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EMAEYRRREZIR. B2, A R E T #
WX 2 L E N AR RIRIRA AR - A B R T
Zht) . Alpha Z2AEH AN 73 AR 25 N 24 25 44 (1) AH S PR
FOEARRTER = o (MBI REY AHF 7t DA E FE
P #As X 82 2 A i i B R 2D HE ( Castanopsis
hicklii, CHP) . ‘K71t (Michelia macclurei, MMP) .
KZEZHe (Mytilaria laosensis, MLP) %5 N\ T2 #K A1 K
SRIRAEM (Primary secondary forest, PSF) AHF 7 Xt
B, KYEZ AT 0~20. 20 ~ 40 A1 40 ~ 60 cm % 3
A B R 4 R v I R S, [ B 2 LR e
N AR IR AR IR A2 PR - 3R 4T B T 425 ) R 22 R 1)
785 SO I LRI R, DU A B AR
L X 2 LR N AR SRR AR AR L S5 40 o
FROEAEA R I B, IR NI B A IR S5 i N 22
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AIF 7 5 [ AR A S BT T B #rs pRolk s 56
AT TR B E IXCFEAETT (106°507 E, 22°10°
N, RRERE MRS BRI 2 L2
RN ARG /R VE X o 123 X A7 T 5 I 4G 22 X
RARIX, ZlFEmmAR, BALRER BRI,
ERRIR G A TR 20.5~21.7°C, FFHRE

R 1200 ~ 1500 mm, FAFEM, 2 KAETERGS 4
H#E9H. MR RN E, HIERNERE K
BRI, +JRF AR 80 cm LA L HirMEAE
A T8 Vet ki AR

2017 4 2 A, TERFIUHLIX AR SLH AR S 48
FEMEAR AR ZLHE . KoM KB HRSE N AR B
RIRUAEMBEAT LI (R D o 342 A
THRIIHIER % DY 2500 #k hm2, HIJRAEFZAMK
B EFPAE, TAZARMRZ 20 4D 50 FARTE R IR
W I PR CRAR 0 1 PR STHERR T 1983 AFEFAY,
a7 3 i AR EE N 30%) TR R
JERR K ITREMRFRE HE AR I A2 1981 SEME, FF&
P72 RIaM CaMRBRIZ LN 30%) o RIRIRAEM
& 20 20 50 FACR MR IR i RS TR IR R I
MRA3 52 4 EH AR P 2R R, G R R e D B R

(Schefflera minutistellata) ~ KEFK R (Cipadessa

cinerascens) 1 RAE (Ficus variegata) %% .
12 FigESHERRE

Z /D [AIRE 20 m ¥ E 3 20 m x 20 m I FEHE
ITRAE, BRI I = ket . Dol Bodh 15 S
TN F AL R PR M Y B AL % 3 N EURE i, FH &
B (NAE 5.0 cm) SR 0 ~20. 20 ~ 40 FT 40 ~ 60
em % 3 N EE R L. BREELFEARTREG S
50, T b B ORAT TR AR P I i i SR AL AE
A PIUKAE AT 2 B MEIS [RI S50 % . 4 NIy
it 36 MEE TR FESEI = HIBRIR FUFITE L 2
mm Fi 5, A LR = — 4 4°C CREER T
E TS EMESEA S E:, —MhEaENERRF
Jaid 0.25 mm G, T E Foph g R A BT, —
17—-80°C ¥ VR ERAFH T4 1% DNA.
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Table 1 General information of the studied stands

MRy R (m) W () YA 4% (em) e (m) ZERE (tree hm?)

Stand type Altitude Slope Aspect Diameter at breast height Tree height Density
FEE24.7 FHE18.8 FHIE340

CHP 330 30 i WMZE10.2 WHES.S RHE612

MMP 550 35 Ak 17.4 18.0 1225

MLP 550 30 it 19.2 19.7 1208

PSF 288 28 R 14.4 8.9 2042

VE: CHP, ZIHEAK; MMP, KfEdk; MLP, KEZHK; PSF, RAWAEMN. FRE.

1.3 TIEEAERNE

AT I 5E (1) 33 B AL M T A S BRI E
TiANEE 2 B
14 SEENF

1 PowerSoil® DNA Isolation Kit {7 & (Mo

Bio Laboratories Inc., Carlsbad, CA, USA) 47 £ 4
DNA fififg. FIH 1.2% BfEhlEI Bk HBr DNA
JR B AR 75 B F T %% miseq SCE, o DNA HIRE
Fali 55 B 55 S 43 Y6 6 FE T (Thermo Nano Drop
20000 HEATIE . FET 340 16S rRNA 1) V4 ~
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Table 2 The determination method of soil physicochemical properties

izt W 5E T7i%

Indicator Test method

Soil water content (SWC) B0

pH KEZ ER2.5 L 1A% (Prtavo 907 MULTI pH, f#[E) 014
Soil organic carbon (SOC) AR IR0

Total nitrogen (TN)

Total phosphorus (TP)
NO,-N

NH,*-N

Auvailable phosphorus (AP)
C/N

IRIIIR — e SRR 5 2 B B AL e R T (SmartChem200, VA 04

A EL IR — B DL LL (709

TR IR I A F AN 203 T (SmartChem200, V) 14
Bd Bl 4 B B 2E TR R /BT (SmartChem?200, :[E) 04
WERR S 4 BB TE R /T (SmartChem200, 2:[E) 019

HSOCS TN B THE A

E: SWC, &/K&E; SOC, HHURK:; TN, M%; TP, B NO,-N, HES%:; NH,-N, #E8%; AP, MW CON: &k, FHE.

V5 XEF B, RHPP PCR Y HGEX H AT
B 2 2% TG 0E Bk s v vk 4 o L B AR A 35
AXYGEN A 7] ff] AxyPrepDNA ¥t/ R ik 771 & i B
BRAT = A, K FTC-3000™ real-time PCR
AT e . EREEHATY RS, EH &4
Wo PR PCR 4 MY 1) S AR 58 0 2% A W, 52 S2 55090,
i HI ) RE 57 519008 515F &5 926RM. i &I 5 T
VEZRAE B HE AR BB BR A ] lumina Miseq
2x300 bp 5k
R4 barcode 15 5 X 5 MGt i+ REANFEA A 20T
Y5, KH Trimmomatic X1 FLASH #AFiE4T 7
G P . @it % B 2 $0 maxambig = 0,
maxhomop = 8, minlength = 200, maxlength = 580
X 545 AR JE B P AT A . AR 97% HIAREL
FE7K, XA R 51T OTU 3K, REdEit
45 Silva (Releasel123, http://www.arb-silva.de) (¥
PEREAT LT, 75 BT BEBME N 0.8 KT T 3k 1345
AN OTUREF AW KER . EIRERELE
mothur (classify.seqs) A USEARCH #AfHi47
1.5 HIELESHH
R TR IR R BT C (RIS EBC R, R4
FEIEE N TR R OTU £ EAMFERERR, 7
R 422 B AF by A 2% . E 5, it
“Hmisc” 1 “igraph” £, IEFELEFTA FEA AT
F > 0.1% 1 OTU #E4T Spearman FHF<VERE FE 4T
Hok, EBMKRE > (0.9 HEEFME P<0.05 1%L
ELAE) 3 & AR 4 () L IR B AR S M 4%, FF7E Gephi
0.9.2 A AT AES WA Tk &5, 21
Ma 508 By B 1) 5 X 45 # i 7%, 81T R AU igraph
HRREL “subgraph () 7, ARIESFEA P TS
OTU LA K OTU [AJ 156 &, AT AL 1 A 25 X 2% v
SRS FEA B 2, I uh R B $ 4 2
B W R E BN RRAE M 45 1R

BRI R AR BE1o-21,
ffiH R4.2.2 B vegan FRREL ‘trarefy () 7,
RHE & FEA OTU FFAIE e M, 4adm /e B0 AT
Py M JE B vegan B H ) “estimateR () 7 Al
“diversity ( ) 7 BRECFEMMFE (OTU FO . B
KFEEERE (Ace IRED P MBEIE Z P48 4L
( Shannon $i5 %) 29 >R AL 1 35 A 5 1) 40 18 7 7%
Alpha 2 FE % . R XK & 77 % 43 # ( Two-way
ANOVA) 38 A [RIAR 3 B BUAN A -+ 2 1) - e A
Ji AN 2 RE TSR O AR S & b S B =
Jf H Duncan vt 17 2 B LB, DL B 4> #T #E SPSS
27.0 %A% (IBM SPSS Inc., Chicago, IL, USA) it
1T . #ET Bray-Curtis fH 5 ] 32 A8 8540 #r (PCoAD
HRAB#Z 0TI %58 (PERMANOVA) Kl A
[F) R 73 b 3R o A R VR A A B 22 S, TR
Mantel 5 36 #4815 - 558 1 55 [R5 40 7 B V& 45 14 1 oK
i FBRIHE DA H R 422 85 vegan B
“vegdist ( ) 7 PREUAI “adonis ( ) 7 PREL (999 K E
$AEE) . PAA inkET B9 “mantel test () 7 pRZEL
6. 8 Pearson AH 5C 43 #r 43 7 4R 7T L 3% 4H B
Alpha ZFE1E. MEIMINSEE TS 1R R

2 HRE5SMH

21 SEEAMAIMRERARXEKRTEELERN

=R

WUR T ZAMT R 5 (R 3D, MR
SERI T HIESKE. pH. BR. SR
i (P<0.01) ; LZEREEN AN, S5, M
SRMEAE LR EE (P<0.01) , WX
PR (P <0.05) 5 MALS 1 EA8 HAE
T A SRR R (P<0.01) o R3]
W, ERZELHE (0~20cm) , &RRWAENTE
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pH FUS A 525 = T 3 A 2 LR ATk, it
BEOKENEZKT 2 LM N TR RRRAEMK
THEEA . AR BB E KT KRR R
TR (P<0.05) o fEFHELIE (20~40cm) ,
SRR L4 pH B35 =T £ LR N TH, +
BEKERERT 2 LEMH AT, 1 EME
U 73 ) 0 3 v T AU HEAR R B R T K Rk (P <

0.05) ;

LA RN 4 MHARIE AR

ERZ L (40 ~60 cm) , KRR L% pH
BEET 2 LA AT RARAEKRLIES KE
BERTOREHAK IR, T LS &
ATl ) 4 ) 5k 3 v T AT A AR DL R 3 TR B HEAR
ML (P<0.05) ¢ LIEEEKIN 4 AR5
BIERARE . BRI EmELLAN, 4 M5 HoAh 4
AR FE CEHUR. B, HSEMENE B
B LR 3 N R R (R 3D .

®3 AEMSARLELFEBUERNTEST(FHE + REE, n=3)

Table 3 Variance of soil physicochemical properties among different soil layers in different stands (Mean + SD, n =3)

. L. GkE b B B WS AN A e
Stand type Soil layer SWC pH SOC TN, TP, NO,-N NH,"-N AP CN
(%) (gkg") (gkg") (gkg" (mgkg™") (mgkg") (mgkg™")
CHP 20.73+£031Ba 3.91+0.17Bb 21.92+1.92Aa 1.53+0.59 ABa 0.97+0.04 Aa 2.66+0.16Ba 12.49+0.08 Aa 32.81+544Ba 15.75+5.73 ABa
MMP 0~20em 23.97+0.28 ABa 3.88+0.02Ba 20.83+2.32Aa 236+032Aa 1.65+0.14 Aa 3.52+2.08ABa 12.52+0.23 Aa 41.41+8.04Ba 8.96+1.79Ba
MLP 2774+173Aa 4.03+0.12Ba 25.64+4.19Aa 1.97+0.18 ABa 1.38+09Aa 4.1+1.14ABa 122+036Ab 31.03+79Ba 13.22+3.29 ABb
PSF 1501£424Ca 458+027Aa 2299+283Aa 135+049Ba 13+034Aa588+1.13Aa 124+042Aa 65.7+949Aa 1844+£594 Aa
CHP 19.14+1.44Ca 4.09+0.09Bab 16.15+1.86 Ab 0.8+0.08Bb 1.15+0.48 Aa 1.41£0.18Bb 12.64+0.26 Aa 19.61 +6.9 Ab 20.5+4.48 Aa
MMP 20~ 40 cm 23.15+£0.11Bb 3.93+0.05Ba 16.64+3.42 Aab 1.45+0.13Ab 1.08+0.16 Aa 2.87+0.68 Aa 12.35+0.57 Aa 24.97+4.06 Ab 11.59+2.96 Ba
MLP 2499 +1.08 Aab 4.08+0.07Ba 16.88+5.3 Aab 1.03+02Bb  0.96+0.05 Aa 2.02 +0.55 ABb 12.39+0.21 Aab 22.75+ 6.77 Aab 16.63 +5.37 ABab
PSF 1728 £0.71 Da 448 £0.13 Aa 16.59£2.27 Ab 1£026Ba 1.02+£0.24 Aa 3.08+0.73 Ab 12.58+0.14 Aa 28.81+3.11 Ab 16.94+2.62 ABa
CHP 1889+149Ba 4.19+0.04Ba 11.32+2.13Ac 0.54+023Ab 1.7+0.86Aa 1.03+023Cc 12.65+0.35Aa 14.79+4.31 BCb 23.62+9.13 Aa
MMP 40~ 60 cm 2259+033Ac 3.97+0.09Ca 13.13+397Ab 0.8+025Ac 1.54+1.09Aa 1.7+022Aa 125+033Aa 19.27+248 ABb 17.79+8.67 Aa
MLP 23.02+2.56Ab 421+0.12Ba 13.94+437Ab 0.65+0.14 Ac 0.96+0.44 Aa 1.27+0.12BCb 12.82+0.23 Aa 1085+1.62Cb 21.28+2.42 Aa
PSF 1752+0.82Ba 447+0.11Aa 1274+ 1.18 Ab 0.72+021 Aa 1.57+1.08 Aa 1.42+0.21 ABc 13.14+1.03 Aa 2391+0.61 Ab 19.26+7.39 Aa
war " ns - ns " ns * ns

WHEHZH 2 ns ns ns " ns

oy x LB ns ns ns ns ns ns ns

E: CHP, ZL4EMk; MMP, JOURgH: MLP, SKZHEA: PSF, RIAKAEM. HHFLEARFMS A FBR AR L R 7 5

ns Fom P>0.05, T P<0.05, “FR P<0.01,

22 SHEAMAIRERARERTIBEBAFREELS

IR L3

PCoA Z55REM (B 1), AIFIAHER SR
TR R S5 R 22 R 39.22% (. SR A
FF 5 o R N 24.98% F1 14.24%) . Hidr, 4
HEMR . K TTRRRIR S HEMR 1) A 41 1 B TS 2
£ PCoAl i) i - b o0 A, T RAR IR AR 1458
FE A0 B R VR S 7E PCoAL B IE 5 B A, B2
= i N AR 5 R AR R AR MR I LSRR o 4 B TR R
PCoAl 4 H] &7 % . PERMANOVA 7 #r it — 4 %
B, BARARE L Z 0 IR R R VR 45 A B =
5 (Fpguio=1.779, P=0.016) , {HZA[EM ) H]H#
Th 45 A0 25 S 1) S 5 1 O o LS R A 5 0 2 B I R R
JEHE S (Fpeo = 6.645, P=0.001) . AW, 5+2
IRBERHLL, AR 200 2 e 38 20 o e VK &5 h A4k
MEZEREE.

BEAh, IR AL M T S 4N TR B VR 45 F4  Mantel
SR (K 2) , pH (mantel’s » = 0.515, P =

ns .
BENMBAFK, NEFRER (P<0.05) .

0.001) #1 SWC (mantel’s » = 0.276, P =0.008) A
33 SR T IR T B VA 2 R ) IR P T TR
23 SEEAMAINRERAXERTEAREES

FEEER T

WU 3R 7 220 BT R B, AR R BN L 2R 3
BB T IR Ace $EEURT Shannon %L (P <
0.05) , T & 822 BAE X 3 AR B2 5
(P>0.05 . HEI3H4E, ££0~20cm L=, L
AN A LI Fh L . Ace 8 20H1 Shannon $5 (13 /2
RARVAEMREZE ST 2 LA N TH (P<0.05 .
7E 20 ~ 40 cm )2, MMFHEA Ace $8ECHRINIK
AR 2 T LR ROK ZHEAR . Shannon 48
e AN ER AR E. £ 40 ~ 60 cm L2,
I T BEVE 1K 3 A 2 AR BRI 4 SRR (]
ERAEFE (P>005) . B2, 52-@H ATH
FHEE, RARKAMR IR 3 A 2R ER S -
BeAl, B K IREMRIG 3 AN 2 RE 4R Bd bl - 2 iR
B EFHE NGRS, AR 1 2 TR AL
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Principal coordinate analysis of soil bacterial community structure in different stands based on Bray-Curtis distance (PCoA)
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Fig.2 Mantel analysis of soil environmental factors and bacterial community structure
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HRESAM (RIE 085 LLE) , RIKHS OTU
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EEFRAL 4 DM IR AR 21 A S R /M S
A o ¥IRT 1, USSR N BENLI A LD, A
FCRT R S P A 2 W % B AT B e AT ) RS AR MU
FLRPHBRAR KL, BT NS P2 (K 3h 4R E
A UAEAT SRR 7 Hr o
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Fig.3 Comparison of bacterial community diversity (a~c) and network topological parameters (d ~f) among different soil layers

in different stands
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Fig.4 Pearson correlation analysis of Alpha diversity and network topological parameters of soil bacteria with soil environmental factors
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Fig.5 Co-occurrence patterns of soil bacterial communities in different stands
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B BB EEESEE ST 2 L AT
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BT BE R BARRILN 4 MRy 22 7R R
F, AHRIRIRARBINT S8 BRI & B AT
A 7 ol 1113 ) NG B NS 117 - e = -S4 T 1]
Ty KRR 7 AW S R
B ST 2 R N TAR,  BIRZR IR AR AR i) L 138 2
TR 28 KU B R, PRk B o8 RN Ak . Rk )
FEAR AN, FoAth 3 ASPR A - IR B 1) 9 26 52 2% P 35 B
+EINEm N . Pearson AHI T AL (K 4) ,
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Dissimilarity of Soil Bacterial Community Structure and Diversity
between Typical Native Broadleaf Plantation and Primary Secondary
Forest in South Subtropical China

LIANG Ze-li, QIN Jia-qi, HE Jiang, LIU Han-ying, WANG Ting, QIN Lin"
(College of Forestry, Guangxi University, Guangxi Key Laboratory of Forest Ecology and Conservation, Nanning 530004, China)

Abstract: [Objective] Differences in soil bacterial community characteristics between native broadleaf plantation and primary secondary
forest and their regulatory soil environmental factors were studied in order to provide a scientific basis of soil microbiology for the
management strategy to optimize and transform existing plantations into near-natural forests. [Method] Three native broadleaf
plantations (Castanopsis hicklii, Michelia macclurei and Mytilaria laosensis) and primary secondary forest in the south subtropical China
were selected as the objects. High-throughput sequencing and soil physicochemical properties were performed on soil samples from 0 -
20 cm, 20 - 40 cm and 40 - 60 cm of each stand, and the responses of soil bacterial community structure, Alpha diversity and molecular
ecological network structure to different stands were investigated. [Result] D Soil bacterial community structure was significantly
different between primary secondary forest and native broadleaf plantation, and primary secondary forest had higher soil bacterial Alpha
diversity and network structure complexity than native broadleaf plantation. ) The main factors affecting soil bacterial community
structure, Alpha diversity and network structure complexity between native broadleaf plantation and primary secondary forest were soil
pH, water content, NO;-N and available phosphorus. [Conclusion] From the perspective of soil bacterial community structure and
diversity, While protecting existing primary forests and primary secondary forests, advocating the construction of mixed plantations with
multiple broadleaf species imitating primary secondary forest can enhance soil bacterial diversity and network structure complexity,
which will promote the sustainable development of the ecological functions of the artificial forests in the region.

Key words: Soil microorganism; Forest management; Native tree species; [llumina high-throughput sequencing; Molecular ecological

network analysis
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