER A Shannon FEH2EF AR E, HEBFH & TEZ (P<0.01); X Chao 5%l
5. BMEFENAEESAREN, HMFEYRHABEZES, NREVMRICIKE, FE, EF . &%,

R2 AM HEEEEEE AT SHMIEH

Table 2 Soil AM fungal community richness and diversity index

Chaof&%k Shannon$§ %%
Ab3
e e %% #F HE *E %% =
Np 90.1£2.6 a 105.0£10.7a 68.5+2.2 a 94.9+16.2a  2.58+0.23a 3.20+0.04a 2.78+0.36a 3.12+0.10a
N, 76.0+11.7 a 98.4+14.8a 78.4+39a 93.8+7.5a 2.63+0.51a 3.22+0.08a 3.00+£0.06a 2.86+0.05c
N, 73.5+¢113 a 89.3t11.4a 77.2+159a 773+55a 2.65+0.58 a 2.84+0.80a 2.88+0.25a 2.90+0.15 bc
N3 71.5+£20.0 a 97.9+3.5a 68.6£13.4a 82.2+102a  245+0.24a 3.16+0.05a 2.70+0.12a 3.04+0.16 abc
Ny 74.3+19.6a 101.4+18.6a 67.2+2.7a 91.744.9 a 2.24+0.40a 2.9240.48a 2.83+0.21a 3.10+0.05 ab
E=R/N) | ns ns
ey *ox -
RIIN<Z=TT ns ns

YRl RIPEUEDY 3 A EERFIEASARERE . RS R NG FRE20R [ — 21 T AL LR 22 53 3% (P<<0.05). ns FRZESH
AW, FORZERIE 5% BEKF, FRzERE 1% BEKF

23 1iEAM EREEEAER

FEBE CEYMXT EE =005%) 32 3 iR . EEARBEEIR Glomus, % %5
Diversispora .. J& B {3258 Scutellospora MR 25 )& Archaeospora. IR ZE T 0. Z=9 AR
Ak BRAA o Bk 9 N 22 L SR AT A W (P<<0.05). N, AbFR R AU BRI R AR X R
5 T Ny N, Zb 3 (P<<0.05); ANy Bl N, Zb3H, 22 i 9 25 o AR X =F B BRI, B N, i N, Zb 32 55
ANRES, HABG IR A 325 5 (P<0.05). BRIEEJEAXTF B A 05 2 N KRB IMRICE 42 |
M. BE. FE, BEFMIMEERAREI, HARTNE 255835 B EFZKF (P<0.05); 125
JRAHNT R ZE B/ IME (4.8%), H BB T HAL 3 HZF=,

T OTUs ) NMDS HEJF 0 B 1 (B D) R . Z27 B 3% 52 AM H 5 #F V% 45 1 (7=0.695,
P=0.001), T & AEFENT HEL 0 A B2 (7=0.027, P=0.163). Xt [a]—Z=45 T A [A) &AL B A #- A7 AR PEAG6: &
M. HZE (=0529, P=0.001), & Z (5=0.479, P=0.002) Fl Fk Z (=0.310, P=0.016) A [F] & 7% hn kb B 5]
AM HRBHE 2255 02, E AR 22 78 B3 (=0.124, P=0.125),

24 AM EFBESHERTFENXR

M T A B Frihg 9 A F VIF/NT 10, 430lJ& pH. S8, SRk, . SR . A
I, SR, MAAMRE, BN AM HF #F % 442 16 %) f# B /2 8 57.6% (P=0.001), Monte
Carlo Ki B 25 R W . BRASAESL, A NS HEFH 5 AM F A #F 7% 4080 35 A0 C R (P<0.05,
Bl2) o Hr, AM EREEE AR R OCOE R iR (=0.766), HKN pH (7=0.385) Fl &L (7=0.331,
P<0.01),

+ 5 AM B BEE ZREVERE B0 B PE R (R] O AH SC A0 M (% 4) KB . Chao #8405 pH. Bk
B R HFIRLE 8 35 1B A DG (P<<0.05) , 5wk B8 AURNEEE 3% Tk 5 (P<<0.05); Shannon $5 % 5
pH FLER 35 IEAH G (P<<0.05), HAA . BB S R B E T (P<0.05),
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R3 B AM EH (HEXMTFEE=0.05%) HHEXTEE

Table 3 Relative abundances of the AM fungal groups (relative abundance =0.05%)

DL AME AT F /%

FEON g pwkwn  Reaes | Oooon o SERRER
Glomus Diversispora  Scutellospora Glomerorr}ycetes DlverSISp(?raceae Archaeospora L
(R (R
No 89.6+49a  10.0+49b 0.090+0.078 a 0.0000.000 ¢ 0.027£0.029a  0.067+0.090a  0.157+0.271 a
N, 76.3+5.7b  23.3+58a 0.223+0.387 a 0.007+0.012 ¢ 0.133£0.154a  0.000+0.000 a  0.000+0.000 a
EES N, 85.8t6.3a  13.5459b 0.550+0.470 a 0.003+0.006 ¢ 0.043£0.006a  0.000£0.000a  0.030+0.052 a
N3 85.9+2.5a  13.3+29b 0.643+0.772 a 0.080+0.070 b 0.003£0.006 a  0.040+0.069 a  0.000+0.000 a
N, 90.9+2.3 a 8.842.3 b 0.0000.000 a 0.213+£0.025 a 0.070£0.082a  0.053+0.051a  0.000+0.000 a
No 88.9+0.4a  10.1+1.1b 0.757£1.250 a 0.060+0.010 a 0.030£0.026a  0.000+0.000a  0.123+0.205 a
N, 74.748.6 b  24.6+8.7 a 0.100+0.173 a 0.340+0.150 a 0.160£0.156a  0.090+0.123a  0.090+0.147 a
k2 N, 91.1459a 6.3+29b 1.763+2.470 a 0.790+1.340 a 0.057£0.029a  0.000+0.000 a  0.000+0.000 a
N3 89.1+3.2a  10.6£3.1b 0.063+0.110 a 0.027+0.038 a 0.123£0.021a  0.013+0.023a  0.007+0.006 a
N, 89.9+0.9 a 9.1£1.2b 0.070+0.113 a 0.730+0.729 a 0.127£0.110a  0.000+0.000 a  0.033+0.049 a
Ny 91.6+1.7bc  7.82+1.80 a 0.233+0.404 a 0.060+0.026 b 0.000£0.000a  0.010+0.017b  0.317+0.107 a
N, 95.7+1.2ab 425121 bc  0.000+0.000 a 0.020+0.020 b 0.007£0.006 a  0.000+£0.000b  0.010+0.017 b
&7 N, 93.142.7b  6.79+2.59ab  0.000+0.000 a 0.077+0.098 b 0.007£0.012a  0.057+0.049a  0.013+0.023 b
N; 97.3+0.7a  1.88+0.26 ¢ 0.0000.000 a 0.793+0.435 a 0.000£0.000a  0.000£0.000 b  0.000+0.000 b
Ny 96.7£12a  3.29+1.18 bc  0.000+0.000 a 0.043+£0.059 b 0.007£0.012a  0.003+£0.006 b  0.000+0.000 b
Ny 83.0+1.5ab  16.4+1.4 ab 0.127+£0.219 a 0.037+0.032 a 0.190£0.329a  0.020+0.026 a  0.173+0.300 a
N, 83.6£5.6ab  15.7£5.3 ab 0.203+0.352 a 0.263+0.040 a 0.057£0.051a  0.023+0.032a  0.137+0.237 a
5z N, 74.0+£2.0b  24.3+28a 0.893+1.030 a 0.357+£0.592 a 0.067£0.076 a  0.453+0.777a  0.000+0.000 a
N, 82.6£9.5ab  16.248.5 ab 0.000£0.000 a 0.593+0.370 a 0.537£0.657a  0.013+£0.006a  0.010+0.017 a
Ny 88.1+4.6a  11.2439b 0.430+0.745 a 0.107+0.032 a 0.060£0.072a  0.153+0.129a  0.000+0.000 a
RS ok ok ns ns ns ns **
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OTUs) with different treatments physicochemical properties
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Table 4 Correlation coefficients between AM fungal community Chao and Shannon indexes and soil physicochemical properties

BAL pH BAE Rk S RALL R AR HAA TR TR
Chaofg %k 0.344**  —0.090 —-0.291* 0.505%*  0316*  —0.190  —0.511%* 0.110  —0.449%* 0.325%
Shannonf§ 4§ 0.596%*  —0.396%*  —0.548**  0.271* 0.020 0.110  —0.390*%*  —0.096 0.016 —0.149

P n=60, *P<<0.05; **P<<0.01,

3 7tk

AM EL1# JEERBE# ] Glomeromycota BX %% [% 44 Glomeromycetes, H 4 H 11 F} 27 J& %y 300 FhaH p >,
AW, BN AR PR - AM EREHERE 1008, L8 hERERE CFHHEX F 5
87.4%) MZ HIHEHE (11.9%). MAITRA S5 7L HAHE 5 Gk MR A IF S & B L1 AM HE L
BEV% N ER BB RF Glomeraceae (78.8%) AR 48 Bl Archaesporaceae (11.1%); A P W5y R . W&
INIRITIR A2 Abies faxoniana YA L3 AM B AR HREE ek H )R . TR E Acaulospora F1Z 41
WHE . HILAT I, ARIXEAFERI RN AE SRS T AL AM HRE AN EA —E 2R

ANF AM FLRE R AR M | TG MA S Re & i A R R 2: 50, AU S 2500 1
HEREMARA, BS EHAZE WA Y5 A E AM B BRI e R bE 20 m s,
FEY) R PRI FEAS, ARXT TR HAT KA R 22 8 KA 19 AM LA, MRAME 2205l 75/ M AM B
PRRAE T 2 A SRl />, PIRE SR E By R B POk A s A S et A K s, &
SAE Y B B PR, 3 I AR AT R0 ORI £ B K T 22 BRI 1AM LR SR (5 09 i I Wi e
I B A, s AR, AR T, ARSI T AR PR AM LR RES AR S5 FN 2 4
PR, RS AR, ASFE AM B R ZEHEZEIARRImL . FEE 2SI
TN, 2R Em AN B R WIAG  AAN B R A S A N T B TR B, X5 =AY
IR, AUUENG, BRRRE Gigaspora MEZAERE AM H A K Z B R, MR
JE AN TCAE T R NN M T, ZRREE M EREER AM HE S 2 RE R S
AN 22, A ZR NG ; BRERE AM HIE 1R &5 iy X0 5 2 A0 M, 1 2 R A 220K
AM EHEAA B RAFRWILEE T, [FIEA T 4ERpxX — 454, DY i fc il o 58 202 Bl A
TACEIE I, FEPIHEE AM BN H ISR 7 RS BRGS0l X i T ok 2 10 AM LR ZEHERY
BewE, DN A5: 22 i 98 25 a8 A ) = 2 2 MR A1

AFZETT AM HERE M A B 2R, T AM BHFEEEEREER, HgEd5H
MY I X R AR AR, AU A EEASRE T AM EFNAERS
I —2, ARaEgE, FKEEMEZE AM HE Y% Chao Fll Shannon $8 4034 1 %5 T H 2, AR
ZENTREVE BRAEFE NMDS HEF B AN [FAL B . AM BES 4L RLH 5 2R ) 55 4 R AR AR AR T i 45 211
X ZE, MR, AR OIS, MR TR, RIS A S A T A
PR EmTHENESE, BT AM HRE SHEPENIIRERCR, EFUEMINa S FHYE S R AM HIEA
KB AT R . AM H IR 2RV B0 Sl A B A8 AR 40 B 3 TG (P<<0.05), AM H
PRI LS TR AR DG e K (7=0.766), 5t A2 - SR B2 AT LA B 422 sl oo ek A8 AR 400 o T 1 =X )
g AM B A KU BRIL IS, + 38 pH FLEER S5 AM BB B 75 25 00 F0 22 REPE I S 3 A oG, HL
AM FLIE FF I ZFEVER 2 38 pH ORISR S NG I . A G FE A R N MR B T TR e U B R B R
145 pH 7.99~8.65, pH IEHIXTAEYIIE BLA AR K, AT BES ALY N A AM BLEEREVR i #5240
PRGN . TEEULIA S, ARWFIE AN R E A 5—10 A, KRR T RZIBSME L EURAE, ([HEENY
AN FT R 2 32 B AN I R A 52, J5 2R AT BT X — [R5 . A9 T RDA 4347 9 35
BEH X AM ECE RS 2R AL BB R 57.6% (P=0.001), FRWAMEA —LE500 AM ELTA R 41 R0 A
RIAWE ISR, WHEYREEHRRZA S, 1545 R it hae it — 245 0T .

4 Hit
i N T AR BRAE 5 AM B 1 & N ER %5 JE Glomus Il 2 % 55 J& Diversispora, s Ak # X
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