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HAE MR EAE S0 em P B, QB 12 BINE , 2508 HURR TG VA PLAK 24 2 3Ly S 38 5 AR T8 T 52 1Y
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Effects of Long-term No-tillage on Soil Structure and Organic Carbon
Distribution in Different Soil Layers
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Abstract; In order to investigate the stability of soil structure and the distribution characteristics of
organic carbon in different soil depths (0 ~ 10 em, 10 ~20 cm, -+, 90 ~ 100 cm ) under long-term
conventional tillage and no-tillage conditions, mixed soil samples and undisturbed soil samples collected
from no-tillage and conventional tillage treatments were designed to measure soil structure and soil organic
carbon content. The results indicated that with the increase of soil depth, the contents of aggregates with
diameter of 0.5 ~ 2.0 mm and greater than 2.0 mm were gradually decreased, while other particle
agglomerates were increased. No-tillage treatment could improve the large aggregates ( greater than 0.5 mm)
content, and significantly improve the stability of soil structure, the effect of depth was more than 60 cm.
With the increase of soil depth, soil organic carbon and active organic carbon content were increased
firstly and then decreased, and then trended to be stable. Soil carbon and active organic carbon of no-
tillage treatment in 0 ~ 80 c¢m soil layer were higher than that of conventional tillage. With the increase of
soil depth, soil aggregates organic carbon content was decreased, while organic carbon content of large
aggregates was higher than other size aggregates. No-tillage was more conducive to increase soil organic

carbon content of different size aggregates under 0 ~ 40 c¢m soil depth. With the decrease of soil
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aggregates, soil active organic carbon content was decreased. Compared with conventional tillage, except

0. 053 ~0. 250 mm size aggregate, no-tillage increased active organic carbon content in 0 ~20 c¢m soil

layer of various aggregates. With the increase of soil depth, the contribution rate of organic carbon to soil

total organic carbon in different size fractions showed the trend of decreasing first, then increasing and

then decreasing. In different aggregates, contribution rate of organic carbon of aggregates with diameter

greater than 2. 0 mm and less than 0. 053 mm in the 0 ~ 100 c¢m soil layer was lower than those of other

size aggregates. In 0 ~20 cm, 30 ~40 cm and 90 ~ 100 c¢m soil layers, accumulation contribution rate of

different aggregates organic carbon of no-tillage treatment was higher than that of conventional tillage.

Key words: conventional tillage; no-tillage; soil structure; soil organic carbon; contribution rate of

organic carbon
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(I 7 PATREL 235 48 K A 23R AR e i A BLRK & 1) SR &
A CIE A PR & &) o W= N T
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M 0.053 ~ 0.250 mm [y /K Fa M B E K, 0 ~
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Fig. 1 Distribution characteristics of different sizes aggregates
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Fig.2 Distribution characteristics of soil total organic carbon
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Fig.3  Distribution characteristics of soil active
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Tab.1 Distribution characteristics of total organic carbon of different sizes aggregates of conventional tillage and
no-tillage treatments in 0 ~ 100 cm soil layers g/kg
+ R >2 mm 0.5~2.0 mm 0.25 ~0.50 mm 0.053 ~0.250 mm 0 ~0.053 mm

cm CK MG CK MG CK MG CK MG CK MG
10 1.3 14.3°A 9.5 12. 14 8.0 10. 2" 6.7 8.0 7.2 9.6
20 10. 1" 12.8" 8.3 12,74 7.1 11.8* 5.3 8. 1A 7.6 10. 14
30 6.3" 7.2 5.3 6.2" 4.2 5.0 3.9 4.3 4.0 4. 404
40 4.2 8.5 3.5 7.1 4.3 5.1 3.8 410 4.3 517
50 7.8 4.9" 5.8 4.3° 5.0 4.4 3.3 3.3 3.9 3,500
60 6.9 6.2 4.9 3.7 3.7 3.8 2.7 3,20 3.9 2.9
70 5.9 5.7 3,944 3.1 2.5™ 2.9°% 2.2 2.3 3.9" 2.6
80 6.0 3.0M 4.0 3.3 3,74 2.2" 2.4 2.0 2.8 2.5
90 3.1 3. 48 4. 5% 2.7% 2.3% 1.58 2.2 1.6" 2.6 2.1
100 2.98 4.2 3,204 3,204 2.8 3.5 2.3 2. 84t 2.4¢A 3.8%

T A FUARTANE FRERRAE P <0.05 KPR 3, AT A RDRLG A R (R b R TR KRS - BERUERAE P <0.05 KF B3, TR,
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Tab.2 Distribution characteristics of active organic carbon of different sizes aggregates of conventional

R2 EHMESEMO~100cm 1 EREHNFARGEEENHRLE

tillage and no-tillage treatments in 0 ~ 100 cm soil layers g/kg
+ R/ >2 mm 0.5~2.0 mm 0.25 ~0.50 mm 0. 053 ~0.250 mm 0 ~0.053 mm

cm CK MG CK MG CK MG CK MG CK MG

10 4,138 4,38 2.09°* 2.08* 2.34° 2. 06" 3.03* 1.34 2.13°® 2.72%
20 3.11%8 4.66™ 2,158 2,38 3.25 4. 46" 2. 494 2.07® 1.938 2,81
30 2.95" 3.61M 1.63% 1.09<" 1.10% 1.09¢ 1. 06 1.21b* 0.63" 0.81"
40 2,224 1.02¢® 1.50% 1. 46" 0.57™ 0.97°* 0.538 0. 68 0. 64" 0. 90"
50 2.74% 0.63" 3.50" 0.93°% 4.21* 0.92°% 0.80%* 0.69°* 0.59* 0.76"*
60 2.56"* 0.49™ 0.47°* 0.28°" 2.61° 0. 028" 1.15% 0.44" 0.35% 0.19°®
70 2.39° 1.60™ 1.56% 0.434" 1.01% 0. 40" 1. 494 0.16" 0.11 0.20
80 4,45 2.72°" 0.15% 0. 344 0.52% 0. 14" 1.24°% 0.31" 1.30" 0.56®
90 1.31°8 1.83% 4,15 0.334P 1.13% 0.23°8 1. 691 0. 434 1.25% 0.334"
100 1.88% 1.95% 2.30°* 0.41" 0.71°* 0.371 1.37<% 0.37° 121" 0.28"
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Ko ££0.053 ~0.250 mm i 2 A F K, Bk 80 ~
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A LB DT Bk 3 fe K5 S #F 2 F L, 7E 0 ~50 em +
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2.6 ARMEFAN LELERIZE LRI

KT 0.25 mm KRR H SRR 3 IR
Ao U2 AR B T 4 R4 g Bk - A5 44 1Y
R W OBHE S S B0 A [ L A5 R RS E TR 4
PRI AN 3 B, bl 0, B £ = A,
HOLBRE R T 0. 25 mm AR FR M A R A & P 2 5
AR LA 3 AR Y R B R IR A e i
I AERR B B W R . SRR, AR
BIPE 0 L EBE R T2 BN, S5 AR E TR
WA o TS BR AL B IE R B R B9, KT 0. 25 mm

IKARPE R AR S i PR H AR U EAR Y
FH NI (20 ~ 30 em) , FFEAK (30 ~40 cm)
FRHETN (40 ~ 50 em ) , #K J5 % 7 B AR 8 35 (50 ~
100 cm) I 43 T8 4E BN AE S o 5 % BEBFVE M L, %o
BEASERE T 0 ~100 em + )2 K F 0.25 mm /K E i A
B A, RS T 0 ~60 em 2 (92 e A%
AL B FEK T 0 ~30 em F160 ~100 cm 42
TR RS TAER . BV H A RS e AR bR
[AEAE—E 2550 LR G 2 VR A b, S ks i R 32
o 1 R IEES A R AR E v, HAE IR EEAE 50 em LA |

R3 BAMESEMITRLEENRERERHIE

Tab.3 Effects of conventional tillage and no-tillage on soil structure stability indexes

H 2B/ KT 0.25 mm KEMEF RK &7/ % -2 i B AR/ mm JUfA[ 72 B A%/ mm 53 T8 4 5

cm CK MG CK MG CK MG CK MG

10 54.91° 68. 31 0.63" 0. 80" 0.37"" 0. 484 2.35M 2,251
20 48. 02" 68. 33 0.65" 0.86 0.33"" 0.52" 2.56" 2,39
30 45.52°8 69. 84 0.57* 0. 66 0.28" 0. 41" 2.61" 2.398
40 44.61°* 46.22°* 0. 49" 0. 49 0.27" 0.27 2.46°* 2,510
50 36. 82" 67. 41 0.28°® 0. 71" 0.19°" 0. 42" 2.49°* 2.50M
60 42, 13" 49, 74" 0.31* 0.35 0.20* 0.22°* 2,55 2. 5404
70 42, 73" 46.934 0. 40" 0.384 0. 245 0.234 2.50"* 2. 49M4
80 21.74°® 43, 72" 0.31 0.34°™ 0.18* 0.214 2.58" 2. 420k
90 41,714 40.03°* 0.29°* 0.29% 0. 17 0.19* 2.71* 2.57%
100 21.73°® 40. 74°* 0.22" 0.38°* 0.15* 0.224 2. 60" 2,58

27 TEEMBENERSARANEARGERSE

MRk A 53 18 X 5 47

SEY i & EH 42 ( Mean weight diameter, WMD) |
JUAA] 3 34 B 42 ( Geometric mean diameter, GMD ) % 43
JE 4t %5 ( Fractal dimension, D) ¥ G815 Jz Wt + 45 49 45
e, SRR R AR/ 2+ 06
BLR 5 it 6 A BIL B 5 B S R 9 AT SR A AT
BILHk 5 8 F1YE A LBk & & 2 18] A7 78— € 1Y A5G

Ph e 4 Fron. &4 FrnfJL, WMD 5K T 2 mm,
0.5 ~2.0 mm ARG S s+ BA YIRS R G5
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Tab.4 Correlation analysis among soil structure stability index and different particle sizeaggregates and
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