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Abstract: Forest vegetation and soil microorganisms are important components of forest ecosystems, and their interaction
S & p p Yy ’

plays an important role in maintaining the function and stability of these ecosystems. The relationship between diversities of

plants and soil microbes has been studied extensively in natural grasslands and forest ecosystems. However, the effect of tree

species diversity on soil microbial community composition and its mechanism in the planted forest ecosystem with multiple
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tree species remains unclear. Therefore, this study focused on the mixed planted forest ecosystem through close-to-nature
restoration in south subtropical China, and examined the effect of tree species diversity (1—10 species) on the diversity of
soil bacteria and fungi and the main influencing factors, using the high-throughput Illumina sequencing method. The results
showed that the a-diversity of the soil fungi increased significantly with the increase in tree species diversity; however, o-
diversity of the soil bacteria did not change significantly with the increase in tree species diversity. The community
composition of soil bacteria and fungi differed significantly among the different tree species diversity levels. The Pearson’s
correlation analysis showed that the soil bacterial a-diversity was mainly affected by soil pH and NH;-N, whereas soil pH
and available phosphorus were the main factors affecting the soil fungal a-diversity. Distance-based redundancy analyses
showed that soil pH, NO;-N, and aromatic C were the main environmental factors affecting the soil bacterial community
composition, whereas soil organic carbon, NO;-N, fine root biomass, and O-alkyl C were the main factors affecting the soil
fungal community composition. Our study indicated that tree species diversity had a significant influence on the soil
microbial community by changing the physical and chemical properties of the soil and the root biomass in the mixed planted
forest ecosystem with different tree species in this south subtropical region. The study provides a basis for decision-making

for increasing ecosystem function through an appropriate assembly of tree species diversity in subtropical planted forests.

Key Words: south subtropical; mixed planted forest; soil microorganisms; tree species diversity; close-to-

nature restoration
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WEFE XA TF T P A 1A XAEAE T EMOL B2 5T BE #A ARl 5256 O B GOm0l A R 1 P A3
KRR R G B REBFST 3 (22°0650"—22°07'27"N , 106°4648"—106°47'22"E ) . % M X Ja& #7515 W7 Bl 2=
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(3 AHFP) A 3 AFEHL, S PUZE (4 AR A 4 ADFEHD, 55 AL (5 DR A 4 DFEHL, 5S4l (6 MR A
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BEEE IS FL VOGP DNA BT A TSI , % J T AG SO 5 A4S 3R IR 0 6 DNA S siale , LA T
V4 1 VS B S 519 (15F 5'-GTGCCAGCMGCCGCGGTAA-3'3;926R 5'-CCGTCAATTCMTTTGAGTTT-3") M
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Fig.1 Relationship of tree species diversity on soil bacterial a-diversity and fungal a-diversity
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Table 1 Multivariate statistical results of soil bacteria and fungi a-diversity with environmental factors

[DER7ESis ¥ [ 515 At )
L . . . R P
Microbial community Factors Regression equation
L NH}-N k
4H7E Bacteria i 4N (me/ke) Bacterial a-diversity=-118.882+52.109 pH-0.579 NH}-N 0.80 0.001
p
H
E 1 Fungi P Fungal a—diversity=-86.602+53.624 pH+2.097AP 0.34 0.001
AP (mg/kg)
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LU 48 A AR FERTF 1% 099038 15 4>, Fedh b EEEE RS EE R EN (13.19%) .o BILEHN
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(/T 5.00% ) FE7E, 41 LFRAT TR 4 (3.45% ) IFFEE N (0.80% ) , AN 5 EERI AL ol 2E T 34 B £
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Fig.2 Diversity of different tree species and composition of soil bacterial community and fungal community
YNTEREE T Ao ZBTETRA ;G .y R TETRAN; P IR R AN E R BRI 4 ; 1 Ignavibacteria, KA 44 ;S HEMA A ; ELTAREE T A DT L. FR0 49
T AR5 = FoR BFEKF- P< 0.01, * Fox B FKF P< 0.05

K2 FAEAMMHEZTERET HEABRME R PerMANOVA 17

Table 2 Bacterial and Fungal community composition at different tree species gradient based on one-way PerMANOVA analysis

WA ZERE Microbial community F.Model R? P
YHTH Bacteria 3.584 0.202 0.001
HTH Fungi 1.522 0.200 0.002

EANFRFIEEEE T LR B 2R AR EES (£ 2), EEFILEE] 2068537 ML F
H1) , RAETE 8124 4~ OTUs H, XA EE AL 38306 741, TEAN/KE I 4 3 B RIS LU 5E 34 40 AN
KT 1%L 8 A4~ BES A HIE B RS FE < 49 (23.38% ) 20, HoAb A = B AR XA , U453 49
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Fig.3 Distance-based redundancy analyses (db-RDA) plot showing the relationship of abiotic factors to community composition of bacteria

and fungi
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655 S
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DX 35§ - HEFR AL R R S i A B R SCHE P R L Shen S50V ZER (HILAFSE T 6 FhBLARUR G A 437 T B
VR HAROBR 2 - S 200 DA 7 2L SR 2 R ) A8 AR 3 R B L SR B8 43 A 2032 T4 pH BK3h . ACF-55 2 i i
FEARTE L 4 FhA R B BN 1 SRR IR QA T AU SIS . EARHEE X8 X A LA o 2
FEVES 8 pH FIEE S R FAHIE(P<0.05)  EIHIE T 4 pH. [RJRE 2 52 R ASBIFFE o pig S ARHF 22 BN bR AR
RGN TI A B 1] AR R AR 0 A R BN, AR ST R B A e R IR AR T 8 pH L,
T T ST XN A A AP EREE T RE R R ) R PRI S D FEARARSE Y RS TN
PRI L SRR YRS O, AN o 2 BV S TR AR R TR O SRR ST A R — 8, HUR
DRI AT i 2 4 v B S U I B R AL TE Ak LA T REVETE P pH AR R B AR
T RS D pH 5 RSN P AR I TEAR DGO SRt R AR TR . FEARARAEZS R G RN E R
SR BRIV i A AR vE Mo i A R R SR SR AR H AR AR T AN
VR SE B RO T R AR IR 7, ELVE 22 B0 5 MR R AR JE R AR, (7 TR 2RI S AR 1 2R 078 37 A
BRSO KA] RE R AT T B o RS LA AR N 1 A
3.2 AR S N TR b = R AR A R ) - SR A W v 2 A

AATTE R A BITR AN TARAZS R GE Bl = 8 BN e & 22 T IR E Y evs 40, 5 AT AR 3R ]
SERAHT RARMIF J (ST 45 RAR— B, IR oA )32 HLIE O M, (EL AR R o DX S 1 3 i A P T
Ve LA BT R E S R I, P2 E R FE AR ML S R e PR I v 2RV IR M i v
S BAT W 2T SRR T RETE AR AT TR o 2T By = (EL AL R AR A T TR R T 5, AR o = e e
DGR F B T 0 sl 0 D R R A Xia ™ A5 KT 3k [ R AR - MR AR B RS A B R I, - B
2T PR AT T Y B 0 ) TR B RAT IR o AR B EROR MR R I . ASESE AN R A R R R T
TIRMEEE T o DL R ZFIE oyt m UL AR o R aE o A A X S A 1 - S A R R
i L AR VR AU 22 S 35 (1 2) o FEAIFSE Hh o FCTRE v 2 R A i SR B AR R4, - T 94
o S A 0 A R A FE AN RN Rl AR R 2 ek A (1 2) .

N AR [ o 2L ol e o 2 ) R AR 25 2R 8 v O P D RS R o AR 2R i R AR SR AR 2 70
2% - SRR SR M R 537 AN T A S 4 T A S A W R b AT AR A 13 pH
25 LS Yy kA A O R A R O L SRR A T EAT A A5 4 T S e 2 T A 7 LAY A T
ABEFEH db-RDA 73 M1 W - S0 TR e v 28 22 57 P Y 98.67 % REMS 1 338 pH RS EURID7 B 417y =135
A R PR Frh 0 pH (5 EEETTRR (8] 3) , 45 3 pH X HIEANTE o ZHEMEM B, B T I
pH & 20 L SR TS AR ZREPE R F RN R L & AR pH O T IERUE Y AL T R AP AE 5000, 10
pH {EREAS I8 1 2 ) - LAY 2 B A=A PR RO TR AL + S E W) AR PR AR P AL, A IS P LR 2
A B AR A i AU SR A 2 P B LIRS 22 1 U N K (18] 3) . Wang Y 45 ABF5Y
WA AE P WA RIS TR0 3 B0 P B A ORI 25 R0 i I, M e8e 22 + 38 pH 3 m AR SRR S R i)
TIRE RS AR IR EIEA USRI A R AR — R R ER R AR . b
A B 2 1 A AL RE RS S IR L3 NE ) A0 MR E MU REVE (AR AL EARAEN B Al R W] e AL
YRR TR IR 0 25 57 2 IR E WIS S5 22 S 0 20 2R RN 2 BES N TR 20 AR
IS AT R AE A G e U AR R IR A T S B A R AR, AR
X 7 MO RIAR > LR IS A A BT ST R AR AR R S B IR R R E RN R 2 —,
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