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HOKFR MR B RARAIE A o Ah, + 34 LT (soil
organic matter, SOM ) 5+ L5 H7 H R EK , SOM 5 i
A ORE A5 5 1 LR R 114 1 3 PR SR AR T Sy At ]
Bk SOM 42 4Ly F AR B, B A S ] 4 2
PR AR T - 8P SRR RRAIE | B ot X A - S 25 4y
FEPERIAR S Bt A 33 25 0 R0 - 8 o o 2 (kB
WA , O A 7= IR AR A e

ARG AR A 0 B Al L 38 2k X L o B
A ZEAN RPN KRR A SR AR () S5 R e
TR 78 28 AT T 3 TSR AR ) 25 A 4 AL 43 A7
AR S IR T3 HLER 5 5, S W1 A g
S5 A T R R I U e 1 A ) A = AR AR =4
BERIR A

1 MR5AE

1.1 iXIa R

TG FE AR AU I ASUZEAS X VL VE A 0 A Bkl
FT AR E ARG T (28°41'N, 116°55'E) #4171 HbIX &
ARG 2 KU SR AR IR, IR
PEAS AL W 35 AR OF 3 3T 18, 6°C, M i e i KR
38.3C , e sm AR IR —-5°C ; AE- P4 PR 1 906 mm;
AR H BB K 1 662. 65 hy 4R X 1.3 m-s™';
AETCFE 260 d, 1A b A 1 Ry 5 DU 20 0 210K + B
EEMHT L,0~15 ecm HIEAE SR A 1.97
g kg™ A B W 16.38 mg - kg™, B A AF 130.00
mg-kg™ MUK 24.25 g-kg™', C/N by 12,31, 13
pH {# 6. 08,
1.2 REFRSIREET

RIGTFRT 2012 45 4 H  RECHLR ZBEALIX 4 %
i, B 5 AN AR TO(CK) JT1, T2 T3 . T4 (FE W3
1), 58 20 i XB R SR K A e i B A3t v 5 K 55 1
A MR Ay, AAREE 3 R E R /NX T A 66. 0
m® /N JE FEE TE 1.5 m B AR P B AT AR B AT R
B MRS I — 2. IR R (N, 46%) 153.33
kg-hm™ G B RS (P,0,, 12%) 50. 91 kg-hm™ G fk
B (K,0,60%)122.73 kg-hm™, H i A4 34 5L A
K FERS AR AT — R A, B0 ZUIE 2 LA BEAE AR
3 YR, it FH E ) R AR A BERR cREAR =2:2:1, &
BENEAER AT 5~7 d it BEIETE E 224K 1~2 em
B

TN PR A i R it A i D0 3% 2, & AE Pt
HEAME(HA N:P,0,:K,0=15%:15% :15%) , %

&1 HWigt
Table 1 Experimental design

4k 3 AR AR

Treatments

Cropping patterns

TO(CK) K IH— R
T1 XYL (Astragalus sinicus L. ) —WZEF
i) 3% ( Brassica campestris L.) —W A5
T3 F (Allium sativum L.) —WZERG
T4 TLERBE(Solarium tuberosum L.) 28 73 JH3E—XZERE

TE: T4 ML BRI H 2012 F & BIFIRAE D40 3 5 23 A0
RZIBEFEEAE 2017 4FZALBRA TREVE Y il e

Note: The winter crop under T4 treatment began to rotate among
potatoes, Chinese milk vetch and rapeseed since winter of 2012, and the

winter crop under T4 treatment was rapeseed in 2017.

=Y JMSE K aR R B[] 4351 S 2017 49 H 30
H 2017 4E 10 H 29 H 2017 4£ 11 A 2 B, A ETIT
1 AERE FORE  BRATEE 18 emx5 em, & ZE Ml 5 78 5
ERT MRS A, R IE W A K, A A VEW I 4
A 15 BHIHEFEFF RIS H . BRI S RS FF)
AR B e 4 T R R AR J G A 7 e i 1, A
FEI 0 5 L% il ] — e K AR 5, R T 2018 4 5 H
3 H#H,7 H 10 H AR 17 H 13 H#4%,10 H
15 H ik,
1.3 MEmMBSAZ*

RIET 2018 4F 10 A 25 HEEREWGERG , 754/
X HEATREBL« T3 BURE, R4 0~ 10,10 ~20,20 ~ 30
em IR A, IE IS i AR b R ORIE 4 Y R
AR B HAT [0 52560 2 5 Pk 25 sh R R AR AR R B Ak,
RGBT R mGE KA BRI AT R el e,
KRR PR R A O U R TR O A 4
A 3 RESE BARD IR AR 50 ¢ KT 4, T i
5 min J5f H B FEM SR E AR R 10 min,
KA TPF-100 7Y 4 38 P SR 44/ AR 43 B A (T VL FE
IXERABRA F) EFIREN 5 min (JRIE 4 cm, 57K 40
W-min™") 430 (LRI ShEHE TN RERE KIS
WA A R 1 L R AR T 43 i RS B D, 60°C
HET PRI, K5 >0. 25 mm K%Y R AAEFR Ak B bk
KA F K ( macroaggregates ) , 1M <0. 25 mm K7 2% ) A1 5
PRFR R KA PE T A R AR ( microaggregates ) ; 1 3E A 5 4
A HUBR R B R A 4 vk - A AR e
FEANKERE 3 R ER K>2.1~2.0.5~1,0.25~0.5,
0.53~0. 25 mm B HET EREEARIZY 0. 1 g CRE
%0.000 1 g) BHEHTRIEG PRI E
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Table 2 The crops, varieties, fertilization and field return under different experimental
treatments ( In the winter of 2017)
LR i A AR R SR L
Winter crops Nutrient status of returned plants
gL
Treatments B o AL ARG H it 2% € 24
ks nn' . Seeding rate  Fertilization dosage ~Amount of winter Total nitrogen Total phosphorus  Total potassium
Tested varieties . - 5 O o o
/(kg-hm™) /(kg+hm™) crop/ (kg+hm™) /(g-kg™) /(g-kg™) /(g-kg™)
TO( CK) 2R 0 0 0 0 0 0
T1 ERIDNU S P 30 0 3 309. 29 27.7 2.7 25.3
T2 #Eh 18 73K 22.5 375 4 460. 81 14.5 3.8 17.0
T3 EEPN 2475 450 0 0 0 0
T4 4 18 s 22.5 375 4359.42 15.7 4.0 15.9
1.4 ﬁj&ﬁ%ﬂ—ﬁéﬁﬁ - ‘ M(r < X,) X,
HOKBEA R IR A R R lg| —— " | = (3-D)lg| (6)
t max

RIKBIBTE W, ,i=1.2.3 4.5 F16, 505X >2 .1
~2.0.5~1.0.25~0.5.0.053~0. 250 ,<0. 053 mm 6 >
KL ATER A .

i

M
W, =— x 100% (1)
M

Ao, M, oRTEIE X NS @ A RIR R T, M, R
HUREEIR ZENTNSYrin e

A 2R % R AR 20 K0 A, 315> 0. 25 mm
IREEPE A AR 5 18 (WR, s ) KRR A SR A7 1
JiiiE H A2 (mean weight diameter, MWD ) | 7K %1t A1 5§
PRSI JUAR] 4% ( geometric mean diameter, GMD) ;

M,
(i<0.25)
WR,, =1 - —>2 2
0.25 M, ( )
X, x W,
MWD =~ (3)
> (W)
i=1
ZMiln )E,'
GMD = exp L:i (4)

> (M)

FUH X, et A G SR A AR
SAEE(D) BHER Fl bR T i S A 2
M(r<X) (X )”

X, S
M, (X (5)
Xif L A S I B E, PTA A 5

max

Ko, M(r < X,) SRR/ T X, B i
X, AR ERRAR, e R A (5) 8
K (6) T /NS HEAT AR MU B A, SR A
DA,

FHEA WA AR T

TIEEDLK (g - kg™') =
C(V,-V)x 107 x3.0x1.1
n (7)

o, C MR W ARAT RO L mol - L™ 5V, Ry
25 [ E 22, mL; VAR R E 22 AR, mL;
3.0 8 1/4 BRIE T IYEE R FiE, g mol ' 5 1. 1 RIRHA
FEREIE R M TR H 3 i g

I B4 K FH Microsoft Office Excel 2010 &3,
[Fi] b 35 [B] 4% 45 b1 23 B FH SPSS 19. 0 1 fF A7 B 2%
F7 745307 ( Duncan 35 %5 45 T & e b4 2 L EL)
K H Origin 9. 0 #l1&

2 ZEREHSMH

x 1 000

2.1 ZFFEMEEX TEAREABRGCREN
Al

MAEKTE E0~30 em HJ2RE (% 3), 440
FIEH N >2 mm b 4 5 A R IR & kR
<0.053 mm K IR RAR S 5,0 1~2.0.5~1,
0.25~0.05.0. 053 ~0. 250 mm H7 &% + I RAK &7 AH
i, AT FEYMIEE,0~30 cm )2 >2 mm
PR IR KRS B R AR S bR T3 41, b P 5
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CK Z 5 W% (P<0.05) ,1M* T°<0.053 mm K +38  >2 mm Ry L3RR R LA 4R Y £ 48 A1 R AR
R UL, CK 54 Ab B E 3 22 3 W2 (P< FHMEE L2 AR, KRR s, £ 0~30
0.05), HE 1 AT, NF 4 )2 EHOKRERRE S om £20E, AR R W50 7 6 i 15
HRMA— 7E10~20 ecm TJ2HE, BTS2 mm B KFarE R BK (>0.25 mm) &8, BK T 3K
R TIEH RIAS BB ER T CK(P<0.05), Br MR (<0.25 mm) & & (P<0.05) .

[ITo(CK) ZZAT1 EFdT12 I T3 B T4

20 1 >2 1nn; 1~2 mm
. 20 | a
60 - 3"% E ab
b = b } 2 a 7 T
50 - iai a 1sp 2 aa T N=
*} N ab RN 7=
7= b % b s 2 af{Ja =
30 - = 7 or — 7=
— L= ] L —
20 - — = a = —
— ] — a2, 5+ — —
a ey 4 —
iy = = ZEN = .
0 &= = F = 0 L ‘ 5=
0~10 10~20 20~30 0~10 10~20 20~30
20 £ 0.5~1 mm a 20 b 0.25~0.5mm a @
. a @
18 a %9 18 ] aa?
§ 16  a a T 2 16 a 775
w5 14t 2 @ 7 EIE 14 s a /ES
<1 g ap @b == 1 a =
g2 np 7t B 2} a 2 =
N © - 24 — 1
= 10F % be — 4 || 10 - a 7:\ ]
By o SN = 1 Ze= —
8 c NS — —
H [ NNNTo%8 = — —
z o= N = = =
s or = SN — = =
MR- =N = = =
7= BN = = =
0 == = ] = ==
0~10 10~20 20~30 10~20 20~30
20 - 30 -
0.053~0.250 mm <0.053 mm a
a a <
18 a % a
aprg - L M ab
16 + %—7 » a ,b%gbab
— T ¢ aa b
MRS N
g= 20+ , L Z =
12k be — ES =
T — NN a /E
il = 15 ab 2P ENE =
BNE = b = =
— — ol [ = =
& & s ] —
= = = &=
0~10 10~20 20~30 0~10 10~20 20~30

+ 285 E Soil depth/cm

T ARV NG FRERR R — LR AR AR B R 22 5 .35 (P<0. 05)
Note: Different lowercase letters indicate significant differences among
different treatments at the same soil layer( P<0. 05).
1 BHIFARUEARESESS
Fig.1 Content distribution of soil water-stable aggregates in paddy fields
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®3 BHIFARUEARESES 7 (0~30 cm)

Table 3 Content distribution of soil water-stable aggregates in paddy fields(0-30 cm) /%
b3 P BARRI A% Aggregate size/mm
Treatments >2 1~2 0.5~1 0.25~0.5 0.053~0.25 <0.053
TO(CK) 27.67+1.38¢c 12.09+0. 89a 14.51+0. 21a 12.29+1.23a 12.58+0. 16a 20. 85+0. 51a
Tl 34.43+1.21ab 14.41+1. 26a 12.98+0. 42abc 10. 8+1.0la 10. 81+0. 78ab 16. 57+0. 70b
T2 38.86+2.45a 12. 87+0. 77a 11. 05+0. 66¢ 10. 04+0. 80a 10. 44+1. 29ab 16.74+0.91b
T3 31.78+1. 11be 14. 04+0. 96a 13.28+0. 67ab 11. 56+0. 60a 11.45+0. 43ab 17.91+0. 63b
T4 38.41+1.78a 12. 74£0. 39a 11. 76+0. 95be 10. 96+0. 57a 9.96+0. 39b 16. 18+0. 30b

TE B 3 DN EE AR ELARER ; FISIARR/NG TR RN R4 R U B ) 22 52 .35 (P<0.05) , I,

Note: The data are means * standard deviation. Different lowercase letters in the same column indicate significant difference among treatments of different

winter planting modes at 0. 05 level. The same as following.

2.2 ZFFEMHEEXIT L EKEHEFARE MWD
#1 GMD W&

H 3% 4 AT, BV M LT CK, Hifth 4 FhAc 2R
AN [R) o A 52 2 3 A ) T 42 i - KRR A R AR Y
MWD 5 GMD, k% + 2, MWD 5 GMD
B FREEEG WA 20 FERE , &b Bk R
FHE A MWD K /NFE R T2>T4>T1>T3>CK, H
T2, T4, T1 43 5% CK & $2 & 21.50% . 21. 16% .
16.32%(P<0.05) ,T3 # CK #&5 10.59% ,{H 2 3 A

3 RIFETE 0~30 em 12, T2 A1 T4 /KR E A R AR Y
GMD 43 1% CK i #3583, 3% .62. 50% (P<0.05) .
£ 0~10 em 2, 5 CK Mk, AL B e T
Fief FH - 338 K Fa vk A1 B4R B MWD 1 GMD, H. T2 5 CK
£ R E(P<0.05) ;75 10~20 ecm )21, T2 T4 1 4%
JKEaVEAI B A MWD F1 GMD ¥ 5 CK 24 5% .3 (P<
0.05);7E20~30 cm )2, T - HEAKFR M A R 1A
MWD F1 GMD 5 CK 2257 8 3 (P<0.05) .

x4 BHIBAREAREFEYREER (MWD) FEHJLFAER(GMD)
Table 4 Mean mass diameter (MWD) and mean geometric diameter ( GMD) of soil water stability aggregates in paddy fields

Eistun i3 +JZERE Soil depth/cm Ty
Index Treatment 0~10 10~20 20~30 Average/cm
MWD TO( CK) 1. 265 9+0. 082 6Ab 0. 828 3+0. 030 2Bb 0. 648 7+0. 024 1Cb 0.914 3+0. 028 3Bb
T1 1. 402 2+0. 054 5Aab 1. 000 3+0. 026 3Bab 0. 787 9+0. 046 0Ca 1. 063 5+0. 022 0Ba
T2 1.523 320. 057 1Aa 1. 092 30. 103 1Ba 0.717 2%0. 005 1Cab 1. 110 90. 051 08Ba
T3 1.295 9+0. 052 6Ab 1.018 6+0. 079 6Bab 0.718 8+0. 029 4Cab 1.011 10. 029 5Bab
T4 1. 399 4+0. 078 9Aab 1.203 7+0. 008 9Ba 0.720 5+0. 012 7Cab 1. 107 8+0. 025 2Ba
GMD TO(CK) 1.578 4+0. 374 6Ab 0. 533 520. 035 3Bc 0. 333 00. 023 8Bb 0. 814 920. 123 8Bc
T1 2.2722+0.352 6Aab  0.784 4+0.066 4BChc  0.481 920. 051 5Ca 1.179 5£0. 112 2Babc
T2 3.015 320. 381 7Aa 1.075 3+0.275 8BCab  0.390 7%0. 014 4Cab 1.493 8+0.213 3Ba
T3 1. 699 7+0. 205 3Ab 0. 865 5+0. 158 0Bbc 0.396 5+0. 018 4Cab 0. 987 2+0. 054 2Bbc
T4 2. 186 0+0. 403 0Aab 1.377 2+0. 007 3Ba 0. 409 3+0. 009 1Cab 1.324 2+0. 132 OBab

T : R RS T RER R AN ) SR IR (] 22 5 .35 (P<0. 05)

Note; Different uppercase letters in the same row indicate significant difference among depths of different soil layers at 0. 05 level.

2.3 ZBAEFEE T BE S SN
im|

A Z AR R R T % 2K Ea kA BRI 4
D WK 2 fros, ilad ZEL B AE AR T RS
FFb AL PR | BEE 12 A0 IR 43 T8 4 B AR 5 3 1
B, 7£ 0~10 em 5 20~30 em TEHRE,T1 5

CK 25 B3 (P<0.05),'5 CK A1t , H Ak 23 5 R ik
F 5 E KT (P>0.05) , (HA L H T /307 450 D #RIK
T CK;10~20 em 1 )2, S0 T 3450 D RNy
T4<T3<T2< Tl <CK, 4> % CK 1% 2.39% 1. 10% .
1.01%.0. 12% , (H & Ab B A 22 RN B35 (P>0.05)
LR, 5 CK A, T1 T2 . T4 B EFEMLT 0~30
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em HHOKFRNE A RIRA ML HER(P<0.05) , iX—48
45 0~30 em L IEKERME P SRR AR b — B T 5
KA PR SR AR AR AT I

—0—0~10 cm —O— 10~20 cm —4&— 20~30 ¢cm —v— 0~30 cm

2.4 ZEAEFMEEXTIEABRCENHRESEN
A1)

2 5 50, &R HIEA VIR — 2545
0~30 em 2 . A RAKAZLE 0. 053 ~2 mm T

m P S 51 /£ 13 AT DL
al B R R0, FL5 CK MG, B T1 42 1~2 mm
A RARAN AR BEAS [F)RE 9T A LK (9 7 5 24 BT 1
. ERY s B TR TRBE RSN, ORISR 1A LR
g TR 7E0~10 em FJZVREE, T4 55 CK 7E>2 mm
NERT BRI L R HLBR & B 22 5 .35 510~20 em +
£ JEUREE T4 BRTE 0.5~ 1 mm R LI & 5T T CK
260 Hb HAR A AR — o R EE AR & T AR T A
BUBK & 2 5 7E 20~ 30 em L2, T4 1 0. 053~0. 250
25 e T = = 1 mm R A RAAEA PR & 5 CK B3 72. 71%
Kb¥E Treatments (P<0.05), BARSEE ,Tj? 0~30 em T2 RE , A B
B2 L£ZAEMEERTHEARGS REL FE 1~2.0.5~1.0.25~0. 5 mm /4% F BA HUBR & AR
Fig.2 Fractal dimension of soil aggregates under AR ZE H T4 7E>2 mm 5 0.053~0. 250 mm $Z% T
different winter planting patterns AUl SEY R E ST CK, 3 nT 19.46% .
22.11%(P<0.05) ,
x5 EZFEFAMEEXTLEARGEIREE
Table 5 The soil organic carbon content of aggregates under different winter planting patterns /(g-kg™)
TRERE Qb3 AR RKi1E Aggregate size/mm
Soil depth/cm Treatments >2 1~2 0.5~1 0.25~0.5 0.053~0. 250
0~10 TO(CK) 28.58+0.95b 31.97+1.23a 31.66+0.21a 32.08x1.33a 28.72+1.41a
T1 31.36+1. 11ab 32.71+£2.59%a 33.44+1.53a 32.99+0. 10a 28.37+2. 00a
T2 28.78+2.74b 32.02+2. 10a 33.78+2.55a 32.71+1.95a 31.26+2.31a
T3 31.43+2.02ab 33.43+1.29a 34.28+2.90a 32.70+0. 23a 30. 53+3. 00a
T4 35.41+0. 46a 35.24+1.26a 36.76+0. 81a 35.51%1.55a 34.11+0. 75a
10~20 TO(CK) 15.10£3. 42a 14.09+1. 62a 11. 88+0.98a 11.19+2. 88a 9.62+1.33a
T1 16.32+1. 81a 14.22+1. 63a 12. 20+0. 86a 11.29+1.23a 10. 45+0. 30a
T2 16. 06+0. 99a 15.24+2. 64a 13.40+1. 63a 12. 69+0. 68a 11.59+0. 68a
T3 15.89+2. 59a 14.61+1.95a 13. 03+0.47a 11.34+0. 75a 10. 94+1. 06a
T4 16.09+1. 51a 14.42+0.79a 11.32+1. 26a 11.43+0. 38a 10. 30+0. 18a
20~30 TO(CK) 10. 28+0. 69a 9.79+0. 93ab 7.98+0. 84a 5.56+1.31a 4.80+0.31b
T1 12.21+£3. 66a 8.42+0.21b 8. 08x0. 79a 8.47x1.40a 5.03+0.51b
T2 11.37+1.27a 12.15£0. 44a 8.39+1.03a 8.98x1.45a 6.39+0. 78ab
T3 12.23+0. 98a 9.44+1.29b 8.05%0. 87a 8.01x1.54a 5.98+0. 73b
T4 12.99+1. 04a 10. 32+0. 64ab 9.57+1.60a 7.99+1.40a 8.29+0. 61a
0~30 TO(CK) 17.99+1. 06b 18. 62+0. 45a 17. 17+0. 30a 16.27+0. 40a 14.38+0. 75b
T1 19. 96+0. 89ab 18.45+1.33a 17.91+£1. 04a 17.58+1.03a 14. 62+0. 85b
T2 18. 74+0. 30ab 19. 80+0. 78a 18.52+0. 58a 18. 13+0. 50a 16. 41+0. 98ab
T3 19.85+1. 17ab 19.16x1. 35a 18.45+1. 19a 17.35+0. 61a 15. 82+0. 73ab
T4 21.49+0. 95a 19. 99+0. 90a 19.22+0.71a 18.31+0. 59a 17.56+0. 22a
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TSR T LA R, R
TbR Gz —, TS WE T B A P B AR
Fb B8] 2 ) K P SR AR AR 1 T B 3 AR b 1 F2 22
T X AR AT RS A EE R X P R
VI WS TRDR AR ) T SRR AE B FR 0 B IR FF
HERY KA RE 1545 05 T R AR ARRIPER . A5iK56 4%
BB, Ll ZHF ML BEARFFREA, £ 0~30 cm
TR, T1 . T2 T3 T4 3¢ CK B3 T >2 mm kg
(7K Fa e AT R A B B AIG T <0. 053 mm Kr A 7K A2t
P A R AR 5 (P<0.05) , 1 1~2 mm 5 0.25~0. 5 mm
B HIEARAR G RER AR E, X5 Six /Y
I BRAR A 5 2 SOM AR Ak 1 IR Jif % 7 B R AR 4%
B o ARG, AUKFREREFE I RE H A, B854
ZEAEYIREFTRIAH N S A 58 B 9 R P Bk A4 2 T 1A
RARAIEURAT LT TE B, B0k A LT 8% G 0 A
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Effects of Winter Different Planting Patterns on Soil Aggregates
and Organic Carbon in Paddy Fields

ZHANG Peng ZHOU Quan HUANG Guogin”
(Ecological Science Research Center of Jiangxi Agricultural University, Nanchang, Jiangxi 330045)

Abstract; In order to explore effect of different winter planting patterns on soil structure and quality of paddy fields, five
winter planting modes were set in the experiment, including winter fallow, winter Chinese vetch, and winter rape,
winter garlic and winter rotation (potato, Chinese vetch and rape). The water stability and distribution of aggregates in
paddy fields were analyzed by measuring the composition of soil aggregates and the organic carbon content of aggregates
in different layers of paddy fields. The results showed that the soil aggregate content( > 2mm) was dominant ( the
highest) , followed by <0. 053mm, while the soil aggregate content of 1~2mm, 0.5~ 1mm, 0.25~0.05mm, 0.053 ~
0.25 mm was similar; the mean weight diameter ( MWD ) and geometric mean diameter ( GMD ) of water-stable
aggregates in paddy fields were increased by all winter cultivation treatments. The MWD of winter rape treatment, winter
potato, Chinese milk vetch and rape rotation treatment and winter Chinese milk vetch treatment were increased by
21.50%, 21. 16% and 16. 32% respectively ( P<0.05). GMD of potato, Chinese milk vetch and rape in winter rotation
treatment increased by 44. 74% and 62. 50% , respectively, compared with that in winter fallow treatment ( P<0.05) ;
in addition, the fractal dimension values of soil water-stable aggregates were significantly reduced by different winter
planting patterns ( P<0.05), which was beneficial to the stability of soil structure; the organic carbon content of soil
aggregates increased with different winter planting patterns. Therefore, different winter planting patterns are beneficial to
enhance the paddy soil aggregate stability and the accumulation of organic carbon with different particle fraction of soil
water-stable aggregates. The winter crop rotation with potato milk vetch and rape showed the best result. The findings
provide a theoretical basis for the selection of the optimal pattern of winter fallow fields in southern China.

Keywords : paddy field, winter cropping pattern, water-stable aggregates, aggregate stability, aggregate organic carbon





