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Statistical Analysis of the Percentage of Soil Fertility Contribution to Grain Crop Yield and Driving Factors in
Mainland China

TANG Yong—hua', HUANG Yao'?

(1. College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China;2. LAPC, Institute of Atmo—
spheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: Based on the analysis of a mass of datasets extracted from published papers, we studied the statistical feature of the percentage of
soil fertility contribution( PSFC)to grain crop yield and established the quantitative relationship of PSFC against soil properties and geograph—
ical locations in mainland China. Three crops of rice, wheat and maize were involved. The objective of this study is to help local farmers make
an optimal decision on fertilization according to the quantified PSFC and thus mitigate agricultural pollution. The results indicated that the
spatial variation of PSFC for rice, wheat and maize followed a normal distribution in general. The values of mean and standard deviation of
PSFC were 60.2%+12.5%(n=121), 45.7%=+15.7%(n=91 ), 51.0%+19.7%(n=54 )for rice, wheat and maize, respectively. Pearson correlation
analysis suggested that PSFC for the three crops significantly correlated with local soil properties and geographical location in different re—

gions. On the basis of the PEARSON correlation analysis, statistical models of PSFC against soil properties and geographical locations were
developed by using stepwise regression for single rice and winter wheat in northern and southern China, early rice, late rice, spring wheat,
maize planted in spring and in summer, respectively. An analysis of residuals showed that the models could explain the observed datasets
quite well, suggesting the models could be employed to estimate the PSFC of crops on a regional scale.
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Figure 1 Spatial distribution of the experimental sites
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Figure 2 Frequency distribution of PSFC of three crops,(a)rice,(b)wheat and(c)maize
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Table 1 Correlation coefficient of PSFC against soil properties and geographical location

VER) SR DX Sk HCIT BEAKL (n)
LONG Lat Clay SOM TN Pa Ka TNxPa TNxKa PaxKa  TNxPaxKa

B | kvt 0.044 -0.609" 0.295 -0.219 -0.112 0.074 -0.003 0.003 0.007 0.210 0.146 19
[Eaps syt -0.033 0.085 0.272 0.009 -0.048 0.626™ 0.051 0.622" -0.028 0.574™ 0.508™ 40
FLAF 0.547" -0.395" -0.234 -0.176 -0.345 0.559™ 0.201 0.422° -0.098 0.497™ 0.424" 32
A -0.009 -0.035 -0.124 0.168 0.159 0.626™ 0.397 0.727 0.329 0.721™ 0.733™ 30
Sl -0.306 0.178 0.060 0.555" 0.370 0.374" 0.612" 0.432° 0.617™ 0.501™ 0.506™ 28
LY. -0.001 0.129 0.049 0.261 0.190 0.363" -0.024 0.236 0.105 0.197 0.141 37
FINAE -0.040 0.167 0.265 0.376" 0.389" 0.663™ 0.705™ 0.499" 0.479" 0.696™" 0.488" 26
EEES 0.433" 0.115 0.252 0.054 0.011 0.371 -0.385 0.318 -0.166 0.228 0.181 23
HEX 0.243 0.170 0.095 0.467" 0.319 0.505" 0.487" 0.474™ 0.476" 0.518" 0.495™ 31

T R e SRIISORAE P<0.05, P<0.01 1 P<0.001 25K R %
Note:*, *## *#*%* indjcate significant at 0.05, 0.01 and 0.001.
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Table 2 Statistical models of PSFC for different crops and significant test

YE 5 R0 X 5] g A SRR BIEEY &l FRUERIH R P FEAEL L EE
By Cy 118.9(+21.5) 0.000 <0.001 19 R*=0.605, P=0.003
TNxPaxKa 3.13(1.12)x107 1.869 0.013
TNxPa -0.47(+0.19) -1.667 0.026
Lat ~1.74(£0.54) -0.552 0.006
IR C 52.4(x1.7) 0.000 <0.001 40 R?=0.454,P<0.001
Pa 0.48(+0.09) 0.617 <0.001
Clay 0.22(%0.11) 0.249 0.047
LR Cy -157.6(£65.5) 0.000 0.023 32 R’=0.576, P<0.001
Pa 0.69(+0.21) 0.424 0.003
TN -6.67(+2.81) -0.294 0.025
LONG 1.92(20.57) 0.429 0.002
AR C, -5.97(£22.35) 0.000 0.791 30 R?=0.615,P<0.001
Lat 2.08(+0.80) 0.342 0.015
PaxKa 7.77(£1.18)x10° 0.870 <0.001
&N C, 12.8(26.6) 0.000 0.066 28 R*=0.470, P<0.001
Ka 0.14(£0.05) 0.452 0.010
SOM 1.23(+0.58) 0.349 0.043
A INE C -95.7(£39.1) 0.000 0.020 37 R?=0.442, P=0.002
PaxKa 25.21(+8.80)x107 1.196 0.007
TNxPaxKa —29.39(+8.46)x10° -2.032 0.002
TNxPa 2.21(+0.68) 1.080 0.003
Lat 3.66(+1.12) 0.544 0.005
SOM 1.3(+0.40) 0.640 0.002
FINFE C, 10.6(+7.6) 0.000 0.176 26 R?=0.638, P<0.001
Ka 0.18(+0.05) 0.504 0.002
Pa 0.83(+0.28) 0.425 0.007
BEX C, -38.5(£30.6) 0.000 0.224 23 R?=0.548, P=0.001
Lat —4.20(£1.09) -1.338 0.001
LONG 2.05(+0.46) 1.277 <0.001
Clay 1.23(20.46) 0.587 0.014
HEX C, -399.6(x146.7) 0.000 0.011 31 R*=0.476, P<0.001
PaxKa 3.08(£1.56)x107 0.355 0.058
Ka 0.15(20.07) 0.388 0.045
LONG 3.62(x1.24) 0.425 0.007

AR (LRI 155 R AR e
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Figure 4 Distribution of residual error estimated by the PSFC model for wheat and maize
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