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(RS =W e, MR =3 572000)

O O TR AR AR T A ORI MR SR R, SR L L SR AL A AN A
D5, VAR R 5 7R J5 T S Y R - - (RRRO) 3 AR FARS - 2R (RSRO AR 1R T 19 EHERRFSE X 4, LU#R T /KRS

EEAEARE AR T i BRI TR L e 2 MU MU eV S5 A I 22 57

25 T 7R, RSR AbFRAY +3EA PR .

SRR AR R KR, T RRR ACBE, AR SASE B R T AR R it
FEART pH {H; H3ERUEYI /- Mras %8, RSR 2B + 54N ACE. Chaol 1 Shannon #84({A Lt RRR #h3H
R T 40.2%. 40.3%. 5.7%; IR W) A 45 SRA K B, RSR AbFH Y 3% B Shannon F1 Simpson $544 H
RRR AbFREE R T 20.1% M1 16.5%. H3EGAEY) o r sl Fui i, R G4 VEXT R UE MREE A4 T 3
SO - AN TR AN B VR AL S R A HLT . R . pHL UK AT R B (HWEC) | (i 2k 4 A ) it sk
(MBC) 24 235 (P<0.01) M. AWFFTLE R, R G fe/E B84 m T R E Wit 450, (2 kT A PR
Gy AR T BRSO A R, T S TR

IR FoAE; HHEA VLT B3R i HIERIRIR, HIERUEY

FE DS, S$344.1;Q938.1°3

NHERFRAERS: A

ERS: 1674 — 7054(2024)02 — 0157 — 08

R, 2RO, PRA B, A R SLEE AT 0F SRR A TR Bl A W R B2 (0], B AR WA, 2024, 15(2):

157—-164. doi: 10.15886/j.cnki.rdswxb.20230036

IK#4(Oryza sativa L) SRR E T 2 A iR E
B EAEY Z —, RO T R e 4 5 R
R, HETE R 5 H LSRR R ) 3, K
01 0% 3 VR IR I AL 7 ML, BRAIR T IR E W T
PEFN - HE TR0 Ak, 13X S SR 0™ A A5
TR, AT AR A 7 B T RS A R, R H
K 7K B84 02 5 IR K A % 1F B A 09 A 201G
i, FAESR R T — 3 £ Hb AT TR A
PR R R ZRAE M I B Al 07 X, K REEERE R
WER S A YU R, ALY
FRH N PGHC [, S 3 A SRR A A, e
I SRS AR ER R R, 1 498 A SR AR e
FRERED, B AE -3 b BA BRI 3 b iy
TR 520 I AE VG P . AR AR e 1%
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SN, DU A S AR AR A SE PR SR BERL A
1 MRMXS5HZE

1.1 MRXER R E R TR R
ZRLEA PR R A S50 (18°87' N, 108°70'E),
Ja& P R R E S, AR R K & 950 mm,
AR ZE KR 2 300 mm, IR AURKRE £ iR
YA BT Z LR B Ok pH 5.4, +3E 4
R 0.43 g-kg !, MU 1.34 %, A% 28.51 mg-kg™
HRLEN 84.98 mg-kg ',
1.2 Wt BTG T 2021 45 7 1, il 3t
1 2 ASAbBE: KRR AR (RS -F -7 ) AL 38 (RRR) FlI7K
FE- KRG IKREFAE (FS-5-F5) Ab #L(RSR ) ; A5~ 4b
P4 WRER, L8 A/NX . KFEEA . B HIEH
B85k 180, 90, 120 kg-hm™, Wi A AR AL Ky
JRAE— R A, B2 BIERETT . 2 BEW, A
Wi L) 40 ¢ 35 2 25 it A KRG ZEA. B FRAEH
4 150, 150 . 150 kg-hm 2 .
PRSP T & —5, KGR i
64, HiER AR R R TR A AR, KA
AR A H . 2021 4F 7—11 H o gk H 3.
2022 4F 2—6 H | 2022 4 8—11 H; KAEHE R &4
45 kg-hm 2, #R17HE A 25 emx25 ecm. F S AR %
FhH . 2021 4F 7—11 A, U gk B 3. 2021 4
12 H—2022 4 3 H . 2022 4 8—11 H; /K k& Fh
1A 90 kg-hm 2, FRATIE R 20 cmx25 cm, IEFREE N
Sem. I EIN 1 a, AR KA H RS LS
A PR3
1.3 HmREMPHTGE
1.31 £HRE R 5 AL RS RRR A
RSR 4L FEFHHE AT 0 ~ 30 cm )2 +3E, 3 2 mm
i B - SERE S Ak 3 AR, — B RAE T
—80 °C VKA ™, H T E AW 2 etk — 547
T4 C UKEE, T E SR E YRR A A
BLIRZH 53 Tl 4B o T, FH T E + ek P
Je A+ HEATRIK

1.3.2 BEEMERRE  HHERUEY YRR
K HH S 15 B 7% -K, S0, 132 18 1 I 7 155 7K 1 flk
(WSC) Atk ml S Ak (HWEC) & i R H R % 1=
PEAF I RE I 10 I 35 pH B 4K B b
1= 2.5 BoAE, pH HIE""; +558A BLaRR FSMmFA
R EP E A A I s A A A LI e ZA
TE 3 A RO FH 0.5 mol- L B R 0B i 0 a5 7k
PSR M 2 iR B Uy - 4 A R AR e
R PRI 0 2 )

133 LEHKADHSHHRNE IS DNeasy
Power Soil Kit(QIAGEN )it 1] £ 15 B 45 % £ 1€ &
DNA JEA7HEEL, F F Novaseq 6000 PE250 -4 %t
PEHUA) DNA J v B RN 4l B 0 A7 K600 5 %o 240 1
16S rDNA V4+V5 [X F1 E [# ITSIF Fl 2R X 3 it
4738 XA AR R SO AT R 36 L I o X
FPE R T E L RIS 5 /007 . Alpha ZFEM S
BT . Beta ZFEME S HT KRR 43 287K F- O BV 2544
53HT

134 EAFERRESSH T 2021-11-08,
2022-03-15, 2022—11-25 j5& RRR F1 RSR 4 3
IKFE RS B 7 AR A R R LG E A
T U, AR AR A WA A AU R
Fo WEAE: (D7 w=RR" w2 M (2) WA
=512 (RS AP HFPRLD) & R oo™ i (3) &R
R=M A< F LA

1.4 HIBAIE K Excel 2016 Al IBM SPSS
23.0 A X B AT e T B, SR 3R K (one-
way ANOVA) #4777 204, Duncan 3647 £ 8
Fe# (P<0.05), FI %4 Origin Pro 2021 7E . &
P gt P bR 2

2 HER5ERH

21 FEEREARMEMBREAEMEM WL 1
fi7n, RRR AbHE S RSR AbFEAH HE, 7K e ] 4E 7=

JAAENCR . AR AR Sk A 54 1
WEEA, RSR PR EAE & 7869.2 kg-hm 2,

®1 EEEFNEERERETE AFREE AR ARME_FKFE~E

A RIEEAR/(kg'hm™?)  JA4E & /(kg'hm™)  JAFNR A R/ (kg-hm™)

REFMAE %  H_FKRE7 7/ (kg'hm™)

RRR 360 9520.6£115.5*

RSR 330 7869.2+367.8°

175.6£12.6°
274.248.10°

48.8+3.47° 4748.5+26.3°

83.1+2.46° 5865.4+36.1°

TE: /NG PR AR A B2 (0] Y 235 22 5+ (P <0.05) . Tl
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5 RRR ZbBEAH FUFEAE T 17.3%. RSR AbH R 4%
AN 2742 kg'hm 2, B EFH R R 83.1%, 5
RRR A0 #AH L 430 ik 2 4 5 T 56.2%F11 70.3%.
RSR AP — 2K A8/~ i 4 5865.4 kg'hm 2, 5
RRR AbFEAH L4 T 23.5%.

22 WMERETIEBEAMERMNTL k2
fifF 7%, 5 RRR AL FRAA H, RSR &b 33 + 32 30 4h 11
P T BEAS L, RSR M HIE A SN
0.57 g'kg™, ARLBE S R 38.4 mgkg™', 5 RRR 4k
FHAH L 500 S R T 16.6% Al 12.6%, 3
R A AL & 109.1 mg-kg™ A1 15.7 g-kg™,
5 RRR ZEFAR L35 B & 3 T 14.3% F1 26.6%.

RSR #b ¥ 1- 3% pH # 5.14, 5 RRR AR A%
T 0.51,

23 MBERETIEAREMTH HIERRNKEK
VB R L e IEA G54 22—, LA R RS P 5
TSR FE A RAR A ) A . ARV AT SRR
2H SRS R PIR DL FE bR — o R R
A B 2 T L 32 S TR AR 0 A A AR AR =
W5 3 Wis, S EAL B+ HE KA PE 2 il i 4R
(MWD) FULA[ -3 B 424 0.32 1 0.906 mm, 5
RRR ZbFEAH L, T T 0.01 AIREET 0.001 mm,
H A B (R >0.25)0 024 mm, FRET
0.01 mm,

x2 TRELCETIEBU M RAOZME
by HHLF/(gkg™) 27/(gkg") AR/ (mgkg™) HAH/ (mg-kg™) pH
RRR 12.4+0.23° 0.49+0.06° 34.1+1.38° 95.4+0.98" 5.65+0.2"
RSR 15.7+0.46° 0.57+0.03 38.4+4.79° 109.149.44° 5.14+0.1°
3 FELIEST KM RS0 mm

Qb B 52 (MWD) JUT P2 542 (GMD) RAEAK LB (R>0.25)

RRR 0.3120.01° 0.907+0.000 1° 0.23+0.04°

RSR 0.32+0.01° 0.906+0.000 1° 0.24+0.03°

24 FEERMETIERASHTH HHERAS
B EDUL S e 1 38t sh 2, 5 SRR . BRI
FEMEE FIRYIREIR RAE— R [ R AL
B b R R 0 A A A, 5 SR A A
KA TE R IA G . 3R 2l o vh bR L1
MLk (SOC)Ab, A== Py itk (MBC) . #4K ] 4
Bt (HWEC) | 7K i ik (WSC) 2 filk 2H 53 )
BLLH MRy, S S e SR R R F R bR . a3k 4

ffi7n, RRR 4b P 5 RSR 4bFRAH Hb, 1 45 HLAR ZH
SyrEs T B PEAR AR . RSR AL AR HAK T HE Rk
(HWEC) ., 7K ¥ ¥ ik (WSC) & &t 4 51 A 43.7,
10.3 mg-kg™!, 5 RRRACFEAH L0 9 & 48 T
35.7% Fl 18.9%. RSR &b PR 13 A= ¥ A= ¥y &t ik
(MBC) fil + 57 HLAR (SOC) By % & 43 il Ky 34.8
1179 kg, 5 RRR AL FRAH L, & 35 42 5 38%
H126.9%.

x4 FREREN TIEANHRE SR
A HLIR(SOC)/ UK AT IR (HWEC)/ IREEHERR (WSC)/ A Y E ik (MBC)/
Ak -1 -1 -1 -1
(gkg") (mgkg") (mg-kg™) (mg-kg™)
RRR 1.41£0.03° 32.240.74° 8.66+1.12° 25.2+0.60°
RSR 1.7940.05 43.742.14° 10.3+0.04° 34.8+2.49°

25 FEERMETIHIEMEMSHEETK

251 RERMETLEMED o ZHME  Ace i
JEHRAG RS P& A OTU B H i35 8, i
Chaol LA B RE S h T & OTU %K H, Hrp
Ace Fll Chaol WU BR AR AR FAEAS v T 5 Wy ik

%; Shannon 1 Simpson $5 #UH TP EEA 4 Fb
H Y 2 R, BB AR AL i Z e
FRE . W3 5 TR, RRR AR S RSR AR FEAH L,
T A MR T B
RSR ¥R +-HELH I 1Y) ACE $6%K. Chaol 8%CFN
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Shannon f§ %%, 5 RRR A:FHAH L, 47 7 b 5
T 40.2%. 40.3%. 5.7%, %} Simpson F5H N ¢ B E
. RSRAMFE S RRRAGFEAH L, -1 B &

Shannon 844l Simpson 844, W &5 T 20.1%
1 16.5%. T SLAEAEIA X T HE AT Ace F8 RN
Chaol $5%5U™ 4 W&V

F5 TRELIEXTTIERHELY o ZHMERFIT
FiiE 7= DGR ACEF5% Chaol $5%% Shannon§ % Simpson$i& %
RRR 4N Bacteria 1390.8+35.2° 1386.9+£34.5° 9.33+0.13° 0.99+0.000 6*
RSR 4 Bacteria 1949.6+142.1° 1945.9+142.5° 9.8620.14 0.98+0.0003°
RRR HEA Fungus 265.7+44.5" 265.5+44.4* 4.03+0.33" 0.79+0.04°
RSR HEA Fungus 328.5+42.4° 328.5+42 .4 4.84+0.25° 0.92+0.02°

252 B[ TLEREDREBEIN £~
FIBEAE ST LA 11 AN 340 i s (PR HUAR
X BERT 10 o7, HoAJE A other) . WA 1-a R,
- AN JE AT RV S R AR — B, Horp, #
YEAL PR B9 B4l 1 )& N Koribacter T & (CEYAAH
YRR 1.7%) | 2158 & (Rhodoplanes “V-Y44H
XFEFE A 1.3%) . AT # (Thiobacillus SF-YIAHXT 4

1.0
(a)
Other
0.8 B ynclassified
Dyella
S mm Geobacter
ﬁl\j 0.6 + Thiobacillus
i B Kaistobacter
= Rhodoplanes
F04r == GOUTAIY
= Bacillus
02l B Anaerolinea
: Koribacter
0 | | ]

RSR

=
=
=

Jhsil

AAXTEFE %

BEN 1.6%) . 3 [ JE (Dyella ~F 3446 X} =F B -y
1.9%), X 4 L | R A 6.5%.
5 RRR ALFEAH ., RSR AbFE Koribacter )& . 21
it 3 B J& (Rhodoplanes) . #i #T i J& (Thiobacil-
Ius) . B ICTE & (Dyella) BOFIXT 3 B 43 5) ik 25 2 v
T 35.4%. 91.4%. 161.8%. 275.5%, Anaerolinea &
JE AT 2 B B R T 69.9%.

1.0
(b) Other
B unclassified
0.8} Mortierella
W Rhizophlyctis
Arnium
0.6 B Apiosordaria
Zopfiella
04l & W Pseudothielavia
: Fusarium
B Westerdykella
02l — Curvularia
— 1
I -
0
RRR RSR

S OBE]

E1 ARAEXEEMSBERE(2) MEEMSBEE(D) T

ANEBAESRAT LA 11 MEREFEE
(& HOAH X =F BE AT 10 37, HAhJE other) . WA 1-
b 7R, 4 BT & KT RV 5 R AR — B
Horr, SRR A OL A L R DR e
(Mortierella V- ¥ # %F F & 1.5%) . 6 18 7% )&
(Zopfiella ~F- ¥ A X} F B 3.5%). #k J] W J&
(Fusarium Y #1 % £ & 1%) . Apiosordaria J&
(Apiosordaria “F-4FHXTFIE 1.5%), X 4 MUHE
& 2 X FEE R 1.9%. 5 RRR 4 B A L,
RSR 4b B /N 9 11 25 J& (Mortierella) . 1R 1 7 )&
(Zopfiella) . % )1 )& (Fusarium) . Apiosordaria J&
AR B 43 IR = T 690.6% . 428.7%. 398.4%.,

11.3%., Westerdykella W)EFAHAFTE (Pseudothie-
lavia) P REXS B2 43 3] 0 2 REAK 31.9% 1 57.4%

253 FRAKETFTLEMEDBRELMIN X
H 3 T Bray-Curtis B 25 5 FE 19 3 4 b5 5 #7
(PCoA) KAt AN R AR PR Y L IFE 40 TR Vs 4 4 22
5o PCoA Z5 R KW (B 2-a), B 2 D F K
SRR T 84.1% MY AH TR BE TS A8 55 45/ PERMA-
NOVA 7t 45 SR R W, AR BER AT 4w
OTU %5 H 7€ Wil ] 4775 88 35 25 5, W] RSR 4L
X 4 A R VR AR P A T PR . PCoA
g5 B AT R B (K] 2-b), A 2 S FE R T
72.9% W EL VR4S 55 454 PERMANOVA 73047
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T weighted unifrac FEES T weighted unifrac
(a) PERMONOVA: 7=0.997, p<0.001 02F (4) PERMONOVA: 7=0.689, p<0.01

0.2+

0' 1 [ 0. 1 [
S S
e =
2 0 «RRR & + RRR
= *«RSR o Of « RSR
O O
=¥ (=9

—0.1F

-0.2+

0.1 0 0.1
PCol [73.8%]

-0.2

02 0 02 04 06
PCol [52.8%]

2 FREIAIET HIRME(a) FIEE(b) BHEL5H PCoA 717

M ZE R, ARIPHERE T 21& OTU X HEM
ShiR) A1 3% 25 5, UL RSR ARHXS + 8 A HE
TELER =T R

26 TIEME. EEFRARS TIEMREXM
AT T IEAN R R VE (B 3) 5 g =
0.49) . AL (=0.19) . HWEC (+=0.25) . MBC (=

ARV L

B

A

0.33) 5 I & AH G ME (P<0.05) o 136 B 338 53 S50
HHLET . HWEC #l MBC Xf T340 74k T B3
sem, S A A pH. WSC, MWD,
e O 22 5 (P>0.05) o X i I 34N R
Z HHEGESCE . A ML HWEC, MBC 545781k
TS

Mantel's r
— <0.2

= (0.2-0.4
m >=0.4

Mantel’s r

— <0.01

— 0.01-0.05
>=0.05

Pearson's r
l 1.0

0.5

0

. —0.5

3 TRME EEERARS TIRMERN X R

T AR (K] 3) 5 R s (7=0.60) |
A ML (7=0.56) . HWEC(r=0.58) % & 35 1 ¢ ¢
(P<0.05), 5 MBC(r=0.59) 5 # & & #H & 1 (P<
0.01), XU 1 BB TE F 2 HEE Tk
B A ML HWEC Fll MBC BYZAR Ak % A B2

3 W i
31 WERMEMEMRTENRE HIRFRNT
A A e ERE R TSR Y R
b, 1 LTS R A RS A
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P22, 5ok AEEA/EAH H, RSR Ab B /K A5 & 47
PRI T 17.3%. RSR AL AR A AR
FIH %, 5 RRRAM L4 & T 56.2% Fl 70.3%.
RSR Ab 35 — ZR/KF /= i, 5 RRR ALFEAH L2
T 23.5%. PAASAEALBR A G AY BP=3IK, AT
fef AR SR AF = T R, T [R] s R SR B R A
i, fff RSR AR JFAE R AR B4 & . Fe e m
TIPSR, Mo T ISR A BE T, e kA
PRI T YRR RS EFRoE S, Niifem T F
KRG =R 2,
3.2 MBERIEX TIEIBL KR AR IATRE

AW R, FG ARG pH FRAKT 0.51, X
SRR R AR R AW 0 KA AL 4 T Ref%
B AR 1Y, BEARPR R, MMl E T £
e pHRY, A, FE G VERE I T 1A AL
B, BRI S, DO TR T 3R
A TR S5 R 5 SRR, (A5 4 i 5 4 I T I
FE B IR TCEIE A AN T T AR, 45
T TR R R 2

- 1 A AR - B AL B FE AL, A R

PR i ELAR L JUAAT P35 B AR R 1A SR A L )
JE R I A R E R B S R AR, B TR (E
TR, FRAE 1 AT SR R R A, A SR AR A R
FENR) SR R A R AR A B AR 1k,
FARFCAEIEUE T Y . A S Y R Y
Ak, AH R FEe AR R, X A R AR A
GRTE S-S
3.3 FEERMEX LA ANITLS
F W, R T4 4Eff HWEC. WSC. MBC #1 SOC
SRR EARE T 35.7%. 18.9%. 38% F126.9%.
R FE A, PR SR AR E R O XA TR,
AR R T A LR, B T A R RN
S B v AR o LR 5, T B PR R R 0N
REA 38R 21 5 b, DAY 072 b Bl Al
g, X G HAFREE R —F ),
34 HERENITENMEDEELEHMNEIT

TR 4 5 E W AR PR 3R 5 A ) 2 220 7
Z =P AR ENE SR TR AmREEA T+
5, [RIEH A ) SRS o fif 3 b A LR/ A
R AR, AR R R, R
EfEm T R M Bl E S B S 2, &
V38 3o A2 T A R T A5 R, NI e T Y

FRIA BB, 41T FE T PCoA 4 AT i 45
R, KRS EAE ARG S VE S 14 OTU X H A7
R AR, ULARE G A 1R B 2 R ek
WYIREVE S48, 555K DRAEEY IR s R — 8., —
Dy T EEMAE I AR S RS, ST
T8 AN R VR 28 R RE i AR 2R 20 i), B T 38
(R SE S, DT = S8t A= S g R = 38 =
SO, SR T S R T A R
BEF SRR UEAT, I HAL AR AR 2 25 4N s
FEV& B R & AR . — T L K R AR sk
TR AN 5 — AN FEVEY AR R
BUR T SRR ER A5, SE R U s A
S, () 4224 i T TR A A BB 5 i, il
TN R A T . IR AT LA
Oy AT AR IR TN e R | PR YR K
2 AEMERE AR AT LY, FERE R R TPORE R A7, R
vEREYAE R, SRR e 3R, I R
X 34 A AR, pH. WSC, MWD, j= i JCH
225 (P>0.05), X AT R Z A FIVEY % 580 F
J5 U B T sRAN ] s o1,

4 £

FE A AE RS i 2 4 = e R AR |
BT . HWEC, SOC 4§, Xf 13 WSC 1 MBC #1
A WAME SR VERENS 3 $d 5y - S A0 R A
HEMFERE. 2 SRS ARIPHER
Jita P 398 200 A R EC TR () VR A L A R =
VA [ VEASE 2 R 0% XoF - 9 200 T 0 B o v 4
BRI T SRR R AR E S
HEAD AT HLE . HWEC, MBC (P<0.01)43 %, iX
Ui A 40 AR 38 3 5 e A ) AR B i 2R AR
W, i SRS R R A R R . AR
WFFE 48 A Bh T B RS G4 R T R bR S
A YRR AR AL, S RIBEE A 2 S B
I FH AR BRI S, SR G TR 55 1R Y 35t FE AR
N REE— 2SR .

Sk

(1] A0S, /NG, RS, 4. I AR p KA A = 1
PO R A [D] . Bl B, 2020(6): 18 — 19.

[2] CHEN Z, TI J S, CHEN F. Soil aggregates response to
tillage and residue management in a double paddy rice
soil of the Southern China[J]. Nutrient Cycling in Agroe-


https://doi.org/10.1007/s10705-017-9864-8
https://doi.org/10.1007/s10705-017-9864-8

552 1

B AR TSRS B AR TR R E R R S 163

cosystems, 2017, 109(2): 103 — 114.

(3] VTR, et JEAE X TR Wy T RS2 e e 18 S
FEHERE V] AEALE, 2022(6): 7 - 13.

[4] CHEN S, ZHENG X, WANG D, et al. Effect of long-
term paddy-upland yearly rotations on rice (Oryza sativa)
yield, soil properties, and bacteria community diver-
sity[J]. The Scientific World Journal, 2012, 2012:
279641.

(5] AP, 23k, BATE B . K IDIRA-AE IS Ae A X -3 AL
P 5T K Bl A W R i 5 AR A 2 i LD 3] g Ol B
2017, 46(9): 45 — 49.

[6] MIZUHIKO N 1S HID A. Decline in fertility of paddy
soils induced by paddy rice and upland soybean rotation,
and measures against the decline[J]. Japan Agricultural
Research Quarterly:JARQ, 2016, 50(2): 87 — 94.

(7] 220, shibedty, JUwa BH, 55, A1 SR A 5 o o AH B
FWFTE L] ARSI A1, 2013, 22(9): 1625 — 1632.

[8] DOMZL H, HODARA J, SLOWINSKA-JURKIEWICZ
A, et al. The effects of agricultural use on the structure
and physical properties of three soil types[J]. Soil and
Tillage Research, 1993, 27(1/2/3/4): 365 — 382.

(9] X e, FF, VEF 98, T35 A1 R AA 148 mU AR 2 HLT] -
FgEik e SRR )], T3l 2023, 60(3): 627 — 643.

[10] Ffad, XUZA%, 2, 5. RIS Rl A VR 00) B e
PSR AR 2 B S A L () 52 mi [0 4, 2021, 53(1):
161 —167.

(11] Pemestk, Emmmn, BT, 2. B J7 200k - s A
BRI A R T S5 AR 52 mm (0] AR 282440, 2021,
32(8): 2713 —2721.

(127 F gk, s, WhRG A, 55 i 52K R 5 1F 0 L33 3R
BEsZ 0 (1 LB 0 (0], ROl 2441, 2016, 32(5):
92 —96.

[13] RELL, £ 5, #H 01, 5. AR AT I H XK
R FEOK O BT B A T (s [T ). M RS
HEEREAR, 2021, 27(11): 1926 — 1937.

[14] TROUME, £V, EARLL, 55 RBHRE 1E X Lt
Yy sz (0], LA, 2018, 49(4): 897 — 901.

[15] JOERGENSEN R G. The fumigation-extraction method
to estimate soil microbial biomass: Calibration of the kg
value[J]. Soil Biology and Biochemistry, 1996, 28(1):
25-31.

[16] GHANI A, DEXTER M, PERROTT K W. Hot-water
extractable carbon in soils: a sensitive measurement for
determining impacts of fertilisation, grazing and cultiva-
tion[J]. Soil Biology and Biochemistry, 2003, 35(9):
1231 — 1243.

(17] BES, WA, ATCE. AR P SR A 2 i A=
W s o 2SR A L3 pH Zeh i 5 (7). £
BEm i, 2022, 53(4): 821 — 827.

(18] i+ B - sefe syt (M]3 it Jbat: shE &l
Jizkt, 2000: 268-270.

(197 5, SRETHT, PEib A, &%, AW B0se e A I 5 1A
R EMERECE MRS I (1], B3R, 2021,

58(6): 1564 — 1573.

[20] BIEAN, Ie W, 23k, &5 it Tt A X 48 AE 5 - /K A
AR R G b R IR 005 (1], S,
2023,31(3): 876 — 883.

(217 ARIE R, A kiz . PR3 DR Fr 42 4 ) ALK )t (7],
FYEFR S IURAR, 2013, 19(2): 259 — 273,

[22] DICK W A, THAVAMANI B, CONLEY S, et al. Pre-
diction of B-glucosidase and B-glucosaminidase activit-
ies, soil organic C, and amino sugar N in a diverse popu-
lation of soils using near infrared reflectance spectro-
scopy[J]. Soil Biology and Biochemistry, 2013, 56:
99 —104.

[23] GiiNAL E, ERDEM H, DEMIRBAS A. Effects of three
biochar types on activity of B-glucosidase enzyme in two
agricultural soils of different textures[J]. Archives of
Agronomy and Soil Science, 2018, 64(14): 1963 —
1974.

(24] TR, B BUBE, RER, 55, SRUUPRHO 0 25 SAR R 20
WA 4y Ko sz (0], ey el 22, 2021(17): 90 —
96.

[25] BRI AR, S50t YU HL, &5 A HLYR G TR AR 2 i 1 %
PSR AARAE KRS e P s (1], 7K 4R, 2020,
34(2):201 —207.

[26] i =78, A VAL L oA HLAR T 21 R 4 A SR IAE
B Ay FALE (D], i PR ML K
#,2021.

[27] SIX J, CALLEWAERT P, LENDERS S, et al. Measur-
ing and understanding carbon storage in afforested soils
by physical fractionation[J]. Soil Science Society of
America Journal, 2002, 66(6): 1981 — 1987.

[28] DUAN Y, CHEN L, ZHANG J, et al. Long-term fertil-
isation reveals close associations between soil organic
carbon composition and microbial traits at aggregate
scales[J]. Agriculture, Ecosystems & Environment,
2021, 306: 107169.

[29] YANG F, TIAN J, MEERSMANS J, et al. Functional
soil organic matter fractions in response to long-term
fertilization in upland and paddy systems in South
China[J]. CATENA, 2018, 162: 270 — 277.

(30] RAMHAE. JE T BRASAR IR (PLFA) 73 HrHo AR Y L 530
A WIRE R S5 Z R RO BESE (DL BUIN : BV R A,
2009.

(317 Wik, VrHamm, ARV, 55, ASRFE 7 0N RS H 1
A P i AR W IR R AE (1], R R, 2015, 34(3):
442 — 448.

[32] sRITPE, St ik, 55, 4 B RAER ARG HHEZ 1
SR sz e L], rh A 27 E 4, 2022, 38(20):
73 — 80.

[33] EFHE. Fi—A—2 N KIPAR VR R KRS -3 S AR A 20
FREE IR [D]. deat: hELOLEEBE, 2015.

(34] FKEIAR, FIRES, KT, 2. AT A IS AL J5 200
T 22 8 AF - 0 A0 T R LT R R 2 A S 2 AR R
mig L1 o AR S A 2 4 (R 9230, 2021, 29(3):


https://doi.org/10.1007/s10705-017-9864-8
https://doi.org/10.15933/j.cnki.1004-3268.2017.09.008
https://doi.org/10.6090/jarq.50.87
https://doi.org/10.6090/jarq.50.87
https://doi.org/10.3969/j.issn.1674-5906.2013.09.027
https://doi.org/10.1016/0038-0717(95)00102-6
https://doi.org/10.1016/S0038-0717(03)00186-X
https://doi.org/10.1016/j.soilbio.2012.04.003
https://doi.org/10.1080/03650340.2018.1471205
https://doi.org/10.1080/03650340.2018.1471205
https://doi.org/10.2136/sssaj2002.1981
https://doi.org/10.2136/sssaj2002.1981
https://doi.org/10.1016/j.catena.2017.11.004

164 oy 4 ) 2 R 2024 4

531 — 539. A W 2 A AR U], BdL R 22 4R, 2022,
(351 PR, Bk, HESCAR, 25, ARG TEAR R T &/ NE A 37(6): 173 — 181.

Effects of rice-soybean-rice rotation on soil physicochemical

properties and microbial community

LIRan, LIlJinghua, LIN Shengwei, XIE Tianjie, FAN Pingshan,
WANG Qing, LI Tingyu, WANG Shuai

(Sanya Nanfan Research Institute, Hainan University, Sanya, Hainan 572000, China)

Abstract: Paddy rice (Oryza sativa L.) is mainly grown thrice a year in Hainan Island. However, long-term
continuous cropping and excessive nutrient input will reduce soil microbial activity and soil nutrient
conversion, which is not conducive to the sustainable development of agricultural production. The soil under
rice-rice-rice (RRR) continuous cropping and rice-soybean-rice (RSR) rotation systems in Dong fang City,
Hainan Island was determined by using conventional soil physical and chemical analysis and microbial analysis
methods, and the soil physical and chemical properties, carbon components and microbial community structure
under the rice continuous cropping and the rice-soybean-rice rotation were compared to analyze the effects of
the RRR and RSR on the soil physical and chemical properties and microbial community structure. The results
showed that soil organic matter, total nitrogen content, available phosphorus, available potassium and rice yield
under the RSR treatment were all higher than those under the RRR treatment, indicating that the RSR treatment
significantly increased soil total nitrogen and available potassium content and decreased soil pH value. The soil
microbial analysis showed that ACE, Chaol and Shannon indices of the soil bacteria under the RSR treatment
increased by 40.2%, 40.3% and 5.7%, respectively as compared with those under the RRR treatment. The soil
microbial analysis also showed that the Shannon and Simpson indices of the soil fungi under the RSR treatment
increased by 20.1% and 16.5%, respectively as compared with those under the RRR treatment. The soil
microbial analysis showed that the RSR rotation had a significant effect on soil microbial community
composition. The soil bacterial and fungal community compositions were significantly correlated with soil
organic matter, available potassium, pH, hot water extractable carbon (HWEC) and microbial biomass carbon
(MBC) (P>0.01). All the results showed that the RSR rotation significantly improved the soil microbial
community structure, promoted the decomposition of organic matter, improved the availability of phosphorus

and available potassium, and thus improved the crop yield.
Keywords: rotation; soil organic matter; soil nutrition content; soil aggregate; soil microbe
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