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1 HEESEHERERESSHE
Fig. 1 Cultivated land area of Hunan and distribution of sampling points
5 2
(R)
() R
S
[2]
(6)
71 0~ 20 cm pH
20 ~ 100 cm [5-7)

f(x)=a+bx (1 30

f(x)=a+blnx 2 21

f(x) — aebx (3) O ~ 20 cm

f(x)=a+b/x (4) 8 ~66.1 gkg
f(x) = o 5) 30.43 g/kg =20 g/kg
@) (pH 88.8% =30 gkg 444% 20 g/kg 11.2%
20 ~ 100 cm 3.9~419 gk
) ox s
(cm) a 11.91 g/kg 6 ~
b 19.9 g/kg 77.7%( 1 2)
" 4 0~20cm
Cora =| L(CxT) ¥ Joepin f) |/ (6) 27.52 g
C, ; T, ; 20 ~ 100 cm 12.17 g/kg
100 cm  n: (0 cm) (depth(n) 69.2%( 2 3)
depth(n) d f(x):
SPSS 0~20cm

13.0 ArcInfo9.2 (P<0.05) 30
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Table 1 Current status of soil pH, SOM and soil nutrient contents
(0~20cm) (20 ~ 100 cm)
(%) (%)
pH 459 ~8.18 5.86 1.11 18.97 4.46 ~8.31 6.72 0.99 14.69
(g/kg) 8.0 ~ 66.1 30.43 11.83 38.88 3.9~419 11.91 8.27 69.41
(g/kg) 0.54 ~3.52 1.79 0.53 29.69 0.37~2.31 0.82 0.40 48.57
(g/kg) 0.17 ~0.95 0.56 0.18 32.38 0.20 ~0.89 0.44 0.18 41.32
(g/kg) 7.5~325 17.13 4.98 29.09 6.8 ~35.0 17.17 5.50 32.05
(mg/kg) 35.0~283.0 146.67 43.49 29.65 15.0 ~155.0 56.48 31.89 56.47
(mg/kg) 2.53~92.20 17.01 15.51 91.21 1.90 ~ 29.90 8.20 6.29 76.74
(mg/kg) 30.0 ~330.0 90.07 56.97 63.25 23.0 ~ 340.0 65.76 49.67 75.54
x2 TRENRZEN R(g/ke)
Table 2  Classification of SOM content
0~20cm 20 ~ 100 cm
(n) (%) (%) () (%) (n) (%)
40 10 18.5 7 10.3 1.9 2 2.9
30 ~40 14 25.9 19 27.9 2 3.7 3 4.4
20~29.9 24 44.4 31 45.6 2 3.7 3 4.4
10~19.9 5 9.3 11 16.2 19 35.1 25 36.8
6~9.9 1 1.9 0 0 23 42.6 22 32.4
6 0 0 0 0 7 13.0 13 19.1
#3 FIRTEELERLTEpHE. BIRRFISEFHITER
Table 3 Information of soil pH, SOM and soil nutrient contents of 2™ soil survey
(0~ 20 cm) (20 ~ 100 cm)
(%) (%)
pH 4.50 8.49 6.23 0.95 15.27 3.53 9.28 6.06 1.19 19.71
(g/kg) 10.81 55.27 27.52 8.87 55.57 1.63 50.84 12.17 9.65 136.72
(g/kg) 0.88 2.93 1.52 0.41 27.16 0.15 2.29 0.76 0.37 49.21
(g/kg) 0.18 1.58 0.52 0.23 44.44 0.11 0.97 0.39 0.18 46.28
(g/kg) 7.37 26.51 16.67 4.93 29.58 3.01 28.79 16.32 6.09 37.34
(mg/kg) 71.13 243.69 128.94 38.96 30.22 13.67 162.86 58.98 37.40 63.40
(mg/kg) 0.59 21.00 6.85 4.06 59.34 0.07 6.71 2.94 1.84 62.60
(mg/kg) 11.35 163.91 80.55 28.86 35.83 2.70 117.68 46.75 21.54 46.06
2.91 g/kg 10.6% 0.4% 2.2
20 ~ 100 cm 044 ~
(P<0.05) 30 0.26 g/kg 5.03 g/kg 0.63 ~ 2.63 g/kg
0 ~ 100 cm () (1 0~20cm 20~100 cm
1.79g/kg  0.82 g/kg( 1)
0~ 100 cm 30 0~20cm
15.61 g/kg 15.24 g/kg 30 1.52 g/kg
0.37 g/kg (P<0.05) 1.79 g/kg 0.27 g/kg
[7-8] (P<0.05) 20 ~ 100 cm 0.76 g/kg
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0.82 g/kg (P<0.05)
0~20cm
128.94 mg/kg 146.67 mg/kg
17.73 mg/kg (P<0.05) 20 ~ 2.4
100 cm
58.98 mg/kg 56.48 mg/kg 0~
100 cm 40% ~ 80% 12
73.75 mg/kg 74.52 mg/kg 1.04% 30 g/kg
(P<0.05) 2 g/kg 10 ~ 20 g/kg ¥
el 0 ~20 cm
1981—2008 20 ~ 100 cm 16.67 g/kg
60% 16.32 g/kg(  3) 0 ~20 cm
17.13 g/kg 20 ~ 100 cm
[9-101 17.17 gkg( 1) 30
(P<0.05)
50 mg/kg 20.4% 50 ~ 99 mg/kg
30 44.4% =100 mg/kg 352%( 4)
30 0~20cm
2.3 20 ~ 100 cm 9.52
mg/kg  18.51 mg/kg (P<0.05)
x4 HEEAARNKHIIERWBSRIFER
02~1.1 g/kg 02~5.0 Table 4 Classification of available soil potassium in typical
a/kg 4] 0~ croplands in Hunan Province
20 cm 0.18 ~1.58 g/kg
0.52 g/kg 20 ~ 100 cm (me/ke) @ ™ @ ™
0.11 ~0.97 g/ke 0.39 g/kg!"( 200 2 37 ! Lo
3) 0~20 cm 20 ~ 100 em 150 ~ 200 4 7.4 2 3.7
100 ~ 149 13 24.1 3 5.6
0.56 g/kg 0.44 g/kg( D 50 ~99 24 44.4 23 42.5
0.04 glkg  0.05 grkg 30 ~ 49 11 20.4 2 40.7
(P<0.05) 30 0 0 3 5.6
0~20cm
0.59 ~ 21.00 mg/kg 2.5
6.85 mg/kg 20 ~ 100 cm
0.07 ~6.71 mg/kg 2.94 mg/kg(
3) 0~20cm pH
2.53 ~92.20 mg/kg 17.01 mg/kg pH [13)
20 ~ 100 cm 1.90 ~29.90 mg/kg 5
8.20 mg/kg( 1)
30 0~20cm 20~100cm
10.16 mg/kg  5.26 mg/kg 1 5
51.9%
48.1%

87% 13%
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x5 HMEEHARETIRpH HL

Table 5 Classification of pH in typical croplands in Hunan Province

(n=68) (n=154)
(0 ~20 cm) (20 ~ 100 cm) (0 ~20 cm) (20 ~ 100 cm)
4.5 0.0 11.9 0.0 1.9
4.5~5.4 16.4 19.4 51.9 11.1
5.5~6.4 56.7 29.9 25.9 25.9
6.5~7.5 11.9 32.8 7.4 38.9
7.6~8.5 16.4 6.0 14.8 22.2
8.5 0.0 1.5 0.0 0.0
(%)
pH C 3
2) 0~20cm 20 ~ 100 cm
56.7% 1.79 0.56 17.13 g/kg
62.7% 30 0.82 044 17.17 gkg
0~20cm
6.23 5.86( 1 3) 17.8% 77% 28% 79% 12.8% 5.3% 20~100cm
(P<0.05) 0~20cm
0~20cm 20~100cm
3) 30
[14]
[15]
(1] ;
( 1. ,
2000, 16(3): 1-5
) 2] : , :
3 [J1. ( ), 1999, 25(4):
378-382
3 M].
(1) (31 008 M]
0~ 20 cm [4] . [M].
20 ~ 100 cm 2007 , 2000
54 (5] . ( ) M.
30 0~20cm , 1994
[6] . 50
30.43 g/kg ( )[DI. : ’
20 ~ 100 cm 2009: 26-29
0~20cm [71 Yan XY, Cai ZC, Wang SW, Smith P. Direct measurement
of soil organic carbon content change in the croplands of
Chinal[J]. Global Change Biology, 2011, 17(3): 1 487-1 496
[8] Pan GX, Li LQ, Wu LS, Zhang XH. Storage and
0~ 100 cm

sequestration potential of topsoil organic carbon in China's
paddy soils[J]. Global Change Biology, 2004, 10(1): 79-92



590 45

[9] s , , , s . 30 : , 1993: 21
[J. , [13] . [M] . : , 1989:
2012, 44(1): 42-49 205-361
[10] , , s , , s [14] . M].
,2002: 203
[J]. , 2010, 42 (2): 190-199 [15] Guo JH, Liu XJ, Zhang Y, Shen JL, Han WX, Zhang WF,
[11] . M].2 [M]. Christie P, Goulding KWT, Vitousek PM, Zhang FS.
: , 1987: 485-486 Significant acidification in major Chinese croplands.
[12] s , . M]. Science, 2010, 327(5 968): 1 008-1 010

Current Status of Soil Fertility of Croplands in Hunan and
Its Change in Recent Three Decades

HU Rui-zhi', WANG Shu-wei**", LIN Jing-hui*?, ZHU Xiao-wu'
(1 College of Resource and Environment, Hunan Agricultural University, Changsha 410128, China; 2 State Experimental

Station of Agro-Ecosystem in Changshu, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China,
3 Changshu Agroecological Experimental Station, Chinese Academy of Sciences, Changshu, Jiangsu 215500, China)

Abstract: By analyzing soil property data resulting from the 2™ National Soil Survey and recent soil sampling campaign,
the current status of soil fertility of croplands in Hunan and its change trend in recent three decades were investigated. The results
showed that the average contents of soil organic matter (SOM) of 0-20 cm and 20-100 cm soils in 2007 were 30.43 g/kg and
11.91 g/kg, respectively. The contents of total nitrogen (TN), total phosphorus (TP) and total potassium(TK) of 0-20 cm and
20-100 cm soils in 2007 were 1.79 g/kg and 0.82 g/kg, 0.56 g/kg and 0.44 g/kg, 17.13 g/kg and 17.17 g/kg respectively.
Compared with the 2™ soil survey, SOM content and available nitrogen (AN) content of 0—20 cm soil horizon, TN, TK, available
phosphorus (AP) and available potassium (AK) contents of both 0-20 cm and 20-100 cm soil horizons increased significantly,
but soil of 0-20 cm acidified significantly.

Key words: Soil fertility, Soil organic matter, Soil nutrient contents
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