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Evaluation of Four-element Variable Rate Application of
Fertilization Based on Maps

AN Xiaofei'> FU Weiqiang'> WEI Xueli' CONG Yue' WANG Pei'
(1. Beijing Research Center of Information Technology for Agriculture, Beijing 100097, China
2. Beijing Research Center of Intelligent Equipment for Agriculture, Betjing 100097, China)

Abstract; In order to solve the fertilizer layered problem caused by the different density of mixed pellet
fertilizer in Heilongjiang province, a four-element variable rate fertilization control system was developed
based on 2BJM fertilizer machinery. According to the four different speeds of fertilizer feed shafts, the
control system could work on either setting value or fertilizer maps condition by electro-hydraulic
proportional control technology. It also integrated a submeter-scale differential GNSS device. The system
could calculate the target speed of the hydraulic motor in real time according to the target value, and send
the speed instruction to the fertilizer controller synchronously. Once the system received motor speed
signal, the opening of proportional valve could be adjusted automatically. And then the four-element
synchronization variable fertilization ( nitrogen, phosphorus, potassium, and micronutrient fertilizer )
could be carried out. The results of field experiment showed that the errors of the fertilizer tubes were less
than 3.0% , and the variation coefficient was less than 0. 05. Compared with the traditional machinery
area, though the maize growth indexes of height, weight, aboveground biomass and SPAD did not
increase significantly, all of these variable coefficients reduced obviously. The nitrogen and phosphorus
fertilization contents reduced from 217 kg/hm’, 232 kg/hm” to 150 kg/hm’, 200 kg/hm” respectively.
The potassium fertilization content increased from 79 kg/hm’ to 108 kg/hm*. The final yield data was
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12 200 kg/hm’, increasing by 1.81% . All the experiments showed that the four-element variable rate

fertilization control system could solve the fertilizer layered problem and satisfy the need in practice.

Key words: variable rate fertilization; ridge maize; precision agriculture; control system; effective

evaluation
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Fig.4 Variable rate fertilizer maps
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Tab.1 Fertilizering data of VRF

o HEILde R/ ShRiEIE REHHIE Rz ER
(remin~") H/kg #/kg % 14

1 N 10 1. 00 0.97 3.00 0.03
2 P 10 1. 40 1.39 0.71 0.05
3 K 10 5.00 4.71 1. 80 0.05
4 N 10 1. 00 0.98 2.00 0. 04
5 N 30 1. 00 1. 00 0. 00 0. 04
6 P 30 1. 40 1.36 2.86 0. 04
7 K 30 3.60 3.54 1. 67 0.03
8 N 30 1. 00 1.02 -2.00 0.04
9 N 50 1. 00 1. 00 0. 00 0. 04
10 P 50 1. 40 1.34 1.43 0. 04
11 K 50 5.00 4.89 2.20 0. 04
12 N 50 1. 00 1.02 -2.00 0.03
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Tab.2 Statistics of crop samples

Pei/ BEIEBY MBS BT R B4R/ SPAD

M
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. 230 + 43854 = 2732 £ 8788 + 11520 + 54 +
A5 B
- 5.6 416 99 190 259 0.97
231+ 45207 = 2698 + 8526 + 11224 + 56
M
6.1 957 114 367 481 1.35
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Tab.3 Effective of VRF
o TRV (fﬁf/) WA R g
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AL 6 150 200 108 1489 12 200 18 032
WAL 31 217 232 79 1649 11 983 17 524
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