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Bepiiz 7121005 °p E BB K FIERK SRR, BRVEREE 7121005 EREBE R, Jbat 100049)

 E BAMARLEEATIENZE LR AMMKANEER k2 —, DEMAE YA &
BERERETFNMALEERENESHERENEZRE, AAXETEEH L KHER
FREAMHER(L.2.6 f1 12 ) B R L E F AT M08 & 543, LUK B A R 4 B 34E 8 4
BRFELFEREATIEZM MR AL R L EM AR EHENETANERL D mE
R, ARERW. )M EEEERS T LEME KW Chaol ACE £7 Shannon % # M 35 %,
HEMMEEEES 6 FEERm, BEAMME6 £ 12 F e AWAHE S FEEK A G &M
TAERNE I AHBEEARMNREZR G m KK ER T HEL;2) LEA R EL DHAHE
SHUN T AR, EMEEEEE 6 FHAEME et A 2 HELENARE KER
AL, E R 12 FHBNEBERRAEH A E SR, 2 A E L E MRl ®
Wl B R E EA#ES AR AR 28/ HEA LA E THEY, 138k #5485 (MI) &
BB B A F A % k38 B (PPL) An & k38 48 B (NCR) U A B 38 K ;3) A BB A T EHid
WEREATRY , L EANK AEAMERS S L EMEDHEEMEWRA, AH-—F P HE
HEHEEMAH AR ER R RN LSS AN AR ERLHRESHEZ A FA
FYEHKR, KAMEDBEEH S I HEN LB ELAREY M, E R AMEREEE
W AN ES SN T NT BRI P LB MAEN S & 2 R RN T R
HAERENEE,

REHE MHEFR; ZRHE, MENHE; FHEHK

Characteristics of soil microbial and nematode communities under artificial Medicago sativa
grasslands with different cultivation years in semi-arid region of Loess Plateau, Northwest
China. GENG De-zhou'?, HUANG Jing-hua®’, HUO Na'*, WANG Nan'*, YANG Pan-pan™*,
ZHAO Shi-wei'**" (' College of Natural Resources and Environment, Northwest A&F University
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Loess Plateau, Northwest A&F University, Yangling 712100, Shaanxi, China; *Institute of Soil and
Water Conservation, Chinese Academy of Sciences & Ministry of Water Resources, Yangling 712100,
Shaanxi, China; *University of Chinese Academy of Sciences, Beijing 100049, China).

Abstract; The establishment of Medicago sativa artificial grasslands is an important practice of
grassland vegetation restoration in the Loess Plateau. Understanding community characteristics of
soil microbes and nematodes can provide important information for evaluating and controlling ecolo-
gical and environmental effects of vegetation restoration. In this study, we used M. sativa artificial
grasslands with four different cultivation years (1, 2, 6 and 12 years) in southern Ningxia moun-
tainous region, with a farmland and a natural grassland as control, to explore changing trends of the
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two biological communities during artificial grassland restoration in semi-arid region of the Loess
Plateau. The results showed that; 1) After the conversion of farmland to M. sativa grassland,
Chaol, ACE and Shannon diversity indices of soil bacterial community increased firstly and then
decreased, which reached the maximum after six years of M. sativa grassland establishment. For soil
fungal community, Shannon diversity index was lower in 6 and 12 year-old M. sativa grasslands than
in the other two artificial grasslands, and the community composition differed across restoration
years. 2) With the increases of restoration years, the abundance of soil nematodes showed a similar
changing trend with Shannon diversity index of bacterial community. The composition of nematode
community did not greatly differ between the 6-year-old M. sativa grassland and farmland, while
that in 12-year-old artificial grassland was more similar to that in natural grassland. The proportion
of bacterivorous and plant-feeding nematodes, as well as plant parasitic index and nematode channel
index of nematode community, were increased, while the proportion of fungivores and omnivores-
predators and maturity index were decreased. 3) During the restoration, changes in soil organic car-
bon, total nitrogen and available phosphorus greatly affected soil microbial community, which could
further influence soil nematode community. There were significant correlations between dominant
microbial phyla and trophic groups of soil nematodes, implying the possible effects of soil microbes
on nematode community. In M. sativa artificial grassland with different establishment years, changes
in plant biomass and diversity might significantly affect soil nematode and microbial communities

through affecting their food conditions.

Key words: cultivation duration; nematode community; microbial community ; diversity index.

B R R A BRAE A IR B o E 55 1 M X 2
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PR 2 1 B O & 8 oot A P R P SRR S &
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TAERERA T H S m B R T AR AE NE
5, FEBTR 7K 3 R RN - AR Ak T A A A
RS, BRI AR R AR B B S48 B A R R AB LA
FARTR], 7R84 el T R X, S 40 T A K%
WIS R R 2 AT 5~ 6 4F B 6~ T FFEZ 5 5B
ST R, 10 45 2R 0 AR S [ AR R
% XRE B A K 22 R — o RS R
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M sz e o IR B0 AR A AR 48 B RE Y A2 Ak
SRS AT B2 N AR R R R B
MLEASIREERON . A BFSE R WY, A 1 5 ) 1 43¢
UEIBEEA BB, Agnello 21 X PFAh 35 [
i DX 7 AR R A s T R A v kB RE S A A
AR BRI A G AR AR T X PN 5 e K € )
RIS I, TR 1 6 R 5 A AR e S T A T R 11
R, BAPHE 5 4 1Y 588 B AR T AN A A TR
2 AR A b AR WA R, FE 8 1 Ja
T RIX, Yang 2580 GBOBAEN WA TR £ HUR] FH 5
AT AR ST b R I, B T8 RE 4 = A A E TR
ZREME, T T IR AR RS R &
B, 7 RS B I A A BT v B R A e +
LA ZFEE, (HRTE S b S5 X 3Lk AU A
KbFgEiE /b HA 56 5 MR # R O o A v 1 B4 e
FGA: e 7 A [) 20 728 Ak S AR G &R i Ak T
2H, B, MR AE E i N TR 0 A )
52 BT A R S A B DG RPN FRR 4%
BAE TN T W i fe 5 A A8 B 8L
X,

AHFFEAE B - JE ol T R DX HUAS [R] P A R
HEEAE B g N TR o A0 42, LAAR HRTR SR
b AR BR S8 A 43Bir ST RN S ORI Y 2H
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IR RIZAE PR IE S —F Z MM B R, O
TIERALPERR RSSO R R R L R T
RIS 5 ey - A A ) R R A J A LA
L A Z TR A, N s My S R 25 PR
2 DN T R K O 1) A A PR O, R 5
P N T o o A B 3 BERL A A

1 ARMREHARTGZE

L1 BRI

WFE DAL T 77 5 % E A DX St o DR
% | (35°60'—36°2' N, 106°27'—106°29" E, iff
1534 ~1733 m) |, J& T2 5 v il o] B8 Y o
PR 2= WA X, AR TR 7.1 °C L AR B K i
420 mm, THEE 1.5~2.0, AW 150 d, 4 £ B
RUE e +, %M DO RBOS AR SIX, 3R 1l
KoK EFRE N, A 20 2l 90 FAK S h
IR AR B A S Y DX LR 2 Ml DX A B B
(RS REEIN &N R EPNTTE A P A E P N
o 6 XA 7R Y X, R AR B DL H B A ( Thymaus
mongolicus) KT K ( Stipa bungeana) | B BT/ %
( Potentilla acaulis) , . Z4ZE: 5% ( Potentilla bifurca) |
W ( Eulaliopsis binata) VK5 ( Agropyron cristatum )
SN E M X ARAEYI VL BOK (Zea mays) B FE,/DEL
FHEIHERE (Avena sativa) 13 (Sorghum bico) .
L2 Bt

TEFAME DL R A () B AL, TR X 5 2
{0 E 5 HE AR 4 P [F] R 46 R (R BHE R
1.2.6 H1 12 4F ) B 56 A6 B A N TR o B 5T R A
FELAR (MR 0K, BF P >20 4F) FIR AR B i (A
IRFEH AR B > 50 4F ) S B, AR AR A HE O 4
F 1 PR, FEREADFEMRE 3410 mx10 m B
FE/NX, /NI 2 ) B H 55 0 b i 5 22 T ) g 2 R
F 10 m, ERAREE/N X h 4 1< S” R 2 SUR A
22 ST IR R L B A B E 12 A U L (CHURE SR

BRI 3 em ££47) , KRR EMEYZ)E,
FEEREE 0~10 em HIERES, IFHEATIR G, G
PR EHAS G | T UK £ O T AT RS20 %
RAEM RS R 3 0y, — it 5 mm B f5 B F
UKFE (4 °C) N, T 40 B e B 498 28 A e + ¢
TR AT ;— 1 —20 C R VRAE T T i
YIREIE I E s — 0y = 0 AR S A0 e At
PR A
1.3 Al Eom e

SRR IR RN 2 T ik, 4% pH SR
A (KB 2.5 0 1), SKERAM T, A
BILRR R FH 255 TR B - A Ak | 4 Z0R R U BILER
R MR AR B BT Lt 1 B S A RIS A A
21 mol + L' KCl =42 J5 F Ut 81 43 H1 AL W 5 ( Bran
Luebbe, Germany) , /£ WA W) & i A AR A7
PR R TR AR TR 0 A IR AR IR AR R A AL
FVE & 550 R F A HLEk B 343 BT (ToC,
TOC-V MP, Japan) 148 4h 43 566 B 11 (UV231010,
China) M%E , FIEHEA PR ECR FHZE R KR 4 12
PRV P I o P DN (AR 0 A e R 2R
T, RN 2 Fis .
1.4 TEERUEMREE ST

I 1 A Wy R 4H PCR 94 R I A2 . R
CTAB 75 X AN [ BF Ho () 5. DNA JEATHEH, 28 1% B
FME T M FhL U 5 il 4 1) 3 4 DNAL B 3 40 B
16S rRNA JEH ) V3 ~ V4 =748 X BE, 519 0 338F
(5'-ACTCCTACGGGAGGCAGCA-3") F1 806R ( 5'-
GGACTACHVGGGTWTCTAAT-3") . B 20 #F 1 %
18S rDNA ¥ ITS1 X B4 T 7, 5144 ITSIF (5'-
CTTGGTCATTTAGAGGAAG TAA-3') F 2043R (5'-
GCTGCGTTCTTCATCGATGC-3") , 474 414498 C
I 1 min,98 CZEIE 10 5,50 CiE Kk 30 5,72 C
FEAH 60 5,30 NMEFR,72 CIEMH 5 min'? , TR
A Mumina HiSeq ¥,

R1 MR

Table 1 General status of sampling sites

FEHb PR AF R L %73 e e
Sampling site Restoration years Longitude Latitude Altitude (m) Aspect Slope degree (°)
CL - 106°27'54" E, 36°0'42" N 1530 PifmdL 140 7

GR - 106°28'30" E 36°0'24" N 1610 i3] 13

MS1 1 106°27'58" E 36°0'53" N 1588 PafwdL 15° 10

MS2 2 106°28'01" E 36°0'46" N 1591 Fafmt 14° 13

MS6 6 106°28'54" E 36°0'55" N 1581 PafmdL 30° 12

MS12 12 106°28'01" E 36°0'47" N 1588 Pafwdt 16° 15

CL: 4¢H Cropland; GR: KIXF M Natural grassland; MS1. 715 1 4F M. sativa for 1 year; MS2: H 75 2 4F M. sativa for 2 years; MS6: E 715 6 4F
M. sativa for 6 years; MS12, B 45 12 4 M. sativa for 12 years. FIA] The same below.
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Table 2 Soil physical and chemical properties with different vegetation types

b pH M soc N /N Oken-P  NH,N NO,-N  DOC DON MBC MBN
Simp“ng (%) (g-kg™) (g-kg™) (mg - kg™) (mg - kg™) (mg-kg) (mg-kg™") (mg-kg™") (mg-kg™) (mg-kg™")
site

cL 86la 1452 7.40c 075 99%ah  15.6la  2.60ab  7.45bc  23.80a  26.69a 34904  7165h
GR 8.13ab 14.7a 14.45a 1.42a 10.18ab 1.79d 2.88a 0.17e 13.25b 24.90ab  509.93a 91.17ab
MS1 8.25ab 10.4b 4.44d 0.65d 6.94c 9.88b 3.07a 8.60b 6.54b 24.07ab  144.59 83.15ab
NS2 8.18h 83  6.48c 0.70cd  9.25b 6.66c  1.76ab  42lcd  1241b  2934a  107.98bc  69.25b

MS6 8.09h 8.9hc 9.30b 0.78be 11.97a 5.88¢ 1.42b 12.28a 12.13b 20.30b 168.14b 62.12h
MS12 8.43ab 7.5¢ 7.04c 0.69cd  10.22ab 6.04c 2.18ab 1.70de 10.13b 28.96a 519.94a 115.91a
[FIZNAS ] /ING P R IR AN [RI R i 6] 22 55 1 3% (P<0.05) Different lowercase letters in the same column indicated significant difference at 0.05 level
among sampling sites. I [f] The same below. SM: 3% /K3t Soil moisture; SOC: T4 MLk Soil organic carbon; TN: 4% Total nitrogen; Olsen-
P. B Available phosphorus; C/N: fRZ(LL C/N ratio; NH,*-N: £ % Amonium nitrogen; NO, ™ -N: fi§Z& % Nitrate nitrogen; DOC; /K¥ Pk
Dissolved carbon; DON: 7KV 4% Dissolved nitrogen; MBC : 444 9Bk Microbial biomass carbon; MBN: f34: ¥4 ¥ 5 & Microbial biomass

nitrogen.

A Py e 245 SR A0 A - X R G B 2E AT PF B2
(FLASH 1.2.11) B8R 545 2 10 5 50 i 47 ot it 40 8
( Trimmomatic 0.33) , 3 LBgi A4 (UCHIME 8.1) ,
3= A Tags P31,

732 # /E B8 (operational taxonomic units,
OTU) 43 H7 : % RDP Classifier U137 -5 5 %) 97%
ALK/ OTU J7 81 #4743 252 43 Hr (USEARCH
10.0) , LA FIr A e S04 0.005% 15 A 18 {13 1
OTU, FF7EI K Bt A e B B A, [
STECHE B M AHTE 16S: Silva FIELT ITS: Unite. 5575
7 RDP Classifier, B{5 B{H 4 0.8,

MAEY « 2. EBERBEEENRIRE
Chaol Fl ACE F=& BEAl T8 ; B &t R 2 HE MR 45
bR A : Shannon £ FEPEFE 8. H =—2P,-1npg ;
Simpson F5 %L /\=z P2, i PN i Ak
BTG HANA 5 R A R B HA]

1.5 e B T

A BN « R A B - R 20 PR % 282
PEIOGL 43 B PE I 100 ¢ 7 ff - HERE S ey, &
TR AR IE R = B /K S MR ( TAF) i 5
G BIAPRAR SRS, TE R e T T4k
B3, B AR 100 ¢ T H AL B R, IS
Bongers' > J5 kX AT R TR R L R
TEREVE TR A ARC B, AR H5 2 1Sk 308 A RRAE A
WEARRIT AR ERLERF(HE S9N 8]
FUR 8 B e BU) AR TE L c-p {H, AR 7 o
YR (c-p HA 1) 7] K-XFEAH (e-p (H R 5) K53
5 AR,

LR MUBETE A 5468 1) Shannon ZREPEFREL .
H 2—2 P.InP; ;2) Simpson Fe x> c A= 2 P, H

i

P RS oS TT TP A R | 2 B A AR
LB 53 ) I EERR B . MT = of, o ook
R4 B A AR TR A A TG S cop B, £ HE—FL &
(i) 76 [ A TR 2 OR AL A P 2 o ) B b B
B H, BE Rk 3 A S Rk e MR Az TR
Wi R RE 3 4) A2 LR LR R8RS . PPI= D o f
Hor £ e i M AT A L A R OB UE T oS
O LE B 55 ) 26 AT i L) . NCR=B/(B+F) , H
WL B HLF A3 2 B AN T R E LR R 6) B
iR R8T WI= (B+F) /PP, Hh PP Rt
PR BB | BRE TR /R T HE R BRI
1.6 HdEubr

Bt o 7 % SPSS 22.0, FEAR K % Origin
2016, FHERZE I 2270 M17% (one-way ANOVA) PE-HY
TR s o Bl 2 0 R 2 R VR SRR AE 10 25 5 B 3
(P<0.05) ,F-¥{H 2 & R H /N i 25 i 22 7k
(LSD) . R ERAST43HII7 15 (PCA) 878 A [ f b
IR R VE R B TE AL 22 5. R
Pearson AT FITUAY EE 0 M2 (RDA) |, IF 57 3%
AR E PRV LA K - S BRAR A 5 22 [] B AH DG G
., FRG AP LLITAR S HrE ] CANOCO 4.5,

2 ER59H

2.1 R[RIHBE I - e e TR AR S5 4
4L A

2. 1. 1 AS[EAE LIS A + e AN T V5 2R 2 A 2
B R SN B RE I AT T o BT, AR AR A U
5112001067 5%, B 5275180k 111780 4%, 1
JPHHBE R 419 bp, B AEHLT 51345 30960 4~
OTU BT, 7 97% AHAUK R, JEA5 I 2] 27 17,79
4 .161 H 246 Bt 413 J& 448 B, 15 N T HHILT)
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e BEV% Chaol (ACE Fl Shannon #8E M4k & T
PB4 OTU + 5 J& | Chaol I ACE 5%
DI Shannon Z2 A% 46 BCAE AR A7) 301 34 i 165
I HAEETE 6 e bk B i s A B S 12 4R FE
MR R (R 3) . FRIAFE 75 RE A A0 & AN P
(S ADES R4 S

M1 RTLLE H, B oA 0 1) A 40 7 3
BT A . ZIE W 1T ( Proteobacteria ) | 2 #T & ']
( Acidobacteria) JZE T ] ( Actinobacteria ) | 2 . Jifi
1] ( Gemmatimonadetes ) . 2¢ %5 B | ] ( Chloroflexi ) F11
PP ] (Bacteroidetes ) 25, FLAR i 3 A0 40 T8
LR, TER T TR B B A & 18 PR AE AT R
AR INTRTREATS , ELUE A 1 AF 10 2 v T AL fh s ek
DA T VRN T T TAEXT = B DU B 25 1 i i 4 PR o
T2 ET 14 T, WA TR 10 R 2 BB P 1 R T v A X
2B I T LA A T ST B T AR S, PCA
RTPAAIA> BB T 75.3% F1 12.0% (9728 545 .,
SERRIE TS 1 AF 2 4F 6 A FF M 10 4 R T V% 4K
BOMARRL HSE 45 12 SEREHLA BT
2. 1. 2 A[FFE R A + 5 OB R 2 A A as A 4
B ORI PR I AT A b, SRRSO
5 1334862 2%  #Ea- 4P IECH 74159 2% X7
FIKEE N 242 bp, A BE 7 51 3640 & 3210 4
OTU H7T, A 3] 12 17123 20 47 H 95 £} 145 /8
143 i (% 3) . GUA b ZEFT A REH D, T 3EAN G RE
V&1 OTU =E&JF Chaol .ACE 1 Shannon 553 i
=& T E B 1 Simpson 38 20U A e, 54k H

®3 FREEREBTEREVEFESSHEREH(AE
BUIKFE 97% )

Table 3 Richness and diversity of soil microbial communi-
ties with different vegetation types ( a similarity level of
97 %)

(DGR Fet  OTU #5]  Chaol ACE #8%( Shannon  Simpson

Microbial Sampling OTU LR ACE LR LR
community site sequence  Chaol index  Shannon  Simpson
index index index
() )
T CL 1384b 1438b 1412b 6.01b  0.0069a
Bacteria GR 1676ab  1733ab  1718ab  6.23ab  0.0051a
MS1 1864a 1903a 1886a 6.34ab  0.0070a
MS2 1840a 1898a 1880a 6.31ab  0.0061a
MS6 1879 1909a 1899a 6.48a  0.0043a
MSI12 1677ab  1720ab  1709ab ~ 6.37ab  0.0040a
HIH CL 133b 198a 216a 3.98a  0.0346b
Fungi GR 170ab 176a 178a 2.12¢  0.2375a
MS1 160ab 181a 179a 3.40ab  0.1023b
MS2 228a 235a 233a 3.89a  0.0470b
MS6 221a 228a 228a 2.81bc  0.1391b

MS12 158ab 181a 177a 2.93bc  0.1111b
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Fig.1 Composition of soil bacterial communities under different

vegetation types.

CL. 4 H Cropland; GR: FAREH Natural grassland; MS1 ; Bt 14
M. sativa for 1 year; MS2. H1E 2 4F M. sativa for 2 years; MS6: BiE
6 4 M. sativa for 6 years; MS12. E7E 12 4F M. sativa for 12 years.
Pro: ZF LT I] Proteobacteria; Aci: BRAT ] Acidobacteria; Act: Ji
ZF] Actinobacteria; Gem: FEANMTE] Gemmatimonadetes; Chl; %%
S| Chloroflexi; Bac: ¥ B[] Bacteroidetes; Ver; YL ] Ver-
rucomicrobia; Rok: Rokubacteria; Pla; 7% % 4K ] Planctomycetes;
Fir: JEBEE T Firmicutes; Oth: HAth Others. T [F] The same below.

FHEE, B N LR 5 R AR B + PR OTU £
JERA B v, ELAE B AE 2 AE A 6 AR R R
Chaol 1 ACE 5 %U7E FIr A7 R b 6] JC W 3 22 53, A< 1
4 35 L BE VK Shannon ZREVEFE B, KRB
oA ; SR b+ 98 EC TR R YA Simpson $5 808 %
e T AR

JA e I B A S Y E A B
["J( Mortierellomycota) , T2 5[] ( Ascomycota) ,FHF
] ( Basidiomycota ) F1 7% V. |'] ( Mucoromycota ) 4§
(B 2) s TR R T T E LA P oy
i E AL, AR ] BRI R AR PRI,
TERSR B rh e, HAEEAE 6 4R A1 12 4R b
TEAE AR 2 AEFE b BT [ AH X = 22 0] e 3
ORI B AR B A8 A # . PCA I Bl 29 S
fRET 77.1%F1 11.19% 78 545 B (181 2) 4R 3%
HITESR 1 3l (Axis1) Jr1n) b WG 78 RS 47 R Y 1
I, b TRV 2 ™ A ) R I B B A
1 AFRREH S A THARMRL, T E A 6 4F 12 4FAE 5 R AR
FH AR
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’ Fig.3 Abundance of soil nematodes with different vegetation
5 00 s 0 05 10 15 20 types.

10 Axis 1 (77.1%)

B2 [ E R RS SR 2
Fig.2 Composition of soil fungal communities under different
vegetation types.

Mor: #7517 Mortierellomycota; Asc: TR Ascomycota; Bas:
HEFE] Basidiomycota; Muc: EsvEn Al Mucoromycota; Unc: KA
Unclassf; Oth: JAth Others. T[H] The same below.

2.2 N[EREWCE A T AR IS 2H L A A AR 2
TREL
2.2, 1 A[rIFEBE IS Y A e 2k B | TV 4L i R &5
F 65 A R AT R A IR T AR 7532
KRBT 245 H 17830 @, S @4l 8
&, BEHELN 3 8 HEELR 9 B/l
BRLHR 10 B (£ 4), Hh, Bl T & (Aphelen-
chus) ZEJ& ( Ditylenchus ) F1ZR 2% W1 J& ( Thonus ) R 1k
PIE(>10%) , 4 H 4 HE L B SRR L T H A A
M, BEAE B A AOREARE FR A SE I, b 32k i SRR T 5
6 SRR F f i O 1 2 T AR M, 35 12 AR
PTRRAR (P 3) o A L HELk UEVR 4 idE AT PCA 73
M, BP0 BB T 24.2% 1 15.6% Y28 715 B
(Kl 4), Z5FM, 875 1 4R 2 FEFEHL - 1584
VR L AR, 7S 6 AR 5k H 28 RS
SH A R, T R AR b () 2k MRV AL 5 B 18
12 AFEREHBE AR

TR R B IR A AR AR B B H LA K AN [
FRE AT PR A8 LA AR K 25 57 B AR TR e e LL 3]
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BEMLTRM (35.0%) , HBEE 15 R AR R Y 2E
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cated significant difference at 0.05 level. % 2% 28 R /R bR UE R 2 Error
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Table 4 Relative abundance of soil nematodes communities at gennus level with different vegetation types

& TRiIFR EeiS cp {8 FXFEE Relative abundance (%)

Genus Abbreviation Trophic group c-p value CL GR MS1 MS2 MS6 MS12
/NFFJE Rhabditis Rha BF 1 2.6 0.3 3.8 7.0 16.2 3.2
28 J& Acrobeles Acrl BF 2 2.2 1.6 1.3 4.8 4.6 9.5
U2 & Acrobeloides Acr2 BF 2 0 2.9 2.2 0.6 0 4.4
Sk J& Cephalobus Cep BF 2 3.5 0.3 8.6 12.7 4.3 8.3
BB Cervidellus Cer BF 2 0.6 0.3 0 0 0.7 2.2
WUEJE Chiloplacus Chil BF 2 0 1.6 0 0.6 0 0.6
EL MR Eucephalobus Euc BF 2 0 0.6 0.6 0.6 0.3 0.6
ToMHJE Alaimus Ala BF 4 0 1.0 0.3 0 0 0
1 J1J& Aphelenchoides Aphl FF 2 0.6 0 0.6 0 0 0.3
EWE J1E Aphelenchus Aph2 FF 2 31.1 3.2 15.6 8.0 5.9 5.1
HIRJE Tylencholaimus Tyll FF 4 3.2 11.8 2.9 8.3 1.0 3.5
Z5J& Ditylenchus Dit pp 2 8.9 9.9 18.4 7.9 9.4 9.8
Neopsilenchus Neo PP 2 0.3 0 0.3 0.3 0.3 0
¥t )@ Paratylenchus Parl PP 2 0 0 0 1.6 0.4 0
P I]J&E Tylenchus Tyl2 PP 2 0 0.3 0 0.6 0 0.3
YRTEJE Helicotylenchus Hel PP 3 1.0 0.6 0.3 2.2 9.8 2.2
JEAKJE Pratylenchus Pra PP 3 31.3 2.3 2.5 1.6 7.1 10.2
TLIEE Rotylenchus Rot PP 3 4.1 4.2 2.9 1.6 10.2 18.2
SRALR Tylenchorhynchus Tyl3 PP 3 2.6 0.6 2.9 6.4 0 0.3
S1J& Xiphinema Xip PP 5 0 0.6 0 0 0 0
HI4 R Eudorylaimus Fud Om 4 0 0.3 2.5 3.5 0 0
WA LJE Microdorylaimus Mic Om 4 0 1.3 0.6 1.9 0 0
Kochinema Koc Om 4 0 1.9 5.4 1.9 0 1.9
RBHR Thonus Tho Om 4 35 12.8 9.8 15.2 16.2 8.9
LA JE Aporcelaimellus Apo Om 5 2.9 19.1 9.8 7.3 10.1 5.7
Paraxonchium Par2 Om 5 0 0.3 1.6 1.3 0 0.3
WA & Discolaimium Disl Pr 5 1.0 10.5 3.2 2.5 3.8 2.2
FEWHJE Discolaimus Dis2 Pr 5 0 2.2 0 1.0 0 0.3
ZENH R Nygolaimus Nyg Pr 5 0 1.3 0 0 0 0.6
Paravulvus Par3 Pr 5 0.6 8.0 3.8 0.6 0 1.3
AL Group number 17 27 23 25 16 24

BF: 42k H Bacterivores feeding; FF. T E B2k Fungivores feeding; PP Hi#) % A £E L Plant parasites; Om: 242k Omnivores; Pr:

HEPEL L Predators..

2. 2.2 AN[EfE PSR - IELk VR AR SR L sk
5 FTaN, B AE N H R R AR b v 4 B2k A B TR
Shannon 2 F£ PEH8 BCH & F A& W, F BRI AL B 15
K5 AEEHRE T L HBERESEY

Table 5 Ecological indices of soil nematode communities
with different vegetation types

HEHb H A MI PPI WI NCR
Sampling site

CL 1.89¢ 0.72b 1.28¢ 2.83a 1.00b 0.21¢
GR 2.31ab  0.79ab  3.45a 2.80a 3.55a 0.33be
MS1 2.46a 0.86a 2.40b 2.34a 1.37b 0.44be
MS2 2.55a 0.86a 2.38b 2.50a 2.02b 0.59ab
MS6 2.10b 0.84a 1.85bc  2.72a 1.02h 0.74a
MS12 2.52a 0.87a 1.73bc  2.74a 1.13b 0.75a

H. Shannon ZF:14E$8 %4 Shannon diversity index; A: Simpson e g
LR Simpson dominance index; MI: TR HE B Maturity index; PPI:
Y 27 4 28 MU 48 %0 Plant parasites index; WI. FL 7 Sk F 45 £
Wasilewska index; NCR: £k 138 #% Fv.{6 Nematode channel ratio.

HIF RGO I REE IR B, fE B
MRELRT 2 4F H A B LTV BEJR BT B 7E5 6 AR
W B A MK, 7625 12 4 3O T 1T Simpson 4548 A
WS H MRS SR A, B
MR 7 A R030] (2 AP IR AR R MT 8 35
Je Bt A AR BR B 38 I 22 R R 3, HR AR e
Mo MIAE 25 AR AN 75 . PPT AR EUAEA R
it BRARLAF BIR (8] JC 2. 5 22 53¢, {ELRE M AR AF FIR (19 3 Jon 12
B, BAR T AR AR, KIRFH WI
(025 T AR, 7R NS 7 6 AR i
iR, ZRHUE R NCR AR I R IR B S B s 1
AEFPEYNT 0.5, WETE A 2 4F )5 K TF0.5, I B
A AR ARLAT BRGSO
2.3 RHERAEE S AR M AR HUA R S
FEAN R RRARLAR BR AK) 7 A N TR L AR FHRIER
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Table 6 Correlation coefficients between characteristics of soil microbial communities and nematode communities

Y 2k VS EEAE Nematode community characteristics

Microorganism BF FF PP Om Pr H A MI PPI Wi NCR

I 1] Proteobacteria -0.16 0.61** -0.03 -0.17 -0.23  -0.25 0.31 -0.15 -023  -0.08 -0.43

Bacteria FRFFH ] Acidobacteria 0.27 -0.46 -0.57* 047 041 041 -0.44 055 0.3 0.42 041
T Actinobacteria 036 -0.61 -0.06 021 -0.04 0.63**-0.65** 007 -0.19 -0.08  0.63**
2L ] Gemmatimonadetes 010 —0.40 -0.51%  0.54* 039 023  -0.24 0.57* 0.0l 044 027
LS Chloroflexi 0.18 -0.41 -0.40 0.4 0.24 038  -0.40 0.42 0.16 022 039
FUFF 1] Bacteroidetes -0.27 048" 049" -048* -027  -050* 0.50* -0.47 0.08  -0.30 -045
Chaol 0.39 -0.27 -0.60** 0.3 0.04 0.43 -0.48* 038  -0.28 024 040
ACE 0.39 -0.27 -0.59**  0.44 0.04 0.43 -0.48* 0.38  -0.26 024 041
Shannon ZFEEREL(H) 0.37 -0.33 -0.39 0.31 0.01 042 -050" 023  -0.14 0.09  047*
Simpson 841 (A) 0.13 -0.33 0.16  -0.05 0.02 020 -0.28 -0.08 023  -0.14 -0.34

HIA B ] Mortierellomycota 0.09 -0.49 * -0.26 0.36 0.40  -0.01  -0.06 0.41 0.16 028 028

Fungi T-HEH ] Ascomycola 0.06 0.49 028 -042  -0.61"* -0.02  0.13 -0.53* =007 -041 -0.14
FFTH1] Basidiomycota -0.37  0.07 0.17  -0.17 0.53* -0.03  0.07 0.04  -0.32 0.24  -0.34
EF 1T Mucoromycota -022 046 020 -027 -0.15 =013  0.16 -023 =005 -0.19  0.36
Chaol 0.12 -0.19 0.05 011 -022 -0.18 0.8 -0.12  -0.01 0.17  0.10
ACE 0.07 -0.08 0.13 0.02  -028 -027  0.26 -0.20 0.02  -022 -0.02
Shannon ZHEEFEEL (H) -0.03  047* 022 -028 -0.54 0.01 0.05 -043  -0.26 0.36 -0.23
Simpson FHAX (1) -024 060** -0.10 -0.14 -036 -0.14 023 -021 =001  -0.19 -0.40

#* P<0.05; * * P<0.01.
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Fig.6 Redundancy analysis (RDA) of the relationship between
soil bacterial (a), fungal (b) and nematode (c¢) communities
and physicochemical properties.

SM. & ki Soil moisture ; SOC ; +HEA ML Soil organic carbon
TN. 4%, Total nitrogen ; Olsen-P . RS Available phosphorus; CN:
A C/N ratio; NH, : £ 25 A Ammonium nitrogen; NOj : IEESEA
Nitrate nitrogen; DOC. JKE MK Dissolved carbon; DON. 7K &M A&
Dissolved nitrogen; MBC A ¥4 ) Bk Microbial biomass carbon
MBN: 349 4= )7 & Microbial biomass nitrogen. £k B4 5 &
X ULF 4 The meaning of the abbreviations of nematode genera referred to
Table 4.
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