Soil Organic Carbon Changes for Croplands across China from 1991 to 2012
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Figure S1. Number of soil samples from 1991 to 2012 in China’s croplands.
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Figure S2. Correlation of bulk density with soil organic carbon (0-0.20 m depth) in China’s
croplands.
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Figure S3. Soil organic carbon density (SOCD) for (a) total crops, (b) grain crops and (c) cash crops
for different geographical regions in China’s croplands between the 1991-2001 and the 2002-2012.
NE (Northeast), NC (North Central), NW (Northwest), SE (Southeast) and SW (Southwest).
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Figure S4. Changes of soil organic carbon density (SOCD) for resampling sites under different soil
types for (a) total crops, (b) grain crops and (c) cash crops in China’s croplands between the 1991—
2001 and the 2002—-2012. NE (Northeast), NC (North Central), NW (Northwest), SE (Southeast) and
SW (Southwest).

* represents significant differences between the 1991-2001 and the 2002-2012.



Table S1. Estimated changes of soil organic carbon density (SOCD) for resampling sites between the
1991-2001 and the 2002-2012 from different geographical regions in China’s croplands.
Crop type Region? SOCD (Mg C ha)

1991-2001 2002-2012
Total crop NE 43.4124 2a 42.8422.5a
NC 11.3#4.1b 13.244.7a
NW 13.636.5b 15.247.0a
SE 15.635.7b 17.547.1a
SW 21.149.3b 23.619.6a
China 19.4+15.8b 20.9415.0a
Grain crop NE 41.2423.2a 40.6+21.7a
NC 10.934.32b 12.79#4.1a
NW 13.445.6a 14.345.7a
SE 14.835.5b 17.3%7.4a
SW 18.3%7.7b 21.449.2a
China 18.8+15.5b 20.5+14.7a
Cash crop NE 48.71+24.6a 47.9423.0a
NC 11.834.9b 13.745.3a
NW 13.7457.0b 15.647.6a
SE 16.745.8a 17.636.6a
SW 25.449.9a 27.149.2a
China 20.3+16.3b 21.5+16.3a

1 Regions used in this study are NE (Northeast), NC (North Central), NW (Northwest), SE (Southeast) and SW
(Southwest); 2 Different lowercase letters represent significant differences between the 1991-2001 and the 2002-2012.



Table S2. Estimated changes of soil organic carbon density (SOCD) under different soil types between the 1991-2001 and the 2002-2012
from different geographical regions in China’s croplands.

Region Soil type SOCD (Mg C ha')
(WRB reference soil group) Total crops Grain crops Cash crops
1991-2001 2002-2012 1991-2001  2002-2012 1991-2001 2002-2012
NE!? Phaeozems 53.0 48.5 49.3 42.2 58.9 57.4
Umbrisols 39.8 324 42.6 35.1 37.0 36.4
Regosols 16.4 18.1 16.4 18.1 - -
Chernozems 37.4 34.1 25.8 26.4 57.4 44.2
Anthrosols 30.9 42.4 30.9 42.4 - -
NC Fluvisols 11.6 13.8 11.8 12.6 14.0 15.4
Regosols 11.1 14.2 11.3 13.0 11.6 14.5
Luvisols 11.3 13.5 10.9 13.6 12.0 13.0
NW Cambisols 10.1 11.9 11.0 11.1 9.3 11.8
Kastanozems 15.9 15.5 13.7 15.3 18.5 15.2
Fluvisols 12.3 14.4 13.6 17.2 13.0 13.7
Calcisols 10.8 14.0 10.8 16.2 8.8 13.4
SE Cambisols 13.4 16.4 15.4 16.0 11.9 15.3
Fluvisols 13.1 15.7 12.2 16.1 13.6 13.6
Ferralsols 15.7 20.2 15.5 20.7 18.6 21.0
Anthrosols 16.0 15.8 14.8 15.4 18.5 17.3
SW Ferralsols 25.0 27.3 19.2 25.4 28.2 27.5
Humic Acrisols 22.3 28.6 21.9 25.9 27.3 30.3
Anthrosols 23.5 25.1 18.9 21.0 32.6 32.3

1 Regions used in this study are NE (Northeast), NC (North Central), NW (Northwest), SE (Southeast) and SW (Southwest).



Table S3. Comparisons of the estimated topsoil soil organic carbon stock (SOCS) in China's croplands.

Period Cropland area SOCS Changes in SOCS Method* References
(Mha) (Tg C) (TgCyrh)
1980-2000 118 - 15.6-20.1 Literature survey [1]
1980-2000 155.8 3890 23.6 Literature survey [2]
1985-2006 130 - 22.2-27.6 Literature survey [3]
1980-2007 130 3950 9.6 The second NSS and field measurement  [4]
1980-2000 153.9 5370 13 Modelling (ANN model) [5]
1981-2000 140-143 - 16 Modelling (DLEM model) [6]
1980-2011 130 4277 18.1 The second NSS and field measurement  [7]
1991-2012 154.7 3221 23.7 Field measurement This study

INSS, National Soil Survey; ANN, Artificial Neural Network; DLEM, Dynamic Land Ecosystem Model.
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