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Expert Decision System of Precision Fertilizer for Winter Wheat

Chen Man' Shi Yinyan' Wang Xiaochan'®  Sun Guoxiang'? Li Xue'
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. Jiangsu Province Engineering Laboratory for Modern Facilities Agricultural Technology and Equipment, Nanjing 210031, China)

Abstract . In order to achieve real-time variable dressing in wheat jointing stage, spectral data processing
strategy and expected fertilizer quantity calculation model were studied. The variable rate fertilization
expert decision system was developed based on crop canopy real-time spectral information ( Normalized
differential vegetation index, NDVI). Combined with NDVI information, actual traveling speed of
dressing machine and feedback amount of fertilizer, the dual-channel independently controlled the speed
and the opening of institutions to real-time adjust the amount of fertilization. The comparative experiments
of ratio fertilization and traditional fertilization for winter wheat with different base fertilizer rates in
Jiangsu Huanghai Farm were carried out. In order to improve the efficiency of expert decision system, the
optimal data processing strategy was analyzed. Results showed that the best data processing frequency of
the expert decision system was 1 Hz. Using more fertilizers was beneficial to promote the winter wheat
individual growth, but it was not conducive to the structure of the group. The variation coefficient of
NDVI in control area was the largest, as high as 11.32% . Variable fertilizer could effectively reduce the
variation cofficient of NDVI, decreased by up to 3.57% and the average of 1.46% . The fertilization
precision can reach above 90%. Variable rate fertilizer applied more nitrogen (28 kg/hm’) than
quantitative fertilization. Variable rate fertilization would help to improve wheat population structure and
reduce the yield differences. Therefore, the expert decision system was favorable, and could achieve
precise fertilization in the precision agriculture.
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Tab.1 Relationship between uniformity and sampling frequency %
KA R T X
f./Hz T CK-0 CK-1 CK-2 FA-0 FA -1 FA -2 FB-0 FB -1 FB-2 FC-0 FC-1 FC-2
CvV 8. 60 9.26 8.22 10. 76 11. 15 10. 01 9.20 10. 11 9. 06 9.68 11. 46 9. 88
2 C.c 93. 84 93.32 94. 17 92.10 92.00 92.89 93.17 92.57 93.35 92.56 91. 67 92. 64
(2% 7.93 8.48 7.93 11.16 11.39 10. 24 10. 74 11.73 10. 71 9.97 10. 10 9.46
! Cuc 93.97 93.41 94.30 91. 65 91. 86 92.74 92.23 91.59 92.23 92. 60 92.48 93.17
CV 8.37 10. 06 8. 60 13.13 12. 17 11. 69 11. 17 10. 76 10. 35 9.45 9. 66 9.11
0-3 C.c 94. 05 91.93 93. 41 90. 58 92. 46 92.52 92.13 92. 86 92.82 92. 86 92. 68 93.08
(% 9.75 11.88 10. 21 11.32 7.62 7.97 13.85 13.56 13.16 10. 54 9.99 9.92
0-25 Coc 92.94  90.48  92.20  90.89  94.43  93.43  90.49  91.41  91.11  91.97 92.32 92.14
CcvV 6.11 5.91 5.84 11.43 8.05 7.98 5.95 5.91 4.81 7.63 9.14 8.01
0-125 C.c 95.34 95.31 95.32 91.28 94.24 94.01 95.30 95. 87 96. 05 94. 12 92.98 93.55
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Tab.2 Field experiment data
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FC RE 600 18.9 20. 0 1.1 5.82
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Tab.3 Yield statistics

S CK FA FB FC CP
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A5 RE % 15.2 9.10 8.69 7.31 11.3
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