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Design and Experiment of Zigzag Opener for Double-row
No-tillage Seeding on Soybean Ridge

ZHAO Shuhong YANG Luoluo ZHANG Xin HOU Leitao YUAN Yiwen YANG Yueqian
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: Under the corn — soybean rotation no-tillage planting mode, the corn root-soil combination is
large and the ridge distribution is uneven, which hinders the ridge movement of the double-row sowing
opener on the soybean ridge, resulting in the uniformity of the seeding depth and the consistency of the
row spacing. For poor problems, a double-row sowing opener on a sawtooth soybean ridge was designed.
Based on the description of the structure and working principle of the double-row sowing opener on the
zigzag soybean ridge, the rake curve was designed, and the rake curve equation was deduced; the
mechanical model of the side cutting root system was analyzed, and the side cutting was determined to be
sawtooth. The agronomic measurement of the corn root-soil combination determined the key parameters of
the sawtooth side edge; according to the agronomic requirements of soybean seeding, it was clear that the
seed guide tube in the main body of the opener was arranged in a staggered manner, and the sawtooth
opening was determined. The gap angle of the ditch device was 5°. The results of the discrete element
simulation verification test showed that the sawtooth opener can effectively cut the corn root system and
had better working stability, which verified the rationality of the design idea. Under the conditions of a
forward speed of 7 km/h and a trenching depth of 50 mm, the field performance test was conducted with
the root cutting rate as the main indicator. The results showed that the serrated side edge had a strong
sawing ability, and the average root cutting rate was 97. 25% . Field comparison experiments with double-
disc openers showed that compared with double-disc openers, the coefficient of variation of trenching
depth was reduced by 43.33% , and the coefficient of variation of transverse seed spacing was reduced by
60. 81% . Both the simulation test and the field test showed that the sawtooth opener met the agronomic
requirements of double-row sowing on no-till soybean ridges.
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Fig. 16 Change curve of resultant horizontal force of

opener when speed was 5 km/h
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Fig. 17 Change curve of resultant horizontal force

of opener when speed was 7 km/h
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Fig. 18 Change curve of resultant horizontal force of

opener when speed was 9 km/h
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R 55Uk B 14 =TI AR 0 TAEYERE W] 3R
1 A AT P e, JHE v g ok =X v A AR M R A
Kl 22 fron. DAL A 32 6 km/h, JF 18 3 B
50 mm 5], BRI AL BCR A 23 i, Al DL
Vi 2T VA e X - SR B LR B VA e ] S

P 24 a] g0 g 14 XV o 2 F Y R N
50. 81 mm , FFAWEEEAS S 28 Hh 6.77% , WIF| £ FF

21
Fig. 21

T R R

Sowing effect

K22 BRI A A AR

Fig. 22  Zigzag opener operation
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Fig.24  Test results of furrow depth and transverse

grain spacing
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Fig.26  Variation curves of transverse seed spacing

variation coefficient of opener seeds
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Fig.25 Variation curves of ditching depth variation

coefficient of ditch opener
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