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Advances in effects of conservation tillage on soil
organic carbon stabilization
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Abstract To further investigate the effects of conservation tillage (CT) on soil organic carbon (SOC) sequestration,

the literatures related to SOC stabilization under CT in the field ecosystem were reviewed. The results indicated that CT

could not directly improve the stability of SOC itself. By changing soil physic-chemical properties and SOC molecular

structure, CT improved SOC stabilization and sequestration. Future research should focus on: 1) Investigating the

relationship between carbon input (sourced from crop straw) and SOC dynamics under CT; 2) Revealing the effects of

soil physic-chemical properties on SOC mineralization; 3) Figuring out the effects of conservation tillage on SOC

molecule structure and its influence on SOC stabilization.
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il . P, AR ST 43 Hriz Sk Yy 2000—2018 #H ¢
SCHR S & AR B AR PERRE T SOC pF 7€ AL Bl i A
A W ORI VR R R B ey 0 498 5 i AR 3 [0 kD
HERON 5 AL S LU S £ 37 v A A T e il A1 7%
TR AL EIS AR .

1 KEATEANBBEARES TEEWE
Ao SER

1.1 RETEFNKRRENL

SOC 1 Fa 2 2 PF-p A I A 33 1] A 9o HE 250 2R 19
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T N R e B o UL I PR e .
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(2 000~6 300 pm) N SOC H &3 BK . i /s #1844k
(<2 000 pm) HI Al fEJE SOC R iy — A FZ G T .
A 2EFWRAE<T2 000 pm (14 - B FURL UE — 25 4145
F UK AR TE 53~250 pm MY AR R SOC 7 fh ik 5 4
% A HERLARAE 250 ~2 000 pm () B SR AR, Hixt
SOC [ #7458 h Fa s - FBL I 45 R AE Sarker S50 1y

WEFE b IR A i T8 . (5 AT BF 5 A AR R B 4R
(E D, @RS RA - N e S Ll
RO G H T E— 2D Y ISR R . ZR G )
Hrml 0 Z2 50T 58N AR Z5 8 % SOC A7 4 B A 7
YRR SR T T AN [RDRL AT SR AR I SOC £27E fb L
WA G — AR

®1 FRANEIEARGCERTHLE

Table 1 Accumulative carbon mineralization of different size of soil aggregates mg/g
4 ik (<<2 000 pm) Fine aggregate LR
d A FHEVEY) <53 .m PBI% Ik /1N B I [ B 4k (>>2 000 pm)  B% ik
Soil type Crop <53 um (53~250 pm)  (251~2 000 ym) Coarse Reference
Aggregate Microaggregate =~ Macroaggregate aggregate

54 i - 1.90 2.50 2.80 - [23]
Acrisols
KA H IKFEH 2.44 3.17 3.21 3.70 [21]
Gleyic stagnic anthrosol N 2,06 9. 77 333 326 217
A+ KRE-/NE 1.72 1.45 1.36 [24]
Vertisol
i+ i 2.54 2.37 [20]
Haplic cambisol
-3 2.49 2.67
Mean

1. 72 FR<T250 pm H B EHfLH R,

Note: 1. 72 represents the carbon mineralization of <(250 pm soil aggregate.
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FREREDEMNIEME, IS SOC Wi fhk R 52 5%
ISR N R /B R (il RN 7
B R, SOC R fbaod 72 1 4 B K b2 3 42 O
RIRSE AFAEM R IR R . BREE A L b, 1
SRE TR AP A Mg®™ & n i SOC 4
SEALS A AR 2E v B An pH AR AL IR T
V55 RE MG 52 M 240 R AL i & = T B2 - SOC
faEAL . WA RGN pH., 8 &K & A
5V R ) - AR U W T A i e B R L

JE 5 SOC A k. woh, LHEmTE S L1
HAtb ot Z (i PLS. K F Ca %), Ft A 2 i + 3 A Hl
. WK, SOC &5 L n R g REME, 1L
b 7T 2 B 80 b Rl BE AR S R SOC F . £5
L5 HT . BT 28058 & AR 4R 8 05T 4 SOC
Fa b m b, (A SOC ¥ T & 1k iy + 1%
A2 PR TR ERE Y L XA AR R E— BT
1.4 BHNBRS FEMIERELNZ T

AR A HERY Py 3 Ak 25 T AT B & SOC RE b
B SRR, B4 5N SOC 4 1 45 1
Chne K Ak A 9 R R it R 45 HL AT 8RS [ 19 itk 43 1
SR X R E AR TTRR NS R BT R AT S AT
ZW . LLET B 9T I Sk - HE P K Ak A R R
AFREMN Y ARG AR E B ORI E Y S £
b JCHLRL T A 25 L e S B R A7 AE R
T R BN R R AR E AT L YR
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W BT R JE R A R B R I S W
AL i AR S IR AR OC . i AR 25 R R
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O S A R A BT I N L M G E R G BEAE L R
P AR B iR [ Bl 8 T S I X AR AR AR ) E B B
JUE H AT [ B B 53 05 2545 31 10 285 SR A7 AE — 5 il
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A g B E AR 5 0% e B VRSO A O BE <1 R WL RE AR 0 S8 AR AR T AZ e BF A . 40 2B i S 4R 3 T (L 880, jE 4R R S 1 1
The data of cumulative carbon mineralization sourced from literature [ 22,61-62,66]. The data of CO; emissions sourced from
literature [67-71]. The data of POxC (permanganate oxidizable organic carbon) sourced from literature [ 63,66,72]. The x axis
represents the ratio of the effect value of conservation tillage and traditional tillage. The values<C1 prove that conservation tillage has a
lower effect than conventional tillage. The solid lines represent the median and the dash lines represent the mean.
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Fig. 1 Effects of conservation tillage on soil organic carbon stability
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Fig. 2 Effects of soil physicochemical properties on SOC stabilization under conservation tillage
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