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(P>0.05)
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25.55% 1 20 80
pH 4.76
10%
pH 6.251%
>0.25 mm
10%
*1 HEREKEFERRELIREMHRITFE
Table 1 Descriptive statistics of rice yields and topsoil properties in Jinxian County
(%) * 1980
(t/hm?) 4.65 9.03 20.70 681+14la -
3.27 11.72 25.55 685+1.75a -
pH 4.37 5.35 5.13 4.68 £ 0.24 aB 6.18£0.73 A
4.32 6.14 7.97 4.77 £ 0.38 aB 6.33£0.73A
(g/kg) 25.57 45.15 18.58 3348 £6.22 aA 26.35+10.49B
21.24 45.64 17.28 34.73 £ 6.00 aA 2747+835B
(cmol/kg) 6.31 12.82 15.85 921+146a -
7.00 13.33 16.82 8.68 £ 1.46a -
(%) 25.10 61.71 23.78 4134+9.83a -
23.99 79.22 32.19 4383+ 14.11a -
(g/kg) 1.34 2.31 18.86 1.75£0.33 aA 1.51+046B
1.14 2.41 17.51 1.77 £ 0.31 aA 1.56£0.46 B
(g/kg) 0.50 0.92 18.84 0.69+0.13 aB 091+£024A
0.44 1.19 26.15 0.65+0.17 aB 0.84+£025A
(g/kg) 12.53 23.94 20.38 1541+3.14a -
10.82 31.71 30.32 1458 +4.42 a -
(mg/kg) 10.35 62.23 50.49 28.60 + 14.44 aA 8.02+4.38B
11.76 75.46 49.46 29.70 + 14.69 aA 355+ 1.87B
(mg/kg) 32.50 88.25 30.98 56.59 £ 17.53 aB 7143 £17.62 A
25.00 205.50 57.04 56.71 £32.35 aA 66.61 £22.83 A
(cmol/kg) 1.73 5.70 36.18 3.04+1.10a -
1.29 6.70 42.35 3.07t130a -
(cmol/kg) 0.28 0.95 34.00 0.50+0.17 a -
0.16 1.21 50.98 0.51+0.26a -
(g/cm®) 0.85 1.36 11.00 1.09+0.12a -
0.85 1.32 10.81 1.11£0.12a -
(%) 13.08 48.92 29.70 26.87+7.98 a -
17.24 40.60 21.53 2490+536a -
*(g/kg) 500.4 860.5 18.73 6653+ 124.6a -
475.5 904.7 15.53 649.9 £ 100.9 a -
“(g/kg) 915.5 995.6 2.45 974.0+239a -
885.6 995.6 2.90 968.1+28.1a -
* >0.25 mm (P<0.05)
(P<0.05) 1980 [8]
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Table 2 Correlations between rice yields and topsoil properties in Jinxian County
Yield pH SOM  CEC BS Ex.Ca ExMg TN TP TK AP AK  SBD Clay WSA
pH 0.03 1
SOM 012 022 1
CEC 045" 0.18 0.37" 1
BS 0.16 0.85" —0.17 028 1
Ex.Ca  0.27 076" 003 0637 0917 1
ExMg 0397 0657 002 0637 0777 0.83" 1
TN 0.09 -0.30" 095" 035" -025 -0.04 —0.07 1
TP 0.16 0.19 023 0.53"  0.08 0.27 0447 0.16 1
TK 045" 0.01 -0.14 031" 0.13 0.19 036" -0.14 0.07 1
AP -0.01 -0.04  0.19 024 -0.14 —0.01 0.15 0.18 0.79" -0.01 1
AK 0.21 067" —0.02 035 056" 0567 0657 -0.10 0377 005 0.18 1
SBD —0.34" -0.12 044" -058" —022 -041" -034" —041 -0.11 -0.13 0.09 -0.12 1
Clay  0.34 0.01 0.10  0.68" 006 030" 035 0.08 022 019 -015 023 -047" 1
WSA  0.21 0.07 0417 043"  0.09 0.25 0.20 035" 0.11 -0.03 -0.28" 0.11 -0.63" 057" 1
DSA 0.15 0.22 -0.01 035" 024 035 028 —0.04 028" -0.19 0.04 0.15 -029" 046" 0.27
* P<0.05 ( ) wE P<0.01 ( ) Yield SOM
CEC BS TN TP TK AP AK Ex.Ca Ex.Mg
SBD Clay WSA >0.25 mm DSA >0.25 mm
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Table 3 Rotated component matrix of topsoil properties in Jinxian County

F1 F2 F3 F4 F5

BS 0.954 0.042 -0.087 -0.133 0.027

pH 0.922 -0.016 -0.156 -0.019 -0.132

Ex.Ca 0.898 0.282 0.086 0.030 0.117
Ex.Mg 0.812 0.276 0.028 0.241 0.303

AK 0.733 0.079 -0.022 0.264 -0.013

Clay 0.048 0.900 0.011 0.038 0.178

DSA 0.192 0.694 -0.171 0.190 -0.432

WSA 0.106 0.669 0.447 -0.244 -0.051

CEC 0.344 0.631 0.341 0.359 0.340

SBD -0.229 -0.583 -0.531 0.137 -0.129

SOM -0.079 0.083 0.950 0.152 —0.065

TN -0.164 0.060 0.940 0.128 -0.052

AP -0.015 -0.170 0.096 0.944 -0.007

TP 0.210 0.220 0.106 0.893 0.017

TK 0.090 0.084 -0.114 0.021 0.933

4.07 2.74 2.49 2.12 1.35

(%) 27.13 18.24 16.58 14.13 9.03

(%) 27.13 45.37 61.95 76.08 85.11

( 4
(F2) 0.325(P<
0.05) (F5)
0.411(P<0.01)
(F1)
(r = 0.161) ( )

x4 HRBKEFEESERIBXRY

Table 4 Correlation coefficients between rice yields and common factors in Jinxian County

F1 F2 F3 F4 F5

0.161 0.325" 0.106 0.063 0.411"

P 0.260 0.020 0.459 0.660 0.003
( D
3 [12]

(D 19 ~155kg
[13]
20 80
[14-15] [5]
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Limiting Soil Factors on Rice Yield in Typical Area of
Poyang Lake Region, China

YAO Li-peng'?, HUANG Biao'", SUN Wei-xia'

(1 Key Laboratory of Soil Environment and Pollution Remediation (Institute of Soil Science, Chinese Academy of Sciences),
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Limiting soil factors on rice yield vary with the change in agricultural management. Identifying and analyzing
the main limiting soil factors on rice production under the current conditions play a key role on decision-making in rice
production management. 51 couples of soil samples and soil properties from Jinxian County in the Poyang Lake region, China,
were collected and analyzed. The estimation of crop yield in the same soil sampling site was also carried out. Based on PCA for
soil properties and correlation analysis between principal components and rice yield, the dominant limiting soil factors on rice
production were discussed. The results indicated that 1) soil potassium factor and soil physical structure factor were significantly
correlated with the rice yields as the two limiting soil factors with the Pearson coefficient of 0.325 (P<0.05) and 0.411 (P<0.01),
respectively; 2) under the waterlogged conditions, although soil acidification contributed to rice production insignificantly, the
leaching loss of base cations such as Ca’" and Mg®" caused by soil acidification could also affect the crop production; and 3) the
impact of soil gleying on rice growth was weakened with the improvement of drainage and irrigation facilities in the paddy.

Key words: Soil factor; Changing; Limiting factor; Rice yield; Paddy soil; Cultivation region for double-cropping rice in

Central China



