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Abstract: This paper investigated the spatial variability of the correlations between grain yields and fertilization quantity within the
selected agricultural watershed, in the typical black soil region, and then optimized the fertilization quantity at different landscape
farmlands within the watershed based on the regression equations. Study simulated the surface runoff water quality before and after
fertilization spatial adjustment with the achieved parameters by Soil and Water Assessment Tool( SWAT) model. The results showed
that watershed scale fertilization adjustment is possible and necessary according to the spatial heterogeneity about fertilization and grain
yields. Based on grain yield stability, spatial adjustment of fertilization reduced the whole watershed total N fertilization quantity
byl. 88% , and the total non-point nutrients load reduction of NH, -N and NO; -N was 9.7% , 5. 6% , respectively.
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Fig.2  Agricultural watershed selection and input data

preparation for SWAT model
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Table 1 ~ Spatial heterogeneity between nitrogen fertilizer application and grain yield in the selected watershed
e FEAEY A i A /kghm 2 FE 4t /kg-hm ~2 AMRE" kg kg ™!
i K 18 76.5 7.2 2141 135 29.3 £2.45
B S 18 191.6 £21.9 6178 +768 34.7 £3.90
5 4 K 19 75.5+6.8 2099 +92 28.8 £1.78
Eok 21 186.3 +18.4 6093 +729 33.5+£4.86
b PN 16 73.1+7.7 2094 +133 27.9 +3.01
ESP S 18 189.7 £17.6 5700 +725 31.5£2.15
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Fig.4 Correlations between Nitrogen fertilizer application amount with soybean and maize yields
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Table 2 Regression equations about grain yields (y) and fertilization amount (x)

YEYI 21 WA [EYEp¥ F »
< L y = —0.011x> +2.3879x> — 158.29x +5228 (R*=0.73) 33.224 0. 000
K I y =0.024 5x° —5.728 6x% +453.29x -9 962. 6 (R*=0.69) 20. 360 0. 000
HE y =0.003 8x* —1.095 7x% +105.72x -1 306 (R*=0.67) 16. 875 0. 000
< y = —0.0057%% +3.0459x% —515. 08x + 33 403 (R*=0.82) 47.329 0. 000
E5P/S I H y=0.0154x" —8.579 72 +1610. 1x -95 429 (R*=0.62) 10. 450 0.001
HE y = —0.005x° +2.983 6x* —577. 78x +42 061 (R*=0.56) 5.513 0.032
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Table 3 Spatially optimal adjusted nitrogen fertilizer

application amount within agricultural watershed

WA &7l Jiti A/ kg - hm 7
K 77
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yNIEA 70
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Table 4  Comparison of watershed total grain yield and N fertilization amount before and after spatial optimization adjustment

SO 27 M A/hm®  JE AT G A x 10 */kg FodE x 10 7 /kg PR AR x 10 P/kg P E x 10 P/kg
£ 4 Ko 325.2 24.87 696. 26 25.04 707.32
ok 270. 9 51.90 1673.62 54.18 1794.17
I K 285. 1 21.53 598. 43 18.96 594. 43
Tk 301.5 56.17 1837.04 54.27 1798. 05
E KE 58. 4 4.27 122.29 4.09 115.47
Tk 48.6 9.22 277.02 8.27 269. 69
+ 1289.7 167. 96 5204. 66 164. 81 5279.13
Jit T %1 %% R J5 % 1/ % -1.88 1.43
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Fig.5 Comparison of nutrients loads at the outlet of watershed before and after fertilization regulation
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