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Design of Plow-rotary and Roll-forming Revetment Style Seed Bed Ridging
Device of Combined Precision Seeder for Brassica chinensis
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(1. College of Engineering, Huazhong Agriculiural University, Wuhan 430070, China
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Abstract; In order to solve the problem of uneven seedbed surface caused by the fluctuation of soil
moisture content during Brassica chinensis direct seeding in the Mid-lower Yangtze River, a combined soil
preparation of plowing, rotary tillage, ridging and compaction was proposed to adapt to the growth of
Brassica chinensis. By combining the cultivation technology of Brassica chinensis seedbed and field tillage
operation requirements, a plow-rotary and roll-forming revetment style seed bed ridging device of
combined precision seeder for Brassica chinensis was designed. According to the principle of soil
compaction and ridge surface forming, the dynamics of seedbed roll forming was analyzed to determine the
main structure and working parameters of the ridging roll. The results showed that the qualified rate of
ridge height, ridge top width and ridge spacing were 90.00% , 93.33% and 96.67% , respectively,
when the operating speed of the machine was 2.0 ~ 5.0 km/h. And the stability coefficient of soil
firmness at the tops and sides of the double ridges were no less than 92.36% and 92.53% . The
maximum difference in surface roughness of the ridge top surface was 2. 19 mm. The variation coefficient
single row seedling number and variation coefficient of each row seeding number were both less than 10%
when the device was used to achieve precision sowing of Brassica chinensis. The operating effects met the
agronomic requirements of Brassica chinensis direct seeding and provided reference for Brassica chinensis
sowing mechanization on ridge.
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Fig. 1 Structural diagrams of combined seeder for

Brassica chinensis
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Fig.2  Processing diagram of ditching and ridging device
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Tab.1 Technical parameters of ridging device

BLE ) 1 /kW =60
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AT EL 8
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Fig.3 Schematic of technology scheme for

Brassica chinensis seeding
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Tab.2 Characteristics parameters of experimental field

BB/ mm X 52 i /kPa FIKEK/ %
0 ~100 216 17
100 ~200 482 20
200 ~300 647 25
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Tab.3 Performance test results of soil firmness after field operation

i EikT T
Pl e g/ mf/ e HE | T AR | T A 1T BT I A7 RE T
Gmeh ™) g, RoEbE WM/ BEtE BB/ BUErE J9f/  BoRbE B BUEfE B/ Rt

mm

kPa ZE/ % kPa ES v kPa ES 0 kPa R Yo kPa 2B/ % kPa BB/ %
0 ~100 225 97.20 238 97.10 227 96. 53 227 95.30 223 95.73 219 96. 62

2.0 100 ~200 547 97.75 557 97. 46 535 96. 56 522 96. 96 522 95. 16 520 97.41
200 ~300 938 97.33 1308 97.59 922 96. 47 903 95.74 1315 96. 36 924 96. 32

0 ~100 215 95.02 236 95.54 218 95.47 223 94. 44 225 97.20 219 95.52
3.5 100 ~200 520 96. 62 544 94.21 518 95. 60 517 95.07 543 94.73 523 95.53
200 ~300 847 96. 81 1269 95.47 910 95.21 880 95. 06 1220 95. 84 895 94. 86

0 ~100 230 94.95 240 92.36 220 94. 15 224 92.53 243 93.77 230 95.29
5.0 100 ~200 530 92.96 539 95.81 522 94.27 529 94.98 540 94. 88 487 93. 66

200 ~300 921 94.92 1323 94. 81 884 94.22 906 94. 15 1283 94. 33 880 94.20
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T BB D 0 A SR BRI e 1SR T 9T I 1 2 TR 5 1
SR T M M) TR T 22 UL 00 4 S B 13 % o S o o a1 O 44 770
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