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Fig. 1  Distribution map of the conservation tillage field experiment sitesin China
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Table 2 Relationship between experiment period and relative change rates of SOC
e e SOC AH XA A i 4 95% B {5 X ]
A i Zeil FRAE Relative change rate of SOC 95% confidence interval
Tillage Group Sampling number o
(gkg™a™") T PR Lower limit [- FR Upper limit
pp
(gkgta™)y—————
BHPEAE + B FF All 65 0.26 0. 04 0. 49
it H <5a 53 0.33 0.16 0.50
CTS >5a 12 0.16 0.08 0.23
All 123 0.37 0.24 0. 49
R
<5a 87 0.35 0.21 0. 49
NT
>5a 36 0.24 0.10 0.39
All 115 0.48 0.34 0.63
Gk + BRI
<5a 84 0.53 0. 39 0. 67
NTS
>5a 31 0.31 0.19 0.45
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A META-ANALYSIS OF LONG-TERM EXPERIMENT DATA FOR CHARACTERIZING
THE TOPSOIL ORGANIC CARBON CHANGES UNDER DIFFERENT
CONSERVATION TILLAGE IN CROPLAND OF CHINA

Tian Kang'®  Zhao Yongcun'?' Xing Zhe'® Sun Weixia' Huang Biao' Hu Wenyou'
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 University of Chinese Academy of Sciences, Beijing 100049, China)
(3 Long Ping Branch, Central South University, Changsha 410125, China)

Abstract Conservation tillage of farmlands is very important to soil building, guarantee of food security and miti-
gation of global warming. A total of 303 sets of field experiment data collected from 157 long-term (1980—2012) con-
servation tillage experiment sites for meta-analysis to characterize quantitatively transformation of SOC ( soil organic car-
bon) in the topsoil (0 ~15¢m for paddy and O ~20cm for upland) of farmlands under conservation tillage. Results show
that the practices of conventional tillage plus straw incorporation ( CTS) , no tillage (NT) , and no tillage plus straw incor-
poration ( NTS) significantly increased SOC content in the topsoil with a relative change rate (RC) being 0.22, 0.35,
and 0.52 g kg 'a”', respectively, as compared with the practice of conventional tillage (CT). The effect was more sig-
nificant in paddy fields than in uplands and in farmlands under the double cropping system than in those under the single
cropping system. It seems, however, that SOC accumulation and its amplitude is not fully related to the initial content of
organic carbon in the soil. The SOC increase rate in short-term field experiments ( <5a) is about 1.75 times as high as
that in long-term ones ( >5a). It is, therefore, possible to overestimate SOC sequestrating potential of the conservation
tillage practices just based on short-term field experiments.

Key words Conservation tillage; Cropland soil; Meta-analysis; Long-term field experiments; Dynamics of soil or-

ganic carbon
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