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Fig.1 Location of Nanyang and distribution of field experiment sites for demonstration
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HE 7 e A
Formulated T-NPK 296 170 14 75 30 81 26
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Fig.3 Spatialized estimation of application rate /(kg-hm™) for conventional fertilization (Ieft) and formulated fertilization (right)
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Table 2 Mean spatialized estimation of fertilizer application rate relative to region

1 52 it AL A 2 I 5 it A A =Xt A
FrEg X Fertilizer application rate for conventional Fertilizer application rate for formulated
Administrative region fertilization / (kg-hm™) fertilization / (kg-hm™)
AN #P,0; HIK,0 AN P,0; BIK,0

B3R IX Wancheng 173 69 53 170 75 81
fif & X Wolong 173 69 53 170 75 81
¥ A 5 Nanzhao 128 45 34 152 48 83
Jrik B Fangcheng 152 90 75 161 80 81
Pk HL Xixia 161 83 27 165 70 75
FHP-E Zhenping 175 57 49 180 92 81
N £ B Neixiang 196 53 29 156 63 62
Wi)I B Xichuan 173 69 53 170 75 81
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Fig.5 Spatial distribution of predicted wheat yields /(kg-hm™) for conventional fertilization (left) and formulated
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Fig.6 Spatial variation of yield increment /(%) (left) and income increment/(Yuan-hm?) (right) with formulated fertilization
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Table 4 Statistical characteristics of yield increment and income increment of formulated fertilization relative to administrative

- Low: -1 370

region
By B S e
frix Increasing ratio of yield /% Increasing income/ ( Yuan-hm™)
Administrative region
f/MA Min fx KA Max F-H4{H Mean fx/IME Min fx KA Max FHI{E Mean

SEIKIX Wancheng 5.16 11.92 9.02 508 1251 963
fiMJE X Wolong 7.73 15.78 11.42 830 1624 1217

B 13 £ Nanzhao 5.83 30.49 17.91 202 2 608 1522
Jr 9B Fangcheng 2.77 25.55 10.01 403 2716 1116
P EL Xixia 8.58 32.14 16.58 782 3012 1520
HIF-H Zhenping 11.21 25.75 16.48 1052 2684 1624
M % £ Neixiang -7.89 24.59 7.04 -795 2439 713
)11 £ Xichuan 7.58 16.16 12.19 741 1 690 1228
i EL Sheqi 5.93 26.58 13.37 798 3300 1672
JE E Tanghe -4.49 42.68 11.90 -876 4199 1115
BT £ Xinye 9.44 24.78 14.60 845 3251 1635
i1 Tongbai -10.28 21.87 10.49 -1370 2177 1 040
ABH T Dengzhou 4.81 14.51 9.92 599 1517 1099
4577 The whole city -10.28 42.68 11.76 -1370 4199 1232
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Spatial Analysis of the Effect of Soil-Testing-Based-Formulated-Fertilization of

Abstract

Wheat Based on Geographically Weighted Regression
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[ Objective ] This study was conducted to investigate spatial variation of the effect of soil-

testing-based-formulated-fertilization of wheat, as compared with conventional fertilization, in an attempt
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to provide a scientific basis for adjusting technical parameters and optimizing fertilizer formula specifically
for a farmland. [ Method ] Data were collected from 296 field experiment sites set for demonstration of
soil-testing-based-formulated-fertilization (STBFF) of wheat in Nanyang city for analysis and evaluation
of effects of STBFF on yield and income of wheat at various locations as compared with conventional
fertilization, based on spatialized estimation of fertilization rate and modeling of geographically weighted
regression (GWR) for relationship between wheat yield and fertilization rate. The spatial variation of the
effect of STBFF of wheat, embodied by increment in wheat yield and income, was evaluated on the basis
of the prediction of wheat yield and analysis of its spatial distribution pattern. [ Result] The spatial
distribution pattern of wheat yield of the STBFF was similar to that of the conventional fertilization. The
wheat yield was increased from 5 970 kg-hm™ to 6 672 kg-hm™, when conventional fertilization was
converted into STBFF, with an average increment of wheat yield being 11.76% (the increment varied with
the county in the range of 7.04% ~ 17.91%) and an average increment of income being 1 232 Yuan-hm™ (the
increment varied with the county in the range of 713 Yuan-hm™ ~ 1 672 Yuan-hm™). [ Conclusion] Spatial
variation of the effects was quite obvious. The regions enjoying high increments of wheat yield and income
were distributed mainly in Nanzhao, Xixia, Zhenping, Xinye and Sheqi counties, however, some regions in
Neixiang, Tanghe and Tongbai counties suffered negative effects. Although STBFF can improve generally
yield of the wheat in Nanyang city, the spatial distribution pattern of wheat yield in this area is affected by
some factors like physical conditions, soil conditions and agricultural management level of a region.

Key words Soil-testing-based-formulated-fertilization (STBFF); Wheat yield; Cultivated land;
Geographically Weighted Regression model; Spatial analysis
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