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Abstract

In order to reveal the impact of different land-use patterns on the soil microbial diversity of the
stone mountain slope in northwestern Guangxi, and to provide theoretical support for the sus-
tainable use of land resources in karst areas, the place in Luocheng County adjacent to each other
with basically the same topography and landforms, the bare land with severely damaged vegeta-
tion, the wild grape cultivation land, and the closed hillside forest land with good vegetation pro-
tection were taken as the research objects. The physical and chemical properties of the soil and
the activities of sucrase, urease, catalase, and alkaline phosphatase were measured in different
places, and the DNA sequences of three different soil microorganisms were determined using
high-throughput sequencing technology, and the correlation between soil physical and chemical
properties and soil microbial diversity was analyzed. The results show that: 1) different land-use
patterns have an important impact on the soil microbial diversity of the stone mountain slopes,
and moderate interference can increase the soil microbial species diversity of the investigated
sample plots; 2) the physical and chemical properties of soil have an important influence on soil
microbial abundance, and different physical and chemical factors have different effects on soil
microbial diversity. Among them, Actinomycetes, Verrucomicrobia, Nitrospirillum and soil pH are
significantly positively correlated; Proteobacteria are significantly positively correlated with soil
water content, organic matter, alkali hydrolyzed nitrogen, total potassium content, and sucrase
activity; Actinomycetes, Verrucomicrobia, Nitrospira phyta have a significant positive correlation
with urease and alkaline phosphatase activities; Acidobacteria have a significant negative correla-
tion with soil water content, and a negative correlation with soil pH, but not significant; 3) at the
phylum level, the dominant phyla of the LCS1 and LCS2 plots are both Acidobacteria, and the do-
minant phyla of the LCS3 plot are the Proteobacteria; at the genus level, the dominant bacteria in
the three different survey plots are DA101; at the species level, the dominant bacteria in the three
different survey plots are the unspecified genus Candidatus_Nitrososphaera_SCA1170. It can be
seen that different land-use patterns can make great differences in the composition and structure
of soil microbial diversity; the sample plots LCS1 and LCS2 with more serious human interference
have the Acidobacteria as the dominant soil microbe phylum, and the damage is less in the natural
vegetation plot LCS3, the dominant soil microbial phyla is the Proteobacteria; the three different
land-use survey plots in this study have significant differences in soil microbial diversity only at
the phylum level; at the genus and species level, the dominant bacteria are the same, but the ab-
undance is different. The ecological environment of karst areas is fragile, and excessive human
disturbance is not conducive to the restoration of soil ecosystems and the sustainable use of land
resources.
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1. 518

AN R A 7 RN ST Pl T R d LR S B, B AR R 75 s el s A WL
BN K NFRIPILRE ARG S5, 2 SRR BRG] BIRBTR S BOIRGL, TR
I SR A ) B P R RS A5 S L 2 [ o A S R OR[2] [3] [4]. TIRBMAEMI ZAEME 28 T aR/E
SRGHIA RCERSE. A IR UL S5 2 (WA BRI 2 FEACREEE[S]. HAT, ST 3%
WEEY 2 FEPEROBT I B A R AE L IRGUE Y 2 FEPE RO R IR S A S IR S T RES] . HIRAE 2 R
AR 5 I7K[6] [7]s AR S A LA A 200 R E Y 2 FepEr e8] [9] [10] [11]. +
SR 2 FEVE O AERFALAI[12] BB AR S R Xt 3R Gl B 22 BRI RE R [13] . A v v
FIRGEY 2 FEPERIREMI[14] [15] [16]. W8S X St M 4 4 el - 3R A M 2 AR REAT BT R [17], AR
X I S0 e A AR e A A R ) SR Gl B RS T E 2 RE IR EAT AT FT (18], (H G T i
HoAS [ -3t R Y7 3 SRR A ) 22 AR R I TEARGE /D, S0 TR TR A A i b XL B A e it - 3
MR TE RO S ROE

A W R 5 Y LA B S M BB IR T, W VR IR . R B R SR
UL s A e B AR S B AR T [19] MR AR IR BERS S i oonf 3 rh KT R A 2
MR TCRIRICRE 0, (EHERE AR E , dRMTIEZNR TR KU, DRI K AR I[20]. AHSCHIT T SRR
WY, FE AN [FI T R G E W 240 T TR BT A 80 i 22 [2.1] o AR M SR o i b XA [R] 3 77 e
Mt SR 2 R AR BUR R, TR AR, HAE A IR EM A R B R 2 [22]. BT AR E
TR E R B AL, 8 H SRR SRS SR T R, BEiESIL 98%LL 1[23], A 5s
(1A X A 5T B OB

IR YRy RHAE S RGN IEF IIRER A+ BRI . IR R ML HLBT T AT IR P
RN, HAETE TR RAL L3RR A R R bz —[24], AEH I ER AT, &b rzh
FEABRAR S BB o s SR T DL R A 83, AT A 55 22 AH R 1) - Sl 5 1 32 B2 [25] o

FEPU AL A B IX R TR R A3 BT 15 57 SR L O TR, B AR MBEESS, A AL L
B E[26]. MR v LI R BRI, AP JE S, OO TR RAE TR, A L
TR RITT AT, BESCRE RN IR AT ZAOR, B3Rk, LA E N R, B
JE T K A PERAN TR . AW TERNE I e R I BOR 5 A e H IR T AR S, BT L
AL AN R R 77 3 QR L3R A A 2 B S LS 2 S, UEE g M B o Y DO L it
ARSI FI AR S RE At A B SR

2. M55 %E
2.1. T RRERIE

FEAE D SCHRAN SR & LA B, 2019 4 11 AP, (2] Va2 Sl (4 Rk B ia B RS L e 4
FELHE R AR AT L, AR LA 5 OSR]I R ™ B AR P 4R (% 5 LCST) 1L )
MR (S5 LCS2)MERTAR DU B AEAE R (S %5 LCSPENBT Fubedt, MRt AT
200 m?, R R0 SR AR — B MR R R AR LR B, X 2 mm BRUES, IRIUFAR R
RAFILSR, —#0 HIRE f A T K IR LR B4R, TR B/ MK IRIR OR AT, PR (8] 206 =
JRN—86 C IR VKR A R AF,  F T L4 E ) DNA FFIII5E 53— R i & T R v ik B
AT, RERIWIAEVEY), RIS RE o s iU %, 1 20 B 60 H A 100 HARHER, 70 A1%A
RONGEEART, Fbric, AETRERTE, AT SR TR - S I 1 O E
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22. EWAE

2.2.1. TEEBAMERNE

33 pH Wl H A THEK R 2.5:1) [27]; K4S &R HE S AR S e H E R
P —— OB EEIE(HI615- 201 ) /5 B A WL & &, ANUS BT RIS TR A% 1.724 [28]; &R &
B E LR B BA[29]s BlAR A S 2 E A BUE[30]; A & 2 I E A 2 A LB ms ——
FRERPLLLCIR[3L]; BB 2 F IR IR e —— B DU LU (B VR [32] A4 2 B I e A A SR AL
——KIAJCRETIE[33]: S 2 I e B R R I —— KB FE T [34]
2.2.2. TIREREMENE

AT FEIN SE ) - SRR . RIS BRUERRERMEE ., M 3.5- TRHEUKMIR L ik, REMNEL G
IR A8 — AN L (9 [35]

2.2.3. TR DNA FEFUMIE

T DNA FFFIHGIIE % 11 F A R AT, 168-V4 AT X, GreenGene % ik
PR, P (R B R VRRE B i 4 — AR — PCR 41— it — ST it K — HiSeq
LI [36]-

2.3. HiEALIE

7 A HEFE AL R A0 E v, BEANRE RN E B 3 N, A5 RECTIAME; 7 SRR R I
—NRIRAN 3 AN EE LA, AR T 3 NEE A, EFHFEM 1 AT,
TR 7 s, 32 B 10 I B e R A 3 7 14 v U B () /7 4 reads HESRBFHERL Tags, #4HEAT OUT &
Ky WrFpERE, BHRITE SRR T A2 8T OUT [37] [38].

H Office Excel 2019 Fl SPSS22.0 Xf LA b2 b AT 73 i Ab 38, FH 5/ Wl 35 14 7 3923 (LS D) %o S5 45 2R
AT 2 B LR 250 T [39]

3. RS54
3.1. AR IEB R R T IREEMNER
AN [ U R 8 1 B AR TR b S T o 4 R 1

Table 1. Test results of soil physical and chemical properties and soil enzyme activity in different sites

F 1 NEH IR R DIREE N E SR

FEdhgRS pH K E (%) H LT (g/kg) A% (9/kg) TR & (mg/kg) AT (g/kg)
LCs1 6.46 +0.01° 2.52+0.01° 39.58 + 0.44° 1.35 +0.04° 134.28 £ 7.11° 0.80 +0.00°
LCS2 6.30 £ 0.03° 3.47 £0.08" 41.05+0.34° 1.15 £0.04° 160.98 + 2.06" 1.41 £0.01°
LCS3 6.95 +0.02? 5.20 +0.09° 62.36 +0.34° 1.26 +0.03° 221.13 + 3.66° 0.90 +0.01°

FEdhgRS JE R (mg/kg) A7 (g/kg) JE R (mg/kg) REREEE (mg/g) RBE(malg) BRI EEEREE (ma/g)

LCS1 5.10 +0.70° 4.46 +0.12° 86.17 + 1.03° 46.07 + 2.49° 0.30 +0.00° 1.22+0.07°
LCS2 51.79 + 1.20° 470 +0.27° 359.81 + 4.89% 54.26 + 0.81° 0.26 +0.01° 1.12 +0.07°
LCS3 6.52 +0.48° 476 +0.20° 177.56 +5.32° 57.14 +0.88° 0.52 + 0.00% 1.52 +0.01°

e F—AMERR AR R R R 22 57 52 (0.05 /KF).
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3.1.1. 13 pH

FHZ% 1 a1, LCS1 FEMbft 3% pH B (pH = 6.5), LCS3 £l pH JyH {4 (pH = 6.5~7.5), LCS2
FEHD pH £ 5.5~6.5 Z (8], J& T-99R P35 1 B A 1L 35 Mot (R ) 2 it FH A IE) FE — e RE B ot il
gl , HBEAE PR (] 3G, IR AR B B, BRI Y BRI LR
iR, BUEHAE, MMmaEY EEAKEE .

312, HIEEKE

SAAFFEM RS KEEREE, HE{HT A: LCS3 > LCS2 > LCSL. fEARMEAIAN LCS3 #+
Hur, M RAEPARAEER L, a0 KR . O R IE SRR R K WRFRIKYR . AR EE
Z T, LCSL #fHh 13385 /K B RKBFAK, M SRR, K, BA RIS . LCS2 FEH &K ERAK,
XATREE BT I A R R b, SR REIE R AR L, R R R K, LK R TR

3.1.3. THMEWRSE
e 1 afgn, =N RA A TIEA VLR SR E R B3 . LCS3 HEHh A MU & &8 62.36 g/kg, N
F&, LCS2 MRz, LCSL FEMii#T = . $2HRFRIE 58 — Ik L3 A5 77 03 3 AR [40] (BAF IRk 23 b
#E)KHE, LCS2 FEHhFl LCS3 FEtth T34 ML & 1R+ & 15544 (>40 g/kg), LCS1 LA HLR & &8 T
B Y1(30~40 glkg). LI A HUR RS RAA, BE R AR AR AR A s S AR LB IR S A
[41]. FPAEILEFAIZ 10 LCS2 AR, HAHEAHUR & & AR Z A N™ E L LCS3 FERTS £, AT,
FEA AT BES B A, UK R RSN, SRR E R & 2.

314 TMEASE

RE B M RN, (R A KR LK E, IR e A EH L& R4k a fint 4
b MEE, Bk, ARS8 E R TR, MRARCEASEMNEME, TIESE 5
NEWMEMLEHE, HEERTHERE LRI PR KRS RERY, HRENSES5EIRGE
IS, AVURSES, MRESELE, RZIFR[42]. BE 108, =MAFAFED SRS BRI
A: LCS1>LCS3>LCS2, #ith LCS1 ) TR & e . KR EHT ) 585 A 9550 7 Jebr i [40], A
WFFCR) =N 4 S B 7E 1.0~1.5 g/kg YE I, J& T & K1 o AR B 20 & R I -
LCS3>LCS2>LCS1, HAF 5 LA MR & &1 K H P AH [

3.15 THEHMSE

BEREMAEKKE L& —MER, ErUIEMR 2R 515, (REMmEmERERE, 48
Tt TSI = 8, B S T . R L RTRD, AN R R IR AR B R B, A BN LCS2 >
LCS3 > LCS1, LCS2 FEMiff A& &0 1.14 glkg, 1l = AMFEhz oy, Tl &= H 25 W
RHIARE, FRERBULF ) LCS2 Hhid kB it & & ek 51.79 mg/kg, J& T2 gibr kIR 3 & & M (>40
mg/kg), X2 TR MBI E K, MR R RS, (AR LR R E R, 52
B, BRI R R AR B A P 3 O 5 IS, & T Bk = 25 2% (5~10 mg/kg).

3.16. TIMESE

TR R AEK LRIt R, WS RETAN, WS B, PUEMR, PR R . hE
TAfHL, EAAFERE R 3 S B N BRHF : LCS3 > LCS2 > LCS1, HEREER. NI
DRIRERTE, =AM S EYE TR = %5 90(5~10 mg/kg), LRI, fEAEVEALA L,
SRS BT R S H B RN E . AR IR R B R CRI I AR R, AR E N
AR R ARG B B AR . (EARRAE LR R sh R, A5 2K LRI m[43]. MEE 1 AT,
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SRS R B AR, Hh, LCS2 BEHP A 4 B #5(359.81 mg/kg), A RHR G
FoREHL o LCST (86.17 markg), 3 AT Al A& T A AR MO e ROME o, 76— FRAE 1S 80T Ak ik,
R T LR o B

3.1.7. TIMEEEEEE

—E b R K AR PSR A R SR, X AN R TG, MR R AR IR A
TR, RABEMIRA A [44]. B2 1 RTA, BTRT FCA) =/ FEH RS - SR BRI 14 7E 46.07~57.14 mglg 2
i LCS3 HEMLIAREMNEE P B, 34 57.14 molgs LCS2 FEHlz, 9 54.26 mg/gs LCS1 BEHBIRAE, {X
N 46.07 mg/g.

3.1.8. THAREREM

TIEREE AR R AR, BEAE 5 BAE AR RISOR 8 o 2 O &, IR SURe 7y mT
DU R SR S B [45] 0 B 4% 1 AT, = ANREH I IR IEE MR B 7 =, s HEFP : LCS3 > LCSL >
LCS2. Hirh, LCS3 ke BRBEEER S, Jv 0.52 mg/g: LCS2 KEMLHETERAL, v 0.26 mg/g; LCS1
FEHBIN A 0.30 mg/g.

3.1.9. IR BRELER R

T R TR A NG S R, S SRR, ML BERR IR IS BB RR T KR, S ME S
BN 3 WL 0 0 AR A S A A 28 [46] 0 EH 28 1 RTAN, = ANRE M 338 O B P s o Bt e A 22
AR, LCS3 REH b P BR M iE 1V i, 9 1.52 mg/g; LCS1 e iBE Sk, 9 1.22 mg/g; LCS2
FEH RS 1 AR A, 4 1.12 mg/g.

3.2. FEEEME|MAR Tags. OTU ERHE

3.2.1. HENFAFEIETIER Tag EHE

AN [FIRE H 0 JE G A 42 1R A B DR SR B A R AR 2. Bk 2 A, AR
HEA T ) R UE I PP K B2 VS I (E 44.33~45.23 Mbp 2 8], 135 ) Clean Data & #f /2 37.5 Mbp; J5ilG
I e D S RO R B R A, fE 82.92%~84.60% 2 7], WAk i, 1445 FASHS LU B S S B =
ANAS TR R A H ) AT B R S5

Table 2. Filtering table of different soil bacterial sequencing data

= 2. TEIFEH IR AR N BT sk

P RawData Adapter NBase PloyBase Low Quality Clean Data AR R
(Mbp) (%) (%) (%) (%) (Mbp) (%)
LCS1 4433 0.000 0.012 0.004 0.431 375 84.60
LCS2 45.23 0.000 0.012 0.004 0.496 375 82.92
LCS3 44.90 0.000 0.013 0.003 0.317 375 83.95

Xf Clean Data #£47 /57 #IHFIEM B Tags B4, 25 R WAE 3. HULRIAN, =/NASFEFEHLT A6 P 51 26 5L
53 9l9: LCS1 FEHE 75,039 4%, LCS2 Ffih 75,033 4%, LCS3 #ith 75,035 4%, /74 &HUMH Z H0. &%
% 99.9%, Tags iE#2 JE R MY 22 51 4741 Tags Without Primer % ANFEHIZIFT 73,000 £ %,
LCS3 FEHL Y Tags Without Primer /b, X 73,460 4%, =ANFEHLIY) Tags &5 F R AE 97.90%~98.33%
Z 18], KN 253 bp.

DOI: 10.12677/5d.2021.115082 677 CIESES 93


https://doi.org/10.12677/sd.2021.115082

WRFRIL 45

Table 3. Tags connection
7 3. Tags 1%

B4 TR Total Pairs Read Connect Tag Connect Ratio Tags Without Tag U_tilization Average
Number Number (%) Primer Ratio (%) Length

LCS1 75,039 74,971 99.91 73,786 98.33 253+2
LCS2 75,030 74,957 99.90 73,738 98.28 253+1
LCS3 75,035 74,976 99.92 73,460 97.90 253+2

3.2.2. A OTU B

OTU ARG 7 5 A L AR, — AN —4 OTU, &A% OTU F 1
it . = AEEMLR) IR OTU B R W4 4. k&0, LCS1 BEthfY) Tag 2EAM OTU HE i
fik, LCS2 FEHbf) OTU $rkfie i, 1A 4000 FibA b, LCS3 #Edthft) OTU %uie hy 3728 Fho AN () 1 )
75 3t - SR A W R AT B R AR, R SR B RS B, R o) A A R b - S A R
K% .

Table 4. Statistics of OTU clustering results of soil bacterial communities in different plots
= 4. NEIHH T IRMEEEE OTU BAELER ST

R TEA N Tag number (%) OTU number (fir)
LCS1 49,674 3616
LCS2 51,172 4004
LCS3 51,158 3728

3.2.3.0TU Venn

OUT Venn AT LA 4 Hb /A (81 OTU 0 H , GFEA FIRREE 1. = AN [FRE M -F 398 200 1
Y1 Venn B0 1 . AT, =ANRFEREHZ 6] LI B Rk 1 4, Horp LCS1 AEids A
()T 3E4HTE OTU $0h 607, LCS3 REHBASH )N 672, LCS2 FEHL A 805, W, 764 Ll B3 4 ke b
tagE, HRRE AN B VR LR R 2 O I AR RE R B B 2, — e R o TR [E] bR
FA 75 6 3R A P 2 BEPE 2, N — ARG AIE 7 3@ B TP nT DA i LR D BEVE P 2 REPE B

LCS1 LCS2

LCS3

Figure 1. Venn diagram of soil bacteria in different plots
1. FNE#HTIRMERT Venn
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3.3. FRIKFLIRAEBEERM

3.3.1. [Tk

] 2 = AN TRA AR b P 3R AH B B EVA TR T 1KCE A= BRI . R AN [ B 40 1 1T 24
FFEARIL, B E B R R AL A0 R 1SR AR 3 B s, IR UM . LCS FF A 21 40 8 1T 1850k
36 1], LCS2 #fh 34 1], LCS3 #fHh 40 []. "I/ LI G HEVE A F-FE L% 5. 7E LCS1 b,
AR KT 19% PR 40 T T FEE A O = B ORI 2 97.28%, LCS2 #fh/E 96.84%, LCS3 FEdhIE 96.75%.
HFE 2 fge 5 a5, BRATE I 17E LCS1 A1 LCS2 FEHLrR AN = ik 26% LA I, BRI, XHANFEH
BRI BT BIRRTE T 1 LCS3 AR R A B T e tr S 2 MR, R afkE, =M
[ A9 b PR - S5 20 T A5 2 D PR 2 AL, o LS [, AT = BETE 10% A E IR B8 1T L-F-ARAL, AN R )2 LCS2
FEH IR B R 1T F B T 10%.

Table 5. The relative abundance of soil bacteria at the phylum level
F2 5. 'K F LR TIEMEABRTEE

Pt g5

EERUIES
LCS1 LCS2 LCS3
FRAT % 1] (Acidobacteria) 28.35 26.47 20.09
A5 JE 1 ] (Proteobacteria) 19.66 23.10 25.78
2L TE 1] (Actinobacteria) 14.44 9.84 18.69
WEME 1T (Verrucomicrobia) 11.28 10.45 12.78
LT 1(Chloroflexi) 6.98 7.11 6.12
#2511 (Planctomycetes) 5.44 521 4.62
FUFT 5 | ] (Bacteroidetes) 3.79 6.57 3.17
SR B ] (Crenarchaeota) 1.61 4,62 1.18
ZF H 1] (Gemmatimonadetes) 357 1.90 1.46
TH AL IR IE B 1] (Nitrospirae) 2.16 1.58 2.84
ERMRES 2.72 3.16 3.25

e AR AL %R, R R T AR A < 1% E & IR LT,

1 GNo4 B NKB19 B ™6 B Actinobacteria
[ Kazan-3B-28 [l MVP-21 B Chlorobi | Proteobacteria
[ GNo2 B wps-2 [ Elusimicrobia [ Acidobacteria
3 [ SR1 M GAL15 Firmicutes
g M rcru426 WS2 M Others
g M zB3 [ Parvarchaeota ll Cyanobacteria
2 B sBR1093 [ FBP [ Armatimonadetes
° M Caldithrix [ OP3 WS3
;E | Spirochaetes || OD1 M Nitrospirae
° B NC1o M Euryarchacota ll Gemmatimonaderes
= OP11 [ Tenericutes [l Crenarchaeota
[ Thermi ™7 Bacteroidetes
[l Fibrobacteres [ll AD3 [l Planctomycetes
[ GouTtAa4 [IBRCI [ Chloroflexi

[0 BHI80-139 |l Chlamydiac [l Verrucomicrobia

LCS1 LCS2 LCS3

Figure 2. Histogram of species abundance of soil bacterial communities in different plots (phylum level)

2. AR IRAE R M EAERE (7IKTF)
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P Rh AR G = B RS B Rl B A, R RIS - SRR B AR T 1A R R S A 3 . AL
) SRR R, AS[RIRE R PR 2R AR AL A ) SRR TR R KR, AN [ TR A A b g 338
FEahZ 8], ZR = EBAE L. HHE 3 WIAn, AR ZRIEKE, LCS1 Al LCS2 IX PN 1 - 3 24 1R 1)
VIR SARAL ;. MBI RZEORE, R T TR LI B T A K, B WX AN B 11 AE A 72 A L
Il b = P A [ b = B AR AR

Relative Abundance

|
-1.5
Logl0
WS3

Chlorobi
Chlamydiae
Bacteroidetes
Crenarchaeota
Elusimicrobia
BRCl1

TM6

Acidobacteria
Other (<0.0005)
Planctomycetes
Chloroflexi

Gemmatimonadetes

Armatimonadetes
Proteobacteria
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Figure 3. Species abundance heat map of soil bacterial communities in different plots (phylum level)
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Figure 4. Histogram of species abundance of soil bacterial communities in different plots
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Table 6. Relative abundance of soil bacteria at the genus level
6. BKF LM TIEMEANEE

KR >
ElllERLEA

LCS1 LCS2 LCS3

DA101 7.47% 5.46% 9.02%

4193751 %1 J& (Rhodoplanes) 2.87% 3.15% 4.21%
Candidatus_Nitrososphaera 1.61% 4.61% 1.18%
HLITIE X & (Kaistobacter) 1.52% 1.22% 1.25%
Candidatus_Solibacter 0.83 % 0.81% 0.59%

18 2 HJR4 14 J (Bradyrhizobium) 0.67% 0.61% 0.83%
Steroidobacter 0.33% 0.78% 0.84%

Hi % 5 JE (Gemmata) 0.68% 0.47% 0.77%
Candidatus_Xiphinematobacter 0.33% 0.59% 0.86%
41 44 1 J& (Rubrobacter) 0.28% 0.28% 0.96%
Others 83.40% 82.03% 79.48%

E: Others )@ /K LFTARE M A AT 0.5% TR & -
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Candidatus_Nitrososphaera_SCA1170, {H LCS2 #fhHiZ i Fi AT F= B ik, A 3.70%, LCS1 FfHhix
2.5 7 0.88%, LCS3 FEHIEAR, 1N A 0.66% . i B 7 Fl A7 L1 55 46 25 (1) 47 L1 b, Candidatus_Nitrososphaera_
SCAL170 FhEEHCEFIAE ST F FERR,  HEM X Z A EP I Rl Ad T B8 AR e
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Figure 5. Histogram of species abundance of soil bacterial com-
munities in different plots (species level)
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PERIIHT[47]. =ANAFIREHD Alpha ZFREHEFREU TS B ILZ 7. B30, = ANASFEFEHL coverage 15
#3517/9 0.978, Ui BB IIFE & 4178 a5 2 WP EREE LT R T A . =N FEIFEHLY chaol $R40FH ace
Fa B B HE 3409 LCS2 > LCS3 > LCS1, X i A ik 111 B 467 %) 1) LCS2 4 Hb - S84 1 #F 7% =F &
e A BRI A A LCS3 IR, 2 3™ A AR A LCSY M S5 8 W P =F i R A
i, XARATREA BT AR A L i SR A 4 BT i R . = ANASRIFE L) shannon F = {HE 7 4
LCS2 > LCS1>LCS3, 5 Ll M aEHE 7 A X 5l

Table 7. Alpha diversity index
3= 7. Alpha ZHEMEIRE

eSS coverage chaol ace shannon
LCS1 0.978 4650.68 4667.79 6.58
LCS2 0.978 4951.83 4981.23 6.69
LCS3 0.978 4836.30 4818.64 6.55
3.5. XM

N T USRI 1 S AR 2 BEVE RS2, TR B SR T SPSS22.0 K ANRIFE S Y - 4 2
PCRFIES IR0 B L AT 10 FORRSE(TTAKCT) AT MR PE 0BT, BAREE R I 8 Ak 9,

M 8 AIAl, BRATIE ] FE R ] FRIm Y 5 IESKE . AR, s Em s 2R
FEHOHK; MARTEE NS RS KE . AHUR. B ZUR A8 & i B R A U], s
13 A ACBE R B 1] 5 38 pH L2 W25 IEAHOG, BEIIR LE LAY - B2 2 3 pH (235 50m; L. ek,
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Table 8. Correlation coefficients between soil physical and chemical indexes and soil bacterial species (phylum level)

F+ 8. HIEBLIERS DIRAEM B RRE(TKF)

WEEA T Aci Pro Act Ver Chl Pla Bac Cre Gem Nit
pH -0.500 0.500 1.000™ 1.000"  -1.000" -0500 -1.000" -1.000"  -0.500 1.000™
MC -1.000"  1.000™ 0.500 0.500 -0.500  —1.000"  -0.500 -0.500  —1.000™ 0.500
oM -1.000"  1.000™ 0.500 0.500 -0.500  —1.000"  -0.500 -0.500  —1.000™ 0.500
TN 0.500 -0.500 0.500 0.500 -0.500 0.500 -0.500 -0.500 0.500 0.500
AN -1.000"  1.000™ 0.500 0.500 -0.500  —1.000"  -0.500 -0.500  —1.000™ 0.500
TP -0.500 0.500 -0.500 -0.500 0.500 -0.500 0.500 0.500 -0.500 -0.500
AP -0.500 0.500 -0.500 -0.500 0.500 -0.500 0.500 0.500 -0.500 -0.500
TK -1.000”  1.000" 0.500 0.500 -0500  -1.000"  —0.500 -0.500  —1.000" 0.500
AK -0.500 0.500 -0.500 -0.500 0.500 -0.500 0.500 0.500 -0.500 -0.500

H#: 1) &F MC. OM. TN. AN. TP. AP, TK. AK /35I#E 1K 5. ﬁi‘mﬁi AR WA EPE EE, . R E R, 2) A

YL Fon H AN 1125, BRI 12605 5, 0 Aci ZoRBRITHT: 3) "RRMIRIEAE 0.01 AKTF(WRE) &3, TRMA.

Table 9. Correlation coefficients between soil enzyme activity and soil bacterial species (phylum level)
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suc -1.000”  1.000" 0.500 0.500 -0500  -1.000"  —0.500 -0.500  —1.000" 0.500
URE -0.500 0.500 1.000"  1.000"  -1.000"  -0500  -1.000" -1.000"  -0.500 1.000™
APA -0.500 0.500 1.000"  1.000"  -1.000"  -0500  -1.000" -1.000"  -0.500 1.000™
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