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Table 1 Average contents of soil organic matter (SOM ) in each province, autonomous region, and municipality

B AR B i » I st S S iy RS -
i 20084 e 3+ i 7 Gt S £ - .
“i 0 g PEAOURE BN SRR YA B AL
Provinee oy o HERTRESER T BRI ARS RO
m ) e 7 m?) " ) )
(gkg) 7 fREs®" (gkg) 1 (gkg™)
It 5 Beijing 23.2 30 568 13.78 3.40 50.7 14.8 -1.02
KiETianjin 44.1 32 676 18.44 4.75 55.6 15.0 3.44
4t Hebei 631.7 687 962 15.93 4.69 751.8 12.6 3.33
P32 Inner 714.7 423 086 24.12 19.90 727.9 20.1 4.02
Mongolia
1117 Shanxi 405.6 35 874 13.88 6.43 521.5 11.0 2.88
11 % Shandong 751.5 228 241 13.74 4.95 853.3 9.8 3.94
g Henan 792.6 732 982 15.83 3.95 895.5 12.5 3.33
iT FLiaoning 408.5 47 044 17.25 7.20 450.7 15.2 2.05
H HJilin 553.5 497 533 26.15 12.86 536.2 26.1 0.05
BRI 1183.0 885 600 40.43 15.19 11545 37.5 2.93
Heilongjiang
¥ Shanghai 24.4 13813 26.47 8.66 2.3 22.7 3.77
T3 Jiangsu 476.4 263 160 20.16 5.86 548.3 16.0 4.16
#iIT Zhejiang 192.1 126 124 27.82 8.27 237.8 27.3 0.52
.76 Jiangxi 282.7 117 073 30.12 4.08 349.9 25.8 4.32
L Anhui 573.0 585 733 21.64 8.18 622.5 16.1 5.54
Y% Fujian 133.0 93 722 26.36 7.09 134.3 23.9 2.46
W4t Hubei 466.4 430 316 22.61 7.54 501.5 21.9 0.71
IR Hunan 378.9 634 286 33.87 12.54 351.3 29.4 4.47
] 7§ Guangxi 421.8 261 433 30.91 9.66 256.5 26.7 4.21
] %4 Guangdong 283.1 210 492 24.02 7.89 284.4 22.7 1.32
# i Hainan 72.8 23 225 18.79 8.79 99.0 18.7 0.09
P JI|Sichuan 594.7 622 013 22.95 11.22 1114.1 18.6 4.35
T FEChongqing 223.6 170 806 19.19 6.56 — — —
Z: R Yunnan 607.2 242 085 32.94 15.66 462.8 30.1 2.84
St M Guizhou 448.5 335719 35.37 14.46 373.2 31.0 4.37
P Tibet 36.2 16 750 27.25 14.50 45.4 26.9 0.35
B P Shaanxi 405.0 264 328 14.84 5.92 555.6 10.9 3.94
HilrGansu 465.9 163 959 14.34 4.82 552.8 14.8 -0.46
T H Ningxia 110.7 65 593 13.61 5.98 203.8 9.8 3.81
T Qinghai 54.3 34 151 23.64 9.67 62.0 24.7 -1.06
¥ Xinjiang 412.5 190 736 16.64 8.81 407.9 16.4 0.24
4 [ National 12 171.6 8 467 083 24.65 13.53 13 162.7 19.8 4.85

. Cultivated area of 2008, @Sample number of the soil testing and formulated fertilization, @ Average content of SOM
during the soil testing and formulated fertilization, @Standard deviation of SOM during the soil testing and formulated fertilization,
(®Cultivated area of the second national soil census, ®Average content of SOM during the second national soil census, (DChanges of

SOM during the soil testing and formulated fertilization and the second national soil census
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Table 2 The proportion of SOM rating in plow layer during the soil testing and formulated fertilization and the second national soil survey

S R R A B2 A LB A SRR o5 B TR RR LE 4] I L BE 7 AT B2 A HLT & B A SRR Ay AR AR L]

Ay Proportion of SOM rating in cultivated area during the second  Proportion of SOM rating in cultivated area during the soil
Province national soil survey ( % ) (8 testing and formulated fertilization ( % )
>40"”  30~40 20~30 10~20 6~10 <6 > 40 30~40 20~30 10~20 6~10 <6
Jb 5t Beijing 0.73 2.57 8.51 58.48 18.70 4.03 0.00 0.00 1.19 82.63 16.18 0.00
KHTianjin 0.36 0.73 6.33 78.91 12.53 1.13 0.00 2.97 27.86 69.18 0.00 0.00
¥ Jt Hebei 0.94 1.49 4.94 45.32 38.82 6.41 0.01 0.37 18.02 71.47 9.42 0.72
M5 Inner 12.75 5.81 13.54 47.70 19.02 0.85 19.54 5.83 12.79 39.41 17.35 5.09
Mongolia
11175 Shanxi 0.65 1.13 5.38 32.20 41.28 19.36 0.00 2.21 13.83 53.62 22.24 8.10
111 4<Shandong — — 0.54 31.71 54.92 12.83 0.14 0.64 8.47 69.52 18.71 2.52
14 Henan 0.31 0.65 4.87 52.48 35.39 6.30 0.00 0.01 14.98 79.38 5.63 0.00
il T Liaoning 1.40 3.30 15.91 47.40 26.66 5.33 1.10 3.45 20.98 63.97 8.78 1.72
T HRJilin 12.36 12.03 34.80 38.02 2.72 0.06 11.07 15.20 38.16 32.40 3.18 0.00
Bt 53.22 21.91 17.00 5.13 0.62 — 4415 29.18 21.48 5.06 0.09 0.03
Heilongjiang
I 1#Shanghai ~ 10.97 16.69 44.98 25.51 1.71 0.12 6.96 28.91 37.34 26.76 0.02 0.01
7.7 Jiangsu — 4.55 19.35 53.43 18.45 4.21 0.16 6.08 39.41 54.16 0.18 0.02
Wil Zhejiang 16.80 26.90 30.50 22.10 3.03 0.67 7.90 33.11 38.63 19.71 0.65 0.00
YLV Jiangxi 6.93 21.72 46.19 22.45 2.16 0.55 0.45 51.03 46.22 2.29 0.00 0.00
LA Anhui 0.78 2.64 16.66 64.74 14.08 1.11 2.97 11.82 34.23 48.25 2.29 0.43
fi#Fujian 7.62 18.81 38.10 25.07 7.19 3.21 0.00 32.44 46.73 20.35 0.32 0.16
1t Hubei 5.87 13.31 34.65 38.37 6.18 1.61 1.42 16.08 41.54 38.80 2.14 0.02
151 Hunan 16.98 31.37 32.55 15.81 2.71 0.59 27.06 32.61 27.89 11.82 0.52 0.10
J” P4 Guangxi 4.70 16.73 38.30 29.15 7.27 3.84 16.95 33.02 38.03 11.61 0.39 0.00
J”#<Guangdong  10.65 22.40 39.64 22.38 4.57 0.37 2.24 21.10 44.29 29.19 3.13 0.05
1§ 7 Hainan 3.74 10.51 25.46 36.16 14.92 9.21 1.61 9.89 28.76 43.01 11.60 5.13
P4)I[Sichuan 2.73 5.80 27.46 48.63 14.74 0.65 7.61 14.98 31.16 37.91 7.13 1.21
K Chongaing  26.44 21.75 32.21 14.31 3.42 1.87 26.32 24.09 29.81 17.14 1.98 0.65
o Yunnan 27.14 25.78 29.12 15.20 2.22 0.54 30.92 27.59 30.07 11.12 0.30 0.00
Ht M Guizhou 23.37 15.47 25.03 26.38 8.36 1.16 14.61 13.76 34.96 35.84 0.84 0.00
VUK Tibet 0.49 1.46 4.86 35.59 31.71 25.89 0.22 2.01 13.88 63.52 17.71 2.67
% P54 Shaanxi 3.06 3.26 11.17 43.17 33.73 5.44 0.00 0.00 13.19 67.62 19.20 0.00
H it Gansu 0.42 1.10 4.36 46.31 34.58 13.23 0.11 1.06 11.74 56.65 20.57 9.88
7 X Ningxia 18.37 13.52 22.29 35.71 9.64 0.47 7.25 13.48 38.16 37.87 2.82 0.41
HiFQinghai 5.53 3.86 14.02 41.61 26.10 6.77 3.22 3.62 15.38 59.92 15.14 2.73
BRG] 9.18 10.91 21.62 36.65 16.58 4.59 7.80 14.55 27.31 42.01 6.95 1.39
National average
e 1) RITEEE LA PRI Y, ¢ ke's Fh “—7 $5I8dENote: 1) The data of this line refer to the classification of
SOM, gkg™; Thetable “—” means no data
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Variation of Soil Organic Matter Content in Croplands of China over the Last
Three Decades

YANG Fan' XU Yang' CUI Yong' MENG Yuanduo' DONG Yan' LI Rong' MA Yibing®
(1 National Agricultural Technical Extension and Service Center, Beijing 100125, China )

( 2 Institute of Agricultural Resources and Regionl Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China )

Abstract [ Objective] Soil organic matter ( SOM ) is an important indicator of soil fertility, and
also the basis for carrying on build-up of cropland quality and scientific fertilization. Based on the data of
the project of soil test based fertilization and the Second National Soil Survey in 2005-2014, analysis was
performed for variation of soil organic matter in top soils of the croplands of China. The objectives of the
present study are (1) to report current status of SOM in the croplands of China; (2 ) to explore changes in
SOM content in the croplands of China over the last three decades in nationwide; and (3 ) to discuss causes
of the changes. [Method] In this paper, the data of SOM in croplands were cited from the Soil Survey Data
of China and Soil Fertility of China, covering a total of 131 627 000 hm” of croplands and the data of the
national soil test based formulated fertilization project from the “Basic Nutrient Dataset of the Soils under
the Project of Soil Test-Based Formulated Fertilization” covering a total of 8 467 083 data points. As a total
of 2 948 agricultural counties ( district or city ) and farms participated in the project, covering a total of
121 716 000 hm? of croplands calculated according to the data of cropland area by the end of 2008 published
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by the National Statistics Bureau of China. The distribution of soil sampling sites of the project of soil test-
based formulated fertilization was consistent with the data of cropland distribution at the end of 2008,
covering 66 700 m2 ~ 133 400 m? (on average ) in plain areas, 20 010 m®~53 360 m? in hilly areas, and
6 670 m® ~ 13 340 m? of vegetable land All soil samples were collected from topsoil ( mainly O ~ 20 cm for crop
field and 0 ~ 30 cm for vegetable field ) in autumn after crops were harvested. Contents of soil organic matter
were measured with the oil heating and potassium dichromate-volumetric method. A total of 8 467 083 soil
samples were collected nationwide. The data of the soil-test-based formulated fertilization were mathematical
means of the soil samples for each province. The massive data bases acquired from the project of soil test-
based formulated fertilization and the second national soil survey were analyzed for variation of soil organic
matter content in cropland of the country over the last three decades. Based on the data of soil organic matter
contents in the croplands of the Second National Soil Survey, the croplands could be sorted into six grades,
ie.>40gkg", 30 gkg ' ~40 gkg", 20 g kg ~30gkg!, 10 gkg'~20gkg™", 6 gkg'~10 g kg and
<6 g kg™ [Result] Results show that the average content of soil organic matter in plough layer of the country
is found to be 24.65 g kg™, with the highest in Heilongjiang province being 40.43 g kg™ and the lowest in the
Ningxia Hui Autonomous Region being 13.61 g kg™, and 4.85g kg™' or 24.49% higher than the average of the
second national soil survey. The content of soil organic matter in the croplands of the grade of 30 g kg™ ~ 40
g kg™ increased by 3.64 percentage points, in those of the grade of 20 g kg™ ~ 30 g kg™' by 5.68 percentage
points, and in those of the grade of 10 g kg™' ~20 g kg™ by 5.36 percentage points, but in those of the
grade of > 40 g kg™! decreased by 1.38 percentage points. In most provinces or regions, soil organic matter
increased or remained almost unchanged in content over the past three decades, but in Beijing and Qinghai,
it was found to have been decreased slightly. The increases in content of soil organic matter in the plough
layers of the country could be attributed to the farming practices of straw incorporation, zero or minimum
tillage, and application of organic and green manures. Also, leaving crop stubs in the field is an important
practice increasing soil organic matter content. [ Conclusion] The average content of soil organic matter in
the plough layers of different croplands in China is found to be 24.65 g kg™'. Most of the croplands have been
varying in the range from 10 to 30 g kg™', and exhibiting a rising trend in soil organic matter content over the
past three decades, although in some regions croplands originally high in soil organic matter content have
decreased somewhat. So the content of soil organic matter in the plough layers will keep on increasing with
increasing organic matter input into the croplands in future.

Key words Soil organic matter; Soil survey; Cropland; The project of soil test-based formulated

fertilization; China
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