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B Xailfib T ERS-BEE-MEYSEEERSMH
AR, RN F OB, FRW, ¥ BLE KA #©, 5 #

(1. dbgtfolh K2t K B R2ABe, JEat 1000835 2. dbgtbfolk Kook MR IR R 3 P 4 R se g, Jbat
100083; 3. Jbathfoll K= W78 3 B R A A R 5 E KW MR A 5E 2, Jb et 1000835 4. Jbatbfolk K
IR AR [ SR AR [ S S8 A TR AR R TRRERBESE oAl 2B 7S TR EE # TR
L, JEET 100083)

WE: (B8] HARRAKRS LS LIERY . BERAM AN SRR, THIIEHRBIABRMREKL R L3E
AL AR R E R A B SRIE, [F& ] &BF5 X LK 5 HRA KRS (KM Robinia pseudoacacia 4k
J N Pinus tabulaeformis 46 #& . M A4 Platycladus orientalis 464k | il A -FI MR A . i R Mk Quercus wutaishanica-h %
Populus davidiana %X, VAR EA TR, MERFRG LIESRy . BERRMAY SRS IE, 24650
Fik. LPRELI R, TAIMESM EESRS . LEBERAMAEY SHENMELEZ, [£R2] DRI
T FRER, - AR AT R AL B R E L3EA R (TN) A AR (SOM) RE S # M B 5 & T L bshsk
(P<0.05), @iT ZAR- L4 iR A LIE p-4) 425 85 (BG). 7o R AIAKEE (LAP), #ILBEER B (ALP) E MG, &
ANSEAR R IR B-N-CEER A HAEH 8 (NAG) EH R &, @XEMH 49 ACE. Chaol f» Shannon % o % A M 45405k 5
F, ERAMRTEIEWRT AABEENHAFEE (P<0.05)., @IXEHERS L3 TN, ANC, NNC, AP f= SOM /i
TodERE (P<0.05), LEMAY SHREE LIE TN, NNC RESHEF WA £ (P<0.05), 13 NAG. ANC Z# 4
HEEE G REIRH AT, (L8] RAHRMR TERARER, ELEFRIRRE, BEREBARLA $HARRAF T
WAIAE B EWEGR S, Bib, ATHSRR IEONA, FdT L RHARE o T4 PAREE EZ T 34T 1
AR A SRR E T E, B4k 64532
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Differential analysis of soil nutrient-enzyme activity-microbial
diversity in typical woodland in loess area

LI Zhipeng', BI Huaxing'***, GUAN Ning', HUANG Haobo', ZENG Xing',
KANG Sai', ZHOU Tao', QIU Ting'
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Abstract: [Objective] To investigate the effects of different forest stand types on soil nutrients, enzyme
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activities and microbial diversity, which can provide theoretical basis for the improvement of soil function and
the selection of suitable tree species in the study area from the perspective of soil improvement by forest land.
[Method] This study selected 5 typical forest stands (Robinia pseudoacacia pure forest, Pinus tabulaeformis
pure forest, Platycladus orientalis pure forest, Pinus tabulaeformis-Robinia pseudoacacia mixed forest,
Quercus wutaishanica-Populus davidiana mixed forest) in the loess area of Western Shanxi, and used the
barren grassland as the control, to determine the characteristics of soil nutrients, enzyme activities and microbial
diversity in different forests, and to analyze the interrelationships among soil nutrients, enzyme activities and
microbial diversity by combining the high-throughput sequencing method, one-way analysis of variance,
redundancy analysis, etc. This study also analyzed the relationship between soil nutrients, enzyme activities and
microbial diversity of different forests. The relationship between soil nutrients, soil enzyme activity and
microbial diversity was analyzed by combining high-throughput sequencing and redundancy analysis. [Result]
(1) The soil nutrients of forest land were better than those of barren grassland, and the contents of total nitrogen
(TN) and organic matter (SOM) in the Pinus tabulaeformis-R. pseudoacacia and Q. wutaishanica-Populus
davidiana mixed forests were significantly higher than those in the other pure forests (P<<0.05). (2) Soil f-
glucosidase (BG), leucine aminopeptidase (LAP), and alkaline phosphatase (ALP) activities were the highest in
0. wutaishanica-Populus davidiana mixed forests, and soil f-N-acetylamino-glucosidase (NAG) activity was
the highest in Pinus tabulaeformis pure forest. (3) ACE, Chaol and Shannon’s alpha diversity indices of soil
bacteria were generally high, but mixed forest creation significantly enhanced the species richness of fungal
communities (P<<0.05). (4) Soil enzyme activities were significantly correlated with soil TN, ANC, NNC, AP
and SOM contents (P<<0.05), and soil microbial diversity was were closely correlated (P<<0.05). Soil NAG and
ANC were the key drivers of microbial communities. [Conclusion] The comprehensive study showed that
mixed forests exhibited significant positive effects on soil nutrient accumulation, enhanced enzyme activities
and increased fungal diversity compared with pure forests and barren grasslands. Therefore, based on the
perspective of soil improvement by forest stands, it is recommended that a mixed forest configuration with
deciduous broadleaf or coniferous broadleaf species as the core should be prioritized in the vegetation
restoration and reconstruction of loess area. [Ch, 4 fig. 6 tab. 32 ref.]

Key words: forest stand type; soil nutrients; enzyme activity; microbial diversity; loess area of Western Shanxi

VG B DX I ™ R A0 iR R S SRR R A, & L PR AR S R it n] A AR K kG AR
BWEE, HApEE AN TR XA ST E RN, fRESeEd i, Y5 s
VEB I AN R A= ST RERRAE A R AR S R e R A AR 3R A0 4, TR [ bR 23 28 L A
Aor . WCEYIEE AR B ARNE shr 22 b, UKah LR IR R AR A 3 1 R
F. LIRS KA S M AU L, RSN LTS S T AR AR, AT TSRS
AR, A SERE PSR R 0 AE S T X A [R] AR S BUAR 3 R B IR AR SR Y AR T
Mty . B-N-C T8 S AW i Moo TR A S IR TG M i 28 3 Talibk. oAb, BB AR s AN
LB TR 5P P AP -5 DRI 1 e 7 R IR TRAR Z o S ARl RS P 22 5 U T AN TR MR 205 D A B 2
Wik | RS R B A R AL R SR AR e R 0T SRS A A R BT AR, BRI A B
B, MR QYIEERE . I, IERCEY Z RN R AT BE 20 A R T RS A A AN
SEmAt gk B R AR AR R F TSR I R S o R R v R S PR R IR o ik, ot
B S A R A S E IR I R G A . b, RJZ HIRINRUAE YIS ShiIE RS, HIRr &8 B m TIRZ
IR AR I A TR B A R O B RN, R s AR AR
SUIRE

B e U IR A PR PR, A R AR PROK PR IR B Z AR D B 2 SRR
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T, JEY)TE EA R A A A B . A RCE 1 TR AR bk — BRI X A 25 T A B
PATEBE TSR LB SRR AR AR R e 2 A B 25 5%, SR AR TR Mo ek R s 58 A i A
AU SR, LEERUEMI A IS SRR A PSR, 30 28 25 A AR P A2 Ay B L) i +
eAAF R ST, ARSI bR RS £ESR O . BETEYE . RUEMIZREEMA N, TR
P 2 A SCHER . DIRASMIE A BEAS S T LI NE Ty RGP, AT 2 figp i - DXtk b 98 T 1) 5 00 1 = 2
IR QBRI SR AR A 520 - SR ) AR 2, OF 5 IR AR (= AR IRy AR R
eV B D T AR T AR AR AR B AR

1 B X 5 8% 7 ik

1.1 HREXER

BAF5E X AL F L P A i B8 KR (36°017137~36°19'19"N, 110°41'17"~110°47'52"E), %X J& T #%
T R A, B 39.33 km?, BEZRPUE A BB HIE (K2 14 km), IR RFEY 900.0~
1513.0 mo DX TR RBEPE TR KU, AR 10.0 °C, AFREIFEK N 575.9 mm, o 76% ()
FEKERF 69 H, FEEEN 17290 mm, MEHFCNE 4, AFBEWE . A KR EF
MR F, SRR Robinia pseudoacacia . ML Pinus tabulaeformis . MK Platycladus orientalis 55 N 1.4l
MR, VA RIL AR ¥R Quercus wutaishanica . 11145 Populus davidiana %5 . KT #EAR 2 LL# I EL Rosa
xanthina . ¥LMI Periploca sepium NILHEFN, EARZHEEE Carex spp.. #6 5. Rubia cordifolia SFHI Y,
12 RERRESHEMRE

TEXTRIFGE X HEAT 4 THD s A ) Bty b, e MR AR VE R I BRZAR . Sl AN AiAk | A SR . s -]
MRIRASHR . AL ZRAR- LA TR AR 5 Pk o268, DUSiE Bt A SR o R o A [] bR 43 2IS A i e RO W g ORIE
SEHBAE (R . B L B UM RRAE (RIS . ABPATEE | AT AR B, S MR ILAR(E B
T 1R, AT 3 20 mx20 m B RFETy, BENHET7 A BEALIE X 3 b B A A iy BURE A5
FHAEEEHL 0~20 em 3R)2 1458, B 3 NEURE AR T EERE SNBSSV 1 ARE R, R R S A R
SoEWEEA, o2 A BEEE RS, — 0 BAXTHT REESRS BRSNS, 51—
Riid 2 mm 0 T HIEECE 2N e, RE 3 1ES.

®1 MHOBEMERER

Table 1 Basic information of forest plots

o R/ B/ iR/ - AREAI RS, ks fite/ Wi/ HHEEIK B E

7~ m (Ff-hm™?) ©) % a cm m (g kg)  BE/(t-hm?)
CH 1500.9 1300 20 FH 3% 53.4 34 17.08+4.59  9.24+1.13 5.62+1.62 14.48+1.24
YS 11213 1150 21 {2873 59.2 33 14.1942.66  8.48+0.85 6.53+0.25 15.66%2.29
CB 11232 1325 15 FH 3% 41.0 34 10.68+2.75  5.05+0.71 7.85+1.04 13.26+£2.28
MF 1085.7 1550 25 FH 3% 66.0 34 12.76£3.94  9.49+1.27 9.84+0.59 17.95+0.92
CSL 1047.9 1400 15 {2873 63.2 34 10.974£3.46  9.56+1.35  12.07+2.30 32.05+5.01
HC 1077.0 0 3.74+0.31

UiH: CH. YS. CB., MF., CSL. HC/MBIZ/RfRE . JhAs . 04T, TRAS-HIRLIR AR . I AAR- LA TR MR . T

1.3 iEfRiNE

13,1 BgERmirne SHROEERIAFESHITE)T, e a5 (TN), H548 (TP). +
AR (NNC), HIEESA (ANC). HIEM A (AP). HIEAHLE (SOM), 133 pH,

132 X3EEEEER G SRHAZOGCER LN, ME 4 Fh B, 45 p-E AR (BG). B-N-ZTE
A ERE T (NAG) . SCZMRZIEIKE (LAP). TRIEBEERME (ALP).

133 XEMAS S MM F MR EZNA® soil DNA kit U] 5 #1704 W BETR S 5L 2 DNA il
P, (10 gL' 09 350 B 4 358 i H K A 00 il B2 9 2L X 41 DNA i f,  fiff ] NanoDrop2000 I &
DNA W B2 RN i . DL LR $EER Y DNA S AR, ff FH#5 47 Barcode /341 1Y L1514 338F (5'-ACTCCT
ACGGGAGGCAGCAG-3") I R #5314 806R (5'-GGACTACHVGGGTWTCTAAT-3")!"") X} 16S rRNA %t
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V3~V4 ] 78 X # 4T PCR 14 . ] H Ilumina Nextseq 2000 “F- & #EA700 %, If-fdi ] USEARCH %% 4 1% )
DADA2 Jy ik AT PFHE AL IE, 4% 18 =99% AHLEE RN FHIELRTC (ASV), 4 H X % UNITE H £
JBERT SILVA 4 B BE PEEA T Rh i R, , B, B/ AP S5 20 A Bs 3 I, UEAT -t
AT, BARITRUEY) o ZREERIUE DIRRE AL, Y TAEZHE S AW B A RHEA TR A
Al 5E
1.4 ZHEALTE

K Excel 2019 i1 SPSS 21.0 4 #4784 70 M, FH Origin 2022 2218 . SR HLH K 7 2250 BT (one-
way ANOVA 75) PP R [FEIMR /2 ] 185505 | Bs o A S 2Rt 22 5. Duncan 31T £
A, BEMEKEN 0.05. R Pearson AT 5T + el A ¥ 2 EVE S 58574 | RS PR AH G
PE, R RDA TUA AT ST A DR 4 S EHEARBE N PRI A B OC R . I RIES “vegan” i
() “varpart()” PREHAT VPA 3#T, SRACKRFEIREEHE T (38550 . IERHE LSS Xl Y iEE A8 5
(Bl e e P S R AR BRI, IR [RI RS 7 X Bl W 5 74 S i ik ST 528 B ik LA

2 HREAM

2.1 FREMSHER T IEF D

2 XM HIESA (092 g kg, HIELWE (048 g-kg™). HIERAA (9.23 mg-kg ™), +IEHRL
W (1.25 mg-kg ). HHEFHLIT (32.05 g kg ') ittt /3 BIEIL AR AR- LI TR SE R b die i o AN [] AR 326 284 ) +
SR HR bR BRI AR — 3, R BIIMEKIR I AR HR-LLAZ TR AR THAA -SSR . AR SEAR . I
LVNCALY NN 1171 2T NN U 1 37 N R 8 w8 P70~ B w573/ 7l o Z SRy DU 10 a0 &g il A
1.5 1504 b

R2 AEAMSEBELEFRDRENH

Table 2 Soil nutrient content in different forest stand types

Bk éﬁ{ é@ ﬁ%@ %%@ ﬁﬁﬁ/ o ﬁM@
(gkgh (g-kgh (mg-kg™) (mg-kg™) (mg-kg™) (gkgh
CH 0.48+0.06 b 043£0.04a  821+2.18ab 927+131bc  093+0.12ab  8.58+0.02a  18.61+5.89b
YS 0.33+022bc  0.38£023a  7.89+2.43 ab 9.77+1.06abc  0.86£039ab  8.57+0.02a  13.90+6.28 be
CB 0.37£0.09 c 042+0.09a  4.59+0.44 be 8.08+1.74 ¢ 0.56+0.15 b 8.66+£0.07 a 8.24+1.63 ¢
MF 0.82+0.05 a 043+0.14a  8.8542.65a 12.712.02 a 0.99+0.38ab  8.63:0.0la  30.04+2.52a
CSL 0.92+0.08 a 048+0.13a  9.2342.10a 11.3342.08ab  1.25+0.36a 8.55+0.13a  32.0549.93a
HC 0.45+0.06 0.35£0.01a  3.77+1.26¢ 7.77£1.00 ¢ 0.56+0.19 b 8.54+0.02 a 8.15+1.16 ¢

Uill: CH. YS. CB., MF, CSL. HC ZillZ/R Bt . s . 0. WA JIRIR M . R ER-ILBTRAcH . S, RFR/NE
TR F MR A 1] 22 57 1 3 (P<<0.05).

22 ARG FEE T EREE T

HE L R 4 B AR Bl . 2 R S SR ARG . B Bl R il 1% R R AL R R - LA R AR IR S A
Hefm, 4 18.41, 18.92, 14.84 umol-g'-d™', AHINFERMLAY 2.23, 2.15, 2.83 ff. +IE p-N-Z A
SRR AW BT PR TR A Sl AR i, M 6.36 pmol- g '+ d !, R FERIHLAY 3.23 1% MUAAAIARE 145 -7
EREH RS LT, DO TR Y 40% . BR T IMANSEARIY 148 B-N- 2 Ik 2 35 4 4 W 1t 1 e A e
B I - BRI BERS TEAL I B AT . B-N-C IR SR ARG . S R ALK . A
PEBE R B PELEAS R 28T ) SR AR A R, AR B/ IMKUCIRAS AR . Zlibk . Fid s
2.3 FEIMS LB T IERE Y SR T

M2 3 KM . 5 ORI AR/ A + 3 B Y ACE Fll Chaol $5 B K /MK IR A b - Il B TR 28 K
I ARAR- LIRSS AR . AR . RIRRSEAR . TIARZEAR, il ARAR- LIRS AR ACE #1 Chaol 841y
3 s FHA RS> (P<<0.05). JMAAZEARAY Simpson 8 80 m FHAMAMSY:, JETEFHLAY 5.4 4%, {H Shannon
REURAL, AENESSHE 70%.
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CH. YS. CB. MF. CSL. HCH IR s MAG. ba-RRIEACH . T RER- I IRACH . Fefidh.
ANF/ING F R R AN R bR A 22 ) 22 57 B3 (P<<0.05).
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Figure 1 ~ Soil enzyme activities in different forest stand types

R3 AEMSEBETEAEFRSHE

Table 3  Soil fungal diversity in different forest stand types

MIrEA ACEFE% Chaol ¥84% Shannon#§%{ Simpson$§ 4
CH 398.81+£88.37 b 398.59+90.38 b 3.80+0.65 ¢ 0.064 9+0.050 0 ab
YS 251.91+49091 ¢ 251.27+49.87 ¢ 3.02+0.31d 0.113 1£0.044 6 a
CB 468.18449.78 b 468.02+49.79 b 4.65+0.16 ab 0.030 8+0.006 2 b
MF 677.11£51.03 a 676.53+£50.74 a 5.02+0.16 a 0.014 0+0.003 1 b
CSL 505.53+113.37b 505.10+£113.07 b 4.154+0.39 be 0.047 5+0.0252 b
HC 471.174£56.28 b 470.794+56.30 b 4.71+0.31 ab 0.021 0+0.008 6 b

PiB: CH. YS. CB. MF., CSL. HC IR 0p . s . AT . mAn-JaRRIR MR . 1L RiR-1uiRacH . Tiwsth, ARG
FREFOR A RIS 2R 0] 22 53 8 2 (P<0.05).

M 4 R0 5 FPOREMI2E R 1+ AN 9 ACE F1 Chaol F5EUN K B/IMEICH IR Ai AR . SR 4l
L TR -TIBIR AR . L ARAR- AT A . ARGk, A UAIZEA ) ACE FIl Chaol 545 i3 = Tl
FALEAR (P<0.05). JHFAZIAMRAY Simpson 48 £ i i, B3 = TOAALEAR . 3T R BR > 1L A7 1R 58 AR5 7 b
(P<<0.05), J2EA1HY 1.3 4%, Shannon FEEURAR . FR Simpson $5¥LAl, A S4B Y HAh 3 FhiE £y & T
+HEE R, ACE HI Chaol $85CE 2 2 5L |

WFFE XA Rl AR 73 26 2 + S A WU RE TS 2 M A (K 2) s s LR3I Ay T4 1] Ascomycota
(27.3%~78.99%) F#HT-1% ] Basidiomycota (4.24%~55.56%), AT HehiH, T-SEw T TAHRT 32 B AE gl 4l
AR R -SRI AR VR S R rb A T A L TR SR L A SlRRORN 0 AR B - LU A TR A R ) AR 53.55%
36.47% F1 56.69%; FHFB& [ TAHXS F BEFE AN M0 A AL 2R K - LI A% TR S8 bR rb 2557 R b 3 ) 3 4K 3.61
0.95 F12.96 1%, AR FHAL-HIRRIRASHIIE D . BT I wi i, #%fi%: ] Mortierellomycota 7£ T A #k
SR N (IR 2.56%~15.19%). AR GREREN T Actinobacteriota (26.4%~36.19%) . &
JE T[] Proteobacteria (16.219%~27.73%) . FRFT 1] Acidobacteriota (13.34%~22.87%) F1£%%5 4[] Chloroflexi
(9.429%~16.86%). B FEVE AR 2 BE 7R 45 R [R1 1 22 AN IS .
24 TEFS-HEEE-REDSHERESN

FHOCATHT (6 5) M. 38 p-A AT 5 2R R B IEAHC (P<<0.05), 5 USSR . 1
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Table 4 Soil bacterial diversity in different forest stand types

MorAL ACEF8#( Chaol#8%k Shannonf§ 4§ Simpsonf§ 4§
CH 1705.36+233.99 ab 1 697.90+236.41 ab 6.83+0.13 ab 0.001 8+0.000 2 ab
YS 1361.93£52.44 b 1355.59+53.41 b 6.62+0.07 b 0.002 1£0.000 1 a
CB 1 844.42+383.68 a 1 840.13+389.50 a 6.91+0.22 a 0.001 6£0.000 3 b
MF 1 525.60+154.26 ab 1518.86+144.67 ab 6.74+0.04 ab 0.001 9+0.000 1 ab
CSL 1483.60+105.52 ab 1475.22+102.09 ab 6.78+0.07 ab 0.001 6:£0.000 1 b
HC 1 600.95+14.91 ab 1596.63+15.25 ab 6.87+0.02 a 0.001 6+£0.000 1 b

0. CH. YS. CB. MF., CSL. HC 4> 33/RHI# |
FREFIRA RSSO 0] 22 572 1 3 (P<<0.05),

RS DA IRA-RIBIR AR . IR AR TEE L. RFENE

100 -

1 e 1 1 100 ¢ = T = k] = JREEE ]
- LI :Ifs;%i))lcjota % % % = % | Actinobacteriota Firmicutes
SR = AT < SO L] [=ssE =ATETH ]
ﬁ:b( T :IB; M dliz(l)lnycota iﬂ\l — | ||| Chloroflexi Proteobacteria
o 60 ¢ | | W] w60 Pl | = #E = LT ]
= :IlgLigﬁiolgellomycota o — | Myxococcota Gemmatimonadota
40 t — R =0 L] = SR
w || L :IGliEnrl)mycota = 1 Patescibacteria Bacteroidota
S — U N
20 + b 20 f = FRFT T =R
= ] . .
Mortierellomycota Acfljclkiatcterlota others
0 o= S ] 0 = R
CH YS CB MFCSL HC Sthers CH YS CB MFCSLHC  Methylomirabilota
oy Mo
CH. YS. CB. MF. CSL. HCZRIZ/mRIML. ke MG abka-RIBLIRSSI . TLZRAR- IR AR, Sie .
B2 REM S EA T 235 DB 2R,
Figure 2 Composition of soil microbial communities under different forest stand types
TS LA . R PLTEAR RE IEARSC (P<<0.01), 3 f-N-C BE 2 HEAG 0 1 -5 L AL

B 0 A OG (P<<0.05), 5 HEMAAEN W IEAS (P<0.01), -+ &R A S MKE S HIE RS
R HHGEAEE R B IEAHE (P<0.05), 5 HiEes . HHEA VLR A (P<0.01). 16
PEBSRANG S T . TSR . DIEMA AR BE A (P<0.05), S5Mams . TR S
e i 3 IE A G (P<0.01). HHEE B ACE. Chao 1154035 £ &R 2 B 1IEH ¢ (P<0.05). 415
Simpson 5 $4 5 + 1 57 70 JC B E A LM, ACE. Chao 1, Shannon #5405 T3 S A & B 3% Ak
(P<0.05).

x5 TEFSESTEREEE REDSHEEHEXE

Table 5 Correlation between soil nutrients, soil enzyme activity and microbial diversity

izt an 2R B A AR HRE pH AL

BT 0.54* 0.19 0.60%* 0.75%* 0.64%* -0.22 0.63%*
. B-N- Bk B BT 0.24 0.06 0.46 0.72%* 0.58* -0.13 0.44

SEE IR A LK 0.60%** 0.37 0.55% 0.37 0.51% 0.18 0.65%*

T PR il 0.53% 0.06 0.58% 0.57* 0.74%* 0.02 0.62%*
ACE 0.57* —0.05 0.37 0.01 0.13 0.10 0.38
o Chaol 0.57* —0.05 0.37 0.01 0.13 0.10 0.38
o Shannon 0.31 -0.04 0.06 -0.26 -0.22 0.19 0.03
Simpson -0.27 0.01 -0.01 0.23 0.27 -0.11 -0.02
ACE -0.16 -0.13 -0.31 —0.51% -0.19 0.27 -0.25
o Chaol -0.16 -0.13 -0.31 —0.51% -0.20 0.27 -0.25
Shannon -0.02 -0.06 -0.37 —0.49% -0.20 0.12 -0.20
Simpson -0.25 -0.01 0.22 0.37 -0.04 0.01 -0.02

VLl *FoR BEAMC (P<<0.05); ** Rl i HHE (P<<0.01),
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Figure 3 Redundancy analysis (RDA) of soil microbial community composition with environmental factors
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Table 6 Explanatory rate of soil microbial communities by environmental factors

T £zt RDAI RDA2 fil ke P RivE Bzt RDA1 RDA2 filtRER P
TN —0.62 -0.79 0.01 0.93 N 0.69 0.73 0.39 0.02%*
TP -0.92 -0.39 0.02 0.84 TP 0.76 0.65 0.11 0.39
NNC -0.21 0.98 0.06 0.62 NNC -0.17 0.99 0.30 0.07
ANC —0.49 0.87 0.15 0.29 ANC 0.49 0.87 0.53 0.00%*
AP —0.48 0.88 0.23 0.12 AP 0.26 0.97 0.19 0.21

HIA SOM —0.44 0.90 0.04 0.74 AT SOM 0.52 0.86 0.39 0.02%*
pH 0.28 —0.96 0.12 0.39 pH -0.11 —0.99 0.07 0.61
BG —0.41 0.91 0.19 0.20 BG 0.40 0.91 0.48 0.00%*
NAG ~0.69 0.72 0.57 0.00%* NAG 0.24 0.97 0.47 0.01%*
LAP -1.00 0.01 0.18 0.23 LAP 0.79 0.61 0.10 0.45
ALP -0.86 0.51 0.35 0.03* ALP 0.16 0.99 0.45 0.01*

Uill: TN, TP, NNC, ANC. AP, SOM /5t F LA . tHEH . HEMSA . HHESA . B . HEEHL
Jii. BG. NAG. LAP, ALP 43043 g b1 ity . L3 p-N-CBE R E A M . I AR RS . 3
PERERRRE , R EE (P<0.05); **FRMEEE (P<0.01),

TP (K 4) B EEEBET, HIEREEEA@RRE R 72.50%, & T IR0 81
BEIE (30.96%). FEAE RS, TIEBEIGPEMIARREE R 10.73%, KT HIERS S ENFERE (15.23%).
AN, R A RIS X B R VR A0 L R R B N 16.78%, 1 TN A B B VR A I [ i R
(3.83%), FEW+HEFRI0& R ABEE VAR A RES b B SR PR RIME T .

3 3tib
3.1 AR EB N T IEFS EEEERE
ARG AN - TR A AR AL 2R AR - LI A TR A M v A 398 4 50RD = B AL SR o i 0 250 i 3 v T4l
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Figure 4 Variance decomposition analysis (VPA) of soil microbial community by different environmental factors
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