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Design and experiment of striped spray rod sprayer based on soybean and

corn strip composite planting

Wang Baoliang' . Wang Zheng’ . Meng Weiguo®, Lu Kai®. Jia Shouliang®. Xue Jinlin®
(1. Jiangsu Vocational College of Electronics and Information ., Huai’an, 223003, China; 2. College of Engineering ,
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Jiangsu Province s Nanjing s 210017, China; 4. Department of Laboratory and Base ,
Nanjing Agricultural University, Nanjing » 210095, China)

Abstract: In order to solve the challenges of unable to perform targeted spraying and poor applicability in the strip
intercropping of soybean and corn, A self-propelled spray boom sprayer designed for this planting mode has been
developed. This spray machine is capable of directional and height-adjustable spraying, preventing drift between rows.
Firstly, based on the agricultural requirements of the new planting mode, the spraying plan is determined. Then,
the specific parameters of the 442 planting mode in Jiangsu Province are used to determine the design of key devices for
the spray machine, including the height adjustment device for the spray boom, the folding device for the spray boom, and
the drift prevention device. Finally, soybean-corn strip intercropping spraying experiments are conducted at the soybean
farm in Guanyun County. The prototype’s height adjustment, folding device, and drift prevention performance are
tested and verified. The results show that the height adjustment and folding devices can effectively carry out chemical
weed control and chemical growth regulation for corn and soybean. The drift prevention device reduces liquid droplet drift
by 92.52%.
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Fig. 1 Whole structure of the sprayer
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Tab. 1 Main design parameters of sprayer
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Fig. 2 Schematic diagram of height adjustment device mechanism
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Fig. 5 Spraying system diagram
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Tab. 2 Spray speed of each nozzle under different pressures

W/ (mes ')

ISk 00

0. 25 MPa 0.3 MPa 0. 35 MPa
1ID90—03 10.2~14 13.1~17.1 16.3~20.0
AD90—04 8.7~15.1 15.6~20.1 18.9~26.1
1S80—04 6.9~9.8 9.2~14.1 15.1~23.1

*3 HBILBIHAEEK VMD
Tab. 3 VMD of droplets ejected by each nozzle

VMD /pm
wE
0. 25 MPa 0.3 MPa 0. 35 MPa
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Tab. 4 Factor level table

KT W il e it 1% 1 A7 3 3 37
/em /MPa /(km+h™)
1 25 0. 25 3
2 35 0. 30 4
3 45 0. 35 5
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Tab. 5 Test data of orthogonal experimental data

i DR

EA b ¢ Do e
1 1 1 1 1 5
2 1 2 2 2 12
3 1 3 3 3 15
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5 2 2 3 1 25
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9 3 3 2 1 19
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Tab. 6 Range analysis table
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Tab. 7 Test result of anti-drift

dred -

BRI T TR B g IES

fir 2 Y, Y, I
1 2 22 90.9
9 1 15 93.3
3 3 25 88.0
1 0 14 100
5 1 14 92.9
6 0 13 100
7 2 17 88.2
g 1 13 92.3
9 1 13 92.3
10 3 27 88.9
1 2 29 93.1
12 3 31 90. 3
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