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Effect of Tillage Method on Soil Aggregates Composition and
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DONG Linlin"*, SHENG Xuewen’, YAN Kai*, LU Changying"?,
SHI Linlin"*, WANG Haihou"*, WU Zhenggui®
(1.National Experimental Station for Soil Quality in Xiangcheng, Suzhou 215155, China;
2.Suzhou Academy of Agricultural Sciences, Suzhou 215105, China;

3.Suzhou Agricultural Technology Promotion Center, Suzhou 215008, China )

Abstract: The cultivation method is an important agricultural measure that affects the composition of soil aggregates and
has significant implications for soil structure and organic carbon(SOC) stability. In this study, two modes of rotary tillage (RT)
and no-tillage (N'T) for rice and wheat were set, by comparing the differences in soil aggregate organic carbon composition and
water—soluble organic carbon(WSOC) content between different tillage methods after 2 years to reveal the changes in soil water—
soluble organic carbon(WSOC) and aggregate organic carbon under tillage methods. The results showed that the soil organic
carbon of NT was 3.36% higher than that of RT. The content and proportion of WSOC in NT were lower than those in RT by
16.91% and 19.52%, respectively. Under the NT treatment, the proportion of large aggregates(">2 mm) was the highest,
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accounting for 54.48% , while under the RT treatment, the proportion of intermediate aggregates(0.25~2 mm) was the
highest, accounting for 49.13%. The mean weight diameter of aggregates under the RT and NT treatments was 1.07 mm and
1.49 mm, respectively. The mean weight diameter of aggregates under the NT treatment was significantly higher than that
under the RT treatment. Under the NT treatment, the proportion of organic carbon in =2 mm large aggregate was the highest,
accounting for 57.84%. While, under the RT treatment, the proportion of organic carbon in 0.25~2 mm aggregate was the
highest, accounting for 48.50% . No tillage for rice and wheat was more conducive to increasing the content of organic carbon in
soil large aggregates, while rotary tillage for rice and wheat was more conducive to increasing the proportion of organic carbon
in middle aggregates. The significant negative correlation between WSOC and large and medium sized aggregates indicated that
the dissolution of WSOC was not conducive to the formation of soil aggregates larger than 0.25 mm. Relatively, NT was more

conducive to the formation of soil large aggregates and the improvement of organic carbon stability, and was an recommended

effective tillage method to enhance soil aggregate structure and SOC stability.

Keywords:rotary tillage; no—tillage; water—soluble organic carbon; soil aggregate

- HEH BUAK R i R S R G d R R R R,
JE KR TIENE  MAeREAA CHH R,
AT HLAK AR R S R Ty SR B s AR
AR IR G, B A2 BHE J7 2 I8 RE S AL A I 45
NI B 1 52 e A AR AR 4 9 AR AR (Soil
aggregate ) & A HLAR A7 it 0 SEfilt 37 Fr | o 2 Al i
AT MURR AR M B T SR R AR AR L RIR Y TE
G 2k 1k A W B N A RO B A FH BELAS B A A R A
BILB 1 B il S Bl A 0 3% A i 1) SR AR, - 356 ML e
S0y A Wy A A A SO 5 e 4 K
A Pk (water-soluble organic carbon, WSOC) ¥
Vo RN AT MILRR 1) JE A0, g A R B, R
AT SRR 5 b pe e T 500 [ e D) fig RN IR A 6k
B, TE S8 PR [ ke A0 A= 77 1 250 B Aw v k5 5
B/ ST (R BEE 7 X 4 18 A 3R AR 4G B A L
T e o P 1 5% e BF 5 45 2R v AN —

B I 30 A 22 Al A 7= i it vh s e - R AT
Ml i hEE N HRZ — %fia R T 1 E
KA R AR B T8 142 2F 8 HLAK R AR, Bl o 2 A
A A 25 2 G [ o 0 HE 1 B R8RS i 5 BEBIF X -
Sy e — o R R A REIR  (H AT AR e R T
FIFAEY R AR K IR IR 2 + A MLk, E
U3 SEUORIE G K B, G Bk -+ R AT AR H A R R £
6 A SR A BILBR R 1) R R I R A R v (] T 2R AR
A AR & i o sV B 12 a i RIPERFIE K
W AR, WF AT T B O 2Ok - g R AR L
e o A B 52 ), 45 SR WY S B 0 R =0.25 mm
TS R AR G AR LR B TSR
B AERE A L KA PR T, A
VR A 6 I B A BT () S S s e, R
PR E Pt R B WA . WANG S8 %0,

K3k 10 a B FEFF 6 B+ S BF A B i T 0~10 cm
- 3 K B R >0.25 mm 38 P B AK (5 E K
R KB HIE S F R TGP, 41 i
IR Y W RS AT AR AR PR B A EE S Bk 0 B 1
J7 3 5 B8 8 n - 5 HILAR I A PLAR L H
BERS AR 30 B S A R TR T+ e MLk e k. AE
Ty SO 9T W R AR AR F A O R B L S B A R
T4 R O W A Xt HE AR A R e M R A AL
B, B R R A, ZF b BRE O SO A g T R
EER IRV AN W S C R IR VR AN A VLT S N
G — A FE TR IR A A 5T o

KX A ek Z s "B FE
AR X AE W B R 1 2 A R L R 22 E M
P DAY AR SR i (B T 20, AR T 20194
IKAE 2 AE R X T J8 T R 22 e VR e i 56, 3l
1 R AR I A3 BT 2021 45 (1 6 22 Te Bk R AR 22 G B 2 b
BEVE I 20 5 A1 6 H A 198 P 3R R RIK %5 v A B
(9 A8 AL R AE |, X LRI 58 B 1 J7 27 el AR+ 8 TR
S5 K8 RN A LB IS M VR B R S SR R E ELY
BEAE 7 B3t 1 3R 25 by 2 3F 4 98 [ e 5% I 42 1t
S IR 20 00 R ES AR B

L AR

1.1 X3 #h it

TR 58 7 I M TR 3 X B 52 AR AL 5 N A Ik B o
Bi (120°25'26"E, 31°27'16"N) W 47 . % X @ I
oy Z KU AR BRI 15.7 °CL AR ¥ R A
1 128 mm,=10 “CH IR 4 947 °C., FF & — 24
JEEIX FER R R, RN R R 4
Bt ,0~20 cm )2 AL 5 33.83 g/kg,
SR G RN 1.82 g/kg, A & 5 R 36.55 mg/kg,

«57-



W PGP R 22 2025 4R 45 53 445 4 1)

LA o 136.23 mg/kg, pH A M 6.19.
1.2 REigit

2019442 2 = fk A #E (NT) FIfE £ 2 5=
JERF(RT)2 A3, R EZ R 2a .,
i 22 e BF b B B AL 1 503.5 m®, /N 22 e
JE R KRS ZETERE G MR R, R 2 b LR A
T A B AR 1150 m?, R A2 ¥ N THRE . R
i@ A A2 3 11 % SR FHAILBE DD ¢ 5~10 cm J5 BE Bk if
I, 3 R BE 29 15 cm, R 22 G B b 209 S FR T
HUH VI 8 5~10 cm J& ELHER 1, 2 Fh b B RS 22 MR 26
HEH NS em AL,
1.3 HiEEE

2R AL FRAE Y A B R 3, R
JEBE A BT B4R 6 1 A0 HEAT K R AL B R A 2
k30 cm X 12 cm; o B Ak R BB 2K R B 3 B Ol
60.0 kg/hm*, 10 H Jig W 3K o 7K Fé i B Sy 5 7 M
100, 2 i &b P 0l B0 00 FH et A4 ), I 9T & 20K
270 kg/hm”, #% S0 - BEAE - FHAE =3:4: 3 FH ,
L S BENEHE 4:6 43 2 il A BEAE (67.5 kg/hm?)
VLA — Y Pt A 5 8 AE (67.5 kg/hm?) 4% JE AL | F
B4 1/20A .
1.4 WMEmMBRFAE

2021 4F K FF WK 5 2R 4 0~20 cm £ HEAE 5
LOkg, BB AREL . ARG D 20, —
B3 I S B REAR A5 2% B, BF S 28 0.25,0.15 mm JE
TR Ui 5 55— 1 Bt - AR v R, T DU 4 MK
B UL RSy . FREUS.0 g B ERE 8 A 50 mL
8 F K (m: V=1:10)7E 250 r/mim # % 30 min,
T 5 000 r/mim 8.0 10 mim, 33 0.45 pm 8 i, #B5>
WA B TOC G 5 /K 3 M A Lk (WSOC)
FK v PR A A (WSN)PL 59 ok 45 38 45 ROk £
g, K5 2.0.25.0.053 mm 7 ™, 15 3] >2.00,
0.25~2.00,0.053~0.250 mm 1 <<0.053 mm %% 2%
- HE BRI S R L FR AT+ 50.0 g, R A DIK-
2012 - 1 A J A 43 B A E AT 1A 3R 1A 0 4 2, 15
B >2( KA B ) . 0.25~2.00 ( HjE) BB &) .
0.053~0.25(fa F J 44 ) F1<20.053 mm O F i ) 25
AR AR L 537 A 4l F 60 “CHE T FR T i B
Y3t 0.15 mm Je e i o R JH HE 85 B 41 A1 i #h i
FE - HEA ML (SOC) 1A 3 R A HLER & &, I 2
ik S (R AR S B )T

25 P B8 AR R A = 1% P SR AR I/ - R

+58-

i TR X100 % (1)
+ 3 R AR A Lk 51k R =45 A R IR A L
Wk / B HLEK X 100 % (2)

TR AR (MWD)=> "X, W, (3)

X, KRG Ay AL AL, X R R G4l oy 1
B, W R R 5 5 8K
1.5 #EHH

LSy =5 T R o R o NI X (S Wl e o
8 1A B AR B AN K I M A LA =2 ] 1Y) 25 5,
FE A [ B 7 XX RS 1 38 141 AR A MLRR #4 1l A
KIEVEA HLER (200 . Pearson M 56201 FH T 46 16
IR PEA LB & 5 4 8 P R A b O PRk
T2 ) B AR 56 PE (P<<0.05) o B4R Ak 315 43 BT R
FH Excel Fl SPSS #4458 1 .

2 HRE AT

2.1 HHEAKI LEEAKBEFNRNE M

23t 2 a HEVE AL BT, R 22 e B FURE 22 e b Ak
PR A AT HURR FN K I A DB S R 1 TR,
R A2 BEMFAL PG - HE S KB N 41.76 %, BEE T
e 2 S #F b B (P<<0.05) o 2R BFE T X R %
G BF AL B £ A ML BR A i TR 22 e B
3.36 %0, JC Wt 25 S 5 R 27 THE M Ah P A B K
A BB KPR A BOK U P BLBR & E S )
TR AL B 16.91% .31.90% #119.52% ,
K B K (P<<0.05) , 1 A% 22 e Ak Ak 2R B + 12
KA BB K Rl 88.72, B AR TR 2 e
FEALFE(108.39) (P<C0.05) .

- K M BB R TR R A AL Ay TR
S BRI 5 H— AR i 3% AT
s 22 Toe Bk R e 22 G BF 5 20T 1 K M A BLRK 1Y
TR, B AR T 3%, 4000 10.16 %
N 8.18% , A vl g4 24~ Jr 1, — 7 1, i B 7 58
T T A A LR 09 43 L BN T K A LR
i, H DK EA LR A AR Al ook 3 i
IS i 2 43 1) O A R RR E R OE R Y 5 — T
T, i FF 0 FH A AR a2F - 498 181 Ak ) [R) BE 385 TR AR
SEVE BB AL o i PR A T 2 B KPR MLRR
A RN R EBRE 0T, S K R )
FETE 35 25 5, 3 2 52 ) = K V5 MR A BILBR 1
R - HEA AL B R EEE R M
G > T MR B 0 T A LB 1Y 4



O AE ABFAE Ty 3O A E 5 T 3R (AR BRI KV A A BIL Bk 7 52 1

FIK A LR B 3 Hh L A B T 38 - e 1 B
3 v A BIL R AR T R A T R A B Y K
A B o5 LR TR A S Bk A B — RS T
P 75 2 AE W 55 i K I A LR B i i L e A
Ak B K PR BIL A R R . B AR

gy x5 Az 9 410 32 i b A HLER B 0 4k
figg , ISR T RGN L A HLAR o b A HLBR A
O ik T 23 5 M 2x LUK IR A BLBR A9 JE sUf7 78 T
L HE IFE S 5 BRRAG P A IR > 12 88 A AR P,
SRR RS AR A A A R AR A T

x1 WBEEHNBZLHLET TEKBEFVBRNRTLL

Tab.l1 Comparison of water—soluble organic carbon between rotary tillage and no tillage for rice and wheat treatments

piLgL] TIEKE/ S . o WSOC & /%
Treatment Soil water content SOC/(g/kg)  WSOC/(g/kg) WSN/(mg/kg) WSOC/WSN WSOC rate
TE 2 e # 41.76+0.44a 22.5340.32a 2.2940.07a 25.8643.03a 88.72+2.94b  10.16+0.18a
Rotary tillage for rice and wheat
5% bk 39.8240.25b 23.2940.34a 1.904+0.02b 17.61+1.45b  108.39+3.87a 8.1840.15b

No-tillage for rice and wheat

W AR INE FR R R — 48 A5 R () b 2 ] 25 5 5 3% (P<<0.05) .

Note: Different lowercase letters indicated significant differences amomg different treatments for the same indicator(P<<0.05).
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Fig.1 Composition of soil aggregates in rotary tillage
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Fig.2 Soil aggregate organic carbon under rotary

tillage and no tillage for rice and wheat

A A2 T B AR &2 S B D7 X2 1 b e T SR AR
P, A 8 T S A BB A PR AR R Y T .
A LR B B AT AR o3 i R B AT R A
KL /I 52 0 W ol T SR A o ey, A
BLBR B2 55 07 A 43 7. e 22 S Bk 0 AR B e B A 7

+60-

A F T =2 mm K H R EAH LKA T AL, 17 A
3 ol S T AR SRR ol = s
S KR BRI B0 0 B S SORORE AR T 2R A 1
AR, A FIF K R AR IR L, 45 0.25~2.00 mm
rh ] AT 3R A R A A SR AR Y S AL 4y, DT 5
M) - 48 A7 245+ e Tk I 4R Y A L B
B o7 20AT i 2 4R v K R AR L R B
(P<C0.05) , B A% T AT SR 44 o L i fl 14T 3R 44 A7 AL
fe & e, X B T A A B e
FIHSRBE R H SyA RS AR Ry AT BLK
SR T E MR UR , FLTE S B A B 645 R
G+ HE AR AR HLIK Y £ THE R B e
I, B B 2 R T b [ e AN AR M AE G T AR 1Y
5 it
2.4 FHEF K L8 FAREE BN
HEVE 7 XA T 4 1 P S A 4150 4
SR TN ()R 2R 1A B AR A LR KT S BB 19 BT
Bko MBI SATLIE I FEREEZ ER L BT, & R0 g%
- HE A AR AT LK N EE TR/ TR O ] R R A >
3 ok = KA R R = A R Ak, o ) R AT L
e X+ AT B 1 DTk e K TE R Bk T
25 b2 A 5 A R AR ALK R /MR IR R K R
A = o [1] P 3R A > o B > T SR A, K AT 2
A LB T A BLRR 9 DTHR B R . A R AT R
A BB A7 LT R 22 Bk A R i K R
MLAs 7 L Ry 57.84 %0, J& A8 42 e #F Ak 1 (16.3296) Y
3. 5448 K 22 e BF R A 22 G Bk Ak 34 v [ 11 SR AR A
MLBR 5 HE 43 31 A 48.50% A1 28.39 % , F ¢ Jie Bk #5
TR bR 70.83% , 25 5 Bt % 22 e BF ik
P A SR R A HLAR 7 EE oA 14.90 %6, S 8 22 G Bk ik
PR B P R AR ALAR 5 EE (5.33%0) 1Y 2.79 % 5 A8
27 e AR Ak BB R A MLBR (5 H ol 20.27 %0, SRR A
S B AL T R BORLAT FLAK 7 LE (8.43 %) Y 2.40 1% .
20l 2 a M BHEAL B S, R 42 S B AL B >2 mm K
VA SR A AT LA 19 7 b s 1 e 22 e Bk Ak 3 i L At
R0 A TEARAT BILRK 7 B Y Ok R 22 e B AL B T
i 22 G Wk A B, L 2 Fp ik B KR £l A SR R A HIL
B 1Y) o7 LI R AR . BB T O AL AR T 4 3
P SR A 2 2 ) B, U 5028 T 4% G AT R AR A BIL Ak
POWSERVIR I N R ERIR & N R VAT N
43 BC LB, 2 R ) = 398 P SRR HIL B 4 43
B IR B R R



O AE ABFAE Ty 3O A E 5 T 3R (AR BRI KV A A BIL Bk 7 52 1

Rolalj‘é;i%fi*ﬁr rice No—Tﬁiﬁﬁﬁoe thﬂﬁmﬁz}%%;‘% RO ﬁ%ﬁ'iﬁﬁﬁﬂ‘fﬂiﬁgﬁm
and wheat and wheat ﬁjﬁé\%%?*ﬁiﬁﬁﬂﬂiﬁﬂ@igﬁ(% 1)’&%
o S B0 HE P IR BB 4 5 A R 2 R 1 OG g A

20.27% 16.32%

57.84%

> 2.00

[ 0.25~2.00 [H0.053 ~ 0.250
R KD/ mm
Ageregate particle size
E3 WEESMBZEHT LENEREFVGE K

Fig.3 Composition of soil aggregate organic carbon
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under rotary tillage and no tillage for rice and wheat
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Tab.2 Correlation analysis of soil aggregate organic carbon and water—soluble organic carbon

) i 4 1 3 L ]
o ) TH&#@%’%W@M& o S 9 P BT
EERN MR (R A Content of soil aggregates organic carbon Proportion of different particle size aggregates
Ir?dex Weight diameter with different particle sizes ) ‘
of aggregate —~ —~ —~ ~
saree =2 mm 0.25 0-053 <<0.053mm  >2mm 0-25 0-053 <C0.053 mm
2 mm 0.25 mm 2 mm 0.25 mm
SO 0.629 0.651 0.729 0.033 -0.648 0.637 -0.649 -0.601 -0.632
WSOC -0.932" -0.937" -0.894" -0.746 0.501 -0.929™ 0.907" 0.950™" 0.927™
WSN -0.704 -0.678 -0.630 -0.205 0.753 -0.718 0.760 0.780 0.635
WSOC: WSN 0.903" 0.881" 0.862" 0.445 -0.806 0.906" -0.886" -0.951" -0.866"
WSOC/SOC -0.970" -0.979" -0.958" -0.666 0.595 -0.969" 0.954™ 0.979™ 0.966™"

FE o o I RORAE 0.05.0.01 K 1 MGk B35 R %
Note: The *, ** indicated significant and extremly significant correlation at the P<<0.05 and P<<0.01 levels.

KA LI S SRR A HLR e A PR AE SR FLER P L AT R AR

S A 56 (P<C0.01) , 5 b (a] A SB AR A7 LAk
R UM (P<C0.05) , 26 R B0 Bl A
0.937 1 0.894, 15 1 A1 AR A ML 22 7 AH G, 58
FORLA HLBR & 1 52 AR DG (EAH DG PRI 1 35 K

A LB AN ) R R AL o S R R G
(P<<0.01), M 2C R 53 31 0.979 F10.958, 5 il 141
AR BB 2 00 AH G, 58 B6RA MLAK & & 5O
AH G, AN 10 3 5 K M ik 28 L 5 R A SR AR A WLk
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W PGP R 22 2025 4R 45 53 445 4 1)

b PR AR A LR R R 3 IE A e (P
0.05) , 3¢ 22500 1 4 0.881 F10.862, 15 fi A1 T 44
A PR & B OE A OG5 BB BLER & 2 R
A PR AN B 25

F2HR BN KIE A LR S S >
2 mm A RAR b L P R B AR AT>0.25 mm
VA S P A WL A o 1 22 I 2t 3 60 AH oG B EH K
A IR AK 1 T2 WA A F 3 2 0 Pk 28, OF gl
KV VA HIURK R T A KO A LR B
BEAG. 561 R 1ATAL R e dE T R
VIR AR BT B, 32 T 37 34 5 AR, DA N
ST P SRR AT LA G OR A T T ORI A
BLB 75 o 2 KU P ML 7 i B L o B B
I 1 T D PR 5 e 22 e B Ak B A A 4 v (] A 3R AR
A= G IR R Ak TR (S o RNl
R KT A B & kB L b ) 2R IR
i EL A SR AR A BILRR B 2 B Y I L BURE e E R
kB e ] A B AR 1 T i b K A B AR 1 T A
T HEOK G AT BLBR VA R K A LR Y
Koo b BB T A HEAT AR TE PR (H R AR T A BL K
FasE M AR T R

3 %k

AW 5E 3 W, RG22 e HF FNRS 22 e Bk X+ HEOK
VA BLBRN A R ARG BB = T R, RE A
Y Bk LU 22 e B T R T - A DL i A
IRV AT LR B i o e 22 S Ak 38 4 49 1T 2R AR 4 A
IR BN F,>2 mm KA BE G L&, N
54.48% ; R A HEHFALFE L 0.25~2.00 mm H 8] A1 5
KR 3,5 b e, b 49.13 %, R 22 e Bk A RS & o
BB A AR 2 5 A2 4 B8 1.07.1.49 mm,
A2 G Bk Ak B AT SR AT 3 T AR B TR
BE B AL B 39.25% , FF A2 S Bk A A T4 s A
PR P 5 R 22 S BF 1K T 0.25 mm PR AK A HL
fie i 86.23 % , i 22 Jig Bk + HE K T 0.25 mm H R 4K
A ALt 64.82 %0 , 78 & S Bk BT A R TR I L HER
P SR AR A LA 5 K s ME A LA A 3 1 9T A R £
R T 0.25 mm B RIKAIE . 25 b R ks
A R T A HE TR IE BRI L ) R
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