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Characteristics of Cropland Topsoil Organic Carbon Dynamics Under Different Conservation Tillage
Treatments Based on Long—term Agro—ecosystem Experiments Across Mainland China
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Abstract; Conservation tillage (CT )has become one of the most important measures of sustainable agriculture development, and it is a rela—
tively new concept but widely adopted in China and has considerable benefits. In this paper data of topsoil soil organic carbon (SOC )in long—
term field experiments of China from publications available from 1979 to 2008 was collected to summarize and analyze the dynamics of SOC.
The data set comprised of 88 observations (51 and 37 from dry croplands and rice paddies, respectively )of SOC under different conservation
tillage measures at 59 experiment sites (31 for dry croplands and 28 for rice paddies )across 18 provinces of mainland China. The soils repre—
sented by the experiments covered 12 dominant types of cropland soils from China. The relative increase in SOC content was analyzed with
respect to initial SOC stock, and rice paddies and dry croplands soils were compared. This analysis was done for 2 different categories of
long—term conservation tillage : no—tillage (reduced tillage Jand straw mulching.

An overall increase in SOC was projected for both types of croplands, with a relative annual increment (RAIL g-kg™+a™)of -0.30~0.75
(0.21 on average )for dry cropland soils, and —0.20~2.71(0.51 on average ) for rice paddy soils. Initial and final SOC values in rice paddies
were higher significantly than that in dry croplands, and rice paddies can enhance SOC accumulation than dry croplands. Enhanced SOC ac—
cumulation was much higher under straw mulching than that in no—tillage and reduced tillage. Comprehensive conservation tillage( no-tillage
with straw mulching )contained carbon sequestration durations of 27 and 23 years for rice paddies and dry croplands, respectively.

Conservation tillage is a key technique of sustainable agriculture, and carrying out research of application and extension of conservation
tillage in China is of profound significance. It is necessary to strengthen the study for improving crop productivity, enhancing SOC accumula—
tion and change the traditional idea of farmers so as to accelerate the application of conservation tillage in China.
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Figure 1 Site distribution of long—term tillage i;ripériments studied
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Table 1 Distribution of experimental sites and samples with
long—term conservation tillage

» FHRW A Samples
Crﬁ;frig ?ygpe Nufl%fif%%ite Ff/a l\"[ean yﬁﬁ RATIE EEI.
urations  No-tillage Straw mulching
EH 28 9.445.0 12 25
B 31 9.3+6.3 16 35
B 59 9.9+5.8 28 60
SOC(g-kg™)=0.58xSOM(% ) (1)
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Table 2 Topsoil SOC content(g+kg™)in long—term conservation
tillage experiments

4% HEH %I H& Control A3 Treatment
Cropland type 50C, soc, s0c,
fHH 13.02+£5.18Ba  14.15+5.44Aa 17.84+6.15a
it 9.29+5.53Bb 10.01+5.36Ab 10.72+5.66b
JYINE SIS 11.43+5.88B 12.33+5.91A 13.78+6.76

AR KRS FRRA MBI B EE L5, NS FRR
7N AN B B 2 2 P22 57 (P<0.01)

Different capital letters in same line mean difference with monitoring
periods at P<0.01. And lower characters in same column mean difference
between rice paddies and dry croplands at P<0.01.
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Figure 2 Cropland SOC distribution of conventional tillage
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Figure 3 Final SOC distribution of conservation tillage
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Table 3 Relative annual increment (g-kg™+a™)of SOC with
long—term conservation tillage

AR 2R s PR ELLIE Conservation tillage treatments
Cropland types Control gk FEFFA H Ak

FEH  0.15:026a  0.51x0.51a
S 0.08+020b  0.21:0.24b
BEAEE 0112023 0.33:035
HAFRE FRFORA R R BRI B W25, T/
By 0N RS H A S A B 2 22 5 (P<0.05).

Different capital letters in same line mean difference between the

0.65+0.88aA 0.10+0.29aB
0.17+0.18bA  0.04+0.11bB
0.38+0.48A  0.06+0.18B

treatments at P<0.05. And lower characters in same column mean difference
between rice paddies and dry croplands at P<0.05.
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Figure 4 Relative annual increment of topsoil SOC with different conservation tillage
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Figure 5 Correlation of absolute RAI values and monitoring durations with long—term conservation tillage
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Figure 6 Correlation of relative annual increment of SOC and initial SOC content
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RS, Huggins BFSTIN R, JEHARY SOC 1K,
BT 5 2 BB A ST e Bk e ) [ B S5,
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xR BERR E A R, TR B S B T m 1
BEfRF . Huggins* &I, 4 H LA WR I3 AL
HHWIGRKE XTI B K, BRI HEBHERT LA
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Appendix long—term conservation tillage experimental sites used in this study
RIS UG 5 Site + 3287 Soil type YE¥I 248 Crop system BHEALFE Tillage WasmiEst &) Duration SCHk Literature

ZREL KR+ BB XtHE , FEFFIE H 1987-1995 [49]
dex ¥t ZNE-BEXK XTHE, Gk 1978-1987 [50]
E[p-y= Wt ZNE-HEK Xof B, RS FFIE H 19902004 [51]
Hift e BHEL INE-BiE TR, Sk, AR H R G 2001-2006 [52]
I HEET KAE+ RAE-MEAE ot R, Gt 2003-2006 [53]
bEE| v e Wt INE-FK R, sk, Bk, e 1991-1999 [54]
LK Wt ZNE-HEK Xof B, RS FFIE H 1981-2004 [55]
TA6ZER ¥t INE-FK Xt RE L FEFFIE H SR 2001-2005 [56]
TA6ZER ¥t NE-FEXR TR, Gk, 2001-2006 [57]
Ak eyt INE-EK Xof B, RS FFIE H 1995-2002 [58]
bOp[A=E 4 #+t INE-F K it e FEFT IR H 1990-1998 [59]
TR F Wt ZINE xtHR, D, bk 1999-2004 [60]
BRI 853 K&y B+ pN= R, DB, ek 2002-2005 [61]
B2y AUt g7 F-#-5 Xof B, RS FFIE H 1979-1994 [62]
Loy il B+ FXRUNEIRE wof R, G 1986-1998 [63]
WKy KFE+ K- Xof B, RS FFIE H 1986-2001 [64]
TS KFE+ K-k Xt BR, R FTE H 1986-2001 [64]
WIRE AR E4R: INE-EK Xof B, RS FFIE H 1990-2001 [65]
i o/ SUn KR+ Fk-KFE Xt B8, REFFIR H 1986-2001 [64]
WrRX KR+ H-TE-HE XtHE , FEFFIE H 1986-2001 [64]
Rk Kigt fE-fa-He Xt R, FEFF IR H 1986-2001 [64]
BRERRM KR+ H-TE-HE XtHE , FEFFIE H 1986-2001 [64]
R Bt E N Xof B, RS FFIE H 1999-2005 [66]
FHHRA T Bt E% N YR, Dk 1980-1985 [67]
LA HE# KFE+ KFE-NE Xof B, RS FFIE H 1990-2001 [68]
TLARILAR KFEL IKFE-/NEE XFHE, Gk 2002-2005 [69]
TLHRRIL KFE+ IKFE-THZR Xof B, RS FFIE H 1987-2004 [26]
LI KAEL KRE-NE-TE IR, D, ek 1985-1996 [70]
TLFR KRS W+ KAE-/NE ot R, Gt 1983-1995 [71]
YLIMEYL KR+ BB S Xt B8, REFFIR H 1983-1997 [72]
LTwRAE ¥+ Liivid XtHE , FEFFIE H 1987-1998 [73]
T &4 KFEL EX Xt B8, REFFIR H 1978-1985 [74]
TR [ %/ XtHE , FEFFIE H 1997-2000 [75]
TTREE T+ FXR-KE Xt BR, R FTE H 1988-1994 [76]
LTREIE (7 FX-KE XtHE , FEFFIE H 1986-1995 [76]
B 7K #+t INE ot Gt 1994-1999 [77]
BeFE A P ¥+ INEE Xt B8, REFFIR H 1990-2000 [78]
Sy (R INE-EK Xof B, RS FFIE H 1977-2002 [79]
S ¥+ KNE-BEK Xt R, S FFIR H 1990-2002 [80]
a5 4 KFE+ INEE K FE-IKFE Xof B, RS FFIE H 1979-1993 [81]
EE KFE+ KRG/ Xt BR, R FTE H 1998-2001 (82]
)1 R KR+ K-/ TR, Gk, RS FTHE H 1999-2003 [83]
V1| RS KFE+ KRG/ Xt BR, R FTE H 2003-2007 [84]
Pyl %6+ E-mia XFHR, /D 1983-1986 [85]
)1 5 BH KFE+ KRG-/INZEZ Xt BR, R FTE H 2003-2007 [84]
P KR+ K-/ XTHE, Gt 1992-1999 [86]
poJIeEE B KFEL KRE-NE-TE SR FEFFIE H 1996-1999 [87]
e N KE+ INE Xof B, RS FFIE H 1991-2004 [88]
WL Z A< A E TR HE Xt BR, R FTE H 2000-2003 [89]
A KFE+ INEE KK FE Xof B, RS FFIE H 1983-1997 [90]
IR KFE+ IKFE-THZE Yo, Sk, A TR H 1990-2004 [91]




