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TEMEDNEERAEMMNELITRERREESE
% % TN RE TS

FER KRB AT A BT FE RN AR RPN, ZHRAD,
F/ij:\ i%l,z, *
1 PYAARAMRBHEE KRl SRR B B 712100

2 PEILRMBHEE I 2RI 58 B , TRl 518031
3 AR A 2 dbst 100062

A AZE06 20 808 + w5 R AR A ) 2 AR O SRR T AE S R G IR, A TR MORIZ X SR A - PR 52 11 o
i, BA WA BE U 5 E T HUCE DR DA 2 RE M PR B B — A S R G DR 52 ), T 200 T S A= W R A7 AR 1
FHEAE 528 RS 2N BEYE ( Ecosystem multifunctionality, EMF) f3E 2 o SHHRIT R AR 3 i b 13U E W SRR RN R 45 55
M5 EMF 1562 ASBIFSE SR FH B 25 AR 30 s (space-time substitution method ) , ¥ 50 53 Mk & B (8] 251, 404 7 # + 5 I b X
TR 20 S RIS oM | SR W R 45 52 2 M D) R 5 - SR AMIE R AT 56 1Y 10 AN R G I BEFR bR B R, BA )
T RS RIS ERAE S EMF 568, 45 eI, B AR S 18] 40 R3S, U E WIS IO 2 S REE | 48 55 2R
EMF HJ 5 B 55805 A3 (P<0.05) , Horp + S M 2e & ZAREYER M 45 2 28 VEAE 40 8 4Rk 3 i, EMF 7655 20
RN BN R, FEASR G £ eI EE R 0 N B R B 2 B S EMF JC 8 M et R 2 HEME S EMF 2 B 3 A 56 (P<
0.001) ; HHEWMUEWIRES L 5 2 REVER M 28 5 2214 5 EMF 525 1EAH 56 (P<0.001) | Horh - 4802k 4y WU 28 2 24 LX) EMF i)
fARRE T iy, A 81 )5 437 ( Partial least squares regression, PLSR) #5135 [A mE &K, RS FIEE W LR A SRR
FIR 258 Z2PEXT EMF A BRI (P<0.001) BIREAIR , (0 - HEGA: Wy W 28 52 Ze Xt EMF PR ATY & T Il W2 & 2R, 450
77 FAFEA ( Structural Equation Model, SEM ) #HE—25 43 #1728, + HEf A= 1 22 46 M 5k 398 Bl 2 40y 90 4% 50 20 1 6 s 8 22 b 1Y
EMF F=Az [R5, &5 LA MR T et W2 & 2R vk W M 25 2 22 PERRRS T 47 M 0 EMF 1 5L, 886 Y 45
& ZRENE F B R 2% 5 4 PR R EE I 520 EMEF, AWFSEiE R T MK AR S R E WA RHE S EMF G R R
BB A2 RGEUREWREZ HR AL TR A ik A s LR A AT

IR AR ; S ) A SR BRI 2 0 HT s 4 52 2k AR B R G L Dh ek
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Abstract: Human activities have induced land degradation, loss of biodiversity, and the decline of the functions and
services of ecosystems on the Loess Plateau. Vegetation restoration is an effective way to improve degraded ecosystems, and
afforestation is an important measure to restore degraded land. Existing studies on ecological restoration have typically
focused on the relationship between species diversity of microbial community and a single ecosystem function, neglecting the
relationships between the interactions among microbial communities and ecosystem multifunctionality ( EMF). In order to
investigate the relationships of soil microbial biodiversity and the complexity of microbial networks with EMF in afforestation
restoration, in this study, we used the space-time substitution method to investigate the effects of afforestation restoration on
soil microbial diversity, soil microbial network complexity, and 10 variables of ecosystem function related to soil nutrient
cycling and plant productivity along a 50-year afforestation chronosequence, with an aim to the relationships between the soil
microbial community characteristics and EMF. The results indicated that microbial multi-diversity and network complexity of
the soil microbial community increased significantly with the increase of time series of afforestation restoration, reaching a
peak in the eighth year, and then decreased ( P<0.05) ; EMF showed a trend of increasing and then decreasing, reaching a
maximum in the twentieth year ( P<0.05). With soil environmental factors not controlled, bacterial and archaeal diversity
was not significantly correlated with EMF, while fungal diversity was significantly positively correlated with EMF ( P<
0.001). Both the soil microbial multi-diversity and network complexity showed significant positive correlations with EMF
(P<0.001), with the soil microbial network complexity explaining more about EMF than microbial multi-diversity.
Although the multi-diversity and network complexity of soil microorganisms explained less about EMF after controlling the
effect of soil factors by partial least squares regression analysis ( P<0.001), the microbial network complexity explained
more about EMF than microbial multi-diversity. Furthermore, structural equation model (SEM) showed that soil microbial
diversity had an indirect effect on EMF in afforested restoration sites through soil microbial network complexity. In summary,
the microbial network complexity was a more effective predictor of EMF than soil microbial multi-diversity. Soil microbial
multi-diversity positively influenced EMF in an indirect manner, mainly by contributing to network complexity. Our study
revealed the relationship between microbial community characteristics and EMF in afforestation restoration ecosystems,

providing a theoretical basis for improving the restoration of degraded restoration ecosystem functions.
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ecosystem multifunctionality

B g DR TR A A R 5 1 X — | A b B R P R B e SRR K Rk A £
FEVEIER ES ARG FREMEZFE R CATICIER , dobkis 52 58 ik wio e i, mois + 364
AR SR T AR S R G IIRED T R s B AN R B B SR IR AT N B
e R g BR A ) ,IEﬂZ/fli—l‘HEj‘(/\/‘b}Utm 38T AR A R R AR O AR AR AL,
TIEEBEY AR RGN E AT 5, RS Z R A B RGeS 7 1 R P EEAE G IE 2k m A
F3 A LR AES AR R RS S RS L UEENE (Ecosystem multifunctionality, EMF) f& /4 45 &
B NE %ﬁ‘@au/VLIJJEJ‘EﬂHE’(%%ﬁEij_” o EMF {ERIPN 24 A S UIRE MRG0 bn , X2 T 1 il AE

BRGAMIERA E2E S, 4K EMF BIBFIEC RO AR 2822 B G T 8 5 B A5G T Ak A 25K A2
jb%? EMF 1 38584 ¥ /e IPLHIF 54 b

HEARAES RS, ENERISER O R A AR T AR R, HIERUE Y Z B S EMF f7AE
EADCOCR, Il MEE RICAERRGE D HIEMAY ZHENIRE , HAESRE U RBEZRE, H5%5
W AU A B RGP, B E S RS M Y RS EMF 56 R ABESEARAS 2
1M H., BB T RN BB B, B SR IAEE b i) - 335 Wy 2 Ol E LA SR ph 9 A U7 it ik
YGRS A B A5 i AR A AR FHIE R 2= ) A 28 I 2% i I 28 R Ak 7 A 28 R G D B i 44 v
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HAFZEN 0, Wik, (OERCEM Z R AR LIRS EMF BRI E B, 33000 25 53 Bt S F
FEWCAE W v (R A5 AL RV TR A EL AR FH OGRS 006 AR HEARAESE , DRI i)™ 32 T 0 A i A W X Tl O A EL AR
FIDEZ 2720 HArE#a = e LI MARIGIE Y SRS RGN, AL L ST e
By e ) LS5 14 2 S HK 2R 0 TR A — SR R 2 LR A7) oy B ol 2 W % 45 g D Ay b ) (0 A LA P 45
TR AL TR R4S A B T RAEY R R TC R B i 5 206 22 1200 8 e i e JE ) 2 WAL A
SRR i ) 45 Z USRS 34 L, SR W P 205 SR A PE S e B A U R PR 5 R R EMIF (IS4 R 1
KTIBUBREAES ARG IR M4 Z IS EMF CR IR

FI R SR B AR () TR, B v A A A PR A5 2 W) R ks 7 4 AR B o 32, sl L0
HALPER, £ 5 LR E MRS A5 B B A S R GRS T7 AR 5, A SCRL A 5o 1 Rl XY 3
P OB FE X, SR I 23 AUk USRS MR AR BR (2 4F (8 4F 20 4F 30 4F 50 4F) fY -3 g i 5%
R RIS BRI R AR ) SRR BRI 2% 52 2P S EMF 595G R, LUV 38
JUHl DX A 25 R GE D REIK S SR (B S8

1 #R57FE

L1 HRFEIX AL

W5 DX T3 e J I b (36°40751"—37°18/28"N, 108°52'50"—109°27'49"E) , 14K 1164—1501 m, Hhi 3
VYt AR, e SR S A 2 R TR, R MY v b bV AR X, RIERIE A o F, R RIRIE,
B2 AL, Z2 AR R R R R 3 IS 17K 3B K P R, 3K BE 5, iz XA S 28 A g rh ity
A BRI AU B IR TR R BRI 220K, U T 5, DU 2R B AR AR 9.1°C AR S [ i 2
660 mm, 4FZE K KT 1400 mm , 4F H BEFEL 2300—2400 h, 24ETFE 160 d.

T A R ARE R T, % X IR bR H R B R A T (Setaria italica (L.) Beauv.) . 243 % ( Solanum
tuberosum L.) \ KK (Zea mays L.) “FAEY); S B BF b AR (7)) TS5, BFFE DX 3228 AT 38 AR A Sy o 1
( Robinia pseudoacacia L.) . MT & UL A 4 Fh A Bl /R M EEAE Heteropappus altaicus ) . H £ 5. ( Bothriochloa
ischaemum (L. ) Keng) . M\ B - F5 ( Cleistogenes caespitosa Keng) W3 F- ( Lespedeza davurica) . K%t 3 ( Stipa
grandis P.A. Smirn.) Y415 ( Bidens pilosa L.) .#l%4 (Stevia rebaudiana) | 55 B & ( Artemisia capillaris) A 5t -
WK (Poa sphondylodes Trin) 75
1.2 FEACREE

T 2020 4 8 H (FEY A= KN A: Wi s i s e 30 ) HEA T JRUSL R A FIARE R AR . TR VA 70 3AE 5 A
AL AR S AR R (2 4F (8 4F 20 4F 30 4F 50 4F) B IX BEALBEE 12 4 15 mx 15 m A, SR A T 0 BORE I 1
12 AMRERI AR 5 AN 1 mx 1 m BORETy o FHPAA7 T RR A ) A 280 A ) Z2 £ ( Plant species richness,
PSR) $i5 ; LT M A F L EARY I BT 65 C MR P MET 48 h JEFRE  ARFSAA) AR I gl G 3t | 2R e
( Aboveground biomass, AGB) F DA 3 1k BV # I ¥ 9] 9% 2k 7 1 ( Aboveground net primary productivity,
ANPP) 1230 4 GlioR AR IR (AR 5 om, TRIE 10 em) |, BEARETT PSR A 6—7 A ls, KRR PR
1RA), 4 2 mm L0, A BB 1, 4153 60 £y T HEFES (5 DAFIRE R x12 ANEE ) . I 7E & 50
LSRR K IS AR AL 2 S PER 2Y , — R T ORAR 4°CARAE TN E e R AR ORI A A T RE R
W s 95— F RS AE T - 80°C vkAR T, FH T HLE M 73 it .

1.3 et s e

38 5K 4 1:2.5 (1 Fb B A 8RR i @ ) pH 31 (UV- 1800, Shimadzu, HAS) 72 + € pH {H ; B
10 gl IR, BT 105°CHERTHHET 8 h R G  7E TR g TP A R % IR (29 30 min) , HHRHETRTE -
R 22 3K R o 35S 7K & (Soil moisture, SM) = ( H3E/K B/ HIEREN R E) x100%
F AT RIS K B ¢ T dad 0.85 mm 5 W5 B F 50 mL B4, A 20 mL 0.11 mol/L 47,
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UL E 30 rpm HR3% 20 h J5 1% & 3000 rpm 5.0 20 min , #3530 2B T (Na® (K* Ca® Mg™ (AI™")
P, WE IS 1CP-OES Y614 ( Spectro Analytical UK, Halesowen, H[F) ME + s 150 B8 Kettler
SN BT RS ST, BREDAL BPRLFIBRL % B (Sand %, Silt%, Clay%) , HAERAEIIT 7€ 45 mL J5T
TR 3% SRR SN (HMP) %I A 15 ¢ KT 1458, 752 sCIR BN ( reciprocating shaker ) % # 120 rpm
&% 2 h SERL - HEBURE 431, UG B9 38R ST 0.053 mm G USCEE DR R R, 20 1 B T LA Pt E e
TR DV A 2 2 YRS PR I S A B i, 3 B b 0 5 RE i (Sand %) = (BET S D RL BT
i/ LSRR TR ) X 100% 3 BPRL S R (Sili% ) = (ME 5 AL i/ JRUh  3JERE BT ) x100% ; Bk S B
(Clay% ) = 100%—(BP ki & +RpRL 5 ) o

1.4 3 DNA F2IR e 1 0 S A= W 1 R i

i PowerSoil DNA 4325157 & ( MO BIO laboratories, Carlsbad, 32[E) , #ehrEIL T R M 0.25 g {2 AT 1
e PRI R DNA AR A Y 105 DNA FR B — K5 G I DA/IMR 22 . DNA $2BUUITE 1% B AR A BE I
oy Ealife, 376 NanoDrop UV-Vis 436G 71 (ND-2000¢, NanoDrop Technologies, DE, 32 [ ) il 2 $2 Bt
DNA FHEEE R4 B ve#E 51 M%) Arch519F (5-CAGCCGCCGCGGTAA-3") 1 Arch915R (5'-GTGCTCCCCGCC
AATTCCT-3") §" 315 16S rRNA ; i £5 9 515F (5'-GTGCCAGGCGCCGCGCGGTA-3") Hl 907R (5'-CCGTC
AATTCCTTGAGTTT-3") ¥ 4 4E 16S rRNA ; FEFES 1 PX} ITS5-1737F (5'-GGAAGTAAAAGTCGTAACAAGG-3")
1 1TS2-2043R (5'-GCTGCGTTCTTCATCGATGC-3) X ELEEHEATH 1, § 3= ik 2 LGRS AW ENH
FRZSH], 2R A Mumina MiSeq I3 5 2547 & il &0 ¥ .

1 F DADA2 F A3 J5G 7P 9 EA T AR AR AL B8 - T cutadapt 20C7F0) 46 B9 B0 v IR B 27 41, R
learnErrors PRSI 53 2 045122 |, 1833 mergePairs A&7 51 b 1 T 8 IX A5 21 JE 4R B0 K6 s
Fea v Btk & A 81, 0 25 B b i S R R 81, 49 3 B & 0 BRI T8 5 51 28 4K (amplicon: sequence
variants, ASVs) ,ffifi] SILVA 138 Il UNITE 8 ¥ffa AExt T ASV #EAT 70 TERE  SRIFEEAS ASV BIARIF A Y
RER

5 S R 2 A S A W A AR %R ( Soil microbial multi-diversity index) . K iy & | B
MEREF T R EF 1 scale BREGETTARIEA AT , 6 = L IERUE Y20 = I 7E 0—1 JEE N, 1T
SENTE A0 AT A R A P I E RS IR E MR & 2 RESR AL
1.5 IR YL A i 5 A

AHFFE S I Ma 55 B i T AR IR A ARR AR B (2 4F (8 4F 20 4F 30 4F 50 4F) iy H 3 A 3L
W BT T A 2RI, X A6 ASVs Bs EAT 06 18 , B BRAR XS F2 /N T 0.015% Ko BAASFE ) R i
PUITR/NT 5 1) ASVs, 1158 Spearman FH2C R EUHN Jaccard M 5FYERY P {E , 8 Brown's IrEAT A E
i3 FDR #HIFEFALIE P {E™ . 5T RMThreshold PREUSEIR A FEHLAE 43118 ( Random matrix theory, RMT) &
25, 0 M A AR ) I B 2 O RE DG B, B 2 U E W R I 4% [ R 55 igraph FLHEAT M 25 g
FHEHF- M 2% ('sub-network )

it R W H R igraph TR ILBR 4 5 2 MRS F MR 1, 2 — TR LR W A e e B, AT
YR RAE 25 52 2 ) R 4% F N AL 45 15 S 20 H ( Number of nodes) (ZEE2CH ( Number of edges) 5/
(Average degree) R H ( Clustering coefficient ) V34 #4151 B ( Average path length) | %% 4% ( Network
diameter ) %5 ( Graph density) ™ | SR AR IR 246 P BT it 1R B A2 B 10 P 3594 s I 2% 1A%
SETE P 19 s ) PR B A e R 5 ~F- 249 B 48 0 4 v I A 1 R TR R e i A 3 R R B — T i S
FHARTY DR M B R R 35 R 5 1 R AR DR, W SRS B E M P SRR
HAORIN 19 B R, ST 147 AR B R 0 % A R R, S TUD IR A BR X R 1 SRR W I 4 O T R R
r=ARR o IJaH =R ( Principal Component Analysis, PCA ) PRI W 25 0 F M & M B 5R — > AR
41, FHVIZRAE 326504 Wy W 2% &2 744 (Soil microbial network complexity) , FH TR H 5 EMF B9 &, HTF
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P AR A BE RN B AR OIS I W P 4 A i, DR LGP 24 B A K B 5 M 2 AR DL B (X)) TE XS 53R
SRS =Y (R o A
1.6 ABRGIRENE N Z IRt E0HA:

FPEAGEMIREE X AR S R G DI Re 2w, E T LT 10 N ER DR dE 45 . fHY) Z HPE (Plant species
richness, PSR) Hb_1§#] 2% 4= 7 1 ( Aboveground net primary production, ANPP) 354 HLEK & & ( Soil organic
carbon, SOC) , T3 4% & & ( Soil total nitrogen, STN) |+ 3% E.5% & & ( Soil total phosphorus, STP) | T34 AL
% 7t (Soil available phosphorus, SAP) | 1 HEEZ A A & i (NH-N) | BRI S A & 7 (NOS-N) /B
( Microbial biomass) F1 N,O JiHE & ( Reduced N,O emission) , MR UL, X EEFgbRi i kS TS RE 1
WA TR, eI TR R S S R AR Y

B S 1 mol/L EhR RN LB TCHLER , 8 ] TOC 43 #74% ( Shimadza, HAS) W2 A HLAK % &
R E A R ER TR AR IE B S, 8 2300 Kjeltec Analyzer Unit ( FOSS, Hiy i) % £ 18 4 %05 &2 it
10 ¢ L3RR, A 60 mL ) 2 mol/L KCl ¥, =% 1 h, il 18R 25 1 F Flow-Solution analyzer ( Flowsys,
Ecotech, Essen, 748 ) 15 4 8 A A RIH A R & & ;40 338 1 6 R - 1= SRR T 78,75 A1 0.5 mol/L NaHCO, %5 i
S I A A BRI RO >R AR L (38 52 b o B2 11 (UV- 1800, Shimadzu, H 7)) Ml 5E + 34 %
FIA PERE & 1 AR 40 g T LI T 250 mL ) FURC, Z0 BI7ERR SR 5 2 4.6 11015 .21 30 K, iR ]
60 min, i FHH S 4 R A4 10,20 .40 .60 min AY N, O SAK T EH 25 BEE U | 38 33 Sk (235 { ( HP7890A
Agilent Technologies, Santa Clara, CA, &) /#r, MR ME LT E A REEH 60 min AT 4 AN &
PIBRAFARAEH B9 N,O il i, R HE B Z8-K, S0, 17 #2 ( Fumigation-extraction, FE) I %2 4 4E ¥ & i) £
FEPE(PSR) I AE 7 03 (ANPP) (I 5 T3 40 1 SCH g

HHPFEE RS RE LR B, B ek Lk 10 MRS TiRe s R Bl AR Y, = (X, -
Xoin)/ (X=X i) FAT Y — A0 A3 TG A ST RE SR AR AR e 0—1 JERIN . Horb Y ARUERSE | R A 5206k

RFR I — LR BUE X, AERAE DT N BT AR 2R T RE R bR OB, X, AR TR 7 NIZ AR ST BEFR AR 1 B R
{A, X, [REFAH R WIZE SRR bR ME S . AR EMF=3Y,/10 IR AES RE 2 hktk
F84 ( Ecosystem multifunctionality index, EMF) ,

1.7 B ARAb 5 53 b7 vk

i F Microsoft Excel 2016 X R UG EUHE HEA TR BN B, XA [6) 38 MOk &2 4R BR + 3 ALt o .+ 38
ZAETE AR NE R S I ) 25 52 e RS R G YIBE S EMF #E4T B K R U7 22 73 M7 (Analysis of
variance, ANOVA) ,{fi[f] Duncan 258 WCH 7 VARG B0 A [R1 4 FR A5 i s (] Y i 25k 22 5 £l P8 5/ — 3 [l 1
(Ordinary Least Squares regression, OLS) 735X} 38504 W) 260 AN 4% 2 24Pk 5 EMF /956 RiETT 53
Bro (] Pearson AHICI BT 23 il B 5 IR GRUE Y AR  IERUEY M4 b S EMF 258 Z A ¢ +
HEDR 1 |l i 2 12 (11 )9 43 M7 ( Partial least squares regression, PLSR) ¥z 30 7E HERE 3R Fiom e, H3EHEY)
HEIEJEME (ZFErE SIS 241 ) 5 EMF BRI S5 J7 B AR 7 ( Structural Equation Model, SEM) ,
R TIEH 7 | HIERE Y 2 IR ) 45 S A E R EMF Z [R]YAR EOCIE . F4E SEM |, B T 1l
BOE I A (A HOC R e il (3R 1, 18 1) o fF 38l ( 8ok pH R IR ) ik
WP (S Wy Z2 REE N 28 52 2 ) T A 28 R GE 2 DI REPE 4R B AT hn e AL B2, 5 A7 2R P12 B AR
UEFTA A8 Z [ AR 0 2t EAPE 2 AR L R 0GR . B2 EMF (BT R R AR UL A2 1 5 A B 45
RS b SR ] bootstrap B RAEPHAR AR RECA G TR RN 1 I BUi 8 & BRI |l B oRASR
RO M RIL £ 0 25— R 535 B 4, TR 850, B4 B 1 3 0 R
AP EFREI T .0.97 < CFI<1.00;0.95<GFI<1.00;0.95 < NFI<1.00;0<X>/df<2 H 0.05<P <
1.00;0<RMSEA <0.05 H 0.10<P<1.00, it/ #rfE R 4.0.3 525K, SEM H# #5450 8 15 Amos 24.0 5k
PFSERL
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s
A o rEdE

it (16)

(14 (15

TR T
Caz*, Mg2+,

(17)
J|

| |

K*, Na*, APP*

EERESMEE o

1 TEMFEYEZEREETN EMF 472 EHERR
Fig.1 Priori structural equation model of soil factors and microbial community attributes as predictors of ecosystem multifunctionality

P R SR A8 78 A7 1) R AR BERA DR SC R P S 1 U1 A

x1 HHFEEREREREZKRE
Tablel Rationales of pathways in priori structural equation model
hacs ik gE s
Sequence number Pathway Rationale
1 3 — - K I 25 A LR A S, S 4K Sz Bk i S A Sk 0T
N . — 7T, 3K S RE 5 4R T L R vh By, NI RRAR AR 1 s Pk BE DY S — T
2 57K i
AL AT T B TR R KAy T LM KB
3 13 pH— BT 3 pH i - HEE TR TR Y
FHERIF (LI RIS K G R R pH) X LI R R G
SO e . B ST G A B T B IR BN A U4 SRR IR A A R I
— A 2 . o . . .
43.6.7 IR LIBECEIZIE s 11759 ety — B T b T A O B 2 0
BB [ 454 ) + 38 A R T e DT
8.9 10.11 TN E LR RCE Y Mg E IR RS S WA R A AR, R R (LS K &, 13 pH, R3S TR
210, St S ) SR B R F T DR T B R oy B 24 A A
1 IR Y R R RIRERE Y 2 R SR D DA W 2 A R ) R R T M 2% Y
Wy 52 2 vk 1157 A
13,14.15.16 B 2 EMF i*ﬁ&lﬁfi%)ﬁﬂb\iiﬁﬁmg\i% pH, £ HEE F) J& EMF 1 3¢ ik 0K g
P L17.60—62]
e iV 2 RE B 2% 1 KRBAL WA YRIE AR A SRS
. BB A 5 b EMF iff%i%ﬁi%Zlﬂﬁ WA AR EAE R R EG R Y R s AR LR RS
haEmRE Sl
18 BB M) 2 B EMF IR R T LA A0 A S R G B, A4 A ) R A 20 P 0 A A A

feahds ™,

FPETRIE RIS M FR AR R R R OCR PS8 SR A

ERESW

2.1 PR AR A A BR ) AR AR
MBS WA UCE T R (R 2) . SRRy 208 AR, 11 pH FEREARYK S T 30 4F T
AL ABTESS 50 4F 25 T (P<0.05) ; 13885 /K Bl AR A F R S B e i B 3 FESE 8 ARIA B K
B, WEMT LIS TSR 2 Ca” >Mg™ >K >Na >AP AY#aH, B AR & AEBR A3 n | 1348 K & 357
7 (P<0.05) , L3 Ca™ Fl Mg™ & i B EREAR(P<0.05) , 13 Na™ AI™ BRI, Bl AP R, 1
SERPRL R D (P<0.05) 5 BykL & i BRI (P<0.05) 5 SRR S B SGHT NS AR, 7838 MRVK 52 A9 555
20 4R B e =i {H ( P<0.05)
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*2 TEETFHREWERNEL
Table 2 Climate and edaphic variables along afforestation restoration chronosequence
g
EZE:IE%OH chronosequence 2 a 8 a 20 a 30 a 50 a
4% Longitude/N 37°18/28" 36°40'55" 36°40'5" 36°44/39" 36°44'41"
ZJF Latitude/E 108°52'50" 109°27'46" 109°27'49" 109°19'56" 109°19'53"
13K Elevation/m 1501 1134 1123 1164 1178
HIPEZET Vegetation type FEbkih b piS:i! b R
- HERRBAE Soil pH 8.25+0.1a 8.27+0.1a 8.21+0.1a 8.26+0.1a 7.80+0.1b
457K B Soil moisture/ % 10.44+0.5b 12.72+0.7a 11.04+0.6b 8.6020.4¢ 6.71£0.5d
TR F i Sand/ % 47.88+1.4a 41.66+1.6b 41.93+1.3b 42.91+1.1b 40.70+1.2b
KYRLE i Sil/ % 35.16+1.7b 40.97+1.5a 39.84+1.2a 40.71x1.1a 44.02+1.2a
FRL S/ Clay/ % 16.96+0.7ab 17.37£0.5a 18.23+0.7a 16.38+0.6ab 15.27+0.6b
BT it Ca®/ (mg/kg) 1548.25+51.1a 1501.67+30.0a 1628.67+33.8a 1346.42+56.5b 1011.42+59.7¢
B F i Na*/ (mg/kg) 63.83+4.4 63.25+3.5 60.17+4.7 65.42+3.8 63.08+5.1
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Fig.2 Changes in soil archaeal, bacterial, fungal diversity and multi-diversity indices along afforestation restoration chronosequence
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